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Effect of Argipidine (MD-805) on Blood Coagulation

Yoshikuni Tamao, Toshihiro Yamamoto, Tomoko Hirata,
Mayumi Kinugasa and Ryoji Kikumoto

Pharmaccuticals Laboratory, Life Science Research Sector, Research Center,
Mitsubishi Chemical Industries Ltd.

ABSTRACT

The effect of argipidine (MD-805) on thrombin time (TT), activated partial
thromboplastin time (APTT) and prothrombin time (PT) was studied in comparison
with heparin in the plasma of human, dogs, rabbits and rats. Argipidine inhibited
fibrinogen clotting by human thrombin as potently as that by bovine thrombin
with an X5, of 0.036 #M. Among TT, APTT and PT, TT was prolonged at the
lowest concentration of argipidine with the coagulation time about twice that of cont-
rol at 0,06 #uM in human, rats and rabbits and 0.12 ¢M in dogs. APTT and PT
were prolonged by argipidine at the concentration 10~30 times that required for the
prolongation of TT. Although heparin prolonged TT at the lowest concentration,
heparin prolonged APTT more potently than argipidine as compared on the basis of
TT prolongation. For example, in human plasma argipidine prolonged APTT at the
concentration 10 times that required for TT prolongation but heparin prolonged
APTT at the concentration only three times that required for TT prolongation.

TT and APTT was prolonged more drastically with the increasing concentration
of heparin than with that of argipidine. Argipidine prolonged APTT and PT at the
same concentration range, while heparin prolonged PT at the concentration about 20
times that required for APTT prolongation.

KEY WORDS
Argipidine, Heparin, Blood coagulation, Thrombin inhibitor
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Fig. 1 Effect of argipidine and heparin on TT (®, O), APTT(a, a)

and PT (@, ) of human plasma.
Closed symbols; argipidine, open symbols; heparin. Each point
represents the mean of three samples
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Effect of Argipidine (MD-805) on Platelet Function

Hiroto Hara, Yoshikuni Tamao and Ryoji Kikumoto

Pharmaceutical Laboratory, Life Science Rescarch Sector,
Research Center, Mitsubishi Chemical Industries, Ltd.

ABSTRACT

Argipidine inhibited thrombin-induced platelet aggregation and its 1Cy, values
were 0.009 #M (rabbit washed platelet), 0.027 ¢M (rabbit PRP) and 0.04 M
(human PRP). \While, on collagen, ADP or arachidonic acid-induced platelet aggre-
gation it showed only a weak inhibitory activity. Argipidine scarcely affected platelet
adhesiveness to glass beads. These results indicate that the effect of argipidine on
platelet function is selective to thrombin in the same manner as that on blood coa-
gulation system.

Mortality induced by thrombin infusion to rats was reduced by argipidine ad-
ministration. The potency of the suppressive effect on mortality depended on the
blood level of argipidine.

Argipidine administration prolonged bleeding time in  dosc-dependent manner.
But, the dosage which gave the prolongation of bleeding time was higher than the
effective doses in animal models or the clinical dosage. Therefore the bleeding

risk in the use of argipidine is considered low the usual dosage.

KEY WORDS
Argipidine, Platelet aggregation,

Bleeding time, Thrombin inhibitor
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TiX, argipidine o [fil/MBEREIC BuZE 31,
e bUhz, m/MEBREC L hBELTA L
5 M mF R ZE 3T ER I DWTHRGT L
7o

I RBRAZESIUHH

1 Riis LUSMMMEMITORR

v (BAR{MEREGH, HiE) B4
LIIRE 9, e b (BEA) TRNBIEREE
LY, ThFERTFRF, 7 WEHAEY B
TEML 7o, FRMMU ML, 7o bicmik9
BEHL3.8% 7 =vEFr Y VA 1A & B
th, BEOsrEE (1000rpm, 2054) L, EFo%
Mg mEE (BUF PRP LBg3) %34, Ko
FoMEE e S GO (3000 rpm, 1557) 3
B okickhzavMEmiE (PPP EBET) %14
1o
2 SESmRDHR

FARGRENT X D kdaU MRy BB L
Sepharose 2 B (Pharmacia) % Bu~fc ¥ A3l
# 7 42 PRP % o4 GF Buffer (0.05 M Tris-
HCI pH 7.2, 0.14 M NaCl, 0.001 M MgCl,,
0.1% 74 =2—A,0.3B% M7 L 73 V)
TR TS/ MIOF @S 2 2L, &
hor kMR E LA L T,
3 m/MERRORE

Sienco ¢t 7 7Y 74— 2 — (DP-247E) %
Fiv: Born S0 4Pt UC fi/hMEEE RO M
EET-7,

PRP) % foidgbip i MRIFERD) 200 pf 1225
mM CaCly¥ 22 3R AHK (v 4+ PRP {ii
FAKED H CaCly IRIN% 1T » feo EDMMOHFIL
AFLAHI) 10 W BERZRW 25 pd * N, 37°C
T3 HMRE L ok, BHRERER 15 o Hinz
43 5 BHR O R EIR R R D1, AR O
RELELs - MER/KE X b 50% R E
(IC5) %R,

4 M/ EEETGRE

VY EDMEKI BT 3.8% 7= vEE> b
VYA LERRN L= v EENMm 2.5m! %
TIAF 7 HHHEIT & D BRI 25 ¢l K
2 TREAL, 37°C CT3IFHBELI. <
D% 1.38DHFAE—X% L HIFAY
— XN A (FPD) 240BNTT 2ml FHU,
7 7 A EHI#O U RER L, FIAY
— AAD MU E R R DI, rds, MR
Fro i, Brecker Cronkite $:9 iz ) o #2,
5 MMETARSY TP 8K

FEEH & LTy ¥k My S5
H L 7= sonicated platelet % v #o, KIGHEK
BHToEs O THSB, 0.2pCi UC-7 5% |
Vs 50mM kB, 7 » —, pH 9.0,
140mM NaCl, 5mM CaCl, 1mM |y 7
7y v, THIZEE K & sonicated platelet
ez &R 250 ¢l CRIG% Y-, RIGIX 37
°C, 155r iy, 1M 7= v 150 %
TRIBRFEIRE, 1ml Fo0=2F1=—- 5 1
X b 2EBGERDOME LT 7o =F 2
=—F A% Np M FCHRE, Kifik 7wt v
WHEBLTY Y AP 8B 7 v — ¢ (Merck
silicagel 60 plate) ¥, NXvyr¥v: 4%
Y BEfE (60:30:3) TR LE, o
TLC jz2uC TLC-radio scanner (& THaHiE
DA ME L,

6 FOCELHFICLIHRFEROIE
vAAZ—-F%T .y b (MM {$i(~1308)
v VIKEEFCREL, KBBIRL O b e
v¥v (¥<) % 500units/kg/min (0.3 ml/
min) C34R (48 1500units/kg) A L
oo SO eV EVEAITL D205 AT
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Table 1 Inhibition of platelet aggregation by argipidine

Animal Platelet Inducer ICy (uM)
Rabbit Washed Thrombin* 0. 06 unit/m! 0. 009
FRP Thrombin* 0. 2 unit/mi '0. 027
PRP Collagen 2 pg/ml 590
PRP’ |- Arachidonic acid 40 pM - 200
PRP ADP 5 uM 500
Human PRP Thrombin$ 1 unit/m! 0. 040

* Bovine thrombin #4 Human thrombin

THHYRE B, BHRERLRIRARS
OBEITER AP ERUTHIEL, &R
BEOBATIE, 1ABEIRIES , bIEFT
BBk E LTS L,

7 HOEWMORE '

C Y FOFR MV, Duke ot Uiz
X b M2 E L.

M 2.8~3.2kg @ ¥y (AAR7ERACOCH,
X B, RV b AAE 2 - VBT CERE
BEMCEE L. EENBOEXBRE2 Y —
LAEBCTCEREL, KT LESHLLE, £

st TOBREIhFO M YIS

BrxlowiBrcisoSivBiLWEIRl 2 A T

3mm D& X% 00, R xed, oo

HMmEz R Xy 0time L L, 15
ETWHK (Toyo, 22) | LS T THim
Licliz TRy, fiuvESnBoehinlk
o oW R MmBER & Ui, % FER4piSine

a v b e — Aol mEEYNEL, K CHEY

TIFE LTI MBI O REL 1T - 2o 1 D%
Bz onwT =V b e— b B 3dose o fliifn
BMiZ EhEh 3o LAEREL, Fhbo
ik & hEhD MR & Uiz,

BRI B SIIETO IR, ST X
b ATV, KEEDRRAH:305 X b i duig e R %
fTote fods, S5, (EBE5E »5 HAN
BERABTS 2,

8 APTT &mshREORE

(K 2.4~2.5 kg > o4 (A& ERAEE .

i, #) LR, RV PR E - A KRT

Argipidine

A 0.015uM
= 0.0124M
g
=) - 0.01 M -
e
S
S
g
£l
0.008 2:M
— none
1 min (control)

Fig. 1 Inhibitory cffect of argipidine on
thrombin-induced aggregation of
rabbit washed platelets

CHRICERIMB Y 7 —F A A L, i
5 ARRRER Y b Smi/kg/hr OHHE T lEE
iM% 1T » 72, argipidine OFLHTHAL, [—
DEfz 5, 10, 20 pg/kg/min @ AT Dk
O 1 R85 U, $R1L argipidine 4.
Wi, 36 X O Fliked AL ILBIGINE X 45568

BT o, SRR K HIC MK 9 KL

3.8% 2=VEEF LY YA LE % Ik, 3000
rpm TS5 HBEC U tlfe 2 1,

APTT (GBS b2 v A7 5 A F VIS
iz Pathromtin (Behring) % vl Loz,

Ifte argipidine 3 I8 argipidine @ Hi b =
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YEVEERRFAL, btrvEVEL RS
723,
9 B =B

Argipidine (%, SEERTHCHMU LD
TR, a5—¥ VL, YT VAR=2T
— % v (Sigma) % pH 3.0 BEREBHIRICRE
LD BT, DMK TOE S
D ThB, vvitmveEy (FFHEIE, v b

Table 2 Effect of argipidine on platelet
adhesiveness to glass beads

Argipidine(uM)| =n l % Adhesion P
None 3 57.8+1.30 —
0.1 3 53.7+2.93 N. S.
1 3 49.8+2.76 N.S.
10 3 49.4+£0.10 <0.01

Argipidine ‘ ‘
none

10 M

- W

1000 .M

A A A A
Origin  PGF22 PGE:TXB: PGD:

trvEy, 75%FvEE ADP (Sigma),
UC-7 35 % ¥ vE: (Amersham), ¥ o M7 i
73 v (EEETHD),

IT 2 B R

1 mMREEEIEIER

1) o4 FifR

brvVEY, 23—-¥v, TI3F% F '/ﬁﬁ,
ADP {2 k% ¥ ¥/ MREYG X 5 argipi-
dine OMiH ST iz> v+ C Table 1 = 7k T,
argipidine (%, F» v € VT X5 M/NMREHRY
BWMCIMHEI L7z Fige 2D IC, i, g
MR X T PRP {iRIFC, Thth 0,009 p
M, 0.027 pM CTh o to, TEEM/NE TR i
BABFELTHT, SO LBEELhs b e
vE VR bW, ERED argipidine T
miMmplahi-doiELbhs, —F, a3

A AA A

HETE AA Solvent
front

Fig. 2 Thin-layer chromatogram (radioscannogram) of

arachidonic acid metakolites and effect of argipidine
on the metabolite production
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—¥v, 73% Fvih ADP X3 ik
YOz LG EMRE R LICO R TH-
120

2) erfphEDE b b B E VI kDB

et PRP Xfvwe bt brvEviEmcks
I iz 3% argtpidine @ IC;, 130.04
aM THY, vHFOBSGLARE = vl
MEBHIGT T B 3 BRI A 3R b Bk
(Tablel ),
2 m/pIREETEREICH T SRR
Argipidine 0.1, 1, 10pM o 3 BIEIZDW
TH T A= X~D MM REC 35 S
12T JUSE Uiz (Table 2),argipidine 10 gM
CTHELMELZD BN, MRE LU
14.5% LEMTHY, EROIL LTiRG
D Th-1 :

3 MMETARSY T EARBERER
#tx Fig. 2 iTiR¥, argipidine 10, 100,
1000 M G i BF 4K #F 69 12 thromboxane B,
(TXBy) 4mHidxh iz, radio-scanner
O L b BAER % R R, 10eMT
A ED S his i o o b, 100 M T
40.7%, 1000 uM Ci261%DATRLY R L.
4 MO EBECESHIECHT DMHEER
5., MZHL b e ¥y 1500 units/kg % 3
FEIHG TRIRAEATS LERT » PBW
T5/5, #EkT » P\ T3 6/7 OBFERMN
Bohic, ZO&MYT T argipidine XE5-L,
argipidine i X % EFERMFR IOV TRE
%1772 (Table 3), argipidine % {#ERPIELS-
LB MR O BHCh THD T LM
o h T\ et iy SO R HIR L & g ek

Table 3 Suppressive effect of argipidine on mortality caused by thrombin

infusion in rats

Dose Time after dose(min) Mortality rate Plasma level*(pM)
Vehicle (i.v.) 20 5/5 —
1mg/kg i.v. 5 0/5 1.2

20 2/5 0.35
40 4/5 0. 080
T4 mg/kg i.v. 20 1/5 . 1.4
. 40 1/5 0.33
60 3/5 0.075
Vehicle (p.o.) 60 6/7 —
300 mg/kg p.o. 60 3/6 0.19

* plasma level presumed from the experiment of 2 mg/kg i.v. or 300 mg/kg p.o.

Table 4 Effcct of argipidine administration on bleeding time

Dosc Bleeding time(min) APTT (sec) Plasma level (M)
Vehicle 2.94£0.13 25.4+3.8
5 pug/kg min 4.09+0.14 34.2+4.5 0.651+0.038
10 pg/kg min 4.97+0.18 42.7£1.6 1.69+0. 140
20 pg/kg min 7.9340.85 45.34+2.5 2.47%0.180
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DEFERICRIFTHHECOWTHRH LT,
argipidine o fit P B IE U 7o BERMBIZHH
HEBDBNI, %, argipidine @&n#ytigic
B THEERMEASES B 6 h, HEmbp
B L BIERMBI R IR B - D 834 & %
BTCEBLDTHoT,

5 HimeEMICRIFS T

Argipidine % 5, 10, 20 pg/kg/min o Fik
THREL TR LM I & h ¥ R4,
1.7, 2.7 I2ERE L1 (Table 4), FUH 4
HizkiT s APTT oZ{bixl.35, 1.7, 1.8{%
THbh, HMmbFHIE APTT oIy HRYAH
Ah bz,

Argipidine © 2 5 — ¥ {2 k % f/MEEIRIC
HTHERRFOC L H8THE, coRR
TR b - MM JE B 3 ifn #6 SE FE R (L) ZE
RIZERTD 0 EE 2 bhie, bR,
BEREHBCEEH-T X X h, 0.65
1.69, 2.47 M Ehs hOFffiR R LI = &
X b, argipidine o H it BEHIREF R B 80
SO THD Z EHRMEI hts,

o1 % =

Argipidine i3, B hm ot e v vERED
HMUWERbtevEvy e ve a2 —THbH, b
v ey BEFNH (Fe s BEND X T
% argipidine © IC;, fifi iX, 0.036 oM (7 4
Y =% ), 0.06 M (f18f) T 122,
M/ MiZiz w32 argipidine offAS F » v
VIER LHERENRL, e vEVIZESM/N
Bgio o UCayv Bt (IC,, v4 ¥k
Fif/MET © 0.0092M, 43 PRP: 0,027pM,
e b PRP:0.04pM) ®RUL M, =25—%
v, ADP, 7 5% F i X 5 /M s
BERARRTITE e r - 1o, FERiC, #5
A= AAO MUMOERTEC R LT B S 2
% REM ot PRP BCDO Lo vEY
T XA MR D IC, & MR TO P = v
EVBEHID ICs & MIRIER—T H- T ICsk
HiICFEMNZMET ARG boiE (74 7
Y=Y vHipR) BER, FevE v

WERTRMmMFEH 1/3 1 FHRE T B 220
NS INGE R D F 2 2. 4 S MIRIETH B,
LAchio T, M/EBRHS T TD IC o G fifi%
LESTHHH, Mo bte vEVITHTS
BRISRICHED B LB 2 bhd o b, LU,
BT 5HEREN e vE VERRO /T3 ~
5{H& 2 EMEHML TER—o IC, fifint
Bohicbo LBREhS, —F, kiR
FTE, BUCKTM/MID 2 ThH B fodit ]
BHEE LTRERETHY, LBELEhE b
vEVEMEL PRTCH-7 & L h argipi-
dine iz & 5 BAHLIE S M M 2 h, 1070 #
— &= IC, iR Ehi- LD L E 2 b h
5,

Argipidine {3, #EECiXf/MEIZ 1 B
TXA, &Y M LIz, =D, PGD,, PGE,,
PGF, o lrnahbiewv o & X b,
cycloxygenase i 5HHTHB LEH X H h
3, T73* FYEdHdWTas—¥vicksal
MR W3 argipidine o 10, (22 W F
h 200puM, 590 ueM ThH-7T kX b, T h
5o i) BRI 35 BRI AL, argipidine
iZ X % cycloxygenase FHHERICRFTS D
EHFEENRS,

In vive =3t} % argipidine o ZhML% FE 2T
BBT o bAD P v EVEEAIRL BRI
X1 B WA T2 & = 5, argipidine o
HikrRE iz, CORBTIE, EAZHh
e v EVvOEAC X Y /MO BRI, 7 .
7Y voOREES S Mg T, HMmAT~ o0 %
BEESTTH P FHRELLDD L E 2 B
n, CObevEvolEf & argipidine A% 4)
HLicbo LHMBEEINhS, CORBITKITSHE
EMPREE & FEMBRRE 2 e T+ 5 &,
argipidine 0.2~0.3 #M o iR IF C % 3E #
ZES0L MBI Lt = D MshiEEIZ Mo Mk €
7 AR I T D AT DRI L iER —0fliTH
- f;3~s>°

Argipidine o sz 32 BHEizoWT
Bt Lz & = B #8455k M HTE U 2o Hi by
HOER BDbhic, LirLikhs, [y

—18(880)—



IR E it Vol.14 Suppl.5 Dec. '86

FREE O BD bl 5 Rk ihRB s 5
AL B W IXBEH Y e B G JEl L O Y-
f’ehd, RAMSESREGT sy T My
MNOEHIR LA LRV LDEELBNSD,

Fi, HB5fkonc S HnRHERE K H itk
hTchro kb, F— BHERLECES
T d s miEao HB%x b b S ey i1
FRLTWHIDEWL B,

Argipidine o ifit/MEIBGEIMBIE AL, (CIREE
Bt e v E v X B MfMERIRIER LTCD
ZChote —7, 100 M LLEo WGiBHEEC
{3 cycloxygenase fASIFRCIESL 753+ F v
Wbhs\vita 7 — % vic X5 m/MEEIIINEN
I tehs, in vivo COATHERMS HEE Sh
HMAPBEEL D XM HWBECHLZ L
b, argipidine 12 X 3 HifR %Rz 3 1Mt
MMEROBIE & LT b s v E Vs k5 MR
BT s M EL LTBhd b0 b
hB, X bic, MRAEET VIR v Tl
BB L #E 2 b b MBTECHT 5 AENR
WHht=Z 59, R LUF, argipidine © 47 %)
B MAMERAT 2 — 212k D BMlxhic
zEV ELAEbREDE, AL S M4
HMBRBROBERC F v v EvRELEE LT
WBHTZ ENTEEERD,

X ik
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Bk v - MECIDIMBRERICXT D
Argipidine (MD-805) DNI%hER

EHEERT N SR AT RGOS SENEN
AU 1B S 41 H# A
EOJE o A K A =

Suppressive Effect of Argipidine (MD-805)
on Thrombogenesis by the Arterio-venous Shunt in Rabbits

Hidenobu Ikoma, Hiroto Hara,
Yoshikuni Tamao and Ryoji Kikumoto

Pharmacecuticals Laboratory, Life Science Research Sector, Research Center,
Mitsubishi Chemical Industries, Ltd.

ABSTRACT

The effect of argipidine (MD-805) on thrombus formation was studied with

the carotid artery to the jugular vein with a polyethylene tube and forming strictures

at the venous side for 1 hr.
The thrombus consisted of the mixture of white thrombus and red thrombus.

at the end of the infusion, respectively.

Argipidine reduced the thrombus formation significantly at doses of 2 and 6 pg/kg/
min i.v. infusion, which yiclded the plasma argipidine level of 0,229 and 0.427 uM

thrombus formation in this experimental thrombosis at the plasma level of 0.2~0.4

KEY WORDS
MD-805, Argipidine, Thrombin inhibitor,
Experimental thrombosis
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The thrombus was generated by shunting

Thus, argipidine was shown to suppress the



A& i Vol.14 Suppl.5 Dec. 86

# B

BHD X - TERShHBIRY 4B~
O MR Bk + v ) 2, BIRY
$o X CHBCEEANT BRI 3ot B BHIRTE 1L f4: i
ER—HLS 2 MmBOFMEE L<ERcbO
THY, »ho, WBEO RIFeIBHETHD
PHEROHMB DR 2 HELETS 52 THE
hichge vz 3,

M, bhbhil, BRI e v EvFIT
& % argipidine DEFIR > + v+ BiC X B Mk
Wi+ 5 Htkic o THR % 8 120 Tl
#H+5,

I ZBHHE&SIUFE

1) MmEfFRs

{kifi 2.2~3.4kg © U v ¥ (BAELAMD
., 3) A, gHolFEY L, UTo
e X O HiRY & e i 2R L,
v vE VREFF ey FRIVMEGS L, i
Wi ER I In 2 CAEFBHIR 285 H < 2
BEARER Lic, R\ CREBIIRO i 2 ik 2
7 v 7 Cid, AEHAREK TR LM LicH
V=F v (8% 10cm, RHE1mm) O—
vakiA L, R ERICHA L, Fig.l
KRENABIREATE (A) LY, OEED
1em 5 goldblatt crump (P 1 mm)
1R (B) #(F - o KICHER2
v 7 23T LOHEABUSEH, (B) Lol
{5 mm o5y (C) 1o/ 1 mm D te %
T2 T HRE & i R UMk Y 1l X ¢
72, SABIZHE RS TMFE LS, &
DigH X MM OMMARES & Ui, 1 Bk
2 (A) &b (B) £ ToOMmMITHEY LY
#%, AR MBOMRIES B L, mi
DEEEGRIATORMIZ L b 5 BRIz AEL
=

Occlusive : SE@PAMIC * €% Lz iz
Large : (A)~(B) O D70% Ll LAl
Thidbhd o

Middle : 31~69%

Polyethylene tube

-<—Goldblatt crump
=—Cotton thread

b

Carotid Jugular
artery vein

Fig. 1 Schematic illustration of the method
of experimental thrombosis.
A; afteriovenous shunt made by polye-

thylene tube between carotid aftery
and jugular vein

Small : 30%LLTF

None : fiipg i b b\ LD

A DG, AR LR
BeEpER & O FHMGO 5 0L DV HEBHRT ¢
0.5556 m//min D TRFEEATD & &Iz X
) ﬁ') f:.,,

2) MpREORE

Argipidine o fiipi I8, 3 Q7085
PRX DR U Cigrefdft 2 v, b e v E vl
MEBEMRRE (reveEvBHED D EIZL2
Bioassay 2k - CTHE L,

II £ 8 B #i

Table ] {Z;R& 15 L 5 iZ control REE-C
L, s niomiid large Mbzrhle Lic
FMi%EFRLTH D small PIFomiitiZadsbh
eh i, T DMEIIKSGHT T argipidine 7%
FH LTk &, small [ s X mign iz
D H IR (none) ~DBITHRIA LR, 2pg/
kg/min, 6 pg/kg/min \FhoOMR T L 4
MBI/ NHERNED S,
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Table 1 Suppressive cffect of argipidine on thrombus formation

“Thrombus
n U-test
Occlusive Large Middle Small None
Conwol (saline) | 7 | 2z | 3 2 0 0 -
Argipidine
2 pg/kg/min 6 0 0 1 4 1 $<0.01
6 pg/kg/min 5 0 0 0 3 4 b <0.01

* Number of rabbits

Table 2 Blood levels of argipidine during the drug infusion

Blood level (M)
Dose star, 1 hr later
mean S.1». mean S.D.
2 pg/kg/min 0.119 0. 046 0.229 0.092
6 pg/kg/min 0.574 0.137 0. 427 0.220

Argipidine f50%iz JE Urc iR HEL,
2 pg/kg/min -G # 0.2 ugM, 6 pg/kg/min T
£ 0.5 pd Th o 7= (Table 2),

nr = 2

LB S HEDOMRRY + v P2k » THRX
oy, I ARAGREE 7 4 7
Y VRS MER 2 IR D A A 2k 6 B A5 R
WA L-RamiEchd b, HWRA, HEEMT
BEOE L o BIEREE(L ik e & M —H L 5 S BaiE
REMBETHDEIRTVSEY, HBRHBEX
et d EROWREE L T Y, MEK
OBIFE LT, @ emigimas oo R g
WS E M CH Y, ROmERs R
B FIOEI L » TH Ut 7 4 7V VEID ARIZ
radob#ErLbhd, Tihebb, mhiike
UERSISR & A%, SRR IS 1T 25 5 W bl
MLGET LN EhTwW5 o L flii
Tha,

Argipidine 1%, #iJ150 BRIED w5 B b
v v EVHITTH HBP, W ohD MRE €
F UGB sV T HUmRIERA R 2hTw

-

540, argipidine OGP+ = v EVIERIZ
I ) MEEEOMBEALSRB Z EneT, #
BFRILE X D MiRAE Iz 53 5 {7 8hikizow T
BAEM LD THSM, —J, MIFLED M)
Wi OIEBATRE LT b argipidine (45 %hik %
mlic, AUk Mmoo & SR
mchss, argipidine 12 X 3 MBHEINE
UIEDTH D, MBESRRLTER S g Fl
REFR» BRI, Lichl, T argipidine o
MR, 74 7Y VRO &g &F i/
MECLIREDIDTHDZ LM DLRAC
il B, M/t S5 argipidine o)
LR, EBERCSWTIIFr vE VX
HEBCBHLNEY b, RA M
% argipidine ©AFRHEIR, /MBI
a5t v volBEeRBELTWS 0L
WV xhH,

X ifik

1 g3 36 : MR VERCNT 3P, BE0oKE
3k 13: 189~-198 (1965)
2) Okamoto 8., Hijikata A., Kikumoto R,,
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Tonomura 8., Hara H., Ninomiya K.,
Maruyama A., Sugano M. & Tamao Y.:
Potent inhibition of thrombin by the newly
synthesized arginine derivative No. 805. The
importance of stereostructure of its hydro-
phobic carboxamide portion, Biochem. Biophys.
Res. Commun. 101: 140~446 (1981)
Kikumoto R., Tamao Y., Tezuka T., Tono-
mura S., Hara H,, Ninomiya K., Hijikaia
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Effect of Argipidine (MD-805) on Cerebral Microcirculation
After Cerebral Ischemia in Rats

Toshihiro Yamamoto, Tomoko Hirata, Mieko Inagaki, Jindoh Itoh,
Ryoji Kikumoto and Yoshikuni Tamao

Pharmaceuticals Laboratory, Life Science Research Scctor, Research Center,
Mitsubishi Chemical Industries, Ltd.

ABSTRACT

The effect of argipidine (MD-805) on the cerebral microcirculation was studied
with the so called “no-reflow-phenomenon” generated by blood recirculation alter the
cerebral ischemia produced by 4-vessel occlusion in rats as reported by Pulsinelli ef al.
No-perfusion region was detected by the infusion of India ink and no-perfusion area
(NPA) was measured for 10 colonal scctions of the stained brain. Argipidine reduced
no-perfusion area with 5.8+£2.1% NPA at 5mg/kg i.p. and 6.3x1.2% NPA at 10
mg/kg i.p. as compared with 14.6+0.7% NPA of the control group. Tissue culture
urokinase at 48000 and 96000 U/kg i.v. did not reduce NPA.

Argipidine is considered to improve the cerebral microcirculation by the inhibi-
tion of platelet aggregation by its potent thrombin inhibitory effect, since clectronmi-
croscopical observation of the the no-perfusion area of the brain showed that the

platelet aggregates occluded the micro vessels.

KEY WORDS
Argipidine, Cercbral ischemia,

No-reflow phenomenon, Thrombin inhibitor
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Fig. 2 Effect of argipidine on the cerebral microcirculation after reperfusion of the

ischemic brain. Argipidine was given intraperitoneally. **; $<0.01 and ***;
£<.0.001 significantly different from the control group by Student’s t-test
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Fig. 3 Effect of argipidine on the cerebral microcirculation after reperfusion of the

ischemic brain. Argipidine was given intraperitoneally.
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Fig. 4 Effect of TCUK on the cerebral microcirculation after reperfusion of the
ischemic brain. TCUK was given intravenously
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Photo. 1 Electronmicrograph of platelet aggregates occluding the cerebral arteriole
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Argipidine (MD-805) @
REHIEREDERICXH T DEE
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Effect of Argipidine on Cerebral Water Content and Mortality
in Experimental Rat Cerebral Infarction

Toshihiko Kumada, Masahiro Iwamoto and Munchiro Tomikawa

Rescarch Institute, Daiichi Seiyaku Co., Lad.

ABSTRACT

Influence of argipidine, a potent inhibitor of thrombin, on progress of cerebral
lesions was examined in two experimental models of rat cercbral infarction.

One cerebral infarction model was prepared by insertion of nylon thread from
right internal carotid artery. The inserted thread was retained in the vessel from 2
to 24 hours after the operation. Argipidine of 25 mg/kg body weight was subcuta-
ncously injected one to four times during complete occlusion of middle cercbral artery
with nylon thread. In a separate experiment, argipidine of the same dose was given
3 times during reperfusion after complete occlusion for 2 hours. In these experiments
with a single or multiple treatments, argipidine did not give any influence on cerebral
water content, survival time and mortality at all.

The other model was preparcd by injection of rat blood clot emboli from right
internal carotid artery. A single treatment of argipidine (25 mg/kg, s.c.) before
injection of clot emboli inhibited slightly increase in ipsilateral cerebral water content
at 2 hours after injection of clot emboli but not at 6 and 24 hours. Argipidine
treatment showed no effect on morality of this model.

These findings indicate that argipidine has almost no effect on progress of cerebral
edema which cuased by ischemia and reperfusion of mainly middle cerebral artery
arcas, and that antithrombotic therapy with argipidine do not dctcorirate the experi-

mental rat cerebral infarction.

KEY WORDS
Argipidine, MD-805, Cercbral Infarction,

Rat, Thromboembolism

,
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B LORIFRAOm? bR XA T3, T
bHb AR IR TIRE & OB 5 X oEl
PER & LTIl & OHE & < BRI i o fabhid:
7o EHRIEIZ I » T B,

FLAEMIA 64 X - TP & h o argipidine
(MD-805, {b24 (2R, 4R)-4-x 5 1-1-[N2-
((RS)-3-A#1-1,2,3, 45} 5t Fu-8%
YVALT 32 AILTAF = L]-2- =Y
varEvEg) (Fig. 1), tevevolR
T L b BABERTH DY, LKHimEE
ETAGM, T v F ke v ey ] AEDR
B CTLHRLBER YR T,

R b T B MR AE S T 5 55 1 4
BalK A% ¢, argipidine 13 5325k LT, ar-
gipidine DEEB~OEKIEHAY 2 LIRS
BB DI, AHNRBEIE 8 % argipi-
dine H5ic X 2 EIEMEOKRNY RETHB,
4B, Sy FCHBOBBERIESYFH L, argi-
pidine o BFIRIE %3 5 R E R Bl 2 ©
TR A PHETH 5 R B L,
WHEE U TRPABBIIRI nific - £ = vy
A%, BEIEEERL, KA A0 2 50
PAZE S & 2078k L B2 A T % ik T
WEEBEme S 2FR L, REmhss-
MAEHHEEOMEKES L R4
FHEHIic x5 5 argipidine 450N ¥ % W~
7o

COOH
NH\
/C"'NH(CHz) 3(I:HC0—N CHs
NH: NHSO: g
N ‘H.0
CH:

Fig. 1 Chemical structure of argipidine

I EBHHEGLURE

1 R

Wistar-STD #:6:5 » b (8 ~11:8#5, (A
170~270 g, FRRIZEY) H A\t

2 EHoRN - ks

Argipidine (Z=ZE{LR 123 #9300 mg (= 4 o+
VAR 6 ml EFRin LT 50 mg/m! fEIGH
&L, BHERE S50 HTETF LT LI, 2D
Bk, REREYEM L ABAEK (pH 2,
#0.012N) OHERCHR KT L, 25mg/m! 3§
WP LA, argipidine 3 25 mg/kg D
(Amli/kg) €, RBP1~4@5 » P BEHICHK
T#5 L, di e LT R0 Bk (pH
2, 1mi/kg) *FVFo,

3 41 0L RIHARBEEOFH

INR B OBH: Tl o1z, Bk 2 ¢ v (90
mg/kg i.p.; # &35 — ., Parke-Davis) T
T3y b HiRy IEPYIE LT Ao 885 - 4
B - L BRIk O Syl K% FIERRS & Kk & B
L, S BEIREY R CRER Lie, iz, NTBHIR
RO RE LT D LRHEBRY R W)
L, L EEtAHNSER (v A g v,
A4 = ABEREED CHELAARMF A e v
Ffik (=+—sk, No.3-0, =+ —%KK.:
& & 15.0mm, AR O0.25 mm) » RNERHRA~H
W 14mm A, &% BELichEkY
WEEE LI, DLEoBEicl-oTram vk
DR ChREEIR OB R A LT 5 = &4
TE& 5%,
AUFEHRETIZF A 2 Y HROFAY §mm [
Tz L,

e T AT, T4 e vy 20HHAE
#, =— 5 VIRE T L,

4 FRMBEAREIEEDEH

Kudo et al.® 0% TIT 1z, L2 &R
LTHRA « A TR e ML BRI L, 4508
PRERER Lic, 2 cfrifi i atét (26
G) WAL, 7y b BEMBTFEERO0.1~0.4
ml A (L08R, 1D i FGhiRk
R LI,
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5 BOMTRROAR

25 —AKBFOIER S » b b, Hilhik
M S5ml #EEML, 2ml & 75 AF o 7 KRBT
e Uiso SEELC 2 SR LL L MelPt i /1 BR AR 04
#3ml @EmL, 5wl NI AR, &L
T, 26GHEM Y &35 LTIEAMS LTih &
L (5 EAigat <+ oth 3 Mg - wolx
#oHED,
6 EEXEONZE

S 5 b AW LT e e ik it i, ML
X iRy b & T & ORI TR L,
EAKBERY KERgEMdicT > THEIL, Th
FhoBiii (W) i, &kiz, Th%
T, B uRS ERE CA0RE LA s LT
ERTE (D) ML, GKE (%) 3K
RiT X D HEH LA,

GARF(S)=(\W~D)/Wx100

7 #EtRR
P T il S TR L, Welch o
t BB TRE L,

I & £

1 F40 RHAICEDIREEE GRAMNEET

L) [CXT 3 argipidine ORE

COBEREEFANT » M3, T4 e v
A 9.5 B3I H32. 50§ £ Tz L,
ASEFMVETE LAc T » iXEO®ER S Lidieh
o te. EMTETECRIZ64.3% (9/14() TH
ot 9.5 A B 32, SR DML Lic 5
» P OBSKEBLMTHS S, EUNTH1 S
BRI Liso —7, 48B4 17 ATt
P2 BAEICHImTAIREEE Y, ETIE
A bhich - o (Fig, 2, Table 1), =
R BOWHL, LENDBEE KRR AT 508
o, Fuiz iMoo BEL K E W
PELD, Ty POATERRET S LY IRE
LT3,

a) ¥4 = VA6 A B argipidine 1 [@] $# 4.

DYH

F 4 v vRIGA 20500 argipidine (25 mg/

kg) & 1EDETFHG- L, #ith 6 BEiI O LA N4

PERBAGIT AT B R T, AT
W T L RIS Lz, 71 = VREEAT
e X o TAIBEE G K B2 2.5% 47 iim
L, argipidine O = O k5 KA
ISR b e o1z, Tods, HILFERIEET
WAt B OIS AR AL 1 B L ¢ Y, argipi-
dine i DBHEL feh o 1,

b) o1 e v hfi A # argipidine 1 [o] £ 4.

DWW

>4 v v SRifiA 305 #i2 argipidine # 1
B4 L, itk 6 BERY O AT BEER ki
T BWVA M, fods, BrAmiic YT
3 itk 3BENYOREE AR S WE Uiz, AR
ARWAX R 30EMCH 1.4% AT LT
12o = OB argipidine #p 4L T 3 #7 i
6 IS DEAG RO IME B LIz L A LWL
THo1,

c) >4 = v ffiAth argipidine ¢ £y Y-

Y-

+ 4 e sHRA SREHIES 6, 124 L TF24
B Fh Fh argipidine Wi Y- L, 5
v b ARSI A BT R ASIENN E T~ NG
KhuiL, 7o FHEEC LAk, BFEFTI
R ABHEINI DN LTI L, argipidine ;5.
BRIcIsuT L, A AERER), FEE R X O AR
HBREOB LR, B E LALLM LD -
#- (Fig. 2, Table 1),

2 4O RBAIRESBEEE (BEAEFIL)
{Z349 D argipidine ORF

5y FAMBO BRI 1 e vARIIAK 2
BT 0.9% fitiiciim Lz Dl >r 1 = v
Fode fid: LT A KR m L, #hife24
ISR E TOEERIT44.4% (B/18F)) Th ot
(Fig. 3), A:A-Fi0A7 IR KAI /T 240%5]
Cu—2 Lk (#3.4% 8m), o Hthik
BB TR 2.5% 1oMid Lico ThBORE
{bit, XAMK T F ot (Fig. 2, Table
1) LEAEHMUTH-T,

& 1o iR 24051 3 X Ot48RERY D44 3 Flizov
T2l VA 7A—2 LW offc X vl
WA OB 2 Bk Lo 24R5R TIR YUl
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Injection of argipidine or Saline (pH2)

P

Or ==
= 2t ' L|
= Lo
i p
s 4 =
]
£ 6 ""'“ILArgipidine(25mg/kg s.c.)
E - -y
E s} I——I
& -
.'-;: 10} Control
= 12F

14 i 1 1 1 i ﬂ i

0 10 20 30 40 48

Time (hr) after MCA-~occlusion

Fig. 2 Eifect ol muliiple treatments of argipidine on mortality in
cerebral infarction prepared by continuous insertion of nylon

thread.

Table 1 Effect of multiple treatments of argipidine on cerebral water contents
in cerebral infarction prepared by continuous insertion of nylon thread

Cerebral water content (%)

Survival time

 9.5~32.5hr |  >48hr 9.5~ >18 hr
H [
Saline (pH 2) ; ® (5) 1)
{
Contralateral I 79.5140.142 78.254+0. 06 79.06+0. 19
Ipsilateral | 83.4720.162%%%  80.21:1. 14 82.32:+0, 58%**
Argipidine (25 mg/kg s.c.) | L (D) N a4
Contralateral ! 79.35+0.213% | 78.39:£0.14 78.87+0.18
Ipsilateral I 83.19.10, 25%** 81.11+0,93* 82.15£0.55%**
Administration time: 3, 6, 12 and 24 hr afu._-r operation Adiministration of saline
(pH 2): 1 mi/kg s.c. Brain of rat was excised after sacrifice at 48 hr or after
death Yigures represent mean £8S.E. { ): Number of rais * EEk h <
0.05, p<0.001 (vs. Contralateral hemisphere) 8, B8 p<0.05, p<0.01

(vs. >48 hr-group)

T BiTehn o e d, 4SHERIEICIL 1 Blic AT M BUNIC 24 I & COCRIZ TS

TR Heds Z e, B M7z, argipidine £ 4 B¢z st 5 =
COEFNT, F4 v vRYEEERES X0 NBDAT2—2— WM EEN D - &
CAHE, 6, 24850z argipidine - JEHYE L, (Fig. 3),

6, 24, ABRENNE: D A KREAER G AR A AT
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Mortality Control 8/8+4-6-+1+3=8/18(44.4%)
(%) Argipidine  7/7+ 7 + 4 =7/18(38.9%)
(0~ 24hr)
Control (8)(7) (7) (8) (6) (1)
Argipidine — — (7) (7) (7) - 8;
sa | | | °
| = )
S 8
e 82F
2
=
g 5
5 sof
< z
et R L
‘; 78k J —— _?———_:,—_j
g |
‘tl i L 1 L L

02 6 10~22

24 32~40 48

Time (hr) after operation

( ): Number of rats
(pH 2)

! Administration of argipidine or salinc
vZZZ4: Duration of ischemia (2 hr)
kg sc): Ipsilaicral (@), Contralateral (A) (Mean £S.E.)

Argipidine(25 mg/
Saline

(pH 2, 1 mi/kg sc): lpsilateral (O), Contralateral (2) Brain
of rat was excised after sacrifice at 0, 2, 6, 24 and 48 hr or after

death (10~22 hr and 32~40 hr)

Fig. 3 Effect of multiple treatments of argipidine on cercbral
water contents and mortality in cerebral infarction pre-

pared by two hours insertion of nylon thread

3 BmBEALCESRMBEEICHT S argipidine

('

5 » b ARUBED G KBRS O By b KA
LTt s & e b, AN - BRI OASRIRIN
15 & ORI O R A A iy, KBS
FU T 4 BB B B Vi 12~ 2205 R SE
Lico —F5, EONBAE K B3 3E & BILA Tt
pmard, BETRRT e R 00 C B B AN R
RLTwi,

BMMIEA 5 HOBMITEAL W X D RH
€, MR A U oD S FRiT rh K IR R K D
HEBBTHAH EAvREhis,

a) A:AEREMNC T B WE

SRR 0.2 ml A AT NHEIIR QI TEA

LT, EAEB5 e Ut AR R ERR S K%
Bsis L, argipidine (33 AR205r, {EA# 2
B3 &0t 6 W0 it 3 Bk Y. Lic, AAFBlid
Wit 2ans TR L, T O ERERI G5 24
BN & Lic,

HEBE S X U6 argipidine £y 0 F 394 A
s LT, argipidine Brb.0 R8s h -
o (Fig. 4), Kic, Zh HOHHOREE KR
a2 Lico KEDFECHTH HREBEOLME D
G N AR R A i LT e ds,
BEMICATIE 23 7ed o 1o

b) WG ARICKT 50

SRR 0.1 ml A A3 FABMIRAIIZIEA
LTH# 2, 6% X0 24B5MCIBR LTEBKE
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Survival time (hr)

Experiment 1 0 T ? 8 1.2 T 1-6

Saline (pH2)
(Iml/kg s.c.)
Argipidine ndde o
(25mg/kg s.c.)-:“|
Experiment 2
Saline(pi2) I 4

Mean £S.E,
4,9:4+0.6hr
5.2+40.8hr

>2

12.0£3.1hr

Argipidine o o 11.14+2.4hr

Fig. 4 Effect of muliple reatments of argipidine on survival time in cerebral
infarction prepared by injection of blood emboli (0.2 mi/rar)

Table 2 Effect ol multiple treatments of argipidine on cerebral
water contents in cercbral infarction prepared by injection
of blood emboli (0.1 mi/rat)

Time after Cerebral water content (%)
operation Saline (pH 2) Argipidine(25 mg/kg s.c.)
2hr ¢p)] D)
Contralateral 78.7340.12 78.7540.06
Ipsilateral 79.97 £0. 13%+* 79.44 40, 15%* 2
6 hr 1¢)) @
Contralateral 78.61£0.03 78.57%0.12
Ipsilateral 79.7840.31* 79. 8940, 23%**
24 hr (6) (6)
Contralateral 78.7740.03 78.70£0. 06
Ipsilateral 79.49£0.38 80.36+0. 86
( ): Number of rats used *ORE Rk H<0.05, p<0.01, p<

0.001 (vs. Contralateral-value)

#: 5 <0.05 (vs. Salinc group)

Administration time: 20 min before and 2 and 6 hr afier operation

Administration of saline: 1 mi/kg s.c.

BRI Lz, argipidine 132k A 20
5y, AT 2503 X o7 6 M 3 @R L
1o, XHEREEd X O° argipidine BR5BEiC v T
% 1 FIA 13 S £ O 10 RIBHZTEE Lz,
SRR OATRRCER AR AR L
o, BB LREFIC R Shieh ot
argipidine (%, 2 BEEIEEREC VT ARMK
B SKEORMME b Mg Uiz, %
DM 6 Bl 3 X U2 Tiilgs Lic

(Table 2),

I # ="

SERAYRSEIE LR, fRiciea ki, 4
1E5E) B X O R iz i -+ 5 argipidine D
W Lic, BElifne 74 & LChEo—io
SERMAANIE E L bhbF 4 e YA E
SRMUMTE AR X A B A (i Lic, 4
» Y HHAIC X B RAMEE Friss e,
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B 68 i feEa dh R IR ST AT Ao 7
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WL, WHEEHE e F oL LT 20500 PR %
M Ui, ¥ 2Bt AL ST, Kudo

By, Rk RER UL & 5 ko
PigErs: U - E @i LTVv5d, Teds, TEA
HO—BIREDFUBIRA~DHAT D0, £
HE#IziEs v P ABRROEMSARDIRD, &
HHOTFAIEGWTY, HifmiEiligkisl bh
Tipnd®,

BB gEf A 0ERE 12 %} T % argipidine D
By EiR 2 o0 F A TR Lico St IVREE
el 0 O FE C O IR Ao B g EFREn ©
HHRECHLRLTE Y, SEORGTILEEDE
fn, BEIEOMEMEREOIEEL UG (K
K EPE Lic, argipidine (1 EFTTAR
FRER I B4, R IEIERPAMEAE" 5 D IIHY i
BIEEIZIWT, 25~30 mg/kg OJXTF 45T
BBl R R R Lz, 4B DRSSkt
T, argipidine % 1 ~ 4 [ TS Licht,
2200 F A OFMOMERE LFELHRICH LTI
EAEER Lish iz, argipidine (Xt e v
vORRM BRI TH D, RERARTFEITDIE
Btz argipidine B E®BY Y. 2 leh o2 i,
H iz & % R o AR s T, LBk
BIAEMAIZEA Y LTOwinv o ERREELT
W3, Lichi->TIRMORIE L s 5 B0 IIK
% TR % fe i argipidine {2 X % B B EHE
BafT 5 = &k, BB B ik ieifés:
iS5,

Argipidine o fEfiy e o 5 A5 4hikAF
flicix, Fiik CF) Bmtaicserr 2 85 i i
60 mg BE> 7 FE A7 i I ids TR fe Bl
ZHEMA B LT 37, T 5 Hilt
B ok oM SN O Gl & & T
36 119, BN O B &0 W) A BT E ShoTwe
B0 U L, JiE 3T CiY, Computerized
tomography 7 & X % Il oD BT EE R0k
iz ff - MmO S ZBIET B oI {E &
ErBRBXSITIL-TERY, Y, Pl

SN tE 5 IS D &0k vk 4 I {17200
argipidine {2 k5 $REREIRE 3 PUREIRG 0N
MBI Thid, BiltRiEirny ¢
76 < B S e SOt e LT L AT
Miciiticie b 2B LEL B,

E #

b e v VPSS argipidine o S BiRY By
inchié o E BT 5T 2 R M N,

1) 5o VARTHBIIR» & >4 v vieH
AT B8 GhAds XO—BEMAZE) 23\ T
argipidine @ 1 ~ 4 ElO#Y. (25 mg/kg s.c.)
R GRREEAE, JECHR « TR g 5.
Zlem ot

2) v FARYHTERS S5 o M EmMMA N
AT HHH BT, EMMEAS 2 504
pUREE AR O, argipidine Rk X b
brFriciiEhie, 63 LU CILES
REALATARE & Wb g ot FE-HITH L
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Ll o# U &, argipidine 33k icrh ke BEg)
REBINMCRET 5, BmEH 5\ LI
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Argipidine (MD-805) DX ENKPAZELE
EFLICXT D FHUR

H—-IRER St RBERT ALt s~
5 oA # M e ]
T | (AL LI

Prophylactic Effect of Argipidine on Development
of Lesions in Rat Peripheral Arterial Occlusion Model

Masahiro Iwamoto, Tsuyoshi Hara,
Hidemasa Ogawa and Munehiro Tomikawa

Research Institute, Daiichi Seiyaku Co., Ltd.

ABSTRACT

Peripheral arterial occlusion model was prepared by injection of 5 2 lactic acid
into rat femoral artery. Macroscopic changes of legs progressed as follows; change
to violet color around whole paw, edema, gangrene of fingers and mummification of
whole paw. Pathological examination demonstrated partial deletion of arterial endo-
therial cells and subsequent occlusive arterial thrombosis. Prophylactic effect on this
model was tested by antithrombotic drugs such as argipidine, heparin and ticlopidine.

Single subcutaneous injection of argipidine, a potent and specific inhibitor of
thrombin, inhibited significantly development of lesions of the lower limb at doses
more than 10 mg/kg. Slight inhibitory effects were also found by oral administration
of ticlopidine at 100 mg/kg or subcutaneous injection of heparin at a dose of 900 U/
kg, but their eflects were not significant.

These findings suggest that argipidine is clinically effective for inhibition of occur-

rence and progression of thrombotic peripheral arterial occlusive disorders.

KEY WORDS
Argipidine, MD-805, Rat, Arterial Occlusion,
Heparin, Ticlopidine
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& g

WEMALY Lk YHBEhH b v EY
3 argipidine (MD-805) 2{k%¥4% (2R, 4R)-
4-methyl-1-[N2-((RS)-3-methyl-1, 2, 3, 4-tetra-
hydro-8-quinolinesulfonyl)-L-arginyl]-2-piperi-
dinccarboxylic acid hydrate Q&2 T35
Fiit526. 660 G LA (Fig. 1) ¢, trv
o RS, L B CHINciiE
-?-6 l,2)°

B b o SRS ORI 2R AE 2 X PAZE Y e 4
% (TAQ) LI BIRIE(LIE (ASO) o 2
iE2 B3, ThooERIGELTCTRT
e LR LIS LIRS Bk E R ¢ B
9, MK EH O BfRo MRk BT X b HZE
MHEUET 5, Lo T hboiiBoitme
3 U@ E R 5 C LR
&5, B, Hl/MMEEF 7 » €U vREREED
HHChHd T LREh?, BHEMREOMER
whind & HMVMEAEE TS C EAHBIL
2o Linl, 2 s vt miicw
ML —WEETHEnb, TOFRBOSE
fEMREE S R,

BLfE, $¥R9HLF = v ¥ V3K argipidine i X
b, Y AREEERE 3o\ CRIATIRPAZEE I
ssfFAERERIh TS, REDEIK L
O REER TN 5 100 S Bk RBRYR IS TR
IHYEHE & FAindstt B, argipidine @ ZIRY i
HUoci#idiT5,

I HH&LUHE

1 T FILBSDREIC & SRMINRPARETE T LD

;3

WA RAZ—-E5H%T » b (fE(300~4008)
7R —REE LT, dv T x—LERTC 5
v b KRR RCIL, €y b2 B
WTEIEREFIL L, WEHRL/SEMHE Y RWT,
5% %% 0.1m! ZIAfTHRCHEA LI, @HED
BT 4 ECUBERAT L, ©OREHFEIC TR
DOPEZ MR L, RIBYRMAEED 7 v—F
R T oMM CIT 5 7,

COOH
NH\
/C—NH (CH2}sCHCO—N CH;
NH: NHSO: y
N -H.0
CH;

Fig. 1 Chemical structure of argipidine

Grade 1: RERREBH OIS

Grade 2 : T Mic s L &

Grade 3 : {50 BU%E

Grade 4 : o Riv%

#EZ LRy v— FRT 2T, sAofko
7 v— FORBT% RS THENBE Ui, Ef
RERCE Tl LSYFELRLIC DRI HIT
5k ing i
2 IERENT A —5—BORIE

7e b e v v (PT), &S+ =
vEFFTAF VY (APTT) 3754 +—1
P~fr7vaFHF.er—2—~CHELL, it
AMEFRL b —7 PLT-100 fu/MEh & v 2 — ¢
B LI 747V 7=y vBIFRF r o vk
i=Xxh iﬂflﬁ sz:.o
3 EHES

Argipidine (Z=#{tk, lot No. P-ATB-52406
S) ARG CREORBY NG TGEREL
(o pH #92), 103s X 0* 30 mg/kg D HY
St CHRBB S0 M K TR L, ~-%Y
v (KK, lot No. 9BA) 34M MMM C
TRL, RS 1 KRENCETRSE L, +
ey (fi—pi3K, lot No. 83/031) 119,
AR 3 NN RR 0 B S L,

4 AR

FLRBY G- 3OS, 24B5H)s X 07 A HicE
hERS AOTHRERL O~ b2 ) v
=F vk, PTAH. 7,79 v i
BEARLER UER LT,

5 &ataE

REREIRFEATII 7 7 7 5 & (Muscot (=
» 7 A& K.K.), version 2,0) # (L,
vaAF A bY , 2E (Willilams o Wilcoxon
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25+ 7. 257, lactic acid

5%, lactic acid

107, lactic acid

l.esion point

Days after lactic acid injection

Fig. 2 Effect of lactic acid concentrations on
progress of lesions

BBE) TR,

I & #

1 FRHGEREABEABDOIEK

a) KRR

L UdIZ, #IBE (2.5, 5, 10%) o FLELL Y-
IZ X B REDMET % HIRAYCBZE L i (Fig. 2),
FLRER Y- 3 ~24B5 M ¥ CizE 2B ORIHR O DT
HirFlEES B AL THi b ht, U
BB SHi o EAR I Y, THE
IO IRE S b ichd, TOHIEEX5%
FLAET 5-BEC20% LAF, 10% FLG1L H-BE T1280
GLL L Tah 1o, Tk 2.5% FUREIEY-BECixdl
oMtz Exote LD X S REHED
THER 3 L ONETOM X 1 HH 2, 5 % PR
L3I RO B E LTt b @ LRk ET
HD LR LI,

Photo. 1 iz 5 % FLRES Y12 X 5 LRI )L
INEORNEL R 13T, FLRRELY- 32 S
B OOMIENRE S O, 24N
Wicifllis & i i hie, 7
B #%ii a2 Nk & 148 SIS 3L R o 12
HEHEN R b i,  OMIEIEKRSME Ficdw
T, RO MBI X ORI S5 £~ 2 —

DAL Bt Lo, FURELE S 3 Bell iz ik
EAETALM DB WL 12 (Table 1), L
ML, ANRHRZ MY 4« 7V 2 =¥ il
AL FHTRE (0.9% NaCl k) kv T

I5r Saline * p<0.05
‘P Argipidine 10mg kg ** »<0.01
| @ Argipidine 30mg kg

—
(=]

Lesion point

Days after lactic acid injection

Fig. 3 Effect of subcutancous injection of
argipidinc on progress of lesions in-
duced by injection of lactic acid into
rat femoral artery

figimime, FBYGRTIIELIT K&
mu e,
b)mﬁ#mmu

% FLRG L - BE D JE o> LSRNV AL & RR I Y
L&nbnoﬂ@&43%nrxmmm%m&
Mo oy S & I FIcBE B O FIREZEL
N& B, MO, SN FEUTh
(Photo. 2 a), ok 5L MIEEREGS,
BQUN-' (B J0Ei- RS Y oF B A

FLRGEY o242, BRI E 7 4 7
Y v TR S e ARRERIH I O MR,
¥ 1o O o M N o FIEE, TR
NABRon, RERIZEDLRIEHo T, ¥
f2, SO SIS TR0 B, BlEo
TP 6 ivt: (Pheto. 2 b, € ),

7 0B 2Lk & UCHIB R i E P B D
74 7Y RSB SR, —ESTHE L T
tee TORPMICV B LRGN T B 2
LILEIHD frHEALER O IEL A S hu s (Pho-
to. 2d,e), ¥/, 747V vi@% KL M
ANFDVERUSER AT U 2 KRR IR e o0 GHE 4 iR
bitte,

2 KROHR

5 BN YT » Mg T, DUBEMIEE & T
AR IR DI HE MBI B A M L7,

a) Argipidine

Argipidine (2FLREEE 4 30 iNC R £ - L
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Table 1 Changes of platelet count and coagulo-parameters afier injection of lactic acid into
rat femoral artery

Paramcter Treatment ’ Before 3 hours ! 24 hours
Platelet ( x 103/ ul) 0.9% NaCl 680 + 134 722 +38 644 +52
5% lactic acid 636 + 68 6:)93:104 ; 572 +61

PT (sec) % NaCl ‘ 16.5+0.7 16.9+0.8 | 14.1%0.5

5 lactic acid | 16.6£0.3 17.040.5 ' 15.640. 4%

APTT (sec) 99 NaCl 1 16. 73;2 5 15. 6:tl 5 18. 03_0 8

59 lactic acid 16.9+1.2 16.2+1.4 21.3+0.8*

Fibrinogen (mg/mi) J 0.9% NaCl [ 3.9510.44 4.10+0. 30 6.47 +1.33t1
% lactic acid 3. eeio 53 3.73+0.67 ‘ 13.58 £1.92% tt

Mean£S.E. (n =5)

150 ~ Water
» Ticlopidine 30mg kg

E o} ® Ticlopidine 100mg kg
‘S
=
2
5 sl
3 5

0 1 1

0 3 7 14
Days after lactic acid injection

Fig. 4 Effect of oral administration of ticlo-
pidine on progress of lesions induced
by injection of lactic acid into rat fe-
moral artery

720 JEOHWIL argipidine 30 mg/kg ijifali) 4
T 5/8 U HBciMBA R &t (Fig. 3
£<0.01, Photo. 3), * 7= 10 mg/kg {46t
O THLHECHRELIM L,

b) #F7wvvyv

FLER B - 3WERIAIN #-2 m 2 v % 30mg/
kg ¥7:i3 100 mg/kg FEOHPY. Lic, 30 mg/kg
BERTIIMBBEE IR LA LEN T I o 1o
100 mg/kg e 5.B3ECIL2/8FliC Kb UL & 28 ab 1%,
6/8 U X R T & i IFEBEE D IRE D HETTA

* /;/0 05 vs 0. 9% 4\1Cl group at thc same time
tt: $-20.01 vs before treatment

150 Saline
D Heparin 300U kg
@ lHeparin 900U kg

Lesion point
w
T

0 3 7 IE}

Days after lactic acid injection

Fig. 5 Effect of subcutaneous

heparin on progress of lesions induced

injection of

by injection of lactic acid into rat fe-
moral artery

A hi: (Fig. 4),

c) ~AY v

~-s2Y v 300U/kg Ffoik 900 U/kg % F
fREEY. TSI TR L, coeFars
THHRLBN Lic, MBEKIFHTHEDET
T B MRS 2 » 1o FTEE L I s B2
(Fig. 5),

Inr % 23
RBBHIRIAKIE D Fe3iE 3 X Ul Bi< DT
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PR
TTLLL

Photo.1  Development of leg lesions by injection of 5% lactic acid into rat

femoral artery
Before injection a), 3 hours b), 24 hours ¢) and 7 days d) after

injection
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1
Ul

Photo.3 Effect of argipidine on leg
lesions 14 days after treatment
a) Saline
b) Argipidine 10mg/kg s.c.
¢) Argipidine 30mg/kg s.c.
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o . R
Y ORER

el

AL e e L Cv B, MBDOHRIT
MAnWHIL L S THERBI RS N, TOREG
RN Bt TR R LA R e
WA Hl 5 TV B, argipidine o 37 1 ARESH B
T C ARDSENEIRAEECF 7 m C
Y ELECEERL, FHCF I RE Y
VD LBHDO LGP0I A% ThH - 12 &
& LA R 5 JIRERNEO 1 RE R

Photo. 2

ot

2
"y

e

Pathological examinations of lactic acid
injected rats

a) 3hour (x200)

b) 24hour (x200)

c ) 24hour (x200)

d) 7days (x50)

¢) 7days (x200)

X htc, 2O 5 Al EIUNT R RTEIIRIAL
FEIZ o\ T SRR ittt 2 ke LTl
B AR Z DINTESAET 5 2 L2 L T
%,

& [@10> JEER L R e 2 B4k & 3B A BhER
PALLTE & F A R MERT B 120, T+ 5 e

HHEE T VY vt bIMCEL L, T
G BY ARSI 7 Y P~ v AP
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200 5) . .
>200 >200 >200
2 Saline
- 150 (0 Argipidine 10mg/kg
b B Argipidine 30mg kg
M\ A Heparin 300U/kg
& 100 A Heparin 900U, kg
=
50
—
c 1 | 1 ] 1
0 0.5 1 2 4
Time after drug administration (hr)
01 p) ) mu:..:w .
[0 Argipidine 10mg/kg
B Argipidine 30mg/kg
A Heparin 300U/kg
A Heparin 900U/kg
3
225
=
9
S —0a
Fig. 6
0 1 I ] ) Prolongation of plasma clotting times
0 05 1 2 4 by subcutaneous injection of argipi-

Time after drug administration (hr)

FHEOWNEL -2 5 & & b B Ao itk
REREIEL LG LD, F20iN®
= v F Ry e Xy miTm L 8k
tissue factor (LIF TF) #¥ UL AT 5 =
EERRWLIE LI, X 62 Nawroth 5748, %
ERIED A F 4 == 2 —D—DTHBL V& —
2LVl Y FBEL L X, mATNK
el T TF olERF LI T % &
MG LT B, Lichi- THLREC X 5 TR
REMABROMRESZ L Y TF ki h b 2 &
PEFELbRB,

S Elo A G X 5 RHBHERMKEED & 7
NMEEWTI M BDHEX TV 5 AT B AR
FEFEMBRTAD LR, Thbb, LRSS

dine and heparin

B D BHIREE A B MU [ (S & & bl
MMEDO BRI E HRYFECED LR, Zok
WMo WIRIVE(L L L TR OREH EO TR
MEsshic, FLTCZhDLOBEMRNRT 4 7Y
vtk T5 MR BT AR E 3 iF -
LTk RErRE b Mt RFMD
st N B b i, ToEFrTHL
it evevichsb argipidine jT~-39 v &
b L BRI IEISI IR R LI, 2ROV d
MHM E AR LIz hd, argipidine 13 FBRECI
oot ¥Vl MERICHDF IR ED Y
DUHEMPIsh o 2Bl E LT, MEFREHE
*¥7 9 YREHSLIBREL oo, MREHN
25T 5 M BEEOFEN ooz kiT
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LB EELBRD, —Ji~s3Y Vi ex vio D
REERCHETH L, APTT izis\v L7
AFEL Y DIXSEMhicHE, -7 (Fig. 6-a)
M, PT CHEETS &~ v 900U/kg 1
argipidine > 10 mg/kg LSS LWELEER
#m Ui (Fig. 6-b), T hBHDEEGLL, argipi-
dine O BEERC T B ERAN~2Y v E R 3
CERRL, AEONARGERI LM EETS
PER, SR NST 2 R oM ot
L, KON RRT o & 2R L T
6 .

EA Lz argipidine (2 EMIRIAAE £ 5 1iT s
W TR O ETT 2B L, ARBEORIK L
DATHIEAFTED Z L R SISl ot
iz 7 v vIEFEOREBICX L, argipi-
dincfihks L'+ 27e o v e AL D,
LY —RodRrishs,

E #

7 5 PO KERBRM S 5 BHER £ A (0.1
mifrat) LT, WHEREEPIECHENAO §lEE% (F5 m
etk ANWERIAME = F L 2FER L, = D5
M35 RO DR 2 Bt Ui, HRMTH
Jitehi b m v € v argipidine {3, 10 mg/kg L)
Lo BB F 4 X Y Ay R WO T 2 I
WLt LWL, F7r v 100mg/kg &
N s LU~ v 900U/kg TG
OGRS S hic s, FETIRA» -
to Lo, S, argipidine B IZIsiT

S i S ERIAIE O Sk 3 X OGlERRIC
SUTHREARE D,
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HEIM bAoA E
Argipidine (MD-805) O—i%¥B{ER

SRR THER QAR B PN BRI
i AT o W o B f@—as

B
s

b

o

5 L N = & Mmoo A
Bl ok B W B OB e M oM R
mOH OB T E M 0sk M A & T

General Pharmacological Properties of
a New Thrombin Inhibitor, Argipidine (MD-805)

Akihiro Tobe, Akihiro Narimatsu, Ken-ichiro Nakao,
Hidenobu Ikoma, Mitsuo Egawa, Tadashi Tanaka,
Souta Katayama, Hideki Bessyo, Naoya Sato,
Etsuko Nishimura, Hiromi Denda, Noriko Hasimoto
and Kozue Kawahara

Pharmaceuticals Laboratory, Life Science Research Sector, Research Center,
Mitsubishi Chemical Industries Ltd.

ABSTRACT

General pharmacological properties of an intravenously administered argipidine

(MD-805), a new thrombin inhibitor, were examined in experimental animals. The

results were summarized as follows.

1. Effects on central nervous system

and muscle tone were noticed by 10~30mg/kg i.v. of argipidine.

EEG arousal response.

In gross behavioral observation, slight decreases in exploratory behavior, alertness

10 mg/kg i.v., produced slight and transient SWS EEG pattern and suppression of

—51(913)—
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Similar EEG pattern was also observed after continuous
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infusion of argipidine (0. 15 mg/kg/min). High doses (30~100 mg/kg i.v.) of argi-
pidine caused a weak suppression of spontaneous motor activity and rotating rod
peformance. The drug had little effect on traction test, normal body temperature,
convulsions and acetic acid writhing at the doses of 3 to 100 mg/kg i.v.

2. Effects on respiratory and cardiovascular systems

Argipidine showed little influence on various parameters at 0, 3~3 mg/kg i.v.
At 10 mg/kg i.v., argipidine caused slight changes in SBP (decrease), HR, respiratory
rate and FAF (incrcases). These changes became more prominent after 30 mg/kg
i.v. (anesthetized dogs). Argipidine had little effect on ECG. In open-chest dogs,
argipidine slightly decreased LVP, dp/dt, HR and SBP at 10 mg/kg i.v. Similar but
moderate changes were observed at 30 mg/kg i.v.

Argipidinc caused a concentration dependent decrease of developed tension of
isolated left atria (3x10"7~10"3g/ml, 10~30% dccreases). In isolated papillary
muscle preparation, argipidine decreased the contactility at 300~1000 #g and mode-
rately increased the blood flow at 10~1000 gg. Urinary volume and electrolyte
cxcretion were litlle affected by 3~30 mg/kg i.v. of argipidine,

8. Effects on autonomic nervous system, smooth muscle and digestive system

Effects on vaious agonists (ACh, Hist, BaCl,, NE, Iso and 5-HT) and carotid
artery ccclusion were examined in isolated smooth muscles (Guinea pig ileum, rat
vas deferens, rat fundus strip, rat uterus) and anesthetized dogs. Except for the
moderate inhibitory effect on 5-HT induced contraction in fundus strip, argipidine
exhibited no influence on other responses. Argipidine showed a slight increase in
frequency o, contractions only in diesterus stage of uterus. Argipidine transiently
suppressed the gastrointestinal motility at 10 mg/kg i.v. but showed no influence on
propulusive activity and gastric acid secretion. Argipidine showed a moderate inhi-
bition of corneal reflex (3%) and vascular permeability (100 mg/kg i.v.) There was
no effect on neuro-muscular junction at 1~30 mg/kg i.v.

Considering both present results and effective dose leve!s for anti-thrombin effect
(1 mg/kg iv. or 0,2~2 pg/kg/min infusion), it may be suggested that argipidine

scarcely causes serious side effect in clinical application.
KEY WORDS

General pharmacology, Argipidine, MD-803,

Thrombin inhibitor
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#® g

Pib v v v argipidine iz b e vEvic
% fibrin JI00 ifi ) BB A EIRA )T
P LY, S HicifixomiziElp =571 C
Rt ENTCIRABMCERT
WABYD, —J, BB T, DIC, (B
WREAACHE, Bk o lE cHOTH o &M
BERTWBSD, 4@, il argipidine
O R SR, VRUR - TEBREESR, B HLAERA,
LB e A5 R b & Ulc —AREERE
B Licnco ic#iEds,

1 REMH

1 ERWH

ddY SRuEME < v A (i SRR D B K 0 )
), Wistar Rt s » v (AREREEDY
YeEFOEeT, HARKEHE 85), Hartey % ®
ey, b (BAER), BAAOGHHE v v ¥
(HAKFD, M = (AARERD, HEMEMEE
WA (RZENE, 2ev2—-) RV, Th
HOMMILEE 20~25°C, BIE 45~60%, &
REIAW) (7 : 00 a.m.~7 : 00 p.n.) DOBEIF T
1T LT A b L1,

2 (ERERM

Argipidine %, 0.1 5%\ 1N HCI joifsfig
th, EREUYAHUK T E CHRRL, &5
iz 1NNaOH ¢ pH ### L TR, o0
i, KoEHERI,

Acetic acid (% ¥ & {t %), acetylcholine
chloride (ACh, fI—JI#K), 7574 (CF
JE{E%E). barium chloride (BaCl,, di5i{bik),
WAL GRYER, IFEND, ether (BHIE{L),
1 N HCI (& v #{t?#), heparin (Sigma), hexo-
barbital (FIH{L¥MFE, Na L LTHAD,
histamine diphosphate (Hist, sigma), dl-iso-
proterenol hydrochloride (Iso, Sigma), 1 N Na
OH (& v #{t%), I[-norepinephrine hydroch-
loride (NE, Sigma), pentobarbital sodium (A
A 4&%3K), pentylenetetrazole (PTZ, Sigma),
pontamine sky blue (PSB, B #{{LM), reserpine

(45— 4K), scrotonin creatinine sulfate(5 HT,
Sigma), strychnine nitrate ( B 3#£333K), succinyl-
choline chloride (Jijifbm), wurethane (HfiiE
£2)s

II RBEFK &

1 $iRRERCHITIER

1) fEIR%

Hipk 5 » b (180~220g) 1BES PRV I,
Irwin® o> Jj pic it UC e iRPIse 5t D
IR A 4 BTt D BIEE L,

2) R (spontaneous motor activity,
SMA LER) XTI HIER

Mk~ & (23~30g) 1EES L% v 7e,
Y HMPRNE Y Lt T30 icBitpiiE
W75 A% ., 7 8EY— 2 (23x36x25cm)
iZAR, o ivhe MK-ANIMEXE (BT
ot ¥, {4585 Blilic i 7o D MBI 1158
SIOAD I A B Ui o 85012305 & & D BFISMA
Tz L1,

3) MRk

Mt~ A (22~24g) 1BE8TEH vz,

WADSIIRINEE Y- 30, 60, 180 3T~ A%
30cm DN X ICAKEIHR Y dole L il
it a5 BLANICHE & id
b O K AARYE B & L OBET L,

4) W AMAEHIMBICE

Mk~ o R (22~24g) 1BF6 L% H\ 72,

Rotating rod izt b, = ¥ A LO4EFH
(Ugo-Basile, Italy) iz 3 2, [ld5d B4 15
rpm. L LT2H0 ke EED 0 XEITR
ik Urs, KDIHIRINIE5-30, 60, 120, 2405
iz v A ANEA RS, HPPRED 2 IE
L, 17LAREE T 15 40258 Bl
JsE & LTl L,

5) BEMCIESLIE A

M= A (20~23g) 1 BE8ILH Avis,

WM IRINEY 4 30 53 #£iZ hexobarbital-Na 80
mg/kg R NEEG- U, TE RSN & O BERY
) A IE S SHEIE ¥ T oo By fs] A e IRp Rl &
L Tl Uiz,
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6) v FITIT B EHAE TR A

160pIEfr Uc HEtE o % (1.8~2.9kg) 1
B IER Vi,

ABEESR (b2 7LERBD oy F 20
#HL, FvsAVEFKR (TF-DN, 51 %)
2V CHIG R 2R IRAIE Y- 4 BFRIich
fo b MEEE Ule, fods, G 2 Refelic
blch FREYMEL, EWAE 39.8°C LUF
D H0 G LI,

7) YUKEREA

a) Pentylenetetrazole (PTZ) 8z 413
13

Rtk ~v A (20~22g) 1 BF8 VL% MV 1,

EMPIRAE S 30 tkic, PTZ 100 mg/kg
RS L, © hic X &5/ MNES
(minimal seizure, MS), B { {4 ¥ 8¢ (clonic
ghiffE)Rdh (tonic flexor,
TF), #FE P (tonic extensor, TE) X U8
FEC (death, D) D FEJMEMHIL L O FRBLEIC %
THHERRI LI,

b) Strychnine ¥ =%+ 5(EH

Btk = 2 (20~22g) 1RE8ICH fvic,

EWHIRA B 5305 #21T strychnine 1.5 mg/
kg xETHRYSL, #£BTH TE 510D
T MBDFELBI L,

c) KRR E iz x5 (E A

Btk <o A (20~25g) 1RES % fHvic,

FEHBIRNE 5307 Bic i REREEE (Ugo
basile, Italy) # Hiv-, FH-1Z 30 mA, 0.6 msec,
100Hz, 0.2 o AkMA ~ a2 v # (maximal
clectroshock seizure, MES) % {3 U7, 1T
BIEBITRBTS TF X TE io¥3
BErENLL,

8) Rk writhing 1<%} % i

Hitt~v 2 (18~23g) 18I Aiv 1z,

EDIRPIEL 52057 $120. 7% EERE0. 1 ml/10
8 RS- L, TD1058 X D 1057 Rk
Ry7g writhing BURJIE L1,

9) HRERMICH T HEH

B LIcx = (38.1~5.1g,
VI,

convulsion, CL),

# 1 T HE 6 TC)

Suppl.5 Dec. 86

Ether KB FIZRGH = o — U LN HEY
BIRESHIBRIIRE ) =+ v v = o — Ul
AU, BUEGLRIEEF GIUARTERY, %
BEE) WCBE Lco MRERZhIEL, 0.2% suc-
cinylcholine chloride #si% & BeifalR) & fRétin
WD L e b ATR AP Lz, RICHUT
BRER2YIBHL, Wi X ORI BTk
R U 2R U CTHINER & L A (frontal and
occipital cortex, FC and OC), —}, #ilg
(hippocampus, HPC) #s & O fidk#% (amygdala,
AMY) iR O TE R 233 Lic, &R
LY HRBYEYHHL, XY 757 (RM-
6000, HAXE) kgL, b, BHIX
Jasper and Ajimone-Marsan o #19 o ¢
Vs, HEME Fr: 2.0, L: 8.5, H: +4.0, bk
Fr: 10.5~11.0, L: 9.5, H: —5.5~—-8.0c
FEA Lic, #idesy 2 n5RBi L, R LORE
TREHT- 7o EHPARMRY = 2— v LD
8- Ulc, o, FREtiEA QBRI FIRLEMR
X b 150 pg/kg/min OWETIEAL, AN
tht15, 30, 60, 120, 1807riT i\~ TAiPUILE)
FRE g 1ml v 7y v 7L, Epom
thigEERUE I g L1,

i L argipidine j2 £ 5 b v v & VB
DIEFAE A 2 HERE U CIE L,

10) B UREITC T 5 ER

Succinylcholine chloride ARffj{Lh =2 (3.5~
4.5kg, HE3TL) AW,

9) LHROBILITERTEEPA LI, ¥
TR & U O pRs#EER (& (midbrain reti-
cular formation, MRF, Fr: 2,8, L: 3.0, H:
—0.5) ZHLARNBEELXHAL, BHPMU
it (SEN-3201, HANXSR) 2 X b 0.15 msec,
2.5~4V, 100Hz © 44T 5 BRI EK
PWEAT, HBLTABEUERMKCRHY 75
7 (RM-6000, HANEE) Licie@lr,

2 HBREHERBIFICHTSER

1) KRERO ME, LI, OEE, stk
L CKRBRBRMHA I T B M

HERAK (13~15.5kg, #E11E, H41T) &
pentobarbital-Na 30 mg/kg i.v. “CHEEELIF (Lo
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BEE L TR,

&Iy MmFE (systemic blood pressure SBP) (%
L KBUBRAKIA LI =2 2 —VvEEL S ¥
AF 2 —+— (RP-5, AEAELR) cHEHTH
ik b, M (femoral artery flow, FAF)
WRERIN L5 KRB RRIC 2% L JEBlmAY 7 =
— 74 LCERF AR (MF-26, HAXT)
i & Th PRl Ui, LERILE TS %
BRL, LR (ECG) o R¥COIHEH (RT-
5, BARR WO LOMBEZNELL, T
Wdts & OWERH R S o — 7R
3F (MFP-1T, AARNE) it LTIE L.
HaTF A—2L vy F 2 — & (RJG-3004,
3008, RANRR) LiB& Lic, M KELR
RrifALkzafr=—Vvick D 5L
e

2) KB RCH T AR

3 8 A (12~14kg, #ELITE, HE2PE) &
pentobarbital-Na 30 mg/kg iv. CHREE:LA#,
L F o — T RHAL, respirator (607, Har-
vard) iz & b ATSRR %17 - 7o BIRBHIEHY)
ML, LOSBERYMYINE, DEEREHL,
Tl o MFREL AR 2 U, ELBEEXLBL
CTELBRICHY) =5 Vv F . — TEIFAL,
—RIE P 5 VAT a—— (RP-5, AN
i U CELBRNEY, EUBREYHMG 7
v/ (5-3056, HAXDE T THITAIZER
X D IR dp/d) ERDIC,

HOFCREr S YAF 2 —%— (RP-5, H
AW R LR Y =F vV F o — TR
AL, HOFRERXNE LI, LTXBEREEH
ML, Bkt (MF-26, HART) oJER
i3 7 v — 7% U BfFRBERR GO
ik, CO) *WRLIc, ELSMEXIET 7
YVAF o —— (RP-5, AAXR) L
BERH = o — vEEXBBRCEHATS C &IC
I hP@ELt, ORENZMT B AL, L
TR R HEeoWmit (RT-5, BARE) #H
L, LMBEENELI. TRTDAT A—2
v 2 Fa—x (RIG-3004, 3008, BHANE)
BB U, EMTKEBIRCHA LT A

MAh=a—rvizk bEE LR,

3) =nz, MEHOHCHTHIER

Hifk e 2, b (350~400g) * 6TE fHHL
1o

ENE, bR BOnE:, OEERREL, &
O Rotc, ShE37°C {REL, 95
% O+ 5% CO, A HA %MK LIz Krebs-
Henseleit JER B G~ /2R AEBIZRBELL,
Bsiipikilh 0.58 200, ASREER
A LTI BEE M (MSE-3R, HANRT)
X v oh i (2Hz 1msec 1.5 x i
E) chML, £0& &RETHERER Y
FD-¥ ., 27 » 7 (SB-1T, BAXE) /L
<i#EL, VvoFa—x (RIG-3008, HAN
?E) .I:.P?L-‘Bﬁ% Lf&o

4) 1 ABHAFFBIAOIUES, MRS
X U = RPN B AR O DB A 35 E
H

MAMA (11.5~31g, HE2ME, HEIE) %*
L,

W FLFAGEAL Endoh 51V it »
TR Lic.Thb, 1 xOLBhELHlL
Y =F Vv = o — VEGPRIIRAT
Ah, Theh LThEE~) vl L cpk
Mk HOBIR M CREE (¥ 100 mmHg) Tic
R Lico BIARBEACHEIL, H[LE
WrPLEU o ki )7 3s X O PR BIIR © M Fik: %
PG U, WDHSMECENE Ciba B2 5 X T
Kubota &' jicié- TEH L, Tib
B, 4 20H[0L0EKBHL, AV=F1rvh=
2 — UV RBERMIRAC AR, Thii LT
LI A O HY A & FIERC 2 R 21T - 72
LF0=v 2 e 735 Ak hDEERNEL
tio HriT A= 2T Vv F3— 2 (RIG-3004,
HARR) LR Lic, BpmEiksdr
2 a=VZES L TLAF = TP 30wl D
Wl 4 BeaiEhi Lic,

5) 5 ORI X CRPERICHTS
(]

—Bpdafy L7-HEE 5 » b (135~1602) 13§
6 MRV,
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5 » G RIRAIBRS-E o Dis ARy
K25 mifkg X OMIC AR L, TAehic
HER@Ny — it 1o AN, DS kR
which) 1IFHC L OREETIEL 12, Dl
AR, Mk E Lic, 5RBERTE Gkt
RAedfish, Repo Na* K* 35X 0t Cl- BHEEL
ThZhBRREEHFNER («F5301A, il
BEF) RAWCHEL, BREIEHR YRS
126
3 HMMERUTHIERRICHTIER

1) BRI BT 547 = A b 3 X U
BIRMIIRIC & 5 fERGE 35 E R

MR AR (8~11kg, HE3 &, HE1L) % 2-
1) & AR RREEIE Uicts, S5 % KB
PRk il L7, NE 0.3 3.& 001 pg/ke, ACh
3 pg/kg, Iso 0.3 pg/kg, Hist 1 pg/kg 13 AHR
MRIRCHA L =2 — v EOEE LI,
TP BHBFRA T LSHRMMEE L, #3K
$93s X OCHIIRMAZC X 3 MECE{L L THE
2 MAGE Licl:, EHEBRASS L, &
5807 H N BHBULERET T=2 O3
X CHIMERIA LRI X B MEDO LA MEE L,

2) =4z, FEHETNTAER

16HHa e Licer® , b (610~7108) %
T3 L C A it L, 95% O:+ 5 %CO. i
G WA XM Ui Krebs-Henseleit 757 % 41
= 7 X AMCRIE U, LR 18 2 AN
L, SRUENENE FD vy 27, 7 (SB-
1, HARE) 2A4LCHY #2357 (RM-6000,
HAXE) LB & L, kols, BNEBRI
32°C & Lz, ACh 35 X 0% Hist i3, 10-°M (L
THINERREE) XV EhFRBFINIZ N2
7o Fic BaCly i 10°3M CHiH L 72, WB
B0 i KD % 100% & LCEpo BTy
WA, REFIBILAFITHS,

3) 7, PSR A EM

HEfEZ » b (400~4608) R L TR
I L I, “ha95% 0.4 5 %C0O, BEN
A4 Ut Krebs-Henseleit @i Sts~ 7
RARFZRIEL, HIEFEI0.58 X AR LI,
LU 3-2) & R0 €T » 72, NE 11 107°M

XY RRRCEmL, SBERIGORARE %
100% & L THHOBT LR, FREAZUX
15TCH 5,

4) 7, PR SR AT AERA

16BEIE T Ut MElE S » + (370~4408) %
REHEH LRI L, WHBRA2ERLL, =
h¥ 95% O+ 5% CO, WAFARAMA LI
Krebs-Henseleit Hifia Gt = 72 A SR
ML, MHEENIY 18 AT L, SREEHE
74V b=y 2 b FVARY 5 —%— (TD-
1128, BAREE #H4LTHEHY 57 (RM-
6000, EANETM) L@@l ik, HHR
i 32°C & Lic, 5-HT 12 10719M % b 22 5%
fcEmL, SBEEORKIEGHT Y 100% &
U TR DT W~ 1, RBABTARTS
%,

5) 7, FBINTEBEHETCH-T5ER

> » + (210~2308) X UiER20A B
DF .y b (400~4308) % Fiv i,

BAATHEHRICEIL S, FO ERM X &
U, kSN, RMicaBii, 7 b2
BHETELBLL, EHEOTFERZGTTHSY
O, + 5 %COLR 4 # A% ili&, L #zLocke-Ringer
WA SO~ 72 AERCBEL, BIEED
0.58 % fifef LIz, MBI 37°C L LT, A
T 8-2) LFIRROEMATIT -, FERRITH 2 BF
A8 L C B BB A E LCRATS &
5iig» Tinh, ¥EMprEmL, BTN
THIE N U, REBAEA RN
5~T7THTH3, -

6) = ABFmSECT A ER

16050afe Lottt ~ v & (21~288) 1B
8 IT& 7,

BOMRAB GBI BT €7 Ta iR
B 5% BkKgy 0.2mli/It FoHsL
7o 0GRSy ARHMBAICTHEL L
», IBrLHL, MMNBLYEEREcCoR
SIRT 5 BCRBR AT oW & LR D THE
ke & L,

7) U4 b I T 5

2405 e fe L Ao MEfd o 4 (2.7~3.0kg) 4
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L= i 1A

Pentobarbital-Na 30 mg/kg #HifpIfRi A
UCHEREL, BEiREs X Uik th Ehi)
RENERS T -7 0, EPHGERIT -T2
A LT, RTHOBMMED & D REH
10cm © F A An— vk, BIFBICREHS
cm ONEAL— vEEFRERHIAL, WTh
LEERZ YATF 2 —%— (LPU-0.1-350-
O-I1, BARR) wiEsL, #20cm HO D
WMAKELIN: THIs X O/ EEHEGE %R £ Y 7
57 (RM-6000, HANRE) Lic@EL,

8) 7 P HEAWTHTHIER

4B Lo HEE S » + (170~2108) 1
B 6 T FA\ 72, ether FREFTFCPRREL, MM
WA &R, (Shay o aolW) 8, Kb HEBHE
HIRABS L, 48MBIZIFY cther RERTIC
1233 LS B Ui, MR L7 i ol
L5 (3000 rp.m., 1057) L ERF#IZ 2 W
T, FORE, pH, RHEE, ~7 v gyl
EBLi, BEBIHERRRADIOMETER
COPENHAGEN) % f\>, 0.01N o NaOH
¢ pH 7.0 2 CHEL, <7 ¥ v i&EHiX Anson!®
B TRELE,
4 ZOMDER

1) RFTREEHER

Hom LOMBMES»ETS o LR LA
Hlt=r2, b (290~3408) 185 PO A
7

EEOBERTEINT, B XU EDHE K
(BE1RX03%) ZiliF 2T 20 BHRRF
L, MAIN3E Xl AR5 ~6071n < v
F U vig® v CARpOME 5 BR#L, 3
Bl B Al g Ute & % RFTI R IR {4
(AREAHES) EHELT,

2) SFHHE-BEREATH T 5 FR

HES o+ (270~3208) 5 PCH Vi,

Urethane (1.2 g/kg, 1.p.) WEEFT i< BIVERK
R dEEL, TokiE2ImL, FDY, s
7 » 7 (SB-1T, BAN®E) wiflLi, Wi
A& BEYBIfCRA L, HEiENHET-
T2 X Biz, FRMOST AR KERT CHIEY)

Wi, %M EaeTEYHERL, o
Rl 1T » oo

MWL EEUR WA (SEN-3201, HAJEER)
{z & b 0.1 Hz, 0.1 msec, supramaximal voltage
OFHW N A, MEXRIIT, BES
hBMHAOHURER SR AHY 75 7 (RM-
6000, AANCE) koL, HMHIHER
CEH LAYV =F VY F. -7 O EL
2

3) = v AMEEBHECST R

Hil=v A (21~358) 138 ~101L% v
20

B T 5 W IRIRIRAELS- L, 305 #
1% PSB i 0.05 mi/10g HERISIYS Ui,
1073 #:42 0.7% Kef£ 0.1 mi/10 g # BIREAIRE Y-
L, XHIISHHIc=w A% L, LMl
K 5ml 2By L, AR /NP LTl
BRI A RN U fc, THRIE MURE P34 4TS fR Ik
T, &ftd 10ml & L1z, < h % 3000
r.p.m. CLOH- MG LT Rilf2{), £~
A FFEEST (200-20 %, AIL) i Xk b P
620 pm 13513 B LR OWMNKE ¥ MEL, H5H
2 LHER LB X D EL L7,

Heathyam : AR Student D f-test
F LUV 2test I2k DT T,

III 32 8% AX $t

1 RMERICHT SER
1) fERME

Argipidine 1 ~3mg/kg iv. CiX it BT
LB ohish o7, 10mg/kg iv. T4 £
L8 1 BN RT 5 BEOCH T I EEET
BoETHEDRBIZT Tl 57z, 30mg/
kg iv. RO Hlic v T b BEiEs X ORH o
REETHELEIOFHICHE LRI DX TH
D, THUSMER R LIED Shish o7,

2) BT 5 ER

Argipidine (%, 103 X U30mg/kg i.v.CiZ,
<y AD HIEGUBY R il 5 2 fed o 129,
100 mg/kg i.v. CEERMRP 2R L (Fig.
1)0
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30

0
)]

© Control

o Argipidine 10mg/kg i.v.
a Argipidine 30mg/kg iv.
4 Argipidine 100mg/kg i.v.

[
<o

Cumulative SMA counts (X100)

—
4]

3.

y

1 2 3 4 5
Time after administration (hr)

Fig. 1 Effect of argipidine on spontaneous motor
activity (SMA) in mice

Table 1 Effect of argipidine on rotating-rod performance in mice

Dose Mean revolving time (sec)
Drug (mg/kg
iv.) 0 0.5 1 2 4 (hr)
Control 180412 180+11 156+13 165+ 16 197 21
(8/8)? 8/8) 8/8) (8/8) (8/8)
Argipidine 10 182+13 200127 191 £27 200+ 35 222432
8/8) (8/8) 8/8) 8/8) 8/8)
30 181+10 128 +16* 157 £17 153+ 14 144+ 28
(8/8) 8/8) 8/8) (8/8) 8/8)
100 199421 106.+19* 125138 142145 138:£38
(8/8) /8 6/8) /8 (6/8)
9 Number of mice which could stay on the rotating-rod more than 60sec/number of mice used
* 5<0.05 vs. control Values are means+S.E.
3) BERR 4) BFREInEIE A
Argipidine |3 10 mg/kg i.v. TH B4 & 5 Argipdine {3 10 mg/kg iv. CHGY Lx i
-+, 303 X U100 mg/kg i.v. T4 $EH605012 D72 30 36 X UF 100 me/kg iv. CiE e bH:
1/8 Pl i@ fE e RT0RChH o i, 307 R EE /e A DGR M & & Ao
(Table 1),
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Table 2 Effcct of argipidine on hexobarbital-Na induced sleeping time in mice

Drug (mgt/)lggsci.v.) Loss time (()fn ;"ilg)hling reflex SIchj:ﬁl )limc
Control 2.5+0.2 42.312.1
Argipidine 10 2.61£0.3 34.612.4*

30 2.310.2 39.5+1. 4
100 3.410.6 39.8+5.3

Values are means £S.E. (#=8)

* p<0.05 vs. control

Table 3 Effect of argipidine on pentylenetetrazole-induced convulsion in mice

Dose os . . "
oy Minimal Clonic Tonic T'onic
Drug (mg/i"é’_) seizure convulsion flexor extensor ! Death
Control 0.89+0.04 7.49+2,68 6.33+2.16 7.6542.68 7.9642.67
(8/8)> (&8/8) (8/8) (8/8) 8/8
Argipdine 10 0.75+0,05 5.31+1.69 5.36+1.69 5.39+2.68 X 8.45£2.16
(8/8) 8/8) (8/8) (8/8) 1 &/8)
30 0.68+0.02 13.43+2.16 13.98 +2. 21* 14.26£2, 49 t 17.06 + 2. 92*
8/8 (/8 8/8) 7/8) g (7/8)
100 0.69+0.04 3.80+1.27 3.8441.27 4.261+1. 40 ; 8.67+3.24
(8/8) (8/8) 8/8) 7/8) | /8

2> Number of mice showing positive response/number of mice used

* 5 <0.05 vs. control

Values are means+S.E. (n =8)

Table 4 LEffect of argipidine on maximal clectroshock scizure in mice

Drug (lngl/)l?;ci.v.) g:::f ::I;g:fgor ggefxclsion Death
Control 8/8» 8/8 8/8 0/8
Argipidine 10 8/8 8/8 6/8 2/8

30 8/8 8/8 6/8 2/8
100 8/8 8/8 7/8 1/8

5) REMRIES(F M

2> Number of mice showing positive response/number of mice used

Argipidine 10 mg/kg i.v. CEE/ BRIRMHHN
SRS bR, 303 X U100 mg/kg iv.
TIRRPBIBD bhieh o7z (Table 2),

6) v FITki)HENKRTRIER

Argipidine {3 3 ~30mg/kg iv. CIEKER
IHLTIREA R RIZEI D -1

7) bUEEEER
a) PTZ ERexr+2(EH

Argipidine 1% 10~100mg/ kg iv. “CRIAH
R LTHER R E e o7 Tnds, RBIREHH
2R LT, 30mg/kg iov. CRREL ) iR St
B X OIS ED E oM ERICERs
7= (Table 3),

b) Strychnine Rz -T5{EH]

Argipidine X 30 3 X U 100mg/kg iv. T
strychnine |2 L A I RE RIE & oo,
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Control 10sec
FC !
ocC orema o~

SdR ittt D tedy gt it gl e S S b
HPC (A dr it i By

ANG  =otnrramiwiaveraisaptisimasdrany fraiaged Nanali |
100 2V

Argipidine 1mg/kg i.v.
10 min

L NS ) 28t AN 2o T d o N b e et
L DR VR R e IR SRR

oty e R i LA R T VO VO

Argipidine 3mg/kg i.v.
10 min

I DO Lt L I P Rl S Py S B LR P T N ALl ¥ WA ALY
R SR LR R ERR VA S R T RO AR

2

TS B oy TS EVD it o I A e

Suppl.5 Dec. ‘86

Argipidine 10mg/kg i.v.
10 min

WA A Logpeyt gl o Se vl b s Y by
R ) H S

APV O (s B AT N A PR

30 min

PO W e T LT N R NS SRt % ey potgrn
YAt ARG ;’;.‘,“',l;?’??:; QLR E A BN P

AU LA AT PR oy SRR ol iy e e

Fig. 2 Effect of argipidine on spontancous EEG in succinylcholine immobilized

cats. FC; frontal cortex, OC; occipital cortex, HPC; hippocampus,

AMG; amygdala

©) g KRR 5(EH

Argipidine I 10~100 mg/kg i.v. -CH#ifi{g
I LS, 20027 2 — 212X
LT LT L% 5 77z (Tabled),

8) fikfE writhing =232 {FR

Argipidine {Z 10~100mg/kg iv. T2 LA
EHER RIS Ieh o1,

9) EREEFECHTHEM

Argipidine 1~3 mg/kg iv. CiIEAY I
IR E high o, 10mg/kg v, 12 354 T
b, #5307 Ll md 3 5 W Atk {b-c 2
- VYH /AR BL SN DRT, ffkL LT
Wi b o Cikinh o 7o (Fig. 2), Argipidine
150 p1g/kg/min infusion ij-Ci 1/3 (UGl
Ml Wb ias T Eier » 1o (Fig. 3), s,
infusion B$@ argipidine M-piRNCHERE % Fig.
4 IRLEY, Zok ZoMYREEIRS » v

< RSB O M EE (0.02~0.2 pM) D
50i%ETCTH - 12

10) Rad i@ Rz s-5 5 (F A

Argipidine {1 3= X O3 mg/kg i.v. CIIEE
WS H LTI EAEEEYY 2 e »
7co 10mg/kg iv. TL 1/3 Blicds\ THY{%
5 72 & K b T WG I8 T HU % 2
e EF, ThisgHkici my L (Fig.
5
2 BRERBRCHTSER

1) KRR ME, OWg, DU, PR,
RIR YRR A 3 i e 3653 % S

Argipidine 0.3~30mg/kg i.v. O UYL A 4
Fig. 6 iz, o & o LT3 Wiy
Fig. 712, 5@ oW TE & » 7% Fig. 8
IR,

Argipidine 3mg/kg iv. LITTINEEA L
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Control 10sec

FC

4hr

oc

HPC fhseiibspaonamiyinieiuse.

AMG Firidabsiudsmlvlisptindlodmbalinivnriai
100V

Argipidine 0.15mg/kg/min, infusion
30min

ol \{f*h}mf)',{;p;fﬁqu el

LR R e D e e D S e RS

After cessation of infusion
30min

-

R TR R

DRSS A il

w@ g ey e ity

slenserili SR i ety

Fig. 3 LEffcct on spontancous EEG by continuous infusion of argipidine

in succinylcholine immabilized cats

i v, bt —RikoBLkiRL
Ficd Einn ote, 10mg/kg v, Tl SBP I
LT, PRRINE € 20 mmHg,  JRENIE
T# 10mmHg FERL 2283, W3 $ 1057 BN
ZEBI L2, HR (30 (g 10bpm, f#§é
2~37) ULic, MRMRITBY L Ciastgi g il
L, TGS IET L. FAF 3R H59 60% #n
Lizhh, 3B ES LA, ECG iidizl
A EBEIRB ORI 5T 30mg/kgiv. T
%, SBP X, AREUIEECH 45 mmHg, I
FECH 30 mmHg FRRL 7245, IRERIIELL 5 47
DAMIZEIL L, SR IEEL 210~ 205 F7EE L 7,
HR {3 1/5 G2 4 L, /5 Gl s, o
P L i oRgE L, Hid (ETF L
t2o FAF 351589 70% Bt L e’ 5 4 BANIC
mf Ltz ECG ICiEHAREIZBD Sl
Mot T T L,

2) WA TR 5 (F A

Argipidine 0. 3~30 mg/kg IR G-EO YL
Exfl% Fig. 9 i, 3@kcowT E Lokl
% Fig. 10 =757,

Argipidine 3 mg/kg i.v. LUTF Gk B R
igwdy, EH BBk bh i Btk

501
z |
E Argipidi
o rgipidine
": 150 ug/kg/min
g
=
=8
oL L
0 1 2 3 4

Time (hr)
Fig, 4 Time course change in plasma level
of argipidine by continuous infusion

LT Eled o,

10 mg/kg i.v. i% LVP, dp/dt 3k & HR
BRI L, SBP L @IRTFREL A, &
RSO IR SE107 LIPSz iiE i Uiz,
COILIZ L A EBIL LIS » 7o 30mg/kg iv.
Cix LVP 351 0t dp/dt max {25928 %4 L
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Control
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ocC : ,
HPC pjovay:

H h

ALV b gt
AMG  tmssddcsmnsbinnsinirbistniono e svestis |
— 100 .V

MRF stimulation: 0.1 msec, 100Hz, 1.5V

Argipidine 1mg/kg i.v.
Smin

b bl , .
AP AR A
GAn Vot vyt rinao s Ja B

Argipidine 3mg/kg i.v.
Smin

chbehiidER TR AR e
LY BB LT e aﬁ»ﬂ__...i. o

'86

Argipidine 10mg/kg i.v.
5min

y .b._ﬂr-_,v TIPS Ty
R &) i

Fig. 5 Effect of argipidine on EEG arousal response to electrical stimulation of midbrain

reticular formation (MRF) in succinylcholine immobilized cats

SBP
N
=]

HR
(beats/min) (mmHg)
8B 8 8

S
(=3
(=]

RFR
{ (ml/sec)

-
[ —1
(=2~

s o

FAF
(mi/min)
[—]

>ﬂ.n€m.==a ] .
Img/kg i.v. 10mg kg i.v.

_J
3mg/kg i.v.

P ——

30mg/kg i.v.

Fig. 6 Effect of argipidine on systemic blood pressure (SBP), heart rate (HR), respiratory
flow rate (RFR) and femoral artery flow (FAF) in the anesthetized dog
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Argipidine Argipidine
10mg kg iv. 30mg/kg i.v.

Before | ‘ l l Before l I I |! ' I I ' ' |

injection RN Wv\,,.\,.\, Injection - NN
RN I VL

Tmin ~vvvvJvLL‘L\J‘L 1 min ‘ I\J' \-‘\J'L‘

- DL LLLLLLLUVU\

e DU e L

Fig. 7 Effect of argipidine on ECG change in the anesthetized dog

i =
— £ 10
= E C
E &
E 5
N £
(=9
a & 0
— 0 < _2
£ 3 o Systolic 5 . )
& ~40 ® Diastolic 03 1 3 10 30
2 Dose (mg/kg i.v.)
o —50
. 100
0.3 1 3 10 30 3 D
Dose (mg/kg i.v.) r:
=
= 50
=z 0 g =
£ E ©
o 10 =
] 0 5
[
5= 5 0
03 13 10 30

. 0.3 1 3 10 30

Dose (mg/kg i.v.) Dose (mg/kg i.v.)

Fig. 8 Dosc response curves of argipidine for changes in SBP (A), HR (B), respiratory
rate (RR) (C) and FAF (D) in the anesthetized dog Vertical bars indicate
the mean £S.E. (n=5)

720 SBP [124~29 mmHg FpEL, HR 3815 3) ere, MEHLOLOHCRT S G

bpm A L1z, RAP 12 LS L& TRELA EOTHREE W TR N L7, Argipidine
AN D 5 12, THHOELIXI0~305 CRBLL 12 1077~10"3g/m! CEEHE I H b AR
7295, 1 BCIR 1 BB R EERE L7, R A A st (Fig. 11), 10°3g/m! ¢
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8i
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=3

¥

2R o
:g 120{ Tt T T

?E % 100 . . o
2 Argipidine  1mg/kg iv. 3mg/kg iv.

0.3mg/kg i.v.
Fig. 9

[ )
10mg/kg iv.

[ ]
30mg/kg i.v.

Effect of argipidine of left ventricular pressure (LVP), dp/dt, cardiac output (CO), right

atrial pressure (RAP), systemic blood pressure (SBP) and heart rate (HR) in the open-chest

dog

03 1 3 10 30
Ore
-10F o -\‘\i
ol T\
ol '
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03 1 3 10 30

Lgob L
o o o o o
/

"
s
@

(9}

|
S

0.3 1 3 10 30
Dose (mg/kg iv.)

Changein RAP (mmH,0) Change indp.'dt max ( % ) Change in LV'P max (% .

Change in SBP {mmlg)

Change in HR (beats/min)

107
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_lo.

-20}
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10y

.__]0..

-20
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O P
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e Diastolic
%
|
L
0.3 1 3 10 30
Dose (mg/kg iv.)
E
0.3 1 3 10 30
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Fig. 10 Dose response curves of argipidine for change in LVP max (A), dp/dt max (B),
Vertical bars indicate the mean £S.E. (n=3)

RAP (C), SBP (D) and HR (E)
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Fig. 11

Dosc response curves of argipidine

for changes in

developed tension of the isolated left atrium

Vertical bars indicate the mean+S.E. (n=6)

500mg I

A A

Argipidine .
10

10’7 3)(1077

A

3x10 ° 107° 3x10°°107* 3%x10

2 min

10 g/ ml

Fig. 12 Effect of argipidine on the contraction of the isolated and clectrically driven left atrium

of the guinca pig

AT I D O MM RS b D fihih -
7= (Fig. 12),

4) 4 AEMIALFMEAOILH ), M
X ot =R A O OB AT W
Argipidine {3UREHE R LT 100pg ia. LLIF
ORKTCIREEEY, 300ug~1mg THP s
72, TithBABIER O M &2 10 ug~1 mg CHIE
MU, HR {2 100 ug LA -0 R
T LTz, argipidine 30 ug~1mg (ZH%4T
BB CIIEERF N BEd ORI T Eheh
- fo (Fig. 13),

5) 7o FORER L CEPBRRITCHTS
A

Argipidine (3 3~30mg/kg i.v. TR L
URPESTCH LTI E A LBy BIE X
hao 7‘:.0

3 HAERERHLITHEBRCHTIER

1) BEEERIS BT D A7 == 2 b s X O
BHRREAMGT & B MGG 5
Argipidine 10mg/kg iv. (X FM 7 =&}
X CHEBIRARC X 5 MEEIZH LTIz E
AEHER BRI R eh -1 (Fig. 14),

2) ®Ax., RO TS ER
ACh, Hist }s X ¢ BaCl, oK 53
% argipidine ORHY LA,
121077 ~107¢M GV TFho7 =AMz L3R
B LTS, BEALWYYRIE S e h »
1o

3) 7, HRHBRITTE ST S EH
Argipidine % 1077~10"'M T NE 2 X 58
g ORI LTy BJIE S e » 1,

argipidine
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2min
4
DT 3 R :
(8) 2| I -
I . n
75
BF " ;
(mi/min) 5.0 [ -
) Argipidine ) Ve i l.-ll.2
10 30 100 300 e 1mg shicle 100/
HR 120 I ! ;
(beats.'min)]0p [ Y 7 "ll T N\ —
Argipidine Vehicle pH 1.2
20 100 300g 1mg Vg 1004

Fig. 13 Effect of argipidine on the developed tension (DT) and blood flow (BF) in the iso-
lated papillary muscle preparation and on heart rate (HR) in the isolated SA node
preparation of the dog

1-Norepinephrine Acetylcholine Histamine
0.34g/kg  14g/kg Carotid artery 3 ug/'kg di-Isop l"“temﬂolI,ug/kg
v, Lv.  occlusion v, 0.3 ug/kg Lv.
45sec iv,
50
[ Control
25 After argipidine

10mg/kg i.v.

(=3

Change in mean SBP (mmHg)
5

|
o
S
L)

Fig. 14 Influence of argipidine on norepinephrine, bilateral carotid artery occlusion (45
sec), acetylcholine, di-isoproterenol and histamine-induced mean systemic blood
pressure  (SBP) changes in anesthetized dogs Each column indicate the
mean +S.E. (n=4)

4) 7 FMERY ST R JEx LT, JEHHUNC 35\« T argipidine {3
Argipidine {3 1076~10"*M ¢ 5-HT |z } 3% 1076~10"*M CEREE/LHME R LA HEL L
Fr BN HIEFEMZIE L (Fig. 15), D Tidteh -1 (Fig. 16),
5) 7 - MGHFEEERTNT AR 6) = v ABFHGRMEIZHT HEH
Argipidine 1. 1077~10-*M ¢ B InE T D 124 Argipidine {3 10~100 mg/kg i.v. Tig L A &
HhHEH LT, wFholiicksvwcdizs HELRIE R T,
AL RIESIgh o1z, FIIEE) OIS
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% of maximal contraction
o
(=]
[]

107 107° 107° 1077 10°¢ 107°
Concentration of 5-HT (M)

Fig. 15 Effcct of argipidine on the contraction of isolated rat fundus
strip to 5-HT Vertical bars indicate the mean £8.E. (n=4)

T Diestrus rat uterus
ension ——

© LLLLMLL&LLLLMLLMM

002N ]0 ™M 10 6\1 10" °*M 10 ‘M
HCI Argipidine

lOmm Estrus rat uterus

SELLLULILIT

002N 10 ™ 10 ‘M 10~ 10 ‘M
HCI Argipidine
10min Pregnant rat uterus

Tension

o

(g)
2 . . _ [
0.02N 100 100°M 107°M 107'M
HCl Argipidine

Fig. 16 Effect of argipidine on the spontancous movement of isolated rat
uterus in different sexual stages

7) vtk SR NT 5 E R &bt (Fig. 17),
Argipidine {31 ~ 3mg/kg i.v. CiXig LA & 8) BT WexTHEN
WBYRIESoh ots, 10mg/kg iv. LET Argipidine i3 3 ~30mg/kg iv. TFNTO

2, BEEHO—BEOoMELA R, [EREIE AT A= LT LA CEETRES e
R LTk, RO K & A IR o SARE O 30 =71,
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Fig. 17 Effect of argipidine of gastrointestinal motility in the anesthetized

rabbit

4 TOMROER

1) RFkEEm

Argipidine {3 1 OB CHEALRE
ehote 3BWHTIIHMERION T T
AR AHEE AR R Len, 155 BicF R
IT#% LI (Table 5),

2) #fraE-BEm A /T A

Argipidine {3 1 ~30mg/kg i.v. CTHIER L
U Thofiuc X 5 e LT b Wil
Rigxiedhotz,

3) v AR NEERETYTAER

Argipidine {3 10~300 mg/kg s.c. "CifitiF 8
HEIMEIE 2 b hich » to, argipidine 10 mg/kg
iv. T ARERC BEY Frltho el

100 mg/kg i.v. TFI25% DM %1 L 72 (Table
6 ),

IV % =

FMM i T 55 b = v £ Vi argipidine
AHMEE e 5 vl TS B e X
RTWBHMNE®, Sl ARo—ATHEBEE R %
EREOMMM LML I,

1 PERERCNTIER

Argipidine {3 5 » F —fERIZH L 10mg/
kg iv. LLECEEETH, TRM FREoZ
SO FPRETFTERLACTEY, =9 A0H
FMDhficdy 5V i2HTBHEE (BIERE,
i) = xLTh, ThEh 100 535\ 30
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Table 5 Effect of argipidine on corneal reflex in Guinea pigs
Drug Con c(c ;:;a(i o0 Before , Timtf aftcr-administrationtgljr‘niin)
5 | 10 15 | 20 | 30 | 60
Control - o590 |05 ’ 0/5 Y 77E'v 0/5 1* 0/5
Argipidine 1.0 o/5 . 05 | 0/5 . 05 . 05 . 0/5 i 0/5
3.0 o5 1/ 1/5 i o5 | 05 o | o

i

2 Number of Guinea pigs lost corneal reflex/number of Guinea pigs used

Table § Effect of argipidine on increased vascular permcability induced by acetic acid in mice

Drug  Dose(mg/kg) ‘ Route PSB (pg/body) l Inhibition (%) n®)
Control |m' | 3ax30 | | 8
Argipidine 10 s.c. 31.8+4.0 9.4 ' 10
100 s.C. 35.7+£5.1 —-1.7 9
300 s.c. 34.542.1 1.8 9
Control N } “uw[" 38.3+£2.5 8
Argipidine 10 | iv. 36.745.7 4.3 ' 8
100 iv. 28.7+4.1 25.1 8

Values are mean+S.E.

mg/kg iv. OFIHRGC SV CREERIMEE R
TH2DORTH -1 F a2 ARMED DV LB
HERZ ¥ LT%, argipidine {3 10mg/kg
v, CRERLGELE DD IEMEEEER L
o EF, argipidine (3l —BRTHE
DB VTR vy LisBRicisy»To
LRz e fiTs 00, 20
BEI o BELLOTHALH EE DRI,
fods, BT RTA BRI OWTIE, Hite v
E ERARBUB O 505 L i BT 5 150
pg/kg/min infusion O E S HEH LA, B
eEEREB I hieh o 2o, PREEIC LT
i, ERDSHC A UKEE, EAAR, B wri-
thing 252 % Bt L 72 4%, 30mg/kg
iv. OEFEHRT PIZ iR BIFH O ER YR
TRECTH-1, Lo kX hhiRfERC
% U argipidine n\iI¥ s B 52 5 2 Lidie
WwWeEx bhis,

2> Number of animals used

2 BREBERERCHTIEM

Argipidine DR FR RN T2 L ELK
M BIER AR X OB R TRt L& Z
5, 0.3~3mg/kg i.v. TIXHM-17 4 —2iC
ML, ZFEAY EBENLL T —filko &
LR LT &l » e KF) 10 mg/kgiv.
TR E R0FR KT vC, SBP oOTRE,
HR, RR, FAF o, KEHEIRKIZIHWT
SBP, HR, LVP max, dp/dt max o {£ F,
RAP osfinpirhEfhibhtey, wihid
RGBT TH -T2, 30mg/kg iv. THRT
B, Thboo-3 2— 453, RAP %%,
Wisie Bk R LI, s, WeF riEicd
st s B RS RD b hich, 1 2
DIREERA Tl A L T OB R L T
30T, KEMEA TR ShoODREORAT
OE~OHEFEMNTH Y, BWHEARTFRRTHR
Hh DB oML, argipidine {2 X 5 fafT

—69(931)—



KM L 4 Vol.14 Suppl.5 Dec. ’86

TRz AT 5 OB X 5 B E R &
zbhd, —Ji, LT LT, K
A:BHI A T3 argipidine 10 mg/kg iv. LI ET
dp/dt max AL, F[HOUHEN ERTBC
&, ®AE, POELOHEAR LU 2 BT
BAEEA T LA RN, WHEHOMIsALR
722 &S, BT OATIC R LA
b b Lbnb, ¥ ABHEATHE
B e M MmiE A (Had Biviant, FAF
35 FM LR, argipidine (2§50 MATIAHE
tefrHT5 LB L5, FOMLPFERIEC L

LT % 8 L ot argipidine (XA B 360 C
bzt A EWERRIES ot Do
b, @fkE LT argipidine OB AR FIC
HTBPEIYRRS L0 LR R
3 HAMHE RKUTRF HESHCHTIER

BHCEAT s L CIEBR L AV THH7 = =
A b EDOHILEAL BN LA, argipidine (%
107M LA ECEm/cdl 5-HT fERamLichh
4k, ACh, Hist, BaCl,, NE, Iso o> Hic 4%
ThHz e otc, ¥CHBIRMAZE S LT L
MhRa T, WbFEo AT LT 5
I 31 5 IR B A R IS B8 n U 7 LA
BEAEERER&Mm a1 &b, argipi-
dine (XA MMEE, TFHRTIC BELLBEULS X
Tedbos HExbht, HEBRRIZHLTE
argipidine (% 10 mg/kg i.v. CT—@E0 YIBYT
HEBEA R Lcic 3 &8, BEHSE. W
GWCH LT LW ERREh - Enb,
BERFTH LT Lz L A EEEYRIE RV
30 LHEN X R,

LAk, argipidine mufgk - {FRIZB %, HtA
&%, WCERTe s i bBRcdT 5
Bz oOWTER LI, argipidine O3+ 2 v &
vRE LTO it 1 mg/kg iv. HBUT
0.2~2 pg/kg/min infusion & HEJW X h Ty 3
DT, BUERRCARCERT 5 Kl mly
HARBT A ERIIR L A Y b LB
bha,

X 3
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Argipidine (MD-805) @
Ty MLV T RICHITIRUFEFAER

et LI <1 I X [ [Rnlipe AN RN S < R

Acute Toxicity of Argipidine (MD-803)
in Rats and Mice

Kazuo Toshida, Mayumi Scki and Yumiko Kojima*:**

* AMitsubishi-Kasei Institute of Toxicological and Environmental Sciences
** Present address: Toxicology Laboratory, Life Science Research Sector,
Research Center, Mitsubishi Chemical Industiries Lid.

ABSTRACT

This paper reports the acute toxicity of argipidine, a new thrombin inhibitor,
in Wistar rats and ddY mice by the p.o., iv., i.p. and s.c. route flollowed by 2-
week observation period. No animal died at the maximum applicable dose of 15000
mg/kg at the p.o. administration and 81 mg/kg at the i.v. injection in rats and
mice. ‘The LDg’s (ing/kg) in the other routes were as follows. (1) Wistar rats:
i.p., 320 (M), 409 (F); s.c., 700 (M), 620 (F): (2) ddY micec: i.p., 475 (M),
640 (F); s.c., 3750 (M), 3900 (F).

In the p.o. administration, anemia was observed in rats and mice as toxic
symptoms and the autopsy revealed hemorrhage in the thymus and lungs in rats.
In the i.v. administration, no abnormality was observed in general appearance in
rats and mice, while the autopsy at final sacrifice revealed hemorrhage in the
thymus and lungs in rats.

In the i.p. and s.c. administration in rats and mice, anemia and a decrease of
spontancous movement were observed in general, a balling and disorder of breathing

in some cases. The autopsy of dead animals revealed hemorrhage at injection site

* AU BIOKLR SRR
» SR TRERSERAFERNOIRDM LattBk
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in most animals for both routes. In addition, the site of hemorrhaging was found to

be as follows: in the subcutis for the i.p. injection in rats and mice, around the

sternum and in the thymus for the i.p. injection in rats and in the stomach and the

thymus for the s.c. injection in rats. The autopsy at final sacrifice revealed adhesion

among the abdominal organs for the i.p. injection in rats and mice and an enlarge-

ment of the spleen for the s.c. injection in mice.

KEY WORDS

Argipidine, Thrombin inhibitor,

Acute toxicity, Rat, Mouse

] B

Argipidine {341 b = v € v iR 5 i
B L LTHRVED SR TWSEHTH D,
S, FHELIXZT o, PRIV Y RCkITE0
Venith R 2 i Lico THl{ 5,

1 RBHHGSIURBAE

1 #HBRHA

Argipidine {3 Fig. 1 753240, 2
FH526. 66D LD LA K TH D, KicHiw
THTZ <L, FHBICHT R,
2 HRUWHELUATRE

i o Ik e D4 B X A il LAY X ) Sle: Wistar
Fo SPF 5, b+, Sle: ddY Fo SPF = &
 4EBTIMAL, 1IN REE, Bliko#
SRS B4 A BB IB V- 12, Th 1020, O~
24.5°C, HINHBEE 37.5~76.4% OB F CM
fille 7 v MiRAGHETIRN (% 7 Bk
BO A7 v VARNMHE Yy — 2 (250Wx 360D
*x200H mm, %9 i) NT, v R

coon
NH\
/C—NH (CH2):CHCO—N CH,
NH: NHSO: H
N -H:0
CHs

Fig. 1 Chemical structure of argipidine

74 By — 2 (220 Wx320 Dx 130H mm, }
F ISR KB (T, PR, Ty v
H AR FR R PR 2D\ L,
1y — oMUY DINEREILT » P T5E, <
YATIOIE L, EEEN CRF-1 (Y =v
ZARRLE) SLOKEKEARICERXE
oo BHBFDOMEINITT » P OHET 94~146g,
#C 81~109g, ~v ADHET 22.7~35.0g,
T 20.7~29.0g TH -1,

3 #BEFHE

ffo, Qiks, KTH5 I EBREY 0.5%
(wW/v) o7 v FAKEFBRCRE LTS REL
tco MERAIEEHIZIE, 0.86% NaCl KIEHIZ
R ARG L, BEAKIBEL CEHOR
W, BRI E L,

b oda, BYTELCRERO ERE
% 30% (w/v), B5WME v EREEE % 50
mi/kg L# % 15g/kg ¥ CHY. L1z, 7nds, £
LRI IThIch - T

RN G0k, ERARE ST 5
M EETORRARAER O IR BB EH 2.7mg/
ml, Fr50ffigds LR % 30mi/kg L Ex
81 mg/kg ¥ T4 L1,

BRSO B4, &5 EY 10mli/kg
E—EicL, BHROBEXELHZ LITLD
R @m L,

ETFREOHE, 60 UDEELF » b
HED Fiihz s T, - 1430 mg/kg T
5/10(7, 7680 mg/kg G5/10f & 100% FET-&F
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Table 1 LDy, values (mg/kg) of argipidine in rats and mice

LDy, (95% confidence limits) mg/kg
Species Strain Sex
p-o. iv. i.p. I s.C,

Rat Wistar M >15000 >81 320 (282~363) ] 700 ( 281~-1745)

| F >15000 >81 409 (370~-452) 620 ( 383~1005)

Mouse ddyY M >15000 >81 475 (402~-561) 3750 (2190~6420)

F >15000 >81 640 (568~721) 3900 (3000~-5080)

M :Male F: Female

LERCREDEMEWZ ENTFHERD L 1) LD, fii

Mh, g DEEBEO SR M L hiX
febigv, UL, XEMHIKITHEER D,
HEVSEEOERBHU XK TRIROE T2 %
RLBIYHD 2 L2 bR GO LFUREE X
EBlLi, Tibb, Fy TR S HORE
10% (w/v), =9 ADYE T 2% (w/v)
iz B30I ORI TSP L, Thil
TOBEZOWTIRIGIERXE X —E i 10 ml/
kg 2B 5 Uiz, B E RO BALF 70 mi/
kg & L'It:o

4 B, BFMAE

—frhiER S E A 4 NS T, LT
BUT6MHEE cRELL, To8I%, 1A
1@ R4 BRziote o TRIZE LT, #45-H,
BLEH1, 3, 7, 10k X VR ATIELTT
s71ce
BRSOV TIT» 1o HERWIHIFE T I
(5814 B) ¥ CEFLEDMpICOWTIRR
VEARAALER—-LFPITL (P8R VF
Wi Ey b= va—-T7) KR ClEAHRY
Ul Ukiiln, BB B LI,

BRI TR COAROIELTE M b Litch-
field-Wilcoxon iz X b LDg filiz M L7,

II 52 B8 At &

o b BIT Y RAOELMER T LD LDy
{ilie Table 1 =R L7z,
1 54 b

£ ESEROIFETRIA Y L UIEL-H % Table
2R LT,

FEnds X UIRNS- ci e hEhir S mE
T 5 15000 mg/kg 35 X U° 81 mg/kg CFETH
12754, LDg filiixsRedbBhisisf, B0
¥ > LDsgo fitiv M s P3S4 CiR BEC 320 mg/kg,
HEC 409 mg/kg, BT HLCLLHET 700 mg/kg,
HEC 620mg/kg CH - T,

2) —fEBis X UFELRR

By il BB RmsRd bl
M, BIRABS IR, WwTFhoER
THREMLeh - 7o BIEAS X CETRYS
TR EBATRO €7, [EIRTE A
BREEORNA A B, FHCHBBRARS CiY
H# 285X b 2 B, ET#HSCREH 4850
X bh5HETCEDLh, WEARS RSy
BARXYEENRED RN, ETHRETR
Fh5%4 B X D EEEAYAORS 0D,
{BER UMM BIRMINE TR ¥ CRET5 0
Yot TORMCETEYE TR, 56
DEMIC, FHiE OCLARLICEEB RO R
o

3) A1

s X OMIRAER S Cix g 58 1 @i fim
MEHRBEBH BN, BRGNS 2 6h
7o BBRE XK TRS cREFHE3IAETC
I Lie A, DARIEFRCI Ui,

4) #

By, Kol s liofREsndygie
LHENIDARATH - T, MHIRAEES CItiom:
FOENRPE TR BRI, MBRES TR, 7
THCREBS N D 257 il & % i3 < il
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Table 2 Mortality in Wistar rats
No. of cumulative deaths
Route | Sex Dosc N(.)' of Hours Days Mortality
animals rate
(mg/kg) o3l1|2|a]le]|1l2]3]s i 56 [~14 %
po. M 15000 10 0 P 0 0
F 15000 9 0 0 0
iy, M 81 10 0 i 0 0
F 81 10 0 5 0 0
i.p. A 726 10 0 1|10 | 10/ 100
605 10 0 7 [ 7 70
504 10 0 | 3| 5 5 50
420 10 0 1 31 4 4 40
350 10 0 1 2 2 20
292 10 0 2 2 20
203 10 0 2| 3 3 30
141 10 0 1 1 10
98 10 0 1 1 10
68 10 0 E 0 0
F 726 10 0 110 10 100
605 10 0 10 10 100
504 10 0 1| 2 9 9 50
420 10 0 1 4 40
350 10 0 1 2 20
292 10 0 1 1 10
203 10 0 0 0
141 10 0 0 0
s.c. M 7000 10 0 2| 7 70 70
© 5000 10 0 1,7 8 ‘ 8. 80
2000 10 0 2| 7 { L7 70
100 10 0 4 = 4 40
200 10 0 1{ 2] 3 3 30
50 10 ] 0 0
F 5000 10 0 8 9 10 10{ 100
2000 10 0 1{ 5| 6 6 60
400 10 0 2 2 20
200 10 0 1 2 2 20
50 10 0 0 0

M : Male F : Female
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Table 3 Mortality in ddY mice

No. of cumulative deaths i
Route Sex Dose \'o of Hours Days : Mortality
animals i rate
(mg/kg) o5 1]z]ale|1]|z]|3]4]5]6~10 B
po. M | 15000 10 0 L0l 0
F | 15000 10 0 0 i 0
iy, M 81 10 0 f ol o
F 81 10 0 . o; o0
i.p. M 1037 10 o} 1 5|10 Ll 100
: 864 10 0 1 9 L 9. 90
‘ 720 10 0 1 3 | 3, 30
500 10 0| 1 2 ! 2’ 20
347 10 0 1 1. 10
241 10 0 1 1] 10
‘ 167 10 0 0 0
L 1037 10 | of lsiwi | | toT100 100
! g4 | 10 o 2| 9 . o9 w0
f 720 10 0! 1 3 C |3 %
500 10 0 1 1] 10
347 10 0 1 2 2| 20
241 10 0 0 0
sc. M | 14860 10 0 5] 6 s} a0
8600 10 0 1| 7 L7, 70
5970 10 0 41 6 I 6. 60
4150 10 0 8 . 8 80
2880 10 0 2| 3 1 fa) 40
2000 10 0 4 4 40
960 10 0 1} 2 2| 20
470 10 0 1 1. 10
224 10 0 1 l 11 10
108 10 0 | 0 0
¥ | 14860 10 0 1] 3 15 51 350
‘ 8600 10 0 1 al s 6 60
| 5970 10 0 2l 5] 6 7 7| 70
§ 4150 10 0 1! s 50 50
! 2880 10 0 2| 3| 5 5| 50
2000 0 |0 1) 2 2, 20
960 10 0 2| 3 3, 30
470 10 0 L0 0

M : Male F : Femalc
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MNEEFRC, i FHlidn, BB i,
HofR DB fRELAA A B, BB T X
THFELFATE, BEN ETollimtis
T, oMk, O£ X CMEOHA
il DEFHRAD R, ¥ LR oM G
il ah, HBHNO QA EBEMNCRE
LTuvic, ETHRECRIECHRCREBETD
IS8 7 Ml & 2 iSO FldiA 6 R, iz
BRoRsRES, WHABMIED b, {4588
D ETCHERDHRO Qaho BiFN A B h
7oo MERMR T ¥ ChE LT, &y
Moo KIFie g, OUbAsL Uitk sh
1o

2 7R

#E SRR O IFETRIT I L O TELCH % Table
3IRL 1,

1) LDy fiff

ok L OCBIRWE Sz h Thid SRR
T#H5 15000 mg/kg 3s X U° 81 mg/kg CIETH
X7, LDy {fHidRDBhied -t Lo
#t o LDgy i3 BIEPIEL & CL3 BT 475 mg/ke,
HET 640mg/kg, KTHE.CIIHET 3750 mg/
kg, #ET 3900mg/kg TH D, HEHET A EIRE
I37e o 7o,

2) —AXRIBE X OFELIR
FBoRECikiic A, PRRZEE O Mt
bh, 1FOFAICHMANER SN, T
Blidic ot HETIZ—RIRBCRIIIED 5
oo 1o BERAES CIxMEREE o —R
BRI o e, BEARES iz, BT
BRoET, MBRTE, Rk FPREEOR
o BITRE, hAfNELh, FEEAILEs.
#1KED B 2 HR@d bhiz, Zh ok
RSB HREY Lo, BERL LR,
UL, ThifrS#HsAwiEE L, o
35, MDD 167 mg/kg Bfds X O HED 241 mg/kg
B —ERBe Rkt KTHREC
ARBEBROET, BRRTE fAm, 'PRE
JED I H b, FECHNIEYSH 4 IS
4B ECcEDLhL, HERIEFE4, 50
TREISE Loy, I Ch - o, Z

BB T X CRETEI DD -7

3) kil

REr gy ciy, HECHGH 3 B % cimimil
DR B htch, LB RInG 2 6 hic,
Bofebo i, RIS HERE TR RIS
eimE R UL, BIBHEYS- X, #5#%18
RO L7eas, DISRBEIcim Ui, K
TEL- GBI 2 U T3 Tty
HHED Bz,

4) B
FRuirscidtio 1 fic i s ol
B o Clev- MO BEHFBRIFIZA LR D4
T, HECIRRII S 5 10 RS i
CRTEED bileh - 1 BIBREED T
BITIL 720 mg/kg AT o> RO MEHE Thicss
WO IRELAIEAO Sl i & £his
oMY BEwbh, KTHHI RS h
o UL, 864 35 X TF 1037 mg/kg BRI ds\
TULEAH MO A BRis W FANEL, H-T
P HSMEBECH oz, /o 1037 mg/kg BEC
WL, R ofERD IS B b his\ Bk
baoivte, BT % c4FEL Rz
B TUR, oA S CCIFEO £ X
CRHBoARE oERI A bz, ETHED
FCH TR, B5MET oRmik - % hiz
o RMB AR B, BBEWIHE TR £ ¢4
LBl oVTik, Mo IfiA & BT o il
Bhbhi, ¥, #EBETCHERPERD
HESRRFL, K, U5ARXCEENRR
bhits,

Il 8E&ELVER

Argipidine % 5 » M LU~ Y AZER, B
R4, MIREPSEs X OB Ty L, ot
iz oWTRH L1z, ROkt iBRARSC
23 o b, =y AnFhicks ThEfcE
LTtk kit (B m ¢ 15000 mg/kg, R
“C 81 mg/kg) CREHUILh ot —HF, B
BEP3ds L OB TFTRECRIECHR AR, F0
LDy filit%, 7 » F ORI SO 320 mg/
kg, #fET 409 mg/kg, K TFiEOHEC 700 mg/
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kg, HET 620mg/kg, ~ o AORfENEEEOHE
¢ 475 mg/kg, HET 640 mg/kg, M TFIRS-0HE
T 3750 mg/kg, METC 3900 mg/kg T B - o,
BN, BETFHSWFhoBad >y bPLb~
% AT LDg flii NV Ml R R LIz, Fh, i
FERBE LT o b, v AL HITHEX DMET
LDgy flidsis i amLich, Bihal il
RO EEL LR D,

—ERIET, BIRNEEY-T .0, 7Y
AE AT o, RS TIXT 5 b,
= 9 AT S UM R B ED &
h, HBRTE, <Y ARCRITERD bR
Mooty Ty b ClERT E BB
e EA s X ORicBb b, BiENE X
CETHS¢3, fulil, HEUDROET, B
RTE, FREEOHmMMNRALN, FHETEHOH
B yEHfiro lims AR ehis, FO{hoHE
BRRL LT, = v A0 ispsiry ¢ T thm,
F o b ORIEEALS-CRF M, M RBO
fitgs X OBelpo il (FEREED), 7 » PO
TSRl XU i o il (Frke
) BZB LR, MUEPES-0—BREs X
AT O AT, #4544 ABX b EIIEIRY

Ibhtt, ETFRSCRPLBUMRAECH
Iit, S G-IBL D T A X UL E bR,
SEARICILOIE Lindo ko, o ik, HRpE o
WA LB EEL bht, Ei, KTHS
D v ADEERCER Hh oMo iRL, K
TR L 2o BB o fo b il i Fi e L e =
et A RIS GRlio i) CThHH S LHER
ahad, ERimdsH -7 » b TIRED
HiF, HERlo A iy, HlENEY cED
B it RS PO S oo BTV, A dio dEdh o RlIEE
MNEER, F iz i b i il s X
U G150 UHEE N EIRE T » UK £ 5
Lo Lk bhd,

PloX o, BRI XCETRY kT
DI, g X OEIET W B At
R HAEEL Ghi, colimitAiihox
HEERTHIP L = v & Vi Kl b
I DMEEEALBECIGELZ 2IcED )
DEBbb, ¥ =9 ARMBEARYONA
RO FECACiRiis At G2 R & Fich AR
B X UORROERER L TCHLE LIAL L£HA
bhiz ik, thilldh s WILHRE RO
AW LT3 b0 & ilbhs,
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Argipidine (MD-805) ®Z v MC&lTS
BIRAEEICE D 1 5 AREA SRR

o o411 I S QU P 3 s A NI S B

One-Month Subacute Intravenous Toxicity
of Argipidine (MD-805) in Rats

Kazuo Toshida*»**, Minoru Itoh*,** and Yuhko Ohtani*

* Mitsubishi-Kasei Institute of Toxicological and Environmental Sciences
** Present adress: Toxicology Laboratory, Life Science Research Sector,
Rescarch Center, Mitsubishi Chemical Industries Ltd.

ABSTRACT

Argipidine, a new thrombin inhibitor, was intravenousty administered to male
and female Wistar rats at dose levels of 3mg/kg, 9mg/kg and 27 mg/kg for one
month to test the subacute toxicity, and the following information was obtained.

No significant influence on the general appearance or food consumption due to
the administration of the test material was observed in any group.

Body weight gain decreased at 27 mg/kg for females in the early stage of treat-
ment peried, while the gain of that group became comparable to the control group
thereafter.

Examinations of urine, serum biochemistry, organ weights, gross-pathology and
histopathology showed no abnormal changes resulting from the administration of
the test material.

Hematological examinations revealed a slight increase of the hematocrit value at
27 mg/kg for females.

From these results, no effect level is estimated to be 9 mg/kg.

KEY WORDS
Argipidine, Thrombin inhibitor,

Subacute toxicity, Rat

* RS H=F R L RPN
» SEERTRERSEBATRAMNBREM ReEman
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#H g

Argipidine (X4 b 5 v VG BT B P
BEE LTHE LD R T SEYTH B,
4@, P Si argipidine D 5, F i BT
1 » ARIGIRAE iz X 2 A R BR2 1T
27D T, UFiiibhicistiz ittt s,

I RBHH&ELTRRBAE
1 #BHR

Argipidine {3, Fig. 1 =R+ H L, &
Fiit526. 66D MILDO LB KR TH D, KiThiD
T BRI 2T,

2 #HRERBMEIVEATRE

Wistar %7 ., FO20L (HE46, HfE46) # hRi¥ilt
RBHHEEBEAA L Y 48N TIBA L1,
6 HEOBI{EHkio, EHEOM DR LV
BV HORERRI L, ATRBIFLENE AT
OB ERT, A v —AvFRi D&M
ROBAE 1T - 12,

YA T T I3 & OB G % i U
HEATTRE (F+ 7 RSB CHTLL, A
FvUvAREHY -~ (250 Wx 360 Dx200H
mm, b& 9 EEERED PR s iR IAL,
HERSIA ML E LTS (RHIE22.0~23.0
°C, BHES51.6~68.2%) TREITMK (CRF-1:
* )= v ARRTE) X UKHKY Hilic
R X1,

3 #EAE

¥, HEHITXEAKCEBHL, HC
X DT (pH 2) CHRMERLE, ® 4
iz NaOH # %, pH % 7.0~7.5 i F# L
oo TDOH, BEIEARRS% NaCl CHiEL,
B iess 10mi/kg (ATRE 2D X 5 Aty
HEL, X6 pH # 7.0~7.5 iM% L1
(R EEIE @ 300 mOsm/l), $yhiiz, -
P2 VAT OME LT,

EFH5X1H 1M, BHFRL D 1 BAESOB DM
BETHEA Lz, Mok aHRBEIZIL0.96% NaCl i
B REERRARCIEA U, BIr-mE T
30[@], HET31@EE Lis,

COOH
NH\\\
/C—NH (CH:)sCHCO—N CH:
NH: NHSO: y
N .HZO
CHs

Fig. 1 Chemical structure of argipidine

4 RAREELSUBHER

AR D AT AT 13 B HMA T T8
R OMRIBIE 2.5~3.0mg/ml T B
b, MR 1kg Mcb 10ml Ry SEERO
BALE X, RigHEcy 27mg/kg @ FEL,
BUFAK 3 ety 9mg/kg, € A %3
mg/kg & Lic, MBRXELAMFCHERER 10
EDTF y bxRHGT,
5 BREXE

1) —AuiRHE

B0l ds X O BE G821 BT X CHE R B 1T
B, RRHCRERBZE L1,

2) ik

SN S I VRZESAORB IR E L
o

3) JlEfE
M2yt ke, ThEhRORAT
e e PR R IR AL 230 L7,

4) Rk
BehPhehEe 29 BRI X D SRR L,
pH. #i, ~ t vk, F7Foff, REH (5
TAT 4 9w 7 A, =4 ALAZ) RMELI,
5) MKFRYITE
BHESSOBRCDHER V2 — 0
> b Y Y ADRBANE ST X DIKELL, #Amn
FRX VM L, MIZ~2Y v bV s LT
BEAIEL, ~=F 29, i CERAFREO
), ~Ereevit (7 vit~2s e ¥
vik), HMMRE, HOERE (z-12— 2 v
va2—ZB R, a—-nrix—xvrtr=27R),
iR (May-Giemza e iREkEiAC X 5
B *E Ll i X b MCV, MCH 1
LU MCHC #%:kaie,
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Fig. 2 Body weight changes in rats treated intravenously
with argipidine for 1 month

Table 1 Qualitative urinalysis with test paper in rats trcated intravenously
with argipidine for 1 month

Sex ‘ Male Female
Compound l Control Argipidine Control Argipidine
Dose (mg/kg) ’ — 27 — 27
No. of animals ’ 10 10 10 1 10
pH 6.0 7 5 1 1
6.5 3 3 5 3
7.0 2 4 : 3
N : 1
i 8.0 2
Protein - !
+* 2 6 3
+ 6 ] 2 7
H# 4 2 2
Glucose - 10 10 10 10
+ 1 ,
Ketone body - 10 10 10 10
+
Occult blood - 10 10 10 10
+ |
Bilirubin - 10 10 10 10
+ : » !
Urobilinogen + 9 ’ 9 10 ! 7
+ 1 ! 1 1 3

— : Negative + : Trace + : Slight 4 : Moderate
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Table 2 IHematological findings in rats treated intravenously with argipidine for 1 month

Sex Male ! Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) - 3 o | — 3 | e | o
No. of animals 10 10 10 10 ; 10 10 1 10 @ 10
Hematocrit (%) 11.9 42. 4 41.8 41.9 39.9 1 39.3 40.5 | 41, pRh*
+1.2 | #0.9 | £1.5 | £1.3 | £0.8 | £L5 | £1.5 | £0.6
Hemoglobin (g/dl) 14.6 | 14.9] 14.6 ] 1471 142! 140| 141 14.5
+£0.3 } £0.3 | 0.7 | £0.6 | £0.3 | £0.5 | #0.7 : +0.4
|
Red blood cell count( x 104 /emm)} 702 710 701 691 662 654 663 = 681
+21 +22 +32 +23 %13 +24 429 +18
White blood cell count 50.5 56. 0 55.2 52.5 50.5 49,0 53.2 52.9
( x 10?/cmm) +6.1 | £12.5| £7.2 { £11.2 7.6 | +6.8 | +8.6 ! 19.2
MCV (g 59.8 59.8 59.8: 60.6: 60.2 60. 1 61.0 60.8
+1.1 #1414 | £1.5 | £1.0 ; +1.4 +1.2 +1.3 +1.2
MCH () 20.8 21.0 20.8 21,21 21.4 21.3 213 21.2
+0.4 0.5 | £0.5 +£0.7 | £0.3 +0.3 +0.3 +0.6
MCHC (% 34.8] 350 34.8] 350 355 355! 350 349
£0.9 | £0.5 | £1.0 | £0.9 | £0.7 | £0.4 | £1.0 | 1.0
Differential leucocyte count i
(number of cells per hundred) i
Lymphocyte 90.9 93. 4 91.1 91. 4 94.1 92.0 93.1 91.7
£2.7 | £2.8 | £3.9 | £3.0 | #2.6 | £3.4 | £2.5 | £3.9
Neutrophil segment 7.9 5.7 7.9 8.1 5.2 7.2 5.8 6.5
2.4 | £3.0 | £3.6 | £2.8 | £1.9 | +3.4 | £1.8 | £2.6
Neutrophil stab 1.0 0.5 0.7 0.4 0.3 0.0 0.1 0.1
+£0.8 | £0.5 | £0.7 | £0.8 | £0.7 | £0.0 | +£0.3 | 0.3
Eosinophil 0.2 0.4 0.3 0.1 0.4 0.2 0.6 0.7
+0.6 | £0.7 | £0.4 | £0.3 | £0.5 | £0.4 | £0.7 | +1.1
Basophil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
+£0.0 | £0.0 | £0.0 | £0.0 | £0.0 | +£0.0 | £0.0 ; 0.0
Monocyte 0.0 0.0 0.0 0.0 0.0 0.6 0.4 1.0%*
+0.0 £0.0 | £0.0 | £0.0 | +£0.0 +0.8 +0.7 0.9
Plasma ccll 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
+0.0 +£0.0 | 0.0 | £0.0 | £0.0 +0.0 +0.0 +0.0

Results are mean £8SD

Significantly different from control (Student’s or

Welch’s f-test): **p<0.01, ***5<0,001

6) EfLFhBRE

MEFEMBERCAV MBS %, s
#3051 3000 rpm, 1073380 T % 2K
L, GOT, GPT, LDH, Al.P, ey, 70
=—A, BAVAFB—, BTy L,
Vv, R, BEAT, A/G(ere—RTx
F - PRI, TS v (MG K
LURERATL DD 2ME L,

LAB—AT7ETF— PO IT LMY iz
Densitron 20M (i3 %, Fo{lo iz

2 V54— JCA-N6C6R (HARLF) #H
Vi,

7)

£ {52 0 W O WL BIRR % Uik L, otk
FEERHRMNRE YT - 7,

8) RIS

T, B4, TIRGR, BRIRNR,  BRR. AN
O, BF T OB, M, REILS D W IXSHIE RN
HL, Bifi2ilE L JESE o A1 100g 4
7o b DR RN 2 L,
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Table 3 Biochemical findings in rats treated intravenously with argipidine for 1 month

Sex Male Female
Compound Control * Argipidine Control Argipidine
Dose (mg/kg) = 3 9 | 27 ‘ — 3 | o 27
No. of naimals 10| 10 10 10 | 10 ] w0 | 10 10
GOT (1U/D) 134.4 9.9) 95.9] 940 70.2 711 756 718
| £100.5 +5.7 : £10.5 8.7 | +8.4 | +6.3 | 7.7 | £6.3
GPT (1U/) 46.7 24.3| 26.8| 25.7| 19.5| 159 18.4| 16.9
£50.4 . £3.9 | £6.1 | 3.8 | £4.5 | £3.1 | 6.2 | £2.4
LDH (1U/D) 1180 1079 . 1170 | 1076 | 435 544 | 582 447
| £545 , £112 | £192 | +280 : +168 = +£20 = 180 %154
Al-P (1U/D 494 466 484 471 | 401 . 379 408 . 397
} £38 | £28 | £45 | £30 | £30 | +£28 | +34 = %32
Urea nitrogen (mg/d!) 20.8 ¢ 20.7 22,1 20.7 1 22.7 20.7 22.0 21.9
+3.1 . £2.1 | £2.4 | £2.4 | +3.0  +2.3  £2.7 . 2.3
Glucose (mg/dl) 163 168 164 162 170 156% | 151% | 155%
“ +12 +16 +10 +14 +12 +16 | £19 +18
Total cholesterol (mg/dl) 46.2 49. 4 48.6 45.2 52.1, 51.71 550 53.9
. £4.3 3.3 ' +4.5 | +3.6 | +7.6 5.1 £6.0 ' £3.8
Calcium (mng/dl) 10.2] 10.2  10.2  10.0% 9.2 85 86 . 9.0
. £0.1 | £0.2 | £0.2 | 0.2 | #0.7 1.1 | £1L.0 | %0.8
{ .
Inorganic phosphorus (mg/d/) 7.6 7.6 8.3 8.5* 6.9 r 6.4 6.7 ' 7.2
+0.7 +1.0 : +£0.5 @ +0.4 | £0.8 +1.0 | £0.5 0.7
! ! 1
Uric acid (mg/d!) 1.5 1.6 1.5 | lL.4* 1.4 | 1.2 1.3 © 1.2
| £0.1 | £0.2 : £0.1 | £0.1 | £0.3 ‘ +0.2 | £0.3 = 0.2
Total protein (g/d!) | 5.6 @ 5.7 56 | 5.5 53 5.2 5.4 5.4
202 0 £0.2 - £0.2 ! £0.2 | £0.3 0.4 | +£0.4 0.3
Albumin (g/df) . 3.4 3.4 3.4 | 3.4 3.4 3.3 3.4 3.5
+£0.1 | £0.1 | £0.1 | £0.1 | +£0.2  +0.2 | 0.3  10.2
A/G 1.52 ’ 1.48| 1.49 | 1.61* 3.66 ‘ 3.32 338 3.68
£0.10 | £0.10 | £0.09 | +0.05 | £0.47 ' +0.16 | £0.13 £0.20

Results are mean +£SD

Significantly different from control (Student’s or Welcl’s f-test) : ¥p<0.05, **p<0.01

9) JNEHIEFM A

e, Ffk, FORER. BORR. Ah O, T
W, BT, BR.ORTUL PO, FE, AW K
B, o, Y. FTiaES. K. BT Y v
i, KRG CEED %10% v vE&iliLL <Y
VHECRERBEL, Witk T 7, v A O
%, 3~52DMYYrEEHRL, ~<rx¥)
vezto v LB,

10) WEEN B
hmna, MR, MEsEMBE, A
B TE, BEBIERIC OV T lRERITV, K
Btz s\ Tix Mann-Whitney DO UBREXH
Wi, 2L, tEREOSBAE, NERLEY
BCH R &SN B bhic il Student

Dt BEY, BEXENED LR EEI Welch
Dt EREVS,

I RBER

1 —feiRng
iR Rd B hieh 51,

2 4% @

i 27 mg/kg B THREMUNEREO KT
mNEN A SR, Pk, WBRELH—-VN
LTt (Fig. 2),

3 g

PYSEREGE, D& 2RO i it % 7R
L. #RHASSCLsEBRIESLRE,»
726
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Table 4 Absolute organ weight in raws treated intravenously with argipidine for 1 month

Sex Male ! Female
Compound Control j Argipidine | Control Argipidine
Dose (mg/kg) — ’ 3 9 | 27 1 — 3 ! 9 | 27
No. of animals 10| 10 0 0 10 10 10 10 10
Final body weight (g) 240.6 | 248.4 | 243.8 | 241.4 1555 | 154.8| 158.1 155.6
1.2 | £14.7 | £8.0 | £9.8 | +6.3 | £4.6 ' £55  +10.1
Brain (8) 1.87 | 1.88| 1,87 1.8 1.78' 1.78 1.78 1.79
| £0.03 | £0.03 | +£0.04 | +0.03 ' +0.04 +0.03 +0.03 +0.04
Pitvitary  (mg) 7.35' 7.65, 7.50, 7.41 9.8 10.36 9.84  9.98
; #0.73, +0.63 | £0.46 | +0.66 | +0.87 +1.54 +1.23 +1.83
Thyroids  (mg) ¢ 1167 0 11,07 | 12.05| 12.46| 9.10 8.8 819 8.54
| £0.95! +2.18 | £1.94 | £1.37  +1.21 ° £0.76 £0.96 +1.10
Thymus (mg) - 323 351 339 © 319 323 314 327 315
| £46  £49 . 423 . 131 £28 £20  +26 +26
Lungs (mg) 774 793 796 762 631 | 658 , 666 657
£26 | 40 | £26 ; £33 31 | £33 | 122 +31
Heart (mg) 713 720 737 699 519 538 © 525 523
;42 | £52 | £30 . £39  £30  +27 125 +31
Liver ® ' 906, 9.46| 9.24  9.01 559: 55 553 5.36
, £0.60 0 +0.77 | +0.60 | +0.73 | £0.40 | +0.290 | +0.31 +0.36
Kidneys ® P61 1.63] 1.61 1.55 1.14 1.15 1.121 1.13
© £0.10; £0.12 | £0.07 | £0.10 | +0.06 | £0.08 | +0.04 | +0.06
Adrenals (mg) 34.7° 34.0] 33.3 36.9 40.6  41.6 ! 40.1 41.2
| £2.8 | +1.8 . 2.6 . 2.1 +3.3 $3.2 +3.5 +3.7
Spleen (mg) 588 650% | 625 589 469 486 501 | 460
£64 | 48 | £38 | £47 | £49  £37 422 +26
Testes (@ 270 ] 273! 2.65] 273 — L -
{ +0.08 | £0.08 | +0.10 | +0.08
Ovaries (mg) I — - = 63.1, 62.5 | 58.3 63.3
| | | £5.0 | £9.0 | £11.7| 6.4

Results are mean+SD

Significantly different from control (Student’s or Welch’s t-test) : *p<<0.05

41 REX

MBREE 27 mg/kg BCENRD LR, »
el &b, 3LV 9mg/kg BEIZ OV Tl
B # 1T » 72 (Table 1),
5 mgsesisk

o 27 mg/kg BEC~~F 7V ,, b {lioMm
REDONIAMBREOLZHLT M TH -
720 ECFBECIRIMEBRIR OB LM RS
bhiehd, L EEJHc 2% ThB
EMHIEWRENDOETE s Liz(Table 2),
6 &ikymhink

HED 9 36 L 1% 27 mg/kg BRI Y v O 4T
eRImA BB b, Forniciy, BiEE

Mg F v a — A0 ERRVHMED 3, 9
B IO 27mg/kg BIC@B»dBbhiz, HED27mg/
kg ETHA YO 40 HERMILE A/G D 4
DM B HhicAt, NBEEOESD
R RBEO L I & 2 THEBADIT & DB
M2 5 A 2 fe A5 22 (Table 3),
7 8 8

At Bl N7, B, SRUGCEREOB{Ls MR
McBD oI DRTH Y ERYEE S BN
THE(IRED Shich -7 (Table 6),
8 BBER

B TOR AT 3\ T, 27 mg/kg BEDME
D X COF I ERE R Hh
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Table 5 Reclative organ weight in rats treated intravenously with argipidine for 1 month

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) —_ 3 g 27 — 3 9 27
No. of animals 10 10 10 10 10 10 10 10
Final body weight( 8) | 240.6 ] 248.4| 243.8| 241.4| 155.5| 154.8| 158.1| 155.6
+11.2 | £14.7 | £8.0 | £9.8 | +6.3 | £4.6 | £55 | £10.1
Brain (g %> 0.78| 0.76| 077 0.78 1.15 1.15 1.13 1.15
40,03 | +£0.03 | £0.02 | +£0.03 [ £0.04 [ £0.03; £0.03 | £0.06
Piuitary (mg %) 3,06 3.06| 309! 305| 635| 6.70| 6.22| 6.42
+0.18 | £0.18 | £0.18 | £0.23 | £0.53 | +£1.04 | £0.71 ; +1.18
Thyroids (mg %) 1.85 4.45 4.95 5.15 5. 86 5.68 5.19% 5.49
+0,34 | +£0.83 | £0.83 | £0.52 | £0.71 | £0.45 | :£0.64 | +0.72
Thymus (mg %) 134 141 139 132 208 203 207 203
17 +14 +7 +12 14 +11 +17 +16
Lungs (mg %) 322 | 320 | 327 | 316 | 419 425 | 421 423
+17 +9 * +7 +7 +20 +10 +21
Heart (mg %) 297 | 290 { 302 | 290 | 334 347+ | 332 337
+13 +12 +10 +7 +12 *12 +12 +22
Liver € %) 3.76 3.81 3.79 3.73 3.59 3.60 3.50 3.44*
+0.10 | £0.11 | £0.15 | £0.18 | £0.12{ £0.17 | £0.12 | £0.10
Kidneys @€ % 0.67 0.66| 0.66| 0.64%4 0.73| 0.74! 0.71% 0.73
+0.02 | £0.02 | +£0.01 | £0.02 | £0.02 | £0.03 | +0.02 | 10.02
Adrenals (mg %) 14.4 13.7 13.7 15.3 26.1 26.9 25.3 26.5
41,1 | 0.9 | 0.9 | L1 | £1.7 | £2.1 | £1.7 | +2.6
Spleen (mg % 244 262* 256 244 301 314 317 296
+21 +14 +13 +18 +23 +19 +14 17
Testes & % 1.13| 10| Lo08| 113| — — - —
£0.06 | £0.06 | £0.05 | :£0.04
Ovarics (ng %) - — — - 40.7 40.2! 37.1 40.8
+3.3 | £5.1 1 +7.6 | £4.2

Results are mean +£SD Significantly different from control (Student’s or Welch’s t-test) @ *p<0,05

Table § Gross pathological findings in rats treated intravenously with argipidine for 1 month

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) - 3 9 27 - 3 9 27
No. of animals 10 10 10 10 10 10 10 10
Organs and findings - = |- F+l = F|=- F+|= +|=- F+ = +
Lung Reddish change (local) 10 8 219 1110 10 10 10 10
Congestion 7 319 1|8 218 2|10 10 10 9 1
Thymus Congestion (local) 9 1|10 10 10 10 9 1| 8 2|10
Yellowish white change 10 10 10 10 10 10 8 210
(local)
Liver  Adhesion (o diaphragm 10 9 1]10 10 10 10 10 10
Yellowish white change 10 9 1|10 10 10 10 9 1]10
(local)
Nodule 10 10 10 10 9 1|10 10 10
Spleen Congestion 10 10 10 9 1}10 10 10 10
Ovary Follicular cyst 10 10 9 1110
— : Not observed + : Observed
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Table 7 Histopathological findings in rats treated intravenously with argipidine for 1 month
Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) — 3 9 27 - 3 9 27
No. of animals 10 10 10 10 10 10 10 10
Organs and findings Degree | =it | — 4t | — 41l | =+l | — b | — 2 b |~ bl | —
Heart Cell infiltration 10 9 1 10 10 10 10 10 10
Lung Thickening of alveolar wall 1 9 127 145 2 8 1 9 10 514 343
with interstitial cell reaction
Congestion 9 1 10 9 1 9 1 91 91 10 10
Forcign body granuloma (hair) | 10 10 10 g8 2 8 2 10 10 8 2
Liver Cell infiltration 10 10 433 8 2 82 10 10 9 1
Fibrosis with neccrosis 10 9 1 10 10 10 10 10 10
Granulation 10 10 10 10 9 1 10 9 1 9 1
Kidney Hyaline droplet in cpithelium 622 4 33 3 61 6 4 10 10 10 10
of proximal tubules
Basophilic change in epithelium | 10 10 10 9 1 10 9 1 9 1 10
of proximal tubules
Calcification 10 10 10 10 9 1 10 10 10
Thyroid Deciduation of follicle cpithclium | 2 7 1 821 3141 14 62 15 3415 3 5 2% 51
Ultimobranchial tissuc 10 9 8 1 9 9 9 8 7 1
Lymph node Lymphadenitis 8 2 | 10 8 2 10 10 10 8 2 9 1
Pituitary Colloidal change 10 10 o4 88 8 2 8 2 10 10

— : Normal

+ : Very slight

-+ : Moderate

% : Some samples were lost during preparation

4+ Slight

i ¢ Severe

aq ¢'ddng pIleA WY TEGK
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foht, SHETEE DX B R & DB
B b A THEBA IS & oML S mat
fthhots, TORMISARKERO VB
MR & e (Table 4, 5),
9 FEERSHRE

OEEO MBI, Rl BB MO KIE %21 -
FoBlBAUEDIRIL, 5 - ifiids X OV ¥4 1k 1 2 B
(&), NPk MeEdiy, WIER S ikt X
CRISERN, RO M MR M LI O WITFIG & BF
BLE b s X UKL, Bk SR L
DOREE s X CRRVIGRELAR, Y vsio Y v
A%, LMDz FEERED b h
720 L L, WEROEED S o FTLIELE
EBT 5 MR THS Z &0, BB
b FARFED e 2 & b, BRIDEITRIA
L= b Cilinv & 2 bhic(Table 7),

Il BEGSITER
Argipidine % Wistar ;85 o FiZ1 5 A,

3, 9, 27mg/kg DMRCRERRBS L, L
Tl 28,

—HEARIE, JEMiLL, R, BB AL, W
B, MIEABEMBTRC ISV TR, BRI
55 EBbhB IRV 2 Eie 5T,

LinL, &Mz T ik i o 27 mg/kg B
T, R THIREAZbhikvwdoo, &
Sy AEmIniAEs Shitc, ke, &
DRETIZ TN CHEN, ~~r 7Y,
M ST RN RS B,

MiSER Y v oAl iimaidie 9 Is L v27
mg/kg BT iR 6 hichs, WS Cide T
BLUTMZRERBD bR e L b,
WEMLIDEE LSS,

Pl X 5z, 27mg/kg ey THG-#M
DOEUES (R TMIINR, ~=+ 2V o MilioRk
My EKC BT s ke LTHED S hicic T
Elghais, Bl b, KRBRAETT
D RBEBENL 9mg/kg L2 BhB,
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Argipidine (MD-805) OE—4 LK
[CHTBIRIRATSICED
1 » AHEAMSEEHRER

oNo#o#E moM [ #F
i W T kEm oK

One-Month Subacute Intravenous Toxicity
of Argipidine (MD-805) in Beagle Dogs

Tetsutaka Hirakawa*, Nobuo Nishimura*,
Yusuke Huse** and Kazuo Toshida***

* Bozo Rescarch Center Inc.
#* Second Department of Pathology, National Defense Medical College

hiad Toxicology Laboratory, Life Science Research Sector, Research Center,
Mitsubisht Chemical Industries Ltd.

ABSTRACT

Argipidine, a new thrombin inhibitor, was intravenously administered to male
and female beagle dogs at dose levels of 3 mg/kg, 9mg/kg and 27 mg/kg for one
month to test the subacute toxicity, and the following information was obtained.

All dogs receiving 9 mg/kg occasionally licked their lips during or within three
minutes after the administration, but the licking was not observed at the late stage
of the treatment period. Vomiting was observed at a very low frequency in a few
dogs of this group. A similar licking and vomiting were observed in all of the dogs
administered 27 mg/kg about hailf the number of days treated during or within three
minutes after the administration. The frequency of occurrence of these symptoms
decreased at the late stage of the treatment. No death was obseved in any of the

test groups. No abnormal findings concerning general condition were noticed in any

* HREEAV Y —FevE—
* BEEECEE BN HE

SHFERTRER RO F RN ORI KathBigEn
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of the dogs administered 3 mg/kg throughout the treatment period.
No significant influences on the body weight, food consumption or water con-

sumption resulting from the administration of the test material were observed in any

test group during the period of treatment.

Examinations of urine and feces showed

no abnormal changes caused by the administration of the test material,

Hematological examinations, clinical blood chemistry tests, electrocardiograms and

ophthalmological examinations also disclosed no effect of the test material on the

animals in any group tested.

Autopsy and histopathological examination revealed slight, incidental abnormalities

in some of the organs, which did not seem to be attributable to the administration

of the test material. The weight of organs were normal in all animals.

From these results, no effect level is estimated 1o be 3 mg/kg.

KEY WORDS

Argipidine, Thombin inhibitor,

Subacute toxicity, Beagle dog

5 g

Argipidine %, Hi bt v v € viER AT 5 5
BREIZEE LTHMRIEDS h T 2%HTH
5o SEFEF B, argipidine D € — Y ARzt
%1 » ARMRPIE S X B BE R
2T DT, LT ohicBfl #is5T5,

I RBHHGIURBS®

1 ERHE

Argipidine %, Fig. 1 iZiR3#i4x L, o
Fhk526.66 D ROHEOCHETHD, Kich
BDTEHFL BRI IT T,
2 #HRBVSLIURATRE

¥ 7 R2480 (HE12, HE12) % B A{b3EE:

COOH
NH\
/C—NH (CH2):CHCO—N CH,
NH:
NHSO
o
CH;

Fig. 1 Chemical structure of argipidine

AL D9 » ARMTIHAL, 1 5, AT
HH LRSI Bb X e, Atz X o fEL
HROPHBEIITESE LD L5 22T
Lico $e45-BHsaRr 0 (R TILHE 8. 0~10. 9 kg, #f
7.2~9.4kg THh- 1,

T L PIRT WIN 3 X OB G-l 56
£BURM 7 — 2 (700W x 750D x 750H mm :
HERER <MIlciE L, AHREMNY
LTS GRREE 22+2°C, {BHF 55+5 %)
TEEMK (DA, 2 ¢ BABEMNT)
BXOKHEKEGBAF KR4 ~5c5 2 CHH
Lice B EAOABRTHRNTS & & diz,
RE Y — v cRATS, LEEK B9,
t, DR ESLUWR LIS RAL 2031,

3 #5HE

R H A ERKCRE L HC iz X » i
T (pH 2) THfRS R ct, 412 NaOH %
Mz pH % 7.0~7.5 1% L7z, D8, 535K
ETRRS % NaCl THiFEL, #5#FA 10 ml/
kg kifiL 75 X S inBReFAKL, 61k pH
 7.0~7.51C Mg U 7 (BREEELEE : 300
mOsm/D), BEHIL, -2 V-T2 kbR
[
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#5421 B 1 RO BRI BRI 20mi/
min OHE THEA LI, Atk
(300 mOsm/1) % BEH W BRI 4 L 7,

4 RBRTH LUK

Ao LR ARSIV B LR E I
PTG O RBEEE X 2.5~3. 0mg/ml TH
b, K 1FAY 7D O &G uffiE e B, Sl
100l AHEETHB = Eh b, BAEERILA
1J%H 270mg/100m! & Lic, Ko &
138 10kg T HBHOT, BEGAR %Y 27mg/kg
EE L, MTFAK 3 ThHRY 9mg/kg,
K/E% 3mg/kg & Lic, NBHLEULAR
CHEHER 3 HD ¥ — X A RE TS,

5 BRAEFE

1) —BikiE

Ly Bashte 1B S G- 0 £ Y-l ds L OF
btk 4 e ¢, Eh, MBI SR B
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5) Rtk
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£ DRER T, $25-DAMG R 2 Wis X U 4 -
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Table 1 Frequency and distribution of licking and vomiting in beagle dogs treated with argipidine

for 1 month
Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) — 3 9 27 —_ 3 9 27
Animal number |1 2 3|4 5 67 8 9|10 11 12{21 22 23|24 25 26|27 28 29130 31 32
Licking 1~10, 020 0{0 0 0|2 2 1|4 7 7]0 0 0|0 0 O} 1 1|5 5 5
dayson|11~20/0 ¢ 0({0 O 0)]0 2 0|3 7 6|0 0 0|0 O 0}j0 1 0|4 4 3
‘St Jje1~3110 o ofo o 0|0 o 0|1 3 6|0 0 0|0 0 oflo 0 0|3 4 2
Vomiting 1~1000 0 0{0 0 01 0 03 9 710 0 0|0 0 0{1 O 05 6 8
days on {11~20,0 0 0|0 0 0|0 O0 0|0 8 1]J0 0 0|0 O 0{1 O0 0|3 2 3
st j21~3110 0 0|0 o o|o 0 0|0 6 2|0 0 0|0 0 00 0 03 2 o
a} Total number of days observed
(kg)

= PSS S e S ===l

L Male Female
5 o—o ©---0 Control

*—x x---x 3mg/kg
a—a &--a 9mg/lkg
o—a o—o 27mg/keg

[ I N N T N N N T N T U T O I NN S N O K N N AN |
0 3 7 10 4 17 21 24 28 3
Days on test

Fig. 2 Body weight changes in beagle dogs treated intravenously
with argipidine for 1 month

1mV/em & L, MEHEHET COEBR »BE BRELEOBRICIGE RV FALERZ— 0
L. F b} Y Y4 (25~30meg/kg) OBERARSIC X
10) [RFIEMHN hIKEEL, BEEBHIRVEIC X b RmBHFEs ¢,

£ 50085 187, 5K 28k X048 7ot B B - B U C AR o IR R %
DRENICHRBSLVUAY » v 7 (SL, = Fo o
—7) T rAHRE, Pk L UAROME, B 12) R
Ex25 (RC-2, a—v) k3% BRIEDOHE iRk, B, TIEMAE, PR (BB, B

FIUGHBEL T 1. B, O B B OB W (E R, AW B
11) #iR ), Bt (& - B, Wi S & - B,
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Table 2 Quantitative urinalysis in beagle dogs treated intravenously with argipidine for 1 month

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) — 3 9 27 - 3 9 27
No. of animals 3 3 3 3 3 3 3 3
. Before?? 186 150 196 173 126 153 130 130
Amount of gritc | 2Wee® | M6 | 213 | M43 | 213 | 190 | 153 | 150 | 176
4 Weeks® 163 126 130 163 143 136 116 200
Before 1.064 {1.051 |1.037 |1.067 |[1.050 | 1.050 | 1.042 | 1.044
Specific gravity 2 Weeks 1.045 | 1.052 | 1.043 | 1.041 |1.045 |1.045 | 1.041 | 1.034
4 Weeks 1.042 | 1,048 | 1.041 1.035 {1.033 | 1.043 {1.034 [ 1.039
Before 284 297 215 289 228 232 245 203
Na (mEq/D 2 Wecks 240 253 312 250 199 323 265 213
4 Weeks 302 293 282 254 230 316 218 220
Before 213 273 179 250 218 179 211 221
K (mEq/D) 2 Wecks 187 203 165 173 171 181 180 139
4 Weceks 172 216 167 148 134 186 129 180
Before 285 266 273 205 238 232 266 256
Cl (mEq/D) 2 Weeks 248 220 277 322 220 248 219 158
4 Weceks 267 302 300 226 165 208 175 218

1 Before treatment

FERHGL L, BT GERTED 2EL,
B& A oM i {ETK 1008 Ko ) DR
MMM L,

13) A SN

KB4, /NBE, DR, 5 RERD FFEY TE
fh, ELRAR, TSAER. HRER, O Bh BT B
Bk, B, TUTR, BBNL, RENLLE, noszAR, SO
W’ FE, OB P i W TTiEm =
B, BB, S, KGNS, WAS, THY v,
IBRIRE Y v -4, S4F, BaEORBIRR, KEURA
ih, FLER, ISEEHS, Bl Mol XU
Lt v viGBHE 10% A< Y vk CHEE
L, #2574 VEHLEOBLMTIL, ~<b*
YU Ve =k o vROET, BELL,
Tt L, BRERIZDOWTI2SH A E—-AT
Fe FRL e 2 Y vEE kEEREY 10: 30
0.4 DA TCEUEEHCHEE LI, F XV
B icowCil, Sudan @I 3ufhic X 3 R

% After 2 weeks of treatment

9 After 4 weeks of treatment

Eo % ﬁ‘) f\:o
11 KRB R
1 —HIRIR
e Fh s L ook D FEBLIRIL Y Table ]
a7 Oy ot

3mg/kg BECIx, BrsJUiRA @ CATH) - AR
RAE 3o X O FORIE @ BBD b hich -
7

9mg/kg BECIL, MEHERHIC, #5hhB L
HBERTE IS LRRBRNEELDT IR
lEgsh, f5EMTRBbbhichs
o Eie, HEC16GT 1@, HEC1Ghe 2 @R
A3 EE B i,

27 mg/kg B O HEHELFC SO
HHZ, F5hk v ERTHR3ISHRCHT
THEDT D B Lok hohics, wIh
LSRR RBUBMEI D Tn s e B
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Table § Qualitative urinalysis with test paper in beagle dogs treated intravenously with argipidine

for 1 month

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) —_ 3 9 27 -— 3 9 27
No. of animals 3 3 3 3 3 3 3 3
Before® N 3 3 3 3 3 3 3 3
Ab
Appearanced | 2 Weeks? :\\'b 3 3 3 3 3 3 3 3
4 Weeks$)| N 3 3 3 3 3 3 3 3
Ab
Before Y 3 3 3 3 3 3 3 3
D
Color® 2 Weeks E 3 3 3 3 3 3 3 3
4 Wecks Y 3 3 3 3 3 3 3 3
D
Before 6
7 2 2 1 2 1 1
8 1 1 3 2 3 1 2 2
2 Weeks 6 1 1
pH 7 1 1 1 3 1 2 2
8 2 2 1 2 2 1 1
4 Wecks 6 1
7 2 2 1 2 2 2 2
8 1 1 1 1 1 1 3 1
Before - 3 3 3 3 3 3 3 3
+
Occult blood» | 2 Weeks ; 3 3 3 3 3 3 3 3
4 Weeks - 3 3 3 3 3 3 3 3
+
Before - 3 3 3 3 3 3 3 3
+
Ketone body» | 2 Wecks " 3 3 3 3 3 3 3 3
4 Wecks - 3 3 3 3 3 3 3 3
+
Belore - 3 3 3 3 3 3 3 3
+
Glucose? 2 Wecks ; 3 3 3 3 3 3 3 3
4 Weeks - 3 3 3 3 3 3 3 3
+
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Table § Continued

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) — 3 9 27 —_ 3 9 27
No. of animals 3 3 3 3 3 3 3 3
Before - 1 1 1 1 1
+ 2 1 3 3 2 2 1
+ 2 2 1
2 Weeks - 1 2 2 2 1 2 1
Protein®? + 2 2 1 1 1 2 1 2
+ 1
4 Weeks - 1 2
+ 3 2 3 1 3 3 3
+ 1
Before - 3 3 3 3 3 3 3 3
+
Bilirubin® 2 Weceks ;- 3 3 3 3 3 3 3 3
4 Wecks - 3 3 3 3 3 3 3 3
+
Before + 3 3 3 3 3 3 3 3
+
Urobilinogen® 2 Weceks i 3 3 3 3 3 3 3 3
4 Weeks + 3 3 3 3 3 3 3 3
+
1 N : Normal, Ab: Abnormal ? Y : Yellow, D : Dark yellow ¥ — : Negative, + : Small amount
9 — : Negative, * : Trace, + : Small amount  +:01, +:1 Ehrlich unit/100 m!{
6 Before trcatment D After 2 weeks of treatment 8 After 4 weeks of trecatment
IIRFERBD LRI 5 T Tods, RFTH (Table 2, 3, 4),
HOFECIIBRE S hich » 12, 6 HERE
2 HERD HBA B G X 5 Bl RGO MM TR b
FEEEE, NBR L RERNAREB YR high o,
L1 (Fig. 2), 7 MEFHRBRE

S B .

PraEmiiy, HEELBERAIEERARL
o
4 |k @

IR, SEREIERRREKEYRL
7o

5 R &
WThOREFHBIZOWT S, FhEhOMB
o B LN ORE S X RO RS L -,
FYIERE CHRIC B L Tbh3 b0ilhhs o

WFhOBESBizowWTd, FhEhoi
o B EHioflits X ONBBEOM L B, 3K
B CHITRIE L Bbhd dDitinhho 7o (Ta-
ble 5),

8 MEOBEE(LFRE

WFhORBEHARIEWT S, LhEROM
o ERiOflits X OHBRBEOM & M, Bk
B CHCRINEBbh3 d0ikkhr o (Ta-
ble 6),
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Table 4 Urinary scdiment observation in beagle dogs treated intravenously with argipidine for 1 month

Sex Male Female
Compound Control Argipidine Conirol Argipidine
Dose (mg/kg) —_ 3 9 27 —_ 3 9 27
No. of animals 3 3 3 3 3 3 3 3
Degree -2+ HH |-+ |-t - -2 - -]
Before® 3 21 21 3 3 3 21 2
Epithclial cell 2 Weeks® 12 3 3 2 21 2 111 111
4 Weeks® 12 3 21 21 2 1 2 3 2 1
Before 3 3 3 3 3 3 3 21
Red blood cell 2 Weeks | 3 3 3 3 3 3 3 21
4 Weeks | 3 3 3 3 3 3 3 3
Before 3 3 3 3 3 3 3 21
White blood cell | 2 Weeks | 3 3 3 3 3 3 3 3
4 Weeks | 3 3 3 3 3 3 3 3
Before 3 3 3 3 3 3 3 3
Urinary cast 2 Weeks | 3 3 3 3 3 3 3 3
4 Weeks | 3 3 3 3 3 3 3 3
Before 1 2 3 1 2 2 12 3 1 2 3
Phosphate 2 Weeks 3 12 3 1 21 1 2 3 3
4 Weeks 3 3 1 2 3 21 3 1 2 3
Before 3 2 1 3 3 3 3 3 3
Calcium oxalate | 2 Weeks | 3 3 3 3 3 3 3 3
4 Weeks 3 3 3 3 3 3 3 3

— 1 Negative

## : Large amounts in each ficld

1) Before treatment

4 : Small amount in the whole ficld 4+

2 After 2 weeks of treatment

: Small amounts in Several ficlds
B Afier 4 weeks of treatment

4+ = Small amounts in each ficld

oa gddng  picjoA  FHR 7T
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Table 5 Hematological findings in beagle dogs treated intravenously with argipidine for 1 month
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Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) — 3 9 27 - 3 9 | 27
No. of animals 3 3 3 3 3 3 3 3
1 Week belore? 43 41 43 40 45 44 a2 47
Hematocrit A few days before® 43 a4 45 43 43 43 ;46 47
) After 2 weeks® 40 40 41 38 42 41 45 16
After 4 weeks®) 45 41 44 43 39 39 16 41
| 1 Wecek before 13.9 13.5 13.6 13.1 14.0 14.0 13.7 14.6
Hemoglobin A few days before | 13.8 14.0 14.8 14.9 14.0 14.3 14.8 14.8
(g/dD) After 2 weeks 13.3 © 13.3 | 13.8 | 127 | 14.2 . 13.8 | 4.7 ' 152
i After 4 weceks 14.3 - 13.4 ‘ 14.2 13.7 13.0 ! 12.8 ’ 15.0 14.0
1 Wecek before 6. 06 5.91 6.02 5.60 6.22 6.09 5. 86 6.50
R'i'ld blootd A few days before | 6.50 | 6.57| 6.72! 6.46| 6.58| 6.60| 6.71: 7.09
cell coun
(x 105/mm?) | After 2 weeks 6.07 6.07 6.25 5.67 6.35 6. 16 6.45 6.43
After 4 weeks 6. 61 6.16 6.53 6.26 5.84 5.84 6. 87 6.10
1 Week belore 12.2 12.1 10.2 11.4 10. 4 1.6 11.3 12.3
Wllltiw bktmd A few days before | 13.1 | 114 | 13.3 | 13.2 | 14.3 | 159 | 14.2 | 212
(X 105/mmsy | Afier 2 weeks 131 | 131 | 148 | 11 | 126 | 134 | 160 | 14.7
'l After 4 weeks 15.5 i 13.1 17.3 16.2 13.7 12.8 17.3 14.8
. . 1 Weck before 25 27 31 29 23 28 28 25
Differential
leukocyte A few days before | 26 25 25 29 25 26 31 28
CO}l‘m hocvt After 2 weceks 31 23 28 26 26 30 26 26
YIPROTYIY After 4 weeks 30 28 29 28 29 32 27 27
1 Week belore 2 2 1 2 2 2 2 3
Neutrophil | & few days before 1 1 0 2 1 2 1 1
band-form | Afer 2 weeks 0 1 1 1 1 0 1 2
After 4 weeks 1 1 1 2 1 2 2 1
1 Week before 67 61 55 58 64 61 62 G4
Neutrophil | & few days beforc | 67 69 65 61 65 64 58 64
segmented | Afier 2 weeks 56 67 60 61 63 61 62 66
After 4 wueeks 60 65 61 63 62 61 62 67
1 Week before 4 g8 |10 9 8 6 5 5
Eosinonhil A few days before 4 3 7 7 7 6 7 5
OSmOpat Afier 2 weeks 9 6 9 8 8 7 9 4
After 4 weeks 7 4 7 5 5 4 6 3

1 1 Wecek before treatment

9 After 2 weeks of treatment
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9 After 4 weceks of treatment
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Table 5 Continued

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) - 3 9 27 — 3 9 1 27
No. of animals 3 3 3 3 3 3 3 3
Diff ol 1 Week before?? 0 0 0 0 0 0 (] 0
lc:,k'::;:tcm A few days before®| 0 0 0 0 0 0 0 0
co;m il Afier 2 weeks® 0 0 0 0 0 0 Y 0
BOPI 1 After 4 wecksd 0 0 0 0 0 0 0 0
1 Week before (1} 1 1 1 1 2 1 1
N A few days before 1 0 (] 0 1 1 0 1
AOROCHIE - After 2 weeks 1 1 0 2 0 1 1 1
Afier 4 weceks 0 0 0 0 1 0 1 0
1 Week before 25.2 24,9 26. 4 21.9 29.0 27.3 27.0 25.8
Platc:ct A few days hefore | 25.4 | 25.7 | 25,2 | 23.8 | 30.8 | 26.9 | 28.2 | 29.1
(x10/mmsy | Afier 2 weeks 27.5 | 23.7 | 227 | 23.5 | 28.6 | 26.0 | 24.6 | 26.4
After 4 weeks 23.5 24.5 24.7 24,9 25.3 25.4 27.0 | 25.2
|Afwdaysbefore} 75 | 71| 72| 70| 70| 72| 72| 75
f;f:;"[‘s’;‘c“;'" After 2 weeks 71| 76| 81| 77| 731 72| 75| 7.4
After 4 wecks 7.0 7.1 7.4 7.0 6.9 7.2 7.2 7.1
| A few days before | 50.2 | 48.2 | 46.2 | SL4 | 59.0 | 51.3 | 57.0 | 48.7
f}:fc""gﬁgﬂ)““ After 2 wecks 48.7 | 48.3 | 60.3 | 60.4 | 53.1 | 57.2 | 58.8 | 617
After 4 weeks 50.8 | 55.8 | 54.4 | 59.4 | 59.0 | 61.1 | 62.3 | 65.4
1 Week before 7.3 | 70.4 | 7.8 | 7.4 | 73.3 | 72,0 | 72.8 | 72.2
A few days before | 66,1 | 67.4 | 66.8 | 67.5 | 65.1 | 65.9 | 68.5 | 66.6
MCV (1% -
After 2 weeks 66.5 | 66.3 | 66.2 | 68.3 | 66.7 | 66.5 | 70.2 | 71.7
Afer 4 weeks 68.1 | 66.4 | 67.3 | 68.6 | 66.8 | 67.8 | 67.8 | 68.2
|1 Week before 2.8 | 228 | 22.6 | 23.4 | 228 | 22,9 | 23.4 | 22.4
! A few days before | 21.3 21.3 22.0 23.0 21.3 21.6 22,0 20.8
MCH (r7)
Afier 2 weeks 2.9 | 21.9 | 22,1 | 225 | 22.4 | 22.4 | 227 i 23.7
After 4 weeks 21.5 | 21.6 | 21.7 | 21.8 | 22.2 | 21.9 | 21.8 | 22.8
' 1 Weck before 32.0 | 32.3 | 31.4 | 32.7 | 30.7 | 31.8 | 32.1 | 310
A few days before | 32,2 31.6 32.9 34.1 32.7 32.9 32.1 31.3
MCHC (%) | *
%) ! Afler 2 wecks 33.0 33.0 33.4 32.9 33.6 33.8 32.4 33.0
After 4 weeks 3.7 | 32.6 | 32.3 | 31.7 | 33.2 | 32.3 | 32.2 | 33.6

1 1 Weck before treatment 2 A few days before treatment
B Afier 2 weeks of treatment 8 After 4 weeks of treatment
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Table 6 Biochemical findings in beagle dogs treated intravenously with argipidine for 1 month

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) —_ 3 9 27 - 3 9 27
No. of animals 3 3 3 3 3 3 3 3
i 1 Week before? 21.40 | 15.55| 20.75| 18.46 | 15.23| 18.41] 25.46| 21.33
GOT A few days beforei')‘ 19.03 « 17.53 | 21.50 | 20.12 | 22.31; 21.68, 25.60: 22.42
au/y \ After 2 weeks® | 19.21 | 16.39 ! 17.22 | 17.03 | 16.02 | 22.84 | 16.45| 16.08
' After 4 weeks? 19.80 | 14.06 | 17.61 ] 19.36| 16.99 | 18.80 | 16.55 | 20.65
1 Week before 22.76 | 24.57 | 24.37| 22.15| 20.79 | 18.75| 26.88 | 20.57
GPT A few days before | 22.53 | 24.27 | 20.59 | 18.86 | 19.72 | 19.38 | 29.45| 20.85
au/b After 2 weeks ‘g 21.23 : 20.05 | 20.96| 33.11 | 19.55 | 28.49 | 30.46 | 25.38
 After 4 weeks P 23.77 | 21.20) 26.91| 20.71| 20.52| 21.57 | 20.65| 21.69
1 Week before 68.06 | 53.62 | 67.43| 56.06 | 57.66 | 63.38| 57.93| 55.82
AL-P A few days beforc | 82.40 | 61.27 | 82.21 | 72.55| 75.29 | 64.71| 62.23 | 60.89
au/n After 2 weeks 66.65 | 66.361 68.93| 67.60 | 68.89 | 60.66 | 58.00 | 47.84
| After 4 weeks 58.67 | 60.80 1 64.94 | 54.32 | 64.81 | 57.68 | 57.58 | 47.43
1 Week before 173.5 | 107.0 | 157.7 | 76.0 | 69.4 | 87.3 [110.8 | 57.8
LDH A few days before | 313.1 | 228.9 |294.9 | 194.7 |317.3 |242.8 |[384.0 | 180.4
au/n After 2 weeks 240.5 | 180.5 | 120.5 | 134.5 | 151.2 | 115.6 | 115.2 | 179.8
| After 4 weeks 116.3 | 141.7 = 99.8 | 102.3 |145.7 | 84.4 | 131.9 | 156.4
1 Week before 6.61| 6.59| 7.00| 6.8) 6.58| 6.49| 6.79| 6.69
Total protein | A few days before 6.06 6.27 6.54 6. 44 6.76 6. 47 6.79 6.70
(g/dl) After 2 weeks 6.01 5.77| 5.861 6.11 5.55 | 5.47 5.89| 5.72
After 4 weeks 6.44| 6.47) 6.74| 6.50! 6.40) 6.01| 6.38| 6.04
1 Week before 3.20{ 3.49' 3.41| 3.34| 3.34) 3.48| 3.45| 3.59
Albumin A few days before 2.96 3.38 3.04 2.94 3.32 3.36 3.25 3.56
(g/dh) After 2 wecks 2,971 2.88| 2.73| 2.83| 2.8} 2094} 2.79| 3.09
| After 4 weeks 3.06 3.08 1 2.93| 2.91 3.14| 2.98] 2.89( 3.28
1 Week before 0.95 1.13| 0.95] 0.94 1.04 1.16 1.06 1.16
\/G A few days before 0.95 1.17 0. 86 0.84 0.98 1.07 0.92 1.13
¢ After 2 weceks 0.97 .00} 0.8 | 0.86 1.03 .17 o0.88] 1.18
After 4 wecks . 0.91| 091 0.7 0.82| 0.97; 0.98| 0.84 1.19
[ 1 Week before | 131.8 1431 120.5 ©130.5 | 159.8 | 147.9 | 124.1 136.4
Thollalt - A few days before | 138.3 | 143.6 | 113.5 | 131.4 | 174.6 | 140.9 | 115.9 | 139.6
Clmg/dly | After 2 wecks 130.0 | 145.3 | 113.1 |130.7 | 159.6 | 122.6 | 115.2 | 129.6
After 4 weeks 128.4 | 146.4 | 103.6 | 114.0 | 160.4 | 115.1 | 117.6 | 127.5
11 Week before treatment 2 A few days before treatment
3 After 2 weeks of treatment  After 4 weeks of treatment
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Table § Continued
Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) - 3 9 27 — 3 9 27
No. of animals 3 3 3 3 3 3 3 3
1 Week belore? 4.40f 4.68| 4.77| 4.83| 4.50| 4.57| 4.36| 4.43
1’11101'8‘]‘"“ A few days before®? | 4,97 4.81 4,97 5.06 4.60 4,81 4.51 4.49
Pmerdly . | After 2 wecks® 511| 4.64| 4.47| s5.20| 4.92| 4.77) 4.56| 5.06
After 4 wecks? 5.23( 4.71| 5.15]| 4.87| 4.90] 5.40| 4.54| 5.60
1 Week before .26 | 120 12| 1i5| 110} 1o0z| 1o08| 1.00
Uric acid A few days before 111 1.06 1.21 1.16 1.22 1.15 1.10 1.19
(mg/dl) After 2 weeks 1.19| 0.93| 0.69] 0.8 1.09) 0.99( 1.10 1.06
After 4 weeks 1200 0.95| 102! 113| 123 t11| L25] 140
1 Week before 14.87 ) 18.86 | 16.20 | 18.08 | 15.75| 14.43| 14.66| 16.55
S:: A few days before | 17.11 | 17.27 | 16.90| 18.24 | 16.21| 15.72} 16.18 | 16.10
{4
(mé"/ff,) Afier 2 weeks 15.71 | 15.39( 12,99 | 14.99| 15.13| 13.71| 15.19| 11.89
After 4 weeks 18.06 | 16.89 | 22.48| 17.60| 18.38| 20.70 | 17.66 | 19.98
1 Weck before 87.56 | 80.77| 78.92| 81.36| 88.64| 87.59 | 96.04 | 87.47
Glucose A few days before | 69.67 | 74.74 | 67.22 ] 66.62| 71.57 | 68.27 | 69.37 | 73.98
(mg/dl) Aflter 2 weeks 77.47 | 83.73| 83.97 | 73.25| 88.15| 81.50 ( 81.03 | 74.83
After 4 weeks 92.39 | 91.26 88.19 | 90.53 | 87.55| 94.07 | 82.56 | 86.35
1 Week before 10.17 | 10.53 | 10.54 | 10.67 | 10.53 | 10.22] 10.66| 10.62
Calcium A few days before | 10.19 | 10.43 | 10.41 | 10.18 | 10.10} 10.14 | 10.36 | 10.41
(mg/dl) After 2 weeks 10.45| 9.90| 9.79| 10,04} 9.97] 9.84| 9.69| 9.96
After 4 weeks 10.47 ] 10.16 | 9.83| 9.87| 9.97! 9.80| 10.10] 10.20
A few days before | 140 147 140 140 142 140 139 141
Na (mEq/l) | After 2 weeks 141 142 143 141 145 143 141 143
After 4 weeks 138 140 141 141 137 140 142 145
. .| A few days before | 4.9 5.2 5.0 4.9 5.0 5.0 5.1 4.9
K (mEq/l) After 2 weeks 4.8 5.1 5.1 6.1 5.0 4.5 5.2 4.6
After 4 weeks 4.6 4.6 4.9 5.2 4.8 4.8 4.9 4.9
A few days before | 98 94 99 102 101 101 101 108
Cl (mEq/) | After 2 weeks 108 106 109 13 107 108 109 12
After 4 wecks 103 107 104 110 110 109 103 110

1 1 Week before treatment

 After 2 weeks of treatment
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3 A few days before treatment
D After 4 weeks of treatment



I FaiE Vol.14 Suppl.5 Dec.

*86

Table 7 Albsolute organ weight of beagle dogs treated intravenously with argipidine for 1 month

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) —_ 3 9 27 _— 3 9 27
No. of animals 3 3 3 3 3 3 3 3
Final body weight (kg) 10.4 9.7 9.6 9.8 8.3 8.2 8.3 8.6
Brain (8) 73.4 | 76.2 | 78.8 | 71.4 | 68.3 | 75.0 | 72.1 | 69.0
Pituitary {(mg) 83 85 81 88 70 75 77 83
Thyroids (mg) Left 495 542 445 503 371 404 339 478
Right | 469 474 470 580 389 410 325 505
Thymus (g 6.7 6.7 4.1 4.9 3.5 4.3 4.8 5.7
Heart (g) 84.5 71.4 75.3 72.3 66.6 66.0 64.3 65.3
Lungs (8) 72.3 | 69.4 | 79.0 | 72.3 | 71.3 | 73.6 | 64.0 | 61.8
Liver g) 280 304 258 308 291 254 253 328
Spleen (g) 23.2 21.6 25.5 23.2 16.8 17.7 20.6 | .20.5
Kidneys (8) Left 22.4 | 22,4 | 21.9 | 22.3 | 18.8 | 17.9 | 16.8 .| 19.2
Right 20.6 22,2 21.5 20.5 18.0 17.4 15.8 18.3
Adrenals (mg) Left 559 627 533 516 545 590 644 601
Right | 588 646 522 557 593 563 694 633
Testes (g) Lelt 8.30 6.68 6.39 6.27
Right 7.98 6.43 6.38 6.58
Ovaries (mg) Left 652 426 872 918
Right 462 367 803 785
Prostate (g) 6. 41 5.62 4.15 4.44
Uterus (g) 7.27 5.19| 11.51] 16.28
9 CERERE 11 REEE

W ho iz s\ T b IERTE A O TR
BERE RN L Shicho . ¥, P,
PQ, QRS, QT 3k ¥¥ RR o %3kt &
LoDHEBiiE oW T b, ThEhoBiEoirs.
WD ffts & ORB ROz L~ BB TR L
JUPPY W N1 §7 93 N A
10 REEMRE
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6hf£ b/ LN o

£ B Mk & BB TEAIULIC R
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Table 8 Relative organ weight of beagle dogs treated intravenously with argipidine for 1 month

Sex Male Female
Compound Control "Argipidine Control Argipidine
Dose (mg/kg) — 3 9 27 - 3 9 27
No. of animals 3 3 3 3 3 3 3 3
Final body weight (kg) 10. 4 9.7 9.6 9.8 8.3 8.2 8.3 8.6
Brain (8% 0.69 0.79 0.82 0.72 0.81 0.90 0.85 0.79
Pituitary (mg%) 0.79 0.87 0.85 0.89 0.82 0.90 0.92 0.96
Thyroids (mg%) Left 4.78 | 5.65 4.59 5.10 4.55 4.91 4.05 5.53
Right | 4.54 | 4.94 4.88 5.90 4.75 4.98 3.88 | 5.88
Thymus (8%) 0.06 | 0.06 0.03 0.04 0.03 0.05 0.05 0.06
Heart (8%) 0.80 | 0.74 0.78 0.73 0.80 0.79 0.76 | 0.75
Lungs (8% 0.69 0.71 0.81 0.73 0.84 0.88 | 0.75 | 0.71
Liver (8% 2.67 3.14 2,67 3.12 3.48 3.08 3.03 3.79
Spleen (8%) 0.21 0.21 0.26 0.23 0.19 0.20 | 0.24 0.23
Kidneys - (8%) Lelt 0.21 0.22 0.22 0.22 0.22 0.21 0.19 0.21
Right | 0.19 | 0.22 0.22 0.20 0.21 0.20 0.18 0.20
Adrenals (mgZ%) Left 5.38 6. 46 5.58 5.30 6.57 7.09 7.711 6.93
Right | 5.67 6.66 5.46 5.72 7.20 6.77 | 830 | 7.33
Testes (8%) Left 0.07 0.06 0.06 0.05
Right | 0.07 0.06 | 0.06 0.06
Ovaries (mg%) Left 7.72 5.12 | 10.47 | 10.55
Right 5,51 4.41 9.64 9.13
Prostate (8% 0.05 | 0.05 | 0.03 | 0.04
Uterus (8%) 0.08 0.05 0.13 0.18
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Table 9 Histopathological findings in beagle dogs treated intravenously with argipidine for 1 month

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) - 3 | e 27 - 3 9 27
No. of animals 3 3 3 3 3 3 3 3
Organs and findings Degree | — &+ 4bHH | =4+ hHE | — £ +4H | — 4 | -2 H | -2 HHEE | -2 | 2
Medulla oblongata | Bleeding 21 21 3 3 21 3 3 3
Spinal cord Central canal bleeding 3 21 3 3 3 3 3 3
Pituitary Intermediate lobular cyst | 2 1 3 3 2 1 3 3 2 1 i 2 1
Thyroid Deerease of colloid 3 3 3 3 3 3 21 | 3
Thymus Atrophy 3 2 1 3 3 21 21 21 |1 11
Heart (Left Interstitial inflammatory 3 3 3 3 3 3 21 3
ventricle) cell infiltration
Partial atclectasis 3 12 21 21 3 21 3 21
Lung (Lelt) Bronchitis 21 3 111 2 1 3 3 21 3
Granuloma 3 3 21 21 3 3 3 3
Partial atclectasis 21 12 21 12 3 3 3 21
Bronchitis 3 3 12 3 3 3 12 3
Lung (Right) .
Lobular pneumonia 3 3 3 21 3 3 3 3
Granuloma 21 3 21 3 3 3 3 21
Partial atelectasis 12 21 12 3 3 i 12 21
Partial emphysema 21 3 21 3 12 3 3 3
Lung (Apex) Bronchitis 3 3 21 21 21 21 3 3
Granuloma 21 3 3 21 3 3 2 1 3
Parasitic abscess 3 3 3 3 3 3 3 2 1
— : Normal & : Very slight + : Slight 4L Moderate it < Severe

0o g-ddng  ¥i'loA  MEEL T
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Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/kg) - 3 9 27 — 3 9 27
No. of animals 3 3 3 3 3 3 3 3
Organs and findings Degree | — bbb | ~ 244 | —2-+4HE | — 2 HH | — 24 | — 2| = H | — s H
Lymphocyte infiltration 21 3 21 21 3 12 21 3
in Glisson’s capsule
Liver (lcft lateral
lobe) Intralobular granuloma 3 3 2 1 3 3 3 3 3
Congestion 3 3 3 3 3 3 3 21
Lymphocyte infiltration 21 3 21 3 21 3 21 3
in Glisson’s capsule
Liver (Right
mcdial lobe) Intralobular granuloma 3 2 1 3 3 3 3 3 3
Congestion 3 3 3 12 3 3 3 21
Lymphocyie infiltration 12 3 3 3 3 3 2 1 3
in Glisson’s capsule
Liver (Papillary
process) Intralobular granuloma 3 3 2 1 3 3 3 3 3
Congestion 3 3 3 21 3 3 3 21
i} Interstitial lymphocyte 3 21 3 3 3 3 3 3
Pancreas infiltration
Distal wibular 21 21 21 21 3 21 12 21
calcification
Kidney (Left) Cortical lymphocyte 2 1 3 3 21 3 3 12 3
infiliration
Cortical granuloma 3 2 1 1 2 3 3 3 3 12

aq g-ddng prloA  NIGE TR

28,



'86

Dec,

I E ¥ Vol.14 Suppl.5

azaang ¢ i neapo | H- g+ s Azap ¢ F [UUop]
92 adENUEI0IPAtL S "
£ 12 £ 12 5 g 3 g jo Suipmg vaniot) vHoy
€ 12 € t 12 £ € g SOU[DULY, eatpoua |,
€ € € 12 £ i¢ € € SS3sqE (LU0
P apou
£ 111 T11 £ 1¢ 1¢ 11t 31 Swipasq snurs ydwdy ydwid] suomasay
3 Tt A 3 £ z1 £ g1 Aydoxnoddy semoriol
£ 1¢ £ £ € ¢ 14 £ Suipasjq snuis ydudg apou
e £ 18 o £ £ z1 £ AydonuadAy aenogio, ydwd Arejpxeuqng
€ £ Y 12 £ £ £ € _ cwopnuesd senosnwiqng wnay
1 ¢ £ 1T ¢ 4 € T ¢ I ¢ ¢ _ anseary wnosey)
€ € 12 £ € £ 3 £ Suipaajq [usoongy umtmfsf’
uonwayuy S
£ 12 £ £ hooydud] snoantugng uiBep
3 ITTI € £ wnanp sndiod jo 1580
AenO
£ € T 2 1 uonezuonnj-1ad4
auoz [eonyds w (Suiues
£ g 1e £ € € 21 € topdoxp pudyf Jo aswasaug | [ uepng) [eudapy
uonE[ondLA
€ 13 tH Y tH £ 5 ) 2UOZ IVUANISE] —
€ £ 1a £ 1e € Z21 ¢ |uoneponoea auoz jeapandg
£ £ ¢l 1¢ € 1 2 ¢ € vutopuead qeonio)
uonTIYIBNY (ylirg) doupry
12 21 g1 € £ £ 21 Z1 aephqnl pasiq

—105(967)—



—(896)901—

Table § Continued

Sex Male Female
Compound Control Argipidine Control Argipidine
Dose (mg/ke) - 3 9 27 - 3 9 27
No. of animals 3 3 3 3 3 3 3 3
Organs and fiindings Degree | — £+ 4hll | =&+ HHt | =2+ hH | — £+ 40U | — £+ | = £ 4000 | — 241 | — £+ 11
Mammary gland Involution z 3 3 3 21 111 3 3
(Left sccond) Congestion of milk 2 3 3 3 2 1 3 3 3
Mammary gland Involution 2 2 1 21 11 3 111 3 3
(Right sccond) Congestion of milk 2 3 3 2 2 1 3 3 3
Mammary gland Involution 2 1 21 2 1 3 2 1 12 21 3
(Left third) Congestion of milk 3 3 3 3 21 3 3 3
Mammary gland Involution 12 111 12 3 21 111 3 3
(Right third) Congestion of milk 3 3 3 3 21 3 3 3
. Lymphocyte infiltration 21 3 3 3 3 3 3 3
Dosal skin in dermis
Bleeding 12 3 12 3 3 21 12 12
Site of treatment Cicatricial granulation 3 21 3 3 3 3 12 3
Vascular wall organization| 1 2 111 21 2 1 3 3 3 111
— : Normal + : Very slight + t Slight 4 : Moderate )} : Severe

09 ¢'yddng py-ioA PR M
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Argipidine (MD-805) @7 v 26,84
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Twenty six-week Chronic Intravenous Toxicity
Study of Argipidine (MD-805) in Rats

Hiroshi Ohno, Yoshiyuki Ono, Mitsuyoshi Yoshida,
Makoto Shimada and Takeshi Onodera

Rescarch Institute, Daiichi Seiyaku Co., Ltd.

ABSTRACT

Chronic toxicity of argipidine (MD-805), an anticoagulant agent, was investi-
gated in rats by 26-week consecutive intravenous administration of a daily dose of
3, 9 or 27 mg/kg.

In the rats of 3 and 9mg/kg groups, no changes were seen which were at-
tributed to treatment. Male rats treated with 27 mg/kg showed incrcase in water
consumption and urine volume together with potentiation of age-associated kidney
disease.

From these results, no-effect dose of argipidine was considered to be 9mg/kg

under the present experimental condition.

KEY WORDS

Argipidine, MD-805, Anticoagulant agent,
Chronic toxicity, Rat
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Fig. 2 Body weight curves of rats treated in-
travenousty with argipidine (MD-805) for

26 wecks
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Table 1 Electrocardiography data in rats treated intravenously with argipidine (MD-805) for

26 weceks
H.R. (B/min) | PQ (msec) QT (msec) QRS (msec)
Sex Weeks | ‘ ‘ :
: Conlrol 27 mg/kg‘ Conlrol ' 27 mg/kg Control | 27 mg/kg | Control ) 27 mg/kg
443+13  436+20 40.611.1 38.3+£0.9 | 52.2+2.3 57.1+£2.0 : 19.1£1. 3‘ 18.8+0.7
Male 409+22 | 475+16% | 42.5+1.8 38.9+1.0 | 53.2+2. 1» 51,0£1.7 | 18.5+0, 5" 19.8+0.3
13 453118 | 486118 40.8:!:1.7} 39.0£1.4 | 48.4t1. 5 58.0+1. 7“ 19.9+0. 5 21.3£0.5
26 1 431427 ‘ 432+£24 43.01:1.3‘ 40.3£1.5: 54.9+1. 4 51.6+2.0 | 18.4+0. 8 20.5+0.8
| 461116 507 £5% 4L31&§318:&87a231L85&21&0 1&01&%110ia9
Femal ; 484416 | 510+12 40.8+£1.8 35.311.4* 49.6+2.1 49,6+2.4 18.2+0. 6’ 19.8+0.9
emale
13 1 495+26 | 492411 - 38.1+1.0/ 38.6+0.5 | 50.2+0.7 52.5+2.0 | 20.4+0. 91 20.440.8
26 488 +15 - 494417 ; 40.3+0.9 38.9+1.8 | 53.1+3. 0‘ 53.0+1.3'19.44+0.8 20.4+£0.8

Each values represents mean and S.E. from 4 or 5 rats
* : Significant difference from control (p<0.05)

3) Efffds X UMKk it (Fig. 3, 4)

AR, S OMEREE bz, BRG]
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BRI, AEEE L RS OKIER LR LT,
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Table 2 Urinalysis data in male rats treated intravenously with argipidine (MD-805) for 13 wecks

Group Control 3mg/kg 9 mg/kg 27 mg/kg
No. of animals 5 5 5 5
Volume (mi/h) i 0.62+0. 102 0.63+0.08 0.7140.08 0.77+0.07
Na* (uEq/h) | 93+5 89+5 92+8 94+3
K~ (#Eq/h) 1136 12647 128+12 120+9
Cl-  (#Eq/h) 9216 9343 9417 9515
pH® 6.710.1 6.8+0.2 7.110.4 6.4£0.2
Protein® +(5) (3, +(2) (1), +() +(5)
Glucose® - (58) -5 —(5) —(5)
Ketonesb? —(8) —-(5) e 6)) -(5)
Urobilinogen®? £(5) £(5) (5) +(5)
Occult blood® +(4), H1) —-(2), +(3) —(2), +(@@ -(2), +3
E o), 1(4) 0(3), 1(2) 1(5) 0(1), 1(2), 2(2)
L 02, 13 03, 12 03, 1(2) 0(2), 1(3)
Sedimentss) R i 0(2), 1(2), 3Q1) o), 2Q1) 0(3), 1(2) 0(3), 1(2)
o | 02 1D, 32 0(5) 0(2), 12, 2(1) | 01}, 1(2), 3(D)
C | 5) 0(5) 0(5) 0(5)

a) s Mean+8.E.
some ficlds, 2 : Signifies few in all fields, 3 : Signifies many in all ficlds)
C: Casts

Leucocyies

R : Ervthrocytes

b) : Urolabstix unit

O : Organisms

€ : Score (0 : Significs none observed, 1 : Signifies few in

E : Eithelial cclls L:

{ ) : No. of rats showing changes

Table 3 Urinalysis data in female rats treated intravenously with argipidine (MD-805) for 13 wecks

Group Control 3mg/kg 9 mg/kg 27 mg/kg
No. of animals 5 5 5 5
Volume (mi/h) 0.48+0. 10¥ 0.39+0.06 0.45+0.04 0.4710.04
Na* (pEq/h) 6315 526 46 +5* 6216
K+  (uEq/h) 8746 3 78+7 62110 92+5
Cl-  (gEq/h) 6316 5645 465 65+5
pH® 6.7+0.2 6.8+0.2 7.240.3 6.4£0.2
Protein® =(5) +(5) +(4), +() +(4), H(D
Glucosceb? —(5) —(5) —{5) —(5)
Kctonesd? —(5) -(5) —-(5 -(5)
Urobilinogen®? +(3) +(5) +(8) +(5)
Occult bloadb? +(3), #(2) —(2), +(1), 1+(2) —-(4), +(1) -4, +()
B 0(2), 1(3) 0(2), 1(3) 003, 1(2) 1(5)
L 0@3), 1(2) 0(3), 1(2) 0(4), 1(1) o4), 1
Sedimenms®? R 0(2), 1(2), 31 0(5) 03, 1(2) 0(5)
o 0(3), 1(2) 0(4), 1(1) 0(5) 0¢4), 1(1)
C 05) 0(s) 0{5) 0(5)

* : Signficant difference from control (»<0.03)

a) ; Mean £S.E.
some fields, 2 : Signifies few in all fields, 3 : Signifies many in all ficlds)
C : Casts

Leucocytes

R : Erythrocytes

b : Urolabstix unit

O : Organisms

¢} : Score (0 : Significs none observed, 1: Significs few in
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Table 4 Urinalysis data in male rats treated intravenously with argipidine (MD-805) for 26 weeks

Group Control 3 mg/kg 9 mg/kg 27 mg/kg
No. of animals 10 10 10 10
Volume (mi/h) 0.52£0. 050 0.57:£0.05 0.58:+0.04 0.76 £0. 04
Na* (uEq/h) 6814 685 6714 6613
K*  (uEq/h) 1606 103 +4 106 £3 11145
Cl-  (uEq/h) 7845 8243 7544 74%5
pHD 7.3£0.2 7.2:40.2 7.1+0.2 6.6:40.1%
Protein® +(4), +(4), (1), +(8), +(3), +(8), +(4), +(6)
H#(@ #a (1D, #1)
Glucoseb? - (10) ~{(10) —-(10) =10
Ketonest? -Q10) —(10) —Q10) -(10)
Urobilinogen®? +(10) +(10) +(10) +(10)
Occult blood® —(4), 6 —-(1), 6), —(4), 4), —-(4), 4),
@10 |-, | -Gao |,
E 0(2), 1(6), 2(2) 0(3), 1(5), 2(2) 0(4), 1(5), 2Q1) 0(l), 1(4), 2(5)
L 0(9), 1(1) 009), 2(1) 0o(7), 1(3) 0(3), 1(4), 2Q1)
Sedimentss? R 0(6), 1(4) 0(23, 1(4), 0(5), 1(3), 3(2) 0(4), 1(4), 3(2)
2(1), 3(3)
o) 0(4), 2(6) 0(5), 1(3), 0(3), 1(2), 0(6), 2(3), 3(1)
2(1), 3(1) 2(2), 33
C 0Q10) 0(10) 0Q10) 0(10)
* : Significant difference from control (<0.05) 2 : Mean+S.E. W : Urolabstix unit ¢ : Score

(0 : Signifies none observed, 1 : Significs few in some fields, 2 : Signifies few in all fields, 3 : Signifies

many in all fields)
Casts

E : Epithelial cells
( ) : No. of rats showing changes

L : Leucocytes

R : Erythrocytes

O : Organisms C:

Table 6 Hematology data in male rats treated intravenously with argipidine (MD-805) for 13 weeks

Group Control 3mg/kg 9 mg/kg 27 mg/kg
No. of animals 5 5 H 5
RBC (10%/mm?3) 7.88+0.182 7.8940.26 7.6240.27 7.36£0.18
Ht %) 46.6+0.6 47.2+1.1 46.0+1.0 45.6+0.5
Hb (g/dD) 15.440.3 15.440.2 15.340.4 15.0+0.3
Ret %) 1.3+0.2 1.540.1 0.8+0.1 1.340.2
WBC (103/mm?) 6.2+0.5 6.7+0.8 6.6+0.8 8.1+2.1
N 10.0+3.6 8.6+1.4 19.3+4.4 14.5+3.8
L 88.3£3.7 87.8+2.0 77.6+4.8 82.0+4.2
Differcntial (%) E 1.2+0.3 1.6+£0.4 1.7+£0.4 2.1+0.5
B 0.0£0.0 0.0+£0.0 0.040.0 0.0+0.0
M 0.5+0.2 2.0+0.7 1.410.4 1.41£0.4
G/E 1,09+0.07 0.83:+0.10 0.87£0. 10 1.0140.11
Plt (10%/mm?) 0.86+0, 04 0. 800,03 0.91+£0.04 0.904+0.05
PT (sec) 10.1+0.1 10.1£0.2 10.440.2 10.2+0.3
PTT (sec) 27.0x2.0 26.4%1.8 25.0+1.9 26.5+3.7
a) : Mean +S.E.
N : Neutrophils L : Lymphocytes  E : Eosinophils B : Basophils M : Monocytes
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Table 5 Urinalysis data in female rats treated intravenously with argipidine (MD-805) for 26 weeks

Group Control 3mg/ky 9 mg/kg 27 mg/kg
No. of animals 10 10 10 ’, 10
Volume {mi/h) 0, 3240. 072 0.3210.03 0.35+0.05 0.38:+0.05
Na*  (uEq/h) 314 412 40+3 3744
K*  (uEq/h) 53+7 70 +3* 71+7 6946
Cl-  (uEq/h) 3544 A7 £1* 50+ 4% 4244
pH®? 7.04£0.2 7.1£0.3 6.8+0.2 7.0+0.2
Protein® -(1), 3), +(6), +(3), 8), . 5), .
S50 | FChd® O SD R o
Glucoset? —-{10) —=(10) =(10) =10}
Ketones -Q0) -0y —(10) —10)
Urobilinogen®? +(10) +(10) +{10) +(10)
Oceult blood® -(5:?,(1 ;(1), —(9), +Q1) —(10) —(9), +()
E 0¢6), 1(3), 2(1) 0(5), 1(4), 2(1) 0(4), 1(6) 0(5), 1(8)
L o9, 21 o7y, 1(3) 08), 1(2) 07, 1B
Sediments? R 07y, (1), 0(9), 1(1) 0(8), 1¢1), 2(1) 0(6), 1(:)
2(1), 3
O 06y, 1(3), 2(1 0(6), 1(2), 0(7), 1(2), 31 oM, 1(3)
(1), 3(1)
C 0¢10) 010) 0(10) 0(10)

* ; Significamt difference from control (<0, 05)

a) ; Mean £ S.E.

b 1 Uralabstix unit

e : Score

{0 : Signifies none observed, 1 : Signifies few in some fields, 2 : Signifies few in all fields, 3: Signifies

many in all fields)

C: Casts

E : Epithelial cells

L. : Leucocytes

( ) : No. of rats showing changes

R : Erythrocytes

Q : Organisms

Table 7 Hematology data in female rats treated intravenously with argipidine (MD-803) for 13 werks

Group I Control 3mg/kg 9 mg/kg ‘ 27 mg/kg
No. of animals ’ [ 5 5 5 ‘ 5
REC (10%/mm?®) 6.72:£0. 149 6.6510.15 6.60+£0.10 |  6.6010,00
Ht %) 44.140.6 42.340.8 42.7+0.8 42.510.8
Hb (g/dD 14.9+0.2 14.240.2 14.340.3 14.3:0.3
Ret (%) 1.3+0.2 1.5£0.2 1.4£0.1 1.740.1
WBC Q0 /mm®) 6.1+0.5 7.8+0.9 4.640.6 6.9:+0.7
N 10.8+1.3 15.7 £3.6 14.3+4.7 13.145.1
L 86.8+1.7 82.3+3.9 82.315.1 84.545.5
Differential (%) E 1.110.2 1.6:+0.4 2.340.3* 1.440.3
B 0.0+0.0 0.0+0.0 0.04+0.0 0.0:+0.0
M 1.3£0.4 0.420.2 1.14+0.3 1.0:£0.4
G/E 0.92+0.07 0.7110.07 0.75+0.07 0.77 +0. 14
Pl (10%/mm?) 0.79+0.05 0.93.+0.06 0.86:+0.05 0.83+0.06
PT (sec) 9.740.2 9.8+0.2 9.7+0.6 9.7+0.2
PTT (sec) 23.7+1.0 26.0+3.3 21.3+1.6 18.91.1%

* : Significant difference from control ($<0.05)

N : Neutrophils

L : Lymphocytes

—117(979)—

L : Eosinophils

a) : Mean +S.E.

B : Basophils

M : Monocytes
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Table 8§ Hematology data in male rats treated intravenously with argipidine (MD-803) for 26 weeks
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Group Control 3mg/kg 9mg/kg 27 mg/kg
No. of animals 10 10 10 10
RBC (108/mms3) 7.9840.12% 8.04:40.12 8.07 £0.10 7.93£0.17
He % 45.540.7 45.8+0.8 45.7£0.7 45.2£1.0
Hb (g/dD) 15.2%0.2 15.3+£0.2 15.040.2 15.1+£0.3
Ret % 1.1£0.1 1.1£0.1 1.1£0.1 1.340.2
wiBC {10%/mm?) 11.14+1.4 10.2+0.7 9.6+0.4 11.0+0.9
N 18.4+£2.5 14.94+1.7 15.642.1 16.2x1.9
L 79.1+2.8 82.641.7 8l.54+2.4 81.4+1.8
DifTerential (%) B 1.6:4£0.4 1.3£0.2 1.6£0.4 1.44+£0.3
B 0.0£0.0 0.0£0.0 0.0+£0.0 0.0+0.0
M 1.0£0.2 1.3£0.3 1.44+0.3 1.1+0.5
G/E 1.09£0.09 1,08+0.14 1.2740.08 1.2940.09
Plt (10%/mm?) 0.81+£0.03 0.88+0.04 0.81+0.03 0.79£0.02
rr (sec) - 10.0£0.1 10.0+0.2 9.9+0.2 10.0+0.1
rrr (sec) C28.1%1.7 26.1+1.1 26.6+2.9 25.44£1.3

a) : Mecan £S.E.
N : Neutrophils

L. : Lymphocytes

E : Eosinophils

B : Basophils

Table 10 Serum bioclxcmistfy data in male rats treated intravenously with
argipidine (MD-803) for 13 wecks

M : Monocytes

b Groiip Control 3mg/kg 9mg/kg 27 mg/kg
No. of animals 5 5 .5 5
GOT au/n 104 £4 11846 114:£13 131 +5%
GPT aush 2242 2142 2845 2441
Al-P (KAU) 24.743.4 24.742.8 24.7+2.4 18.4+0.8
LAP au/D 6442 6243 61+1 65+2
TG (mg/dl) 697 7244 6843 777
CHE - (dpH) 0.2940.01 0.28+0.01 0.29+0.00 0.28+0.01
BIL (mg/dD) 0. 17 0. 00 0.17:£0.01 0.18:+0.01 0.19+0.01
CRE (mg/al) 0.39£0.04 0.40:£0. 01 0.37+0.02 0.45:40.03
UN (mg/dD) 19.5+0.8 20.0+0.5 19.7+0.6 20.5+1.0
UA (mg/dl) 1.640.2 1.3+0.2 1.4£0.2 1.3z0.1
GLU (mg/dl) 191£7 19247 19746 181 45
TP (g/dD 5.5210.17 5.49:+£0.09 5.51+0.08 5.5640.00
ALB (g/db) 3.5910.13 3.63+0.07 '3.64+0.03 3.66£0.05
P (mg/dl) 6.9£0.3 6.5:4+0.2 6.5:+0.3 6.4£0.2
CHO (mg/dt) 16£2 4743 41 1643
A/G 1.87 +0.06 1.97 £0.08 1.9340.03 1.94+0.10
Na* (mEq/D 14110 141:£0 140:£0 1401
K* (mEq/D) 4.7£0.1 1.6+0.2 4.540.1 4.8£0.2
Ccl- - (mEq/D 102+1 1021 102+1 103+1
Ca" (mEq/) 4.3440.06 4.31+0.03 4.31£0.04 4.24£0.03

* : Significant difference from control {#<0.05)

—118(980)—

@) : Mean £8.E.
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Table 8 Hematology data in female rats treated intravenously with argipidine (MD-805) for 26 weeks

Group Control Img/kg 9 mg/kg 27 mg/kg
No. of animals 10 10 10 10
RBC (10¢/mm?) 6. 80 +0. 09 6.87 £0,08 7.06:£0.07 6. 85 +0. 06
Ht (%) 11.6£0.7 41.4:£0.8 42.6£0.4 42.3£0.5
Hb (g/dl) 14.2+£0.2 14.140.2 14.6£0.1 14.3£0.1
Ret (%) 1.140.1 1.1£0.1 1.0£0.1 1.21£0.1
WBC (10'/mm?) 7.840.5 8.74£0.6 9.3£0.7 8.8+£0.5-
N 17.942.4 15.5:+£3.4 11.8.£0. 8% 15.543.2
L 80.0£2.7 81.4£3.8 85.6+0.8 82,2+3.2
Differential (%) E 1.7£0.5 1.7£0.2 1.6£0.4 1.4£0.3
B 0.0£0.0 0.0£0.0 0.0£0.0 0.0+£0.0
M 0.5+0.2 1.4£0.5 1.1£0.3 0.9£0.3
G/E 0.89:+0.09 0.7740.05 1.00£0.13 1.00+0.08
Ph (105/mm3) 0.85+0.02 0.8410.02 0.79£0. 02% 0.76+0.04
rT (sec) 9.310.2 9.3+0.2 9.1£0.2 9.4:40.2
PTT {see) 23.7x1.1 25.5+1.8 24.710.9 23.5+0.8

#; Mean +S.E.
B : Basophils

* : Significant difference from control (£<0.05)

N : Nentrophils L : Lymphoceytes  E : Eosinophils M : Monocytes

Table 11 Serum biochemistry data in female rats treated intravenously with
argipidine (MD-805) for 13 wecks

Group Control Img/kg 9 mg/kg 27 mg/kg
No. of animals 5 5 5 5
GOT aub 120 £ 13 103:+6 114413 161431
GIPT au/h 27+3 26+1 2045 38412
Al-P (KAU) 19.4+2.8 14.2+1.6 14.1%1.7 19.843.8
LAP {au/bh 541 55+2 56+1 531
TG (mg/dl) 6619 70217 7047 69110
CHE (4pH) 0.81£0.07 0.88+0.06 0.87+0.07 0,77 £0.09
BIL {mg/dl) 0.18+0.01 0.1740.01 0.174£0.00 0.18:+£0.01
CRE (mg/dl) 0.51+0.03 0.48:+£0.05 0.43+0.03 0.51:4£0.03
UN (mg/dl) 23.741.7 21,9422 21.0+0.6 22.4£1.0
UA (mg/ah) 1.540.2 1.60.1 1.7£0.2 1.6:£0.1
GLU (mg/dl) 1878 179+3 184 +9 18419
TP (g/db) 6.05+0,10 6.22:+0,08 6.17+0.18 5.9840.11
ALB (g/db) 4.01:+0.08 4.0510.11 4.1940.16 3.8640.07
r (mg/dl) 5.3+0.3 5.2%0.2 5.0+£0.3 5.24+0.2 :
CHO Gng/al) 584 5844 636 6115
A/G 1.98+0.09 1.89+0.13 2.13+0.12 1.824+0.04
Na* (mEq/D) 13910 1390 138+1 139£1
K* (mEq/D) 4.1£0.1 4.2£0.1 4.2£0.1 4.4£0.1
Cl- (mEq/D) 10341 103:+0 103:+1 10340
Ca* (mEq/D) 4.36+0.08 4,42:+0,07 4.4140.09 - 4.3540.08

—119¢981)—

a) : Mcan £ S.E.
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Table 12 Serum biochemistry data in male rats treated intravenously with
argipidine (MD-805) for 26 weeks

Group Control 3mg/kg 9 mg/kg 27 mg/kg
No. of animals 10 10 10 10
GOT au/mh 138 4+ 12% 122 +10 116+9 117 +4
GPT au/sh 4743 37+3* 38£1* 4112
Al-P (KAU) - 20.4+2.3 21, 0%1.6 18.811.2 21.3£1.6
LAP au/b 6541 6612 62+2 6212
TG (mg/dl) 8747 94+7 208 77x4
CHE (dpH) 0.30+£0.01 0.32+0.01 0.30+£0.01 0.30+0.01
BIL (mg/dl) 0.22+0.01 0.21+0.01 0.21+0.00 0.21+0.00
CRE (mg/dl) 0.48+0.03 0.43+0.03 0.40+0.02 0.4440.03
UN (mg/dl) 19.540.8 19.140.7 18.6+£0.4 20.3+0.6
UA (mg/dl) 1.3+0.2 1.44+0.2 1.2+0.1 1.2+0.2
GLU (mg/dl) 193 +8 189+8 188+ 6 19142
TP (g/dD) 5.74+0.06 5.9540.07* 5.88.+0.07 5.60+0.11
ALB (g/dD) 3.29+0.03 3.37+0.04 3.34£0.05 3.24£0.07
P (mg/dl) 5.540.2 5.6+£0.2 5.7+0.1 5.6%0.1
CHO (mg/dD 51+3 5013 51%4 4613
A/G 1.3440.03 1.31£0.03 1.32+0.03 1.3940.04
Na* (mEq/l) 1341 1341 133+1 1341
K+ (mEq/l) 5.140.1 5.3+0.1 5.4%0.1 5,2+0.2
Cl- {mEq/l) © 1001 100£1 9842 9941
Ca* (mEq/l) 4.69£0.07 4.75£0.07 4.59:40. 14 4,58 +0.09

* : Significant difference from control (p<0.05) 2) : Mean +S.E.
Table 18 Scrum biochemistry data in female rats treated intravenously with
argipidine (MD-805) for 26 weeks

Group Control 3mg/kg 9mg/kg 27 mg/kg
No. of animals 10 10 10 10
GOT (018775 2154522 171425 15019 160+24
GPT au/sh 68112 5616 608 5647
Al.P (KAU) 12.4+1.1 14.1+1.7 14.9+1.7 17.842.0*%
LAP auv/h 58+2 5342 5742 5942
TG (mg/dl) 6017 7916 74110 64110
CHE (d4dpH) 0.89+0.06 0.9510.05 1.00£0.07 0.97+0.06
BIL (mg/dl) 0.22+0.01 0.2310.01 0.22+40.01 0.22+0.01
CRE (mg/db) 0.4640.03 0.47£0.03 0.504£0.03 0. 47 £0.02
UN (mg/dl) 22.0x1.0 22.0+0.5 21.740.7 20.54+1.0
UA . (mg/dD) 1.340.1 1.240.1 1.240.1 1.2£0.1
GLU (mg/dl) 173+5 17916 177 4 18016
TP (g/dl) 6.6340.15 6.80+0.12 6.47£0.13 6.45%0.13
ALB (e/dD). 3.7240.09 3.8440.07 3.69%0.08 .. 3.67+0.07

—120(982)—
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Table 13 Continued

Group Control 3mg/kg 9 mg/kg 27 mg/kg
p {mg/dl) 4.5£0.2 4.910.1 4.940.2 4.6%0.1
CHO (mg/dl) 7047 665 56 +3 7046
A/G 1,28+0.03 1.30£0.02 1.33:£0.03 1.3240.03
Na* (mEq/l) 135 +1 1351 1350 136 +1
K* (mEq/D) 4.61+0.2 4.6£0.2 1.8+0.2 4.7+£0.2
Ci- (mEq/1) 99+1 100£1 10141 99+1
Ca* (mEq/l) 4.95+0.04 5.01£0.04 4,894+0.11 4.86+0.10

* : Significant difference from control (p<<0.05)

a) 3 Mean +S.E.

Table 14 Organ weight data in male rats treated intravenously with argipidine (MD-805){or 13 weeks

Group Control 3mg/kg 9mg/kg 27 mg/kg
No. of rats 5 5 5 5

Body weight (g) 508. 4 £14. 92 507.4%11.9 510.0£7.7 503.0+11.7
Brain (€)) 2,1440.07 2.124+0.01 2.13£0.03 2.13£0.03
{g/100 g b.w.) 0.42+0.01 0.42£0.01 0.42£0.01 0.4240.01
Heart &) 1.57 £0.06 1.58 £0. 06 1.59+0.07 1.55+0. 08
' (g/100 g b.w.) 0.31£0.01 0.31+£0,01 0.31£0.01 0.31:+0.02
Spleen ® 0.784+0.02 0.82+0.04 0.82:+0.03 0.72£0.03
(g/100g baw.) | 0.15+0.00 0.16£0.01 0.16£0.01 0.14£0.01
Lung (&) 1.38£0.03 1,32£0.07 1.36+:0.04 1.3840.07
(g/100 g b.w.) 0.27 £0.01 0.26:+0.01 0.27+0.01 0.2840.02
Liver €3] 14.38£0.51 15.57 £0. 39 14.56 £0. 24 14.66 £0. 32
(g/100g b.w.) 2.83+£0.06 3.08+0.11 2.85+0.02 2.9240.05
Kidney (& 3.01.£0.11 3.19:40.08 3.054£0.09 3.17+£0.14
(g/100 g b.w.) 0.59£0.02 0.63£0.03 0.60£0.01 0.63+£0.03
Testis 1€:)) 3.40£0.13 3.60£0.05 3.5540.08 3.32%0.32
(g/100 g b.w.) 0.67+£0.02 0.71£0.02 0.70+0.02 0.66£0.06

Thymus (mg) 321,94 +25. 14 358.82+33.32 335. 44 +£39.52 344.58 £24, 87
(mg/100 g b.w.) 63.341£4.59 70.03 £5.08 65.78+£7.72 68.77 £5.58
Iypophysis {mg) 13.68+0.58 12.56 £0.53 13.60+0. 20 13.12:£1.07
(mg/100g b.w.) 2.69:+0.06 2.48£0.13 2.67 +0.01 2.60+0.16
Thyroid {(mg) 28.24+£2.01 30. 08 +£2.62 27.26 1. 45 27.76:+2.43
(mg/100 g b.w.) 5.58 £0. 44 5.90+0.38 5,36:+0.34 5.55.£0.56
Adrenal (mg) 66.20£3. 41 56. 64 +0. 93 60.62:+2. 48 68.60£3.73
(mg/100g b.w.) 13.03£0.57 11, 18.40.22* 11.90+£0.54 13.65+0.73

* ; Significant difference from control {(<0.05)

—121(983)—

a) : Mean +:S.E.
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Table 15 Organ weight data in female rats treated intravenously with argipidine (MD-805)for 13 weeks

Group Control 3mg/kg I 9mg/kg 1 27 mg/kg
No. of rats 5 5 | 5 : 5
Body weight (g) 299.6:+12. 39 301.049.5 | 2934488 | 304.8+9.2
Brain ® 2.06+0. 07 2.01+£0.05 | 1.95+0.03 1.98 +0.03
(/100 g b.w.) 0.69+0. 04 0.67+0.03 0.67+0.02 0.65+0.01
Heart ® 1.04£0.05 1.00+0. 02 1.02+0. 05 ‘ 1.09:+0.04
(g/100 g b.w.) 0.35+0. 01 0.33£0.01  0.35+0.01 0.36+0.01
Spleen © 0.56 +0. 05 0.56.+£0.02 J 0.57+0.03 ‘ 0.6310.03
. (g/100g b.w.) 0.19+0.01 0.18+0.01 | 0.19:0.01 | 0.2140.01
Lung @) 1.1310.05 1.1540.04 1.069+0.03 1.17+£0.05
(8/100 g b.w.) 0.3810.01 0.38+0.02 0.37+0.01 0.38+0.01
Liver ) 9.47+0.58 9.22+0.36 9.78+0.52 9.87+0.47
(g/100 g b.w.) 3.15+0.10 3.06+0.06 3.34+0.16 3.23+0.08
Kidney ® 1.980.13 1.95+0.05 1.97+£0.06 2.0340.11
(g/100g b.w.) 0.66:+0. 03 0.6510.01 0.67+0.02 0.66+0.02
Ovary (mg) 90.42+6. 12 93.08+3.96 99.22+4.39 92.44+6.76
(mg/100 g b.w.) 30.14+1.53 30.90+0.76 33.99 +2.00 30.24+1.73
Thymus  (mg) 336.66 +21. 45 311. 96 +28. 99 287.62+22.95 | 345.70+44.28
(mg/100 g b.w.) 112.37£5.82 | 104.97+11.93 | 98.36+8.21 112.39411.70
Hypophysis (mg) 20. 26 +0. 63 ‘ 21.46£1.21  © 18.1411.10 ‘ 17.62 £0. 97
(mg/100 g b.w.) 6.81+0.16 | 7.1840.57 |  6.19+0.37 | 5.81+0.38
Thyroid  (mg) 23.40£1.46 ' 25.56+0.88 22.94+0.98 = 25.54+1.50
(mg/100 g b.w.) 7.8010. 28 8.56 +0. 55 7.88+0.54 |  8.38+0.44
Adrenal  (mg) 69.80+2. 40 74.8242.91 75.64+4.34 ’ 80.4214.58
(mg/100 g b.w.) 23.44+1.24 | 24.87+0.66 25.8311.44 . 26.35:1.10

a) : Mecan £ S.E.

Table 16 Organ weight data in male rats treated intravenously with argipidine (MD-805)for 26 weeks

Group Control 3mg/kg 9mg/kg l 27 mg/kg
No. of rats 10 10 10 ! 10
Body weight (g) 570.7 +22. 72 597.1+25.3 596.4+15.8 | 578.1+13.5
Brain ® 2.20+0.02 2.1940.03 2.1840.02 |  2.21+0.03
(/100 g b.w.) 0.391+0.01 0.37.+0.02 0.37+0.01 0.38+0.01
Heart ® 1.66+0.04 1.74+0.07 1.74+0.06 1.66+0.04
(8/100 g b.w.) 0.290+0.01 |  0.29+0.01 0.29+0.01 0.29+0.01
Spleen ® 0.87+0.04 0.87+0. 04 0.90+0.03 0.96+0.05
(g/100 g b.w.) 0.15+0.01 0.15£0.01 0.15+0.01 0.17+0.01
Lung ® 1.51:£0.04 1.5740.04 1.5740.05 1.56+0. 05
(8/100 g b.w.) 0.27+0.01 0.27+0.01 0.26+0.01 0.27+0.01
Liver ® 15.37:+0. 64 16.63+0. 81 16.92 40, 53 15.98+0. 43
(8/100 g b.w.) 2.70£0.05 |  2.78+0.03 2.84+0.08 2.76+0.05

—122(984)—
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Table 16 Continued
Group Control Img/kg 9 mg/kg ! 27 mg/kg
Kidncy ® 3.31£0.09 3.541£0.15 3.38x£0.10 ‘ 3.4340.08
(g/100 g bav.) 0.58£0.01 0.59+0.01 0.5710.02 : 0.600,01
Testis [€:9) 3.61+0.13 3.76£0.12 3.6910.09 l 3.55£0.10
(g/100g b.w.) 0.64:£0.02 0.64£0.03 0.62+0,02 | 0.62+0,02
Thymus (mg) 262.17 £18.55 262. 15 £ 36. 40 297. 88 + 26. 27 314. 71 + 38. 67
(mg/100 g b.w.) 47,28 +4. 36 43.82+5.85 49.53+3.50 54.28 £6. 44
Hypophysis (mg) 14.3110.63 14.31£0.60 14, 44£0.74 14.05+0.69
(mg/100 g b.w.) 2.53+£0.13 2.43£0.11 2,42£0.10 \ 2.44£0.14
Thyroid (mg) 30.69:+2, 49 34.4742.17 34.93+1.72 | 33.1941.60
(mg/100 g b.awv.) 5.42:£0.48 5.76:4£0.24 5.8940. 30 5.7840.32
Adrenal (mg) 63.31+2.24 67.2342.64 62.39£3. 14 ., 64.5212.74
(mg/100 g b.aw.) 11.19+0.45 11.31£0.30 10, 490,50 * 11.2040. 50

» ; Mean£S.E.

Table 17 Organ weight data in female rats treated intravenously with argipidine(MD-803)or 26 weeks

Group Control 3mg/ke 9mg/kg 27 mg/kg
No. of rats 10 10 10 10
Body weight (g) 319.2£7.5% 326.3£9.7 334.3+8.5 ! 337.2+8.2
Brain @ 1.96+0.03 2.00+0.03 2.03+0. 02 2.01:+0.02
(g/100 g b.w.) 0.62+0.01 0.6240.02 0.61£0.02 0.60 0. 02
Heart ® 1.09:40.03 1.09£0.03 1.11+0.02 1. 1440, 02
(g/100 g b.w.) 0.34£0.01 0.34£0.01 0.33+0.01 0.34£0.01
Spleen ® 0.57+0.03 0.54£0.02 0.61+0.02 : 0.61£0.01
(e/100g baw.) 0.18+0.01 0.17+0.01 0.18£0.01 | 0.18:0.01
Lung () 1.17£0.03 1.20:£0.03 1.21+0.03 1.2340.02
(g/100g b.w.) 0.37£0.01 0.3740.01 0.36+0.01 0.37£0.01
Liver @®) 9.34+£0.25 10. 14 £0. 47 10.13£0. 35 10.16 0. 33
(g/100 g b.w.) 2.93+0.06 3.10£0.08 3.03:0.06 3.02£0.09
Kidney () 2.07 £0.06 2,12+0.07 2.15+0.07 2.17+£0.03
(g/100 g b.w.) 0.6540.02 0.65:+0.02 0.64+0.01 0.64+0.01
Ovary (mg) 85.50:+8.75 82.27£7.02 89, 44 £8. 50 85.8447.49
(mg/100 g b.w.) 26.69+2.55 25.29+2.15 26.96+2.72 . 25.38+2.02
Thymus (mg) 204.70£ 18,96 224, 22+20.23 244. 75 +25. 45 “ 212.40£16. 01
(mg/100 g bav.) 64.01+5.63 68. 86 +£5. 95 73.23£7.67 © 63.16 1:4.87
Hypophysis (mg) 26.8242.23 21.63+2.31 22.04+1.69 22.734+1.60
(mg/100 g b.w.) 8.44£0.76 6.65£0. 76 6.58 +£0.47 6.80 0. 54
Thyroid (mg) 24.63£1.23 24.68+1.83 28.45%1. 34* 27.39+1.54
(mg/100 g b.w.) 7.72:+0.34 7.51+0.43 8.51+0.34 8.17+0.52
Adrenal  (mg) 70.74£2. 48 77.71+3.76 85. 80 4 3. 25* 81.22+4.44
(mg/100 g b.w.) 22.24 40.81 23,85+0. 93 25.70 £0.87* 24.21+1.46

* : Significant difference from control (p<0, 05)

—123(985)—
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Table 18 Macroscopic findings in rats treated intravenously with argipidine (MD-805) for 13 weeks

Sex Male Female
Findings Dosc(mg/kg) | 0 3 | o 27 0 3 9 27
No. of rats 5 5 | 5 5 5 5 5 5
Lung: Grey-white spots 0 0 0 0 (0.12)* 0 0 0
: Red spots 0 0 0 0 (0_12) 0 0 0
Liver: Dent foci oz| © 0 0 0 0 0 0
Kidney: Pyelectasia (Unilateral) (0_12) 0 0 0 0 0 0 0
Testis: Atrophy (Unilateral) 0 0 (0.12) (0.12) / / / /
Abdominal adipose tissue: 1 2 1 0 0 0 0
Yellow nodule | (0.2) | (0.2) | (0.4) | (0.2)
Subeutis: Hemorrhage 0 0 0 0 0 0 0 (0.12)
Uterus: Hydrometra / / / / 0 0 (0_12) (0'12)

* : Mean pathological score (Total score/No. of rats)

Moderate, 3 : Severe)

Score (0.5: Very slight, 1: Slight, 2:

Table 19 Macroscopic findings in rats treated intravenously with argipidine (MD-805) for 26 weceks

Sex Male Female
Findings Dose(mg/kg) 0 3 9 | 27 0 3 9 | 27
No. of rats 10 10 10 10 10 10 10 10
Thymus: Atrophy 0 0 0 © {)* 0 0 0 0
: Red spots of o ol of ofghi o0l,!
; P (0.1) (0.1)
S . 1
: Milk-while foci 0 0 0 0 0 0 . D 0
Mesenteric lympho-node: Enlargement 0 0 0 0 (0 %) 0 0 0
Lung: Transparent foci © i) 0 0 0 0 0 0 0
. : 2 1
¢ Red-brown foci (] ©.2) (0.1 0 0 0 0 0
. » i 1
¢ Dark-red foci 0 0 0 0 0 0 0.1 0
Liver: White spot L] 0 0 0 %) 0 0 0 0

—124(986)—



BB L ¥ Vol.14 Suppl.5 Dec. '86

Table 19 Continued

Sex Male Female

Findings Dose(mg/kg) 0 3 9 | 27 0 3 9 | 27

No.ofras | 10 | 20| 10| 10 | 10| 10| 10| 10

Liver: Discoloration ) %) 0 © {) 0 0 0 co. g) 0

Caccum: Thickening of wall 0 0 0 0 c© i) 0 0 0
Ki . . . 2 2 1

idney: Pyelectasia (Unilateral) 0 0.9 [0.2) Q .1 0 0 0

Kidney: Dent foci o | o of o] 0|y {) o| o

: Granular surface 0 0 0 . ;) 0 0 0 0
Urinary bladder: Thickening of wall and red 1

spots with calculus 0 0 0 0 (0.2) 0 0 0

Ovary: Cyst V2 V2N B2 2 BT 2 PO I

Mammary: Milk-white mass 0 0 0 0 . {) 0 0 0

: Brownish 0 0. i) 0 0 co. %) 0 0 (1]

Adrenal: Milk-white spots o 0o 0o} 0| }) o| of o

B 1 1

: Brown spots 0 0 0 0 ©.1) [0.1) 0 0

¢ Swelling 0 0 0 0 0 0 0 (. {)

Pituitary: Enlargement 0 0 0 0 0 (0. i) 0 0

. . 3 3 3 3 4 4 3 4

Harderian gland: Dark-brown foci ¢0.3) [0-5) [c0.3) [0.3) [¢0.5) [0.4) [¢0.3) ico. )

: Swelling o of o of ol }) o o

Skin: Falling out of hair 0 0 0 0 (0. i) . i) 0 0

Subeutis: Hemorrhage 0 0 0 0 0 0 0 o

: Grey-brown nodule 0 0 0 0 0 0 0 (0.2)

Abdominal adipose tissuc: Yel L PR RS N
al adipose tissue: Yellow nodule 0.1 |¢0.5) [¢0.1) [¢0.1) 0 0 0 0
Abdominal muscle: Hemorrhage 0 0 0 0 0 0 (. }) 0

* : Mean pathological score (Total score/No. of rats)

Moderate, 3 : Severc)

Score (0.5 : Very slight, 1: Slight, 2:
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Table 20 Microscopic findings in rats treated intravenously with argipidine (MD-803) for 13 wecks

Sex Male Female
Findings Dose(mg/kg) 0| 3 9 27 0 3 9 27
No. of rats 5 5 5 5 5 5 5 5
: Focal diti 0 — lotd 00 — 1 — |}
Heart: Focal myocarditis - (0. )* (0. 1)
: Small round cll infiltration ob| = | —len| | —-1—1] o
. 1 2 | 3| _
Lung: Granuloma oDl — = 1(0.3) |c0. 4> —_ 0
1 Appearance of foamy cells 1 —_ - 1 2 — - 0
: Appeara amy  cell (0.2) (0.1 (€0.2)
: Calcification of vessel wall 0 —_— — 0 0 — — 0
: Focal pleuritis 0 — — 0 0 - - 0
Liver: Innerlobular or periportal cell 5 _ _ 5 5 . _ 5
. accumulation (0.5) (0.5) [(0.8) (0.5)
: Calcification of vessel wall | —| =] o] o —=|—-10o
: Cholangiofibrosis o %) —_ — 0 0 - — 0
: Cytoplasmic vacuolated liver cell foci 0 - — 0 0 - —|.0
: Granuloma 0 — — 0 0 - 0
) o . . 4 3| s 3
Pancreas: Interstitial round cell accumulation 0.4 | — = 0. 0.5 | — = |o.3)
¢ Deposition of yellow pigment 0 - — 0 0 _— — 0
: Acinar atrophy and fibrosis 0 - — 0 0 - - 0
- Focal ir ; 1 1
= Focal inflammation ©0.2| — —_ 0 0 — - ko.2
I - . . 2 | 2| 21| 3 1 1| 1
Kidney: Interstitial round cell infiltration ©.2) [c0.2) [c0.2) 0.3 0 ©.1) [(0. D [0. D
: Degencration of proximal tubular 4 2 1 4 0 1 2 3
epithelium (0.4) ((0.2) |(0.1) |(0.6) (0. 1) {(0.2) [(0.3)
: Dilatation of tubular lumen (] 0 0 0. g) 0 0 0 (0. g)
: Thickening of proximal tubular 4 2 0 4 0 2 1 2
basement membrane ‘ (0. 4) [(0.2) (0.5) (0.2} [(0.1) [€0.2)
: Thickening of glomerular basement 0 1 0 2 0 2 0 1
membrane (0.1) (0.2) (0.2) (0.1)
: Thickening of basement membranc of | 17| 2 |7 g 4| o | 1 0 0
Bowman’s capsule (0.1) {(0.2) [(0.2) |(0.4) (0. 1)
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Table 20 Continued
Sex Male Female
Findings Dosc(mg/kg) 0 3 9 27 0 3 9 27
No. af rats 5 5 5 5 5 5 5 5
Kidney: Dcposition of PAS positive material in 3 5 3 5 1 0 0 0
glomerular tuflt (0.3) €0.5) |(0.3) [(0.5) [(0.1)

: Calcification of tubulus 0 0 0 0 0 0 0 0
: Eosinophilic body 0 0 : 0 0 0 0 0 0

s fa
: Hyaline cast 0 0 0.1) ;(0_ 1) 0 0 0 0
Urinary bladder: Cystitis 0 —_ - 1 0 0 — - 0
Prosiate: Chronic inflammation 4 — — 3 / / / /

S : (1.0) (0. 6)
Thyroid: Ultimobranchial rest 0 - - 0 Q) {) - — 0
; .
Mammary: Adenocarcinoma 0 —_ —_ 0 0 — - 0
Harderian gland: Inflammation 0 - - 0 0 — - 0
Mesentery: Granuloma 0 — - 0 0 — = Yo i)
1
|

Abdominal adipose tissue: Focal necrosis 0 - — 0 0 — t — 0
Subcutis: Hemorrhage 0 — — 0 0 _ l — ('0_ i)
Tail : Hemorrhage 0 - — . 3) (0 g) — 1~ . ;)

*: Mean pathological .score (Total score/No. "of rais)

Moderate, 3 @ Severe)

I, BB KR & AimEhis,

Il 8B&IUER

Y3k argipidine (MD-805) o 3, 9,
27 mg/kg % 7 » biZ 26 MG BR M9 £ 5
L, {aitigtk 2 L,

—AEIR T, SIRE, FERIRRE R U O
FEMERIRR S 0 M X 5 TR0, B
HOJIIE B X R, @0, HREAER EH
ZHhiest, Withd A S ARHIN S
e R EE 2 BRI,

Scorc (0.5: Very slight, 1: Slight, 2:

— 1 Not examined histopathologically

fhil, MLk ds & OVBOK dit € 1%, 27 mg/ke
BOHESISET 5 X b Hok o Mmsis Shie
DL, FEHEE s X O AR EERE b
HEIELFARTH - T

fREAE, BN S L ORI Ciibeds
ZRETS L BbhaBERA LR o1,

Rt -CiREI o RMmd 27 mg/kg BEO i
WEt s hic, argipidine |3—LFEMT H\TH|
REMiz A SR Tl &, THSENRS LR T
% X5 it LMo Bbd A b h ¥, ¥
7=, BRERESETT S F TR G, UK
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Table 21 Microscopic findings in rats treated intravenously with argipidine (MD-803) for 26 weceks

Sex Male Female

Findings Dose(mg/kg) 0 3 9 27 0 3 8 27

No. of rats 10 10 10 10 10 10 10 10

Heart; Focal myocarditis (0. ﬁ)* - — |co. g) (0. i) - — lo. i)
: Small round cell infiltration 0 - — 0 0 - — 0
Lung: 7 4 3 5
ung: Granuloma ©0.n | ~ oj. 0.2y | T 0.3

A . 3 3 3

¢ Appearance of foamy cells ol — — 0.2y 0.2 | ~ - 0

: Calcification of vessel wall 0l = | —lon| | —|— o

: Focal pleuritis . b — | =]l o] ol =1|—=1 o
Liver: Innerlobular or periportal cell 10 _ . 10 10 _ _ 10
accumulation (0.7) (0.6) [(0.7) (0.6)

: Calcification of vessel wall 0 — - 0 0 - - 0

: Cholangiofibrosis c© %) — — 0 0 - - 0

: Cytoplasmic vacuolated liver cell foci 0. }) — = | % 0 — - 0

: Granuloma 0 - — ko ;) 0 - - 0
Pancreas: Interstitial round cell infiltrati 4 8 5 4
] : a ell infiltration 0.2 | — — 0.9 {0.3| — - 0.2
¢ Deposition of yellow pigment © g) — = ko %) 0 - — 0

s A . 2 4 3

: Acinar atrophy and fibrosis 0.2 — — 0 0.3 — - ko.2)

: Focal inflammation 0 — — 0 0 — - 0
Kidney: Interstitial round cell infiltration © g) c© g) © g) © :) © i) © g) . g) © g)
¢ Degeneration of proximal wbular 5 2 3 10 0 1 5 2
epithelium (0.3) {(0.1) [(0.2) [(0.8) (0.1) {(0.3) {(0.1)

: Dilatation of tubular cavity (© i) 0 0 © g) 0 0 0 0

) . 5 1 7 1

¢ Hyaline cast , €0.3) 0 0. 1) [¢0.4) 0 0 0 0.1)

: Thickening of proximal tubular 5 3 3 10 1 1 5 2
basement membrane (0.3) [(0.2) |(0.2) 1(0.8) {(0.1) {(0.1) {(0.3) {(0.1)

¢ Thickening of glomcrular basement 7 3 5 8 4 4 5 4
membrane (0. 4) 1(0.2) |(0.3) (0.5) [(0.2) [(0.2) [(0.3) {(0.2)
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Table 21 Continued

Sex

Female

0 3 9 27 0 3 9 27

No. of rats

10 10 10 10 10 10 10 10

Kidney: Thickening of basement membrance of
Bowman'’s capsule

: Dcposition of PAS positive material in
glomerular tuft

: Hyperplasia of pelvis mucosa with
calcium dcposition

: Pyelitis

: Calcification of tubulus

: Eosinophilic body
Urinary bladder: Cystitis
Prostate; Chronic inflaimmation
Thyroid: Ultimobranchial rest
Mammary: Adenocarcinoma
Hardarian gland: Inflammation
Mesentery: Granuloma
Abdominal adipose tissc: Focal necrosis

Tail: Hemorrhage

9 7 8 10 6 2 7 6
€0.5) |€0.4) [(0.4) [0.9) {€0.3) [(0.1) |(0.4) |(0-3)

9 8 8 10 5 7 4 5
(0.5) [(0.5) [(0.6) |(0.6) [€0.3) [(0.4) {(0.2) {(0.3)

o| o (o.g) o| ol o] o] o
1] 1 3
01 o 0l | ° k2
2
of o of ookl o] o]0
1
o | o 0lght o of of o
1
o =1 =1 odonl—|—1]°
3 7
on| — |~ lee| /| /| /|7
2l _ sl ol | —-1.2
(0.1) (0.2) (0.1)
1
ol —| =] olonl—[—1]°
4 7 _ 6
- — [¢0.5) |(1.5) - 1.4)
1
o | — | = %oy — | — | ©
1 1
ol — | —len| o~ |~ °
ol -t 3| 1l _|_1|s5s
(0.3) (0. 1) (0.6)

* ; Mean pathological score (Total score/No. of rats)

Moderate, 3 : Severe)

TeoRz k- - FLEE XL OIS, TOHD
TN EBOTLIEREHAOBRECENTHS
AN W0 TH Y BBCRETHE
L& i3#E X Hhisy,

MR 3 L Uit 4 LN T,
#BVIRBE A5 TR R St A B B
X bhicn, PRI IENREAORE
FLChsrRARs X OCREPHCHE LLE
{feeiigl, BHECBETAELERELLL

Score (0.5 : Very slight, 1: Slight, 2:

— : Not examined histopathologically

e,

PSR T, 2664EBRMAD 27 mg/kg
BHOTHEM R, RO, WLERO
IR X CBROIEARBIC I L TREDM
s X CBEOREAFIAA A Hhich, Zhbd
DLt Fo iz A bhI-FOEL, Tihbb
ME~oRFMREHE, BTFHE HAERERIE
SO IR, HEkfkD PAS [BiER O X
VA= = VEELER O PEOEEL L —doM
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Y R SN A TR & "".‘- "‘%z
A : Degenerative proximal tubular cpithelia, H-E stain, x 100
B : Thickening of basement membrane of proximal tubuli, PAS reaction,
% 100
Photo. 1 Kidney from a male control rat sa:rificed afier dosing for 26

weeks

A @ Degenerative epithelia, dilatation of cavity and interstitial cell infiltra-

tion with fibrosis, H-E stain, x 100
B : Thickening of basement membrane of proximal tubuli and Bowman’s

capsule, PAS reaction, x100

Photo. 2 Kidney from a male rat treated with 27 mg/kg of argipidine
(MD-805) for 26 wecks
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MULELTHD L bbh3d, £HLT» PE
R, T i > TRAT 5 BIETHEY B
SV IIBETAS 7 &£ &R RS BELL MR
O R AR L. = O—BYIZH bRl bz
BES TR, PINEE L TRk DR E
GLISHE O IR, PAS ik iio ¥aiic &) »
B, KCCRATORE (LEOFHE, B
O, WTFAES X OCKEROEL) 245
nB 2 ENDARFEMNARREGELEIZLD DL
ELONTWD, ZARBOTHLES LidiEE
FIRRC RN T Ch D RERF O T 138 X
T26MIER RO TRz BV T LRI IR &
et ERERSOHE, RETALA,
R AN ORI AGRERMANEE & S 7ev LISV J
Behohic, ¥i, 138ERAL Y 26818
BT, ML Y LHTHEREOHIEN VL, &/
ELiid ZHhid diliRoPE> &K
5’:'&3'9 ” fCo

DX 5z argipidine OIFCENTHE
{bi%, 27 mg/kg BEo HET 32 S RTUREL
oRm, RO Rnds & O T N O K155
T oo MIBETHHE ORI EALMHOIX
htwiswd, RAHEREPEERBIZL DX
HFNMEMXhE T EXHBh T Y, ik
MR EE T 5 IR T & LT — Il 7 B
BT = X B T o {3138 %2 thyroxin 5.8
X3 okl ootz & 3 To fiEsrfidi s h
Tvd, SEDOEHETIT, argipidine OFF
IHBE RO WA Ch B IR ko i X
BT~ N ToM@O—RHEt s L b
#zxbhd,

BLED# N argipidine 226812 5 F
I ME L & 20 fEE ML 9mg/kg &
#xbhi,

= #

i b = v ¥ v argipidine (MD-805) ® 3,
9, 27mg/kg % CD (SD) %3F », Iz 2634
MRS L, Bk 2B L.

—RERER, R0, fEMEER, MOKE, MEEEAY
B, midfbseaiete, Wit MBI B
e, OTRERBREE, BERTULS X OHIEAR
NFE R LA, 27 mg/kg BROREC
Sk it R, FBRofiins X ik TFHRZE
DREREMIS B, FOMOHFERTIT T
TOMAT W TR RRT S Bk A b
Mot

LDz ki, argipidine %3, 11226
Bk Lic & F o KEE ML 9mg/kg L
EEhi,

X [

D) BRI BIOhY AEhET  SEER
LEeNth s S (1982)

2) MEEEST, AREHRS : S TRMILAR
Wil (1980)

3) MEEELR, LEEMY: : SHELRTIMEAR
430 (1980)

&) MBI, i « SR rRmit i
{53 (19800

5) BT ias : Exp. Amim. 20(2): 184 (1980)

6) Snel K.C.: Pathology of laboratory rats and
mice, Backwell Scicntific Publications, Oxford
and Edinburgh (1967), p. 104.

7) Lalich J., Faith G. & Harding G.: Areh.
Pathel. 89: 548 (1970)

8) Berg B.: Proc. Soc. Exp. Biol. Med. 121: 198
{1965)
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Argipidine (MD-805) ®4 X 6 5 A/
ik AES OB EEERAER

FREH A PRI

o IR AT N = G 1 I N S B
MoK 2 X BWon aE 0 M MK )

Six Month Chronic Intravenous Toxicity of
Argipidine, a New Antithrombotic Agent, in Dogs

Yoshiyuki Ono, Mitsuyoshi Yoshida, Toshiroh Iwasaki,
Nami Sagara, Masayasu Sckiguchi, Kiyoshi Aihara
and ‘Takeshi Onodera

Research Institute, Daiichi Sciyaku Co., Ltd.

ABSTRACT
Chronic toxicity of argipidine, a new antithrombotic agent, was investigated
in dogs by 6 month consecutive administration of a dialy dose 1, 3 or 9mg/kg.
At a dose of 1 mg/kg, no changes were seen which were attributed to treatment.
Dogs treated with 3 or 9mg/kg showed a low incidenced of vomiting just after
administration.
From these results, no-effect dose of argipidine was considered to be 1mg/kg

under the present experimental condition.

KEY WORDS
Argipidine, MD-805, Antithrombotic agent,
Chronic toxicity (Dog)
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# g
Argipidine (MD-805) %, #iF = v ¥ v{FH
AL, ME (MmeE, SidmpRmRE,
PR i T PIBEEE B BR) o HRIREE L LTS
HCHD, §H, KMTMOo—KE LTS =
AR 6 » F @ik Hel: M J2 I L 2D Tl 3
B,

I HHE&ITHE

1 #BRERY

1) 3o itk (Fig. 1)

2) W4EHBH

EHRBYURE, TROAKLEG TS 0ox 3
Bz CEs Ui,

AR :5.4% D-v 2 ¥ b — ik iz argi-
pidine % 2.7, 0.9, 0.3 3 X0 GHELtR
B mg/ml o &iREY E4T5,

2 KBRFx

D MG

6 » RO ¥ — 7 2 REEHEA 23T % MAGERH
HEEA (19844E12[ 13H AT L., #96:8nm
fbEwctk, IifEils 8% i UCiithie 2
7 ST fHEHE A 161 SR Zuih Bk C B3k
B (19854E1 A28R) BT TvAREIc
i/ Lic, Bh4i, =iE23+2°C, BEESS+
10%, 1285B)MH] (7 : 00~19:00) o4 =If
R EN CEARE I % L, HROBEY
st (Y =v2ARERK.K. MDS) %8
300g/H4-%, ERHEAEZBK, AreHhLT

NH
=

A4

NH:

Suppl.5 Dec. '86

HHC s ais, RisEERINE, FAr
DANRC, BRIIAZRFIOH - FiIRTfi-
o

2) EHs

a) Rfko e
RIHRBE IR P G- 5 By & o B 5-1fiE
ik (30~40mi/dog RHE), AP BE
(0.96 mg/m!) 35 X UKD 5.4% D-7 4+ E b
— VIR sV B RS E T B FIATE O R
NBE 2. 7mg/m)) #EBLTHGARO
mg/kg L L, B\Thiifice 3mg/kg X VUE
Miik% 1 mg/kg & Lic,

b) REAFFOHER
3AEICE S I T 4 BER RE
L, &RECHidEs 4 RS Lic,

c) Hrh ke X OMYIEIbIM

22G 55 WIEBGRRHF F 4 AH—F T
HEHHETZ AV CERICE Ui s R S
3.33mi/kg H THMLBIRN 1 HL1E, 6
» B (198541 H29A~1985‘E8 1 H) #
L7z

3 B %

1) —friids

a) fERMZE
FeEINIP4E A B bhliids X OB iU &
L& 1T » 1,

b) fHUE
BeBRDHGATT, BIKDNEAH 3 » B ¥ ciM1
B, ZTo#hix 2Bl EgER LA,

c) {EMEIE

COOH

C~NH{CH:);CHCO—N >—CH:
NHSO:; H

N *H:0

CH,

{E24 : 2 R, 4 R)-4-methyl-1-{N2-((RS)-3-methyl-1, 2, 3, 4-
tetrahydro-8-quinolinesulfonyl)-L-arginyl]-2-piperidi-

niccarboxylic acid hydrate
Fig. 1 Argipidine D{beintk
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LA, BYAEDHMREE 3 A B % TR M
m, zo@#iz2Mic1 @300s/HEh%, B
iR IV TR L,
2) B
a) Witk
$raEpAT, 3133 k D25 s 1T B
T C D S 16 MR AR L, B
(FAF 4 RF 4 PR, 4 A AZJED 2 X
b, pH, Ayl, FFOBE ¥ b vik ¥
YAEY, Bifils vy ey - ¥ i
Lie frbe TR s & OOR vt it & U2
HELUi,
b) IR EHREY
RGN, BrEEL23 X 026 iz e lh iz
ST TR B i3 L OMRIEES £ TR LB
IEfitide 2HE L,
€) IEEERRAE
PRGN, $29E5, lds X U6 B
TOEN 2 T, WIERIRA SR d L7
3.8% 7 = V& Na i 1/10 F¥Ehifitz v T
DTFobfixiTo 1
FIMERE (RBC), ~% s w ¥ vl (Hb),
~= b 7Y, b (H), SEHfmEREERT
(MCV), SERfMEE~% 7 = € v it (MCH),
s MBE~E 7 = € VHE (MCHO), Eiift
¥ (\WBC), m/hz#t (PLT) % ABhmERGl
P (550005 WEEEANETFRDICL Y, Em
ERFISI L, MR ERET A - F A
sl K LEFRER (N), 9 v-28k (L), it
B (M), EFEEER (E), HFHGKER (B), %O
it (O) ¥ BHMERFFYRRE (~~+F 52
Gemetric Data ) iz X b RIE L. TDOflL,
Ak ER Sy Grecher X D, = b 7
vE VY (PT), #rtre vy IR v
[ (PTTY, 74 7Y 2 —7 Vit (Fbg) % Ml
B N E L (KC-10; Amcelung B8 2 X
bR Lice
d) et
RAUR AR X © R EAR FR L,
S b - FavFrfilick HicX hE
FER/HRERIE (G/E) RURE L7,

86

e) It {kepnbiide

BeSRPRAI, ¥EES, Ldds X 0263 Bz 520U
KRRy HEML, 78Ul APk
"k (736-30K); EINZBD L CHUToXiH
DLWt Lz,

FhE I VEBAFF BN VAT I
¥ (GOT), ZrxsivenrevirsvA
Fip=—d (GPI), 7ANY FAT »2—%
AlD), mrA v 7 3 77 54— (LAP),
aY)vze A5 35—+ (CHE), iy
(BIL), 7 v7 5 = v (CRE), ¥ %K
(UN), Wi (UA), Zara—2A (GLU), #
Wi CI'P), 778 v (ALB), A/G (@il
am, gy v (P), = VAF e -2
(CHO), +Y 7V x34F (TG), +rV Y
A, Aywan (Ca), 2e3f F (C17), X
Ay a (Ca*),

3) AR

a) ylifids X OME RIS

its, v b € x — 4 (iv, 25~30
mg/kg) JERFTICKABIR X D Bol)gE L, 4
R HIRAYICBIZE L, LAT ORGHRY I
s e & dic, B MO URER (X
NER ST, M, T NI R/,
IREOURGSEIR /T, Wa, TR IEGE, PR TRR UE
L7z,

B, U, FYUERY v, wEHE, Bl
CRdie o), R (iMilix 4, B,
&, oh, ST Mids YOS, O B M,
W&, Y, MUTR, AR Wi, RGNS, PBAL. T
W, B WA FEEfk, TRl B BS5REN W
15§04

b) HiffEEmbee

Fob LR A ERR 105 gk~ Y v
Wi BEE L (i Davidson BOClE) L, K
M, TFRUBY oo, KB, W, fal X
0¥, BABET 7 4 v, #UFk HE 3
% i LHIEEANC RIE L 7o TR IRIL PAS
Eﬁ:\ %ﬁ") 'f;o

c) LB R

R D X OB R Do HEHE % 2 S B4

Suppl. 5 Dec.
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Table 1 Individual clinical signs in dogs treated intravenously with argipidine for 6 months

Dose Animal No. Signs
Control ‘10101 N
10102 Stool with blood (week 25)
10103 N
10104 Lacrimation of right eye (week 10~11)
1mg/kg 10201 Stool with blood (week 25)
10202 N
10203 Soft steol (week 4, 7)
10204 N
Male 3 mg/kg 10301 N
10302 N
10303 Vomiting (week 26 ; 1%)
10304 N
9 mg/kg 10401 Soft stool (week 5, 7), Vomiting (weck 9 ; 1%)
10402 Soft stool (week 4~9, 11, 21), Diarrhea (week 4)
Bloody stool (weck 4), Vomiting (week 14 ; 1%)
10403 N
10404 Lacrimation of right eye (week 10)
Control 20101 Bleeding from genital region (week 21~23)
20102 N
20103 Bleeding from genital region (week 15~16)
20104 Soft stool (week 7)
1mg/kg 20201 N
20202 Bleeding from genital region (week 23), Stool with bleod (wecek 25)
20203 Soft stool (week 10), Stool with blood (week 10, 25)
20204 N
3mg/kg 20301 N
Female 20302 N
20303 Vomiting (week 1, 4, 12, 15 ; 4%), Stool with blood (week 6~7)
Pus attached in genital region (week 6)
20304 N
9 mg/kg 20401 Vomiting (week 1, 4, 5, 7~10, 12, 14, 15, 17, 24 ; 16*)
Swelling of mammary region (weck 17~26)
Bleeding from genital region (weck 14~17)
20402 Vomiting (week 4 ; 1%¥)
20403 Vomiting (week 3 ; 1%)
20404 Vomiting (week 25 ; 1*), Soft stool (week 26)
Bleeding from genital region (week 25~-26)

* : Frequency of vomiting N : no change

—136(998)—
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Fig. 2 Body weight curve of dogs treated intravenously with argipidine for

6 months
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HEMT — 2k, VM EIREILER I
L, SBELHERNOESMDAIL Student
D EBEET L DRELL,

II % #

1 —BRE

1) fEfR (Table 1)

B (—dzmiy), TFHlL iR RHE$%
omget, SN miey LR (3 (it
DAR) HRHBEEY &0 e B EYNdiT—
Ao Lz Bo bhtc, ¥ 9mglkg
BoED 1/4 iz FLDFR KM B EE17T# A H IR
BRTETHEDOLORE, ZhLDOHEERD 5 HEY
L omgEetiy, 9mg/kg BoEo 1/4 FixER
TRy LI SE e 2% HHERE & & A AR 78
HFRERLI,
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BYaE 2 M U CHEREL S TESRD H D BB
F3 00X 5% (R 1o AN A

3) A

Ht : TRTOBHYIC I TSI D %It
LT,

1 mg/kg B 1/4 AICHRENOBEN D
BY3R# T ¥ CIBANCIEEE O KT 234
bhitc, 3mg/kg i 1/4 GICHETHE
RO, 9Img/kg D 1/4 HTH
K13, 16, 20 B HiryF Wis M hs
Bdbhts,

2 BEERRE

1) Ridk (Table 2)

Ht: 6 » A HOBTEC I\ T 3mg/kg BT
BiRoimniEs b hi,

#: 3, ABOBAICE Vv T Img/kg BT
HROE T L U'pH o ERNED LR
2o ¥ 7:6 5 ABOHA T 3mglkg
BChREoMMMNRED LN,

LA EoZElhy, AeRiHefiits X ot ik
YEBTDH L, WFRLIEWERAA LR
s b & A i his,
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Table 2-a  Group mean urinalysis valucs in dogs before treatment of argipidine

Dose (mg/kg) 0 1 | 3 9
4 4 4 4
No. of animals ‘ -
Mecan S.E. Mean S.E. Mean S.E. Mean ©  S.LE.
U-Volume(mi/h) 18.6 6.9 12.9 4.2 16,2 2.8 12.6 1.7
Specific gravity 1.018 0. 004 1.020 0. 004 1. 016 0. 002 1.014 0. 002
pH 6.6 0.2 6.5 0.0 6.6 0.1 6.9 0.2
Protein 0.5 0.3 0.5 0.2 0.1 0.1 ; 0.4 ‘ 0.1
Glucose 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0
Ketone 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bilirubin 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Male Blood Pig. 0.0 0.0 0.0 0.0 0.0 0.0 ! 0.0 0.0
Urobilinogen 0.5 0.0 0.5 0.0 0.5 0.0 0.5 0.0
Secliments.B 2 0 2 0 1 0 1 . 0
Sediments.L 1 0 1 0 0 0 0 0
Sediments-R 2 0 2 0 2 0 2 0
Sediments-O 2 0 2 0 2 0 2 ] 0
Sediments-C 0 0 0 0 0 0 0 w 0
Sediments-A CR (4) CR (1) CR (1) ; CR (&)
SP (1) ? SP (1)
U-Volume(mi/h)| 15.0 L2 | 159 5.7 10.9 1.8 ' 95 ! L1
Specific gravity 1.015 0.001 1.019 0.004 1.019 0.001* | 1.024  0.001%*
pH 6.8 0.1 6.5 0.2 6.6 0.1 ' 6.3 0. 1%
Protcin 0.4 0.2 0.4 0.2 0.4 02 0.6 0.1
Glucose 0.0 0.0 0.0 0.0 0.0 0.0 00 ;. 0.0
Ketone 0.0 0.0 0.0 0.0 0.0 0.0 ‘ 0.0 0.0
Bilirubin 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0, 0.0
Female| Blood pig. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
’ Urobilinogen 0.5 0.0 0.5 0.0 0.5 0.0 0.5 0.0
: Sediments-E 2 0 2 0 1 0 1 0
Sediments-L 1 0 1 0 1 0 0 0
Sediments-R 2 0 2 0 2 0 2 0
Sediments-O 2 0 2 0 2 0 : 2 0
Sediments-C 0 0 0 0 0 0 0 | o
Sediments-A CR (1) CR (3) CR (4) CR (1)
*: p<0.05, **: p<0.01 (vs control) SP: Sperm CR: Crystal
- 2) BEYRTE H: 1 »ABoBH# Tix, 1mg/kg BT

3mg/kg o HE 1/4 FlO LIRIRES el Ak @)t
MN1EERDBNM, A fiEcRiuas o
o Z & B BT E A Ui,
3) MmEsEAYds X O EiAE (Table 3)
MBEICH U THHENC T EoX A6
703, BFD X35 Chotos
—138(1000)—
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Table 2-b Goup mecan urinalysis values in dogs treated intravenously with argipidine for 3 months

#im, 9mg/kg B CHGHMBMAN DN
MHZ B it EFh6 » ARDHRET
i3, 13X U 9mg/kg BECl/MERD
M, 3mg/kg BFCHMERED M4
2%, 9mg/kg BHCRHHRMERER s X O
P MER~ € 7 ¢ € it Rms A H
hie,

! Dose (mg/kg) 0 i 1 i 3 | g
o T R BT T A
No. of animals :
Mean I S.E. l Mean S.E. Mean | S.E. i Mean | S.E.
U-Volume(mizh)| 148 | 4.5 | 135 1.5 | 229 | 7.0 0 127 1.5
Specific gravity 1.019 . 0.004 1. 021 0,001 1.018 ’ 0. 004 1.023 | 0.005
pH 6.8 ! 0.1 6.5 0.0 6.4 | 0.2 l 6.8 # 0.3
Protein 05 | 03 0.3 0.1 0.1 | 0.1 0.5 0.3
Glucose 0.0 : 0.0 0.0 0.0 0.0 ¢ 0.0 0.0 0.0
Ketone 0.0 [ 0.0 0.0 0.0 0.0 ° 0.0 0.0 0.0
Bilirubin 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 0.0
Blood Pig. 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1
Urobilinogen 0.5 0.0 0.5 0.0 0.5 0.0 0.5 0.0
Sediments-E 1 0 2 i 0 1 0 2 0
Sediments-L. 0 0 1 0 1 0 1 0
Sediments-R. 2 0 2 0 1 0 2 1]
Sediments-O 3 0 2 O* 2 0* 2 0
Sediments-C 0 0 0 0 0 0 0 0
Sediments-A CR (4) CR (4) CR (4) CR (4)
SP (43 SP (4) SP (43 SP (3)
U-Volume(mi/h) 15.8 2.4 21.2 8.5 17.0 2.1 15.1 2.1
Specific gravity 1.023 0. 002 1.018 0.003 1.011 0.002%¥ 1,016 ; 0,004
pH 6.4 0.1 6.4 0.1 7.3 0.3 6.9 ' 0.4
Protein 0.4 0.2 0.1 0.1 0.4 0.2 0.4 0.2
Glucose 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i 0.0
Kctone 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bilirubin 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Female | Blood Pig, 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Urobilinogen 0.5 0.0 0.5 0.0 0.5 0.0 0.4 0.1
Sediments-E 1 0 1 0 2 0 1 0
{ Sediments-L 1 0 0 0 1 0 | 2 0
Sediments-R 2 0 1 0 1 o - 2 0
Sedimenis-O 2 0 2 1 2 0 | 1 0
Sediments.C 0 0 0 0 0 0 0! 0
' Sediments-A CR (3) CR (3) CR (1) CR (4)
*: p<0.05, **: p<0.01 (vs control) CR: Crysial SP: Sperm

ff: 1 5 5 BOBME T, 1mg/ke BT
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Table 2-¢ Group mean urinalysis values in dogs treated intravenously with argipidine for 6 months

!

Dose (mg/kg) | 0 1 ! 3 1‘ 9
1 a | 4 ‘ 4
No. of animals |- - - - |
| Mean ' S.E. Mean i S.E. | Mean ‘ S.E. ° Mean ; S.E.

U-Volume(m!/h) 11.3 2.6 14.4 1.9 ‘ 21. 4 2. 9% 11.1 \ 1.2
Specific gravity 1. 020 0. 004 1.018 0. 002 1.015 0. 001 1. 020 0.002
‘ pH 6.6 0.3 6.6 0.1 6.6 0.1 6.8 0.3
Protein 0.5 0.2 0.4 0.1 | 0.3 0.1 0.8 0.1
Glucose 0.0 0.0 0.0 0.0 ; 0.0 0.0 0.0 0.0
Ketone 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bilirubin 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Male |Blood pig. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Urobilinogen 0.5 0.0 0.5 0.0 0.5 0.0 0.5 0.0
Sediments-E 2 0 2 0 1 0 2 1
Sediments-L 1 0 2 o* 0 0 2 1
Sediments-R 2 0 2 0 2 0 2 1 0
Sediments-Q 2 0 2 0 2 0 2 0
Sediments-C 0 0 0 0 0 0 0 ’ 0

Sediments-A CR (4) CR (3) CR (3) CR (4)

SP (1) SP (2) SP (3)
U-Volume(mi/h) 10.5 3.5 13.8 5.8 27.4 5.2*% 12.4 0.7
Specific gravity 1.020 0. 004 1.018 0.004 1,011 0.003 1.015 0.002
pH 6.5 0.2 6.9 0.1 ! 6.9 0.3 6.8 0.3
Protein 0.5 0.2 0.8 0.1 0.1 0.1 0.6 0.2
Glucose 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ketone 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bilirubin 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Female | Blood Pig. 0.0 0.0 0.0 0.0 | 0.0 0.0 0.5 0.5
Urobilinogen 0.5 0.0 0.5 0.0 | 0.5 0.0 0.5 0.0
Sediments-E 2 0 2 0 2 0 2 0
i Sediments-L. 1 0 1 0 1 0 1 0
Sediments-R 1 0 2 0% . 1 0 2 0
Sediments-O 1 0 2 o* 3 o* 2 0
Sediments-C 0 0 0 0 0 0 0 0

‘1 Sediments-A CR (2) CR (4) | CR (4 CR (3)
*: $<0.05 (vs control) CR: Crystal  SP: Sperm

» v E VRO Sl & O 9mg/kg B
TH/MREOMMED bRz, Lo
R, YRR & RS IEERIAA
DEBE R E DB 5 S5\ ITAREARM
HErZ BRI 3
ZlhLizAisdhicin- 1o,
4) Mt LN (Table 4)

RBEBTH U THEH FAE B0 ER R b i
OiiuTD X5 'C'é") fCo

HE .

DETFTE X O TG o LA, 3
DBFETI, 3mg/kg BT ALB 0ET
FBLU 9mg/kg BT Ca OETHED
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Table 3-a Group mcan hematology data in dogs before trcaument of argipidine

! Dose (mg/kg) 0 3 9
4 4 4
No. of animals

Mean S.E. Mean S.L. Mean S.E. Mean S.E.
RBC (10¢/mm?) 5. 84 0.20 6.19 0.20 5.69 0.11 5.91 0.07
Hb (g/db) 13.3 0.5 14.1 0.5 13.3 0.3 14.0 0.3
Ht (%) 37.4 1.4 39.8 1.3 37.2 1.1 39.2 0.3
Ret (%) 0.2 0.1 0.3 0.1 0.3 0.1 0.2 0.0
MCV (fD) 64.0 0.6 64.3 0.1 65.5 1.3 G6. 4 1.0
MCH (pg) 22,7 0.2 22,8 0.1 23.5 0.3* 23.7 0.6
MCHC (g/db) 35.4 0.2 35.4 0.2 35.8 0.3 35.7 0.6
WBC (103/mm?) 9.1 0.3 9.8 1.2 10,7 1.1 8.7 1.2
Male N (%) 49 7 33 2 37 11 42 6
L (% 45 8 63 2 59 12 51 6
M (%) 5 1 4 1 4 1 6 1
E (%) 0 0 0 0 o 0 0 0
B (%) 0 0 0 0 0 0 0 0
O (%) 1 0 1 0 1 1 1 0
PLT (10¢%/mm?) 0.20 0.03 0.19 0.03 0.28 0.03 0.25 0,03
PT (sec) 5.6 0.1 7.2 1.4 5.7 0.1 5.8 0.2
PTT (scc) 56.0 1.0 44,9 1.7 58.1 1.8 54,2 3.0
Fib (mg/d!) 250 15 274 31 258 36 218 43
RBC (10%/mm?) 5.88 0.14 6.10 0.11 6.0} 0.21 5.74 0.20
Hb (g/dD) 13.5 0.3 14.3 0.4 14.0 0.5 13.4 0.6
He (%) 38.1 1.2 40,1 0.8 39.5 1.4 37.4 1.5
Ret (%) 0.1 0.0 0.1 0.0 0.2 0.1 0.2 0.0
MCV (f1) 64.8 1.3 65.8 0.4 65.8 0.6 65.2 1.0
MCH (pg) 22.9 0.5 23.5 0.4 23.4 0.2 23.3 0.4
MCHC (g/dl) 35.4 0.4 35.6 0.3 35.5 0.2 35.7 0.1
WBC (103/mm?) 8.9 0.2 8.4 0.8 9.1 0.7 10,2 0.8
Female N (%) 39 9 42 4 44 12 37 12
L (%) 55 8 51 4 47 11 60 12
M (%) 5 1 5 1 6 0 2 1
E (%) 0 0 0 0 1 0 0 0
B (%) 1 0 1 0 0 0 0 0
O (% 1 0 1 1 2 0 1 0
PLT (10%/mm?) 0.16 0.01 0.18 0.03 0.25 0.03* 0.19 0.03
PT (sec) 5.8 0.1 5.5 0.0%* 5.6 0.1* 5.6 0.1
PTT (sce) 57.2 6.9 56.5 201 53.6 2.2 57.7 2.7
Fib (mg/dl) 186 46 224 15 201 26 224 5
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Table 3-b Group mean hematology data in dogs trcated intravenously with argipidine for 1 month

Dose (mg/kg) 0 1 3 9
4 1 4 4
No. of animals
Mean S.E. Mean S.E. Mean S.E. Mean ‘ S.E.
RBC (10%/mm®) | 5.25 0.18 5.21 0.30 4.98 0.08 5.21 | 0.13
Hb (g/dl) 12.0 0.5 12.1 0.8 11.6 0.3 125 0.2
Ht (%) 33.8 1.5 | 343 2.1 32.7 1.0 | 350 w 0.6
Ret (%) 0.1 0.0 0.1 0.0 0.2 0.1 0.1 ' 0.0
MCV (D) 64.2 0.7 65.8 0.3 65.7 1.1 67.3 :  0.8%
MCH (pg) 22.9 0.3 23.2 0.2 23.2 0.2 23.9 , 0.3
MCHC (g/dD) 35.6 0.1 35.3 0.2 35.4 0.5 3.6 ¢ 0.1
WEBC (10%/mm?)| 8.7 0.2 9.0 0.4 10.3 1.5 7.5 , 0. 4*
sale | NGB 63 1 M 4% 11 11 34 10
L (%) 33 2 52 45+ 54 12 60 11
M (%) 3 1 3 1 3 1 5 1
E (%) 1 0 0 0 1 1 1 1
B (%) 0 0 0 0 0 o 0 0
o (%) 2 1 1 0 1 1 0 0
PLT (10%/mm®) | 0.20 0.03 0.24 0.02 0.29 0.03 0.21 0.03
PT (sce) 5.8 0.1 7.4 1.4 5.8 0.2 5.7 0.2
PTT (scc) 44.1 5.9 44.5 2.4 45.7 5.8 51.8 7.2
Fib (mg/dl) 193 32 194 3 246 40 189 | 10
REBC (10%/mm®) | 5.57 0.14 5.60 0.21 5.71 0.26 572 | 0.31
Hb (g/dD) 12.9 0.1 13.2 0.6 13.4 0.6 13.4 ¢ 0.6
He (%) 36.9 0.3 37.3 1.5 37.8 1.8 37.9 1.7
Ret (%) 0.2 0.0 0.1 0.0 0.0 0.0* 0.1 0.0
MCV (fD) 66. 4 1.4 66.7 0.7 66.3 0.9 66.5 | 1.0
MCH (pg) 23.2 0.6 23.5 0.4 23.5 0.0 23.5 0.4
MCHC (g/dh) 35.0 0.3 35.2 0.4 35.5 0.4 35.4 0.2
WBC (10%/mm®)| 10.0 0.4 8.8 0.4 9.0 0.5 8.6 0.8
Female| N (8 36 9 47 13 50 6 43 9
L (%) 60 10 48 15 43 8 53 10
M (%) 3 1 5 2 5 1 4 1
E (%) 1 0 0 0 2 1 0 0
B (%) 0 0 0 0 0 0 0 0
O %) 1 0 1 0 1 0 1 0
PLT (105/mm®) | 0.13 0.03 0.28 0.04* | 0.28 0.04* | 0.21 0.04
PT (sec) 5.9 0.1 5.4 0. 0** 5.7 0.2 57 o2
PTT (scc) 14.6 4.9 49.0 9.5 19.8 5.2 61.0 2.7%
Fib (mg/di) 162 30 207 34 184 27 167 | u

—142(1004)—

*: p<0.05, **: p<0.01 (vs control)
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Table 3-d Group mean hematology data in dogs treated intravenously with argipidine for 6 month

Dose (mg/kg) 0 1 3 9
4 4 4 4
No. of animals
Mean S.E. Mean S.E. Mecan S.E. Mean S.E.
RBC (10¢/mm®) | 6.15 0.19 6.23 0.15 5.54 0.15% | 6.08 0.16
Hb (g/dD) 13.7 0.5 4.1 0.4 12.6 0.5 14.3 0.4
He (%) 39,1 1.6 40.4 1.0 36.3 1.5 40.8 1.3
Ret (%) 0.2 0.1 0.2 0.0 0.3 0.1 0.2 0.1
MCV (D) 63.5 0.8 64.9 0.2 65.5 1.1 67.1 0.7*
MCH (pg) 22.3 0.2 22.5 0.2 22.8 0.3 23.5 0. 4*
MCHC (g/dD 35.1 0.4 34.8 0.3 34.8 0.2 35.1 0.4
WBC (10%/mm®)] 10.3 0.6 9.8 0.5 12.5 1.5 9.0 1.2
N (%) 23 3 16 2 39 8 24 5
Male | L (%) 74 4 81 3 57 8 72 6
M (%) 3 1 3 1 4 1 3 1
E (%) 0 0 0 ] 0 0 1 0
B (%) 0 0 0 0 0 0 0 0
0O (%) 1 i 0 0 1 0 1 0
PLT (105/mm®) | 0.23 0.04 0.22 0.01 0.24 0.02 0.23 0.02
PT (scc) 5.5 0.1 6.7 L1 5.3 0.1 5.3 0.2
PTT (scc) 47.8 4.3 34.4 1.0 15.6 3.9 12.1 2.1
Fib (mg/dl) 210 12 162 8* 234 23 163 | o*
G/E (ratio) 1.17 0.08 1.03 0.17 1.30 0.11 1.27 | 0.13
RBC (105/mm?) | 5.89 0.19 6.07 0.09 6.26 0.38 6.09 | 0.28
Hb (g/dl) 13.2 0.3 4.0 0.2 14, 4 0.9 4.0 0.8
Ht (%) 38.1 0.9 40.1 0.4 40.8 2.4 39.8 2.1
Ret (%) 0.1 0.0 0.2 0.1 0.1 0.0 0.2 0.0
MCV (f) 64.9 1.8 66.2 0.5 65,2 0.7 65.3 0.8
MCH (pg) 22,5 0.7 23.1 0.3 23.0 0.3 22.9 0.5
MCHC (g/dl) 34.7 0.1 34.9 0.3 35,2 0.2 3.2 1 0.4
WBC (103/mmd)| 11.0 0.6 10.1 0.2 10.6 0.9 1.7 | L1
N (%) 25 7 14 2 21 12 25 11
Female, L (%) 72 7 85 1 76 13 72 11
M (%) 3 1 1 1 3 1 A 2
E (% 0 0 0 0 0 0 0 0
B (%) 0 0 0 0 0 0 0
O (%) 1 0 0 0 1 1 1 0
PLT (105/mm?) | 0.18 0.01 0.28 0.03 .25 0.05 0.23 0.02%
PT (scc) 5.8 0.1 5.2 0.0* 5.1 0.1¥% 5.1 0. 1%*
PTT (scc) 4.3 1.0 13.6 3.1 36.7 3.8 43,0 2.6
Fib (mg/dD) 203 40 204 17 178 15 191 19
G/E (ratio) 1.13 0.07 1.35 0.14 .21 0.12 1.42 0.19

—144(1006)—

¢ $<0.05, **: p<0,.01 (vs control)
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Table 4-a Group mean serum biochemistry values in dogs before treatment of argipidine

]

Dose (mg/kg) 0 ’ 1 3 | 9
4 4 4 4
No. of animals ; B
Mean S.E. Mean S.E. Mean S.E. Mean S.LE.
GOT (1U/D) 20 1 24 2 21 2 20 ! 1
GPT (1U/D) 18 2 21 2 20 4 15 1
AP (KAU) 9.7 1.1 9.6 1.3 1.2 1.6 . 7.8 i 1.3
LAP (LU/) 29 3 3 5 27 3 f 20 | 4
CHE (1U/D) 430 51 1 504 28 396 50 ¢ 476 101
BIL (mg/dl) 0.06 | 001 i 0.07 | 0.01 0.06 | 000 | 007 | 0.00
CRE (mg/dl) 0.55 | 002 | 062 | 0.03 | 0.5 0.02 | 0.58 ‘ 0.05
UN (mg/dl) 14.1 0.7 14.9 0.7 12.2 0.4 123 0.6
UA (mg/d}) 0.2 0.0 0.4 0.0¢] 0.2 0.0 ‘ 0.3 |, 0.0
ale | GLU (mg/al) 80 3 82 5 89 3 81 | 2
TP (g/dl) 541 | 019 | 549 017 | 519 | o1 5290  0.10
ALB (g/dD 2.47 | 0.07 | 247 | 009 | 229 0.07 | 2.36 ? 0.07
A/G (ratio) 0.84 | 0.04 ; 0.82 | 002 | 0.79 0.02 | o0.82 ' 0.07
P (mg/dl) 6.0 0.3 5.8 0.3 5.8 0.2 ' 5.8 0.1
CHO (mg/dl) 138 11 149 9 128 23+ 153 | 11
TG (mg/dl) 30 1 47 6* 31 51 a2 | 4
Na* (mEq/!) 132 1 130 1 129 16 13 1
K* (mEq/D 4.7 0.2 4.6 0.0 1.9 0.2 ! 4.8 o1
Cl- (mEq/D) 106 1 105 | 1 106 2. 105 1
Ca* (mg/dl) 11.3 0.4 0.5 | 0.2 10.6 0.3 103 01
COT (1U/D 23 2 22 2 20 4 24 | 2
GPT (1U/D) 18 2 15 3 22 4 18 2
ALP (KAU) 10.6 1.9 7.5 0.3 8.1 0.7 11.0 2.7
LAP (IU/D 24 2 30 1* 26 2 39 11
CHE (I1U/N) 428 34 459 43 472 45 517 48
BIL (mg/dl) 0.06 | 0.00 | 0.07 | 0.00 | 0.07 0.01 0.07 | o0.01
CRE (mg/dl) 0.59 { 0.03 | 0.65 | 002 | 0.62 | 002 | 0.6 0. 04
UN (mg/dD) 12.1 1.2 13.1 0.6 14.0 1.3 1.1 0.8
UA (ng/dD) 0.2 0.0 0.2 0.0 0.2 0.0 0.2 0.0
Female| GL-U (me/dD) 89 1 87 4 90 3 86 3
TP (g/dl) 507 | 004 | 525 | 012 | 535 | 0.08) 516 | 0.16
ALB (g/dD) 233 | 007 | 243 | 009 | 247 | o1 2.39 | 0.04
A/G (ratio) 0.86 | 0.05 | 0.87 | 0.03 | 0.8 | 0.05 | 0.87 , 0.03
P (mg/dD) 5.4 0.3 5.0 0.2 5.6 0.3 58 | 0.2
CHO (mg/d!) 129 9 152 10 142 13 mo | a
TG (mg/dl) 28 3 3 3 24 3 36 | 3
Na* (mEq/D) 131 1 133 3 133 2 133 1
K* (mEq/0) 4.5 0.1 4.5 0.1 4.5 0.1 4.6 0.1
Cl- (nEq/D) 105 1 105 0 105 0 106 | 1
Ca® (mg/dl) 10. 4 0.2 10.4 0.1 10.4 0.2 10.5 | 0.2
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Table 4-b Group mean serum biochemistry values in dogs treated intravenously with argipidine for

1 month
Dose (mg/kg) 1
4
No. of animals
Mean S.E. Mean S.E. Mean S.E. Mean S.E.
GOT (1u/Dh 21 1 22 3 22 3 21 1
GPT (1U/) 20 1 20 3 21 6 19 2
Al-P (KAU) 9.1 0.5 8.0 1.3 9.6 1.5 6.3 0.7%
LAP (1U/D 26 2 25 3 22 2 24 3
CHE (1u/) 463 42 468 58 404 43 392 72
BIL (mg/dl) 0.05 0.00 0.05 0.01 0.06 0.01 0.06 0.01
CRE (mg/dD) 0.58 0. 02 0,61 0.06 0. 61 0.02 0.65 0.04
UN (mg/d) 10.9 0.3 12,7 1.0 12.3 1.1 11.8 0.9
UA (mg/dl) 0.3 0.0 0.3 0.0 0.3 0.1 0.3 0.0
Male GLU (mg/dl) 78 1 72 5 85 3 79 2
TP (g/dl) 5.31 0.14 4.80 0.44 5.28 0.06 5,38 0.14
ALB (g/dD 2.46 0.03 2.2 0.19 2.33 0.05 2.48 0.06
A/G (ratio) 0.87 0.04 0.85 0.02 0.79 0.03 0.87 0.06
P (mg/dD) 5.5 0.2 4.7 0.4 5.4 0.5 5.4 0.1
CHO (mg/dl) 115 10 101 10 110 18 121 3
TG (mg/dl) 26 1 29 5 27 37 1*+*
Na* (mEq/l) 146 1 134 10 144 144 1
K~ (mEq/8) 5.0 0.0 4.5 0.3 5.2 0.2 5.2 0.1
Cl- (mEq/l) 110 0 100 7 109 110 1
Ca* (mg/dD) 10.3 0.1 8.9 0.9 10.0 0.2 10.2 0.2
GOT (1U/hH) 27 2 29 2 25 2 26 1
GPT (1U/D 26 1 19 2% 27 3 22 2
ALP (KAU) ' 10,5 L7 7.5 0.5 8.2 0.9 11.3 2.8
LAP (1U/D 25 2 27 1] 26 2 38 11
CHE (1U/D 473 37 521 62 528 59 573 45
BIL (mg/di) 0.08 0.01 0.12 0.02 0.06 0.00 0.07 0.00
CRE (mg/dD 0.65 0,02 0.70 0.01 0.65 0.02 0.64 0.03
UN (mg/dD) 12,2 0.7 13.5 1.4 13.1 0.9 15.1 3.1
UA (mg/dD) 0.3 0.0 0.3 0.0 0.3 0.0 0.4 0.0
Female GLU (mg/dl) 81 1 80 4 84 2 78 1
TP (g/dl) 5.43 0.16 5.39 0.07 5.51 0.06 5,39 0.08
ALB (g/d) 2.55 0.09 2,44 0.10 2.56 0.13 2.54 0.02
A/G (ratio) 0.89 0.05 0.84 0.07 0.88 0.08 0.89 0.03
P (mg/dD 5.1 0.4 4.9 0.2 5.3 0.0 5.1 0.4
CHO (mg/dl) 113 1n 118 3 117 13 112 9
TG (mg/dD 32 6 29 3 22 2 39 6
Na* (mEq/l) 145 1 146 0 45 1 147 1
K* (mEq/D) 4.6 0.2 4.7 0.2 5.0 0.1 5.0 0.2
Cl- (mEq/l) 109 1 109 0 108 1 1331 1
{ Ca* -(mg/dl) - 10.4 0.2 | 10.2 0.1 10.2 0.2 10.3 0.1
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Table 4-¢ Group mean serum biochemisiry valucs in dogs treated intravenously with argipidine for

3 month
| Dosc {mg/kg) 0 1 3 9
4 4 4 4

i No. of animals

: Mcan S.E. Mean S.E. Mecan S.E. Mean S.E.
| GOT (1U/D 26 2 31 3 27 2 25 2
lePT U/ 1 30 5 33 4 28 8 31 6
L ALP (KAU) 7.6 1.1 7.3 0.3 8.0 1.0 6.3 | 0.7
LAP (IU/D) 26 2 29 4 22 2 26 2
| CHE (1U/D) i 468 52 510 29 111 45 505 | 9%
| BIL (mg/dl) 0.08 | 0.01 0.07 0. 00 0.06 | 0.00 | 0.06 0.01
CRE (mg/df) 0.68 | 0.01 0.71 | 0.03 0.61 0.04 0.72 0.05
| UN (mg/dl) | 13.2 1.1 4.5 0 L1 10.6 0.6 i 13.4 1.8
‘UA(@mg/dh) . 03 | 00, 03 0.0 0.3 0.1 0.4 © 0.0

Male ; GLU (mg/dD) 81 ‘ 3 : 75 2 7% | 6 78 | 5
TP (g/dl) 5.52 | 0.11 ' 5.42 | 0.03 5.26 . 0.04 531 | 0.17
| ALB (g/d) . 2.51 = 0.06 | 2.49 | 0.05 2.25 0.06* | 2.39 | 0.03
| A/G (ratic) | 0.84 ‘ 0. 05 0.85 | 0.03 0.75 0.03 | 0.83 | 0.05
LP (mg/dD) ), 5.1 | 0.2 5.2 0.1 4.8 0.1 5.1 ' 0.2
| CHO (mg/d) | 116 10 12 7 113 14 128 9
TG (mg/d) 1 az 1 38 5 23 2 32 2
| Na* (mEq/l) 146 1 6 0 144 1 146 | 1
'K (mEq/D) 4.9 0.1 1.8 0.0 4.9 0.1 5.0 0.1
[ Cl= (mEq/D ’ 111 ‘ 1 110 1 110 1 112 1
| Cav (mgsa) | 10.2 L0 10.1 0.1 10.0 0.2 | o038 0.1*
‘GoT AUy | 26 1 28 2 27 3 26 2
! GPT (1U/D ‘ 26 3 20 2 | 13 7 24 3
JALP (KAL) ' 85 0 L1 6.0 0.4 ! 6.5 0.9 8.8 2.4
| LaP (JU/D) 23 2 26 1| 2 3 35 10
| CHE (1U/D V 449 } 33 494 58 | 511 65 535 18
'BIL (mg/df) . 0.08 0.00 ' 010 ' 0.01 . 007 i 0.01 0.08 0.02
CCRE (mg/d) . 0.70 | 0.03 P0.72 0 0,04 0.69 0.03 0.69 0.06
| UN (mg/dy | 122 | 0.4 13.5 1.2 13.4 1.6 14.9 1.1
‘CA@mg/dy 0 0.3 00 . 0.3 ., 0.0 0.3 0.0 0.3 0.0
Fomage GLU (mgfdd 73 1 77 4 77 3 75 1

. TP (g/dD) . 519 © 0.01 5. 24 0.08 5. 24 0.10 5.07 | 0.09
11 ALB (g/d) 243 0.07 ' 2.44 | 003 | 2.5 | 012 | 2.39 . 0.04
| A/G (ratio) 0.88 | 0.05 ; 0.87 | 0.0 0.92 0. 06 0.90 i 0.04
"P (mg/dd) 3.9 0.3 ° 4.4 0.0 4.7 0.1 4.4 0.1
 CHO (mg/di) 111 9 120 8 111 12 T} 10
TG (mg/dl) | 30 4 * 37 2 28 5 a3 13
Na* (mEq/D) 146 0 | 147 1* 146 1 147 0
| K= (mEq/l) 47 01 47 0.1 | 4.5 0.1 4.8 0.2
| ClI- (mEq/D) 111 1 m 1 110 1 1 1
!Ca“ (mg/dh) 9.7 0.2 10.1 | 0.0 10.0 0.1 1.0 | 0.2

*: p<<0.05 (vs control)
—147(1009)—
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Table 4-d Group mean serum bicchemistry values in dogs treated intravenonsly with argipidine for

6 months
Dose (mg/kg) 0 1 3 9
4 4 4 4
No. of animals
Mcan S.E. Mean S.E. Mean S.E. Mean [ S.E
GOT (1U/D) 28 1 29 3 29 5 31} 2
GPT (1U/D 28 1 34 4 30 9 27 1 2
Al-P (KAU) 5.5 0.4 5.4 0.5 6.6 1.6 4.8 0.5
LAP (IU/D 27 2 3 5 24 3 27 | 2
CHE (1U/D) 454 42 540 23 390 40 521 86
BIL (mg/dD) 0.09 0.01 0.10 0.00 0.08 0.01 0.10 | 0.01
CRE (mg/dly 0. 80 0.04 0.86 0.02 0.73 0.03 0.84 l 0.07
UN (mg/dl) 10.5 0.8 12.0 11 10.7 0.8 9.4 0.9
UA (mg/dD) 0.3 0.0 0.3 0.0 0.3 0.0 0.3 0.0
fale | GLU (ma/diy 73 3 72 2 77 2 72 6
TP (g/dD) 5.58 0.08 5.62 0.07 5.53 0.14 5.57 | 0.1
ALB (g/dD 2,39 0.08 2.55 0.03 2.21 0.05 2.48 | 0.09
A/G (ratio) 0.75 0.03 0.83 0.01 0.67 0.04 | 0.8 ., 0.03
P (mg/dl) 3.9 0.1 1.0 0.1 4.0 0.0 ' 3.8 f 0.2
CHO (mg/dh) 128 14 113 5 118 12 ! 135 5
TG (mg/dD) 25 4 32 3 18 | 5 i 23 3
Na* (mEq/) 140 1 141 0 139 0 139 t 1
K* (mEq/D 1.7 0.1 4.5 0.1 4.6 .1 1.6 | 0.1
Cl- (mEq/D) 106 1 107 0 106 1 105 1
Ca* (mg/dl) 10.5 0.1 10.6 0.1 10.4 0.1 10.2 f 0.1*
GOT (1U/b 26 2 32 2 26 3 29 4
GPT (1U/D 24 2 20 2 31 7 28 | 4
ALP (KAU) 6.8 L1 5.1 0.8 5.8 1.4 86 | 2.4
LAP (1U/D 24 26 1 25 3 | 40 12
CHE (1U/D) 511 58 497 48 514 56 | 649 49
BIL (mg/di) 0.10 0.02 0.11 0.01 0.09 0.00 | o011 . o0.02
CRE (mg/d) 0.80 0.02 0.83 0.03 0.78 0.01 0.74 | 0.08
UN (mg/dh 1.9 1.7 13.2 1.6 10.5 0.5 1.4 1.3
UA (mg/dl) 0.3 0.0 0.3 0.0 0.3 0.0 0.3 , 0.0
GLU (mg/dh) 76 2 72 4 82 2 70 | 4
Female ~ N _
TP (g/dD) 5. 40 0.08 5.55 0.10 553 1 0.16 5.75 ., 0.16
ALB (g/dD) 2,49 0.07 2.44 0.13 2.50 0.15 | 267 | 0.05
A/G (ratio) 0.85 0.03 0.79 0.06 0.84 0.10 0.87 0.03
P (mg/df) 3.4 0.4 3.6 0.2 3.9 0.2 40 . 0.4
CHO (mg/dl) 137 7 142 11 124 14 141 | 17
TG (mg/dl) 34 5 37 3 20 3+ 30 4
Na* (mEq/0) 140 0 141 0 141 0 142 | 2
K* (mEq/D) 1.5 0.2 4.4 0.1 4.3 0.2 4.4 0.2
Cl- (mEq/D 106 0 106 0 106 0 106 1
Ca* (mg/dD) 10.5 0.2 10.7 0.2 10.6 0.1 10.8 0.3

*: $<0.05 (vs control)
—148(1010)~—



WML i Vol.14 Suppl.5 Dec. 86

Table 5 Mean body and organ weights in dogs treated intravenously with argipidine for 6 months

Dosc (mg/kg) 0 1 | 3 9
4 4 4 4
No. of animals
Mean | S.E. | Mean | SE | Mean [ SE. | Mean | S.L
Body weight (kg) | 10.3 0.7 | 1.0 | 0.4 | 100 | 06} 13 03
Brain (g) 86.8 2.7 | 79.7 1.7 | 79.6 2.0 | 84.8 3.
(g7kg) 8.5 0.3 | 7.3 0.4 | 8.1 0.6 | 7.6 0.
Heart (g) 86.2 55 | 93.9 5.5 | 84.0 2.3 | 88.0 2.
(e/ke) 8.6 0.4 | 8.5 0.3 | 85 0.4 | 7.9 0.
Spleen (g) 26.0 2.2 | 221 2.7 | 21.8 3.9 | 27.1 a.
(e/ke) 2.5 0.1 | 2.0 0.2 | 2.2 0.4 | 2.4 0.
Lung (g) 86.0 3.4 85.1 5.4 78.1 1.4 90. 8 5.
(g/ke) 8.4 0.4 | 7.7 .3 | 79 , 06 | 81 0.
Liver (g) 275.0 7.2 | 297.8 18.7 | 316.2 12.8% | 306.7 | 12.
(g/kg) 27.1 1.5 | 271 1.5 | 31.7 0.7% | 27.3 1.
Kidney (g) 47.5 1,0 47.0 3.1 45.8 2,1 49.1 2.
: (e/ke) 4.6 2 | 43 0.2 | 4.6 0.2 | 4.4 0.
Male 4 pestis () 12.54 1.88 | 18.03 .62 | 1413 | 0.35 | 1653 | 1.2
(e/ke) 1.26 0.23 | 1.65 0.16 | 1.43 0.00 | 1.46 | 0.0
Prostate (g) 5. 34 1.13 7.39 1.19 7.22 0.96 5.96 1.2
(e/ke) 0.53 ' 0.13 | 0.66 0.09 | 0.72 0.07 . 0.33 | 0.1
Thymus (g) 7.34 0.58 | 8.17 0.56 | 5.46 0.92 | 7.75 | 1.44
; (8/kg) 0.71 0.01 | 0.75 0.08 | 0.55 0.09 | 0.68 | 0.11
Hypophysis (mg) 80 . 5 66 5 72 3 8
(mg/kg) 8 1 6 0 7 1 7
Thyroid (g) 0.94 1 0.10 | 0.89 0.10 | 1.04 0.10 ' 0.86  0.09
(8/kg) 0.09 0.01 | 0.08 0.01 | 0.10 0.01 ; 0.08 | 0.01
| i I
D Adrenal (g) 1.05 ‘ 0.08 | .17 | 008 ! 115 { 008 | 110 | 0.05
(e/ke) 0.10 0.01 | 0.11 0.060 | 0.12 0.01 | 0.10 ' 0.00
Pancreas (g) 21.2 2.8 | 20.8 2.3 | 23.4 57 | 234 | 16
(g/ke) 2.1 0.3 1.9 0.2 | 2.3 0.4 21 ! o1
Body weight (kg) ] 9.4 ] 0.8 | 10.3 0.7 | 1003 | 0.4 | 9.8 0.8
Brain (g) | 84.6 | 28! 721 10x| 8L9 2.5 | 76.1 2.2
‘ (g/ke) 9.2 0.8 | 7.1 0.2 8.0 0.5 | 8.0 0.7
| Heart (g) 84.5 4.1 | 842 1.7 | 80.5 2.4 | 84.5 5.8
‘ (g/ke) 9.2 0.8 | 8.3 0.6 7.9 0.4 | 8.9 1.1
| spleen (g) 26.6 3.4 | 216 0.9 | 23.8 1.0 | 24.7 2.8
Female ) 2.8 0. 2.1 0.1% 2.3 0.1* 2.5 0.2
|
' Lung (g) 72.7 5.6 | 72.5 1.6 | 75.7 0.9 | 711 3.3
| (g/kg) 7.9 Lo | 7.2 0.5 7.4 0.4 | 7.5 0.8
| Liver (g) 253.0 18.0 | 256.3 8.8 | 264.8 5.9 |242.9 | 18.4
i (g/ke) 27.1 0.5 | 25.2 1.4 | 25.9 0.7 | 25.1 1.4
Kidney (g) 10.2 3.6 | 38.8 L1 | 422 1.0 | 39.6 2.2
(g/kg) 4.3 0.1 | 3.8 0.2 | 4.1 0.2 4.1 0.4

—149¢1011)—



SRIB L 250 Vol.14 Suppl.5 Dec. 86

Table 5 Continued

Dose (mg/kg) 0 1 3 9
4 4 4 4
No. of animals
Mean S.E. Mean S.E. Mean S.E. Mcan S.E.

Ovary (g) 1.28 0.42 1.10 0.25 0.76 0.02 1.24 0.26
(g/kg) 0.13 0.04 0.10 0.02 0.07 0.00 0.13 0.03
Uterus (g) 9,01 .94 | 11.09 4.62 4.41 1.55 | 11.10 3.66
(e/kg) 0.89 0.46 1.02 0.39 0.44 0.16 1.18 0.44
Thymus (g) 9.88 2.33 8.47 0. 44 7.68 0.83 7.04 1.15
(g/kg) 1.02 0.16 0.83 0.06 0.76 0.10 0.72 0.10
.1 Hypophysis (mg) 71 7 70 2 71 9 70 5
Female (mg/kg) 7 0 7 0 7 1 7 0
Thyroid (g) 0. 86 0.06 0.93 0.08 0.85 0.08 0.74 0.06
(g/kg) 0.09 0.01 0.09 0.00 0.08 0.00 0.08 0.01
Adrenal (g) 0.98 0.02 1.16 0.12 1.29 0.08* | 1.10 0.08
(e/kg) 0.11 0.01 { 0.11 0.01 | 0.13 0.01 | 0.12 | o.01
Pancreas (g) 22.2 1.2 20.8 0.9 23.1 1.1 17.8 1.8
(g/kg) 2.4 0.3 2.0 0.1 2.3 0.2 1.8 0.1

Significant difference from control (*: p<<0.05, **: p<0.01)

Table ¢ Microscopical findings in dogs treated intravenously with argipidine for 6 months

Summary of microscopic findings

Sex Male Female
Dose (mg/kg) 0 1 3 9 0 1 3 9
Findings No. of animals 4 4 4 4 4 4 4 4
Liver 4% 4 3 4 4 4 4 4
: Cell accumulation Ao o | 0.8 Qo] (LY} | (Lo | a.0)
Pancreas 0 0 1 0 0 0 0 0
: Acinous atrophy (0.5)
Kidney 4 4 3 4 L 4 4 3
: Calcium deposition in medulla | (1.3) | (1.3) | (1.3)| (1.0) | (1.5) | (1.8) (1.5) | (0.8)
Urinary bladder 0 0 0 0 1 0 0 0
¢ Round cell accumulation €0.3)
Heart 0 0 0 0 1 0 0 0
¢ Focal calcium depasition (0.3)
: Interstitial mono nuclear cells 0 0 0 0 o 2 0 0
infiltration (0.5)
Lung | 1 1 1 0 0 0 0 0
: Bronchopneumonia 0.3)| (0.3)] (0.3)
: Luukq’cytcs infiltration 0 0 0 0 1 0 0 0
; (0.3)
Hypophysis 1 0 0 0 0 ] 0 0
1 Micro hemorrhage (0.3)
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Table § Continued

Sex Female
Dsc(mgfid | o | 1+ | 3 | o | o | v | 3|9
Findings No. of animals 4 4 1 I 4 4 i § | 1 ‘ 1
Mammary gl. 0¥ 0 0 0 2 2 0o ! 2
: Proliferation (1.3)* (1.0) } Q.0)
Testis 1 0 0 0 — — — —
+ Hypospermatogenesis €0.8)
Ovary — — — — 1 o | o 0
: Periarteritis 0.3) |
: Cyste —_ — —_ — 0 0 0 1
(0.5)
Uterus — — — | 2 2 1 1 3
: Endometrial proliferation (1.3) | 1.5)] (0.3);, 1.8
: Hemorrhage in submucosa — — — — 0 0 1 0
(0.3}
Vagina — —_ — — — — —_— 1/1
: Hypertrophy (2.0)
Injection site 3 0 0 4 2 1 2 2
: Hemorrhage 2.3) @ o] 3] Q.5 0.8
:+ Leukocytes infiltration 1 0 0 2 3 1 1 2
0.3 0.5 Q.0 (0.5)] 0.3 0.5

#: No. of animals showing the changes, *: The group mean microscopical score
Score; 0: No change(=), 1: Slight (+), 2: Moderate (4), 3: Severe (H)

mg/kg D Ca OIS FARD BRI,

H:1, 8 Bo B i, lmg/kg [T
GPT O{ETFTA, 3 » A HOWA TI,
1mg/kg B¢ Na o 12N ED LR,
26 » A HoT ik, 3mg/kg BT
TG DL TFHARD BRI,

LA oy, WRiRPefis b LIE
WRBMAOEDT, Aok RELLh
enwZ SRl & Ak L
2o
3 HEPMHIRE

1) ERStiliE: (Table 5)

PHR BRI L CHG M7 TS 0 245 1 mg/
kg B¥OHECRIOHM TR X TR B il
OMAH, 3mg/kg BOHET, ITOHNE LT
Hizh gL hn,  HECRo Hlkh s X O RITFO#
sk MmsRb b i, ShbDEML,

WERLERC, BLHBE R WS Enn
By dbo b i L,

2) Hi

WA TR 4 ob Fe BRI AliD SRR Bk ds X OVl
KU, Rio W GM:EEE, BRNtORRA. FEER
DRSS X OFLLFAR A BRI A R s TS
v (VIS (B OR

3) MY ifE (Table 6)

N P HLBRER Y ABR S BB, THERTTIS G
Kkt ds X O G0t i dfit & 13 mUER o Bik]A
WAL b ey sRiIT R Uteo T/l
Tk, FUigdAlEko e Q1 RATILi st
ZB) 46 X U E NIRRT B s Y e <
Wiy e, 2ol — Rk BT S kst
Zbitz, *ORRILHARD %M, WO
WAk L, Lo GIR ATt X ORIFI~ 0
AR, TRk i Rilto
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Pig:2HE, SHALOBIER ML, SPULTEEL, T
FARETF §hon 1L sk & OV BREED IR AR S-Stz [
g IRV LR LTHD bR,

Il SEHLTER

HrevevEflef+5 argipidine 1,
3B XU 9mg/kgfday % € — S Aol
HEH 6 » BIBRAES L, Bk B L
foo

—EBECRBSHBEoOEILY E LA EDfH
ChiLddn v LiikGeie 2 & MBS Him %
RUTce ARD A = {iEml ikt B i,
3, 9, 27mg/kg/day %1 5 AL &
T %, 9mg/kg $r4oHED 1/4 Bz B, 27
mg/kg #5Cix, HEREO RHL SN0 £
FHHCRARBOERNBDERTW B & &
b, fLiEBomti, Ao BRicpE+s
FlLE#Ez bhi, LinLichib, KERLE
DIEAHARE I X ORIE 2 SRR

o LBbhi,

Tots, BEWEAgEE S & 5 B RO
EH UM, AFLINET5 R, Rfio
RAE, Mo MTe FoB{baRdHRT, K
HolmiEhikziz A e v 0 2libh
1%

ZOfBoifie e, HclHiTs &b
NHBZ LIRS LR o 1o,

L1, argipidine © 1, 3 3s X OF 9 mg/kg/day
6 » ABGRARG- L 25, 3mg/kg LI
EofrbcbSlEkogel itz LR L
T DM BRI 35 B S e B bz BB H h
fLine 1o Tels AR AT Co e B MR
1L 1mg/kg LHEES i,

X ik
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Reproduction Studies of Argipidine (MD-805) (I)

—Fertility Study in Rats Treated Intravenously
with Argipidine (MD-805)—

Takemaru Abe*, Ikuo Matsuura*, Ayako Ohkoshi*,
Eiji Tanaka* **, Takako Ohtsuka*:** and Kazuo Toshida* **

* Mitsubishi-Kasei Institute of Toxicological and Environmental Sciences
** Present address: Toxicology Laboratory, Life Science Rescarch Sector,
Research Center, Mitsubishi Chemical Industries Ltd.

ABSTRACT

Argipidine, (2 R, 4 R)-4-methyl-1-[N2.((RS)-3-methyl-1, 2, 3, 4-tetrahydro-8-qui-
nolinesulfonyl)-r-arginyl]-2-piperidinccarboxylic acid hydrate, is a new thrombin
inhibitor that shows a potent and highly selective inhibitory effect. The purpose
of this study was to assess the influence of the compound upon general reproductive
performance and fertility in rats. Argipidine was administered intravenously to male
Sprague-Dawley rats at dosages of 3, 9 or 27 mg/kg/day for 64 days before pairing
and throughout pairing. Female rats received the same dose levels for 14 days before
pairing, through pairing and from Days 0 to 7 of gastation. Bedy weight gain of
males and females receiving 27 mg/kg/day was slightly retarded up to pairing.
Water intake of males receiving 27 mg/kg/day was increased during the latter half of
the treatment period. Food consumption of males and females showed no treatment-
related effect.  The regularity of oestrus, mating performance and conception rate

were unaffected by treatment. Litter size and fetal survival, and growth and develop-

* R S HE R AR
* SHERTREASESARRTR RSN KetkB
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ment in ulero showed no dosage-related changes attributable to treatment. No external,

visceral or skeletal malformations were observed in the fetuses. It was concluded

from this investigation the maximum no effective dese of argipidine is 27 mg/kg/

day with regard to parental reproductive performance and fetal development.

KEY WORDS
Argipidine, Thrombin inhibitor,
Fertility study (Rat)
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Table 1 Rcproductive performance of rats treated with argipidine
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Dose (mg/kg) 0 3 9 27
No. of animals examined 28 27 28 27
Estrous cycle (day)

Before treatment 4,9+0.20 5.0£0.2 4.9+0.2 4.9+0.2

During treatment 5.1+0.8 5.3+0.9 5.0+0.4 5.0%£0.5
No. of pairs 28 27 28 27
Coital rate (%)» 75.0 (21/28) 88.9 (24/27) 85.7 (24/28) 81.5 (22/27)
Pre-coital interval (day)® 5.9+3.0 §5.4+4.0 3.5:42. 6% 4.642.5
Conception rate (%)% 85.7 (18/21) 83.3 (20/24) 87.5 (21/24) 90.9 (20/22)

1 Mean£S.D.
pairing and mating

2 (No. of animals mated/No. of animals paired) x 100
4 (No. of animals achieved pregnancy/No. of animals mated) x 100

** : Significantly different from control at $<0.01

Table 2 Litter data of rats treated with argipidine

3 Days between initial

Dose (mg/kg) 0 3 9 27

No. of pregnant amimals 18 20 21 20
No. of corpola lutea 10.4£1,10 10.4+0.8 10.5+0.9 10.8+1.1
No. of implantations 9.4+2.3 8.9+2.0 9.14+2.6 9.0+2.7
No. of resorptions

Early® 0.281+0.46 0.60+1.05 0.71+£0.80 0.50+0. 83

Late® 0.11:+0. 47 0.00+0. 00 0.0540. 22 0.05+0.22
Implantation loss (%)

Pre-implantation®? 10.0+20. 4 14.0£19.8 13.51+22.6 16.8+22.1

Post-implantation® 3.946.4 5.9:+10.0 10.9+22.1 5.7+8.7
No. of live fetuses

Male 41.8+1.8 3.9+1.7 4.5+2.0 4.6+2.2

Female 4.2+1.8 4.4+1.8 3.94£2.2 3.8+1.9
Fetal weight ()

Male 3.21+0.20 3.30%£0.21 3.28+£0.21 3.27+£0.25

Female 2.9940.14 3.04:+0.20 3.0340.15 3.0040.18

D Mean £8.D.

% No recognisable fetal tissue present

# Fetal tissue present

9 [(No. of corpora lutea—No. of implantations)/No. of corpora lutea) %100
3 [(No. of implantations—No. of live fctuses)/No. of implantations) x 100
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Table 3 Observation at visceral and skeletal examination of fetuses derived from rats treated with

argipidine
Dose (mg/kg) 0 3 9 27
Visceral examination
No. of fetuses examined 76 78 84 81
Finding
Abnormal origin of left 2.4£6,6H7(2)% | 0,0£0.0 (0) | 0.0£0.0 (0) { 0.0£0.0 (0
subclavian artery
Skeletal examination
No. of fetuses cxamined 86 89 92 88

Findings

Separation of vertebral centra | 0.0110. 059

Separation of sterncbrac £ % | 0.02+£0.06
+ 0.07 0. 14
Asymmetry of sternebrae  + 0.63+0.33
+ 0.3010.29
4 0.07%0.12
Transverse foramen of the 7th | 5.5 1£10.89
cervical vertchra
Cervical ribs 0.0 0.0
14th ribs 0.9 +3.9
Closure of transverse foramen 3.6 £8.4
of the 5th cervical vertebra
Incomplete ossification of pubis | 0.0 +0.0
Incomplete ossification of 0.0 £0.0

cervical vertebral arches

n
@
“w
an
an
®)
@

)

(n
&)

O
(V)

0.05+0.17 (2)
0.01+£0.06 (1)
0.05:+0.09 (5)
0. 48 0. 28(19)
0.18+0.25 (8)
0.10+0.15 (8)
3.5 £8.6 (3)

@
)]
&))

1)
(®

1.0
.7
0.8

4.5
7.4
+3.7

0.0
0.0

+0.0
+0.0

0.01£0.04 (1)
0.00 0. 60 (0)
0.031£0.08 (3)
0.65+0.54(17)
0.17:+0. 18(11)
0.03£0.07 (3)
2.8 £7.0 (3)

0.0 £0.0 (0)
8.5 £15.6 (6)
2.0 £6.2 (2)

1.0 £4.5 1)
0.0 +0.0 (0)

0.09£0.24 (4)
0.00£0.00 (0)
0.11£0.25 (5)
0.59.£0. 45(16)
0. 26 +£0. 30(13)
0.13+0.23 (8)
1.3 £5.6 (1)

0.0
3.5
2.0

£0.0 (O
£11.8 (2)
£8.9 (1)

+0.0 (0)
3.7 (1)

0.0
0.8

1} Mean 8.0,
) +

2 9% fetal incidence

: Minimal, 4 : Slight, 1} : Moderate
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Reproduction Studies of Argipidine (MD-805) (II)

—Teratogenicity Study in Rats Treated Intravenously
with Argipidine (MD-805)—

Takemaru Abe*, Ikuo Matsuura®, Takako Ohtsuka*-** and Kazuo Toshida* **

* Mitsubishi-Kasei Institute ol Toxicological and Environmental Sciences
** Present adress: Toxicology Laboratory, Life Science Research Sector,
Research Center, Mitsubishi Chemical Industries Ltd.

ABSTRACT

Argipidine, (2R, 4 R)-4-methyl-1-[ N2-((RS)-3-methyl-1, 2, 3, 4-tetrabydro-8-quinc-
linesulfonyl)-L-arginyl 1-2-piperidinecarboxylic acid hydrate, is a new thrombin inhibiter
that shows a potent and highly sclective inhibitory effect.  The purposc of this study
was 1o assess the embrvo/fetal toxicity and teratogenic potential of the compound in
rats. Argipidine was administered intravenously to pregnant Sprague-Dawley rats
(F,) at dosages ol 3, 9 or 27 mg/kg/day from Day 7 to Day 17 of gestation. Two-
thirds of the F, females were killed on Day 20 of gestation and their uterine contents
were examined. One-third of the Fy females were allowed to give birth and the
growth, behavioral responses, reproductive performance and fertility of the offspring
(F,) were investigated. No maternal toxicity was seen up to 27 mg/kg/day with
respect to bedy weight gain, food and water intake, parturition and lactation. Fetal
survival, development and growth in utere were unaflected by treatment.  The adrenal
glands weights of F, females derived from Fy females receiving 27 mg/kg/day were

slightly increased. In all other respects, the performance of the F, offspring showed

* RS =R R L HFT RN
»* ZHERTHRERSERATANBPREM  LLWPER
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no treatment-related effect. It was concluded from this investigation the maximum
no effective dose of argipidine was 27 mg/kg/day with regard to maternal reproduc-
tive performance and was 9 mg/kg/day with regard to the F, offspring.

KEY WORDS
Argipidine, Thrombin inhibitor,

Teratology study (Rat)
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T, 27G 3/4in. DIEMEF (Fre) YD
Licvd vy (7 %) v CRIKBEMER
il CCRERMERPACIER 7 ~17A X T1H1E
L1,

4) e

Argipidine o AR IC 51T 5 ILBMWRE
TORRTER © RIS K 2.5~3.0mg/
ml CH D, AR 1ke Hich 10ml Ay
BWROBREEL, 27mg/kg ZENSRALE L
TF v F DR 7 ~17 B HTRARES LA
HBE T TOKR, 27 mg/kg BTk
Th, MBI, —ERE e L
MiLino DT, KRR AL &SR
REtTHD 27mg/kg L LIz, LT, A3 C
et 9mg/kg, ERAfik % 3mg/kg &L,
SRR A A g (300 mOsm/l) % iv s
L
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5) BMEI%

a) F, fifh4ho il

RBWN P —ErEabisl, i,
PEMBE S L OB K B 2488 0, 6, 7, 8, 10,
12, 14, 16, 18, 20 His X U5 &kt£ 0, 7, 14,
21 PE L1,

o EFUMh, o X OWIE RIS
3 Ufc, @E8%20 8 REEMD o 1 SRR 2% % PR RS
LB Lo t, BTRRZ MM L, IWBLALRLER B
ﬁ‘& ﬁo e

Fy A fFogslik, B8 o FERBYHE
N ZE L, FHFRIEY BFE Lt

b) F, affoE%E

HREOF 2/3 DRI, 124200 12 dicthyl
cther FREET CHAMIL, SRHIs X O F 5% il
L. dEBEdCIRE, WAL A {rBAlrEds L O3
U (BUNSETE, HBIFED) 2 lZE LA, &
1o, PIMBAVICH IR MG S hieh o LT 8,
0587 v 2= niGE YO L, FEKD
FR/EFBRLLY, LFRTFIZoWTIL, KR
N3 X OMRHE L 17V, nsNx GEstR
KoY BRE L, 40 2/3 04T
% aceton {2, %0 §)1/3% Bouin i Th
ThIEE L1,

Aceton [HERFIL, Dawson ofFikiz Lt b
Alizarin red Sfefniz ) 5 HBEALERIL,
THk R D AT b LTI I oV T
Tt L7z, Bouin FEEM{FiL, Wilson 33z,
TR TR L,

c) Fy Wifropis

HGROE /3 ORBEYMIBAEFOLEBRTO
BfeRTd e AR e i, HdRo4
P, FECHBL Ml oMY St LR
WORFEXHEL, AFEFTOCTURKTIL I
LTz, X6, HWATFFEY 1Y)
He#r 4 peGt 8 PLITlYE Lice Yo oMElE - hon
P4t AL, HEL W AR
UTahs o o MadF Luif L, L
#h, LEFC oW T, BEH21A ¥ T—HeRE
DPBTE TV, EEIE 2E1M TS £ &3
i, BERLE BAaME. ETROFE, 2915

HiPAE s X IR DR 2 BEE L1,

BERLE:, MAfFORMERER 2T L, fgH—
MARBO BB IT, FUE TS5 W iZMn
BT S &L b 8 MihE CAR, EMAL
KUK R E 1 BIMEL T,

4 B cEMcowT, Pk RS, il
B AE URIG, [ 54 e R
B, BEEEREERIE, ARG & OHRFER
T T R L,

5 B THABEERET N EH 10 Blic 2T,
open field % 7V, 34 M%7 h D ambu-
lation, rearing, preening, grooming, defecation
3 X ¢ urination &4 fTE% ME LI,

6 B TH BT h EhI0FIIZOWT, o+
—Fak 2 —a— (BUTEE, Y4 ) v
T, BiBghc X 5 BETERE (500, 32004 X
UF 20000 Hz) #1757,

I RB B i o v T, 9MERT
pole-climbing REx% 1 A 10 317 CHiFE 5 HEH
WhiLic, KM 7¥— (5BHE), 8%
) W S I (M 2 3.0mA, i @ 2.6 mA,
5 BiED 2RV, RiTo MRz 10~50F& L
12,

Open ficld REZ BV 72 T4 o> T, 10
M T diethyl ether FKERTFCPRHRL, UEEK
W ERMmc BELCE B Bl O
Wili, WPEE, TP, MR, AT, Riltd s
BamiiL, BREAEYINE L, ¥ BRELH
WUt mEAREMRAEY RRB L,

¥ro, 10 CAMBERBRE LT, %
HEE R E N 208000 CRI—BFIN TR X RN %
BV, HEME1 X CL4A MR X T,

ZERYIHER S NI - 2R RL R O HEV NIRRT
DRERHEL, MU AAEE I h
HEE X4 IR s w1,

LD R S fcllic oW T, RO H
LU0B I ETiadE L, 2OUER20R IR
Ltce Fo R 21 U C SBMTE 217 - 1ot
A {ElafF% aceton s X UF Bouin JFiziiil,
R LTz,

6) Bt MM
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300
o—o Omg/kg
»-% 3mg/kg
a--o 9Imgrkg
— 2501 o---0 27mg/ kg
N
=
.z
@
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>
)
L4
[=a}
150
= Treatment period Fig. 2
oL oy a aa L ) , f Body weight of F,
0 678101214 161820 0 7 14 91 females treated with
Day of gestation Day of lactation argipidine
50(
o—o Omg/kg
’:‘. sk x---x  3Img/kg
g L=l gmg/kg
g o---0 27mg/kg
=
s 0}
=
2
£ 20f
2
@ =
g g&%mgggwargﬂﬁni
-§ 101
= Treatment period
Fig. 8
ol Lo J Food consumption of F,

L L 1 i ] | I
0~67~810~12 14~16 18~20 0~7
~78~10 12~14 16~18

Day of gestation

6

WAER, £, ZR¥E X UZRHRECOW
Tt Fisher OFEREREY, HNERELSIUV
B RIERE, WK R, LmmErL
35 X ORI A iz -ov Tid Mann-Whitney
DUREL A2, TOfD 7F— 2 122w T
1, BETSFRoOEBRBEHAShi L EiX
Student @ ¢t B %E, THEIHhD L X Welch
O tPEX RV, i, BIFHDGIRHAET
C4BBLAD BT 57— 2 wowTid, i
Bt 1 MR BAIALE LTRMT LI,

Day of lactation

1
7~14 14~21 fomales treated with

argipidine

2 SREREEH

1) EgEWEho Fo B RiE TR
HEERE LHECTPHERED LT, FRc
BHEIERT D L E L b5 —RREOBE{LI
MEShish ot I, AR L O KAKR
T, BN L B L o EIIEDHh T
BEC LB BLhBEEIADLRIShS 72
(Fig. 2, 3, 4), FiR205 0 #BEIHVC,
Bl SUaBcligpirnRoohnicn, 4%
IZHBRICRETS LE 2 Hh D HRELIRE
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80~
o—o Omg/kg

z =X 3Img/kg

.-; 6ol 2 Img/kg

E o—0 27mg/kg

&

X

]

£

=

2

S

3 20

3

.F'

= Treatment period
Fig. 4

Water consumption of 0 -0: Gl 7‘ 8' M 1 T - GI s [ ) N

F, females treated with 6~7 8~ 10 12'*]1:: lleq_ll%*ZO 0-~7 -7"1" . 14~21
argipidine Day of gestation Day of ‘lactation

Table 1 Litter data of rats treated with argipidine

Dose (mg/kg) 0 3 9 27
No. of pregnant animals 22 23 24 23
No. of corpola lutea 12.611.7" 11.9£1.8 12.6£1.2 12.34£1.0
No. of implantations 10.9+2.6 8.643.4% 10.7+2.8 10.6£2.5»
No, of resorptions e
Early® 0.36+0.85 0.17+0.39* 0.46+1.02 0.57+0.95
Late¥ 0.05£0. 21 0.04+0.21 0.04+0.20 0. 00000
Implantation loss (%) ‘
Pre-implantation®? 12.9420.6 28.6:£27. 4% 15.7+£19.8 14.1420.8
Post-implantation® 4.6+10.5 2.1+4.2 6.5+15.4 5.6+9.1
No. of live fetuses i ’
Male 5.2+2.2 4.3+2.6° 4.8%2.3 5.0+2.2
Female 5.3+2.3 © 4.0£2.5 : 5.3+2.3 5.0+1.8
Fetal weight (g)
Male 3.40+0.23 3.4240.62, 3.34+0.25 3.36+0.18
Female 3.1610.20 3.31+£0. 47 3.2140.21 3.16:+0.14

D Mean£S.D. 2 No recognisable fetal tissue present 3 Fetal tissue present ¥ ((No. of corpora
lutea—No. of implantations)/No. of corpora lutea] X100 % [(No. of implantations—No. of live fetuses)

/No. of implantations] x 100
* : Significantly different from control at 5 <0.05

BHRIeh o T, ¥, Witk XU oA 3mg/kg PROMIKEH, BIMFECTERY, FHEN
HEEHRIT VTR X 5 E Bbhs BHECHCHFEERZD RN, WFhid 9

TR bhie - 1o, 3 XUt 27 meg/kg B BB BEDHAT
2) Ty e Rig-ip Wi S E D IMRENL TR ThE EELLR
EiR20 0 o flhih o HIGE O BT s\ T, %5 (Table 1),
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Table 2 Observation at visceral and skeletal examination of fetuses derived from rats
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treated with argipidine

'86

Dosc (mg/kg) 0 3 9 27
Visceral examination
No. of fetuses examined 77 63 82 76
Findings ‘
Anophthnimin 0.0£0.0%® ( 0)®| 0.0+£0.0 (0) | 0.0£0.0 (0)| L1£5.2( D)
Microphthalmia 0.0£0.0 (0) | 1.2%5.5(1)| 0.0%£0.0 (0| 1.1£52 (1)
Dilatation of renal pelvis 0.0+£0.0 (0 0.0£0.0 (0) | 0.0£0.0 (0| 3.3%11.4( 2)
Skeletal examination
No. of fetuses examined 154 129 161 154
Findings .
Scparation of vertebral centra |0.03:£0.089 ( 3) | 0.03£0.06( 4) | 0.05+0,07( 8) | 0.05+0.10( 6)
Scparation of sternebrae £% [0.00£0.00 ( 0) | 0.0140.03( 1) | 0.0040.00( 0) { 0.01£0.03( 1)
+  (0.07+£0.13 (7)) {0.02+£0.07( 2) | 0.07+0.10( 9) | 0.06+:0.08( 9)
Asymmetry of sternebrac £ [0.32£0.27 (16) | 0.33+0.42(14) | 0.27 0. 24(16) | 0.38+0.46(19)
+ 0.13:£0.18 (12) | 0.1440.21(10) | 0.12+0.16(12) | 0.09+0.13( 9
Vo i 0.00+0.00 ( 0) |0.01+0.05C 2) | 0.06:+£0.13( 5) | 0.01£0.04( 1)
Cervical ribs 1.2+3.82 (2) | 0.0£0.0 (0)]| 1.226.0 (1) | 0.0£0.0 C 0)
14th ribs 5.5£7.7 (8) | 1.7£5.8(2)| 5.1£8.7(7)| 6.0£12.7( 6)
U Mcan+S.D. 2 % fetal incidence ¥ Number of litters affected  © Numbre of bones affected

# 4 : Minimal, + : Slight, 4 : Moderate

F| BfFo SRR Bk hinmvo 1o, 1
fFOPEEBRIAT 35\ T, 3 mg/ke Bhiz MRER
FEA 14, 27 mg/kg TR IRIREREEN 1 BIiR%
Bhts, ¥7o, 27mg/kg BB REEN 2 M
Bwoh, 5150 MNRRRE % o Tt
(Table 2), RaffodiRECIT, Hefs=
a4 UEISoFRREORERCELIE
HohT, TEETEC W T RERE
Bwhhisho 1z (Table 2),

3) #ALMIRkbD Fo B84y 35 L U8 F; Hidk
fFohiE+ g

5 RO MR I\ T, HHEE, BESO
RFAEAD LAY, 2OBOBATHEOWT
b, 93 X 027 mg/kg PRz 1 GO AT RO
BigrnBodbhico ¢, HHEcBAETS L
BbhsBEBbbhichs o, ¥, Wi

fFONERTE L BD B o 1

9 mg/kg FOHED LFFRPHARC L,
HERED R TP B DA S P ed o Tedd, FEHE
BEFRICIEEABBLREVWS b, &
NXFR B P ied o fez LmBE LT
HYH, WEroOMIAHWIDEEbRS, ¥
T, ERURIIN), WER W T RIER
Hohigho e (Table 3), FILW Wrbofk
M, M s X ook i ou T B e 23,
B bhichotc (Fig. 2, 3, 4), {21
Aizfi» 7 Fo fipombnzisyv-¢, Bt
ZEUERTHZHREZD bhicR, BEE
REAT LEbhsBIROELIZED Shich
v 120

Fy MaA:fFo4:6: 21 H o4k B
R B - P,
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Table 3 Litter data at birth and during lactation of rats treated with argipidine

Dose (mg/kg) ‘ 0 | 3 [ 9 27
T\:;.j' pr;:ginamr:r;m:lls I 16 V | V 13 " 14 ‘ 17
Gestation length 29.9+0. 39 : 21.9+0.3 | 21.9+0.3 21.9+0. 4
Gestation index (%)¥ 100.0(16/16) ' 100.0(13/13) ‘ 100. 0(14/14) | 100.0(17/17)
No. of live offspring born | “ ’
Male | 5.042.0 | 6.2%1.5 f 3.9+2.1% E 5.0£2.6
Female 5.9+£2.5 = 4.2x15 = 5.1%2.2 * 4.41+2.1
Post-implantation survival index (%)% | 98.913.1 : 96.6 £5.7 95.1%6.6 93.9+12.5

‘ i
Viability index on Day 21 after birth (%)" | 99.2(119/120) 100.0(96/96) | 84.6(88/104)| 90.4(94/104)
. L j * .

D Mean£S8.D. 2 (No. of live litters/No. of females with cevidence of implantation) x 100 ¥ (No.
of live offspring born/No. of implantation sites) X160 9 (No. of live offspring on Day 21 after
birth/ No. of live offspring after litter size adjustment on Day 1) x 100

* : Significantly different from control at p <0.05

2501 200
o—o Omg/kg
w--x 3mg/kyg <
2001 a--- 9mg/kg ;
o---0 27mg/kg 150}
CREE
H 100}
< 100
=2
501
o Female
0 1 | 1 1 1 1 | | 0 1 1 1 1 1 A1 ) i
0 7 14 21 28 35 42 49 56 0 7 14 21 28 35 42 49 5
Day of age Day of age

Fig. 5 Body wecight of F; offspring derived from rats treated with argipidine

giLmihho ¥y AfFo R, FFRHEIC RS ARSI LB LT e L ©
LD S hig hoto (Fig. 5), LEHIES Pz b & B2 Lt (Table 4), %
{EoMEizisvT, 3mg/kg B HEds L U9 7o, RBEY Lo R0 £ iR R
mg/kg B HEHED TEADREE, s X U9 mg/ke whhioh, BECBHTIEELLAD 1
B OMED F HEEWINC AT E XA RO B e As, RBD SEELRD Hhig o 1,
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Table 4 Physical development of offspring derived from rats treated with argipidine
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Dose (mg/kg) 0 3 9 27

Hair growth

Male 2.340.542 1.9+0.5 2.040.1 2,1+0.3

Female 2.140.6 2,0+0.5 2,0£0.1 2.1£0.3
Pinna unfolding

Male 3.3£0.4 3.0+0.4* 2.910.1** 3.0£0.3

Femalce 3.1+0.4 3.1+0.3 2.840.2¢ 3.1+0,3
Incisor cruption

Male Upper 9.4+0.7 9.4+0.5 9.4+0.5 9.2+0.5

Lower 11.240.7 11.0£0.5 11.140.3 11.2£0.4
Female  Upper 9.4£0.7 9.3+0.4 9.310.3 9.110.8
Lower 11.0+0.7 11.140.8 11.4 £0. 6* 11.240.8

Auditory canal opening

Male 13.7£0.5 13.71£0.4 13.6£0.4 13.71£0.4

Female 13.34£0.6 13.21£0.3 13.2+10.2 13.3£0.4
Eye opening

Male 17.110.7 16.9£0.5 17.0£0.1 17.010. 4

Female 16.8 +£0.7 16.8+0.5 16.8+0.2 16.8+£0.6
Testes descent 23.4£0.8 23.6x0.9 23.340.5 23.5+1.3
Vaginal opening 40.1+1.8 39.6+£2.0 40.3+1.9 40.8+1. 8

¥ Days afier birth on which thc onset of the developmental parameters occurred

* ¢ Significantly different from control at p <0.05
** ; Significantly different from control at p <0. 01

Table 5 Open ficld test of oflspring derived from rats treated with argipidine

2 Mcan+8.D.

Dose {mg/kg) 0 3 9 27
Male
No. of animals examined 10 10 10 10
Ambulation 78.6£49, 3V 75.0436. 8 69.2144.9 75.1+38.7
Rearing 14.3£9.0 12.5£7.9 15.049.9 12.5£7.5
Preening 1.9+0.7 2,5+7.0 2.3+£1.7 2.8+1.8
Grooming 0.2+0.6 0.4+1.0 0.0+0.0 0.2+0.4
Delccation 0.7+1.9 0.1:4+0.3 0.240.6 0.3£0.7
Urination 0.3+0.5 0.2+0. 4 0.0+0.0 0.1+0.3
Female
No. of animals examined 10 10 10 10
Ambulation 86.1+43. 1 104.8+24.9 112.6+15.9 84.7+48.0
Rearing 15.248.1 21.2+8.9 20.645.8 15.7%9.7
Precning 3.4%+2.5 1.6%+1.1 2.3+1.3 2.4+1.5
Grooming 0.2+0.6 0.1+0.3 0.3+£0.7 0.1£0.3
Delecation 0.1£0,3 0.040.0 0.04£0.0 0.0+£0.0
Urination 0.2+0.4 0.0+0.0 0.0+£0.0 0.0+0.0
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20 o—o Omg kg
w--¥ 3mg kg
15 a2 9mg ke

o---2 27mg kg
L

Food consumption (g ‘animal ‘day)
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E
£ 15+
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Fig. 6 Food consumption of F, offspring
derived from rats treated with
argipidine

4) EEFLHO F) BdfRc kT

A B Fy A Fo AR, HHHs X 0K

y, 1R f ikﬁﬁ‘f&?ﬂmﬁ& OfificELED BR
fe o 7z (Fig. 5, 6, 7)o

4 MR CIT - fo il PR St )i 1lEE o
iz s TRENNT 2L B bh it oo T,
open fild ABC s\ T, IEREE R E O
Mo %R H e ino o (Table §5), k ;w\
BCILF i 8I4T 5 & Bbh s BB
hieh o tz, poleclimbing RBRIC (T % ’ﬁ{!t‘-
(6085 B S Eds & O EIGENS, BRI EIRIED
Hhieh - o (Fig. 8),

108 0 s B\ C, 27 mg/kg BEOHED
B ST fT S e Wi b e d’, T<bT
ﬁmszbu.mun“ruﬁ@*#m&&
higwv o M SIMRBMLELTHD % Hh
5, Bl hwﬂgﬁ@&@ﬂ%mm ¥

,__f 30r o—o Omg kg

= a5) *=-x 3mg kg =
E a---a 9mg k;, o
L .

X =

£ 15F

£ 10f

£ Male

o 5_

g

o L L i 1 i 1
= 21-28 28-35 35—42 4249 49~56

Day of age

—
9
T

L ] ] ]

Water consumption (g animal. day!

0
21-28 28 -35 3542
Day of age

42~49 49--56
Fig. 7 Water consumption of F; offspring
derived from rats treated with argi-

pidine

FeRIMAE S bt (Table 6, 7), #igiciE
T35 &% 2 6N ARMELIZEDHRT,
IRERD S EEABANY AR S U T SRR Al
RS EoF (B 7/ N o

5) Fy W4 (FroLMsiEic RiF T E
ARBEARBIT U T, R, ZKRTEH
Bk L OCZRFICENOEIIAS B 1
(Table 8), *#, F, BHEp4O (hifHER =DV
Th, {2 BELET D5 high s
1o

BEDE 20 HiT{T - 7o Fy BRI ) B i s
<, BHFKCEHTS EELORDNHEVERI
Wbl o, 9mg/ke FED HED LT
M bl HEHED it b ot
A%, 27 mg/kg BHICILREIERD B RDH LN T
Wi O & DK & Bl fe v R I 2
ftcHhdLE 25D (Table 9), FRsfFo
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Fig. 8 Polc-climbing test of F; offspring derived from
rats treated with argipidine

SERIRIRD O T,

II HRBRRE

FRRO Fy FOoMBRECISVT, 3%
LU 27 mg/kg BC/MREREES ThEh 1 fIF
D@D BRI, TR ESECH Yo R
BEEOED LR WELTH - 2o, HIKE
DR & H B ST B b RS (]
FREER WS- RE) 2177,

1 RBHHSITRBAE

1) 8K

APEREF—r » b argipidine ¥ L
foo

2) {#RBh s X O &t

¥ I DR SR 4D I AR A X b Slc: Wistar
o SPF 5, b%, MHEHE L 3 83BIGT A
L, #18B0KE -« B, ity
I vt Bh4mIiRELEE 20.2~23.7°C, 8
SHBIE 43, 6~70.8%, A& E% 10~15[E/hr,
JRUIRGH] 12 br (7 B ~19B) OB T CRAT
L7cs

WpoFFniE, KR e LTR—2F, 7
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Table § Organ weight of male offspring derived from rats treated with argipidine

Dose (mg/kg) 0 3 9 27
No. of animals examined 10 10 10 | 9
Final body weight (g) 270 + 14 27314 272413 264+12
Brain (g) 1.93£0. 071 1.9540.06 1. 97 +£0. 06 2.00£0.06*
0.724+0.02% 0.72+0.05 0.72£0.03 0.7640.05
Thymus (g) 0.424+0.07 0.43£0,08 0.44+0.11 i 0.45+0.06
0.16£0.02 0.16£0.04 0.16:40.04 ; 0.17+0.02
1
Heart (g) 0.83+0.06 0.82+0.07 0.82+0.05 ( 0.86+0.06
0.31+0.01 0.30+£0.03 0.30£0.02 0.33+0.03
Lungs (g) 1.1340.15 1.08+0.15 1.174+0.17 1.13£0.10
0.42:£0.06 0.4040.07 0.43%0.05 0.43+0.05
Liver (g) 10.55£0. 90 10.30+0. 88 10.65%1.21 10. 36 £0. 60
3.91+0.17 3.9740.41 3.91+£0.33 3.94+0.30
Kidneys (g) 1.86:+0.18 1.88+0.11 1.88+0.17 , 1.85+0.13
0.69£0.04 0.69+0.05 0.69+0.05 ’ 0.70+0.07
Spleen (g) 0.66+0.04 0.64%0. 04 0.68:+0. 06 | 0.64£0.02
0.2440.01 0.2410.02 0.25+0.02 i 0.2440.02
Adrenal glands (mg) 39+7 3718 4249 ‘ 4048
14+2 1443 1512 15+3
Testes (g) 2.80+0. 14 2,80+0.09 2,82x0.13 2.78+0.12
1.04+0.04 1.03+0.04 1.04+0.04 1.06+0.09
1 Mean £8.D. 2 Absolute organ weight » Organ weight to 100 g of body weight
* ; Significantly different from control at p <0.03
Table 7 Organ weight of female offspring derived from rats treated with argipidine
Dose (mg/kg) 0 3 9 27
No. of animals examined 10 10 10 10
Final body weight (g) 17019 169+9 17145 168 +8
Brain (g) 1. 81 £0.06% 1.80£0. 06 1.80£0.04 1.80£0.05
1.06:+0.04% 1.07£0.05 1.06+0.04 | 1.07 £0.06
Thymus (g) 0.36£0.06 0.35%0.04 0.34+0.05 ! 0033 +0.03
0.21+0.04 0.2140.02 0.211£0.03 0.20+0.02
Heart () 0.55:+0.04 0.5840. 05 0.54£0.04 0.56+0.04
0.3240.03 0.3440.02 0.3240.03 0.33£0.02
Lungs (g) 0.82+0.08 0.7840.10 0.83+0.09 0.80+0.09
0.48£0.05 0.4740.04 0.48+0.06 0.48.:0.04
Liver (g) 5.98+0.43 5.7840.51 5.95+0.28 5.87+£0.43
3.5240.27 3.4040.14 3.4740.16 3.49£0.24
Kidncys (g) 1.22£0.07 1.19£0.07 1.19+0.05 1.2040.07
0.72+£0.04 0.70+0.03 0.69+0.03 0.71 +0.03
Spleen (g) 0. 454£0.06 0.47+0.04 0.45%0.03 0.45+0.03
0.26+0.02 0.2840.03 0.26+0.02 0.271£0.02
Adrenal glands {mg) 4244 4314 4413 A8 4. 7*
2542 2542 2612 28 £ 4%
Ovaries (mg) 617 5848 59413 5949
i 3614 3415 35+7 35+5

1 Mcanx8.D.

2 Absolute organ weight

3 Qrgan weight to 100 g of body weight

« - Significantly different from control at $<0.05
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Table 8 Reproductive performance of oflspring derived from rats treated with argipidine

Dosc (mg/kg) 0 3 9 27
No. of pairs 20 20 20 20
Coital rate (%) 85.0 (17/20) 100.0 (20/20) 90.0 (18/20) 90,0 (18/24)
Pre-coital interval (day)® 4.242.29 3.3£1.8 4.3+£3.1 4.4%2.5

Conception rate (%)

94.1 (16/17)

100.0 (20/20)

88.9 (16/18)

83.3 (15/18)

1 (No. of animals mated/No. of animals paired) x 100

¥ Mean £S.D. 9 (No. of animals achieved pregnancy/No. of animals mated) x 100

Table 9§ Liuer data of offspring derived from rats treated with argipicline

2 Days bewween initial pairing and mating

Dose (mg/kg) 0 3 9 27

No. of pregnant animals 16 20 16 15
No. of corpola lutea 11.3+0.9" 11.8+1.0 12.0+£1.2 11.5£1.2
No. of implantations 9.6+2.6 10.24£1.7 8.413.2 9.7£2.2
No. of resorptions

Early? 0.13+0. 34 0.20+0.41 0.31+0.48 0,53 £0. 64

Latch 0.00 0. 00 0.00+0. 00 0. 06+0. 25 0.00+0.00
Implantatin loss (%)

Pre-implantation® 15.3+22.1 13.3£13.5 29.1+27.7 15.9116.0

Post-implantation® 2.245.2 2.1+4.2 3.945.3 6.5410.4
No. of live fetuses

Male 4.4+1.7 4.8+2.1 4.3+2.3 3.8+1.7

Female 5.1%£1.7 5.3+2.0 3.8x£1.7* 5.4+£2.3
Fetal weight (g)

Male 3.2140.13 3.2640.19 3.25+0.22 3.334+0.48

Female 3.04£0.15 2,9510.19 3.01+0.16 3.1940.49

1 Mcan £8.D.
corpora lutea—No. of implantations)/No. ol corpora lutea) x 100

live letuses)/No. of implamations) x 100
* : Significantly different from control a1 f <0.05

(FV=vzAMRTH) AR AY -
Fm by — (ARF L —NA- VA=) %
1~2M/r—2k Ui, Smizid
Mkt CRF-1 (A V= v 2 ABBITH) B

fmu,

TRIR % B B IR s a7y

KLk, B - DML T, HEE el 1542

2 No recognisable fetal tissue present

¥ Fetal tissue  present

3) #yI5ik
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ERALE L, B HEICHTROFHO
BB, (T8 ~10HAMW B v A6
RT3 0P (TR 6 H O 4I0R Lz 10 ml/
kg oL, AEHE [ CRBRACE
B8 ~10HXC1HLERY L,

4) RAfEE

AR TR oIS Ao 27 mg/kg %8R
Lo MNEIITAHEK (300mOsm/) % #
5.7, RHEBE2SPT, 27 mg/kg PE26PLOEIR
1L 7 Fiak it 2 U

5) RNk

a) Fo gL

RE i — B2 ER B L, ER O,
6, 8, 10, 14, 20FiT{AT A IE LIz, (420

A o kTR 2 PIRAMICIREE L,

b) F, JafFOBIER

413 0h4n% T4E 20 Bz dicthyl ether BREET
CHBIL, AR U TRIEEET- % £
5 R4 7% Bouin i B LT PIEkRAEL I
KLz,

2 SRERRHI

1) ERMNhD Fo i RIiE TR

B E SRR RD DT, il
wBETS L#E X Oh s —BINBOEILBIE
Xhich- 1o, iz, B#IcL3 LBbh3
MBI b his - T, ER20A DFIBC IS
W, BIBIKCRETS L# L 6hD B
L Ed B RIsh o T2

2) F, B RigT%

EERR20 B o 984D O SO BT BT,
IR AR, ML EHRRFE, FECHRES
LUk, B3 X5 & Bbhd Bl
W bhishse 1.

E%ﬁ@ﬂkﬁﬁmxwf,ﬂmﬁolﬁ
FzBo Ry ED bh, RERIEZKVT,
MBI THH T LA BER Sh e, TOMIC
2, FeiiiciiEET 5 2% b h b EuiR
HhHREho

Il BEGSITER
Argipidine % 3, 9% X 0827 mg/kg O Al

¢, Wistar 85 » FPOIER7~17THB T 11
BERMRRACS L, B5h), Baffss XUl
HAFOEHIET I & CAERUIRET RETHEY
Bk Lz,

KB hx & 3 U TRBHOFECTH A\ 1T
BERRD SR, WTFhd ERCERY #ERF
Ufc, —AEINIE, ik, PEMift, MOKE, 7tk
RGE, OhTOIRNR, MR, IR LU
OABFEARTT B L3 RBRRDHLN
eho 1,

FELE20H o Fo fEih o Sy ORI
T, ERWAE, WERE, ETFREFESs XU
I i Bz X 5 BRI Rovehicho
7

F, Batf-oo RSB IEIc 35\~ C, 3 mg/kg BRI/
BRERFEA 1 B, 27 mg/ke BRT/MREREE S X U'FR
BEENERER LATO2RD LR, WTh
LESUETH - 7odd, RIFLOMME X DS
T T 3 1o D BERERINE SR 1T -
Tze DR, WEEE (5B =1 FOHK
BREENED B RIcDLT, HERTIXROR
wERL Lo, —, T 55 Kok H
508 iz kb, /MBEREED D VIR EREED X
5 {eIRERBENEAS Sle: Wistar 15 » b TIRMNEE
WzRBTs o EAMEEh 5, Thboo
ZEMHARRRTRLLRIBORE L BHEL
oAb o 2 Bbhb,

F) RITOWHBRE Cds WT, HHRIEOR
s L OHEETECHRCREED Hhi
M ois

F, {4 {fio 20w Tit, sk s &E8bh
% o —RBo B, &
DEEEVTho IR <L HFATHY, 4
i, JEfHkds X O R R AL ERD & hieh
otze %1z, 27mg/kg B 108 o i BITF
T RIMA D B i b, SRR L,
A, B, BEIIMEds X UETECRE
MoXRB bhich » 2, Ty HEFOZR
B, ZHRiiE argipidine B A YL 15 0N
h¥, FaJafFicow € FERIC BT 5 BT
CRERES bR -1,
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Ell-ok 5k, argipidine © 3, 9% L0027
mg/kg % 5 5 + DRAFTFO BEILH < HHERM
8B4 LR, BicH LT 27 mg/kg i
B CTLHEED X 3 BRIED S hind o7,
FA{GT B U THE, 27 mg/ke 1o T108 iR
ffE o B MG R0 Hhic LU, EDTE
ELMRFEGEHERRED & h T, HidkfFods
T, RMBICHE, fifhik, BEILME, S8kl X
CAEHBEC R TR ERRD bhich o hz,

X T, BHbtho—RaEEenY sy s, 4
MUz T 5 S8BT 27 mg/kg, ol BY
THRIVERL Omg/kg THB EHXBhbB,

X [
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Argipidine (MD-805) D& FazE%

34> 79 MR RENS X ORI
iR Py £ -5-3BR

oW oR AT Kk B OB T b % '
AR oHOFRT KRR T K s P

Reproduction Studies of Argipidine (MD-805) (IID)

—Perinatal and Postnatal Study in Rats Treated Intravenously
with Argipidine (MD-805)—

Takemaru Abe*, Ayako Ohkoshi*, Eiji Tanaka*:**,
Kciko Komatsu®**, Reiko Mizusawa® ** and Yoshiko Ohsaki* **

* Mitsubishi-Kasei Institute of Toxicological and Environmental Sciences
** Present adress: Toxicology Laboratory, Life Science Research Sector,
Research Center, Mitsubishi Chemical Industries Lid.

ABSTRACT

Argipidine, (2 R,4R)-4-methyl-1-{ N2-((RS)-3-methyl-1, 2,3,4-tetrahydro-8-quinoline-
sulfonyl)-1.-arginy] J-2-piperidinccarboxylic acid hydrate, is a new thrombin inhibitor that
shows a potent and highly sclective inhibitory effect. The purpose of this study was
to assess the influence of the compound upon peri- and postnatal development in
rats. Argipidine was administered intravenously to pregnant Sprague-Dawley rats
(F,) at dosages of 3, 9 or 27 mg/kg/day from Day 17 of gestation to Day 21 after
parturition. All Fy females were allowed to give birth and the growth, behavioral
responses, reproductive performance and fertility of the offspring (F,) were investi-
gated. Water intake of F, females receiving 27 mg/kg/day was slightly increased
during lactation. No maternal toxicity was seen up to 27 mg/kg/day with respect to
body weight gain, food intake, parturition and lactation. The viability, growth,

behavioral or functional parameters, or reproductive performance of the F, offspring

* BRSHZBNE L ET RN
=R TR S G A DT T RFE TP RAVRBIER
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showed no treatment-related effect. No external, visceral or skeletal malformations

were observed in the Fj fetuses. It was concluded from this investigation the

maximum no effective dose of argipidine was 27 mg/kg/day with regard to maternal

reproductive performance and the offspring.

KEY WORDS
Argipidine, Thrombin inhibitor,

Peri- and postnatal study (Rat)

& g

&M@, Hib v v v argipidine o 4: ffiic
RETEGYRET > —RELT, 75 F2H
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Vs, Bl X OHEFICRETEHLREL
e cliET 5,

I RBHHGIUREBS®

1 #RHR

Argipidine %, Fig. 1 iZRFHE %2 4 L,
5 FH526. 66D ERO{EHKTH D, Kich
HTHTIT L BRI L1,
2 #EhHS S URETRE

AR UL R B EL B M E X b, Sle: Wis-
tar %D SPF 7, b % M0 MR, #f 8 MlpT
AL, 10808 « b, REEsBHH
RBCH A, BILEEE 20. 7~25.0°C,
HABHEST. 0~77. 3%, X% 10~15[/br,
BERER] 12hr (7 BE~190%) O REIF CHT
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Bpofdticd, KEELTxX=-25 , 7
(FV=v 2 ABBTHE) YAhLHEY H—FK

COOH
NH
> C—NH(CH)sCHCO—N CHs
NH: NHSO:
N ‘H:0
cHs

Fig. 1 Chemical structure of argipidine

F—= b8y —-o(hF 7B LUAL, 1
~4/r— ok Lic, BTiz@BREE CRF
Sl (P =2 ARERTIE) I UKEKREH
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ELTRELK, #oFiE o0 Ao ki, 149
~1648 TH- 120
S #{/EHE

Argipidine {3, #3EE & & WK% 0 BB
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ISZND X g, ME L, (ERITEAD
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s, o8tk Ao 8H21E Tk
S8 B o (ki 2 AN 10 mi/kg o SR T,
27G 3/4 in. DWHE (Fre) L#EH L L
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MUCTRREREAIZ1 A LERELL,

s ARBE ’

Avgipidine o 23 R 0T d51 B HAKMRE
ORI E O R REE (L Bk 2.5~3.0mg/
ml THY, TR 1kg Mz b 10m! Hl
BB G IR B SR RORBEEL, 25~30
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WTHETIRT S, —BIRBCLHE D eh -k
DT, AEBR TR LESHRARTHS
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27mg/kg L L1, LAF, A3 CHARE 9
mg/kg, EAY 3mg/kg & L, MRBHICIL
M AR (300 mOsm/) £ 45.Liz,

5 BBAE
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Day of lactation

Fig. 2 Body weight of Fy females treated with argipidine
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Fig. 3 Food consumption of F, females treated with argipidine

¥, KFD DV RER (48BN 1o
T35 — 22T, B BE BRIl
fre UCTHEH L.,

II B mM#H

1 F. BBHHICRIEITEE
HRAGRE PFHCOMERED LR T, Hic

PERIZRATS L EX b —ERIBOE{Li
BB hiedo o, BAWNO27mg/kght o
oK RicH T e iy B bhic s, ik
L UHEMIENTI, BYSERE X R BE & izt
ROHLRTRIECLS LRI BEINDNS
nichr- 7o (Fig. 2, 3, 4),

FEROBBIZ T, FHRKIE, ®BESD
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ol t A 1 1 ) | 1

1 ]
0 44-77-1010-14 1719 0447

1 )
7~14 14~21

1417 1921 .
. Day of gestation Day of lactation
Fig. 4 Warer consumption of F, females treated with argipidine
Table 1 Litter data at birth and during lactation of rats treated with argipidine
Dose (mg/kg) ! 0 ! 3 ‘ 9 - 97
No. of pregnant animals 21 ; 22 23 21
Gestation length 22.210.4V ‘ 22.240.4 22.240.4 22.1%0.3

Gestation index (%)¥

No. of live offspring born

‘ 100.0 (23/23) | 100.0 (21/21)

95.2 (20/21) ’ 100.0 (22/22)

Male 3.5+2.4
Female 3.3£1.8
Post-implantation survival 87.3 +24.0

index (%)¥

Viability index

On Day 4 after birth (%)
On Day 21 after birth (%)

! 99.3 (140/141) | 99.4 (162/163)
1 99.3 (138/139) '100.0 (156/156)

3.9+2.7 4.0+£2.2 3.7£1.9
i 3.5+2.0 4.0£2.0 4.3£2.2
. 96.9:8.8* 94.4111.5 94.5+8.1

99.4 (167/168)
99.4 (157/158)

99.5 (182/183)
98.9 (172/174)

1 Mean £8.D.

2 (No. of live litters/ No. of females with evidence of implantation) x1060  ¥(No.
of live offspring born/No. of implantation sites) x 100
justment on Day 4/No. of live offspring born) x 100

# (No. of live offspring before litter size ad-
» (No. of live offspring on Day 21 after birth/

No. of live offspring after litter size adjustment on Day 4) x 100

* : Significantly different from control at $<<0.05

RSBSOS RhY, 20BOEBILITENC L &K
CRBATS EBbh s BIED b s o
1o Eie, HAFOARRELIRDLRILH»
7z, 3mg/kg B FIK LRI A Fisign

Siehl, ThITRBEMEFEERLIC ELX
BERTHDEELHND (Table 1), 78
#2HIZfT» 1o Fo RO BBz IT, 8
HEiBRT 5 L Bbhhs ARHELIZEDHH
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4B : Before litter size adjustment on Day 4
4A : After litter size adjustment on Day 4

Fig. 5 Body weight of F, offspring derived from rats treated with argipidine

oo,
2 BRI F, HEFCRIFTES

AN 16, 9mg/kg BRiC 2 Bl FEREFH
B bhteh, INEFEIIHICREEEDS
Niheho iz, ¥1:, 9mg/kg D FEEMF 1 A
NREFESRBD i,

F) WaAFoseix, £#H1 033 X 27
mg/kg B4 LG, 428819 A 27 mg/ke BE
216, EHR3 B LU0 BB 1R, 4
#2181z 9mg/kg BT 1 FAABD L hIcDO AR T,
A4 Bk X U2 HOEFRICIIBBIC LR
BHhhlgh - fo (Table 1),

BAWESGO hRHEBITIX, BlloXIZED
bhigro o (Fig. 5), HEBHBI Lo B
Wi\, 3mg/ke BEOMEHEIS X 0 27 mg/ke
BoHo E#iFOMHA MBI R THER
ot TFhi@Echdh, EHENcEH
BhELTRRVWEBLbhD ¥ 1, HEND
4tk 2 A RO HArBHR O RBLEM MR L
NRTHEF D - fops, £ 3 BBy
FHTNTI00% HB LTI b, HCZAkic
Bl LB bRl - 12 (Table 2),

—HREIc, SR BRECRNTSEEL bR
BRI ED ORI - 2,
S Ryl F, HEFGICRIETESR

HFLEo Fy WAFOKT, EHEER LUK
AKhizid, HEERE e L OMicEIL@Be 5
high ot (Fig. 5, 6, 7),

4 BIR T - L RIMIERK S WMEMESD
BARZ 3o\ T, BERIC 2R b IIE s Tos
open field R\ T, HEICEETH LM
bhdBLED Hhich - 1z (Table 3), B
LR T, HEMEE L FRhRIEY kL, %
T LB LD bR i o oy pole-clim-
bing BRIV B L EEREICHS L U BR
R, BEICRRTS EE sha T
B bhieh otz (Fig. 8), £HMERBIC I
WITRRARER S hicHE o Fy WEFoH
gz T, Fo R~ 0 236z BIRT5 &
Ex b5 RIGBRBDHL RN - 70
4 F, HEROERMRECRIEFTRE

SFRERBC I\ T, W, kR, %
B A RS L UTHhR, EhloXizas
bhigd - 7z (Table 4), F, Rfitho T4k
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Table 2 Physical development of offspring derived from rats treated with argipidine
Dose (mg/kg) 0 i 3 9 27
Hair growth o B [ 7 o
Malc Day 2V 5.5:+12.640 | 18.2+30.5 23.4435.7 5.3+£13.7
Day 3 91.5+13.2 91.6+16.2 94.5+14.1 94.9+13.6
Day 4 100.0+£0.0 100.0+£0.0 100.0+0.0 100.0+0.0
Female Day 2 18.3+£38.2 15.0+36.6 9.6+23.4 3.3£14.9
Day 3 88.8+24.9 91.3+21.8 86.5+20.2 98.845. 6
Day 4 160.0+0.0 100.0£0.0 100.0+0.0 100.0+£0.0
Pinna unfolding ‘ ! -
Male Day 2 18.1+24.3 48.3+41.9*% 46.51+41.7* 48.7 £37.3*
Day 3 100.0£0.0 100.040.0 100.010.0 100.0+0.0
Female  Day 2 41.9+41.9 47.1141.1 41.8+42.0 47.4+£30.2
Day 3 100.0+0.0 100.0+0.0 100.0+0. 0 | 100.0£0.0
Incisor &uption V T
Male Upper 10.6 £ 0. 64 10.2:£0. 4* 10.4+0.6 10.2+0.3*
Lower 1.2£0.7 | 11.0£0.6 11.2£0.5  ~ 11.10.6
Female Upper 10.4+0.5 10.2 0. 4* 10.2+0.7 10.14£0.5
Lower 10.8+0.7 10.5+0.7 10.8+0.9 11.0+0.5
Auditory canal opening ‘ e - [
Male 13.5+0. 4 13.3+0.5 13.540.6 “ 13.6+0.3
Female 13.0+£0.3 13.1£0.4 13.2+0.6 13.14£0.3
Eye opening 7 S 1; V 7
Male 16.7£0.3 16.6+0.5 16.7£0.6 16.740. 4
Female 16.5+£0.6 16.410.5 16.5+0.7 16.6£0.5
Testes descent 23.1£0.1 23.0£0.4 | 23.1x0.4 23.2+0.3
38.0+£1.2 38.7x1.7

Vaginal opening

1 Days after birth
occurred
occurred

o (i, HEM RS L U, §Elo
IIWH LR h - e (Fig. 9),
gk T HECRENTSEELORDT,

‘ 37.5+1.2

3 Mean £8.D.
3 Mean £S.D.

37.8%1.2

2 9 incidence of offspring in which the onset of the developmental parameters

9 Days after birth on which the onset of the developmental parameters

* : Significantly different from control at p<0.03

RO BIRMERIZED bRt o 1,

5 F; BEFCRIFTES
EE20/ 21T - 7 Fy 138140 S0 i

ITPz208 O

ZRWT, 9mg/kg BEOGIKEE S X O HED 4 1F
MFEA R TR S L, SRHIRE
I AT » 72t

27 mg/kg BT

RgEoThAdLhigwC tabREEON
didisv o E#EL HhD, WEROMMFAR
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Male
101 CR NO
aBug % o—o Omg/kg
Uy / /R?"gﬁ ",
N = xerx 3m/k
2 4 ¥ a--a Omp/ke
2 B
Z 6 b -0 27mg/kg
2 5+ I,”’
sif
sab §
f' R
o TR W R N N | L1 \‘-&gh..__.
1 2 3 4 5 6 1 2 3 4 5 6
Session Session
Female
CR NO
10 .
9| f/lg:/ﬁ—eﬁ
S / /5’0 R
2 7t [ %
= :I )\
F :
S ‘\
S i 4 \®
3 f/
s Y\
2 A A2 B,
1F o Y \§\S\
0 AR T W R S | toy ‘@—-5::&.:*
1 2 3 4 5 6 1 2 3 4 5 %
Session Session

CR: Conditioncd response

NO: No responsc

Fig. 8 Polc climbing test of F, offspring derived

from rats treated with argipidine

Table 4 Reproductive performance of offspring derived from rats treated with argipidine

Dose (mg/kg) ] 3 9 27
No. of animals examined 20 ‘ 20 20 20
Estrous cycle (day) 4.9£0,20 w 4.9%0.2 : 4.8+£0.3 ‘ 1.940.2
No. of pairs 20 20 l 20 | 20
Coital rate (%)? 95.0 (19/20) | 90.0 (18/20) | 95.0 (19/20) | 80.0 (16/20)
Pre-coital interval (day)® 3.04£1.7 3.1%1.7 3.4%£1.6 } 3.0x1.6

Conception rate (%)¥

89.5 (17/19)

i
)

88.9 (16/18)

!

78.9 (15/19) | 87.5 (14/16)

1 Mean+S.1. 2 (No. of animals mated/No. of animals paired) x 100
pairing and mating # (No. of animals achieved pregnancy/No. of animals mated) x 100

—183(1045)—
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Day of gestation
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Water consumption (g/animal/ day)
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7~14

14~21

Day of gestation

Fig. 9 Body weight, food consumption and water consumption of F, females

Table 5 Litter data of offspring derived from rats treated with argipidine

Dose (mg/kg) 0 3 9 27
No. of pregnant animals 17 16 15 14
No. of corpola lutea 12.8+1.19 13.3+£1.0 13.0+1.3 12.1+1.8
No. of implantations 7.243.5 8.54+3.9 9.943.2* 7.3+4.3
No. of resorptions
Early® 0.2940.47 0.56+1.50 0.47+0.64 0.36+0.50
Late® 0.00+0. 00 0.06:0.25 0.073:0. 26 0.0030. 00
Implantation loss (%)
Pre-implantation®? 43.4+28.0 36.3+27.6 23.5425.2* 41.1+£34.3
Post-implantation® 4.8+9.1 5.6+14.0 5.448.4 3.2+4.6
No. of live fetuses
Male 2.8+2.2 4.3+2.1 4.5+1.7*% 3.3+2.4
Female 4.1+2.0 3.6+2.8 4.9+2.7 3.6+1.8
Fetal weight (g)
Male 3.02+0. 14 3.15+0.19* 3.04+0.17 3.1740.19*
Female 2.9040.17 2.86+0.14 2,7410, 22* 2,89£0.24

D Mean £ S.D.

lutea—No. of implantations)/No. of corpera lutea] x 100
ses)/No. of implantations] x 100

# No rccognisable fetal tissue present

—184(1046)—

¥ Fetal tissue present
3 ((No. of implantations—No. of live fetu-

* : Significantly different from control at p<0.05

9 [(No. of corpora
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Table ¢ Observation at visceral and skeletal examination of F, fetuses

Dose (mg/kg) 0 3 9 27
Visceral examination
No. of fetuses examined 55 57 67 46
Findings
Anophthalmia 0.0£0.02(0)» 0.0£0.0 (0) | 0.0£0.0 (0) | 2.6£9.2 (1)
Abnormal origin of right 0.0+£0.0 (0) | 1.3%£5.2 (1)} 0.0£0.0 (0) | 0.0%0.0 (0)
subclavian artery
Dilatation of renal pelvis 0.04£0.0 (0) | 0.0£0.0 (0){| 0.0£0.0 (0)| 2.6%9.2 (1)

Thymic remnant in neck 48.3+34.4 (15) | 26.34:25.1(9) | 45.4+30.9(14) | 24.6+24.4(8)
Skeletal examination ‘!
No. of fetuses cxamined 62 69 73 51

Findings

Separation of vertebral centra
Separation of sternebrac £%

+

Asymmetry of sterncbrac £

+

H
Closure of transverse foramen
of one or more cervical

vertebra

Transverse foramen of the
7th cervical vertebra

14th ribs

Incomplete ossification of
thoracic vertebral centrum

Incomplete ossification of
supraoccipital bone

Incomplete ossification of
cervical vertcbral arches

27 presacral vertebrae

0.24:+0.429(7)
0.00::0.00 (0)
(6)
(9)
2>
2>
0>

0.07+0.11
0.3310.37
0.03£0.08
0.03+0.10

0.0+0.0%

1.2:4.9 (1)

2.0£8.1
2.018.1

(D

(1)
0.0£0.0 (0)
0.0£0.0 (0)

2,081 (1)

0.11£0.26(4)
0.00:£0.00 0)
0.06:£0.11( 1)
0.27+0.32(8)
0.02+0.06( 2)
0.03:£0.13( 1)
2.3+6.8 (2)

0.0+0.0 (0)

2.6+7.3 (2)
0.0£0.0 (0)

0.0+0.0 (0)

0.0+£0.0 (0)

0.0£0.0 (0)

0.13:0.36( 4)
0.00£0,00(0)
0.08+0,16( 4)
0. 43 £0.53(10)
0.1010,16(5)
0.000,00(0)
1.3£5.2 (1)

0.0£0.0 (0)

2.416.5 (2)
0.0+0.0 (0)

1.0£3.7 (1)
1.0£3.7 (1)

0.0£0.0 C0)

0.04£0.13(1)
0.00£0.00( 0)
0.011£0.04(1)
0.30£0.51(7)
0.13+0.21C4)
0.01+0.04(1)
3.6113.4(1)

1.2:£4.5 (1)

0.0£0.0 (0)
0.0£0.0 (0)

0.0£0.0 (0)
0.0+0.0 (0)

0.04£0.0 (0)

1 Mean £8.D.

2 22 fetal incidence

3 Number of litters aflected

» &

b, AREERIRBD SRV ek, #EE
LMo - MENL IO CHD EEL LR

% (Table 5),

Fp BiTo A isiiilnbhic ot
{Fo RSBz oW T, 3mg/kg o 1 AT
27 mg/kg BEo 1

AT T BBREL TR A,

4 1 Minimal, 4 : Slight, 1} : Modcrate

# Number of bones affected

BRffFic B - o BIREKAES b o h
fee ¥l MY FURBCRROTMERN

A S hioms, FRAEHUR ML REL R
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520, A TS O MR b e,
% ORI AEKIFIEE TS g &
(Table 6), FGERIEIROVT S, BHKE
BT 5 & %% HRBELRILD Shicmo

1l Bk LvER

Argipidine % 3, 93¢k 0f 27 mg/kg @ A
< Wistar %5 » b OIEEITA S 2 HE21H
% CRIMRACES- L, B, HEfrfod#k
T I & CERIBR R TS N L .

RPN £ 3 LT TEC H S ik
HERRD LAY, WIFh ERCER 2
Lz, {EFLIMRID 27mg/kgBE o K Sizd>
PieimAaEDs b, —ARIRE Atk X
OIS i, BEBRIINY, BRI Fhic
HEZIHUE R RObhAE» -1, 77 B
E, BRSORBIRBLATY, FOBOEI
1%, BRrReLEcBET s :H5Lbh
BRIEEED BRI T,

#FFE T B Lbhd F HEFoEEOR]
mPe—REO T LIxie , EHBEDIRTIXLT
noOBERCLRTH Y, E#EANL LT
HoMEH, A, JeMdivs X Ogok it B8
(3 ST Y8 (1 LT (o

EHBBET LoRBET s, oo
£ 2 HOTABR, 3mg/kg Bt Mt X ot
27 mg/kg PR HED LIFO W {7540 iR
Bbhhtcd, wThLEDD VALY
£Tdh, EPFEINMTHELRTL T
% bhd, RMEIGHE il BikEs Lo
EEEI RN LR RD bhinho 1o,

Fy {4:fFo Rk B sy <, A,
ZRE, ZRMEAN ZHE I L ULEEIG
tho Fy o AN e L UMUK Siic
tx, argipidine 5.0 EIRED B h i e
N

T, 1o EiR20 R {7 - 7o G B
iz C, 9mg/ke RO GHEE, HE A fFRAF
B, HRWIEFECR S X CRERO 4T
FEEPRDLRIES, WTFhifaths ik
AR REM e b ch b, WKLo

Aotz BB,

Fp, fafFo Ptz sy, 27 mg/kg DEoD

1 G PR IR A (o FoEIRERE S, %409

mg/kg BED FER T 1 G/ MBEREED 2 & h

7o THBEERO RITOVWTIL, MEESD

BTl 1 SRR AP E o Y L 7 1R 4111 115

RHFTHERAMEIRTHY, FFE A

DUEWERLTHD EHELORD, i 3mg/

kg Bz A8 FBREDHNGY B 5hic

M, 3mg/kg B 1ML TV & & i

BIRRMLeBILTHD & #E L bbb, TRiTFO4T

fBHRfic s T, HERCBHT S E#ELOhD

THRRITRD SR, LT Rl

IR BRI 1

PALED X 51z, argipidine © 3, 93X 127

mg/kg % 7 » b0 BEWI X O FFHNT R

PS5 Lo gt, Bt st LCix, 2910

thed K RO WA 27mg/kelfciB bh ek

sb, BT X B R RS bR o T, K

Rl Ltik, 27mg/kelfizisuC 4 Hidi {10

SETT. BIMBUGHE, WiBhi%, BEILHE, #FiEL X

UEFIEC ST REIRD bhich o 15,

Lo T G0 —{EHES VBB 9
mg/kg, A B35 BRI L Ui
BYT5 SBEEIIE 2Tmg/ke TH3LE 15
ha,

X ifik
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EH L H5if¢ 14(Suppl. 5):1023 (1986)

2) Dawson A.B.: Stain Technol, 1: 123 (1926)
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Argipidine (MD-805) D& 5Ez8E%

GE4HY 99 FIHT 5 REFOHERRI
iR PI 42 5Bk

Hr—BUEK BRSOt PR Kty 2 -
Y G /o A I py ol i

Reproduction Studies of Argipidine (MD-805) (1V)

—Teratogenicity Study in Rabbits
Treated Intravenously with Argipidine (MD-805)—

Toshiki Watanabe, Kunio Matsuhashi
and Satoshi Takayama

Rescarch Institute, Daiichi Seiyaku Co., Ltd.

ABSTRACT

Argipidine, (2R, 4 R)-4-methyl-1-{ N2-((RS)-3-methyl-1, 2, 3, 4-tetrahydro-8-quino-
linesulfonyl)-L-arginyl] 2-piperidinecarboxylic acid monohydrate, is a new thrombin
inhibitor that shows a potent and highly selective inhibitory effect. The purpose of
this study was to assess the embryo/fetal toxicity and teratogenic potential of the
compound in rabbits. Argipidine was administered intravenously to New Zealand
White rabbits at dosages of 0.5, 1.0, or 2,0mg/kg/day from day 7 to 17 of
gestation.

Food intake of dams receiving 1.0 and 2.0mg/kg/day was increased during
the latter half of gestation. No maternal toxicity was scen at doses of up to 2,0
mg/kg/day with respect to general signs, body weight gain. There was no significant
difference in litter size fetal survival, fetal body weight and survival for 6 hours
after birth in the argipidine treated groups compared to the control group, except
for an increase in body weight of male fetuses in 2.0 mg/kg/day treated group. No
external, visceral or skeletal malformations attributable to the treatment were obser-
ved in fetuses.

This investigation suggests that the maximum no effective dose of argipidinc

—187(1049) —
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may be 0.5 mg/kg/day in dams and 1, 0 mg/kg/day in fetuses.

KEY WORDS
Argipidine, MD-805, A new thrombin inhibitor,

Teratogenicity study, Rabbits
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CH:
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Table 1 Obscrvation of dams treated intravenously with

argipidine in teratogenicity study

|hm(mymﬁmw| 0.0 | 0.5 } Lo | 20

No. of rabbits | 17 17 | 17 17
Dead 2 0 0 ‘ 1
Non-Pregnant 2 2 1 0
Abortion 2

3 0 1

— X, FREHR L) OX RE
MERtL, FTORPIFEOR & LI,
3 5FEELTIRSMAI

Argipidine 1375 4 GESHIERIAK 20 m!
izl vAEr—a 1080mg 35]) i X &
PrEBECHRL, [EE Hofimadifts L
€ lkg B0 4aml O FEHFERT, 20m O
F 4 AHE—F AL (5 A e, W
I B IU2BCOF 4 AHR—Y S AELME (7
roepstad, WHO BAV-CHMRE O &Y
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ek rBiicIz, 77 v Rc S L,
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1 58
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Table 2 Body weight of dams treated intravenously with argipidine in teratogenicity study

Dose (mg/kg/day) 0.0 0.5 1.0 2.0
Day of gestation

0 4.79+0.07 (15} 4,58+0.07 (15) 4.5140, 08*%(16) 4.54.4.0,08*(17)

6 4.81:40.06 (15) 4.62:£0.07*(15) 4. 56 £0. 06*(16) 4.58+0.08%(17)

9 4.79:£0.06 (15) 4.56+0.07*(15) 4.54£0.07*(16) 4.5240.08%(17)
12 4.79:£0,08 (15) 4.58::0.08 (15) 4.53£0. 07%(16) 4.51:40. 08¢(17)
15 4.78:+0.08 (15) 4.58+0.08 (15) 4,54:+0,07%(16) 4.502.0. 08%(17)
19 4.70:£0.09 (15) 4.56:£0.08 (15) 1.504£0.08 (16) 4.46.:£0. 08*(17)
24 4.6240.10 (15) 4.50+0.08 (15) 4.4640.09 (16) 4,.4310.09 (17)
29 4.58+0.10 (11) 4.45+0.09 (12) 4.4340.10 (16) 4.44%0.11 (15)

Body weights (kg) are shown as mean+S.E.

* Significantly different from control (p<0.05: {-test)

Figures in parentheses represent No.

of dams

Table 3 Body weight gain of dams treated intravenous with argipidine in teratogenicity study

Dosc {mg/kg/day) 0.0 0.5 1.0 2.0
During gestation
6~ 9 Days =0.02+0.02 ~0.05£0.03 —0.02+0.02 —0.06x0. 02
6~12 Days =0.02+0.04 =0.03+£0.02 —0.031£0.02 —0.07 £0.03
6~15 Days -0.04 ;{;0.'05 —0.04+0.03 —0.03£0.02 —0.0840.04
6~19 Days —0.11£0.06 —0.05£0.04 —0.06£0.03 -0.1320.05
6~24 Days —0.19+0.09 —0.12+0.06 —0.1110.05 —0.15£0. 08
6~29 Days —0.3040. 11 —0.13+0.08 —0.1340.07 —0.114:0.08

Body weight gains(kg) are calculated from body weight on day 6 of gestation, and shown as mean +S.E.

FEDI AR 2 5, 0.5mg/kg #rfftc
26 s X 1.0mg/kg LT 1 FIMK s
7= (Table 1),

HBNREC LA, SNEREET 2
(EHR27TA) ¥ X o 2.0mg/kg 358 C1 7
(Eif 26 B) Thote, FrWE LA
SHAREC 2 ] (JE4F28H % X UF29H), 0.5mg/
kg $pdifec 3 O (REHR 280 2 flds X OMF:45 29
H18) btz 2.0mg/kg #5881 (F
H2TH) M shic, ABECL LUREHEL
Tefibdis 2o Tl L & 2 A IR R
R ohishoie,

Argipidine £¢45. 2 BE D {847 (k 1Tit2, Table 2

CIRLc L 5, MRG0T 0 s X UY6
HEIZRTHBBEL b ots, Lot
iy o I A MIA~O B IRET 5 o nisiE
6 B (BryBithna) 2akHlix LC ol
MlivkRdic b 25, argipidine #4540k
MOMRR L, SHABRTH AT bR &
feh otz (Table 3),

Argipidine $y45. & BE0 NEHE, Fig. 2 R
Lic X 5 LB S i Tl s
ERIRETH - ki, EHISH R T i

R EliRR L, 1.0mg/ke V50T HIR
27~29 Az, *i- 2.0mg/kg #r 5N CIgE

24~-27H ¥5 X VT PR27~29H D & Wilio AT 5

—190(1052)—



AL #i Vol.14 Suppl.5 Dec. '86

200+

Treatment

0.0 mg'kg
B00.5 mg'kg

1004

Food intake (mg/kg/day)

T AR A R RN
AR R A TR R RN R RN RN R RN RN

|

o
[l [
| e e e )

L T A A R R TR A AR S TR AR A WA SRR

Lo T o R R A R R A S SR

=3
w
!

R =y

6~9 912 12~15

@1.0 mg'kg
2.0 mg'kg

RN NN

H
H
:

By
UTURR AR NNNRNN NN NN

SOANARNRRRNERIRS WA
AR

|

|

15~17 17~19 19~22 22~24 24~27 27~29

Day of gestation

Fig. 2 Food intake of dams treated intravenously with argipidine in teratogenicity study

Wik Lice
2 BEFCHLETER

B AT B4 Table 4 (R LA,

Argipidine $¢ 5. % B O IGRUER, FHAEN
B Y OMETERAIFEGE, SMBELRIRBUETH Y
TN TR X I dot, FRFFECRILERIL,
1.03s X ¥ 2. 0mg/kg 4B TREARHIC I~
MUy, fiEERRsoh e ot it
{3, xEEE L argipidine £ 45.8F & ORI ER Y
REIEA 5t argipidine B4 & RO PG4T
M f AT BRI T LA, 2.0mg/kg
Py 580 MR T CIE 0 WARE & oI iE a3
Btz R 6 BEIlC 31 5 TR,
xfWAgE & argipidine 5. #8VFh L HEK T
Hh, ARLYRILh1,

SREBRE & LT, M B, s (OF
M) 3 kot CHID AEBIL 3B
11 (1.8%), 0.5mg/kg FERETHT~r =

7 2 flds X OB GB/MT- i RBE o 1 )l
FATRDL/2, Thbb15.7g UTFoliok
f/) 6 ot 8 B (6.7%), 1.0mg/keg Erh-kE
TR~V =T 1S IUBNMALIBE D IF26
(1.9%) 7t U 2.0mg/kg By 45-BET BHE~
n=71% 0.8%) HEREhBRI NI,
Fh oo BRI LT HFBE L argipidine
B LOBIC AT EET RSB Ie ot
(Table 4), 7o NEERFIZOVTIS, xHEE
$5 X O° argipidine £ 588 2 Lic 1 L BlGi 2 h
e atc,

Bifr4r it B4 Table 5 {Z5R L7z,
Lt fTEE DR LT LH T, Wi
g, AR, PRA, REMAETS X
VBT O T RBEBRBE LSS, Thb
DA HETTEE I 3 ALY & argipidine 4574 8F &
OWTHIE RIS bR - o, BRAERIC
B LTHh OB, SR ZL s
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Table 4 Teratological obscrvation of fetuses from dams treated intravenously with argipidine in

teratogenicity study

Dqsc (mg/kg/day) 0.0 0.5 1.0 2.0
No. of litter examined 11 12 16 15
No. of corpora Jutca 112 126 162 149
MeantS.E. 10.24+0.5 | 10.54+0.5 10.110.4 9.9+0.5
No. of implants 101 98 134 119
Mean+S.E. 9.2+0.5 8.2+1.0 8.4+0.4 7.940.8
No. of live fetuses 85 84 104 85
Mean+S.E. 7.710.6 7.0+0.9 6.5+0.6 5.7+0.8
No. of resorbed or dead fetuses 16 14 30 34
Implantation sites 0 0 6 0
Placental remnants 10 9 14 16
Maccrated fetuses 4 5 9 11
Dead fetuses 2 0 1 7
Fetal mortality®? 16.4 13.8 23.0 23.0
Body weight (g) of live fetuses (Mean+S.E.)
Male 31.2+2.1 |33.6+2.5 }36.3+1.8 | 38.9+2.4*
Female 31.7£1.9 | 31.3+2.4 | 34.44+1.9 |34.5+2.1
Total 31.41+1.9 |32.6+2.3 |35.641.8 | 38.2:42.6
Sex ratio Male (%) 45 (53.2) | 47 (59.3) |54 (51.6) |43 (55.1)
Female (%) 40 (46.8) | 37 (40.7) | 50 (48.4) | 42 (44.9)
Survival rate (%)M 96.1 96.3 95.6 95.8
No. of litters with external anomalies (%) 1(9.1) 4 (33.3) 2 (12.5) 1(6.7)
No. of fetuses with external anomalies . (%) 1(1.8) 8 (6.7 2(19 1(0.8)
Exencephaly ’ 1 (1.8) 0 0 0
Encephalocele 0 0 1(1L1) 0
Omphalocele ' 0 2 (2.4 0 1(0.8)
Dwarf : 0 6 (4.3) 1(07) 0
Malformations of fore limbs 1 (1.8 0 0 0
" Visceral anomaly ' ‘ 0 0 0 0

2) (No. of dead or resorbed fetuses/No. of implants) x 100
b) Survival rate in 6hr

¢} This fetus was accompanied with malformations of fore limbs,

& Qligodactyly (lefi) and adactyly (right) of the forc limbs
* Significantly different from control (p<0.05 : t-test)
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Table 5 Skeletal observations of fetuses from dams treated intravenously with argipidine in terato-

Dose (mmg/kg/day) 0.0 0.5 1.0 2.0
No. of litters examined 11 12 15 14
No. of fetuses examined 85 84 104 8
Degrec of ossification (%) ‘1
Incomplete ossification of supraocccipitals 0 0 0 0
Incomplete ossification of sterncbrae 24 (30.9) |35 (35.7) |39 (37.5) | 32 (35.8)
Non-ossified metacarpals 8 (9.9 10 (7.2) 137 5 (52
Non-ossified proximal phalanges of fore limb 118 3(2.D 0 0
Non-ossificd metatarsals 0 0 0 0
Non-ossified proximal phalanges of hind limb 0 107 0 (]
No. of ossificd caudal vertebrae 15.94£0.1 |15.9+£0.2 [16.1£0.1 | 16.210.1
Skeletal veriation (%) ‘
Noa. of litters with skeletal variations 11 (100) 10 (83.3) (13 (86.7) |14 (100)
No. of fetuses with skeletal variations 52 (60.9) |32 (38.2) |52 (50.3) |62 (72.2)
Formation of cervical ribs 2(2.7 1(0.8) 3(3.0) 1 (0.9
Formation of 13th ribs 50 (58.2) | 3t (37.4) |50 (48.2) |61 (71.4)
Variation of sterncbrae
Separated 0 0 2(2.4) 0
Dislocated 1(1.8) 0 1 (LD 3(3.4)
Asymmetry 0 0 0 l 1(0.8)
Increase of number of lumbar vertebrae 0 0 1(0.7) l‘ 0
Skeletal anomaly (%)
No. of litters with skeletal anomalies 3 @LY 0 4 (26.7) 2 (14.3)
No. of fetuses with skeletal anomalics 3(3.6) 0 4 (4.0) 232
Malformations of skull ! 1(1. 8)a.b? 0 1 (L 1)°’[ 0
Shortening of the 1st cervical vertebral arches i 1 (L8 1] 0 : 0
Fusion of sterncbrae ; 2.8 0 32,9 2(3.2)
Malformations of fore limbs 1 (1.8 0 0 0

of fore limbs
¢} Defects of frontal bone and parictal bone
& Qligodactyly (left) and adactyly (right) of the fore limbs
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B & LT, MBI EOREN 2 ik &
OV & UCOLIeE, WiETE O MR %
MW LicfFic i b8, W, e,
PR, BRI S X O ESIAFORMA, 01
HHER 4/ gs X ORAT O KD BB 1 >
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F 0 3 BARENE, LRRHE 20: 25~106
(1980)
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Argipidine (MD-805) @
HEE(CREY D RET

F—RWEHEA S PROXT LEREK 7+ —- 7
MEOR 5 02 M@ oW Z

Studies on Antigenicity of Argipidine (MD-805)

Nobuhiko Wakai and Hiroyuki Hattori

Research Institute, Daiichi Seiyaku Co. Lutd.

ABSTRACT

The antigenicity of argipidine (MD-803), a new synthetic anti-thrombin agent,
was carried out in guinea pigs and mice with systemic anaphylaxis (SA), passive
cutancous anaphylaxis (PCA), passive hemagglutination (PHA) and precipitation reac-
tions (PR).

Guinea pigs were sensitized intradermally with argipidine (2, 10 and 50 mg/
kg) or argipidine « ovalbumin conjugate (argipidine « OA) emulsified in Freund’s adju-
vant three times at two-week interval. No SA was observed in the sensitized animals
after injections of argipidine (10 mg/kg). No antibodics to argipidine was detectable
by 4-hr PCA in guinea pigs, and PHA and PR in the sera obtained from argipidine
sensitized animals, by using argipidine . bovine-serum-albumin conjugate and/or
argipidine as antigens. Moreover, no PCA reaction was observed in the recipients
sensitized with anti-argipidine serum (PCA titer 1 : 3566) passively, after the injec-
tions of argipidine.

Mice were sensitized intraperitoneally, twice at three-week interval, with argi-
pidine (2,10 and 50 mg/kg) or argipidine - OA in aluminum hydroxide. No IgRk
antibodies 10 argipidine was detectable, by 24-hr PCA in rat, in the sera obtained
from argipidine sensitized animals. And no PCA reaction was observed in the reci-
pients sensitized with .anti-argipidine (PCA titer 1 : 160) passively, after the injection
of argipidine,

These results suggest that argipidine has no antigenicity in guinea pigs and

mice.

KEY WORDS
Argipidine, MD-803, Antigenicity, Guinea pig, Mousc, IgG, IgE
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¥ = v OFHEY €, BAGHEE (W7
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b No. P-ATB-52406S) %, 4:FRfriEp (H:5%
ERTR CHEMExBE CRERT B,
50%~7wna—n ((IMKEK) < HER (HER
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Sigma fE HREA LicBIE 7 4 7 ¢ v (OA;

fespiitk
NH

NH:

Grade V, = » I No. 54 F-8150) %t xiR
PR E L1z, TeBiEF - BRCERAERC
M LTIV,
8 Argipidine ZRZSHOAN
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2= (Fv L) ©2.5ml 2 HfE Lico
H, KEMEH» A FEC 4§ F [1-ethyl-3-(3-dime-
thylaminopropyl) carbodiimide « HCl, ¥ #{t
2£) D200mg/ml B 2.5ml ¥, ERT
B L 6 1 RIS 2k, 0.6 MEFRE S
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(pH 6.5) &L 0. 15MHfLT b v ¥ & Hil
o LCERANiY T o Ltk RRIED
argipidine %%, argipidine - At 3%% 4 495
Wixi, MALDTHAD I284E L argi-
pidine D4F FH % 290 35 L U330 nm 2303
UV mls 6flE3 5 &, 84 OA o4
28948, BSA O#FIM3MATH-R, &
B OA Lofiam i3y 4 LT, 10%
FFABEF Y Y ATRIFMEL, FLIRO0.45
pm D7 4 A & — (MillexR-HA, Millipore) ¢
A LD UV BILR IR LI,

COOH

>C-NH (CHz)aCHCO—ND—CH;
NHSO. H

N -H:0

CH:

{E%4 : (2R, 4 R)-4-methyl-1- (N2-((RS)-methyl-1, 2, 3, 4-
tetrahydro-8-quinolinesulfonyl)-L-arginyl)-2-piperi-

dinecarboxylic acid hydrate

TR : 526.66

Fig. 1 Argipidine D {b2EHER
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2B X IERGTHIEICE D ot s
31 EHNRTRRERT a7+ (CFA) %)
WCRBENI LU, 23 XU 3MEAMIE
BARERT & 24 b AFAY ZHOTENIC,
WERL 1 aBidHch 0.1ml FARE LT
5. Utz MEIFRJN e i, argipidine T
134, 20 35 X TF 100 mg/mi FEREE 12 A TR A SRS
BE, argipidine « OA #5543 L U8 OA Tk

4mg/ml QECT G MRS ER LD D, H
D FA ez, YWl =~ av i’
FCRATIZ LIS DEM L,

2) iR

MEAR#TE#IZHIZ 2Oz 2 5 FO[R
WERRES A Ry, mafE L,
BT % % T —20°C 4 L.

3) 2774 Iy -FHE

MIEARS TRz OEL T FITHE
R EBH A MIRARYS LT, 2479743
F v —RIGRFE O FE P,

BRM B L L T3, argipidine s X OF
argipidine - OA {4 BEIERE Cix, 8RBl
MRRSIZ B T & 5 Ik KR TH% 10mg/4
mi/kg o argipidine EE%, ¥4 OA RN
TILFES I & H % s 2mg/mi/kg @ OA I
WAy Lic,

BT F 7 4 TR Y —-RIEOBEE LOHIE
{3 Koizumi &Y oJjiicfiv,, WAL, #if
Fh, WART, 0% e < Lo Zdn EOHERA 2 DL
W8 UL7o A SR, rmlEY, -7/ -
YD o Ty &k R B EERME:, TR L IR
& Ui :

1) ZHH/T > 7 4 5% — (PCA) s

EAEy PRV E=Y b L4 15HPCA
BUBE & ) e Lic, MEIFARET HI12H ik
I L= it 2 (50 i 3 i /7%
EEERGRCIED, F0 0.1ml FO%EA D L
el = o b OPRICEY LTEIEEL
teo ABHMRICERMEBH L1 = v RS
A =D 0.5mi/PC & BIRPICEE S Lic, BER
IR 2 LT, argipidine 33 X g argipi-
dine « OA A4l ERE MY CEIIRIF Lic®
ey MY LT 10mg/ 4 mi/kg o argipi-
dine #iids Lot 2mg/mi/kg @ argipidine -
BSA E&WEBHY, ¥ OA RENMITCZ
SRME L =25 bz LTI 2mg/mi/kg
D OA JEP% Avic,

SRR Y305 B RIS L, BN A RN
Lico s, JPE R o Gl RIS % 8~
o RBUL2 3 IET2oD L=V )
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fpae AT, IR 5 mm Bl EDOFFEBEA
Want- ol Lzl L, BERGEZRT
I K ARG ¥ A PCA flis Lic, #8Eo PCA
fili X IG{EH TR L,

5) ZLHmERFEE (PHA) KL

PHA [ L 2 Hifkoili # LU F o Jidk T
fioto, A=Y ve zv=viiiifle v it
MERDIL 1 A v RS/ f ik (PBS,
HoABISE) 2% Lot PBS ¢¥i%U Lk argipi-
dine « BSA g4 45# (10 mg/ml) #7211 OA
g (10mg/ml) 3 FEx Mz TI7°C T 6 K]
Rin&wfe, PBS CHGpH - 0b, EHEL
€y Ml 1 BiBEC ST PBS 1 % Mk
TRl (i b, RBIEMERE & Lico

B~ 70 7v— T fo, BEM
#%56°C T30 M ME, MERCRIL LD,
1%IEW £y FLFEGM PBS T5E16
HED 254 FHOO 2EHFFRIN%(E- 10
R e M BRI 250 Fow iz TR E 5,
— IR L OB ELBIE L, 1 Mmith
0 2FF0FRFAXED, 25t LAY
RTBRANRER Y PHA {liE Li, &Ho
PHA {fizHIEPHIACHaR L, BSmiy &R
(EMER DM A Ad>iL, argipidine ¥ kU argi-
pidine « OA &R EREMLFT TR LTt argi-
pidine « BSA §&W&IMEMER, 2/ OA RiE
femi e LTt OA RKIFIMER & L,

6) HE ¥ A NILERKIE

Micro-Ouchterlony #:¢2 & b ikEbifhnH &
% L, XX (Difco) % PBS 121 Z#HE
IBFL, A 7r— b RfER LA, sty o
AR R Y, Smm T {BAD Y
= MIZIXEBAH Y ThTh 106 Fomei:
D, BRTRIGS i, BHRMmT S Sl AR
B DM A iy, argipidine s Xyt argipi-
dinc - OA ¥&W\&IERmtca L Tis argipi-
dine « BSA &4, OA RRIERFmMPhcR LTz
OA L, hZh PBS T 10mg/m! jRfkic
S LTV,

7) bitko ROV ComH

Argipidine - OA &{FC{ B fifka argi-

pidine {Z4RPTH D = & ¥R T B0,
[ PCA s kot PHA RIE% Ay o iR E
INPQUE 5 R0 e

FiffE PCA % 7o imiblilhg, #Bmbo
50 bl E 5 25l HPFIZFY, Th
ho BRI REHOT I LT argipidine
0500 pg/ml % TR L TEER T 2 B
[GE gy PCA {fik, argipidine SEFEM
oWHsorh Erkfl—DroveE=v ety
FPTHETE LI I DTt

PHA Bt % - fo ik %kis, argipidine %
500 pg/mi REEW G L BIEH =4 € 5 F LG
i PBS L 2 i HB Lo B & ¥ H
HC305 B s i &0 PHA i &, E3Rm
DHEDEN LR TH LI Y iToT,
2 TURRE

1) R{EHL

<9 ZOM{FEIL, argipidine D2, 10 721150
mg/kg, &%\~ argipidine « OA g 454D 2
mg/kg %, KEEL7r i=vnerrt &}
2, 3k 2mMBBAELETsZLITLD
7o teo MRIFIBV- A HBRIKIL, argipidine T
13160, 800 ¥ f-i% 4000 pg/mi JBEFIC 4 ik
W RRE (E fIRHMR), argipidine - OA &4
¥9TiX160 pg/ml B A LA HIWOC IRAE L7
DB, RES OFkic kMR LA KRET
=94 r0 (16 mg/ml) # Fhchnz CREA
THIEILLDHMML, 4AA208 H7b 0.5m/
FToriYy L,
2) M ERIR

EFRERATET RiceBRm% 7y, Mige
DL, S EiCT—A LT, EHTAET
—20°C 2R Lz,

3) PCA i

=2 IRE HiikoR @B, 5o btkr o
=2V b & L7224B%) PCA BEDP 2 L b F7 »
oo BERIMITO 5 5 HEEE 5 2 5 Ak FH R
0.05m! FOXMMELLT » FIFB KL AT E
Y LCEINEIE L, BIF4M MBI BRI #
BlE 1Y%= vATA—D 0.5mi/IL k4 H
R EY Lic, BRAMSM & LTz, 10
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Table 1 Systemic anaphylaxis in guinca pigs sensitized with argipidine, argipidine » ovalbumin (OA)

conjugate or OA

Group Scnsilization" o ljlﬁl'icitalion(i:;)” lncf(i.c:'l:cc.ofaf
Test article i Dose Test article Dose positive reaction
B 1 Argipidine ‘ 2mg/kg o Argipidi;l; ' 10 mg/kg - 0/10
2 Argipidine | lomg/kg . Argipidine . 10 mg/kg 0/10
3 Argipidine 50 mg/kg i Argipidine 1 10 mg/kg 0/10
4 Argipidine«OA® . 2mg/kg Argipidine 10 mg/kg 0/10
5 OA “ 2mg/kg ‘ 2mg/kg [ 8/10%

1) Guinea pigs were sensitized, 3 times at 2 weeks interval, with foot pads and intradermal injections

of test articles emulsified with complete(1st) and inocmplete (2nd, 3rd) Freund's adjuvant
tion was done 14 days after the last sensitization

animals used 4) Argipidine « OA conjugate

mg/ 4 mi/kg o argipidine #FiF s L 0 2 mg/ml/
kg o argipidine - BSA g4 BRI B T2 ¥
7o OA FAMRIERMET IOV Tk, 2mg/
mi/kg © OA ZXDHRLIIT- o BB
2T oDov v v bR VT Vv, PCA
flioRdHizELE» PRV PCA Fi &
F U T » o

4) Hiftko 7 3 2k L OGERMICOWT OB

PCA RETlE s hichifhs IgE hikCh
b, ¥ argipidine - OA ¥ &I Tl GH
foHitkd argipidine (R THD = LR
BT B, Bt X0 PCA MfIERIC
T O ERET LA

wastk oz, BBy 56°C T 2 k)
mig L7cB& o PCA (fiL, BB Ligy )
HEOFNERF—DLVYE=V Ty FCRIE
TAHEIZE VTN,

PCA I4IRERIL, TAE» b OBEHL
T, vee=v Ik d s &L, 24E5H
PCA FIE# 1T » TR Lic,

III &8

1 ELEy FRB
1) 28797 4 5% —-Rit

2) Elicita-

3) No. of animals with positive reaction/No. of
5) 2 cases of anaphylaxis were fetal

HUEEEAE Y PRI B8 TS 7 4 5
F v —-RIGO % Table 1 (Z/R"T, argipi-
dine #*37:13 argipidine « OA 49\ r
% » biZ argipidine D10 mg/kg » IR IHY
HLtckoh, HERMAMR Shics, HEER
HEETF 7 4 FF Y — v a v 7 BERIE
Bl hy, 247374 7% v - EE
Shigholc,

—Jj, OA Wikt 1= +F (BEME) i
OA m2mg/kg w5 LAl 5, 106048
Pl IHE, B« { Lok, fiik, FRE%H2
WLFT /=g EDT 7 4 5F v~ a3y
7HERAUNBL U (BEpSERE), o5
2EENFELITE » 7o (HIERE)D,

2) PCA FJE

SETEARA T HRIZA IR LA ARG FE L
® v FAFHCOWT, BAEy FEHVGC4EE
) PCA RS2 X b Bl L1z 1sG, bifklli &
Table 2 2R3,

Argipidine JEFEFEMPFICOVC, BRAHUR
% argipidine ¢ 10 mg/kg 5 %\ {3 argipidine.
BSA {ifspo 2mg/kg & Lz PCA RIEER
Zdett, WIFhoBED 5 SRR chido
BEHTH -1,

Argipidine « OA EEBEMFSIZoV-TC, BRA
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Table 2 Passive cutancous anaphylaxis (PCA) in guinea pigs with sera from guinea pigs sensitized

with argipidine, argipidine « OA or OA

Sensitization of 4-hr PCA clicited by iv injection with
Grou donor guinea pigs?
P Argipidine Argipidinc.BSAD oA
Test article Dose 10 mg/kg 2mg/kg 2mg/kg
1 Argipidine 2mg/kg 0/109( <5 0/10 (<5) NT®
2 Argipidine 10 mg/kg 0/10 (<5) 0/10 (<5) NT
3 Argipidine 50 mg/kg 0/10 (<5) 0/10 (<5) NT
4 Argipidine-OA 2 mg/kg 0/10 (<5) 10/10 NT
(3566 : 1280~7241)
5 OA 2 mg/kg NT 10/10
(13512 : 905~28963)

1) Animals were bled 12 days after the last sensitization
3) No. of sera with positive reaction/No. of scra used

jugate
5) Not tested

2) Argipidine « bovine-serum-albumin con-
4) PCA titer (mean : range)

Table 3 Passive hemagglutination (PHA) with sera from guinea pigs sensitized with argipidine,

argipidine « OA or OA

Sensitization of guincea pigs? Agglutination of SRBC coated with
Group Test article ‘ Dose Argipidine - BSA OA
1 Argipidine 2 mg/kg 0/10% (<5)% NT
2 Argipidine 10 mg/kg 0/10 (<5) NT
3 Argipidine 50 mg/kg 0/10 (<5) NT
4 Argipidine-OA 2 mg/kg 10/10 NT
. (260 : 80~-640)%
5 OA 2mg/kg NT - 10/10
(905 : 320~1280)

1) Animals were bled 12 days after the last sensitization
4) Two of 10 sera were tested by PHA inhibition assay.

of sera used 3) PHA titer (mean: range)

2) No. of scra with positive reaction/No.

Titers were reduced from 320 or 160 to 40, respectively, after the incubation of the sera with argi-

pidine (250 pg/ml) at room temperature for 30 min

Yili% BSA &4 Lic PCA Fihwihaie
& = A10f4fiic argipidine iZ33 5 HifEH
sExh, P PCA {fi13.3566f% (MM : 1280~
7241{%) %R Ui, 2 EfRIERMAICOW
T, BHRAHFF %L argipidine ©10mg/kg & L
T PCA Ek#aicd s, wTFhomlmifc
DT b 5 SRR Cl DR TH - 1,
—7, OA RRfrBmifc > WTHRIFE %
OA o 2mg/kg L Li= PCA FihxiRni-&
5, 10f2MACERIENR B D 5 h, F

PCA (fi+313512% (PR : 905~28963 ) T
-of«:o

3) PHA i

£ZWEIEE L2 » P fFHCOWT, PHA
JEDORK > Table 3iz7kT, argipidine IR{ERE
MR LT, RiAHEIC argipidine - BSA
BBV BIEnER T PHA K K% R
7=, WTFhoSar s TR GRS
Hh, ERHRREE R 21,

Argipidine - OA E&{ERumFHC LT, argi-
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Table 4 Micro-ouchterlony test with scra from sensitized guinea pigs with argi-

pidinc, argipidine « OA or OA

Scnsitization of guinea pigs?? Precipitation reaction with
Group
Test article Dose Argipidine « BSA OA
1 Argipidine 2 mg/kg 0/102 NT
2 Argipidine 10 mg/kg 0/10 NT
3 Argipidine 50 mg/kg 0/10 NT
4 Argipidine.OA 2 mg/kg 0/10 NT
5 0A 2 mg/kg NT 10/10

1) Animals were bled days after the Jast sensitization
2) No. of sera with positive reaction/No. of scra tested

pidine « BSA g &4 AV cBiFmEk-¢ PHA
R Raic: o5, 1054 B RIERE
»eh, SE¥ PHA (i 260 f5 (R : 80~
640 %) %L1, :

—75, OA REfeRmifioxt LT, HlimHn
i OA BV R{EmEkC© PHA RIEw 2
&z ph, 105l fciBERICHRED bh, F
3 PHA {ffjix9056% (fifA : 320~1280%) %7K
Lize : ‘

4) Ry RTRRRIG
CABRIEEAE o b FHOOWT ¥ A REEEE
RIEORH% Table 4 ZiR¥, argipidine ¥
7-i% argipidine « OA #AMHNHERMFRTH L
€, ¥iFiw argipidine s BSA #&Hx AT
RIEffotcht, wTFhofaLiBlkoRIGT
Hotco

—75, OA HIEFMFCik 1012 Mic, OA
et B kR HiE D R S hic,

5) bitkoFeisE

Argipidine-OA #&4#EF MO 55 2 B
DMy BAC PHA R X 5 IR R
Zfz, argipidine #EFHRMOBE, PHA {fHiix320
35 L U160fE %% Licht, 250 pg/ml o> argipi-
dine mEz X b PHA {fiixthZFh 0% T
ET L, 7EFip»iEd ohic (Table 3),
L Uie i CRRIERMAT O 5 B 1 i BA T
PCA B X aHRBE R A L & 5,

PCA {fii#5120% & 25601 {ETF Licie T+ ¥,
FES T AMENTH D Hhish » (RETR E ),
2 wRARER '

1) PCA RIS

HREE<Y AD 7 —AMGITOVT, T v

b AV 24 PCA UG X D JEE S hic
IgE Hifkffia Table 5 iR,

Argipidine JE{EREMFTZOVC, W5 RAHUSR
% argipidine ¢ 10 mg/kg H %\ i3 argipidine.
BSA g&% o 2mg/kg & Lic PCA RIG%HR
=, WThodaicd 5 ERRMY T
DOERTH -1

Argipidine - OA #& & FRE M2V,
PERAPE % argipidine - BSA & 445 & Lk
PCA %4l & =5, argipidine o33
BHkRRIE 2 h, PCA (21605 ThH 1o
< ¥ FROER MY i o\ T, FRMIUE
argipidine @ 10mg/kg & L7z PCA Eh%xit
Atk H, S5EFRMETLEHBERIEED
LTI OB TH o1 THFOBEHET
55 OA xht s PCA (Hi%k P Lichls i
FERM K CEEE DS TH o 7o

2) Hitko 7 5 A% X OFERE:

Argipidine-OA RAEBEMiif#56°C, 2 HEHIHN
BME Lic: o5, PCA {fih 10f5iZ{ET L,
F » b 245 PCA EGCHIE S h 5,
irEALM IgE HifkTh B LAMB IR
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Table 5 Specific IgE antibody production in mice

Sensitization of donor mice? |

Rat 24-hr PCA by iv injections with

Group Test arricle } Dose A{gﬁ?;i‘; 3 Ar%‘ﬁ:g}'&g BSA : 2 S‘g\ /kg
1| Argipidine | 2mgkg | < | <5 | NT
2 Argipidine ‘ 10mg/kg | <5 <5 ‘ NT
3 | Argipidine | 50mg/kg <5 <5 ‘ NT
4 Argipidine-OA 2mg/kg <5 ! 160% <5

1) Mice were sensitized with intraperitoneal injections of test articles with Al (OH), 200 mg/kg, twice
at 21 days interval and bled 7 days after the last sensitization

2) Geometric means of the highest dilution of pooled serum given a positive reaction at rat 24-hr PCA
3) A titer was reduced from 160 to 10 after the heat treatment at 56°C of 2 hr, at rat 24-hr PCA

(Table 5), ¥ 7-[FESE(ERIMTY & argipidine &
erety POBG LR UHETRIGS L
Z 5, PCA ffins 32065 LA L (=320) %7:43.80
f5h 5 160%F 7012 8OFHIZIET Licic+ &¥, #
i MEhTiRs Hhird - fe (BAURE ).

IV % ®

EHM &L LIRS 5 Ty % argipi-
dine DHFEHLFMETS HH T7 #7745 %
v—-RIGO®RH L, PHA stk
BRIEOBRN e =y b¥FAVT, &7 IgE
T s o A AVTiFo 7,

¥F7 74 5 —RIGi2WT, ALK
KB R AV RVRIENE TR L, MfF
RBIKFARECKCAS (100 mg/man/day)
YT 3 2mg/kg DIz, % L 105
LU80mg/kg & L, ThoMikHVTE
NEy PRIV AT a2 v b i
S&IE Lichi, argipidine o 10 mg/kg Br&ic x
3887574 5% -k L0 PCA K2t
~RCEEECH o7 (Table 1, 2 5L 085), L
LA & argipidine 2er ey PRI
TYALBWCTF7 4 T —-RIEERBT
LAIfEME B Th IRV R S i,

DECARYOREFER LV T LA F-FF
REGE LRI T 5700iz, OA F7:12 BSA »
kL5 ALY « RAKSH LML

o SHOLDHEMNZLIFEE LTOHTr
DI L ERFRT B 1ic, argipidine - OA £
BTy PRIV Y ACHY LTRIE
AR, SR LICfiifiz oV T D H argipi-
dine HitkNE % BSA &M x HEUTHV-TFT
oo R, T E » P FCILFENM PCA K
JETFI935666%, = AMFPFTILT » b 24B5R
PCA RIETl60f5 0 Hitkffi & 7c b, FhEho
Bty - RAKAY XN LTz sz &
MNEEE S hic (Table 23 X708 5), %7 argi-
pidine-OA MM fifiz o\ T BSA g4Hic X
hRESI N AL, =1%. 04 PHA
HIRSC X b argipidine CHERMTH B = &
MR S hic(Table 3), = 2 DB AL OWT
FRtEr PCA IMERBIC L O BREEL R H
TR B ohichoate, L LishibE
AEy FOHBELE LHEXYHGTVW 50T,
=7 AN argipidine o3 3 SR
WEENRTVBEHLBhic, ¥45 » b TR
EIhD =y 205 GO 7 5 A% Bkt
L@ B, 56°C, 25O MB AR
LY FEGFeETmERBD bR L kb, IgE
URETHD - LABZE Ehi- (Table 5),
BEomBE o, ot
~ 1 itk AHIEUTIZTXC argipidine -
BSA & &4 (argipidine : BSA%3 : DA I 7=,
o FA == 2 3 v ¥ 7213 AI(OH),

—204(1066)—



JEAP L 3 Vol.14 Suppl.5 Dec. '86

ROWCTRELAEY Licesr Ty PBIT=Y
AffiificonT, PCA RIGTHRMNLCEZS
i Tcistkcer ey b 1gG FIV <
w2 IgE (2l X 7e > 72 (Table 255 X
0'8), Fhosn®y MoV T, PHA K
YU RIS R 1T - fo s, DLt X
RERAEDOREITH -7 (Table 3B LT 4),
oD EMS, argipidine (ZELEy b
LUt AT e CREER A R Rl BRI X
b ThhvEErbhic,
DECTvAF-BREEOBRN Y, AT
RSO RRIBCMVWE T 77 4 7% ¥ =G
Tff » o argipidine-OA #i 4 CHIELIC®
nE Y LT, HBVIRREEITEENY s DR LA
M Hiv-C o PCA KIS T, 5 argipidine
BHGEN, 287+ 7 4 T —FEiir PCA
RIEOWTFR LBl Lich ot EFRRAPMT
<% ZZEH LIl argipidine IgE $i{kCZF
HEFELE 79 F EHCTREE To7ehh
argipidine #4412 x5 PCA KICiXHB Lich
»t:(Table 5), “h Dz kb, argipidine
ety PRIKT y FIZBWLWTT LA X —
ERIEE A TR TARERED TPV EELD
his,

LD Eme, argipidine 3zt ¥y bk
LUy AT KWTHRE 2RI WEHTH
B EMRBEERT,

® #

LGP b = v € v ¥ argipidine OHFEEIC
DnTELE Y PRIV =y ARV TEIL
2o

ATy FRECIL, argipidine © 2, 10 ¥
1:i350mg/kg ¥ 7 Af v b7 oAtV ELE
LIz 28I 21T IEREEE X NICES- LT
WE LTz chbDEAEy FC argipidine O
10mg/kg % BRI Licat, WTTholfic
BWTLLEETF7 4 F% v —KIGIMB Lk
Motz Eiz I Lizmific oW CHEE PCA
R, S8 mEREERR G I X 08 7 v REERR RIS
W {T - fobt, argipidine b S izl &

hichmots, 2 ¥ic argipidine « A7 14 7 &
vk &8 BT argipidine X 5 Hifhd
FH LI =L Mo argipidine % §EIRINE
HLieh, £8707 4 7% -RIERHBL
Tetrote, FroERI LA M T ZHKMELL
Ay FIC argipidine % #4. Lic B
PCA L bhigh o7,

& A REET(2, argipidine © 2, 10 12
50mg/kg XKE@IL T A i a e A e
i< 3 Mds i 2 MRS B UCREIE Lis,
IR bD =Y AMfc2uVT, argipidine (2%
+% IgE §ith% 5 » + # A PCA KIRIZ &
b PUsE Lichs, WFhoBhcisy T kiR
HWahich-tc, 2 ¥io argipidine « Jif7 1
7 AR GT IgE HilkwBEL,
B LIl CEH&IELI.Z » b i, argipidine
D 10 mg/kg & BIRAICES. Lichs, PCA G
24 B Lish » e,

Ll O FD &, argipidine (e E 5 b I
YOy AL B TR E RS L CEYTH
5 EH L bhi,

X 3

DB EA ERWI. AT, MARH
Nl b e v € VLM MIC-9038 (No.
803) DJEEAAY DIC a3 5%%, #HIME
AlkfES, 40 (1980)

2) Hijikata A., Okamoto S., Mori E., Kinjo K.,
Kikumoto R., Tonomura 8., Tamao Y. &
Hara H.: In vito and vitro studies of a new
series of synthetic thrombin inhibitors, Thromb.
Res. 8(Suppl. 2): 83~89 (1976)

3) EBEE(E, KiktiHie, ERYIN. A=, M
A LV BRI MR 53 5
e = v € v R MIC-9038 O, MK
BRAT 13: 72~77 (1982)

1) Koizumi K., Suzuki 8., Fukuba S., Tado-
koro K., Hirai K. & Muranaka M.: Antige-
nicity of semisynthetic penicillin preparation
to evoke systemic anaphylactic reaction in
animal models, Allergy 35: 657~664 (1980)

§) Ovary Z.: Passive cutancous anaphylaxis, in
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Immunological Method, Blackwell Scicntific 7) Mota 1. & Wong D.: Homologous and
Pub., Oxlord/GBR (1964), pp. 259~-283 heterologous passive cutaneous anaphylactic
6) REFIZ : = v 2D Vv7 X viikEEYERT activity of mouse antisera during the course
BEEN: L FOKNY:, N BRi il B of immunization, Life Science 8: 813~820
(1978), pp. 1009~1017 (1969)
* * *
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i pAE L E Argipidine (MD-805) @
ZREH(CRAT D BT

CE1#H> mABEREMEE V-5
Rt REHB

—RIEH&H RPN
N TR TAN " S - A R A R A - L
AR woouom o moW

Mutagenicity Studies of Argipidine (MD-805),
a New Thrombin Inhibitor (I)

—7n vitro Cytogenetic Study Using Mammalian Cells—

Hiroyasu Shimada, Chiharu Shimizu, Toshiyuki Sato,
Yutaka Ebine and Akimoto Yamada

Research Institute of Daiichi Seiyaku Co.. Ltd.

ABSTRACT

The mutagenic potential of argipidine (MD-805), a new thrombin inhibitor,
was studied by the chromosomal aberration test using Chinese hamster cells in
culture. The test concentrations evaluated were 10, 25, 50, 100, 250, 500, 1000
and 2500 pg/m! of culture medium. No clastogenicity was observed at any concent-
ration of argipidine cither in the presence or in the absence of metabolic activation
system using rat liver homogenate. No cytotoxicity was observed at the highest
concentration, though the drug was crystallized in the medium at concentration
above 1000 gg/ml. These results suggest that argipidine has no clastogenicity on

Chincse hamster cells under the condition of this experiment.

KEY WORDS
Cytogenetic study, Chinese hamster cells, Mutagenicity,
Thrombin inhibitor, Argipidine, MD-805

—207(1069)—



AL Haft Vol.14 Suppl.5 Dec. '86

i g

Argipidine (MD-805) i, fi—BUdEt) & =26
LR THRWAHFE TR LicHis 4 705t w
v E VT, Bk X OBIRMBE ik O
Mg AP REERE (PIC) i LTEh
BEHISMEERT W B, bhbhid argi-
pidine DYEREE Y BE 5 BMHTC, F+1=
=X o a2 2 = BAEAY VI GBS
REALRWE LIcDC, TORBIXEET D,

COOH
NH
_C—NH(CH2)sCHCO—N CH;
NH: NHSO:
N. ‘H20
CH;

(2R, 4R)-4-methyl-1-( N2-((RS)-3-methyl-1, 2, 3, 4-
tetrahydro-8-quinolinesulfonyl) -L-arginyl] -piperi-
dincearboxylic acid hydrate

Fig. 1 Chemical structure of argipidine

I REHESIUTHX
1 #BRHR
A S2E Fi\ i argipidine (Lot No. P-ATB-
52406 8) i, Fig. 1 R3b¥EMGxd > H
BOMFHT T, KBDTHFIZ K v, ar-
gipidine {3 dimcthylsulfoxide (DMSO, Cica-
Merck) I Licob, H8HEE LT 92k

Table 1 S 15 Mix Qi)Y

N $15 Mix(;ﬂ n)lt O
S15 0.3
20 mM HEPES buffer 0.2
(pH 7.2)
50 mM MgCl, 0.1
330 mM KCI 0.1
50 mM G-6-PV 0.1
40 mM NADP® 0.1
D.W. 0.1

1 Glucose-6-phosphate (Sigma) # Nicotina-

mide adenine dinucleotide phosphate (Sigma)

Table 2 Induction of Chromosomal aberrations on the Chinese hamster cells treated with argipidinc

N r Structural
Concent- c?:.ll:
Compounds (ration; exa- Gap® Break? Exchange??
pg/mi) | oo
mined Chromatid{Chromosome|Chrematid|Chromosome| Chromatid| Chromosome
Control 200 0.5 0 0.5 0 0 0
(DMSO)
Untreated 200 0 0 0 0 0 0
10 200 0.5 0 0 0 0.5 ]
25 200 1 0 0 (1] 0 0.5
50 200 2 0 1 0 0 0
Argipidinc 100 200 0.5 0 0.5 0 0 0
250 200 0.5 0 0 0 0 0
560 200 2.5 0 0 0 0 0.5
1000 200 3 0 0.5 1] 0 0
2500 200 3.5 1] 0 0 0 0.5
MMC 0.05 200 30.5 1 34 6.5 2.5 1

* Significant difference from control (p<0.05)
1Y Chromosomal aberrations per cell {x100)

2 No. of cclls with structural aberrations including gaps

9 No. of cells with structural aberrations excluding gaps
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Wi L,
2 RHR

PRl E LCREBWIIY MR T 5 8
(DMSO) #Hlvs, = HITEmBlse R i1,
Bt e LT, (RS EEAE Y Licv 3
4 i2¢k mitomycin C (MMC, WRRRGE) %,
Rt G b Al % ¥ 238 7, 12-dimethyl-
benz(a)anthracene (DMBA, FIX:#i#) /B
Vi, feds, MMC R4 M ekaw (i
) 12, DMBA {3 DMSO jzzh Th HEL
OB, HBEELTIBUMAI L,
3 AERE

Argipidine ORI, & B LngiL
Fe ARG E O T O TR X D IE L,
i t, argipidine 10, 30, 100, 300% .k
T 1000 prg/mil T AR RE: & H—FHc X 5T
REv K Lol o5, 1000 pg/ml ¢ (2 5
ehic 4y o brilt 2332 Sh o A HIlRNHE MFR 1
Eo BRI e k. 2T 1000, 2500, 5000
3 LU 10000 pg/ml o TG CRMRH 7 - 7
oA, 2500 pg/mi LA o> MTHERNE T BT

SRR R L, BT IR E IR Lied
5720 ¥ 7210000 pgg/mi §Zds\ T A HHAR R 1
Mel@sbighoate, LTG0
WX VD, 2500 pg/mi LA lo FHSEEMBIT A
BRI B VTIAEY CI e L H L, AR
BT AIEN ANy 2500 pg/ml Lz, ¥
fo, BEHIREBRC S A MrhiBE i &R R LT
IRt 10pg/mi 2 L, thHo BRYG
HZAH2~2.5T 8 RO RBM R 28 5E Lz,
BStERIBR & LTV e MMC 35 X 0 DMBA
OMIBEIELE, FHIRBOMAMBS TOTME Y
PEREXTFCER L BDARE LT, £
HEN0.05 8 L85 pg/ml 235E Lic,
4 {ERARE
MLl e f ==K e~ 22—
fritifl s o GAES) M flu (D-6 ke, 20=
22)Y ¢, b 15% v v HfFdig (GIBCO)
%@t Eagle's MEM (B RBIE) % fivic,
R EEOMM DTITAF y 7 =L
(Lux) %\, 37°C C5 % K » A BRY 7

b f;a

for 24 hr
aberrations
T Poly. M -
. . - % Mutagenicnty
Frag.D Multiple?? Pulve.?? TAG(%)* TA(%H? o
0 0 0 2( 1.0) 1 0.5) 0
0 0 0 ’ 0 0 0
0 0 0 2(1.0) 1( 0.5) 0 -
0 0 0 2(¢ 1.0) 1¢ 0.5) 0.5 -
0 0 0 3 L5 1{ 0.5) 0 -
0 0 0 2( 1.0) 1 0.5) 0 -
0 0 0 1¢ 0.3) 0 0 -
0 0 0 6( 3.0) 1€ 0.5) 0 -
0 0 0 ! 6( 3.0) 1( 0.5) 0 -
0 0 | 0 ’ 6( 3.0) 1 0.5) | ) -
3.5 18 2.5 107(53. 5)* 85(42. 5)* 0 t +

Frag.: Fragment

Multiple: Multiple aberrations

Pulve.: Pulverization Poly.: Polyploid
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Table 3 Induction of chromosomal aberrations on the Chinese hamster cells treated with argipidine

N f Structural
Concent- c?:'llso -
Compounds rations exa- Gap? i Break?? Exchange?
(pg/mi) p ‘
mined Chromatid; Chromosome, Chromatid;Chromosome Chromatid{Chromosome
Control 200 0 0 0 0 0 0.5
(DMSO)
Untreated | 200 2 | 0 0 0 [0 0
10 | 200 1 0 0 0 0 0.5
25 L 200 1 0.5 0 0 0 0.5
50 ) 200 1 0 0 0 0 0.5
= !
Argipidine 100 | 200 0.5 0.5 0 0 0 0
250 {200 1 0 0 0 0 0
500 ; 200 0 0 0.5 0 0 0.5
1000 © 200 2 0 0.5 0 0 0.5
. 2500 200 1 0 0 l 0 0 0
MMC | 005|200 | 10 05 | 14 | s | 25 | o5

* Significant difference from control (p<0.05)
D Chromosomal aberrations per cell (x100)

¥ No. of cells with structural aberrations including gaps

# No. of cells with structural aberrations excluding gaps

5 RWEE

HYVHbe 7 22— (PCB, #%7ua—-n
KC-500, # = 7 » T.X) 500 mg/kg % BHAS 4
S35 bl ) BYNRBBERO B H % 17
7- Sprague-Dawley ZHit: 5 » F DRFEE L b #E
72 815 (fF+re <3~ 1150008 |- i$4rE) %
v, ek, S15 (2 PMEE 727 bic —80°C
CTURBRIE Licb ok, ERAFRICHE LTH
Vi,

¥ 7z, S15 Mix |3, Natarajan 52 0 Fz
ey Table 1 DHURIZ/cS X 5 12 (FATERTIC
PR L7,

6 RBRAE

G LB L Ui w8 & (HEE) i
3, it BBRHTRYEERMLT2455
VTABREN D B A 1T o fo, ¥ Ao QR (L
By T384132, 5 %My atrlinTs i
AR L S15 Mix & gRIKaim v Rkszin
Z, 6BEMID ABRXAT - 2D b EH K 1= R
L, & 6ISEMIER Lz, WwTFhoddizd
RS T LSBERANNZ = v 2 ¢ 1 (0.05 pg/ml,

GIBCO) # fn 2 =D, FHECit-> THEk
BARFEHL, FarPlieRLi, i, &
MBI BT S Fv— UL 28 e L,

7 BB (Rea&SWH

Lthilid 25 4 Viz=— FlEL, FfE
L OWE L, 1 aBico % 100 Mo 552k
fRizoWTME L, ROERE ORI L O
PER UL, ¥4, REEREXHT T
OMRZ DT, FOMBYIER LT AR
L1,

8 REBEATOHTRE

BRI E LTI, 4+ v 7 ChathRs
SURARED, Y CheasERS Lo
AR, 2=l Gl (h Bk T OYEERD, B
K, &8 (1->ohiguc REHA10L LS -
TRESEI B L2 VL D) e bvicdifsE
BRG (HBME, Witk ) waBlLcEs
L, %7, BORIE LTfEttoaxic
8L,

9 HROFTRLFLHAR

Hefafh it o HBLBE G, FetfbNit a3
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for 48 hr
aberrations .
P 2"’" Mutagenicity
Frag. Multiple? Pulved | TAG(%)® | TA(%)® %)
0 0 0 1€ 0.5) 1¢ 0.5) . 0
0 0 0 4 2.0) 0 0
0 0 0 2( 1.0) 1€ 0.5) 0 -
0 0 0 4¢ 2.0) 1€ 0.5) 0 -
0 0 0 3( 1.5) 1€ 0.5) - 0 -
0 0 0 2( 1.0 0 0 -
0 0 0 2( 1.0) 0 0 -
0 0 0 2( 1.0) 2( 1.0) 0 -
0 0 0 5( 2.5) 2¢ 1.0) 0 -
0 0 0 2( 1.0) 0 0 -
2.5 70 15 192(96.0)* | 189(94.5)* 0 +

5 MO MBI ¥ il b ic b OBk R
THEETIR Ui, Tods, WARIOMBRBE
ELTE, F+» 7EGDHGFLEDVWH
HEXRERLTER Lic, i, RaEREY
1+ 5 MlgoMBHECOWTiR 22 &Ek

Y HBEREET -0

Il %% & #

{CHEHAE Y Licys & @ WAty Table 2
(CAs4838) % X U° Table 3 (48 Fyfilns)
i, Lty L 380 ity Table 4
iR L,

Argipidine @ 10~2500-2g/m! O ¢
L #5 ABER Ao 8 »hbb
¥, ReEEoMEREIMBIREZ, Fr v TG
YA T0.5~3.0%, ¥4 v TRGELVWHE
TO0~2.5% LEDTERTH Y, B
(Fa v T2FUHBE BIV EEVIBEED
120.5~1.5%) & OphcHEER e E SR
DHohichote, T, E¥MOVTH, £
G (e LA B EEE % & 0.5~

Frag.: Fragment

Multiple: Multiple aberrations

Pulve.: Pulverization - Poly.: Polyploid

5. 0% BEOHB R CRE X hich, argipidine
AT X5 ERABRIEFMT B bh ich-
t2o Tode, 1000 pg/mi L) ko mTRIBIETIL,
BRI IE e O 23 B bh,
it BT I AT 35\ T RS BRI LT
Wit ot

—7, f‘gﬂiﬁ’!‘ﬁ ELThHIvic MMC & I [
DMBA BT, ThZhigRof bR
THEER Sh, WBE L oMM ENLEE
D bhiz, ’

I # %

Argipidine @ FREFEMEIZOWT F+ 4 =—
Koo nn 22— BERARE B\ T Y B fh BRI
Exiz X Dt Lie, argipidine @ 10~2500 pg/
mi ORECC R Lo, AdiEkiaso
HEhhb O THREAREEREAIRED B
Rhiehotz, teds, 1000 pg/m! L) Lo REC
uﬂh#uﬁ&oﬁ&mmwbhtm )ik
{EEMLZED bhich o T

FARBFRITIWTIL, —ic 10mM L ED
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Table 4 Induction of chromosomal aberrations on the Chinese hamster cells treated with argipidine

c No. of Structural
oncent- cells -
Compounds rations exa Gap? ‘ Break?? Exchange?
(pg/ml) P -
mined Chromatid ChromosomekChromatidlChromosome Chromatid’Chromosome
Control 200 1.5 0 0.5 | o o | o
(DMSO) ]
Untreated 200 2 0 0 j 0 0 0
10 200 3.5 0 3.5 0 0 0
25 200 1 0 0 0 0.5 0
50 200 0.5 0 0 0 0 0
Argipidine 100 200 0.5 0 4 0 0.5 0
250 200 1 0 1 0 0 0
500 200 1 0 1 0 0 0
1000 200 4.5 0 3.5 0 1 0
2500 200 3 0 2 1 0 0
DMBA 5 200 33.5 0 19 0.5 5 0.5

* Significant difference from control (p<0.05)
1> Chromosomal aberrations per cell (% 100)

3 No. of cells with structural aberrations including gaps

3 No. of cells with structural aberrations excluding gaps

NAR TLIEmOBEENERL, Thicts
TH v v 7HEEE L-REEREXHMNT 5
CEXHGEERTVWEY, ok, MRS
DEV-EYH Tix 10mM BIEHLEREEOR R
ELTHYTHHEEIRTWEY, RRBCE
VT3, argipidine o 1000 pg/m! (1.9 mM)
DEORRCEDOFTHMAED Oh, HRET
ECHEM Lighotcz b, FARPEOLD
DFHIMB Iy T 10000 pg/ml (19 mM) @
BT MREEFR A Rtk -1
e, M LT, 1000 pg/mi Lo 8
ik, REARRERBE LTLTOZENHG &
Ezbhd,

WEfRE & LTD # + » 7 (achromatic
lesion) o AR LTI REOSMNHL
258 BamE» b RAR 0 BREGEOMA
RE&RE LTHmT 2405807,

SEDOHRBT IV TiE, argipidine AEIT X
b, F¥ro 7 XFELVBEIIDIHADE
&, BANBAITRWTL Rtk MR O
HBRIEHTERTH D, argipidine [Tih i

EHEOMEREBRITARRV-LOLERSL
oo —F, RBEEABFIT KT, BiEx
BEYSoEEEoRMrESd bR, 2L
F vic ¥ OYEEAKAC—HOEAHL LN
#Pf&n (endoreduplication) ¥ F& L, FH
AT HZ X MEETRTE YD, $EO
KRBT BWTH, BREIRERED S KN
EINI8 S KB Bz Lk, S15EAMER
BB HRCME LTV A EELEX S
h3b, ok, HABRBiCIs\ T argipidine 3,
S$15 Mix B OHFEBI1b LY, ko
BRIEME LT Eheh o1,

BlEDZ & X b, argipidine (2 E4EREH
RUEAZ L olev o E NI,

= #

P b v v 3K argipidine O REEIZ DL
T, Fadz—Xer~nRz—ERMARYH
TeREERERBRC X b BH LA, argipidine
o 10~2500 pg/mi DB CRE LR, R
ML O T h b 6F, HOERE
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for 6 hr in the presence of metabolic activation

aberrations
P‘;'Y' Mutagenicity
Frag.!} Multiple?? Pulve.?? TAG(%)H® TA(%)» (%>

0 0 0 (1.5 1( 0.5) 4

0 0 0 4 2.0) 0 5

0 0 0 5( 2.5) 4 2.0) 1.5 -
0 0.5 0 4 2.0) 2(1.0) 0.5 -
0 1 0 3¢ 1.5) 2(1.0) 2.5 -
1 0.5 0 5( 2.5) 4 2.0) 0.5 -
0 0 0 4 2.0 2( 1.0) 1 -
0 0 0 4 2.0 2( 1.0) 1.5 -
2 0 0 6( 3.0) 5( 2.5) 1.5 -
0 0 0 3( 1.5) 2( 1.0) 0.5 -
3 1.5 0 62(31. 0)* 39(19.5)* 0 +

FRIEMIRED bhieh o1, fods, 1000 pg/
mi [ 1o MBIRNE ¢l Eitrhic fp o il n
R bhich HRHEFEM R DO ik »
o

il ket X v, argipidine {3 4 £ = —
Ko oA g — BT LT b R 35
RIEM b ilovw o L AR IR,

X ik

1) Kato H. & Yoshida T.H.: Chromosoma (Berl.)
36: 272 (1972)
2) Natarajan A.T., Tales A.D,, Van Buul P.P.W,,

Frag.: Fragment Multiple: Multiple aberrations

Pulve.: Pulverization Poly.: Polyploid

Meijers M. & De Vogel N.: Mutat. Res. 372
83 (1976)

3) G A BAGRERRESIE 6: 31 (1982)

4) MY GLP JGiftds T U0tk v v 7
41 VRS FACHE (1984)

5) Bender NMLA,, Griggs H.G. & Bedford ].S.:
Mutat. Res. 28: 197 (1974)

6) Brggger Al: Hereditas 80: 131 (1975)

7) Kato H, & Shimada H,; Mufat. Res. 28: 459
(1973)

8) Sutou S.: Cancer Genetics and Cylogenelics 3%
317 (1981)
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Wi bOE %K Argipidine (MD-805) @
ZTREMICRET 285

B 240 MIH A M 2 B4 Bk

MR L PRYER
(U3 wooB mosh M ko R Z
I N weou W

Mutagenicity Studies of Argipidine (MD-805),
a New Thrombin Inhibitor (II)

—Reversion Test with Bacteria—

Yutaka Ebine, Hiroyasu Shimada, Toshiyuki Sato,
Chiharu Shimizu, Akimoto Yamada

Research Institute of Daiichi Seiyaku Co., Ltd.

ABSTRACT
Mutagenicity test of argipidine (MD-805), a new thrombin inhibitor, was performed
by the reversion test with bacteria. The results for argipidine was negative in Salmonella
typhimurium (UA 1535, TA 1537, TA 1538, TA 98 and TA 100) and Escherichia coli
(WP2 uvrA) both with and without mectabolic activation system using rat liver
homogenate (S9). Thesc results suggest that argipidine is not mutagenic under the

present experimenital condition used.
KEY WORDS

Ames test, Reversion test, Mutagenicity,
Thrombin inhibitor, Argipidine, MD-805
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# "

Argipidine (MD-805) {3, #—3lHKs =%
LI TRBTIFEMRE LIcH 24 7D = v
E VIR, iR X OEHIR MRE fr S ONC IRl
P R EHENEE (DIC) ot LT@hicis
WA IR TV 5B, bhdbhut, argipi-
dincO TR X Bt 5 BT, S. pphimurium
LU E. cofi AR RBR YKL
1D THET %,

I RBHHEITSZE

1 #BRHR

ASEZ AV #- argipidine (Lot No. P-ATB-
52406 S) ix Fig. 1 icmnHbEl#Eix LAt
BAME T, K@ TRz v,
2 MEBREOKE

Argipidine o BIBIEIL, H 62 UDHRHL
TR E O 2 b DT MRS (1, 10, 1004
X U0 1000 #g/plate) T\ T, TRTOEMET
EREBRCH T A HEEM RS bheh o 2
&b, ARK TiX, 5000pg/plate % EES
B & LT 7 BB MBI IE & 3E L,
3 ANEHR

Exf:5f iR & L T2 dimethylsulfoxide (DMSO,
Cica-Merck) %, BitExfie LTz Fido{Ls
P v,

9-Aminoacridine (9 AA, Sigma)

2-Aminoanthracene (2 AA, fE#IK)

Benzo(a)pyrene (B(a)P, AIiZE)

N-Ethyl-N’-nitro-N-nitrosoguanidine

(ENNG, Aldrich)

2-Nitrofluorene (2 NF, Aldrich)
1 BBRHRSLUIBRMAOMN

Argipidine, 9 AA, 2 AA, B(a)P ¥ k¢ 2NF
{3 DMSO 12 i L CTHBIS M L, Ei,
ENNG (3 ARUKICIER LTIV 12,
5 3 i

PAF o Bt QAN UTHER Lic, 7,
AUV TREHERBRE 4 V54 v (4
FOV i L,

Suppl.5 Dec. '86
COOH
NH\
/C—N H(CH.);CHCO—N CH»
NH: NHSO.
I\ 2 g . H20
CH:

(2R, 4R)-4-methyl-1-{ N2-((RS)-3-methyl-1, 2,
3, 4 -tetrahydro-8-quinolinesulfonyl)-L-arginyl) -
piperidinecarboxylic acid hydrate

Fig. 1 Chemical structure of argipidine

Table 1 S 9 Mix 0K (1m! )

$9 0.1m!
MgCl, 8 st mol
KCl 33 # mol
G-6-P» 5 ¢ mol
NADH?» 4 s+ mol
NADPH®» 4 4 mol
Phosphate buffer (pH 7.4) 100 ¢ mol

) G-6-P : Glucose phosphate(# 9 = v 2 AR
2 NADH : Nicotinamide adenine dinucleotide,
reduced form (Y = v &2 L5} ¥ NADPH:
Nicotinamide adenine dinucleotide phosphate,
reduced form (A Y = v %2 LEEF}E)

Nutrient broth (Oxoid) ---F{EkDIE¥% s X ¢
AP S o FRL
b2 5 SE L 78 =5 AL RN BSHBRD B3R
(REERTPHIE
oI BRI
HEIETC v eererereemeremesunnnnans RIS He
IR T2
o> PR R L o
i)
6 (EREH
Salmonella typhimurium TA 1535, TA 1537,
TA 1538, TA 98 X ¢ TA 100 7 & ¥ ic
Escherichia coli WP 2 uvrA 0 6 B> Ji\ 720
7 EREHOAN
WRETAF (—80°C) LT 5 bk il
{2 nutrient broth ~$8i L, 37°C Tl6MsRgEE
LA, 2x10°cells/m! o> SIEERCI MM Lic,
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Table 2 Induction of mutations by argipidine in Salmonella typhimurium and Escherichia coli

(Exp. 1)
TRevertants per plate??
Compounds (p;“)’l‘:‘; ) | sonix S. typhimurium E. coli :i:::w
TA 1535 TA 1537| TA 1538 TA 98 | TA 100 wp?xvr A
Control - 14 6 18 13 141 37 -
Argipidine 5 - 16 8 17 1 132 37 | =)
10 - 15 8 16 20 140 36 (=)
50 - 14 5 20 11 142 14 =)
100 - 19 6 13 12 121 a =)
500 - 18 8 14 18 132 35 (=)
1000 - 15 8 18 1 146 35 | (=)
5000 - 13 7 17 13 81 38 )
2 NF 1 or 2 - NT | NT| 49 | 213 NT | NT | (1
ENNG 2,3 or 59 - 208 | NT | NT | NT | 454 | 415 | (+)
9 AA 80 - NT 945 NT NT NT NT +)
Control + 17 10 25 30 140 40 =)
Argipidine 5 + 16 9 31 27 135 37 (=)
10 + 15 9 23 24 151 38 | (=
50 + 14 9 24 26 | 146 3% | (=)
100 + 16 1 23 28 | 144 38 | (=)
500 + 19 9 24 21 132 38 =)
1000 + 15 12 28 31 150 31 =)
5000 + 13 13 29 26 91 38 =)
2 AA 0.5, 2 or 80V + 244 221 270 NT NT 1060 )
B(a)P 5 + NT | NT | NT | 88 | m3 | NT | (+

NT: Not tested 2 NF: 2-Nitrofluorene ~ ENNG: N-Ethyl-N’-nitro-N-nitrosoguanidine 9 AA:9-
Aminoacridine 2 AA: 2-Aminoanthracenc B(a)P: Benzo(a)pyrene

D Mean of 3 plates 2 TA 1538: 2 pg/plate, TA 98: 1 pg/plate 3 TA 1535: 5 ug/plate, TA 100:
3 pg/plate; WP2 uvrA: 2 gg/platc 9 TA 1535 and TA 1537 : 2 pg/plate, TA 1538: 0.5 pg/plate,
WP 2 uvrA: 80 pg/plate

8 S 9MixDF LicDb, Ames HDOHED @ k b FASL LN
etk iz, Table1 (iR 7= B i f 7w/ abrilid, {ERENE T —80°C 2

(S9Mix) ¥R\, 7n s, S9i3, Spraguc- BHELbOEFAVE,

Dawley Rl » tie Vb7 n=—n 9 SRBHE )

(PCB, » A 7 = T¥) 500 mg/kg * MIREpIsrs HEREREE 0. 1m/, HERYHER 0. 1m!,
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Table 3 Induction of mutations by argipidine in Salmonella typhimurium and' Escherichia coli

(Exp. 2)
Revertants per plate!?
~ Compounds (pg(/::;::;) S9Mix S. typhimurium E. coli :i:l‘:w
TA 1535| TA 1537 TA 1538) TA 98 | Ta 100[VF2 |

Control - 15 6 18 8 169 44 =)
Argipidine 10 - 19 9 11 14 168 45 (=)
50 - 17 10 23 15 152 B | (=)
100 - 14 6 13 14 154 41 =)
500 - 15 6 11 12 152 6 | (=)
1000 - 18 8 19 12 154 42 (=)
5000 - 10 5 16 1 114 43 (=)
2 NF 1 or 20 - NT | NT | 512 | 230 | NT | NT | ()
ENNG 2,3 or 59 - 306 | NT | NT | NT | 301 | 438 | (+)
9 AA 80 - NT | 1092 | NT | NT | NT | NT | (4)
Control ‘ + 13 12 25 27 184 44 'S
Argipidine 10 + 18 16 24 19 176 a4 1 (=)
50 + 12 12 25 30 164 2 | =)
100 + 13 9 29 24 157 45 (=)
500 + 14 16 25 31 169 45 (=)
1000 + 14 14 27 27 169 46 =)
5000 + 12 8 28 25 127 43 | (=)

2 AA 0.5, 2 or 80V + 48 | 204 | 277 | NT | NT | 1120 | (+)
B(a)P 5 + NT | NT | NT | 88 | 912 | NT | (+)
NT : Not tested  2NF : 2-Nitrofluorenc  ENNG : N-Ethyl-N’-nitro-N-nitrosoguanidine 9 AA : 9-

Aminoacridine  2AA : 2-Aminoanthracene  B(a)P : Benzo(a)pyrene

13 Mean of 3 plates
3ug/plate, WP2 uvrA: 2 pg/plate
WP 2 uvrA : 80 gg/plate

LU S9 Mix (RS LE S ovBan
0.1M phosphate buffer (pH 7.4)) 0.5m! %R
BERCERL, 37°C € 204 HD preincuba-
tion i 2ml DIBR Lz, Feiibiifd
RPN E L, BRCHHBEILXS
ORI 37°C T8RRI L, 4 LB RE&
2wz =R L. ¥, MKEZ background

D TA 1538: 2 ug/plate, TA 98: 1 pg/plate
9 TA 1535 and TA 1537 : 2 pg/plate, TA 1538 : 0.5pg/plate,

$ TA 1535: 5 pg/plate, TA 100:

lawn ORTBHBIZE Lz, 7ods, RREOTFH
BErEET5-0ic, 6 BEOBRCEERR
%%lﬁ Lfio

II RB RS

1 B H D8t % Table 2 {278 L7, argipidine
D 5~5000p#g/plate Cix S9 Mix = X 5o}
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BEEOHET I BTERMG 2 = = —(2EF
{xt RO L 6ELIRTH O -G R b
Bhiehote, —3F, BiEgEE L TR WL
9AA, 2AA, B(a) P, ENNG 35 X ¢¢ 2NF ¢
Bk 2 v = — DY R (Exikx o 3.2
~157.5f%) AE»Bhi, F &, ZEIAD WK
# (Table 3) iz X Y A RBROGLEL WL S
hic,

III & B
H b 8 v ¥ v3E argipidine DM 2
W, MRV URERREY R LI E
Z % argipidine (32RHERIEOATE A, 2 d>
STRRTERFREER R S o7,
PED#ERELD argipidine (RRBAGT
CTREREEYHFI LWL LR R,

Suppl.3 Dec. ’'86

B #

Argipidine (MD-805) 2R D v T
S. typhimurium TA 1535, TA 1537, TA 1538,
TA 9835 X O¢ TA 1007 BUFIC £ coli WP 2 uvrA
D6 Wik AV UMERRB X b L
Foo X OREHE, argipidine 13AHHEERLD HE
i BYF, T TRk UTERE M
EIRE I 2T,

X 73

1) MAEBKGREFEREL | GLP &M X Uil
MG m A4 VI 4 v BRE, RCH g (1984)

2) Ames B., McCann J. & Yamasaki E.: Mutat.
Res, 81: 347 (1975)
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1 X(C&lT3 Argipidine (MD-805) @
EAENEICRET B 0F%E

—Argipidine FUEEFRIR P A AR O I b 33 R HERS
¥ & OFP I & [ 4E F—

EZRTRER O BATIERT
gom o F v oS B W om o m F
®# A E fr Xk K ¥ B

Pharmacokinetic Studies of Argipidine
(MD-805) in Dogs

—Plasma Level Profile and Inhibitory Effect of Blood Coagulation
During and After Continuous Infusion of Argipidine—

Seiu lida, Hiroshi Nakai, Tomoko Hirata,
Masayuki Katsuki and Yoshikuni Tamao

Research Center, Mitsubishi Chemical Industries Ltd.

ABSTRACT

The plasma level profile of unchanged argipidine and the inhibitory effect of

blood coagulation (prothrombin time (PT) and activated partial thromboplastin time

(APTT))were examined in male dogs during or after continuous infusion of argipidine

from the cephalic vein for 5 hr at the rate of 0,02, 0.2 and 0.5 mg/kg/hr.

lives of 2.8~7.4 min and 25~43 min until 3 hr after the end of infusion.

the continuous infusion of argipidine, maximum levels

The concentration of unchanged argipidine in the plasma reached rapidly a ma-

ximum level after the start of infusion of argipidine and then remained almost con-

stant till the end of infusion, after which the level decreased rapidly with the half-

—221(1083)—
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the plasma were closely correlated with doscs at range of 0,02~0.5 mg/kg/hr.

On the other hand, during the continuous infusion of argipidine, the prolonged

times of PT and APTT remained almost constant till the end of infusion, which were

closely corrclated with doses at range of 0.02~0,5 mg/kg/hr.

KEY WORDS

Argipidine, Plasma concentration,

Inhibitory effect of blood coagulation (Dog)

# g

Argipidine[ (2 R, 4 R)-4-methyl-1-[ N2-((RS)-
3-methyl-1, 2, 3, 4-tetrahydro-8-quinolinesul-
fonyl)-vL-arginyl]-2-piperidinecarboxylic acid hy-
drate] R brvEVIZ X B 74 7Y v KME
Rz@d TEBRETHELY, BHERHV
T b R R M B A 056 R 4 ol T P SR (B B
FAP I LGNS RINT D LB 2 bh
2 BRAMBHE = 7 4% 120 LCAitE e =T
EPTH Y, BEIKKRBIT I TRIMBRE UM
LARM IR MBS Ie E~OHIEAUR S LT
SILAHTHS,

Argipidine {AEERERPIEEA COBKILAY
EZXbhTw5, Epo bR e 3s), <4
MR35 Wl ATFO—2TH H, UG
RO 575tk To MR IR L B<5 = &
REHCHD, T THE, argipidine % ik
WIRNIEA Lic & & argipidine o s T 8
EEMRUDOWF LY ST 5 HIYT, 1 2
i argipidine ¥ S RNABEA L1 & &
D1 argipidine BREHER 6 L O argipidine
DEEBERATHHI L = v E YIEROHIET
bB7mrrveEvisl (PT) X UEHAL
B b e v ET S AF VBEH (APTT) %3
L, BFomRirshi-o s,

I RBEFZE

1 2R
KB e UTHE Y — 7 v R (K ¢ 10.0
~11.0kg, 19, A}, Hazleton Research Ani-

mals Inc.) 3% i Lic, 1 2 i i6EE
BEIF (BE : 23+2°C, B :55+10%) T
FHIAT 3 X OCRBE T 22, Eha %12, K
WY 18hr HWHLEBRTETRAL, ¥
B R & L,
2 #/EREK

453K, argipidine $E447] (0.5 mg/ml,
Lot No. 3907, =L T ) * /v, &
B K THR(0.02mg/m!, 0.2 mg/ml)
LT LA,
3 BhoHxs

A R LI i TR IR BT (18G
x 21, T HHWAEEL, ComEst
KAV =F Vv F . —FT (b P22 AR5 v
Y avF a—7 XI-150) HWHL, vV
Hvd (Grrz.-Cavvy veHvy S
STC-521%), 7 /) ol Lic,
Argipidine #4.38#0. 02, 0.23 X 0°0.5mg/
mi % 1mi/kg/hr OHEEC 5 hr EH IR P
BEEA L7 (0.1, 13X 0*2.5mg/kg/5hr),
4 DOEORR

EAEME DI 0.5, 1, 2, 3, 43 X5
hr jo, B85 & RO MBERRY O miky
3.6ml FE LI, X552 0.2mg/m! 3 & O°
0.5mg/ml OIWR EH Ui ais, & mn
FRABEART#2, 5 15 30, 45min, 1, 1.5,
2, 3L 4br iM% 2.7ml I L 12,
BRIR LMk, mEizxiL 3.8% 7 = v
FY Y AKERY 9:1 oM4&Ting (3.6ml
xRl 0.4ml, 2.7ml =% L 0.3ml), 3000
rpm T 15 min JEO5H UMty B4, = 0
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mEx v, KREAL argipidine i |, PT ¥
XU APTT o 8% 1T - 2.
5 RZE{L argipidine BEOH®E

M8 0.5ml 248K 0.5ml BEr =%/
=4 L5ml %inx, S5min § i} L 22, 3000
rpm T 5min OS50 L BT FIL,
TR ITIX50% = % 7 — Ak 0.5ml % fnx VEEE
i, WO EET- 1, Eitfkdbe, 7=
vshAn 10ml iz 10min #g& 5 L, 3000
rpm C 10min HLOGHE LI, 722tk L A
gL, #EREbiceg s —-A-7 m Rk
Ah (14, v/v) 2ml T2 [igeEik, ik
s el AR EHEMIET, 40°C T
@Iz UL, RifITIR50% 4 % 7 — A K0, 1 ml
% Mm%, 3000rpm C 5min g5 H0 #,
ZD Lo —% (50p) % Fiddtho itk
se< b5 74— (HPLC) 2k A L 72,
argipidine {214+ 5 — 7D 55 X % K o,
argipidine o i (1~100 pl/mi, 2 2 7
=) T Lot argipidine o 4 & £
HEsW (2pg/ml, 50% A % 7 —AK) O € —
PEEIMBIER L izt b, A&
argipidine 2 IF D PE % 1T 120

HPLC BRDOFRHTIT- 72, ¥ E LT,
# v iz M-458 (Waters), 4 v =242 —
CHIMSIEY Sy v 707 (8 H WU
1), {Eidfiz CTO-2A R (RIS HEERD,
B ZHC A0t S 650-10S X (M H rBE
) ##lAGbeTHA L 2, # 7 41213
Zorbax C; (25cm x4, 6 mmg, Du Pont) # ({4
AL, ¥EhGzi165% 25 7 -k (2.5mM
PIC B-7(Waters) &45) % Hivs, Bty 5 4
REE 50°CTHid 1 mi/minT{T 5 7o, BiHULIN
NaOH XK fidE 0.32ml/min (XY R %
K v 7 mp-gs Bl, Ismatec) CHEMTEHAP
B 7 AP L SAEH B (Ex 330nm s X
¢ Em 400nm) TfT- 7o,
6 7o tlorr-Ef (PT) ORE

Thromboplastin C (American Dade, Pucrto
Rico) 0.2m/ s X U3KHIAE 0.1m! % & 1
Fh 37°C T lmin v v F.~X— L

oo MERRGL, 37°CTCRES LI D B 7
4 7Y YOERETS ¥ ToEN (PT) % W E
L ThEho 1 2o AERiO Mf0. 1 ml
ZHAGEBNT PT %3R8, Thx100% & LT
¥t PT 41 7,
7 FHHS taLHTFTRFEBR (APTT) ©

R

Pathromtin (Behring Institute, German) 0.1
ml 2 3ReHmEE 0.1 m! ¥k 37°C € 2 min
TVUA vF o ~N— |} LI, 1/40 M CaCl, kK
WO Imi%hng, 37°C TiRE 5 Lichih 7 4
7Y UNEET D ¥ CoOBMAPTT) 2EL
7o TREhOA 2DOEAERM O M 0.1ml
Rz APTT #3k, T hu 100% =
LTRK miEo APTT L1,

NI RB&ER

1 mip argipidine REHDE

Hit 1 =iz argipidine #5360 0.02, 0.2
BELY 0.5mg/ml % lml/kg/'hr DOWET 5
hr @HIBIRAAEEEA Lk & o, TEARESE
this X CHEART o mifih A (b argipidine
EEXYIIEL Fig. 1 (3L, W Fhoids
B3\ T b M B L argipidine & FE (X
WA EO RO NENEHCHS 30min %
Bt 2hr b O EART ¥ Tz —EffCH
BL., TOEE 0.02mg/kg/hr 4508 ¢
29~34 ng/ml, 0.2mg/kg/hr #H.8%CLL 239
~296 ng/ml 35 L ¥ 0.5 mg/kg/hr )} 5.0¢ Cix
734~789ng/m! Th 1z, ZHHHPED A
thtk 2hr HHIEAKT ¥ CO FWEMRIIZE
% b A (L argipidine R EED T,
Fig. 2 iTmRLL o5 &5 R L CHNLE
(r=0.999), —7, 0.2mg/kg/hr LV 0.5
mg/kg/hr B EBIC i\ TEAKRT Hho mifp
KE (L argipidine @E4 JELI-EZ A, [t
$tiho A B AL argipidine @EEIZEM W2 8~7.4
min 35} 1825.5~46.7 min TR TFL,
HA#RTH 2hr ¥ 443 3hr o fadfirdnz 1k %
&1k argipidine L X high - 7o,
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Fig. 1 Concentration of unchanged argipidine in plasma during or after

constant ratc intravenous infusion of argipidine to male dogs for 5
hours, at the rate of 0.02 (W), 0.2 (a) and 0.5 (@) mg/kg/hr
Each point with the vertical line indicates the experimental mean

value+8.D. (1 =2~-3),

Each broken linc indicates the calculated curve by the equation

of two-compartment open model® using the concentration of

unchanged argipidinc in plasma when singly administered
intravenously to male dogs at the dose of 3 mg/kg"

2 FO¥EREER

Argipidine £y4 3Ki%0. 02, 0.23%s X 0°0.5mg/
ml % 1mi/kg/br OFERET 5hr EHH IR A
AFEEA Uc & o mRBRIERAY NS -
b, ARG SO MY FIFYICIRIRL € PT
FXO APTT %PEL, EAMKIEN O mif
D PT X0 APTT jT3 4=t v + T
Fig. 3 il A EHEGEFITR\VT, PT
¥ XU APTT ¥ ABME O BTIO JUERER
TH% 30min HHEARTI E CiiF—El
THBL, ThEhEAH IO PT & X O
APTT [} bh 3 0.02mg/kg/hr L5 Cid 4~

14% 3 £ 074 ~10%, 0.2mg/kg/hr {45 B ©
RERENRI~26% KLU T~19%, L U
0.5 mg/kg/br 5B Cidt h?h 44~59% s
X U2B~3BHBIER Lico BB ADMAS
2hr HRBEFEART ¥Co ZFREH o PT 3
X U APTT RERBsMOFIYfli, Fig. 2 ioRi
Lick 5w Muffid R (L argipidine {HF & @
R 5o ity Ui (r=0.999),

I % ®

HEpEA Rz argipidine #5IERE0.02, 0.23%
LU 0.5mg/ml % 1mi/kg/hr @ WK T EH
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Fig. 2 Relation between doses and concentration

Fig. 3

JEFRL ¥E Vol 14 Suppl.5 Dec.

of unchanged argipidine in plasma (@),

prothrombin time (@) and activated par-
tial thromboplastin time (a) at stable sta-
tes (2~5 hr) during constant rate intrave-
nous infusion of argipidine to male dogs
for 5 hours at the rate of 0.02,0.2 and 0.5

mg/kg/hr.
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Prothrombin time (PT) and acti-
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MERAMEEA LT & &, mMifishRE(L argi-
pidine BEEIXEAMGBE 2hr 2 TicvTFho
PERECR W THORMGCEL, ThEEREA
HTEE TIRE—ZERECHB LI, 2hOE
WREI U & 20 MifirhREAL argipidine
WREES oML TR L2, EA
T B R argipidine (3R A 7o Y
JwRLic, JHPIZ/RLUL argipidine 3mg/
kg T HEMEA X ICHEIMRAB S Lick E0 M
Wb AL argipidine ¥} IF #E 8 % two com-
partment model {Z 4 Tit» TR pharma-
cokinetic parameter % f\+C, 40l argipi-
dine EHMIRAIHEE AR EARERD I X
U T oo itk B AL argipidine % BE % it
519435 L, Fig. 1 o733 L 5 /¢ simulation
curve 2507, SEIDERICHVCHLR
7oA 5-BE 0 BB IR A EENE A Mk 3 X O
AT 8o mifh R B (b argipidine R H#E B (1
VT hd & o simulation curve Ly T L <
—H L, chbHDZ i, argipidine % @
RABRPAIEHEEREA LT 42 o RN BB HEE Y.
BOFTNETLLE W X TRE LD EHE
z 5,

—#, PMKEEEAOKETHD PT kX
U APTT DIEEZIYUTL, argipidine EiE MR
PAEE T A ES B e i Ik i v it R L,
EART FTHFODRIIMRIE SR, X Sl
RBRAIEA L7z argipidine @EE s & O i
argipidine BEFHBICHN L, chboz &
{3 argipidine % EHNRAEA Lics & © b
MR F RN IE A BB L h BRI
L, FOMEHOMX L argipidine o 1 v i}
BT D o LR LI b D L 2B,

= £ 9|

HEYEA = O WTBEHT i Bk X, b, argipidine %
0.02, 0.2 ¥7:4% 0.5mg/kg/hr OFBRET 5hr
SERBIRMNIEEEA L, EARR DS L UEA
#T 8o M pREAL argipidine @I 35 X 04
MBEREFA(T = b = v vEEHI(PT) 35 X O
LS b e vET 9 R+ VB (APTT))

DOHEBLXFEL I,

fufshRZEAL argipidine R (X, EAPAL
Bl e IR L, AR TH ¥ CiRE
—ETHER Lic, HAMTH 3hr ¥ TRE(L
argipidine BHE{X 2.8~7.4min ¥k X ¥ 25~
43 min OEMINCELHIZHKL 12, M
KEAL argipidine yBEE D REtIvk, 0.02~0.5
mg/kg/hr O L. REAT 50 e X <ML
1o

—7Jj, argipidine o ¥ RHIR PIdE 2 A RE6E
tho PT X 0° APTT DIERFMEIIEART
M TIRE—ETHERL, Thbik 0.02~0.5

" mg/kg/hr DR EREETERERRSRE X

<ML,

X ik
1) Okamoto S., Hijikata A., Kikumoto R., To-

nomura S., Hara H., Ninomiya K., Maruya-
ma A., Sugano M. & Tamao Y.: Potent
inhibition of thrombin by the newly synthe-
sized arginine derivative No. 805. The im-
portance of stereo-structure of its hydropho-
bic carboxamide portion, Biochem. Biophys.
Res. Commun. 101: 440~-446 (1981)

2) Hara H., Tamao Y., Kikumoto R. & Oka-

moto S.: Effect of synthetic thrombin inhi-
bitor, MCI-9038, on cexperimental models
of disseminated intravascular coagulation in
rabbits, Thrombos. Haemos. ($rEfsdr)
b) BRI, LB E KTHER PH—
B, mMm=, Pl M, BEEER, HETE
Fo BERAT, KBFEL HHE—, Mgl
&, AAEE, BT, MA—IL, RS
o, fEELGERL : B DIC OfBs X Umey
BBz s LIEF~-2) v 55 v ik MD-805
DR, DIC MEPIRE, M R56 4 LM
(1981), pp. 82~89

3) AEMEEAS, KikE, TR¥IS, FHAse=, HE
A DL\ RBRTIRMEEEIC S+ 53
i b 2 vy AIMCI-9038 OEH, M FR
T 13: 72~77 (1982)

O RERF, PMMRATF, PEFEY, BERXE,
sidfalaE), JER @ MREhIET. L
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B} &F HoBER: M1 2B LTy ¥k FEHBEE (RS
% Argipidine (MD-805) oD{RM iz B3 5) Wagner J.G.: Fundamentals of clinical phar-
ST E—Argipidine Ji[E)3s LT AT BR IS & macokinetics, Drug Intell. Pub. Inc., Illinois
G0 e, AN, Pl X osE:, (1975), p. 90

* * *
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T MCZE&IFB Argipidine (MD-805) @
HEAEREICRIYT DR
CE3WD MiFB Tt X i BTk

ZZELRERR S RO
(L A S A /N A O | RV
[N o F b1 = A S

Pharmacokinetic Studies of Argipidine (MD-805) in Rats (III)

—Excretion into Milk and Foeto-Placental Transfer—

Seiu Iida, Teiko Komatsu, Tomoi Sato,
Kimiko Hayashi and Tomio Inokuchi

Research Center, Mitsubishi Chemical Industries Lid.

ABSTRACT

The passages of radioactivity into the foetuses and milk were investigated in pre-
gnant and lactating rats after intravenous administration of WC-argipidine at the dose
level of 3 mg/kg.

1) In pregnant rats on day 19 of gestation, a little radioactivity passed throu-
gh the placenta into the foetuses. The radioactivity in the foctuses except fetal in-
testine decreased rapidly. In pregnant rats on day 13 of gestation, passage of radioac-
tivity into the foctuses was extremely low,

2) In lactation rats, the concentration ol radioactivity in the milk reached a
peak level of about 0,10 ug/ml at 1 hr after dosing; thereafter, the level decrcased
gradually 10 0.03 peg/m! at 24 hr. The concentrations of radioactivity in the milk were
about 1.5~10times higher than those in the maternal blood between 1 and 6 hr

after dosing.

KEY WORDS
Argipidine, Foeto-placenial transfer,
Excretion into milk (Rat)

* 1, 24 EHDE (RSP
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o # . E
Argipidine ((2 R, 4 R)-4-methyl-1-[N2-((RS)-
3-methyl-1, 2, 3, 4-tetrahydro-8-quinolinesulfo-
nyl)-L-arginyl]-2-piperidinecarboxylic acid hyd-
rate] (b rvEVICLBE T 4 7Y YBRIEA
EDTRRE TR LY, FHMIRRME S
X UBIRR MR L CTHIME YR T R TH
62)0
4BIF¥ bi3, argipidine DEPNHHBHFTED
—R & LT, “C-argipidine #ifR 8 4-# O RG {F
BirtEd LR B R oLTHRE L,

I #BAZ

1 2EREh

REREMpIC L Wistarsk 5 » F 2@ H KB
W EHBTRER L OIBA LTHEM LI, F» b
ERRRT (8R23+2°C, REF55+10%)
TTHAAH L. GER o EH ML 2R
Lz, BifrBTERB, EBKS » ¢ (KR
BE1LEER) & MEA L, L08R 130 B (f& 1 285~
3852) W LUI9B H ({ATi325~430g) iZfT-»
1o Fith BT, K5 » b (RS
1WED HIBA L, IERSHE6 F A (R
fi296~3188) 1257~ 720 7 » MY, HiHEY-
fif 2hr (BFL5 » +) F7ci3 18hr (BEHRF »
B) L, & (HA27 v 78, CAD 138
HE G-t 6hr 1B Lz, ZoRKEE |
TR E s,
2 EReaen

UC-argipidine 13 JIHPICEVDTIRL A b @
(HHATE 9.0 #Ci/mg, FAHENUHERE 99.0
%)%, Iz argipidine CHETHR LTHM
Lo
3 EROMNSIV/EHE

HC-argipidine % FTJEEEZ; argipidine T#
ML, o 2mg iz 0.4N HCI-0.85% NaCl
KW 50 # fInz M L, 0.4 N NaOH-0.85
% NaCl Kifsgix e pH 2 7.0 <P\ L -
., 0.85% NaCl Kififi T 1 mi (2% Ly
ek Lre CR#HiiRIno, 964%), B 53580

KRt ii29. 93~11. 31 pCi/ml T3 » 1,

By ERRRIREL Y, #lilkg K015
m! (3mg/kg) O TCIHFRAES Lic, 4
BEHRDOT » MIMANIE r - SRIA LE
Bzt L1,

4 A —VFLAYTT4—

ERIA D 7 » + 282, #45-#% 30min
HB\ 3 24hr |2 ether FENETF, dry ice-ace-
tone i (—=70°C) =8 L CaliEE@as L
2o TREROUKET » bDBIF4A 20
F—a (AERET W, JCMT-1A) # v T
40 m OLFUITEIEH L, —15°C DEHE
TR Lic, RV X XB 744
(Fuji, RX Medical XI-150) i« %X &, 6
HEERTT (4°C) TEH L, &84 -1+ 3
A 77 ARk ERM L,

5 MEABKIIERE

fERS » b (13H Bis 0198 H) 1618132,
A Hy Y-tk 30min 3 X OF 24 hr 12 cther Ji§
fF, heparin B UZ-3E$HNIC € BSH AT
PR & b RMBTE S, N LBz o—
B AHEREMNic 2 v 2 + 2 — v (Pac-
kard) 27 L, #% D O 215000 rpm T 1
min FOGEE LA, §ohfcmifie £o —%
2R -G R L, MK X0
HHTRRPEEIT X O HSHEER BUSE L, im0
7 v bidlcbiEFR U0 E (T
BN K RS H VIR L, &
BRI9H B oMz, 1 BEMA) 2L 2000
2, ELBo 3 me S rRENS A R
EHLhf, B e ERIR L) Bl L
Too MM X ONMAKLR 0.9% A4 F RIS T
HEETREEL TN L, OE5EE (ENIRETTH
), Model MBM-6) %17 -k, EHETFO4L
M2 WE L, —BoMBEIReE L%k, o
—iBE iz ey a v Ax P a—vicHFL,
WBET X O FaHE 2 B L,

6 JlthBT

i Ha7 2he R X, HoRF LEE
L7- 3 4 oz MC-argipidine 3 mg/kg % §HiFR
PIEEG- Lico #45-HPTEONE (5, 30min,
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Fig. 1 Autoradiograms showing distribution of radioactivity at 30 min and 24hr after intravenous
administration of YC-argipidine (3 mg/kg) to pregnant rats on day 19 of gestation

Abbreviations:
Bl: blood

CC: caecum contents

EB: embryo brain

EH: embryo heart

ELi: embryo liver Em: embryo H: heart IC: intestinal contents K: kidney

Li: liver Lu: lung

1,3, 6 X0 24hr) i, EIREFT RHREHF
TECEEL, LH5—NOFTCEIIAREZ LS
WTHFL R 1T > oo HABAAEBIZIRAMIRL D
heparin i Lic<4 2 » &<y FEHIVT,
e 500 %I L7, eds, FibridiRiE
T A7, HFL 15min iz, oxytocin (FF[H
T BEEE) 0.5 unit/kg & B F B4 L1,
7 WSEORR

e, M, 3 X TR ERRE O Al X
U, To—@E ey W (4~
1077mg) L, + v 7 & o &4 4 + —(Packard,
model 306) TERPEX R, R4 L & HCO, %
Carbo-Sorb (Packard) 6 mi (WY X 47 %,
toluene FH <> v F v — & — (Permafluor, Pac-

MG: mammary gland

P: placenta Pn: pancreas

kard) 12m/ # i CHOHERZE R R & & L
72, FLH (0.05~0.3ml) %, Soluene 350
(Packard) 1~ 2 m! |Z#AEL, toluene FHo
vF UL —4a— (PPO 4g, POPOP 0.1 g, toluc-
ne 1000m/) 15m! %Nz 5 2 &ic kb KuHiE
TUE SR & L,

HEAtED R k> v v~ a v T v
% — (Packard, model 3385% #-124530) T {7
Vv, s v v 7O *Ra iz & B AT
BRI & D T -7

I RBER

1 BFBH
1) @Yy F -5+ 2757 4 —
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Table 1 Distribution of radioactivity in pregnant rats on
day 13 of gestation after intravenous administ-

ration of “C-argipidine (3 mg/kg)

Concentration (pg/g wet tissue)

Organ 0.5hr 24 hr
Maternal Blood 0.349+0.178 N.D.
Plasma 0.577 £0. 294 0. 005 0. 006
Liver 3.29911. 450 0.090+0. 044
Kidney 1.985+0.949 0. 129 10. 056
Fetus Body N.D. 0.002 £0. 003
Placenta 0. 3691+0. 094 0.008.10. 007
Amniotic fluid 0.004 0. 005 N.D.

Radioactivity was converted to pg equivalent of argipidine

Each value represents the mean+8.D. (n=4)

N.D.: Not detected

198 Ao T » bz YC-argipidine 3
mg/kg ZHRPErS Lo # 30min s X0 24
hr 04y d— 1+ 54 75 a%{ER L, Fig.l
IR L, #1454 30min Tl RO MMERA
4, W, B BEEVCESHEXZD Hh, &K\
Chli, BRI L D& EES RS bhis,
F AR I R & AR O BUHE 2 & » 1o
2, MEh i BRIz & A E» Bivieh
otce H5# 24 br CILEMED Kl 2 &
B CMY, kB, EH, B kiU
FONEHPCBII L, O hoEBIIED
B ot tods, it XURaITFhic b i
HERE S bhied -7,

2) HEABSHRBE

ICH13E B s LO19H Ao 5 » ki MC-
argipidine 3 mg/kg * HHRAIES L, #5#30
min s X0 24 hr ik B Wffl Htic B
AERNO B ERIE% argipidine K (u#g/g)
2R3 LT Table 1 35 X0 Table 2izik L7z,

a) ERI3H H

Wy 54 30 min Z3siF B RA 1T 5 P
TSR AL T Th - 7. HaBARHE
BEE (0.369 pg/g) iLiigich S HEREE (0. 349
pg/ml) LEIBET Do, HEipRLh 24hr

Tl FRICESHE b h Il T hich,
FRBABSHERED1/4BIETH 72,

b) {EiR19H H

Wi sih 30min il 2B © i1 4,
I B Loha@h o B fkiRIE 0.375 pg/
ml, 3,780 pg/g, 1.488 pg/g 35 X V° 0.255 pg/g
Th iz, RIFHALBIIRSHERE L 2%, T,
Fis L OB CE R 0.022 2g/8,0.041 pg
/g 0.025ag/8 35 X U% 0.040 pg/g CH ot
FRHCIT R R S hioh o fe, BRIFL
kY7 ) ~OBFRILEY D 0.005% TH
o 1o o 2R EY 4.1 24 hr TR B % B < TRIF P L
SHiE IR e & MR g Lic, BAfFIRE
PR BEREE I L8y -8 30min fili ) 0§
Motee Ei ki B iE Bl Eht,
2 Il

Srigth 6 H QOEFLS » i WC-argipidine
3mg/kg FHIRAL Y Lz ofli s X O
RO S EEEE % argipidine JBIE (pg/ml) T
B LT Fig. 2 127K L2, Miigp B EREI
i Gl L, B 24 br 1T
W Lico —J7, FLHh BRI KD H 5.
Btz LR L, 1Thr SHcBER (0,10 pg/
ml) ¥R L, TOBRBEOMMHPEPL .
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Table 2 Distribution of radioactivity in pregnant rats on
day 19 of gestation afier intravenous administ-
ration of 1#C-argipidine (3 mg/kg)

Concentration (pg/g wet tissuc)

Organ

0.5hr 24 hr
Maternal Blood 0. 243 +0. 062 0. 004 £0. 001
Plasma 0.375£0. 105 0.004 £0. 001
Liver 3.780£2. 055 0.082+0. 024
Kidney 1. 488 +0. 108 0.097 £0. 008
Fetus Body 0.022 4 0. 004 0. 008 4 0. 001
Liver 0.041£0.013 0. 009 +0. 001

Kidney 0.025£0.017 N.D.
Intestine 0. 040 +0. 021 0, 059 4-0. 016
Placenta 0.255+0. 030 0.019+0. 009
Amniotic fluid N.D. 0.010£0. 002

Radioactivity was converted to pg cquivalent of argipidine

Each value represents the mean £8.D.(n =4)

N.D.: Not detected

Frb8: 24 he 25t B I EHERIEE L hr
BoXhof1/3 (0.03 pg/ml) Thoiz, 5
B, AR E#% 1 he PR oRL R g iR
VKR R R IE X D b WECHER L,

I = ®

RESRATM (AL4R19H A1) o 5 » iz BC-
argipidine §RMNEGBROLd - T o4 7
5 A% CHE S LA e 2 i
FeE, BURY iV THUE LIcHEE S » FiTds
HaxneBTsd0ThHY, argipidine ©
EABIEI TR & O RSB Ligvb D &
RS s,

IERCEWIO 5 » b+ iz MC-argipidine % iR
frh Uizl 2, FUBBRIGIFC L BT Lical,
OB EHR MRS L ORBNO TR BD
#11/173 YU/ 12TH » o, i, BEEN
I GEBEI3A H) © 5 » b CRii{fF~o e
OBFIEDCHIETH » o DT Eidargi-
pidine 3\ 3T O MG OREF~D B 1T H°

-GG X b KBk Ehicbo &
s his,

BATT RSB AT Lic it iR Mt Lot o4
DHLEGT T « BT AR <, R
SRR AR e i B Lic, MFRETT
O A BT Hipfr 5 0.5br X ) 24 hr
DHPPLeRGHiFEIERL, ZHEKHRZ »
LR T i EEEA T T
WARZ L EFETHLIOTCHD, JUFldu it
TheTuibdiizonT o 0 X 5 M LiX
LIff Eh T 5%,

IR 3 T 28448 & 2 24 br DK
BB S Hhish, T hid argipidine
BBk o o—irEARdnc it s h
fodh o e X h b, FERenCHREE 2 A B
PG ET A0 5 2B CT R~ 8
HEhBLDEHELBADY,

WC-argipidine Z#FRAIEY- L 7 -4kt 6 A
HD 7 » FOFipicidgiiEsimii Shicc &
6, argipidine 3 5\ ixE D RO FLIH
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Fig. 2 Concentrations of radioactivity in the milk and

maternal blood after intravenous administration
of WC.argipidine (3 mg/kg) to nursing rats ‘
Radioactivity was converted to pg ecquivalent

of argipidine

Each point represents the mean£S.D. (n=3~4)

NOBINRERL, —BicEpoAHh~D
BT A v B TFOXYLEC & v T
h?, ZofhRErST59HH B E o
%, Hapo pKe, fREY:, BEMALEL X
CThELERENZY 2B R T 3,

argipidine QL H PO BIFIIRO & 5iTHE
X B, argipidine {1 piperidine H@ carboxyl
3£ & guanidyl 3tizE-5 < 0,53 L U811, 0 pKa
ftixRL, Misho pH 27.3L EETHE, M
thiz3s\»T argipidine {3 carboxyl ion L gua-
nidinium ion {2 ) % zwitterion % JERL L T\~
BE#EL BB, ¥z, argipidine (3MifERE
LAl s X OMERELS & O fAHED {EVD,

Zhboz &hb, MV T argipidine 3.
I 4 & kO ZMHHEZZ0 R \VIRBIR S 5 &

H#Ezh, AP ~OBTREC > bDLEE
2 bh3,

E #

MRS v 35 XUHEEMD 5 » b iz MC-argi-
pidine 3 mg/kg #{#IRAEE- L, MiTEs X O
AHBAOEGOBFIZOWTHR M L L
T, TOBEHERT.

1) EHI9A BD J » b iz HC-argipidine %
MERPIES: Uchy, BRF PR30 gt iens
BT Lice IBFAICET LB i
BREMWSLMCHE L, HIRISHAD S » + T
RRFA~DOBSHEDOBTINED TES - 1o,

2) 87D 5 » I iz MC-argipidine % §3BR
P4 Lichy, FLH AR IR 56 1hr
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ZRRGIBHE (0.10 pg/mi) Wik Lic, EOHRA
et B iaciid L, 8454 24 br
st BB 0.03 pg/ml Ch o1z, FLih
B BRI % 1hr 526 6hr {2 v T
Mg BIED 1. 5~ 108D fitid 75 Lic,

X filk
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Pharmacokinetic Studies of Argipidine (MD-805) in Rats (IV)

—Effects of Argipidine on Drug-Metabolizing
Enzymes of Liver Microsomes—

Seiu lida, Keiko Sato and Jun Tatsuno

Research Center, Mitsubishi Chemical Industries Ltd.

ABSTRACT
The effect of argipidinc on the liver weight, liver microsomal protein content
and liver microsomal drug-metabolizing enzymes were investigated in male rats.
A single or repeated intravenous administration of argipidine at the dose level of
6 mg/kg/day did not affect the liver weight, the contents of liver microsomal protein,
cytochrome P-450 and cytochrome b; and the activities of NADPH cytochrome ¢
reductase, aminopyrine N-demethylase, aniline p-hydroxylase and UDP-glucuronyltrans-

ferase.
KEY WORDS

Argipidine, Drug-metabolizing enzyme,
Liver microsomes (Rat)
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Argipidine {(2R, 4 R)-4-methyl-1-[ N*-((RS)-
3-methyl-1, 2, 3, 4-tetrahydro-8-quinolinesulfo-
nyl)-L-arginyl]-2-piperidinecarboxylic acid hyd-
rate] bV IZEB T 4 7Y VIERIER
PHESTERETHIELY, HHEMRFOES
LOEIRF M LCHDTH B o &l
EhT\v3?,

FREWLT » PIF 2 m V- LZEBTHRIE
Bk b sz, 3-methyltetrahydroqui-
noline (3MTHQ) RiDI5E L (Ll 4 M-1,
3 MTHQ D 4 (LD KREEL A M-2(ds )
B LU M-3 (trans {§), 3 L¢3 MTHQ Blo
NKRE ey M- i s h s,

S[EI%#E B, argipidine %5 » FIC21H )
AR LG OF 72 = v = 2%
Rt BRI R B IR DL T LT,

I REHE

1 KRR

REREHH & LT Wistar THEit:5 » + (98
iy, {Ai280~320g) %, GHHAKEFPIFHDE
HOIERT & DA LI Lice 7 » MIXREBEBR
ST (2BiR23+2°C, {BI¥55+10%) CTilifAH
L. (EHfimoiaM e Mike B Lic, 5
v ML 37w/ — 4 PRI ¥ 7242 hexobarbital
¥ X UF zoxazolamine B¥E.fiij# 18 HElHj#afr L
foo FHIFAHE s L OB ER AR (B
A7Lv 7@, CAL) XU KiiK%E HHCH
&t
2 ROBREE

1) Argipidine

Jefmay argipidine 4mg % 0.4 N HCI-0.85
% NaCl KW 50 ol iEHE L, 0.4 N NaOH-
0.85% NaCl Kigg#u mx pH % 7.0 2 #gE L
Fe#:, 0.85% NaCl KB T 1ml (Z8AL,
Brirdi & Lic (e #RiHIBRE0.96427),

BHERET > PIRIRE Y, (Kil 1kg B
7:b 1.5ml (6mg/kg) ORART1H 1[G
Fioiddige QORI X218 M) MIRPIER L

Lice %/, ABRLKY 1.5ml/kg FERICH
B ¥ A MEEMIRAES L, BB L L,

2 ) Hexobarbital }s .} ¢ zoxazolamince

Hexobarbital (Cyclopan, #F[E{k24pEH48)
#* 0.1N NaOH JKggcidsge, 0.1 N HCI
KEW T pH 10.5 (=% L, 100mg/m! O
LR #HB L1,

Zoxazolamine (Aldrich Chemical Co. Inc.)
{¥ propylene glycol {Z{fE L, 26 mg/mi D
G AR L,

Argipidine 6 mg/kg 1 B 1 [@21E [ Ais 5
£ 35 XU T MM D kY-t 24 br (T,
hexobarbital $y.4. 38 ¥4 ¥ 7213 zoxazolamine £1.5.
it 1 mi/kg (100 mg/kg) B\ i1 2mi/kg
(52 mg/kg) Th ERMBIMBHEY L1,

3 Fi70v—L0RN

IR [EIEY ¥ 223 B G- 24 hr (2 SUENERY)
Mok b ¥l L, 2235 MRLH kbl
1.15% KCl Kipmc CHling Uico ATRdill L
M E FER, Omura e al. O FEV

i7mV—n@fy P LI, 178V — A
Srix 0.01 My v [ fEE# (pH 7.4) ¥
1mM © EDTA #41r 0.05M v REEB W
(pPH 7.6) <) X 4, aniline p-hydroxylase §%
{4:, aminopyrine N-demethylase & ¢4 35 L Of
UDP-glucuronyltransferase i % o & iz 3 i 3%
#, NADPH cytochrome c¢ reductase Gi%:,
cytochrome P-450 {53t s X U* cytochrome b; &
HOJECIThEL N L, 1 27r Yy — 28
Bz —80°C THRERTF L, MBI HTE
SHRUML, HUOHhECHAL X UTHIA LI,

4 HRFHOME

Aniline p-hydroxvylase i3 4: 18T % p-ami-
nophenol % Imai et al. OFPIZ L H, ami-
nopyrine N-demethylase fE¥%:134: 1+ 5 formal-
dehyde % Nash OFjp:® (2 L W U o
NADPH cytochrome ¢ reductase 75{%:{3 Williams
et al. DFEICHEL, cytochrome P-450 4%
¥ X U cytochrome bs 4ifkix Omura ¢ al. @
HE e e h £h g L, UDP-glucuro-
nyltransferase it § 7 » V' — 4 RiBg»
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Table 1 Effect of argipidinc on liver weight, microsomal protein content and drug-metabolizing

enzymes in rat liver microsomes at 24 hr after single or repeated intravenous administration

of argipidine (6 mg/kg/day) to male rats

Relative activity or content (percent of control)

Single Repeated administration

administration for 10 days for 21 days
Liver weight ) ' 96.6416.12 92.78 £3.71 97.43+5.36
Microsomal protein 102.431£4.14 89.11+£8.34 98.231+4.70
Aniline p-hydroxylase 95.19 £8. 54 111. 44 £10. 81 91.81 +5.64
Aminopyrine N-demethylasc 94.83+4.19 101.71 £19. 64 89.82 +8.48
NADPH cytochrome ¢ reductase “ 96.34+9.29 110.97 +17.06 92.73+22.99
Cytochrome P-450 | 100. 53 +8. 92 107. 76 £16. 96 100.76 £17.55
Cytochrome b " 103.58 +8.27 99. 81 £6.70 101.34 +13.22
UDP-glucuronyltransferase “ — — | 98.81x10.41

Each value represents the mean £ S.D. (n=5~6)

Triton X-100 TH[IH{L Uz, p-nitrophenol
B L LT Gorski et al. o FjphPicft UCH
‘B Ll7ic. F7-Easti Lowry e al. DY
L0 PE L,
5 Hexobarbital DEEIR{EA &5 & U zoxazolamine
OFGEFROAE
Hexobarbital DOREHR{EJH 35 X U¢ zoxazolamine
DAL, VTR L B SR OIERK
MR LTHBRIET S E TOUsM L EEL L
LTl Lic,

I E8B& R

Argipidine % 6 mg/kg Hi[HE], 103 L O°21H
G AR LIcik 24 hr 12613 B RFEIR
I, 7= V- AdRERS LU AREEY SR
KW o Gk, SIIHCT 55
e LT Table 1 iR U7z, WAL, 72
2 v — 2k Nk, aniline p-hydroxylase §E{%:,
aminopyrine N-demethylase §5#4:, NADPH cyto-
chrome c¢ reductase §&f#, cytochrome P-450
£k, cytochrome bs 4k ¥ Lk ¢ UDP-glucu-
ronyltransferase F5t%i3 V- § argipidine o
MEERERNE SIS E DB Lich e, F7,

Table 2 In vive cffect of argipidine on hexo-
barbital sleeping time and zoxazol-
amine paralytic time at 24 hr after
repeated intravenous administration
of argipidine (6 mg/kg/day) for 21
days to male rats

Percent of control

Hexobarbital sleeping time 91.09 £21. 40

Zoxazolamine paralytic time ! 108. 21 +£25. 43

i

Hexobarbital and zoxazolamine were admini-
stered intraperitoneally at the dose of 100 mg/kg
or 52 mg/kg, respectively

Each value represents the mean + S.D. (n=3)

Table 2 (2751 L 51, argipidine %210 [ijdi
FENRIRINAEY. L # 24 hr st % hexobar-
bital 2 X SRENIEFIRER ¥ X U zoxazolamine
12 & B AR B iz oW T 4, argipidine
A 50 & I TRE b o 7,

I # =2
Argipidine {35 v b, Y FIB LU M RITE
VT I i 4 Hio (RS X
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v S — A MR RIC Y. 2 B R R L
ke h, e, i 2a - a&AE,
cytochrome P-450 4 fi, cytochrome b; &4,
NADPH cytochrome ¢ reductase ¢, aniline
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# i bt o itk BAHEREEHE S 35 X UF argipi-
dine OFBMIFMOBETH Y, L REL
argipidine L Y BH LT3 LE 2 bh3Mm
Yeeh$i b v v & v IEEARER SO Th &R
E—FT5 BHEMEBRL RLEY, thbD
T &3, argipidine % HigHr . L€ { argipidine
B Sy D IEic B Eat v & HREE LT
5H0THY, argipidine & ED—HANF 3
7w/ — A RHRAWFERC L RB3hs o
&Y BIVSEORBR/REELEbES L,
argipidine (3AHL5 LTHIF 7= /' — 43
DIRAERRCEELE L VWb D LFEL DR
60

E 8

7y Mok BIFME, 2 e V- a2RA
fitds L O § 7 = v/ — AT RMEER RS
% argipidine OPBzOWCHRM L1, 6mg/
kg/day DOfiLT argipidine % i[E ¥ Ao i3 ligE
IRPIEL S Loy, ML, FFs7e v—a
Ak, cytochrome P-450 4{t, cytochrome
bs &5k, NADPH cytochrome ¢ reductase 5§
{4, aminopyrine N-demcthylase ¢k, aniline
p-hydroxylase {&t: 3s X 08 UDP-glucuronyltrans-
ferase JEHHIVFHRLEL Linh o,
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Pharmacokinetic Studies of Argipidine (MD-805)

—Protein Binding and Blood Cell Binding—

Jun Tatsuno, Teiko Komatsu and Seiu lida

Research Center, Mitsubishi Chemical Industries Ltd.

ABSTRACT
1) Protein binding

The binding rates of argipidine to serum protein in rats, dogs andjhuman were
measured by the equilibrium dialysis method.

The binding rates of radicactive substances to serum protein in rats 'and dogs
at 5min and 30min after intravenous administration of “C-argipidine (3 mg/kg)
were 47.1% and 54.4% in rais, and 45.2% and 47.8% in dogs, respectively.

The binding rates of argipidine (5x10~7 M) to serum protein of rats, dogs and
human were 44.4%, 62.1% and 53.7%, respectively. No significant difference
was found in protein binding cxtent among two species of animals and human.

The binding rates of argipidine (5x10"?M) to albumin (HSA) and ay-acid
glycoprotein (a-AGP) in human serum were 20,3% and 34.0%, respectively.

2) Blood cell binding

In male rats subjected to single intravenous administration of MC-argipidine
(3 mg/kg), binding rates of radioactive substances to blood cell were 16.2% and
32.3% at 30 and 60 min after dosing, respectively.  When C-argipidine was
administered intravenously (3 mg/kg) to male rats once a day continuously for 10,
15 and 21 days, those were 28.3~29,0% at 30 min after last dosing. ~When YC-
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argipidine was administered intravenously (3mg/kg) to male dogs, those were

extremely low (<£7.2%).

KEY WORDS
Argipidine, Protein binding,
Blood cell binding

# =

Argipidine [(2 R, 4 R)-4-methyl-1-[N2-((RS)-
3-methyl-1, 2, 3, 4-tetrahydro-8-quinolinesulfo-
nyl)-L-arginyl] -2-piperidinecarboxylic acid hyd-
rate] DEANBIEY I ST 5 BHO—BRE

LT, MC-argipidine % i il L T4 #4p o in
vitro W33 B MARAKAEIC OV TR L
7o Fh, T v b XUV R MC-argipidine
ZMMRIE S LT, R x Gn i Epom
WA AN S LU MBS Atkic o T L B

L,

I RBMHEGSITH®

1 RBREHSLURRE

Dtz Wistar Zeo#EE S » + (Al 137~
3178, 6~10Wkh, MWHAREFIEBIHTH AR
FD) S XUisElE v — 27k (61 9.0~10.0
kg, 15 5, Af$, Hazleton Research Animals Inc.)
T, Fi, in vito REAKSEBUCHE
Lice M08 itE & LTS BT (lis7
~T76kg, 25~30i%) 4 KO )I% G, FKipH
L GREE S ¥ ol BEss A RBuc if-+
5MPEDOERAT, 7 » FiX16br, £ X3 24 br,
b FiZEy 10hr ThZEhER LY, &k, 5 »
Fidslt Bt R LR T i, R 4 18
hrigeft U 2o, SRR KRG i il X ¢
7o
2 !C.argipidine JFHEDOHM

In vitro ODIRAREEREEIL, 1~200 M O
MC.argipidine % G1r 1/15M v v EEEHIEW
(pH 7.4) %Y L7 (0.5~105.2 pg/ml),

¥ fc, in vivo DMREAR A E T MERSS

Bl 2 BRB T, JEELE argipidine CTHHE
WM L1 MC-argipidine 1 ¥7:(2 2mg % 0.4
N HCI-0.85% NaCl k% 50 ¢ oL,
0.4 N NaOH-0.85% NaCl KkiFgixinz pH
70 22 #, 0.85% NaCl KW T
Iml iZEREL, BL5E@RE L (BRESE
0.964%), B4 Hyo B, MmifaEks
Gl % 2% in vivo HERTIZS » 1T 10.44~
10.62 pCi/2 mg/ml, 4 =T 3,33 £Ci/2 mg/ml,
MERRS ALY 2 BHETCIES » +C 7.61 uCi/
2mg/ml (BREHYY.) %743 3.41~4.54 pCi/
mg/mi GHEEEYY.), 1 2 Tik 0.78 p¢Ci/2 mg/
m! Th o,
3 XhEs5E

HEED S » b s LU Ric{d T 1kg Mo
1.5m! (HEEYS) 7203 3ml (gl L) o
AikT, EEB5ERY T - r ORBKEL L
4 2 OEEMIR X0 BE ot (181
[@, 10, 153 X021 AMD MIRAE 5. L &
(3mg/kg/day), Hr&jatfkElitiz, 5 » ol
Ey 592 B s LU AR5 R Ti210.2~15.9
#Ci/kg, 1 2 D MEY LSRG T, 2~5.0Ci/
kg TH 7, WS oWzt h FhiM
SN r — P ARBTE LIz, itk 1 2~
DO .42 10 mi/min OHERE T -7,
4 EBAFSRONR

1) PiEEYTY:

REHEVRL, TR 12000 L Loy & 3
X e\ FHHT (Spectrum Medical Industries
Inc., USA) iz X vEECBRIZ20DF 4 v.8
— (AR IUB) ¥{F557e vl
2 w4 (Spectrum Medical Industries Inc.)

TRTT ot B, WK T 15min, R
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Fig. 1 Relationship between the dialysis time and the con-

centrations of argipidine in chamber

KT 30min 35 X U30% = % / — A KT 15min
DT ki L, BETRMK PR ED
1hr, 20H 1/15M Y &8 (pH 7.4)
iIo 1hr 2L, ¥PEICELTHHER LI,

KhHoF+v:i— (A) iclml D 1/15M Y
vEERRSIW (PH 7.4) # Ah, L 5—HDF ¢
voi— (B) it HRLCMED DT v
.= 3 Vi 1ml #Ah, 4°C TEIR
e (20rpm) 6hr FHirk T -7,

eds, EHREBIOIEILRD L 51T » 12,
2x107* Mo e b fitii§ 7+ 7 ¢ v (HSA, Sigma
Chemical Co.) o v V&S HE (13. 3 mg/mi)
o2ml 12 2x107* M "“C-argipidine Vv /(%
& 2ml Mz, 37°C Cl5min { v % 5
~— b Lo, L EEBCIRFEL, 1,2, 3,6
ks L U¥ 8hr RELEHEITY, ThEhoEh
o 1T 5 IRAM G KR, Fig. 1 R
T oz, 3hroERICLYiEiF + v 3i—tho
HC-argipidine J@HETEICEL, T O 8hr
FCEOEEIMIE S, S oERE S,
APERIZ BT A E SIS I EEIc T S
6hr & L7,

2) AR

ERTH. #F + v —NOBSHEL WE
L, RAKAEREZRDI,

EOROHAITRORIT X » 1,

8 (%)=[(B—A)/(A+B)]x100

8t RAHEAE
A F v - ADORERRE
B : F 4 v~ BOBSHERE

3) In vivo Ji%

WC.argipidine 3mg/kg #H¥END S5 » B X
U RICHIRINEE S L, B8 5min XU
30 min (T RBE MR E A AT AR X b R
i L7so Mg S 30 min H {4 # 15000 rpm
T 1min BB LT 2B, Ththo
Ma%ix 1/15 M v v EEERIIR (pH 7.4) T4 %
EEHR L, Fhoo 1ml AV, PHiE
BrEkic X 0 PG EA RIS,

4) In vitro 18k

HtED 5 » b, 4 B IV ORIRE AR
Bk, AIREERARSs X OF RiBEARER X 0 K % R
L, kR&Micmis e Thfhomif
11 1/15 My iR (pH 7.4) T 2f5®H
Bl Lo ¥, HSA 43 2x107* M&%k B L5
1z, e »Ifif¥ ap-acid glycoprotein (a,-AGP,
Sigma Chemical Co.) {3 0.4mg/m! Lg% X
512 1/15 MY vRERRITW (pH 7.4) Wik L
too o3, —h b HSA 10 «-AGP &R
12, BREor taFfhoThZEhoRE LR
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LYV, Shb®mREoMif, HSA kIO
a-AGP D+ h #h 2 ml o, WC-argipidine
¥ (1~200 uM) 2mi fn%, 37°C T 15 min
Av¥.~N—FLl, REHETH Z1v¥a
Re—v g VI 1wl AV, CERERSNT X
DIREHTRERDI,
5 MmMBEESEORE

WC-argipidine 3mg/kg ¥ B 07 » F B X
U A = CIiE & fo st iR N 5 L, Ry
Lok (30min ¥7oik 1bhr) 42, 5
v Fil=—FAREET CHRSH KRS B, X
fot R E Uic Ml & ol o AR X
D, M 3~8mi KM LIz, M~y v
wa—5 v 7 LERBTIRE T
*LT3.8% 7=Vt V¢ AKERY 9:1
DM B LS miE, ~~bZ7Y » bl
(Ht {fi) #3E LIk, To—8%IERIC2
AL+ a2—yv (Packard) i Fift Lic, b
HiI#giE 15000 rpm ¢ 1min BLOAEEL, MmA%
B, MPO—Frav 2+ 2— vichiE
Uiz, M ST mifcbofELdEL, £
hooffie He flih STiRoORC & b lEREGS
RBEYHT Ui, fods, ~-10 VAR Lol
Ht ffii+5 » b T43.5~44.5%, 4 X Ti339.5
~47.0%THbH, 3.8% 7 =vE+r Y v LK
BEAEM LS » P oMo He {#i331. 5~
41.5%TH -1

T(%)=[1—Cp x (100—Ht)/Cy x 100] x 100

T : mEREEEH

Cy: M HAHE

Co: fflfch gtk
6 ERRow

P ERI: Lowry of al.D ozt -
THIE L,
7 BylekoRE

s X MLy At e £ 4 ¥ —
(model 306, Packard) T#ASEL, 4 INT 3
HCO, # Carbo-Sorb (Packard) 6 m! {zug
%4, toluene F v F 1L — & — (Permafluor,
Packard) 12m! %z CRI@HMA R & L&,
FRENEOBERS SOMA B HHIL T D

Table 1 Percent binding of radioactivity to
serum proteins of male rats and
dogs after intravenous administration
of 4C-argipidine (3 mg/kg)

Species { Time (min) ’ Binding (%)
5 47.09
Rat
30 54.36
] 5 . 45.20
Dog
30 47.83

Each value represents the mean (rats, n=4;

dogs, n=2)

0.2ml % BAHEMEN 1 7 4 & R

b, ACS-1 (Amersham) 15m! % jnz TH
CRERE L,

BSEOMERR Ay vFV =Y avh VY
4 — (model 3385 ¥ #-(3 4530, Packard) CfT
Vv 7=y F v ZOHIER *Ra @ kB4
MEEREIC X V1T o7,

I #R&ER

1 nEGRAaLOES

1) In vivo E&

Argipidine D {(i#h % G fcmiiREK AR
*PET B, “C-argipidine % 3mg/kg @
AECHMES » + 35 LU 2ITHRRAES L,
5 Smin & Lot 30min 23t 5 MK A EE
gl oE L, RUEOmIECY TS
iR PEEMIC L O PIE L. TORE
% Table 1 {o/RT, - FICHIRHNB LS
S5min 3 k7% 30min 12k B MREKEE
IRFNFNA7.1% S XU 54.4% Th o1, ¥
7o, 4 RISHRAEY. L Eoxh bidth
Fhd5.2% 4 L 0V47.8% Th - 1o

2) In vitro %

Mtk 35 » b, 4 XX +OMF, HSA
B L a)-AGP #%igiic HC-argipidine #5x 1077
~1x107* M OBEIZ B X HizlmL,
EFEC L b argipidine O ik & DGR
PE UL, FO8YY Table 2 TR+, I
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Table 2 Percenmt binding of C-argipidine to serum proicins

o b Binding (%)

Rat i Dog Human HSA aAGEH

s | @ @B | @B | ¢0 | W
0.5 44,39 | 6213 53,68 |  20.27 a0

i 41,64 59. 90 50. 47 17.68 321

5 40.15 145.86 47.60 | 19.89 28.34

10 30.38 | 41.02 12.85 16.32 22.15

100 36.80 | 35.07 3.0 | 14.93 1.89

Lach value represents the mean of 3 or 4 experiments
¥

Table 3 Percent binding of radioactivity to blood cells in male rats and dogs
afier single or consccutive intravenous administration of C-argipidine

(3 mg/kg/day)
. | Binding (%)
{  Species
‘ 30 min 1hr
After single Rat 16. 2 32.3
administration ‘ Dog 7.2 46
for 10 days , Rat 28.6 —
After consceutive | e g5 days © Rat 28.3 —~
administration ;
for 21 days l Rat 29.0 —

Each valuc represents the mean (#=4 or 3)

v b, 4 2B L0 FMPTHE & O EBLL
R, 36.9~44.4%, 35.1~62.1% B LU
34.1~53.7% Ch »t, ¥7:, HSA L DK
Bit14.9~20.3% TH H, «-AGP L DIFHR
13.4.9~34.0% TH ot
2 MmEREOHES

Hiko 7 o PR ITM AKD HC.argipidine %
EE 2oz slise AR Y- (3mg/kg/day) L
Po e 0 ik HAHE L A4 O MERA~ ORI G R R
Bte, FOFNE Table 3 R, 'C-argi-
pidine % 3 » b IZILEREY- Lic & & DN GED
MERES AR, 58 30min B35 kU 1 hr TL
hEN16.2% 5 XU 32.3% THole ET,
1C.argipidine % 5 » }3210, 15 ¥ XUt21[EM

B Uic & & OO IERES A ¥, fee#t
5.4 30min 23\ C 2 h Fh28.6%, 28.3
%% LU'29.0% Th »tce 4 AHEPES LA
&, frbtk 30min 3 LU Lhr ik B
o il AR ThENRT.2% 1 LT.6%
TH -1
1 = =

PP TR T X 5T, HHET v P LTA R
iz MC-argipidine 3 mg/kg » SHIRALY- Lick
Z o ilfEsh argipidine EIEL, v b CITEY
# Smin 35 XU 30min TERIT 4 5.69 M
BIU017pM THY, 4 RTR LR ZhH
9.64 M 35 XU 1.36 pM THotz, ShHOD

=

7
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argipidine Bzt 5 fuffich ¢ argipidine
OiERECKF A REARIL, in vite OMEE
RANAEBRGE»LENTHE, 59 +TH
40~45%, 41 ® T iLfl 10~60% LHEE X R,
WC-argipidine 3 mg/kg % iffkpIEk 4-t et
oM MERARAR, Thbb I s b THATYS
(5. 5min) ¥ X0 54% 4t 30min),
4 2 Tl 45% (@5 5min) 3 XU 48
(%454 30min) LERTAHTH o1, 2O
ZEIEE wh Tl BN L 2 X 5 i,
HC.argipidine #BRABYG. L5 v P B LT
1 DS H 5min Fs LU 30 min {2t Sl
Sy, MR EOHED Eh Ehil5%ds X
U'70%, #30% % L O50% M+ 53 H
FELTWAZ ELELADED L, argipidine
DUy b argipidine kRO MiTERE &0
HAamraTsborififztshi,
UC.argipidine % 5x 10~ M DEBET, ¢ b
i, ke P77 CBREE SR
SL B L HRAB LA HSA Biie 4 v+
2~— } Lick &o, argipidine & Th¥ho
MYARE & ORKARIIH 64% B X1V 20% T
b, e rmFRE L OREHEDIZS A HSA &
DREER LY L¥h o1, 2 D kitargipidine
e b Mg WT T A7 § v SO fiR
B & &8 LTWAHT LR LI, argipidine
BEEEAHTHDH Z En 6, HIEEY L&
T35z EAMBRTWA IR ERRS T
% a-AGP L oEgANREL BIBY, 2T
e ki «-AGP BEEE ZIZF LD X5
MM L7 o-AGP Rt T, argipidine (5
x 1077 M) & a-AGP L D& R4 RiEE
CEVMELECA, 2OHEERIZHMNLT
Hots, 2D a-AGP & LB HSA i 54
BROGFHIX54% TH Y, argipidine D kil
HREICHT 2REER (54%) &—F Lz &
2 b, argipidine 2gE&T 5 MIPRARERCT
N7 v ayAGP ChHB EHEx bhi,

5w b3 LUA 21 HC-argipidine % Hif@ ¥
Fo AR E L. LT, iR a
CREAL argipidine % 7ci2{C4D) © MERRES

e oWt L, 7 v FiZIBEES Ltk
ik, HOHE{CE Y O MERRE AR #5430
min b lhr Z\WCEW iR L, #45
BB E &bz AT A HIAED bh
o 2O ERRDISITELBNRS, T
b, @ HAHEEE4 O i th » BOHISLEEH
M ERD D BIHEALE 4 © i dE ek~ o> FRIgEH I
L vz Ea b, BEHEER & &L i filERES
FAENRER Lk, HBvE, @ digicksyw
T HMIZ LAc X 52, WC-argipidine % 5
vy MIZTIRAEG. Lic b &, #4548 1hr Olff
Yech CIZREAL argipidine (305 TEBETH

b, BSHELEHOKBF RN E LCHE
THZ &b, AR LBy A kT {E argi-
pidine X b { ¥V RS AR ER LD LD
Erzbh3,

—7, F v big HC.argipidine %10, 15% &
U1 @GR Y- Ulc & & O 88 5430
min (2354 5 P S E A i o B AR
(3, 10E Hofps chip by (16.2%) O
1.8 f&mffi (28.6%) #mRL, ESHEE&HD
MERC B SMARTE S i, LaL, £
RA#H10E A2 6216 H OB S ¥ TiziE—E
flicHe® L (28.3~29.0%), FHhsmR
BT rdv-boTitvwi E L b h
oo o¥s, argipidine @3 5 2356 5 B
I XU R D12 5, AR T, MR
RIRIEMGC RGOS Hh Ty,

4 %z WC-argipidine % HENIMRAES. Lic
# 30min 35 Lo¢ 1 hr iodsid 5 M FcHE (LS
HoMmBPREERE, ThEh7.2% $X04.6
%TCholc, chboMBEERIV-ThL S
v MCHBLTEMTHY, Th, 55O
MBI Lo Th 5 v PRBWTHESBRA X
5 ARO LIRS b ¥, argipidine
SO MO 1 = MERR 35 B
X T o FITHELTEWC EXARBIh,
ZOZ ki, BEhCRWTHE LA L3R,
WC-argipidine % HEIRIRAISY- Licik oMb
R SHED M &A1 = CEI 4,20=3. 3 min,
t,28=228.8min) DHEMNF » + (4,2,=4.0min,
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4,06=79.8min) XD LWRMTHBZLED
—'ﬁ LT\:Q

= #

1 E&Ba#s

Argipidine ©F » b, 4 23 LUk + DM
TRENZHT 5 &8 » FaEhmk it X kR
e

Mk S » b8 LU iz HC-argipidine % iji
@RSy (3mg/kg) Lic#h Smin ks kT*
30 min (203 B EAHECAH O mMEHE LD
RAEIL, T b TIXAT.1% 3% LU54.4%, 4
RTCI345. 2% 35 L O47.8% Th » 1,

S5y b, 42XV FOMPERARHETS
argipidine (§x1077M) DA Rir T hTh
44.49%, 62.1%% L0'53.7%TH b, argipidine
OMiRAKAIEICI & e b CHE R
B bt o,

Argipidine (5x10-"M) D & ik 7 A 7

3 vE XU ar-acid glycoprotein (a-AGP) =
S AREARIT R ER20,.3% % LU34.0% T
Hotze
2 MhiEEs

HC-argipidine % IREIRIRPAIEEY- (3 mg/ke)

Lot 7 » Mok 5 Edigk{EApom
BEEARIE, B5H 30min 5LV 1hr TXh
BR16.2% % Y UB2.3% Thotee Fis, WC-
argipidine % Heid:5 » Fi21 H 1010, 153 X
v'2l Ap ik iiRPIg S (3 mg/kg/day) Lic
# 30min DIMIREEAHRI228.3~29.0% TH -
too HEfEA Rz MC-argipidined HEIPARIAIEY
4. (3mg/kg) Lici o MEKAR ILED T
Btz (£7.2%)0
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Pharmacokinetic Studies of Argipidine (MD-805) in Human

—Concentrations of Argipidine and Its Metabolites in Plasma,
Urine and Feces During and After Drip Intravenous Infusion—

Osamu Izawa, Masayuki Katsuki,
Teiko Komatsu and Seiu Iida

Rescarch Center, Mitsubishi Chemial Industries Lid.

ABSTRACT

Pharmacokinetics of argipidine was cvaluated in five healthy male volunteers.
Each subject was injected with the drug by drip intravenous infusion at a dosing
ratec of 300 gg/min for 30 min. Plasma levels, urinary and fecal cxcretion of
unchanged argipidine and its metabolites were determined by HPLC.

The concentration of unchanged argipidine in plasma rcached a maximum
level (0.766 ptig/m!) at 30min after the beginning of infusion.  Following the
infusion, the concentration of argipidine in plasma was decreased rapidly with half-
lives of 6.7 min (¢),0,) and 39.8 min (t,,4a).

Argipidine was excreted rapidly in urine within 3 hr after the beginning of
infusion. Urinary excrction rate of argipidine was 22,82 of the dose within 24 hr
post-medication.  Metabolites M-1, M-2 and M-3 were detected in the urine.
Urinary excretion rates of M-1, N-2 and M-3 were 1.0%, 0.47% and 0.23%
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of the dose, respectively.

Argipidine and M-1 were found in feces within 24 hr post-medication. Fecal
excretion rates of unchanged drug and M-1 were 1.6~24.0% and 1.3~25.7% of

the dose, respectively.

KEY WORDS
Argipidine, Mctabolism (Human)

& =}

Argipidine [(2R, 4R)-4-methyl-1-[N2-((RS)-
3-methyl-1, 2, 3, 4-tetrahydro-8-quinolinesul-
fonyl)-vL-arginyl] -2-piperidinecarboxylic acid
hydrate] (Fig. 1) {30 T H{wWE
BOBERRENTHY, brvEVvRIB 74
7Y YRRy B CIERE CRlELY, B
W IR 35\~ T H WRHR SR MRRAE 0 5t Al 4 1N

COOH
NH\
/C—NH (CH:):?HCO—N CH;
NH: NHSO0: o
N ‘H0
CHs

Fig. 1 Chemiceal structure of argipidine

R

RERERN 7 AP s L MR RIRTS &
%z bh s WIRFMmBEE 712 e LTHDY
e RTEHChH Y, BRIV TKLE
HE 2L R TR IAZESE 7 &~ 047 %hid A3
fEhTwWa{kaTHS,
DI\ CHERA SEY, So b, 4 RE L
V'Y $-F1z argipidine #BRATS Lo & 2
O MR REHERS, 4, HHs X OBz O
TR L, argipidine (X550 R iz i
LR TH L, ARA~BITTHNNELHE
PhCh B &, PR TBEh Fig. 2
R 4 Mo RH (M-1~M-4) 24K,
mifeeh, Rebis X O choERMpiz M-1 ¢
BB E, BIUR, ehLTHESLHIIHD
RiEsga et hs s LERT LN
L& LT,

t Mt 3 argipidine o{ERBEIC D W

M-1 M-2 (czs)

M-4

M-3 (trans)

R:HN_ <:>H
C—NH— CH —cu—co—
HNZ (CH)s

X
=

?02 COOH

Fip. 2 Chemical structures of metabolites of argipidine
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Tk, &R & A% argipidine % SiGARERINEL Y-
Lt & OFREAL argipidine o mbfRIEHE
B LI, fhaodhiizoun TS L Tnw Y
DI, argipidine © & b iZisid S (EINEIED
LEXRVTHITRES Thigl,

Sla¥ 51, argipidine @ & Mt B ik
B & HITWIREZ T 5 kb, JRAST
i argipidine % RS- LIk & O,
10idfE, s X UHH h o BT oV TS
BHL, HETFomlx§loTHiET5,

1 BB A E

1 BBRELIVRBRrS -

Wy Table 1 @R L AR TFS
#c, WG iminc BB Ty, B2
1, Mg, Mg, RefEs X
U—SHERi R RO o E AR S A
EHHTHD, ELEBRETRRINCARRBD
BiY3s X ORI OV THRSZHYIL, R
ADBMOFIE A e ARBDA Y ¥ 2 —
%y Table 2 RRLT,

2 BREIUTER

1) Argipidine js X O8 M-l

Argipidine 3 Okamoto ¢f al.V IZPEWGE
Lizd D%, i, M-1 {358 24K
LizdoRrhEhliR LI,

2) M-2 LU M-3

M-2 35X O M-3 4%, PUHES (it U T argi-
pidine % NADPH E4LFNFTIC 7 » b+ BT
9000x g Eif& 30min FFAANTA v 2 ~—
FL, ERLLZ M-2, M-3R EM E L A,
Fle, DA vE LS VIRPHT 2 fi5Ht
DAL =AM Hr v A7 LRBEY,
M-2, M-3 OEUUERE U 2, EGERHhO
M-2, M-3 DEETRO L S LTHELR,
EF, BRI 3 v TS AERIRL Ao MC-
argipidine #3fRAEE-HD 5 » FILTH2%, 3
I (8 HPLOC) (=/RU ROtk 7 »
<t #7537 4— (HPLC) 2 EAL, M-2kX
T M-3 ImHIY TS E— 7 DX RS, B
F{C T 8L T 5 T ORI A 4 L T
BHE A BGE Ui, M2 RRT B iYL
7= MC-argipidine DJLHAHEN H, BiHpD

Table 1 Physical characieristics of voluntecrs

Subject Age (v) | Body weight (kg)

A 25 t 51

B a7 i 65

C 26 62

D 26 63

E 28 62
Mecean 30.4 60.6
S.D. 9.3 5.5

Table 2 Time schedule of the study

Time 10:00 11:00 12:00 13.00 14:00 16:00  24:00

L 1 ! 1 {{ ! ,\"3 1

IV infusion @

Physical o : o o Lo

examinalion :

Clinical AL {—o

laboratory test |© : » A

Blood sampling o_——ooooo—o—o—o—o-—(g——(e——o

Urine sampling | o H o —o—{t—o

Feces sampling 1% {t—o
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M-2 5 X0 M-3 DBREXThEhiti L,
&Kz, 9000xg LffEDA4 v = g Vv
X D86 h REERE ERE R Chlt0
HPLC A L, E#ERbo M-2 X0
M-3 D —7¥3% R, iHIB{HEL
RGO - 733 L DR D, BRIER
o M-2 3 X U M-3 DIRIEXHITI LI, Lk
DX 5 LTH LA BB M-2 X
U M-3 OBEREhEh 11.6 nmel/ml s &
T 22.2nmol/ml Chot, Trols, HHLERY
50% » & 2 — KT 1 ~10fEDMic FHRLI:
& &, BERPOERAPYO - 738X H
RGHKiKFEL R,

3) ootk

9000x g ki (phenobarbital 35 X U 5,6-
benzoflavone Z Xk D fiijAABI LA % @, 20.0mg
protein/mi), NADP is X ¢¥ glucose-6-phosphate
tf Oricntal X YIRALIAL 7=, TOflD
R I & OFENR T IO Rl & 2oV 3l LA
2HALL,
3 BESERSIURHOBRS

B 45K argipidine :4HK (0.5 mg/ml,
20ml 7v 7 A b, Lot No. 3007, =z%{kiK
THYE) o 18 ml 24l (RRERT
FO T 200m! THERLIbD (9mg/200md)
TRV, CoBGIERYHBIRL D 30028/
min DT 30 min HHHFRARS- LI,
4 REORR

M SRR IR B G- BRI 3 & O° DRBATE
15, 30 (AR THERD, 35, 45, 60, 90, 120,
180, 240min X ¢ 24 hr =, FHMIRY &
S5mi ZFRPL 2=y B LM @.5md) 11
Pt Bin3.8% 7= VERT P Y O 2K 0.5
ml DA BB L 8, 3000rpm T
10 min .05 3 U % {472,

BRI Sk RATT 3 hr 3o X UBHEAE: 0~ 3hr,
3~6hr X0 6~24hr DEFFECRIKL, B
B2 ME Ui (80~1155md), 7313, A5
DHEAH: 24 br ¥ TR L, Mk (MBM-6
B, ENBERH) 217y, il E
Fit (19.7~37.58) 8, ¥+ 130 (MK

IR, Ser8T) 2AVWERLE, i, Bt
BIER D=, B54&THRIOA Hic g HBRE,
LA OB L7,

Zh S ORBHIMIER ¥ ¢ —20°C CHER
FLi,
5 REITHDPRIYHOKRR

1) Rt

MNRAY: 3he % C O RN B
RBwi, Bid=47e5 4 2213 (A=)
THBLICABD—BE, €O ¥ £HH (8
HPLC) iirL 4k HPLC AL, fi}
bhicze~<t 75 a0 6B HBFELL,
it (KBl LRMET 50, B% Fig. 3 1@
P T20% =2 7 — 5457 a mh A CHYY
L7z, M4 #a50% 2 # 7 — AKISHERL, *
O—fx LR L M4l HPLC A LT
MG EBR UL, fnds, STRIAKANOE SRR
TABLNBE L

2) ety

MRS 24 he % CoFEL MO BRI
FBAvio, ¥ Fig. 3 o T50% ~ 27—
KT - 72, Fi, RUHHERL 72D50%
A2 7 — A% SEP-PAK MUERfh, X
bitZ v ek afil 21T 7, 36h7:250%
A2 7= ARKMBEPIR L2 2k afiiigh
BENRENS0% £ 2 7 — VAZRRL, +0O—
WMa2HE (8 HPLC) TR L = Lk g kA
7 F AR E REER Uc HPLC oA L,
782t 77 Akl PMETHERD €=
7 DRIMBIL (UV) A2 b AEBMELT
A rBE LI, ok, NHMBRRONEE L
T, W% (2-2)) iz $€\> argipidine & 5, b
B 9000xg kife % 4 v o ~2— iz v
A7 LI EMBL, Mo HPLC ki
Az o= b 75 4 BLU @D UV 2R
7 P ARTUEL I,
6 Argipidine LU KWHOER

ImYELY Fig. 3 i2ff» T2 vkt afhilidy
Totee Bis & UErho ATl argipidine s
XU, MO X o B IR & Ak
2 Fig. 3 12l UChiliiE21T- 7. #Hbh
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Plasma (0.5 m/)
Diluted with water 0.5 m/
Extracted with cthanol 1.5m/

Residue

Extracted with
50% aq. cthanol
0.5m!

X

Residue Supernatant

(discard) Extracted with

! chleroform 10 mi

Aqucous phase
(iscard)

|
Chloroform phase

Residue
Dissolved in 30% aq.
methanol 100 gf
HPLC

Urine (2mi)

Extracted with
cthanol-chloroform
(2:8, v/v) 20ml

Aqueous phase

|
Chloroform phase

(discard)
Residue
Dissolved in 509 aq. methanol
0.5m!
HPIL.C

Feces (200 mg)
Extracted with 50% aq. methanol

S5mix3

Supernatant
|

| 25 m!

i Diluted with 50% aq. methanol

! 10 m!
| Extracted with
j chloroform 30 m¢

Chloroform phase

Aqueous phase

| 10mi

SEP-PAK C;s (Waters)
Washed with 50% aq.
methanol 5m!

Eluate

Addition of NaCl! 2¢g
Extracted with
chloroform 30 m{

(discard)
Residue
Dissolved in 50% aq. methanol 1m!
HPLC
(Argipidine)

|
Chloroform phase

Aqucous phase
(discard)

Residue
‘ Dissolved in 50% aq. methano! 1/
HPLC (Metabolites)

Fig. 3 Flow diagrams for the analysis of argipidine and its metabolites in plasma, urine and feces

trreeh A ABHdWixe0%=2//—-Vgli7
w2 kb ALY 40°C (Sdsv T Ne HFET
(P=o bavFv+—NRF, ZHEEPD I
WA U, BRIYS0% 42 /— K
©.1~1md) wHEHLIHNRE E L, &0
et —i (fdf 106, B 250 ((RA) ¥
ot 50 4 GRZEL argipidine), 3 50 4D %%
hELYN (8 HPLC) iz L7240 HPLC

il AU R, ZRhoiZE{E argipidine,
M-1, M-2 3k O M-3 0%tz HPLC 7=
=S AEBTATRENO - 7553 %l
EL, Th¥hcsitd s /HERED ¢ — 2
MAEDERRS, LTICERTa B YH
WTiT» 2o
7 BBRROMER

Argipidine @ BiftgRE (1~200 pg/mi, » z
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0 1
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Fig. 4 Mecan plasma levels of argipidine in male volunteers
during and after intravenous infusion at the rate of
300 ug/body/min for 30 min
Each point represents the mean £S.D. (#=5)

7 —N) R ATDHATTO MmfEds X IR, EioiX
AT H# 10 A BRI 7o I L hkism
L, Fig. 3 0fjiiicf>TrembAr A H 5D
Wi20% A 2 J— A Ef s aah A aiZ L DY
BL, #Bohifhilifd N ¥AEFH T (40
°C) I ARMEL, REIZS0% 2 &2/ -1
K 1mil g, R (8 HPLC) Zit4
o HPLC izt A L1z, argipidine ' — 2
HxLRMEL, argipidine o4} e (2
pg/ml, 50% 22 —nK) LoE— 28l
%33 L, argipidine D BRI L I,
R M-1 O Bz (10~100 pg/mi, 2
77— A) BYXOM-1 OIS (G re/
mi, 50% A # 7 — 1K), M-2, M-3 Dy
Wi X U8 M-2, M-3 DBl (B
w509 £ & 7 — A K TIORET F AR L 7= 3590
%R\, argipidine o h b & RHGCEREL,
M-1 & LU M-2, M-3 DREB Y FHLEhIE
U7, 7ois, Mk OEHITZ M-2 X
O M-3 R hieh ot EmD, M-2,

M-3 ownTRBIEmMLCE & OBERO
AEER LI,

Ak mif, Rl oEickTsHR
BB AL, argipidine CiX % £10.02 nmol/
mi(0. 01 pg/mi), 0,04 nmol/m! ¥s X ¥ 4 nmol/
g, M-1 Tiz FhEh 0.09 nmol/m/, 0, 22 nmol/
ml }s )t U5 nmol/g Thote, i Wikt
5 M-2 3k U M-3 OFRER 0.02 nmol/
ml XV 0.05nmol/ml TH -7z,
8 HPLC

¥iRE LCTHE Y 7 B655F (H Iz BER)
W, 1V =272—-ZAM6BEYyTY) T
An7 (HIBHERD %, fifdiic CTO-2A
B (BSARERD %, BREHc SPD-2A Fi%k
SHERMIZE (LHEUUERD, HP1040A El5rEA
~7 b AKi2S (Hewlett Packard) ¥ 42 i H
3£650-10 S RUNT i gs (A BUERT) %, %
PRA MDA ARBBEE Y TELTRYV A2 H
v 7 mp-ge ) (ISMATEC) *#FHHEHZAHE
THRAL,
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Fig. 5 Typical HPLC chromatograms of argipidine in human plasma extract

(A) External standard of argipidine (2 ug/m/l), (B) Plasma collected

from subject A beforce intravenous infusion of argipidine, (C) Plasma

collected from subject A at 15 min after the beginning of infusion

HPLC condition: Column.

Zorbax C;. 25cmx4.6mm  1.D.;

Column temp., 50°C; Mobile phase, methanol-water (65 : 35, v/v)

containing PIC B-7; Flow rate. 1.0 mi/min; Post column method,

IN sodium hydroxide is pumped at a rate of 0.32 m//min; Detection,

fluorescence Ex 330 nm, Em 400 nm

A7 A% Zorbax Cy (25cm x4, 6 mm I.D.|
Du Pont) (il L, #FEERKICL 2.5mM PIC
B-7 (Waters) % @A P55~65% 2 7 7 — A K
RV, Gy 7 AHE 50°C T, diidil
mi/min TiTote, fnds, BEEO 22 /7 —n
R, WK, B b0 BB TIZES KB L U
65%, #AF{L argipidine OERTIL65%. it
H3 X IR B O R TI58%, Rt
MOSERTIRE5%, XU M-2, M-3 O
Wb M-2, NM-3BEORY TIR8% L L
7o

BHIIKD X 51217 - 2. IRpR@MH OBk
12 UV il (260nm s & ©¥ 280 nm) i X O
AeXeH (BEx 330 nm, Em 400 nm) ¢, #p{Q
WHo B UV &l (260nm 3s L ¢ 280
nm), AEEH (Ex 330 nm, Em 400 nm) i
LUGHAR2 P ABlIBCE? UV A2

b AR T, ABML argipidine DAL 1N
NaOH K% 0.32mi/min O CINg 3
HEA b hF A EG S (Ex 330 nm,
Em 400 nm) ¢, M-1O4@EhE2 UV B (280
nm) G, kXU M-2, M-3 DEERITICESN
(Ex 330nm, Em 400nm) TxhEh{7- 71,
7oL, BRSO M-2, M-3 BIEode
12 UV it (260nm) TiT- 2,
9 BAEDRE
WC-argipidine {%IRNIT Y- B0 % HPLC
ik DAL AR, N Wi (40°0)
HEEREL. xylene vy v F L — 52 —
(ACS- 1, Amersham) 15m! *inz, HehfE
JSE AR & Ute, BOHERRREY vrv— 2
aYh WY 2 — (4530%), Packard) iz -Cjlsi
Liz, 2=y v 7Oiilid ®Ra 12 & 5 44
B MIIC X D 1T 12,
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Fig. 6 Typical HPLC chromatograms of argipidine and its metabolites

in human urine extract

Urine collected from subject A within 3 hr post-medication
Peak: a, argipidine; b, M-1; ¢, M-2; d, M-3

HPLC conditions:

Column,

Zorbax C;, 25cmx4.6 mm

1.D.; Column temp., 50°C; Mobile phase, methanol-water (55 :
45, v/v) containing PIC B-7: Flow rate, 1.0m!/min; Detec-
tion, ( [ ) fluorcscence Ex 330 nm, Em 400nm, ([I) UV 280

nm, (§) UV 260 nm

II RBHER

1 m¥fhREIRE

RESIZNTF 5 Bicargipidine % 300 #g/min
T 30min SHiKAIRMEEYS (9 mg/body) L7
L o fmifichi: & (b argipidine & B HEB %
Fig. 4 12, ¥lom¥o kMg HPLC 7 r~
b7 5 4 % Fig. 3 1230 o, B REAL
argipidine B3 47588 THC 0. 766 pg/ml (=
B U, te=6.7min JX ¥ t;,,8=39.8
min O CH sk L, E5MEE4

hr o i3 {L argipidine (ZEEHIxh
s tee Fio, MERIIGThoRlEnkE
iRy, Rt S hish o (Fig.
5)s
2 R&STHhWHHOBRRE

R R A YT 5 Fiz argipidine %300 pg/min
T 30min AR (9mg/body) L Ao
L Eo, dimbitatk 3br ECicdh S hicR
Sy, EiENsR o RO HPLC 7 ==
PO oA EHET A LD DERELL,
argipidine {5 R ¥Z o ¥ ¥EA L % HPLC
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Fig. 7
Typical HPLC chromatograms of
argipidine and its metabolite M-1
human extract
Feces collected from  subject A
within 24hr post-medication
Peak: a, argipidine; b. M-1
HPLC conditions:
(1) Column, Zorbax C;, 25cmx
4.6 mm L.D.; Column temp., 50°C;
Mobile phase, methanol-water (65 :
35, v/v) containing PIC B-7; Flow
rate, 1.0 m//min; Detection, fluores-
cence Ex 330nm, Em 400 nm;
(1) Column, Zorbax C;, 25cmx
4.6 mm 1LD.; Column temp., 50°C;
Mobile phasé, methanol-water (55 :

(1)

in fecal

A

'86

(n)

L

T

45, v/v) containing PIC B-7; Flow
rate, 1.0 mi{/min; Detection, UV
280 nm

T
02

T

R

4 6 8

Time (min)

L3 T

10 12 0 2 4

T T T T T T

6 8 10 12 14 16 18 20 22

Time (min)

0
-1.0 +—r—+—r—rrr—r—rr—1rrrr T T T Ty
210.0 260.0 310.0 360.0
Wave length (nm)
Fig. 8 UV spectra of argipidine and M-1 in human fecal extract and the

incubation mixture of argipidine with rat liver 9000 x g supernatant

--—-: Argipidine in human fecal extract, —--: Argipidine in the incuba-

tion mixture,

incubation mixture

——: M-1 in human fecal extract,

: M-1 in the

The UV spectroscopy was performed with a HP 1040 A multichannel

diode array uv/visible spectrophotometer

su=t 79 a5t AK kargipidine o ¥
-7 LM RBH E YRS KB €— 2RI X
nigh otce ¥z, Fig. 3 it ThHx 7 =
vk AfH L, B 5hichiilitpo HPLC 2
w2+ 73 A, bi%, Fig. 6 IRTX 5K

Bt argipidine @filiz M-1, M-2 X 'M-3
M X i,

fil gk, argipidine @iiXbithHE 24 hr X TO
e Pkt X h o3P %, argipidine X JF
9000xg LiE 04 v ¥ axX—=vy VRED
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Fig. 9 Cumulative urinary excretion of argipidine in male

volunteers afier intravenous infusion of argipidine
at the rate of 300 ug/body/min for 30 min
Each point represents the meanx8.D. (a=5)

Table 3 Urinary and fecal excretion of argipidine and its metabolites in male velunteers after

intravenous infusion of argipidine at the rate of 300 pg/body/min for 30 min

Percentage of excretion (2 of dose) (0~24 hr)

Subject Urine ! Feces
Taeginidine | il M2 | M3 | Argipidine | Mol | o
. Argipidine | h ‘ h h gip ¢ h
T A }'-21.4"'711‘ 0.96 | 0.50 0.24 24.0 | 8.7 | 658
B 239 l 115 ¢« 0.4 0.25 a1 17.5 ‘ 64.3
c ‘ 6.6 | 0.88 0.7 0,28 1.6 24 | 325
D ‘ 25.7 | 157 0.54 0.00 3.9 L3 | 33.0
EOTTRET | 046w 0.17 0.15 e | 257 | 547
Mcan | 22.8 1.00 0.47 - 0.23 12.4 131 ] so.1
S.D. | a0 040 | 020 0.06 | 100 10.8 16. 4

a* M-1 and M-3 in 3~6 hr urine were not detected by the presence of interfering peak in urine

HPLC 7 ==t 75 akk UFDho argipi-
dine 35 X 0S4 (M-1, M-2, M-3) o UV
ARz PAEEBETR I EIRY DB LY,
%50% 4 # 7 — AR THiE LT Hhic iy
@ HPLC sy u—~t 774 Tk, RHEHCLS
SED - 7 NEFEL, (U — 7 IRFEERE
Rich otoe Eto, 50% 2 & 7 — Akihilidn %
Fig. 3 2f - T SEP-PAK WB#H 7 v rukr
L 21T, fshichhiitho HPLC 7 e
=P /Fambix, Fig. TIZHRTX 5 kE

ft. argipidine @iz M-1 AL X R, M-2,
M-3 i3RI X B E— 2 D 1o il T
X o7z, Fig- SRRTL S v mkt
24 ho argipidine 35X O M-1 0 UV 2
RP PAEAL VR R=Y y VBRTDBD RS
ESERIT—F L7,
3 Repifisge

A BT 5 4 o argipidine % 300 pg/
min ¢ 30 min ARRFRNEY (9 mg/body)
Uic & &, SURHEE 24 e 2 COR b~
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Fig. 10 Time course of simulated argipidine plasma

concentrations in human during an infusion
given at the rate of 300 pg/body/min
Simulation curve is based on the equa-

tion of two compartment model using the

parameters obtained from mean plasma

levels of argipidine in Fig. 4

FF{t argipidine D REFPHESR %, HHAmz
WNTadias LT Fig 9 Wi L, B
argipidine |X# 50048 3hr s X U 6hr 2 ¢
CERBNRBG RO 21.8% X 0022.8% MR
iz HBE il X b, 6~24hr DRPTILEEL
argipidine (Xl X it » %, Ei: Table
SRLAck S, HiBHMRE: 24 br ¥-COR
iz M-1, M2 L 0M-323Eh £h1.00
%, 0.47%% X U°0.23% et d iz, iods, #
EAZED 3~ 6hr Bizds\Tik M-125, %7
FTRCDOEERHD 3~ 6hr FiZ I\ Tik M-3
N, RBoifte— 7 0FfED febECE L
Mo 'f:.o
4  Wehihits

BRASEEAY -5 4 iz argipidine % 300 pg/
min “C 30 min MIGBERAES-Lick &, MK
MiksE: 24 he ¥ TOFrh~O R argipidine
LU M-1 O %, r5icT oA
& LT Table 3 iR L7, #:Z{L argipidine
6 LU M-L ARG 24 br X CoFhiz
FhE hiphfid 1.6~24.0% (F12.4%)
FLU1.3~25.7% (F#913.1%) HeltXxh,
KEinBELEIRD LR, BERHECHLTD
235l 2 K%L argipidine 3.k 0 M-1 D¥rh

Bk, #iEA, BBLUBETAFN
bzl LEMith - 7o

I % 3

R M AT} FiT argipidine % 300 pg/min C
30 min AGHHIRFAIBLS-LicE &, MmifhRE
{t argipidine FIE X STGDHAAHGIP 2 i ER-
L. SR THSICI 0,766 pg/mi Tt L7,
SRR L, TOKRMIRR OAEKE—
HRBC ISV THE LT 5P RO S\
RS- o i Bt R AL argipidine REEHEDS
ERDTHLTS D Cho o, Mililbbiho
MmsferiRYE{L argipidine R AURIPHAGEE 15
min X b3 30min T35\ T L DERGIERR
L, MmifEshA 21t argipidine JBEEH ¥ 22 EHIR
MGEL TRV b0 LHERS Wi, £ TH
i IR G-t o Ml rh A28t argipidine O
HEHER AR N R 5B D Th & Bb bigw
LOLREL, MEHET B o il i h kAL
argipidine B EHEE % two compartment model
4TI,
WHiL, SEOEYSHcH D 300 pg/body/min
TR IRAEEY. L & & o B bfikih o flf
thfZEL argipidine I8 2530345 &, Fig. 10

pharmacokinetic parameter %
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iZRT & 5 simulaton curve 234, il
Ferh R AL argipidine @EEL 2~ 3br g%
REFET D & L X DEFMICETS Lo & HESS
hiz,

BRI W TRRHIED,  HilbiERN
#hmehr g coRhisk ikt 2abr 2C
oz, BTAL argipidine 250 15.5
R XV 0% ERSD & & EHEL T3
2, KOs X T ok caE R
LTty £ THE, F—HIRE L F4&H
C argipidine ¥ ¢ bIZHEBRALS L, &
L4 3hr 2 CORR L UEGH 24 br ¥ COE
FFWT argipidine © v b icisld s 3%
Prd Lz, BB 6N T » P BITT R
A E LTHRE L Ty 39 M-1,
M-2 BX U M-3 Hiil R, bk
Il argipidine @EMIZIR M-1 DLNTED S
h, Brcinbhnic M-2, M-3 i3¥hol;
We— 7D X DEERCE A o T X
o, B, Wnciz s o PR IO 2 CHiGs R
o R Bl X hf, argipidine D &
FMiZIT S (CAEEMIE, T o PRLUM RITE
Wath&E BT s 0 ik hic,

Argipidine JRBEAE 3 hr  CoRuST
Gz argipidine 234550 21.8% Hiift
EhTsh, ORI LEON—HERBD
B BL0F 5 b, 4 RCTEOTHIESRT
5 ¥ argipidine  HiEi%45.424 hr ¥ ¢ argi-
pidine ORhEEEE (54 F 1 7.0%, 4 2
9.5%) kb YV iliERL foe —F, MO
Bh5th 24br ¥ CORPIZ IR, M-1, M-2%
XOM-3 R ERERESRO 1.0%, 0.5% 1
Yvo. 2y Hiftsh, ShodRbRET » b,
4 Rz TS hi? Thb EiBiE—8L
TEH (T b :0.7%, 0.3% 3L T0.5%,
4% :0.6%, 0.5% 3 L140.5%), c TIX
3, b L U Rz}, argipidine 2%
Zfex ok ¥ RhAgEli S heTwvwdold
#x bhic,

SERIRNES-# 24 he ¥ Coinzix, #
B{L argipidine is X ¢ M-1 #3445t 1.6~

24.0% CP#12.4%) X 0°1.3~25.7% (P
#13.1%) ThXhiitdh T, K&EieM
fhemmm b, Ok, #HBEC,
Dizis v T h~ A2 L argipidine s % OF
M-1 DR P e o e & 2 b, BEBH
C, DitkiF3Fh~ DA MEL/ -z &iC
L33 L#r 5sd, Jods, argipidine sk
U M-1 O PHE SR, T, PRI UM R
BCHIG s hic? 2hb (5o b 1 17.9%%
Lor12.2%, 1 % :21.9% 6L 009.1%) &K
LT e,

B S 24 hr ¥ TR L O~ D4
¥4k argipidine s 1 U{CAHHO BHEESRE,
ENRD L% A, Bl LOERRBW T
LD F55~65% i Lz, ¥, Tk
THEAGEY o b LU DIE, Tz,
LR O iR e Th S BN
WRBHIAEET S S L WA LTE D, e b
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