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ABSTRACT : This study was performed to evaluate single and repeated-dose toxicities of a new cepha-
losporin antibiotic agent IDC-7181 in Sprague-Dawley rats. IDC-7181 was injected intravenously to rats at
dose levels of 0, 3.2, 16, 80, 400 and 2,000 mg/kg/day for single-dose toxicity study and at dose levels of 0,
10, 50 and 250 mg/kg/day for 4-week repeated-dose toxicity study. In both studies, there were no dose-
related changes in mortality, clinical signs, body weight changes, food and water consumption, opthalmos-
copy, organ weights, urine analysis, biochemical examination, and hematological findings of all animals
treated with IDC-7181. Gross and histopathological findings revealed no evidence of specific toxicity
related to IDC-7181. These results suggest that the intravenous maximum tolerated dose value of IDC-
7181 may be over 250 mg/kg and LD, value may be over 2,000 mg/kg in rats.

Key Words : Single and repeated-dose toxicity, IDC-7181, Cephalosporin, Rats

I M B

CephalosporinA] 3AA= dubd oz ME9 FAHEA

*To whom correspondence should be addressed.

List of abbreviations : PBP, penicillin binding protein; 7-ACA, 7-
aminocephalosporanic acid; TOC-39, 7-[2-hydroxyimino-2-(amino-
thiazol-4-yl)acetoamide]-3-[2-(1-carbamoylmethyl-4-pyri-
dino)thiovinyl]-3-cephem-4-carboxylate; E-1007, 3-aminopropenyl-7-
fluoromethoxyiminothiadiazolylcephem; YM-40220, 7 beta-[(Z)-2-
(5amino-1,2 4-thiadiazol-3-yl)-2-(fluoromethoxyimino)acetamido]-3-
[(E)-2-(S)-2,2-dimethyl-5-isoxazolidinio)vinyl}-3-cephem-4-car-
boxylate; SD, Sprague-Dawley; WBC, white blood cell; RBC, red
blood cell; Hgb, hemoglobin; Het, hematocrit; MCV, mean corpuscular
volume; MCH, mean corpuscular hemoglobin; MCHC, mean cor-
puscular hemoglobin concentration; PLT, platelet; PT, prothrombin
time; APTT, activated partial thromboplastin time; ALT, alanine
transaminase; AST, aspartate transaminase; ALP, alkaline phosphatase;
TG, triglyceride; T-protein, total protein; BUN, blood urea nitrogen;
CK, creatinine kinase; T-bilirubin, total bilirubin; GGT, y-glutamyl
transpeptidase; LDH, lactate dehydrogenase.
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2] penicillin binding protein(PBP)ol| ZA&sle] Al Al
FHPAS Ao 2N S vehlH | vl FA
o] M3l F-Z FARTA L vl ol 43zl 4o
ch MRS} FRE LR, 1990). ol cephalosporinA] &}
AEAE2] &= 7-aminocephalosporanic acid(7-ACA)S]
C-39} C-7& szl ez 4 HHE ¥E & 3le
B-lactamasedl| = P 3IeR= Aol BEANE QleH(Gre-
gory, 1982). &}, 7-ACA2] C-39] acetoxymethy”]9]
acetoxy THAl heterocyclic thiol, heterocyclic cathecol,
vinyl 2 alkoxymethyl”]2 X|3tr]7] 7183t 434S
AYE #H3HEe] el APHI 9L, o]F TOC-39
(Hanaki -, 1995), E-1077(Watanabe$} Katsu, 1993) %
YM-40220(Hara 5, 1996)3} %2 3-vinyl cephalosporins
= Staphylococcus aureusS EZZ 27T} Pseu-
domonas aeruginosas EZ3 13-4l dsiA 74
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g gaEdS BT Aol AdEAC 32 e
IDC-7181 C-3 side chain®ll 271¢] vinyl groupsE 7}4]
I 9l A4d® FAME- quaternary ammoniopropenyl
cephalosporins(IDC-7181 ) 23 Ad 4 23T &
o] Mol Hg FHFamEF o] A3isle] FHHE I
TEIE 7FA A gl o, B3] FAAQl =5l g &
TAEE FHolv} in vitrool| M2 78 2L in viveoll A
Az $55 gFabge] oldk= Aol wEAG
(Kang 5, 1998). o]of] £ ol M= dFAI G )l A
W IDC-718100 w8t QFAIA] o] Y3 O T3l Fof
Ao} HHERAA] ved 4 Qe BAE A - ofoe
H718}3A) IDC-71819] A =o) dl3h w3 @ 45 npR=
o AUEHAEHE 2FF 59 SAANWERIFIGE
oA TA), A1999-618 )l Faled 3fslict.
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1. AIEER

o

B Aol AM-EE IDC-7181-2 UEAI G )25 E A
Fkol AME3I T IDC-71812 - 3 Rtz Ay 79
S710 ol WA BT, T2 el dael] &
HAIR F, 283 e=2 3Msle] ANl

2. 4y 58 ¥ MSEE

£ Aol AM-3F Sprague-Dawley(SD)A =X (G4
ElE 77| E RAMDREE 565739 -4 27} 9omte]
£ gt F 157U A9 L3285 AH A% §
ST AFel ol-g3lgict. B A3l Algae &k 23
+2°C, AEE 504 10%, 37134 10~1238)/hr, ZHA|7E
12 hrs, 2% 150~300 lux® A H FEN gL T &
AHFEANAM AAET Al AYFES TAE
GFFRE, A, 58 =S AAE A1FH

3. R0iY MEY AH2S 74

1) EHS| 0] SHAE

IDC-71819] A= FoiA] GAFSRe of7] dl#] A &
o} wepA] AR A] Fojgke] AR Fod2]Ale] Yo
AFE 71F2E 3o, A ATl 19 dAFIAHE
(10 mg/kg(500 mg/50 kg)12] 2008021 2,000 me/kg(Fed oY
%F 5 mikgye AW FolollAe] ik o R 3k, o g
£ 7EoE sl AT (X02)E 7Y AT L
(3.2, 16, 80, 400, 2,000 mg/kg)yS A 3151t Lo =7
oAl A GFRHS Fodstart.

AR FALS AR g -5 A7 30kl R
27t A%l 22A N9 L7 V) HERFE 3
o 7% -4 zH2t selEly wixElde). HEFAEe &
Z1& 170+ 10 g, 2L 16017 g s}

2) 47 BIER0] SHAE

Fojape] el APEAS FoHAo] A= AFS
71EL = slo] EFTlE AU ATl 19 A4t
UAFE-EF[10 mg/kg(500 mg/50 kg)je) 2589l 250 me/kg
FoARE : T mikg)o2 AT T, o] S35 7IF2=2
PAFH (X0.2)2 AHAE 0] S37(10, 50, 250 mg/
kgys AAsilel. ol 2ol A=A deats Fois}
At

Alde] A2 A s - = 24 aomle]e] 555
T2 Aol 2A PR L3 7)Y YR2EeE 5
of 7% - 242 100k wix|slgic HEAES 4
AL 17715 g, AFL 14915 g ¥
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AFe F 13 FoARA AAslgon, AR HHBFE
EE 5ol izl ARSAlCI A E ALRA R ALEA
FE FoAFRA7IA wiF 134 4573 SAte] 27 Ab
BAH K (ggroup/day)ys AHESIITH SRS BE
T2l st ARSA AR FeEH SRS
AFBA7IA wlF 138 4577 SAs] £2 748F
2k (ml/group/day)yS- AHE3s1siw).

(3) ke A} - BE AR disle] i3 FY
o kAP HARE AAEIEE HARs Sk 2 FiE e
2 AAskE, #1084 AFEA (Midorin P; Ao,
Japan)S 1~241-8 Aekgt F Ak FhFHA W A
o Ztztel wiafiA] AR

(4) 27AL : BE AT dEle] FAHTd A
AFE AlA|ERTh. AR Combur- test®(Boehringer
Mannheim, Germany)s ©]-83}e] specific gravity, pH,
leukocyte, nitrite, protein, glucose, ketone, urobilinogen,
bilirubin, blood & hemoglobinX]E ZJAFslsiel.

(5) A Al - FAARe BE AgEEe] wisled
gagka ol HAALE ARSI, 41 Y 20~24417F A
A7) FEel izt olE 2 vlF 3] BojgwosRE
APy d-& HAo) UdF-E EDTAZE & Aest
vialFAIR 53 el Wol A Bt o, 3417 o]y
o] Wi ¥74+(WBC), 8 7(RBC), #lv===E| (Hey),
A 23k (Hgb), BEHETEHMCV), BIHE T
FMCH), FadHITIALFEMCHC) ¥ d2us
(PLT)E AFEET7=47](Celltac o NIHON KODEN,
Japan)3- o83l EA3ICE W THEEE JA e
FES A =fsle], Wright-GiemsaZ4S- AlA & Fof) 35
(neutrophil), EAF(eosinophil), &% 7]7(basophil), ¥
ZF(lymphocyte), $3T-(monocyte)e] WE-ES Hv|7
slollA] A stsvt. WA E AN methylene blue
AL g F Fehuld oz AAsIc FA-3TAIZT
%)X prothrombin time(PT)s} activated partial throm-
boplastin time(APTT)YS SA317] ¢35l A3 ¥ &
A (Sodium citrate : blood =1 : 9Y& 441¥-2](3,000 rpm,
10%)3te] @2 A= AeIAZHEA7](ACL100
Instrumentation Laboratory, ltaly)E- o]-§3}o] &3]3}t

(6) BAAFEH AAF - A AR FAAY
20~24217F AAA7] T2 o2 niFslel] B el
A A Q2 Holl-E Al 3087 WA|sl 34
7] ok, QAIE2) (3,000 rpm, 158 A} -2 FHel o
3)4] alanine transaminase(ALT), aspartate transaminase
(AST), alkaline phosphatase(ALP), triglyceride(TG), chol-
esterol, glucose, total protein(T-protein), albumin, blood
urea nitrogen(BUN), creatine kinase(CK), creatinine, total
bilirubin(T-bilirubin), y-glutamyl transpeptidase(GGT),
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phosphorous(P), lactate dehydrogenase(LDH), albumin/
globulin(A/G) ratio, calcium*| 5 A}-§+-217](Express Plus;
Chiron, USAYE- o|-&slo] ZAIsl9, HsAEA7](644
Na'/K'/CI' Analyzer; Chiron, England)E ©]-83}¢] sodium
(Na"), potassium(K"), chloride(CIY2 &43}siv}.

()54 2 A5 A AEER F EE AESTE
off eisted oflel 2 v slel W - AAAIA S22 3
715 AT, =3, BE AJEEEel Hsked AR, 2
A, 9, ARE ), FAE, ), 28GR EL 9,
A F, ), H L HEEAL AR, A, A,
A4, A, A A 27 TR FAAA.

(8) WA i} ZE APl Ao =
A, 924, A4, 2 2 F9EE, 989, 7K, 719,
o), 7132, AR, 23, FAPA, #, Ax, 9, AlelAl
Ay, 27, O, 7, A, v, AR AL e AdA,
ARA, 13, G4, 2, AL o, s, 2, o E
3§71 Histed A7) AHE v 10% SAHE=Z
H-gdol] TAAZH G SR TS AH EE A7z
2 vl Zoly)olM Eojsle] vlo]|Z2E(Leica 820;
Sweden) 22 4 um AH-E 50| Hematoxylin & Eosin
GAE sl FHuA ez Al

6. BHsHE 24

B AgelM 22 A BATHEAL one-way
analysis of variance(ANOVA)oll M 227} 1A == Fzt
o] A & o), EyFy 7 AP vl $5he
Dunnett’s testE 3l om], whAu¥o] ¥lEx= 4*(Chi-
square) 742 AlAlstaic).

m. & 2}

AT kg 7 2,000 mgs Ao AYFAA], A1 A7)7E
5 B3 ARl BAFA] ool M HAlge] A
bt AEEE TR F, o - o 28T
Aol A TAA axde] AFF o, FEFH

rlo u

o F Y A/7TE Falo] NWBAL Folt ghF B
£ Fofzel B AR o3 Solq YAFAL *

ZE A A3keH(Table 1).
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Table 1. Mortality and clinical signs in rats injected intravenously
once with IDC-7181

Table 3. Mortality and clinical signs in rats injected intravenously
with IDC-7181 for 4 weeks

I Dose Final mortality Clinical signs I Dose Final mortality Clinical signs
ems ems
(mg/kg B.W) Male  Female Male  Female (mg/kg BW)  Male Female Male  Female
0 0/5 0/5 - - 0 0/10 0/10 - -
32 0/5 0/5 - - Groups 10 0/10 0/10 - -
Groups 16 0/5 0/5 - - P 50 0/10 0/10 - -
P 80 0/5 0/5 - - 250 0/10 0/10 - -
400 0/5 0/5 - - Values are expressed as number of dead animal/total number of
2,000 0/5 0/5 - - animals.

Values are expressed as number of dead animal/total number of
animals.
- : no clinical signs.

A 7 22l K94 Qe AR 99EA dslg

(Fig. 1).

3 F EHAA

HAAG RE JZEEEA B AFEAL Eoo) 7]
Qe ez A}E_E]—: ojwj gt froj gt ubst Sk W 3

=2 At (Table 2).
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Fig. 1. Body weight changes in rats injected intravenously once with
IDC-7181. Data are mean+S.D. (n =5).

Table 2. Gross findings of necropsy in rats injected intravenously
once with IDC-7181

Items Dose Sex
(mg/kg B.W) Male Female

0 0/5 0/5
32 0/5 0/5
G 16 0/5 0/5
TOups 80 0/5 0/5
400 0/5 0/5
2,000 /5 0/5

Values are expressed as number of abnormal animal/total number of
animals.

- @ no clinical signs.

2. 4% USR] SHYAH

2) MEHst

Fol 2194 71 250 mg/kg FolFollA] w2l Bls}
o A sl AFe] At FEEN (P <0.05), L
yhe] Fojds} BE AR W 2T fold =hat A
o] Wsl= FEAER] Skt (Fig. 2).

3) &V | SekH 5t

T8 A%, AuFgl SlelM 10 mgkg FAT 2
250 mg/kg Fo3T2] oA Tl vlste] Fo)4 e
Zha7t QA= (P <0.05), AHFER] N FEIA
AE M3 QAR sk A FEke] 9leiA 50 mg/
kg FodFollXe e} HA A A2zl vlsle] FeolA
Sl 7347t QA E TP <0.05). AL A, AR

340
—o— Omg/kg
| | —8— 10mg/kg

3101 | o+ s0mgrkg
—_ —— 250mg/kg
2 280F
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E
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Fig. 2. Body weight changes in rats injected intravenously with IDC-
7181 for 4 weeks. Data are mean+S.D. (n = 10). Significantly different
from control group (0 mg/kg) at *P < 0.05.
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Table 4. Absolute and relative organ weights of rats injected intravenously with IDC-7181 for 4 weeks (unit : g)
Absolute weight Male Female
Relative weight (%) Oomgkg  10mgkg S0mghkg 250mghg  Omgkg  10mgkg  S0mgkg 250 mgkg
Testis or ovary left 1.65+0.14 1.60+0.12 1.66+0.06 1.62+0.13 0.07+£0.01 0.06+0.01 0.07+0.01 0.07+0.01
(%) 0.56+0.05 0.55+0.05 0.55+0.04 0.56+0.05 0.03+0.00 0.03+0.00 0.03+0.00 0.03+0.00
right 1.65+0.13 1.63+0.15 1.60+0.33 1.60+0.11 0.07+0.00 0.06+0.01 0.07+0.01 0.07+0.01
(%) 0.56£0.04  0.56£0.06  0.54+0.12  0.55+0.04 0.04+0.01 0.03+0.01 0.03+0.01 0.04+0.00
Hypophysis
(x10) 0.01£0.01  0.09+0.01  0.10£0.09  0.09+0.01 0.13+0.02  0.13+0.02 0.14+0.02 0.13+0.02
(%, x10) 0.03+0.01 0.03+0.00  0.03£0.00  0.03+0.00 0.06£0.01  0.07+0.01 0.07+£0.01*  0.06+0.01
Brain 2.09£0.10  1.96+0.15* 2.00x0.10 1.98+0.09* 1.77£0.13 1.82+0.06 1.86+0.09 1.83+0.12
(%) 0.71£0.04  0.68+0.05  0.67+£0.04*  0.69+0.05 0.88+0.10  0.92+0.06  0.95+0.07 0.91+0.07
Thymus 0.59+0.12 0.65+0.13 0.65+0.16 0.66+0.15 0.41+0.08 0.42+0.08 0.41+0.06 0.44+0.08
(%) 0.20+0.05 0.23+0.04 0.22+0.05 0.23+0.05 0.20+0.04 0.21+0.03 0.21£0.03 0.22+0.02
Heart 1.16+0.09 1.14+0.06 1.13+0.06 1.09+0.08 0.76+0.06 0.77+0.06 0.77+0.07 0.83+0.05*
(%) 0.39+0.02 0.39+0.02 0.38+0.02 0.38+0.02 0.38+0.02 0.39+0.03 0.39+0.03 0.41+0.02%*
Lung 1.54+0.08 1.54+0.15 1.44+0.18 1.46+0.15 1.1940.11 1.30+0.31 1.21£0.07 1.36+0.25
(%) 0.52+0.03 0.53+0.05 0.48+0.05*  0.51x0.06 0.59+0.05 0.66+0.16 0.62+0.04 0.68+0.15
Liver 897090  847+0.75  9.13x0.74  8.78x0.97 6.63+0.71  6.67x0.79  6.83x0.67 6.73x0.44
(%) 3.05+0.17 2.93+0.20 3.04+0.13 3.04+0.17 3.27+0.21 3.38+0.27 3.46+0.28 3.34+0.17
Spleen 0.86+0.09 1.10+0.34 0.90+0.10 0.95+0.14 0.60-+0.08 0.58+0.08 0.62+0.09 0.61+0.08
(%) 0.29+0.03 0.38+0.11 0.30+0.04 0.33x0.06 0.29£0.03 0.29+0.03 0.31+0.04 0.30+0.04
Kidney left 1.23+0.13 1.14+0.12 1.22+0.11 1.21+0.10 0.77+0.08 0.78+0.07 0.80+0.08 0.81+0.07
(%) 0.42+0.03  0.39+£0.03  0.41x0.03  0.42+0.03 0.38£0.03  0.39+0.03 0.41+0.03 0.40+0.04
right 1.14x0.31 1.17+0.12 1.20+0.10 1.23+0.08 0.76+0.07 0.78+0.07 0.81+0.06 0.82+0.05%*
(%) 0.39+0.11 0.40£0.03  040+0.02  0.43+0.03 0.38+0.02  0.39+0.03 0.41£0.03**  0.41+0.03*
Adrenal gland left
(x10) 0.25+0.05 0.25+0.04 0.26+0.05 0.25+0.04 0.33+0.05 0.28+0.06 0.30+0.06 0.30+0.04
(%, x10) 0.09£0.02  0.09+0.01  0.09+0.02  0.09+0.01 0.17£0.04  0.15+0.03 0.15+0.03 0.15+0.02
(x10) right 0.25+0.05 0.25+0.05 0.25+0.03 0.27+0.04 0.33+0.08 0.29+0.08 0.30+0.06 0.31+0.05
(%, x10) 0.09+0.02 0.09+0.02 0.09+0.01 0.09+0.01 0.17+0.04 0.15+£0.03 0.15+£0.03 0.16+0.03
Thyroid gland
(x10) left 0.09+0.03 0.10+0.03 0.10+0.02 0.09+0.02 0.08+0.03 0.08+0.03 0.09+0.03 0.08+0.03
(%, x10) 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01 0.04+0.02 0.04+0.02 0.04+0.01 0.04+0.01
(x10) right  0.09+0.03 0.10+0.03 0.10+0.04 0.09+0.03 0.08+0.03 0.06+0.03 0.08+0.03 0.08+0.02
(%, x10) 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.01 0.03+0.02 0.03+0.01 0.04+0.01 0.03+£0.01
Submaxillary gland 0.62+0.08 0.56+0.08 0.57+0.07 0.62+0.07 0.42+0.04 0.42+0.04 0.43+0.03 0.47+0.03**
(%) 0.21+0.03 0.19+0.03 0.19+0.02 0.21+0.03 0.21+0.02 0.21+0.02 0.22+0.02 0.24+0.02**
Prostate gland 0.72+0.22 0.57+0.21 0.63+0.24 0.58+0.23
(%) 0.24+0.07  0.19£0.07  0.21£0.07  0.20+0.08
Epididymis left 0.42+0.05 0.40+0.05 0.42+0.05 0.41£0.04
(%) 0.14+0.01 0.14+0.01 0.14+0.02 0.14+0.00
right 0.44+0.05  0.41+0.04 0424006  0.43+0.04
(%) 0.15+0.01 0.14+0.01 0.14+0.02  0.150.01
Uterus 0.50+0.12 0.57+0.15 0.68+0.16%  0.64+0.25
(%) 0.2520.06  029:0.06  0.34+0.08%* 0.32+0.12

Data are mean+S.D. (n= 10).
Significantly different from control group at * P < 0.05 or **P < 0.01.

FelM 250 mgkg FoI2e] HLA (P <0.01), AP <
0.05), FZA1A M (P <0.05), 50 mg/kg FolZAME =}
TP <0.05)°] vj=Zel nile] #o4 Sl ST} AA
et Sl 9lelA 250 mg/kg Fod7) AP <
0.01), 5 AP <0.05), AN (P <0.01), 50 mg/
kg FATNME $= AP <0.01), AFFP<0.01) 2
HappAlol ] el wlslel feld e 2P B2
HQITHP < 0.05)(Table 4).
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2o ARRAI )

O
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12l QleiA of-4 ZE A

Az S Alelell A1R71ZE F A Sl wshe
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5) QHTIIEFR Z{A}
AE BNE
ol Bls 2R Fodol] 7]a)
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Table 5. Urine analysis in rats injected intravenously with IDC-
7181 for 4 weeks

P ) Sex Male Female
arameters
Dose(mghke) o 19 50 250 0 10 50 250
Specific 1.000
gravity 1.005 1
1.010 3 2 i
1.015 3 1 1 2 1 4
1.020 3 5 8 5 1 6 6 5
1.025 1 5 2 8 1 2 1
1.030 2
pH 5 1 301 2 3 5
6 8 1 6 3 3 4
7 1 4 5 3 4 3 2 5
8 5 1 1 1 4
9 1
Leukocytes 0 10 191 91 10 10 10 10 10
(leuko/pl) 10~25
75
500
Nitrite netative 2 7 10 6 10 10 10 10
positive g8 3 4
Protein 0 1 6 7 4 5 9 8 8
(mg/d)) 30 9 4 3 6 5 1 2 2
100
500
Glucose normal 10 10 10 10 10 10 10 9
(mg/dD) 50 1
100
300
1000
Ketone - 10 9 9 10 10 8 8
+ 11 1 2 2
++
4+
Uroblhnogen 0 10 10 10 10 10 10 10 10
(mg/dl) 1
4
8
12
Bilirubin - 10 10 10 10 10 10 9 10
(mg/d) + 1
H
+++
Blood 0 10 10 10 10 10 10 10 10
(RBC/pl) 5~10
50
250
Hemoglobin 0 9 10 10 10 10 10 10 9
(RBC/u) 5~10 1 1
50
250

RBC : red blood cell.
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7) éa é-HH @AH\_J_:{

YA sp Aol 9loix FAS 9= 250 mg/kg T
FoljA] MCH(‘/"‘] (P <0.01)%} PLTA(P < 0.05) 4, 50 mg/
kg o7& WBCH (P <0.05), Hgb*| (P < 0.05), MCHZ|
(P <0.01) ‘gl MCHCH] (P < 0.01)| 4, 10 mg/kg F-o37-l]
AME ot Hgbell M dizgell visted 204 gl 24t
JAHEFGTHP < 0.01). W2} PAFHET Wi EEolA
1A sl s JAEA gt dA-gale
211 = 50 mg/kg Foi 7S] APPTAIZA] o 2l W]
ale] o)A ole A} Jeldeh(P < 0.05). S 7%
ol 250 mg/kg FoidolA Rl vlste] MCHS
08k F7lel PTA 9 foj8 vt velydeh(P <0.05).
Wy ol YT Wil glelAM FoA) sl W3

= AR gekek(Table 6).

8) EFMatsy HAeA

Table 79 Viehd ZAAH £l 739, 250 mg/kg o
ZollA= ALTH| (P <0.01), ASTX|(P<0.01), cholesterol
Z(P<0.01), glucoseX|(P <0.01), T-protein*|(P <0.01),
albumin®| (P < 0.01), BUNX|(P < 0.01), creatinine*]o|A]
(P <0.05), T-bilirubinX] (P < 0.05), phosphorus®|(P < 0.01)
2 calcium| (P < 0.01), 50 mgkg FoIolME ALTH
(P <0.01), cholesterol*|(P < 0.01), glucoseX](P <0.01), T-
protein] (P < 0.01), albumin®](P< 0.01), BUNZ|(P < 0.01),
creatine kinase*| (P < 0.05), creatinineX](P < 0.05), pho-
sphorus®| (P < 0.01), & calciumX]ol| A (P < 0.05), 10 mg/
kg FolTel s ALTA|(P<0.01), glucosei} (P <0.05),
albumin(P < 0.05), BUNZ|(P < 0.01) ¥ phosphorusX] (P <
0.01)llA HZZe] Hdled 4 e vl #EH
et @A) A, 250 mgkg FoITol e ALTA(P <
0.01), cholesterolX]o|A(P < 0.05), T-protein®](P <0.01),
albumin®) (P < 0.01), BUNA] (P < 0.01), creatinine} (P < 0.01)
% phosphorus®] (P < 0.01), 50 mg/kg Fo3wellA¥E chol-
esterol®] (P < 0.05), T-protein] (P < 0.01), BUN7'<] (P <001),
creatinine®| (P < 0.01), T-bilirubin®](P <0.05) ¥ phospho-
rusX| (P < 0.01), 10 mgkg T3l ALPA(P <0.01),
BUNXJ(P <0.01), creatinine*](P <0.01) % phosphorus
Z(P<0.0DPIME F94 e vt QA= =3,
250 mg/kg Fo37] A/G ratio(P < 0.05)2} 50 mg/kg Fd
2] A/G ratio(P < 0.01)14] S22l Blsle} F24 3
€ 7P Vet

) SZA
= gEEee =4 ¥4, -
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Table 6. Hematological data in rats injected intravenously with IDC-7181 for 4 weeks

Sex Male Female

Dose (mg/kg) 0 10 50 250 0 10 50 250
RBC (x10%ud) 7.2+0.2 6.920.6 7.240.3 74402 6.9+0.3 6.9+0.3 6.7+0.7 6.7+0.3
Hgb (g/d]) 15.120.3 14.240.6*%  14.5+0.5*  15.020.6 13.4+0.4 13.7£0.5 13.8+0.5 13.5+0.4
Het (%) 41.6x13 39.8+4.5 41.9+1.3 43.0+1.6 41.7x1.7 42.4+1.5 40.8+3.4 42.0%1.1
MCV () 57.3+1.0 57.4%2.5 58.4x1.4 58.1+0.7 60.7+0.5 61.8+1.8 61.5+2.3 62.2+1.9*
MCH (pg) 20.8+0.4 20.7+1.6 20.2+0.4%%  20.320.6 19.6+0.4 20.00.5 20.9+2.6 20.0£0.7
MCHC (g/d]) 36.2+0.8 36.2+3.8 34.6+0.8%%  35.0+0.8%* 32.240.5 32.2+03 34.0+3.4 32.1x0.4
PLT (x10°/ul) 78242765  761.7+156.8 718.6+57.1 642.0+136.4* 8313814  774.6+86.6 76181142 84541956
Reticulocyte (%) 1.7£0.4 1.7+0.3 1.7+0.4 1.7+0.3 1.620.4 1.6+0.4 1.6+0.3 1.7+0.4
PT (sec) 14.2+12 14.1+0.8 13.9+0.4 14.2+0.5 14.3+0.5 14.020.6 13.9+0.7 13.7+0.7*
APTT (sec) 24.6+2.4 26.5%2.5 21.8422%  24.3x1.7 24.142.2 24.922.1 244323 22.0+2.5
WBC (x10°/ul) 7.6+2.7 7.8+1.8 5.0+1.2% 6.7£2.0 62422 52+1.3 4.9+0.8 5.6+0.2
Neutrophil

Band (%) 1.420.6 1.5+0.6 17206 . 1.4x0.6 0.8+0.5 0.8+0.3 0.8+0.5 0.9+0.4
Segmented (%) 13.2+1.8 13.2+2.7 13.1+2.5 13.6+2.3 13.1x1.4 12.9+1.7 13.8+1.7 13.3+1.8
Eosiniphil (%) 1.0+0.5 0.6x0.4 0.60.5 0.4+0.4 0.8+0.5 0.8+0.3 0.8+0.5 0.9+04
Basophil (%) 0.0320.1 0.070.1 0.03+0.1 0.03x0.1 0.03+0.1 0.03+0.1 0.03+0.1 0.07+0.1
Lymphocyte (%) 83.1+1.8 83.3+2.6 83.142.5 83.0£2.6 83.212.6 83.542.1 83.1x2.1 82.8+2.1
Monocyte (%) 1.2+0.7 1.2+0.7 1.4+0.8 1.620.7 1.620.7 1.4+0.6 1.120.6 1.3+0.6

Data are mean+S.D. (n = 10).
Significantly different from control group at *P < 0.05 or **P < 0.01.

HH 2 2T AFEA B 93t Evjshal F+(2/10), 50 mg/kg Fod7(1/10) H H2Z(1/10)A, o

o] Abad-e A R| ekghe} 7 250 mg/kg F7(2/10), 50 mg/kg Fo37(1/10) Z o
(/10004 FAFR oW, w3 Au]e] FEHA-L
10) H2|=X&x 4~ 471 250 mg/kg T F(1/103 HERT(1/10), A 250

A2 A3 7 M 2 f-o] £7 250 mg/kg T mg/kg Fo97-(1/10)1A4 Hepgel. 7H32] sinusoid 4

Table 7. Serological data in rats injected intravenously with IDC-7181 for 4 weeks

Sex Male Female

Dose (mg/kg) 0 10 50 250 0 10 50 250
ALT (U/]) 603x11.3  46.0£6.0%*  44.0+9.6%%  403x10.7%*  418+11.1 36754 34.8+7.2 25.8+5.0%*
AST (IU/D) 189.5+493  166.0£31.1  155.8+20.7  113.1#49.1**  158.5425.9 137.3x208  173.5%107.0  97.0+17.4%*
ALPAU/) 43034958 467.8+63.1 415.8+20.7  378.4x122.8  322.0+59.6 217.3x43.7%* 216.0£43.7¥* 193.24432%*
TG (mg/d)) 734151 69.0£22.1  64.0:13.8 58.523.6 104.7+39.1  99.54£32.7  133.52504  99.8+52.7
Cholesterol (mg/dl)  95.8+10.9  86.1%8.7 83.6£7.2%%  77.9+12.6**  91.8£183  88.5+7.7 773+9.1%  70.4+15.3*
Glucose (mg/d/) 154.1£29.8  117.53302% 117.7+18.9%*% 120.8x16.1**  114.0£31.0 1357224  1192+19.6  100.6223.7
T-protein (g/d/) 7.50.5 7.10.5 6.6+0,5%* 6.320.5%* 7.8+0.8 7403 6.7+0.4%%  63+0.6%*
Albumin (g/d/) 4.9+0.2 4.6+0.3* 4.3+0.2%* 4.2+0.3%* 48+03 4.6+0.3 45403 4.140.4%*
BUN (mg/dl) 25.3£3.7 18.422.6%*  17.4222%*  16.3£2.4%* 32.316.2 24.451.4%%  20.8+£2.0%%  19.422.7%*
CK (U/l) 956+3532 12884417 1379*+360.2 118523543 736+2457  793x268.6  676+162.7 5772029

Creatinine (mg/d/) 0.53+0.05 0.51+0.03 0.48+0.04* 0.47+0.05* 0.79+0.12 0.61£0.06%*  0.57+£0.05%* 0.47+0.08**
T-bilirubin (mg/dl) 0.27£0.11 0.24+0.08 0.22£0.12 0.17+0.05* 0.36x0.14 0.28+0.06 0.18+0.14*  0.29+0.07

GGT (U/l) 0.70+0.67 1.20+1.23 0.60+0.70 0.50+0.53 0.90+1.52 0.40+0.52 0.50+0.53 0.40+0.52

P (mg/d}) 9.8+0.7 8.9+0.4%* 8.5+(.7%* 8.1+1.0%* 8.9+1.3 7.4+0.6** 6.9+0.7%* 6.7+0.9%*
LDH (U/l) 2579+899.2  3026+814.0 3069+812.6  2632+672.7 2565+859.3 2358+765.2  1939+465.5  1502+£569.5%*
A/G ratio 1.9+0.2 1.9+0.4 1.9+0.2 2.1+0.2 1.9+0.2 1.9+£04 1.9+0.2%* 2.1+0.2%*
Calcium (mg/d/) 12.6+0.8 12.00.7 11.7+0.7* 9.0+2.7%* 11.0+2.0 10.30.3 10.1£0.5 9.8+1.0

Na (mmol//) 158.3+14.4  162.0£209 181.2+37.1 194.8+53.1 184.0£29.0 183.4=12.4 180.4+35.3  182.2+30.6

K (mmol/}) 5.6x0.7 5.9+1.0 6.5x1.2 6.0+1.36 6.5x1.7 5.8+0.6 6.0+1.0 5.6+1.0

Cl (mmol/]) 111.4+9.4 109.8+13.6  124.6+22.8 132.0+28.9 135.4+304  127.8+9.6 135.6+184  131.3+£20.7

Data are meanxS.D. (n = 10).
Significantly different from control group at *P < 0.05 or **P <(.01.
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Table 8. Histopathological findings of rats injected intravenously with [DC-7181 for 4 weeks

Sex Male Female
Organs Dose (mg/kg) 0 10 50 250 0 10 50 250
Number of animals 10 10 10 10 10 10 10 10

Kidney

Cell infiltration in interstitial tissue 1 0 1 2 1 0 1 2

Vacuolation of renal tubules 1 0 0 1 0 0 0 1
Spleen

Follicular hyperplasia 0 0 0 1 0 1 0 2
Liver

Microgranuloma 1 0 0 1 0 1 0 I

Vacoulation of hepatocytes 0 0 0 0 0 1 0

Cell infiltration in Glisson’s sheath 1 2 1 0 1 0 0 2
Lung

Thickening of alveolar wall 1 0 0 0 1 0 0 1

o153 A (microgranuloma) 2732 471 250 mgkg F
o F(1/10y2 HZEF(1/10), A7 250 mg/kg F-o9-(1/10)
2} 10 mg/kg Fo97-(1/10)0) 4 FA= AT Glisson’s sheath
o Axe MEAES $7 50 mgkg FF(1/10), 10
mg/kg Fo2(2/10) Y AHEZZ(1/10), YR 250 mgkg T
4 (2/10) HZT(1/10)014 FEH A}, v|Ake] 72
F2] FALE 71 250 mg/kg FoI(1/10), FF 250 my/
kg Fo1(2/10)3 10 mg/kg Fo1Z(1/10)A ehsdet,
A S E v3F= 27 10 mygkg Fo(1/10), $A
250 mg/kg Fo3F(1/10)2F SN2=F(1/10)004 F2= e
Zu, 2Rk A7lel| glejA] 71wkt o)) A
AHHA] W3keH(Table 8).

]

Iv. 1

E QoM dgAGFE el e IDC-71812] o
A 285 913 v oA el Uhe R A Fo
o o3t 3] FA] BAR-F] Fal 9 HHE-FodA] W
2 £ 3l BAE AA, ooz Hrs] 5] g=
£ o] 83lo] wi] @ 457 vbE- Al Fo EXJAIFHS Al
AlBIsAT. APy 2 Al Ee R E A T4 A]1999-61%
“olepE 2o EAXF 715(19999 129 228 AR )l
F3le] =33l

3 Fo] SAAIRC M Hzgake el A
28] 2000091 2,000 mg/kge 2 AAEle, UAFH
X02)2 S70e] Sl 13] A5 slo] 147 FF
g Az}, BE Fod 4ol Abele A3 #AHA] o
o} M) AAEFe] AR Br)ssla, UukAel At
ZA M o o]Ate] WA X ¢Igkow, g
H|@Zale] AFHh} BB QEFE0) TAIANME o]
Aro] IAE A sl

457 MEAWEAEA A6 gl E A=9) 10, 50

o3

~

9 250 mg/kg®] SO = F 73], 457 F 283 AWYF
of sle] AN, AW, ARAAFF, ST, <
ZAAY, 27A), Ak AL, AR st AL, S<2HH
ZAAL 2 e zAE Ax} 55 e A, A9EErt
2 Abkak BE2 9192w, 250 mgkg FoiTo] AlFo
o ol Bl3be] AAEEkE L, ok 219 Aol 24 ol
= AFSIAIE Byl o, 15k Fodat BE A
T-& izl vl fo4 sl Wshe JAEA Ak
+ 2 ABAHFRIME Er)EREt Mk gdd. =
gh, ebAkel mAAARIA R A FEAe] 2jak W= <A
HA okskt

HAsHA Zalel] AeIA 22 93 250 mg/kg T
9] MCHCA¢} PLTAoA, 50 mgkg 5172 WBC,
Hgb, MCH, MCHC ¥ APPTX|o]lA] Abbzo g fo4
N AT} QA =g, Wi e} mARA E - W F g
A oA sl It AR dstet. 3] el
= iy e} mAbRE o] iR oA oA Sl
W3 EER] ko, ok 250 mg/kg Tl el A
2ol WEted MCH®| frelshk S7ke} PTAS] el
ZH7t JAEAS. 2y R AR Ee] B A
2lahi]] AP WAl UK, & - T Aol
JAHA dskem, §vke]EAQ] 7= [AHA] oo}
E AHEAL YA Al S FA g A=
AR E A

A3 Al leiA 79 7%, 250 me/kg
Fojiol| A= ALT, AST, cholesterol, glucose, T-protein,
albumin, BUN, creatinine, T-bilirubin, phosphorous %
calcium#| A thZel] vsled el 7t AAHNA
©}. 50 mg/kg FoIFo A= ALT, glucose, T-protein, BUN,
creatine kinase & creatinineX|l| 4], 10 mg/kg ol T-el|A]
= ALT, glucose, albumin, BUN % phosphorousX]ei|A]
&zl B8] 2]t ZHav) A=A 7S] A




250 mg/kg o9l A= ALT, cholesterol, T-protein, al-
bumin, BUN, creatinine, & phosphorousX]ol|*] o) 27|
vlste] oA Sl Aavt AAFA o, A/G ratiool| A
2ol vidte] FoA Sl F7F JAHEA. 50 mg/
kg Fo-ll~3= cholesterol, T-protein, BUN, creatinine,
T-bilirubin ¥ phosphorousX| )| A] 2ol H]|sted 2
A Qe At JA=EN oY, A/G ratiod M et 27l
vlsle] 7oA e FUPF dAEAH. =3 10 mgkg
FolZellA= ALP, BUN#|, creatinine ¥ phosphorousX]
oAM= oA e AT AAEAE. Ty oS 5
AFe] BHA7I] SAARE HeplE B2 FEA
g e FEA Sl dETRG W s 3
FHEN, 2 A9 =3 S el slel IDC-7181
YA 31l At oJeRS FA] o= A7 AR E<S]
o} o]gt 271> WelEA] 2713 YA|He| ojuigt A7)
M= XA &AF #E Er|gug Wil o
AR At

7w lelA AL A5, ARA7IFHF leiM
250 mg/kg T3 2 10 mg/kg Fod2] oA o=l
Hlsle] o)A el 2l A= e, AT Sl
AE A e Wske JAEA] At Rk 50 mg/kg
Fol72] A7 Sl oA e} HA oA o ol
vlste] fojAd gle At AAEAS. 4R Ay, A
A7 Zeo) A 250 mg/kg FodTe] B, A 2 $-
Z 4173 50 mg/kg Fodwe] Apge] Wl Bldte]
24 Qe P dAANH. AFEl delA 250
gkg T2 AR, 5 A% 2 U3} 50 mg/kg
o 5 AR, AT HapAlol A o Ztel] v)E}
oA sl F7bF velde. a2eid, felap 3
A7 A ojwlsl Be]stAql MstE QlAEA] okolA
oligt Xlo|i= AFF7IY] ool W gt AR AL
2. AL M -4 BE HAZE dE
ol H]gte] A|HEA T 9} HHE Soldnlst <kl
W2 FEAEA] i)

HelzA e 27 A=, AR Alxdt e
Axo MEAS A7 2 FTEIA, 289 sinusoiddel]
480184 (microgranuloma) £7%%} Glisson’s sheathel]
AEZDS, A2 HAEZY ¥F 59 4L o}FA - A
54 A AF e AR Wi o= A gt
oA AR o2 elyty et §ekelEA R Ak
2] dgkow 2T ME F12A] HAEe] IDC-71819)

3

i 8 o
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Al Fofof 23 SAHIE opd o2 AR HCH

ol o] AHENE] 2 ARSI LFAGEGE)
IDC-7181-% Y= - ol SloA ofw gt 3| Foq ]
AFEAT Ad 57|kt 9352t #EEA] A4t
T, LD A= ¢F-4 2% 2.000 mgkg oJAtd Re= I
DEger, =3 47 AR SAARA, 250
mg/kge] $H0 2 Y 45 A& AYFAA AR 10%e]
o] A FF7FAA WA AP o9} vl8e] ofujst SAW
31 QJAFR] ¢kobM IDC-71819] H=o| A ) HehhA]
£-2k(maximum tolerate dosey> A% kg @ 250 mg o]
ez goEd

#Atel 2

B A7 deAGE) EAEAR 2Asrend
ARl A el 2Jste] e glom ol ZALER YR,

o
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