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ABSTRACT : The subacute oral toxicity of 1-(4-methylpiperazinyl)-3- phenylisoquinoline (CWJ-a-5) was
investigated in Sprague-Dawley (SD) rats. Five groups of 5 males and 5 fermales were orally administered
at doses of 0, 37.5, 75, 150 and 200 mg/kg with CWJ-a-5 for 2 weeks. In clinical signs, Salivation was
observed in the 75, 150 and 300 mg/kg male and female groups. Loss of fur was observed in the 300 mg/kg
male and female group. Body weight were significantly decreased in the 150 and 300 mg/kg male groups
and in the 300 mg/kg_female group. Food consumption was significantly decreased in the 300 mg/kg male
group. In serum biochemistry, total cholesterol and phospholipid were significantly increased in 300 mg/kg
male and female group. Aspartate aminotransferase was significantly increased in the 300 mg/kg female
group. In histopathological examination, vacuolar degeneration of renal tubules in the kidney, vacuolar
degeneration of hepatocytes in the liver, vacuolar degeneration of myocytes in the heart, vacuolar degener-
ation of histiocytes in the spleen and thymus, atrophy of seminiferous tubule and degeneration of germinal
epithelium in the testis, vacuolar degeneration of corpus luteum, granulosa cell and theca cell in the ovary
were observed in the 150 and 300 mg/kg male and fernale groups. Based on these results, the no observed
adverse effect level (NOAEL) with CWJ-a-5 was considered to be 75 mg/kg and the absolute toxic dose was
considered to be 150 mg/kg in this study
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Fig. 1. Structure of 1-(4-methylpiperazinyl)-3-phenylisoquinoline
(CWJ-a-5).

D3 frakat F25 2851 g7l sk o] Z1d=E 3§
o] olalr] wFel ket Fr=AE AL & AU A
o] 9JeK(Cho 5, 1996). $-217} 7t FAES o83}
of $AIFe IS e o)aFEY IRMES A
& 4 21932 in viro X in vivo AEE B3l CWI-
a-5 EAS /NUFE B2 AAslge) o] B 1-¢4-
methylpiperazinyl)-3-phenylisoquinoline 75 2zt 9l
o (Fig. 1) in vitrool| A 25 QA Ee)| 73t NESAS B
o3 31eH in vivooll A= 160 T/C(%) (P 388y fehH
o}, =3 AFNA AT TR AN 50%
o]Ae] =2 AYA|o]-L-8(bioavailability)E FERAI(Kim
%, 2001a) AAFH o2 APYGNN F& FFAT
L =5 7R3 9)5S RUTHKim 5, 2001b). ©EbA,
TEE o] 4L A4 IAE PR st v
I 22 SAAEE AXEH

Z B A= CW-a-50) g3 A A e
dgro g HHERA WHE 4 gl SAE AA - %A
22 HrRP] $15te] R=ol 27T TR SHAIE
< “OFETY FAAE ZIERIF A A A
1999-61%, 19999 129 229 AA)S Fasled AAls}
et
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II. X5 4
1. AIHEE

A&l AR88F CWI-a-5(Lot NO. 99-01, £%.: 96.10%)
= BRI ()R S Fgtel Al AMs)
At AlREAS A2 B3] AM-819]0m 7} Fod 2]
Fxol il FFFFHE A, Lot No. AAXSCY)

o Fepstel AMgaliEt. HEPL BREFTHE Foial
et

2. AESE ¥ AMNSEE

AlD5 =2 EAHUA A Sprague-Dawley(SDYyA &
= -4 27 3RS Fpbel oAl = (M2 5
Al AT 7R 459240 A))ENE FYE 137 &
e AA 1 717k DiEAs Rk ASHA
7} e A7 FE 25vRR S S AR AL
Aok A -3 AT H AR F FEE 2
2313°C, AEE 551 15%, 7134 10~2038]/hr, 9
AZF 12417H QA 8 ~2F 8A)y & = 150~300 Lux2]
Z27102 A3 'Y $82 2HQlE A AL
71220 WX 410 LX 200 H mm)yS AH&-stei i &3717¢
9 AG7)7E Folle ARG st o]skE ARSSIs A,
Fo9717F Folle ARAANR 3ulE] o 3R ARSEH. AL
B AYFES AR EIYALE FAEA) - A3y
Al =7 HEFs 40-36HR])S WA ZAK2S kGy, 23
glo} FA3Ahsle] Aodt F A2 A AR B
Ae=E nAEIAA (1 um)et AR e AEARR]
(Steritron SX-1, sjedAdn] FA3Ah= ARE, A-%sle] 2}
2 AFAH

3. Foig 43

E AlFEAe Ak dn]Fed A5} 500 mg/kg Fod el
A Fol 6dA Apdo] HAF AL, 250 mgkg T 7
£ AFZ7P) wleksted 300 mgkgs HLo 2 st
) 22 Hgsled 37.5, 75, 150 E 300 mg/kee] ST
< AAslle. A&l 9d55T 1 Foskede

4 Ng2e 74 ¥ Foiuy

FES 5 7 25bEE TR E EEE A
stgloth. 2 22 AFE I2A] dfe] CWi-a-5l] A&t 4
o] FodF & E2ge] 5722 sl Fof AR AF
2 71L& 129.2~156.4 g, WL 107.3~1303 go 2 ¥
- 7 RS wiREe. T ARe IS
A2l ATFFAE sl

5 HEEs



2) HE, MEYFE FF '

A&7 BE T84 AFS F 23] FoiA] Aol
AABlslen Al RS F 23 AARPEE SR
of TEE 1Y S BAEE

3) QHAAL
FAMAIA gl Fouir|abgel] 2
tsled QebHALS AlAlslgiTt

73 & A 58

4) mHA

FoiFadel 7t ¥ o AFEol sl AARE
ANFst ¥, pH, =, =, AEA, 38 (occult
blood), ¥ 2}F4] (bilirubin), -F-=*2]2=A (urobilinogen) 2
o AY (nitrite)S A1 A] (N-Multistix SG, USA) ¥ %=
AFeEA 2] (CliniTek-100, USAYS o] 4-38le] ZJA}alglet.

5) EHEX HA}

YAk S $f8] g=e] ok FoAdmes A
B 9L AFPsled 1~2 mie EDTA-2K7}F 22)¥ CBS
bottle(FAIAF F9)ell Yol 5% o4} rolling A% 5 208
o|yjol] A 5ASAR](T-540 Coulter Counter, Coulter
Counter Electronics, USAYE o]-3}e] W& F4(WBC),
Y TRBC), YN4ZHGB), 3vtEZEEX|(HCT),
HAAYEFEHMCV), FHEFEM A (MCH), Fd
YT 5= (MCHC), B2F(Plateletys S 31910}

6) EHMststN ZAL

YA s A 3 oAel = nlF sl A9
A AL Pl Aol 1587 WR|FH §AZ) o
3,000 pme = 102 Tt FAEelsle) S Fejelde
F2]3t HA-L A5-F44X] (Shimadzu-CL-7200, Shimadzu
Co.)2 |83} Aspartate aminotransferase(AST), Alanine
aminotransferase(ALT), Alkaline phosphatase(ALP), Crea-
tine phosphokinase(CPK), Glucose, Total protcin, Albumin,
Albumin/Globulin ratio(A/G), Blood urea nitrogen(BUN),
Creatinine, Triglyceride, Phospholipid, Total cholesterol,
Total bilirubin, Ca 3 Inorganic phosphorus(IPYE- &% 3}
A3, A AsEAAEX] (644 Na/K/Cl Analyzer, Ciba-
Corning Co., USAYE o]-&3}d Cl, Na ¥ K2 A3t}
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323G, ) 2 daE, e TS SR8

8) A He|stx Z{A}

ZAERE XS fsk vA, 4 9, AlelA,
Az, G, A, 2B, FA, A, dEEES
Z3hHe 10% A =2 SN A3}, 18k
Bouin's Yel] ZAsIIt ZE A7) 9k 232 15 oA
FEe IS AR F I 2AA IS AX 5
gl Zofslgde}l. Fellel 222 vlo]| H 2 F(microtome
820 Ma7} 1II, Reichert-Jung, Germany)>-Z Sum 2 2}
8t ¥ Hematoxylin & Eosin (H&E) A& AlA|sle] 3
sn| sl A 22 ejEy AALE AAjslsich

9) SAHEH gy

AlFEA T3 2] AolF vlLs}7] Hsted
Labcat Computer System3} Statistical Analysis Systems
(SAS/STAT User’s Guide Version 6.12, Cary, NC, USA)
< ol&3le] AT FAHE A AF, ARAA
o, YATA|, YA S3HA] F A FE IR F
HX2 F7)35153c). Bartlett testl] A HAbo] FdsHA
& AAARFES A Quh]EAREA (one-way  analysis  of
variance)& 3}, YA o AF = v B4E WY
Ql Kruskal-Wallis test® AA|slac). 2443 #71 )]
7} Q1A= Dunnett’s test == Scheffe’s teste] THE] I
Hog Mt WAERE o83l d2 uAA A
= Kruskal-Wallis test®} Scheffe’s test= HA1&}e]ir,
duksidst FRA4A 9 delxs] a7 5 uEEgE
eld o2 Fisher’s exact test® )28 FApslgvh &
A FALFE 5% 2 1%E Asldot.
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AE A 717 B AEFS T P4 BE Fel P
oA APFEES BATA Ak, dEAe AR A
3, Y BF 75, 150 % 300 mgkg FAZIN FAF
Aol AY A 717 B DAY, Y5 B 375
mgkg FoAZlAE nlat F154b0] (HaM 2 W
oA} FAFHE T HE 9 W] Qo) BARIE
Bolow, Eeix)Fo Fabe] vieh] Altsled oF 5-15%
2 ASH 02 BAHGT. FABHE A Tzl A
= 9 A&Albe] elEdos Had Poz n)Rl
AR 28 o AR GRSl 5 &
% 300 mgkg T2 7 22olA Fof sARFE A4
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Table 1. Clinical signs in SD rats orally administered with CWJ-a-5 for 2 weeks

Dose

Days after treatment

Sex Clinical signs
(mg/kg) & 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Omg NAD 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
375m NAD 5 5 5 S 5 5 5 1 5 3 4 5 5 5 5
~™M&  galivation 0 0 0 0 0 0 O 4 0 2 1 0 0 0 0
75 NAD 4 3 4 4 5 5 2 1 1 1 1 0 0 2 0
& Salivation 1 2 1 1 0 0 3 4 4 4 4 5 5 3 5§
NAD 0 1 0 0 1 1 0 1 1 0 1 0 0 0 0
Male 150 mg Salivation 5 4 5 5 4 4 5 4 4 5 4 5 5 5 5
decrease in locomotor activity o o0 0 0 o0 0 0 o0 o0 o0 0 5 5 5 5
NAD 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0
Salivation 5 5 5 5 5 5 5 5 5 5 5 5 S 5 5
300 Loss of fur 0o 0 0 o0 0 0o 0 2 2 2 2 2 2 2 2
™8 Rough fur 0 0 0 0 0 0 0 0 0 5 5 5 5 5 5
Emaciation o o o0 0 o 0 o0 O O O O 5 5 5 5
Decrease in locomotor activity 6o 0 0 0 ¢ O 0 0 0 o0 0 5 5 5 5
0mg NAD s 5 5 5 5 5 5 5 5 5 5 5 5 5 5
375 NAD 5 5 5 5 5 5 5 4 5 4 4 5 5 5 5
M8 galivation 0o 0 0 0 0 0 0 1 o0 1 I 0 0 0 0
75 NAD 4 4 5 4 5 5 4 i 5 0 1 0 0 1 0
M8 salivation 1 1 0 1 0 0 1 4 0 5 4 5 s 4 5
NAD 0 0 0 1 2 2 0 1 0 0 0 0 0 0 0
150 mg Salivation s 5 5 4 3 3 5 4 5 5 5 5 5 5 5
Female Decrease in locomotoractiviy 0 0 ¢ 6 ¢ 0 0 0 0 0 0 5 5 5 5
NAD o o 0 o o O O O O O O 0 0 0 O
Salivation 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Loss of fur o o o0 o0 o o0 o0 2 2 2 2 2 2 2 2
300 mg Reddish tear 0 0 0 0 0 0 0 i 1 0 0 0 0 0 0
Rough fur 6o o0 o0 o o0 o0 O o O 5 5 5 5 5 5
Emaciation 0 0o 0 0 o 0 0 0o 0 o0 0 5 5 5 5
Decrease in locomotor activity o o0 o0 o o o0 O o0 0 0o 0 5 5 5 5
NAD : no abnormality detected.
Values were expressed as animal numbers.
—i WA w3 *94 A ‘4“%'01 B el Fod 3R AT el AFRA) B
£ ARKH B, NPEL Folol 10D g0 Aw Asjele) 2P el SN flgel 9
\P}. 2, 6‘4"—F 7-! R B P o] & EF  ¥A AEFel visld FEigt AFET 9A| gkl
300 mhkg T Tl Fof Pl RE Aol ASHO  BIUHCHTable 2). 4+ LT 150 mgkg ol4ke] Fol
= y=iglet 2 wAY, ok 3 DA 24 5E o4 B AT 9k e B YRR =

o] /\Eaﬂ

= A3 HVM ofslig g o vehte 4
Lz 2 *l?ﬂg}:ﬂl«l 2 A<l edakl| 2%t 5
ohola A2 vehd 4R Al ET(Table 1).

Eo]Hel Ak

F7¢] 7% 150 2 300 mg/kg FodellA A1Y A7)7H
I AEx) s foA e AT BEENe
w, 94719 79 300 mgkg FololM HHzFel vls]
oAl AT AR 9B 150 mgkg T

ofel] 7IQld o2 LS. dF-Ee] FHeyoes
A RIS MRl e defvi=s A7
9] 4% Aoz A AT s A
2 vl A oA Qlrh(Calabresi and Charbner, 1991).

3. AI.EA-I xl J

71 300 mg/kg T4 Fof 1040l w2l B]
3 FATHLE oA e AlEAFHE] AU
ok =3t BAH R Fode AR edekort



Table 2. Body weight changes in SD rats orally administered with CWJ-a-5 for 2 weeks
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Sex Dose (mg/kg)

Days after treatment

0 3 6 9 13 14
0mg 144.7+4.75 175.2+8.85 204.0«11.09 231.3x£14.76 267.0+17.69 268.6+15.59
37.5mg 142.4+3.05 169.2+8.00 198.7+10.29 224.6+13.93 250.8+12.28 254.9+12.50
Male 75 mg 139.8+5.67 164.5+6.45 193.5+5.30 215.2+4.54 251.2+9.24 256.0+8.07
150 mg 138.2+7.86 155.4+14.65* 181.1+16.65* 201.3£18.15* 232.4+18.68* 238.0+18.66
300 mg 142.2+10.62 145.7£12.83%*  163.8+13.58** 175.3+18.59** 181.9+26.28** 178.8+31.76%*
0 mg 118.9+4.75 135.3+3.77 149.8+10.90 163.1+£9.27 177.749.57 179.0+10.15
375 mg 118.4+8.82 132.1+8.46 147.3+10.61 157.549.18 168.2£9.46 175.0+12.67
Female 75 mg 118.1+6.89 130.6+6.94 143.4+6.39 150.5+14.46 171.3+6.14 174.8+6.87
150+mg 114.7+5.03 123.6+3.24* 140.0+6.35 153.1£7.79 164.6+11.04 166.9+£10.88
300 mg 114.7+4.84 117.0+£5.31%* 124.5+12.18%* 133.8+11.73** 132.6+£10.99%* 131.3+£12.80**

Values were expressed as means+S.D. for 5 rats.
*Significant difference from v.control group (p < 0.05).
**Significant difference from v.control group (p < 0.01).

F719] 150 mgkg T 2 &5 ZF 300 mgkg T
oA A E2A717F Bt 2l vls FSig ARALF
o IS Hrh(Table 3). ALRAHZS e
AR AMut BAH o2 folAde] AAE o AHubA
22 74 AukE B, e e] A" Hew v
Fol AlFEAC o3t g3koz A=

4. OtHAL

o) BE BeiTel APEA Folo} Halm of
W ol EAbE WaEA Wt

5. AL

432) 150 mkg FoAZAA ketoneAS] 24 2l
Z7he) el 94 Qe F7b BASITH Table
4). ol2ig A3k SRpdRAel 9, A A% ol2le
WP} BAHA ot FHFHLE o} gl A%

Table 3. Food consumption in SD rats orally administered with
CWJ-a-5 for 2 weeks

g Dose Days after treatment
ex
(mg/kg) 1 4 7 10
Omg 26.5+1.70 30.0+£3.56 36.8+8.73  33.2x1.87
37.5mg 27.5+5.19 32.0+6.54 35.1x4.51  30.8+0.40
Male 75mg 22.1+3.57 259+0.67 274+2.14 31.5+£2.05
150 mg 20.4+1.18 27.5x1.77 26.5+0.84  29.8+0.47
300mg 17.9+3.39 21.4+0.02 22.0+2.32  20.3+2.79**
Omg 21.8+3.54 23.7+#3.56 25.9+5.41 21.9£322
37.5mg 21.7x1.78 23.3x1.57 20.3+1.27 21.4+0.57
Female 75mg 18.2+0.85 24.4+1.66 22.1+0.87 24.1+0.74
150mg 21.7+1.27 23.3£0.98 23.5+1.56 21.6+0.48
- 300mg  16.6+2.60 19.0+0.18 17.8x191  18.0x1.73

Values were expressed as means+S.D. for 5 rats.
**Significant difference from v.control group (p < 0.01).

ApzEI.
6. BUEHE AL

T2 7% 300 mghkg TN HET, 2w
5% 9 dulEas|EXYL BAEH o2 R4 &
43 wb A} JFAHPTEHMCV)ol A
22 A 3711 Y At BB el
A FRZFEAEE 9 HuEIE)EX|, 300 mgkg FoT
A APFLrt BATHoR fo4 A FRIEH
(Table 5). W, A B2FZuex, FufEIREX], &
P74 F GEAE LAY s BASHCE
oJAde] QA= ARt W3} Axr} ulofslal ole|gt WHIE
o tf R =0 A eS| WK (Wolford 5, 1986)
A SAEAE ot ol W= ARt

7. HHYSIEE ZAL

719 74 75 mg/kg FHATNA glucose =7} 2
AQJA 7rAasld e, 150 mg/kg Fo 7ol A= total chol-
esterol 2 albumin®] ==7} §-2AUA FFaslEct. 34
300 mg/kg F472) 74 albumin} chloride ¥%7} 2]
AJA 7343192, total cholesterol, phospholipid
potassium F=7} - AAQIA F71EIT 7Y 73 B
Foi7ollA chloride®] FX7F FRlAMAl FHAsI e,
300 mgkg FoldolAle= ALT, AST, total cholesterol 2
phospholipide] #2l4 Al E71381812m, albumin®] 5%
2} albumin/globulin®] ¥®](ratio)’} ] AAUA FHA3sIAT
w3l o2 AR ko) potassium®] F7} 78k
o] TEF%TH(Table 6). EAIH2] 150 mg/kg /42| T
oA #35 total cholesterol, phospholipid, AST, ALT
o] F7ke} A/GRISY] Frae 2AME A7 2R 74 Al
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Table 4. Urinalysis in SD rats orally administered with CWJ-a-5 for 2 weeks

Parameter

Degree

Male

Female

g

37.5mg

75 mg

150 mg

300 mg 0 mg 37.5mg  75mg 150 mg 300 mg

Glucose

+/-
1+
2+
3+

W

Bilirubin

1+
2+
3+

OO W Soocown|g

ketone

+/-
1+
2+
3+

SO WMO|OOWNIOOOOWm

<
*

Specific gravity

< 1.005
1.010
1.015
1.020
1.025

= 1.030

pH

5.0
5.5
6.0
6.5
7.0
1.5
8.0
8.5
= 9.0

— N 2 OO0 0O OWNODO|OCOONWI OO OO OO WL

ONWODOOoODOODO|—~ O~~~ O h|lOOoDOWUVIOOO O W
— NN O OO OOO|=—=r—— O~ W| OO = hAh|lCcOo OO

Protein

+/-
1+
2+
3+

¥ PO OO =R WOOODDODO|OD == Wwoo

*

—

Urobilinogen

0.1
1.0
2.0

Nitrite

Occult blood

COCOCOoOCUN ONIDOOC— RhR|OC—W—HO| QO —L OO0 |ohrh—~ooo|[o O s —

OO DO N|OVNOCOCO—h|lOom=Wwo

SO OMUNIONIOCOODODOWVN|IO—WFHRO|O—=W—=OoOOoOooOoO|loONNNN~OoOO|looo b —~r|loo—pr|looco oo W

COOCOUN| OVNICDOOODUVN|IO—=DNNOImR P, NO=~OOOC|OWwWwrr—OoO0|looowmnm|loocouwmw|oo o o w

m;
5
0
0
0
0
4
1
0
0
4
1
0
0
0
0
1
1
3
0
0
0
0
0
0
0
3
1
0
1
4
0
1
0
0
5
0
0
0
0
5
0
5
0
0
0
0

COCOUN OO~ R OCOWON|O=W—OO0OOOO|—~OoOW~mOoOo|locoobhr—~r|looowmw| oo o o W
CO— P RVIOUMICQCODO R B~ ON—|OWMrEmmMOOOOO|oooNNMNWOoO|ooOoONW|[oomw| oo oo Wn

QSO —~ O Pp|loOoUnOCODO = DBION~=ON

SO OO N DN QOO — h|— O N =~
SO0 O UN|IOLKN|I OO O WN

Values were expressed as means+S.D. for S rats.

*Significant difference from v.control group (p < 0.05).

**Significant difference from v.control group (p < 0.01).

2, A, v, A, ] FERA Y] R 3=
AHEA 23t gz AladH. g ZFN B2
% albumin®] ZHaE ARRAIH 74l 7113 HEE A}

2, 95 2R potassiume] F7He Age] 294
w FEAYS) PP B Aase, v 549
300 mphg Fei2 % 217) A Fofmol B3 chloride
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Table 5. hematological values in SD rats orally administered with CWJ-a-5 for 2 weeks

Parameter

0mg 37.5mg 75 mg 150 mg 300 mg
WRBC (10°/u)) 13.28+3.469 10.65+£2.250 13.98+2.772 11.45+3.045 7.33+£2.133*
RBC (10%uly 6.15+0.232 6.32+0.202 6.28+0.266 6.43+0.447 7.32+0.720%*
Hb (g/d]) 13.3+0.26 13.7+0.65 13.5+0.90 13.7+0.60 15.1+£1.27**
Het (%) 41.8+1.20 42.9+1.65 42.7+2.32 42.9+1.96 46.8+4.14*
MCV (f]) 68.0+1.46 67.8+1.65 68.1£3.22 66.9+2.72 64.1+1.20*
MCH (pg) 21.6+0.59 21.6+0.65 21.6+£1.23 21.3£1.10 20.7+0.47
MCHC (g/dl) 31.7+0.41 31.9+0.39 31.7+0.75 31.8+0.52 32.2+0.20
PLT (x10°/ul) 1227£183.3 1145+194.1 1123+177.3 955+335.2 1155495.2

Female
Parameter

0 mg 37.5mg 75 mg 150 mg 300 mg
WBC (10°/u)) 8.89+2.536 8.35x2.257 7.05+£2.470 8.53+2.518 9.40+3.998
RBC (10%ul) 5.99+0.380 6.32+0.331 6.30+0.201 6.46+0.159 6.93+0.394**
Hb (g/d)) 12.5+0.51 13.4+£0.42* 13.3+£0.30* 13.7+0.13** 14.0+0.59**
Het (%) 38.8+£1.82 41.2+1.32* 41.3+1.10* 42.5+0.44** 43.3+1.92**
MCV () 64.9+1.94 65.3+£2.07 65.7+£1.97 65.9+1.63 62.5+£1.76
MCH (pg) 21.0+0.71 21.2+0.87 21.1+0.57 21.2+0.49 20.2+0.76
MCHC (g/di) 32.3+0.61 32.5+£0.42 32.2+0.54 32.1£0.19 32.3+0.43
PLT (x10°/u)) 1122+151.4 1138+114.5 1179+47.6 1177+101.9 1171+148.3

Values were expressed as means+S.D. for 5 rats.
*Significant difference from v.control group (p < 0.05).
**Significant difference from v.control group (p < 0.01).

o) Ry BF Y=o A4 A P8 (Wolford &,
1986)2] MEEA A Fojoh Bhe] gl AT H
32 Alsdo.

8. A7IE5E

78] ARA7IFH 34 23 300 mgkg FoiolA
Zh vz, A, A L 33le) ko] Yz Hls) &
Aoz oA sl olF 2 L AlAA
g7 Ewke] Al s

RS AA|EH 24 A 9l ZE o
oAl TS FEFol Wl wiE FJAUA FH4s)
Ao, 300 mgkg FoldlME vWF 2 dav) gz
ol vl3] FjAdA Aaside A FE A A2
7+ 75, 150 2 300 mg/kg Fod el A o] ol ¥
8 A FAasen, 7F 9 AR S A
FU3H 300 mgkg TN FelAIA Foskd
(Table 7).

2 AFEY oA £ 300 mgkg Fol ol ZH
AlAe] AdjEe v A A A e H3tE= W
3z A|PEA o5t g3k AlaEe. 1 9o A
Al FEAEE S Hse 31T 3 150 2 300 mg/kg
Tl AF} AREAFH Tl HE2ea) vlasle] 74
= HE s B o AJPERS] T2 9l3k ALEA
FHeF et olo wE AF7ae] AR AzEo

9. ZXH|EN HAL

A7 A, o4 le H3pl -4 150
300 mg/kg T A, 74, AAL vk, A, 218
2ol A 2= eH(Table 8).

Ao} 74, Mg FEHAel 719 150 mgkg T
ofFol| A 22, 300 mgkg T 427} AAHASL,
472l 300 mgkg FeITolA 1#)7t HAFHAS. HHL2
F2 I xRN FAFNT AN T Y3 F
HE 25S vepids AACA AN E FEHAgL
o}2ke] sucrose < (Monserrat and Chandler, 1975} £]
AAEA FofA] ATM L] MEAY E, QAA, A5ty
o] X o] WhgITIaL B 3ixe] Qle}. EA|YeA 4%}
o] W2 A|FEA o3t gz AR Ew 7oA
T2 RS} AEE vepla glo] 7] RIZEH
¥R o2 gyl

e 73, ZHE FEEA ] $A2] 150 mgkg F
oJ oA 38, 300 mgkg FoIZelA SEHIZE BN,
A9 150 mg/kg FolZollM 59, 300 mgkg Sl
A 57 FAEAC A E= s ST A2
< B3 R JeEE T FEHAL
150 mg/kg FeiTel F2 2QFAUELE HE=E 9t
wHoll 300 mgkg FATANME &QY v eE I
=t ZlM FEHAd-2 I a8 AsA 439 4
g, AR #Edk 4, v AR Bl &

(U



54

Table 6. Serum biochemical values in SD rats orally administered with CWJ-a-5 for 2 weeks

Male
Parameter

0 mg 37.5mg 75 mg 150 mg 300 mg
AST (IU/D) 94.8+11.21 105.0+6.44 111.7£16.66 121.8+26.28 553.4+602.72
ALT (IU/D 71.7+10.04 74.6+10.30 75.9+10.76 66.7£10.45 380.0+656.32
ALP (TU/D 757.6+£147.06 969.6+130.93 1004.6+93.04 996.6+£139.20 1015.0£251.98
BUN (mg/d/) 19.3+2.31 17.1+1.63 16.3+1.39 17.7+0.69 17.5+2.23
Creatinine (mg/d/) 0.62+0.096 0.59+0.103 0.50+0.134 0.50+0.068 0.47+0.100
Glucose (mg/d/) 177.9+11.70 169.3£17.28 148.8+8.68* 171.4+12.52 174.5+16.64
Total cholesterol (mg/d/) 95.5+8.39 103.4x11.12 102.0+£23.27 115.5+8.70 181.4+39.03**
Total Bilirubin (mg/d/) 0.04+0.008 0.04+0.008 0.05+0.009 0.04+0.018 0.03+0.071
Total Protein (g/d/) 6.26+0.169 6.40+0.338 6.11+0.289 6.03+0.251 6.12+0.124
Albumin (g/d/) 4.38+0.087 4.38+0.112 4.25+0.155 4.13+0.116* 4.11x0.186*
CPK (IU/) 434.4+171.33 315.8+107.04 534.5+255.50 326.9+61.21 199.8+42.55
Triglyceride (mg/d/) 117.9+26.30 153.8+58.00 148.2+27.42 161.7+27.86 66.4+28.77
Calcium (mg/d/) 12.34+0.696 12.36+0.594 12.04+0.566 12.09+0.440 12.06+0.542
Inorganic phosphorus (mg/d/) 11.81+1.170 11.3320.720 11.82+1.134 11.33%1.257 10.80+1.616
Phospholipid (mg/d}) 208.0+26.43 231.4+18.56 225.8+30.70 249.2x14.24 307.8+49.68**
Alumin/Globulin ratio 2.34x0.107 2.19+0.269 2.29+0.238 2.19+0.149 2.06+0.274
Na (mmol//) 142.6x1.67 141.8+1.30 140.4+1.52 140.0+1.41 140.0+2.35
K (mmol//) 5.24+0.545 5.37+0.530 591+1.375 5.67+0.671 7.11+1.154*
Cl (mmol/f) 103.0+£2.35 102.2+1.30 101.621.52 101.2£1.30 97.8+4.32%

Female
Parameter

0mg 37.5mg 75 mg 150 mg 300 mg
AST (IU/) 92.8+16.30 87.5+7.81 84.749.34 109.6x12.77 403.8+144.28**
ALT (IU/) 51.5+5.75 57.2+6.09 55.0+11.30 54.5£5.10 165.1+103.46**
ALP (TU/D 602.6£92.39 487.0x140.13 680.7x£190.13 624.6+115.58 738.8+67 .43
BUN (mg/d]) 15.7+1.60 15.4£3.10 15.4+1.48 13.0+1.80 15.7+£1.26
Creatinine (mg/d/) 0.49+0.115 0.53+0.127 0.57+0.112 0.53+0.127 0.49+0.105
Glucose (mg/d/) 164.0£19.78 151.0+13.11 178.4+18.85 165.2+13.73 159.0+31.06
Total cholesterol (mg/d/) 83.0+11.88 106.1+19.50 104.8+8.15 113.4+13.32 167.9+36.36**
Total Bilirubin (mg/d/) 0.03+0.007 0.03+0.005 0.03+0.012 0.03+0.008 0.03+£0.013
Total Protein (g/d/) 6.30+0.246 6.49+0.508 6.27+0.246 6.12+0.341 6.00+0.365
Albumin (g/dl) 4.50+0.144 4.52+0.242 4.42+0.068 4.34+0.153 3.91+0.331**
CPK (IU/]) 402.9+£172.65 327.6£72.77 227.1+61.94 263.1x£116.49 287.1+198.63
Triglyceride (mg/d/) 83.4+43.61 143.0+£104.55 101.1£22.66 82.9+17.22 96.3+40.15
Calcium (mg/d/) 12.16+0.886 12.69+0.726 13.08+0.666 12.14+0.642 11.92+0.754
Inorganic phosphorus (mg/d/) 10.69+0.780 11.46+0.712 12.16+0.540 11.07+1.022 9.91+1.229
Phospholipid (mg/d/) 182.2+23.19 222.4423.39 220.8+13.48 228.2£21.15 317.2+57.38**
Alumin/Globulin ratio 2.52+0.126 2.32+0.262 2.41+0.259 2.46x0.279 1.89+0.236**
Na (mmol/)) 141.2+0.84 140.0+0.71 140.8+0.45 139.4+0.55 141.2+2.17
K (mmol/l) 5.12+0.716 5.35+0.796 5.59+0.711 5.41+0.588 5.65+0.516
Cl1 (mmol/}) 103.4+0.89 100.6+1.14%* 101.0£0.71%* 100.4x1.14%* 99.8+1.30**

Values were expressed as means+S.D. for 5 rats.
*Significant difference from v.control group (p < 0.05).
**Significant difference from v.control group (p < 0.01).

Br

o= vbAPF=d)| (Cheville, 1988) AL 7ML &
Are] Z27iAFA o2 Ay S8, FFA, A%
o] Azt g whARiel I E FEHAL YubH oz 3%}
24, ooFgoll, tAPel, 328 Aellgoll o3 epdot
3 &#A 9ok (Greaves, 2000). 2 A|gellA] k] w2
45 2|4 0] JAFH AIREA 23t JFo=E AR
ok

A7) AL ATME FEHAC] 712 300 mg/kg

FoizolM S7F AR, 8 150 mgkg T
o] 12, 300 mg/kg FoiellAM 58171 R2= g AT
M Ee MEAY o] FE2E 31 U AITAHE
oflA] FEHAL 2l B3 Foii] x|z o} x|He]
%72 (Hughes %, 1971; Adams 5, 1981; Van Vleet and
Ferrans, 1986; Jodalen 5, 1982; Greaves %, 1984)%]¢]
2Ll B o] glu}, BA|gol|A] AJAte] wi.e S
2 o] 300 mg/kg FolTol A L HAiul T ol w el



Table 7. Absolute and relative organ weights in SD rats orally administered with CWJ-a-5 for 2 weeks
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Male
Parameter
0mg 37.5mg 75 mg 150 mg 300 mg
Liver 14.03+1.570 13.16+0.999 12.64+0.843 12.66+1.215 11.45+1.121**
Relative weight (% b.w) 5.22+0.470 5.16+0.154 4.94+0.218 5.32+0.292 6.48+0.611**
Spleen 0.86+0.079 0.71+0.163 0.71+0.165 0.68+0.077 0.51+0.1780**
Relative weight (% b.w) 0.32+0.017 0.28+0.054 0.28+0.058 0.29+0.040 0.28£0.072
Kidney-left 1.09+0.074 1.01£0.127 0.97+0.120 0.93+0.085 0.89+0.103
Relative weight (% b.w) 041+0.018 0.40x£0.039 0.38+0.038 0.39+0.017 0.50+0.058%*
Kidney-right 1.11+0.094 1.02+0.133 1.01+£0.102 0.95+0.078 0.93+0.125
Relative weight (% b.w) 0.41+0.020 0.40+0.041 0.39+0.030 0.40+0.018 0.52+0.048%*
Heart 1.07+0.136 1.01+0.070 0.98+0.123 0.95+0.109 0.80£0.143%*
Relative weight (% b.w) 0.40+0.041 0.40+0.015 0.38+0.038 0.40+0.026 0.45+0.043
Thymus 0.76x0.077 0.63£0.137 0.60+0.039 0.595+0.039 0.313£0.192
Relative weight (% b.w) 0.28+0.019 0.25+0.053 0.23+0.061 0.25+£0.018 0.17+£0.092
Testis-left 1.26+0.103 1.20+0.101 1.07+0.281 0.99+0.185 0.69+0.196**
Relative weight (% b.w) 0.47+0.062 0.47+0.058 0.42+0.101 0.42+0.081 0.39+0.097
Testis-right 1.27+0.072 1.19+0.099 1.07+0.273 1.00+0.169 0.69+0.197**
Relative weight (% b.w) 0.47+0.051 0.47+0.057 0.41+0.097 0.42+0.072 0.39+0.093
Kidney-left+Kidney-right 2.20+0.160 2.04+0.259 1.98+0.221 1.88+0.162 1.82+0.227
Relative weight (% b.w) 0.82+0.032 0.80+0.080 0.77+0.068 0.79+0.034 1.026+0.104**
Testis-left+Testis-right 2.52+0.174 2.39+0.199 2.14+0.552 1.98+0.353 1.39+0.392**
Relative weight (% b.w) 0.95+0.114 0.94+0.115 0.83+0.197 0.84+0.153 0.78+0.189
Female
Parameter
0 mg 37.5mg 75 mg 150 mg 300 mg
Liver 8.22+0.760 8.70+1.047 8.46+0.374 8.15+0.643 9.50+0.791
Relative weight (% b.w) 4.59+0.286 5.16+0.818 4.84+0.213 4.88+0.257 7.2500.345%*
Spleen 0.47+0.039 0.46+£0.073 0.45+0.041 0.42+0.055 0.35+0.029%**
Relative weight (% b.w) 0.26+0.022 0.27+0.026 0.26+0.018 0.25+0.020 0.27+0.039
Kidney-left 0.75+0.057 0.074+0.079 0.76+0.049 0.74+0.098 0.71+0.065
Relative weight (% b.w) 0.42+0.034 0.44+0.046 0.44+0.036 0.44+0.034 0.55+0.022**
Kidney-right 0.78+0.049 0.77x0.095 0.80x0.035 0.75+0.108 0.74+0.061
Relative weight (% b.w) 0.43+0.027 0.45+0.047 0.46+0.026 0.45+0.037 0.56x0.021**
Heart 0.73+0.080 0.72+0.068 0.74+0.085 0.72+0.052 0.63+0.044
Relative weight (% b.w) 0.405:£0.038 0.43+0.033 0.43x0.050 0.43+0.013 0.48+0.054
Thymus 0.63+0.041 0.50+0.067* 0.49+0.104* 0.422£0.067%* 0.24+0.040%*
Relative weight (% b.w) 0.35+£0.016 0.30+0.041 0.28+0.051* 0.25+0.031 0.18+0.016**
Ovary-left 0.037+0.0089 0.035+0.0065 0.029+0.0054 0.030+0.0036 0.024+0.0062*
Relative weight (% b.w) 0.021+0.0054 0.021+0.0029 0.017+0.0036 0.018+0.0021 0.018+0.0053
Ovary-right 0.035+0.0049 0.027+0.0063 0.029+0.0031 0.030+0.0064 0.022+0.0022**
Relative weight (% b.w) 0.019+0.0032 0.016+0.0042 0.016+0.0018 0.018+0.0038 0.017+0.0029
Kidney-left+Kidney-right 1.52+0.103 1.51+0.173 1.56+0.076 1.48+0.206 1.45+0.125
Relative weight (% b.w) 0.85+0.060 0.89+0.092 0.89+0.060 0.89+0.071 1.105+0.0415**
Ovary-lefi+Ovary-right 0.072+0.0134 0.062+0.0057 0.058+0.0077 0.060+0.0089 0.046+0.0075**
Relative weight (% b.w) 0.040+0.0082 0.037+0.0039 0.033+0.0052 0.036+0.0049 0.035+0.0072

Values were expressed as means=S.D. for S rats.
*Significant difference from v.control group (p < 0.05).
**Significant difference from v.control group (p < 0.01).
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Table 8. Histopathological findings of SD rats orally administered with CWJ-a-5 for 2 weeks

Male Female
Organ and histopathology
Omg 375mg 75mg 150mg 300 mg Omg 375mg 75mg 150mg 300mg

Kidney

Vacuolar degeneration, renal tubule 0/5° 0/5 0/5 2/5 4/5 0/5 0/5 0/5 0/5 1/5
Liver

Vacuolar degeneration, hepatocyte 0/5 0/5 0/5 3/5 5/5 0/5 0/5 0/5 5/5 5/5
Heart

Vacuolar degeneration, myocyte 0/5 0/5 0/5 0/5 5/5 0/5 0/5 0/5 s 5/5
Spleen

Vacuolar degeneration, histiocyte 0/5 0/5 0/5 4/5 5/5 0/5 0/5 0/5 5/5 5/5

Atrophy 0/5 0/5 0/5 0/5 5/5 0/5 0/5 0/5 1/5 5/5
Thymus

Vacuolar degeneration, histiocyte 0/5 0/5 0/5 0/5 5/5 0/5 0/5 0/5 3/5 5/5

Atrophy 0/5 0/5 0/5 0/5 3/5 0/5 0/5 0/5 0/5 5/5
Testis )

Atrophy, seminiferous tubule 0/5 0/5 0/5 0/5 5/5

Degeneration, germinal epithelium 0/5 0/5 0/5 0/5 5/5
Ovary

Vacuolar degeneration, corpus luteum
Vacuolar degeneration, granulosa cell
Vacuolar degeneration, theca cell

0/5 0/5 0/5 5/5 5/5
0/5 0/5 0/5 5/5 5/5
0/5 0/5 0/5 1/5 4/5

*No. of animal having lesion/total No. of animal examed.
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