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ABSTRACT : The acute and subacute toxicity of New Woohwangchungsimwon(NWCH) which was used
I-muscone as substitutive material of musk were investigated in S.D. rats. In intraperitoneal acute tox-
icity test, rats(Sprague-Dawley, SPF) were injected intraperitoneally with dosages of O, 540, 750, 1,070,
1,500 and 3,000 mg/kg. Body weights were significantly decreased at 540 mg/kg dose group in both
sexes and abnormal autopsy findings were founded in both sexes at all treated groups. Intraperitoneal
LD;, of NWCH was 812.3 mg/kg in male and 872.3 mg/kg in female rats. In the subacute toxicity study,
NWCH was administrated orally to both sexes of rats for 4 weeks as several doses(0, 320, 800 and 2,
000 mg/kg). There were neither dead animals nor significant changes of body weights during the ex-
perimental period. In addition, no differences were found between control and treated groups in clinical
signs, urinalysis, hematology, serum biochemical analysis, and other findings. Above data strongly sug-
gest that no observed adverse effect level of NWCH might be over 2,000 mg/kg/day in this study.
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o, A A o gt 2FejedellA -musconee] AR}
3} fAbeE o] ehxkg, Helksl H AlukbEe] Zhas
2hg, AAIR JA A 5-& BESte] musconeo]
ARgke] diAjekEe] & 4 S-S gl w2, -
musconeS AFEFN A EA Zale] A 23 AlS-AHAIY
ofe]at4-g odgt A 3L FARE oAt
£-0] 9]-&-& #<qls}ot}(Cho 5, 1997a, 1997d).

I-Muscone2] EA36] #3F ¢ Oh S(1997)el ¢
& A FAEA AT AFFA o3
LDy ¢ =5 5.0 g/kg o]/\c]-__CLE_, %701"“5“@1 ol -glfx’—_]_'
LDy g 25 1.92gkg® B =gl o, ofgA
FA Aol FdlF-a)-83Fo] 1.0 ghkg/day o] 4 Z
22 By=Egeh =3 You 51997y v|E7H A<
FAEA ATelA] BFFodl 2% LDy 4 25
2.0 gkg ol oE B W3l o, ofgA] FA A4
F o F-afl 8-3Fo] 20 mg/kg o] A og B Isle] 7
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AHEE-& Charles River Japanel| 4] AJ4Hs SPF(E
2] WA BA)) Sprague-Dawley(SD)A| =5 Hofat
o} &3}AZ F H ATl 77k TES st
% 23+3°C, AL E 50+10%, 2 A 7F 124 7H L
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1) 2d54AIE
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HEAA APsisich AYY YA F3aA
EDTA-2K-} -2 QYo Hol A58 AzA7)7]
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Table 1. Mortality of rats treated intraperitoneally with NWCH

Days after treatment

Sex Dosage (mg/kg) St . > 3 2 e p p Final mortality
Male 0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
540 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
750 0/5 2/5 2/5 2/5 2/5 2/5 2/5 2/5 2/5
1,070 0/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
1,500 0/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
3,000 0/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
Female 0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
540 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
750 0/5 2/5 2/5 2/5 2/5 2/5 2/5 2/5 2/5
1,070 0/5 3/5 3/5 3/5 3/5 3/5 3/5 3/5 3/5
1,500 0/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
3,000 0/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5

Values are expressed as animal numbers (Cumulative mortality number of rats/total number of rats).

Table 2. Clinical signs in rats treated intraperitoneally with NWCH

Sex

Dosage (mg/kg)

Clinical signs

Days after treatment

Start

4

Male

0

540

750

1,070

1,500

3,000

NAD

(m)
NAD

Decrease of motor activity

(m)
NAD

Decrease of motor activity

()
NAD

Decrease of motor activity

(m)
NAD

Decrease of motor activity

(m)
NAD

Decrease of motor activity

(n)

W

Female

540

750

1,070

1,500

3,000

NAD*

(m)
NAD

Decrease of motor activity

(m)
NAD

Decrease of motor activity

(m)
NAD

Decrease of motor activity

(m)
NAD

Decrease of motor activity

(m)
NAD

Decrease of motor activity

(m)
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Values are expressed as animal numbers.
*NAD : Not Abnormalities Detected.
(n): number of survival rats.



Table 3. Body weights in rats treated intraperitoneally with NWCH
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Days after treatment

Sex Dosage (mg/kg) 5 3 e 7 Gain
Male 0 Mean 142.15 179.42 192.49 208.71 221.26 79.11
S.D. 7.79 14.17 15.54 1548 18.84 11.04
(n) 5 5 5 5 5
540 Mean 143.17 138.68** 142.08** 158.69** 166.48** 32.94**
S.D. 4.52 2.96 3.93 6.16 7.13 2.61
(n) 5 5 5 5 5
750 Mean 142.80 124.67 139.00 146.83 162.49 19.69
S.D. 8.61 10.02 14.57 16.83 21.47 12.86
(n) 5 3 3 3 3
1,070 Mean 146.28 130.43 139.97 151.11 162.15 37.32
S.D. 4.93 - - - -
(n) 5 1 1 1 1
1,500 Mean 139.80 164.00 190.00 196.94 209.69 69.89
S.D. 5.16 - - -
(n) 5 1 1 1 1
3,000 Mean 137.40 - - - -
S.D. 6.20 - - - -
(n) 5 0 0 0 0
Female 0 Mean 117.50 132.70 142.41 151.89 159.82 42.32
S.D. 6.24 5.63 6.65 7.89 9.77 7.15
(n) 5 5 5 5 5
540 Mean 120.46 121.55* 130.55* 145.68 150.12 39.66
S.D. 3.15 3.57 5.56 6.83 7.93 7.76
(n) 5 5 5 5 5
750 Mean 125.50 119.50 137.00 144.84 159.42 32.42
S.D. 7.04 13.43 15.10 13.98 10.96 3.17
(n) 5 3 3 3 3
1,070 Mean 117.06 125.12 138.24 148.37 156.81 38.90
S.D. 7.04 6.32 2.45 3.88 7.56 2.23
(n) 5 2 2 2 2
1,500 Mean 118.50 - - - -
S.D. 9.83 - - - -
(n) 5 0 0 0 0
3,000 Mean 116.30 - - - -
S.D. 10.74 - - - -
(n) 5 0 0 0 0

*Significantly different from control at p<0.05.
**Significantly different from control at p<0.01.
S.D.: Standard Deviation, (n): number of survival rats.

DAYSE { dsde 1

= =

FAEL SAAHANA A 552 FHAe
750 mg/kg o872 29, 1,070 mgkg F
9] 47, 1,500 mg/kg Fol-43F7e] 48 2 3,000 mg/
kg Fo-8-Fr2] 587} 2= 9 vK(Table 1). A=A}
F[Zo A= APEA Fo AF b AeollA] 54
A3 dAake] AN o, k5 540 mg/kg Fof -4
T2 ol FAUA] AR EAde] A
© 2 355 glci(Table 2).

2) MzHE
AlFHstell Al 71 540 mg/kg FoI TS 2T

o mlal fegsls AFATL HREUTHP<0.0D).
SHA 540 mgkg £l EFT-E dhx Lol vl AHEA
o 27] 307 4 ATHLE RHO
(p<0.05) 7 o]F FHEso] Gl AFHLE

ERA A} %gket(Table 3).

o
=2
750, 1,070, 1,500 ¥ 3,000 mg/kg Fol-S- 3=
NAL] A5 A7) SAF 9ol A 2 oAk 37 FE
A Azxws 2 B2 g3st 5= qlith(Table 4, 5).
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Table 4. Gross findings in male rats treated intraperitoneally with

Table 5. Gross

findings in female rats treated intraperitoneally

NWCH with NWCH
Incidence of gross finding Incidence of gross finding
Sex Male Sex Female
Dosage Dosage
0 540 750 1,070 1,500 3,000 0 540 750 1,070 1,500 3,000
(mg/kg) (mg/kg)

No. of rats No. of rats
Ttem 5 5 5 5 5 5 I 5 5 5 5 5 5
Organ Organ

Adhesion 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) Adhesion 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

NGF’ 5(100%) NGF’ 5(100%)
Cecum Cecum

Enlargement 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) Enlargement 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

NGF 5(100%) NGF 5(100%)
Intestine Intestine

Enlargement 5(100%) 5(100%) 5(100%) 5(100%) Enlargement 5(100%) 5(100%) 5(100%) 5(100%)

NGF 5(100%) 5(100%) NGF 5(100%) 5(100%)
Stomach Stomach

Enlargement 5(100%) 5(100%) 5(100%) 5(100%) Enlargement 5(100%) 5(100%) 5(100%) 5(100%)

NGF 5(100%) 5(100%) NGF 5(100%) 5(100%)
Adrenal gland Adrenal gland

NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Brain Brain

NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Heart Heart

NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) S5(100%)
Liver Liver

NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Kidney Kidney

NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Spleen Spleen

NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) S5(100%) NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Testis Ovary

NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)
Thymus Thymus

NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Values are expressed as animal numbers.
*NGF: No Gross Finding, ( ): % of finding.

2. 0l SHAIE

2) HEEH

okt BAAGANAY AFLe 4 BE A
B el|la] Zhzte] 2Tl uls) felAgle Wl
2H=) 2] $9kch(Table 8).

HAIE MEE U S Y3

=
A=A L BT NG 54 A Folr)
2 Eek RE RNE

(14 S YL

Values are expr
°NGF: No Gros

essed as animal numbers.
s Finding. (  ): % of finding.

Table 6. Mortality of rats treated orally with NWCH for 4 weeks

Weeks after treatment

Sex Dosage Fina!
(mghkg) St 1 2 3 4  mortality

Male 0 010 0/10 0/10 0/10 0/10 0/10

320 0/10 0/10 0/10 0/10 0/10 0/10

800  0/10 0/10 0/10 0/10 0/10 0/10

2,000 0/10 0/10 0/10 0/10 0/10 0/10

Female 0 0/10 0/10 0/10 0/10 0/10 0/10

320 /10 0/10 0/10 0/10 0/10 0/10

800  0/10 0/10 0/10 0/10 0/10 0/10

2,000 0/10 0/10 0/10 0/10 0/10 0/10

Values are expr

essed as animal numbers.

2JA39)l = W3yt wake| ) edglrh(Table 9, 10).



Table 7. Clinical signs in rats treated orally with NWCH for 4 weeks
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Days after treatment

Sex  Dosage (mghg)  Clinical signs Start 1 2 3 5 6 7 1m 15 19 23 27
Male 0 NAD* 10 10 10 10 10 10 10 10 10 10 10 10
320 NAD 10 10 10 10 10 10 10 10 10 10 10 10
800 NAD 10 10 10 10 10 10 10 10 10 10 10 10
2,000 NAD 10 10 10 10 10 10 10 10 10 10 10 10
Female 0 NAD 10 10 10 10 10 10 10 10 10 10 10 10
320 NAD 10 10 10 10 10 10 10 10 10 10 10 10
800 NAD 10 10 10 10 10 10 10 10 10 10 10 10
2,000 NAD 10 10 10 10 10 10 10 10 10 10 10 10
Values are expressed as -animal numbers, "NAD: Not Abnormalities Detected.
Table 8. Body weights in rats treated orally with NWCH for 4 weeks
Dosage Days after treatment
Sex
(mg/kg) 0 3 7 10 13 16 19 23 27 Gain
Male 0 Mean 143.22 16323  200.63 22289 23380 24057 250.09 26520 27278  129.55
S.D. 5.66 8.74 13.20 12.47 14.24 12.55 13.64 16.00 14.90 17.03
(n) 10 10 10 10 10 10 10 10 10 10
320 Mean 14543  167.03 20250 22445 23268 24172 25142  260.65 269.27 123.84
S.D. 3.95 5.15 433 14.48 13.06 14.77 18.37 15.28 13.97 13.03
(n) 10 10 10 10 10 10 10 10 10 10
800 Mean 143.94  164.68 19376 21555 22622 23830 245.09 254.03 263.88 11994
S.D. 5.79 6.13 6.79 10.74 8.15 10.13 9.22 10.38 10.96 13.28
(n) 10 10 10 10 10 10 10 10 10 10
2,000 Mean 143.79  166.59 19630 21395 229.65 237.92 24725 256.83 262.74 11895
S.D. 7.29 6.38 12.65 14.87 16.61 17.40 16.82 16.54 15.86 9.99
(n) 10 10 10 10 10 10 10 10 10 10
Female 0 Mean 124.01 14138 15931 69.12 179.80  187.94 19330 19948  206.46 82.45
S.D. 9.23 9.65 9.89 13.61 12.92 14.57 15.53 15.46 13.48 6.21
(n) 10 10 10 10 10 10 10 10 10 10
320 Mean 12441 13992 156.61 16820 177.14 18556 191.87 19797 203.79 79.38
S.D. 7.37 8.98 7.81 7.87 9.37 9.40 10.12 10.62 9.66 5.59
(n) 10 10 10 10 10 10 10 10 10 10
800 Mean 123.40 14175 15769 16743 179.76 18538  193.77 201.09  205.55 82.15
S.D. 3.45 4.83 542 6.96 8.54 5.49 6.86 7.78 7.41 7.68
(n) 10 10 10 10 10 10 10 10 10 10
2,000 Mean 120.88  138.81 15486 16524 173.74 180.50 18691 19344  198.55 77.60
S.D. 5.53 423 4.47 6.16 6.12 6.39 6.53 7.09 573 541
(n) 10 10 10 10 10 10 10 10 10 10
S.D.: Standard deviation, (n): Number of animal.
Table 9. Food consumption in rats treated orally with NWCH for 4 weeks
Dosage Days after treatment
Sex
(mg/kg) 3 5 10 13 17 20 23 27
Male 0 30.69+0.81 27.67+3.41 2785+3.07 29.56+2.05 29.51+3.52 28.06+£3.48 30.08+287 35.55+2.13
320 32441170 24.04+2.04 28.84+1.70 24.49+2.61 27.91+092 27.13x+2.08 28.70+1.87 34.05+1.45
800  29.46x+1.07 24.09+3.38 26.26+4.70 27.05£0.85 2293+0.37 2526%+0.30 24161012 33.12+1.31
2,000 3245+3.68 24.23+040 28.83+3.68 25.64+0.10 2621+0.11 26.44+0.02 26.03+0.08 33.42+251
Female 0 15.72+3.60 18.53+1.44 26.46%+0.60 21.37+3.30 25.85+2.52 23.73+2.15 22444339 25834251
320 17.69+1.52 16.54+2.91 2571+250 17.92+0.76 19334242 20.58+1.21 19.65+0.57 22.96+1.65
800 16.55+3.18 17.92+1.36 25.46+3.62 23.60+7.26 23.94%+7.16 24.15+£7.23 23.82+7.10 27.93+5.44
2,000 1591+1.27 1741+1.18 24244183 23.92+0.41 2436%+0.34 2476022 24.77+£0.05 26.324+1.83

Data are means + standard deviation.
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Table 10. Water consumption in rats treated orally with NWCH for 4 weeks

S Dosage Days after treatment
€X
(mg/kg) 3 5 10 13 17 20 23 27
Male 0 2754071  29.0+£0.00 275+0.71 31.0+2.83 340+141 345+0.71 39.0+1.41 40.0+2.83
320 2554495 295+0.71 2654071 285+4.95 335+7.78 350+7.07 36.5+636 37.0+4.24
800 26.0+2.83 265+0.71 30.0+2.83 295+212 335+212 335+212 36.0+0.00 37.5+0.71
2,000 2754212  29.0+1.41 2754212 3154071 345+212 355+0.71 37.0+4.24 39.0+1.41
Female 0 30.0+0.00 260+141 26.0+1.41 27.5+071 32.0+000 355+0.71 3354212 36.0+0.00
320 24.0+2.83 235+354 20.0+2.83 21.5+2.12 29.0+141 315+0.71 31.0+1.41 30.0+1.41
800 240+2.83 270+141 2204000 27.0+424 31.0+7.07 32.0+566 33.0+7.07 33.5+4.95
2,000 26.0+2.83 24.0+2.83 2354495 275+919 295+10.61 31.0+990 31.0+9.90 30.0+8.49

Data are means+standard deviation.

Table 11. Biochemical findings in male rats treated orally with
NWCH for 4 weeks

Table 12. Biochemical findings in female rats treated orally with
NWCH for 4 weeks

Dosage Dosage
0 320 800 2,000 0 320 800 2,000
(mg/kg) (mg/kg)
No. of No. of
rats 10 10 10 10 rats 10 10 10 10

Item Item \

TPROT 6.50+0.28 6.52+0.40 6.761:032 6.61+0.32 TPROT 6.74+039 6.68+0.45 6.60+0.32 6.68+£0.20
(e/dD) (g/d))

ALB 2974+0.16 297017 274+037 2.98+0.13 ALB 2.89+020 289+0.21 2.87+£0.11 3.01+0.12
(g/dh) (g/d))

TBILI 0.274£0.08 0.28+0.09 0.2840.08 0.26+0.07 TBILI 0.23+0.05 0.25+£0.08 0.26+0.10 0.25£0.07
(mg/d)) (mg/dl)

AST 167.60+2854 169.90+17.79 184.30113.85 143.70+31.73 AST 1181041986 115.80+1835 1254041142 107.30+937
(/9] (U/L)

ALT 59.70+£6.73 65.90+7.42 65.10+£9.81 59.50+9.54 ALT 49.30+4.81 46.401+7.38 45.80+8.64 48.80+3.68
(UL (UL)

ALP 14750+22.74 1522011576 146.701+16.55 148.70+12.76 ALP 96.70+9.76 92.101+9.01 89.204+9.05 88.60+8.24
(UL) (L)

GLU 98.20+9.44 100.10+8.52 96.80+7.02 94.80+9.76 GLU 92.60+9.50 97.50+4.86 92.10+8.61 93.00+9.76
(mg/dl) (mg/dl)

CHOL 59.50+5.64 54.80+5.18 56.30+9.24 54.70+7.78 CHOL 58.10+6.28 62.201+5.43 62.50+8.64 58.80+7.51
(mg/dl) (mg/dl)

TRIG 44.50+4.62 41.60+4.03 39.40+8.28 38.50+8.26 TRIG 41.20+6.14 36.70+6.18 35.90+8.84 35.90+5.55
(mg/dl) (mg/dl)

CREAT 0.61+0.10 0.65+0.08 0.61+0.09 0.70x+0.09 CREAT 0.61+0.17 0.54+012 0.5940.12 0.57x0.11
(mg/dl) (mg/dl)

BUN 16.80+1.69 15.40+2.95 18.80%+2.25 17.601+3.50 BUN 19.90+3.25 17.20+2.62 17.70+1.57 18.60%+1.35
(mg/d)) (mg/dl)

K (mmol/) 4.68+0.25 4751043 4741037 4.83+£047 K (mmol/) 520+043 4901031 4.84+041 4.87+0.36

Ca (mg/dl) 8.87+0.30 8921023 8.80+026 9.19+0.47 Ca(mg/dl) 9.11+£059 9.13+035 9.13+£039 9.04+0.16

P (mg/d) 10.01+1.51 10.16+0.82 10.49+0.59 11.29+1.27 P (mg/dl) 1095+1.40 9.94£1.29 10.19+1.71 10.12+0.66

Cl (mmol/l) 101.30+3.47 102.70£2.67 104.50+:2.92 104.50+4.48 Cl (mmol/l) 105.10+£3.70 104.90+2.42 102.90+3.41 102.90+3.67

GB(g/d)  3.53+£028 3.60+024 3.84+043 3.67+030 GB (g/dl) 3.88+035 3.87+030 3.76£0.26 3.63+£025

A/G ratio  0.84+0.11 0.82+0.08 0.71+0.17 0.83+£0.09 A/G ratio  0.76+£0.10 0.75£0.08 0.76+0.07 0.83+0.08

TPROT; total protein, ALB; albumin, TBILI; total bilirubin, AST;
aspartate aminotransferase, ALT; alanine aminotransferase, ALP; al-
kaline phosphatase, GLU; glucose, CHOL; cholesterol, TRIG; tri-
glyceride, CREAT; creatinine, BUN; blood urea nitrogen, K; po-
tassium, Ca; calcium, P; phosphorus, Cl; chloride, GB; globulin.
Data are means i standard deviation.

Fol gl dixzTtol vl f-oAddEs Wbl #
Z=) =] ¢gkch(Table 11, 12).

TPROT; total protein, ALB; albumin, TBILI; total bilirubin, AST;
aspartate aminotransferase, ALT; alanine aminotransferase, ALP; al-
kaline phosphatase, GLU; glucose, CHOL; cholesterol, TRIG; tri-
glyceride, CREAT; creatinine, BUN; blood urea nitrogen, K; po-
tassium, Ca; calcium, P; phosphorus, Cl; chloride, GB; globulin.
Data are means+standard deviation.
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Table 13. Hematological findings in rats treated orally with NWCH for 4 weeks

Sex Male Female
Dosage (mg/kg) 0 320 800 2,000 0 320 800 2,000
0. of rats
M 10 10 10 10 10 10 10
WBC (X 10°/ul) 8.2+0.9 7.840.9 8.1+0.6 8.0+0.9 7.440.9 75409 72406 7.1+038
RBC (X 10°/ul) 73403 74403 7.5+0.4 75403 6.8+0.4 7.0+0.3 7.1+03 6.9+0.3
Hb (g/dl) 152416 157409  159+04  14.8104 134£10 131405  13.0+03  13.7+03
Het (%) 483+1.6 472418 474421  47.0+19 428+24 425425  433+£22 423433
BLP (X 10°/ul) 13044320 12914285 12894137 12944117 13044457 12784162 1294+19.6 12824123
MCV 660433 643428  633+25 628437 630448  61.1+53  61.5+£49 612459
MCH 207426  214+15  213+13  19.8409 197419  188+09  185+1.0  19.8+08
MCHC 314+33 333420  336+21  31.6+16 313427 309424 301+20  326+28

WBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Het; hematocrit, BLP; blood platelet, MCV; mean corpuscular volume, MCH;
mean corpuscular hemoglobin, MCHC; mean corpuscular hemoglobin concentration.

Data are means +standard deviation.

Table 14. Urinalysis in rats treated orally with NWCH for 4 weeks

Sex Male Female

Dosage(mg/kg) 0 320 800 2,000 0O 320 800 2,000

No. of rats

(]

55 5 5 5 5 5

Item

pH

[e IR =)
[ R o R
W
[\
w
—s
_
W N
—_

Protein 0
0.3 g/l
1.0 g/!
5.9 g/l
Normal 5 5 5 5 5 5 5 5
50 mg/d!
100 mg/d!
300 mg/d!
1000 mg/d!
Ketone - 5 5§ 5 5 5 5 5 5
+ -
+
++
+++
Urobilinogen Normal 5 § 5 5 5 § 5 5
1 mg/dl
4 mg/d!
12 mg/dl
Normal 5 5 5 5 5 5 5 5
10 mg/d!
40 mg/d!
80 mg/d/

Glucose

Bilirubin

Values are expressed as animal numbers.

Lol A Tl HlE FoAole WE) AEE
=] ¢kgkch(Table 13).

6) fZiA}
iAol g 274 Ashe o) A ol 4k
A ozl vl 8 SelAglE Wbt BaEA wert

Table 15. Gross findings in rats treated orally with NWCH for 4
weeks

Incidence of gross findings

Sex Male Female
Dosage
0 320 800 2,000 0 320 800 2,000
(mg/kg)
0. of

rats 10 10 10 10 10 10 10 10
Item

Adrenal
gland

10 10 10 10 10 10 10 10
NGF®  (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)

Brain 10 10 10 10 10 10 10 10
NGF (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)

Heart 10 10 10 10 10 10 10 10
NGF (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)

Live 10 10 10 10 10 10 10 10
NGF (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)

Kidney 10 10 10 10 10 10 10 10
NGF (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)

Spleen 10 10 10 10 10 10 10 10
NGF (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)

Prostate 10 10 10 10
NGF (100%) (100%) (100%) (100%)

Testis 10 10 10 10
NGF (100%) (100%) (100%) (100%)

Ovary 10 10 10 10
NGF (100%) (100%) (100%) (100%)

Thymss 10 10 10 10 10 10 10 10
NGF (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)

Values are expressed as animal numbers.
"NGF: No Gross Finding, ( ): % of findings.

(Table 14).
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Table 16. Absolute and relative organ weights in male rats treated orally with NWCH for 4 weeks

Dosage (mg/kg) 0 320 800 2,000
No. of rats
Item 10 10 10 10
Heart AW. 0.99710.092 0.9901-0.086 0.977+0.050 0.966+0.056
RW. 0.3751+0.028 0.3741+0.026 0.376+0.014 0.3771£0.029
Liver AW. 7.526+0.472 7.270+0.520 7.290+0.624 7.08410.505
R.W. 2.834+0.136 2.748+0.198 2.8011+0.158 2.755+0.109
Spleen AW. 0.682+0.061 0.68810.066 0.689+0.160 0.639+0.089
RW. 0.256+0.018 0.2601-0.020 0.2631+0.052 0.249+0.034
Kidney L. AW. 1.050+0.049 1.031+0.078 1.017+0.093 1.031+£0.100
R.W. 0.396+0.014 0.389+0.015 0.3911+0.027 0.401+0.035
R. AW. 1.050+£0.056 1.031+£0.073 1.032+0.098 1.023+0.089
R.W. 0.395+0.012 0.38940.015 0.39610.027 0.398+0.033
Adrenal gland L. AW. 0.019+0.003 0.0191+0.004 0.01510.004 0.0204:0.002
RW. 0.007+0.001 0.007+:0.001 0.006+0.002 0.008+0.001
R. AW, 0.019+0.003 0.018+0.003 0.018+0.004 0.019+0.002
R.W. 0.007+0.001 0.007+0.001 0.007£0.001 0.007x0.001
Prostate AW. 0.687+0.130 0.6911-0.088 0.671+£0.044 0.667+0.114
RW. 0.258+0.043 0.2610.028 0.258+0.015 0.259+0.035
Testis L. AW. 1.631+0.139 1.626+0.131 1.578+£0.100 1.567+0.155
RW. 0.6161+0.065 0.6131:0.025 0.608+0.048 0.610+0.050
R. AW. 1.630+£0.137 1.629+0.127 1.5760.088 1.579£0.140
R.W. 0.6161-0.067 0.6141+0.024 0.6071+0.044 0.615+0.050
Brain AW, 1.989+0.071 1.983+0.157 1.966+0.214 1.9314+0.112
R.W. 0.751£0.051 0.7491+0.050 0.756+0.072 0.754£0.062
Pituitary gland AW. 0.010+0.003 0.0091+0.002 0.010£0.002 0.00910.002
R.W. 0.004+0.001 0.0031+0.001 0.004+0.001 0.003+0.001
Thymus AW. 0.526+0.064 0.516%+0.027 0.498+0.058 0.487+0.059
RW. 0.198+0.021 0.195+0.011 0.191+0.017 0.189+0.021
A.W.: Absolute organ weight(g), R.W.: Relative organ weight(g), Data are means £ standard deviation.
Table 17. Absolute and relative organ weights in female rats treated orally with NWCH for 4 weeks
Dosage (mg/kg) 0 320 800 2,000
No. of rats
Item 10 10 10 10
Heart AW, 0.743+0.046 0.730+0.043 0.72910.029 0.7191+0.041
RW. 0.372+0.010 0.368+0.019 0.365+0.010 0.374+0.016
Liver AW. 6.101+0.842 5.755+0.323 5.9091+0.435 5.920+£0.412
R.W. 3.043140.255 2.903£0.149 2.957+0.181 3.077£0.184
Spleen AW. 0.466+0.052 0.4731+0.027 0.459+0.036 0.44610.036
RW. 0.234+0.025 0.2391+0.017 0.229140.013 0.232+0.019
Kidney L. AW. 0.7391+0.062 0.7231+0.064 0.735+0.072 0.71610.056
R.W. 0.370+0.019 0.3644-0.027 0.368+0.033 0.3721+0.026
R. AW. 0.741+0.058 0.726+0.062 0.728+0.054 0.708+0.054
R.W. 0.3711+0.018 0.366+0.029 0.364+0.023 0.368+0.029
Adrenal gland L. AW. 0.0214-0.002 0.019+0.002 0.022+0.001 0.021+0.002
R.W. 0.0114+0.001 0.01010.001 0.0114:0.001 0.011+0.001
R. AW. 0.0201-0.002 0.019+0.002 0.01940.002 0.019+0.002
RW. 0.010+0.001 0.009+0.001 0.0101-0.001 0.010£0.001
Ovary L. AW. 0.050+0.006 0.04910.007 0.054+0.007 0.052+0.007
R.W. 0.025+0.003 0.024+0.003 0.027+0.003 0.0271+0.004
R. AW. 0.049+0.006 0.04810.006 0.053+0.007 0.050+0.006
R.W. 0.024+0.003 0.0241+0.003 0.026+0.003 0.026+0.002
Brain AW, 1.702+0.119 1.708+0.077 1.704£0.055 1.650£0.095
R.W. 0.856+0.094 0.86110.026 0.8541-0.053 0.859+0.059
Pituitary gland AW, 0.010+0.002 0.009+0.002 0.011£0.002 0.011+£0.001
R.W. 0.005+0.001 0.004+0.001 0.005+0.001 0.006+0.001
Thymus AW, 0.360+0.037 0.3671-0.024 0.357+0.069 0.343+0.043
RW. 0.1811+0.038 0.185+0.010 0.178+0.032 0.1784+0.021

A.W.: Absolute organ weight(g), R.W.: Relative organ weight(g), Data are means +standard deviation.



Table 18. Histopathologic incidence in rats treated orally with

NWCH for 4 weeks

Histopathologic incidence

Sex Male Female
Dosage (mg/kg) 0 2,000 0 2,000
No. of rats
liem 10 10 10 10
Adrenal gland
Subcapsular cell hyperplasia nf* nf nf nof
Accessory adrenal nf nf nf nf
Hyperplasia, Cortical cell nf nf nf nf
Brain nf. nf nf nf
Pituitary gland nf nf nf nf
Heart
Hyperplasia, Mesothelial cell, nf nf nf nf
Peritoneum
Liver
Chronic inflammation nf nf nf nf
Hepatocellular hypertrophy, nf. nf nf nf
Centrilobule
Hyperplasia, Mesothelial cell, nf. nf nf nf
Peritoneum
Kidney
Hyperplasia, Transitional cell, Pelvis nf nf nf nf
Protein cast nf. nf nf nf
Infiltration, LC. interstitium nf nf nf nf
Spleen
Hyperplasia, Mesothelial cell, nf nf nf. nf
Peritoneum
Extramedullary hematopoiesis nf. nf nf nf
Congestion nf. nf nf nof
Testis nf nf
Prostate nf. nof
Ovary nf nf
Thymus nf nf nf nf
*n.f.: no finding.
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Zspodet. £ A1gAR AP T2 A= 750
mg/kg Fo-&-aFw2] 28], 1,070 mgkg T8
43, 1,500 mg/kg FoJ-&=2] 49 2 3,000 mgkg 5
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AHEA Fof AF b Aol 54 A3k A
o] {AF G oY}, 4 540 mgkg TS -
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of| 477k 74 Foi 3k o} FAFA A el A2 F ol -3
B3 2,000 mg/kg/day o)Al o2 FdE.
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