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ABSTRACT : Uhwangchungsimwon(UC) is widely used as a herbal medicine on various circulatory
disorders in Korea. The objective of this investigation was to characterize the acute, subacute hepa-
totoxic potency of orally administered UC in rats. In the acute and short-term studies, male rats of 150~
170 g were gavaged with 0, 7.5 g/ kg once daily for up to 1, 5, 10 consecutive days. No differences in
body weight, serum enzyme activities, absolute and relative liver weight and histopathological ex-
amination on liver between control and UC-fed groups were found. In the subacute study, UC was ad-
ministered orally to both sexes of rats for 30 days(0, 1.875, 3.75 or 7.5 g/kg/day). There were no-dose-
related hepatotoxic signs of general symptoms. body weight gain, water consumption and serum
biochemical analysis. Slight decreases of food consumption observed at 3.75 and 7.5 g/kg groups of
both sexes were due to be full of UC fed. Gross necropsy and histopathology revealed no evidence of
hepatotoxicity related to UC. Our data indicate that hepatotoxicity was not caused by administration of

UC up to 7.5 g/ kg/day for 30 days in rats.
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Table 1. Survival/adjusted survival in rats treated orally with uhwangchungsimwon for 30 days.*’

0 7 14 21 28 30
Sex Dose(g/kg/day)
(days)
0 10/10 10/10 10/10 10/10 10/10 10/10
Male 1.875 10/10 10/10 10/10 10/10 10/10 10/10
3.75 10/10 10/10 10/10 10/10 10/10 10/10
7.5 10/10 10/10 10/10 9/10 9/10 8/10
0 10/10 10/10 10/10 10/10 10/10 10/10
Female 1.875 10/10 10/10 10/10 10/10 10/10 10/10
3.75 10/10 10/10 10/10 10/10 9/10 9/10
75 10/10 10/10 10/10 10/10 10/10 10/10

* Rats were administered orally once a day for 30 days.
* Values are expressed as survival number/total number or rats.

172k ol 29 Aol zhh 124, F87F Al ellA FgEETe o ¢ EF-ellA] Foldr)Zhell A 2T
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Table 2. Clinical signs in ras treated orally with uhwangchungsimwon for 30 days.*"

Dose C}im’ca] 1 2 3 4 5 7 10 14 17 21 24 28
(g/kg/day) Signs (days)
0 NAD* 10 10 10 10 10 10 9 10 10 9 10 10
diarrhea
1.875 NAD 10 10 10 10 10 8 10 10 10 10 10 10
soft stool 1
Mal
ae diarrhea 1
3.75 NAD 10 10 10 10 10 10 10 10 10 10 10 10
7.5 NAD 10 10 10 10 10 9 10 9 9 9 9 8
diarrhea 1 1
0 NAD 10 10 10 10 10 10 10 10 10 10 10 10
Female 1.875 NAD 10 10 10 10 10 10 10 10 10 10 10 10
3.75 NAD 10 10 10 10 10 10 10 10 10 10 10 9
7.5 NAD 10 10 10 10 10 10 10 10 9 10 10 10

* Rats were administered orally salivation once a day for 30 days.
" Values are expressed as animal numbers.
“NAD : no abnormalities detected.

Table 3. Body weight in male rats treated orally with uhwangchungsimwon for 5, 10 days.*

T;‘Z;g‘;;“ 5 days 10 days
Dose 0 2 4 0 2 4 7 9
(g/kg/day) (Days) (Days)
0 161.6+102 1762+104 190.8+103 1584+10.6 1752+160 1953112 218.6+10.5 233.8+12.0
75 1617+ 97 1760+ 7.4 1908+ 88 1588+11.5 1757+113 1900+11.1 211.6+11.0 22834115

* Rats were administered orally once a day for 5 or 10 days.
® Values(unit : g) arc expressed as means+S.D. for 10 rats.
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Table 4. Body weight in rats treated orally with uhwangchungsimwon for 30 days.’

Dose 0 3 10 14 17 21 24 26
(g/kg/day) (days)
0 2154107 239+133 271+19.0 2844189 306+ 17.6 322+18.6 3461196 358+21.3 3771235
Male 1.875 2124129 23614163 265+19.6 280+19.6 309+£18.1 323+21.0 3474233 357+23.6 3791255
3.75 2144123 235+15.0 2664200 283+19.9 309+20.2 322+219 346+21.3 3594225 380£228
7.5 2154178 240+18.1 269+189 2924324 308+19.8 321+19.1 3414205 358+18.2 368+17.8
0 171+ 83 182+ 9.8 198+115 203+ 92 216+ 97 222+123 231+ 97 2384128 2474129
Female 1.875 172+ 9.1 1824107 202+104 206+ 99 219+109 226+122 237+£108 241+119 250+11.9
3.75 169+ 9.1 179+ 83 195+£10.0 200+ 9.7 212+ 89 219+ 9.8 2284108 233+10.2 242+123
7.5 1724100 181+ 89 1974103 2044121 215+13.9 225+12.6 232+ 92 2384139 2484149
* Rats were administered orally once a day for 30 days.
" Values(unit : g) are expressed as means+ S.D. for cight to ten rats.
Table 5. Food consumption in rats treated orally with uhwangchungsimwon for 30 days.*
Dose 3 7 10 14 17 21 24 26
(g/kg/day) (days)
0 23.1+15 23.1+£19 262+1.0 24.8+0.6 244108 232+1.1 23.6+1.7 26.0+2.7
Male 1.875 21.9+26 21.34+05%  2374+09* 244+12 235+1.1 223+15 224+14 241+1.5
375 195+1.2*%  21.1+14% 226+08* 223+08* 208+1.3* 221+£07* 226408 22.8+0.4*
7.5 200£1.2*  227+26  232+09* 233+12* 21.1+0.7* 21.8+14* 20.8%0.5* 223+20*
0 159408 15.7+0.5 17.44+0.7 16.7+0.5 173207  165+0.6 15.7=0.6 17.11£0.6
Female 1.875 163105 165+£0.6% 17.010.6 16.1+1.0 17.6+07  16.01+0.7 159+0.4 165+ 1.6
3.75 14607  15.1+0.8 16.310.7%  159+05* 168+03  153+04*  149%+0.1* 164%0.1*
7.5 135+1.0% 151408 16,3407  16.3%0.9 155+0.8*% 1594+0.5* 146+1.5 17.6 0.8
“ Rats were administered orally once a day for 30 days.
* Values(unit : g) arc expressed as means +S.D. for eight to ten rats.
* Significantly different from the control at p<0.05.
Table 6. Water consumption in rats treated orally with uhwangchungsimwon for 30 days."”
~ Dosc 3 7 10 14 17 21 24 26
(g/kg/day) (days)
0 34.2+2.1 35432 363%+14 367+13  362+22 362+24 374427 388+22
Male 1.875 35.5+27 37813 393+2.0* 41.1+25* 446134 43.1+£24* 433+1.6% 445+ 1.2*
‘ 3.75 326+14 351419 387+22% 40.1%£2.7* 40.8+33*% 42.6+32*  435+3.5% 422+2.1*
7.5 348+24 344417  363+1.0 37.8+3.7 38.0%25 38.7+25% 388+3.8 383145
0 29.0+4.2 265128  27.9+20 298+1.6  2751+30 27.6+2.1 278+29 292438
Female 1.875 273420 28.0:419 27.0+22 29.4+1.8  303+23* 272416 279422 292420
) 3.75 26.0+1.4 27.6+22 286423 292+27  300+22*% 271+18 275419 308+1.9
75 238413 269+23 302408 30.1+10 31.0+08* 305+1.2* 323+34* 329+1.9*
“ Rats were administered orally once a day for 30 days.
" Values(unit : m/) are expressed as means +S.D. for eight to ten rats.
* Significantly different from the control at p<0.05.
e ES R E S TJr H]l8}o] - HE EAHF 3L, L8 1097 FoZelA GGT &4 =7} 2
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Table 7. Levels of serum biochemical analysis in male rats orally with uhwangchungsimwon for 1, 5, 10 days.*"

Treatment periods 1 day 5 days 10 days

Parameters(units) 0 7.5 g/kg/day 0 7.5 g/kg/day 0 7.5 g/kg/day
SDH(U/I) 7.4+ 0.97 8.9+ 1.83 7.4+ 1.47 8.6+ 2.93 10.0+ 3.48 59+ 296
ALT(U/ 33.0+8.87 38.0+ 593 38.0+ 5.7 4001152 450+ 9.88 4601115
ALB(g/d/) 2.940.66 3.2+ 017 361 0.59 33+ 0.70 3.7+ 0.59 3.4+ 040
ALP(U/]y 377.0+138 361.0+ 149 291.0+70.0 216.0+71.0* 295.0+84.0 252.0+86.0
AST(U/T) 82.0+ 199 100.0+19.6 123.0+39.2 101.0+24.4 13504315 108.0£27.4
T. Bil.(mg/d}) 035+ 024 025+ 0.16 0.07+ 0.07 0.08+ 0.10 0.08+ 0.10 0.07+£ 0.08
T. Pro.(g/d]) 4.6+ 098 5.0+ 031 554+ 0.87 4.7+ 0.96 574+ 1.02 53+ 071
GGT(U/) 214+ 0.26 22+ 030 2.5+ 0.82 1.8+ 0.44* 23+ 0.42 1.9+ 0.23*

" Rats were administered orally once daily for up to 1, 5, 10 [D consecutive days.
" Values are expressed as means +S.D. for cight to ten rats.
* Significantly different from the control at p<0.05.

Table 8. Levels of serum biochemical analysis in rats orally with uhwangchungsimwon for 30 days.*”

Male Female
Parameters 0 1.875 3.75 7.5 0 1.875 3.75 7.5
(units)
Dose(g/kg/day)
SDH(U/) 6.1+ 136 6.7+ 2.17 54+ 1.33 6.6+ 1.08 6.0+ 211 6.4+ 222 43+ 1.12* 3.9+ 1.19*
ALT(U/D 38.014 6.5 34.0+ 6.6 360+ 7.0 33.04+ 83 340+ 9.2 280+ 69 290+ 64 320% 75
ALB(g/dl) 3.6+ 028 354 026 34+ 0.19 34+ 020 3.7+ 015 3.6k 026 3.6+ 012 3.8+ 030
ALP(U/) 124.0419.9 133.+ +31.7 131.04£382  142.0-+£32.0 87.0+ 93 68.0+ 6.9 740+ 65 780+ 63
AST(U/D 121.04:30.5 139.0+£32.8 176.0+40.3* 135.0£225 109.0+28.9 129.0437.7 139.0+150 154.0t54.5
T. Bil.(mg/d/) 02+ 0.14 024 0.16 0310.11 03+ 005 02+ 007 02+ 0.14 0.1 009 03+ 0.11*
T. Pro.(g/d}y 6.4+ 046 6.1+ 052 5.9+0.32 6.0 041 62+ 021 6.6+ 029* 6.1+ 024 65 0.32*
GGTU/D 7.61 5.1 55+ 1.7 57124 6.7+t 33 6.6+ 3.0 53+ 11 50+ 09 8.6+ 5.8
" Rats were administered orally once a day for 30 days.
" Values are expressed as means +S.D. for eight to ten rats.
* Significantly different from the control at p<(.05.
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Table 9. Gross findings in male rats treated orally with uhwangchungsimwon for 1, 5, 10 days."”

Incidence of gross findings

Treatment periods 1 day 5 days 10 days
Dose(g/kg/day) 0(10%) 7.5(10) 0(10) 7.5(10) 0(10) 7.5(10)
Thyroid gland
NGF* 10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)
Adrenal gland
NGF 10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)
Brain
NGF 10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)
Kidney
NGF 10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)
Heart

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




270

Table 9. Continued.

Incidence of gross findings

Treatment periods 1 day 5 days 10 days
Dose(g/kg/day) 0(109 7.5(10) 0(10) 7.5(10) 0(10) 7.5(10)
Spleen
NGF 10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)
Liver
NGF 10(100%) 10(100%) 10(100%) 10(100%) 10(100%}) 10(100%)
Cecum
NGF 10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)
Lung
NGF 10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)
Testis
NGF 10(100%) 10(100%) 10(100%) 10(100%) 10(100%) 10(100%)

* Rats were administered orally once a day for up to 1, 5, and 10 consecutive days.
® Values are expressed as means-+S.D. for eight to ten rats.

° Animal numbers of observation.

 NGF : no gross findings.

Table 10. Gross findings in rats treated orally with uhwangchungsimwon for 30 days.""

Incidence of gross findings

Sex Male Female

Dose(g/kg/day) 0 1.875 375 7.5 0 1.875 3.75 7.5
Animal numbers 10 10 10 8 10 10 9 10
Thyroid gland
NGF 10(100%) 10(100%) 10(100%) 8(100%) 10(100%) 10(100%) 9(100%) 10(100%)
Adrenal gland
NGF 10(100%) 10(100%) 10(100%) 8(100%) 10(100%) 10(100%) 9(100%) 10(100%)
Brain
NGF 10(100%) 10(100%) 10(100%) 8(100%) 10(100%) 10(100%) 9(100%) 10(100%)
Kidney
NGF 10(100%) 10(100%) 10(100%) 8(100%) 10(100%) 10(100%) 9(100%) 10(100%)
Heart
NGF 10(100%) 10(100%}) 10(100%) 8(100%) 10(100%) 1‘0(100%) 9(100%) 10(100%)
Spleen
NGF 10(100%) 10(100%) 10(100%) 8(100%) 10(100%) 10(100%) 9(100%) 10(100%)
Liver
NGF 10(100%) 10(100%) 10(100%) 8(100%) 10(100%) 10(100%) 9(100%) 10(100%)
Cecum
NGF 10(100%) 10(100%) 10(100%) 8(100%) 10(100%) 10(100%) 9(100%) 10(100%)
Lung
NGF 10(100%) 10(100%) 10(100%) 8(100%) 10(100%) 10(100%) 9(100%) 10(100%)
Testis(Ovary)
NGF 10(100%) 10(100%) 10(100%) 8(100%) 10(100%) 10(100%) 9(100%) 10(100%)

* Rats were administered orally once a day for 30 days.
" Values are cxpressed as means-+S.D. for eight to ten rats.
¢ NGF : no gross findings.

Table 11. Absolute and relative liver weight in male rats treated orally with uhwangchungimwon for 1, 5, 10 days.""

Treatment periods 1 day 5 days 10 days
Dose(g/kg/day) 0 7.5 0 7.5 0 7.5
Absolute weight(g) 7.21+£0.858 7.49+0.715 6.99+0.594 7.17+0.750 7.661+0.543 7.81+0.723
Relative weight 3.96+0.477 4.20+0.614 3.93+0.271 4.01£0.344 3.284+0.156 3.3310.422

(% of body weight)

* Rats were administered orally once daily for up to 1, 5, 10 consecutive days.
® Values are expressed as means+S.D. for eight to ten rats.
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Table 12. Absolute and relative organ weights in rats treated orally with uhwangchungsimwon for 30 days.*”

Male Female
Dose(g/kg/day) 0 1.875 3.75 7.5 0 1.875 3.75 7.5

Liver AWS 1059+1.72 10.84+1.25 10.96+099 10.90+0.58 7.27+1.00 7.12+056 6.67+0.52 8.17+0.746*
RW. 28040359 2.85+0.194 288+0.206 2.884+0.104 294-+0.308 286+0.218 2.75+0.186 3.29+0.182*
Right kidney A.W. 145+0.17 1.38+0.13  1.45+0.17 147+0.08 0.88+0.08 091+0.06 086+0.05 0.941+0.09
RW. 03840038 0.36+0.020 0.3840.042 039+0.019 0.36+0.032 0.36+0.022 0354002 0.38+0.04
Left kidney AW. 1.4230.18 1.36+0.11 1.46+0.188 1.46+£0.07 086+£0.08 089+0.05 0.87+0.05 0.94+0.08*
RW. 038+0.042 0.36+0.021 0.38+0.043 0.39+0.019 0.35+0.031 036+£0.025 036+0.023 0.38+0.031*
Total kidney A.W. 2.86+0.34 2.73+024 2914036 293+0.14 1.73+0.16 1.80+£0.10 1.73+0.08 1.8940.17*
RW. 0.76+0.077 0.724£0.038 0.77+0.083 0.77+£0.036 0.70+0.074 0.72+0.043 0.71+0.035 0.76:0.065
Spleen AW, 071+0.13 0.75+0.06 0.71+£0.06  0.72+0.11 0.59+0.10 0.56+0.09 0.56+0.05 0.57+0.12
RW. 0.19+0.029 020+0.023 0.19+0.020 0.1940.028 02440036 0.23-:£0.040 0.23+0.020 0.23+0.044

“ Rats were administered orally once a day for 30 days.

* Values are expressed as means4-S.D. for eight to ten rats.

“ A.W. : Absolute organ weight(g), R.-W. : Relative organ weight to body weight(%)
* Significantly different from the control at p<0.05.

ou}, obnl wEET(7.5 ghke) PR AR 2 A A A Ftskd et AR S dEEml el alelA
5= = EHZE'EOH v)sted f-214 olA 7k © relAdel TAHZA] skt 30 T v A
(Table 12). 471 #Ale] A Fafs} AbefFan] 2 A e 2 Adgas ool BEEA wsktt
o] FAWFHE gFTe] 2Tl vlEte] 72 (Table 12).

Table 13. Histopathologic incidence of liver in male rats treated orally with uhwangchungsimwon for 1, 5, 10 days."

Histopathologic Incidence of Liver

Treatment Periods 1 day 5 days 10 days
Dose(g/kg/day) 0 7.5 0 7.5 0 7.5
Animal No. of Observation 10 10 10 10 10 10

Necrosis
zonal
periportal - - - . _
midzonal - -
centrilobular - - - — _
diffuse - - - - - _
massive — - . - _ _
Inclusion
Intracytoplasmic - - - — _
Intranuclear - - - - — _
Inflammation
subacute
acute - - - - - _
focal - - - - _
Cirrhosis - - - - - _
Cholestasis - - - . — _
Subcapsular fibrosis - - - - - -
Cystic degeneration - - - - _ -
Thrombosis - - - - _ _
Congestive cirrhosis - : - - - _
Lamellated crystalloid inclusions - - - - _
Mitosis - - - - _ _
Clear cell focus - E - - — _
Eosinophilic focus - - - - - _
Basophilic focus - - - - — _
Amphophilic focus - - - - - _
Hapatomegaly - - - - - ~
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Table 13. Continued.

Histopathologic Incidence of Liver

Treatment Periods 1 day 5 days 10 days
Dosc(g/kg/day) 0 7.5 0 7.5 0 75
Animal No. of Observation 10 10 10 10 10 10

Hyperplasia

bile duct

oval cell

diffuse

focal

nodular
Fibrosis

portal

bridging

centrilobular
Clear cell change
Cellular swelling
Congestion
Herniation
Granuloma

* Rats were administered orally once daily for up to 1, 5, 10 consecutive days.
" Hyphens(-) indicate “Not detected” .

4. TRH|AAL

zZ2ve] AR 2 M Z3 AH(necrosis) oY,
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o] wWejx2lery HARAY dxdtat Fol 7k 7F
5qo% olAlu: Walsk HARA ekek(Table

Table 14. Histopathologic incidence of liver in rats treated orally with uhwangchungsimwon for 30 days.*

Histopathologic Incidence of Liver

Sex

Male

Female

Dosc(g/kg/day)

0

1.875

3.75

7.5 0 1.875 375 7.5

Animal No. of Observation

10

10

10

8 10 10 9 10

Necrosis
zonal
periportal
midzonal
centrilobular
diffuse
massive
Inclusion
Intracytoplasmic
Intranuclecar
Inflammation
subacute
acute
focal
Cirrhosis
Cholestasis
Subcapsular fibrosis
Cystic degeneration
Thrombosis




Table 14. Continued.
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Histopathologic Incidence of Liver

Sex Male Female
Dose(g/kg/day) 0 1.875 3.75 7.5 0 1.875 3.75 75
Animal No. of Observation 10 10 10 8 10 10 9 10

Congestive cirrhosis
Lamellated crystalloid inclusions -
Mitosis - -
Clear cell focus - -
Eosinophilic focus
Basophilic focus -
Amphophilic focus
Hapatomegaly - -
Hyperplasia
bile duct
oval cell -
diffuse -
focal -
nodular - - -
Fibrosis
portal - -
bridging - - -
centrilobular - - -
Clear cell change
Ccllular swelling - - -
Congestion - - -
Herniation
Granuloma - - -

* Rats were administered orally once a day for 30 days.
* Hyphens(-) indicate “Not detected” .
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