:
0

12
4D
ok
o

X, The Journal of Applied Pharmacology 1, 19-31(1996)

AyopEBHH| SKI306XS| H=0f CHEH 45 AT UHEEN SMAT
A& - XY - HOIS - A - KIS - YBA - T8 - AL}
|§ sk

e - S 2TIE - HS - ok - ol
AT 2ER] ARFEITL, Rl opulE, i

I*

o

kit ofato st

0.

Subacute Toxicity of SKI306X, an Antiinflammatory
Herbal Extract, in Rats
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Abstract — This study was performed to determine the subacute toxicities of SKI306X, an antiinflammatory herbal
extract, in rats. SKI306X was administered orally to rats once a day for 4 weeks at doses of 0.3, 1.0, and 3.0 g/kg/
day. Each group consisted of 20 male and 20 female rats, including 5 male and 5 female rats per group for an
interim study at the end of 2-week administration and for a 2-week recovery study, respectively. Throughout the
study, all rats survived and no adverse clinical signs were observed. Although male rats treated with high dose (3.0
g/kg/day) of SKI306X showed slight loss of body weight (approximately 5%) in comparison with control animals
during the administration period, their body weight loss was normally restored during the recovery period. No
significant change was found in all hematological parameters of SKI306X-treated groups except for the decreased
number of red blood cells in all female groups at the interim study. Statistically significant changes were observed
in several blood enzyme levels of SKI306X-treated groups; however, most of these significant changes were within
normal range and statistically significant values did not show dose-related responses. In SKI306X-treated groups,
the absolute and relative weights of liver, heart, and stomach were statistically different from those of control group,
but these differences disappeared at the end of recovery period and also drug-related gross and histopathological
findings in these organs were not found. No other drug-related gross and histopathological findings were observed.
It is concluded from the results of this study that non-toxic dose of SKI306X was estimated to be between 0.3 and
1.0 g/kg/day and the maximum tolerated dose of SKI306X was assumed to be higher than 3.0 g/kg/day.
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Table I. Experimental design of subacute toxicity study of
SKI306X in rats®

Number of animals sacrificed

Sex Dose Number At the end of experimental

(g/kg/day) of animals periods (week)

2 4 6

Control (T1) 20 5 10 5

03 (T2) 20 5 10 5

Male 149 (13 20 5 10 5

30 (T4 20 5 10 5

Control (T1) 20 5 10 5

03 (T2) 20 5 10 5

Female 14 (13) 29 5 10 5

30 (T4 20 5 10 5

“SKI306X was adminstered orally to rats once daily for 28
days, followed by a recovery period of 2 weeks.
*At the end of two-week recovery period.
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83 As}st 2E5A417](550 Express, Ciba-Coming, USA)
2 ol gale] 2 e},

2| 7| ZAL



MorZohH| SKI306X2| M=ol CHEE 4%

2}7 Ev]7|(Tissue Embedding Center, Reichert-Jung, Ger-
many)el] Em|3te] Microtome(Microtome 820 Mark II, Re-
ichert-Jung, Germany)®. 2 4-5 ym HHEL = &
toxylin & Eosin 93 %-& s}o] #absiodot,
Sxsts gy

¥ APl B 244 FAA FAE One-way
Analysis of Variance(ANOVA)2] Duncan's multiple range
test®} Tukey?] studentized testE SAS(Statistical Analysis
System)E- ©]-8-3}o] -§-2| 37348 A A FHsic}.

Hema-

A
aldt A7
SKI306X 2] 18 %k:f(3 0 g/k

S PSS Y IR DA

, E7-8F (1.0 glke) E
ol &
HlA

—|—'—‘-'F

e 2T - golon 4, AL 2 HlARgRe) A A g7

Body weight (g)

Time (week)

Fig. 1. Body weight changes of rats administered orally with
SKI306X. —: Male, --: Female, O: Control, ®: SKI306X 0.3
g/kg, ¥: SKI306X 1.0 g/kg, m: SKI306X 3.0 g/kg. *Sig-
nificantly different from control (p<0.05).

Table II. Mortality in rats treated orally with SK1306X
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Fig. 2. Food and Water consumption of male rats admini-
stered orally with SKI306X. —: Food consumption, --: Water
consumption, O: Control, ®: SKI306X 0.3 gkg, W¥: SKI
306X 1.0 g/kg, m: SKI306X 3.0 g/kg, *significantly different
from control (p<0.05).

Experimental period (week)

Dose

Sex (e/kg/day) Administration period (week) Recovery period (week)
1 2 3 4 Mortality 5 6 Mortality

Control 0 0 0 0 0/15 0 0 0/5

Male 0.3 0 0 0 0 0/15 0 0 0/5
1.0 0 0 0 0 0/15 0 0 0/5

3.0 0 0 0 0 0/15 0 0 0/5

Control 0 0 0 0 0/15 0 0 0/5

Female 0.3 0 0 0 0 0/15 0 0 0/5
1.0 0 0 0 0 0/15 0 0 0/5

3.0 0 0 0 0 0/15 0 0 0/5

“Number of dead animal.
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Fig. 3. Food and Water consumption of female rats ad-
ministered orally with SKI306X. — Food consumption, --:
Water consumption, O: Control, ®: SKI306X 0.3 g/kg, W¥:
SKI306X 1.0 g/kg, m: SKI306X 3.0 g/kg.

AP e dazgel ws olug ol wAY 4
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o] -5 A g-2kF0] e ASTH7} Controliel ]| -2 4
A Frrsldon w8EFeIF (3.0 gkg)el BUNX|7E
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Table III. Hematological results of rats treated orally with SKI306X for two weeks

Sex Dose WBC Lymph. Mono. Granul. RBC HGB HCT PLT

®kg) (0/mm) (%) %) (10%mm’)  (g/dl) @) (10%/mm’)
Control 13.06£3.29 90.02+2.53 852+2.27 1461034 6.29+055 629+£1.02 4056+2.82 128.64+22.77
Mal 0.3 8.8612.81 89.94+1.44 8.64+1.10 1421053 6.04+042 12.601+-0.50 39.20+2.19 121.80+10.70
ale 1.0 10.784+2.76 89.10+2.62 9.26+2.02 1.64+0.67 6.09+-0.39 12.80+-0.45 39.88+1.92 133.24%+ 9.08
3.0 11.70+3.38 90.54+1.99 8.32+151 1.04x£030 5.95+040 11.88+0.41 37.44+1.03 117.76+19.31
Control  8.10+1.79 93.20+1.48 592+1.06 0.88+043 6.2840.17 12.6 038 38.94+1.38 127.28+14.51
Female 0.3 8.501+3.89 88.724+5.81 9.62+546 1.661+0.88 5.8940.18* 12.24+0.36 37.26+0.46 111.60+29.36

1.0 12.04+3.66 93.02+1.78 5.98+1.42
3.0 8.90+1.71 94.40+1.41 4.98+1.23

1.00+£043 590%+0.21* 124414042 37.32+1.23 126.60+14.53
0.63+0.22 5.85+0.14* 12.25+0.13 36.95+1.16 137.65+ 7.86

Each value represents the mean+S.D. of 5 rats. *Significantly different from control (p < 0.05).

Table IV. Hematological results of rats treated orally with SKI306X for four weeks

Sex Dose WBC Lymph. Mono. Granul. RBC HGB HCT PLT
(g/kg)  (10’/mm’) (%) (%) (10%/mm?) (z/di) (%) (10%/mm®)
Control 14.274+5.25 89.30+2.43 928+2.07 1.42+048 7.17+0.38 14.04+0.79 43.88+2.00 124.78+12.91
Mal 03  14.89+540 89.30+2.14 9.174+1.81 1.53+0.83 7.05+0.33 14.20+0.63 43.28+1.71 110.94+10.82
a0 14874432 90.14+1.50 8.19+1.06 1.67+0.72 7.07+035 14.05+£0.56 43.354+1.75 121.18+12.85
3.0  14.75+£594 88.95+233 9424+1.61 1.63+0.87 7.21+0.44 14.29+-0.70 44.69+2.34 113.34+16.10
Control  10.89+3.96 94.0140.72 544-+0.65 0.55+021 6.88+038 13.53+0.71 41.624+1.92 110.94+10.37
Fomale " 12.9844.37 92.89-+213 620+1.67 0914052 6.624+031 13.72+0.77 39.62+2.66 115.48+10.64
remale g0 12.6143.05 92.73+121 652+1.19 0.75+0.26 6.884+0.24 13.21+0.41 40.49+1.28 119.80+15.08

3.0 12.77+£3.33 92.11+2.07 7.02+1.78 0.87+0.41

6.7240.25 13.27+0.23 40.64%+1.33 113.90+10.70

Each value represents the mean +S.D. of 10 rats.
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Table V. Hematological results of rats at the end of two-week recovery period after SKI306X treatment

Sex Dose WBC Lymph. Mono. Granul. RBC HGB HCT PLT
(gheg)  (10°/mm’) (%) (%) (10°/mm’) (2/d) (%) (10%/mm’)
Control 15.70+4.37 93.461+2.26 6.02+2.05 0524023 7.451+029 13.84+0.72 43.24+1.86 111.32+15.20
Mal 0.3 16.56+0.99 93.44+0.71 5.98+0.63 0.58+£0.13 7.60£0.26 14.20£0.30 44.841+0.85 116.68110.21
ale

3.0 14.35+1.87 92.77+1.64 6.68+1.38 0.55+0.26 7.38+0.16 14.20+0.45 44.33+0.72

1.0 16.06+552 92.73+2.19 6.64+2.04 0.62+0.26 7.53+0.29 13.90+0.59 43.84+1.78 10636+ 8.31

98.95+20.43

Control 11.86+2.66 93.661+1.24 5.84+1.14 0.50+0.12 7.05+0.32 13.424+0.54 41.08+2.21 108.00+10.29

Femal 0.3
emale o

10.96+2.95 94.32+1.37 5.16+1.24 0.52+0.18 6.79£0.13 13.02+0.36 39.52+0.62 10540+ 3.68
9.86+1.53 95.12+0.62 4.42+0.67 0.46+0.13 7.2440.23 13.60+0.32 41564096 103.84+ 5.93

3.0 13.584+8.59 92.74+3.12 6.56+2.56 0.70+0.57 7.15+0.34 13.58+0.83 41.50+2.31 108.72+17.71

Each value represents the mean+S.D. of 5 rats.
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Table IX. Urine analysis of rats treated orally with SKI306X for four weeks

Urobil-  Occult

S Dose . inogen  blood Bilirubin Ketone Glucose Protein pH Nitrite
7 B
- - - - - -+ 6 67 7 178 -
Control 5 5 5 5 5 5 4 1 0o 2 1 2 5
Mal 0.3 5 5 5 5 5 5 4 1 0 2 30 5
e 1.0 5 5 5 5 5 5 41 0 2 1 2 5
3.0 5 S 5 5 5 5 4 1 0 1 2 2 5
Control 5 5 5 5 S 5 50 2 2 1 0 5
Femal 0.3 5 5 5 5 5 5 4 1 2 1 1 1 5
emale 10 5 5 5 5 5 5 50 3 1 0 1 5
3.0 5 5 S 5 5 5 ;1 50 2 1 0 2 5
“Number of animals used. -: Negative, +: Slight. Each value represents the number o# animals under grade.
i
Table X. Urine analysis of rats at the end of two week recovery period after SKI306X treatment
Urobil- - Occult i 4in Ketone  Glucose  Protein pH Nitrite
Sex Dose e inogen  blood
(e/ke)
- - - - - - 6 67 7 78 -
Control 5 5 5 5 5 5 5 1 0 3 1 5
Male 0.3 5 5 5 5 5 5 5 1 0 4 0 5
1.0 5 5 5 5 5 5 5 1 0 3 1 5
3.0 5 5 5 5 5 5 5 0 1 4 0 5
Control 5 5 5 5 5 5 5 1 1 30 5
Female 0.3 5 5 5 5 5 5 4 0 3 2 0 5
1.0 5 5 5 5 5 5 5 0 2 3 0 5
3.0 5 5 5 5 5 5 5 0 3 2 0 5

“Number of animals used. -: Negative, +: Slight. Each value represents the number of animals under grade.
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Table XVII. Histopathological findings on rats treated with SKI306X for two weeks

Sex Male Female

Group T3 T4 T3 T4
Dose (g/kg/day) 1.0 3.0 1.0 3.0
No. of animal 5 5

Kidney

Spleen and Lymph node

Liver

Stomach & Intestines

Heart
Lung
Adrenal gland

Nervous system
Reproductive system

Tubular degeneration
Urinary cast

Lymphocyte infil.

Fibrosis

Cysts and Dilatation
Hemosiderosis
Extramedullary haemopoiesis
Pigmentation

Lymphoid changes
Hydropic and fatty changes
Lymphocyte infil.

Foci of altered hepatocytes
Bile duct hyperplasia
Fibrosis

Necrosis

Inflammation

Ulcerative changes

Atropy

Hyperplastic changes
Myocardial changes
Inflammation

Myocardial changes
Inflammation

Normal

Normal

Normal
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Table XVIII. Histopathological findings on rats treated with SKI306X for four weeks

No. of animal

Sex Male Female
Group T3 T4 T3 T4
Dose (g/kg/day) 1.0 3.0 1.0 3.0

Kidney

Spleen and Lymph node

Liver

Stomach & Intestines

Heart
Lung
Adrenal gland

Nervous system
Reproductive system

Tubular degeneration
Urinary cast

Lymphocyte infil.

Fibrosis

Cysts and Dilatation
Hemosiderosis
Extramedullary haemopoiesis
Pigmentation

Lymphoid changes
Hydropic and fatty changes
Lymphocyte infil.

Foci of altered hepatocytes
Bile duct hyperplasia
Fibrosis

Necrosis

Inflammation

Ulcerative changes

Atropy

Hyperplastic changes
Myocardial changes
Inflammation

Myocardial changes
Inflammation

Normal

Normal

Normal
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Flg 4. Permuclear clear area in the liver of a rat treated oral-
ly with SKI306X (3.0 g/kg/day) for 28 days. H & E (X< 300).
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AA A Y] 2715 {A 5 ISk (Fig. 7).
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Fig. 5. Proteinous casts in the proximal tubules of a rats fol-
lowing oral treatment with SKI306X (3.0 g/kg/day) for 28
days and a two-week recovery period. H & E (X 300).

Table XIX. Histopathological findings on rats at the end of 2 weeks recovery period after SKI306X treatment

Sex Male Female
Group T3 T4 T1 T3 T4
Dose (g/kg/day) 1.0 3.0 1.0 3.0

No. of animal

Kidney Tubular degeneration
Urinary cast

Lymphocyte infil.

Fibrosis

Cysts and Dilatation
Hemosiderosis
Extramedullary haemopoiesis
Pigmentation

Lymphoid changes
Hydropic and fatty changes
Lymphocyte infil.

Foci of altered hepatocytes
Bile duct hyperplasia
Fibrosis

Necrosis

Inflammation

Ulcerative changes

Atropy

Hyperplastic changes
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Fig. 6. Tubular dilatation and marked fibrosis in the kldne
of a rats following oral treatment with SKI306X (3.0 g/kg/day)
for 28 days and a two-week recovery period. H & E (X 300).

Fig. 7. Bile duct hyperplasia, inflammation and periductular
fibrosis in the liver of a rats following oral treatment with
SKI306X (3.0 g/kg/day) for 28 days and a two-week recovery
period. H & E (X 300).
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