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Influences of Sosiho-Tang Extracts and Prednisolone on
the Toxicity of Carbon tetrachloride in Rats
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ABSTRACT

Influences of the concurrent administration of carbon tetrachloride and prednisolone
on the biometric, biochemical and histological findings were investigated in male rats
prefered twice Sosio-Tang extracts at intervals of 24 hours.

Influences of the concurrent admininistration of carbon tetrachiorides and pred-
nisolone twice a week respectively on the findings were also investigated in male rats
fed freely diet and.tab water mixed with Sosio-Tang extracts for six weeks.

1. Sosio-Tang extracts. decreased the toxicity of carbon tetrachloride. This was
proved by biometric, biochemical and histological findings.

2. Prednisolone increased the toxicity caused by carbon tetrachloride.

3. The group treated with Sosio-Tang extracts. and prednisolon concomitantly
increased the toxicity compared with Sosio-Tang extracts. treated group.
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Table 1. Acute exposure schedule

Treatment
Groups Carbon tetrachloride* Prednisolone** Sosio-Tang Ex.***
(s.c.) (i.m.) (p.0.)
Normal (10) - — -
Control (10) 1.0 ml/kg — —
A-1(10) 1.0 ml/kg - 200 mg
A-2 (10) 1.0 ml/kg - 600 mg
B (10) 1.0 ml/kg 5mg/kg -
C-1 (10) 1.0 ml/kg 5mg/kg 200 mg
C-2 (10) 1.0 ml/kg 5mg/kg 600 mg

*Carbon tetrachloride was administered subcutaneously as a 25% (V/V) ,s?)lution in olive oil at a dose of 4 ml

solution/kg.
Prednisolone was administered intramuscularly.

***Sosio-Tang Ex. was administered per os by sonde for 2 days before carbon tetrachloride injection.
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Table 2. Subacute exposure schedule

Treatment
Groups Carbon tetrachloride* Prednisolone** Sosio-Tang Ex.***
(s.c.) (i.m.) (p.o.)
Normal (10) - — -
Control (10) 0.5 ml/kg - —
D-1 (10) 0.5 mg/kg - 12 mg/ml
D-2 (10) 0.5 mg/kg - 36 mg/ml
E (10) 0.5mg/kg 5 mg/kg —
F-1(10) 0.5mg/kg 5mg/kg 12 mg/ml
F-2 (10) 0.5 mg/kg 5mg/kg 36 mg/ml

*Carbon tetrachloride was administered subcutaneously twice a week for 6 weeks as a 25% solution (V/V) in olive

oil at a dose of 2 ml solution/kg.

**Prednisolone was administered intramuscularly twice a week for 6 weeks.

***Sosio-Tang Ex. was administered by tap water ad libitum for 6 weeks.
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Table 3. Effect of pretreatment of Sosio-Tang Ex. on the principle organ weights in exposed rats with CCl, and

prednisolone.

Groups Liver w./Body w. (%) Kidney w./Body w. (%) Spleen.w./Body w. (%)
Normal (10} 4.06+0.46 0.43+0.05 0.59+0.35
Control (10) 4254047 0.39+0.07 0.65+0.26
A-1(10) 3.96+0.46 0.39+0.04 0.54+0.14
A-2 (10) 4.04+0.56 0.39+0.05 0.59+0.14
B (10) 4.05+0.43 0.42+0.03 0.63+0.18
C-1 (10 #4.92+£0.73*** +4+0.46+0.03** 0.64+0.34
C-2 (10) +4.67+0.62* 0.41+0.02 0.54+0.17

Organ weights were determined at 24 hours after the exposure with CCl, and prednisolone.
Values are mean+S.D. Significantly different from control group. (*0.05<p<0.1, **p<0.05, ***p<0.01)
Significantly different between A group and C group. (+p<0.05, ++p<0.01)

Table 4. Effect of pretreatment of Sosio-Tang Ex. on the principle organ weights in exposed rats with CCl, and

prednisolone.

Groups Liber w./Body w. (%) Kidney w./Body w. (%) Spleen w./Body w. (%)
Normal (10) 3.95+0.45 0.43+0.04 0.601+0.28
Control (10) 4.41+047# 0.41+0.01 0.68+0.21
A-1(10) 4.13+0.49 0.53+0.14 0.78+0.33
A-2 (10) 4.234+0.43 0.50+0.08 0.65+0.19
B (10) 3.96+0.54 0.48+0.08 0.56+0.09
C-1 (10) 4.01+0.72 0.54+0.10** 0.68+0.24
C-2 (10) 3.98+0.50 0.53+0.07** 0.69+0.31

Organ weights were determined at 72 hours after the exposure with CCl, and prednisolone.

Values are mean=+S.D. Significantly different from normal group. (# p<0.05)

trol group. (**p<0.01)

Significantly different from con-
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Table 5. Effect of pretreatment of Sosio-Tang Ex. on the biochemical items in exposed rats with CCl, and

prednisolone
Groups SGOT SGPT ALP s-Triglyceride s-Cholesterol
(unit/L) (unit/L) (unit/L) (unit/dl) (unit/d!l)
normal (10) 102.7+£14.0 373+ 94 121.6+27.1 38.7x6.6 54.8+12.8
control (10) 164.3+24.6 57.7+11.8 22434314 346444 50.4+18.3
A-1 (10) 139.4£21.1** 478+12.1 180.4+30.7*** 41.145.1** 63.4+19.7
A-2 (10) 142.7+27.3 45.7+15.3 183.4+28.7*** 40.0+8.9 56.71+22.1
B (10) 154.2+31.2 69.3+21.3 194.1+22.6* 34157 58.4+17.3
C-1(10) ++170.3+36.6 ++4781+£20.9* +++246.2+34.1 37.9+6.1 60.7£20.6
C-2 (10) +176.7+34.9 +4+72.4+242 +4+227.8+31.8 384448 62.3+£16.3

Laboratory function tests were determined at 24 hours after the exposure with CCl, and prednisolone.
Values are mean+S.D. Significantly different from control group. (*p<0.05, **p<0.01, ***p<0.001)
Significantly different between A group and C group. (+p<0.05, ++p<0.01, +++p<0.001)

Table 6. Effect of pretreatment of Sesio-Tang Ex. on the biochemical items in exposed rats with CCl, and

prednisolone
Groups SGOT SGPT ALP s-Triglyceride s-Cholesterol
(unit/L) (unit/L) (unit/L) (mg/dl) (mg/dl)
normal (10) 10431197 34. +110 13794238 40.8+6.5 59.2:+15.2
control (10) 131.94+26.5 50.4+13.9 190.7+35.3 39.6+8.9 59.5+19.9
A-1(10) 106.6 +14.3** 42.4+10.8 187.6£34.0 36.1+9.2 58.8+20.9
A-2 (10) 106.9+18.6* 40.9+17.8 190.4+36.0 33.3+9.8 35.4+16.0**
B (10) 111.7£27.1 62.4+17.2 163.9+34.7 34.9+7.8 49.2+20.1
C-1(10) 108.3£11.0*** 38.8+ 9.3*** 194.42-35.9 38.3+£7.1 42.84+15.2*
C-2 (10) 110.6 £21.6** 4561145 200.9+40.6 355+75 +53.14+13.2

Laboratory function tests were determined at 72 hours after the exposure with CCl, and prednisolone.

Values are mean+S.D. Significantly different from control group. (*p<0.05, **p<0.01, ***p<0.001)

Significantly different between A group and C group. (+p<0.01)
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Table 7. Effect of Sosio-Tang Ex., prednisolone and CCl, administered for 6 weeks on the weight gain and the

principle organ weights in rats

Liver w./Body w.(%) Kidney w./Body w.(%) Spleen w./Body w.{%)

Groups Body w. gain(gram)
normal (10) 62.1+11.5 3.60+0.20 0.47+0.04 0.49+0.10
control (10) 36.7£10.6 4.14+0.31 0.48+0.04 0.53+0.12
D-1(12) 47.7+£8.3** 4.10+£0.34 0.51+0.24 0.50+0.08
D-2 (12) 55.9+10.9** 3.85+0.39 0.48+0.04 0.43+0.05**
E © 4.42412.8*** 4174048 0.60+0.05%** 0.52+0.09
F-1(11) ++5.05+16.5*** 4.03+0.38 ++O.Sgi0.04‘** 0.51+0.14
F-2 (10) ++8.354£19.2*** 4.31+0.68 +0.59+0.07** 0.50+0.11

Values are mean=+S.D. Significantly different from control group. (*p<0.05, **p<0.001)
Significantly different between D group and F group. (+p<0.01, ++p<0.001)
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Table 8. Effect of Sosio-Tang Ex., prednisolone and CCl, admistered for 6 weeks on the biochemical items in

rats.
Groups SGOT SGPT ALP s-Triglyceride s-Cholesterol
(unit/L) (unit/L) (unit/L) (mg/dl) (mg/dl)
normal (10) 107.0+14.6 32.2+£9.39 96.0+8.12 36.2+3.4 68.9+275
control (10) 237.5+36.2 107.5+25.0 133.2+£34.0 26.5+3.6 66.4 £25.7
D-1(12) 180.14+34.3*** 96.1+£20.9 146.1+34.3 25.3+6.8 52.6+£19.0
D-2 (12) 161.7+£29.3*** 64.5+18.0*** 129.0+29.3 29.0+3.9 50.71x22.1
E 9 280.7+34.4** 102.4£28.7 141.2+32.4 36.0+4.4*** 79.0+24.8
F-1(11) +++ 281.3+45.3** 153.0£31.2** ++4+169.7+35.1 +31.6+£7.0* +++83.9+31.4
-2 (10) +++ 251.1+439 137.7+37.2* +++188.7+40.2*** 271+75 ++88.0+£36.1

Values are mean+S.D. Significantly different from control group. (*p<0.05, **p<0.01, **p<0.001)
Significantly different between D group and F group. (+p<0.05, ++p<0.01, +++p<0.001)
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Table 9. Histological changes in rat liver

CCl, CCL+So1l CClL,+So02 CCl,+Pds CCl, +Pds+Sol CCl,+Pds+So02
Histological findings
24h 72h 6w 24h 72h 6w 24h 72h 6w 24h 72h 6w 24h 72h 6w 24h 72h 6w
Fatty changes 0—1+ 0-1+ 4+ 0-—-1+1-2+ 3+ 0-1+0—1+ 3+ 0—-1+ o0+ 3+ 1+ 1+ 4+ 1+ 0—-1+ 4+
Ground glass
appearance - - 1+ 0+ - — - - 1+ o0+ 0+ 3+ - 1+ 2+ 0+ 1+ 2+
Acidophilic body - - - - - - 1+ 1+ - 2+ - 1+ - 1+ 1-2+ - 1+ 2+
Spotty necrosis + - - 1+ - - 1+ - 14+ 14+ - 2+ 1+ 1+ 1+ 1+ 1+ 2+
Pericholangitis 1+ - - 1+ - 1+ 2+ - 2+ 1+ - - 1+ - - - 1+ 2+
Eosinophilic infiltr
-ation in centrilo - - 1+ -~ 3+ - 1+ - - 1+ - - - 1+ - - - -
-bular area
Intracytoplasmic .
degeneration 4+ 3+ 2+ 3+ 1+ 2+ 2+ 1+ 1+ 1+ - 2+ 3+ 3+ 2+ 2-3+ 2+ 1+
Sinusoidal dilation - — — - 2+ - 1+ — - 1+ 1+ - 1+ -~ - - 1+ -
Neutrophilic
infiltration - - - - - - - - - - 2+ - - - - - - 1+
Bridging necrosis - - — — - - - — — - - - - — 3+ - - -
0; No change 1+; Little change 2+; minimal change 3+4; Moderated change 4+; Severe change
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Fig. 1. Fatty changes are evident, CClL, +Pds+So Fig. 2. Fatty changes evident, CCl, +Pds+So treat-
treated group, H & E, x40 ed group, H & E, %250

Fig. 3. Severe fatty changes are prominent in CV Fig. 4. Fatty changes are associated with ground
area CCl, +Pds+So treated group, H & E, glass appearance. CCl, +Pds treated group, H
% 100 & E, X250

Fig. 5. Prominent fatty changes are associated with Fig. 6. Eosinophilic and lymphocytic infiltration in
intracytoplasmic deneration, CCI, treated CV area, CCl, +8So treated group, H & E,
group, H & E, X100 X100
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Fig. 7. Lymphocytes are infiltrated in peripotal area, Fig. 8. Characteristic pericholangitis are evident,
CCl,+So treated group, H & E, x100 CCl,+So treated group, H & E, X100

Fig. 9. Acidophilic bodies and spotty necrosis are Fig. 10. Disperesed spotty necrosis and neutrophilic
evident, CCl,+Pds+So treated group, H & infiltration, CCl,+Pds treated group, H &
E, X100 E, Xx100

Fig. 11. Prominent Kupffer protiferation are evident, Fig. 12. Intracytoplasmic degeneration are promi-
CCl, treated group, H & E, X100 nent, CCl, treated group, H & E, x100
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