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Abstract—The acute and subacute toxicities and pharmacological actions of two
preparations of Ssanghwa Tang prescriptions have been evaluated in mice, rats and
rabbits. The two prescriptions were found to be safe drugs because those preparations
exhibited almost no acute and subacute toxicities even at a high dosage level. The
two prescriptions elicited CNS depressant activities characterized by potentiation of
hexobarbital-induced narcosis, antipyretic activity in typhoid-vaccinated rabbits and a

significant antifatigue effect against cold immobilized stress, the activities of prescrip-
tion B being more potent.
Keywords—Gami Ssanghwa Tang prescriptions - antipyretic activity « sedative

action - antifatigue action « acute and subacute toxicities
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Table 1. The presciption of Gami Ssanghwa Tang -

preparations

\ Preparations

?reslcrii;fion
(single dose)

Crude Drugs \ A B
2 of(Paeoniae Radix) 2.0g 2.0g
27 (Angelicae gigantis Radix) 1.7¢g 1.7g
3 7] (Astragali Radix) 1.0g i.0g
% % (Cnidii Rhizoma) 1.7¢g 1.7g
Z % (Glycyrrhizae Radix) 0.5g 1.0g
%A 3 (Rehmanniae Radix) 1.7¢ 1.7¢
3% (Atractylodis Rhizoma) 1.5g 1.5g
% (Puerariae Radix) 1.7g 1L7g
Al A (Cinnamomum cassiae Cortex) — 1.33 g
A 7} (Zingiberis Rhizoma) — 1.33¢
W] % (Zizyphi Fructus) — 1.33g
9l A4 (Ginseng Radix) — 0.5g
Sucrose 3.5g 4.0g
Fructose 4.0g 5.0g
Benzoic acid 75 mg 50 mg
Dehydroacetic acid 75mg = —
Methy] parahydroxybenzoate — 45 mg
Propyl parahydroxybenzoate — 5mg
Phosphoric acid g.s. q.s.
Ethanol 1.95ml  2.0ml
Dist. water q.s. q.s.
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Table II. Minimum lethal dose of prescription A

ﬁ.ﬁ #EE ) and B in mice B
Samples Dose(g/kg) ggétﬁﬁu?eigg
it 3 SaMEl - oa arr a
A AW B AT FAEAE WED @ oo
R Table Iel % “/?“6}9514 A A Y B E 23:6(;;.1:)) 0/10
 OEHES 10f5E AT mE 2 s} Prescription B 23.6(G.p) 10/10
E FE B AwEA ¢ 9}\'0 2E OREL R 11.8(i.p) 3/10
frsk ek HARS 100£%(25.6 g/kgo. 24 Tk G 010
] BABBLES 5g/kge] oF 4.79)9)E 7 2.600) 010
FHo g ot 94 Aard @okeh. whebA a; :iig;\ ;(0)8;\1 b) 4-&-=e) 50M
o] W59 LDsE F38lE Ao 2wl dte & Prcescrip:ion A; 23.6g/kg=150ml of sample/kg
sket. HHES] 50f%el &l gete Be B # Prescription B; 23.6g/kg=200ml of sample/kg
Table IIla. Clinical chemistry of female mice orally administered with prescription A and B for
4 weeks
Low dose Medium dose High dose
Control _—
A B A B A B
Glucose(mg/dl) 161+39.3 153. +21.1 149+19.5  151:-20.5 159+24.5 150+25.4 1556::26.5
Protein(g/dl) 5.11+0.3  5.0+0.3  4.8:0.5 4.8+0.3  5.0+0.3  4.9::0.4  4.9%0.3
ALP(KAU) 9.3+0.8 8.910.3  9.1%0.5 8.5:120.6  9.0:0.4  8.9+0.5  8.9:40.6
Bilirubin(mg/dl) ~ 0.407:0.04 0.38%0.02 0.3840.05 0.414-0.05 0.37-0.03 0.3940.06 0.44+0.05
Cl(meq/l) 122,44:1.98 119+2.04 120.9+1.87 123.9--1.59 124.3+2.76 118.442.35 119.2-:2.36
BUN(mg/dl) 24.5:53.2 22.742.2  23.4+2.4  23,543.2 22.8+3.4 22.1+2.5 23.6:%4.1
GOT(K unit) 39.5::6.5 36.9%4.8 36.4+5.9  38.6+5.7 39.4+6.3 39.2£5.8 37.2%7.1
GPT(X unit) 15.5+2.5 14.9%2.9 14.4%3.3  15.7+3.1 14.14+3.6 14.7+2.5 15.4%3.7

Table IIIb. Clinical chemistry of male rats orally administered with prescription A and B for 4 weeks

Low dose Medium dose High dose

Control -—- S
A B A B A B
Glucose(mg/dl) 156+11.3 1482+20.1 135418.5 1462+14.3 1562+15.0 150+10.0 139+18.2
Protein(g/dl) 6.140.4 6.220.3 5.9-+0.9 6.34+1.0 5.8+0.7 5.9:4-0.2 6.3:+0.1
ALPQU/D) 19.2+4.0 18.5%+2.5 19.94+2.9 18.3%2.1 19.14+0.8 19,4450 18.442.0

Bilirubin(mg/dl) 0.17:£0.02 0.19240.09 0.204+0.01 0.16:=0.04 0.18:£0.11 0.16+0.04 0.184:0.09
Creatinine(mg/dl)  0.7240.07 0.71240.1 0.6840.05 0.7340.09 0.70::0.11 0.6940.12 0.71:£0.21

Na*(meq/l) 14.61.1 139.0:2,5 141.14+3.0 145,2+2.1 143.1%+1.5 140.0+4.3 142.9%+1.7
K*(meq/l) 4.7+0.3  4.5+0.7 4.970.1 5.0+0.2 4.6+0.5 4.5+0.8  4.3740.9
Cl~(meq/I) 105.0+2.0 108.1+3.1 104.3+1.7 102.4%1.9 106.3%+4.2 103.9%2.2 101.9+2.3
BUN(mg/dl) 16.2£1.6 15.9%£2.0 16.4%1.4 15.5%1.2 16.0%+2.3 16.4+1.2 15.8+1.1
GOT(K unit) 62.0+9.1 61.9+10.4 63.2%£2.9 65.2+10.1 60.1%£9.9 59.8+5.9 62.3+5.4
GPT(X unit) 12.1£2.3  13.0%2.9 11.9*1.8 12.3%=1.1 10.9%2.4 12.0%1.9 12.4+1.2

Bleeding time(min) 6.9+1.5  6.8%2.0  7.2%1.9 6.56+2.2 7.1£1l.4 7.3%0.9 6.9%2.4
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Table Ilec. Clinical chemistry of female rats orally administered with prescription A and B for 4 weeks

Low dose Medium dose High dose
Control
A B A B A B
Glucose(mg/dl) 139.3420.1 142.9+10.3 135.14+11.2 129.5+9.1 121.84+10.2 139.33-20.4 142.5+8.3
Protein(g/dl) 6.210.3 5.940.8 6.410.2 6.51+0.1 5.8+0.9 6.1+0.3 6.4%0.9
ALP(KAU) 12.843.2 11.9+2.8 13.1+1.9 12.9+2.4 12.7+3.5 11.5+3.9 14.1+1.5

Bitirubin(mg/dl) 0.1920.02 0.18%+0.01 0.20::0.09 0.1740.10 0.19::0.04 0.18+0.04 0.19:10.08
Creatine(mg/dl) 0.7610.09 0.68+0.10 0.7140.08 0.72+0.05 0.7430.09 0.710.07 0.6930.09

Na(meq/D) 145.0+1.0 148.3+0.9 143.9%2.5 142.743.1 141.6%+1.9 143.542.3 145.942.1
K{(meq/1) 4.1+0.2  3.970.3  4.040.2 3.84+0.4 4.2+0.3 4.1+0.8 3.9%+0.7
Cl(meq/1) 108+2.0  110*=4.1  109+1.9  106-+2.8  112+5.0  105::2.2  105+4.4
BUN(mg/dl) 19.5+9.1 19.9+4.5 20.048.5 19.3%+2.9 18.8+7.2 19.2+4.0 20.3%+3.9
GOT(K unit) 63.214.4 62.9::10.1 60.13+9.3 64.1%13.1 61.9+5.8 62.4+5.9 65.1%+4.1
GPT(K unit) 14.2+8.3  15.0+5.9 14.5%7.4 14.816.1 13.9%+4.4 15.0%3.5 14.2%4.1

Bleeding time(min) 7.34:2.1 7.4%+18 7.6+2.0 6.8£0.9 7.0*xl.2 7.1%£1.9 7.5%2.1

Table IVa. Hematological observations of rats orally administered with prescription A and B for
4 weeks

Low dose Medium dose High dose
A B A B A B

Sex Control

WBC(Xx103/mm®) - M  10.8+2.5 11.1%+3.4 10.9+1.2 12.10£1.8 11.8+1.2 10.3%+2.3 10.1*1.5
« F 9.8+2.5 8.7%£1.9 9.2+1.8 9.241.7 09.1+0.8 8.1+1.2. 9.3+2.0
Hb(g/dD) M 14.8+1.4 14.1%2.1 15.1+1.9 15.7+1.9 15.440.9 13.942.4 14.2+1.7
F  15.6+1.1 14.940.7 15.240.6 15.3%+0.4 14.2%+1.1 14.2+0.6 15.14+2.4
M 43.243.5 42.3%4.1 44,9%1.2 47.6+1.9 45.1%+2.9 45,8+5.2 '46.323.2

F

44.1+2.8 42.44+1.9 41.942.3 46.110.8 44.2:+3.5 44.932.3 42.9%0.9

Het(%)

M male; F :female.

Table IVb. Hematological observations of mice orally administered prescription A and B for 4 weeks

Low dose Medium dose High dose
A B A B A B

Sex Control

WBC(x10*/mm®) M 7.4x1.7 6.9%£0.9 7.2+1.1 7.3+0.4 7.3+1.7 6.8%£1l.5 7.3%1.2
‘ F 7.0+1.5 6.8+1.2 7.1+0.9 7.4%+0.7 7.24£0.5 6.9*f1.1 7.1£15
Hb(g/dl) M 15.14:0.5 14.940.7 15.0%+1.3 14.5+0.9 15.9%1.6 14.1£0.7 15.21£2.0

F 15.4+0.6 14.7+0.7 14.6+1.1 15.6:£0.4 15.1%1.7 14.24+2.1 14.9+1.3
M 49.1%1.9 48.8}+2.3 50.1+1.2 49.8%£0.9 51.2+0.9 50.3+1.7 48.91%0.9
F

50.042.0 49.1%+1.5 47.0+2.1 51.141.7 49.3%+1.9 48.611.2 49.9%+2.1

Het(%)

M:male; F:female.
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O[ oC 120 180 240 300
Time after Typhoid inj.

360 (min}

a;Control (0.9% saline soln.)
b;Prescription A (3g/Kg)
c: A (59/Kg)
a: B (39/Kg)
e: B (5g9/Kg)
Fig. 1. Antipyretic activity in rabbit. Samples were

given orally 90 min(arrow) after the injec-
tion of typhoiPp vaccine(0.5ml/kg, i.v.)

Table V. The effect of prescription A and B on
hexobarbital induced sleeping time in mice

[2)
Group(N=7) (g /EZS;. 0) Sleeping time Cfnt(;fol
Control — 27.3+1.2 100
(0.5% CMC-
saline)
Prescription A 1 30.94:1.1 113.2
3 39.04-0, 8*** 142.9
Prescription B 1 35.7+1. 4%%* 130.8
3 39.941, 3*** 146.2

Mice were given orally 1hr, prior to the injection
of hexobital-Na (80 mg/kg, i.p)

Data were expressed as mean+S.E

Significantly different from the control:
FEp<0. 001.

Table VI. The anti-fatigue effect of prescription A and B against an immobilization stress in mice
D No. of animals Working capacity (min)
Group ( /kose ip)
8/Kg, 1P at 4°  at 10° at 4° at 10°
Control(saline) — 6 4 5 50+0 34 10.25+0.63
Prescription A 1.5 6 6 10.00+2.22 15,501, 89***
3.0 6 5 13.33-1. 96%* 17.0042. 85***
Prescription B 1.5 5 4 13. 80+ 1. 59%** 16.50+2. 40*
3.0 6 4 14.83+2. 63** 15.5043.23

The dynamic work was performed 30 min after sample treatment. Data were expressed as mean+S.E.

Significantly different from the control; *p<{0.05, **p<(0.01,

*#¥p<0. 001.
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