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Single Oral Dose Toxicity Test and Four Weeks Repeated Oral Dose Determination Test
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ABSTRACT

Objectives : This study aimed to evaluate the single oral dose toxicity and four weeks repeated dose determination of
Gamisasangia—tang (GST) in male and female Sprague-Dawley rats.

Methods : In the single oral toxicity study, rats were orally administered a single dose of 0 and 5,000 mg/kg GST. There
were 5 rats in each group. After single administration, mortality, clinical signs, body weight changes and gross pathological finding

were observed for 14 days.
In the 4-weeks repeated oral dose determination study, rats were orally administered a single dose of 0, 1,250, 2,500 or 5,000

mg/kg GST. There were 5 rats in each group. Mortality. clinical signs, body weight changes, food consumption and gross
pathological finding were observed for 28 days. Organ weight, clinical chemistry and hematology were tested after 28 days.
Results = There was no mortality in either of the two studies. There were also no significant differences in clinical sign.
body weight, organ weights, hematological or serum chemical parameters between the GST and control groups.
Conclusions : The results obtained in this study suggest that the 50% lethal dose of GST is over 5000 mg/kg. so this
finding would be expected to provide scientific evidence for the safety of GST.

Key words : Sasangia-tang (Shechuangzi-tang), safety, single dose toxicity, 4-weeks repeated dose determinating, LDs
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Table 1. The Composition of GST.

Herbal name Herbal name Amount
(Korean) (g)

AR Cnidi Fructus 2.56
LR Stemonae Radix 2.56
2z Spirodelae Herba 2.56
I A Sophora oot 2.56
T A Angelica Gigas Foot 1.28
2= Clematidis Radix 1.28

Total 12.80
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One-way

BHEDl - EXF - 0fH|Y - HYUH - No|E - HEE - s

analysis of variance(ANOVA)ZS AlAste] o)A
(F94F : 005 #25™ Dunnett's t-testo]
SRS AREITHReE ¢ %S 000 2 0.0D).
SHAbo] 714%™ Kruskal-Wallis testS Al A 3}
FIA(F4E ¢ 0.05) 0] I Steel teste] of
FARE AABH R SF 5 006 2 0.0D).

<k 5,000 mg/kg FodTAA Fof ¥
196l 2F&&319 (compound colored stool) ] 4
7+ 39, W7k A(decrease of fecal volume) 7} %7
13 $EH G FEEYHS AFEA 95 o
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TJr H] FA A Sle AFHste dAEHA

Table 2. Clinical Signs of SD Rats in Single Oral Dose Toxicity Test.

g Group/Dose Clinical sien Days after dosing

(mg/kg) A7 4 5 6 7 8 9 10 11 12 13 14

G1/0 (n=5) NOA* 5 5 5 5 5 5 5 5 5 5 5 5 5

Male 3 NOA 2 5 5 5 5 5 5 5 5 5 5 5 5
G2/5,000 (n=5) oSt 3

G1/0 (n=5) NOA 5 5 5 5 5 5 5 5 5 5 5 5 5

Female NOA 2 5 5 5 5 5 5 5 5 5 5 5 5
G2/5,000 (n=5) CCS 3
DFV* 1

: No observable abnormality, ¥ :

Compound colored stool, ¥ : Decrease of fecal volume
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Body weight (g)
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Fig. 1. Body weight (g) changes of male (A), female (B) rats in 14 days single dose toxicity study of GST.

Values are expressed as mean * standard deviation (n=5).
G1 : sterile water administration group, G2 @ GST extract 5,000 mg/kg administration group

3) 8 ¥ALA
BAAL 4 dE2F 2 5,000 mg/kg FoI oM

mg/kg/day FedellA A E fAHA ok

oF-2-%9)4 (compound  colored stool) ¢ 2,500
mg/kg/day FIe 7 1nlelel 4l 2ut]el
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d Aoz A= (Table 3).
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Table 3. Clinical Signs of SD Rats in 4-Weeks Repeated Oral Dose Determination Test.

Group . Day
B (I/n]g})ﬁg) O ) 93 4567 8 91011121314151617 181920 21 22 23 24 25 26 27 28
VD NoA™ 555555 5555555555555555555555
G(Zn/l'é‘?ONOA5555555555555555555555555555
NOA 55555 4 4 4 44444455554 4555553733
G3/2500 CCS? 111111111 11 111
Male (n=5) SA? 112
SB! 11
NOA 555111 1 1111111
G4/5000 CCS 4 4455454 4423445555555575°75°75
(n=5  SA 1223333233 44444444444
SB 99992922233 41133°21 1
(Slz/g) NOA 555555555555555555550555556555
GULB0 NoA 55555 55555555555555555555555
NOA 55555 4444455555554 4325555%533
G3/2500 CCS 11111 11 9 9
Female (n=5)  gp 1112
SB 11
NOA 5552211111111222222222111 11
G4/5.000 CCS 33 4 4 444 4442223333323 44444
(n=5  SA 1122222292333333423433
SB 111111111121233 22922272
* ¢ (linical sign, ¥ : No observable abnormality, ¥ : Compound colored stool, ¢ : Salivation after dosing, Il : Salivation
before dosing
A ) B 0 —-G1: Omg/kg/day
400 4 -=-G2: 1,250mg/kg/day
G3: 2,500mg/kg/day
G 3 560 —=G4: 5,000mg/kg/day
.g ‘gzoo./)‘%"
-§‘ ~-G1: Omg/kg/day -§’ —
m 100 -=-G2: 1,250mg/kg/day a 100
+G3: 2,500mg/kg/day
4 —=G4: 5,000mg/kg/day 8
0 1 2 3 4 0 1 2 3 4

Duration on study (week) Duration on study (week)

Fig. 2. Body weight (g) changes of male (A), female (B) rats in 4-weeks repeated oral dose determination
test of GST.

Values are expressed as mean + standard deviation (n=5). Gl : sterile water administration group, G2 : GST
extract 1.250 mg/kg/day administration group, G3 @ GST extract 2.500 mg/kg/day administration group, G4 : GST
extract 5,000 mg/kg/day administration group. * : Significantly different from control by Steel test (2<0.05)
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GST2| Sprague-Dawley RatE o|&¢t tts| 2150 5

A 40 A
5 ¥ M/‘—/:’Lf_f’l
S ‘
é 20 -
5 --G1: Omg/kg/day
."2 16 -#-G2: 1,250mg/kg/day
2 G3: 2,500mg/kg/day
—G3: 5,000mg/kg/day
0

0 1 2 3 4

Duration on study (week)

MAE 2 4%

40 -

30 A

i
; } i

20 -P—K"a:’l_-f/%’/_r ]
--G1: Omg/kg/day

-#-G2: 1,250mg/kg/day
G3: 2,500mg/kg/day
—G3: 5,000mg/kg/day

10 1

Food consumption (g)

0 1 2 3 4

Duration on study (week)

Fig. 3. Food Consumption (g) changes of male (A), female (B) rats in 4-weeks repeated oral dose

determination test of GST.

Values are expressed as mean * standard deviation (n=5). Gl : sterile water administration group, G2 : GST
extract 1,250 mg/kg/day administration group, G3 : GST extract 2,500 mg/kg/day administration group, G4 : GST
extract 5,000 mg/kg/day administration group. * : Significantly different from control by Steel test (2<0.05)

Q934 R4

)
G4 AWED Rzl APEA dgem

14 EATA fol40)

H a2 'z‘
BRe W AN WD, SR EAel B
297 ghol 54542l )% glsieh(Table 4).

Table 4. Hematological Values of SD Rats in 4-Weeks Repeated Oral Dose Determination Test.

Group/Dose (mg/kg/day)

s G1/0 G2/1,250 G3/2,500 G4/5,000

RBC (x10° cells/ul) 7.66£0.27 7.61£0.40 744088 7624011

HGB (g/dL) 15.0£0.4 15.0£0.4 145416 14.9+0.4

HCT (%) 435514 429521 42.743.6 42.840.9

Ve MCYV (L) 56.9+1.1 56.5£2.2 57.7+3.1 561415
RBC Indices  MCH (pg) 19.6£0.6 19.8+0.8 19.650.6 19.640.6

MCHC (g/dL) 34606 35110 33.9+1.2 34.840.5

PLT (x10° cells/ul) 102767 1,037+98 1.207£300 102778

WBC (x10° cells/ul) 874:120  1128£336  10.05:2.26  8.81£3.10

RBC (x10° cells/yl) 8.00£0.26 TT8L037 7328026 7.65:0.23

HGB (g/dL) 15506 154203 14.4£0.9 15.240.4

HCT (%) 44019 439:1.0 412:27 430408

Pemale MCV (fL) 549+13 56.5£2.0 56.2+1.9 56.241.2
RBC Indices MCH (pg) 19.30.4 19907 19.740.7 19.9+05

MCHC (g/dL)  352+02 35.240.3 35.1£02 35.440.3

PLT (x10° cells/ul) 1,152:153 1,111£80 1,118256 1,153+112

WBC (x10° cells/ul) 488+1.74 5.05+1.06 4744107 5.48+113

Values are expressed by mean + standard deviation (n=>5). * : Significantly different from control by Dunnett's t-test (z€0.01)
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gl Asietn HAt
°‘74 5,000 mg/kg/day FolellA] 22 AHE

(total cholesterol :
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Mol 44
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Aol .

od=
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Table 5. Clinical Chemistry Values of SD Rats in 4-Weeks Repeated Oral Dose Determination Test.

Group/Dose (mg/kg/day)

S G1/0 G2/1.250 (G3/2500 G4/5.000
ALT (U/L) 29.2£3.0 27.8+2.7 28.145.4 32.2+13.2
AST (U/L) 71.949.2 65.245.1 62.3+3.6 59.3+4.8*
ALP (U/L) 722.9£251.6 694.1£124.0 689.6£96.9 722.2+206.6
BUN (mg/dL) 12.3£1.7 13.7+0.9 14.4+2.5 14.6£2.2
Creatinine (mg/dL) 0.40+0.04 0.40£0.03 0.39+0.02 0.39+0.04
Male TP (g/dL) 5.5%0.2 5.6%0.2 5.60.2 5.7+0.1
Albumin (g/dL) 2.3£0.1 2.30.1 2.4%0.1 2.4%0.1
A/G ratio 0.72+0.02 0.70£0.06 0.74+0.04 0.76x0.06
T-Cholesterol (mg/dL) 79£10 76=11 716 84+19
TG (mg/dL) 38+24 44+14 41£13 27£5
Glucose (mg/dL) 157420 14549 141411 138+16
ALT (U/L) 22.6+4.7 23.3+3.1 26.7+4.1 28.9+8.2
AST (U/L) 69.4+7.2 67.545.0 64.3+7.3 61.5+7.2
ALP (U/L) 314.3£64.9 350.2£97.5 404.3£111.6 380.8+88.5
BUN (mg/dL) 14.1+1.8 15.5+1.8 15.0+1.3 14.1£3.0
Creatinine (mg/dL) 0.45+0.04 0.43+0.04 0.43+0.02 0.39+0.04
Female TP (g/dL) 6.0£0.2 5.9+0.2 5.7%0.1 6.0£0.2
Albumin (g/dL) 2.7+0.1 2.6%0.1 2.4+0.1* 2.6+0.1
A/G ratio 0.81+0.06 0.78+0.04 0.76+0.06 0.78+0.02
T-Cholesterol (mg/dL) 91+25 95+13 11522 128+23*
TG (mg/dL) 12+4 147 17+4 217
Glucose (mg/dL) 124+11 136£12 116+12 11449

Values are expressed by mean + standard deviation (n=5).

6) A718 F% vl
F7 5,000 me/kg/day Folwoll A 7+e] A &
A EEke] 7171 #2E Y

5,000 mg/kg/day FofellA

e Fae) 27be zAge s
1575 ekekort, T-Chol

e RLE!

* . Significantly different from control by Dunnett's t-test (z€0.05)

gt AAA Az A 9 A SFe ST B
of AIPEA Fofo] &3t Jsfo g AwdE gl o},
ety wss FukEA Aok

o 2,500 mg/kg/day Eol3 71 5,000
mg/kg/day FeAZAME 7o Ad 8l A
9] Z77} #HFe] HQou, g2 A} FEelA
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GSTQ| Sprague-Dawley RatE 0| &3t EH

-2 o] RAHA| AL T W3 Heez 54 ovje Ao (Table 6, 7).
7rlstel FAEA vje A 7 & w3 A

A APEA TN FATH FA40 ok 1,250, 2,500 % 5000 mg/kg/day Fof=el
w2 g2 Wtk SRS A And A ek o) A7 HAHA sk

Table 6. Mean Absolute Organ Weight of SD Rats in 4-Weeks Repeated Oral Dose Determination Test.

Group/T) ose (mg/kg/day)

Sk Ui G1/0 G2/1,250 (3/2,500 G4/5,000

BW* (g) 356.4+13.7 363.0+30.2 352.648.5 328.3:9.9

Brain (g) 1.95+0.06 1.980.09 1.9340.05 1.92:40.08

e Heart (g) 1.13+0.06 1.11£0.07 1194010 105007
Liver (g) 1099087 1147123 1154047 11412057

Spleen (g) 0.71£0.12 0.820.22 0.71£0.18 0.590.06

Kidney (g) 2.730.16 2.65£0.27 2.71£013 0.78+0.22

BW (g) 209.0+10.7 2118217 2025855 2057118

Brain (g) 1.85+0.09 1.800.09 1.8420.09 1.8140.06

Pemale Heart (g) 073004 0742005 0.820.06 075010
Liver (g) 6.19£0.37 6.751.00 7994031 7.49+0.66

Spleen (g) 0.500.08 0.42£0.06 046003 0.45:0.04

Kidney (g) 154012 1674027 1.67+0.08 1.71£0.20

Values are expressed by mean * standard deviation (n=5). * : Body weight

Table 7. Mean Relative Organ Weight of SD Rats in 4-Weeks Repeated Oral Dose Determination Test.

Group/Dose (mg/kg/day)

Sex Organ GL/0 G2/1.250 (G3/2.500 G4/5.000
BW* (g) 356.4+13.7 363.0£30.2 352.6+8.5 328.3£9.9
Brain (g) 0.55%0.03 0.05+0.03 0.54%0.01 0.59+0.02
Male Heart (g) 0.32+0.01 0.30£0.02 0.340.03 0.32+0.02
Liver (g) 3.08+0.13 3.16+0.09 3.27+0.10F 3.48+0.10%
Spleen (g) 0.20+0.04 0.23+0.06 0.200.05 0.18+0.02
Kidney (g) 0.77x0.07 0.73£0.04 0.77+0.04 0.85+0.07
BW (g) 209.0+10.7 211.8+21.7 222.5%5.5 205.7+11.8
Brain (g) 0.890.05 0.86+0.10 0.83+0.04 0.88+0.04
Female Heart (g) 0.35+0.02 0.35+0.02 0.370.02 0.36+0.02
Liver (g) 2.96%0.12 3.17+0.19 3.24%0.07% 3.60+0.20%
Spleen (g) 0.24%0.03 0.20£0.01% 0.21+0.02 0.22+0.01
Kidney (g) 0.74%0.05 (.78+0.06 0.750.03 0.830.05%
Values are expressed by mean * standard deviation (n=5). * : Body weight

Significantly different from control by Dunnett’s t-test (f : p0.05, ¥ : 0.01)
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BIEDl - EX/F - OfHS - HUH - MoJE - HSE - YR

v, o & A laminin® FeFo] Frletgl. wAte] g
90 AT W] Ay A3 SAHez Yo
ol£3) SRS AT AFEE FhR o T Agel 4290 mg/kg FoATAAN FAUA A
H sngoz stEeel g/t o welzslag  FHEer 1220 me/keell A AL el B3
3 ey gdes s Agozar, A=A FHEEE 3 meke ofstel Aoz
#79 Wzl FAA Aedart 2715wl FASATE. A W 90 AT HEF A
A ARz sWlgo Zrbet gt Al A & A3 2,000 mg/kg Fo el A %"é% Leh A
2o 2 AHEHE oMlE F4d gste 9 #RHD
2 9)ou} AHo AL Alg Hatee zdsr] = D37 TR 3t S AFet
g}, FHA SANINEE F48e] AN A
olo] 2L Aoz B A HZo g B UYE Ao, #3717 F
ZEuly o) 7199 shelat] W3t 7Y E o} e} AEE, EHP"” Azt FALAE B2
A3 glort FHozE Gopel ehAe) W F SHITh AEEAS) 3454 S OBCD guideline”
AA7 = 2990 oo Qe 7] 29 olE3] ol EPEW] 2,000 mg/kg4 TGl AFIAA
3] 2ede] T3t sheke] bl wd T EH o) 7k ole FAEAE FEAHLE RFeta gl £

/\]fﬂ"ﬂ/ﬂl‘— 5000 mg/kg®] GST Fe+% H2T
o =E s} A g} GSTE) LD5OS o)
2 gase Joz fasgion fo4 9 9
0 A FN% Sl BATA sk,

sloh 1 AUAe 47} A3 BeE 44 A

o 4= wwmﬁmw% Aol o W

=95 20 43k 9l GSTY &3¢ %7} 45 N AT SRR AFE

= AT AY 7|z AF2A 7|2AQ o A SN EE FEat] AN Ad

A4e A ARFEe AP Bl 5 WL 1R 4Fdez FW ekl

AAE B 43 e ATES] LRAAAHS A AR, Ak Awst AsAF" $AaA

A&k, < W FEE FAsGen A
GSTS) AL 2dae ek IrAdd A A A Alskdde Al@ A 5,000

Agsie gz Aure) shiel mg/kg/day &3l FH9 £IA4 A AF 2

o
) ]
i (PR Ao AR, WIRF &, 9739 T-Chol % A5 37t 25 A
of
3}

My ro_
ol
it}
&

¢

(Y
)
i
o
4
a2l

WA zAgelstd el Qo) AN wrRe A GSTE HIEIFE 5000 me/keo 2 A=
A FARY B 2AL ngor Ar)Refely 8 AR Ak,

2QFAA AAEE 29T, AT oA o9} 22 A GSTY Aol dst 7]x4
AL Holx) gkl Bz MDCK A4 d AR AANEE o2 ATEH, RS
B9 Ao U2 v wste] mal3) T SEAE B FF oA 9 A7l
HE deiA Qgton) BAEL 2Re 4 T IEEANT S 6lE Aol

98 & o} RAE Aesh e el uls
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GSTe| Sprague-Dawley RatE 0| &3t Cts| ATF0 SMAIE

V.ZE

B A A= GST 5000 mg/kgs Aol 3]
Folsle] HAAYES A A} 14d 5ok 94
ZA AALE, B, AFHEE Sl S
o] vjeh A botet. ubebA GSTS] eHHA& 4l
& 4 glglen, =9 GSTel w3 LD5 5.000
mg/kge ZHsh A OoE

45 RS 53 AR 53 1,200,
2500, 5,000 mg/kg/day Folv 2 WERFAA =
AgA oulzt Sl GAFA, B, AFus
A715eFe] Wl Azt AL Ay At
7ol WAHAE dstth Y 4l 5,000
mg/kg/day FA g WA NAM $2A 9= T-Chol
o] Z7bet IA 2t F A3 o, GST 3
T 828 5000 mg/kgeE AAT 4 gl

Ahtel g

113

e AL R DR P PR
2 Qo] 2)5te] o] 2oy 7 (FAME ¢ B120091).

L EEE L EREIEE DR
5718 3]A] 2011:21(2) :74-7.

2 A, A, A, o8, A ohEs)
g W9 gel A, A a Wl
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3 A3 °PffﬂE7l 171 ofE9] 3] oA HA
o229 o3 wjg AA g ¥ 27)8s]A] 2012
32(2) :137-43.

4. e ol 2T R A5 Al A Aol
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