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| ABSTRACT |

Acute Oral Toxicity of Root of Polygala teunifolia Willd. Extract

Hang-Sik Roh? Ja-Young Jeong? Ji-Hyun Seok? Hun-Yong Ha'
'Dept. of National Medicine Resources, Se-Myung University
2Toxicological Research Division, National Institute of Food and
Drug Safety Evaluation, Ministry of Food and Drug Safety

Objectives: In this study, it was carried out to evaluate the acute oral toxicity
of Root of Polygala teunifolia Willd. in Sprague-Dawley (SD) rats.

Methods: Male and female rats were administered orally with Root of Polygala
teunifolia Willd. water extract of 1,000 mg/kg (low dosage group), 2,000 mg/kg
(middle dosage group) and 4,000 mg/kg (high dosage group). We daily observed
number of deaths, clinical signs and gross findings for 7 days. After 7 days, we
measured body and organs weight. Also we analyzed hematological changes.

Results: No dead SD rats and no clinical signs were found during the experiment
period. Also other specific changes were not found between control and treated
groups in hematology and serum biochemistry. But we found out histopathological
changes in liver fat tissues of female. In addition, there were no significant changes
of gross body and individual organs weight.

Conclusions: These results suggest that water soluble extract of Root of
Polygala teunifolia Willd. has not acute oral toxicity and oral LDs value was
over 4,000 mg/kg in SD rats.

Key Words: Acute, Root of Polygala Teunifolia Willd., Herbal Medicine, LD
SD Rat, Toxicity
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Table 1. Configuration of the Test
Group

Number
Group Sex of Volume Dose

animals (ml/kg) (mg/kg)
Control M/F  3/3 10 0

Low yop 33 100 1.000
dose
Middle \ o )p 5s 19 2000
dose
Hish \op 33 100 4000
dose

2) T AA
A1 QAR R ) = (A oF A
Al A 2012-61)" 2 o]k EF 4
7)1 F (A kA A #]2012-86) " wlE
2 AFEE FE. oo mEH FHA
AT T A 7|EHOE A %%k
1,000 ~2.000 mg/kgelr}, <l£1=<Q
ol & 5,000 mg/kg7tA F<Fo] 7 % }‘;]'.
Aoke] A5 FAg}E HdEA ez
2P Fet AFAs] HE HyEHE
2,000 mg/kge] i<l 4,000 mg/kgl =
AR, SRFAA A= 4.000 me/ke
+ E23te, AL 1.000 mg/kgH F
L3 2000 mg/kgez AA3}e], = 3+
Ae &2 A7 2 st

3) g H A FE A
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Table 2. Serum Biochemical Value
Test Items

Items Unit

Aspartate aminotransferase, AST IU/1
Alanine aminotransferase, ALT IU/]
Lactate dyhydrogenase, LDH IU/I
Alkaline phosphatase, ALP 10/1
Blood urea nitrogen, BUN mg/dl
Creatinine, CREA mg/dl

Table 3. Hematological Value Test Items

Items Unit

White blood cell count, WBC x 10°/mm’
Red blood cell count, RBC x 10°/mm’®
Hemoglobin concentration, HGB g/dl

Hematocrit, HCT %
Mean corpuscular volume, MCV fl
Mean corpuscular hemoglobin,

MCH
Mean corpuscular hemoglobin ¢/dl
concentration,. MCHC
Cellular hemoglobin g/dl
concentration mean, CHCM
Cellular hemoglobin, CH pg
Red cell dils:{tf)ik\)g]ltion width, %
Hemoglobin distribution width,
HD W g/dl
Platelet. PLT x 10°/mm’

Mean plasma volume, MPV fl
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Table 4. Organ Weights Test Items

Items
Brain Pituitary gland
Thyroid Seminal vesicle
Lung Prostate

Male Thymus Adrenal gland (L), Right
Heart Kidney (L), Right

Spleen Testis (L), Right
Liver Epididymis (L), Right
Brain Pituitary gland
Thyroid Liver

Lung Uterus

Female Thymus Adrenal gland (L), Right

Heart Kidney (L), Right

Spleen Ovary (L), Right

7. BAAME 9 A4 #A

2 A YoM d& SAAELS ANOVA
EAE AAT F, fFo0Ae] UdAHE A
< Dunnett's t-testE Adsle] xF
I 7 S 2o BATEH FME
7 A 8 o (p<0.05)

m. 2 =

3AF A ANFHF A
3717 ¥ RatEs + #elsted 0,
2.0, 4.0 g/kg®] 97 EFEE t

(<]

=
= S [e]
ATEAT F A7 7 B

rlo
[N
=
T W

+ 220.40+14.66 g. 1.0 g/kg ¥+
+20.52 g, 2.0 g/kgv> 208.14£8.20 g, 4.0
g/kg ¥ 211.33£9.32 gel™., A @FEA
Folz AW o4 At AFARE 2

A= 2] okokel, mdk BA Al A FH
9 AdFEFs AT A3 dz=H
ANFERA FoAF Zrel BATHQ H9
As #ZF 5 gk (Table 5-1, 5-2).

oA Rate] ¥4 Al AFE 22

165.00+12.67 g, 1.0 g/kgv=< 158.84+8.08 g.
2.0 g/kg+< 166.79+1.71 g, 4.0 g/kgo=
164.90£10.86 gel™, Al@EH Fog2 2
o4 AE AFARE HAHA) g
27 A ANFEF P A

ke =gt 3
Fe AL A9 2L AgEL F
of 7 Zhel| FBATAH FolAde FEFI
4 91%15H(Table 6-1, 6-2).
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Table 5-1. Body Weight and Absolute Organ Weights of Male Rats Treated with
Root of Polygala teunifolia Willd.

(g) Control 1.0 g/kg 2.0 g/kg 4.0 g/kg

Body Weight 220.40+14.66 217.34+20.52 208.14+8.20 211.33£9.32
Pituitary Gland 0.0071+0.0017  0.0086=0.0003  0.0099+0.0027  0.0140+0.0052
Brain 1.9407+0.0679  1.9099+0.2091  1.9011+0.0463  1.8243+0.0829
Thyroid 0.0157+£0.0067  0.0175=0.0080  0.0434=0.0502  0.0188+0.0111
Adrenal Gland (L) 0.0171+0.0061  0.0186=0.0030  0.0199+0.0008  0.0228+0.0145
Adrenal Gland (R) 0.0153£0.0080  0.0181+£0.0054  0.0200+0.0047  0.0170+0.0038
Kidney (L) 0.9413+£0.1221  0.9545%0.1526  0.9574+0.0473  0.8280+0.1787
Kidney (R) 0.8953+0.1495  0.9485+0.1339  0.9376+0.0547  0.8610+0.2171
Lung 1.0986+0.1359  1.0811+0.1412  0.9256+0.0408  0.9759+0.1265
Thymus 0.7232£0.0820  0.7168+0.3219  0.5973+0.0947  0.4947+0.2355
Heart 0.9327£0.0613  0.8391+0.0513  0.8682+0.0479  0.7847+0.1850
Spleen 0.6299+0.1031  0.6319+0.1247  0.5856+0.0404  0.5740+0.1367
Liver 8.0109£1.1907  7.1844+0.8326  6.9445%0.1699  7.3217+2.2699
Testis (L) 1.1047+£0.1571  1.1098+0.1069  1.0260+0.0236  1.1317+0.1598
Testis (R) 1.1040+£0.1350  1.0777+0.1138  1.0476+0.0022  1.1212+0.1082
Epididymis (L) 0.1673£0.0215  0.1518+0.0424  0.1632+0.0194  0.1868+0.0392
Epididymis (R) 0.1585%0.0267  0.4939+£0.5791  0.1435%0.0411  0.4339+0.5102
Seminal Vesicle 0.1882+0.0305  0.2264£0.0652  0.2895+0.1075  0.1774+0.1210
Ventral Prostate 0.2098+0.0500  0.1771£0.0608  0.1837+0.0394  0.1465+0.0433

Values are Presented as the Means=Standard Deviations.

Table 5-2. Body Weight and Relative Organ Weights of Male Rats Treated with
Root of Polygala teunifolia Willd.

(g%) Control 1.0 g/kg 2.0 g/kg 4.0 g/kg

Body Weight 220.40+14.66 217.34%20.52 208.14£8.20 211.33+9.32
Pituitary Gland 0.0032£0.0010  0.0040+0.0003  0.0047+0.0011  0.0072+0.0022
Brain 0.8826+0.0533  0.8799+0.0677  0.9146+0.0508  0.9886+0.1746
Thyroid 0.0073£0.0036  0.0079+0.0031  0.0215%0.0255  0.0111+0.0095
Adrenal Gland (L) 0.0079£0.0034  0.0087+0.0021  0.0095+0.0003  0.0135+0.0122
Adrenal Gland (R) 0.0071+0.0041  0.0082+0.0018  0.0097+£0.0024  0.0093+0.0039
Kidney (L) 0.4297+0.0752  0.4375%0.0340  0.4610+0.0406  0.4285%0.0418
Kidney (R) 0.4077+0.0737  0.4356+0.0309  0.4515+0.0419  0.4423+0.0494
Lung 0.4971+0.0299  0.4985+0.0570  0.4448+0.0142  0.5125=0.0660
Thymus 0.3274+0.0171  0.3258+0.1265  0.2876+0.0494  0.2438+0.0947
Heart 0.4233£0.0090  0.3876+0.0302  0.4174+0.0247  0.4033%0.0297
Spleen 0.2847+0.0304  0.2888+0.0321  0.2811+0.0100  0.2948+0.0217
Liver 3.8488+0.2999  3.3010+0.0798  3.3385+0.0998  3.7242+0.5729
Testis (L) 0.4999+0.0460  0.5150+0.0820  0.4932+0.0123  0.5969+0.1047
Testis (R) 0.4996+0.0291  0.4999+0.0803  0.5038+0.0192  0.5947+0.1146
Epididymis (L) 0.0759+0.0078  0.0707+0.0222  0.0785+0.0096  0.0981+0.0201
Epididymis (R) 0.0717£0.0085  0.2465+0.3062  0.0688+0.0188  0.0975+0.0267
Seminal Vesicle 0.0854%0.0127  0.1029+0.0220  0.1386+0.0495  0.0892+0.0510
Ventral Prostate 0.0952+0.0211  0.0811+0.0243  0.0883+0.0189  0.0791+0.0315

Values are Presented as the Means+S.D.

Relative Weight: Ratio to Body Weight x 100 (%)
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Table 6-1. Body Weight and Absolute Organ Weights of Female Rats Treated with
Root of Polygala teunifolia Willd.

(g) Control 1.0 g/kg 2.0 g/kg 4.0 g/kg
Body Weight 165.00+12.67 158.84+8.08 166.79+1.71 164.90+10.86
Pituitary Gland 0.0120£0.0006  0.0099+0.0003  0.0105+0.0012  0.0084+0.0020
Brain 1.9005+0.0648  1.8290+0.0424  1.7740+0.0582  1.8100+0.0820
Thyroid 0.0129+0.0024  0.0118+0.0022  0.0143+0.0018  0.0148+0.0034
Adrenal Gland (L)  0.0261+0.0029  0.0261£0.0015 0.0270+£0.0029  0.0231+0.0013
Adrenal Gland (R)  0.0278+0.0013  0.0242+0.0056  0.0259+0.0027  0.0239£0.0024
Kidney (L) 0.7831+0.0368  0.8194+0.0435  0.7749+0.0560  0.7367+0.0467
Kidney (R) 0.7061+0.0956  0.8048+0.0639  0.7930+0.0540  0.7198+0.0233
Lung 0.8657+0.0509  0.8828+0.1077  0.8654%0.0344  0.8359+0.0637
Thymus 0.5067+0.0390  0.4948+0.0879  0.5423+0.0612  0.5606%0.1392
Heart 0.7069£0.0398  0.7281+0.0968  0.6752+0.0413  0.6882+0.0599
Spleen 0.4972+0.1466  0.3984+0.0546  0.4541+0.0538  0.3894+0.0580
Liver 5.5826+0.2760  6.0271+£0.6320  5.4819+0.5615  5.4029+0.5708
Uterus 0.4108+0.0828  0.3162+0.0526  0.4184+0.1634  0.3198+0.1003
Ovary (L) 0.0728+0.0132  0.0701+0.0061  0.0818+0.0051  0.0680+0.0081
Ovary (R) 0.0364+0.0066  0.0350+0.0031  0.0409+0.0025  0.0340+0.0040

Values are Presented as the Means*Standard Deviations.

Table 6-2. Body Weight and Relative Organ Weights of Female Rats Treated with
Root of Polygala teunifolia Willd.

(g%) Control 1.0 g/kg 2.0 g/kg 4.0 g/kg
Body Weight 165.00+12.67 158.84+8.08 166.79£1.71 164.90+10.86
Pituitary Gland 0.0073£0.0003  0.0063+0.0004  0.0063+0.0007  0.0051%0.0013
Brain 1.1543+£0.0505  1.1536%0.0675  1.0637+0.0363  1.0996+0.0625
Thyroid 0.0078+0.0010  0.0075+0.0016  0.0085+0.0010  0.0089=0.0014
Adrenal Gland (L)  0.0160£0.0030 0.0165+0.0017 0.0162+0.0017  0.0140+0.0013
Adrenal Gland (R)  0.0169+0.0021  0.0152+0.0035  0.0155+0.0015 0.0145+0.0009
Kidney (L) 0.4754+0.0160  0.5167+0.0375  0.4648+0.0365  0.4480=0.0393
Kidney (R) 0.4266+0.0250  0.5072+0.0439  0.4756+0.0355  0.4377+0.0290
Lung 0.5251+£0.0094  0.5565+0.0726  0.5188+0.0188  0.5075=0.0355
Thymus 0.3072+0.0135  0.3136+0.0676  0.3250+0.0346  0.3389+0.0778
Heart 0.4295+0.0306  0.4582+0.0554  0.4050+0.0277  0.4177=0.0324
Spleen 0.2981+0.0646  0.2520+0.0435  0.2722+0.0313  0.2362%0.0338
Liver 3.3894+0.1499  3.8031+0.4747  3.2867%0.3355  3.2721+0.1643
Uterus 0.2498+0.0526  0.2004+0.0417  0.2515+0.1008  0.1919+0.0467
Ovary (L) 0.0444+0.0098  0.0443+0.0057  0.0490+0.0025 0.0412+0.0043
Ovary (R) 0.0222+0.0049  0.0221+0.0028  0.0245+0.0013  0.0206+0.0021

Values are Presented as the Means+S.D.
Relative Weight: Ratio to Body Weight x 100 (%)
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Table 7. Hematological Values of Male Rats Treated with Root of Polygala
teunifolia Willd.

Control 1.0 g/kg 2.0 g/kg 4.0 g/kg
WBC (x10°/mm?®) 5.78£1.50 3.84%1.47 4.58+1.05 3.59£0.89
RBC (x10°%/mm?) 6.34+0.37 6.38+0.38 6.52+0.23 6.46+0.12
HGB (g/dD 13.97+0.51 14.13+0.35 14.20+0.89 14.37+0.15
HCT (%) 43.10+2.43 42.93+3.02 42.93£2.74 42.37£0.70
MCV (fD) 67.97+0.55 67.27£1.45 £5.93+4.73 65.63+2.41
MCH (pg) 22.10+0.52 22.13+0.85 21.77+1.50 22.23%0.55
MCHC (g/dD) 32.50£0.82 32.93£1.50 33.03£0.21 33.90+0.44
CHCM (g/dD) 31.57£1.55 31.67£1.26 32.20£0.66 33.63+0.47
CH (pg) 21.37+0.87 21.23+0.47 21.13+1.16 21.97+0.50
RDW (%) 12.83+0.75 12.37+0.15 12.93+0.21 12.60=0.17
HDW (gr/dD) 1.93£0.05 1.97+0.07 2.02+0.12 2.00+0.12
PLT (x10°/mm?) 1296+167 1459+44 1420+74 1292.00+87.18
MPV (f1) 8.00£0.36 7.80+0.30 8.00£0.00 7.97+0.38

Values are Presented as the Means=Standard Deviations.

WBC : White Blood Cell Count, RBC : Red Blood Cell Count, HGB : Hemoglobin Concentration,
HCT : Hematocrit, MCV : Mean Corpuscular Hemoglobin, MCH : Mean Corpuscular Hemoglobin
Concentration, CHCM : Cellular Hemoglobin Concentration Mean, CH : Cellular Hemoglobin,
RDW : Red Cell Distribution Width, HDW : Hemoglobin Distribution Width, PLT : Platelet,
MPV : Mean Plasma Volume

7 Ratell 0, 1.0, 2.0, 4.0 g/kg®] €A ¥ 74(WBC), A8+4(RBC). &4
2322¢ 4% 98 A7EAQ £ 2%(HGB) 5¢ 24l 1 4
Q7Y W $AL stk ¥A F E2ed AGEL FeT 29 FAH
Bogloz e AP AL o4l FU4S B T 5 99oH Table 8).
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Table 8. Hematological Values of Female Rats Treated with Root of Polygala
teunifolia Willd.

Control 1.0 g/kg 2.0 g/kg 4.0 g/kg
WBC (x10°/mm”®) 5.78+1.50 3.84+1.47 4.58+1.05 3.59+0.89
RBC (x10°%/mm?®) 6.34+0.37 6.38+0.38 6.52+0.23 6.46+0.12
HGB (grdD 13.97£0.51 14.13%0.35 14.20+0.89 14.37+0.15
HCT (%) 43.10+2.43 42.93+3.02 42.93+2.74 42.37+0.70
MCV (D 67.97+0.55 67.27+1.45 65.93+4.73 65.63+2.41
MCH (pg) 22.10+0.52 22.13+0.85 21.77+1.50 22.23x0.55
MCHC (g/dD 32.50%0.82 32.93£1.50 33.03£0.21 33.90+0.44
CHCM (g/dl) 31.57+1.55 31.67+1.26 32.20+0.66 33.63%0.47
CH (pg) 21.37+0.87 21.23+0.47 21.13£1.16 21.97+0.50
RDW (%) 12.83%0.75 12.37£0.15 12.93+0.21 12.60+0.17
HDW (g/dD) 1.93£0.05 1.97+0.07 2.02+0.12 2.00+0.12
PLT (x10°/mm?®) 1296167 1459+44 142074 1292.00+87.18
MPV (f]) 8.00+0.36 7.8+1.06 8.0£0.0 8.0£0.4

Values are Presented as the Means=Standard Deviations.

WBC : White Blood Cell Count, RBC : Red Blood Cell Count, HGB : Hemoglobin Concentration,
HCT : Hematocrit, MCV : Mean Corpuscular Hemoglobin, MCH : Mean Corpuscular Hemoglobin
Concentration, CHCM : Cellular Hemoglobin Concentration Mean, CH : Cellular Hemoglobin,
RDW : Red Cell Distribution Width, HDW : Hemoglobin Distribution Width, PLT : Platelet,
MPV : Mean Plasma Volume

5. A A 3}sHA A AL e o] E olu] 7] A o] A (AST), et

470 Ratell 0, 1.0, 2.0, 4.0 g/kg® doobm 7)Aol E A (ALT), AL &4
A EFEES A7 23 ATEAS EZA(LDH) 5% A3 2 25
F, d53d F 2AHE AN 2A Hz2 APEA T2 7He FAA
5 B 5 o FoAE 2 & 5 ek (Table 9).

Table 9. Serum Biochemical Values of Male Rats Treated with Root of Polygala
teunifolia Willd.

Control 1.0 g/kg 2.0 g/kg 4.0 g/kg
AST (IU/D 166.00+35.36 211.00£12.73 213.00+4.24 113.67+5.79
ALT (IU/D 33.33+2.08 41.67+1.15 34.33£2.31 27.67£5.31

LDH (IU/D 1966.67+44.77 1997.00+124.07  1977.33+134.58  1647.33£302.98
ALP (IU/D 376.67+67.72 402.00+66.14 407.00+125.19 262.00+29.60
BUN (mg/dD 15.67£1.91 17.70£1.77 15.97£1.59 16.57£5.43
CREA (mg/dl) 0.88+0.23 0.82+0.08 0.71%0.08 0.74£0.06
Values are Presented as the Means*Standard Deviations.
AST : Aspartate Aminotransferase, ALT : Alanine Aminotransferase, LDH : Lactate Dehydrogenase,
ALP : Alkaline Phosphatase, BUN : Blood Urea Nitrogen, CREA : Creatinine
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7 Ratell 0. 1.0, 2.0, 4.0 g/kg®] 947 o] = ofwu| 7] M o] EA(AST), ehd ofw)
B222¢ 47 98 ATFEAY F. x/AEAALT. 24 SHEL(LDH)
D7 F pAe st ¥4 F 5 R85 1 A%z A
3o nny AT YA YA YA FT o) BAAA A4S
gale] A WAL o gk ofnshEl BB T & 9T (Table 10).

Table 10. Serum Biochemical Values of Female Rats Treated with Root of Polygala
teunifolia Willd.

Control 1.0 g/kg 2.0 g/kg 4.0 g/kg
AST (1U/D 117.33£25.72 171.33+34.44 195.33+37.55 195.67£12.76
ALT (IU/D) 31.67+2.52 25.67+3.51 23.67+5.03 17.67+1.25

LDH (IU/D  1589.33+495.02  2065.67+61.72 2053.33+36.47 2009.33+66.56
ALP (1U/D 240.33+27.30 190.33+24.99 224.67+63.61 207.33£14.70
BUN (mg/dD 18.47+1.56 14.13£0.71 16.70+2.49 13.30+2.74
CREA (mg/dD 0.80£0.01 0.78+0.05 0.73+0.10 0.64+0.03

Values are Presented as the Means=Standard Deviations.
AST : Aspartate Aminotransferase, ALT : Alanine Aminotransferase, LDH : Lactate Dehydrogenase,
ALP : Alkaline Phosphatase, BUN : Blood Urea Nitrogen, CREA : Creatinine

] Nephropathy 7} 5?57%5]9\12"} ]
| Eo]# el WWo=r Al ¥}

Fig. 1. Histopathological Change of Female
and Male Rats Treated with Root of
Polygala teunifolia Willd.

(A, B : Control: C, D : Female 4g/kg: E, F :
Male 4g/kg) [A. C. E(50X). B. D, F(200X)]
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