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Toxicity study to Ensure the Safety of Corydalis turtschaninovii BESS
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Abstract

This study was carried out to evaluate the acute oral toxicity of Corydalis turtschaninovii
BESS. in Sprague-Dawley(SD) rats. Male and female rats were administered orally with
Corydalis turtschaninovii BESS water extract. We measured the number of death by clinical
signs and gross findings for 7 days. After 7 days, we measured the whole body and individual
organs’ weight. We also analyzed hematological changes. The result, 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. The results
indicated that there were no significant changes of gross body and individual organs weight in
SD rats. These results suggest that water soluble extract of Corydalis turtschaninovii BESS. has
not acute oral toxicity in SD rats.
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Table 1-1. Body Weight and Absolute Organ Weights of Male Rats Treated with Corydalis
turtschaninovii BESS,
() Control 1.0g/ke 2.0g/ke 300/ke
Body Weight 22040 += 14,66 219.11 + 9.90 21764 = 476 209.16 = 19.40
Pituitary gland 0.0071 + 0.0017 0.0071 + 0.0006 0.0083 + 0.0014 0.0064 =+ 0.0024
Brain 1.9407 =+ 0.0679 19364 =+ 0.0814 19109 =+ 0.1645 1.9191 + 0.0671
Thyroid 0.0157 = 0.0067 0.0179 =+ 0.0035 0.0203 =+ 0.0024 0.0095 =+ 0.0073
Adrenal gland(L) 0.0171 + 0.0061 0.0201 + 0.0012 0.0177 £ 0.0012 0.0204 £ 0.0044
Adrenal gland(R) 0.01563 + 0.0080 0.0210 =+ 0.0018 0.0187 + 0.0010 0.0240 £ 0.0053
Kidney(L) 0.9413 =+ 0.1221 1.0304 + 0.0570 1.0624 + 0.0505 09948 =+ 0.0460
Kidney(R) 0.8953 + 0.1495 1.0398 =+ 0.0209 1.0462 =+ 0.1077 0.9899 =+ 0.0681
Lung 1.0986 + 0.1359 09772 =+ 00805 09958 =+ 0.0734 0.9428 + 0.0196
Thymus 0.7232 + 0.0820 0.7359 + 0.2239 0.6583 =+ 0.1049 0.7258 £ 0.0560
Heart 0.9327 + 00613 08788 =+ 00784 08573 =+ 0.0171 0.8604 =+ 0.0717
Spleen 0.6299 + 0.1031 0.6701 + 0.0468 0.6453 + 0.0231 0.5351 + 0.0663
Liver 85109 + 11907 7.3258 =+ 0.1576 6.8815 =+ 0.1051 6.7251 + 0.7547
Testis(L) 1.1047 +£ 0.1571 0.7039 £ 05287 1.0479 £ 0.0704 1.0928 =+ 0.0540
Testis(R) 11040 + 0.1350 0.9503 =+ 0.0721 1.0584 + 0.1255 1.0741 + 0.0594
Epididymis(L) 0.1673 = 0.0215 0.1347 =+ 0.0117 0.1388 =+ 0.0064 0.1433 =+ 0.0103
Epididymis(R) 0.1585 £ 0.0267 0.1502 =+ 0.0155 0.1584 + 0.0088 0.1432 =+ 0.0136
Seminal vesicle 0.1882 + 0.0305 0.2281 + 0.0639 0.1848 + 0.0095 0.1526 + 0.0272
Ventral Prostate 0.2098 + 0.0500 0.1641 + 0.0145 0.1467 + 0.0216 0.1517 + 0.0385

Values are presented as the means +S.D.



Table 1-2. Body Weight and Relative Organ Weights of Male Rats Treated with Corydalis

turtschaninovii BESS.

(0%) Control 1.0g/kg 2.00/ke 30g/ke

Body Weight 220.40 + 14.66 219.11 + 9.90 217.64 + 476 21754 £+ 18.20
Pituitary gland 0.0032 + 0.0010  0.0033 + 0.0003 0.0038 + 0.0007 0.0031 = 0.0013
Brain 0.8826 + 0.0533 0.8846 + 0.0467 0.8783 + 0.0783 0.8845 + 0.0518
Thyroid 0.0073 + 0.0036 0.0081 + 0.0013 0.0093 + 0.0010 0.0048 =+ 0.0037
Adrenal gland(L) 0.0079 + 0.0034 0.0092 + 0.0004 0.0082 + 0.0007 0.0098 =+ 0.0019
Adrenal gland(R) 0.0071 + 0.0041 0.0096 + 0.0009 0.0086 + 0.0005 0.0114 =+ 0.0015
Kidney(L) 0.4297 + 0.0752 0.4707 + 0.0292 0.4881 + 0.0185 0.4771 £ 0.0254
Kidney(R) 0.4077 + 0.0737 0.4750 + 0.0183 0.4806 + 0.0463 0.4740 = 0.0121
Lung 0.4971 + 0.0299 0.4476 + 0.0556 0.4575 + 0.0304 0.4528 =+ 0.0337
Thymus 0.3274 + 0.0171 0.3333 + 0.0856 0.3028 + 0.0511 0.3492 £ 0.0440
Heart 0.4233 + 0.0090 0.4026 + 0.0527 0.3940 + 0.0091 0.4117 =*= 0.0107
Spleen 0.2847 + 0.0304 0.3059 + 0.0168 0.2964 + 0.0043 0.2556 + 0.0164
Liver 3.8488 + 0.2999 3.3465 + 0.1113 3.1629 + 0.0846 3.2214 =+ 0.3229
Testis(L) 0.4999 + 0.0460 0.3207 + 0.2422 0.4821 + 0.0421 0.5269 =+ 0.0711
Testis(R) 0.4996 + 0.0291 0.4343 + 0.0399 0.4873 + 0.0672 0.5181 + 0.0743
Epididymis(L) 0.0759 + 0.0078 0.0614 + 0.0028 0.0638 + 0.0039 0.0686 =+ 0.0028
Epididymis(R) 0.0717 + 0.0085 0.0686 + 0.0078 0.0728 + 0.0039 0.0685 =+ 0.0001
Seminal vesicle 0.0854 + 0.0127 0.1036 + 0.0256 0.0850 + 0.0053 0.0732 =+ 0.0133
Ventral Prostate 0.0952 + 0.0211 0.0748 + 0.0042 0.0674 + 0.0091 0.0718 + 0.0114
Values are presented as the means +S.D.
Relative weight; Ratio to body weight X100(%)

ARESET A Rate] 4 Al AT xS &7 Rate] H-7 Al AlTS 272 165.00+12.67g,

22040+1466g, 1.0g/kg w2 219.1149.90 g, 2.0g/kgv”

1.0g/kg w2 166.70+4.88¢, 2.0g/kgw"> 165.43+3.53g,

& 21764+4.76g, 3.0g/kg T2 209.16419.40g ©]™, A] 3.0g/kg -2 163305.66g ©|H, AlHEd FolZ 3t
HEA TR Q3 Fod se AFHse HaEA A e AsHse SR o) w3 2y
ottt TS K4 Al s B s ST A A7 D AUEEE S Ay, gixaty Al
A, Q27 AFED FoAat ol SATAEL 9 AEd Foat 1ol FATAR] FodS HEet g
A& #E3 4 o Table 1-11[Table 1-2]. St Table 2-1][Table 2-2].
Table 2-1. Body Weight and Absolute Organ Weights of Female Rats Treated with Corydalis
turtschaninovii BESS.

(@) Control 1.0g/ke 2.00/ke 30g/ke
Body Weight 165.00 =+ 12,67 166.70 =* 4.88 165.43 + 3.53 163.30 + 565
Pituitary gland 0.0120 + 00006 0.0092 =+ 0.0023 0.0097 =+ 0.0019 0.0101 =+ 0.0011
Brain 1.9005 + 0.0648 1.7269 =+ 0.0333 1.7479 =+ 0.1355 1.7838 =+ 0.0695
Thyroid 0.0129 + 0.0024 00145 =+ 0.0022 0.0120 =* 00016 0.0115 =+ 0.0025
Thymus 0.0261 + 0.0029 00217 =+ 0.0022 0.0243 =+ 00022 0.0219 =+ 0.0036
Lung 0.0278 + 0.0013 00231 =+ 0.0015 0.0251 =+ 00028 0.0233 =+ 0.0023
Heart 0.7831 + 00368 07689 =+ 0.0611 0.7224 =+ 00451 07223 =+ 0.0602
Liver 0.7061 + 0.0956 07376 + 0.0658 0.6931 + 00344 0.6913 =+ 0.0365
Adrenal gland(L) 0.8657 + 0.0509 0.8938 =+ 0.0722 0.8605 =+ 00433 08556 =+ 0.0079
Adrenal gland(R) 0.5067 =+ 0.0390 0.6069 =+ 0.0827 04238 =+ 0.1003 05008 =+ 0.0361
Kidney(L) 0.7069 + 00398 0.7145 + 0.0218 06520 =+ 0.0146 0.6862 =+ 0.0271
Kidney(R) 0.4972 + 0.1466 05155 =+ 0.0318 03661 =+ 00470 0.3646 =+ 0.0524
Spleen 55826 + 02760 56827 <+ 0.1686 53887 =+ 03812 56078 =+ 0.3516
Uterus 0.4108 + 00828 02646 =+ 0.0669 02786 =+ 00333 0.3894 =+ 0.1935
Ovary(L) 0.0728 + 0.0132 00325 =+ 0.0041 0.0294 =+ 00084 0.0296 =+ 0.0055
Ovary(R) 0.0364 + 0.0066 0.0351 =+ 0.0041 0.0346 * 0.0040 0.0330 + 0.0100

Values are presented as the means *S.D.
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Table 2-2. Body Weight and Relative Organ Weights of

turtschaninovii BESS.

Female Rats Treated with Corydalis

(0%) Control 1.0g/ke 2.00/ke 30g/ke
Body Weight 165.00 + 12.67 166.70 + 4.88 165.43 + 353 163.30 * 565
Pituitary gland 0.0073 + 0.0003 0.0056 + 0.0015 0.0059 =+ 0.0011 0.0062 =+ 0.0009
Brain 1.1543 + 0.0505 1.0365 =+ 0.0347 1.0563 =+ 0.0752 1.0939 =+ 0.0753
Thyroid 0.0078 + 0.0010 0.0087 <+ 0.0011 0.0073 + 0.0008 0.0070 =+ 0.0014
Thymus 0.0160 =+ 0.0030 0.0130 =+ 0.0014 0.0147 =+ 0.0013 0.0135 =+ 0.0026
Lung 0.0169 + 0.0021 0.0139 <+ 0.0013 0.0152 =+ 0.0017 0.0142 =+ 0.0010
Heart 0.4754 + 00160 04621 <+ 0.0490 04365 + 00198 04426 + 0.0373
Liver 0.4266 + 0.0250 04433 =+ 0.0504 0.4188 =+ 0.0131 0.4236 =+ 0.0239
Adrenal gland(L) 0.5251 £ 0.0094 05370 =+ 0.0544 0.5202 =+ 0.0276 0.5244 =+ 0.0192
Adrenal gland(R) 0.3072 + 0.0135 0.3652 <+ 0.0598 0.2554 + 0.0546 0.3066 =+ 0.0169
Kidney(L) 0.4295 + 0.0306 0.4290 =+ 0.0220 0.3941 =+ 0.0022 0.42083 =+ 0.0151
Kidney(R) 0.2981 + 00646 03094 + 0.0212 0.2212 + 00279 02240 =+ 0.0387
Spleen 3.3894 + 01499 34117 + 0.1716 3.2582 + 02414 34346 + 0.1915
Uterus 0.2498 + 0.0526 0.1592 + 0.0434 0.1685 =+ 0.0217 0.2360 =+ 0.1113
Ovary(L) 0.0444 + 0.0098 0.0196 + 0.0030 0.0179 =+ 0.0054 0.0182 =+ 0.0040
Ovary(R) 0.0222 + 0.0049 0.0211 + 0.0025 0.0210 =+ 0.0028 0.0203 =+ 0.0067
Values are presented as the means +S.D.
Relative weight; Ratio to body weight X100(%)
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of EAX IS #F &+ gUrHTable 3] 77k 98] AReld F, A5 1 A A
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Table 3. Hematological Values of Male Rats Treated with Corydalis turtschaninovii BESS
Control 1.0g/ke 2.0g/kg 30g/kg
WBC(X 103/mr) 5.33 + 0.34 6.07 + 079 7.84 + 0.02 7.40 +  0.99
RBC(X106/mr) 6.49 + 0.58 6.03 + 0.08 6.60 + 085 6.29 + 054
HGB(g/d0) 13.88 + 1.04 13.43 + 012 14.05 + 0.64 14.33 + 0.51
HCT(%) 41.32 +  3.04 40.27 + 032 42.35 + 233 4210 + 151
MCV/(fl) 63.88 + 4.10 66.70 + 128 64.55 + 474 67.08 + 3.38
MCH(pg) 21.42 +  0.41 22.23 + 0.06 21.35 + 177 22.83 + 1.23
MCHC(g/d0) 33.66 + 1.67 33.37 + 055 33.10 + 028 34.05 + 0.51
CHCM(g/d2) 33.30 + 1.37 33.20 + 0.26 33.40 + 0.28 33.83 + 0.46
CH(pg) 21.14 +  0.49 22.07 + 021 21.45 + 134 22.58 + 113
RDW(%) 13.76 + 0.61 13.80 + 087 14.25 + 0.21 13.58 + 055
HDW(g/d0) 2.18 + 0.08 1.99 + 017 2.01 + 0.01 2.06 + 0.13
PLT(X 103/mr) 122040 £ 12116 119533 + 126,04 1160.00 + 12869 121025 + 68.08
MPV(fl) 6.94 +  0.46 7.83 + 0.35 8.00 +  0.14 7.65 +  0.17
Values are presented as the means =S.D.

WBC; White blood cell count, RBC; Red blood cell count, HGB; hmoglobin 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



Table 4. Hematological Values of Female Rats Treated with Corydalis turtschaninovii BESS.

Control 1.00/kg 2.0g/kg 30g/ke
WBC(X 103/mr) 5.78 + 150 6.67 + 044 6.56 + 0.6 5.06 + 074
RBC(X 106 /mr) 6.34 + 037 6.35 + 028 6.83 + 014 6.36 + 045
HGB(g/d2) 13.97 + 051 1423 = 0.49 1458 + 045 1400 * 095
HCT(%) 4310 £ 243 4117 £ 204 4298 + 101 4030 * 365
MCV(fl) 67.97 * 055 6483 + 1.78 6298 + 1.04 6330 + 1.81
MCH(pg) 2210 * 052 2243 = 080 2136 + 058 2203 + 050
MCHC(g/d0) 3250 * 082 3460 * 072 3392 + 056 3480 *+ 0.72
CHCM(g/d0) 3157 * 155 3397 + 040 3408 + 0.60 3410 + 092
CH(pg) 2137  + 087 2193  + 055 2138 + 0.5 2150 * 0.75
RDW(%) 1283 + 075 1243 + 0.15 12.08 + 0.36 1217  + 023
HDW(g/d0) 1.93 + 005 1.95 +  0.04 1.89 +  0.06 1.96 + 010
PLT(X103/mr) 1296 = 167 129333 + 10977 142660 * 10577 133367 + 24575
MPV/(f1) 8.00 +  0.36 8.13 + 021 7.86 + 027 7.97 +  0.23

Values are presented as the means +S.D.
WBC; White blood cell count, RBC; Red blood cell count, HGB; hmoglobin 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
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[Figure 1].

Figure 1. Histopathological change of female
(control : A(50X), B(200X), 4g/kg:
C(50X), D(200X)) and male(4g/kg :
E(50X), F(200X)) rats treated with
Corydalis turtschaninovii BESS.

Table 5. Serum Biochemical Values of Male Rats Treated with Corydalis turtschaninovii BESS.

Control 1.0g/ke 2.0g/ks 30g/ks
AST(IU/Q ) 12800 + 849 163.33 +  14.01 16250 + 3323 14467 =+ 11.67
ALT(U/Q ) 2750 + 354 3167 =+  7.02 3200 = 7.81 27.00 =+ 2.94
LDH(IU/Q ) 194650 + 12092 1975.00 * 104.11 181500 =+ 187.95 1804.00 * 27579
ALP(IU/Q) 349.00 + 2828 40567 * 8280 38467 * 4759 34467 *  41.99
BUN(mg/d0) 1560 * 226 11.27  + 0.0 1223  + 0.70 1243 + 1.68
CREA(mg/d) 068 + 0.06 070  *  0.04 0.66 * 0.07 0.65 =+ 0.04

Values are presented as the means +S.D.
AST; Aspartate aminotransferase, ALT; Alanine aminotransferase, LDH; Lactate dehydrogenase, ALP; Alkaline phosphatase, BUN;
Blood urea nitrogen, CREA; Creatinine



15 No. 6

=X| '15 Vol,

Hl

Table 6. Serum Biochemical Values of Female Rats Treated with Corydalis turtschaninovii BESS.

30g/ks

2.0g/ke

1.0g/ke

Control

+ 18.08
6.48
178.26

148.33

+ 20.23

144.67

12.86
8.89
177.96

+

135.67

+ 25,72

117.33

25.00
1961.00
213.33

2.00
899.88

27.00

1249.33
211.33

17.87

23.00
1851.33

2.52
495.02

+
*

+
*

+
*

+
+

1589.33

16.74
1.69
0.06

31.97

71.63

187.67

27.30
1.56
0.01

240.33

=

13.13 0.40 2.02 16.40
0.12 0.07

0.70

18.47

==

+

0.68

+

0.74

+

+

Values are presented as the means *S.D.

AST; Aspartate aminotransferase, ALT; Alanine aminotransferase, LDH; Lactate dehydrogenase, ALP; Alkaline phosphatase,

BUN; Blood urea nitrogen, CREA; Creatinine
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