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ABSTRACT - The subcronic toxicity of WK-38, a herbal preparation for the atherosclerosis, was examined in
male and female Sprague-Dawley rats. WK-38 is composed of Rhei Rhizoma, Magonoliae Cortx, Moutan Cortex
Radicis. Rats were treated with the test substance at a dose of 5 mg/kg, 50 mg/kg and 500 mg/kg intragastrically for
13 weeks. Control rats were treated with vehicle only. No death and abnormal clinical signs were observed throughout
the administration period. Also there was no difference in net body weight gain, food and water consumption, organ
weight, gross pathological findings, and urine analysis among the groups of rats treated with different doses of the
WK-38. Hematological findings and biochemical examination revealed no evidence of specific toxicity related to
WK.-38. The results suggested that under the condition employed in this study no observation effect level (NOEL) of

WK-38 would be 500 mg/kg/day.
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Fig. 1. Body weight increases in A) male and B) female rats
treated orally with WK-38 for 13 weeks.
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Fig. 2. Food consumption changes in A) male and B)°°female
rats treated orally with WK-38 for 13 weeks.
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Fig. 3. Water consumption changes in A) male and B) female rats
treated orally with WK-38 for 13 weeks.
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Table 1. Urinalysis of male and female rats orally administered with WK-38 for 13 weeks

Sex Male Female
Parameter
Dose (mg/kg) Control 5 50 500 Control 5 50 500
- 5 0 3 4 0 5 5 5
+ 0 5 0 0 1 0 0 0
Occult blood + 10 0 0 1 0 1 0 0 0
++ 50 0 0 0 0 3 0 0 0
+++ 250 0 0 1 1 0 0 0 0
- 5 5 5 5 5 5 5 5
+ 0 0 0 0 0 0 0 0
Bilirubin + 0.5 0 0 0 0 0 0 0 0
++ 1.0 0 0 0 0 0 0 0 0
+++ 3.0 0 0 0 0 0 0 0 0
-0.1 5 5 4 4 0 0 0 0
- +1 0 0 0 1 3 1 1 0
Urobilinogen 4 0 0 0 0 1 1 4 3
(mg/100 mL)
++8 0 0 1 0 1 3 0 2
+++12 0 0 0 0 0 0 0 0
- 0 0 0 0 0 5 1 5
Ketone +5 2 4 3 2 4 0 4 0
(mg/dL) + 10 1 1 1 2 1 0 0 0
++ 50 1 0 1 1 0 0 0 0
+++ 100 1 0 0 0 0 0 0 0
- 4 0 0 0 0 5 0 1
+10 1 0 0 3 1 0 0 0
Protein + 30 0 2 0 2 0 0 3 3
(mg/100 mL) ++ 100 0 2 4 0 3 0 1 1
+++ 300 0 1 1 0 1 0 1 0
++++ 1000 0 0 0 0 0 0 0 0
Nitrite - 5 5 5 5 5 4 2 5
+ 0 0 0 0 0 1 3 0
- 5 5 5 5 5 5 5 5
+100 0 0 0 0 0 0 0 0
Glucose + 250 0 0 0 0 0 0 0 0
(mg/100 mL) ++ 500 0 0 0 0 0 0 0 0
+++ 1000 0 0 0 0 0 0 0 0
++++ 2000 0 0 0 0 0 0 0 0
-5.0 0 0 0 0 0 1 1 1
+6.0 3 1 1 0 1 0 1 2
pH +7.0 2 1 4 2 1 4 3 1
++8.0 0 3 0 0 0 0 0 1
+++9.0 0 0 0 3 3 0 0 0
-1.000 1 0 1 1 0 0 1 0
+1.005 0 0 1 2 0 0 1 1
Specific Gravity +1.010 2 2 0 0 5 3 1 2
++ 1.020 2 3 2 2 0 2 2 1
+++ 1.025 0 0 1 0 0 0 0 1
++++ 1.030 0 0 0 0 0 0 0 0
- 2 0 0 0 0 0 1 0
Neucocyte + 25 0 2 5 4 3 2 1 0
(WBC/uL) ++ 75 1 1 0 1 2 3 3 1
+++ 500 2 2 0 0 0 0 0 4
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Table 2. Hematological values of rats treated orally with WK-38 for 13 weeks

.~ Female

sex Male
frem (n?g/fg) 0 5 50 500 0 5 50 500
WBC (K/mL) 5.341.63 6.05+2.14  5.40+£2.08  7.07+2.62 2.8+0.39 3204222 2.94+1.60 3.9+0.66
RBC (M/mL) 8.1+1.06 743+£142  8.62+0.61 8.41+0.41 7.240.21 6.64+2.07 7494042  7.39+0.20
HGB (g/dL) 144£191  1297+2.67 1476067 14.46+0.51 13.3+0.4 13.18£1.47 13.58£0.52  13.36+0.53
HCT (%) 39.445.12 355472 39924215 39.52447.06  36.4+0.8  33.22+1049 37.22+128  36.38+1.51
MCV (fL) 48.620.52  47.86£2.63 46424337 47.06£1.13  50.6+1.12  49.98+1.29  49.82+1.64  49.24+1.90
MCH (pg) 17.8£0.11  17.46:0.81  17.18+12  17.20+0.37  18.5+0.62  21.84+798  18.18+0.41  18.10+0.68
MCHC (g/dL) 36.6£0.22  36.5£0.50  37.02+047 36.58+026  36.5+0.69 43.86:16.52 36.50£0.71  36.74+0.26
PLT (K/mL) 611.5£432.5 665.0+386.7 911.2+165.8 899.6+87.3  938.0+72.6 612.5£400.0 903.0£86.2  983.0+47.5
NEU (K/mL) 071032  0.62+025  0.87+0.30 1.06£025  0.4440.12 0384024  039+0.12  0.52+0.10
LYM (K/mL) 4.09+1.12  4.80+1.83  3.92+1.90 5454232  2.09+046  2.46x1.97  2.29+1.36  3.06:0.54*
MONO(KAIL) 0.2840.16  0.44+022  0.44+022  031x0.04  0.130.05  0.17+0.17  0.13£0.09  0.17+0.05
EOS (K/mL) 0.10£0.04  0.05+0.02  0.0840.02  0.09+0.05  0.0840.03  0.13£0.09  0.08£0.05  0.10+0.04
PT (sec) 16.3+1.5 15.94+1.05 16.8+0.96 16.3+0.76 17.3+0.7 16.5+1.41 15.8+0.61 16.7+1.16
APTT (sec) 18.4+4.61 15.0+2.56 17.3+1.62 16.9+£.26 16.8+1.79 183+6.76  16.2+2.12 18.5+4.93

WBC: white blood cell count, RBC: red blood cell count, HGB: hemoglobin, HCT: hematocrit, MCV: mean corpuscular volume, MCH; mean
corpuscular hemoglobin, MCHC; mean corpuscular hemoglobin concentration, PLT: Platelet, NEU; neutrophil, LYM; lymphocyte, MONO,;
monocyte, EOS; eosinophile, PT; prothrombin time, APTT; activated partial thromboplastin time.

Values are presented as mean + standard deviation (SD).

Statistically significant from control (* p<0.05)

Table 3. Biochemical serum values of rats treated orally with WK-38 for 13 weeks

sex Male Female

frem (n]?go/fg) 0 5 50 500 0 5 50 500
T-protein (g/dL) 6.6+1.1 6.5£0.8 7.240.8 7.0+£0.8 6.9+0.8 7.2+0.8 7.5+0.6 7.3+0.7
T-bilirubin (mg/dL) 0.7£0.2 0.5+0.1 0.7+0.2 0.6+0.1 0.6£0.4 1.1£1.2 0.8+0.7 0.6£0.5
Glucose (mg/dL) 134.1£214 164.0+£11.6** 139.1+21.7 165.6+£33.1 161.7£163 177.9£143 17444292 176.4+£19.8
AST (TUL) 21794619 189.0+41.5 177.6+32.1 183.7+240 15744357 173.7£585 171.9+43.8 174.3+48.2
ALT (IU/L) 48.6x8.4 42.0+8.5 47.7+14.7 37.3+12.2 40.1+£12.5 65.1+68.1 53.7+23.8 43.4+16.5
ALP (IU/L) 459.+130.6 43714522 393.4+108.3 351.7+78.4 502.9+181.4 508.1+148.2 494.0+186.0 494.7+189.9
cholesterol (img/dL) 82.9194 87.9+9.7 76.9428.6 91.1+13.1 84.0+15.9  100.7£34.3  95.1£20.0 103.9+14.9
BUN (mg/dL) 19.4+3.3 19.0+£3.9 17.4+£1.9 19.6£2.1 17.4+2.6 19.4+3.3 17.7+1.5 17.6+£3 .4
Creatinine (mg/dL) 0.7+0.2 0.60.2 0.7£0.1 0.8+0.2 1.0£0.1 0.9+0.01 0.9+0.1 0.7+£0.01
Na (mEqg/L) 158.6+7.6 160.0+3.3 159.6£7.8 157.6x13.5 158.7+7.9 157.6+4.2 163.6+8.6 155.9+6.6
K (mEg/L) 5.0+£24 3.230.3 4.0+1.6 3.8+0.7 3.2+0.4 3.2+0.6 3.1+0.5 3.3+0.6
Cl (mEqg/L) 95.4+10.8 88.4+1.4 91.3+9.7 02.9+8.3 95.1+9.1 89.9+3.1 88.9+3.0 91.0+£7.3

ALT: alanine transaminase, AST: aspartate transaminase, ALP : alkaline phosphatase, T-protein: total protein, BUN: blood urea nitrogen.
Values are presented as mean + standard deviation (SD).
Statistically significant from control (**p<0.01).
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Table 4. Absolute organ weights (g) of male and female rats orally administered with WK-38 for 13 weeks

BEofo] o) #9

sex Male Female
Organs
® ek 0 5 50 500 0 5 50 500
Body Weight 501.5433.3 50024213 488.4+40.6 486.0+33.9 301.0+184 287.0+19.8 272.0£33.0  290.0+23.8
Liver 14.1+0.9 14.9+0.9 14.5+1.3 15.2+1.3 8.5+1.1 9.0+1.6 8.2+0.6 8.4+0.6
Spleen 0.87+£0.07 0.81+0.05 0.90+0.13 0.80:0.16 0.57£0.07 0.53+0.08 0.55+0.13 0.54+0.08
Heart 1.6+0.2 1.5+0.1 1.4+0.1 1.4+0.1 0.99+0.13 0.85+0.17 0.97+£0.13 0.93£0.06
Stomach 1.9+0.4 2.0+0.4 2.0+0.3 1.9+0.3 1.24£0.2 1.2+0.3 1.2+0.2 1.2+£0.3
Brain 2.2+0.1 2.2+0.1 2.2+0.3 1.8+0.6 1.9+0.2 1.9£0.1 1.9+0.1 1.9+0.1
Thyroid gland 0.40+0.16  0.50£0.18  0.50+0.18  0.60£0.20  0.20+0.04  0.20£0.08  0.30+0.10  0.30+0.07
Lung 2.1+04 2.1204 2.1+0.2 1.9+0.2 1.4+0.2 1.5£0.3 1.4+£0.2 1.6+0.2
Testis R 1.8+0.2 1.9£0.2 1.9+0.2 1.8£0.2 0.07+£0.01 0.07+0.02 0.07£0.02 0.07+0.02
L 1.7£0.2 1.9+0.3 1.9+0.2 1.8+0.2 0.09+0.02 0.07£0.02 0.07+£0.02 0.07+0.01
Adrenal gland R 0.04+0.01 0.04+0.02  0.03£0.02  0.03+0.01 0.04+0.01 0.06+0.03 0.05+£0.02  0.03%0.01
L 0.03%0.01 0.03+0.01 0.04+0.01 0.03+0.02 0.05+0.01 0.06+0.02 0.05+0.03 0.04+0.01
Kidney R 1.6+0.1 1.6+0.1 1.5+0.1 1.6+0.2 0.9+0.1 0.9+0.1 0.8+0.2 0.9+£0.1
L 1.6+0.2 1.6+0.1 1.540.1 1.6+0.1 1.1+£0.3 0.8+0.2 0.9+0.1 0.9+0.1
Values are presented as mean + standard deviation (SD).
Table 5. Relative organ weights (%) of male and female rats orally administered with WK-38 for 13 weeks
sex Male Female
Organs
(%) ( n]fg/ffg) 0 5 50 500 0 5 50 500
Body Weight (g) | 501.5£33.3 50024213 488.4+40.6 486.0+29.7 301.0+184 287.0£19.8 272.0+£33.0 290.0+23.8
Liver 2.83+023  2.98+022  298+036  3.12+023  2.82+0.36  3.15+0.50  3.07+0.55 = 2.9320.29
Spleen 0.17+£0.04 0.16x0.01 0.18+0.04 0.18%0.06 0.19+0.03 0.19+0.03 0.21£0.07 0.19+0.03
Heart 0.32+0.05  0.30+£0.03  0.30+0.03  0.28+0.02  033+0.03  0.29£0.06  0.36+0.08  0.32+0.03
Stomach 0.38x0.10  0.41+0.08 0.40+£0.05 0.40+0.08 041006  0.44+0.12  0.463+0.15 0.43+0.11
Brain (0.45+0.02 0.44+0.03 0.44+0.07 0.37+0.13 0.64+0.09 0.66+0.05 0.71+0.08 0.66+0.04
Thyroid gland 0.09+0.04  0.11£0.04  0.1120.04  0.12£0.04  0.06:0.01  0.08£003  0.11£0.06  0.10+0.02
Lung 0.43+0.09  0.42+£0.09  043+0.06 0.39+0.05 0.46+0.06  0.53£0.11  0.5420.08  0.55+0.08
Testis R 0.36+0.04 0.38+0.06 0.39+0.06 0.38+0.05  0.02£0.004 0.02+0.005 0.02+£0.013  0.02+0.006
L (0.35+£0.05 0.37+0.05 0.39+0.06  037+0.04  0.03£0.009 0.03£0.007 0.03x0.011  0.03+0.005
Adrenal gland R 0.009+£0.001 0.008+0.002 0.008+0.002 0.007+0.004 0.008+0.002 0.017+0.011 0.018+0.010 0.01740.004
L 0.009+0.004 0.008+0.004 0.008+0.004 0.007+0.001 0.008+0.004 0.017+0.008 0.018+0.010 0.017+0.005
Kidney R 0.32£0.04  0.32+£0.03  0.32+0.02  0.3320.03  0.32+0.02  032+0.03  0.32+0.10  0.32+0.02
L 0.32+0.06 0.32+0.03 0.32+0.03 0.34+0.04 0.36+0.12 0.30+0.06 0.35+0.07 0.32+0.03

Values are presented as mean + standard deviation (SD).
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