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Study on the Safety and Efficacy of an Oriental Herbal Compositon
for the Reduction of Hematopoietic Toxicity of Fluorouracil

Geun Ah Moon, Hyun Jea Sungl, and Yoosik Yoon*

Korea Institute of Oriental Medicine, Daejeon 305-811, Korea
IChoongju Oriental Hospital, School of Oriental Medicine, Semyung University, Choongju 380-080, Korea

Abstract — This study was conducted to investigate the safety and efficacy of an oriental herbal composition, Kamihonghwa-
tang(KH-19), for the reduction of the side effects of chemotherapeutic drug. KH-19 prevented the reduction of white blood cells
including lymphocytes, monocytes and eosinophiles in C57BL/6 mice injected with fluorouracil, a commonly used anticancer
drug. KH-19 also prevented the reduction of cell densities in bone marrow and spleen of fluorouracil-injected mice. To evaluate
the safety of KH-19, single-dose toxicity test was conducted using SD rats. No dead animal was found and the minimum lethal

dose of KH-19 was more than 5000 mg/kg.
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Table I. The composition of KH-19
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Scientific name (g)

PRI Rehmannia glutinosa Liboschitz var. purpurea Makino (Scrophulariaceae) 133
i Angelica gigas Nakai (Umbelliferae) 100

e Cnidium officinale Makino (Umbelliferae) 100

4 Paeonia lactiflora Pallas (Paconiaceae) 100

I Cornus officinalis Siebold et Zuccarini (Cornaceac) 67
LawR;d Paeonia suffruticosa Andrews (Paeoniaceae) 33
HkcF Lycium chinense Miller (Solanaceae) 33
HLAE Carthamus tinctorius Linn (Compositae) 13

HE Glycyrrhiza uralensis Fischer (Leguminosae) 20

Sum 599
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Table II. Experimental design of single dose toxicity test

Dose (mg/kg) Sex Count Number
0 Male 5 1~5
0 Female 5 16~20
2,000 Male 5 6~10
2,000 Female 5 21~25
5,000 Male 5 11~15
5,000 Female 5 26~30
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Table III. Effect of KH-19 on the blood cell counts in C57BL/6 mice after FU treatment

Normal Control K1 K2 K3 T1 T2
WBC(1 03/uL) 231140.1807 042510067  0.678£0.055%  0.82240.100%  0.850+0.071*  0.840+0.075  1.110£0.002%*
Lymphocyte(1 0’fuL) 1.94140.134 039610.071  0.63240.061*  0.746+0.102*  0.70810.062**  (0.80710.077  1.046H0.077*
Monocyte(10°/uL) 0.22510.025 0.00740.002 001440004  0.0141£0.001**  0.08240.044 0.00810.002 0.00910.002
Eosinophil(103/uL) 0.01310.0034  0.001£0.0005  0.002£0.0013  0.009+0.0024*  0.010:0.0069 0.0040.0011* 0.008+0.0009***
RBC(106/uL) 9.149+0.112 7.14510.163 6.89810.307 6.58710.652 7.35140.108 7.29840.120 7.330£0.137
Hb(g/dL) 13.69010.046  10.81310236  9.97840.713 9.978+0.989 1121330225 11.340+0.212  11.19040.209
Platelet(10°/uL.) 639.200+37.557 272.000£22.618 268.125+23.787 266.000422.959 290.000423.554 260.300+10.454 306.800+66.785
UMean+SE

* 1 p<0.05 compared with Control group

** : p<0.01 compared with Control group

w#k . p<0.001 compared with Control group
Normal : Saline ip + DW po

Control : FU ip + DW po

K1 : FU ip + 0.1 g’kg (0.3x) KH-19 po

K2 : FU ip + 03 g/kg (1x) KH-19 po

K3 : FU 1p + 1.5 g/kg (5x) KH-19 po

Tl : FU ip + 0.5 mW/kg (1x) thymomodulin po
T2 : FU ip + 2.5 ml/kg (5x) thymomodulin po

Fig. 1. Effect of KH-19 on bone marrow tissue after FU treatment.
a) Normal : Saline ip + DW po

b) Control : FU ip + DW po

¢) K2 : FU ip + 0.3 g/Kg (1x) KH-19 po

d) K3 : FU ip + 1.5 g/Kg (5x) KH-19 po

e) T2 : FU ip + 2.5 mL/Kg (5x) thymomodulin po

Fig. 2. Effect of KH-19 on spleen tissve after FU treatment.
a) Normal : Saline ip + DW po

b) Control : FU ip + DW po

¢) K2 : FU ip + 03 g/Kg (1x) KH-19 po

d) K3 : FU ip + 1.5 g/Kg (5x) KH-19 po

e) T2 : FU ip + 25 mL/Kg (5x) thymomodulin po
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Table IV. Effect of KH-19 on bone marrow cell density
after FU treatment

Normal Control K2 K3 T2

cells/ 61.93 1724 3844 2518 29.17

10000 um® +3.12"  +2.03 +1.68*** +3.87 +3.19%
YMeantSE

* 1 p<0.05 compared with Control group

#*% : p<0.001 compared with Control group
Normal : Saline ip + DW po

Control : FU ip + DW po

K2 : FU ip + 0.3 g/Kg (1x) KH-19 po

K3 : FU ip + 1.5 g/Kg (5x) KH-19 po

T2 : FU ip + 2.5 mL/Kg (5x) thymomodulin po

Table V. Effect of KH-19 on spleen cell density after FU
treatment

Normal Control K2 K3 T2

Cells 8350 5725 8400 9225  85.00

/10000 um?® +9.75Y  #4.19  +15.35 +6.54** +12.03
"Mean+SE

** : p<0.01 compared with Control group
Normal : Saline ip + DW po

Control : FU ip + DW po

K2 : FU ip + 0.3 g/Kg (1x) KH-19 po

K3 : FU ip + 1.5 g/Kg (5x) KH-19 po

T2 : FU ip + 2.5 mL/Kg (5x) thymomodulin po

Table VI. Mortality of SD rats in the single dose toxicity test

Kor: J. Pharmacogn.
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A 5,000 mgkgg 43 Aoz A= JTHTable VI).
RE XNFZA B APER Foo) A@HE S F
oqgde EE Bo o)Feo] A #aA7|7 5 BHHEHA &
ATH(Table VID. Fo 39 & & AFEZL T A7
2 o} RFA Tl 280 AFS7He] AT LA
o7 AAFY O TUAREE BT AFHA gl &
ZE A THTable VID). F-4L270AM 2 A|QEH] Fojg}
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7 (Dark red spots)©] ] 79 2,000 mg/kg T+ B
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Table VIL Incidence of clinical signs of SD rats in single
dose toxicity test

Dose level (mg/kg)

Day Sign observed
0 2,000 5,000
0 Appears normal ~ 10/10"  10/10  10/10
1 Appears normal 10/10 10/10 10/10
2 Appears normal 10/10 10/10 10/10
3 Appears normal 10/10 10/10 1010
4 Appears normal 10/10 10/10 10/10
5 Appears normal 10/10 10/10 10/10
6 Appears normal 10/10 10/10 10/10
7 Appears normal 10/10 10/10 10/10
8 Appears normal 10710 10/10 10/10
9 Appears normal 10/10 10/10 10/10
10 Appears normal 10/10 10/10 10710
11 Appears normal 10/10 10/10 10/10
12 Appears normal 10710 10/10 10710
13 Appears normal 10/10 ©  10/10 10/10
14 Appears normal 10/10 10/10 10/10

UNumber of animals with the Sign/Number of animals
examined

Dose # of dead Days after dosing

(mg/kg) animal ¢ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 MLD" Value
0 0/10 o 0 o 0 0 O o0 O o0 O O o0 0 0 O

2,000 0/10 o 0 0 o0 0 O 0o 0 0O O O 0 0 0 O

5,000 0/10 o 0o o0 0O 0 O O O 0O O O o0 O 0 O >5,000

"MLD : Minimum lethal dose
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Table VIIL. Body weights of SD rats in single dose toxicity test
Dose (mg/kg) 0 day 1 day 3 day 7 day 14 day
Male
0 265.11+2.3" 279.3942.99 286.5742.73 325.07+4.74 379.89+10.61
2,000 268.2712.61 288.03£2.71 286.0242.15 321.88+3.53 365.34+6.27
5,000 268.07+2.85 288.26+2.84 287.33+2.42 322.61+£2.97 362.94+4.00
Female
0 196.66+3.06 209.39+3.46 208.29+3.89 230.4146.71 250.2546.11
2,000 193.07+2.15 210.17£2.04 205.1610.36 223.27+2.49 248.08+2.47
5,000 196.87+3.35 210.53£3.03 207.00+2.78 223.20+4.34 250.68+5.48
YMeantSE
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