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Abstract

Objectives : Previous studies have shown that Fructus mume (FM) has anti-platelet effects. The present
study was performed to determine the acute oral toxicity and quality control of a crude extract of FM in
ICR mice.

Methods : We investigated the in vivo single dose acute toxicity of FM 952 ethanol extract. This test
was orally administered once by gavage to 20 male and 20 female mice at dose levels of O (control
group), 1250, 2500 and 5000mg/kg body weight, respectively. Mortalities, clinical findings, autopsy findings
and body weight changes were monitored daily for the 14 days following the administration. HPLC
analysis was performed for the simultaneous determination of ursolic acid and p-hydroxycinnamic acid in
FM. Reverse—phase chromatography using a Cl8 column and photodiode array detection at 211 nm was
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used for quantification of the two maker components. The mobile phase for gradient elution consists of

water and acetonitrile.

Results : We observed survival rates, general toxicity, change of body weight, and autopsy. The mice
did not die after single oral administration of maximum dose of FM. Autopsy of animal revealed no
abnormal gross finding. Therefore, LDsy value of FM for ICR mice was more than 5000mg/kg on oral
route. The HPLC analysis showed that ursolic acid and p-hydroxycinnamic acid amounts to 9.75- and
0.12% in the extract with the retention times of 47.99- and 15.38 minutes, respectively.

Conclusions : These results suggest that no toxic dose level of FM in mice is considered to be more
than 5000mg’kg. Consequently, it was concluded that FM have no effect on acute toxicity and side effect
in ICR mice. For the quality control of FM extract, simultaneous determination of ursolic acid and

p~hydroxycinnamic acid was established.

Key words : Fructus mume, Acute toxicity, LDs, Simultaneous determination, Ursolic acid,
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of Administration

Group No. of animals Dose volume Dose
(head) (ml/kg) (mg/kg)

Vehicle control 5 males 10 0
5 females

T1 5 males 10 5000
5 females

T2 5 males 10 2500
5 females

T3 5 males 10 1250
5 females
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Fig. 1. HPLC chromatogram of p—hydroxycinnamic acid and ursolic acid
in Fructus mume extract by 95% ethanol

Table 2. Mortality of Male And Female ICR Mice Treated Orally with Fructus Mume Extracts by 95% Ethanol

Days after treatment Final LDs

1 2 3 4 5 6 7 8 9 10 11 12 13 14 Mortality (mgke)
C 05 050505 050505050505 0505050505 0/5

Male T 05 05 05 06 05 05 05 05 05 05 05 05 05 05 05 0/5 5,000
T 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 0/5
Ts 05 05 06 05 05 05 05 05 05 05 05 05 05 05 05 0/5
C 05 05050505050505050505050505 005 0/5
. 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 0/5

Female >5,000
T 05 056 05 05 05 05 05 05 05 05 05 05 05 05 05 0/5

T: 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 0/5

Sex  Group

*Values are expressed as number of dead animals/total animals. C: vehicle orally treated group, Ti:
5000mg/ke(day) of Fructus mume orally treated group, To: 2500mg/kg(day) of Fructus mume orally
treated group, Ts: 1250mg/kg(day) of Fructus mume orally treated group.
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Fig. 2. Effects of Fructus mume and vehicle on body weight in male ICR mice. C: vehicle orally treated group,
Ty : 5000mgkg(day) of Fructus mume orally treated group, To: 2500mg/keg(day) of Fructus mume orally
treated group, Ts: 1250mg/kg(day) of Fructus mume orally treated group. P values represent significant
differences for 14 days at several points of body weight measurement. P < 0.0001 (Friendman test).
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Fig. 3. Effects of Fructus mume and vehicle on body weight in female ICR mice. C: vehicle orally
treated group, Ti: 5000mg/ke(day) of Fructus mume orally treated group, To: 2500mg/kg(day) of
Fructus mume orally treated group, Ts: 1250mg/ke(day) of Fructus mume orally treated group. P
values represent significant differences for 14 days at several points of body weight measurement.

P < 0.0001 (Friendman test).
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Table 3. Body Weights in Male And Female ICR Mice Treated Orally with Fructus Mume Extracts by 95% Ethanol

Days after treatment

Sex Group P-value
0 1 3 7 14

C 2084+1.08°  3091+1.00  31.94+1.68 32.84+1.64 35.47+2.08
Ty 29.89+1.19 30.84+1.39  31.78+1.51 32.30+1.62 35.30+1.09 0.990

Male T 29.29+0.81 30.37+0.76  31.65+0.78 32.80+0.98 35.01+1.47 0.918
T3 28.72+1.90 3042+1.03  31.50+1.22 32.02+1.47 34.67+1.25 0.635
C 22.17x0.57 2341+1.07  24.25+1.18 24.49+2.00 26.98+2.26
Ty 22.38+0.46 2330054  24.20+0.97 25.40+1.27 27.49+1.49 0.913

Female

To 22.04+0.57 2269062  23.75£0.85 24.60+0.85 26.64+1.59 0.892
Ts 22.40+0.77 23.07£0.73  24.32£0.57 25.14+0.69 26.94+0.86 0.994

* Results are mean + SD. (n=5). Group abbreviation: C: vehicle orally treated group, Ti: 5000mg/kg(day) of Fructus
mume orally treated group, T»: 2500mg/kg(day) of Fructus mume orally treated group, Ts: 1250mg/kg(day) of Fructus
mume orally treated group. P values represent significant differences between the control and experimental group
values, respectively(Repeated measured ANOVA, Dunnett t-test).

Table 4. Clinical Signs in Male And Female ICR Mice Treated Orally with Fructus Mume Extracts by 95% Ethanol

\ Group C T T T3
Sex Variable \ Dose(mg/kg) 0 5,000 2,500 1,250
\No. of animal 5 5 5 5
normal 5 5 5 5
Male
abnormal 0 0 0 0
normal 5 5 5 5
Female
abnormal 0 0 0 0

C": vehicle orally treated group, Ti: 5000mg/kg(day) of Fructus mume orally treated group, To: 2500mg/keg(day) of
Fructus mume orally treated group, Ts: 1250mg/kg(day) of Fructus mume orally treated group.
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Table 5. Autopsy Findings in Male And Female ICR Mice Treated Orally with Fructus Mume Extracts by 95% Ethanol

s

\ Group C T T Ts
Sex Variable \ Dose(mg/kg) 0 5,000 2,500 1,250
\No. of animal 5 5 5 5
normal 5 5 5 5
Male
abnormal 0 0 0 0
normal 5 5 5 5
Female
abnormal 0 0 0 0

C": vehicle orally treated group, Ti: 5000mg/kg(day) of Fructus mume orally treated group, To: 2500mg/kg(day) of
Fructus mume orally treated group, T3: 1250mg/kg(day) of Fructus mume orally treated group.
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