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LA T8 K B fRORL A4 T (So) 1 TA97a, TA98,
TA100].50 pg/ILAY 1,8- ¥ 3L BER (fE T ¥
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Table 1 Acute toxicity test results of water extract from M. doumeri (Bois) A. Chev. leaves(x *s)

2 : S b Bl B
e B A MR/ 7RI /g kT ermyn REUER)
Gender Animals weight/g Weight on day 7/g Weight on day 14/g Deaths LD,,/(mg/kg BW)
Male 10 20.6+1.2 25.5+1.8 30.4+2.1 0 =20 000
Female 10 20.1+1.4 24,5+2.1 29.3+2.7 0 =20 000

2.2 HERERTIRE

LB B A I T L TR B 5 e 15 =
HEARKIER, TUIREE K., mE 2 o8, N8R
IR & (8 g/ ML) 348 J2 B 55 7 2t (5 000 peg/ ML) 5 ] —
N <7 QO N TRV 0 3 S SN W7 21| = el ST £
P P5 RO 55 300 AL 5 sk 00 T vk A0 B8 9% B 5 )
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£2 FUBHARRYMAEEERTRBER (xts)
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WO RFR, RCE M E AR ME 0w R R
AFIRE ) PR R A RO I, 2 BEE KKK
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Table 2 Ames test results of water extract from M. doumeri (Bois) A. Chev. leaves(x £s)

.
R TA97a TA98 TA100 TA102 TA1535
Tes < < .
est group -, +5, -5, +5, -5, +5S, -, +5, -5, +5,
5 000 /dish 125.3+ 120. 0+ 37.0+ 37. 7+ 154. 3+ 150. 0+ 274. 7+ 286. 0+ 20.3+ 23.3%+
pe/dis 15.5° 15.5" 5.6 6.5 19.4” 17.4" 24.0" 17.7" 2.5" 4.0"
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Continued table
R4l TA97a TA98 TA100 TA102 TA1535
Tes
est group -5, +5, =S, +8, -8, +8, -5, +5, =S, +S,
1 000 pg/ 133.3+  122.0+ 347+ 36. 74 156. 7+ 162.34+  275.7+  274.3+ 22.3+ 24. 0+
dish 15.6" 16.6" 4.7" 3.2" 25.2" 22.0" 24.0" 22.5" 4.5" 6.6"
200 w/dish 127.34+  124.3+ 38.3+ 42.0+ 154.3+  155.7+  278.3+  274.7+ 22.7+ 25. 74
pe/dis 15.0° 19.1° 7.0" 2.7" 24.0° 18.0° 22.1" 20.6° 5.1° 2.1°
10 wg/dish 121,74+ 127.0+ 35. 3+ 38,34 162.0+  147.7+  207.3+  277.0+ 23.0+ 26. 7+
pe/dis 21.7" 11.5" 6.7 7.0" 23.9" 15.3" 20.8" 21.9" 4.4 5.1°
§ ug/dish 125.04+  124.3+ 39. 0+ 38,34 154.7+  147.0+  273.7+  265.3+ 23.0+ 25,34
pe/dis 16.8" 9.5" 5.2° 1.0° 19.1° 20.4" 21.2° 18.9° 6.6" 3.5"
Spontaneous  124.74+  122.3+ 36. 3+ 36,7+ 146.7+  164.7+  274.3+  282.3+ 22.7+ 23,34+
reversal group 20. 8 17.8 4.9 4.7 22.1 20.0 21.6 18.0 5.1 4.0
Water con- 129.74+  128.3+ 40. 0+ 41.0+ 152. 3+ 158.04+  272.7+ 2747+ 22.7+ 24. 7+
trol group 17.6 17.0 4.4 3.6 20. 4 15.1 14.5 18.6 5.5 5.5
DMEO 119.04+  130.3+ 35.3+ 37,34 162.3+ 146,04  285.7+  279.7+ 23.0+ 22,34
=1 group 17.5 24.2 6.8 5.5 29.6 18.0 25.0 24.8 7.0 6.8
Positive con- 2 794.74 1796.3+ 2837.34+ 4771.0+ 2860.0+ 2937.04 913.7+  901.7+  283.04  144.3+
trol group 154. 8 16.0 97.7 176.7 12.6 84.0 33.8 21.9 12.2 6.4

Note: —S; and +S; respectively indicated that S, is not added in the test and S, is added in the test;

with the positive control group(P<Z0. 05).

represents significant difference compared

®I3 JUEHARBYHAFESERTREER (x5, RIEKR)

Table 3 Ames test results of water extract from M. doumeri (Bois) A. Chev. leaves(x = s, verification test)

Rl TA97a TA98 TA100 TA102 TA1535
Test
est group =S, +8, -5, +5, =S, +8, =S, +8, =S, +5,
5000 pg/ 118.04+  125.3+ 37.7+ 35.04 152.7+  161.7+  281.0+  274.0=+ 22.0+ 24. 04
dish 19.1° 16.2” 5.7 5.2 22.7" 19.3" 25.5" 24.3" 5.3" 3.5
1000 pg/ 115.7+  136.7+ 39,0+ 36,0+ 136.74  155.7+  287.04  274.0+ 25. 0+ 24. 3+
dish 19.4° 11.0° 5.0° 6.6 10.0° 11.6° 16.8" 19.1° 7.0" 5.0
200 wg/dish 127. 0+ 1.7+ 38. 0+ 39. 74 157.7+  142.0+  273.3+  276.0+ 27.3+ 24. 04
pards 19.2" 15.3" 6.1° 5.1 21.8" 23.6" 20.5" 27.2" 4.7 10"
10 wg/dish 128.7+  122.3+ 37,74 39,0+ 145.7+  145.3+  276.7+  271.0+ 22,34 24,3+
pe/dis 21.6" 18.0° 6.5 2.0° 22.9° 25.6" 22.5" 17.5° 3.8" 4.7"
§ ug/dish 121,34+  129.7+ 37.7+ 10. 7+ 152.7+  147.3+  270.3+  274.3+ 20. 7+ 21. 0+
pe/dis 15.3" 21.2" 5.0 1.2" 21.1" 28.3" 20.3" 27.5" 1.6" 3.6
Spontaneous  124.74+  124.0+ 34,3+ 38,34 157.7+  141.3+  275.3+  268.7+ 23.3+ 23.04
reversal group 16.6 21.0 2.5 4.0 20.4 26.9 23.6 13.4 5.1 5.6
Water con- 127.7+  125.34+ 39. 0+ 40, 0+ 128.3+  142.3+  280.3+  282.3+ 23. 74+ 23,0+
trol group 20. 3 21. 6 2.7 3.6 16.2 25. 1 24.2 21.8 5.0 A
DMSO 119.04+  129.7+ 37.3+ 38. 3+ 151.3+  152.7+  275.0+  284.7+ 22.7+ 22,34
group 15.7 13.4 6.5 1.5 17.6 28.6 23.1 24. 4 1.2 1.7
Positive con- 2 766.7-+ 1786.3+ 2811.0& 4867.0+ 2888.7+ 2983.3+ 954+ 930.04  302.7+  132.3+
trol group 63.2 11.8 90. 2 135.3 99. 1 124.8 37.5 41.0 9.7 17.1

Note: —S, and + S, respectively indicated that S, is not added in the test and S, is added in the test; * represents significant difference compared

with the positive control group(P<C0. 05).
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225 (P>>0.05) , U A G B T B X I .
BRI /N B AER g T R ) TR R 0 T W v T

P T M2, {EL S a2 25 2R T RE e 1K 38 19 B L 12 22 P
B PR 3 R A O AR 22 B AR N B R AL
O A TCF - R O AR o FH A IR 2 A BORE R 8
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Z IR T B 25 5, HLJER) - B G &R - A% R R AL 22 (]
PCE/RBC ZE 5 /1N, 48 R 52. 4% 5 5 I ¥ XT B 21
PCE/RBC ¥J{H 52. 7% M e, % 7l it 41 PCE/RBC

F4 LEMKRERNREEES OB (x£5)

AET X IR 2006 . AR P A AR v I 2 1
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A

Table 4 Micronucleus frequency in mouse polychromatic erythrocytes exposed to water extract from M. doumeri (Bois) A. Chev.

leaves(x %)

% PCE 8/ 4 %2R/ %

P51 it PCEBUA "Gumber of PCE Micron- PCEB(/4 NCE 8/4 PCE/
- PCE L. PCE NCE 70
Gender Test group containing ucleus RBC/ %
number - 0 number number
micronucleus rate/ %,
Male 10 000 mg/kg BW 5X2 000 16 1.640.4 5X200 896 52.8+1.0
5 000 mg/kg BW 5X2 000 13 1.3+0.6 5X200 920 52.1%1.0
2 500 mg/kg BW 5X2 000 13 1.3+0.6 5X200 928 51.9+0.8
Negative control group 5X2 000 16 1.64+0.4 5X200 903 52.6+0.3
Positive control group 5X2 000 223 22.3+2.477 5X200 1003 50.0740.9
Female 10 000 mg/kg BW 5X2 000 15 1.5+0.5 5X200 914 52.3+0.9
5 000 mg/kg BW 5X2 000 14 1.4+0.7 5X200 905 52.5+1.3
2 500 mg/kg BW 5X2 000 16 1.6+0.4 5X200 898 52.7+0.7
Negative control group 5X2 000 14 1.4+0.5 5200 896 52.7+0.7
Positive control group 5X2 000 211 21.1+2.7"" 5X200 1006 49.940.9
Note: " " represents extremely significant difference compared with the negative control group(P<C0.01).

2.4 MNEBERAMLEEBTINE

W2 5 Fron, @A (24 F148 h)  FFE 4 M
I 2 (24 h) i G o fA Bk H Bl | 25 0 s | W AR
20 L B A 22 53 S48 BOL AR MR [R) L AS B 2 7)o v B A
FE B ) AE k. 45 500 o 21 5 B P o HR U2 22 [ 1% 4 A
AR AT T B 3 M 22 5 (P =>0. 05) , {5 BH % X} 18 £

55 93 XoF HE 2 A e 28 A i 5 O T DU SR B TR
255 (P<C0.01), Jir LA, 4% 500 5 20 55 B0 %o BEZH A0 L
B EES ELRE-RN LR, D REN,
Yo A1 0 BT R T ITAE B A R K R B XF
N B IR 40 i iR e 5 ke

®5 EMHKRB N NRBRABLEEBENRMN(x£5)

Table 5 Abnormality frequency of mouse spermatogonia exposed to water extract from M. doumeri (Bois) A. Chev. Leaves(x %)

%§§/§£E Yo (0 AR S 1 A /A
& H/NR WAE /A ! RS /A 5 725 24 X )
R ﬁg};éﬂ]ﬁ@ Chromosome Chromosome structure change E@ﬁ//l\ M 45 248 ﬁ%ﬁ}?\é
Tﬁt’%\éﬂ ¥ ’/I\ number change Aberrant iﬁb$/% I\/TEI ﬁ[

est group - — - - errant itotic

Observed 3'5%1%12!: %1%12& %Fﬁ" Hﬁ% fﬁﬂ# ﬁﬁ/l\ﬁg I Eﬁﬂ cell cell rate/ % index
cell count Aneu- Poly- = Brea- Frag-  Micro- et 3 number
. ; Fissure Ring Other
ploidy ploid kage ment some

10 000

me/kg 100 0 30 5 2 0 0 0 32 6.440.9 7.241.5
BW(24 h)

10 000

mg/ kg 100 0 28 2 4 0 0 0 32 6.440.9 7.2+1.6
BW (48 h)

5 000

mg/kg 100 0 30 4 3 0 0 0 33 6.6+1.9 7.5+1.0
BW(24 h)

2 500

mg/kg 100 0 27 3 4 0 0 0 31 6.2+1.3 7.2+1.4

BW(24 h)
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%E?Efg‘ﬁ Y €0, (4 25 4 e A /A
4 1N AR /4 e S UUAE /A 5 725 241 . '
" Xﬂg‘gémﬁﬁ Chromosome Chromosome structure change ﬂ@fi//l\ My 245 248 ﬁéﬁ%
Tﬁgﬁéﬂ i‘%{/’/l\ number change Aberrant i%)%_/% N’{E‘ﬁ
est group - — - ~ errant itotic
Observed  Jpmefiifhk ZA%A 50 e Wik UMK y cell cell rate/%  index
M 24 . . B HoAth b 0
cell count Aneu- Poly- e Brea- Frag-  Micro- . S number
) ’ Fissure Ring Other
ploidy ploid kage ment some
Negative
control 100 0 29 4 3 0 0 0 0 32 6.4+2.1 7.3+1.3
group
(24 )
Positive
control 100 0 27 19 17 17 2 1 0 64 12.841.8" " 4.540.7
group
(24 h)
Note: " " represents extremely significant difference compared with the negative control group(P<C0.01).
A 3.3 RBABETREAR
3 iFig

3.1 TURHMAMEZOSHERIGAN . ESH
GREEEEXR

G TR B AT A7 ) ik X MRS I kAT 3K
B FE S B 2 Ak | R R e aliK | 2 BERR IR
Joi PR TR B TR TR S5V 0 2 B, 5 O A S
7 d J5 & B Al K HEIOR L £ BE B U AL P AL 35 R L 3
PAeT: RN LR JC 7 5 HJE (£ R B
R R Y A RN, LD, b 2. 12 g/
mL" S IR E AT 42 400 mg/kg BW, BT
e KM A2 5 L AE 2014 4F & A BB A 24 4 B R A
W Stk ORI ) T B A B Bk L AR B 5 R
FHERATA R BR A 75 50 B LA it 2K 2 48 )
SIWER 14 d, 45 RIERH M LD, KT 20 000 mg/
kg BW B BT 5 B i 41 O 770 L 7 Hp S i i) 5 4

TP AR K A O IR 4 18— B B B
SRR,

3.2 Ames iXEF Ei&it

Ames 50 A2 PP 58 5 748 1Y — Fil 28 LAY 44 SF
WG IEDT L AR RE i 2 alKOR R AR A K
fEMEL BRI RI R O A ECE L2 E R
[ 52 5 AR 46 ) X 4 B ] A 2 AR 4 08 ) B A v 4
TET N 5 mg/ LAY BRI 0 25 I R UL 21175 A8 1
L IR =PSB E g £ T O B 7 N A N A 4
FE SN AEAE TS AR W) BT, ol R il 00 A 5 T R AR AE 15 2
Yy B AN BE A SR A ) R0 ZE U0 1T IR AL A
YT R Al 22 A TEAN Y AR RE 2 O 6 P B R R
T e B ) B 358 WA o JE 5 AR AR T i8R 1 T
SRR R ER

Y o R g A2 50 VE Sy BORE R 28 728 1 A Aok
B, BT ML SRS 55 40 M9 20 R Ak 2= 1 S S
G| st A Wy A A 1 7 1, st A A 2 SR L AR
B SRR AR L R 4L (2 500 mg/
kg BW) H B 14 W5 A5 48 it 5 F A 22 43 2446 503 5K+
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Acute Toxicity and Genotoxicity of Water Extract from Malus
doumeri (Bois. ) A. Chev. Leaves

YE Zhiqging' , LU Angen®" " ,LI Ying’, YE Zhiping®,ZHANG Jichong",LI Dequan”,

HUANG Weijing”

(1. Institute of Agriculture and Animal Husbandry Industry Development, Guangxi University, Nanning, Guangxi, 530004 , China;
2. Guangxi Zhuang Autonomous Region Center for Analysis and Test Research,Nanning,Guangxi,530022,China;3. Guangxi Zha-
oping County Lincheng Ecological Agriculture Professional Cooperatives, Hezhou, Guangxi, 546807 ,China;4. Guangxi Zhuang Au-

tomons Recion Center for Disease Control and Prevention, Nanning, Guangxi, 530028 ,China)

Abstract: The edible safety of the water extract from Malus doumeri (Bois. ) A. Chev. leaves was examined
by acute oral toxicity and genotoxicity tests. According to the experimental method of National Food Safety
Standard-Procedure for Toxicological Evaluation of Food Safety ,the toxicity of M. doumeri (Bois.) A.
Chev. leaves was evaluated by acute toxicity and genotoxicity tests (including Ames test, mammalian erythro-
cyte micronucleus test,and chromosome aberration test of mouse spermatogonia). The results showed that
the median lethal dose (LLD;,) of the water extract from M. doumeri (Bois. ) A. Chev, leaves was greater than
20 000 mg/kg BW. In the range of 8—5 000 pg/dish,the water extract showed a negative result in the Ames
test. Within the dose range of 2 500— 10 000 mg/kg BW, the water extract did not cause damage to mouse
bone marrow erythrocytes or lead to chromosome aberration of mouse spermatogonia. According to the re-
sults,the water extract of M. doumeri (Bois. ) A. Chev. leaves was non-toxic and demonstrated no genotoxic-
ity under the test conditions.

Key words: Malus doumeri (Bois. ) A. Chev. leaves;water extract;acute oral toxicity;genotoxicity
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