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8 750,9 475,10 250, 11 100, 12 000 mg / kg PG A 40, ¥ F R B iES AR 2540 IR F R B At =L, F ¥ A KT
(LDyy) o 80 R Wistar X S 24 4 B2 (5 F RAALAER R, & F KA F4(6 666,3 333,1 666 mg / kg PG) , 3% &5 M e i 44 48
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MR R B R R AR R PG 3R89 LD 10 483 mg / kg 5 PR AL R, 3 ) B AL A M KR 8Y s E 7 RUBR R A 4 AS B L
B Amd bt K Ra9 e i REA ¥ R FE & (P <0.05), ¥ K AW IFIE IR A KD B EITSH(P<0.05), 3R X R F &4 2 FHK
(P<0.05) R BREFHSELERET, AN ETARIIE EFEALAZHLLFERE25% PCERERLERILE LR A ;50%,
75%,100% PG 7k & MR E| L BARic & B F ab A K R EM G, RERR , B h R G T 5% 818 PG AR 4 LDy 155 %,
HAM KA AW ZHERAFR,PC %A MNE & AL PC AL — T W, & 325 16 R 25 ik JE Aw bt ], ABRIE R 25 204,
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Acute Toxicity,Short — Term Toxicity and Hemolysis Test of 1,2 — Propanediol
LIU Shuxian,CHEN Tong,RUAN Jian,DING Bo
(Yantai Center for Food and Drug Control and Test,Yantai,Shandong ,China 264670)

XEHS 1006 — 4931(2024)19 - 0039 — 06

Abstract: Objective To provide toxicological evidence for the clinical application of 1,2 — propanediol (PG). Methods A total of
60 ICR mice were randomly divided into the control group (equal volume of Sodium Chloride Injection) and PG dose groups
(8 750,9 475,10 250,11 100,and 12 000 mg / kg),the corresponding drugs were injected into the tail vein once, and toxic

reactions and mortality were observed. The LD, was calculated. Eighty Wistar rats were divided into the control group (equal
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volume of Sodium Chloride Injection),high —,medium —,and low — dose groups (6 666,3 333,1 666 mg / kg of PG),and they
were continuously injected with the corresponding drugs intraperitoneally for 16 d. The general condition of the rats was observed
and their body mass was measured. After the end of the experiment, the blood routine and biochemical indicators were detected,
organ coefficients were calculated, and histopathological examination was performed. The in wvitro hemolysis of PG was investigated
by visual observation and spectrophotometry, and the hemolysis rate was calculated. Results After the administration, the toxic
reactions in mice mainly manifested as convulsions,limb rigidity, difficulty breathing,and urinary incontinence,with more pronounced
reactions at higher doses. The LDy, of PG for mice was 10 483 mg / kg. Compared with those in the control group, the serum
alanine aminotransferase and creatinine of female rats, and serum uric acid of male rats in the high - dose group increased
significantly (P < 0 05),the liver and lung coefficients of female rats in the high — dose group increased significantly (P < 0.05),
while the stomach coefficient of female rats in the high — dose group decreased significantly (P < 0.05). The histopathological
examination results showed no significant histological changes in the liver and kidneys of rats in the high - dose group. No
hemolysis was observed in the 25% PG solution tube, while the upper layer of the 50%,75%,and 100% PG solution tubes was
slightly red. The longer the incubation time,the higher the concentration,and the darker the color. The hemolysis rate was all higher
than 5%. Conclusion PG has a high LDy, value in mice and does not have a significant toxic effect on rats, indicating a high

safe dose of PG. However, there is a certain risk of hemolysis in PG, and it is necessary to control the clinical medication speed

and time to ensure the safety of medication.

Key words: 1,2 — propanediol;acute toxicity test;short — term toxicity test;hemolysis test

1,2 - W ZFE(PG) Je—Fl /Ny e &9, B T i
PRI B35 B R 7R B 25 B S R A i Tl
Bl PRI T 7] RN R L A AL 2 R — AR )
A0 25 W) S A T R L R SR | 1 Bl e ik e 5 1 B
2577 i R N )2 o PG PRHS R 3 1) R A T S R 24
b7 b b R A AR SR ME— R T A
i AR 2007 45, 36 B & A2 B (FDA) 4 PG
(A RO A ol 2 4 1), R B [ R X6 PG 1 25 B2 4
B 23 -5 I, AR 5T PG B EE
FN B EL B 1 R AR R B, A PG A I IR
Sl RS B RO W IR (22  BARIE IR
1 #el57E%®
1.1 R RGRFES5HY

4% : TY10002 AU L K CF§ BE M 0. 01 g) |, Secu-
ra224 — len BUHLFRF-CREE R 0. 1 mg) , 3404 H 1 1E5%
FAEE R A A BRA F]) s ADVIA 21204 B ifi 41 A 43
P A (78[5 Siemens 23 7 ) 5 7180 4> [ 3l A= Ak 43 HrAX
( H 7 Hitachi A ] ) ; Wtherm — 19A /K 7454 (18 [ Wig-
gens 23 A ) 5 Olympus 2% i 088 (LU 7R 5 A o 74 IR
a]), Bt MIE KM 95 Mr & 5t ; HistoCore Pearl % 4> [4]
ZH 21 it 7K AL, THistoCore Arcadia 14> H sh2H 13 ML,
HistoCore Multicut B 7 1 Y] K #L , ST5010 4= H 36 44 {4,
HL, 590 A B Leica 28 H] .

K2y PG (P G A2 < i > G RA AL SR
C81SLA2R41, HUAE M BEAE 1 ke) 5 R4 S8 [ 2k BHAL
R BRA ], 2577 H20050725 , KM 94557 5 mlL:
0.3 g( LARIFEETT) |5 AR TE SR (AR 250 B A B
NS R Q2205065 , Bk MBI 250 mL:2. 25 ¢) , i
B AN [ T H R B PG A A h T S e 1

40

R & TN R 2 L R g (ALT) il & (k5
220722101) K ['] 4 2 2 2 57 6 i (AST) il ) & (it
5 oh 220714101 ) , B 4 % 2 B (ALP) 350 & (4524
220715202) , H 4% 0 21 &= (DBiL) X ) & (it 5 A
220707301) , &k & 1 (TP) i 51 &5 (4L >4 220803201) ,
F1 2 1 (ALB) i 7] & (It 5 24 220707101) , JR & &
(BUN)R 7 & (415 4 220720101) , AILETF (Cre) i 7 &
(it 5 24 220621201) , JR iR (UA) i 51 & (5
220719101) , H i = g (TG) ik 7 & (it 5 A
220623101) , & A0 & B (TCH) K 7 & (5 A
220709201) , f= % B g 2 F1 I [ B (HDL - C) 371 &
(41t 4 220609301 ) , 1% %5 B B8 £ 11 IH & 5 (LDL - C)
R & (50 220615101) , ¥ [ 55 A= YIRH: 40y
HBRAH

B R R (20 + 2)g 1 SPF 2% ICR /MR 60 L, 14
JFit 4 (70 + 10)g 1Y SPF 2% Wistar K L 80 H, MR-,
U rE LS 58 2 ) BB A R A R R AL SEI B A
Y RTIE S A SCXK (48) 20220006 , 5256 5 ) i a5 M8 IE
Sy 91 A 370726231100180183, 370726221101127212,
370726221101127212; AR Jii 5 4 2. 9 ke 35 38 257 14 2%
G 1 H HEE T 20 S B SR B A BN R AR, 5
B S PR AT S SCXK (£8)20180002, 5256 34
Ji & A A% IE S 370837221100002127 , 52 56 5 ) {8 FH
YFAIES A SYXK (45)20200021 . fF A 3h ¥ ¥4 35 T iR
JEH 20 ~ 25 °C HHRR BE Ry 40% ~ 70% B A5G, A ik
BAYOK, IR 12 h /12 h,

1.2 FHi&

PG ik 45 24 2tk B MR - BCICR /N 60 L,

ML A5t B AL AN 5 A F 4, 45 10 H 452 o — Ik
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PE R F K S e K45 255 (0. 5 mL /20 ) , % B4 745
ARSI A I NRAEE &, 4 2 e i SR
14 d AR 48 77 10 990 52 95 /0y BRCRE M B W 1 B0, 90 2P i e
8 750 mg/ kg J PGHIMIKZL 2 K32 1 (LD,y) ,12 000 mg / kg
J PG K 2546 X A (LD ) , T AL R ()16 - 80,
i=(lgLD,y = 1gLD)/(n = 1) (K ,n=5), 45815 =
0. 034 293 3¢ BN L LD % Rz 551 £ 118 %5 50 {8 BP A5 P A%
91 2 ) R 6 S, AR SIS 2 e e A e L, T 5
) 4 2] 45 25 59 43 il R 8 750,19 475,10 250, 11 100,
12 000 mg / kg B H AL ) 1 5518 e bz A e L0 - 100 g
FEHMARIE AT R 30 2 R R (B AR R/ME S B
o BB Pt R R B IR O R AR A S
IR, I TR A5 1,3, 7, 14 KRS /N Rk
i e SR AR AT B XEFE T /INERURN 14 d 5 A7
AN ERHEA T, WA /N B E o0 Rl L S R RS T
e B RN JEAR 5 AR

PG K R A E IR B Wistar KR 80 L, BEHLS
St LA o AR (6 666,3 333,1 666 mg / kg) ,
2520 HU, HEAERS 2P 4% R AR ST S I R = S PG
TR, 3SR AR Y T AR Y 2045 1048
S5 R 1.0 mL / 100 g 8 i vE ST 2525, B R 21K,
B2 16 d, X7 BT K BT 45 i I A S o 1 5 10 )
KA BEEYOK, 5 B ILE s A KGO, I T
BRI 1,4,8,12, 16 Kl K BUA R A 45 K
FRAS 16 h, AR R i 23 IR A4 o 2 9 B, 1 6y il e
BEVEAT INE FUAR br (LT 2R 1 2040 M LS 2T i L
AR L /B ARG 5 55 103 AN HLEE , 43 B L3 , HEA 7 I
4= 4k 48 #% (ALT, AST, ALP, DBIL, TP, ALB, BUN, Cre,
UA,TG,TCH,HDL - C,LDL - C)®il . R 1L , i i) K
B, PR 2%, Pk I i, TH IR 2R R A U VT
o B A B G AT, S K A v ) ek 2 ARG R R R U
ALY, e BT AR DX v AR £ R A I 4
LA TR A XK UL R A T B2, 2 i3
043 143245 347, FRon RAEMMLTC R B h i (B
12 .

PG ARAMES i 12X - B B 58 A, 0o DS 10 mL,
il £ 2% ML Z1 40 TR B o BT vl A 16 32, 4 ol
25%,50% ,75% ,100% PG ¥ W& PR XS HEAS | FH P X
WA VRS AT 38 RIS AT 248 JHe3R 1 IAKE
N AR , FRFEAE P AW ST, B Ja A 2% 21240 i i 2
W, IR IRYREE ST VS 37 “CRIB IR E TR 1
I H T 0,15,30,45 min 5 1,2,3 h 0 5445 4848
BRIV AL B0, T PG R 7 I P O IR S TR L B
(VRFEE R4 °C, 531200 r/ min) S min, B F V5,
545 nm AR E 258 WO EE (A, THR IR

(%) = (R A — B BRAS A i) / (BRE RS
WAAE A (H — WIME R B A M) X 100912, 3 1L 2 T
5% 4 5 AN

F1 BAnXKEEEMHFEE (mL)

Tab.1 Sampling volume of each tube in the hemolysis test (mL)

A7) WelrtalAik  0.9% AR Bk PCER
25%PG E R 2.5 2.2 0 0.3
509%PG ik 2.5 2.2 0 0.3
15%PG ik % 2.5 2.2 0 0.3
100%PG &% % 2.5 2.2 0 0.3
RE gt 2.5 2.5 0 0
Fa b it B 2.5 0 2.5 0

1.3 SitFELE

K FH SPSS 20. 0 4t i2# 344 53 1 , #% Probit [1] 7%
THEL PG ¥ WK 25 2500 LD, F1195% ‘545 X 8] (95%CI) . it
BRI LA (%) FR T RGORNL X £ s F7R% , 2507 2 1E
EAVER T 22551, 47 Dunnett K3 56 5 J2 2, X508 R 47 A
B B AR IS B K AT Mann — Whitney U
R P < 0. 05 AR A G2 E L,
2 #R
2.1 PG BRkAHSMSHIRE

BTG 00« X BEAL/INFRUR BB T 5 5 45 4/
B HE AN [ A i S 7, LB 25 391 (36 ,
VB R BT R B W T o T L3 20 h BRRE IR R
B A S BV AR, DU R L, PR M /N G A
29 10 min Ji5 B 10 S RS MOIRAS 25, NN EN 295 h S
PR AE B 6 BORAS o /N RAE T ¥ R A 7E S min P, Lk
FERESTE , HZ2AE 1O Byt 2 &Lr, K.

F2 SANRETER[R(%),n=10]

Tab.2 Death status of mice in each group [case (%),n = 10]

20 5 Ak P At
x¢ BE 41 0(0) 0(0) 0(0)
8 750 mg / kg 1 0(0) 0(0) 0(0)
9475 mg/ kg4 0(0) 1(10. 00) 1(10. 00)
10 250 mg / kg 28 2(20.00) 1(10. 00) 3(30.00)
11 100 mg / kg#a 4(40.00) 4(40.00) 8(80.00)
12000 mg/kg#e  5(50.00) 5(50.00)  10(100.00)

JIE 25155 0 - A4l PG 51 /N AL T- 80T 5, LD, 1Y
95%CI (10 483(10 107,10 893) Img / kg BN Z it 51151
EAFET/INR R B, /N B IR 0 R 0 g
B A TR R B B A £ O, B LT, S A R L
AL /N SR 14 d J5 0B, ff i), 50 BRA 8L 4%
FI) - 2/ BRUA 2 2 R DL B S 3 A, 26 B PG 51 A i
R RLL MR AER O IEH

PRI il SR AETE /NG 205 1,3, 7, 14 d BRI
B S0 IR A, 45 0 2 /N LA 25 ) O R R
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WER G, 50 T RIHIR A IR, 2 14 KI5 BEZH AR 4
(P>0.05), W] PG HLURHER K S % /N B A=
MR TEILRR 3.

®3 SEGENRERETUEE(X +5,8)
Tab.3 Comparison of changes in body mass of surviving mice

in each group (X = s,g)

45 BHH O BBEEIR ABEETR LUESI4K

s 20.52+0.79 23.68+1.42 28.67+2.52 34.57+3.09
8750mg/ kg 20.16+1.06 22.76+1.85 28.52+2.21 34.85+3.33
9475 mg/kg/l  20.35+1.14 22.84+1.34 28.01+1.82 33.33+2.96
10250 mg/kgZL  20.65+1.02 22.54+1.25 28.55+1.65 33.51£2.09
11100 mg/kgd 20.88+0.96 22.25+1.56 27.37+1.97 34.76+1.78
12000 mg/ kgl 20.58+0.92 - - -

E: - AwsBE D RANRT,
Note:— indicates that all mice died after administration.

2.2 PG KREHEHIER

— s O LB A A KRR IR KA
BRI, R WS HAT MR RERB, B TOAT

PRSI 5 0 REZE LU, v AR o 2 M
PER R AR KR T R 25 (P> 0.05), %
PG S K BB AR B it T DL 1,

I8 R bR - 5 0 BT A, & P AR 4
PEHEPE R BUR IMLZ0 8 L0 L 25 204 L 4
ORI AN T N AN R vt o 1 O 7
2 L B AR 40 B P 2 22 (P > 0. 05) , R PG A5
M R BRI L5 R bR o TR LR 4

A Ak FE bR - 50 R F A, e e 2 P R B A 0
ALTF Cre FMEME IR AYIMLE UA Y & & (P <0.01),
R AR e 2 R R A i Y A R AR bR B 2
(P>0.05) 7L S.

A R A0 0 R b, 8 79t 2 K U AR
FRECFIE R B B EEm (P <0.05), § R ER
flR(P<0.05) .36,

RIFH /g

250

200 . ,
— L

. — sl
— iR
— XF R

100

50 T T T 1 t/d

0 5 10 15 20
A

i/ g

250

2009 — il
— il

150 7 — AR 2
— X

100

50 T T T 1 t/d

0 5 10 15 20
B

A, Mk B. M
B1 SAXKBREREBLEN(X £s5,n=10)
A. Male B.Female
Fig. 1 Changes in body mass of rats in each group (X = s,
n = 10)
U 45 21 5 B < A A 45 2R« g ) i 2 A R O B
2 5 OMEPERR T L, u) IR 2 B L BRI E
L A8 R AEAE S L] DL/ R PR A M IR, DA PR, 4
5 A AR B IR R DL ) A e O TR L
Pl 2 1 1E] 3 g 70 5 45 08 R R B ) A A 4 2 3
PV R 40 1 5, BB 255 (P > 0.05) , B0 n] HEBR
3 5 PG BT 8L, 3B PG RS 52 i K LAY JHF 0 41 243
M
2.3 PG FSMNAMIMEIKIELER
TREE S 3 h P, B X BRAE R ULV I 5 BE SR 42
B 6T B 22 9 1l 52 B 0 25% PG I IR IR B /S 3 h [t
50%,75%,100% PG # iR 7 )5 0, 15,30, 45 min i

F4 BEAKRRMEMRIERLER (X £5,n=10)

Tab.4 Comparison of blood routine indicators of rats in each group (X % s,n = 10)

HAEa LR &7 &2 T 18 40
Hor ] 35 A7 ‘ . . - , - . ,
Mtk et Mtk M Mk et p e Bk
fér % a (g/ dL) 20.8+1.4 20.8+2.1 20.9+1.5 21.8+0.7 20.7+1.0 21.8+1.8 20.5+2.1 22.2+1.5
ek 5 (%) 40.8+3.1 41.8+2.5 40.6+2.6 42.3x1.3 40.6+1.8 42.5+£2.0 40.1+3.8 42.7+2.7
s (x 100/ L) 6.63+0.41 6.86+0.36 6.66+0.52 6.97+0.31 6.56+0.45 7.03+0.33 6.41+0.58 7.09 +0.35
B 10°/ pl)  1365+136 1248+238 1315+173 1191181 1353 +£220 1223+283 1245161 1202 +247
Ga(x10°g/ pl) 6.78+3.08 4.36+1.66 6.71+1.37 5.10£2.41 6.52+£2.08 4.15+1.61 5.56+1.87 4.39+1.46
e (%) 80.3+6.3 80.3+£1.7 79.6+7.2 81.3+6.5 83.3+55 82.4+24 82.7+3.5 83.8+2.1
bk 4 L (%) 50£1.7 5.8+1.8 52+2.4 6.4+25 52+21 54x1.5 5924 51«11
4 (%) 1.5£0.5 1.2+0.4 1.5+0.6 1.520.7 1.4+0.6 1.1£0.7 1.2+0.6 0.9+0.4
o B an L (%) 12.7+£5.4 12.1£2.6 13.2+5.5 10.1+4.2 9.7+4.4 10.4+1.8 9.8+2.2 9.8+2.6
& B 4 1L (%) 0.4+0.3 0.5+0.2 0.420.3 0.5£0.2 0.4+0.2 0.5+0.2 0.4+0.2 0.4%0.2
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®5 FSHXBRMBEENIERER(X £5,0n=10)
Tab.5 Comparison of blood biochemical indicators of rats in each group (X + s,n = 10)
. aiEa g ik 2! B4
il , , ,
Mtk sk Ak 0 -1 Sk At Sk
ARBAAHHH(U/L) 59.58+5.377  39.50:4.47  43.49£10.35  37.77£5.02  48.31:479  37.62£5.95  45.32£9.31  39.32:5.78
KNARBRAAEBE(U/L) 209.81+47.74 248835212 267.14:91.72  222.23£30.13  277.16+57.80  234.39+41.91  250.11+62.41  239.23+48.63
BARERE(U/L) 183.11£37.43 95.54+9. 64 2025642244 95.18+10.40  191.79£32.72  109.03£12.97  181.57£36.38  105.30£11.43
el (pmol /1) 1.93£0.40 2.04+0.45 1.88£0.37 2.14£0.35 2.16£0.57 2.10£0.31 1.93£0.29 2.32+0.56
EEa(g/L) 56.56 = 1. 80 53.28+1.49 57.03£2.45 55.30+1.74 57.40+2.60 54.92+1.46 56.71£2.67 4.79+1.84
a%al(g/l) 25.70£0.75 25.63+1.26 25.31+1.68 26.24£0.90 25.80+1.13 25.76 £0.78 25.20£1.20 25.59+1.27
i & (ool /1) 8.67+2.07 8.78+1.27 7.85£0.80 8.53£0.85 8.12+1.24 8.70+£1.23 7.66+0.39 8.12+1.04
JIUEF (pmol / L) 50.29+3.90° 55.53+8.24 47.555.38 52.02£5.12 47.89+3.84 52.80£6.11 44.94£4.75 53.53£5.93
B (mmol /L) 295.40£42.00  316.95£40.53  291.10£40.45  268.94£28.75  291.63£25.74  271.8427.47  263.76£30.91  265.48+30.24
b = 8 (mmol /1) 0.71£0.17 0.59£0.12 0.84£0.13 0.55£0.10 0.630.14 0.54£0.09 0.72£0.17 0.56+0.13
BB (mmol /1) 1.86+0.30 1.66£0.19 1.78£0.22 1.84+0.35 1.78£0.16 1.89+0.26 1.74+0.21 1.68£0.21
BEEREEGREE (mmol /L) 0.59+0.06 0.49 +0.06 0.56+0.07 0.55+0.07 0.57+0.05 0.55+0.04 0.56+0.05 0.49+0.08
KE B8 A M2 B 8 (mmol /1) 0.39+0.11 0.30£0.04 0.38+0.07 0.28+0.05 0.37+0.05 0.29+0.04 0.38+0.04 0.28+0.04
E G AR, P < 0.05,"P < 0.01. &6,
Note: Compared with those in the control group,”P < 0.05,"P < 0.01 (for Tab.5 - 6).
®6 BHEXRMEFZRBULE (X 25,%,n=10)
Tab.6 Comparison of organ coefficients of rats in each group (X = 5,%,n = 10)
B R ! Lifilha! & =4 <2
- Hebk Hep Mtk e Mk Hed Hetk He
AFRE 3.717+0.245 3.574+0.273" 3.475+£0.199 3.268+0.131 3.692+0.236 3.303+0.165 3.626+0.493 3.207+0. 151
SPE - 0.360+0.038 0.353+0.026 0.369+0.035 0.363+£0.047 0.379+0.041 0.370+0.023 0.367+0.038 0.363+0.025
MRt 0.308+0.034 0.290 +0. 040 0.313+0.035 0.277+0.039 0.319+0.048 0.283+0.038 0.295+0.072 0.258 +0.027
FAE 0.522+0.044  0.766+0.050"  0.502+0.060 0.519+0.058 0.528=0.074 0.526+0.047 0.494+0.054 0.513+0.033
BAE  0.770+0.061 0.780 +0.050 0.725+0.043 0.766+0.039 0.764+0.044 0.772+0.044 0.762+0.068 0.778 £0. 054
" 0.703£0.051 0.568+0.065" 0.642+0.080 0.710+0.044 0.694+0.062 0.757+0.087 0.658+0.045 0.706+0.037
R0 1.160 £ 0. 066  0.067 = 0. 009 1.171+0.075 0.063£0.007 1.172+0.134 0.066+0.009 1.092+0.085 0.062+0.009
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XTHRZH

5] 41
E L FAE o B A 2R ) T ST R K MR
E2 KRAKXKRFBRAAFERSFTN(HELRE)

Note: * refers to inflammatory infiltration of monocytes around blood vessels and bile ducts.

Fig.2 Pathomorphological changes of liver tissues of rats in each group (HE staining)
PR R R4 3 50%PC I A IR T G 2,3 h e 75%, PRI 6 i B b R K AR BER 4 L 25%PG 1% W7 1M,
100%PCIERE R TG 1,2, 3 hint, FRERISML 6, 8T 5%,50%,75% , 100%PG 7 L5125 T 5%,
5B AL AR RO BRI IR S PG ARSNGB PG YT AR AR £ 7.
43
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Fig. 3 Pathomorphological changes of kidney tissues of rats in

o 0 e

each group (HE staining)

RT 25%,50%,75%,100% PG B iR &R I E#& TR
Tab.7 Results of the hemolysis rate test of 25%,50%,75% ,and
100% PG solution tubes

15 BaFE(%) 4%k 45 BhFE(%) 4#
25%PGERE 2.5 R | 15%PG RS 8.8 gl
500%PG iK% & 6.1 B | 100%PGER T 9.6 s

3 itig

ST R 45 0 R BTN R SR AT 0
Jg il B L R B AT T A K, ELAE T B ]
YR AT S min N, H 8RR RTRE S PG AT AR AR OC
50 PG R #5 k1 S I 3 Ao 10 VA0 PR S B 3k i i
B RS & AR T I, NI 5 1A /DN BR A% B 3 58 M SE T . PG
X} ICR /N LAY LDy 4 10 483 mg / kg, #E78 PG 42 4 7 &
28 AFLII AR 7 FH Bsf A7 75 ke 6 et B ] K5 s, LA
iPSPN SN RUEZ K

S FLHE AL Tt 2 5 W 200 B 45143 11 2 BEHE A, Cre
i 5 T e U AE OC B E A2 B 45 2 T BUR I
BRUE T AR ) T RE L Cre T AP REE R B
N, 5 R He A ) e KRR Il T AST A
Cre S MEPE A BUAY LTS UA 35 58 28 T8 (P < 0.05) , i
PER BRUFFIE i U 2R 25034 B 25 T (P < 0..05) , B R 2L
HEFEAR(P <0.05) , HICH] BRI E - RN KR, i
Nz A e B, X 5 k(14 - 16 14518 —
B4 ) I AR 3 BB A A R At a9
HE ARG A 45 5 & B, PG R Wistar A FRICH 5B 25 PR
FH 378 PG AN PRI E ) 1T i FH 9 22 4 XU eI o

PG AE (320 5 B F A7 I 1 X 56, ] ] 0F A
T S VR A AE D o 5 BRI o R A L i ik 46
KL PGS I L2 B R (0,3 hiRE
SEOUR )2 B NS, PP X BB A I I B fif 4T
F 2 R A R, H 100%PG 1 A B9 1 I FE

44

HAT9. 6%, W] PG B AES R ML BL R 19 Kk A=, (HI I
VE AR /1N o PG AE SRy 33 S5 0 ek im DA (87 P 1) 20 1 5
P TE SRR 5 R HEA T WDk 23 2, TS 55 R PG AR FR >
AT 50% , LA BEAR ARV il 5287 8 7T BETE 11 A
e S 45 1R 2 24 1) R FTINE J) , ARE F 24 0 e Ak
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