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THEES, 2 FHENF 10 pg/mL 6 T H
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MHRFEEY . BHEFAZRPRITSNERRA
MR, RATEANEN EH2HM, LIRE L
HEFHNMEZRMEEER BREN G-
EXREEZAYHER UREPHHAREEE.
EREZVUBAEBN LT BERBRRE EENIRIT
YER,(H AT LUBA 5 48 i W MLAL ST 25 BT | A7 30,
BB ENER BAEREHNE L.

Ao ERFH LT BHEWN PR EHE AN
ERRAE  HIEASHTAHMER (2 mg/ke) EA
B, BER AXREHBHERRMEEECH T
WREMELALHBHEHREFENH ABBEE KB
A DEAE Ho 4088 /D B S M & K
B HCT-8 g4 KERS ., Patlolla & 7 3#
L BB /NR ACF (4 % B i)
ML, A RiESR HT-29 ARBEEBREARAT,
HAEXERIGREELY. AREXHLHE2EHH
AR 7= 4 BT DA 20 ] 2 BRER R i e AT O A A
MAEK, ALt BENFADNRECANERETERE
WH M aEE KRN, KRB ENELTYd
BEAEMEMHEAEKOER . B2 EHHR
RVFHRZH . L EHFHEAELIRH KEF
HABE - REEKKD RHEFMIIBRE F.OE
BHEPLARM SR AR B, U XBFERAR
BRRBEBESEEER. RPW—-&tS5tit g
HHBEMERNRMBERSE X, LR RE F.

AT L SR ZUAM ) e R B K L I B R 4 Y 3%
AU EENBERREEOASDEER AAR
b B 0 P 5 L 3 B RO R GR L T P B R Mt R
g, NXEHREFATURBE-L 2 HF Ak
W B E MR A, BARULHI A R — B P STIESL .
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Establishment of computer-based image-processing system for animal’s locomotor
activity and sedative verification by Kaixin Powder
WANG Qiong'®, MAI Wen-li*, LI Yi-hua®, CHEN Shan-guang®, WANG Li-wei',
FENG Zhi-qiang®, ZHU Yi-fan', LIU Xin-min'
(1. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100093, China; 2, DaHeng Gruop, Chinese Academy of Sciences, Beijing 100083, China; 3. The Scientific

Research and Training Center for Chinese Astronauts, Beijing 100094, China; 4. Beijing 3D CT and DR
Technology Corp. » Beijing 100007, China; 5. Luzhou Medical College, Luzhou 646000, China)

Abstract. Objective To set up a system for computer-based image-processing for animal’s locomotor
activity test in sedative Chinese materia medica (CMM), Kaixin Powder, one of traditional complex pre-
scription. Methods Combining the advantage of computer sciences, information knowledge, and imaging
analyzed technique into the open field test, the data of mice locomotor activities were collected and analyzed
with technique of pattern-recognition, data mining, etc. The total distance, time and speed of movement,
resting time and their ratios in the open field were developed; and those various indexes in central area and
peripheral area in the open field were established. The system was also verified by using Kaixin Powder.
Results
tion coefficient of those indexes collected by computer and manpower was over 0. 9, which indicated that

Those indexes were sensitive and objective for judging animal's locomotor activity. The correla-

the system had better reproducibility and stability. Conclusion The results show that the system could

provide an automatic and intelligent method for studying sedative CMM with integration for monitor, col-

lection, analysis, storage, statistics, and output of experimental data and results.

Key words: locomotor activity; sedative; Kaixin Powder
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ALK LRERESERE, ARG+ IFRAERN
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B P 5h 2K T 22 4 b 254 RI AL B S MG M I st 91T
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20060104, FTA 25 & It A BT AR 2 18K BC Ml . T K
BAS RKE EE AEH3:3:2: 2 KHH.&
BUE B YIFE,8 fF B /K B 30 min, INAEB, 0k
AU 30 min, BB HIERIE AR 55 3
KUEW , K RV 48 AR R T 48, B /5 ) AR 57
(X4 FH 2 7.61 g/g). ANZ Panax ginseng C.
A. Meyer 9 H ¥, P #1 F #; i & Polygala
tenui folia Wild, #kZER,=# 1796 BT Acorus
tatarinowii Schott P=H Y JI] , kK Z X ;4K E (Poria)
AL, 7 AR, UEAMBPTEE®RR 2T
HhMER KFZHRAEYHE 3 TRERHRE
EEHREARETFREERR 2R T EBMER
REHABYHAREFIBREAEANSHEHRS
20060107, imEFEAH 5 20061018, F B i HE A #it
5 20060916, K EBAH S 20060703),

1.3 s£H3hY:ICR /N, SPF 4, MM & ¥, 14 i
B 18~22 g, WEILHEAEEMEZRHYWARL
H, B AT IE 5 : SCXK (J)2002-0003, 44 25 1 [i]
T SPF 3h¥ps, LAt 12 h, g i AtriE
T RHFITE 5 B R K .

2 BEFRDEMURSFTLEBRGENEL

2.1 BEEWEHE . RER NI U IGE, 25
MRERAT H BN AN BEHELREEES H
WA R ERERHEL, &Lk v A B P R
. DRIERF R 4 MHFR/ADEA R AL
BREHERZ 30 cm, FHE# 34 cm, § 40 cm, §§
BRMNEREETMAEN 7.6 RIERBELER-R
EHYHESELR, B 15 3 0 R AR
AR E T 80 cm X 80 cm X 150 em
R HA S A YL S A R TR TS B AR 150 em 7 B
TEBH BT, 8B F T g, S5 B, A
A RER AR BT RGN B RE T &8, A& 1T REM
FHEMEIERSHER, F 538 65 EHEK 5T,
SMERTERE B B PR 1T, M A B E T R ML
TR, FELRRE. TRERERLEI].

2.2 BRFLE - BELALETAEEIHAETM
5% » % Bh 0 7 T KA P9I O B 0 S SE I B L
W BRHLKETE SR ARG B Rk R R, SO R
EHYNBEHEL . SRBEE ST RRT 5
R4 AT 45 B A Excel,Himl, Txt X # L8R,
AAFFTERPLATE Sl . BRI LKA 2,

2.3 IR Visual Studio. NET2003
F R EHm T R, B 17 T 3L Windows2000/XP
BERG, SO KR NR A EESNTHERAE

i
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1 BEEHXANALINAERENNNE
Fig. 1 Device of computer-based image-processing

system for locomotor activity
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Fig.2 Hardware diagram of computer-based image-
processing system for locomotor activity
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e (B B, LA RAR DL LU F VRO B4R . BKAF R
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3 HPXR
3.1 A U 3 SE il i o A 4 B R G Xt 3h 4 B
R M ) AT R B B
3.1.1 /MREBEshEEMHE . ICR /MR 23 H,SPF
%, AR ERN 2~3 min 5, BRERS
WHRE G LRIFERET 10 min, AT
A R RA T 3 ¥ 8918 Shad (e (2L 3 B9
J& BB &% 2 Y BRITA 3h 433 B B9 AT o L BT A Y
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B3 BEXEsXHARsFLEREHRGREE
Fig.3 Software interface of computer-based image-
processing system for locomotor activity
FEHREEFABLE BEES. B . RES), 1L
BB A 306 5D BAN LA A E s oL, L
ERE SPGB EBR BN . ERE R AT
¥ 5 RAHL B 3118 BR RG89/ Bz et R AT HE
BoUMESENBIEE. UATREKE
] R LA T B S A B S BE . AT RS
AL H W B E e JLA B (2.0.3.1.6.5,9.7,
10. 8 ), FEHEFTE 2 WAL, MM LM 0.9 I
EERRERAME R TRREH S NEE. L
BERNE 1, S5REY,EFHBETKE 6.5 s i,
HOSATMEEREREMRE. T T#Ed
30 MM LR, EREM. EWHESIBEMESG X
LRI Az 3 i 1) S B L IX A B R BETT AHL
F1 MREHNBEORIA (xts, n=23)
Table 1 Establishment of threshold for judging of mice

movement by computer (x*s, n=23)

B R
2.0s 31s 6.5 9.7s 10.85
AL 38.51429.26 58.51+29.26 58.51%29.26 58.51%£20.26 58.51%+29.26
EH 138.48541.39 92.83734.42 443322000 25.73%12.72 21.53+1L1T
BEENK 0.87 0.89 0.91 0.88 0.87

3.1.2 @B [E AL AR R

ZEFEfE L ICR /NE 28 H, MEHE R, A
RAHIEN 2~3 min 5, LK EREHR 10 min, [§
3L 1M EBENEANTIHE YK E s,
5BEH 8 sh 45 26/ Bz shad H B, &
AL X

BPERICR MR 51 R, 8, BE KA
JKEASR 24 A LB ERSHEHERE, B
AR BN 5 min, BAFFHRGS . A TIHESIYH
ERE (Ushy 4 RER#E AR —#ER—8" iz

Ko

ZHEEED) , R SRR B B 30 M W 30 ) 953 3 B R AR .
F B BB 3 BE (6.5 BATENSATH
AR S, LUAE G HEIE 0.9 B LA L 18 2 HE B 2 7
PRUE.RILEER 2. BREY) 7RIS At A A0SR
WA AR L B BEE 6.5 B, iFEHLE ATt
BAEBEHARE,HRT 0.9, EXEMNEHT
HENAMZREARGNAH, R TR ES
—REEHEE, AR BTN REKEHTR
ot B, @ 7 R & X 80E 3 i 1] L 52 B B
BOEE RS REFM G, LRSI YA
WA i A AL AR B R S L . R LR P
MR EE WAL TR,

£ HEASAIHEINREIHEHNEBRED

BXH (xts)
Table 2 Correlation of movement time and movement
distance of mice collected by computer

and manpower (x=s)

F EFETE] /s BB
AL 36.55+21. 17 94. 64 60. 28 GEREHD
AN 38.86£17. 91 2 932. 6142 215. 21 (cm)
MXEN 0.93 0.91
3.2 HEEEMMIK LRSS A
M 9 5 HIE
3.2.1 HHEEAICR PR 32 R, MERER A, BEHL

SR A TR LA e xR 2 4 mmEE 4.
FEHALKH ig HUEE 2 mg/kg MHEERH LR
B ig A LAMMEER 30 mg/kg, B KN 0.2 mL/
10 g, W IRA L U SEERBEEAK, LT 45 min
AR E TR AER 3 min, BEHEFFE K, B
IR E#HAT LR, LREHE 10 min, LRER
e ynl it SPSS 4t 4 i i B HE 4% 2, R A 7 #
/3¥7 (one-way ANOVA) # Duncan's B I H L&
B, FIBEESL o+ FoR,HRNE 3 ME 4.
TRERRY, G RA L, % EGRH B3
Vi iE B BB AR B Bh B[R] RS B, i EE B
S B[] 5 DA T 456525 30 B (] bb ER s 2 | e BT [R) b SR
hns WA R XG5 Bl PR R LB B B JR) L R X5 B R
6] b3 s 20 FA) 11 X2 30 B I P 3 X GE Bl B ] B
1 A i X &R S (] L SR X ER B AR LR
PR A 2 IR S B L, REEH W n 3
YHZEsh SRR 23 A RE . EHERE BOBE
S BT o DA T 6328 3f B () Eb S8 386 i L B B[R] L 3R 08
A 3o g K38 3 AR L2 Bl B ) L o R X 53 Bl A
] Lb % ; 38 i 5 (X5 3 AR L 1 X 32 Bh e (] L
Gz Bl () bG35 i /0 R X # BB 6] X #
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£33 REMNSAMNMNBRETEDNHEMW (xts, n=8)
Table 3 Effect of Diazepam and caffeine on locomotor activity in mice (x+s, n=8)
B4 xR 1 TE Xt B 2 5]
BEE/cm 1 623.3041 019. 89 636.71+£496. 04" 520. 98+ 331. 70 1 239. 734 500. 08"
EHEE/(cm-s™!) 2.71% 1.70 .06+ 0.83" 0.87+ 0.55 2.07%+ 0.83**
iz 3 B a8/ s 130. 62+  65.62 54,84+ 40.29" " 46. 41+t 27.24 104.39+ 38.34
B8 sutE/s 469.27+  65.62 545,07+ 40.29* " 553. 48+ 27.24 495.50+ 38.35*
i 3h A e 3R 0.22+ 11 0.09+ 0.07°* 0.08% 0.05 0.17+ 0.07*"
i BB ) b 0.78+ 11 0.91+ 0.07*" 0.924& 0.05 0.83% 0.07*"
b e K B[] /s 167.32+  70. 88 220. 24 +:128. 81 119. 624 100. 80 175.194 93.35
FRREZH R/ cm 672.50% 154.76 264.434+212.89" " 257. 64+ 181. 51 625.35+268.90 *
R X 35 B i fH] /s 49.23+  13.41 20.204+ 14.33"" 19.194 13.12 46.00% 20.61" "
FREEZHEE/(cm s 1) 14,01+ 2.33 12,04+ 1.85 13.23+  1.44 13.61+ 1.33
o (X # BLRHA] /s 118.09%  59.32 200. 03+130. 55 100. 43+ 89.51 129.19+ 76.98
o g (X B ] LL 0.28+  0.12 0.37+ 0.21 0.20% 0.17 0.29% 0.15
bt (X K 18 b 0.48+ 0.15 0.44% 0.14 0.48% 0.12 0.49+ 0.14
th X 37 B I ] B 3R 0.08% 0.02 0.04+ 0.02*" 0.03+ 0.02 0.08%+ 0.04°"
o X # L ] HL R 0.20  0.10 0.33+ 0.22 0.17+ 0. 15 0.22% 0.13
i X ata)/s 432.57+  70. 88 379. 664 128. 80 480. 274 100. 80 424.70+ 93.36
BAXEHBRE/ cm 950. 80+ 934.01 372. 284331, 07 263, 34156.10 614. 38+325. 54"
AR EsetE/s 130. 624+  65.62 54,844+ 40.29°* 553. 48+ 27,24 495.50+ 38.35*°
AhREHEE/(cm+s™h) 13.40% 1.53 12.31+ 1.34 12.59+ 0.99 12.95+ 1.16
B X# S atE/s 469.274+  65.62 545,07+ 40.29* " 553. 48+ 27.24 495.50+ 38.35°
i X e A AR 0.724+  0.12 0.63+ 0.21 0.80%+ 0.17 0.71+ 0.15
A X BRLE 0.52+  0.15 0.56+ 0.14 0.52+ 0.12 0.51+ 0.14
A1 X 3 B A 6] b 0.22+  0.1] 0.09+ 0.07*" 0.08% 0.05 0.17+ o0.07°"
A i K s B e 8] AR 0.78%  0.11 0.91+ 0.07"" 0.924+ 0.05 0.83%+ 0.07"°
5% 1 A, T P<0.05 °*P<0.01; S 2K,  P<0.05 *° P<0.01
* P<C0. 05 * P<0. 05

14 ZEH

** P<<0.01 ws control group 1;

* ¥ P<C0.01 ws control group 2

iR 24 o i B 4

4 WmHEEMREINR B EFEN WP ER

Fig.4 Movement trails of mice in open field after being treated with Diazepam and caffeine

B . ETRERMTNE A Y8230 Bk
A EBEEEL (8 D,

3.2.2 HiMABMEAICR /MR 78 K, EMER 4T
FREHM EE G ER, EREESHHR
B,LRE A 10 min, MREFUXHEN 2~3
min J5 . @A RS KR IF G et SRR AL A 2
18 B/ BUE U R 8 BB B 1R O, I BN K R Bh
HEER. EHEIBNREZENRN, ZBA
R 3 P 00528 3 B 1], SEREE IR H /D R
RO, BRI RN ER . KBRERE, A
RSO R ¢ R S TR IR R A Y is
B BT E AT R S R HR AR R,

X4 HENMMATIRI N REERRIREDBHEL
T (xts, n=78)
Table 4 Difference of movement time before and after

environment changes for mice collected

by computer and manpower (xts, n=78)

LR RN tEN/s AI/s HEHE
MR 24. 40 £24.50 27.854+19.12 0.93
MBS 35.48431.09°*  17.54+25.25° " 0.93

HHREFFEATHE. - P<0.01

* * P<C0.01 ws control group before environment change
PR35 M 78 0 T /0N BRLAG 3E B B B T, 5X e R T
B AL 8 s I, B B AP IS 0. 93,
3.3 A XEHER AT B RGO B
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XN E FE MM ICR MR 40 R, o4, Bl
Blarh 5 1, S B BE R AR (ommERD, BB A
(REH, FLOBKPREA (4.8 g/kg). FFb
AN ig 52, HHEM 0.2 mL/10 g, %52 7 d,
BR 1K, 6 B 0 P 4 25 4 F R — B[] 44 LA W] 4
EEBNFEK. KRKAZ 45 min 5, R BA 5,
HAZMY ip MHER 30 mg/ke, & 4T nip e A
%425/5 15 min ip &% 2 mg/kg,15 min J5§#F7E

B, B WHRANKAH, BN 3 mn, FRER
10 min, ERLERINFE 5,
LREEREZH, FF O UM B R B B X B o HE
HETBR s s sh B3, R BB E B3 At
B 3 359 2 B 3 B B (8] 3R P o X ] B3R Lo
X iE 3 B AR | o R X2 g i i) L ] i IR /e B ] S 4
PR wR S S (] L 7 S R] L 2R A X E 3h it

IB] Ee ZR 3

&5 FOBMIARAETEHMNKM (xLs, n=8)

Table 5  Effect of Kaixin Powder on locomotor activity in mice (x+s, n=8)

% & i R L % E LB (dgekg™ FLB B kg™
BB/ om 5 451. 864584, 90" * 10 285, 9141 328, 89 4 344,601462.13* ~ 6 177,004722. 71+ 8 114.83£742. 48
FHEE/(mes™ ) 2.04% 0.20%* 3.79%  0.47 Lagt 0.17%* 231+ 0.25* 3.00% 0.28
EHEEE/s 92.76% 8.07* 161,96+  15.49 66.15¢+ 7.57%+ 105. 49+ 10.03* * 131,734 11,08
BELEE/s 507. 10+ 8.06* * 437891 15.49 533.75¢ T.57%° 494,404 10.03 % * 468.16% 11.09
B E & 0.15¢ 0.01" " 0.27+  0.03 0.11& 0.0t~ 0.18% 0.02" " 0.22£ 0.02
BEAE L E 0.85% 0.01"* 0.73%  0.03 0.89f 0.01"* 0.82+ 0.02" " 0.78+ 0.02
R K /s 170 13% 30,45 226,021 17.75 167. 45+ 39.65 175.354 25.59 161,86+ 23.09
o 5 (K B ] £ R 0.06% 0.01° 0.13+  0.02 0.04% 0.01** 0.07+ 0.01* 0.09% 0.01"
FREZHBE/cm 2 653.33£452.26* * 5757.234 878,27 1914.38+398. 19 * 3016.814+436.63" * 4067, 38515, 35
R K I BB /s 38.64% 6,08~ 78,22+ 9.4 24,594+ 5,99 * 44,69+ 6.38" " 55.18+  6.85
hRREHEE (eme 1) 67.88% 2.27 72308 347 85.24% 6.79" 67. 48+ 2.57 74,25+ 2.98
PREHEEE/s 131.51% 26.46 147.81%  14.55 142.84% 35.76 130. 66+ 21.76 106. 73+ 17.26
FARERLE 0.471 0.04 0.56+  0.03 0.41% 0.05% " 0.49% 0.04 0.50+ 0.03
o X 55 F At [ 0.24% 0.03% 0.35%  0.04 0.19% 0.04%* 0.27+ 0.03 0.35% 0.02
R K SR R 0.76x 0.03% 0.655  0.04 0.81% 0.04"* 0.73% 0.03 0.65% 0.02
BH R Et A /s 429,76+ 30.45 432,45+ 39.65 373,87+ 17.75 424,55+ 25,59 43801+ 2.09
AU KEHHE/cm 2798, 54+241. 28 2430.24% 212.91 4528.674701.23* * 3 160. 194489, 61 4 047, 441442, 15
B3t K& E/s 54.15%  3.49* 41 655,00+  2.82 83.74+ 9.77** §0.81% 7.30 76.55+ 7.90
AAREDEE/(cm=s™1) 5118+ 1.46 5871+ 3.02 52.81% 2.20 50.74% 1.63 52.76+ 1,16
AARBEHRA/s 375.61+ 31.22* 390.88+  40.99 290.13% 14.45 363. 75+ 22.53* 361.45% 22.43°
R Ket % 0.09+ 0.01* 0.07+  0.00 0.14% 0.02%* 0.10% 0.0 0.13+ 0.01
BHEBBIE 0.53+ 0.04 0.59+  0.05 0.44% 0.03* 0.51% 0.04 0.50% 0.03
% K i gt ) b % 0.13+ 0.01%* 0.10&  0.01 0.224 0.02% 0.14% 0.01° 0.18%+ 0.02
R K 8 B & 0.87+ 0,017 0.90  0.01 0.78% 0.02* 0.86+ 0.01° 0.82+ 0.02
SomrEE A e * P<0.05 ** P<<0.01
* P<(0.05 ** P<0.01 us caffeine group
4 itig “URE"AARE RN R ER, SR RBALL,

A RGERUEXT B Y T W8R8, R RE SR AT
=773 T R REs A R R R, A
AT BB M BRAR L [ It 4 2K 21 3h 4 15 3l oL e 7
FEFEM, AR AT B 6 A R —
B A BE X R TR O MU AR BR T X SEERE . R SR A A
ARSI AR, R R A AR R
BT, 23t 50 ZRAUET 500 MR B R &5
REW, B LS TR I P B R RN /D RIE
SR ATIEYETR . EshEE N 6. 5 B, ST A LA IREL
iz Bh R 8 B A (] 4515 B 5 A TR BE 3RS MR
M FERENYEHE HXRHEKRT 0.9,

LERGRNEBEMGY FREEE, L&

R SEsh R Bl S E . CEYEERER D,
T A B 5 I TR 23 L 32 s ) b SR B
JB] B 38 i . I 3090 T 2 SE B SR A A A 5 L B
B EGUERBAEA, RN B E W A X 53 5 i
(8] & i1 X 52 s i (6] b 22, 8% o A X 80 [ L A
i DX 70 5 B ] EL R, B g R XA Bl B AR 4’9&
X iz Bl ] | o 5 DX gl i A b R

2 i XA 25 e A X /D AL BS L E i A
REMME SRRV, 5EXRALL B3 AR .2
g S TR 3 5 B B 3 0, 8 B S e RDE > 2
i I (8] b 2R3 L # 5 [6] H g, o R X5 Bl
B S X5z Bl i 8] o Sk X5z Bl B[] b EE 3,
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X35 3 BE AR LB 1 X 3 B A ] D 32 X3 3 ) L
A TR 0 X e B 1R A X # B ] LR
BEA . BAiltA RGN SRS
REHESHE.

Mauricette VB 37 % B , M AR /N R 7E B & 2
H5 09 3 B I L 0900 AR 26 T R 22 R A B R 1
MBS EHFENNESD R, AR F AR
o ICR /RS ERIFE G R £,
B Y IET R A A B T A B X B R 8 A
Fat. 2B S ZRAHL BEE N (P
0.01),

FOMBAS KEEEAEE 4 WREHAR,
BBTHE - DEBX(EATLEN) HERFHL.
EHEEZREFH. MAFLBEALREHT
WF, 4 RRW OB 4 g/ke THBIKD/DRY
& Bh AR H] | M4 BE B 53 3 A ) b 2, i B A
(6] L 3 BB ] B 35 W 2 /00 B o g X OB Bl T ] L b sk
K52 B BE B . o e (X e A] B 3% 5 580 B X8 3 e ]
H % 0 R 1 X SR R B3R, 5 X B A R R
B EHAMW, FFOB 4 g/ke 76 R 808 1 X 55 3
Bt B ) B A b 08/ R 0 X R L B O B
REAERSEOEBER. TSRS P2
BRGA TR T LGB EE L. KTk
B A S R e v 24 2 T8 2 B 5T ob i Y AR R
R O 2T B BB X AR B 2 B A AR
HERZRZ ZEAMPERTHE X HWIT

55 WA B AL

BT AN FEMER TS SREAR
LA THYAEEHR, AMUERT REE1T
AR B R T 3 R B S B R SER e, 75
BALRSBENF AR, ELXENRFEHER
MfE SRR, KB T 230 5 BE. 238
[B] S Py B & KB SRR R R . X B84
EW B A MBS P G RATEERER
#rfe .
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RERBFAEEREAMERMNEEEELERERIRGENE
BH&E#HIES HepG2 MAT

HEF L, hmm, EFMH
(1. WRER R ARl SR SR 0 YRS LA TN, BRI M/RE 150076,
2. BRHERHIPERRGY LEFT S L. BET B/RE  150076)

£ E:BHN FiTEEEES HepG2 INB - S5XRKMGMNER. P NEERENEARER,
Annexin V/PI SU% 8 Y6 3 B A 5 B SOR K B0 40 S 08 o, WX 40 AL SORS T 4 MR R T R . O S o B UL A ML L
ARG ,CDFH-DA % f& Bk B AR BHORKIE A (ROS M3t &, A EERERYA K (GSH)
B. &R REWA HepG2 4005 40 B/ 34 HBFE TS, Annexin V/PIXURB LK REDH EME
TR R B E WA MM Annexin V-FITC B §, MEE B R GREGPLEE. ARESA6K L. ERAAEHE
BT, WA 0.4.2.10 pmol/L B3 AEA HepG2 41 24 h 5, R TR H N 4.0%.
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