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Abstract: Objective To study the effect of lycorine on structure and function of red blood cell membranes in Hz tumor-bearing mice.
Methods Anti-tumor activity of lycorine in vivo was verified by tumor inhibition rate experiment, life extension rate experiment, and tumor
cells apoptosis rate test by flow cytometry. Contents of total protein, cholesterol and sialic acid of erythrocyte membrane were determined
by assay kit to detect the effect of lycorine on content of main components of erythrocyte membrane in H22 tumor-bearing mice. The
erythrocyte membrane fluidity was detected by fluorescence polarization method, and erythrocyte membrane sealing degree was determined

by Zamudio method to verify the effect of lycorine on erythrocyte membrane structure function of Haz tumor-bearing mice. Adenosine
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triphosphate (ATP) activity assay kit, fluorescence spectrophotometer, laser confocal scanning microscopy and Western blotting method
were used to detect the effect of lycorine on erythrocyte membrane ion channel activity of Hz, tumor-bearing mice. Western blotting was
used to detect the effects of lycorine on protein expressions of cleaved Caspase-3, cleaved Caspase-9, B-cell lymphoma 2 (Bcl-2) and Bel-2
associated X protein (Bax) in tumor cells of Ha> tumor-bearing mice. Results Lycorine inhibited tumor growth in H22 tumor-bearing mice,
prolonged the survival time of Ha2 tumor-bearing mice, and induced tumor cell apoptosis in Ha2 tumor-bearing mice (P <0.05, 0.01); Lycorine
increased erythrocyte membrane total protein, sialic acid and cholesterol contents in Ha2 tumor-bearing mice, improved the fluidity and
tightness of erythrocyte membrane, enhanced the erythrocyte membrane Na*, K*-ATPase and Ca®', Mg?*-ATPase activity of Hz2 tumor-
bearing mice, increased the intracellular pH of Hz2 tumor-bearing mice, decreased H*, Ca?*, Cl” concentrations in red blood cells, enhanced
the HCO*/CI" transport activity of Ha> tumor-bearing mice, and increased Band 3 protein expression (P < 0.01). Lycorine increased the
protein expressions of cleaved Caspase-3 and cleaved Caspase-9, increased the expression of pro-apoptotic protein Bax, decreased the
expression of anti-apoptotic protein Bcl-2, and reduced the ratio of Bcl-2/Bax (P < 0.01). Conclusion Lycorine has anti-tumor effect on
Ha2 tumor-bearing mice, and can improve the activity of cell membrane ion channel by changing the erythrocyte membrane structure of Haz
tumor-bearing mice, and establish a relationship between ion channels to promote each other. Through this mutual promotion, the intracellular
pH and ion balance are adjusted, and the structural function of erythrocyte membrane is improved, thereby enhancing the immune function

of red blood cells. In addition, lycorine regulates the activity of apoptosis-related proteins in tumor cells, activates the apoptosis-related

factors, initiates the apoptosis-related process of tumor cells, and exerts the anti-tumor effect.

Key words: lycorine; H22 tumor-bearing mice; red blood cell immunity; apoptosis; anti-tumor
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2.1 AFREAERRAEERHR
2.1.1  Hopfarfd /N RSB A (Y /B ip Hoo
WA, 3% 5~8d, M EMBEK (N
RAFIEE =95%), i 4 CILH 0.9%FALANA
V20 % P RO 5 X100 AN /mL, /)N BRAS BRI
sc 0.2 mL 4Af.
2.1.2  Hop fifE /NI AR K 2257 /N ip Hoo
JHE4E, a7 5~8d, HMDIEHEUEK N
TEEER =95%), (/] 4 “CIHE 0.9%FAENTE K4
it 25 B R HE A 5 X109~ /mL, /N ip 0.2 mL 4.
2.1.3 SHEFIGY] HUCRSHEF R BB AN
50 W, BEMLRR S 41, FEdL 10 K, 43 AAAE R A
BRI G (6 mg/kg) AL A mbE . KA E
(40, 20, 10mg/kg) H. FH 2540 ip N 2P, 5
RIH ip 0.9%FAANE, 1 /d, HEE T d.
2.1.4  AFRBNT Hoo e/ N RAHIREER Soiim
P B BRI AR IR 25 24 h 5, FRoe /N R
&, HEREIFRERiE, b REafEEKE b
e, BT 3 ML, THECA BRI R
FI9RG % = (R TR0 20 T 45090 T 5 — 4 24 4L 88 T )/
TSP 450968 I
2.1.5  AaabAt Hop S8/ N RAE SR IIER 8
AKIR T B AN ROR IR 2 24 h J5, 18- &4 2
AT ZH (1 /N BRI A A7 (], BT 3 sk
55, tFEAFRIINT Hoo AR /N BT AE A AR
He A K = (R L P4 A7 R — B R P 1  A7
KBTS 35 4 77 KB
2.1.6  FEabRiFs T Hoo far 8 /0N BRUMR 4H M 0 T 1 52
e AR AR NRG A4 RS, fEL Ho
TR /NERIEZK 1 mL, 2000 r/min 550> 10 min, 7=
IEW AN 70%LEEE S, T 20 CyllE, s
4 CIEHE 24 h, MABULERE (PD ZA5F], 0.5h
Ja & Je e Mg, R FH A ARSI T AR O
2.2 AT Hao forfE N FR AT 2B AR L5 T RE RO 2N
221 U Rz BL10 HEMRNRAE xR
M, BUEAREIERRI /N 50 H, BENLS Ros Y
M. BIEEEMIN (6mg/kg) HIAFME. .k
FE (40, 20, 10mg/kg) H. 254 ip HINZ
Y, SRR ip 0.9%FALENVEW, 1 R/,
ST do
222 ZYIMIEEIHI&S  RIKGZ) 240 5, /D

SERERR MM, IIAAFZ, 3000 r/min &0 Smin, F
EiEW: PUEIN 8 mL Tris-HC1 ¥ (10 mmol/L-.
pH 7.4) Flid &K A E A (PMSF), 4 Cia it
s 4 °C. 12000 t/min &0 30 min, 3F L3, MIA
Tris-HC1 ¥# (10 mmol/L. pH 7.4), 12 000 r/min
BOTREE 3 I, W AGIUEY), ISR PBS ¥
W (pH7.4) HEF.
2.2.3  FAmsbEAT Hoo /)N BT 40 B E 8 JIE [0 7
WV & BRI B “2.2.27 JHR 45 X £ 40
BRAER, R e v & S T s
i R O e a7 25 100 P 000 204 o O ]
B, PRI T BT A B N S 1 40 i s
MR 7 &
2.2.4  Fma BT Hoo 1798 /1N BR 2T 40 O S 37 50 2 (1) 5
oK “2.2.27 TR AR AR, FH 0.9%
SULANVERCETE, IiN 2 mL 2$64K%EF DPH, 37 C
IE 30min, PBS PR 11K, &0 10min, #
TRV BRI B PBS VT . SR P60
LTI E , KT AR, eEHURIEKE N 362
nm, REFHEN 432 nm, W5 TAT 56 MIR G50
TR B RO ImIRCIRE L 1o, HHERCIRIREE
(P). WEE G KishtE (LFU).

P=(Iu—1)/(In+1.)

7n=2P/(0.46—P)

LFU=(0.5—P)/P*
2.2.5  Aaabot Hoo fufJ83 /0N BREL 40 BRR S P B2 1) 5
W ZEELEI NN 0.6 mL “2.2.2” TR 4 4L
I PR, N U B PR, SRR AR-RT
SRR EETH E, WK EN 420 nm, MIIA
NADH J14f, 4k 1 min id 3% 1 RBOLE (4 1,
BN S 6 min, THELEIEE .

o PR = (N2 T P S ) — R I T Al o
3/ 02 T P R 77
2.3 ARt Ha a7/ R 4T 4RSS il iEE 1

SOEAD
2.3.1 e kS 2217 T

232 FmsBiont Hoo farJed /) BROZTH B B 25 - 52 46t
M 1 (anion exchanger 1, AE1) [H & F#iaiE )
M ORIREG g 24h )5, /DRBRERR L,  HUHHF I
i, M PBS ¥, 3000 r/min 0> 5min, J2&iE
e 3 W, 1FUTE AN, DTNt 1 2 50 #iks,
TN CIoé R4 (MQAE), 37 CHEGIEE 2 h,
2000 r/min B§.0> S5min; ¥ BIEW, HS BT
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B B v T VR AT R, B0yl SRR a i
IMANEA 2 mL W57 G E L R T L adr, 78
SRA], BB 10min J5, SRR ECEETHE I,
KRN 460 nm, R BKA 350 nm.
2.3.3 A aRBRONT Hoo far R /N BT 40 i P AR B 1) 5%
W RIREEZ 24 h J5, /NERIRBRR I, HRUHT 6 i,
BN PBS ¥ Wi, 3000 r/min &0 Smin, KETELE 3
U, 1S3 BTTVE - BX 100 ul 2840 T iE, B 100
ul ZLAYTIE, ) PBS IEERZE SmL, e
W, HC 50 uL B, IIN PBS ¥R 950 uL, A5
N pH 76184t (BCECF-AM), 37 C#tiE
30 min, FEAORELNE, BURBHRAIE TR A
b, RABOCHRERH BN, REEEN
535 nm, KK 488 nm.
234  AFabAt Ho ffJ8 /N ERZLAEME N Ca? iR
M RIRGE Y 240 Ja, /DEERERCR M,  HUHT i i
Wi, BN\ PBS ¥, 3000 t/min B0 5 min, EIH
Ve 3 U 1S MYTiE . B 100 uL ZL4n e, H
PBS ¥ E AR SmL, il il 18 LIRE it
SN, FEFLEL 100 pL 2402, L4 E
WA TEES & 2 500 uL BLA Fluo-3/AM &
200 pL, 37 CEEYEH 120 min; 3500 r/min 2.0
10 min, #_F3EW, MIATEES & 2l 300 uL, 2],
Hl R, RABOC LR ERH EAERN, Kk
BN 488 nm.
2.3.5 A ARt Hoo firf 988 /)N B ZL4H Mo Ji5E Na*, K*-ATP
fili. Ca?", Mg>-ATP FEVEPERRZ0 4% “2.2.27 I
T & AN M, % ATP B PEAS I 1)
&V T R .
2.3.6 Western blotting VS A7 7B Hap far 8 /)N
LA Band 3 5 IR 44 “2.2.27 Tl
NSRS AL R, R B R AT
EEER, EASE 15% T 5 mmo- R i
W e Bk, % PVDF i, T TBST &
A 2h, B0 Band 3+ B-actin Hif4 (1 1 200),
4 CHEHE IR UL TBST HHREES, MM HRP bk
ML 2EPU %R 1gG PUik (105000, =FiRMEHE 2 h;
I AP-NBT/BICT il TR, KRB K
1% R G % 4 H Image G v2.8.7 BAE 34T .
2.4 AT Ho /RO AT X E B RIENSN
2.4.1 gk

(1) Hoo fipJ8 /N R PR 4 ML BN 4E s SR Hoo 7
/N R, TORIRG 2R H (AEBERTD, H

TS T/ IR A EUIEZK 1 mL, 2000 t/min 2§
O 10min, FF FZIEW: JUEH 0.85% NHLClIF R
ek 3 %, SRIEH 0.9% AL BN RS G 3 X, 2000
r/min B0 10 min, FF LW, RIASRIR 40P .

(2) IEH /N 4ER e s O REZH /)N BT
HAE I SN E, H PBS W GHE G A AN
b, IR, T 37 Ci84L 15 min, F/NARIL
BRI, e KA A 24 A 2000 r/min
REEC 3R, 2 min/ik, WEEDTE, T 0.83%
NH4Cl 7% | mL DA R M 4HAE, 1500 t/min B§0> 5
min, WEETIE, HPISIEH /N BUH40 .

242 FRRBE Hoo w98/ BRI T AH G B L RIA 1Y)
Fomd HL “2.4.17 TR 4140, F PBS WRIE TR
1%, MR PBS W, IIANEERE &, Tk
W2 15 min, 4 “C. 16 000 r/min &> 15 min,
W EEBET 80 CLRAF, fEH . RAH DR
FEeEATERE, MAEE LFEZME, 100 C
LB 5 min R M DU R & AR E
&, 8 15% T e AR RN - TR T M IR A HL UK
¥% PVDF I, TME49hE A 2 h, 5450mA
Bcl-2. Bax. cleaved Caspase-3. cleaved Caspase-9.
B-actin HLIA (1 : 200), 4 CHFE LA WIRH TBST
R TBS AR =R MUk 24 1K, 10 min/ik,
BN HRP Fric )L Fdi b 1gG Pifk (115000, =
IR E 2h: I AP-NBT/BICT & iiiE47 & €4,

K &L G R G UE I H Tmage G v2.8.7 B
3T

2.5 Geitoran

Giit4rHTH SPSS 21.0 #AFidt4T, Hid Bk} LA
X +SHEN, ZREARBEECKH One-way ANOVA

3.1 AFEEERAEER

300 Al Ho i/ BUR TR REmT  ansk
1 fws, SR LEL, A mnbil &5 7 & 240 /) BRI
BEE R (P<0.05. 0.01), 2FEMEME. &4
LIS RT DA Hoo fard8 /D R A, BB
AR

3.1.2 Al Ho S /N RAE e KIER
KPR, SERALLE, Al HlgEda/NRE
PRI ZE K (P<<0.05. 0.01), ZFEH <,
3.3 AUERBINT Hoo farJ88 /) SR 20 A 05 1 () 2
W 1 s, SEERHE PR, A Sl R 2 ) R



© 436 - PER 2022618 B53% B2 Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 2
Fz1 AREX H: N REREMEFERERNEME (XLs,n=10)
Table 1 Effect of lycorine on tumor weight and survival time of H2z bearing-tumor mice ( X £ s, n =10)
51 7/ (mg-kg™) R /g A AEAFI E)/d A AT IE K %
Y — 1.3740.08 — 10.38+0.24 —
Pk E R 6 0.834+0.12" 39.41 15.49+0.18" 49.23
iR 10 1.05+0.06" 23.36 13.40+0.23" 29.09
20 0.871+0.09" 36.50 15.59+0.14" 50.19
40 0.59+0.05™ 56.93 17.55+0.11" 69.08

R . "P<0.05 **P<<0.01
*P<0.05 P <0.01 vs model group

iy FR I FF0 10 mg-kg™! FiFRb 20 mg-kg™! 570, 40 mg-kg ™!
350 T
| i i

300 Il li
& 200 ﬂ L
= 150 |

100 W 5

o, A i

W A

0 40 80 120

40- *%
k%
= 30-
,@ Hesk
41
@ 20. kK
=
£
10-
0- T ; ' . ;
WA PR E MR 10 20 40

FimnlE/(mg-kg ™)
R LR P<0.01
P < 0.01 vs model group
1 AFEEX Ho B8R AEMMA T RN (Xts,n=10)

Fig. 1 Effect of lycorine on apoptosis rate of tumor cells of Hz2 bearing-tumor mice (X £ s, n=10)

JRAMRET- R BT (P<0.01), 7B,
32 AR Haoo forfE /)N FR 4T ZRBEAELR pR LA A2
32,1 AUmsBET Hoo /N BRELAH MBS R L P
TR AR [ B 5 s a0k 2 Fos, SXTHEZ

Eede, fmsbl SR A B L MRV R A
fH [ A B BB (P<<0.01); SRR ELE,
R 5 7 B ZE 2T AN M I Pl R DL e
EWHETE (P<0.01), EFIEAHEENE.,

*2 AFFEX He B8/ R AAERE S HIFE (X+s,n=10)

Table 2 Effect of lycorine on erythrocyte membrane composition of Hz2 bearing-tumor mice (X £ s, n =10)

2H ) 7 &/(mg-kg™) BEA/(gL™ MR R /(mmol- g ™) JIEL [ % /(mmol - L)
X B — 0.57740.032 0.893+0.014 2.645+0.027
iRt - 0.33240.028" 0.618+0.017"* 1.04440.011*
P 3L B 6 0.413+0.024™#* 0.81940.015™# 2.0824+0.014**##
Fmn b, 10 0.377+0.029"# 0.692+0.008™# 1.15440.007**#
20 0.43240.015"# 0.79240.009"*# 1.969+0.037#
40 0.51840.027"# 0.82740.019"# 2.34240.024"#

HxHRAE: *P<0.05 *P<0.01; SEMAE: #P<0.05

#Pp<0.01, F#E[F

"P<0.05 P <0.01 vs control group; *P < 0.05 *P < 0.01 vs model group, same as below tables
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322 FERBION Hao fardEd /)N bR 2T 20 B i 50 1 Al 2
WEERSEN 3% 3 P, SXPHRAHELEL,  Aasbl
5 771 5 2 T A0 gt sl M R P B A R BRI (P<<
0.01); SR LLEL, Armafil 577 & 4 2140 i
S AN P B R T (P<<0.01), SE7EAM .
3.3 AFrmEXT Ha 7/ R 41 4HBEPE S FiBEE M
oA

3.3.1 A FRBION Hoo 1 J8 /N BT ZH 2 Nat, K*-ATP
filf. Ca?*, Mg?-ATP B PERIRZI WK 4 o,
X IR LA, ARl &R E A AR Nat, K-
ATP [iff . Ca®", Mg?"-ATP By i 1t ] 2 FEAIK(P<<0.01);
SRR LA, ARl &R E A AR Nat, K-
ATP [iff . Ca®", Mg?"-ATP Ffg % 4 B &2 5 (P<<0.01),
SRR

3.3.2 Aot Hoo i J8 /N BRELAH MU AET [ BS1
HZiErER e R S PR, SRAHERA
ELAL, ZOGRRERA T TR (P<0.01):; #4244
HEA R, FOCMmEREAE (P<0.0D); £
FRORAE S TEiE Ha A7 98/ BRALGH MR BA B8 1 4% is i

P, HEAEMENE.

333  AEB Ho farfi /N RN pH {52
W Wi 5 R, A4 SHRAE, et
JEXE T FRE (P<0.01); K424 SRR L,
PNCIRE R TR (P<0.01); A #alife"s T+ = Han
IR /NER LA pH H, M HOREZERR, HE
FEAH N

3.3.4 Aot Hoo farfEd /N BRZLAH AN Ca? R
S R S FIE 2 FR, B4R 254 S0 A LA,
RNIREWE T (P<0.01); #4254 5HA
HELE, ROGIRERIEIC (P<0.01); ArrblEe
W B Hoo /N SRALANM N Ca2iRE, HEF&E
FHIGAE

3.3.5 A aabioh Hoo frpJe /) BT 40 i Band 3 25
FKIEHFZm 3 M 6 fr, SxIR4LE,
BTN R AR Band 3 & [ RIA KT
FHREIC (P<0.01):; SERHLLE, K454/
21 A M Band 3 £ 3R E /KB R (P<0.01),
H A

&3 AFREXT Ho /N RA AR AN R E A B RFNN (X+s,n=10)
Table 3 Effect of lycorine on erythrocyte membrane fluidity and blocking degree of H22 bearing-tumor mice (X + s, n=10)

ZH 5] 7 E/(mg-kg™) st HAE/ %
pagic — 25.88610.147 70.35+2.13
it — 9.466+0.155 33.4740.59*
PRSI 6 12.305+0.287*# 48.08 £2.18"##
VeE ] 10 10.612+0.243"*# 38.35+2.32"#

20 11.5894-0.331%"# 452641.78"#
40 17.754+£0.297"# 52.17+£2.23*#

R4 AFFEX He GE/NRAAAEIR ATP BEE MR (X £5,n=10)
Table 4 Effect of lycorine on ATP activity of erythrocyte membrane of Hz2 bearing-tumor mice (X £ s, n =10)

Ca?*, Mg?*-ATP Jif§/(umol-mg™!-h™!)

2051 A i/(mg-kg ™) Na*, K*-ATP f§/(umol-mg'-h ™)
Pagie — 0.357£0.035
et — 0.125+0.025*
S i 6 0.2360.014**##
VeER 10 0.17440.017*#
20 0.248 £0.021**##
40 0.287 40.024**#

0.378£0.032
0.138+0.012"
0.23940.027*#
0.173£0.029™#
0.253£0.031*%
0.296+0.025""*

®5 AW Ha GHE/NRAMAER AR BAEFHEEM AR AR pH EM Ca? KENFIE (X+s,n=10)

Table 5 Effect of lycorine on AE1 anion transport activity of erythrocyte membrane, pH value and Ca?* concentration in

erythrocyte of Hz2 bearing-tumor mice (X £ s, n =10)

215 FIE/(mg-kg ™) AEL %g’;ff L Ca
Pagie — 6.15+0.12 98.75+2.05 3543+1.64
ot — 1.54+0.16" 52.434+1.93* 86.64+1.47**
F 5L TR 6 3.284+0.13"# 71.58 £ 1.64%"# 55.36+1.66#
VeER 10 2.31+£0.14## 65.99+1.98"# 74.97+0.62%"#
20 3.6310.09# 80.73 £0.79**# 57.89+0.97*#
40 5454021 90.3140.82"# 42.39+0.85##
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Band3 . SN e 3.4X10%

B-actin 2X104

B BIEERR 10 20 40
i Frb/(mg-kg ™)

3 AFREXT Ha 5/ RATZRARAR Band 3 EHRIARIENT

Fig. 3 Effect of lycorine on Band 3 protein expression of

X

erythrocyte membrane in Hz2 bearing-tumor mice

&6 AFFEI Ha G/ NRAL AR Band 3 EERIAHIF
il (X+s,n=10)

Table 6 Effect of lycorine on Band 3 protein expression of

erythrocyte membrane in Hx bearing-tumor mice ( X + s,n=10)

ZH FlE/(mgkg™) Band 3/B-actin
pagicl — 90.34+0.89
R — 35.45+0.74*
PR E I 6 52.574£0.51%#
Vey -3 10 41.43£0.70"#

20 61.78 £0.57*#
40 82.09+1.19*#

Fmb/ (mgkg ™)
2 AT Ha TN RATHRAREMA Ca*REMSZNT (X 400)

Fig.2 Effect of lycorine on Ca®* concentration in red blood cells of Hz2 tumor-bearing mice (x 400)

3.4 AFREXT Ha B/ R AEEATERRIE
A

Wl 4 FI3R 7 o, S AR 2 LU,
B2/ N R 4H M cleaved Caspase-3. cleaved
Caspase-9 £ R IL /K135 2.3 T 5 (P<<0.01), Bel-
2/Bax H FARIEACT & L (P<0.01), HEHE
FHIRAE

cleaved Caspase-3 Wl M W e D - 5 10!

cleaved Caspase-9 = - ——— 3 55

Bel-2 [ S s— 0.3 < 10*
Bax e s S - 2.1 <10
Bractil ey - — — — -—  42X10*

XTI B FREE 10 20 40

EMTL AR (mg kg ™)
4 AFREIT Ha: RN AME AR T E B RIA RIS
Fig. 4 Effect of lycorine on apoptosis proteins expressions

of tumor cells in H22 bearing-tumor mice

RT7 AFEX He GE/NRMEAPATERREHNFM (X+s,n=10)

Table 7 Effect of lycorine on apoptosis proteins expressions of tumor cells in H>2 bearing-tumor mice ( X = s, n = 10)

13 HR(me-ke ™) R AR R _
Bcl-2/Bax cleaved Caspase-3/B-actin cleaved Caspase-9/B-actin
X i — 176.32+1.25 65.47+1.43 74.96+1.95
R - 153.62+3.09* 71.21+1.94" 96.04+1.59"
PRI SR 6 67.69+1.76"# 121.68+1.87# 132.94+2.69"#
Ver 10 88.29+ 1,127 113.2742.16"# 113.9141.89"##
20 68.54+1.31""# 129.84 +1.86*# 136.94+2.28*#
40 53.91 4132 146.19+2.43*# 148.09 £ 1.13*"#
4 g AR NNV OEITE: e a2 il I SR S S

MRS L0 S e RO RIE 9T — B2 [ N Ah 3
IR TR AT, SCHRBE B PR 1) A e B LA
PR GUREEDIMT, PUARANLHREEEX,
LA NRAE g — Bl R IR G B 1 15 70 A G e ), 7T
AU 2 2 Fh R B R R R R LA S B AE U R
G 80 R L K126-281 2 200 ff R ) 2EL R 5 ) 5
IEF AL, EE B 7R,
ARG AR . PERE R HER > TS5 BE 1. 1E

XU AR S ZPCIRGEH, 173X L8 RR 45 7 %
AR VAN E 20 oy Py 7S Tk (B S I /S 1 )
R BB, TR 2 R 2 2 L s a A A i
IR R 2T e S ) o 20 PR RS 1 2 24 i
AEASMIRAIF, REIGRIEM, S5
MEANAEE R A RN, InALn I Bis k. (5 B A%
LYW EARA IR S U I e Y VA A b BUNE Wl
PRLLARMIAR, DR, ZDARM AR A 2 R AR B R R A
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R R 22 LB M S e D RE = AR . AN 5T DA
RNYIN, T T FmsBsnt Hao faf 988 /) B 21 40 P Jigs
SERITNRERISEE ,  HETAR I A w0t Ha farJ8 /)N B
HORENEANE IR ]S

AW E S R S . AR K R S
F S FANT Hoo B/ N IPUMIREIER, KIA
AROEA MR VEH , BB RACGHE K IR /)N B AE A7 I
()5 > FH VL QA L SRS 00 A 5 BT H i 988 /) Bl
T TR R, RKIA SR RE S 55 Has faf
/N R A R AR T, SRIA BRI Hao far R
ANREAPUMIEER R FR Hao 1798 /) B
ST MM 3= B o e, 5 SRR I wRb e
ot A IR B . MRV ER AN I [ R,
AR O R e AN 0 e ) | B e A ke i - e
ViR Hist, RN AT B SUR mR o
Hoo fir 8 /)N B £1 40 B 45 A4 D RE R 2 0, 45 R A
RO RENS AR LT A SRR TR P, T e 214 R
Bk, FHE AR AR, BRI A
R A N Hao fi 988 /N R AL 4H A Ca?t, Mg?'-
ATP 1 Na', K*-ATP MG TERIFEN, RKIA 50 EE
WA A ATP BEEME, BRI %Ik )
. KM MQAE (CICHREN) il A Frixt Hao
i B3/ SR LA AET B 1 e i PR RS2, A
F BCECF-AM (pH ZGERER ) Al A FR B8 Hoo fi
JE/NRA AN HOREERI 20, FIH Fluo-3/AM
(Ca? RIARED) R A FRIIRT Hoo farJ8 /N BRZLAH AR Y
Ca> IR FEIE2, K H Western blotting A A7 w706,
XF Hao T/ BRI 5 iz i83E Band 3 2K
HRIEHF M, 255 RIA RGeS 5 Ho
frfed /N LR N pH E, BRARZLAMI N HKEE,
{5 21 240 0 PN BR U RE AERFAE AN EDIRES s A wrbilRE
W5 BRI Hoo frJR3 /N ZLAHM N Ca? B, 40 4H
JERH & il TE s im0, 5 R I A FR L n]
PABFA Hoo ZNRZLHAO A CIVRBE, 3455 Hoo faf R /)N
BELAH N HCOs /Cl%ia g, 14 5m 21 41 M s B
B IEERISIETE: A RREIE A SR S Hao firE
/N0 Band 3 85 H ERIE, 1 9mAT 4 i JE ]
HEE s TR . RWA AT LUEE g Ha
frfed /MR LN pH AE, FERZLZHMA Ca?' CI0
WRE, AERRLL A NI EE P4, 32 S L AR Dl fe,
OB A S BE /T . K Western blotting 7246l
BN Hoo farJ6 /) BRUBHEE ZH ML A cleaved Caspase-
3. cleaved Caspase-9. Bcl-2. Bax & &K IA M50,

45 BRI A FRRAE S THE (R TR Bax Rk, BE
AP TIE A Bel-2 i, {# Bel-2/Bax [ HLAERF
IS, A TR AN A wR R T =
Caspase IR M. EUFATI 8 cleaved Caspase-9
wEPE, Wk Caspase REK N, #ETME 208 T )5 3
B H cleaved Caspase-3 i&1%, FHmxZea shgn o T
TR .

2 LA, AFRPAE Hao fir 8/ BUAA N BA Bt
R Ve, B i 15 Hoo fi I8 /)N B £ 4
(I RREE ), DGR IEAR B ah It % 0 40 B i)
WIENE 5 EGH. WA ReEAC . BRI
&, TIZERFLLANM A PAIASE , G 9R Z0 40 i G %8
e, ERPUMIBEIER . R A R0 Ee % = 214
MO pH 1H, CRIFLLYHMI AN BRBCT-47, B 440
NETFIRE, PRI A Ca2 Rk, HaRZI 40
Xt HCOs /CI %z v, 2E 1M 484 5 21 40 i B 25 3
B IZ TG, I REHE ST /)N BLZL4E I Band 3 25
FIRRIL, (R4 R ¥ e ThRe, I & E
JR A A G R, R B TR, K IE
PR AE o
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