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23 e BRI Bel2l12 8 7738 B ok 35
ApoE™ B bk ks L Ak /N BT I B JoR 30 FR

B H oA B 2 E A EOB ORFW R B s

HE BR RiTaRELF (GPs) it Bel2L12 /389 A =B K s sh ik Ak (AS) 49
VERMHL, 3k ¥ ApoE™ N R bLH H AL A 414 GPs 41 ( #0572 12 )8 ), C57BL/6J ' & 4 £
n, HME 8 R, GPsi# H GPs 2.973 g/kg 4 A . 4 B 3 A5 A AN fo & g K-F; HE &%
WL O 4 & UL R % 22 BT BT L Ag SR i AR 0L -RT PCR., Western Blot i & 9% 2844 3 & 46
Bcl2L12-Caspase-7/3 i % AR X A R A& G AR H L, R SEwai, R beF¥d TG, TC, LDL-C
KFH &, HDL-C R-FFAK (P<0.01); HIEAR B A RERX TR RRABRAL; AT EaibF/RE T
(Apaf-1), #mfeé % C (CytC)., B R % & B (Caspase ) -9, Caspase-7. Caspase-3 mRNA K -FF 3,
Bcl2 #% % & 12 (Bcl2L12 ) mRNA 7k -F 4% (P<0.01) ; Apaf-1, Cyt C. Cleaved-Caspase-9. Cleaved-
Caspase-7. Cleaved-Caspase-3 & @ /K-F# 2, Bcl2L12 & & K-F B4k (P<0.01); Caspase-3 &/ k20 4%
ks, Bol2L12 AEAFIELALR Rk Ak, SRR LAbbAR, GPs 40/ Ko ik P o fig . FFIEJH 2 2 K RS R
MARILFZ %R, Bel2L12 B 2 & G /K-FH 35, CytC. Caspase-9. Caspase-7. Caspase-3 2 FH &% & K-F
Ktk (P<0.01, P<0.05), 4518 GPs i@t 4] Bol2L12 /8 1l % 7% & ApoE™ AS /s U IE S i A%

KBIA KRB L FARBARRA; @i T; Bel2 2% 8 12; 72

Gypenosides Improve Liver Lipid Deposition in ApoE™ AS Mice by Inhibiting the Bcl2L12 Apoptosis
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ABSTRACT Objective To explore the mechanism of gypenosides ( GPs ) preventing and treating
atherosclerosis ( AS ) through Bcl2L12-mediated apoptosis pathway. Methods ApoE™ mice were selected as
randomly divided into model group and GPs group ( high-fat feeding for 12 weeks ), and C57BL/6J mice were
the normal group, with 8 mice in each group. In GPs group, GPs (2.973 g- kg"') was given intragastrically
for 4 weeks. Serum lipid levels were observed by automatic biochemical analyzer. Pathological changes
and lipid deposition of liver tissue were observed by HE staining and oil red O staining. The expression of
genes and proteins related to Bcl2L12-Caspase-7/3 pathway were detected by g-RT PCR, Western Blot and
immunohistochemical staining. Results Compared with the normal group, the serum levels of TG, TC and
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LDL-C were increased, and the levels of HDL-C were reduced in model group ( P<0.01 ), pathological changes
and lipid deposition were in the liver, the levels of apoptotic protease activating factor ( Apaf-1), cytochrome
C (CytC), Caspase-9, Caspase-7 and Caspase-3 mRNA were significantly increased, while the mRNA level
of Bcl2-like protein 12 (Bcl2L12 ) were decreased ( P<0.01), the protein levels of Apaf-1, Cyt C, Cleaved-
Caspase-9, Cleaved-Caspase-7 and Cleaved-Caspase-3 were increased, while the level of Bcl2L12 protein were
decreased (P<0.01) . The expression of Caspase-3 in liver tissues was elevated and the expression of Bcl2L12 in

liver tissues was reduced. Compared with the model group, the serum lipids, pathological liver changes and liver lipid

deposition were relieved in GPs group, and the mRNA and the protein expression of Bcl2L12 increased while CytC,

Caspase-9, Caspase-7, and Caspase-3 decreased ( P<0.01, P<0.05) . Conclusion GPs can inhibit lipid
deposition in the liver of ApoE” AS mice, and its mechanism may be related to Bcl2L12-mediated apoptosis.

KEYWORDS gypenosides; atherosclerosis; apoptosis; Bcl2-like protein 12; Chinese herbal medicine

shikis ke {L (atherosclerosis, AS) J&.0 I
e 1) B A LA, R B IKAE RE N R — R g M R
FEPEE, MG S . IV RE = A ok R B Ay L 32 2
FRAE 2 4 (LD A R S PR A 2021 ) S,
IR ELO MR BB AL 3312, BIR5HHIER
ek ETE, HRAERIEIN S fE R AL TR B 67 2,
AR, T A R TR S R A s P A S0 1 5%
W41 5 AS S B IR G, AR N Be A5 ) H 2 4%
B, HAR BT OUBUKT sk Al S i 20 ik 9 B R o i
UL, TTAE I AS KRR bR ¢, AR TS
TR S MR 58 175 DL RE AT RL T Bl AS kA=K JE . il
FE AR WS, T & A EUET B iR T O ik LB IR
AS, P NFEATE BT AT H AT SR o e i
MR, hEGERNKREESEYRE 200, £
A WPE SR, RO BRI BT T A
FRRR, o HE RIS ST &0 RS > °. AS
g T B BB “EOT CRIRT EeE, £
s TR R MBOUKIRNGE, IR, PRBHAHY
AR, POREAY, PHZENKL T, MW, gz
R S A IR, AR TR TR A,
2% TP R AL R i B, XA (gynostemma
pentaphyllum ), X 4-LmAH, FS5%, ZH PR
JReis JE ) 2 A R A Y. P8 (RN E ) 104K,
LIRBEAT SR RE . s AR RV RERR S
ZA (PR ) PR R “BAST ®Y,
P TT AN L2y RLR ST AN I AE L v kg L dE
RS T R 7 I A5 4 28, TErh B2 AR 21z
O HESA R S0, RS SRR,
H T2 e 205 P o3 2 e i 2. 157 ¢ gypenosides,
GPs) W TARTORGERR D5 | 0 PRI S0 1R
57, =FH RGN B, GPs it LAY . OIE
PRI R . PUBE RIS AP R S0 Ts 1, 2R
ST . AS Spmisrezay "> 2,

ITAE SR WF 58 & B, GPs 1 L6 i 52 Wi Bel2 5
S A0 PR T 2 Mk 4 T M O A5 538 1 T ApoE™ /s
BUAS JERE ™. SR H AT % B Bel2 ¥E& 11 12 (Bcl2
like protein 12, Bcl2L12) 5 811y Bel-2 & 1
J&F Bel-2 ZEE M, A5 )54 Bel-2 Z% AR,
A T HXT A AE T A5 5 IR R, Bel2L12 R ALH
AR T i " ST, AR SCE L
Bel2L12 A 4R T2 R UT A S, BEA IR GPs
T 35 5 0 A A ST TR T Bl i AS 14y Rl A
LM B IR U ML A 5995 7 1) ) SE R A9 B I e g FH 3
ISyt

MRS 7%

1 Zh¥ w16 2 BE ApoE” /N L, 8 R
C57BL/6J /N, HEME, SPF 2%, 1AFie (20+2) g,
6 S, b s 4Eim A AL S S YR FR A Rl it
VFAES . SCXK (&) 2016 - 0006, fi3F Tl T
B2y RFSLm e, WIERER (22£1) T,
MR (50+£5) %, HEOGM, ARBEEHK, A%
B )5 SR AL T TR BE 2 KA SR s (e H s D £ W A
#E (N0.21000042019090 ).

2 23 GPs, WZRFAYPHARAE (4t
72 NF-201910 ), #RPORIE L i#E, 26 98%,
A UVI8%

3 EEGRAN S XEY  cDNA #5450 & (it
5 : W0008 ), dtrt RAEMBHATIRAH]; g-RT PCR
K& (5. 962103H27W36 ), &8I % 1 2% 75 4=
PR A FR S \] 5 BCA & R FE I i) & (4t
20210425 ), HiH B EEA A R A ) Hom s
(triglycerides, TG, 4it.'2: BH016Z ), JH [#] i Ctotal
cholesterol, TC, (% : BHO17Z ). {%% 54 (10
[/ (low density lipoprotein cholesteral,“LDL-C, it
5. BHO18Z ). % i i #5 11 IE [ i€ high density
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lipoprotein cholesterol, HDL-C, 4t *5-: BH019Z)
Ao IR G Y S S 2 Wi R TR A W U
T- % A B 15 1k [J T (apoptotic protease activating
factor-1, Apaf-1, #t5: 8969T ). JrZLiy 2K M s ik
[ K 4 2 R 76 11 /K i i 7 ( Cleaved-Caspase-7, it
5. 8438T ). Cleaved-Caspase-3 ( #lt 5: 9961T ).
Caspase-3 —Jit ( It 5: 9662S), ¥y [ 2 [H Cell
Signaling Technology /A F; 4fifffi 4.2 C ( Cytochrome,
CytC, #it'%5: 00099055 ), miX = J& A= ) H R A PR
] ; Cleaved-caspase-9 — #ii ( it *5: 12k6940 ), 3%
Affinity Bioscience ( 3 3F ) 24 #l; Bel2L12 — 4t
(it : AB11305623 ), dtnt i ZfAE W H R AT BR A
fl; B-actin — Pt (it 5. PL212550 ), % [E Thermo
Fisher Scientific 2% 7l; % — ¥t (it 5. SE134), b
WRKERBEARAA, 2 A3 s (5
5. 7180 B, HAHIAFH ); PCRY L (Bl
QuantStudio 3, ZE[F Applied Biosystems 23 w] ) ;
TKIL (H15 . PowerPac1645050, 3[H Bio-rad /ATl );
FEJEAY (5. Trans-Blot Turbo1704150, 3 [ Bio-
rad A7 ) ; B (H5 . Tanon-5200, L iff KAER}
HARAF] ),

4 WA NGERTT: SSRGS 2
1217 A /INEUE RN SR 7 d i, #4516 (g ApoE "
/NERALFEHLE R 2 4 BRI GPs 4, 4%
8 H. B H 4T ApoE™ /NI TRPEE (15 0.15% IH[F |
21% g ) MEFE 12 J8, IER A/ DNRIE RIS

5 T worik S 12 FE, DGR G
H 2 B e FH i 30 g GPs 4% 98% Mkt , i
i OS5 shYy e R A B SRR i (R )
TN R ) SR i, EE GPs 41/ Bl GPs
2.973 glkg # 4L 4 JH (AT 60 kg B I PR FH i
145), HARWALS TERBAEBEKES 4 . /)
BUASE 12 h S FRE, HRERICNL, %+ 30 min J5,4 C
3 000 r/min #.0> 15 min, B LiEH %%, -20 TR
R, BRI LT LU IRAE, BG4/ BRURIEZH
21 4% Z R, Ha/NRUFIEA 200 /N,
T -80 TR

6 Killeds Sy ik

6.1 JHNEHZUL SR F0ie  ARTERERLA I A
IEE A, BB rh e 3 H/NVR, N RUHIEZH 2L
BT -80 CHEARIR VKA T RFRIN o, e b s A R R
Fe A AR A R T RNA SERLCACERIE | 1A BAL.
BEar BRI LT, Gk o 4] 5 SOk R D BEAH OG22
A

6.2 LA TR AR A% Fa B A AL )
UL, N4 H s AR 1R 2 B ASORE I /) BRI 7 P
TC. TG, LDL-C. HDL-C %,

6.3 MFAFHZIg . HE Yea . g v RUHAE,
TLZRHREEE 24 h, AWBOEEYIR (5 um),
KR, WS, DRAREYLE, KUE, 1% 3R LEERUK,
KVE, Pracyeta, BEE MK, hHREE R
KV R T 200 ffG5E M WESm Bk, Fal, il O
Yoty B AR ZIYIR 1 em x 1 em /i 740
HE KRS A e Tk R ALE, ATE 10 wm
PRIV e, 4% Z R EERE 5 min, 60% SN
figiz 40 s, AL O TAEW 15 min, 60% S+ MR
VI 2K Mk 2 Yk, SRR YL 5 min, ZEIRIK
WYE 2R, 1% R - 2151 s, AR T
SREE 53 51 LA 22 20 R [T BV U o

6.4 SCEFPEGE & PCR AN FIFZH 2 Apaf-1.
CytC. Caspase-9, Caspase-3., Caspase-7,
Bcl2L12 mRNA 23k Trizol &b 345 2H JFF i 2H 27 42 B
S RNA, Fie BEGH AL SEU &, 00 4% Skl cDNA, A
SYBRGreenMaterMix i Al 7 I JE K 5 mRNA 7K
S, BE PCR A, L 2L cDNA Wi, 7
® 95 C 10 min, 95 € 155,60 °C 1 min, 40 MG,
95 € 15s, 60 € 1 min, 95 C 15 s JJu &A3479"
W oo Csxt g Bt At i orpr o i 200
A T T, SCR TS )T W 1.

x1 51WF5
SEDZ TR Bkl JHREE (bp)
Apaf-1 _Jif: 5-TCCCTGGGCTGCTTTCTTTC-3' 95
Tif: 5-CCGGATGTGTAACCAAGCCT-3'
CytC _lif: 5-GAACAAGTGTGGTTGCACCG-3' 86

Tit: 5-GACTCGAAGACAGACGTCCC-3'
Caspase-9 [jj#: 5-ACCTTCCCAGGTTGCCAATG-3' 112
Tit: 5~-CCCCGAGCCTCATGAAGTTTT-3'
Caspase-7 [-Ji: 5-GTTTTCCCAAAGCTGCCCTC-3' 98
Tit: 5-GCACAGTCCTGATCATCGGT-3'
Caspase-3 I'if: 5-GAGCTTGGAACGGTACGCTA-3' 118
Ti#: 5-GAGTCCACTGACTTGCTCCC-3'

Bcl2L12  L%: 5-CTGGCCCAGCCTCTTCC-3' 72
TiF: 5-TCAGTTGCTCCTGCACCAAT-3'
B-actin  _ii#: 5-~ACTGTCGAGTCGCGTCCA-3' 89

T iE: 5-GTCATCCATGGCGAACTGGT-3'

6.5 Western Blot ik £ Ml JH JIiE 41 41 Apaf-1.
CytC. Cleaved-Caspase-9. Cleaved-Caspase-7 .
Cleaved-Caspase=-3. Bcl2L12 & [ % iA% Y5 BCA
e AR I e 25 I A LU R, KRR
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PEJG, VkiE FRE, 4 SDS-PAGE HLJk)5, HFEHKZE
PVDF Ji5, il A—¥, 4 CHEHAE0, TBST Uik 3 Ik,
B 5 min, fIA HRP FRicH) 4T, Fefb2ikotik
FlEUIHBIRA RO A F1 B, SBHEA 5 min 5k
11 XOLR G, XO6h B R RS F oh 5
MG AR T 255, LA B -actin WS, Xt
BEASW T .

6.6 o BE 41 1k K D T BE 41 4 Caspase-3.
Bel2L12 F &L #ilfE/NEFIEA Y A, YA 4
THOREE, B CREKAL, HIZEIR KSR PBS Bl
LR 3% H,0, , ZEiREH] 5~10 min, HZEMKME
3, BN “3-5-3 37 PURBE, WHNER L
FAMTEE W, 2R 20 min, BE4EM—H, 4 TRk,
PBS % 3k, 2 min, Ml —#i, 37 CHEF 20 min,
PBS %t 3 X, 2 min, i ik 7] SABC 20~30 C
20 min, PBS ¥4 ¥, 5 min, DAB W4, K
B, B, B SR,

7 GiitEu: W SPSS 23.0 #it i
Biitordr, RABEZREIT 200, iHEEE L X s
TR, ZHM LR BRE T 200, 24w
Wi HL oK B LSD-t #6556, P<0.05 4 22 34 4812

& R

1 /N U IR 5 S5 2 4R R AR A O 22 S 3Rk L A
(1) FLEE 1 166 LR AFE 25 B RIKE A,
S5IERH s, R Bel2l2 JEK M,

‘ Bel2l12 l 6
5

4
H19 3
2

oo !

Fasl

Mapk7?

Mfsd10

Rhoc

Kif4

S 3 3 2 ) 2
. C1.C2. C3 WIEHAL; MISM2. M3 Jkiml @&
R B SRS 2 Bk S ] R

2 HA/NRUAE KT (£2) HSIEF4Y
Fed, B4 ApoE™ /NEUIMTE TG, TC. LDL-C /K
¥t (P<0.01), HDL-C KFFFE (P<0.01); 5
IR LA, GPs 411y TG, TC. LDL-C 7K F-F#A
(P<0.01), HDL-C 7K F-F# (P<0.01),

2 #H4/hBULHE TG, TC, LDL-C, HDL-C

K8 (mmolll, X+s)

45 n TG TC LDL-C HDL-C
IE% 8 052001 14.79+0.51 3.25+0.10 3.10+0.14
iR 8 1.36+0.05° 35.49+1.19" 12.07+0.20° 1.72+0.06"

GPs 8 0.59+0.02" 18.00+0.41° 4.10+0.15" 2.80+0.04"
T HIERALEE, "P<0.01; SHRLALES, ©P<0.01

3 HU/NEFIEHA R A E (K 2) HE
@ IR AR IEA M HES VRS, AR, By,
el 23 ¥ 5 5 1EH 20 e, AR A B U 240 A R AR
WL, HESIGAL, Z5R AR, P2/, wl i
NG SRR LA, GPs 4 IR0 M K FE e
s, HEPVECR R, AV AIN, IR s b,
SR ARAALA TR o IhEL O Gefdy . T 4TI 2L
AR NR R R SIER A g, SRR R
A, A8 X BT 20 e A T DL W A 2, I
A KRR B RN RN W 25 A7 A 5 SR L
B, GPs HFIEANMUNR R RIG DLW i, PR
JiE P AL T SR AT

HE 3,

S
SRl NAY T A

R

e Bk g A W A Ak
B2 S4/NRIFNE U aE s K
P BT LLE (% 200 )

4 % RO IR A 21 Apaf-1. CytC.
Caspase-9, Caspase-7. Caspase-3. Bcl2L12 mRNA
K (K 3) HIE#A e, iR ApoE™ /)y
SN ZH 21 Apaf-1, CytC. Caspase-9. Caspase-7 .
Caspase-3 mRNA F& (P<0.01), Bcl2L12 mRNA f#
I (P<0.01); 1HMYLHEE, GPs 4 ApoE™ /hkUIF

%, . ’ = 2o ) = p >9J N

@L’O i 2H 41 CytC . Ca%@%-g\ Caspase-7 . @%)ase-S
mRNA [% ik (P<0.01), Apaf-1 mRN R K
(P<0.05), BCL2L12 mRNA T} ( .01),
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5 4/NFIFNE4Z! Apaf-1. CytC. Cleaved-
Caspase-9. Cleaved-Caspase-7. Cleaved-
Caspase-3. Bcl2L12 FEH KL (K4, 5) 5
TEH4H e, BRIZH ApoE™ /N BUITFIEZH 41 Apaf-1.
CytC. Cleaved-Caspase-9, Cleaved-Caspase-7 .
Cleaved-Caspase-3 & 1 /K *F 7+ & (P<0.01),
Bcl2L12 £ H /K F B Ik (P<0.01); 5 818 4 [
#, GPs 41 ApoE™ /N U JIF 4141 CytC . Cleaved-
Caspase-9. Cleaved-Caspase-7., Cleaved-
Caspase-3 i 17K V- FE4X (P<0.01), Bcl2L12 & [
KFFHE (P<0.01),

- Yy

Apaf-1 \‘ 135 kD
.

CytC | 15 kD
Cleaved-Caspase-9 P — 38 kD
Cleaved-Caspase-7 - 18 kD
Cleaved-Caspase-3 l 17 kD

Bcl2L12 ! 37 kD
B-actin | i ' - o0
éf& *%f\;% C;Z%W%

B4 £4/NEATHELZ Apaf-1, CytC., Cleaved-Caspase-9 .
Cleaved-Caspase-7 . Cleaved-Caspase-3.
Bel2L12 I Lk 5]

ofCaspase7 O

expression

6 #4l/NERUIFIEZ 4 Caspase-3. Bel2L12 %
N (K 6) MmEdfbair, SEW4L
B, BRIZH ApoE” /NERUITHIEZH 4N Caspase-3 #ik T
L DUERPHMEGL A, FHERE, HRA RN AR
WKL, Bel2L12 FIKFEAR, FHMERAWES, &0
B SRR LS, GPs 41 ApoE™ /)N BT IE £H 21
Caspase -3 FIRFHAL, 1 Bel2l12 FiATHE .

Caspase-3

Bcl2L12

s H Sk iR A W e AL
B 6 £41/NEITIEZH4 Caspase-3. Bel2L12 #ik AR
(IHC, x200)

Tt
REA: I PR A SRR 2 h 24 OC TR0 1A 107 1
25 AS K IIRIE ", RiEEE RIS
PEIE" BILEAHZE TR /\/HHT‘HEE‘ETE?UL? X AS B2
ML T SR AR mﬂ'é’i)’(’é“ﬁ%‘?f AS JE RS R
SLEONMERR IR . MmASEEAL 2, AR S
ﬁﬁW%WMﬂ%ﬁmASME%FMI%ZQ [7]

B AR B DTAR S 2 e i g S, — AR E 0,
= AS TE R R BEIEAL, WP R EE, MGEIAE R
WM RS OB B RTBA AS RUEEFEL Y. Ik
IRIFFER, SATTR259 0L, GPs FElRI7 300

:
§
[T st

i

Rolaive mRNA expression of L1z T

7. Al Apaf-1; B iy CytC; C iy Caspase-9; D & Caspase-7; E & Caspase-3; F 5 Bcl2L12;

£P<0.05, ““P<0.01;n=3
B3 HA/NRUIFIEZHE Apaf-1.,

A B

w2 O

Oyt ClpeactiniLa (142 i
[ ——— Y

D

spaseTIp-actn i3 641 £ 1

HIEW4 AL, "P<0.01; SR kL,

CytC. Caspase-9, Caspase-7. Caspase-3 . Bcl2L12 mRNA ik b

ﬂﬂ

EiA g sl EA o GPsl

/AR Apaf-1; B iy CytC; C JhCleaved-Caspase-9; D i Cleaved-Caspase-7; E i Cleaved-Caspase-3; F Jy Bcl2L12;

*P<0:01; SHOHA L, “P<0.045 0 =3

sssss

R

B'5  £H/NFITFIEZHZ Apaf-1, CytC . Cleaved-caspase-9. Cleaved-Caspase-7 .“Cleaved-Caspase-3. Bcl2l12 [ 3&ik b4
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WEXES, BRI, AR E IR 25,
(EARHE 220 A R W JRIESE, GPs Al R A% I
BEBIIA AS, HEERRRC BAE T Aty TH IR TC A
B2ESP HIEKRMRLEE 8 ERlRm> E
ARSCE ST GPs WIFE B, SR 7 BHMEXT R,
SERE, GPs WIS = BRI T S0 i A 25 BLA
MR BRACAR o 2R S 2 e AS /IR 22 S 2 A
K, Bel2L12 B3 T, Hitk, ALl Bel2L12 4y
TR AT NI AR, i GPs Bt AS iR
B

LRI AR T 38 % 2 — Fh Caspase i 11 (19 72 17
PEAIMIZET, YAz BRI, SRR B i i L
JFik, B Cyt C, 5 Apaf-1 Ph[EI% Caspase-9,
Caspase-9 Y] #| F iif Caspase-3 il 7, F&Yx {4 i
Wedii . DNA W4, A0 iies A T/ MATE & 2. &%
i, el VYR B (glioblastoma, GBM) Hr
RI—F & BH-2 2505 H & & I R, k1%
PR T AL TR AEAE F A B 1 -Bel2L12, ] i
B AEAE 3 Caspase-7 #ifi; | i} Caspase-3 F#
SEEIIHI NIRRT o B- ARRER T, TR EEA
Caspase-3 i, MHIERIREHTES . HilfEH
FLRRTIRE AT 5| i ATP #euly M RE = /AL, 4
FET- AR M T 6 0 3RAE 0, AFFs 8, 16 AS f
ANMLPE TR e A € P BRSO R4 2
P2 A0 B M & P, GPs Al i 41 i Bax/Bel-2
ST, 2 AS, AR YR WL
B33 GPs ] T 4 ApoE™ AS /INEUFFIEZH 41 CytC .
Caspase-9, THZbAJHT:, PG AS, {H Bel2L12
N FMARHT RG2S T AS ifJE, B ER N
GPs Bjify AS BYA A AL AR W aE . Hit, 4
WFFEIHE— 2 e s R AR TR R LAY Bel-2 I
Bcl2L12 /I - %F ApoE ™ AS /N BT RS i T AR
MIVERT . 4559260, ApoE " AS /il Apaf-1. CytC.
Caspase-9, Caspase-7. Caspase-3 mRNA K &
F17K - FFE, Bel2L12 mRNA K & (7K FReA%, HiF
¢ Bel2L12-Caspase-7/3 4l fil 8 T3 # 2 5 T AS
it B 4 GPs 45 24 J5 W] T~ i CytC. Caspase-9.
Caspase-7. Caspase-3 mRNA & & H /K F, 4
BCL2L12 mRNA J#E K, Hrf, Apaf-1 mRNA
5 O (T = ) 5 o = o= O A= N NS I = 5
Bel2L12 ifad 7E Lk 4 5 %500 #E [n] iCaspase-7 Fl 3 1
TP, X Apaf-1 TCEBAEH , 5 b diii —2L.

Zi b, GPs TZZMATIERRFTICRR, Biif AS,
PEFIMLHI AT i 5 Bel2L12-Caspase-7/3 i f# FHI 41

MOT A G ABFSE B UIIEA Bel2L12 A5 1 i ffd 7
T A NG B TR E T B i6 AS B9 RLVE AL,
GPs A3 T 1l izl By ity AS, ABhTG AS #24t 1
B, I GPs [ R R L ELS AR . LT
HTAHTF 5T E A7 BHE X FE XS e GPs 78, ARBFFTAUM
RN B0 T GPs Biiia AS FOVE LTI, Kik
7 PFE X B4 8 L 0IF GPs Ak, FETE— & RFRPE,
HIL B s pl] = 5 240 i S50 TR A S
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