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BCL-2 [&{Ik,BECN1 .BAX FikTHEA %,
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Effects of Hedysari Radix before and after honey-processing paired with vinegar-
processed Curcumae Rhizoma on apoptosis and autophagy of lung cancer cells

MA Ding-cai'”, WANG Zhe'>, WANG Mao-mao' ",
ZHANG Yu-gui'? ,XIN Er-dan"*,BIAN Tian-tian'* ,LIU Ting"*, LI Yue-feng’*

"College of Pharmacy ,Gansu University of Chinese Medicine;” Scientific
Researsh and Experimental Center ,Gansu University of Chinese Medicine ,Lanzhou 730000, China

Abstract : This study aims to compare the effects of honey processed Hedysari Radix-vinegar-processed Curcumae Rhizoma
(HPHR-VPCR) and Hedysari Radix-vinegar-processed Curcumae Rhizoma ( HR-VPCR) on apoptosis and autophagy in
A549 cells and NCI-H1299 cells,and explore the mechanism of HPHR-VPCR inducing apoptosis and autophagy. Twenty-one
SPF grade SD rats were randomly divided into three groups:control (Con) group,HR-VPCR group,and HPHR-VPCR group.
The dosage of each drug pair was 4. 63 g/kg,and the drug containing serum was taken after continuous administration for sev-
en days ; Hoechst33258 staining was used to detect cell apoptosis morphology, and flow cytometry was used to detect cell apop-
tosis rate ; The monodansylcadaverine (MDC) method was used to detect cellular autophagy ; Transmission electron microscopy
was used to detect autophagosomes and autolysosomes; Western blot was used to detect the expression of ubiquitin-binding

protein P62 (P62) ,beclinl (BECN1) ,B-cell lymphoma-2 ( BCL-2) ,and BCL-2 associated X protein ( BAX) proteins. The
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results of Hoechst33258 and flow cytometry analysis showed that in the groups treated with HR-VPCR and HPHR-VPCR,

chromatin accumulation, nuclear concentration and fragmentation were severe, apoptosis fluorescence was enhanced, and the

proportion of apoptosis increased ; The MDC method detection results showed that the green fluorescence of the HR-VPCR

group and HPHR-VPCR group was enhanced , and autophagosomes were increased ; The Western blot results showed that com-

pared with the Con group,the expression of P62 and BCL-2 proteins was significantly reduced in HPHR-VPCR group, while
the expression of BECNI and BAX proteins was significantly increased (P <0.01,P <0.05). In summary, both HR-VPCR
and HPHR-VPCR can induce cell apoptosis and autophagy. HPHR-VPCR is superior to HR-VPCR in inducing cell apoptosis
and autophagy. The induction of apoptosis and autophagy in lung cancer cells by HPHR-VPCR is related to the decrease of
P62 and BCL-2,as well as the increase of BECN1 and BAX expression.

Key words: Hedysari Radix-vinegar-processed Curcumae Rhizoma ; honey-processed Hedysari Radix-vinegar-processed Cur-

cumae Rhizoma;lung cancer cells;apoptosis ; autophagy

I s A Je A A T Jir PR T o ) R AR,
HRGHIT I B EE XA A S Y T
AP PESE TR 2 FhOr 2, B WA A A AR
JEXE T A 968 200 M P 2 ki o L B 1k
S7 YR B M B | L H 45k B ) LA
I A ) R, I 24 1 0 e A 7 T 245 D
Ay 7REE R 7 TR o AR 2GR o %R
Y & F& AR Curcuma phaeocaulis Val. |~ P 3 AR
Curcuma kwangsiensis S. G. Lee et C. F. Liang 1§ 15 AR
4 Curcuma wenywjin Y. H. Chenet C. Ling 1Y T4 4R
ZM ) BIEIORZIXT B KB AT R (R
PSP, A HE 1217, BURZY B 0 5 %
W], B R 2 2R p T TR S
B IR R 202 O TR
WL ¥ A 5 B Hedysarum polybotrys Hand. -Mazz 1
THAR, HE IR e . B IR A
6], W52 B A 22 5 1k, A AR RIME . 76 3 I Bl i
XL AR E R S R T IGIr . Rk
R FTIOT T R B, 3 L EC-T 3R ARHAE  RAH 4
HnEZ " . KA AL A S I R
MISCEE B )7 A F L0 -4 AR ™ . Sun 2517 B
FERI, B EC-FA (23 1) 78 B MR /) B BT 3%
SRR P9 P 8% 7 AR el o Yuan 25 B
FERI, B3R (20 1) 404 B AR 1438 4 Jifd A=
KO- et Tan 26 BF90 R BR, #1638 R (2
1) BRI PE R FEAREE B-HE 7 i 55 15 B doe i, LM
TARCRB . 25 b, AR U AL -FARTEST
IR 75 TR 7 R VI, 21006 8 9 AiT I AT 3 AR 7T I 9es
VEFIAR DUAHICHRIE , A 53 3 T T A0 B W HE B 4L
FE-BEHEAR 2 24 1L I A0 5 20 B R B 24 1M X
AS549 4fi i Al NCI-H1299 48 Jfd 8 TRl 5 W 1) 5% i LA
JA] e L

1 MR57E%E
1.1 Z5%f

ZLECR I T H 4 e e i AR XK 1, 2 1
IR R B 24 R 2 2 2 g v 24 M T A E WA R A0
U5 N SLFHE Y £ ¥ 5 1 B (Hedysarum: Polybotrys
Hand. -Mazz. ) i) 1A, YT R (IS A5 2L ESTROR o

FARY T (P 5 B v A& 200 15
221006 ) M 3 - H v v = 24 0K 2 Ff s = B, 48 H
Hh s 2R 24 2 B v 24 M 5 T E A B2 4
ERNERE Y IRAL 4 Curcuma wenyujin Y. H. Chen
et C. Ling [ TR ZE
1.2 54

21 H SPF Zffitt SD KRB, 6 J& i, 7R it i 220
~240 g, S A H PR 2 R SPE SR i)
Huts (25 3 W) A4 72 AT RS SCXK () 2021-
0001) . Bh¥yial e T H o B2 245 R S 3 sl ) vh oo
SPF 52 55 28 (52 5% 3 ) 8 77 AT IR 5 SYXK ()
2021-0004 ) , fiFR I E 18 ~22 °C ¥ 50% ~70%
JCHRJETHA 12 h/12 h, A 25 3o H R b BE 24 K2y
SR F Y B D UE (/BT SY2024-217)

i AS49 213 NCI-H1299 4 ( F 52
TCHul150 \ TCHul60 , 1 [FFHEBe 41 L )
1.3 SRR

CCK-8 {7 & (#t*5-:20231012, 5 FE £ A=W Rk
TA PR 7] ) 5 Hoechst33258 | 4 Jfd [ 1k e 1045 ] 1(
5% . Ad-mCherry-GFP-LC3B (#t5-: C1011 ,C3018S,
C3011, R = RAEMEAR B A R A ) 52 R
254 7% 19 P62 (ubiquitin-binding protein P62, P62) |
42 1 (beclin 1,BECN1) B i [ 4 1988 -2 ( B-cell
lymphoma-2 ,BCL-2) .BCL-2 #i5%¢ X & H ( BCL-2 as-
sociated X protein, BAX ) $if {& (it 5 IPB10029 ,
IPB1342 .1PB0341 . IPBO172 , Z& N Af 5 A W B4 A FR
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) s H o EE-3-0 IR B AL B ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) . [1| *F-HT fa f ir BR
% H G (immunoglobulin G, IgG) — #i (it 5.
PMK142S  PMK-014-090M , i 1t % 2 /& 4y R} 45 45 B
INE]) 5 3-F 3L IR I S (3-methyladenine,, 3-MA ) (3t
5 :HY-19312 ; MedChemExpress 2\ &) ) 5 5 4l F RNA
PRBURF & (5 R40815, b i 2 R A B WA
B R 7)) ; qPCR SYBR Green Master Mix ( No
Rox) (fit*5-: 11201ES60, 2 X A= ¥Rk 47 ( 1) Bt
ABRAH]) o

1.4 SLIG{U=R

CKX41 + DP21 8] & % {35 ( H A Olympus 24
) ;CPY-180 CO, }EFRAE (KL T SR L B A %
A FRAT]) 3 Axiovert 5 Digital mono 25 5] {3 & ¢ )6
AR (T8 R R A A F]) s FACSCelesta (= Ui 7
B B 2 A A A X ( € [E] New Discovery 23] ) 5
lightcycler96 PCR {¥ ( {# [E Handelsen /A ] ) ; DYCZ-
40K Western blot 4 J5{% .DYCZ-24K Western blot Hj,
AL (AU —E YRR BRA ) .

1.5 SLHAHE
1.5.1 ity s %

KLLMD R R A A R G
AR FT A N IR 30 [ 24 i) 2020 45 i 5
&1L FREUR A 20 - BEFEAR (100 g0 50 ) 4T HE-
FEHEA (100 g2 50 g) Kok & T R B, A
10 A5 HEAK I 0.5 h, SR Zhang 451 K 2857
PRG-I R I 1 b, % il 2 DU AL B 4%
S BEIC2 UK, 53 0 I PR R SO R4 A,
4 CUKFa# M. IR EWERR 5] 0.93 ¢/ml, &
4 CyksaE# .

1.5.2 &% hiFeH &

#4210 L SD v R BB HL 30 & 24 1T 4H (4L
R AL EC-BRFRAR) A28 IS4, 254188 7
Ho @M SE 7 d J5, 20 K- 3 AR (Hedysari
Radix-vinegar-processed Curcumae Rhizoma, HR-VPCR) |
21 Ee-liEFE A (honey processed Hedysari Radix-vin-
egar-processed Curcumae Rhizoma, HPHR-VPCR) 2f
M 1T mL/100 g (8 253 BORHE S (% Bl n A 4% &
L, R ) , %5 F (control, Con ) 4 45 45 it A
K CBREFGZ2 W AR 6 h, L7 do Rk
HH 1 hJ5,0.3% [GE 281 (40 ~50 mg/kg) I8 1
NSRRI NS L O ER 1,4 CH#f & 2 h,3 000 r/min
B0 10 min WA ML, R4 TR 21 )5 732,56 °C K

1% 30 min,0.22 pm {EFLUEMES)E,-80 CLAfEARTH .
1.5.3 &#hFRE Rk

B A549 20 F1 NCI-H1299 4 fa 4514 5 x 10°
A/ mL (A BE RN T 96 LAk BRI E 3 >
5 FL, % HR-VPCR 41/l HPHR-VPCR 41, 44 25k &
AR 5% 10% 15% 20% , % BELH I A ZE R FL 1
A EIMTE . FAMEES E 60% A, #i I8 ik 5y
ZH 43 AR I e B B R 3 K5 SR 48 h g, InA
CCK-8 AW , 353244 F 20 ~ 50 min J5,450 nm I
KA W R o He a2 (1) T4 M il % (1)
Fiii e fe A48 2R

I=(Ay-A,)/(Ay-A,) x100% (1)

Krp, Ay I FALBOGEE A, Akt BRFLIROG RS
A, SIS LR
1.5.4 Hoechst33258 # &, 4| 4a fL 8 T &

B AS49 2 Bfd A1 NCI-H1299 4HRE LA 1 x 10° 4~/
mL & T 6 fLARH (NE LE I H) , 534 Con 41,
HR-VPCR 41 .HPHR-VPCR 41, T M A549 4 jiti #1
NCI-H1299 #ijif1 48 h,PBS ¥ 1 s, BifLJH 0.5
mL 4% 2 23 4 B [ 5 YR U 15 2 24 15 min, EJEF
A Hoechst33258 5 wg/mL Ye{6,#) 15 min, PBS P74
2 ~3 3, B B A H I R R TE B 4
MOAE BB A b, 5 A B4 .
1.5.5 AKX @A iAo

B AS49 4 A1 NCI-H1299 4L 1 x 10° 4~/
mL £ T 6 fLARH, 04 [ml“1.5.47 15 A549 2y
F1NCI-H1299 4Hff 48 h, W& £ A ML, In A 25 G
L0 400 L, ) 20 i 2 A Annexin V-FITC
5 wWL AT PLS wL, S EE ROV 15 min, FI9E 2040
ASCRGIM 25 28 240 i 1) 8 T 175 O, FlowJo VX #4449 #r
YA T as R
1.5.6  fmfe B v 2 &40 m] X ) & 4] 4m e B o

¥ A549 4 AL A1 NCI-H1299 A LL 1 x 10° 4~/
mL FF 6 fLARH, 3 2HIA“1.5.47 1l A549 4 fifg
F1 NCI-H1299 4fjift 48 h,PBS %% 1 U5 , BfLINA
ImL B J} ik 2 % ( monodansylcadaverin, MDC ) 4t
B ,37 CHREGIER 30 min, B MDC He 43 (1
x ) A FHAS I 22 btk (1 x ) R 3 IR, TE9EG A
BN AR SO
1.5.7 H4 B4 K A549 2 ji A= NCI-H1299 %m
e 8 v MR e B R B

¥ AS49 2K AT NCI-H1299 4ifa L) 1 x 10° 4~/
mL 5T 6 FLH ', 4>k Con 41 F1 HPHR-VPCR 41,
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TR AS49 48 ffd A1 NCI-H1299 4y 48 h, %
FEFRHE TN 2.5 % 1w T 30 1 1 7 Y, I 1
5 min, FH20 L) )58 ARAR , B0, i e B 1]
W4 CORAERT o Dl G A [, K, U1 A,
uta, (& S RS Gt 5 Y R i A
PR EG , AT AT
1.5.8 Western blot # P62 BECNI  BCL-2 BAX
Fakik

¥ AS49 4 g Fi1 NCI-H1299 4l Jig 33 7 F 6 fL
M, MG BEREFR 24 h, 388 Con 4 .HPHR-VPCR 4] .3-
MA % 3-MA + HPHR-VPCR 4, T i A549 4 jfs 48
h AR, T PBS ik 2 Ik, 58 K35 FRI, INAE
AW RIPA 2@ 7E vk L MIRREEA, &
O, BCA A I & ok B, BGE 2 8 B
AN EAEZE s OFIR AT ,100 °C 4 )& i 10 min ffiE
AR, SRS H ik, HL RS &= PVDF I |, B4 3 1K,
10% Wifs 5453 2 h, fin P62 . BECN1 BCL-2 .BAX
(1:1000) —Hi 4 CibWEHE ; PEB 3 Yo =i, =

IR E 2 h, PR JE 0 ECL 57 B 52K .
1.5.9 %itsik

KM GraphPad Prism 8. 0 % {4 Xf %4 4f #4743
BT, Sl LU + BRI (x +5) FR , 255074
B IERS AR B 2255, R YL B R 5 22087 5 47
BRSO IES S By 26455 >R W-H BRFIAS:
%o P<0.05 J2ERHAGI R,
2 R
2.1 HR-VPCR,HPHR-VPCR & 2515 F# A549
YHAEAN NCI-H1299 20 ff i) B 45 iR BE

5 Con 41 H#%,5% .10% 15% .20% HR-VPCR
A1 HPHR-VPCR X} A549 4 Jifs 1 NCI-H1299 41 Jitd 1)
PR B 25 (P <0.01),10% .15% .20%
HR-VPCR .HPHR-VPCR %} A549 4iiJfd F1 NCI-H1299
20 0 1% 4000 o) 25 Bt o XLV VAR R T G K, 03 3 B g
fi%,10% HR-VPCR ,10% HPHR-VPCR %} A549 4f Jfi
F1 NCI-H1299 4 fap il fem (R 1.3 2) .
PRI, J5 822K FH % 24 L3 1 MR B 10% iE 475050 .

%1 HR-VPCR &Z5miExt A549 ZHRaFN NCI-H1299 4RI 5S40 (x + 5,0 =3)

Table 1  Effects of HR-VPCR drug containing serum on the proliferation of A549 cells and NCI-H1299 cells(; +s,n=3)
2 31 e E JM#I= Inhibition rate( % )
Group Concentration( % ) A549 NCI-H1299
Con - 0.00 +0.00 0.00 +0.00
HR-VPCR 5 9.60 £1.08** 14.92 £0.83" "
10 29.74 £0.25* " 31.86 +£1.12* "
15 12.14 £2.09* * 24.84 £0.43* "
20 6.65+1.28"" 9.15+1.44%*

: 45 Con HILHL, " " P <0.01, [,
Note : Compared with Con group, * * P <0.01,the same below,

2 HPHR-VPCR &Z515&%t AS49 ZRBFN NCI-H1299 SAARHETE A BN (x £5,n =3)
Table 2 Effects of HPHR-VPCR drug containing serum on the proliferation of A549 cells and NCI-H1299 cells(; +s,n=3)

5 e i 4] Inhibition rate( % )
Group Concentration( % ) A549 NCI-H1299
Con - 0.00 £0.00 0.00 £0.00
HPHR-VPCR 5 20.20 +4.56 " * 20.71 £1.71**
10 36.17 £3.02* " 35.71+£1.98* "
15 26.53 £3.55* " 21.60 £0.93 " *
20 12.99 +5.19* " 16.18 £1.67 " "

2.2 HR-VPCR,HPHR-VPCR 3 A549 #ff#n NCI-
H1299 4B T AR #20

E 1 frs, Con 2 A549 40 F1 NCI-H1299 4 jifg
(IA% S5 R TG 284k ; 55 Con 414H L, HR-VPCR 41
HPHR-VPCR 21 41 i 35 B0 T et i f 8 A% ik 4

IR AL IS, HAZ T 40 ) Ee gl 33 m . 5
HR-VPCR 4 It %, HPHR-VPCR 4 I & 1 % W Aj
2. #&7/8 HR-VPCR 41, HPHR-VPCR 41 ¥ 0] if5 &
AS549 4 A1 NCI-H1299 #1995 T, HPHR-VPCR %
AT TR R
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A549
HI1299
Con HR-VPCR HPHR-VPCR
B 1 HR-VPCR.HPHR-VPCR 3t A549 4fif#n NCI-H1299 4HREIA TSR ( x200)
Fig. 1 Effects of HR-VPCR and HPHR-VPCR on the apoptosis morphology of A549 cells and NCI-H1299 cells( x200)

WAL OE bR Qe O R A B SO FT ks 4E , B 8T s di A% 6% H 4k, Note:The red arrow indicates chromatin accumulation ,

the yellow arrow indicates nuclear concentration, and the white arrow indicates nuclear fragmentation.

2.3 HR-VPCR,HPHR-VPCR Xt A549 ZHA@#n NCI-
H1299 £ R 1= Z A 4 M

WE 2 i, 76 AS49 4 filsH, 5 Con 4 LK,
HPHR-VPCR 4 G173 . % & (P <0.01) , HR-
VPCR 41 41 Jfd 5 0 T F6 Tt (B TCSE 122 & X e

NCI-H1299 Zfiffirfr, 5 Con ZHAH L., HR-VPCR 4H . ZH
JiiL S TR B 2 T 25 (P < 0. 01) HPHR-VPCR 4 4
MLEJHT RIS B RGIEE X (R 3), Dk
2514275 ,HR-VPCR HPHR-VPCR ¥ 1] ) 175 5 41 fifg
T,

6 67 67
10 3‘01 Q2 10 3Q1 Q2 10 Q1 Q2
] i
0.041 4.09 0.052 562
msjoou 260 ”75'3 10°1
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4 # ® 4 2 o
10 L | 107
544 E 3
A549 3 3] 3 o
10 & L2 | ol 10
4 i . 3 : , F
¢ W 10
" @ ” ! @ ; 2
1 Rt 1] e 1 Loy
10 Ja¢ ¥ Q3 10" Jo4 B Q3 10" Jo4 2 Q3
961 1.21 {945 1.34 o 1921 220
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L ji% PRSES—S...J T NS T MOMESSBRINCCE - <1 Rvevna— M - -1 T -
0 1 2 3 4 5 6 0 1 3 5
YOO 10 102 VOJ 10 105 105 10 10 10 10 10 10" 10 10 10 10 10 10 10 10
6T 5T 6
0 305 Q6 | " 3as a | " 305 Q6
5 ]0.044 467 .| 50028 755 4 50043 868 -|
i | 4 1077 0 3
0 1 A 10 1 10 S
H1299 2 3! 34 3
~ O | T TS 0 | 10
i G i
4 3 i
w:zj i - 101 10°
| %54 k|
1] v 1] 3 1
0 Jas yAk a7 1 Jas 3 a7 0 Jas a7
o j927 258 ° j89.9 253 o 1885 279
- S e e e e B St T s sttt (R A ol i
0 1 3 4 5 0 1 34 5 6 0 1 2 3 4 5 6
10° 10 o’ 10" 10 0 10 10 10 0 00 10 10 10 LIS P RS T
Con HR-VPCR HPHR-VPCR

B2 HR-VPCR,HPHR-VPCR 3} A549 4R F1 NCI-H1299 20 i 1= % 59 54 0
Fig. 2 Effects of HR-VPCR and HPHR-VPCR on the apoptosis rate of A549 cells and NCI-H1299 cells

2.4 HR-VPCR.HPHR-VPCR %f A549 #4fffa#0 NCI-
H1299 4B B & 1Y 2 M
Kl 3 fras, 18 A549 41 HaF1 NCI-H1299 4 it

H, Con A28 9¢ 3R IBHK 55, 5 Con ZAH L, HR-
VPCR 2 \HPHR-VPCR 21 %% (4,56 R ik 1 3, 3R W
MW A& % H 3% i, 5 HR-VPCR 4 L %, HPHR-
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VPCR L0 58 t e ik ik — A0 3000 | Je 0 [ AS49 ZH g F1 NCI-H1299 4 [ %, HPHR-VPCR 7£
H# i, #78 HR-VPCR,HPHR-VPCR ¥ 1 i S  ES4 AN EEFAERE .,

%3 HR-VPCR.HPHR-VPCR ¥} A549 4faFn NCI-H1299 £HB & A TR A 2408 (x £5,n =3)
Table 3 Effects of HR-VPCR and HPHR-VPCR on the total apoptosis rate of A549 cells and NCI-H1299 cells(; +s,n=3)

215 BJH T2 Total apoptosis rate( % )
Group A549 NCI-H1299
Con 3.88 £0.54 7.03 £0.37
HR-VPCR 6.48 £1.00 9.87+0.21" "
HPHR-VPCR 9.14+1.14" 10.22 £2.30
Con HR-VPCR HPHR-VPCR

A549

HI1299

3 HR-VPCR.HPHR-VPCR X} A549 ZRAg#n NCI-H1299 48 f1 B KA S0 ( x 200)
Fig. 3 Effects of HR-VPCR and HPHR-VPCR on autophagy in A549 cells and NCI-H1299 cells( x200)

A549 H1299
Con HPHR-VPCR Con HPHR-VPCR

x10000

4 HPHR-VPCR Xf A549 4RF0 NCI-H1299 2B B3 N /)N i 1 S Bl 1) 20
Fig. 4 Effects of HPHR-VPCR on autophagosome and autophagy lysosomein A549 cells and NCI-H1299 cells
TE BT Sk FR B IR, 2060 %7 3k F/n B AT A . Note:The yellow arrow represents autophagosomes, and the red arrow

represents autolysosomes.
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2.5 HPHR-VPCR ¥F A549 4B F0 NCI-H1299 4 fE
SLEUNE= FNEiNEs A

WE 4 Fis , 78 A549 4 g, Con 4145 /0 & H Wk
IMAFIVE A ; 5 Con 4 Hu %%, HPHR-VPCR 41 Hi Bt
R 1) /M B W T A (3 € Sk R A
TR L FT Sk R B VS B IA) o £F NCI-H1299 4
ffirf, Con 414 /b H Wi /NA; 5 Con 4] H 4R,
HPHR-VPCR 41 H B0 K & A WS {4 . 457~ HPHR-
VPCR 7] i A549 21 NCI-H1299 il [ 1

2.6 HPHR-VPCR %} P62, BECN1 BAX,BCL-2 &
HRIERI NG

wmE S prs, 5 Con 4 Eb %, HPHR-VPCR 4
P62 BCL-2 % 4 # ik I B F& ik, i BECN1 . BAX &
F#55 BE T (P <0.01) ,3-MA 4] BECNI ,BCL-
2 Rk W EREAR, P62 BAX HE I RILBE T (P <
0.01,P <0.05), 5 3-MA 4 [t%,3-MA + HPHR-
VPCR 4] P62 BCL-2 % [ £ ik B Z AL (P <
0.01) .BECN1 BAX ik 2718 (P <0.01)

A549
AS549 = Con
| - 60 kD
BECNI1 —— a B3 HPHR-VPCR
i g|—'=5 e =3 3-MA+HPHR-VPCR
5 0.4
S o
C"@‘* .’xﬁ's” P62 BECN 1 BAX BCL-2
& &
& oy
&
o)
H1299 —_—
mm Con
1.2 &= HPHR-VPCR
2 , .
o5 . . 3 3-MA+HPHR-VPCR
w2 i
BAX 21kDa & 2 4
=
=
5]
GAPDH | eummmemmens | 37kDa =
0.0~
e S s o 5
o \\Qc n,x“ AQQ P62 BECNI BAX BCL-2
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