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cerebral ischemia-reperfusion injury

TAN Jigjia', TANG Liya’, SUN Xiaoying', YI Xigin', QU Qirui’, Al Kun'*, ZHOU Lu’*
1. School of Acupuncture—moxibustion, Tuina and Rehabilitation, Hunan University of Chinese Medicine, Changsha, Hunan
410208, China; 2. Department of Rehabilitation Medicine, Chenzhou First People’s Hospital, Chenzhou, Hunan 423000, China

(Abstract] Objective To evaluate the effects of electroacupuncture pretreatment on angiogenesis in the penumbra area and
to explore the possible mechanism of action of electroacupuncture pretreatment in improving cerebral ischemia-reperfusion injury,
by observing the effects of electroacupuncture pretreatment on the neurological function, cerebral infarction volume, and expressions

of vascular endothelial growth factor (VEGF) and platelet endothelial cell adhesion molecule-1 (CD31) in the ischemic penumbra of
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rats with cerebral ischemia-reperfusion injury. Methods A total of 36 SD rats were randomly divided into sham-operated group,
model group, and electroacupuncture pretreatment group by the random number table method, with 12 rats in each group. The
electroacupuncture pretreatment group received electroacupuncture at "Baihui" (DU20), "Shuigou" (DU26), and "Dazhui" (DU13) once a
day, with a total of 7 times; the sham—operated group and the model group were only bundled without electroacupuncture. On the
8th day of the experiment, according to the Zea Longa method, the model group and the electroacupuncture pretreatment group
were subjected to medial cerebral artery occlusion (MCAO) modeling and reperfusion. The sham-operated group only underwent
skin incision to expose the carotid artery and did not undergo surgery. After modeling for 24h, neurological severity scores (NSS)
were applied to evaluate the neurological function of rats in each group. After scoring, the infarcted area was measured by 2,3, 5-
triphenyltetrazolium Chloride (I'TC) staining in the affected cerebral hemisphere, the histomorphological changes of the tissue in the
ischemic penumbra were observed by HE staining, and the expressions of VEGF and CD31 were determined by immunohistochemical
method. Results There was no infarction or any neurological function injury in the sham -operated group, and the cellular
morphology was normal; the cell damage in the penumbra area increased significantly in the model group, with a disordered
arrangement and swollen appearance, and the capillary lumina collapsed; the cell damage degree in the electroacupuncture
pretreatment group was reduced with a slightly disordered arrangement and no significant cell swelling. Compared with the sham—
operated group, the neurological deficit score of the model group was significantly elevated (P<0.01), the cerebral infarction area
significantly increased (P<001), while the expressions of VEGF and CD31 in the ischemic penumbra significantly decreased (P<0.01);
compared with the model group, the neurological deficit score of the electroacupuncture pretreatment group was lower (P<0.05), the
cerebral infarction area significantly decreased (P<001), while the expressions of VEGF and CD31 in the ischemic penumbra significantly
increased (P<0.01). Conclusion Electroacupuncture pretreatment may promote angiogenesis in the ischemic penumbra, thereby
alleviating neurological function injury and reducing infarcted volume in rats with cerebral ischemia—reperfusion injury.

(Keywords] cerebral ischemia-reperfusion; ischemic penumbra; injury; electroacupuncture pretreatment; vascular endothe-

lial growth factor; platelet endothelial cell adhesion molecule-1; angiogenesis

S it A 2 PR E T A A 0 B0 ok R A R A
FE WAL A 2 S B0 ML 2R SRR, BT
A, PRI TR A0 2 il ke 1T %) L R A, b
HEIpg At 3L U IRAE DX R L] [ g e o > 5 24
B, 2 DXL T A LA S A 7 o e P l  J S
ML, IS FRE R R DG, A N A
¥ (vascular endothelial growth factor, VEGF) J& %
L A A R ERRRR IS & B S B A
R FRARAE T I I A B R R G RE T il
M~ Bz R 2 B 531 (platelet endothelial cell ad-
hesion molecule—1, CD31)7E & & " A1 ALK Fr
A ML N B AN S4B 3R5A , CD31 ik lis , 42
N INERA ST e AP i F T W W IKER e 7/

A B AR5 B A YR R A BN o
AR UA S AR B i e 01 I PRIF TR I, HL BT
DA A0 2 5t 1P I 4 v ol 26 D R B | T8 i 2
SUNBAEIA G5B WS H AR TG B, T4
o, O T LB UL S A A SRR R B 2 - 2R AR
AR UESE , L T A B AT LA o8 2 M il dfe ol o 3
PR B2 D RS I SR I ZH 2L ORET , HAL
il AT -5 4 A W S TR AR O R D O g
FEWT | B A RT 75 S G DA R I 52 B e i 21
YUVEGF (CD34 ik e i i DX i A1 Jk DA AL T

TR R AR O R

ABFFTAUR ] T IR AT LB T 23 K8 AR
KERHATHAEIRST | 54T KAk ZE (medial cere-
bral artery occlusion, MCAO) YA J5 B v | 38 0
G BT T PGSR 0L P 4045 K BRUP 2 T | ik
FEFEVRFR B F A7 X i 41 20 VEGF .CD31 Rk 1Y
SR, VBB TRAL B 2 A XM AE R OC AR
AT A3 2R H A A 38R 5 A e 1T PR 3 458 1 ) ]
REFEFHAILS

| B %

1.1 K558

fFEIEE SD RER 36 H, IR Bk ri ik S
SRR A R ATIES :430727211101797368) ,
TR (190£10) g, 36 HRRLL 3 H—2 T #l
R BE 2 R A S W S g bl S E IR (25.0+
1) C, 1A 60%=10%., &N PERSE 7 d J5  ARFEREAL
B R o BT AR AL BRI | H B AL B
A 12 H SR SRR (TR L K sh
(G TR L) (2006 £ERR) HH Y S AE B2 AH DGR
E (IS . 11.2021072802)
1.2 FERFNENE

TTC Y4 (#5.G1017) HE 44 (5 .G1005) |



2023 4F5f 43 4%

RE H E 2R 224 http://hnzyydxxb.hnucm.edu.cn 1681

SR (L5 . G1005-3) (iR 5 (HiE5 . G1005-4) |
EDTA(pH 8.0)HiEE K (#t5:G1206) EDTA(pH
9.0) VLB E W (5 : G1203) F B R (pH6.0)Hi 5
BE R (S :G1202) . PBS &k (L5 :G0002) | 1E
W (HE5 . G1209)  411KIKH & DAB A7)
(it :G1211) \BSA (#t*5 :G5001) . —$i CD31 (Hit
5 .GB113151) . —#i HRP #ric Il EHi e (5 .
GB23303) JR 3% K (B45 . TSY-B) (iR BEIR A i (1
F o MX-F) L ELOHL (S . D100SE) #5% 3 )
FRAERAEYBHEA R F] BT VEGF (I = /&4
YIEARAFRA T, 585 . 66828-1-1g) ; KB EEE ik
Pl (Il 2548 A b2 A FRA 7] L3t . 30037516
10004160) , MCAO Zf (ALt PE IR B A FR A A,
245 1 A4-263450) ; L FEHTFAL (FR1E 18, 145 . SDZ~
1) ; 8 THES (ML SHEARARRA R, B SSW-
CJ-1FD) s AR KT (s L1 T A28 DX IR AL FE P P
BHBRATF] S . GD-2071) ; Bk HL ALHEHL (EBUR
RHEFARAFR, RS . JJ-12] JB-P5) ;5 B A
HL(EPR-RAGER A BRA ], A5 RM2016) ; ZH 215
FoHL (T VLA 4 A B A AR B A A B W], A
5 KD-P) ; IEED AR 1% R 58 (HAEERE, A
5 :Nikon Eclipse E100 . Nikon DS-U3) ; fEiR/KIAH
(ZEHETT TS ETF A A R ] A5 TL-420D )
TR (Bt R AR A R A B . LEICA819) .
1.3 FWFE

BT ARG AR A B B 55, 24 AR MO [
FET AR K EE E 4 E 30 min, HEFHALFEL K
FRIR FEMSE 1 2 T o) A K BRI 2L 2R A R 3l
YIBAhRICAL e 30 5 1P AR TEN R, A
B2 mm KIEEHR 2 mm KHERVE 3 mm, #H 55
e AT AL, — L HGE T E S K, o —4A
H B OHERT 2SR | %% 18 (20/100 Hz) , IR B 5
30 min, TIENEMESE 7 d G4 IR T, BK
1T 7
1.4 HREHI&

T 7 d 5, BiRIg  H AT FALHA 5 8 K&
Zen Longa Jy I TIERIM, K EURESH 885 , T
PRIE AU Kk Bl A B B T S B A S
KA SN Bk, IS FLEE B kG O v A A
BNk, {3 bk e e PR 2508 sl ik, -7 3505 sl ki
IR BY BT —/ N 4 AT HER I AR 26, 3 ATREE
4 18~20 mm(FZ R AFR LA R ATES A ) , H]
4.0 L EEFLIF LA IFEE B WA R IR, 2847 5 i K
FUBRAZEH Bl 2 h S5 Ml AR 262 10 mm, A
[[0p125%: 171 RGeS bE e K P S 3 Y W N R SE A

Z YR PE 7 (neurological severity scores, NSS) 7%
LR TIRE . oM 2 DI RESRABUIE Ry 0 73 $E
I A 2 B IO AT FRCAS BEAR LR 1 705 47 I ) A
FER KRR A 2 53 5 4778 I ) A4 2 3 JOxt ) fit
528 3 435 Joi: A G 3, JC A R 4 4319 PF4y
TE 1~3 38 NS o R T e P e T A S
B o YT, i MEEAL > 41 ) 421 4
TAEARSEA TN T, PRI AR e 3 S 25 R IR AR
REALTITFERE
15 B#7E

A K BRAT NSS I PPAG #f 28 Dh e Bt ,
10%7K 4 58 (3.5 mlL/kg) IS TE SRR, 70028 E
T T ST Sk BB, FH vk A= BRER K sk, T 4%
ZRWEERE 24 h R AT A DR, 7E6
B URE BRI 38 S 6 SCRRAG R RN
fH IR Ashwal R BRUIMZHZATI 3R, AT i)
ARG IT 4R 2 mm AL R & 4 mm, GIRYD A, B
4 mm B9 TR #5E 4 mm B9U1 AP 2F
Bk ]2 it R UM ZH U I h 2k AR5
AL A RAEMII R 2 mm , BEATAA AT HERR
R NG T 20 K A 0L ) v G~ BREE ) SR K U0 R 14 B
TAA R — TR, AR 2y 2 A50FN 8 sz RliEL 5
L55IF 2 mm WPAT I e N IR e
R I A BURE X
1.6 fEEREM
1.6.1 NSSEWHGMEIaE KT ARG
[\l e AT A, IR, THEES 24 h, JEAT#
Z2INREVEIYr , >R H NSS 2530 #4738 3l il 5 R
S PAFARE: | S R AN IE H iz sl g o
e, B3R 18, s BUBUR R n T g e 42, 0
TPFRIRETE B
1.6.2 TTC G it ki abse K i
Ja HGEBUK (10 min ), 8 T0~4 CRERRERZE mil
(phosphate buffered saline, PBS)F 5555 ,-20 °C
UKFEVR YR30 min, PIHUG R JEEEN 2 mm, ¥ U0 R
TBA 2%LT VAR, 37 “CilEK i 30 min, B
5 min BSESI AR Mg, B K R HIPBS
WRGETE 3~5 min, fAMIC S, ] 10% H kAT
BIER R 6 ho FRELEI SO B R #AT EUR 70T
WA B A A T AL TR, AAEAR R =45 2 Al
HU TR AR 2 1 J2 1] o 5 ARG A8 B T R = (RO X3 1
= [R)FE AR SE AR ) ) I X el i AR
1.6.3 HE QL@ UEANHLSUER AL HilfE A )
B ([R) TTC G 7 7512 8 1 I 301 2 0L o0 Y
XFH) ARV A A 28 T 20 min, —HZE 1



1682 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2023 4E5E 43 &

20 min , J/KZEE D 5 min JKZEE 5 min 75%
L5 min, FRKUE BV R B AT AR R YL
3~5 min, HRKVE, -, B RKUE , 1R 5 K
UG, T W s FEEA 85% (95% YRR EE £ B K
25 min, ALY P YLD 5 min; Y205 HRIX
ATKZEET 5 min TCKLEET 5 min Jo/KLEE
M5 mn, —HFEIL 5 min, ZFZEIT 5 min K
B PR R R RS , SR AL T
1.6.4 g2 41 2 2 7 ke i~ I Xk 2H 2R
VEGF CD31 RYMXI IR vkl 412100 7 %= i
B, 8T 4% 2 KRR E 10 min, AR E T
B £~} U 2. TR (ethylenediaminetetraacetic  acid,
EDTAWUE G 2 2wl (pH 9.0) B &, Tk
PN HURIBEE . Vel 3 R 3%id %k
FIR ORI, 2 IREDCIFE 25 min, PE% 3 B
15 HIZH A 2 e 4R 21 ) el e el (B ok Bt ok ), 78
FEL NS I 3%4 1138 FH & H (bovine serum albumin,
BSA)YAI SR IR ] 30 min, FEEW, TE
IR EIin PBS 4 1:1 000 HLBIR R —HT,4 C
PEE R, VR 3 WOETEBE N A LR &N S
—PUR N R A T (HRP A, # B L] 1:500)
AL ZIRFE 50 min, PR 3 WA FEREINTE
T fif e 1 A9 SUBTAA (double  antibody, DAB)E {5
W, 205 ARk R 2k R, IRRRE G
3 min Zifq, ARKBE, BIGEVTRARUTIAN 75% L1
5 min . 85%Z % 5 min JKEE T 5 min K OEE
5min, ~HZE T 5 min BiAKEW B AR N H A
SRR, PR R A, BB A, EIER
LI,
1.7 %itEH*®

KHI SPSS 22.0 38t , A BAR AT v
TR, FPEIESIT 5 2255 IR H R 7 253
ik s AN AR IS0 A0 (B0 J7 22 A8 57 R AE S
B, LA P<0.05 225 BATGE A X,

2 &R

2.1 BAKBNSSEEDLER

SRFARAMEL, BRI d 5T AL FE L] NSS
TEVEIREY G (P<0.01)  HRORIZ LA, rL BT
AbFRZH NSS ETFArFEAR (P<0.05) . TEILEE 1,
22 FHHEKXKBHERERER

T 24 h 5, SR BRECE B 21 2347 TTC Y
8 43 AT I AR FE AR, P e X 5 A AT 43, T L
B 1, BRI AR TCHGEFCA T, A5 ZH e 4T 35 4k 2

F1 BAKR NSS HIFDLER (v+s, )

215 n E
rFARH 12 0
B 12 13.75020.250%
F B TUAL FEZH 12 8.750+0.250%*"

L SR TFARGMLL, #+P<0.01 ; SEFEIA AL, *P<0.05,

A AR RE R A IR AL, S5 R AR AL L, 22 5%
AGT T S(P<0.01) s ST L, f g Ak B
LNHESCARB] sl b | 22 A GEi 78 L(P0.01)
P 2,

BFARG BRI BB
B 1 HAXRMEEER

®2 BHKRMIEFLERER (ves,cm’)

251 n AR AR ZEAATR
BFARA 6 0
FEAIZH 6 0.58620.088**
LT T R 6 0.18720.028*

0 ST AREMIL, #+P<0.01; SHEIZAF L, #P<0.01,

23 BAKXRRMFEFEMAR HE FRER

i 2 2 72 A T B DX R R B ot IX ek e
F RS F RO B X R RN B S IX A A
JER o AT AR B AT I i B XK B I X S
HaHERA e, T IKASIE | AR BE 1425 A e 4
J 5 A ) SRS R IR AR MR , i WL
20 5 AR 2 A Bt 1 DX % B o X s A i R 51 3R
L, S A PHCER A2 A i e T 200 L — 0 R e [T 4l
MERRVERE UL, 2015 A0 i 2 ] ] B K, 1] 7K
IR, B0 A8 SR R | A0 s 2 e vl B
TUAR B 2H R BT T X R Bz Jo X Sl 240 i 5 72 2 4t
PR RE DR, HEZ AR BE KL , A e AN T Je TR DL
K 2—3,



2023 4F5f 43 4% 1RE H EE 2GR 2224R hitp://hnzyydxxb.hnuem.edu.cn 1683

/rﬁiﬂéﬂ |
B2 |RAEAXREDK HE £EEE(x100)

HLEFTRAb B

BT

Hh A

RTFALH KT Z]
3 FHEARERMX KRR R BLER (x100)
BFAL R FLEH AL A

B4 FHXBRBRMERETR CD31 RIXLER(x400)
¥ :CD31 PRS0 55 Sl AR B B8 PN R A M s A AL AT, S Al (B st o,

R FLE AL B
E5 TBHXRBRMOFETEX VEGF RIXLE R (x400)

T8 : VEGF PR (00 5515 5 AR A B P e A I E A AR A, S ot (2

BFAL

24 JBHXREBRMAFEEFXMALR VEGF,CD31
REENER
SRR L BRI X i 212 CD31
FRH RGN (P<0.01) ; GBI AR LY, F AT Tk 2
4 CD31 FRIEH WA (P<0.01), TEULIEN 4 3% 3,

F3 BHRKRBRMAFEFXMAR CD31 RIALER (xs)

25 n CD31
BFARA 6 8.483+0.220
REAILH 6 12.816+0.697*
LT T R 6 17.676+0.31 5%+

0 SR FARLIAALL, #+P<0.01; SHEAIA A L, #P<0.01

SBFAREA L AL B X INZH 2 VEGF
PR RN 3 2 (P<0.01) ; SEEAIZHAH L, L5
T A B ZH 2 AT X I 412X VEGF BHME 2635 R 1 i

W% (P<0.01), TEILIKE 5 F 4,

R4 B|BAARBMFRETFXMALR VECF RiLER (x+s)

A5 n VEGF
RFARE 6 10.767+0.573
BEAL 6 13.610+0.243%+
AT A B2 6 15.177+0.439%#

I SIETAREMIL, *#P<0.01; SEEEIZAA L, #P<0.01,
3 iTig

e AL P A v o v e oh KUl W 2 R
Sl PR ILAE 2 —1, e 2 A, By
i LT AR ANE S R, KR I3 R A R i 23
PN ) FTIRAEAR , DRI, Qe 007 i 2 Hh s ) 2
A TR AR R e PR 22 2 RIS ) R 28401 P =
T A B T2 4 T I 272 e A T3 BT 2 A 4 2B AT By



1684 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2023 4R 43 5

o708 Y T B S, A S DA TP BRI A R
R, TSR R B T 1 7 2, AR Bk A M
S L PV S FRIE R A R i 2 SRR BE () 7 40, DT
AT LA AR B ) S ST AU S AT REAIL . ASBHFIT 4G
RN M T RTF AL, BRI K R NSS 4B
I AR ARG 5 H A SR A A 2 T RE
Pil& ol IEEFEAR R TR . LA BUB S
kA AL KA O DX R 3 DXl 7 i A
Je H BT B S 1 200 B HE 5 ZE AL 4N LS 0 i = ]
BRUHE K | TRDS K A B . | B N IS s 1 6 s A T
RARUZH | HL BT AL BRAAAE DA b T 3 Prek s, 1t
A, HLER AL BEAH 2 AP X VEGF .CD31 ik i
e T

HEE2EIA R, H XU 2 R Dk 2% 25 g ARSI
N FESF AR 1 (R 22 M BH P 2 T2 4 r s, I IR
IRITIZIREAETT 55 BHIE R 12 FH GBI TR
A AR ARG | 25 SR M AR, R
ARERGFE TS AT ER ., AR A 23 7]
FEE5 TR |4ty BH A, 7K V8 AT e e R R FH R
MERT TR E bk 3% AT, AL B gt Fiisd
PHZH R BRI A SEAARFR A P40 1 DL A 7 2 2 ek
X GV UL O A R — 3,

i SFe PR Y b 47 R e A R R
DI Get F 0y 32 2SR PR R I A 0 AR 3 A i ot >
s DA 2R TR B T 3R B 1 A RN R Rk Y g
1, B A2 G 1 3 ) BE VK &2 LD RER, VEGF 1R
B BRI A R K, S5 24 A B
AR S A R A AR A IE A OE ; CD31 R
DT 0L/ INB | PR B 400 A 45 A it T e — 200 B 2l
o3 NERINAE B2 R AR B, ORI R ii
EFEFE L R, DT 08 A I 3 P IR R AR e, AR
SRR R | A TN ES R UKLV A VEGE
CD31 FR B RIZH BH i 8, $2 7 e b 2 201
TR BRI L2 G DX T A R B R AR A

ZE LTI A U A B | it 1P T 4 4
K EURR 22 R4 s A B SR A R sk 2 | e il >
il X VEGF ,CD31 3RiAH £  3X Al g 5 i fiAb 2
A T g o > By DX I A B A A G, B AR T T
P g AR RE T, — R b Syt P A A
AT )7 B2 3L T 5 S, AR TR AL Ky R 12 1) Y e
IR A IR .

S 3k
[1] GOTTRUP C, THOMSEN K, LOCHT P, et al. Applying in-
stance—based techniques to prediction of final outcome in acute

stroke[J]. Artificial Intelligence in Medicine, 2005, 33(3): 223-

236.

[2] FPAERR MRy 43, PRI S M GRS 43 43 T M AR

4], % Rk, S P E AN ER A 2 IE T R 2018[)].

LG RIZURE, 2018, 51(9): 666-682.

FE 5. IGPRBREZAM). bt HrE B2 ARAL, 2017: 20-30.

PR, MOCHE, NP, & Bl A S S A ER A 5

TP ELRIGATL hEA 2, 2013, 8(4): 285-293.

TRz, BEO#, AR, . BRI SCAE = BUBUOR AN K R

S JLHE I PV TR AR 05 0 0 o A SRR ). R s P R R

1, 2023, 39(1): 42-49.

[6] FHIs, JRS K. FLEHRYT T RUG S A I R ST )], 52 H
FRENRIRE, 2022, 36(2): 29-32.

[7] VEBEUR, tREH, B . BENAYT RS AR AR PEREE Y I
IRWFFEBEIET]. hBRAMAZER, 2021, 30(3): 85-87.

(8] 25, BF 98, M ¥, % pS3 REATERE P MM Atk
i e VTR AR 405 K R 2 T e R MR D). R R S
SRR, 2018, 24(2): 141-147.

(9] 2235, F AT AL PR IR pS3/mTOR 155188 B A ARK i ke il -3
I VE FHPLTIRESE D). WA/RIE: BBV BRZ5 K2, 2018.

[10] BEZTFF. FT R EL M AT TR B 5 i ol i 1t 32 2 32
B E A E T EIAED]. L i ERZ5RE, 2020.

[11] Smde, R7HME, 7 &, 4. Sk o BN Bl P A5
W RSP ESEHMZ PR, 2010, 13(18): 4-6.

[12] CHEN J, SANBERG P R, LI Y, et al. Intravenous administra-

3
[4

= =

[5

[t}

tion of human umbilical cord blood reduces behavioral deficits
after stroke in rats[J]. Stroke, 2001, 32(11): 2682-2688.

[13] ASHWAL S, TONE B, TIAN H R, et al. Core and penum-
bral nitric oxide synthase activity during cerebral ischemia and
reperfusion[]]. Stroke, 1998, 29(5): 1037-1047.

[14] W 1@, 5K 3. ERAN - BHFI E L IR T E
FREZYE B2, 2021, 28(6): 8-12.

[15] 7 &, F &k S8, Bl vk XOmsHLIAEERsE]. HE
IR ZRE, 2015, 27(10): 1363-1366.

[16] J& &, X% W, BREEsl. AT TALEE B I6 K BRI B i TR
WG RIBFFTIE D). I RIS, 2020, 33(1): 124-126.

[(17] M A&, sRSTAE, AW, 4. ALERE KO Rk i gt P
TR BRI R PR 2R i (s )], ThAerh BE 24257, 2009, 27
(1): 218-220.

[18] T &, E ¥ HWENIE A <1 NLRP3/ASC/Caspase—13#
B TRy P i SR e PV A 40 K BRI FH SR D). T P =
R, 2022, 42(8): 1335-1340.

[19] PFo5Ht, FAES, FEE, A5, ALAT X RN i 00 TR A K B
T T X 40 £ T A 56 2 [ [ Caspase—1 USR], HEARMEH
A REZHACL, 2020, 22(2): 446-451.

[20] L, I, FEY, & PR H iR L A
FEAT R P P T 45 40 v IS R R D). ol o R 2 A
IEREHE, 2019, 17(23): 125-128.

[21] WA, FBFISY, 5k &%, % R E o T A i
B BT K B HSP70 K& CD31 Rk RF5E[1]. P 5 AU,
2021, 30(3): 427-430, 467.

[22] Bk 2R, w1 4E, BRBHERA, 5. HEERT MCAO BLAUK R VEGEFI
CD31 FRIKMSEMAN). RSB (), 2017, 15(5): 311-

316.
(ALt E#HZ)



