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[ Abstract] Objective To study the effects of resveratrol on EPCs of peripheral blood, VEGF and TGF-
B expression levels in rats with cerebral aneurysm. Methods A total of 60 adult male SD rats were randomly
divided into control group, model group and resveratrol group. Model group and resveratrol group were estab-
lished to model ratrenal hypertension. The resveratrol group was treated with resveratrol (50 mg/kg) mixed
with feed. The model group was only for ordinary feed. The control group was simulated operation, normal
feed-feeding. The three groups randomly selected 10 rats at the end of 1 month and 3 months after surgery re-
spectively. blood was collected by the internal canthus method, and the amount of EPCs in the peripheral cir-
culation blood of each group was determined by flow cytometry, the rat VEGF and TGEF-Bexpression levels
were detected by ELISA. The right arterial ring and its main branches were carefully observed under the mi-
croscope. Results Compared with the control group, the level of EPCs in the model group decreased signifi-
cantly at the end of 1 and 3 months after surgery (P<Z0. 05). Compared with the model group, the levels of
EPCs,VEGEF and TGEF-§ in the resveratrol group increased significantly at the end of 1 and 3 months after sur-
gery (P<C0.05). At the end of 3 months after surgery, the levels of EPCs, VEGF and TGF-8 in resveratrol
group were significantly higher than those at the end of 1 month after surgery (P<C0. 05). Conclusion The
resveratrol could significantly mobilize peripheral blood EPCs and its chemokines (VEGE and TGF-8). The
resveratrol might be play an important role in preventing and delaying the development of cerebral aneurysms.

[Key words] Cerebral aneurysm  Resveratrol — Endothelial progenitor cells = Vascular endothelial
growth factor(VEGF)  Transforming growth factor-3(TGF-3)

151 N 3l ik 988 (Cerebral aneurysm, CAS) &Il PR
FEETH ATALA BT A B S SR (20170978) B R PG LA e 22—, O e O S oML B A —

PEHZ AL 050000 A FETHE—EREz N R (2 W s o o .
N7 229 TR PR o e 380 SRR o UL RN R At &
) N ERAMEH S35 GRS R 1, 28 AV G L R (R " RESES =



A SR Z0 2020 4 10 55 27 B4 5

WA E R G, % CTAMRA K DSA 4558
ARAG T2 IS 5N A Tl 28 5l kg 4 B LA B 2
KM, BIRHETTAR KA AITEIRIT CAS A TR
KA R S AEATS AT AN AT s A 1 JRUS: Ry BR . H
HITAN 76 BF 1l P B2 A 20 g (Endothelial progenitor
cells, EPCs) 5 — & ¥4 58 68 1 5 7T 431k R B N B2
200 0 P T A 0 L L ke 4 T ) ot A N R A8 SR
TREE CAS P AE B ek R 22— A 2
Bty CAS 19 1 MBTERE L. PR R A HURIE
PUEAAL SN A EPCs $om JF 42 & H I e i/
MR AR BN IR AT MBI 45 2 Fh AR 27 15 L B0
SRy Ao NG 1075 s A L T R 25 R UL, H
A ZE AT RET 10 CAS [HFSE Z A8 PT R AL 77 18
TS He N B2 A 52 07 A /b o ASBIFFE 0L I8 s T
HE BT CAS KL #E b EPCs K H #a ik A
F (VEGE \ TGF-B) Rk K ) BRI I » VL3RS
FPE T T CAS 8 2 A S8R S . T CAS
(2T IR AR SR i

1 #AMEHE

L1 SEEshy) Mo kE SRR AR A SD R
FR 60 H 4 250~300 g,8~10 JE#, I [ b4
gAY O SR bRAERDEER SR . R R (L E
Sigma 23 F]) 5 K BLELAZ 41 ML 43 25 9K (Sigma 24 ) 5
CD34.CD133 FITC,PE(Jt 51 58 25 A= W1 H R A5 FR
ONED s TRECH A (Becton-Dickinson) ,

1.2 S EB T K 60 K SD K
SRR REAIL AL 7212 0 BT AR X A ZH O HR2HD
(n =20, fi5i N 3 [k Ja A A 2H (RS R 2H) (= 20) L
PR A (A A (50 mg/kg.n = 20),
RRALL N 3L P T 2 0 s 9 T i 1026 K A S
(0. 03 mL/kg) R 5 2152 VI, 22445
FLRUM'E B S RIS 1 AR FH 22 8 45 FL A2 ) s
Stk 120 ER KB AR ROK , 7 R U M R i R A
A, R BRI TR e K R AR BRBIRAS TS A 1
JEAH . LR 45 T 2 B TR A Tt MR 5 A
RULH T DA e s ok BEZHABEAEL TR L 25 73 f el
ISR,

1.3 EPCs I @ T (VEGE, TGF-) K-
R 3 A5 TFARSE 1.3 A AP Tk A i
1.0 mL, % A EDTA $usEas . ok HI %5 BE 06 B2 50
ey FH R BRBR A% A1 L 43 85 R I R A% A0 s DA
CD34,CD133 2 —41, LR SR %Ot & (FITO) .

* 619 -

BLLEH (PE) S ZHUi i M 40 M 2 F i =X
290 L ASCAS: D00 2 A% 2 = L CD34, CD133 X EH
PELE M 5 A% A0 ) H R s A A 1 EPCs %05 3
Ho T ARG 1.3 4 HARKBONEE KA M2, 0 mL,
2 h P HEFT3 000 r/min IR EC> 15 min, BL
IR 2 ) — i, B2 - 25 CuKFE R A7 4%
i 5 FH TR K B 935 W% BfF 91 F ( Enzyme linked immu-
nosorbent assay, ELISA) il A B4 & i i 5 &
SRR QM N B2 A K  VEGF g A K R -
B: TGF-R) K,

1.4 HIUEA2EMEE
JOkER B F2 8535
1.5 GEitseab sl SRH] SPSS13. 0 #fha, i ¥
BELLIECFRIE R (7 £ 5) o, &4 ] 250 2% S5k
FEEH One-Way ANOVA T3k . 21 N 7 HE B H]
/N FEZES (LSD) e K. PL P<<0. 05822574
gt E X

2 # R

2.1 HBUBEFME BRI I 11 RS
UL 5 N Bl DK TR AT B 4% A A (R BE Bl kTR A A 2 5
IR R A 3 R BT UL gl ikosE e B e ke L 4%
KR TG TICES s %o R ZH R BRI T Bkl s

2.2 FAKBIEAIM EPCs AKEMHE RIE 1.3
A A GX IR g, A2 EPCs /K240 5 %
IR (P<<0. 05) ; SHEAIZ L 55, 22 P B4l EPCs /K
R ER S (P<<0.0D ., 5RE 14N HAKEE,
RJG 3 A~ H R4 EPCs /KI5 B 48 4k (P>
0. 05) s BRI, EPCs 7K F-F (1%  (H TG BH o 2% 5 (P
>0.05); (13 M g2 EPCs /K F B 3 55 (P <<
0.05) (1,

BT LI R A I Bl

£ 1 LHAKFSNEM EPCs KE L =102+ 5, %)

EPCs 7K
ZH 5 5 - - -
RIE1AAK A 3AAEK
X 2 1.29%0, 22 1.30£0. 18
AL 0.78£0.29% 0.70£0.26% 4
EESS] 1.9140. 16% 2.62+0.25% 1

X BT, = P<0. 055 SEOMALILEL, © P<<0. 01; HRAA

Ja 1 AN A KRR, A P>0.05,HP<0. 05

2.3 HAKEIEHIM VEGF, TGF-8 /K ¥ i H 4%
XA R BRAARE 14K VEGF,

TGF-B K FREFEAIG , (HTCHA . 25 5 (P=>0. 05) 5 548

RUZH A, AE A IR G 1.3 A~ H K VEGF K

B R (P<<0. 01) . TGF-B 7K - B g 54 25 (P<<



620 -

0.05), 5ARE 1 AHAKRLE ARG 3 A H AKX LA
VEGF . TGF-8 /K- Te ] B AL (P=>0. 05) ; BRI 4]
VEGF  TGF-8 7KF-B . T} i/ (P<<0. 05) 5 A2 it
1 VEGF, TGF-8 7Kg ZF 4 = (P<<0. 01) (R 2~
3.

2 KAKFEINE M VEGE KA (1= 10,2 * 5, pg/mL)

a1l VEGF /K
RE1AAEK ARG 3 MAEK
X HR 2 61.24+1.79 60.78+1. 88
HETRIZ 55,97 £2, 114 119. 36 + 4, 25 [
SR AR 121.36£2.53%* 248,23 £3, 68% *

W GXP B R, P<<0.01,2 P>0.05; 5HEH L, P<
0.01; SRIAARS 1A K, D P<0. 01

R3 HUHKRRINAIM TGF-RKF K (n=10,2 + 5, pg/mL)

TGF-p kT
20 5 — —
ENEREOIEFS RJF 3 PMAK
popilHi:] 200. 75 +2. 91 200. 86+ 2. 18
P e 186. 95 + 4, 824 252,35 + 6, 230
HAE 298.32+5. 677 * 361.76+5,97%*0

e 5B . F P<<0.05,2 P>>0.05; 584 i, » P<<
0. 05; 5RIHARE 1 A K .U P<0.05

3 3 i’

Fisi PN Sl kg (CAS) S48 Fi 9 s Jik e i 1L 785 B )
SR R Willis ZhkER K4y 3 B2k, XL )5
TR AL R S A7 1 3 e K LA 2 1
WU . CAS BN R 200 ~5 0 , 1k ) JEE T~
Je I (SAHD th 2545 85% DA S 1 CAS k%L 5]
et HA R BRI . A E A
75 T B9k JR A A R I PR R A 7 S e BN R TR
R JEARAHUI] 20 B b Bk SIS A . B SR
Sk AR A5 » E— 2 s sh kR T B » e ]
SHOLBE  fF CAS KA KR v I P9 2 20 i s /b
HINRE T B [ i A 1 4 1 T WL A0 S 8
L L Bh 12 L A BN R B SR T RE R AIG L R A
JLINE IR ARTE AR B A B R AT L ) A5 350 S A
SO A & R IR 2 CAS 24 HY it XU (1)
fEREHE ., FIRHE AT REEA M EPCs £ 1)
RE AU B L 1 T IS PN B [ FRAB SRR ) T R e &
N T ZhBKIR T B . 3 IKIRE TV Bt F 1 ] 3 S A o,
BN BB SRAE SN B0 K BE 25 1) 1 B R L h
2 L5 S UL AT A AR A8 O T It A 9 R b
MAFBE DRSS T CAS B . AR6F
FERAYZH () S5CE 7 R PR S w5 i FE A L gy 3
TAER EE WA I, AT 45 5 R B 5

Stroke and Nervous Diseases, Oct 2020, Vol. 27, No. 5

Sk A (R D BRI EPCs 4 1 5 R4 42
7N A ATRE L AR G, B IR I EPCs 19 iR AE {b
ST Bh bk IR T B B4 D R B8 4 SR o Tk — A5
PR A4 CEPCs) 7 1E # BUAE A A0 & il 5
SRR EAA B HONE 2 5 1 T R i
HLRB IS ST 32 50 M A5 Ak » 434k Ry G N e 200 L 3 3k
1652 ZZ 1 PN B2 40 B T P4 a0 7 52 L B LA
Je B T BRD B ) 48 52 37 40 0 A 1 3R AR
FIPY . i F (i VEGF TGF-8 48) . 25 . i %
SERT Bl A P Al T AR ALY EPCs (R ZAE
B e PR 1L R B L3655 k. B B
M5 N B A2 02 P P s BRI B 0 2 PR R T
A8 P IS PE LR ML B AR BT 1) KLt — 25 i
— FRANE AN T A R A RS A, A
M- FE S Wk EELSF IR e & CASIE K. H
RETE EPCs /SR N BB 055 7 10 224 O
EPCs 3 5 ; @ EPCs #4; © L)L EPCs 1 Ak A ) 5k
HYARIT s @EPCs 78 LA A TR AR . AHF
AR PR EPCs, VEGF . TGF-8 /K V- B 2 T+
44 VEGF, TGF-g HA4nM K+ A B4k, #R
[ 227 T N g 3l 0 3 = A R I VEGE, TGF-8 887K
-, AT A 88N B2 A A L EPCs,
P22 P (resveratrol) & B EE A5 I HE 2
B2 2 WAk A MEE T K - G R T L1 Tk
SR PRI &R A P8 52 W4 A (a5
BRGSO B A B — A i EE R . HErg A
FERLPT A AEE R P 2GR AL K T
SRR 8 R B U BE R A3 TR SR A 4 B
TR . YR A L A T 2 Y
FES BN I 2k AR IS GEE S IR IR
1R S AELO LGS 05 1 R0 R 5 0 A8 A
B S AIG T GSE A 1 50O 7 i R B2 J
F 2P B ELA DAL DU ARAE 388 1 A P Bz 4
UM AR I LT RE AR B I/ R 4R L P
ZEARATPEREG P IIR  BT I TS 2 YR
454 CAS Kbk A ML, 1 B2 P 7+ il
CAS Ak R B v fefr e 5 K . i 2
JE R I RE P RE S 3 2 4 ) MMPs-2.9 33k
O & P 40 L P A PR 11 B ONF-B) 25 35, 1 i 41
B A G SN 3 AR B AR R AT L
IV 9 A 5 g T 9 A5 PN 3h e 1 & A & g AR T
Wil CAS st 2 v ) 9 E ROV A VA R AEE LT



A SR Z0 2020 4 10 55 27 B4 5

AL (1D CAS Je Az J o 78 v (18 90 I T 22 02
kR T B AR GG R AT L SAE SO 2
IR Q) P A0 sy 2 BH T 3l kg &
A R TR o AR I R I U R Y T A e A 3
EPCs (iR FITIRE i3 , ;X X+ CAS B4 L B
T I RE— B R AR . AHIFFE (22 7 B4 51 N 3
Jikdg & e R R . . EPCs 257K - 3 14 85 L IR
PRI PR P 100 ) i 30 kR T B T EE L

H B T HZE R i 8h 51 EPCs (1 BRI AL
AR08 A L B A5 AR AT R R /IR i
] _E eNOS (3235 (eNOS J& EPCs M4
13 572 240 i AN AT sl B D L fig i EPCs
Bl 5L TR 8 12 BE I A R 4 i A1 JE 46 2R i
EPCs %t S AR s 51 07 10048 9 B2 18 52, HOZ Sl R
J& 4 JE N B A FLASCROR /N LTI R 1 3
PR RE I AT eNOS 1735 7] R e B
B — I, AR R N R 1 Rk
HME SR 458 R Ak LA B L R ek g o 3£ R P53
TRV T B0 2 1 SR P U T ) BRI P21 (R aA
A SR (2L P AR eNOS A 20475 IH AT L3 i)
PURBSIE A 1 LR R . AH DGR IR IR 7 32 P s n]
1o EPCs ¥4 )42 7 EPCs TRg, H H 5 m & —
TEMYEEROE R A I (2 P BT LA SEZE EPCs
¥, RS HIEOR EPCs sk By g 6. B2
AWFFEAFRXS R PR L OC F 122 EEXT T EPCs 14E
FAMLEIT 5 e — A A0 T .

WEARE DG T I 4 BT A B AL 40 A rr) B 9 A,
PRI AR CUN RS AL, | 6000 556D P T K. AT
FERI AL HRAT B P BT f5 P 20 kg R BRURE 7R v 411 i
0P B2 AR 2 58 7K P () 5% ), LT fifk £ B2 7 ek
LA R LR T VEGF, TGF-B ik K F 1952
i) A58 45 5 o B P e T30 CAS R KR
1w FEt EPCs }2 VEGF, TGF-8 25K V-4 i 24w
B [ 2E 2 ESE i 3 5t VEGE, TGF-8,EPCs, #—
WG A S B 0508 5 BRI L AT RETE CAS N
PG EIUR K o 2k A e R v e 3] K i A RO P R
1B T A 2N B  FELR CAS A= KL FRAR L 24 XL
W, KA EIRITER R CAS 1Bl 7R TR BT ) S
P o I A IR 45 AN R B P 5 K B CAS Ak
Jiif EPCs K Hoafb R 7 (VEGF, TGF-R) 3¢ & )
T LN TE R Bl LT v 75 2 it — AR B

2 % x #

(1] AARBE Ao 0 2x. thAR B2 2o 205 03 22 I LB

+ 621 -

U AR R S MR S A A L A A DMELL. Pk
WA Jes s L2 iR de 201900 . el &Rl = L 2019, 52
(12) :1006-1021.

[2] Can A, Du R. Association of hemodynamic factors with in-
tracranial aneurysm formation and rupture: systematic review
and meta-analysis[ J ]. Neurosurgery,2016,78(4) ;:510-520.

[3] Li XC,Chunyu J,Zhao JG. Human endothelial progenitor cells-
derived exosomes accelerate cutaneous wound healing in dia-
betic rats by promoting endothelial function[]]. J Diabetes
Complications,2016,30(6) : 986-992.

[4] Kataoka H. Molecular mechanisms of the formation and pro-
gression of intracranial aneurysms[J]. Neurol Med Chir (To-
kyo),2015,55(3) :214-229,

[5] Fan XJ,Zhao HD, Yu G,et al. Role of inflammatory responses
in the pathogenesis of human cerebral aneurysm[ ] ]. Genet Mol
Res,2015,14(3) :9062-9070.

[6] Nohra C, Atallah E, Jabbour P, et al. Aspirin for the prevention
of intracranial aneurysm rupture[ ] ]. Neurosurgery, 2017, 64
(CN/suppl/1):114-118.

[7] Sawyer DM, Lauren AP, Crissey LP,et al. Lymphocytes influ-
ence intracranial aneurysm formation and rupture: role of ex-
tracellular matrix remodeling and phenotypic modulation of
vascular smooth muscle cells[ ] ]. ] Neuroinflammation, 2016,
13(1):185.

[8] Thiel G,Rossler OG. Resveratrol regulates gene transcription
via activation of stimulus-responsive transcription factors[]].
Pharmacological Research,2017,117:166-176.

[9] Liu CW, Hsin-Ching S, Shu-Rung L, et al. Resveratrol attenu-
ates ICAM-1 expression and monocyte adhesiveness to TNF-o~
treated endothelial cells: evidence for an anti-inflammatory
cascade mediated by the miR-221/222/AMPK/p38/NF-xB
pathway[ ] ]. Sci Rep,2017,7(1) :44689.

[10] Wei P, Yu HZ, Huang SJ, et al. Resveratrol protects against
TNF-o-Induced injury in human umbilical endothelial cells
through promoting sirtuin-1-Induced repression of NF-KB and
p38 MAPK[J]. PLoS One,2016,11(1):e0147034.

L11] #5855, ok, 45, AP skl i 3l kg K B MMIPs 28 1Y
S L) . AL R 24 . 2018, 39(8) : 890-893.

C12] REbR— AL B ST S5, 1 27 e S AT AR W i o e L) .
THEEE2,2019,41(13) :2043-2048.

(1370 R, AT, sk RAR A5 OB P B 468 43 3 Bk P P A 7y
PR g s LT . vh S BKAE AL 2% 2006, 14(10) :829-834.

[147] Zhen L, Wang SH,Zhu XY, et al. Resveratrol induces endothe-
lial progenitor cells angiogenesis via MiR-542-3p by targeting
angiopoietin-2 and involves in recanalization of venous throm-
bosis[ ] ]. Medical Science Monitors2019,25:7675-7683.

[15] Zhang YQ,Du XL, Li WD, et al. Resveratrol improves endo-
thelial progenitor cell function through miR-138 by targeting
focal adhesion kinase (FAK) and promotes thrombus resolu-
tion in vivo[ J ]. Medical Science Monitor,2018,24:951-960.

L16] FRz i, sRFE Bl . 5. 1AL s Xof f N 3 ik Jed Tl B 3 b
EREmL) ). b AR s 28 0 SR T 4R K L 2019, 5 (5) £ 295-
298.

(2020-04-07 Y ki)



