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Abstract

¢ AIM. To investigate the effects of intravitreal injection of
triamcinolone acetonide (TA) on angiogenesis and Notch
pathway in photochemistry induced branch retinal vein
occlusion (BRVO) model in rats.

¢ METHODS: BRVO model rats were induced by
photochemistry induction and randomly divided into
BRVO model group and TA (1, 7, 21) d groups; at the
same time, blank control group was set for comparison.
The intraocular pressure of rats was measured by
ophthalmotonometer; the condition of rat fundus was
observed fluorescein fundus color photography ( FFA)
and optical coherence tomography ( OCT ); retinal
angiogenesis related factors vascular endothelial growth
factor ( VEGF) and vascular endothelial growth factor
receptor 2 (VEGFR2), the protein expressions of Notch
pathway important factors Notch 1, Jagged 1 and DLL4
were detected in rat retina by Western blotting (WB).

e RESULTS: In the normal control group, the fundus
vessels were arranged neatly and in a clear state. In the
BRVO model group, edema appeared in the fundus, the
retina turned white, the arrangement of blood vessels
was disordered, the optic disc pit was disappeared,
retinal vessels were in the state of vasoconstriction. In TA
1, 7 and 21d groups, edema gradually decreased, blood
vessels expansion and bending gradually slowed down,
and the optic disc pit was restored. Compared with the
blank control group, the intraocular pressure of BRVO
model group increased, the thickness of the retina
increased at the injured site and 250um far from injured
site, the protein expressions of VEGF, VEGFR2, Notchi
and Jagged1 increased, the protein expression of DLL4
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protein was decreased ( P<0.05). Compared with the
BRVO model group, in TA 1d group, the retinal thickness
decreased at 250um far from injured site, the protein
expressions of VEGFR2, Notch1 and Jagged1 decreased,
the protein expression of DLL4 protein increased; in TA 7d
group, the retinal thickness was decreased at the injured
site and 250um far from injured site, the protein
expressions of VEGFR2, Notch1 and Jagged1 decreased,
the protein expression of DLL4 protein increased; the
intraocular pressure of TA 21d group decreased, the
thickness of the retina decreased at the injured site and
250um far from injured site, the protein expressions of
VEGF, VEGF R2, Notchil and Jaggedl decreased, the
protein expression of DLL4 protein increased ( P<0.05).

e CONCLUSION: Vitreous injection of TA may inhibit
angiogenesis by regulating Notch pathway to inhibit the
activation of VEGF, thus achieving the retinal protection in
BRVO rats.

e KEYWORDS: triamcinolone acetonide; photochemical
method; branch retinal vein occlusion; angiogenesis;
Notch pathway

Citation ; Han SS, Zhang HP, Li YF. Effects of intravitreal injection
of triamcinolone acetonide on angiogenesis and Notch pathway in

photochemistry—induced retinal branch vein occlusion model in rats.

Guoji Yanke Zazhi(Int Eye Sci) 2020;20(6) :951-955

03lF

A0 I R4 Tk BEL ZE ( retinal vein occlusion, RVO) J& 4 K
I 10 A5 s 722 3 ) MRS B AL, S e R g 7 A A
e BANY A R 4y S % Bk BH %€ ( branch retinal vein
occlusion, BRVO) & Horfr—Fh Y W] 38 175 97 G2 e IR
Hl 22 Z 75 ( triamceinolone acetonide , TA ) J& T b IR i i i
RAZGY), TR AP BOE F s HL B[] A 78 AR R 9 v
BEFHTIZ, Tk BRVO B3 HR P 2B i A A L HL AL
PRAE FIBL AN BB, A 1 A5 32 Z2 R S R 4 v il
BN B2 40 B A K I F (vascular endothelial growth factor,
VEGF) BAE I fcilm e e e i 8 AE K 2 —, JL
-2 5 1A A BT A 3RS Noteh 15 5 18 6 7 1ML %5 4=
B AR EL B, AT i A AR R RE (R i VEGE 3%
T DT A P00 a0 7 2 P A5 AR IR 9 3 2o ) A A 2
PR E BRVO #8 WEL TA X BRVO K B8 A 1M
A A T O HAE FIBLAR B A 4 s A o] i 5 A
H5rFHL
1 A%
1.1 #8
1.1.1 BWzh¥ Mtk SD KW H M BERFR 5055 5)
Yyt YF AT IES . SYXK (%) 2016 - 0158, 14 i & 200 ~
230g,SPF 9%, Frfi KR ¥1 5% TR B 23°C £2°C W
50%+10% , G/ I 12h/12h BRI 3 3 oKk e,
I S Y A B s ) S B AR R B S
11 2RAF SN RN (SEE Aleon, #E HVEM R
. YZB/USA 0661) , da i 20404k ( i At A rkkEca
PR R, 535:330000-1G ) , 18U L 224122 Wi (545 bR
oK M B2 e i 25 ), B 24 1 5 . H1400546) , 40mg/mL

952

TA VS (R BB K 25 Iy A BR A WD, [ 2 0k o
H53021604) , 2GZ AT ()M H = L% 254 R
AT, FE 25T . HA4023401 ) , 210 G2 vk (I WIESIL
HIRAE L5 :60Y-0993) , —Hi VEGF L5 N i 7k K
A F Z 4K ( VEGF receptor 2, VEGFR2) . Notchl , Jaggedl .
DLLA GADPH, Z—#Hihi b PR (% E abeam) .

R R 2L BT 5 G B (& KR €SO, B 5. SL990/
S1.980) , Tonolab Z MR E i1 (L1 BBl AL #8 A PR A,
5 . iCare Tonnlab) , HRIEZEGIE AL ( H A Canon JI5 .
CF-60UD) JE2MT Wi E AL (B A Topcon , T45- . 3D
OCT-1 Maestro) 3% 4 Eic ( Western Blot, WB) B AL ( E
TR AERHE AT FRA ], # : Tanon4600)

1.2 /%

1.2.1 #l&XUZFiFES BRVO XRER  SLKG A& A
KRR B BT 8 35 BE T A A R 3, R A B R % . 60
KRS B SCik o 2 A7 IR R A BRVO AT S
5 PR IR PR 9 3 e R B VR B A SOmg/ mL ) 75 0
CLENER  4CHROEIRAE R . ARTTHT 2. 5% 8 B L2240 22 o
W 45mg/ kg M8 IV 1 SRR OT- 47 1 e 7 IOk 0 S o nr 41
FHER W S0mg/ ke, Tmin Ji5 JBCE M ik —1H B8, 0 fBE
T R S R T e T M B — S R o0 A
ik 3= 143 X, 6 BE IR K 647nm | U)K 360mW G BE K/
100pwm FFZEIFIA] 0. 05s HOEIGEE, L ABEE 20 f1, T
SR I 30 HP BT T G DK It A, 58 42 BEL2E 3 S0 I 543 52
KB A E R T, RS 4 HAETS 3 HEA MR 1 A
DR R IUT 8 4 SR Do) RSt 7% 7™ 2, o A A Ty 48 WA 22 5
55, 25 FIXT IR 14 R S [R) R (AR %) IR P T v
VUL

1.2.2 RWHE AT 2504 BRVO BEAY A 14
HOTA 4134 H, TA AR5 32 BSCHk T 7k 45 2 8plL
TA'™ 306 kWi M B2 5 0. Smm f— 283 1, S i
TE S AN ZE 0 0 3 o EAR 24 1. Smm, £ ] U2 B 78 B
HEIRIN, 218 A 8wl TA, R e Je el 11 %1 5
FERE G . TA 453 5I7E B SR I 58 TA J5 1.7 .21d
HEAFWLEE . BRVO H6 5 4 F1 25 1 0 IR 4 4% bR 07 ¥ A
SERTH SEB IR N BEVER , BRVO B2 76 EER 1d Soxt
PRS28] — R R TS

BRBEDLIE 4 K IR R 10 4 R R 0 5 HR S R
M ¢ 2 AR I 1L 48 & 52 (fundus fluorescein angiography ,
FFA) OG22 AH T W7 )2 3 4 (optical coherence tomography,
OCT) MEL A BUHR JES 1 48175 45, 25 1% B4 BRVO 4155
Hh10 B TA HHAKE P TA H5F1.7.21d 3% 10 2 WB
Ko 145 A A 56 7 VEGF . VEGFR2, Notch i j% 8 22
A F Notchl  Jaggedl .DLL4 £ R IATEH
1.2 3REITMERERRT 25 A X4 BRVO I
S BEESR S TA J5 1.7.21d 414 5148 5 1 9: 00 4%
121 97 SRR B, BRI 10min & IR R0 45 5K B
ARHR 1, A5 HOHR A I 62 3 vk, BOF-241A
1.2.4 FFAR OCT il X RAREMEFR K41 KK
Kol 0 J L L 10% 2mL/kg 94 5% 2 40 TE 5 I8 16 T
ST R ANIEER R, IR I 9t A LTS A
VIR 35 O G BE 5 R ol R B HRTT FRA KA FFA
KA J5 AT OCT K, 2 Ji FRA T HIR JEG AR AR, 1000 463 4% Ak AR



Int Eye Sci, Vol.20, No.6 Jun. 2020 http.//ies.ijo.cn

Tel :029-82245172 85263940 Email :1J0.2000@ 163.com

C

4‘_, 25,
2 RAKRFFABRILE A 25X IBA ;B BRVO BRIAH ; C. B E A I 5T TA

'

B BAXRREREVNZAMBERLE A2 A0 IRE ;B BRVO BB C PO TES TA J5 1d 415D BRI T4 TA
Ja 7d 4 E BT R TA J5 21d 2, FEFTL AL 5 PRk R 2R s B @7 Sk AL IR i 4 5 8 €0 =k < i A

A!—‘ e n A
Ji 1d 4D BEES RS TA J5 7d 4;E. 3%

.

WIS TA J5 21d 41, BREFEL SOLB T A OF % MY 5K i HE . mAg I,

DR B K 43495 250 um AL HRL PN RS Bl P S 45 AR B 2 1) T
YEN LI RN o3 BT 2 S O 0 5 A B 0 S 4 4y
A5 AL AL T FE T 451475 250 um AL IR0 JES JRE 8
1.2.5 WB # il X R # W iZ VEGF, VEGFR2, Notch1,
Jagged1 . DLL4 EERIEZER FAHEE 10 H AP
ALFE i ) 300 T B 4 RS B A HR A0 ) 5, WB RS T A B
LRI VEGF \VEGFR2 Notchl Jaggedl \DLLA 1E H £ ik 1
B, —80°C VKA RATI R .

VKA HECHS A0 S | RS 2 20 100wl 20 3% 28 il
VK EATHE AR ES O AL 4°C ,10000r/ min B0 15min, B |-
HRAFMBEOLERNEEA, BILOEA LEE
20pL, % SDS-HEECHLIK 40 25 5, 1 B 4% = PVDF i |,
5% RE Wk 2 IR EF ] 2h, 3% 4 13 & R B VEGF
VEGFR2 Notchl Jagged1 .DLIA GADPH, —#i 4°C W & it
B INAKT R, — 40 I8 Th, WB LA H 4% 8 1
EREDi R I

Gii 12443 M« SR 1 SPSS 22. 0 #3647 58 112 43 #r
TR R B B e b i 22 R |, e R R IR 2R 05 2247
B 45 20 (B SV L3, A5 A7 A 22 52 U8 Dunnett—¢ Kz 3517
ZHIE PP LR, D) P<0. 05 A S5 X,
2R
2.1 EHEXRETEREE SFAKXRIREILEZESAH
iiter i L (F=3.3817,P=0.025) ., & 41K BB
DR B L 2= e G2 B L (F=5.292,P=0.007) ,
B R BRI 5 250pm AL EL JE L3 25 S A G 2R
X (F=10.982,P<0.001), #54l K VEGF HH & & Lt
BEREGFE X (F=73.272,P<0.001) , £ 2K
VEGFR2 & I & i R Z R A G242 L (F=23.636,P<
0.001), WLz 1,
2.2 BAKXRREBABRELE 25 10 IR IR 1 &
HEF L 57 R ASTE T, BRVO 5 50 20 HR IS H 3K if, 4 1K
JEEAS 1, A HES ZE AL, TR BEAA LA V1 2% P D) R 1 A

WCHEIEAR . BB R S T S TA S5 1d 2K i 4%, 400 %)
A A IS ke R PR R A ZE AL, B
R E ST TA J5 7d 410 W AR e, 1553 5K A2 il
MG, PRSI TESS TA J5 21d 20 i A4 ih s 4%
WO AR P %, R R, DL 1,
2.3 ZFHEKXR FFAERILE  1EH 4L 5L 7E 13
H4 5] 43 A . BRVO R AL A ) 1M 45 26 6 98 T IR
BEEE RS TG TA J5 1d 4R B 963 T 00, {2 i
BY kA M E R M VAR, BRI
B TA JG 7.21d TCHCIG | 14545 B0 52 5 8 22 1, UL
K2,
2.4 HEHKXR OCT &L SIE®X M4 L, BRVO
TR S 48475 b R IO S 484475 250 pm ALk 90 I B J5E 3 1 i 24
SA G HEE L (P=0.050.0.016) , 5 BRVO #EAIZ4
AL, B 3B B v 5 TA J5 1d 045455 250 um A 4 190 s J 52
FEWD 25 S G L(P=0.048) ; BRI AR ST TA
J& 7.21d 25 A% A0 P D FEE A5 1 250 um A 4 IR TR JEE 3
Wb 22 A G L (P<0.05) L& 1,1 3,
2.5 FZAX R M FE M & 4 5 48 < B F VEGF,VEGFR2
FEARIEER Sa X4, BRVO BAI4 VEGF,
VEGFR2 KR iA T, 2R A it 2 L (P<0.05)
5 BRVO # RV 2 AH L, B SR I i 5 TA J5 1.7d 41
VEGFR2 8 [ 2 35 &AL, 3% 55 0K I 0 4 TA J5 21d 41
VEGF \VEGFR2 HE I R B R IL, ZF WA G E X
(P<0.05), L% 1,& 4,
2.6 & A KKK E Notch i# 8 & = A F Notch1,
Jagged1.DLL4 EHRIEFER 525X IRL4IH L, BRVO
T Notchl Jaggedl B [IFRIATHR , DLLA & R IKFEAL,
ZRWH G X (P<0.05) ., 5 BRVO FAIZ A I, 3
FEAR ST TA J5 1.7 21d 4 Notchl Jaggedl EHFE IR
1%, BB R i 10 51 TA J5 TA7 .21d 41 DLLA4 & A&k THE
ERWHFIE L (P<0.05) k2, A5,
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TA - - + + + (n= 10,5618)
RAd) 1 1 1 7 21 o 31 Notch1 Jagged1 DLL4
VEGE “ - - - - 23 [0 B2 0.24+0.06 0.17+0.06 0.12+0.03
. 2 BRVO #7124 1.21+0.42* 0.36+0.08" 0.01+0.00*
S 23 PEEEAE ST TAJ5 1d 40 0.68+0.21¢ 0. 1620.04° 0. 02+0. 01
WEGFRZ - - - - - PSS TAJS 7d 41 0.63£0.19° 0. 13+0.02° 0. 11x0. 02°
PRI TES TA J5 21d 40 0.28+0.06° 0.12+0.02° 0. 1320. 02°
o N W . aw ww
4 %Zﬂiﬁ?ﬂmﬂﬁ VEGF\VEGFRZ 5553'%&0 P <0. 001 <0. 001 <0. 001
1" P<0. 05 vs 25 FNTIRLE ;P<0. 05 vs BRVO #HIZH

BRVO - + + + +
TA - - + R +
K(d) 1 1

1 7 21
e L L T

Jagged! NS SN SRR e e
— e o gww -

5 #KAKXKFRIWMEE Notch & ¥ EZ EF Notch1,Jaggedi ,
DLL4 EERIEER,

GADPH

31Tie
RVO J& 5 UL A% IR R 1 45790 , 116 DR 2R 20 A 400 I JEE 1. ¥
RS R I 5K AL P R S i A K e S5 i A S R IR
SFEUREIS) T B G BT BB | 3 g RVO il
BRVO, H BRVO &% T RVO"™ | Khayat %" #f
FELEI I, P I Rt i 2 3 AR g St 2k | i A
FRE RS . ASHIFFE % 31 BRVO #5574 25 HR Jie % 1R & BLAT )

954

JREAR 1 o A8 HE B 5L, 25 1T 9 2k, L IR S of A i 4
FFA J2 B4 00 B 1M A5 26 6 28 32 U I 8 o B0 0 4 S e
FHIEEI S, i B2, i — 20 BF 5 & B, BRVO #5281 21 45
P b R 451455 250 m b 490 190 5% 5 138 484 o, HR T
BRVO i IR TH a7, R0 0 55 52 0401 3, i 4% B0 S, 3%
BRI SF TA W] 22 4% K B BRVO SEAR™ TA /BN |
Ji Bz TS 2R 2 250, P T AL, 6K B A0 LA 110 3 3 1
TERBRE R % )32, T2 f% BRVO 5 | i 125 4 A B
G2 KTFSE K, 5 BRVO 555 41AH [, Bl 2% B ] 4T
& TA A0 D B 7K i ik 5 400 D) JE 4 P 0/ L LA A
Il R K I G 4 T R i, 0005 A A
JE B 05 250 pm A HR P 6 JEE 3 AT, AR P RIS . 7R TA
] A BI04 B 5 3 W e B | T 2%
A O 5 K L 250 pm Ab R I 5433 493 5 R, T 2% f% BRVO
MR MR TF B FE MR, SVAYT BRVO A — & M7 2L, (H B4k
HILTH o A5 4

VEGF J2 I8 A= B P 5 56 8 A i 78 AR B 8 9 5, JL
-2 5 B A A BRORG BRE 10045 A il A, BRI AT A
PEMAE AR, VEGFR2 & VEGF 4 I 45 A= i i & %



Int Eye Sci, Vol.20, No.6 Jun. 2020 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email :1JO.2000@ 163.com

AR VEGF 1 F3h aI G VEGFR2 , % J5 (9 VEGFR2 7]
T FE N B 40 i o3 2E A 9 20 i 4 5, 9F AR OE i A AR
JRC IR AT VEGE 158 1564 3 385 1A 1D 195 11 3l e ik
EYIFFATTH FI8IT BRVO'™ . ABFFE & B, 5% (xR
ZHAA L, BRVO BifI4] VEGF \VEGFR2 B EA T &, 5
BRVO AU A LL , BB A 126 TA J5 7d 41 VEGFR2 3K
P35 ARG, BB ORI TR TA JF 21d 41 VEGF  VEGFR2
BFRIBFEAL, #2278 BRVO A AL i 4 A R F VEGF
VEGFR2 &3k it Th itk ik i AT 1, bk BRVO B
PERE s TA RTFRARARE 1M A8 A i B A i, 2 ik 1M 8 A i, I
A7 BRVO,

Noteh {57 1 % P (0L 45 A2 P o | A1 32 100 A8~ 9
UL 60 53 A LA B AR S L A5 0 e Dk oAk, Jom sl 5 A
TEAF 5 38 #  Notehl HJ i JE i 45 37 A= K i 4 & JE,
Jagged1 F1 DLL4 J& Notch {5718 i b 9 /> H S AL A4, 76 1M
I A G R A AR Jaggedl BEAEZE 1ML
Dk A A T 1T 20 R S, T DLLA #9380 A
TIN5 i %5 A 8 AR L, [ B SR & B AT B0 VEGE!
DLL4 R4 04 H 253 8 i i 48 0 PO FE2 s DA i 4 o) i 45
B, AR AR & BE Noteh {7 538 % 7E BRVO H1A &
e, AT LI, 525 [ X B4 A H, BRVO BRI 4
Notchl Jagged1 & [ Fi5TH &, DLL4 2 H R B AL, #2718
BRVO A fig8 1 75 Noteh i 538 i, 42 2k i % 2h ik 1k A
AV A i 200 BEAES ol A A i 0 LS ok DI o e I
. 5 BRVO BERVAIAI L, BB (A s i 4% TA J5 1.7 .21d
4 Notchl Jagged1 i FFRIK AR, BHE AR TS TA J5 7,
21d 41 DLL4 BRI TFE , #2718 TA AT 22 BRVO S Y
Notch {5 18 % , I/ L4 S0 [k A 0 3t 11200 6 A i, A ik
S 4 IR F8C, 0 205 T2 5 I S0 S 0t A A4 e 35 A 5
VEGF {335 , i 1f A8 AF Js0RH 5G40 i 1) 73 22 3 4 <2 3 4
i, 2 AR A R, IR B 22 BRVO B H i

25 L ik, TA Al RE 18 i 410 i) Notch 38 #% 90 , 410 il
VEGF 23k , Wl 8 28 b, SCBXE BRVO PRAEHT, A
WhFE HO6 BRVO BERILE 0 BE 1d 64T T HFSE, B 1505 9]
XIS RAR SO R Z AL R R — PP e HIRA
1T Notch i 5 VEGF HYFEAIHLENE T — 7 2R A
TR
SE
1 Nguyen QD, De Falco S, Behar—Cohen F, et al. Placental growth
factor and its potential role in diabetic retinopathy and other ocular
neovascular diseases. Acta Ophthalmol 2018; 96(1) :1-9
2 Willoughby AS, Vuong VS, Cunefare D, et al. Choroidal Changes
After Suprachoroidal Injection of Triamcinolone Acetonide in Eyes With
Macular Edema Secondary to Retinal Vein Occlusion. Am J Ophthalmol
2017; 186(2) :144-151

3 Pan L, Xiao H, Liao R, et al. Fatty acid binding protein 5 promotes
tumor angiogenesis and activates the IL6/STAT3/VEGFA pathway in
hepatocellular carcinoma. Biomed Pharmacother 2018; 106(10) :68-76
4 Xue S, He L, Zhang X, et al. Expression of Jagged1/Notch3 Signaling
Pathway and their Relationship with the Tumor Angiogenesis in TNBC.
Arch Med Res 2017; 48(2) :169-179

5 Cheng D, Yan X, Qiu G, et al. Contraction of basal filopodia controls
periodic feather branching via Notch and FGF signaling. Nat Commun
2018; 9(1) :1345-1353

6 Jedh, AR, WRIE S OB s N A I R ST K PEL 2 K R
R R AR AT S, [ PRIRFERS 20185 18(5) :801-806

7 Takamura Y, Shimura M, Katome T, et al. Effect of intravitreal
triameinolone acetonide injection at the end of vitrectomy for vitreous
haemorrhage related to proliferative diabetic retinopathy. Br J Ophthalmol
2018; 11(1) :1-7

8 Mcallister 1L, Vijayasekaran S, Zhang D, et al. Neuronal degeneration
and associated alterations in cytokine and protein in an experimental
branch retinal venous occlusion model. Exp Eye Res 2018; 174 (16) .
133-146

9 VLEIR, VAR, PN G BEI & SR 1A P4 3 5 2 Bk SR HEIR 9T Bk
LR 1 3 S K BEL 2 ( BRV O ) S50 BREK i £ 97 250 RRSL B e
2018; 38(4) :348-351

10 Khayat M, Williams M, Lois N. Ischemic Retinal Vein Occlusion;
characterizing the more severe spectrum of retinal vein occlusion. Surv
Ophthalmol 2018 ; 63(6) :816-850

VUAR, ok, IRERES | 55, Jam A i T S5 RIAT P 3 S R R0 3 32
TRIKBELZE 51 % 10 7 [+) 26 20 8 B K b 119 977 . rh AR 2 B IR ) A 56
2018; 36(8) :619-623

125K, Hh5ta. $T VEGF 282515 i 22 2R pE B0 MR i i 6 7 41
PO % e ok DK BEL 2 40k A B BRE K fih B Meta 237, P A SEBG IR B e i
2016; 34(12) :1097-1101

13 Fantin A, Lampropoulou A, Senatore V, et al. VEGF165—induced
vascular permeability requires NRP1 for ABL - mediated SRC family
kinase activation. J Exp Med 2017 ; 214(4) :1049-1064

14 Lakshmikanthan S, Sobczak M, Calzi SL, et al. RaplB promotes
VEGF - induced endothelial permeability and is required for dynamic
regulation of endothelial barrier. J Cell Sci 2018; 131(207) :605-609
15 Maeno, Takatoshi, Hashimoto, et al. Efficacy of combination therapy
with arteriovenous sheathotomy without vitrectomy and anti — VEGF
injections for BRVO. Invest Ophthalmol Vis Sci 2018;59(9) . 4271

16 Hasan SS, Tsaryk R, Lange M, et al. Endothelial Notch signalling
limits angiogenesis via control of artery formation. Nat Cell Biol 2017; 19
(8):928-940

17 Qiu XX, Chen L, Wang CH, et al. The Vascular Notch Ligands
Delta-Like Ligand 4 ( DLI4) and Jaggedl (JAG1) Have Opposing
Correlations with Microvascularization but a Uniform Prognostic Effect in
Primary Glioblastoma: A Preliminary Study. World Neurosurg 2016; 88
(4) :447-458

18 Sakaue T, Maekawa M, Nakayama H, et al. Prospect of divergent
roles for the CUL3 system in vascular endothelial cell function and
angiogenesis. J Biochem 2017; 162(4) :237-245

955



