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Abstract Objective The hydroxyapatite (HA) implanting surgery is a deal way for orbital reconstruction. Researches
showed that the rejection after HA implanting surgery is associated with the delayed fibrovascularization of implants. The aim of
this study was to investigate the effects of different doses of vascular endothelial growth factor ( VEGF) on the fibrovascular
ingrowth into hydroxyapatite orbital implants. Methods The hydroxyapatite orbital spheres embedded by quadriceps femoris
fascia were implanted into 24 New Zealand white rabbits. The rabbits were divided into 4 groups randomly. The implants were
treated with 0. 5,1. 5 and 2. 5 g/L VEGF solution prepared by normal saline solution prior to the surgery,and the eye drops with
the same conceniration of VEGF were topically used after surgery for 28 days respectively in 3 groups. In the control group, the
untreated implants were used and normal saline solution was administered after surgery at the same way. The implants were
harvested at postoperative 2,3 and 4 weeks. The fibrovascular growth status in implants was graded based on the mean
fibrovascular length at 3:00,6:00,9: 00 and 12: 00 position of hydroxyapati orbital spheres under the light microscopy. The use of
animal followed the Regulations for the Administration of Affair Concerning Experimental Animals by State Science and
Technology Commission.  Results The fibrovascular length was gradually increased with the enhance of concentration of VEGF
in various postoperative time points. The fibrovascular length in 0.5,1.5 and 2.5 g/L VEGF groups was obvious increased in
comparison with control group. No significant rising of fibrovascular proliferation was found in every group in 14 days ( F =34. 12,
P >0.05) and 28 days( F =27.67,P >0. 05) of postoperation. However, significant differences in fibrovascular proliferation were
seen in 21 days(F =4.21,P <0.05). There was no significant differences in mean grade of fibrovascular length in 14 days (H =
0.072,F >0.05). However, significant differences in fibrovascular grade were found in 21 days( H =3.684,P <0.05) and 28
days (H=4.318,P <0.05). Conclusion The VEGF at the concentration of 1.5 and 2.5 g/L promotes the fibrovessel
ingrowth into hydroxyapatite orbital implants in 4 weeks after the implantation.
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¥2H B K A (hydroxyapatite, HA ) SUER 5 A AR 2
BREHEWREEET A BB THREKEER 176 1Y MK
X GRIRBILIEAR [F] 72 B 2 4, B 7 2 S R LRk
FHEA LR EFRBERS . EEHEEHTHE
HeFF IO, {8 AR LBV i I 30, B0 CHR & 288, L
BRERHSHADAGEMEHEZLERK" . H
R FHRAYZBHRZ AW B ik, & W E
A F ( vascular endothelial growth factor, VEGF) B
AR 3 A 1 A BRI PE AL A B 5T VEGF BT 8
REA R K HA A b, WA R &k E 1
VEGF X} HA 1 A ) £F 4 1L & fL 0 75

1 M5 E

1.1 #H

1.1.1 HAME RAHEM™XA HA XR&E(HREE
4000 B, b G mER AR LA ), HREH 22 mm,
LR K 200 pm, TR 4 ~5 g, HHIEEEIL KPR
5 min J5 , b ge o3 58 00 A, 4 5 TR J1 R
HMIHER 2 AERER T ~9mm MIKE HA, &E
HaE, % .

1.1.2 VEGF AW AW mH & RAEM™ VEGF
(000279-R1, b B A MR E AR A ), B L
22w W ( phosphate buffered saline, PBS) 43 5 Bt il 5%
0.5.1.5.2.5 g/L 1y VEGF & ¥ Fn 3% iR % o

1.1.3 FYirdd MEEREHRE =A% 24 ROUM
LB LR ME) K E 1.75 ~3.00 kg; 4+ 0 A B,
C.D44,HH6 X, AIMRARER, RErEHHEES
FHERGER HA HAY 4 520 T 2 B K
0.5,1.5.2.5 g/L VEGF %% 10 mL A&+, & A
HA H A Y3238 10 min, 34 #9468 B8 E % B
BARZRSMACER ST E BRG]

1.2 F:

1.2.1 FARAF®, FAREYBFR-BEEZR. H
25 mg/kg NG Ml 50 mg/kg SN B K B ) BR B . H5
G T BAMU G E BT 5 10 mm x 40 mm # X5, B4R
R, FRIMEEISMY AT 1/3 177 KR, P47
LT 4EBL 10 mm x 30 mm (¥ B3 U0 Sk AL O 97 B R & FHL
BIWTaE S H. FH1:20 RRERZMARLKESGHR
kA IR R AUE R, TR A TR T AR
GIATRI T BREE IS, 5> B9 A5 IR B, R 6% MR A1 UL, 5 R b
WLar BT o B A5 40 5 BT T LIS, BT T LM 28 lR R ER
BROEEEE, Y/ E TIRE NEA LMY 3 min,
RAATRET 1 B AR A ME S U EE T HA BRI
(B D) K E A B e A R B2k EH) VECE ik
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10 min  fFH A TUHEN. KEE HA R
ALY —/NFL, HAR 4 ~6 mm, X ER & R 36 IF X FLIA K
B W R A B By HA AE ARE I ; BR S0 LX) £ 4%
BIF,HS5/0 2 KRIMESMHRBMA R, 25ERE
FLEMRE 4,170 928885 T .
1.2.2 REL4E REBhIHFBRAEETREL, K
HERBA LAY &K, A ARG HAAEEEK,B,
C.DZHHEH0.5.1.5.2.5 g/L ) VEGF JH iR ¥,
BH4 R, L 284,
1.2.3 #EHAYWEYM S4HASHTARE14.21.284d 4
B2 Rty BUBIE N AY B A DM E B, 4
J S A RN K S 3 B F 10% R P E E L B
5, AR YR R ARKE - R BT AR
1.2.4 (A YL 4 8 10 1 53 9 0 2 1 40 € A
H A4 mE R E AR EIMHEITHE. R
PERTEITAFENERANEL, CE TN E S
™~ HA AP IRAR 3:00.6:00.9:00.12:00 J5 47 #Y
AHEMERKE, A4 NE H HA HEAYERE K AR
IR BE R U 4 DNRE P EE, #1720 %, HA M
AV M E LB % .0 ok HA A WA E
AHEMERA; I RATENERKE<1.4 mm;2 HH
A BB 1.5 ~2. 8 mm;3 K ML 4EMEKE 2.9
~4.2mm;4 FRHALMERKE 4.3 ~5.6 mm;5 HH
L4 E KA =57 mm,
1.3 Zit¥nE

SR SPSS 12. 0 Geit 23Kk 14 X B4 AT 1T 2 4k
B, MR, « £ TR, FAKEH
F 2 MR L KA Levene 4347, R JG & 40 HA AW £F
HMmMEREFHEOLUBRARLERTEZST, NG
HA 5 A 9 21 4 1 & 16 72 5 4 5 B9 He 8 2R T Krustal -
Wallis H BcFI %, P <0.05 AERAFIHTFE L,

2 HR

2.1 REHAHAYHENEKE

AHABEI R BHARFHES R&H T LRt
THAHARFISABAARFII.CARGF2IdHESF
1 RGBREAMA YRR, MUBITOEY LS HEENR
HEBRLHWY , DHLLHAYRR. SHADHNASE
14.21.28 RE 2 R HA fTH 4R BE¥ &, KRR
4 diFEMERFMAEREAB(E2), K5
20d AT LA AEME NFHRE LD EREMNMH
(E3),RE28d, DA MFAEMERERE(EA4),
AJE 28 d,D G4 S MK FHL Y B L mRNE
AR EW D (ES), SAAFEMBEHEKA HA IR
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Arvanitis % i HA A AR IE 5 A 1 5 B0 & 7k
RA[GK 23.5% . WA, X E B R K ARk I F
MR EFREHFR,

RAFE A Y 2 BB R AR B 20 SR R 2 R AT 4 it
KABAYWERD, 2HBEAYRHZEN EELK
A%, Buettner 7 BF 5% & PU 4 M A W AT AR B AL,
AR TAEMERA. AARGERER, ZEDN
HA 15 A Y 07 LK &2 58 41 12 0 , 2F 4 i % 4H 21
A ASNE T A PRI R WA g mEHR, K
W, AE A ) 2R R B R TR AT BB R A A M A 4 B T ot R
RGRRE, WR B HA WA M7 48 454k, 7 st /b
HA AW REN L5,

VEGF gk #RAE 1 B 18 135 [ 7 ( vascular permeability
factor, VPF) S I E M £, & - FHEFIMEMA TIME N
F AR SR Z T RE MY T . VEGF 55 VEGF 3%
{£-21 \VEGF £Z{K-22 & Nrp21 Nrp22 #54 ,BEE T N
BT ZL Bk TR MEREED . EABRE
MRS =, VEGF R AR MM —FR58 119
AFHEF ATUBESARMBESRIHECEDINR
KUY, VEGF RIS§n A B2 79 18 B 1, ol /6 T 79 2
R — A b B A BT I — Ak /R S R, T BT
BErik, VEGF 48 KIS 1E T 1 B2 40 j, o 3 i
756 1 i1 4 M9 ( hemapoietic stem cell , HSC) | B3 41l
Mo E 40 M R4 4l M b Y VEGF 32 & &k #F 1
R VEGF [ 7 42 ik i 3 %7 4, 38 7T L% S HSC 1y
HRESN A A A Ak B AR BUE L RO & T
PRIp1 . VEGF #5vh /e Fl TN L 400, (6 /0 3
AR RS W0 B E O R e S R A B TP
Mo HARS BN EMMNE 20 8IEHREITE
FHEMIEERE VEGE R SHZAFN S

AARERER,L.5 ¢/L & 2.5g/L ) VEGF i
X HA AH A YA 5 B30 09 41 48 1 % 16 B A (R #4E
M, RJE21d K28 d 6t Ho4F 4 K AHEAY KR
BEXTRALE, ZRIERIERE L BHEF4EAERE
WXTHRA % T 0.5 g/L ) VEGF % HA AW
R4 L TR FEH. CHMD HFREH 14
KA ML, W A AT ARG 28 RoT4 4
MBS, Fit, RBF5EIA N VEGF Xt AR 5 5 81 /% £F
HEmECFRIE EBEDNEERBEREN
1.5 g/L,

HA XIREHM AV R E ST #HAEARE LIRE
B R RBAEEZ L, AR AHREERPRRT
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RGBTk 4 A, B IR &5 3RA8 IR VS L o,
% TARE HA LR EBIBR L.

ARG BB A VEGE i AR 9, {8 a8 i3
SGEGOBEEMAYA, B RHERAEBAYEE
HMmE, Fk, X THZ B IR 4 DUk IR
AREER T, RABKRAERES HA AR —
P B2 35 X T HLA Y R 3R 50 R &, AT R 8 N
VEGF BRI , IR VEGF #E AME AP /R i B 1L o
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