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= Abstract =

Expression of Vascular Endothelial Growth Factor
in an Animal Model of Avascular Necrosis of the Femoral Head

Ick Hwan Yang, Sung Hun Kim, Sun Young Kong, Sun Y oung Joo,
Kyu Hyun Yang, Soo Bong Hahn, Hui Wan Park, Hyun Woo Kim

Department of Orthopedic Surgery, Severance Hospital Yonsei University College of Medicine, Seoul, Korea

Purpose: To evaluate the pathologic changes, apoptosis of chondrocytes, and expression pattern of vascular
endothelia growth factor (VEGF) in the growth plate of Spontaneouly Hypertensive Rats (SHR).

Materialsand Methods: Sixty SHRs and thirty Wister Kyoto rats(control, WKY s) were sacrificed at the age
of 6,9, 12, 15 and 18 weeks. SHRs were divided into the groups of [SHR-n] and [SHR+n] according to the evi-
dence of ischemic necrosis of the femoral head. TUNEL assay was done for the investigation of apoptotic
changes in the growth plate. VEGF immunohistochemistry was performed to identify the expression of VEGF
in the growth plate, epiphysis, and articular cartilage.

Results: Apoptosis of growth plate in the groups of SHR was more evident than that of WKY group. VEGF
expression in the articular cartilage, epiphysis and growth plate was decreased in the course of normal ossifica-
tion. VEGF expression in the epiphysis and growth plate was decreased in the groups of SHR, especialy in the
group of [SHR+n]. Normal expression was found in the articular cartilage of al three groups.

Conclusion: VEGF was expressed in the growth-dependent manner, and is an essential factor for the longitu-
dinal growth of growth plate and normal ossification.
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Fig. 1. Percentage of Apoptotic cellsin the Growth Plate

with Aging. (*p<0.001)

T (eancs]

Fig. 3. Percentage of VEGF Expression in the Growth
Plate with Aging. (*p<0.001)

Table 1. Percentage of Apoptotic cellsin the Growth Plate with Aging (Scale: %, *p<0.001)

total length resting zone proliferation zone hypertrophic zone
WKY 15.37+ 3.85 9.92+ 5.90 17.37« 4.78 14.3+ 4.61
6weeks SHR-n 17.18+ 6.32 13.72+ 9.08 16.02+ 6.40 18.23+ 594
SHR+n 24.24+ 7.53 16.1+ 14.69* 20.97+ 9.10 28.27+ 8.94
WKY 19.44+ 4.83 28.49+ 4.96 5.81+ 243 24.1+ 7.3
9weeks SHR-n 20.89+ 6.07 26.09+ 7.11 22.08+ 9.97 16.48+ 3.72
SHR+n 26.66+ 6.2 4434+ 11.74 22.32+ 8.69* 28.15+ 9.26
WKY 20.92+ 517 23.92+ 12.04 24.61+ 5.49 19.08+ 8.68
12weeks SHR-n 30.26x 5.97 33.15+ 12.06 25.39+ 521 33.71+ 5.84
SHR+n 21.01+ 6.57 47.72+ 10.3 33.03+ 4.34 2511+ 7.75
WKY 20.44+ 3.98 20.84+ 843 6.39+ 9.56 26.27+ 491
15weeks SHR-n 32.11+ 5.87 43.24+ 9.82 2571+ 84 29.5+ 10.72
SHR+n 29.25+ 7.7 31.32+ 11.64 33.88+ 16.89 31.59+ 8.37
WKY 23.76x 4.74 42.23+ 8.94 12.03+ 5.77 26.45+ 6.58
18weeks SHR-n 34.69+ 8.87 4542+ 4.62 1451+ 6.73 44,58+ 12.25
SHR+n 429+ 7.74 49.6+ 7.75 31.19+ 11.74 47.75+ 20.91

— 118 —



000 0: 0000 00000 O0O0O0O0D0 D0O0O0O00000 0o

tern)] 00O0O0O0OO0O WKYOO OO O0OOO 2) 000000 (secondary ossification
00000 Ooo00O 00 oogoo gooo oo center, epiphysis)
000. 000 OO0 sHR+dOoOO Ooooono WKYOOOO doodogo o oobog oo
0O 000 000 OO0 OOo@sland pattern) OO0 OO OO0 0000 O0OOOOOOOO
0 000 0ooooooooO 0ob 00 00 0000 0O 00oDO00O0 0oo0o ooo oo
O00(Fig- 5). 120, 1500 OO0 OODOO0O OQOOOOO. 120000 OOO OO OOODOO
00 000000000 000 OO0 o0oooo  wKydOOO 0000 00 ooooog oo
(Table 2, Fig. 4). 000 000000000 D00 oDoooo.
000 00 sHR-rdOO0O DOO0DOO OO

. W

C ougoss g ﬁ E 7
L * AN O ST - i = L.
Fig. 2. TUNEL assay in the growth plate. (x 40 A, B; x 100 C, D, *p<0.001) (A) negative control (B) positive con-
trol (C) 12wks WKY (D) 12wks SHR+n

Fig. 4. VEGF expression in the growth plate of WKY'. (x 200) (A) 9 wks (B) 12 wks (C) 15wks
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3) 0000 (articular cartilage)
0000000 0o000o00oo0O00d Ooo
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Table 2. Percentage of VEGF Expression in the Growth Plate with Aging (Scale: %,* p<0.001)

VEGF Expression
WKY 58.90+ 11.07
6wk SHR-n 52.55+ 11.5
SHR+nN 35.15+ 8.66*
WKY 53.91+ 12,51
9wk SHR-n 47.07+ 12.84
SHR+n 27.16+ 10.97
WKY 38.95+ 13.22
12wk SHR-n 35.91+ 10.60
SHR+n 23.71+ 11.04
WKY 25.95+ 12.11
15wk SHR-n 24.64+ 12.27
SHR+n 16.27+ 4.17

Fig. 5. VEGF expression in the growth plate of 15 weeks old rats. (x 200) (A) SHR-n (B) SHR+n
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Fig. 7. VEGF expression in the epi physs of 12w%ks oId rats. (x 200) (A) WKY (B) SHR-n (C) SHR+n
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