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Table 1. Primers used for RT-PCR analysis
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essential medium (DMEM) 2. 2 25 cm® 8| %8 7] oA
Az} (5% CO,, 37°C incubator)L 3}, Hjked & 2
duiet wA At i FE A=A 2= 23] Ahu]gato
4 5 A4S AT ABAE) BEY B 9151 A
28 wdde BHdS HAT FEHES IS (Real-
time RCR)Z &<¢13} it}

3. HEMZ2| &AM Hi2F

2] wjkst 1x10° cell/ml AFAHEZS alginic acide}

bri Forward Amplicon
imer Sequences Reverse size (pb)
Adi 5-AAGGTGACAGCAGTCGGTTGG-3 4o
A-Actin 5 -GGCAAGGGACTTCCTGTAACAATG-3
. | 5-CCTCCTGGCTCTCCTGGT-3 -
ype I colfagen 5 -AGGGAGACCGTTGAGTCCAT-3
. | 5-AGAGGGCAATAGCAGGTTCA-3 "
ype 11 colfagen 5-GCGTGAGGTCTTCTGTGACC-3
A 5 -TCACCAGTGAGGACCTCGT-3' sop
ggrecan 5 -GGCGGTAGTGGA AGACGAC-3
VEGEA 5-TCTTCAAGCCATCCTGTGTG-3 o1
- 5 -GGTGAGGTTTGATCCGCATA-3
oEDE 5-ACGCTATGGCT TGGATTCAG-3 420
5-GGTCAAATTCTGGGTCACTTTC-3
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Fig. 1. (A) In monolayer culture, number of chondrocytes increased gradually in control group. In contrast, the number of AVN
chondrocytes increased minimally at day 3 and maintained. (B) In 3-dimensinal culture, number of chondrocytes showed
early increase at day 3 followed by a decrease at day 7. There was no difference between AVN (avascular necrosis) group

and control group.
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Fig. 2. Red-time PCR andyss of mRNAsof type 1 collagen, type
11 collagen, aggrecan , VEGF, and PEDF. The expression of
type 11 collagen mRNA and aggrecan mRNA in AVN
group is less than that of control group (p<0.05). The
expression of VEGF mRNA and PEDF mRNA in AVN
group issame asthat of control group (p>0.05).
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A 18 YA A 28 YA, aggrecan, VEGF-A,
PEDF, B-actin®] forward primer, reverse primert
Table 13} o] A&}st g om, AATE FFEL AHNHS
L 34" ¢DNA 5 ulg}t 10 pmole] forward, reverse
primerE Z+Z} 1ul, iQ SYBER Green Supermix(Bio-
Rad, Hercules, CA, US.A) 10 ulZ ¥l Nuclease-free
water 3ul2 & £ 20ul2 @& F 1Q5 Real time 7]7]
(Bio-Rad, Hercules, CA, US.A)E o]&3}o] 95°CollA]
15%, 56°CellA 15%, 72°CellA 15%9] #7445 55cycle
a5l on, A7 Bio-Rad iQ5 AT EYo]g 3l
oo}, A1y nPd, A2y wY@, aggrecan, VEGF-A,
PEDF mRNAS] FE& FFFA0| o3 747 i&star
B-actinel] gk Fh x| 2 v wLst Qe (Fig. 2).

6. SAsHERl 24

E2A82x 248 BIO-PROFIL Bio-1D (VILBER
LOURMAT, FRANCE)E ©]-&3te] £4st it & 2432
Zt 9] Z4Zb370 o] dAAZoA 33] wHEsle] AHES
o, AT 23] Aol Mann-Whitney tests
o]-g-3te] EA 8Tt AR FoEL pkel 0.05 v
85 FAIH o= frefAdo] e Ao g AAsrt.

Z o
1. HZNES| BAE

Euj ol s HAREY MESFE A FAIE L
o, 2T E &Aoo 2 Z7tat g} (p(0.05)
(Fig. 1A). 32+ v gollx& AR H a4 vl 3
A7 A| A EF7F A&H 02 F7 sl ot o] Fofl= o
A FAIE e T 2kl zhol= YTt (p)0.05)
(Fig. 1B).
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, IALZollA] A28 P& aggrecan mRNAL] ¥t
L gzl vlsl Sl ek (p<0.05) (Fig. 2).
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3. VEGF—A2} PEDFOI| CHSF mRNAS| &bs

A4 VEGF-A mRNA @82 gzFHo} 24|
WAskglal, PEDF mRNAS] 232 @A dd =gl ot
SAIARI Abol= gl (pr 0.05) (Fig. 2).
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ABSTRACT

The Expression of Extracellular Matrix mRNA in the Chondrocytes of the
Femoral Head Affected by Avascular Necrosis

Whan-Young Chung, M.D., Woo-Suk Lee, M.D., Sang-Bum Kim, M.D.,
In-Tak Bae, M.D., Won-Ki Park, M.D.

Department of Orthopaedic Surgery, Konyang University College of Medicine, Dagjeon, Korea

Purpose: The aim of this study was to evaluate the expression of type 11 collagen, aggrecan, VEGF-A and PEDF
MRNAs in the human chondrocytes derived from the articular cartilage of the femoral heads with avacular necrosis
(AVN).

Materials and M ethods: We cultured human chondrocytes that were primarily derived from the articular cartilage
of femoral heads with AVN. We evaluated the mRNA expression of type II collagen, aggrecan, VEGF-A and PEDF.

Results: The chondrocytes of the AVN group showed decreased expressions of type 11 collagen mRNA and
aggrecan mMRNA (p<0.05). The expression of VEGF-A mRNA and PEDF mRNA in the AVN group was the same as
that of the normal group (p>0.05).

Conclusion: The cartilage matrix’ s formation ability was found to be decreased in the chondrocytes of the femoral
heads affected by AVN.

Key Words: Avacular necrosis, Chondrocytes, Type 11 collagen, Aggrecan, VEGF-A, PEDF
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