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ng/mL $HTE Wi R 02wkt
3718 AR A AE g A idE AEE
0.25% trypsin-EDTA &g o]&afo] wiE7]e] upetelA|
ol & &4 (hemocytometer) S ©]&3la] 1x10°7]¢] A
¥7b HEE 3te] 100 mme] wjFE71o FFE § 72t AT
o] Fofzl 2710 A wi ek, W 2ol S w3ketsl
o} Bk 54, 10¥3 15940 AEE 22 5 70ColA B
SATE F5 Aol AREeRA, 7t et 33 J% afaic
T8 AEZE 6-well plateolr] Z}zke] 0= wjfst o
= WeF 5, 10, 159 7 R v BFEGiTh A
£ o|&3lo] NEFE AT A AE 97} 96 AQueous
H] WA A E Z2] Z47](Cell Titer 96 AQueous Non-
Radioactive Cell Proliferation Assay kit) (Promega, Madi-
son, WIS ol 3] 7t W) vle] x| 54 AES 2413
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Fig. 1. Cell proliferation assay in single growth factor groups. The
10% FBS group showed the highest cell proliferation. The EGF
and TGF groups showed increased cell proliferation through the
test period comparing to the control, IGF and PDGF groups.

*: statistical significance.
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Fig. 2. Cell proliferation assay in combination growth factor
groups. The 10% FBS group showed the highest cell prolifera-
tion. On the 5th day, the PDGF/EGF and IGF/EGF groups showed
increased cell proliferation comparing to the control group. On
the 10th and 15th days, all groups showed increased cell prolifer-
ation compared to the control group. #: statistical significance.

T 5%, 10Y, 1594 B tixtel "lste] zol7t figlonh
10% SHEHTE) A4S AE FAES dx2d vE 594
200£17%, 1097 250+19%, 1597 250+13% 2 EA 84 0.
2 o] QA 7RI TGFZY A& 5UA 180£12%.
1094 175+15%, 1594 180+14% = 1] A Z7lst9L
W, EGF#¢ 724$ 247 160+19%, 150+13%, 150+11% &
SAA R o] A F7FIATHpC0.05). 53], 10% $H
AN 7 = AE FAES EAtHFig. 1), 43AA
B3 Eol 594 10% $eiEA+3 PDGF/EGF, IGF/
EGFFollA 2ol Hlal AX F2E0] ousiAl S7t ot
I, 1093 15971 10% SHEws vxste] 43IAE
BHOR R BE FolA] dlzol viste] AX F2E]
SAFCE ou] YA F7FIATHpC0.05) (Fig. 2).
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Fig. 3. Northern Blot Analysis for type | collagen mRNA expres-
sion in single and combination growth factor groups.
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IGF#3} PDGFo] thztel] Hlste] 77} 270+18%, 280+
19% Z7} atod EAAHO R 9urt YA Hp0.05), 10%
SEIEAT, EGFw, TGFw9 A% 9v] sle Al 18 w93
mRNA¢S] & Holx] &9kti(Fig. 3). A% A 5 Fo
59 % A 18 793 mRNAY wde PDGF/EGF#,
PDGF/IGF+#, PDGF/TGF, TGF/IGF#°] tZwel H]3}
o] 747k 200+13%, 280+£17%, 180+11%, 200+15% =7} &
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S BYrHFig. 3, 4).

47 A EE Fol 109 Folle IGF 2% PDGF] 7%
A 13 w94 mRNAS o] T Frlste] tjxol v|st
of 74z} 350423%, 540428% Z7}6t9 L™ (p<0.05), PDGF
oA 7P =2 Al 18 194 mRNAS FdS B rk(Fig.
5). A4F <z B3 o 109 Fo= PDGF/EGFZ#
PDGF/IGF ol Avt thztol Hlate] zkz} 200+17%, 170+
11%2 Al 13 ¥YZ mRNAS] W&ol Z7hat 5 tH(p0.05).

AR oA &= Fof 159 Fol% IGF+3 PDGFo] %
o) w3 z}z 12048%, 210+12% Z7F3H3. 01 H(p<0.05),
10g#e] vla] 571 Axs 744 sk 15941 = PDGFoll
AN 7 e A 18 192 mRNAY 23S HthFig. 6).
AR oz B3 Fol 159 Zo|E PDGF/EGF#3 PDGF/
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Fig. 4. Type | collagen mRNA expression on the 5th day for the single and the combination growth factor groups. IGF, PDGF,
PDGF/IGF, PDGF/EGF, PDGF/TGF and TGF/IGF showed a significant increase in type | collagen mRNA expression comparing to the

control group. *: statistical significance.
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Fig. 5. Type | collagen mRNA expression on the 10th day for the single and the combination growth factor groups. IGF, PDGF,
PDGF/EGF and PDGF/IGF showed a significant increase in type | collagen mRNA expression comparing to the control group. #: sta-

tistical significance.

mRNAS| W&ol 140+14%=Z u|IA F718HA EH(p<0.05)
(Fig. 6).

3. MIZ HHUHoM2 A 18 WA MY

A QA BE Fol 59 F AE gl Al 13 WAL
A L= IGF#3 PDGFo] thzol] Hlske] 140+£9%

S7kete] SASA SR ourt IR (pC0.05), I o919
AME Au] e Al 18 FY9F AL HolA ¥skth 1044
SF15UAE AlE wiF o] Al 18 wdd A e 5%
Aot vz sigith(Fig. 7). A% A 59 Fo 54 $ Ax
wjokel Wel Al 13 wed A shellA #E AW 5YA
A 18 7938 mRNAQ ¥d3= 92 PDGF/IGFZTe]
Z2ol Hlste] 140£13% 2 <fn] A A 18 AYE QAo

7Vt p0.05). 109A o= 5UAet th2A PDGF/EGF
3 PDGF/IGF o] i3l vlste 2}7} 140+13%, 140+
11%% AE wgdol el A 18 2gd Ao ou] A =
7FsFATH(pC0.05). 15UA % 109419} W34 PDGF/EGF
&3 PDGF/IGF#0] tizzel Hlste] z+zb 140+£9%, 140+
7%= N vl o] Al 13 wdd Ao on A F7t
31 tH(p<0.05) (Fig. 7).
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Fig. 6. Type | collagen mRNA expression on the 15th day for the single and the combination growth factor groups. IGF, PDGF,
PDGF/EGF and PDGF/IGF groups showed a significant increase in type | collagen mRNA expression comparing to the control group.

*: statistical significance.
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Fig. 7. Western Blot Analysis to determine the extent of type | col-
lagen synthesis in culture media of the single and combination
growth factor groups.
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Effect of Growth Factors on Type | Collagen Synthesis in
Cultured Rabbit's Deep Flexor Tendon Cell

Dong-Eun Shin, M.D.*, Ho-Jung Kang, M.D., Hyun Woo Kim, M.D., Eung-Shick Kang, M.D., Soo-Bong Hahn, M.D.,
Sung-Jae Kim, M.D., Chang-Dong Han, M.D., and Woo-Suk Lee, M.D.

Department of Orthopaedic Surgery, Pochon CHA Medical College*, Yonsei University College of Medicine,
Konyang University College of Medicine', Seoul, Korea

Purpose : This study focuses on the change of the expression of type-I collagen mRNA and extent of collagen synthesis caused
by four kinds of growth factos (TGF-b, IGF-I, EGF, PDGF) and their combinations to elucidate the effects of growth factors on rab-
bit's flexor tendon.

Materials and Methods : Cells were isolated from rabbit's flexor tendons and cultured with DMEM containing 0.5% fetal bovine
serum. Growth factors were then given either independently or in combination. On the 5th, 10th, and 15th day, the cells were col-
lected and the cell proliferation rate was analyzed. The expression of type-| collagen mRNA was analyzed by Northern blot.

Results : The expression of type-I collagen mRNA increased significantly in the IGF, PDGF, PDGF/EGF, and PDGF/IGF groups
(p<0.05). Western blot analysis showed that the extent of type-I collagen synthesis in culture media was similar to the type-I colla-
gen mRNA expression.

Conclusion : Based on this study, we conclude that PDGF and IGF individually, and the combinations PDGF/IGF and
PDGF/EGF were most effective at aiding the healing process in rabbit's flexor tendon.
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