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— Abstract —

Effect of Diabetes Mellitus and Recombinant Bovine Basic-Fibroblast
Growth Factor on Healing of Sciatic Nerve Defect in Rat

In Kim, M.D., Jung-Man Kim, M.D., In-Ju Lee, M.D., Nam-Yong Choi, M.D., Yong-Sik Kim, M.D.,
Seok-Whan Song, M.D.’, Seon-Yong Kwon, M.D., Seok-Koo Han, M.D.

Department of Orthopedic Surgery, Catholic University Medical College

The purpose of this study was to assess the impact of diabetes mellitus and fibroblast growth fac-
tor(FGF) on healing process of nerve defect in rat. Sixty-three adult female Wistar rats weighing
between 200 and 250g were divided into a control group(32) and a diabetic group(31). To make dia-
betic rats, Streptozotocin(50mg/kg) was injected into tail vein after dissolution in saline solution.
Each group was further divided into two subgroups respectively, FGF and non-FGF, according to the
filling material of the silicone tube.

A 5mm segmental defect was made at right sciatic nerve. Both proximal and distal nerve ends
were connected with 9mm long silicone tube with internal diameter of 1.57mm. The defect was filled
with 1041 FGF(recombinant bovine basic-fibroblast growth factor: final concentration 400ng/ml)-col-
lagen solution(FGF group) or 10¢1 collagen(Vitrogen 100: final concentration 2.4mg/ml)
solution(non-FGF group).

After 2 and 4 weeks, electromyographic studies including the latency and the amplitude of action
potentials in soleus muscle of the operated limb were checked. After the sacrifice, the regenerated
nerves were examined histologically after toluidine blue staining. Cross-sectional area, the number of
myelinated axons, non-neuronal cells and vessels were recorded at mid-chamber cross section.
Statistical analysis was carried out with the results.

From these results, it would be suggested that diabetes mellitus retarded the healing process of sci-
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atic nerve defect in rat, however FGF prompted and accelerated the healing process both in control
and diabetic groups so as to overcome the adverse effect of diabetes mellitus.

Key Words: Nerve healing process, Diabetes mellitus, Fibroblast growth factor

M B

B L obFx 1 24 71-o] HEIHA WEHA
A @2 B dabEges AR AR HAH R
APHee ge 9L 7AY FYARFH e @
2AAFIY AF-=27 AL AT AF ABY @
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HZ A¥A FaFAA AN B ozl HZ
ARE 23 °‘1E1 Z3 M E nerve growth

factor (NGF) 7} a8ttt Basen”, g
B gl M= gAY NGFY Zarl 2as oy,
ol AL FHA 7AW NGF7F #dslo] th
= AL 9njidl= FH brain-derived neu-
rotrophic factor, neuroleukin, laminin, insu-
lin-like growth factor I(IGF-I) 2 fibroblast
growth factor (FGF)%9 ™& neuronotrophic
factor(NTF) 9] 9= 31& & sithe AE oA
ot 1% FGFe 72Ed 9a 34 dAYd ¥ o}
Yt AREAE, WaAE, T2 9 307 w9
A E (glial cell)® mitogene g <A Utk

Z silicone tube® ol &3 B L2ANZ £4
A& 8 A g 48 9 1 Ayt IR
HRAoPH Fipgo)l 227 A AE Rl
e G el oF Band v} glok, =
3 FGFE ©| 83 34 ¢ A% A4 ug 44
& ot Bl olaid AEe At
SEES 483 dRFd HA2R BE 2ES
TE, silicone tube® ©] &3 X BA] Firo]
T2AZ Al dEte oW I E 71X,
NGF7} #4289 FGFE 93l ol I&
g & AeAE ATHEN G A7 Hae
5o 7124 2A85E A2 g,

AFAE W Y

L™ &

AF 8Fd AF 200-250g9 DAY Wistard
&7 8F 63vtEl & A&t 2F 4Y 15793
FE T8 Ad¥AdN FIE s AM&E F
A B ALANF dgsiden, FU4F n¥A
829 £2 AREA 9E F UES A

24 H

HYTEL 2T (320 & BT (Gl o2
Wi o]EE 247 FGF v R 23 RodFez o
Al rth. & dzTA FGF ¥RAZe
17012)2 25 8ule], 47 9vielE BABAS
o, RFAFE F 1572124 25 TalE], 4F< 8
vtelE #FIRT. G FGF BT 3
169212 23 7], 450 9uielE BRIAAL,
FoATE F 1502 25 Tule], 4% 8vlel&
B Table 1). d 13L& 35 A2 43
ghE AH&-ERI T

Table 1. Grouping of experimental rats

Control Diabetes mellitus
Follow-up Total
period non-FGF* FGF**  non-FGF FGF
2week 8 7 7 7 29
4week 9 8 9 8 34
Total 17 15 16 15 63

*non-FGF : Collagen only
**FGF : Collagen + basic-fibroblast growth factor(400ng/ml)

FGF& 5937 98l Al 18 collagen (Vitro-
gen 100, Celtrix Laboratories, 2500 Faber
Place, Palo Alto, California 94303; HZFE%:
2.4mg/ml) & AHE3I . mEld FGF Fo oA
¥ FGF (recombinant bovine basic-fibroblast
growth factor ; Boehringer Mannheim Bio-
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chemica, GmbH; °|3 FGF; #F%¥= 400
ng/ml) € collagen® W4 F3td 1, BFAFL
collagenTr& F34c}. collagen 92 Vitro-
gen 100(3mg/ml) 500x19] (x10)phosphate
buffered saline 62,54, 0.1M NaOH 62.54%
&3] wrERen], FGF €98 Vitrogen 100
5004 (x 10) phosphate buffered saline 37.54,
0.1M NaOH 62.54% FGF £9(10sg/ml) 254
£ &Efele wEAY. 28 498 0.1M phos-
phate buffer2 Tt&%len, pH 7.5 2% 3¥
4¢oA e dxdeiol M 2dM A4 608 A
3 gel Fel2 =AY,

dsee me ARAM QAT AYE Life
Scan(Johnson & Johnson Co. USA)22 &%
3lHon, ¥dFol 80-120mg/100ml) HE Wz
To 2 A3

TS EFA kg@ 50mge Streptozotocin
(Boehringer Mannheim Biochemica, GmbH;
°|3} STZ) & Ae|d 4ol &aslzn a3 F
Abste] BhawE fdsigor, 3YFe AYe ¥
g#o] 300-400mg/100ml2) HE AH-&3siut,

BE #%& ketamine(100mg/kg) Z{FA u}
Hslol & di=EY 2 FXE Ex3ln Hoglz
23 ¥ €307 (Loupe, Heine, 54, x4) &
o] &-&t] FgzZsto] At tiEE A 3
K& 3cm FWNED dESE ¥ FSAREE
EE3AAT HBUAE dEE FIRAAHCNA o)A
T2 Fol 2mmE FEASATY. ImmAelR
Ze} ¥ silicone tube(Silastic Medical-Grade
Tubing, Dow Corning Asia Ltd. Hong Kong,
WA @ 1L.57Tmm, 9173 : 2.4lmm)o] 99 A3A
99E 2mm FAHEA AIstz 10-Onylono &
silicone tubest A17399tE Bt 47| w
Ae RAe& PAEAAG(Fig. 1). B vl (Witco
B.V., Netherland)2& "W¥3la FGF ¥ FoF
M E collagen #9498 254 Hamilton micro-
liter syringe® AME3t 104% =@ 2YHE
3t =@ FARIATHFig. 1-A). FGF 497
dME collagenol 412 FGF £9& 104% #e
W o2 silicone tubeell FALSILE 29 4173
@2 =¥ 2R 99 WG e Wyges 1
A T 9 vl e 2 98590 (Fig. 1-B).

B PS

P

Snm "

Fig. 1. Schematic drawing of the procedure. ‘
A: After putting the distal stump(DS) into the silicone tube the colla-
gen +/- FGF mixture is injected in liquid form followed by sealing

off the distal end with vaseline( T ). Then the proximal stump(PS)
of the nerve is being introduced.
B: Both ends are sealed with vaseline( T ). At body temperature the

mixture gels.
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Fig. 2. Schematic drawing of experimental model.
Note the regenerate interconnecting two nerve stumps with its waisted
figure. Oblique broken-lined area represents whitish collagen

gel(CG).

38 7t

$¢F 27 2 450 2 4¥TL 2% A
Ax: 2 F AN BEZ sk 2HAA A
}.

1) 2 HA

AHAF & ketamine PHH 3}l B9 1P F
£ AIANAE HFF(sciatic foramen) 2 25FE
silicone tubeZtA =ZA1712, FAZ(Cadwell
7400 Lab., Kennewick, WA) & AH&-3led ZAL3¢
At %715 AFS AF 248 lem 3P HE
2o, EF7EAZL U5 Alsiden, HAH
=& diEY It Atk silicone tube
YR (BE71 24T &Y 6cm) Y HBAAEE
A3 F AIASTATez 27 139 ¥&E Hy
4213 (supramaximal stimulation) 3l ¥ &Z
Mol BT Y d9 Al (distal laten-
cy) & AE (amplitude) & 233U,

2) =ABN ma

ZHE FAE Fshsloln AAEsel Bohgol
18 gauge FAMIES YT Z AYF AAE A2F
ssich.

heparin-421 49420 4/ml) 100mlE F+FF
0.1M sodium phosphate buffer(pH 7.3) 2 Tt
€ 1% paraformaldehyde®} 2% glutaraldehyde
o] 3N 200ml, 15% sucrose 100mlZ #H3}
o AnRsAr). silicone tubed] 29 ¥ €99
2mm 299 HIANAE sl HolWen, n
A Fe/ldE = IS FANSE 2 Yo
4 ~MEEE §F% paraformaldehydes} glu-
taraldehyde 2 el ¥ol Ang3Act.

Al%% Vernier Caliper (Mitutoyorl, 4¥)&
AHg-3le] silicone tube R ZA 9 AFE HPF
Z2-Ade 42 AdEsien, 10-0 nylonAl AA
Z tubeldll AAE =AE Eelsid.

buffered 2% osmium tetroxided] FnB¥
0.1M sodium phosphate buffer (pH 7.3)2 A
H3l3, @4 ¥ Epon 8120 Eujatich AA=3|
o] AAHANAN Ipm TS Id 2EAE vHE]
toluidine blue @M¥F FAAA L s} EAFA
Vidas Z;O(Kontron bildanalyse, GmbH)%& |
g3t S, F48 487 4, Schwann
MEE ¥ EF v473 M ESF(non-neuronal cell)
2 ¥#o] £=F OHP filmol| BAZ WA & o] &
sted AlAbetsiet,
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Table 2. Result of electromyographic studies (Compound muscle action potentials, mean; SD)

Latency(msec) Amplitude(mv)
Group
2week 4week 2week 4week

Control

non-FGF 1.27+0.15 1.16+0.13 5.65+2.92 8.64+4.17

FGF 1.20+0.10 0.82+0.16 6.131+2.18 22.35+6.09
Diabetes mellitus

non-FGF 1.38+0.09 1.24+£0.16 4.6613.26 7.5412.68

FGF 1.294+0.24 0.92+0.08 543+4.26 10.23+2.46
Nomal*

Control 0.71+0.14 0.71+0.14 81.83+10.26 81.831+10.26

Diabetes mellitus 0.64+0.10 0.861+0.13 77.97+13.21 71.89+ 9.36

+ Normal : Result of non-operated sciatic nerve of rat

>

& A

AT 274 9 2484 ZIYE g2 b I
T, FGF 47 o ¥FEqTez ro] 2-way
ANOVAZ ¥4t 273 dade FGF
o2 vlRdE 3ol 1-way ANOVAR ¥4
T F F4F AolE Bl ATt Scheffée] th5
Ba2 FAHOZ vzt E£F FGF FA2FH
v R Fol N o] NZ2TH G #olE Student
t test2 vl@EH oW, 7 FoM 25N 452
9] W3l 3-way ANOVAZ B #A9
Fo)FEe a=0, 052 3Tt

2 I
1. 2L HAKTable 2)

) £%F 25

(1) 999730 AE2FS 1.2410. 13msec,
& 1.3410,. 18msecEA F T Alolol| Kl zb
ol glles (p0.05), FGF ¥|FEA4¥#(1.32+t
0.23msec) 9} tlZFe] 1.27+0. 15msec, FET|
1.38+0. 9msecEA FGFFA T (1. 25+0. 18msec)
o th=F(1.20%£0.20msec), FET(1.29=+
0.04msec) 7 /<& Aol 7t AT (p)0. 05).

2 AZL izl 5.78+2.52mv, Tl
5.04%3.66mvE F% ztol7b gz (p)0.05),
FGF v54F(5.1943.19mv) ¥ F (5. 78t

v

3.2Tmv) Aol = 2kel7} fiRiTt (p>0. 05).

2) TEF 4F

(1) 9982 dzEe] 1.00+0.23msec, B
o] 1.07+0.20msecZ #F& zlo]7l AA
(p>0.05). FGF H]|%£& 1.20+0, 14msecE
FGF 349 0.87+0. 14msecEt} $2l&tA A Q
HAH(pP0.01). H=FdA FGF ¥F£4F(1. 16+
0.13msec) & FGF %3 (0.82+0. 16msec) B.th
uf ¢ foldtA AU D (P0.01), BRTAME
FGF vl (1.24+0. 16msec) ¢l FGF 43
(0.92+0. 08msec) Bt} w9 {34 A=A
(p<0.01). 45X e FGF &¥+= 239 FGF
2aEg o Aok (p<0.01).

(2) NEL 7o) 15.09+£8.64mvE BT
8.80+2, 86mvyet w-¢ Fo3kAl 3 (p<0.01),
FGF 597(16.29+7. T0mv)°l ¥]Fod7(8.09+
3.45mv) ot w)¢ RostAl Atk (p<0.01). H=2T
9 FGF F97(22.35+6.09mv)°] H|FAF
(8.6414.17Tmv) 20} 2o (p<0.01), BF=T9Y
FGF F4F(10.231£2.46mv) = VST (7.54+
2.68mv) Bt} At} (p<0.05). 4Foe 2FET
FGF H5E, ST 25 2 gto]l Axen
(p<0.01), FGF FoiFeo] v RdZEY ¢ A F
7}8t4 3 (p<0.01), FGF FoFo] v FdFrt} o
A Fhte =7t TR dxFdA He
™ (p0.01), FGFe 93 Bt AAFHANA, Al
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Fig. 3. Transverse sections of chamber midpoint at 2
week.
Toluidine blue stain, A: x100, B: x400.

CC : Control non-FGF group.

A : Perineurium-like circumferential celis(P) sur-
round the central area(C).

B : Magnification of the same section shows scat-
tered Schwann's cells with nonmyelinated
axons in their cytoplasms.

CF : Control FGF group.

A : Although the diameter of the cross section is
similar to that of CC, more numerous vessels are
noted.

B : Magnification of the same section shows that
Schwann's cells which contain nonmyelinated
axons are organized in clusters.

DC : Diabetic non-FGF group.

A : Perineurium-like circumferential cells(P) sur-
round the central core(C).

B : Magnification of the same section shows that scattered
Schwann's cells contain very few nonmyelinated axons
in their cytoplasm.

DF : Diabetic FGF group.

A : The vessels are more numerous than the diabetic non-
FGF group.

B : Magnification of the same section shows that scattered
Schwann's cells contain numerous nonmyelinated
axons compared with diabetic non-FGF group.

Zrol AYHA M Eo W3l o] & AHAE e}
e Aoz ¥

2. ENEN my

1) 2% 2% (Table 3 Fig. 3)

Tha3te] collagen?]de] MY ANAZA Y B
o} ATt /%3 FMEvle BAHA Y2
SchwannM 29} HA{EME, AdFHE9 2L v
A7 AME7L 27U =] AU, A7) &
< B @S] %

(1) YAAAESE h2F(1743. 731854, 85) B
O TxT(3396.07+1311.25)91A4 wgtew
(p€0.01), ©l Aol Wiz FGF HEAF
(1378.75+874.85) 3 ZF=F9o FGFHIRA T
(3665.43+£1586.25)2] #o] (Fig.3; CC ™ DC,
p< 0. 05) uf Fol et

(2 ¥#9 & FGF HF¥< 31.60%£19.67
B} FojFo] 74,6427 542 Wi folEtA B
%} (p<0.01). tizTe FGF F4FL 75.29+
29, 342 v FAFQ1 27, 00+17. 83K} of$ §o)3t
A #%er (Fig. 3; CC ol CF, p0.01), g
9] FGF F9%(74.00+27.96) = ®| %12 (36.86
+21. 7D R F9&A o Btoh(Fig. 3; DC o
DF, p<0.05).

(3 FEEAH L Fdo] 0.33+0.1124 dzF
Q1 0.25+0.08%c} #9&A 1 (p<0.05), FGF
H| £ (0.3310.12)°] FGF F92(0.24+0.06)
B} o) ¢ oA Aok (pd0.01). HE2EH T
Atole] ztole thEFES FGF HIFHE(0.26+
0.100 3 29 FGF HIFF(0.41+0.08) Aol
9] zpo] wjEo|YcH(Fig. 3; CC o DC, p<0.01).
BTN FGF ¥RAZE FdZET o)$ §9
A 2k (p<0. 01).

2) &% 45 (Table 4. Fig. 4)

(D) 2% B4 229 2,0007004 4, 000712
Frrst ZHE7180] YA AN fascicled
BAse AP U #3 2YEI|FE g2
T(3545. 294598, 64) ©] B (2709. 00988, 96)
1ot oS¢ foaA Bt (p0.01), FGF 5432
(3747.001644. 59) ©) v]FF (2576, 171746, 75)
Bt} wf9 folaA o Bdh(p<0.01). FE &
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Table 3. Result of histologic studies at the midcross-section of the regenerated nerve, 2 weeks after entubulation

(mean=+SD)
Number of Number of Number of Area
Group myelinated non-neuronal vessels (mm?)
axons cells
Control
non-FGF None 1378.751+874.85 27.00+17.83 0.26+0.10
FGF None 2160.86 +656.96 75.294+29.34 0.24+0.06
Diabetes mellitus
non-FGF None 3665.43 +1586.25 36.86+21.71 0.411+0.08
FGF None 3126.71+1019.72 74.00+27.96 0.24 +0.07

AE7)7F dZ2FETS GaddA FLRe gz
FGF v ¥d+#(3135.22+335.44) 3 979
FGF ¥ %o (2017.11£607.64) 2] =}olo] 23
Ao 2 (Fig. 4, CC W DC, p<0.01), W=TF9
FGF %<F(4006.63+480.749 3% 332 FGF
Fol 2 (3487. 781710, 75) Abele) #2lF zlole §1
A} Fig. 4; CF ol DF, p0.05). °|AL& FGF9
T2 H4E7]9 ety dFd gy o
Fgo] FEE Aoz Folgr dzFAM FGF
FolFo] vRA TR o9 Botor (p<0.01). Tk
ZAME FGF Fo¥o] H|FAZHT} wl$ 23
Al Btk (p0. 01).

2 HAANESE 2FET FAF FAE B
om (p<0.01), T ZAse =7}t hZRPEY
AN AsATHp0.01). thEFe FGF ¥SdF
(802.11+£140.18)°1 FxFe FGF H¥ALZ
(998,331+150.45) Bt} H-oJ3tAl AU} (Fig. 45
CC o DC, p<0.05).

(3) ¥AFE 259 vindly fAF ¥ A
4(p>0.05). dZ=T FGF ®l%oF(33.22+
12.57) Bt} B4F(68.50+17.04) o] fol8tA w3t
2 (Fig.4; CC W CF, p<0.01), BxTdAy=
FGF Y%7 (20.22+10. 35) Bt} F94F(60.50+
20.32)°] wW$ #Fo&A BUTHFig. 4; DC
DF, p<0.01). %3 dl=79 FGF ¥|§o o] F
Lo}l FGF HRATEo @57t folsiA gsk
21} (p<0.05) tZ2F9 FGF $A4T3 3
FGF FdFe] #9& #ol7t glezl & (p0.05)
FGFe 542 FxHe] a3 i 3%
28y Aoz BTk

(4) HIdHAHLE d2T(0.24£0,.05) 3 BT
(0.21+0.06), FGF ®%F(0.2210.06) 7 4
T(0.24£0.05) Atelol & & =ol7b gidch
(p>0.05). 22} 4530 FPHH] Firde F=
€ HE2FEY FardA 4313 (p<0.01), FGF
v R Fo] FAFZRT HEAT}(p<0.01). =
FGF ®|FoTo] FZET A3 A=) d2ER
ot FazolA Astdth(p0. 05).

A

FeHA T2AFYW e iy 9 £d 3o
AP A RYAY A AR, H403 € 22
A3, ARz ve & PP, 1 949
SchwannA 2] e} HME7]9] 724 W3}
F 23N 2, 52 T3 £ 453 24
E719] &4 97 diAd FA4E71% (axonopa-
thy) 22 BE Ag7P3% qujajolrh,

E 494 g dviAd T2 wsle
R4, 20 gl =] Batou, xR
o] AR E &2 257z Fagtde Re 2
]z Aol ¥,

Hellweg® Hartung”®, 2213 Hellweg®"®&
AN BT FAFE 2Fo) ojn] w7 Ao
EXE FA9 ofsta, FE47 FolM NGFo A
do] FARTE 46-65%7F ZiEcin s 3
Faradji®} Sotelo”& B 217440 A& B9
dAoM NGF7F Z4sdn, 8407 Axse
7} AR 10% o1 #A2F BAdME 10% vl
2 A #ART NGFe %ol o 3A Zasdtd
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Fig. 4. Transverse sections of chamber midpoint at 4 |
week.
Toluidine blue stain, A: x100, B: x400.
: Control non-FGF group.
A : Diameter is reduced compared to that of 2 week.
B : Magnification of the same section shows that
myelinated axons appear.

CF : Control FGF group.
A : Diameter is similar to that of control non-FGF
group.

B : Magnification of the same section shows that
myelinated axons are reduced in diameter and
more numerous, compared with control non-
FGF group.

: Diabetic non-FGF group.

A : Diameter is similar to that of control group, but

vessels are fewer in number.

B : Magnification of the same section shows that myelina-
ted axons are fewer than in control group.

: Diabetic FGF group.

A : Although diameter is similar to that of diabetic non-

FGF group, vessels are more numerous.

B : Magnification of the same section shows that myelina-

ted axons are more numerous than diabetic non-FGF

group.

AEATA AN %% A He g2

oa 3] NGF7} x4 A48
< %}34 FAct.

e AAZAAL] AHQ FelgE Uo7
bl ‘%‘ Fe g3 HIF AXujLNA col-
lagen TS AR, = Few T 23
olu] F3 FAHAZNA collagenfgol o]

2S4S Bo| 94 doiax Fd”,
a2y ol HuEL Wy g3
BF 71%3, WA 9o B/E,

SENIDE

AR
AP Rl
RED

o] vlale

&4 2 AAF ARt
Qg i T2 B2 ¢ de uiF Baes ¢l
c}.

Greene¥"# Jakobsen®€ k¥ T4F 1Y
HE AAAE 29 Zart vehdn, 2FREe
A guizt sl ¥k Jepde siied, 2
dPNMEe FH3A F%tt. Sharmad®H
Carsten$'2 FZo| Fufd Z7|HE Fagch
2 Badgch d93Ae distde Rurt A
gom 7 e FudAFE 1F:5E 20%F = F
o3lA A dectn St

B Ao e daael A4zl daxTEc
A9 A9} A Z BT 4F7} HolMof vl 3}
ol& Bon, e Agd w&l A Jvehte olf
¢ T ok 4gEe] dEREH Fad Aleld]
ol 7t 2N & gl em 4Fo] foF AolE B
QA AL Azl ZAnstHEA Fiwe] 97 dde]
AaA-E Jebd Zoln £ A3l FAdizgte] ¥
sko} A3t

FGF £473 H5qF9 alole 93¢ A
Z % 4FN Yeten, ol acidic-FGFE
AHgEte] AAAARCA S5mme] HE & 9Eo A3
g 2RSS 1 dARAIY AFAN BAHE §
4@ Aol gtk & Cordeirod’ el At &
3ot

ZAgHo 2 27y Fare Aol FE fF
F31 HAE7] FAX YERT, 23NN BT
53 24877 BEHA gol Mg F NS
U 437t HHA 23 Aolo] 7+ P @& f{3t
FAE717F veiwth a28v BaTde 2T
a 47} A3, FGF HRAFM e 2 7
=zt zpolrt gskou FGF FowdlA dizw
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Table 4. Result of histologic studies at the midcross-section of the regenerated nerve, 4 weeks after entubulation

(mean=+SD)
Number of Number of Number of Area
Group myelinated non-neuronal vessels (mm?)
axons cells
Control
non-FGF 3135.224335.44 820.11£140.18 332241257 0.23+0.05
FGF 4006.63 +£480.74 899.75+172.74 68.50+17.04 0.25+0.05
Diabetes mellitus
non-FGF 2017.11+£607.64 998.331+150.45 20.22+10.35 0.20+£0.06
FGF 3487.38 +-710.75 899.501249.59 60.50+20.32 0.23£0.05

A B o7t FAHoz Qu)rt gle AL
FAE719 433 F538 B4l FGFe 24 9
3 F2= Yol 43E FGFRdz T8
RAog Foldrh,

Cordeiros’& FGFFAAl 43 2487 3
da@E Aol T3t oy $A3A 9uig e
e oilela 3t X3 FGF2) A3 A X
g AHAN Ao o|n| FHHo Yo,

Danielson%" 2 silicone tubetiel ZHE2A
7 Tl lamining FHAAN AR89 1,
Madison$**& A 4% collagen® 2 laminin
gelE WEo] AaHen, Muler$*€ laminin
< XHR EFES AHE3EIY 259} 160l oln] &
2 BEAAN {53 77 295 3Smm7iA
gt ol A& YHIPC ey B AN
27T Rt FMEVIE AT £
on, olzleo] Ad@HH Aold o3 AUA,
FGFe] A173AA A3 &37} laminin® &%}E
o Ae WEQlA, 2 o]9de] thE ofd fle] e
Ae & F gih

£ Ao @ FE d2TH ZRTFE Alo]d
£ Aol7t gRey FGF FoZoA vl RS FRTh
aA Feien 239 43 2% FGFe ¥
AR EAE HA 2F9) 4F 9] HwMe 1
74 3A AEA ol d el o) &
AEA e @ Aoz B
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g AR, oA FGFY FA42L dzF
el FGFY FZ3 vndle THAxe JES
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Fao] #HF B2N7 EHEALEF Afd
njx]= 983 basic-fibroblast growth factor
(FGF) 7} olol vl AHE 93)7] 93l 4¥ &
AAEA. 83" AP A Wistardl #FH 63
vl2] & dizF(32ve)) 3 2R @lue) g U
¥ 77t FGF 5473 v RdFo2 Uit 4
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t}.

1. 2= HAA 5382 8541999 99 A
£ 459X FGFY Fool 9@ axE Uz
o BN £ 5 AR (p<0. 05, p<0.05).

2. B2 5399 AEL 4F4 Az
Faa Alelell zolzt AR (p<0.01), FGF 2
& AAT 45 YERTH(p0.01). £} FGFe
ide BuTRg dZZAM o Fen (pd0.01),
FZo| 2FHT} 4FoA A Ao G}
z2TolA FH3AL(p<0.01), FGF HFAZE
ot} FolFol A o A3 (p<0.01).

3. 3 FMETE 450l UEgon, iz
Tol FaTHtt #FostAl ®kn (p<0.01), FGF
Foj o] H|RF R} FodhA Bdkrh(pd0.01).

4, HAANESE 2309 zPo] FuFug
2328 (140.01) FGF Sodo] 9@ stole HolA]
%SATH(p>0.05). 4Fole 2FRT Fisgm
(©<0.01), FuzolN B2ZHT} 72ae] FEst A
S9TH (p<0. 01).

5. duel £ Fud o3 AFe Holx @
S (p)0.05), FGFol 91§ Aoe tjz2a Dx
2, 2% 4304 2% et @ p<0.05). 2%
o} 43:2] W AATHPO. 05).

6. YURPL 220 hzEET FkPo] o8
A A2 (p<0.05), FuFlA FGF TalFo] =
o 2R} ZASATHpd0.01). 437} HRA "Ho] 7
zfgom 1 FErt FaPM Adkd (p0.01)
273 ¥£aw, 58 FGF v 2olA 438
AHp<0. 01).

ol4e] Az Hol P U HIAA 2
& AR AHNIY, FGFY 57t gz2a 3
w2 ZF AAAGE FAAA Dudoz
& ANATNE IBY & e Ao Y2y
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