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Quantitative research of the ultrastructure of regenerative nerve fibres affected by

nerve growth factor or ciliary neurotrophic factor
LI Qiang, WU Ya-min, LI Min, LIU Yuan, ZENG Lin, YANG Heng-wen, LI Ying-yu (State Key Laboratory of Trauma, Bumns and
Combined Injury, Department 3, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongging 400042, China)

Abstract: Objective To discuss the effects of nerve growth factor (NGF) or ciliary neurotrophic factor
(CNTF) on the ultrastructures of regenerative nerve fibles. Methods — Thirty six Sprague-Dawley rats with 10 mm
gap of sciatic nerve were randomly divided into two groups which had been bridged with the new double channel nerve
conduit of fusiform shape (groups A and B, n =18 in each group). In group A, 200 1l chitin for medical use was
injected into the conduit. In group B, the two branches of the conduit respectively contained 100 pl chitin and 5 ¢
NGF or CNTF. At 4, 8, and 16 weeks after operation, we evaluated the ultrastructures of regenerative nerve and an-
alyzed the difference by counting method. Results  There was not significant difference in the regenerative nerve fi-
bres between the two channels in group A, but in group B, the number of myelinated fibre of regenerative nerves of
NGF lateral branch was much more, and the myelin sheath was also thicker. Both the myelinated fibre and unmyeli-
nated fibres in the CNTF lateral branch increased. The diameter of axon and the area of myelinated fibre of NGF lat-
eral branch were larger than the ones of CNTF labteral branch, and there was significant difference between them, but
its area of unmyelinated fibre was smaller than that of CNTIF labteral branch. Conclusion  NGF can significantly
promole regeneration and myelinization of myelinated fibres. CNTF can promote the regeneration of both myelinated
and unmyelinated fibres, but the ability of regeneration and myelinization of myelinated fibre is inferior to NGF.

Key words: double channel nerve conduit of fusiform shape; nerve growth factor; ciliary neurotrophic factor;

ultrastructure; peripheral nerve regeneration; quantitative research

HATE . [E 5 AR UFE % R (973) 70 F (G1999054206)
Supported by the National Key Basic Research Development and Plan of China ("973" Projects) (G1999054206)

(BB B2 ), T LR TR A SRR , BRI , S M TR 220 0 5 068 7 W A 52 SRR 08 & B Rl T, it 3 26 .
H 3% (023)68757433, E-mail: lglgl01 @ sina, com

AR < (R R, HLTE : (023)68757453

S B A : 2004-08-12; 18 ) H H : 2004-12-21



% 2 1) %

S, SE ONGE 55 CONTF & 1 B #2874 27 4 i ﬂ'&

g |1J1I hlﬂ T 147

#1221 K A (nerve g]im*th factor, NGF) FE LR #
285597 ¥ (ciliary neurotrophic factor, CNTF) & ¥ 2% H
AUTAIE 90 B R R N ) P 22 85 3% (R 7, (AR UEPE NGF il
CNTF {5 R RE 5 PR B i fE e 2 ' o T RE
G B2 RO O L L 452 NGF R CONTF 12 8 5] B o 25 1
EAERIRER SR, EH AT i"i i R R A

RS EHRENZ Y ERIEA nuw)w
W AlE A NGF 1 CNTF, F 742 A Rl Al B w22
mm SR, TASG 4.8, 16 J4 I % B ’I flfl RET 4 HIJL'“"

2N, R A BE LT A B EET 4k 1 R
{2, BN S R i }M,
HICNTF XoF Ji] [ 4o 22 24 1) S

1 HEIFTE

1.1 #FRE Ry M
B BB AF 9 1 9 SD L 36 B A A, A5k 200
~ 250 g, F-4) 223 g5 = 45 K K FE S e BF 56 S RO 58 R s
Reah ) b L AR ) . 19 RUEL L % B (30 mg/ke) B P VT 5 6
B BN, $1E 1 &S BRSBTS 5% A A b e
iOf""‘ b PR U A R A IR AERLIR L 1T F J5 5 mm 4b 4%
BE MR UIEREY 8 mm AT LA, 10 mm B1, PRI 2 0700
H1;fthil'JﬁJ’f&JFA)lﬂ_iﬁ’fﬁfﬁ PR R B T 10-0 46 £ 2 i
A T T T S T AR S HE 2 L BEG IE R
WIW GE RUE R I E M 2 T TR AR 1800 1 M (3 4% 4k 1y
UEF L (AL 2 T AR L R IR R R4 19 43 A{QL”J
mme SN0 R WA A ELL M B 35 ) B 4 4 0 1 A
M7 SITE A B FTL T SEEERZ 100 0 (1 165 1 A 490 il 700 A B 2
1) s B L, WSS N TE AR FHIL T BREERE 100 (o 5, 3 FH Bk 2
545 5 1l NGF(20 ng/pl, Sigma) F15 jd CNTF(60 ng/pl, Sigma) {{
ASUPG SRR P BT R A 0 Y 0 HIE R 4 B
% 0-0 2R AE P AR I R B4 15 f‘lz’ﬂiujnjwllfﬂ 1
By 1k K BURRRE IS RIS , 1 ) F IR BRI B fdil§% . % )2 48
3 I ILPA) B B BT 1 e bR o 28 — 40 S ] 3
1.2 AFAIRA B AL
A TG 402,16 J8 5 5 B 6 FL Bl UCRRBE | [ 5 5
ST MR Ao AR 0T AL R E A R LK 150 ~
200 ml, F5 e IR T 805 WETE 49 % WP RELY 200 ml. HUM
S P B i T 28 49 180 R B 1 9% DY S A (B A
B ) 1 T 5 FUS FE (pH 7.2~ 7.4) %5 2 b, 0K K 7R i % 2%
K, R AR E R G 618 58 1) {44, A Re sichent-Jung 1 8 V] 7 HL
fE0.5 e AT B B RRA ) 4 3K 28 19 WG IS - R
T3 €05 FE R BE T 5 {3, ] 65 0 0 010 1, PR 2 AL S0 ol A
R (0, £E Hitachi-600 i 5 HLEE B LSS R M4l I 45
1.3 ALl d5 47
WEEAIG 4.8.12.16 J8 T2 27 4 (4 45, A 2T 4 55 3
EFHEFRAE A O, AT HE 00 B 0 P, B O AR 5 HE 40 M
(schwann's cell, SCs) WA A8 2T 24 40 o %) bt R i A il A4
HIE. AJG 8.16 JF & 415 A bRAREHLIE R 4 T~ P0EF , 45— Ok

8 000 fiFFEAH , W AL AL CM-20008 %Y 4= 4y 5 <% 5144 45 H7 2 %5 3

ALt A 1

FHEHT NGF

I 20 7 AT A b5 01 2T £k 1 0 i B, A S50 2T A s s )
S AR DA IS Y A TR A e e b
1.4 #itsate

FEBAREICL & 2 s Fom UM 225 ¢ £

2 #R

2.1 FAAVEAF M ah AR i sE LR
RIg 4 J8 A 416 Ha{ 1 L'n&uﬂ A, M 5 ML

ARV L 0P 2 AR LGt 5 25 5 MNL%M’“H”J MU'L
PEAEEFAE (R SCs B2 lHL.hk-f:f:fliHlLb’(iJT I AL L
P ETAE MM I 1) BEH 6 HaiAr 4 B,
R 2 HE R IR, MIIL FOULEE UL NG /L b A7 2T i
L 6 AT HE AN N 2 1], SCs 4% % (1 2) , if ONTF fil] 24 2T 4k
SFIANHER) JCRELT 4k , 2 9 2 AR 01, ri‘ﬂm i HL 198 D
(E13) AT 8,16 J8] ., A £F 4k F e, (6 B 200 715 4 27 4k Y
HWI AT 2 S5 O 2T 2 B0k F i T \“It Fede B #H

1 NGF UF1 CNTF ) P12 2F 2 - NGEF ] f-4= 2T #i 01 A5 35 2T 44 51
hi..?ﬁﬁruhtu B 509 ARSI U0 T CNTF i) {5 JCHEET £ i1 it
T i AT CNTE ) (%] 4,5)

Bl R4 AHBEWRESBRIEN ALY R0 A bdpi
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Fig 1 Ultrastructure of regenerative nerve in group A
at 4 weeks  (TEM x 6 000)
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Fig 2 Ultrastructure of regenerative nerve of NGF lateral in group B

at 4 weeks (TEM x 6 000)
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Fig 3 Ultrastructure of regenerative nerve of CNTF lateral in group
B at 4 weeks (TEM x 6 000)
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Fig 4 Ultrastructure of regenerative nerve of NGF lateral in group B
at 16 wee_kg (TEM x 8 000)
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Fig 5 Ultrastructure of regenerative nerve of CNTF lateral in group
B at 16 weeks (TEM x 8 000)
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F1 ARE8EAM 16 AEMAHNMEEE BMREZ(n=0. xz5)
Tab 1 Thickness of myelin sheath and diameter of axon of myelinated

fibre at 8 or 16 weeks after operation (n =24, x +5)

Dhiameter of axon of
myelinated fibre (d/pm)

Thickness of myelin
sheath ( d/pam)

B works 16 werks B werks 16 werks

Crop

Caap A 0.2231 £0.0423 0.2736 £ 0,085 1.8630 + (). 8651 1.9670 + 0. 8962

NGF lateral in goup B 0.3550+0.0672° 03738+ 0,0452° IER0£ .0 4.2007£1.276°

CNTF Leral in group B 0,2613 £ 0,0385 "% # (0. 3066 £ 0,069 ¥ 2.0196+0,4926°## 2 280 + 0. 689 * #

3 P<0.01, #¥%: P<0.05, s goup A; #: P<0.01, ##: P<
0.05, vs NGF lateral in group B

%2 RESHEM 16 BFEMTHMMEESHMREZALLE
(n=24, x%5s)

Tab 2 Ratios of the thickness of myelin sheath to the diameter of

axon of myelinated fibres at 8 or 16 weeks after operation

(n=24, x+5)

Group 8 weeks 16 weeks
Group A 0.535+ 0,056 0.553 £ 0.045
0.727+£0.223"° 0.662+0.089"°
0.626 + 0.069 " 0.601 +0.058 "#*

NGF lateral in group B
CNTF lateral in group B

£ P<0.01, ** : P<0.05, vs group A3 #: P<0.01, ##: P<
0.05. vs NGF lateral in group B
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Tab 3  Area of myelinated or unmyelinated fibres at 8 or 16 weeks af-

ter operation (n =24, x + 5)

Area of myelinatedd fibee ( Ay ) Arean of unnyelinater] fibre ( A/pm? )

Canap
8 werks 16 werks 8 werks 16 werks

Group A 2.157+3.812 R.(P£3.1% 9.061 +0.86] 10.012£1.112

NGE lateral in g B 945+ 4.80° 12.2321.54" 12902 1.3

(NTF lateral in group B 26,40+ 3,602 % T30 BB ATEE 196+ ]465"FF

.87 £535"

: P<0.01, **: P<0.05, vs group A; #: P<0.01, ##: P<
0.05, vs NGF lateral in group B
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