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Autologous intercostal nerve plus acidic fibroblast growth factor transplantation for the

treatment of high-level spinal cord injury
Guo Mian, Zheng Yong-ri, Li Qing-song, Wang Jian-jiao, Sun Jia-xing, Ge Yun-long, Zhao Yan

Abstract

BACKGROUND: Acidic fibroblast growth factor can regulate cell proliferation, migration, differentiation and survival, also can
down-regulate the known inhibitor of axon regeneration, such as proteoglycan, help axons overcome these inhibitory factors, and
have significant role on the regeneration of nerve fibers.

OBJECTIVE: To study the feasibility and effect of the acidic fibroblast growth factor combined with peripheral nerve
transplantation in the treatment of high-level spinal cord injury in rats.

METHODS: A total of adult 108 female SD rats were randomly divided into autologous nerve group, autologous nerve combined
with acidic fibroblast growth factor group, and high-level spinal cord injury group. The rat Ts.10 Spinous process and lamina were
bite, revealing dural sac, high-level spinal cord was resected at a horizon level, cutting 3 mm, no nerve fibers were confirmed to
be attached under the microscope. In the autogenous nerve group and autologous nerve combined with acidic fibroblast growth
factor group, bilateral the 8" to 10" pairs of intercostal nerves were harvested 2 cm, then cross-transplanted into high-level spinal
cord defect (proximal white matter and distal gray matter, distal white matter and proximal gray matter), fibrin gel and fibrin gel
containing acidic fibroblast growth factor were used respectively to fix the implanted intercostal nerve, followed by dural suture.
High-level spinal cord transection group was subjected to exclusion between stumps. At 90 days postoperation, somatosensory
evoked potential and motor evoked potential were used to test nerve electrophysiological recovery. At 76 days postoperation,
biotinylated dextran amine anterograde tracing was applied to observe the motor conduction bundle recovery. At 60 days
postoperation, hindlimb motor function recovery was assessed by BBB score.

RESULTS AND CONCLUSION: The somatosensory and motor evoked potential waveforms were not elicited in rats of high-level
spinal cord transection group, but did elicit in autogenous nerve group and autologous nerve combined acidic fibroblast growth
factor group. The average latency and amplitude of somatosensory and motor evoked potentials, as well as BBB scores in
autologous nerve combined acidic fibroblast growth factor group were significantly superior to autologous nerve group (P < 0.01).
In the autogenous nerve group and autologous nerve combined acidic fibroblast growth factor group, many more biotinylated
dextran amine-positive nerve fibers passed in the damage zone, compared with high-level spinal cord transection group (P <
0.01), the autologous nerve combined acidic fibroblast growth factor group was more than autogenous nerve group (P < 0.01). It
is indicated that autologous peripheral nerve graft acidic fibroblast growth factor can better restore the limb motor functions of rats
after high-level spinal cord injury.
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1.0~2.0 min, ZE18ikiE%. BDAWESTEE N 1.26 pL.
W se e fa IR AR AR L, 4853k . RJG 590
Koo FTTRIRES, G0k A0S T BB, BT R4 0
H, Py 200 mL 4 CAFRER K pb iy, 4k
40 g/LZ B F SR T-0.1 mol/LiA R £ 22 vhit, pH
7.4, 4 °C)500 mLGHRJE 1SR A [ 2 ho EE H K
iR A I RE S, BT 40 g/l BB (A T
0.1 mol/LTSR 220, pH 7.4, 4 C)JElHE4~6 h,
B 300 g/LEERERERR SR 2 (pH 7.4, 4 C)3~5d%
DU BRI X 7405 X R 5 mm i 7 B8 41 23 70K
YIRS JE20 um, BRI ELN, BERKRE204, #
WP S a0 LA R i vt e 2 BB T e i
ESTIBVE LIRS IOES R 5
BBB/EBUEENNEEITS: 44K BUAE WL 2230 Py K 4%
Bblids, MEERIEEREEIL. REHE60K, 5%
S SCHR[9] 1) J7 1233047 H 1. BBB R i iZ Bh ThAE 43 » VT
Sy BT S NAS A I e e 15 7e 481, DA S IR S bk s 460
TS . AL, 2, 341336 H KR KIBBBIT
IS T b
FEMEIEFR: KA KRS K BT SB35 Kk
HLAZ A, BDANAT AL R M BBBG 12 s LI fEvE4)
Wit . FEE: WITHEE —EE T, St
MEE—. =, WU, Ti. N BIEEER, PP HS 1
H5E

Gt o P R H SPSS13.05k {453
MrAbBE . K FH 5¢ 4 BEH LT 5 R 22 5 22 43 HT (one-way
ANOVA)HEWT -4 e S A7 e 22, E—20 R SNK-q
L 90 HEWT -2 PR 2 (RS FAFAE 22 5 o BEvh“F b PR 5
VYA 56 o

4

21 ERsHMEatr LRIV FAREUE3IAH
JLAFIH100 0, 8HPREYAET, 705 AfRsh&412 ),
HRMAREA A KINTH2H, mir a4 H .
2.2 ARBOE R BAT AR Fh iR AN 4 R

S E AT
KA AR SIS B e ALY «

BAHEAE: K 5 NG B ARE A AL, 4 5] H s
RN 4 HGIHXEEsh Tk i, 3 H 5l fmlizs)
PR AL

BAEHEZKSERKETH: K 6 gl hix sk i, 3
G AR AL, 5 Rl g ks, 2 H
51t R B i A A
ERIIZEA . EARMRZIR A L AR 7 4 AR R DT e 5 B A
RSB F TR BRI K. WA 1.

ISSN 1673-8225 CN 21-1539/R

CODEN: ZLKHAH

K1 BRI B E) T B LRI 45 R

Table 1 SEP and MEP in rats of each group (xs)

Group SEP latency SEP amplitude MEP latency MEP amplitude
(ms) (C\) (ms) (mV)
A 63.10+2.22%  1.67+0.09% 11.80+0.50%  1.00+0.18%
B 41.50+1.212 2.32+0.072 9.20+0.202 1.30+0.132
c 0 0 0 0

SEP: somatosensory evoked potential; MEP: motor evoked potential; A:
intercostal autologous nerve graft group; B: autologous intercostal nerve
combined acidic fibroblast growth factor transplantation group; C: spinal
cord transection group; 2P < 0.01, vs. C group; °P < 0.01, vs. B group

2.3 Z4BBBEMIZFH TR A HBER I
HRWAEIAN AN G R e ip e gk, Rig
70 dif 33 JUA R AT WL L sk 24 i I S T R TR B, HEARAS
REM 2235 25, BBBVF4/20.40+0.32. [ ks
YR A R 2 I AR K R 4K R B T e IS 38 T
GBS, R UEIA N B WK, ARJ570 divf
RS RS I Re S RE R R, 1852047, BBBIT
J3:10.10+1.21. F APPG4I AU U g
SCREAR TR, 0] WP LR 1 AP AT, BBBIT AR 2
13.10+1.31.

2.4 A-tABDAAFLIRMegAb 2 4F gl R WAL,

b: Intercostal autologous nerve
graft group

a: Spinal cord transection group

c: Autologous intercostal nerve combined acidic fibroblast growth facto
transplantation group

Figure 1 Biotinylated dextran amine-positive nerve fibers in
each group (x400)
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