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AⅡⅡ：To studythepromoang activity of2．5 sml 

n黜 gowth faet~ (N口 )for the mgeacrafion of 

inil耐ed sc 血 ner ． M哐Ⅱ噩叩 S： The sciatic 

llel've~ of n ∞ and rats were crushed． 1be 啪  

counls and diffenmfial axoR co~mls Ⅵ恤e made． 

Evoked脚 削 Ia|肋cy(NMⅡL)w船 recorded越 

sites of 【 (Pro)and d~tal(Dis)se留ment of 

soleus muscles． RESUI S： In mice． F im 

O．5一l 如 lU · _。increased the 鳓 counts of 

嘲 ncnt。d ncrves 20 d after cmsh；2—4l U·kg 

simultano~ ly alleviated the d0Ⅲ v删 atrophy of 

soleusmuscles． In r如 ．N口 im incmas~ the 鳓  

counts越dose ofl如lU·kg～ for 40 d．2 kBU·kg-1 

for 30 d and 40 d，and 4l U·kg_。for 20 d，30 d 

and 40 d after cI-Llsll；tb numb~ of l铀蟹e ∞ of 

既旧删 n既v嚣 were als0 increased by NGF im 2 

l U·kg for 40 d and 4l U·kg for 30 d and 40 

d；Pro m 忸H 嘲 幽0啦 丑ed by N l，2，and 4 

l U·kg_。，Dis M唧 ．was sh聊咖棚 byNGF2 and 

4 kBU·kg～ for 40 d． CONCLUSION：NGF _蚰 

evidently plonlly．es the iDgetlei'atiOll of uried sciatic 

nerve． mad atlenuat~ the skeletal muscular atrophy 

c．au$1~bY i~a've injuIy． 

Nerve growth factor(NGF)was all essential 

factor for survival of sensory and sympathetic 

nelTes⋯
． It promoted the regeneration of injured 

motor nerv~ L：j-sj
． Nevertheless． most of the 

experimentswea'e done by direct application ofNGF 幻 

location of injttty oil the nerves． The present 

experiment was designed to observe the promoting 

activity for regeneration of injured sciatic nerves al~er 
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1he 2 5 S Tr10IISe NGF with a 竹 of 99 9％ and l 

biologicaltmit(1 BU)=2 ngwasla~i4ed byLanzhouIn~tme 

ofBiolog~ tl PIDdI ，t,~ isey of Pobhc Health，a血 It 

惴  ss0I州 _n n n 鞠r眦 befc~ l Ⅲmlir啵 strabl 

I口i∞，19．0±1．2 g(0)懈 pudIased Al Breeding 

Center ofk衄 Insljn皿e 0fBim晒 calProdaas． W蛔 rats， 

22o±18 g(舌早)were sulliedbyE印豇i皿即乜】Al mmO删时 

ofⅪ_anM酣icalUniversity． 

Sciatic日en髑 injuryinmice iWlce(n=70) 

randomly divided into 7 glx)IA~s； Ⅷ surge~ group．model 

cor．~ol group，N O．5，l，2，4，and 8妞u’kg ’d 

groups． Under ether anesflaesia，the d s~aticmm midway 

betw~ sciati~ notch and p0 自 al fbssa was crushed with 

f~rce0sfor1 mi．．which cause~a~1in{ua3,with entirely brD虹“ 

ax衄 bIⅡ in协吐 e D um Tbe sciatic net'ves in 硼  

op∞ mice not crushed． Alh= op~ clll，NGF was 

iI 同 in hindlcg(normal side)妇 2od 1he shammice 

andmodel controlmice wereinjectedwith normal saline 5Ⅱ正· 

妇_。inthe salne sites．1hemioe were deeamUlled o11 d 21lu％er 

opel~ on． 1he samples of right sciatic r既ves were taken at 

sites of5 H廊 proximal and s【altothein{reed center．fixedin 

l00Ⅱ正 ·L一 fcm alin normal salinc．slained with 0s血 acid． 

embedded in t and ctlt into 5 IIIIl sections 

n I】ic∞ wastaken at巾 丘衄士i0n ×400，and a)=0IIS 

were counted The 雌窖en ratio of aXClll was calc~  

矗Ⅸn a ratio of di蛳 l ax伽 corals to proximal ax伽 corals． 

Soleus muscles were weighed． The (~xtelK of rlluscle att'Ol~y 

was exrressea bythe ratio of蝴 of soleats ofinjreed side 

(right)to．otmal side(1cft)． 

sciatic II㈣ i珂l町 ．m rats Rats(n=13o)were 

dividedinto3 groups(deca~ulled∞ d2o。d3o．and d40 after 

injIⅡy)． In each group，40 rats were rm~nly dividedinto 4 

subgn~zps：NC,F 0，1，2，and 4 kBU‘kg ‘d～ subgn~zps． 

Under anew~esia with ul~thane 1．0
．g‘kg～，the嘞 t sciatic 

nerve at s of6册 distalto sda6c notchwas usI划 【 ． 1he 

妇 10 ratsw肿 used as re岛咖 group and蛐 电bt s c 
ne~／e$we ~xposod but uncn~ ． After。p即 加 ，N口：was 

iIljec inleft hindlegfor2o，3o， 40 d． 'Vae reference rats 

andmodel corral rals reinjec imwith saline5mL·kg一 in 
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the s黜 sites． 11le evoked I muscle potential(N~正P】 

latency，佗necdng the c0IIc c velocity of sciatic nerve，was 

determined Cffl d 20．d 30．and d 40 after st~gery 11le蛐  

sides sciatic I s w o．,xpo~ tmdex anesthesia with ip 

urethane l 2 g·虹_。 11le small branches of sciatic rlerv~ 

ab ve i且{ured sites were nirⅡ to prevent shottcimait and the 

pm  of mⅨ∞ nius mtt~le was cult off to explcqrethe soleos 

muscle． Tlle pI n岫 dpped bipolar s血I皿 el Dde WaS 

Oended Cfflthetrunk of sciatic ncl'v~at sd撕 c n0蛐 Two 

Ⅸ枷 。一曲aped bipo rec~-ding eleclrodes were inserted into the 

proximal and distal seginen~ of sOl~l~ muscle 3 and 4 cm． 

respectively．from$1imula~ dⅨ∞。de The~otmd electrode 

w inserted iⅡIn the plaoe be№ n stimulating and rec~-ding 

sites． p0 Ⅷ e at site pro~aal to inju~y by 

computer-controlled slimdator using two-fold tl~eshold voltage 

(0 4Vin30 d of40d哪 and0 8Vin20 d group)with0 l 
IⅡs wavo width and 210 傩 intervals The evolr~ed D0t岛 

distalto uryw越 ix,ean~lified，A／D-tramfc~aed and recorded 

byMS-3~ tlm~-Chalmel!~ysiologic gIlaI re system and 

treated by 486ⅢM computer 11le scan velocity 惴 20∞ mrg 

’s～ ． S~nulaling al was h．ced and output from a 

KliIl[Rllat(3~c~trolledbyMS-302 6"aee-channel physiologic 酏 I 

re。0蛳 system． At~er d~ lJl3tltion of N~正P latency，the 

samples w t~Jen separately at 5 mrg pro~ aal and 10 mrg 

dIs乜1tothe ured c目It盯． Axcel count was made tmdex a 

magnific~ticel ×400 and futlher calculated accot~ngto the 

totalao舒 ar∞ of sd c nefvefrom a photo atmagnification of 

× l伽 ． The d~reetly counted axol~啪 mollethan1／2 oftotal 

aⅪ黜 ． The reference r砒swe decapitated 20 d after ope~ on 

and the In cal examinadon was made as above． 

11le ax啷 distaltotheinjurywere I1- dividedinto small 

(≤6 )and (>6 j． 

RESI】II1S 

Regeneration of injured sciatic nerve in 
mice 1he ratio of axon count atthe proximaltothat 

at the distal segment of sciatic nerves was95±5％ in 

the refet~ace group．and was 45±lO ％ inthe control 

． ratio ofweight of soleus muscles of r~ght 

(mjtired)tothat of1eft(nonrla1)legwas99±2％ in 
operating sham group．and was 59± 8 ％ in eontrol 

group．NGFO．5 andl姬u‘k窟 ‘d increasedthe 

ratio of ItXOII counts(distal／proxima1)．but had nO 

effect onthe ratio ofweight of sole,usmuscles(r~ght／ 

left)．NGF 2—4 kBU·kg一 ·d一 increased the ratio 

of ax帆 counts and the ratio of weight of sole,us 

nmseles． But NGF 8姬 U·kgI1·d showed less 

potentfT曲 1)． 

1llat~o of Bxon cottnt~ of hljl口 d sciatic 

nerveiⅡlt'at~ ratio ofltxon counts of distal to 

"lab1． Effect ofNGF onthe regeneralio~ofiniured 
scladehelvesinmiee． 1,1=10． ±s． 

>0．05， <0．05． <0．01 啪  

proximal segments was 91± 8 ％ in the reference 

group e ratio of~12011 countsininjtired nerveswas 

much lowet山田1that ofthe reference group on d 20．d 

30，or d 40 atter i畸】Iy，arId gradually increased as 
time went on(Tab 2)． 

()n 20 d after．m{ury，the ratio ofltxon countsin 

the subgroups with NGF 1 and 2 l U ·k￡-】·d 

seemedto be higher山田1 that of the control subgroup 

(P>0．05)in the subgroup with NGF 4 kBu’ ‘ 

d～．the ratio of ltxon counts was~：reased (P < 

O．05)． 

()n 30 and 40 d after~iury．the ratios of ltxon 

counts were increased by 38．7 ％ and 19．4 ％ ． 

respectively in the subgroups埘ll1 NGF 2 kBu-k窟 

(P<0．01 and 0．05 contro1)：and raueh higher in 

the subgroups Will1 NGF 4 kBu‘k窟 (Tab 2)，but 

sfightly increased(P>O．05)in me subgroups NGF 1 

kBU’kg_。． ()n d 40 after．mjury，the total~12011 
counts distal to iniury in the subgroups wim NGF 1 

l U‘kg were increased(P<0．05坩 contro1) 

I，ian蛐 r of ax明s 0f regenerating sciatic 

llel~e$ In injtired groups (including control 

subgroup and NGF subgroups)，the~12OIlS were small 

in diameter，andmyelin sheath wasthin．which were 

consistentwiththe cl~racteristic of regenerating nerve~ 

(Fig1．Plate1)． 

The large axons of sciatic counted 10．4 ％ 

(Oil d 20)，18．9％ (oIl d 30)，and2．4．2％ (on d 40) 

in eomml subgr~ ．Ond 20 afteroperation，tIle 

ItXOI1 countswefe n0tmuchinfluenced bythe 3 doses of 

NnF．On d 30，thelarge axon coullts increasedin 

the subgroups wim NGF 4 kBU‘kg一 ：and on d 40the 

large ItXOI1 12ollnt~were increased in吐le subgroups wim 

NGF 2 and 4 kBu· w control(1‘ab 2)． 
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Tab 2． Effect ofNGFm regenemllotl 0fMurea cⅨ in rats 

=10． ± ． Jp>0．05，be<0．05， P<0．0l contro1． 

Conduction velocity of regenerating sciatic 

nerves on d 20 after ury，the conduction velocity 

of sciatic nerves oninjured sideincontrol subgroupwas 
evidently slower than that of Bomlal side as shown in 

the prolon ged NMEP latency． It did not龙。)、 ef to 

normallevel even upto 40 d afterinjury(Tab 3)． 

on d舯 and d 30 afterinjury，theNMEPlatency 
recorded in the distal segment of soleu$rrmseles was 

shortened by the 3 doses of NGF used but in the 

proximal segment of soleus muscles， only NGF 4 

Tab 3． Eff ectofNGF吼 o0nd删 岫 vd0c姆 0f件 啪 d衄 sciatic删 sin nits． =10， ± 

P>0．05．b／,<0．05， P<0．01惯 ~ tro1． SM ：scleus咖 lscI酋． 
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kBU ·k￡ accelerated the conduction velodty vs 

cont~1． 

On d 40 afterinjury，theNMEPlatency recorded 

in the proximal segment of soleus muscles was 

shortened by the 3 doses of NGF． In the distal 

segment of soleus muscles， NMEP latency was 

shortened by NGF 2 and 4 kBU ’kg一‘vs control 

(Tab 3)． 

DISCUSSⅡIN 

NGFw shown havingthe acfivityto pmmo~ the 

regeneration of．mjured peripheral nerves including 
sensory，sympathetic，and motor neFi~-~ when locally 

administratedL 一 ． In order to demonstrate whether 

NGF has the therapeutic action on injmy of peripher~ 

nerves， sciatic nerve was crushed and NGF was 

injected im 0n uninjared side to exclude the local 
activityin present experiment． 1he results showedthat 

NGF l，2，and 4 kBU· -1·d evidently increased 

the axoi1 cotmts． elevated the ratio of 1arge axons． 

acceleratedthe oanduction ofregenerating sciatic nerves 

in rats． It was demonstrated that NGF possessed the 

promoting aetivity for regeneration of p 讪 eral 

nerv~ ． 

Differential cotmt of axons showed that NGF 

increased the ratio of large axons． and 

electrophysiologic evaluation demonstrated that NGF 

accelerated the conduction of the regenerated sciatic 

nglN~ invals． Tl~sefindings suggestthatNGFhas all 

acceleraling effect on the realization of regenerating 

nerves． 

Nutritive aetivlty is also one of the functions of 

p劬)Ile耐 n~awes． 1he atrophy of soleus muscles on 

injared side was attenuated by NGF．m mice． s 

result could be attributed to the acceleration of 

regeneration of．mjured nervl~． 

Overhigh dose ofNGF(8 kBU·kg ·d～．in 

mice)showed less potent acfivi~，suggesting that NGF 

pc s s the most suitable dose in treating injury of 

peripheral nerves，and that attention should bem idto 

thisfeaturein clinical use ofNGF
． 
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受损坐骨神经再生的影响 
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坐骨神经 

目的：证实 NGF促进坐骨神经再生的作用 ． 方 

法：夹断小鼠和太鼠坐骨神经轴索，测再生轴索 

计数及分类，在比目鱼肌远(Dis)、近(Pro)端测神 

经．肌肉电潜伏期(NMEPL)． 结果：小鼠 NGF ira 

0．5一l kBU·kg 20 d增加轴索再生率，2—4 kBU 
。kg 减轻比目鱼肌萎缩． 大鼠 NGF im l(40 d)． 

2(3O和40 d)，4(20，3O，40 d)kBU·kgI1均显著 

增加损伤神经的轴索再生率；高、中剂量增加粗 

轴索计数；各剂量均缩短 Dis-NMEPL(2o d．30 d) 

和 Pro-NMEPL(40 d)；高剂量在各时点使两者均 

缩短．结论：NGF im明显促进大鼠和小鼠坐骨神 

经损伤后再生并减轻骨骼肌萎缩 
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