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After prolonged fractional irradiation of the hind limbs of rats (t~See weekly in doses of ~0 R for 170 
da~-s, total dose 3,000 R) the peroneal nerve of the irradiated limb was traumatized. Regeneration in the 
traumatized nerve of the irradiated and unlrradiated limbs followed a simflRr caurse. 

The ability of tissues to recover after r~tdlation injury is reflected in their regenerative activity [4, 6]+ 
If tlssues possess ~eak proliferatiw activity, recovery is very slow and incomple~. Th~ response of 
skeletal muscle In the llmb of a mouse Irradiated In a dose of ~,000 P,, which D2*:es the form of A W~ll 
marked post~rnuma~ic regcnera~Ion, is equally inhlbRed at early and la~c stages alter exposure $0 [on~z!ng 
radiation |8]. Bccaus~ of ~e we~k proll[erat~ve activity of the skeletal m~sele~, of animals, injury resu!tlng 
from exposure to x-rays m~ty per~Is~ for a long perlod allot chronic or frac~o~l Ir.~d!at~on of hhe limb 
[2, 3]. Under these conditions of lrrad!a{ion a summation effect of radlat~on Injury ~.o the muscle ~Issue is 
observed. Similar principles apply when bone tissue Is ~r~dLa~ed [5]. After l~cat frae~onal irradiation of 
an an!mat's llmb with w-rays in tolal doses of l,O00 and I~00 R~ regenerath, c prvcessee in the ~nc ar~ 
InhibRed to ~ppro:dmately the same d~gree as af~er a slnglc |rrad~atlon in ~e sa~c do~es. 

R~dla~on injury to a peripheral .-~erve In rats also per~i~[s for a long tlme [I]. Ability of the F e ~  
heal nem~e of rats ~o regenerate after single Irradiation of the limb in a dose of 3,000 ~ remaias ~nhtbt~ed 
in the ~usc e~ resection of the ~.erv~ 24 h and 20, ~0~ and 127 days after trrad~tlon. Not unt!! the 170~h 
day does parI~al regenera~.ion take pl~cc: by this t~me t~e regenerative power ~ the traumatized nerv~ l ~  
rccorercd to som~ e~tenL 
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Fig. 2. Regenerative po~r of percneal 
nerve af ter  local s!nglo and prolonged frac- 
tional x-ray irrdi~tlon of the limb in rats. 
1) Size of connective,-ttssue s c a ~  2) s i z e  
of nouroma; 3) d e ~ l t y  of neuroma; n) con- 
trol; b) single irradiation of limb tn dose o! 
3,000 R;e) fractional irradiation of llmb 
the same dose. Remainder of leg-~nd as in 
Fig. I .  

The Object of the present Investigation ~us to study 
tho regenerative power of a nerve after  prolonged f rac -  
tional Irradiation of an animal's limb. 

E X P E R I b l E N T A  L M E T H O D  

Experiments were carried out on 20 male Wistar 
rats weighing 160-180 g. The anlma!'s hind llmb yeas 
Irradiated in a dose of 00 R twice weekly for 170 days. 
The tolal dose was 3,000 R. Irradiation was given by a 
tyPO RUM-3 apparatus (voltage 180 kg, current 17 mA, 
dose rate 78 R/ra ta)  filter 0.5 Cu+l  mm AI, skin-focus 
distance 30 cm). Parts of the rat's body no~ to I~ lr- 
radiated were screened by a lead shield. 

The development of regeneration of the poroneal 
nerve was s~udted af ter  resection. The nerv~ ~ t s  trau- 
matized immediately after  the end of irradiation (170 
days from the beginning of fracfior~m/x-ray irradiation). 
The operative technlquo) the method of trcaim~n~ of ~e 
material ,  aa~d quantitative analysis of the rvgenoraHng 
nerve are  fully described tn ear l ier  papers [1, 7]. AI~ 
that need by said is that during quantitative analys!s of 
regeneration ~he size of the ncuroma and of the connec- 
t ive-t issue scar and also the density of the neurom~ ~are 
de~ermlr~d. 

E X P E R I I ~ I E N T A L  R E S U L T S  

To select  the most suitable tlme for quant!~ti '~ 
estimation of regeneration, the course of re~-enera~ion o~ 
the traumatized nerve was e'mtmined at regular ~imo ~-. 
terv~ls. Resui~s of quantRatlve assessment of hhc pars-. 
meters of regenoratlon from the 8th ~ntfl iho 25~h dag 
a f t e r  operation a rc  given In Fig. 1. QuanHL~tive ar~ly~is 
was diffie,~l~ In the earlier or later periods, and until ~h~ 
8~ (lay only one or t~vo young nerve f i ~ r s  had In,reded 
the co~nec~Ivo.tissu~ scar, while aR~r the 2~ day mo~ 
of the regencra;l~g axons l~d already grovm tn~o tLe 

peripheral s e ine rS .  A morphological and q ~ t i ~ a t i v c  av~ |~ i3  of Lhe neuroma in the anlm~Is of Lh~ con- 
trol and emperimen~a] ~erle~ ~s ~rricd out on fl~o 18~h d~ 2 after reseed!on of the nerv~. By ~ls ~Imo ~ 
neurom~t was well defined and mos~ of the n~)rve fibers b~d not }~ reached the peripheral se~en%~ ~ 
filled almost fl,.~ ~ho!~ of ~h~ r sear joining ~hc ~WO ends of ~h~ dD, qd~d ~er.r 

On the .18d~ d~y~ in anlm~|s underlain Z prolonged fraction2/IrradlaHon for 170 days ~n a toh~1 de~ ~ 
3,000 R= mos~ ~ ~he re,notating ne.~t.e fibers had |nv3.ded the connectlve-tl~s~e scar ~nd reached %he po:r~- 
pheral se~m~% of ~he ncrv.~. The youn~ nerve fibers were sZiH able to fatally, ]ndlca~h~g the vitality of 
regenerative pro~es~es a~ ~e s[~ o~ injury. The mo~T)holozb~ p~c~u~ of th~ net~roma corresi~onded ~o 
~e Inmmsi~y o~ rezen~Ios a~ do Haed by g~u~{~a~Ive indlc~-s (Fig, 2). The mean dls~e~io~s el{he neu~m.. 
ma and of ~q~ ~nnec~iv~-tlssue scar and ~he mean 4enslty o~ ~%e nouroma on ~/%~ 18~ day ~hgr ~se,~d~m 
of the nerve ~r~ about 9% smaller fi.~an in ~ e  anirrm~s of L~o control grc~ap. Reg~'n~mdve pro~zse~ ~tsr 
fractionz~l Irra~a~o n ~f the an~maUs llmb ~rc rnuch less ir/aibl~ed ~han after ~ s~njLl9 Irradiation in t~ 
same dose. }~ Is clear from Fi~. 2 that L~ ~he h~ar ~o r~j ;)nr was ~nh:~bl~ad ~o or ~r~ ~me~ 

in r c~ a;~-mal~ u~J.~r~o~ng o~ze~ai~o~ 170 day~ ~fler single ir~dlali~. ~o~ ~or~c~ 

and t~h~ diff~re~:aeo L-~{ween ~qe mear~ d~meaM~a~a o~" ~m n ~ r o m a  a~d ~ora~ctlv~-flaa<~ ~ : r  ~.~ r {ks ~ a ~  
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Ineomplet.t: summation of the effect of injury after prolonged fractional trradiation and the weakening 
of ragenerative processes  evoked by r~esec.tion of the no.rye a long period of time after irradiation (170 
d:lys) demonstrates the ability of the tissue formi.ng nerve tru~ks to regenerate after irradiation injury. 

Comparison of our findings with those in the li terature shows that nerve tissue possesses  t h i sp ro -  
perry to a greater  degree than bone or  muscle tissue, but t e a  lesser  degree than t issues with rapid r e -  
ne~ul of their cells elements. 
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