RECOVERY OF PERIPHERAL NERVES AF¥TER PROLONKGED
FRACTIONAL X-RAY IRRADIATION

Y. I. Evsyukov UDC 612.818.9.014.481

After prolonged fractional irradiztion of {he hind limbs of rats (twice weekly in doses of GO R for 170
days, total dose 3,000 R) the peroneal nerve of the irradiated !lmb was traumatized. Regeneration in the
traumatized nerve of the irradiated and unirradialed limbs followed a similar course.
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The ability of tissues to recover after radiation injury is reflected in their regenerative actlvity {4, 6).
If tissues possess weak proliferative aclivity, recovery is very slow and incomplete. The response of
skeletal muscle in the limb of 2 mouse {rradiated in a dose of 3,000 R, which takes the form of 2 well
marked postiraumatic regeneration, is equally inhibited at early and late stages alter exposure to {onizing
radiation {8]. Because of the weak proliferative activity of the skeletal muscles of animals, Injury vesuliing
from exposure Lo x-rays may persist for a long period after chronic or fractional irradiation of the limb
{2, 3]. Under these conditions of Irradiation 2 summatlon effect of radiation injury to the muscle tissue is
observed. Similar principles apply when bone tissue Is {rradinted [5]. After local {ractional frradiation of
an animal's limb with x-rays in tolal doses of 1,000 and 1500 R, ' regenerative processee in the hone ara
{nhibited to approximately the same dogree a3 afier a single Irradiation In the same doses.

- Radiation Injury to a peripheral nerve in rais also persists for a long time [1]. Ability of the pero-
neal perve of rals to regeneraie after single irradiation of the limb in a dose of 3,000 R remalns ishibited
in the cause of resection of the nerve 24 b and 20, 60, and 127 days after irradiation. Not unti! the 170th
day does partial regencration take placo: by this time the regenerative power of the traumatized nerve has
rccevered (o some exient.
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. The object of the present Investigation was to study

4
5 f the regenerative power of a nerve after prolonged frac-
<. tional frradiation of an animal's 1imb,
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EXPERIMENTAL METHOD

Experlments were carried out on 20 male Wistar
rats weighing 160-180 g, The animal's hind limb waa
irradiated in a dose of 60 R twice weekly for 170 days.

. s The total dosc was 3,000 R. Irvadiation was given by a
s 2 H type RUM-3 apparatus (voltage 180 kV, current 17 mA,
sas+ G 3 dose rate 78 R/min, filter 0.5 Cu+1 mm Al, skin-focus

distance 30 cm). Parts of the rat's body not to be ir-
radiated were screened by a lead shield,
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The development of regeneration of the peroneal
nerve was studied after resection. The nerve was trau-
matized immediaiely after the end of irradiation (170
days from the beginning of fractional x-ray Irradiation).
The operative technique, the method of treatment of the
material, and quantitative analysis of the regencrating
ﬁ 3 nerve are fully deseribed in carlier papers {1, 7). All
27
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that need be said Is that during quantitative analysis of
regeneration the size of the ncuroma and of the copnec-
tive-tissue scar and also the density of the neuroma eers
determined,

170 170 days

c EXPERIMENTAL RESULTS
Fig. 2. Regenerative power of peroneal
nerve after local single and prolonged frac-
tional x~ray irrdiation of the limd in rats.
1) Size of connective~{issue sear; 2} size
of neuroma; 3) densily of neuroma; a) con-
trol; ) single irradiation of limb in dose of
3,000 R; ¢) fractional irradiation of limb in
the same dose. Remalnder of legend as in
Fig. i

To select the most seitable time for guantitative
estimation of regeneration, the course of regeneration of
the traumatized nerve was examined at reguiar timo in-
tervals., Resuils of quantitative assessment of the para-
meters of regeneration from the 8th until the 26th day
after operation are given In Fig. 1. Quantitative analysis
was difficult In the carlier or later periods, and until the
8th day only one or two young nerve fibers had invaded
the connective-tissus sear, while after ihe 26ih day mos
of the regenerating axons had already grown into the
peripheral segment. A morphological and quantitative analysis of the neuroma in the animals of the con-
trol and experimental serma was carricd cut on the 18th day after resection of the nerve. By this timo the
neuroma was well defined and most of the nerve fibers had not yet reached the peripheral segment, bt
filled almost the whole of the connective-tissue scar joining the two ends of the divided perve,

On the 18th day, in anlmals undergelng prolonged fractional {rradiation for 170 days in a tolal dose of
3,000 R, most of the regenerating nerve fibers had invaded the connective-tissue scar and reached the perle
pheral segment of the nerva. The young nerva fibers were siill able to ramify, indleating the vitality of
regenerative processes at the sliz of injury, The morphologieal ploiure of the neuroma corresponded to
the intensity of regeneration as defined by guantitative indievs {Fig, 2). The mean €lmensions of the neurce
ma and of the comnective-tissue gear ard the mean density of the ncuroma on the 18th day alier resection
of the nerve were about 9% smaller than in t2e animals of the contrel group, Regenerative processes elior
fractional frradiation of the animal’s lUmb were much less Inhibited than after o slnzls frradintion In (bs
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same dose, It is clear from Fiz. 2 that inthe Emm:‘ case yerenoralion was Inhiblled twe or thres times
more styongly s in fhe conlfrol 84 hand 89, 68 2 23 alidr vegeneraiion.
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Incompleie summation of the effect of injury after prolonged fractional frradiation and the weakening
of regenerative processes evoked by resection of the nerve a long period of time after irradiation (170
days) dermonstrates the ability of the tissue forming nerve trunks to regenerate after irradiation injury,

Comparison of our findings with those In the literature shows that nerve tissue possesses this.pro-
perty to a greater degree than bone or muscle tissue, but to a lesser degree than tissues with rapid re-
newal of their cells elements.
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