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In t r amus cu l a r  injection of hydrocor t i sone  in a dose of 1.5 rag/kg daily for  10 days a f t e r  
suture of the divided sciat ic  nerve  in rabbi t s  leads to the fo rmat ion  of a l e s s  dense s c a r  
and to more  act ive growth of young nerve  f ibe r s .  Adminis t ra t ion of hydrocor t i sone  in the 
same dose for  30 days a f t e r  nerve  suture  worsens  the genera l  state of the an imals  during 
the per iod  of healing of pos topera t ive  wounds, intensif ies t rophic  d i so rde r s  in the opera ted  
l imb,  and r e t a r d s  Wal le r ian  degenerat ion.  

The beneficial effect of hydrocorticoids in inflammatory diseases and traumatic injuries of the ner- 
vous system has frequently been described [4-6]. However, relatively few experimental investigations have 
been made to compare clinical results with morphological data, and such conclusions as have been drawn 
are contradictory. 

There is likewise no general agreement regarding the optimal dose and the best time of administra- 
tion of the hormones. 

Degeneration and regeneration in an injured nerve was studied in rabbits during administration of 
hydrocortisone. 

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

The an imals  (26 rabbi ts)  were  divided into 3 groups.  In the 10 rabbi t s  of group 1 the sc ia t ic  nerve  
was divided and then sutured,  and hydrocor t i sone  was injected in t r amuscu la r ly  for  10 days in a dose of 
1.5 mg /kg  body weight daily. Because of published data indicating that  adrenocor t i ca l  hormones  depress  
antibody format ion  and act ivate  bac te r ia l  infections [1, 2], in the per iod  of adminis t ra t ion  of hydrocor t i sone  
benzathine penicil l in was injected in t r amuscu la r ly  in  a dose of 100,000 units once eve ry  5 days.  Antibiotics,  
notably penicil l in,  given to an imals  have no di rec t  effect  on the growth of young nerve  f ibe r s ,  as  inves t i -  
gations have shown [3], but they prevent  the development of bac te r ia l  infections,  including wound infections.  
The 6 an imals  of group 2 rece ived  hydrocor t i sone  and benzathine penicil l in in the doses indicated above 
for  30 days a f t e r  division and suture of the nerve .  The 10 rabbi t s  of group 3 acted as controls .  In the 
an imals  of this  group the sc ia t ic  nerve  was divided and sutured only, and nei ther  hydrocor t i sone  nor  ben-  
zathine penicil l in were  given. The rabbi t s  were  sac r i f i ced  a f te r  5, 10, 30, 90, and 180 days. 

The whole pe r iphera l  segment  of the nerve ,  with the musc les  and skin supplied by it, the cent ra l  seg-  
ment ,  and also the corresponding segments  of the spinal cord and the adrena ls  were  examined histological ly.  
The ma te r i a l  was  s ta ined by the methods of Niss l ,  Van Gieson,  C a j a l -  Favorsk i i ,  Marchi ,  and Weiger t .  
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Fig. 1. Sciatic ne rve  of control  rabbi t  5 days a f t e r  
operat ion.  Pa r t  of nerve  distal  to point of division. 
Dest ruct ion of medul la ted f ibe r s  c lea r ly  v is ib le .  
Weiger t ,  280x. 

Fig. 2. Sciatic nerve  of rabbi t  t r e a t ed  with hydro-  
cor t i sone ,  5 days a f t e r  operat ion.  Segment of nerve  
distal  to point of division. Dest ruct ion of medul la ted 
f ibe r s  l e s s  m a r k e d  than in control  rabbi t ,  s t ruc tu ra l  
e l emen t s  of myel in sheath be t t e r  p r e s e r v e d .  Weiger t ,  
280x. 

EXPERIMENTAL RESULTS 

The general condition of the control rabbits and the animals receiving hydrocortisene for i0 days 
remained perfectly satisfactory at all times of observation. In most of the rabbits receiving the hormone 
for 30 days, on the other hand, the general condition definitely deteriorated toward the end of its admini- 
stration. In cases where the sutures separated and the postoperative wounds gaped in animals receiving 
hydrocortisone, healing did not take place until administration of hormone ceased, although no suppuration 
was observed; the wound began to epithelize after discontinuation of the hormoue and it healed on the 6th- 
7th day. 

The first signs of recovery of muscle tone, movement, and sensation in the denervated limb were 
observed at approximately the same times in the rabbits of groups 1 and 3, and somewhat later in the ani- 
mals of group 2 receiving the hormone for 30 days. 

Trophic disorders in the denervated limb were slight in degree in the animals living 5 and i0 days 
after the operation. Of the 6 animals surviving 30 days after the operation, marked trophic changes of 
the soft tissues, with an ulcer on the dorsum of the foot, were observed in only 1 of the group treated with 
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hydrocort isone for  30 days. In most  rabbits  surviving 90 and 180 days after  the operation, trophic dis-  
orders  were observed in the denervated limb, and were expressed  by failing out of the hair,  edema of the 
t issues ,  the development of ulcers  on the foot, and changes in the bones of the foot (osteoporosis ,  f r ac tu res ,  
destruction of the joints). The trophic d isorders  were severe  in only 2 of the 4 rabbits of the controlgroup,  
in 3 of the 4 rabbits receiving hydrocort isone for  10 days, but in all 4 animals receiving the hormone for 
30 days. In the rabbits  receiving the hormone for 10 days, the trophic d i sorders  had become less  severe  
or  had disappeared completely 3-4 months after  the operation. In the rabbits  receiving hydrocort isone 
for  30 days, on the other hand, they were more severe and lasting, for  a normal  state of t i ssue nutrition 
was not r e s to red  even at the latest  t imes  of observation.  

F r o m  5 to 10 days after  the operation the f i r s t  signs of formation of a connect ive-t issue sca r  and 
of growth of young nerve f ibers  into it f rom the central  end of the divided nerve toward the per iphery could 
be seen at the site of nerve suture.  In the rabbits receiving hydrocort isone,  there were fewer cells be- 
tween the ends of the divided nerve than in the control animals,  the growing young nerve f ibers  were 
s t ra ighter  in their  course ,  and they penetrated fur ther  into the sca r  f rom the central  end. 

In the per ipheral  end of the nerve at this t ime,  Wallerian degeneration had begun and absorption of 
the breakdown products had started.  This integration of axons and myelin sheaths took place more slowly 
in the rabbits receiving hydrocort isone than in the controls ,  as was confirmed by the l a rge r  size of the 
f ragments  of the disintegrating nerve f ibers ,  the bet ter  state of preservat ion  of the s t ruc tures  of the myelin 
sheath (nodes of Ranvier,  incisures  of Lantermann);  the thin nerve f ibers  remained undestroyed for  a longer 
t ime (Figs. 1 and 2). Disappearance of the breakdown products also took place more  actively in these ani-  
mals than in the controls.  

In the central  end of the divided nerve,  in the immediate proximity of the point of division slight per i -  
axonal change s were observed.  In the sheaths of the central  end of the nerve in some rabbits  of tile con- 
t rol  group small loci of infiltration could be seen. Changes in the ce i ls  of the spinal ganglia and anter ior  
horns of the gray  mat ter  of the spinal cord,  with displacement of ehromatophilic mater ia l  toward the center  
of the cell, swelling of the cell, and displacement of the nucleus to the per iphery  (signs of p r imary  i r r i -  
tation) were more  c lear ly  marked  in the control animals.  La te r  af ter  the operation (30, 90, and 180 days), 
a neuroma formed at the site of suture,  the sca r  between the ends of the nerve became denser ,  and con- 
nect ive- t issue capsules were fo rmed around the sutures.  In animals receiving hydrocort isone,  fewer ceils 
were present  in the sca r  between the ends of the divided nerve,  and they were mainly f ibroblasts ,  and the 
young nerve f ibers  were growing more  actively through the sca r  than in the control animals,  they were 
s t ra ighter  in their  course,  more  of them reached the per ipheral  end of the nerve,  and their  myelin sheath 
was more mature .  These differences were par t icular ly  c lear  in rabbits sacr i f iced  30 days af ter  nerve 
suture. Destruction of the nerve f ibers  and disappearance of the breakdown products in the peripheral  end 
of the divided nerve took place more slowly in the rabbits receiving hydrocort isone for 30 days. 

Regression of the manifestations of p r imary  i rr i ta t ion in the cells of the spinal ganglia and gray  
mat ter  of the anter ior  horns of the spinal cord in the animals receiving hydrocort isone for 30 days was 
delayed by compar ison with the animals of the other two groups. 

Histological examination of the adrenals of the rabbits receiving hydrocort isone showed the changes 
which have been descr ibed many t imes  previously.  These consisted of atrophy of the adrenal cortex,  e s -  
pecially of the zona fasciculata, and they were most clearly observed in rabbits receiving hydrocortisone 

for  30 days. 
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