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Abstract 

The aim of the study was to demonstrate late changes occurs after 

Sciatic nerve section [nerve fibers and their associated neurons]. Five 

adult rabbits were used in this study. Sciatic nerve was sectioned under 

general anesthesia. After ninety days, all animals were sacrificed and 

samples were taken from ventral horn of spinal cord, dorsal root 

ganglion at L₇ segment level and from sciatic nerve for electron 

microscope evaluation. The results revealed different changes include: 

separation of the myelin sheath lamellae within ventral horn, the Nissl 

bodies were scattered within sensory neuron thoughout the cytoplasm 

specially at the periphery, the cytoplasm contain numerous closed 

vesicles of different size associated with endoplasmic tubules and the 

myelin sheath usually forming a loop, axons seemed relatively smaller 

than normal. All of which are common features of axonal atrophy. 

Introductions 
Ultrastructural changes have been described in many 

organelles in the neurons during axon transection and 

most of the changes have been interpreted as acellular 

reorganization in preparation for axonal regeneration. 

However,yet there is little  agreement about the 

various  changes, and part the reports are mutually 

contradictory [1,2]. One reason for the conflicting 

findings could be related to species differences or  

different reactions  in  various  nerve cell types [3]. 

Jirmanova clarified in his study on young chickens, 

the ultrastructural axotomized perikarya of spinal 

cord after peripheral nerves of the brachial plexus 

transaction. In axotomized neuron of spinal cord and 

during first post operative week, Nissl bodies are 

slightly reduced in size but remain scattered 

throughout the cytoplasm. Mitochondria and dense 

bodies generally increased in number are also 

dispersed in the cytoplasm. During second week, 

chromatolysis occurs in the majority of perikarya. 

The nuclei are displaced from their central position 

and in some instances almost touch the cytoplasmic 

membrane. The number of mitochondria and dense 

bodies massed in the central region increased during 

this week [4]. Zelena revealed different results in 

axotomized perikarya of sensory neurons after section 

in the nerves of brachial plexus. The majority of the 

axotomizedperikarya developed central chromatolysis  

In such neurons, Nissl bodies virtually disappeared 

from the central area of the neuron and formed more 

or less continuous zone at the cell circumference. The 

cytocentrum become filled with large numbers of 

mitochondria, dense bodies and other organelles. 

Neurofilaments and microtubules were disarranged 

and ran at random among the accumulated particles. 

Microtubules were often more prominent in 

chromatolytic areas than neurofilaments [5]. Most 

electron microscopic studies, clarified the acute 

changes occurs after nerve section, the present study 

was designated to demonstrate the late changes 

occurs after sciatic nerve section [at mid thigh region] 

in the nerve fibers and their associated neurons. 

Meterials and methods 
Five adult rabbits were used in this study. All were 

allowed free access to food and water before the 

experiment. The surgical operations were made under 

general anesthesia (IM) of [50 mg/kg] Ketamin 

hydrochloride with xylazine hydrochloride [10 

mg/kg]. A longitudinal incision about 2.5 cm was 

made on the lateral side of the thigh parallel to 

longitudinal axis of Femur bone, and then separation 

between muscles continues until reaching the area 

where the sciatic nerve lies. 

mailto:drbanasnan@gmail.com
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The nerve was sectioned by small surgical scissor. 

Then the two edges were retuned back to their 

original position. The muscles were also retuned back 

to their original positions and sutured by continuous 

suture using (chromic catgut) size 3.0. The skin 

sutured by interrupted suture using (Black silk) size 

3.0. Prophylactic antibiotic solution injected (IM) for 

three days after operation to prevent infection.  

Three months later, all animals were sacrificed and 

samples were taken from ventral horn of spinal cord, 

dorsal root ganglion at L₇ segment level and from 

sciatic nerve. The fresh tissues were taken 

immediately as small blocks about 1 mm³ and placed 

in a fixative solution composed of 2.5% 

glutaraldehyde & 2% paraformaldehyde buffered to 

pH 6.8 with 0.1 M sodium cacodylate. The tissues 

were kept in this fixative for at least 2 hours at 4 C˚. 

Results 
Ventral horn: changes could not be observed by 

electron microscope in the moto-neurons of 

experimental side, but  there was a slight change in 

some myelinated nerve fibers, this change was 

loosening  or  separation of the myelin lamellae (fig 

1). 

Dorsal root ganglion: Sensory neurons in the dorsal 

root ganglion showed, that the nuclei of neurons 

return back to their normal position [center of the 

cell], the nuclear  membrane appeared  regular , Nissl 

bodies scattered throughout the cytoplasm specially at 

the periphery, and the cytoplasm contained numerous 

closed vesicles of different size associated with 

endoplasmic tubules (fig 2&3).  Other change was 

observed in the dorsal root ganglion of the 

experimental side  compared with that of the control 

side was, the changes in the myelin sheath were 

observed clearly in the longitudinal section. The 

myelin usually formed a loop, evaginated to the 

outside or invaginated to the inside. This loop might 

be separated from its origin and forming a small 

round or oval mass of myelin which contained no 

lumen located either in the Schwann cell cytoplasm 

or in side axoplasm respectively (fig  4 ). Proximal 

Stump:As in the dorsal root ganglion, the same 

changes were observed in the proximal stump ninety 

days after sciatic nerve section. Myelin sheath made a 

loop of their full thickness. This loop either 

evaginated to the outside [outfolded] or invagenated 

to the inside [infolded] (fig 5). Although, some 

myelinated nerve fibers showed a severe separation  

in its lamellae with atrophy in their axons (fig 6), 

other myelinated nerve fibers clarified, normal axons, 

normal myelin lamellae but with irregular outline and 

the fibers seemed relatively smaller than control and  

the  spaces  among the nerve fibers filled with fibrotic 

tissues (fig 7). Distal stump:There was a large spaces 

between the regenerated fibers filled with fibrotic 

tissues similar to that was found in the proximal 

stump. In some regions, an old myelin remnants still 

found and a new process of degeneration was 

observed (fig 8).  
  

 
Fig 1: Adult group, spinal cord right side 

[experimental].90 days after sciatic nerve section. 

Loosening [separation] in the myelin lamellae of large 

myelinated fibers [arrows], axons [A].[EM 25000X] 
 

 
Fig 2: Adult group, Sensory neurons, 90 days after 

nerve section. Numerous  endoplasmic vesicles [arrows], 

centrally located nucleus [N] with regular nuclear 

membrane, Nucleolus [Nu], cytoplasm [C], axon [A], 

myelin [stars]. [ EM 4600 X] 
 

 
Fig 3: magnified  picture of figure [2]. Nissl bodies [NB], 

endoplasmic tubules [white arrows], mitochondria 

[black arrows] and nucleus [N]. (computerized zoom) 
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Fig 4: dorsal root ganglion-experimental side. 

longitudinal section through myelinated nerve fiber, 90 

days after nerve section. Out folded of myelin loop 

[white arrow] and separation of myelin loop in to small 

mass [black arrow]. [EM 7900 X]. 
 

 
Fig 5: cross section through proximal stump. 90 days 

after nerve section. Infolded of myelin loop [arrow], 

axon [A], myelin sheath [star] and Schwann cell 

cytoplasm [C]. [EM 25000 X]. 
 

 
Fig 6: cross  section  through proximal stump. 90 days 

after nerve section. Myelin abnormalities:  loosening of 

lamellae [black arrows], very few lamellae [white  

arrow] remain around  atrophied axon [A], myelin loop 

incorporated inside the axoplasm forming an oval mass 

[star]. [EM 25000 X]. 

 
Fig 7: proximal  stump of experimental side. Normal 

appearance of myelin sheath [white stars] and axons 

[A], fibrosis [black stars]. [EM 5800X]. 
 

 
Fig 8: cross  section  through  distal  stump. 90 days 

after nerve section. Myelin remnant [black arrow], 

demyelintion [large white arrow], newly formed axons 

[small white arrows] surrounding by Schwann cell 

cytoplasm [stars], fibroblast nucleus [N] and cytoplasm 

[C]. [EM 13500 X]. 
 

Discussion 
Interestingly, results of electron microscope, revealed 

that, the myelin sheath usually of large fibers in the 

spinal cord, dorsal root ganglia and proximal stump 

showed, abnormalities such as separation of their 

lamellae and formation of myelin loops. all of which 

are common features of axonal atrophy (Krinke et al 

[6]). Kerezoudi et al [7] described the changes in the 

myelin sheath of sectioned sciatic nerve fibers after 

different survival time by the presence of focal 

intramyelinicoedema which lead to separation of 

myelin lamellae on the operated side just proximal to 

the section. This can be discussed that growth factor 

deprivation secondary to axotomy is implicated in 

these changes. Ceballos et al [8] revealed that the 

process of myelin loop formation. The infolded or the 

outfolded of myelin sheath resulted from invagination 

or evagination, with approximation of the lamellae 

giving rise to free myelin loop which was redundant 

myelin. It is well known that neurofilaments are 

major determinants of axonal caliber [9]
]
. Failure in 

the maintaining  of cytoskeletal framework, resulting 

in a decrease of axonal size [10]. In the dorsal root 

ganglia, the cytoplasm of some sensory neurons 

showed, numerous closed vesicles or vacuoles of 

different size associated with endoplasmic tubules. 

The same results were examined by Tiraihi&Rezaie 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kerezoudi%20E%5Bauth%5D
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[11] in newborn rats following sciatic nerve axotomy 

which included an early vaculation in Golgi apparatus 

and endoplasmic reticulum that was associated by 

mitochondrial and nuclear changes. Edmund & Mary 

[12] revealed that, abnormal dilation of cisternal 

elements of granular endoplasmic reticulum leads to 

the formation of large vacuoles. Structural 

components of the Golgi complex also may exhibit 

extensive dilatation. Vacuoles might be formed by 

other cytoplasmic organelles such as mitochondria.  

Recent study was made by Johnson &Sears [13] 

about the role of the peripheral target in regulating 

the RER and polyribosomes of Nissl bodies in 

axotomised adult cat dorsal root ganglion neurons 

where axonal regeneration and peripheral target 

reinnervation was either allowed or denied. 

Indications of polyribosomal dispersal were seen by 

6h following axotomy, and by 24h the normal orderly 

arrangement of lamellae of RER in Nissl bodies had 

become disorganised. The retrograde response was 

maximal 8-32 day after axotomy. By 64 day 

following axotomy with reinnervation, approximately 

half neurons showed restoration of the orderly 

arrangement of RER and polyribosomes in their Nissl 

bodies. This was not seen after axotomy with 

reinnervation denied. Saggu et al
 
[14] found that, 

partial or complete loss of axon transformed the 

myelin into collapsed structures which appeared as 

'myelin bodies' in the extracellular space of the distal 

stump. This observation was in agreement with the 

current study. In addition to, there was a degenerative 

process in some fibers while other fibers showed well 

developed axon surrounding by relatively thick 

myelin sheath. It has been well documented that 

axons regeneration may at times successfully traverse 

long gaps spontaneously, despite the presence of 

substantial scar tissue. This procedure provides no 

guarantee of proper fascicle orientation, of course, 

and regenerating axons may grow into functionally 

inappropriate endoneurial tubes or even may fail to 

reenter an endoneurial tube [15]. 
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في الالياف العصبية والعصبونات والمتسبب عن قطع  المتأخرةتقييم المجهر الالكتروني للتغيرات 
 العصب الوركي في الارانب

 3عبد الكريم سالم ماهود،  2أياد حميد ابراهيم،  1صديق اسماعيل بان

 ، تكريت ، العراق كلية طب الاسنان ، جامعة تكريت 1
 ، تكريت ، العراق كلية الطب البيطري ، جامعة تكريت 2
 ، الكوت ، العراق واسطكلية الطب ، جامعة  3
 

 الملخص
[. االعصب الوركي ]الألياف العصبية والخلايا العصبية المرتبطة به طعتحدث بعد قالتي إظهار التغيرات المتأخرة هو الهدف من هذه الدراسة 

جميع الحيوانات بالتخدير العام. بعد تسعين يوما، تم التضحية  تاثير العصب الوركي تحتقطع استخدمت في هذه الدراسة خمسة أرانب بالغين. 
المجهر ها تحت العصب الوركي لتقييمومن L7قطعة ظهري في مستوى الاللحبل الشوكي، وعقدة الجذر ل عينات من القرن البطني توأخذ

سيتوبلازم نيسل داخل  أنتشار أجسامقرن البطني، و داخل ال نخاعينل صفائح غمد الافصأنالإلكتروني. كشفت النتائج عن تغيرات مختلفة تشمل: 
الشبكة أنابيب بتبطة بأحجام مختلفة مر مغلقة الالسيتوبلازم على العديد من الحويصلات و احتواء الخلايا العصبية الحسية خاصة في المحيط، 

ور امحالضمور  تدل على. وكلها سمات مشتركة الطبيعيدو أصغر نسبيا من تبعصبية الحلقةعادة، والمحاور  يشكلوغمد المايلين  ةندوبلازميالإ
 .ةعصبي


