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SHORT AND LONG TERM EFFECTS OF THE TUMOUR NECROSIS 

FACTOR INHIBITOR ON THE REGENERATION PROCESS OF 

SCIATIC NERVE TRANSECTION IN ALBINO RAT 

Ashraf M. Sadek (1), Nawal F. Rizkallah (1), Hossam M. Elhosseiny (2), Hoda M. 

Mahmoud (1), George F.B. Hanna(1) and Mohamed M. Sonbol (1).  

 

ABSTRACT: 

Background: In peripheral nerve damage˒ pro-inflammatory 

cytokines, such as tumour necrosis factor-alpha (TNF- α) are rapidly 

recruited mediating many of the deleterious events associated with 

Wallerian degeneration. 

Aim of the work:  Identify the short and long-term effects of TNF- 

α inhibitor on the nerve regeneration after experimental sciatic nerve 

transection.   

Material and methods: 36 adult male albino rats were divided into 

3 groups, 12 rats each. Group A (control) was subdivided into 2 

subgroups (A1 & A2). A1 left without any intervention and A2 (sham), 

half of each subgroup were sacrificed after 1 and 8 weeks. Group B 

(untreated) was subdivided into 2 subgroups (B1 & B2), sciatic nerve 

transection was done, B1 was sacrificed after 1 week and B2 after 8 

weeks. Group C (treated) was subdivided into two subgroups (C1 & C2), 

sciatic nerve transection and immediate intraperitoneal injection with 

anti-TNF- α (Enbrel 25 mg) vial 6 mg/kg single dose was done. C1 was 

sacrificed after 1 week and C2 after 8 weeks. Nerve endings for all 

groups were processed for light, transmission electron microscope, 

immunohistochemical (ED1 cell and S100 antigen), morphometric and 

statistical studies. 

Results: 1 week after injury macrophage cells (MC) invasion and 

excessive demyelination occurred, anti- TNF- α reduced the MC 

invasion. 8 weeks after the injury regenerating myelinated axons were 

observed. Number of the regenerating axons showed statistically 

significant increase in the treated group compared to the injured group.  

Conclusion: Immediate administration of TNF- α antagonist after 

induced sciatic nerve injury enhanced nerve regeneration.    

Keywords: Tumour necrosis factor inhibitor, Sciatic nerve 

transection, Albino rats. 

 

INTRODUCTION: 

The axons of the peripheral nerves can 

regenerate and regrow after damage by a 

process termed Wallerian degeneration. This 

process is associated with macrophage 

infiltration and Schwann cell proliferation(1).  

 After injury pro-inflammatory 

cytokines, e.g., tumour necrosis factor-alpha 

(TNF-α) and its receptor tumour necrosis 

factor receptor 1 (TNFR1) are up-regulated 

rapidly at the site of the peripheral nerve 

injury(2). After tumour necrosis factor-α 

signalling, metabolic reprogramming of 

macrophages occurred with polarization of 
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macrophages from a reparative state to a 

pathogenic and inflammatory state (3). 

Since the nervous system is chara-

cterized by the dependence of the neurons on 

their supporting glia; regeneration in the 

peripheral nervous system is possible (4). 

Injury to peripheral neurons results in a 

sequence of molecular and cellular responses 

that may play an important role in successful 

axonal regeneration and recovery of 

function(5). 

Etanercept is a biopharmaceutical 

product that treats autoimmune diseases by 

acting as tumour necrosis factor inhibitor (6). 

It is a large molecule, with a molecular 

weight of 150 kDa, that binds to TNFα and 

decreases its role in disorders involving 

excess inflammation in humans(7). 

Sciatic nerve injuries are considered as a 

complex type of peripheral nerve injury that 

cause partial or total loss of motor, sensory 

and autonomic functions due to the axon 

discontinuity and degeneration which result 

in functional loss and decreased quality of 

life(8).    

So, it became the aim of the present work 

to identify the short and long-term effects of 

alpha tumour necrosis factor inhibitor on the 

peripheral nerve regeneration following 

experimental sciatic nerve transection.   

 

AIM OF THE WORK:   

Identify the short and long-term effects 

of TNF- α inhibitor on the nerve regeneration 

after experimental sciatic nerve transection.   

 

MATERIAL AND METHODS: 

Animals: 

This study was carried out on 36 healthy 

adult male albino rats with good fur aged 3-6 

months and weighing 180-200 gm. Animals 

were obtained and locally bred at the animal 

facility of Faculty of Medicine Ain Shams 

Research Institute (MASRI).  

Rats were housed in medium sized metal 

cages in room temperature, with adequate 

ventilation, regular dark/light cycles and 

were given free diet and water access. All rats 

were kept under the same circumstances 

throughout the experiment and were given 

two-weeks acclimatization period prior to the 

experiment. 

 The experimental protocol was 

approved by the Committee of Animal 

Research Ethics (CARE), Faculty of 

Medicine - Ain Shams University.  

Experimental sciatic nerve transection:  

Sciatic nerve transection was unilaterally 

induced in rats at the mid-thigh level under 

anaesthesia. All surgical procedures were 

performed under aseptic conditions using 

microsurgical techniques. The animals were 

anesthetized with 4% Isoflurane (IsoSol; 

Vedco, St. Joseph, MO). About 10 mm of 

sciatic nerve was exposed unilaterally at the 

mid-thigh level through a gluteal muscle-

splitting incision. Nerve injury was 

performed by transection of the nerve and 

subsequent reconnection by end to-end 

neurorrhaphy.  

Reconnection of nerve stumps was done 

by epineurial or perineurial sutures without 

tension. The crush site was labelled using a 6-

0 nylon suture to the adjacent muscle. The 

sham operation included unilateral sciatic 

nerve exposure. The muscle layer was closed 

with silk sutures, and the skin was closed with 

silk suture.  

Chemical used and dosage: 

Etanercept was used in the form of 

Enbrel 25 mg vial. Treated groups were 

injected 6.0 mg/kg B. W as a single dose 

immediately intraperitoneally after sciatic 

nerve transection (9). 
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Experimental protocol:  

36 adult male albino rats were divided 

into 3 groups, 12 rats each. 

Group A (control):  

Included 12 rats, they were equally 

divided into two subgroups: 

● Subgroup A1 left without intervention. 

● Subgroup A2 (sham).  

Half of each subgroup were sacrificed 

after 1 week and the other half after 8 weeks. 

Group B (untreated nerve injury): 

Included 12 rats that were subjected to 

transection of the sciatic nerve and 

intraperitoneal saline injection, then 

subdivided into 2 subgroups: 

● Subgroup B1: rats were sacrificed after 

1 week. 

● Subgroup B2: rats were sacrificed after 

8 weeks. 

Group C (treated nerve injury):  

Included 12 rats that were subjected to 

transection of the sciatic nerve and received 

intra-peritoneal injection of 6 mg/kg B. W. 

tumour necrosis factor alpha inhibitor, then 

subdivided into 2 subgroups: 

●  Subgroup C1: rats were sacrificed after 

1 week. 

● Subgroup C2: rats were sacrificed after 8 

weeks. 

At the end of the experiment for each 

subgroup, rats were anesthetized using intra-

peritoneal pentobarbital prior to sacrifice, the 

sciatic nerves 5mm distal to the lesion were 

excised for analyses. 

Histological study: 

Light microscopic examination:  

Nerve samples were fixed in 10% 

formalin for 48h, dehydrated, cleared, and 

embedded in paraffin to create paraffin 

blocks. Then 5 um sections were cut and 

stained with haematoxylin & eosin (10). 

Olympus light microscope (CX31) in the 

Anatomy Department, Faculty of Medicine, 

Ain Shams University was used to examine 

and photograph the stained sections.  

Semithin and ultrathin sections:  

Nerve samples measuring 1 mm³ were 

fixed in 2.5% glutaraldehyde for 24 hours, 

washed twice in phosphate buffer, fixed in 

1% osmic acid for one hour at room 

temperature, twice washing of the slides 

again in phosphate buffer for half an hour 

each was done, dehydrated in ascending 

grades of ethyl alcohol, cleared in propylene 

oxide for 20 minutes, and embedded in Epon 

resin. Semithin sections 1 um in thickness 

were obtained with glass knives on 

ultramicrotome, stained with 1% toluidine 

blue with pH 7.3 and examined by an 

Olympus light microscope to choose the 

selected areas.  

Ultrathin sections 50 nm were cut using 

a glass knife, mounted on copper grids, 

stained with uranyl acetate for 20 minutes 

and lead citrate for 10 minutes, and then they 

were washed in distilled water & preserved 

in labelled capsules (11). Transmission 

electron microscope in the Faculty of 

Science, Ain Shams University, Egypt, was 

used to view and photograph the obtained 

sections. 

Immunohistochemical examination:  

Immunohistochemical staining was 

carried out using the avidin-biotin technique 
(10). Immunohistochemical staining was done 

4 um thick paraffin sections, the sections 

were fixed on charged microscopic slides 

followed by deparaffinization with Xylene 

then hydrated through descending grades of 

ethanol, the slides then were rinsed in 

distilled water. Heat induced antigen retrieval 

using preheated sodium citrate solution in a 

microwave oven for 15 minutes was done. 
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The slides were incubated in 1% 
hydrogen peroxide solution (DAKO) for 20 
minutes for blocking the endogenous 
peroxidase activity, hydrogen peroxide was 
washed off the slides through three washes of 
phosphate buffer saline. 

Blocking of nonspecific binding sites: 
incubating the slides overnight at +4 ºC in 
PBS (phosphate buffer saline) +5% bovine 
serum albumin +1 % sodium azide. Blocking 
of the biotin sites done with the avidin/ biotin 
blocking kit. 

Antibody incubations were done as 
mentioned later then the slides were rinsed in 
running tap water for 2-5 minutes, dehydrated 
through 95% ethanol for 1 minute, 100% 
ethanol for 6 minutes, cleared in xylene for 
10 minutes and cover slipped with DPX 
mounting medium. 

Incubation with antibodies: 

Incubation with antibodies against ED 1 
cell (Chemicon, 1:50 dilution) and S-100 
antigen (1:300 dilution, polyclonal rabbit 
anti-cow-DAKO Z0311) for the detection of 
inflammatory cells and Schwann cells 
respectively, the reaction appeared as 
brownish cytoplasmic granules. The slides 
were lightly counterstained with Mayer’s 
haematoxylin to assist in tissue visualization. 

Morphometric study: 

The measurements were done using 
image analyser in Anatomy Department -Ain 
Shams University as follow: 

1) Axons count was done by using point 
selection per microscopic field unit at the 
objective lens of 100x in semithin sections, 
measurements were taken from six 
microscopic fields per slide, six slides per rat 
and 6 rats per group. 

2) Quantitation of immunoreactivity 
S100 antigen were done after image splitting. 
Images were splitted into RGB stacks then 
red stack was adjusted to threshold to mark it 
with a binary mask. Then the area percent in 
relation to the field was calculated at the 
objective lens of 40x. 

Statistical analysis: 

The data were recorded, entered, and 
processed on a compatible computer using 
SPSS program (version 13.0) for windows 
(Statistical Package for the Social Sciences). 

One-way analysis of variance (ANOVA) 
was employed to compare means between 
groups(12). The significance of the data was 
determined by the probability (P-value).  P > 
0.05 was considered insignificant, P < 0.05 
was considered significant, and P. <0.001 
was considered highly significant. Data were 
represented in tables. 

 

RESULTS: 

Histological results: 

Examination of the control group: 

Light microscopic examination of 

haematoxylin and eosin-stained sections of 

rat sciatic nerve in both control subgroups 

showed similar histological appearance. The 

sciatic nerve axons appeared as longitudinal 

bundles with peripherally situated Schwann 

cells (Fig.1). Semithin sections stained with 

toluidine blue showed the myelinated and 

unmyelinated nerve fibres as well as the 

blood vessels (Fig.2). 

Electron microscopic examination of the 

ultrathin sections showed myelinated fibers 

with their axoplasm containing mitochondria. 

The myelinated nerve fibers were surrounded 

by Schwann cells. The Schwann cell wraps 

around the nerve fibre to form a multi-

laminated myelin sheath (Fig.3). 

Immunohistochemically stained sections 

showed no immunoreactivity against ED1 

cells (Fig.4) and showed strong 

immunoreactivity to S100 antigen (Fig 5). 

Sciatic nerve sections one week after the 

transection (groups B1 and C1): 

Light microscopic examination of 

haematoxylin and eosin-stained sections in 

the untreated B1 subgroup revealed morbid 

invasion of macrophage cells (Fig.6). 
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Fig. 1 

Semithin sections stained with toluidine blue 

showed appreciable invasion of macrophage 

cells phagocyting myelin sheath and 

contained myelin debris (Fig.7). Electron 

microscopic examination of the ultrathin 

sections showed multiple macrophages 

containing myelin debris (Fig.8). 

Immunohistochemically stained sections 

showed avid immunoreactivity against ED1 

cells (Fig.9), and minimal immunoreactivity 

to S-100 antigen (Fig.10). 

Light microscopic examination of 

haematoxylin and eosin-stained sections of 

the treated subgroup C1 revealed apparent 

reduction in the macrophage cells invasion 

and the presence of mononuclear 

inflammatory cells (Fig.11). Semithin 

sections stained with toluidine blue showed 

minimal invasion of macrophage cells (Fig. 

12). 

Electron microscopic examination of the 

ultrathin sections showed macrophage cells 

phagocytose myelin sheath forming myelin 

debris with multiple vacuoles (Fig. 13). 

However, their number was apparently fewer 

than that in subgroup B1. Also notice 

appearance of remyelination of the axons 

(Fig13). 

As a result, to the reduced number of 

macrophage cells invasion and minimal 

demyelination, 

immunohistochemically stained sections 

showed weak immunoreactivity against ED1 

cells (Fig.14) and showed moderate 

immunoreactivity to S-100 antigen (Fig.15).  

Sciatic nerve sections 8 weeks after the 

transection (subgroups B2 and C2): 

Light microscopic examination of 

haematoxylin and eosin-stained sections in 

subgroup B2 showed axon regeneration with 

no inflammatory cells (Fig. 16). Semithin 

sections stained with toluidine blue showed 

regenerating axons and their myelination 

(Fig. 17). Electron microscopic examination 

of the ultrathin sections showed the definitive 

myelinated and unmyelinated nerve fibers 

(Fig. 18). However, there was still weak 

immunoreactivity to ED1 cells (Fig. 19) and 

moderate immunoreactivity to S-100 antigen 

(Fig. 20). 

Light microscopic examination of 

haematoxylin and eosin-stained sections in 

subgroup C2 revealed regeneration of the 

axons with the absence of the inflammatory 

cells (Fig. 21).  Semithin sections stained 

with toluidine blue showed the appearance of 

the regenerating axons and its myelination. 

However, the number of the myelinated 

fibers was apparently increased as compared 

to B2 subgroup (Fig.22).  

Electron microscopic examination of the 

ultrathin sections revealed regenerating 

axons with myelin sheath and unmyelinated 

fibers, the myelinated fibers showed 

Schmidt-lanterman clefts (Fig. 23).  

Immunohistochemically stained sections 

showed no immunoreactivity to ED 1 cells 

(Fig. 24) and showed a strong 

immunoreactivity to S-100 antigen in 

comparison with B2 subgroup (Fig. 25). 

     

 

Fig. (1): A photomicrograph of longitudinal 

section of sciatic nerve of the control group, 

showing the nerve axons     and nuclei of Schwann 

cells      .      Hx. & E., X400 
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Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

 

 

Fig. (2): A photomicrograph of transverse section 

of sciatic nerve of the control group. Notice the 

myelinated fibers              and the unmyelinated 

fibers  .                         Toluidine blue, X1000 

 

 

 

 

 

Fig. (3): An electron-micrograph of an ultrathin section of 

sciatic nerve of the control group, showing myelinated 

fibers  with their axoplasm containing 

mitochondria . The myelinated nerve fibers are 

surrounded by Schwann cell Notice the Schwann cell 

nucleus . The unmyelinated axons which are circular or 

ovoid in shape are grouped in a cluster  .                  

                           Uranyl acetate & Lead citrate, X10000 

 

 

 

 

Fig. (4): A photomicrograph of transverse section of 

the sciatic nerve of the control group, showing no 

immunoreactivity against ED1 cell antigen. 

                     Avidin-biotin technique, x400 

 

 

 

 

Fig. (5): A photomicrograph of a longitudinal 

section of the sciatic nerve of the control group, 

showing strong S-100 immunoreactivity 

reaction             in Schwann cells.         

                       Avidin-biotin technique, x400 
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Fig. 6 

Fig. 7 

                                                                           

 

Fig. (6): A photomicrograph of transverse section 

of sciatic nerve of the injured subgroup B1, 1 week 

after injury, showing excessive invasion of 

macrophage cells .            Hx. & E., X400 

 

       

     

 

                            

Fig. (7): A photomicrograph of transverse 

section of sciatic nerve of the injured subgroup 

B1, 1 week after injury, showing invasion of 

macrophage cells containing myelin debris 

(MC). Toluidine blue, X1000 

 

 

                                         

Fig. (8): An electron-micrograph of an ultrathin 

section of sciatic nerve of the injured subgroup 

B1, 1 week after injury, showing multiple 

macrophages containing myelin debris    . 

Also notice the multiple vacuoles       .    

            Uranyl acetate & Lead citrate, X2000 

 

 

 

 

Fig. (9): A photomicrograph of transverse 

section of sciatic nerve of the injured subgroup 

B1, 1 week after injury. Notice strong 

immunoreactivity against ED 1 cell .      

Avidin-biotin technique, x400 

                                              

  

 

 

 

Fig. 8 

Fig. 9 
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Fig. (10): A photomicrograph of longitudinal 

section of sciatic nerve of the injured subgroup 

B1, 1 week after injury, showing minimal 

immunoreactivity to S- 100 antigen.  

                         Avidin-biotin technique, x400   

 

 

 

 

Fig. (11): A photomicrograph of transverse 

section of sciatic nerve of the treated subgroup C1, 

1 week after injury showing presence of 

inflammatory cells around the blood 

vessels  also noticed the presence of the 

macrophage cells (MC)  .      Hx. & E., X400  

                                 

 

 

Fig. (12): A photomicrograph of transverse section 

of sciatic nerve of the treated subgroup C1, 1 week 

after injury, showing macrophage cell (MC)

, notice the beginning of remyelination of 

the axons.        Toluidine blue, X400 

 

 

 

                                

Fig. (13): An electron-micrograph of an ultrathin 

section of sciatic nerve of the treated subgroup C1, 

1 week after injury, showing macrophage cells 

containing myelin debris ,  and vacuoles 

. Notice the beginning of remyelination of the 

axons (MA) 

            Uranyl acetate & Lead citrate, X2000  

 

                            

 

 

 

Fig. 10 

Fig. 11 

Fig. 12 

Fig. 13 
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Fig. (14): A photomicrograph of transverse 

section of sciatic nerve of the treated subgroup C1, 

1 week after injury, showing weak 

immunoreactivity against ED 1 cell . 

                            Avidin-biotin technique, x400 

 

 

                                

 

Fig. (15): A photomicrograph of longitudinal 

section of sciatic nerve of the treated subgroup 

C1, 1 week after injury, showing moderate 

immunoreactivity to S- 100 antigen .   

Avidin-biotin technique, x400 

 

                                                                     

 

Fig. (16): A photomicrograph of transverse 

section of sciatic nerve of the injured subgroup 

B2, 8 weeks after injury showing the 

regenerating axons  with some inflammatory 

cells.                    Hx. & E., X400 

  

                                          

 

 

Fig. (17): A photomicrograph of transverse 

section of sciatic nerve of the injured subgroup 

B2, 8 weeks after injury showing the appearance 

of regenerating myelinated nerve fibers  

and unmyelinated fibers     .      

                                        Toluidine blue, X400 

 

 

 

 

 

 

Fig. 14 

Fig. 15 

Fig. 16 

Fig. 17 
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Fig. (18): An electron-micrograph of an ultrathin 

section of sciatic nerve of the injured subgroup B2, 8 

weeks after injury, showing the definite myelinated 

axons (MAX) and unmyelinated axons (UAX). Also 

notice the formation of collagen fibers (C).   

               Uranyl acetate & Lead citrate, X2500 

 

                                 

 

 

Fig. (19): A photomicrograph of transverse section 

of sciatic nerve of the injured subgroup B2, 8 weeks 

after injury, showing weak immunoreactivity  

against ED 1 cell    Avidin-biotin technique, x400 

 

 

 

 

Fig. (20): A photomicrograph of transverse 

section of sciatic nerve of the injured subgroup 

B2, 8 weeks after injury, showing moderate 

immunoreactivity to S- 100 antigen. 

                      Avidin-biotin technique, x400 

 

 

 

 

 

 

Fig. (21): A photomicrograph of transverse 

section of sciatic nerve of the treated subgroup C2, 

8 weeks after injury showing the appearance of the 

well observed axons .     Hx. & E., X400 

 

 

                                   

 

 

 

Fig. 18 

Fig. 19 

Fig. 20 

Fig. 21 
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Fig. (22): A photomicrograph of transverse section 

of sciatic nerve of the treated subgroup C2, 8 weeks 

after injury, showing appearance of myelinating 

axons      and unmyelinated axons          .  

                                             Toluidine blue, X1000  

                                    

  

 

 

Fig. (23): An electron-micrograph of an 

ultrathin section of sciatic nerve of the treated 

subgroup, C2, 8 weeks after injury, showing 

the appearance of axons with their myelin 

sheath (MAX) and the unmyelinated axons 

(UAX). Notice the presence Schmidt-

Lanterman cleft .  

        Uranyl acetate & Lead citrate, X2500  

  

 

 

Fig. (24): A photomicrograph of transverse 

section of sciatic nerve of the treated group C2, 8 

weeks after injury, showing no immunoreactivity 

against ED1 cells. Avidin-biotin technique, x400  

 

 

 

                                    

Fig. (25): A photomicrograph of transverse 

section of sciatic nerve of the treated group C2, 

8 weeks after injury, showing strong 

immunoreactivity to S- 100 antigen.     

                       Avidin-biotin technique, x400  

 

 

 

Statistical Results: 

As the regenerating axons appeared 

during the first week and completion of 

myelination occurred at the 8th weeks 

therefore the counting was done at the first 

week and the detection of myelination was at 

the 8th weeks by S-100 antigen reactivity.  

Fig. 22 

Fig. 23 

Fig. 24 

Fig. 25 
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1. Number of regenerating axons in 

semithin sections: 

There was statistically highly significant 

increase of the number of the regenerating 

axons in the treated subgroup C2 after 8 

weeks of the injury with P≤0.001 as 

compared with the injured subgroup B2 as 

shown in table (1). 

Table (1): Number of the regenerating axons 8 weeks after the injury /microscopic field. 

Group  

 

Mean Standard deviation P value 

Sham 210 5.34  

Injured (subgroup B2) 100.5 3.08  

Treated (subgroup C2) 148.16 9.2 0.0003 
 

2. S-100 antigen immunoreactivity:  

There was highly significant decrease in 

the immunoreactivity of the area percent in 

the injured subgroup B1 in comparison with 

the sham operated control group after one 

week with P value ≤0.00003 and highly 

significant increase in the immunoreactivity 

in the treated subgroup C1 in comparison 

with injured subgroup B1 with P value 

≤0.001 as shown table (2). 
 

Table (2): S-100 immunoreactivity of area percent 1 week after the injury. 

Group  

 

Mean Standard deviation P value 

Sham 0.58% 0.028  

Injured (subgroup B1) 0.19% 0.122 0.0003 

Treated (subgroup C1) 0.34% 0.0116 0.0003 

 

DISCUSSION: 

The present study was designed to 

evaluate the role of tumour necrosis factor 

alpha inhibitor (Etanercept) on the 

regeneration of injured sciatic nerve. Induced 

sciatic nerve injury followed by immediate 

treatment with tumour necrosis factor 

inhibitor revealed alteration of the 

histological findings on the regeneration 

process. The histological findings were 

detected by haematoxylin and eosin stain, 

toluidine blue stained semithin sections and 

ultrathin sections. These findings were 

confirmed by immunoreactivity for both anti 

ED1 cells for the macrophage cells and S -

100 antigen for Schwann cells. 

Rat model of induced sciatic nerve injury 

and treated groups was adopted by several 

previous investigators (13,14).  

Male rats were chosen to avoid sex 

hormone fluctuation which could affect the 

regeneration process (15).   

In the present study the effect of the 

tumour necrosis factor inhibitor in enhancing 

nerve regeneration was detected in subgroup 

C1 after one week. Induced sciatic nerve 

injury on rat was previously done with 

subsequent treatment with the same drug, 

however its effect was detected on early 

stages of Wallerian degeneration over a 

period of five days (9). The present study was 

extended over a period of 8 weeks as this 

period was adopted to be essential for 

complete regeneration (16). 

In the present work, one week after the 

injury of the sciatic nerve, excessive invasion 

of macrophage cells was noticed resulting in 

phagocyting the myelin sheath and forming 

myelin debris. Strong immunoreactivity 

against ED1 cell was expressed after one 

week. Reaction to S-100 antigen became 

weak on day 7 due to excessive 

demyelination and that agreed with the results 

of Hung et al (17).  
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In the present study, it was noticed that 

the treated subgroups C1 & C2 showed more 

immunoreactivity to S-100 antigen in 

comparison to the injured subgroups B1 & 

B2.   

In the present study, the presence of the 

regenerating myelinated and unmyelinated 

axons in the injured and the treated groups 

were detected. However, the number of the 

axons in subgroup C1 were noticed to be 

decreased in comparison to those of the 

treated subgroup C2. Similar results were 

mentioned previously (18).  

Again, the presence of collagen fibers in 

ultrathin sections was noticed in group C2 

and that agreed with the results of Jessen and 

Mirsky (19).   

It was suggested that tumour necrosis 

factor-α had an important role in regeneration 

and repair of the peripheral nerves (18). 

However, tumour necrosis factor-α behaved 

as initiator to the Wallerian degeneration by 

activation of the resident Schwann cells and 

recruitment of the macrophage to the injury 

site (18,20).  

It was observed that autoreactive T cells 

and macrophages induced secretion of TNF-

α which is responsible for immune-mediated 

neuropathies. The pathogenesis of tumour 

necrosis factor-α -associated neuropathies 

included both T-cell and humoral immune 

response against peripheral nerve myelin, 

blood vessels induced nerve ischemia and 

inhibition of signalling for axons repair (21). 

That was explained as the tumour necrosis 

factor-α mediated rapid activation of injury 

by binding of the nuclear factor (NF)-κB to 

DNA in Schwann cells which is associated 

with inhibition of axonal sprouting after the 

injury (22).  

Tumour necrosis factor-α existed in two 

active forms, transmembrane and soluble 

tumour necrosis factor which differed in 

expression profiles, ligand affinity, 

cytoplasmic tail structure and downstream 

signalling pathway activation (23). The cellular 

functions of tumour necrosis factor-α were 

done by tumour necrosis factor receptor 1 

(TNFR1) and TNF receptor 2 (TNFR2). 

TNFR1, contained a death domain (DD) 

localized within the cytoplasmic segment that 

mediated apoptosis and chronic inflammation 
(24). In addition, TNFR2 was important for 

cell survival, resolution of inflammation and 

maintenance of immunity to pathogens as 

well as the myelination process (25).  

It was stated that tumour necrosis factor-

α regulates the immune system response as 

well as the T-cell-mediated tissue injury (26). 

In contrast, Kato et al., had two studies in 

2009 and 2010 reported that antitumour 

necrosis factor-α prevent nerve degeneration 

and promote nerve regeneration with 

restoration of the motor and sensory functions 
(27,9) 

In the present study inhibition of TNF-α 

was done by using Etanercept. It acted as a 

competitive inhibitor for tumour necrosis 

factor-α (28). In addition, tumour necrosis 

factor-α inhibitor reduces infiltration of 

macrophages by recruiting myeloid-related 

proteins 8 and 14 from the peripheral 

circulation (29).   

In the present study immediate 

administration of anti-tumour necrosis factor-

α enhanced axonal regeneration after sciatic 

nerve injury. Similar findings were 

previously reported (9).  

Despite these reports of favourable 

effects with the use of anti-TNF-α drugs on 

peripheral nerve disorders, Etanercept might 

have side effects on patients with peripheral 

neuropathies and suggested rare associations 

between implementation of anti- tumour 

necrosis factor-α treatment and onset and 

progression of peripheral nerve disorders 

such as Guillain-Barré syndrome, Miller 

Fisher syndrome, and chronic inflammatory 

demyelinating polyneuropathy (21). However, 

it was observed that most of these 

neuropathies improved over a period of 

months after withdrawal of the TNF-α 
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antagonist, with or without additional 

immunomodulatory treatment (30).  

Conclusion: 

The present work studied the 

microscopic effect of tumour necrosis factor 

inhibitor (Etanercept) on the regeneration 

process of the injured sciatic nerve. It was 

concluded that its immediate administration 

after induction of sciatic nerve injury, 

enhanced the regeneration. This was 

approved statistically as the number of the 

regenerating axons in the treated group after 

8 weeks showed a highly significant increase 

than that of the injured group.  
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the effects of tumour necrosis factor 
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لفأر تأثير مثبط عامل تآكل الورم على تجدد العصب الوركي المتلف على المدى القصير والطويل في ا

   لأبيضا

 , جورج فايق حنا(1) , هدى محمد مصطفى(2) , حسام محمد الحسيني(1الله )نوال فؤاد رزق  ،(١) صادقاشرف محمد 

 (١)  قسم التشريح وعلم الأجنة، كليه الطب، جامعه عين شمس  1)) محمد مصطفى فاضل سنبل ,(1)

 ( 2) ، كليه الطب، جامعه عين شمسوالأعصابجراحه المخ قسم 

على الرغم من إمكانية التجدد في الجهاز العصبي الطرفي، فان الاصابات العصبية الشديدة تؤدي إلى فقدان    مقدمة:ال

 التوصيل العصبي للعضو المستهدف، مما يجعل التحسن الوظيفي الكامل يمثل تحديا. 

القصير والطويل في : التحقيق من تأثير مثبط عامل تآكل الورم على تجدد العصب الوركي المتلف على المدى  الهدف

 الفئران البيضاء.  

التي قسمت إلى ثلاث مجموعات  البالغين  تم استخدام سته وثلاثون من ذكور الفئران البيضاء    المواد والطرق المستخدمة:

 ، تدخلتركت بلا    A1الفرعية    المجموعة ضابطة، تم استخدامهم كمجموعة    (A)كل مجموعة اثني عشر فأرا. المجموعة  

الفرعية   في 2A  , (sham)المجموعة  الأخر  النصف  و  الأول  الاسبوع  في  المجموعتين  الفئران من  بنصف  التضحية  تم 

)المجموعة المصابة( تم تقسيمها الي مجموعتين وتم عمل قطع للعصب الوركي لهم ثم تم ترقيع     Bلمجموعةاالأسبوع الثامن,  

)المجموعة   C. المجموعة  B2أسابيع  ثم بعد ثماني    B1ئران بعد أسبوع  , تمت التضحية بالفالعصب وتوصيل نهاية الأطراف

تم تقسيمها الي مجموعتين وتم إحداث قطع للعصب الوركي لهم ثم ترقيع العصب وتوصيل لنهاية الاطراف. وبعد  المعالجة(

مجم لكل كجم من وزن   6ذلك تم حقنهم بمثبط عامل تآكل الورم داخل التجويف البروتوني بجرعة تم حسابها على اساس  

وتم   لكل المجاميعاخذت عينة من الأعصاب    ,C2  بعد الإصابة يع ثم بعد ثماني اساب  C1  تمت تلك العملية بعد أسبوعالفأر.  

وايضا استخدام مواضع التوطين المناعي  تجهيزها للفحص باستخدام المجهر الضوئي وكذلك بالمجهري الإلكتروني النافذ

 .قد تم تحليل النتائج باستخدام تقنيات تحليل الصور وإجراء التحليل الإحصائي كطرق تأكيدية للبحث.

هذا البحث على أن اعطاء مثبط عامل تآكل الورم فور عمل الإصابة للعصب الوركي ادي الي العديد   : كشف   النتائج

.عند فحص العينة بعد أسبوع واحد من احداث الاصابة للعصب لوحظ وجود متزايد    من التعديلات النسيجية في عملية التجديد

  ED  1ة المصابة. كذلك وضحت زيادة في مواضع التوطين للأجسام المضادةللخلايا البالعة في مكان الاصابة في المجموع

فحص العينة بعد ثمانية اسابيع ازدادت اعداد المحاور العصبية المتجددة وكانت    البالعة. عندالموجودة في سيتوبلازم الخلايا  

   .من مثيلاتها في المجموعة المصابة أكثرإحصائيا  في المجموعة المعالجة- S 100مواضع التوطين للأجسام المضادة 

ة التجديد العصبي وذلك من  أظهرت هذه الدراسة أن مثبط عامل تآكل الورم كان له تأثير واضح على عملي  الخلاصة:

 خلال تقليل دخول الخلايا البالعة. ويتضح ان تعديل التفاعل التهابي يعزز تجديد الأعصاب الطرفية.

 


