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Abstract: Introduction: Neuropathy is one of the common neurological problem which is cause by many factors, one of these factors is 

trauma. Traumatic neuropathy affects myelin sheath with or without nerve fiber. Demyelination includes disintegration of myelin 

sheath and myelin nucleus. Many medications have been used to treat traumatic neuropathy. One of these medications is vitamin B. 

Aim of the study: Effect of vitamins B on myelination of degenerative traumatic neuropathy. Material and Method: Forty albino rats 

were used in this study. All the animals exposed to crush injury of the sciatic nerve. These experimental animals were divided into 4 

groups. Three of them received one type of vitamins B including vitamin B1, B6, B12 besides, the forth group received placebo. After 

6weeks of experiments, crushed area of sciatic nerve was studies histologically and immunohistochemically. Result: The group of 

animals, Which exposed to crush injury of sciatic nerve and treated with vitamin B12 revealed best regenerative process more than that 

which received B1 which in turn elicited better result than that group received vitamin B6. Discussion: Vitamin B12 has a positive 

effects on myelination of nerve fiber, therefore it processed better regenerative reaction than that treated with vitamins B1 and B6. 

 

1. Introduction 
 

Peripheral nervous system is a complementary to the central 

nervous system. It consists of peripheral nerve which could 

be classified as cranial, spinal and autonomic nerve fibers. 

Each peripheral spinal nerve is the net result of union of 

ventral and dorsal rami of each spinal segment
(1)(2)(3)

.  

 

Each peripheral nerve consists of a bundle of nerve fibers. 

Each nerve fiber is wrapped by multiple layers of myelin 

sheath, which could reach to hundred layers. The myelin 

sheath formed by Schwann cells. The myelin sheath 

surrounded the plasma membrane of the axon which called 

axolemma
(2)

. The Schwann cells are responsible for 

myelination of the peripheral nerve fibers while 

oligodendrocytes take this responsibility in the central 

nervous system
(4)

. The main chemical constituents of myelin 

sheath is lipoprotein in which lipid represent 80% of its 

content. This lipid content is responsible for the white 

discoloration of nerve fiber, centrally and peripherally
(5)

. 

The myelin sheath does not wrap the nerve fiber 

continuously. Since there is a gap where myelin sheath is 

absent. This gap called node of ranvier. The area between 

two nodes called internode. Each Schwann cells are 

responsible for myelination of each internode area
(2)

. Each 

nerve trunk is surrounded by dense connective tissue called 

epineurium. Each nerve trunk consist of multiple fascicls, 

each one of them was surrounded by another connective 

tissue called perineurium. Each nerve fiber within thefascicls 

is surrounded by endoneurium
(2)

. During exposure of 

peripheral nerve to any type of damage, the process called 

peripheral neuropathy
(6)

. The diseased area leads to 

demyelination of nerve fibers with damage of Schwann cell 

and antegrade degeneration of nerve fibers
(7)

. Many 

treatment hand been applied to treat peripheral neuropathy. 

Among these medications is vitamins B
(8)(9)

. However the 

exact mechanism of therapeutic role of vitamins B is still 

questionable. 

 

2. Aim of Study 
 

Study the effect of each type of vitamins B (B1,B6, B12) on 

the repair of damaged nerve through its effect on myelin 

sheath and Schwann cells. 

 

3. Materials and Methods 
 

Forty Swiss albino rats of both sexes weighing(160 -200) 

had been involved in this study. All the forty animals had 

been exposed to crush injury of the sciatic nerve of their left 

hind limb. This injury had been done through a longitudinal 

incision in the back of the left thigh, then sciatic nerve after 

exploration had been crush using Kocherhemostatic forceps 

size 8mm for 25 second. The animals included had been 

divided into 4 groups as summarized in table 1:- 

 

Table 1 
Grouping of  

animals 

Controlexperimental 

group 

 

Experimental groups 

A B C D 

Number of animals 10 10 10 10 

Animals medication 

Intermuscu-al 

injection of 1ml of 

normal saline 

Intramuscular injection of 

180 mg / kg body weight of 

vitamin B1(10) 

(ZhongshanCo.,LTD). 

intramuscular injection of 

180 mg / kg bodyweight of 

vitamin B6(10) 

(ZhongshanCo.,LTD). 

intramuscular injection of 1 mg / 

kg bodyweight of vitamin B12(11) 

(Bushu pharmaceuticals Ltd. For 

Eisai Co., Ltd). 

Duration of medication 45 days 45 days 45 days 45 days 

 

 

 

Paper ID: ART20172051 DOI: 10.21275/ART20172051 2416 



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 3, March 2017 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Five animals from each group had been sacrificed after 30 

day of experiment, while the other five ones had been 

sacrificed after 45 day of experiment. Apiece of 5mm of 

crushed area of sciatic nerve had been excised and divided 

into 2 pieces.    The 1
st
 piece of nerve tissue had been 

prepared for eosin and haematoxyllinstaning to study the 

histological changes occurred in the crush sciatic 

nerve
(12)

.The 2
nd

 piece of nerve tissue treated for immune-

histochemical study using S 100 (DAKO polyclonal rabbit 

anti-100 code No.Z0311) for identification of Schwann 

cells
(13)

. In this procedure the tissue section had been labeled 

by using S 100 then polyclonal rabbit Anti- 100 had been 

used as an Antibody against S 100 Labelled Schwann cell 

(which act as an antigen). 

 

Stastical analysis:- 

In this study SPSS statistical analysis had been used. 

P-value< 0.05 considered statistically as slightly significant 

P-value< 0.01 considered statistically as moderatly 

significant 

P-value< 0.001 considered statistically as strongly 

significant 

 

4. Result 
 

Generally, all the animals included in this study had been 

appeared in acceptable general condition. No infection had 

been reported, a part of limping, weakness of left lower limb 

with wasting of muscle bulk of the thigh and leg of the same 

limb. This observation accompanied by dragging of the 

dorsum of the left foot. However this had been improved 

with progress of the experiment, obviously in group D which 

treated with vitamin B12. 

 

Histologically, the tissue sections revealed distribution of 

continuity of nerve fibers, degeneration of myelin sheath and 

disintegration of Schwann cells. Besides the area invaded 

with large number of macrophages with vacuole formation. 

 

This histological picture could be demonstrated early 

following crush injury to the sciatic nerve (in tissue section 

of animal sacrificed after 30 day of experiment). 

 

With time, tissue sections of animal sacrificed at 45 day of 

experiment would illustrated regeneration of the nerve tissue 

which could be detected histologically including Schwann 

cells proliferation and remyelination of newly regenerated 

nerve fibers , macrophage reduce in number, yet could be 

detected within  tissue field . The nerve fiber appeared to 

retain its normal cytoskeleton pattern. This change had been 

observed frankly in tissue section of group D, followed by 

tissue section in group B (which is treated by vitamin B1) 

and the least observation had been illustrated in group C and 

then group A.Fig. 2 

 

 

 

 
Figure 2: Nerve tissue section stained with Eosin and Haematoxilin after 45 days of experiment. 

A- Normal nerve tissue section 

B- Crushed nerve fiber treated with vitamin Bl 

C- Crushed nerve fiber treated with vitamin B6 

D- Crushed nerve fiber treated with vitamin B12 
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Tissue section of group B revealed little disturbance of nerve 

fiber with a lot of regenerated nerve fiber with many 

Schwann cells with little macrophage. 

 

Tissue section treated with vitamin B6 elicited abundant of 

connective tissue, disintegrated nerve fibers, many 

macrophage and damaged Schwann cells. 

Vitamin B12 treated animals illustrated almost normal 

cytoskeleton nerve tissue with almost normal nerve fiber 

arrangement, with almost absence of macrophage. 

 

Regarding the group of tissue sections that process 

immunohistochemical using S 100.It demonstrated brownish 

– yellow discoloration of the cytoplasm with black 

discoloration of the Schwann cell nucleus.  

Group A tissue section, whose animals exposed to crush 

injury without treatment, illustreated faint discoloration of 

cytoplasm, with many vacuoles and with few regenerated 

Schwann cells. While animals of group B, which was treated 

with vitamin B1, revealed moderate reaction when treated 

with S 100 (P< 0.01). B6 treated animals, their tissue 

sections elicited weak reaction (P< 0.05) and slightly better 

than that of group A reaction. While group D animals tissue 

section, which received  vitamin B12 , it demonstrated 

strong reaction (P< 0.001) in immunohistochemical study. 

Their tissue sections revealed intense brownish discoloration 

with diffuse darkly colored Schwann cells nucleus.Fig. 3 

 

 

 
 

 
Nerve fiber section stained with immunohistochemical (S 

100) technique. 

 

A- Represent control experimental tissue section showed 

light brownish-yellowish discoloration of cytoplasm and 

damaged Schwann cells. 

B- Bl treated rat nerve section revealed abundant of nerve 

distributed fibers with dark discoloration of cytoplasm and 

many distributed Schwann cells. 

C- Rat received vitamin B6 elicited many vacuoles with 

distributed nerve fibers ,faint discoloration and many dead 

nucleus. 

D- tissue section demonstrated dark brownish-yellowish 

diffuse discoloration of cytoplasm with diffuse Schwann 

cells nuclei. 

Regarding the group of tissue sections that process 

immunohistochemical using S 100. It demonstrated 

brownish – yellow discoloration of the cytoplasm with black 

discoloration of the Schwann cell nucleus. 

 

Group A tissue section, whose animals exposed to crush 

injury without treatment, illustreated faint discoloration of 

cytoplasm, with many vacuoles and with few regenerated 

Schwann cells. While animals of group B, which was treated 

with vitamin B1, revealed moderate reaction when treated 

with S 100 (P< 0.01). B6 treated animals, their tissue 

sections elicited weak reaction (P< 0.05) and slightly better 

than that of group A reaction. While group D animals tissue 

section, which received  vitamin B12 , it demonstrated 

strong reaction (P< 0.001) in immunohistochemical study. 
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Their tissue sections revealed intense brownish discoloration 

with diffuse darkly colored Schwann cell nucleus. 

 

5. Discussion        
 

Injury to the nerve fiber lead to degeneration of myelin 

sheath and disintegration of Schwann cells, then if the 

trauma is sever,the nerve fibers will be degenerated. 

Schwann cells are responsible for myelin sheath 

formation
(14)(15)

which has an essential role in nerve 

conduction along nerve fibers, besides it acts as insulator for 

each nerve fiber. Therefore neurologists consider Schwann 

cells as a road stone in nerve fiber function and have 

acritical role in the process of myelination
(16)

. Therefore 

following crush injury to the sciatic nerve, the 1
st
 sign of 

regeneration is proliferation of Schwann cells with 

formation of myelin sheath
(17)

. However the degree of 

regeneration varies according to the type of medication that 

have been received by experimental animals. 

 

In the current study, the tissue sections of animals received 

vitamin B12 elicited rapid acceptable regeneration and 

myelination of the nerve fibers. These finding could be seen 

more than that seen in the rats treated with vitamin B1, 

which in turn, much better than these animals received 

vitamin B1. 

 

Vitamin B1 and vitamin B6 play a principle role in nervous 

system regeneration, however their function are restricted to 

the increase in energy needed for nerve conduction and 

production of neurotransmitter
(18)(19)

. While vitamin B12 

play a vital role in the process of neuronal regeneration 

through myelination of nerve fiber
(20)

.  The transmethylation 

converts homocysteine to methionine which revealed a 

powerful affinity in transmission of nervous system
(21)

. 

Methylcobalamin enhances myelination of peripheral nerve 

through promotion of lecithin production which in an 

inactive ingredient of myelin sheath lipid component which 

accelerates regeneration of peripheral nerve
(21)(22)

. Besides 

this  vital effect of vitamin B12 in myelination of nerve 

fiber, it is considered as an important factor in formation of 

neurotransmitter
(20)(18)

. 

 

6. Conclusion 
 

Among vitamins B, vitamin B12 appeared to be the 

principle vitamin in the process of regeneration of injured 

nerve fiber, Since its function depends mainly on Schwann 

cells proliferation and myelin sheath production. Also from 

the current study, it was concluded that Schwann cells are 

the principle player in nerve fiber regeneration. 

 

References 
 

[1] Sinnatamby C.(Ed.) 2011.Introduction In : Lasts 

Anatomy, Regional and Applied. 12th ed. Churchill 

Livingstone. 

[2] Junqueria L. C. and Carrnerio J. (Eds) 2010. Nerve 

tissue and the nervous system. In: (Basic Histology text 

and atlas). 12th ed., the McGraw-Hill companies, New 

York, pp: 234-277. 

[3] Keith L. Moore, Arther F. Dalley and Anne M.R. Agur 

(Ed.s) 2014 nervous system In: MOORE Clinically 

Oriented ANATOMY. 7
th 

 ed. Lippincott Williams and 

Wilkins. PP:46.     

[4] Richard S. Snell (Ed.) 2010. Clinical Neuroanatomy 7
th

 

ed. Lippincott Williams and Wilkins.  

[5] Richard A. Harvey (Ed.) 2014. Myelin sheath In: 

Lippincott’s Illustrated Review Biochemistry 6
th

 ed. 

Lippincott Williams and Wilkins. PP 203-207.  

[6] Dennis Kasper, Anthony Fauci, Stephen Hauser, Dan 

Longo, J. Larry Jameson and Joseph Loscalzo (Eds) 

2017. Diseases of pathogenesis. In :Harrison’s 

principles of internal medicine. (19th ed.). McGraw-Hill 

eduction.     

[7] Kim E. Barrett, Susan M. Barman, Scott Boitano and 

Heddwen L. Brooks (Eds) 2015 Central and Peripheral 

Neurophysiology In: Ganong’s Review of medical 

physiology. 25
th

 ed. McGraw Hill Education LANGE 

Section II.  

[8] Sun H. , Yang T. , Li Q. , Zhu Z. , Wang L. , Bai G., 

LiQ and Wang G. 2012. Dexamethasone and vitamin 

B12 synergistically promote peripheral nerve 

regeneration in rats by up regulating the expression of 

brain derived neurotrophic factor. Arch Med sci : 5 

:924-930 

[9] Kopruszinski C. M. , Reis R. C. , Chichorro J.G. , 2012. 

B vitamins relieve neuropathic pain behaviors induced 

by infraorbital nerve constriction in rats. Life Sci : 10, 

91 (23-34): 1187-1195. 

[10] Caroline M. Kopruszinski, Renata C. Reis,Juliana G. 

Chichorro,2012. B vitamins relieve neuropathic pain 

behaviors induced by infraorbital nerve constriction in 

rats. Life Sci ;91(23-24):1187-1195. 

[11] Rahim H., Javad  J., Ehan H., Shahin M., Mojtaba R., 

Pedram M., Mehdi A. Hassan,2013. Neuropathological 

a neuroprotectivefeacture of vitamin B12 on the dorsal 

spinal ganglion of rats after the experimental crush of 

sciatic nerve:an experimental study. BioMed central Ltd 

; 8:123. 

[12] Bancroft J. D. and cook  H. C., 1984.  Manual of 

Histological Techniques . Churchill Living stone . C R 

socBiol1905 ; 58 : 1038 – 40.  

[13] Ramos-Vara JA (2005). Technical Aspects of 

Immunohistochemistry. Vet pathol; 42: 405-426. 

[14] Reyes-Garcia G.,Caram-Salas N.L.,Medina-Santillan R. 

and Granados-Soto V. ,2004. Oral administration of B 

vitamins increase the antiallodynic effect of galapentin 

in the rat. Proc West pharmacolSoc ; 47:76-79. 

[15] Kenneth S. Saladin (Ed.) 2001. Nervous tissues. In: 

Anatomy and Physiology. 2
nd

 ed. Chapter 13:461.  

[16] John E. Hall (Ed.) 2011. Nervous system In: Guyton 

and Hall Textbook of Medical Physiology. 13
th

 ed. John 

Edward Hall, Elsevier.  

[17] Kummar, Abbs and Aster(Eds) 2012. Nervous system 

In: Robins Basic Pathology. 9
th

ed.  

[18] Denise R. Ferrier (Ed.) , 2014. Vitamins In :Lippincotts 

illustrated Reviews Biochemistry. 16th ed Lippincott 

Williams and WilKins. Chapter 28:378. 

[19] Lee Goldman and Andrew I. Schafer , (Eds) , 2015. 

Neurological disease. Chapter 26 In: Goldmen-Cecil 

Medicine Textbook. (25th)ed. EL. SEVIER. 

Paper ID: ART20172051 DOI: 10.21275/ART20172051 2419 



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 3, March 2017 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[20] Lee Goldman and Andrew I. Schafer , (Eds) , 2015. 

Neurological disease. Chapter 26 In: Goldmen-Cecil 

Medicine Textbook. (25th)ed. EL. SEVIER. 

[21] Scalabrino G. and Peracchi ,2006. New insights into the 

pathophysiology of cobalamindeficiency.Trends Mol. 

Med :12 :247-254. 

[22] Okada K., Tanaka H., Temporin K. et al, 2010. 

Methylcobalamin increases Erk ½ and Akt activities 

through the methylation cycle and promotes nerve 

regeneration in a rat sciatic nerve injury model. 

ExpNeurol. ;222:191-203. 

Paper ID: ART20172051 DOI: 10.21275/ART20172051 2420 




