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ABSTRACT 
 

Background: Cerebellum the hindbrain is located in the posterior cranial fossa.The cerebellar cortex consists, of 

a gray matter and a white matter and the gray matter comprises of outer molecular layer, middle purkinje cell 
layer and inner most is the granule cell layer. The antimaniac drug lithium caused distortion to the outer 
molecular cell layer which was repaired and the damage was lessened by injecting the albino rats with 
Methylcobalamin. 
Aim: To observe and document the data of the restored thickness of molecular cell layer after Methylcobalamin 

administration. 
Methods: Eighteen albino rats were selected and were treated with lithium and Methylcobalamin for a period of 4 

weeks. 
Results:  The results showed regeneration and improved thickness of molecular cell layer stressing the need for 

educating our masses in dietary use of vitamin b12 and the consultants to prescribe Methylcobalamin in neuronal 
injuries.  
Conclusion: My study proved that the use of vitamin b12 is mandatory in strengthening and restoring the 

cerebellar molecular gray matter. 
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INTRODUCTION 
 

Clinical Research of cerebellar toxicity favors the use of 
Methylcobalamin as it inhibits cerebellar degeneration.1 

Cerebellum plays a pivotal role in coordination2and motor 
skills3,4. The little brain has folias.5It’s cortex consists of 
gray and white matter. Gray matter comprises of outer 
Molecular middle Purkinje cell layer and innermost granule 
cell layer. The molecular layer has stellate basket cells and 
Purkinje cell dendrites6. Neurosciences has proved that 
cerebellar lesions lead to impairment of muscle tone and 
balance7. 

The aim of the study was to observe and document 
the data of the restored thickness of molecular cell layer 
after Methylcobalamin administration. 
 

METHODS 
 

My present experimental study was carried out in the 
anatomy department and Animal House of Basic Medical 
Sciences Institute, JPMC, Karachi for four weeks. I 
selected 18 animals. Six in control group A2, on lab diet, to 
Group B  rodents lithium at a dose of 20mg/kg OD8 in flour  
pellets and Croup C albinos were given  injection 
Methylcobalamin 500mcg9 thrice daily for four weeks along 
with  lithium carbonate  20mg /kg OD for above time period 
in flour pellets. On twenty eight day the animals were 
sacrificed, brain was removed; the cerebellum was 
separated from the rest of the brain and fixed in 
formaldehyde10 for 24 hours. The cerebellar tissue was 
dehydrated by passing through ascending grades of 
alcohol cleared by xylene and infiltrated by paraffin. The  
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fixed tissue blocks were sectioned and obtained on glass 
slides four micron thick sections were collected for staining 
with Haematoxylin and Eosin11. 
 The changes of the thickness of molecular cell layer 
were observed under light microscope in all groups. 
Observations were recorded at the end of four weeks. 
Measurement of thickness of molecular layer was recorded   
under 40 x objectives in selected fields of the tissue. The 
data was subjected to statistical analysis by using software 
SPSS (Statistical Program for Social Sciences) 2007 
version-16.  A statistical difference between means and 
experimental data was carried out by student ‘T’ test. 
Statistical Analysis: Statistical analysis of the thickness of 

molecular cell layer was documented in major group-B 
(Lithium carbonate treated) shows a highly significant 
decrease of the thickness of outer layer at 4 weeks’ 
timeinterval as compared to the major group-A (control) but 
a highly significantly increased thickness of molecular cell 
layer was visualized and recorded in Group C as compared 
to Group B animals. 
 

RESULTS 
 

Group-A (lab diet) which was 236.6 ±7.59 micronsat4 
weeks was observed and showed normalhistology and 
thickness of molecular cell layer Table: 1. Observations 
showed a highly increased thickness of molecular cell layer 
P value <.001 Table 2 in Group Animals. Group- B (Lithium 
treated Group at 4 weeks). A highly significantly (P<0.001) 
decreased in the mean values of thickness of molecular 
layer was observed in group B (131±5.47) microns. Group-
C shows highly significant Value<(.001) increase in 
thickness of molecular cell layer168.5±8.92 microns. 
Results proved that Methylcobalamin restored thickness of 
molecular layer  
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Table 1: Measurement of molecular cell layer in microns at 4 
weeks in group A, B, C 

Groups n 4th Week 

Mean SEM 

A Normal Diet 18 236.6µm 7.59 

B Normal Diet+Lithium Carbonate 18 131.1µm 5.47 

C Normal Diet+Lithium 
Carbonate+Inj. Methylcobalamin  

18 168.5µm 8.92 

 
Table 2: P value in group A, B and C 

Groups  Weeks P value 

A 4th Week P<0.001 

B 4th Week P<0.001 

C 4th Week P<0.001 

 

DISCUSSION 
 

Methylcobalamin play a focal role in normal functioning of 
brainand nervous system as it causes DNA synthesis12. 
Literature has proved that Cerebellar molecular cell 
layer`injury by lithium13 is reversible and  these findings are 
in agreement  with  Netto and Phutane14..This may be due 
to fact that Methylcobalamin causes cell division and 
neurogenesis15,16. 

The above beneficial effects of Methylcobalamin were 
observed in our research on damaged molecular cell layer 
and it concluded that Methylcobalamin at a dose of 500 
micro grams /three times by intramuscular injection for 4 
weeks causes restoration of the histology and thickness of 
molecular cell layer; this may be due to the fact that 
Mecobal causes proliferation of cerebellar tissue. 
 

CONCLUSION 
 

Methylcobalamin causes restoration of nervous tissue and 
should be prescribed by clinicians in nerve tissue damage. 
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