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ABSTRACT 
 

Background: Methylcobalamin is essential vitamin required for DNA synthesis during cell division therefore 

maintain the architecture of nervous tissue distorted by soft metals such as Lithium Carbonate. Accurate 
documentation of the thickness cerebellar cortical thickness was required in subjects who were injected with 
methylcobalamin distorted by Lithium Carbonate. 
Aim: To provide data of cerebellar gray matter thickness distorted by Lithium Carbonate by the anti-oxidant effect 

of methylcobalamin. 
Methods: Fifteen albino rats were maintained on food and diet in Animal House of the Basic Medical Sciences 

Institute, JPMC Karachi for a period of 6 weeks. 
Results: The results obtained of the thickness of cerebellar gray matter distorted by Lithium Carbonate was 

restored by methylcobalamin in our study. 
Conclusion: To observe the neuroprotective effect of B12 on distorted cerebellar cortex treated by Lithium 

Carbonate. 
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INTRODUCTION 
 

The cerebellum is the largest sensorimotor structure1, it 
comprises of a thin layer of gray matter which covers the 
white matter. Gray matter contains climbing and mossy 
fibres, five types of neurons (basket, stellate, Golgi, 
purkinje, granule) and three layers molecular, purkinje and 
granular cell layer.2 

Lithium an alkali metal discovered in 1817 was used 
in 19th century for bipolar disorder and depression.3,4 A 
permanent cerebellar syndrome was reported by the use of 
Lithium5 and methylcobalamin promoted the normal 
histology and thickness of gray matter6. 

B12 is essential for cell growth and maintenance of 
normal myelin in nervous system7. Methylcobalamin 
deficiency leads to irreversible cerebellum damage8 and 
chronic treatment with it leads to scavenging of reactive 
oxidant species, which results in restoration of nervous s 
tissue 9 
 

METHODOLOGY 
 

The present experimental study was conducted in the 
Department of Anatomy, BMSI, and JPMC Karachi. Fifteen 
animals weighing 180-200 grams were selected and kept 
under observation for one week prior to experiment for this 
study. Group C animals were given Lithium Carbonate 20 
µg/kg body weight OD 10 and injection methyl cobalamin at 
a dose of 200 µg/kg body weight ip/OD11 for a period of 6 
weeks. 
------------------------------------------------------------------------------- 
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Sacrifice: Animals were sacrificed at the end of 6 weeks 

after removing the brain from the skull. Cerebellar tissue 
was taken and processed. Paraffin blocks12 were prepared 
and stained with haematoxylin and eosin.  

Thickness of gray matter was measured with ocular 
micrometer and thickness was taken from the surface of 
cerebellar folia to the base of the gray matter. Statistical 
Analysis was performed using SPSS version 20. 
Statistical analysis: Statistical analysis was conducted by 

using software SPSS (statistical program for social 
sciences) 2007 version-16. Statistical differences between 
means and experimental data were carried out by student 
't’ test. The difference was regarded highly significant if the 
p-value was equal or less than 0.001, significant, when p-
value is 0.005 to 0.049, significant when p-value is 005 for 
this study. 
 

RESULTS 
 

Mean Values of the Thickness of Gray Matter (µm) of 
Cerebellum in Group-C animals. In our study. The 
thickness of the cerebellar gray matter was found to be 
highly significantly restored in group C animals as the 
antioxidant methylcobalamin was also given along with the 
lethal drug which was Lithium carbonate 
 

Group 6th Week 

Mean  SEM P value 

C 281.6 2.59 <0.001**** 

Normal Diet + Lithium + Injection Methylcobalamin 

****Highly Significant 
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DISCUSSION 
 

The present study was designed to evaluate and document 
the protective role of B12 in Lithium Carbonate induced 
cerebellar gray matter toxicity in albino rats. This study was 
carried out by observing and recording the change in gray 
matter distorted by Lithium Carbonate and restored by 
vitamin B12. 

Gomez and Lucas12,13 in their study observed that 
Lithium administration causes glycogen synthetase kinase 
inhibition which initiates apoptosis and causes neuronal 
cellular degradation. 

The levels of Lithium induced apoptosis were highest 
in the rat cerebellum given that, mammalian central 
nervous system has limited regenerative capacity, it is of 
utmost importance, to limit the damage through therapeutic 
strategies15 and methylcobalamin inhibits neuronal 
apoptosis also acted as an antioxidant agent16 in our study. 
The same neuroprotective effect on methylcobalamin was 
observed by Calderon-Ospin et al16. They in their study 
reported that exposure to vitamin B12 protects cerebellar 
gray matter degenerated by Lithium toxicity. The same 
effect of B12 is reported in our study which showed a 
marked decrease in thickness of gray matter of cerebellar 
cortex in Lithium treated group but restored by 
methylcobalamin17. 
 

CONCLUSION 
 

In the light of above consideration Lithium Carbonate 
proved to be neurotoxic at a dose of 20mg/kg in albino rats 
and the damage was reversed by methylcobalamin. This 
study proves that methylcobalamin should be used in 
human population suffering from cerebellar toxicity. 
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