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WEIGHT DROP MODELS OF TRAUMATIC BRAIN INJURY  
IN RATS ASSOCIATED WITH COGNITIVE DISORDERS  

AND GLIAL SCAR FORMATION: A SYSTEMATIC REVIEW
D. Wardhana1, H. Khotimah2, T. Nazwar1, Nurdiana2

1  
         

2            

Abstract. Objective: Traumatic brain injury (TBI) causes persistent cognitive disorders 

research. This review aims to identify a weight drop model inducing cognitive disorders 
Methods: A 

viewers. Results:

that two weight drop methods were associated with cognitive disorders and glial scar for

Conclusion: Two weight drop model methods were found to induce the 

tions aimed at preventing glial scar formation and improving cognitive disturbances in 

in TBI patients by identifying targets to prevent or reverse glial scar formation. Such in

the restoration of brain function. Early therapeutic approaches targeting glial scars may 

enhance recovery in TBI patients.
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INTRODUCTION 

-
dence of approximately 50 million cases an-

-

-

-

-

One contributing factor to persistent functional dis-

believed to impede axonal regeneration and hinder 

inadequate intrinsic ability of neuronal cells in the 
-

-

been developed to study its pathophysiology and 

-

Although the weight drop model has been extensively 

drop model that can induce glial scar formation and 

of the weight drop model techniques that can lead to 
glial scar formation and cognitive disorders in rat ani-

research on treatment interventions to improve cogni-

both in animal models and eventually in humans. 

METHODS 
Data Collection 

-
dards of the Preferred Reporting Items for Systematic 

We also evaluated the quality of our systematic re-

PROSPERO registration number because this review 

review systematically searched for relevant articles in 

and ProQuest due to their extensive collection of open-
-

view were developed based on the P.I.C.O framework 
-

base with the joining word “AND” to retrieve relevant lit-

behavior” OR “cognitive function” OR “cognitive pro-

investigate the association between the weight drop 

Table 1. P.I.C.O. framework and study selection criteria

P.I.C.O Exclusion Criteria Inclusion Criteria
            Rats 

t t  t  s   ats 
t  sta s   at   s  a  

t  t a  a t   -
ss  

t  

Repetitive TBI i  TBI  e ate TBI  eve e TBI
pa at  T is evie  es t se a pa is

t es  T e es ts  t e ei t p e  i  
ats a e itive i pai e t a  ia  s a  ati  

e tive e avi  t i  e avi itive e avi  ia  s a  st i sis

Acronyms: 
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-

was used to manage the search results.

Data Selection
-

was performed by inputting keywords into three da-
-

ticles obtained from these databases were collected 

removed by sorting alphabetically and reviewing the 

on their titles and abstracts to identify those that met 

passed the screening stage were read to assess their 
relevance and suitability for this research purpose. Ar-
ticles that did not provide relevant information to ad-

relevant articles were thoroughly and systematically 
reviewed. Each review and data extraction process 
was performed by three reviewers objectively. Any 
disagreements were resolved by involving a fourth re-

-

Systematic Review Center for Laboratory Animal 

adaptation of the Cochrane RoB tool designed to 

-

with low risk of bias are marked with a green sym-

and articles with unclear risk of bias with a yellow 
symbol. Any disagreements in scoring are resolved 

-
ment results of the 10 items are presented using 
Revman 5.4.1 in Fig. 2.

Data Extraction

important information from each reviewed article 

-

cognitive disorders and glial scar formation in rats 

presentation. 

Fig. 1. -
tion process
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RESULTS 

Article Search Results

-
lowing the exclusion of duplicate articles from the re-

-
sulting in 561 articles meeting the criteria and additional 
424 articles being excluded due to their accomplishment 
in the form of review articles with no abstract or results 

561 articles to assess their feasibility and relevance to the 

excluded from the review process because of inappro-

were obtained with complete and relevant information for 

study selection process is presented in Fig. 1.

Reviewing the Studies

weeks weighing 25-40 grams were the most com-
-

-

-

-

method can prevent surgical wound infections but may 

to skin and hair thickness but carrying a risk of infection. 

-

-

in focal brain damage on the surface and promoting bet-
ter recovery in experimental animals.

Weight Drop Location

control in humans. Damage to the right side of the brain 
-

-

13 studies placed the load on the heads of mice with 

-

-

grams and 80 cm. In 8 studies using Sprague Dawley 

a load weighing 40 grams from a height of 20 cm. 

of weight and height widely used were a weight of 
40 grams with a height of 25 cm and a weight of 50 

using the exposed brain method dropped 10 grams 

without specifying the height of the dropped weight.
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Decapitation Time

time of rats to establish the length of the window pe-
-

tectant medication in brain injury and observing the 
progression of glial scar formation or astrogliosis. In a 

on exposed brain and decapitated the heads of rats 
-

-

and demonstrated the presence of astrogliosis at 
both time points. In contrast to the two previous stud-

decapitated rats to prove the formation of astrogliosis 

rats could survive up to 3 weeks after the brain injury 

astrogliosis began 14 days after treatment.

Cognitive Test

-
fest after neurological disorders following brain hem-

-

-

the longest period of cognitive disorders following 

of cognitive disorders occurred at 33 days after injury 

test showed the fastest decline in cognitive function 

disorders was the 30th day after injury treatment.

using the Systematic Review Center for Laboratory 
-

only 1 article provided an explanation of the alloca-

the similarity of basic characteristics in each sample 
-

tion concealment method for animals. Randomization 

personnel and researchers to mask the received in-
terventions for each experimental animal group was 

found that 5 articles applied animal randomization 

while 10 articles blinded the analysts to the results dur-
ing the research analysis process. A total of 6 articles 

bias in reporting selective results. All reviewed articles 
had low risk of bias for other items not explained in 
this tool. Among the 10 indicators for bias risk assess-

-

DISCUSSION 

-
ing weight drop models that cause cognitive disor-

accompanied by glial scar or astrogliosis formation. 

found to cause cognitive disorders and glial scar for-

skull was performed on adult male mice weighing 
28 to 32 grams. A weight of 200 grams was dropped 
from a height of 2.5 cm on the left lateral 1.5 mm 
from the midline in the middle coronal plane of the 

-
-

providing homogeneous brain damage caused by the 

having a lower risk of experimental animal death. 
-

sion during treatment as a direct condition for glial 
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-

-

of astrogliosis in all three locations at 24 hours and 6 

-

causes the most homogeneous brain damage from the 
-

method is that the occurrence of brain contusion can be 

-
vantage is that the weight drop treatment is more chal-
lenging and requires an expert to perform trepanation 

-
-

tal animal mortality.
-

cussed the formation of glial scars or astrogliosis. How-

astrocyte cells as the main form of a glial scar. Following 

phenomenon but rather a series of subtle graded chang-
es that occur in a context-dependent manner and are 

range from reversible alteration in gene expression and 
cell hypertrophy with preservation of the cell environment 
and tissue structure to long-lasting scar formation with 
rearrangement of tissue structure. Although the severity 
of reactive astrogliosis changes smoothly and becomes 

-

-

glial scar formation.
-

ing the limited number of articles and the high risk 
of bias in the articles reviewed. Since the search for 
articles in this systematic review was carried out on 

-

of bias in terms of baseline characteristics and other 

Fig. 2. 

-
formed on adult female Sprague Dawley rats weighing 

was dropped from a height of 5 cm onto the right side of 
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bias indicators; some articles lacked complete infor-
mation on the indicators of sequence generation and 

-

fully provide detailed information on the experimen-

which could have resulted in an ambiguous risk of bias 

-
tant to consider when evaluating the robustness of the 

support and standardize weight drop models for study-
ing cognitive disorders and glial scar formation.

model in inducing cognitive disorders and glial scar 

for future research in creating a standardized weight 
-

prevention and management of cognitive impairments 

-
geting its inhibition could improve cognitive outcomes in 

-
ized weight drop model provides a valuable preclinical 
tool for testing pharmacological agents or therapeutic 
strategies aimed at preventing or reversing glial scar 

-
-

CONCLUSION

-
ited available literature and variations in the types and 

to induce brain injury models associated with the forma-
-

weight of 200 grams is dropped from a height of 2.5 cm. 

where a weight of 10 grams is dropped from a height 

-

scars and cognitive disorders.
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