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Folic Acid Enhances Early 

Functional Recovery in a Piglet 

Model of Pediatric Head Injury 



Traumatic Brain Injury 
“A bump, blow, or jolt to the head that disrupts the normal function of the brain” 

                                  -Centers for Disease Control and Prevention 

•2.5 million Americans experience a TBI 

each year 
 

•One third of all injury-related deaths 
 

•2% of Americans exhibit long-term 

neurological deficits as a result of TBI 
 

•Direct and indirect costs of TBI estimated 

$76.5 billion/year  
 

 



Pathophysiology of TBI 

Xiong et al. Nat Rev Neurosci. 2013. 



Current Treatments for TBI 

Cheng, Y.D. et al. NeuroRx, 2004. 



Animal Models 



Animal Models:  

Traumatic Axonal Injury (TAI) 



Possible Treatment: Folic Acid 
 Folic Acid in Development 

 Deficiency in pregnant women results 
in increased risk of neural tube defects 
in their babies 

 Inborn errors in folic acid metabolism 
in children results in developmental 
delays 

 Folic Acid as a Neuroprotectant 

 Supplementation reduces the incidence 
of stroke in adults 

 Enhances repair processes in adult rat 
model of spinal cord injury 

 Reduces glutamate and NMDA-induced 
neuronal death in cultured mouse 
neurons 



Question and Hypothesis 
 Question: Does folic acid reduce brain injury and improve 

neurological outcome in a neonatal piglet model of traumatic 
brain injury 

 

 Hypothesis: Folic acid  

 supplementation will decrease 

 the severity of traumatic  

 axonal injury and will enhance 

 early functional recovery  

 following TBI in piglet model 



Methods- Behavioral Testing 

 Why behavioral testing? 

 Wide array of behavioral 

tests 

 Assess different aspects of 

cortical function relevant 

to human higher cortical 

functions 

 Great tool to assess 

MOTOR FUNCTION, 

LEARNING, AND 

MEMORY!  



Open Field Testing 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OPEN FIELD: 

Present/Absent 

-nudging toys 

-walking 

-sleeping 

 

-zones entered 

-lines crossed 

PIG X: 

Present /Absent 

-sniffing 

-head butting 

-mounting 

-fighting 

-social sleeping  

 

-interpig distance 

 



Mirror Test 

Time spent in front of:  

-mirror 

-reversed mirro 

-null zone 

 

Exploratory Behaviors: 

-snout contact 

-pacing 

-backing up 

-approaching 

-body contact 



Glass Barrier Task     Food Cover Task 

-Time to food reward 

Number of : 

-nudges at glass barrier 

-times piglet walks away from barrier 

-failures to reach food 

-Time to food reward 

 

Number of : 

-errors 

-failures 

 

 



Balance Beam Task 

-Time to complete task 

-Number of failures 

-Number of foot errors 



T-Maze Test 

T-MAZE 

-# of successes 

-Success= finding food in <15 

sec 

 

INTRAMAZE CHALLENGE 

-time to reach food reward 

-number of errors 

-length of time in contact with 

pie plate 

 



Figure 1 



Figure 3 



Table 1 



Figure 4 



Figures 5 & 6 



Figures 7 & 8 



Figures 9 & 10 



Figures 11 & 12 



Figures 13 & 14 



Figures 15 and 16 



Figure 17 

CCD Score - a measure of 

the overall neurobehavioral 

performance of a piglet 

 

Includes:  

-T-maze training failure rate, -

T-maze intramaze change 

time in contact with novel 

object 

-time to food reward for T-

maze normal trials and T-

maze reversal trials,  

-sniffing the walls on open-

field testing. 

 



Conclusions 

 Serum folic acid levels were significantly 

  higher in both Fol groups on day 6. 

 1 day following injury, the Inj + Fol group  

 showed significantly more exploratory interest,  better motor 

function, learning,  and problem solving compared to the Inj + Sal 

group 

 Inj + Fol animals had a significantly lower cognitive composite 

dysfunction score compared to all other groups on day 1.  

 Folic Acid may enhance early recovery after TBI 


