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Introduction: Electrical burns are one of the causes of important health 
burdens throughout the world with incidences varying between 4–18% of 
all burns. In electrical burns, blood vessels are the heavily damaged tissue 
characterized by endothelial erosion, followed by adhesion and 
aggregation of platelets to form a hemostatic plug. The screening test for 
assessing the formation of a hemostatic plug is platelet count. Platelet 
count monitoring is very important during the resuscitation phase and 
treatment periods in severe burns, namely in acute and subacute phases of 
burns. The purpose of this study is to determine and analyze the changes 
in the platelet count of rats after electrical exposure in the acute and 
subacute phases of burns. 
Methods: This is a quasi-experimental study in vivo with post-test-only 
group design. The control group in this study was not given electrical 
exposure and the rat’s blood was taken directly after the adaptation 
process. In the other five groups, P1, P2, P3, P4, and P5 were exposed to 
140 V for 17 seconds, then their blood was taken for platelet counts on 
days 0, 3, 7, 10, and 14 post-exposure. 
Results : The result of this study based on a Post Hoc LSD test showed that 
there was a change of platelet number after exposure in the acute phase of 
burn injury and there was no change of platelet number after exposure in 
the burning subacute phase.  
Conclusions: Platelet count difference in acute phase of electric burn injury 
and no difference in platelet count difference in subacute phase of electric 
burn injury. 
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Highlights: 

1. In the acute phase of electric burn injury, there was a significant change in platelet count.  
2. Contrarily, no significant change in platelet count was observed during the subacute phase of electric burn 

injury. 

 

INTRODUCTION 

Electrical burn injury is one of the most 
important health burderelativelyn in the 
world with incidence of 4-18% of all burn 

injury1. Despite its relative small incidence, 
electric burn injury always progressively 

damaging tissue and is correlated with high 

mortality and morbidity2. Burn patients are 

prone to severe hemostatic imbalance3, with 
blood vessels suffer from severe damage 
due to its low resistance. Vascular damage 
starts with endothelial damage, followed by 
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platelet aggregation and adhesion which 

forms platelet plug2. One of screening to 

detect hemostatic plug is platelet count4. 
Acute burn phase last to 72 hours post 

trauma. In this phase, patients may be 
resuscitated. Subacute phase starts 
sequentially and lasts to day 14th to 21st. In 
this phase, patients may be in critical care and 

wound closure5. 
Previously, time dependent platelet 

count was examined generally in all burn 
patients, while rarely reported specifically in 
electric burn patients. Retrospective studies 
reveals that platelet count was decreased in 
the first 3-4 days which return to normal 
count in 10-14 days and transient 

thrombocytosis in variable period of time6. 
Platelet count monitoring is crucial in 

resuscitation and critical care in severe burn 

injury7. Researchers first correlate platelet 
count to patient outcome and conclude that 
persistent or worsening thrombocytopenia 
in burn patients correlates to sepsis and 

increasing risk of mortality7,8. 
Prognostic value of platelet count in 

burn patients demands detailed 
investigation in electric burn patients. This 
study aims to investigate and analyze platelet 
count in electrically injured rats especially in 
acute and subacute phase. 

 

METHODS 

This is a quasi experimental study in 
vivo with post test only group design. This 
study aims to find out and analyze platelet 
count alteration in post electrically-injured 
rats during acute and subacute phase. This 
study was conducted in Pharmacology and 
Biomedic Laboratory and Clinical Pathology 
Laboratory, Faculty of Medicine Universitas 
Jember after ethical clearance approval from 
Faculty of Medicine Universitas Jember. All 
24 white rats (Rattus novergicus, Wistar 
strain) age 10-16 weeks, weighed 250-320 

grams were randomized into six groups. 
Rats in intervention groups were 

anesthetized with 40 mg/kgBW of Ketamin 
and 5 mg/kbBW of xylazin intraperitonially. 
The rats were then electrically injured by 17 
seconds of 140 volts electric current through 
a thin aluminum electrodes in two limbs of 
rats. One control group was not electrically 
injured and the blood from the rats of the 
group was collected after adaptation period. 
In intervention groups, blood samples were 
collected directly after electric injury in first 
intervention group, and day 3rd, 7th, 10th, 
and 14th in four other intervention groups 
respectively. 

Platelet count was indirectly studied 
from blood smear preparation. All blood 
samples were collected by microhematocrit 
tube retroorbitally and smeared within two 
hours after collection. All blood smear 
preparations were methanol-fixated and 
Giemsa-stained. Platelet count was conducted 
under light microscope with immersion oil, 
field number 22 and 1000x magnification. 

Platelet was counted in 40 fields times 10009. 
Two blinded examiners counted the 
platelets in zig-zag manner of the fields. 
Wistar rat's normal platelet count is 800,000 
– 1,500,000/mm3. 

 

RESULTS  

Platelet count then was analyzed. 
Normality test was performed by Saphiro- 
Wilk test, and test of homogeneity using 
Levene’s test. Platelet count data was not 
normally distributed and inhomogen. Data 
tranformation was then performed using 
reciprocal (1/n) transformation. One way 
anova was then performed with the p value 
of 0.037. Post hoc LSD test was subsequently 
performed and the result is presented in 
Table 1. 
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Table 1. Mean and Standard Deviation of 
Platelet Count. Same Letter in Superscript 

Depicts Insignificant Mean Difference 

 
Groups Platelet Count (/mm3) 

Control Group 962,250 ± 153,058abcd 

Intervention, Day 0 838,000 ± 46,854aefgh 

Intervention, Day 3 705,750 ± 39,118e 

Intervention, Day 7 1,141,000 ± 467,793bfij 

Intervention, Day 10 1,027,750 ± 193,099cgik 

Intervention, Day 14 1,014,750 ± 245,562dhjk 

 

DISCUSSION 

In electric burn, the extent of tissue 
damage is related to voltage, current, circuit 
type, kind of electric injury, length of contact, 
and tissue conduction or resistance. A blood 
vessel is severely damaged due to its low 
resistance. Tissue damage in blood vessel 
includes endothelial damage and subsequent 
platelet adhesion and aggregation that forms 
platelet plug2. One of screenings to detect 

hemostatic plugs is platelet count4. 
In this study, platelet count in the 

control group (no intervention) showed no 
significant difference with platelet count in 
the intervention group day 0. This means no 
significant platelet count alteration directly 
after electric injury. Platelet is activated at 
least 72 hours post-electric injury and 
functions more actively in the first 48 hours 

post-electric injury10. 
In the intervention group on day 3, the 

platelet count is significantly lower 
(thrombocytopenia) than the control group 
(p<0.05). Theoretically, this is due to platelet 
consumption from hemostatic plug 
activation. In burn patients, thrombocyto-
penia is observed in 48 hours post injury and 
suspected as a result of thermal injury in 
blood vessels and dilution effect due to fluid 

resuscitation8. In the study, since no fluid 
resuscitation was administered, the low 
platelet count was suspected to be the result 
of platelet consumption in burn wound. 

Besides, another suspected pathology 

is electroporation phenomenon, where a 
direct damage of cell membrane due to direct 
electric current. This electric current in 
blood vessel lumen through the multiple 
layers of platelet membranes. The current 
causes the membrane protein losses its 
three dimensional property, distorts, and 
forms intramembrane pores. The process 
culminates in irreversible cell death due to 
mixed intracellular and extracellular 

components2. 
Statistically, platelet count difference 

were observed between intervention groups 
day 7, day 10, and day 14 with the 
intervention group day 3 only but not to 
control group. This finding is consistent to 
return of platelet count within normal limit 
after low platelet count on day 3. Previous 
studies showed that platelet count return 
within normal limit in 10-14 days with 
subsequent variable-length of transient 

thrombocytosis6. 
In this study, normal platelet count 

was reached on day 7. Theoritically, on sixth 
day post electric injury, normal circulating 
platelet is followed by mild thrombocytosis. 
Platelet “refill” depends to megakaryocyte 
sitoplasm fragmentation. Low platelet count 
stimulates megakariocyte forming from small 
acetylcholinesterase positive (SAChE +) cells. 
On sixth day post electric injury, the 
production rate from megakariocyte is 
capable to maintain normal platelet count in 

circulation11. 
The increase in platelet count in this 

study was not subsequently followed by a 
period of thrombocytosis, seen from normal 
platelet count in day 7, day 10, and day 14. 
This finding is consistent in several previous 
study in severe burn. Those studies conclude 
that in patients with severe 
thrombocytopenia on third to four days post 

trauma experienced no thrombocytosis8. In 
this study, due to specimen collecting was not 



4 

Jurnal Rekonstruksi & Estetik, Vol. 4, No.1, June 2019 

 

continuous, we can not accurately follow 
platelet count day by day, especially on day-3 
and day  4. One study mentioned a period of 
thrombocytosis rarely occurs in patients with 
severe thrombocytopenia and related to 

incidence of sepsis in burn patients7,8. A 
further study is encouraged to investigate any 
relation between platelet count alteration in 
acute and subacute phase of burn and 
incidence of sepsis in electrically injured rats. 

First limitation of this study was no 
platelet count performed in the end of acute 
phase. This makes the length of 
thrombocytopenia period impossible to be 
concluded. Another limitation is direct 
counting of platelet through blood smear test. 
This method requires skillful personel in 
smearing blood sample. Subjectivity is 
relative high and precision is hard to achieve. 
Common pitfalls are inspecting difference 
between platelet and stain particle, inequality 
in platelet distribution, and method of 

reading the fields12. We suggest further study 
to use automatic animal hematology analyzer 
to minimize error. 

The study addresses a significant global 
health issue, electrical burns, which account 
for a notable percentage of all burn cases. This 
relevance makes it an important contribution 
to the field. The use of animal models can 
provide valuable insights into human 
physiology and pathophysiology. The study 
examines platelet count changes at multiple 
time points (days 0, 3, 7, 10, and 14 post-
exposure) in different groups, allowing for a 
detailed temporal analysis of platelet 
responses, which can enhance our 
understanding of the progression of burn 
injuries. The application of statistical tests, 
such as the Post Hoc LSD test, adds rigor to the 
analysis and helps in drawing meaningful 
conclusions from the data. 

While electrical burns are a well-known 
type of burn injury, the focus on platelet count 
changes in response to electrical burns in 

both acute and subacute phases appears to be 
a novel aspect of this study. This unique angle 
could contribute new knowledge to the field. 
The study's differentiation between acute and 
subacute phases in terms of platelet count 
changes is noteworthy. This may shed light on 
the dynamic nature of platelet responses in 
burn injuries and could potentially lead to 
better-informed treatment strategies. The 
utilization of a rat model for electrical burn 
research is relatively uncommon, and this 
choice of model might offer fresh insights into 
the physiological responses to electrical 
burns. 

The study specifies the exact 
parameters of electrical exposure (140 V for 
17 seconds), which adds clarity to the 
experimental design and differentiates it from 
studies with less detailed exposure 
information. The inclusion of multiple time 
points for platelet count measurement sets 
this study apart from others by providing a 
comprehensive view of platelet dynamics 
during different phases of burn injury.The 
inclusion of a control group not subjected to 
electrical exposure and the measurement of 
platelet counts after the adaptation process 
enhances the study's credibility and 
distinguishes it from research that lacks such 
controls. 

 
CONCLUSION 

Hypernatremia increased the risk of 
failed skin graft than normonatremia. The 
bigger precentage of skin graft, the bigger 
risk to fail.  
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