
  

 

 Abstract— Serum levels of various biochemical enzymes 

including SGOT and SGPT are influenced by environmental factors. 

The main aim of this study was to determine the effects of 

ultrasound waves on serum levels of SGOT and SGPT in male rats. 

In our study male Wistar rats were randomly divided into control 

and groups exposed to ultrasonic waves for 1, 6h/day. After 8 

weeks, blood samples were obtained using cardiac puncture method. 

Following serum preparation, level of enzymes was measured using 

spectrophotometry method. Data were statistically analyzed and 

compared between groups using ANOVA. The results indicated that 

serum level of SGOT did not significantly change in animals 

exposed to ultra wave sounds compared to control animals; 

however, serum level of SGPT significantly decreased in rats 

exposed to ultra wave sounds for 6h/day compared to control 

animals. 
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I. INTRODUCTION 

LTRASOUND is acoustic (sound) energy in the form of 

waves having a frequency above 20 thousand cycles per 

second (20,000 Hz).Ultrasound is used in medicine to view 

internal organs of the body, electronic, navigational, 

industrial, and security applications. 

Aspartate transaminase (AST) or aspartate aminotransferase, 

also known as AspAT/ASAT/AAT or serum glutamic 

oxaloacetic transaminase (SGOT), is a pyridoxal phosphate 

(PLP)-dependent transaminase enzyme .[1] AST catalyzes 

the reversible transfer of an α-amino group between aspartate 

and glutamate and, as such, is an important enzyme in amino 

acid metabolism.[2] AST is found in the liver, heart, skeletal 

muscle, kidneys, brain, and red blood cells.[3] 

 Alanine transaminase (ALT) is also called alanine 

aminotransferase (ALAT) and was formerly called serum 

glutamate-pyruvate transaminase (SGPT) or serum 

glutamic-pyruvic transaminase (SGPT).[ 4] ALT is found in 

plasma and in various body tissues, but is most common in the 

liver.[5] It catalyzes the two parts of the alanine cycle. Serum 

ALT level, serum AST (aspartate transaminase) level, and 

their ratio (AST/ALT ratio) are commonly measured 

 clinically as biomarkers for liver health. 

Most of the studies documented that noise significantly 

increases the likelihood of hypertension [6]  and plasma 

cortisol level in rat [7] and fishes [8]. It is believed that noise 

exposure induce oxidative stress in rat [9] and can  affect on 

brain neurotransmitters. [10],[11] There are reports also 
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indicating that exposure to noise pollution has negative 

effects on male reproductive system. [12] 

In this study we aimed to determine the effects of ultra 

wave sounds on serum levels of ALT and AST in male rats.  

II. MATERIAL AND METHODS 

A.  A. Animals 

 Adult Wistar male rats weighting 190±10 g were purchased 

and raised in our colony. The temperature was at 22±2C and 

animals kept under a schedule of 12h light: 12h darkness 

(light on at 08:00 a.m.) with free access to water and standard 

laboratory chow. Weight averages of every cage kept in same 

weight and eliminated weight factor. 
 

B.  B. Protocol of Study  

  Male wistar rats were divided by into control and groups 

exposed to ultrasonic waves for 1, 6 h/day. After 8 weeks 

blood samples were obtained using cardiac puncture method. 

Following serum preparation, level of enzymes were 

measured using spectrophotometry method.  
 

C.  C. Statistical Analysis  

 All Values are presented as mean ±S.E.M. Statistical 

significance was evaluated by one-way analysis of variance 

(ANOVA, Student t-test) using SPSS 19. Differences with 

P<0.05 were considered significant. 

III. RESULTS 

 Figure I and II show  serum levels of ALT (SGPT) and 

AST (SGOT) in male rats exposed to ultra wave sound. 

Our findings show that serum level of AST did not 

significantly change in animals exposed to ultra wave sounds 

compared to control animals; however, serum level of ALT 

significantly decreased in rats exposed to ultra wave sounds 

for 6h/day compared to control animals. 

  
Fig I. Serum levels of ALT (SGPT) in rats exposed to ultra wave 

sounds for 1h/day and 6h/day. 

The Effects of Ultra Sound Waves on Serum 

Levels of AST and ALT in Male Rats  
Kheyrvari J, Ahmadi  R, Moradi Sh 

U 

5th International Conference on Biological, Chemical and Environmental Sciences (BCES-2016) March 24-25, 2016 London (UK)

http://dx.doi.org/10.15242/IICBE.C0316026 54



  

 
Fig II. Serum levels of AST (SGOT) in rats exposed to ultra wave 

sounds for 1h/day and 6h/day. 

IV. DISCUSSION 

 We have shown that exposure to ultra wave sounds results 

in decreased serum levels of SGPT indicating that exposure to 

ultra wave sounds particularly for a long period of time may 

adversely influence heart and/or liver function or structure 

and/or other tissues.  In line with our finding there are also 

other records indicating that serum levels of some enzymes or 

hormones are changed in response to exposure to noise 

waves.[6]-[11]   

 Nowadays, ultrasound has seen development not only as a 

diagnostic imaging modality but as a therapeutic modality in 

which energy is deposited in tissue to induce various 

biological effects.  

 In contrast to our finding, there are studies showing that 

ultra sound waves may have improving effects on some 

tissues. [13] However, further research are needed to clarify 

the effects of ultra sound waves on body organs or tissues at 

cellular and molecular level.  

V. CONCLUSION 

We have shown that exposure to ultra wave sounds results 

in decreased serum levels of SGPT indicating that exposure to 

ultra wave sounds particularly for a long period of time may 

adversely influence heart and/or liver function or structure 

and/or other tissues.      
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