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ABSTRACT

Oxidative stress is present in buffaloes 
with diaphragmatic hernia not only because of 
endogenous antioxidant deficiency but also because 
of reperfusion injury owing to intraoperative 
animal posture. This study was planned in 12 
buffaloes with diaphragmatic hernia which was 
corrected surgically either with or without positive 
pressure ventilation. The extent of oxidative 
stress was estimated by studying MDA and SOD 
levels in blood. Both MDA and SOD increased 
at different stages of operation and did not differ 
significantly in animals with or without positive 
pressure ventilation. 
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INTRODUCTION

Diaphragmatic hernia is a chronic wasting 
disease, comprising of multi-organ dysfunctions. 

It involves herniation of abdominal organs mainly 
reticulum through a rupture in the diaphragm 
at the musculotendinous junction (Bisla et al., 
2002). The buffaloes with diaphragmatic hernia 
are predisposed todeficiency of energy, proteins, 
vitamins and trace minerals, essentially required 
for biochemical protection of cells from over 
produced oxygen free radicals (OFRs). Further, 
the increasedintra-thoracic pressure due to 
recurrent tympany and postural changes during 
diaphragmatic herniorrhaphy develop low flow 
state leading to ischaemia/ reperfusion in internal 
organs. Ischaemia/ reperfusion in the internal 
organs lead to over production of oxygen free 
radicals causing oxidative stress. The over-
produced oxygen free radicals in the deficiency of 
endogenous anti-oxidant damages cell membranes 
through oxidative stress (Bisla et al., 2003b).
Hence, in the present study the oxidative stress of 
diaphragmatic herniorrhaphy under thiopentone 
anaesthesia with and without intermittent positive 
pressure ventilation in buffaloes was evaluated.
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MATERIALS AND METHODS

The present study was conducted on 12 
animals diagnosed positive for diaphragmatic 
hernia through auscultation and transabdominal 
ultrasonography at 4 to 5th intercostals space. 
Rumenotomy was performed in all buffaloes through 
standard procedure followed by diaphragmatic 
herniorraphy 24 h later under general anesthesia. 
The buffaloes were sedated with xylazine 0.1 mg/
kg body weight. General anesthesia was induced 
and maintained with Thiopentone sodium 5% 
intravenously with total dose not exceeding 20 
mg/kg body weight. The buffaloes were intubated 
with 18 no cuffed endotracheal tube and oxygen 
was supplied with a flow rate of 6 lit/minute. The 
buffaloes were grouped as under:

Group 1 : Herniorrhaphy performed without 
intermittent positive pressure,   ventilation (N=6)
Group 2 : Herniorrhaphy performed with  
intermittent positive pressure, ventilation (n=6)

In Group 2 intermittent positive pressure 
ventilation using manual compression of reservoir 
bag was carried out to manually ventilate the 
animal (10/minutes), while in group Ianimals were 
allowed to breath spontaneously.

Rectal temperature (oF), heart rate (beats/
minute), respiration rate (breaths/minute) and 
ruminal motility (palpated rumen movement/3 
minutes) were recorded.

Five milliliter blood was collected in 
sterilized K3EDTA vial (CML Biotech Pvt. Ltd., 
Kerala) from jugular vein to analyze the oxidative 
stress. Oxidative stress parameters namely lipid 
peroxidation (LPO) in terms of malondialdehyde 
(MDA) and superoxide dismutase (SOD) were 
estimated in erythrocyte. 

Physiological parameters, LPO and SOD 
were estimated on the day of blood collection prior 
to herniorrhaphy before and after induction of 
thiopentone sodium anaeasthesia, immediately on 
completion of herniorrhaphy, 24, 48, 72 h and 10th 
day after herniorrhaphy in Group I and II. While 
blood was collected only once in six healthy non 
pregnant non lactating buffaloes without D.H to 
estimate levels of MDA and SOD.

The oxidative damage to erythrocyte 
membrane was determined in terms of 
malondialdehyde (MDA) production by the 
method of Shafiq-U-Rahman (1984) as under. The 
SOD was estimated in accordance with the method 
described by Madesh and Balasubramanian (1998).

Statistical methods
The data was analysed statisticaly and 

significance of difference was tested by one way 
ANOVA with Duncan test.

RESULTS AND DISCUSSION

Oxidative stress is the manifestation of 
imbalance between the production of oxygen free 
radicals and bodys antioxidant defense, while 
oxidative damage is the sum of bimolecular injury 
due to by attack of reactive oxygen species (ROS) 
on living cells of body (Halliwell, 2007). The 
oxidative damage is not soley dependant on level of 
oxidative stress, but also from failure of repair or 
replacement systems, Hence an arbitrary increase 
in levels of ‘biomarkers’ of oxidative damage need 
not always imply a greater level of oxidative stress.

 The present study could be included 
among the above mentioned stress situations 
because the buffaloes suffering from diaphragmatic 
hernia had a history of chronic starvation, 



Buffalo Bulletin (April-June 2019) Vol.38 No.2

251

pregnancy or lactation stress (Krishnamurthy 
et al., 1985). Bisla et al. (2003a) opined that 
buffaloes with diaphragmatic hernia show stagnant 
ischemia/ reperfusion phase of circulation due 
to recurrent tympany and pressure of herniated 
reticulum on the heart and lungs. This condition 
gets further aggravated when the affected animals 
were subjected to herniorrhaphy in supine position. 
Ischemia/ reperfusion condition lead to over 
production of oxygen free radicals (OFRs) that had 
deleterious effects on cellular membranes. 

At all stages of rectal temperature in 
buffaloes of both groups were within the normal 
specified range (Radostits et al., 2007) at all stages 
of observation. The heart rate between Group I 
and II did not differ significantly at any stages of 
observation but showed a increasing trend, similar 
increasing trend in heart rate was observed by 
Khan (2009) in buffaloes operated for D.H without 
positive pressure ventilation (PPV) and by Bisla 
et al. (2003a) in buffaloes operated for D.H with 
intermittent positive pressure ventilation (IPPV)

The mean respiration rate value in 
Group 1 and 2 was non significantly increased 
immediately on completion of herniorrhaphy. 
Increased respiration rate following herniorrhaphy 
in buffaloes were reported by Nassimi et al. 
(1986); Bisla et al. (2003a); khan (2009). Narale et 
al. (2006) reported respiration rate was decreased 
significantly and on 8th post-operative day all 
physical parameter reverted to normal. In between 
Group 1 and 2, non significant difference was 
observed in respiratory rate at different stages of 
observation hence concluding that intermittent 
positive pressure ventilation during herniorrhaphy 
has non significant effect on respiratory rate.

 In Group 1 and 2, the MDA value prior 
to rumenotomy was observed to be significantly 
higher (P<0.05) as compared to Group 3 (Healthy 

buffaloes without D.H). Bisla et al. (2002); Sahu 
et al. (2002); Bisla and Singh (2006) found a 
significantly higher level of MDA in buffaloes 
suffering with diaphragmatic hernia as compared 
to healthy buffaloes. Bisla et al. (2004) have opined 
that buffaloes suffering from D.H were deficient 
in endogenous antioxidants which lead to poor 
detoxification of over produce OFRs. 

The mean value of malondialdehyde 
(MDA) was significant increased (P<0.05) in both 
groups at prior to herniorrhaphy before induction, 
which corresponded to 24 h after rumenotomy. 
Koksal and Kurban (2010) have elucidated on the 
multiple etiologic factors of oxidative stress with 
surgical trauma of both laparotomy and gastrotomy 
as one of the major causual factors as observed in 
our study. Furthermore, in both Group 1 and 2 
significant increase in MDA value was observed 
after induction with thiopentone anaesthesia before 
herniorrhaphy. This may be so as observation was 
made with the buffaloes in supine position and 
myocardial sensitization effect of thiopentone 
(Bisla et al., 2004), the increase in MDA value was 
observed at 24, 48 and 72 h after herniorrhaphy as 
also observed by Bisla et al. (2003a). 

While mean value of superoxidedismutase 
(SOD)was significant increased (P<0.05) in both 
groups at prior to herniorrhaphy before and after 
induction of thiopentone sodium anaeasthesia, 
immediately on completion of herniorrhaphy, 24, 
48 and 72 h after herniorrhaphy. Khan (2009) 
found similar results in buffaloes operated for 
D.H without IPPV and attributed it to increased 
oxidative stress. Contrary to our result Joshi (2012) 
reported non significant decrease SOD value 
at 48, 72 and 96 h after rumenotomy in animals 
subjected to D.H and given different dose of 
MnCl2. Bernabucci et al. (2005) explained that the 
SOD  constitutes a major intracellular antioxidant 
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defense mechanism. They considered the SOD as 
the first line of defense toward pro-oxidants which 
form hydrogen peroxide from superoxide. 

Hence, we conclude that an increase in 
oxidative damage causes the body to increase 
endogenous antioxidant protection measures. 
Furthermore, oxidative stress is present in 
buffaloes opearated for diaphragmatic hernia with 
or without positive pressure ventilation.
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