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Reticuloruminal impaction (RRI), one of the most comlnon 
digestive disorders of ruminants, is characterized by failure 
of digestion, slow passage or accumulation offeed in one or 
more stomach compartments leading to constipation, 
'iI'(l<bP~.s.s.\'{~ ~ma.~\ati.(m and del\:,rci1;;ati.Q\\. lQ¥"\c s.IiGs.ta\\ces! 
metabolites that are produced in rumen get absorbed in 
circulation and subsequently their detoxification occurS in 
liver. Excessive production of toxic substances in rumen and 
other parts of digestive tract may cause overtaxation of I jver. 
It is therefore imperative to elucidate the impact of 
reticulol'Uminal impaction on functional, metabolic and 
enzymatic activities of liver. Hence the present study was 
undertaken to monitor the activities of some liver specific 
enzymes and other biochemical constituents in blood pla!lma 
of buffaloes suffering from RRI. 

Normal buffaloes (12) and buffaloes (12) with RRI were 
selected for this study from the dairy farm of the university 
and from the cases presented at the university clinical services 
complex respectively. The animals were divided into 2 gro~lpS: 
group 1: control, and group 2: buffaloes with RRI. Blood 
samples, collected in heparinized vials, were centrifuged in a 
cold centrifuge at 3 000 rpm for 15 min to separate plasma 
that was stored in a deep freezer at -20oe. 

The activities of plasma arginase, sorbitol dehydrogenase 
(SDH), glutamate dehydrogenase (GDH) and aspartate amino 
transferase CAST) were estimated by the methods of Mia and 
Koger (1978), Gerlich (1983), Bulen (1956) and Reitman and 
Frankel (1957) respectively. Plasma levels of bilirubin and 
gamma glutamyl transferase (GGT) :were determined by 
chemistry analyzer using autopak kits. Blood urea nitrogen 
(BUN) and plasma creatinine were estimated as per Wooton 
(1964) and Hawk et al. (1954) respectively. The data were 
subjected to student's t-test analysis (Snedecar and Cochran 
1994). 

The mean values of body temperature for groups 1 and 2 
were I OO.60±0,36°F and 1 02.30±0.20°F respectively. There 
was a nonsignificant increase in body temperature in the 
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animals with RRI. These results were in agreement with Rao 
(1987). 

The means of rumen motility were 3 .OO±O. 15 and 
0.55:1:0.12 per min for groups 1 and 2 respectively. This 
<>:i.gpJ.ti.r.!ID.t d.e.di.lJ.e. 1.1J. t:'11Xl.eJ.1.IXl.o.tjJ,i.t.'j 'Nll..'>- i.l). ~rJ' .. m:r1'lw~ \ui.t.b. 
the findings of Singh e/ ClI. (1990). 

Rumen pH in btlffaloes with RRI varied within the normal 
limits i.e. 6.8 to 7.5 with the mean value of 7.2:1:0.08. This is 
in agreement with Singh et al. (1997). 

AST: The mean plasma AST activity (Table I) in control 
group was 116.27±6.88 lUlL which was in harmony with the 
mean plasma AST activity of I 16.0±5.2 lUlL in buffaloes 
(Aujla 1992). Buffaloes suffering from RRI had a SigJlificant 
higher AST activity (272.33±41.46 lUlL) than control group. 
Similar findings were observed by Belluzi et al. (1979) in 
ruminal dysfunction. This increase could be due to affection 
of hepatic parenchyma and rumen musculature or as result of 
necrosis ofliver because of toxemia (Dirksen 1970) ordue to 
degenerative lesions in liver (Kaneko et al. 1997). 

SDH and GDH: The mean plasma SDH activity was 
2.43±O.30 U/L that was comparable to that reported in cattle 
and sheep (Shaw 1974). The enzyme level was 9.29±O.74 UI 
L in buffaloes with RRI, which was significantly higher 
(P<O.Ol) as compared to control animals. The mean plasma 
GDH activity of 3.71±0.45 U/L in control group was in 
agreement with the findings of Boyd (1962) but lower than 
that reported by Mullen (1976): The GDH level in group 2 
was 15.05±1.22 U/L that was significantly higher (P<O.OI) 
as compared to control group. 

There is a paucity of literature to reveal relationship of 

Table I. Plasma enzyme activities (lUlL) in normal buffaloes and 
buffaloes with reticuloruminal impaction 

Enzyme Group 1 Group 2 

AST 116.27:1:6.88 272.33:1::4 J .46** 
SDH 2.43±0.30 9.29:1:0.74** 
GDH 3.71±0.45 15.05:1::l.22** 
GGT 16.67:1:2.17 19.33:1::3.06 
Arginase 9.70±U6 24.50:1::2.94** 
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SOH and GDH activities with RRI or other ruminal disorders. 
However, SDH is a liver specific enzyme and normally it is 
low to negligible in plasma (Shaw 1974). Increase in plasma 
SDH activity is correlated to hepatic dysfunctions/damage 
(Shaw 1974, Alemn et al. 1977). Hoe and Wilkinson (1973) 
emphasized on estimation of GDH as a liver function test in 
large animals. This was supported by Mullen (1976) who 
stated that GDH was associated with microsomal fraction of 
hepatocytes and was released following acute liver damage. 

GGT: The mean plasma GGT level was 16.67±2.17 lUlL 
in group I which was in harmony with the values reported by 
Aujla (1992). The mean activity of GOT in group 2 was 
19.33±3.06 lUlL that wasnonsignificantly higher as compared 
to control group level. The GOT assay seems to be a straight 
forward way to distinguish between hepatocellular and 
obstructive disease (Righetti and Kaplam 1972).lt offers high 
specificity in suspected extrahepatic obstruction. If majority 
of GGT is not associated with liver parenchymal cell, but rather 
with the bile duct epithelium then there may not be a large 
increase in GOT activity as was with RRI induced hepatic 
dysfunction in the present study. 

Arginase: The mean plasma arginase activity for normal 
buffaloes was 9. 70± 1.16 VlL, which was comparable to 
8.S4±O.77 V/L in goats (Jain etal. 1995). Buffaloes with RRI 
had a sign ificant higher (P<O. 01) enzyme activity as compared 
to control group (Table I), Plasma arginase is an indicator of 
active liver cell damage in ruminants (Harvey and Obeid 
1974). Randhawa et al. (1989) also revealed higher arginase 
activity in the blood of acidotic buffalo calves due to hepatic 
damage, which they confirmed by histopathological 
examination of liver in their stUdy. 

BUN: The mean value of BUN in nonnal buffaloes was 
28.58±3.03 mg/dl, which was non significantly lower than 
that of control group (Table 2). Similar findings were reported 
by Panciera et al. (1990) and Singh et al. (1990) in their studies 
on ruminal derangement. 

During ruminal dysfunctions, tissue extract and putrefied 
ingesta liberated toxic amines such as histamine in rumen, 
which on absorption in system increase BUN level (Dain et 
at. 1995). There is also failure of urea recycling process and 
it is 110t properly utilized by rumen microbes. These factors 
might be responsible for increased level of BUN in the present 
study. 

Creatinine: The mean concentration of creatinine in group 

Table 2. Concentrations (mg/dl) of BUN, creatinine and bilirubin 
in normal buffaloes and buffaloes with reticuloruminal impaction 

Parameter Group 1 Group 2 

BUN 28.58±3.03 35.37±4.73 
Creatinine 1.33±O.12 2.08±O.11 ** 
Bilirubin O.24±O.O3 l.O5±O.O7** 

Mean values signiticantly different (*P<O.O 1) from control. 

1 was 1.33±0.12 mg/dl. For group 2, the mean value was 
2.08±O.11 mg/dl that was significantly higher than that of 
control group. Similar findings were reported by Panciera et 
at. (1990) and Singh et al. (1990) during ruminal disorders in 
bovines. Elevated plasma level of creatinine is indicative of 
renal damage. Excessive feeding of wheat straw, which is a 
common cause ofreticuloruminal impaction, can lead to renal 
insufficiency due to formation of oxalate crystals. This might 
be the cause of increased plasma creatinine level. 

Bilirubin: The mean level of bilirubin foJ' control group 
was 1.24±0.03 mg/dl. which was within the nonnal range as 
reported by Kaneko et al. (1997). Buffaloes suffering from 
RRI had significantly higher (P<O.O I) value of bilirubin. This 
was in accordance with the findings of Pienkowski (1969) 
which stated that during rumina] dysfunctions there was 
absorption of toxic products from rumen or elementary tract 
leading to cellular disturbance of liver parenchyma 
(Pienkowski 1969). Gopinath and Ford (1970) also considered 
bilirubin to be a valuable index of acute hepatic damage. 

Therefore, a significant increase in the activities of liver 
specific enzymes, viz. AST, SDH, GGT and arginase in 
plasma and creatinine and bilirubin concentrations points 
towards hepatic and renal dysfunctions during RRI in 
buffaloes. 

SUMMARY 

A study was conducted to monitor the activities of some 
liver specific enzymes and other biochemical constituents in 
blood plasma during reticuloruminal impaction (RRI) in 
buffaloes. Twenty-four buffaloes were divided into 2 groups 
of 12 each. Group 1: control; group 2: buffaloes with RRI. 
There was no significant difference in the gamma glutamyl 
transferase (GGT) activity and blood urea nitrogen (BUN) 
level of both groups. The plasma activities (IU/L) of aspartate 
amino transferase (AST), sorbitol dehydrogenase (SDH), 
glutamate dehydrogenase (GDH) and arginase were 
272.33±41.46, 9.29±0.74, 15.05± 1.22 and 24.50±2.94, 
respectively, in buffaloes with RRl; which were significantly 
higher than those of control group. A significant rise in plasma 
creatinine and bilirubin levels (mg/dl) was also observed in 
the diseased buffaloes. These changes were indicative of 
s.evere hepatic and renal dysfunctions during reticuloruminal 
impaction in buffaloes. 
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