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Biochemical analysis of cerebrospinal fluid of cattle and buffaloes affected with
spontaneous brain disorders

S RAMESH, M K BHOWMIK?2, S K MUKHOPADHAYAY 2, S GANGULY* and D NIYOGP
West Bengal University of Animal and Fishery Sciences, Kolkata, West Bengal 700 094 India
Received: 18 September 2010; Accepted: 4 January 2011

Key words: Biochemical, Brain disorders, Buffaloes, Cattle, CSF

The involvement of blood brain barrier, which stabilizes kept in refrigerated condition at 4°C.until use. Samples were
the intra-parenchymal internal environment and the absencerocessed within 2 h after collection.
of lymphatic drainage in combination make the brain  Analysis of cerebrospinal fluidThe CSF samples
immunologically privileged site and also render it susceptible collected from 30 cattle and 45 buffaloes suspected for CNS
to the development of edema (Vegad and Katiyar 1998).lesions at necropsy were examined physically, biochemically,
Considering the information on diseases of the centralcytologically and microbiologically. The CSF from 12 each
nervous system (CNS) in cattle and buffaloes is limited, the of healthy cattle and buffaloes of the same age group were
present study was undertaken with the objective to carry outalso evaluated. for comparison.
detailed and intensive biochemical analysis of cerebrospinal Physical examinatioimmediately after collection, gross
fluid (CSF) to assess the biochemical alterations during theappearance, turbidity and clot formation of each of the CSF
spontaneous brain-disorders in both cattle and buffaloes andamples were observed and recorded. Clot formation was
to establish the‘spontaneous disorders in the brain of cattlgraded as absent (0), very slow.(1+), slow (2+), rapid (3+) and
and buffaloes'slaughtered at Tangra slaughter house, Kolkatammediate (4+). Variation in color, turbidity and the presence
India. of flocculent materials were observed in CSF samples from
Altogether 147 brains (85 from buffaloes and 62 from both infected cattle and buffaloes having meningitis.
cattle) were collected by screening more than 3000 buffaloes
and 2500 cattle. The cerebrospinal fluid samples were alsaCytological examination
collected from the brains showing gross lesions. Total leukocyte countThe mean total leukocytic count
Collection protocal After slaughter, the whole brain was' in"CSF by standard hemocytometer in infected cattle was
removed carefully from the cranial cavity as per the standard26.06+0.513x1%mm? which was significantly (P < 0.05)
procedures and examined for gross changes. Altogether, 14#igher than in control group (2.85+0.04121éhm?). The
brain samples (85 samples from buffaloes .and 62 from cattle)TLC of infected buffalo group (29.46+0.533*1nm®) was
and CSF samples from 30.cattle and .45 buffaloes suspectedlso significantly (P < 0.05) higher than that of control group
forinfection were collected. The CSF from 12 each of healthy buffaloes (2.925+0.04x20mm?). The increased levels of
cattle and buffaloes of the same age group were also collectedeucocytes were mainly due to the absolute increase of
CSF samples (15 ml) were aseptically collected in sterile neutrophils. Increased total leukocyte counts were generally
test tubes, individually from each animal, directly by sub- encountered in yellow and turbid CSF having some flocculent
occipital approach, utilizing 3 to 4 inch 16 gauge needle, materials. Higher mean absolute number of neutrophils
after cutting the skin and muscles around the occipital areareflected exudative properties of CSF from the bacterial
during slaughter of the animals. The collected samples weremeningitis of cattle and buffaloes (Coles 1986).
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Increased CSF protein values in infected cattle andbiochemical parameters in spontaneous brain disorders of
buffaloes were likely due to increased capillary permeability cattle and buffaloes which are being slaughtered at Kolkata,
that permits higher molecular weight protein fractions, India. The mean CSF glucose concentrations in infected cattle
mainly globulin to enter the CSF. Inflammation of the brain and buffaloes were significantly lower than the values of
perhaps allows the passage and retention of the proteins ofontrol groups which indicated bacterial infection. The CSF
high molecular weight as a result of reduced quality of HA protein levels of the infected cattle and buffaloes were
or depolymerization or both. Globulin may also be observed significantly higher when compared with the values of control
in CSF as a result of hemorrhages into the subarachnoidyroups. The MDA assay showed that the average CSF
space. If there is considerable tissue destruction, the quantitgtatus of the infected cattle and-buffaloes were significantly
of protein in CSF is increased (Coles 1986, V. 1994). higher when compared to.that of control groups. The mean

Glucose estimatiorthe mean CSF glucose concentration total leukocyte count of infected cattle and buffaloes were
in the infected cattle and buffaloes were observed assignificantly higherthan the values of control groups, which
32.38+0.493 mg/dl and 33.85+£0.543 mg/d| respectively, suggested theexudative properties of CSF due to bacterial
which were significantly (P<0.05) lower than that of the meningitis.
control groups (44.36+0.667 mg/dl and 49.82+0.906 mg/dl).
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might be due to the alteration of normal equilibrium between  The authors are thankful to<the Vice Chancellor; \West
entrance and utilization of sugar as a result of markedBengal University of Animal and Fishery Sciences and the
inflammatory processes in the meninges causeH:lnoli. Dean, Faculty of Veterinary and Animal Sciences, WBUAFS,
It may be considered that cell-free CSF had practically noKolkata, India for providing necessary facilities to carry out
glycolytic activity in comparison to that of infected CSF with - this research work.

absolute high number of neutrophils, the presence of
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_neutr(_)phils_. It_is also possible that the presence of bacterial- icii0 A, Moltz E, Cavarape A, Uzzio S, Russo A, Quatraro A
infection with increased-number,of neutrophils in the CSF  4nq Gidgliano D. 1997 Hyperglycemia counterbalances the anti
might result to significant reduction of CSF sugar in the  nypertensive effect of glutathione in diabetic patients evidence

infected cattle and buffaloes (Finegold and Martin 1982). linking hyper tension and glycemia through the oxidative stress
Free radical activity in CSFThe deleterious effects are in Diabetes mellituslournal of Diabetes and its Complications
initiated by free radicals (ROORO, OH) produced during 11: 250-55.
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