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ASSESSEMNET OF HAEMATO - BIOCHEMICAL AND STRESS
PARAMETERS DURING THE TRANSITION PERIOD IN BUFFALOES
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ABSTRACT

stress, cortisol, haematology

The present study was designed to record
the haematological, serum biochemical changes
and stress parameters during the transition period
in buffaloes. Ten apparently healthy buffaloes
which were in mid-lactation were selected for the
study and treated as Group I; twenty apparently
healthy buffaloes which were in advance pregnancy
were selected for the study and treated as Group II
and blood was collected at the time of transition
period (i.e. 0 to 6 days of after parturition).
Blood samples were collected from the buffaloes
for analysis. Buffaloes in the transition period
showed the significant changes in haematology by
increased levels of packed cell volume, elevation
of total leukocyte and lymphocyte count. Serum
biochemical changes noticed are reduced levels
of total protein, albumin, calcium, phosphorous,
glucose levels and increased serum cortisol levels.
AST, BUN levels were within the normal range.
In conclusion, the study suggests the provision of
protein-rich fodder, mineral mixture at the time of
parturition along with the supplementation of anti
stressor products up to 3 weeks of after parturition.

In bovines, the period before and after 3
weeks of parturition is the transition period and
it is the most stressful period. During the time of
parturition, physiological processes take place in
the neurohormonal system which leads to metabolic
and immunological disorders (Ingvartsen et al.,
2006). Haematological and serum biochemical
changes during the transition period adversely
affect the productive and reproductive performance
of cows leading to heavy economic losses (Cozzi
et al., 2011). Assessment of the blood biochemicals
profiles is considered important factors for
evaluation of health status of animals (Reddy et
al., 2014) Studies on the haematological, serum
biochemical changes and stress assessment are
limited in buffaloes during the transition period
(Hagawane et al., 2009).
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RESULTS AND DISCUSSION

the haematological, serum biochemical changes
and stress parameters during the transition period
in buffaloes. Ten apparently healthy buffaloes which
were in mid-lactation were selected for the study
and treated as Group I; twenty apparently healthy
buffaloes which were in advance pregnancy were
selected for the study and treated as Group II and
blood was collected at the time of transition period
(i.e. 0 to 6 days of after parturition). Blood samples
were collected from the buffaloes for analysis. The
blood sample was divided into two parts and the
first part (1 ml) was collected on disodium ethylene
diamine tetracetic acid (EDTA) for hemogram. The
second part (5 ml) was placed in plain centrifuge
tubes for separation of serum and serum samples
were stored at -20oC until used for subsequent

Recorded haematological and serum
biochemical changes were mentioned in the Table
1.
Buffaloes under transition period had
significantly lowered levels of total erythrocyte
count, haemoglobin, packed cell volume levels than
the Group I. These findings were in association
with the previous authors (Sateesh et al., 2018)
and recorded lower haematocrit values in the
transition period had been attributed to diminished
immunological status thereby suppression of
erythropoiesis from bone marrow (Detilleux et al.,
2004). Mean total leucocyte count was significantly
lowered in buffaloes during the transition period
than the Group I. Present findings in association
with the previous literature in cows. The lowered
leucocyte count might be due to increased levels of
glucocorticoids caused by the immune suppression
during the transition period (Khadjeh et al., 2002).
Recorded abnormal differential leucocyte count
indicative of stress during the time of parturition.
This change was previously reported and may
result from the cortisol mediated stress.
The mean serum calcium, phosphorous
and glucose levels during the time of transition
period were significantly lower compared to
healthy control group. It might be due to the drain
of calcium in the colostrums, decreased numbers
of receptors for 1, 25-dihydroxyvitamin D in
the intestine and impaired absorption of calcium
(Goff, 2004). Reduced levels of phosphorus due
to the utilization of phosphorus at this stage
with enhanced carbohydrate metabolism and
utilized for the foetal growth (Seifi et al., 2007).
Recorded hypoglycaemia is due to the several
hormonal changes at the time of parturition. But
in few animals chances of development of the

biochemical analysis. Haematological parameters
in this study included were an estimation of
red blood cell count (RBCs), haemoglobin
concentration (Hb), packed cell volume (PCV)
and total (TLC) and differential leukocytic counts
(DLC). These parameters were done according to
the routine haematological procedures as described
by Feldman et al. (2000). Serum was collected for
the estimation of serum total protein, albumin,
aspartate aminotransferase (AST), blood urea
nitrogen (BUN), serum cortisol levels estimated
according to the standard procedures as per the
commercially available kits (Sivajothi and Reddy,
2017). Data were presented as the mean ± standard
error (SE) and were subjected to statistical analysis
using student t-test by using SPSS version 20.0.
Differences at P>0.05 were considered as nonsignificant, P<0.05 is considered as significant and
P≤0.01 were considered as highly significant at
95% confidence level.
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NS: Not Significant (P>0.05); *: Significant (P≤0.05); **: Highly Significant (P≤0.01)
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Table 1. Haematological and serum biochemical changes in buffaloes during the transition period (Mean±S.E.).
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gluconeogenic effect of epinephrine and cortisol
due to parturition stress (Yokus and Cakir, 2006).
Reduced levels of mean total protein,
albumin levels was noticed in buffaloes under
Group II with the buffaloes Group I. It might be due
to the utilization of the protein for the fetal growth,
formation of colostrum and hepatic lipidosis and
stress immediately after calving (Cunningham,
2002). There is no significant difference in the
levels of blood urea nitrogen and AST levels in
between the Group I and Group II. Recorded
higher levels of serum cortisol levels suggestive
of stress markers and which an indication of the
buffaloes had parturition stress (Detilleux et al.,
2004; Sivajothi et al., 2018).
In conclusion, buffaloes during the
transition period showed the reduced levels of
serum protein, albumin, calcium, phosphorous,
glucose indicative of supplementation of above after
parturition. They showed the stress haematology
and increased levels of cortisol indicative of
parturition stress in buffaloes.

DOI: 10.3168/jds.2010-3687
Cunningham, J.G. 2002. Textbook of Veterinary
Physiology, 3rd ed. Philadelphia: Elsevier
Sci., USA.
Detilleux, J.C., K.J. Koehler, A.E. Freeman, M.E.
Kehril and D.H. Kelly. 2004. Immunological
parameters of peri-parturient holstein
cattle, genetic variation. J. Dairy Sci., 77(9):
2640-2650. DOI: https://doi.org/10.3168/jds.
S0022-0302(94)77205-2
Feldman, B.F., J.G. Zinkl and N.C. Jain. 2000.
Schalms Veterinary Haematology, 5th ed.,
Williams and Wilkins, Philadelphia, USA.
p. 21-100.
Goff, J.P. 2004. Macromineral disorders of the
transition cow. Vet. Clin. N. Am. Food
Anim. Prac., 20(3): 471-494. DOI: 10.1016/j.
cvfa.2004.06.003
Hagawane, S.D., S.B. Shinde and D.N. Rajguru.
2009. Hematological and blood biochemical
profile in lactating buffaloes in and around
Parbhani city. Vet. World, 2(12): 467-469.
Ingvartsen, K.L. 2006. Feeding- and managementrelated diseases in the transition cow:
Physiological
adaptations
around
calving and strategies to reduce feedingrelated diseases. Animal Feed Science
and Technology, 126(3-4): 175-213.
Available
on
https://doi.org/10.1016/j.
anifeedsci.2005.08.003
Khadjeh, G.H. and A.A. Papahn. 2002. Some
haematological parameters in the Iranian
(Khuzestan native) buffaloes. Indian J.
Anim. Sci., 72(8): 671-673.
Reddy, B.S.S., K.N. Kumari, B.S. Reddy and Y.R.
Reddy. 2014. Therapeutic management of
ketosis associated with sub-clinical mastitis
in transition cows. Intas Polivet, 15(2): 504506.

ACKNOWLEDGEMENT
The authors are thankful to the authorities
of Sri Venkateswara Veterinary University for
providing the facilities to carry out the work.

REFERENCES
Cozzi, G., L. Ravarotto, F. Gottardo, A.L. Stefani,
B. Contiero, L. Moro, M. Brscic and P.
Dalvit. 2011. Reference values for blood
parameters in Holstein dairy cows: Effects
of parity, stage of lactation, and season of
production. J. Dairy Sci., 94(8): 3895-3901.
164

Buffalo Bulletin (April-June 2020) Vol.39 No.2

Sateesh, A.G., K.R. Vivek, N.A. Patil, R.G. Bhoyar,
M.P. Vivek and B.V. Shivaprakash. 2018.
Study on metabolic profile of Deoni cows in
transition Period. The Pharma Innovation
Journal, 7(1): 299-302.
Seifi, H.A., M. Gorji-Dooz, M. Mohri, B. DalirNaghadeh and N. Farzaneh. 2007. Variations
of energy related biochemical metabolites
during transition period in dairy cows.
Comparative Clinical Pathology, 16(4):
253-258.
Sivajothi, S. and B.S. Reddy. 2017. Antioxidant
status and electrocardiographic changes
in buffaloes with Trypanosoma evansi
infection. Chemical Science Review and
Letters, 6(24): 2573-2576.
Sivajothi, S., B.S. Reddy, Y.V.P. Reddy, S. Vani,
S. Chandel, K. Ravikanth and B. Ganguly.
2018. Assessment of summer stress and
management with poly herbal anti-stressor
product (restobal) in buffaloes. Journal of
Animal Research, 8(4): 713-717.
Yokus, B. and D.U. Cakir. 2006. Seasonal and
physiological variations in serum chemistry
and mineral concentrations in cattle.
Biological Trace Element Research, 109:
255-266. Available on https://link.springer.
com/article/10.1385/BTER:109:3:255

165

