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SUMMARY

This experiment was conducted during 2010 (August and September) in two buffalo farms located
at Giza (F1) and Qena (F2) governorates. A total of 10 buffaloes (3 to 6 parities) was assigned to two
experimental groups (n=5 per location). Blood samples were collected fortnightly at 09:00 h before
feeding all the experimental animals to assess Leptin and IgG profiles as affected by Temperature
Humidity Index (THI). To calculate the THI, meteorological data were collected at the two locations of
the experiment.

The results demonstrated that Leptin concentration was greater (P<0.05) in F1 (4.15£0.41 ng/ml)
than F2 (1.86+0.41 ng/ml). There was a negative (P<0.05) correlation between Leptin and THI (r =
-0.37). No significant (P<0.05) difference in 1gG levels was observed among animals in the two farms.
The plasma IgG concentration in buffaloes reared at F1 (19450+1480 mg/l) was greater than that of
F2 (18439+1480 mg/l). There was no correlation between the levels of leptin hormone and total IgG.

In conclusion, the increase of heat load during August to September presented as THI on lactating

buffalo decreases their leptin hormone and total IgG level in blood plasma.
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INTRODUCTION

Egyptian buffaloes contribute about 47%
and 31% of the national milk and meat
production, respectively (MALR, 2010).
Buffaloes are distributed along Egypt between
the geographical coordinates of 20.8-32.8°N
latitude and 25.3-35.8°E longitude. Thus,
buffaloes suffer from heat stress in Upper
Egypt relative to Delta region due to the
variation in the Temperature Humidity Index
(THI) which is an index that combines air
temperature and relative humidity.

Summer THI in several areas of the
Mediterranean basin is reported to be
unfavorable to cow welfare and productivity
(Segnalini et al., 2011). Buffaloes exhibit signs
of great distress when exposed to direct solar
radiation (Das et al., 1997 and Singh et al.,
2013) due to absorption of a great deal of solar
radiation for their dark skin and sparse coat
(Loypetjra et al., 1987). In addition, buffaloes
possess a less efficient evaporative cooling
system due to their poor sweating ability
(Marai and Habeeb, 2010). Effect of heat stress
is aggravated when accompanied by high
ambient humidity (Marai et al., 2000 & 2007).

IgG includes circulating antibodies which
act against diseases antigens. It is produced by
plasma cells found within lymphatic system
(Choudhary et al., 2006). Season was reported
to alter serum IgG concentrations in peripheral

serum of Holstein calves reared in a
subtropical climate (Shearer and Beede, 1990).

Leptin is a protein hormone secreted by
adipose tissues and acts on hypothalamus to
regulate feed intake (Hossner, 1998 and Kim
and Baik, 2004) and energy balance (Soliman
et al.,, 2002 and Koh et al., 2008). Leptin is
also associated with other biological processes
such as reproduction, hematopoiesis, immune
response and bone formation (Olusi et al.,
2003). It has been reviewed that an increase in
the circulating Leptin concentration is involved
in regulation of metabolic rate, macrophage
function and induction of immune cell
proliferation or differentiation. Moreover,
Leptin concentration in plasma has been
reviewed as direct reflection of the amount of
body fat and reproductive function through its
effect on nutritional status (Agrawal et al.,
2008).

Studying the concentrations of Leptin and
IgG concentrations in the peripheral plasma of
Egyptian buffaloes may be indicators to the
physiological responses (disease resistance and
production efficiency) condition. Up to the
knowledge of the author no data are available
to describe the profile of Leptin hormone and
IgG in Egyptian buffaloes in relation to
climatic conditions.

The objective of the present work was to
study the effect of August and September,
2010 climatic conditions of Giza (middle
Egypt) and Qena (Upper Egypt) governorates
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on the blood plasma 1gG and Leptin profiles of
lactating Egyptian buffaloes.

MATERIALS AND METHODS

This experiment was conducted during
summer season of Egypt (from August till
September 2010), simultaneously at two
different dairy buffalo farms located at Giza
(F1) and Qena (F2) governorates. The two
governorates represented two different climatic
conditions of Egypt. F1 was located at Giza
(latitude  30°1'40.22"N and  longitude
31°11'30.40" E & 12m altitude), at Faculty of
Agriculture, Cairo University, while the
second farm (F2) was located in Qena (latitude
26°10'59.84"N and longitude 32°44'24.52"E &
83m altitude) belonging to Animal Production
Department, Faculty of Agriculture, South
Valley University.

A total of 10 multiparous lactating
buffaloes (3-6 parities) at early lactation (up to
60 days postpartum) were assigned to this
experiment, five from each location. Average
body weight of the experimental buffaloes was
614.6 + 32.7 and 640.4+32.7 kg for F1 and F2,
respectively with no significant differences.
Housing and feeding regimen were similar in
F1 and F2 , where buffaloes were housed in
open yards with metal roofs fences and fed
alfalfa, green maize, rice straw and concentrate
feed mixture according to NRC allowances
(NRC, 2001). Mineral blocks and fresh
drinking water were made available all the day.

Environmental measures:

Ambient temperature (AT, °C) and relative
humidity (RH, %) were measured fortnightly
three times daily (09:00 h, 12:00 h and 16:00
h) under the shade using digital thermometer to
the nearest 0.1 °C and the corresponding data
of the climate conditions were obtained from
the Central Laboratory for Agriculture Climate
(CLAC), Agriculture Research Center (ARC),
Ministry of Agriculture and Land Reclamation
(MALR), Giza, Egypt. Ambient temperature
(AT) during August and September months
averaged 24.90 and 25.93 °C for F1 and 27.51
and 2791 °C for F2. The corresponding
relative humidity (RH %) was 60.95 and
60.91% for F1 vs. 43.39 and 44.29 % for F2,
respectively. Climatic data were used to
calculate the Temperature Humidity Index
(THI) according to (Mader et al., 2006) as
follow:
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THI =[0.8 x AT] + [(% RH / 100) x (AT —
14.4)] + 46.4

Physiological measures

Blood samples (7 ml) were collected from
the Jugular wvein in heparinized tubes
fortnightly at 09:00 h before morning feeding.
The samples were centrifuged at 500 xg for 15
min at four °C to separate blood plasma which
was stored at -20 °C for further analysis. Blood
relevant assays were executed at Hormones
Laboratory, Cairo University Research Park
(CURP), Faculty of Agriculture, Cairo
University, Giza, Egypt.

Single radial immunodiffusion technique
was used to measure the quantity of total 1gG
in blood plasma (Bind ARID™ Binding site
limited, Birmingham, UK) according to the
method described by the manufacturer.

Leptin assay was performed using ELISA
reader (BIO TEK ELX808), using Leptin
sandwich ELISA kit (DRG Instruments
GmbH, Germany) according to the
manufacturer's guidelines. The standard curve
was ranged between 0 and 100 ng/ml and the
sensitivity value of the curve was reported to
be 1.0 ng/ml. The intra and inter assay
coefficients of variability (CV) were 5.95 and
11.55%, respectively.

Statistical analysis

Data were statistically analyzed using the
general linear model procedure of SAS (SAS,
2002) using the following model:
Yijk= 1+ Fi + M (F) + ejji
Where: Y = an observation.
1 = overall mean.
F; = the fixed effect of i" location, i=1, 2
whereas; i=1 (Giza location) and i=2 (Qena
location).
M; (Fi) = the fixed effect of j' month nested
within i" location, j=1,2 whereas; j=1 August
month and j=2 the September month.
ej = experimental error assumed to be
randomly distributed with (0, ce2).

The Pearson’s correlation coefficient test
(between means) was used to calculate
correlations between Leptin, 1gG and THI.

RESULT AND DISCUSSION
Temperature Humidity Index

The THI values during August and
September in F1 and F2 were presented in
Table (1), with relatively higher values in F2
by 1-4% comparing to F1. The highest THI
was recorded during August in both farms.

Table 1. The average THI values at Giza (F1) and Qena (F2) locations

Items Giza Qena Difference between
(F1) (F2) Giza and Qena

August 74.1 74.7 -0.6

September 72.7 74.0 -1.30
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Critical THI value was reported to be Analysis  of  diurnal  change in
between 69 and 74 according to the studies of meteorological data indicated that the heat
Bouraoui et al. (2002); Hahn et al. (2003) and stress reached its maximum between 12:00 and
Mader et al. (2006), which means that 16:00 h in both farms (Table 2).

buffaloes during summer months were under
heat stress, particularly for F2.

Table 2. Ambient temperature (AT), relative humidity (RH) and temperature humidity index
(THI) under shade at Giza (F1) and Qena (F2) locations

Giza (F1) Qena (F2)
Time AT RH AT RH
(C) (%) Tl (C) (%) s

09:00h 29.0 40.0 75.4 33.2 27.6 78.2
12:00h 31.7 355 77.9 36.5 23.0 80.6
16:00h 30.2 54.6 79.2 35.9 23.2 80.1
Average 30.3 43.4 775 35.2 24.6 79.6
Leptin hormone Leptin concentrations in buffalo cows reared in

The obtained results of leptin hormone for F1 was higher (P<0.05) than buffaloes of F2
experimental buffaloes in F1 and F2 during with difference of 2.29 ng/ml, which is about
August and  September months  were 55% less than F2.

represented in Table (3). The overall mean of

Table 3. Leptin hormone (ng/ml) of lactating buffaloes ( y +SE) during August and September
months in Giza (F1) and Qena (F2) locations

Items Giza (F1) Qena (F2)
August 4.24°+0.63 1.63°+0.63
September 4.06°+0.51 2.10°+0.51
Overall mean 4.15%+0.41 1.86°+0.41
Means with different superscripts between the two locations (a, b) differ significantly (P<0.05)

No significant effect was found between difference of -0.18 vs. +0.47 ng/ml). Negative
the two months within each location. Leptin (P<0.05) correlation was observed between
concentrations tended to decrease in Leptin concentration and THI (r = - 0.37) as
September compared to August for buffaloes shown in Table (4).

in F1 with a reverse trend for F2 (by a

Table 4. Average blood plasma 1gG concentration (mg/l) of lactating buffaloes ( ¥ +SE) during
August and September months in Giza (F1) and Qena (F2) locations

Items Giza (F1) Qena (F2)
August 10209%+2293 12188™+2293
September 28690%+1872 24690”+1872
Overall mean 19450+1480 18439+1480

Means with different superscripts between the two locations (a, b) and within each location (x, y) differ
significantly (p<0.05)

The concentration of Leptin in buffaloes Hence, Leptin is positively correlated with
reared in both studied farms (F1 and F2) was net energy balance of ruminants (Blache et al.,
less than that mentioned by Tajik and Nazifi 2000 and Tokuda and Yano, 2001), so the
(2011). The low concentration of Leptin during observed decrease in Leptin during August and
August is in agreement with the results of in F2 (compared to F1) is most probably due to
Mann et al. (2000) who reported that Leptin the value of THI to control heat production
reached a nadir in late summer (August to (Accorsi et al., 2005).

September.), while being at its peak in late
winter (January to March). This is because of

the critical role of Leptin in regulating energy 1gG concentration
metabolism (Block et al., 2003) and reducing Results presented in Table (5), indicated no
dry matter intake (Hansen, 1997; Drew, 1999 significant (P<0.05) difference in 1gG levels

and Ronchi et al., 2001) under heat stress. between F1 and F2, however there was slightly
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higher 1gG value for buffaloes in F1
comparing to those in F2. On the month level,
there were significant differences in IgG

between the two months within the two
locations.

Table 5. Correlation coefficients among THI, Leptin and 1gG

Items 1gG

THI -0.36602 -0.20748
(0.1482)

Leptin 0.04106
(0.7771)

Between parentheses is the probability at level 5%

Under heat stress where feed intake is
reduced (West, 2003 and Hansen, 2004),
animals are being susceptible to infection. The
trend of decreasing 1gG in F2 compared to F1
comes close to the results of Kelly et al.
(1982), Shearer and Beede (1990), Lacetera
and Bernabucci (2000), and Westra and
Wahyudi (2009) reporting a reduction in total
IgG in the blood of dairy cattle under heat
stress compared to moderate climate.

There was no correlation between the level
of leptin hormone and total 1gG (r= 0.04),
Table (4). This result was in agreement with
Choudhary et al. (2006), who showed that no
significant association was found between
Leptin and serum 1gG concentrations in cattle
calves.

It may be indicated that the role of Leptin
on immune system might be because of its
association with some other determinant of
immunity (cellular) e.g. interleukin 11 & 12
and T-cell and not with I1gG (Agarwal et al.,
2009).

It could be concluded that heat load on
buffaloes decreases Leptin hormone, while it
had no effect on 1gG in blood plasma of
Egyptian buffalo under the prevailing
experimental conditions of this study. Further
studies might be needed to determine the effect
of heat stress on different metabolic hormones
and immune mediators in order to increase the
productive and reproductive performance of
buffaloes under the stressful summer months in

Egypt.
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