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ABSTRACT

The transition period defined as the period from 3 weeks prior to calving to 3 weeks after calving which is
considered the most critical phase and the most stressful period of lactation cycle, however there is insufficient
available data reflecting changes in this period in buffaloes. The present study aimed to monitor the changes in
the metabolic profile during pre and postpartum period of highly producing dairy buffaloes as well as their
relationship to herd management. This study was conducted on 10 highly producing Egyptian buffaloes,
Ismailia, Egypt. A total number of 110 blood samples were obtained from all animals (eleven samples per each
animal) at -4" , -3, -2 -1% weeks, at calving time (0) and at +1% + 2" +3 +4™ +5" and +6" week and
analyzed for plasma glucose level and serum total proteins, albumin, globulins, urea, triglycerides, total
cholesterol, HDL-C, LDL-C, VLDL, BHBA, AST and ALT. The results showed a highly significant increase in
serum urea level at calving time and entire postpartum period. Also the glucose level showed a highly significant
increase at calving time only and a highly significant decrease in the post-partum period. On the other hand,the
later findings were accompanied by a non-significant change of beta-hydroxy butyric acid serum level. The
Lipid profile, ALT and AST showed a non-significant changes during the entire periods of study. The results
draw attention to explanation of the blood metabolic profile in the assessment of food status of buffaloes and
ensuring good health in very demanding physiological states in addition, give some indication that buffaloes are
more resistance to post-parturient metabolic disorder.
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INTRODUCTION next (Bauman and Currie 1980). The means in which

these changes occur and how they are managed are of

The transition period for a dairy cow defined as the
period from 3 wk. prepartum to 3 wk. postpartum
(Elliot Block, 2010; lan and Peter, 2010 and Huawei
et al., 2013). This period characterized by
physiological, metabolic, and nutritional changes
(Drackley, 1999 and Gerardo et al., 2009) due to
marked changes in the endocrine status of the animal
to support late gestation and the onset of milk
synthesis along with a gradual decline in dry matter
intake that starts 2-3 weeks prepartum, an abrupt
increase in nutrient demand with initiation of
lactation results in negative energy balance
(Castaneda et al., 2009).

Transition period considers a turning point in the
productive cycle of the cow from one lactation to the
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great importance as they are closely linked to
lactation performance, clinical and subclinical
postpartum diseases, and reproductive performance
that can significantly affect profitability (LeBlanc et
al., 2006).

Water buffalo (Bubalus bubalis) supports a
significant share of global milk production and is the
major milk producing animal in several countries.
They are classified into two subspecies: the river
buffalo and the swamp buffalo (FAO, 2016). The
water buffalo have the ability to adapt to the hot
climates and swampy lands; therefore, water
buffaloes have special importance in milk and meat
production in the valley of the River Nile in Egypt
(Abd Ellah et al., 2013).

The metabolic profile has been reported to provide a
method to monitor animal health during this critical
period with the main purpose to predict a herd’s
susceptibility to production diseases (Kevin and
Ellen, 2012). The importance of the transition period
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in dairy cattle has been highlighted in several review
articles (LeBlanc et al., 2006 and T. Roberts et al.,
2012). While, there is lack of the published literatures
dealing with this critical period in buffaloes.
Therefore, this study was designed tomonitor the
changes in the metabolic profile during pre and
postpartum period of highly producing dairy
buffaloes as well as their relationship to herd
management.

MATERIALS and METHODS

1. Animals and management

The present study was carried out in on 10 highly
producing Egyptian dairy buffaloes (6 to 7 years old)
starting from February 2014 up to June 2014 in
Ismailia Governorate, Egypt. The average body
condition score (BCS) of buffaloes was 4.03 £ 0.08,
her average body weight was 476 £+ 5.86 kg and her
average daily milk yield was 12.25+ 0.22 kg per
animal. Animals were examined carefully and
inspected during this transition period for presence of
any abnormal clinical signs and for evidence of any
metabolic diseases. Buffaloes during the period of
study were kept together under open half shelter
system and fed on a mixture of formulated
concentrate diet (15.5 % CP) and roughage, the
concentrate consisted of 35% yellow corn, 12.5%
cotton seed meal, 18% corn gluten feed (16% CP),
15% soybean meal, 15% beet, 1.5% sodium
bicarbonate, 1.5% lime stone and 1.5% sodium
chloride. Rice straw, minerals and vitamin block and
tap water were available all time. Buffaloes were fed
concentrate diet three times daily and their amount
was differ according to her productive status where
the amount for late pregnant animal was 8 kg daily
while for early lactation was 15 kg daily per
individual animal, buffaloes were milked automatic
three times daily.

2. Sampling:

A total number of 110 blood samples were obtained
from all animals (eleven samples per each animal) at -
g™ .34 n 15t weeks, at calving time (0) and at
+1% + 2 439 +4™ +5" and +6" week. Samples
were transported in ice box within 1 hour from
collection to the research laboratory at department of
Internal Animal Medicine, Faculty of Veterinary
Medicine, Suez Canal Universality, Egypt.

Paired blood samples were collected from jugular
vein into vacutainer tubes from all buffaloes under
the study; the first blood sample was collected in 10
mL dry, clean and sterilized disposable vacutainer
plain tubes and used for obtaining serum and the
second blood sample was collected in 3 mL clean and
sterilized disposable vacutainer tubes containing
sodium fluoride for estimation of blood glucose level.
Samples were allowed to clot for 30 to 60 minutes,
then centrifuged at 3000 rpm for 20 minutes and a

76

clear, non-hemolyzed sera were collected and divided
into 4 equal parts in eppendorf tubes then stored at -
20°C until used for the biochemical analysis (Coles,
1986).

3. Biochemical analysis:

Estimation of total protein (TP), albumin (ALB),
urea, glucose, triglycerides (TG), total cholesterol
(TC), high density lipoprotein (HDL-C), low density
lipoprotein (LDL-C) concentrations, aspartate amino
transferees (AST) activity, alanine aminotransferase
(ALT) activity were estimated calorimetrically by
using reagent test Kits supplied commercially by
Diamond company-Egypt, while, Beta-hydroxy
butyric acid (BHBA) was measured calorimetrically
by using reagent test kits supplied by Ben company-
Italy (Young, 2001). Globulins was calculated as the
difference between the total protein and albumin.
Very low density lipoprotein (VLDL-c) was
calculated as one-fifth of the concentration of
triglycerides (Friedwald et al., 1972).

4. Statistical analysis:

The metabolic profile data were presented as
MeanzSD and analyzed statistically using one-way
analysis of variance (ANOVA); Comparison between
pre and post-partum period was carried out using
paired T-Test. in all cases, difference were considered
significant if P < 0.05. All statistical analysis was run
through SPSS (version, 20) for windows according to
Levesque (2007).

RESULTS

There is a lack of research worldwide dealing with
metabolic profiles of transition period in buffaloes.
According to our knowledge, this is one of little
studies conducted on buffaloes.

As shown in Table 1, the data of 10 highly producing
dairy buffaloes revealed that there were a highly
significant increase in the mean value of serum urea
level (P < 0.01) and a significant increase in the mean
value of total protein (P < 0.05) in postpartum period
compared with prepartum period, while there were a
non-significant difference in the mean values
Albumin. Also a highly significant increase of serum
urea level (P < 0.01) at calving time and in
postpartum period in this study was recorded (Table
2; Figure 1).

Concerning with plasma glucose concentration, it
showed a non- significant change during transition
period (Table 1), but a highly significant
hyperglycemia (P < 0.01) at calving time only with a
highly significant hypoglycemia (P <0.01) in the
post-partum period was also observed (Table 2;
Figure 2); while serum level of beta-hydroxy butyric
acid showed non-significant changes between pre and
postpartum periods in addition to a non-significant
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reduction on 2™ week postpartum compared with 5™;
6" week postpartum, 1% week prepartum and at
calving time. (Tables 1 & 2).

Lipid profile of the investigated buffaloes during the
transition period showed a non-significant changes
between pre and postpartum period (Table 1), but
there was a significant increase (P < 0.05) in both
levels of Triglycerides and VLDL on 2™ week
postpartum compared with 1% 2" 3" week
prepartum, 3'%; 4" week postpartum and at calving
time (Table 2). Both Total cholesterol and HDL-c

have the same pattern of change as their levels
showed a gradual decline from 4™ week prepartum till
reach their lowest level at calving time then began to
increased again till reached their highest level on 5"
week postpartum (Table 2), while LDL-c showed a
non-significant difference between all weeks in the
pre and post-partum period (Table 2).

Concerning with liver enzyme, the mean values of
ALT and AST revealed a non- significant difference
between pre and postpartum period and during the
transition periods (Table 1).

Table 1: Mean values + S.E of metabolic profile at transition period in Egyptian buffaloes.

M Pre-partum Post-partum P-value
Total protein (g /dL) 7.50+£0.17 8.03+0.13 0.054"
Albumin (g / dL) 3.45+0.06 3.29+0.09 0.195M°
Globulin (g / dL) 4.04+0.20 474 +0.12 0.794N°
A/ G ratio 0.91 £0.07 0.74+0.03 0.475"°
Urea (mg/ dL) 27.05+1.85 52.33+4.15 0.001”
Glucose (mg / dL) 75.4 £ 2.45 69.93 + 2.45 0.102N°
BHBA (mg/ dL) 20.56 + 0.46 20.41 + 0.59 0.833N°
Tr(ﬁg"/’edrl'_‘;'es 17.09 +2.53 20.61 % 3.39 0.261"
TOt"z‘:n‘gh;’LeEt)em' 73.33+8.34 83.84 + 5.66 0.151 "8
HDL-c (mg / dL) 49.95 £ 5.49 55.83 +5.09 0.320°
LDL-c (mg/dL) 7.55+0.16 8.06 +0.14 0.103N¢
VLDL (mg/dL) 3.42+051 412 +0.68 0.262 N
ALT (U/L) 23.80 + 1.56 24.73+0.78 0.416 ™
AST (U/L) 87.20 + 2.84 86.66 + 3.62 0.903"M®

NS: Non-significant (P >0.05), *: Significant (P < 0.05). **: Highly significant (P < 0.01)
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Figure 1: Serum urea level of Egyptian buffaloes during the transition periods.
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Figure 2: Plasma glucose concentration of Egyptian buffaloes during the transition periods.

Table 2: The mean values + S.E of serum metabolic profile during the transition period in Egyptian buffaloes.

Time of samples (weeks)

Analytes P-
-4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 value
Total 7.6°% 7.6%  7.4% T7.4% 74% 76%+ 78+ 88%+ 88%+ 7.8% 7.4%+ 0.41
protein 0.22 022 021 035 0.2 0.2 0.33 0.8 0.9 0.33 0.21
(g/dL)
Albumin 373+ 32%+ 34 333°c 32  30p¢ 323 3 ggaby  goakc  35b; 18
(g /dL) 0.16 008 +0.05 0.2 #0.1  +02 +01 +01 0.3 +0.1 0.4
Globulin  3.9% 44% 39% 41% 43% 46% 46% 55% 53% 45% 38% 0.32
(g /dL) 0.3 0.2 0.2 0.5 0.3 0.1 0.4 0.8 0.9 0.3 0.2
A/G 1.01% 075% 091°® 096% 084 066 069+ 064+ 078% 0.73% 091% 0.19
ratio 0.12 01 +006 0.2 0.1 +0.1 0.1 0.1 0.1 +01 01
Urea(mg/ 28.6% 289° 252° 252% 412% 458" 563+ 5382 484%° 53%% 523 (0,000
dL) 321  +240 +1.07 219 +32 +484 533 +401 +356 484 5.35
Glucose 74.2°+ 76.8°+ 746° 76°+ 986°% 68.4°+ 686° 728° 67.6°t 72°+ 70.2°+ 0.003
(mg/dL) 1.77 387 +232 8.05 3.73 523 +412 +507 3.76 3.48 2.40
BHBA 20.8%°+ 19.4%+ 203%°+ 2193 217%® 202%°+ 182°¢ 202%° 196" 217% 224% 0.0
(mg/dL) 1.17 0.27 057 +077 07 029 +084 +041 +112 +091 +1.46
Triglyce 187%+ 157° 165° 174° 151° 192% 279% 183" 159°+ 208% 214% 030
rides 264 +239 +£203 252 +217 +142 +441 +290 245 +£3.63 +4.45
(mg /dL)
T. 76.5%¢ 74,4504 73450+ gg1Pd 4979 5g3cd  7pobd 7g913c 9153 109082 99.9%  0.003
Cholesterol +7.40  7.69 661 +9.45 +806 +526 +276 +7.8 +994 +807 +9.36
(mg /dL)
HDL-c 524+ 50.8°+ 49454 472%+ 3329 426% 462 5383 5723 983 6543 0.009
(mg/dL) 417 621 +451 572 +293 +513 +332 +632 +6.44 +7.49 +575
LDL-c 76%+ 78°% 74%+ 74%+ 76% 76% 78% 88% 88%+ 78% 7.6°% 0.50
(mg/dL)  0.22 018 022 036 02 022 0.33 0.82 0.99 0.33 0.22
VLDL 37%+ 31° 33P 35P 31P 38%® 56% 36°+ 32°% 42%® 43%® 030
(mg/dL)  0.52 047 +041 051 +0.4  +03 088 0.6 049 +07 +08
ALT (U/ 23.6%% 243+ 2423+ 243+ 218° 214° 24%% 246%° 253 263  274% (022
L) 1.87 2.15 111 133  +052 +045 102 +134 102 +1.69 060
AST(U/ 774 90®+ 912% 902% 806% 90%+ 88%+ 806% 852% 9282 834% 025
L) +326 415 +196 +£501 +27 449 444  +£411 +503 +4.18 +3.76

Means carrying different superscripts in the same raw are significantly different at (P < 0.05) or highly significantly different

at P <0.01).
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DISCUSSION

Analysis of metabolic profile of the investigated
buffaloes revealed that there were a highly significant
increase in the mean value of serum urea level with a
significant increase in the mean value of total protein
in postpartum period compared with prepartum
period, while there were a non-significant difference
in the mean values Albumin. This results was
contradicted with data obtained by Neama (2015) in
buffaloes however, the later study used animals with
different physiological state, but coincided with result
of Antunovic et al. (2011) in sheep.

It has been well known that TP, Alb, UREA levels
are indicators of sufficient protein intake from diets
(Toharmat et al., 1999). Albumin is not a long-term
indicator of protein intake because of its relatively
short half-life in the blood. On the other hand, UREA
level is a good indicator of long term intake of dietary
protein (Toharmat et al., 1999 and Kida, 2003), A
highly significant increase of serum urea level (P <
0.01) at calving time and in postpartum period in this
study can be explained due to excess dietary protein
intake in postpartum period which raises the
metabolic activity of hepatic microsomes which
favors the transformation of alimentary ammonia into
urea (Giuseppe et al., 2006).

Concerning with plasma glucose concentration, the
increased plasma level of glucose at time of
parturition was attributed to the gluconeogenic effect
of epinephrine and cortisol because of the excitement
and stress associated with parturition (Gerardo et al.,
2009), while the recorded hypoglycemia in the
postpartum period was attributed to insufficient
production of propionate from the low dry matter
intake during the early postpartum period (Chandra et
al., 2013), also the transient fall in glucose levels in
the early stage of lactation can be interpreted due to
withdrawal of large amount of blood glucose by the
mammary gland for the synthesis of milk lactose
(Neama, 2015). Moreover, serum level of beta-
hydroxy butyric acid showed non-significant changes
between pre and postpartum periods which is
contradicted with the results obtained by (Gerardo et
al., 2009) and may be attributed to increase dry
matter intake during postpartum which decrease the
incidence of negative energy balance (Mark et al.,
2004).

The increased concentration of Triglycerides and
VLDL on 2" week postpartum may be attributed to
negative energy balance occurred postpartum which
leads to increase non-estratified fatty acid (NEFA)
which be re-esterified by the liver into triglycerides
and exported as very low density lipoproteins
(VLDL), an important metabolic response is to
mobilize triglycerides (TG’s) from adipose tissue to
be accumulated in liver (Teama and Gad, 2014) and

(Ghada et al., 2015). These changes did not last long
as animal adapteditself, therefore the postpartum fatty
liver did not occur and this reflected in the level of
BHBA. That is why we had not noticed any
significant changes.

The increased concentration of total cholesterol and
HDL-c in postpartum weeks was ascribed to lipid
catabolism from reserves (Cernescu et al., 2010)
furthermore, Neama (2015) reported that the higher
level of total cholesterol with advancement of
lactation was a physiological adjustment to meet the
lactation requirements. Meanwhile the hormonal level
of estrogen along with thyroxin played a vital role in
reducing the cholesterol levels during pregnancy
(Hagawane et al., 2009).

ALT and AST are enzymes that indicate liver cell
damage. In this study, the mean levels of both
enzymes were non-significantly changed that
revealed there was no liver cell damage occurred
during transition period (Castaneda-Gutierrez et al.,
2009).

CONCLUSION

The metabolic profile is a beneficial means that has
progressed over time. This progression or adaptation
is very important to be consider for changes in
feeding management and animal genetics. The
present data disagree with the most data obtained
from cattle in transition period. From these study, it
could be concluded that the Egyptian buffalo has the
ability to adapt itself on the change of physiological
state and therefore it is less susceptible for incidence
of post parturient disease. More studies are needed to
validate our findings.
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