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SUMMARY

Anglo—Nubian, Baladi and their crossbred gcats were
subjected to three days feed restriction during winter
and summer seasons. Water was provided ad-libitum
throughout the experiment. Blood samples were collected
every morning from the jugular wvein of the treated
animals and were used for chemical analysis.

Feed deprivation caused decreases in blood and plasma
volumes of all animals during winter and summer seasons
which were mainly attributed to reduced feed and water

intakes. This in turn caused elevation in plasma
osmolality. In addition, starvation caused elevation in
serum contents of total protein (TP), albumin (A),
globulin (G), urea-Nitrogen (U-N), creatinine (Cr),
glutamic oxalcacetic transaminase (GOT), and glutamic
pyruvic transaminase (GPT) . However, alkaline
phosphatase (AP), showed reduced levels 1in starved

animals than during the control period.

Variations 1in these parameters were found between
animals and between seasons. With exception of alkaline
phosphatase the Anglo-Nubian breed showed the greatest
elevation in most of these parameters followed by
crossbred, then Baladi goats.
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This indicated better tolerance of the native goats to
feed deprijivation than the pure exotic breed.

Keywords: Anglo—Nubian goats, Baladi goats, Feed
restriction, Season, Blood, Biochemical parameters

INTRODUCTION

The importance of gocats is limited to rural areas
where their milk and meat are consumed. Goats are known
by their great adaptation to desert life where they
travel 1long distances searching for food. Food is
essential for maintenance of animal homestasis and
proper performance. However, the availability of feed to
animals is limited sometimes due to environmental
conditiona or during animal transport. There is lack of
information which shows the extent oof physicleogical
change in animals during and after short-term feed
restriction.

Several attempts were made in Egypt to improve the
perfoermance of the local breeds by crossbreeding for
upgrading them with improved breeds imported from
gseveral countries. Anglo-Nubian goat breed was imported
to Egypt since 5 05 proved in many countries its
outstanding adaptability expressed in terms of high
reproductive performance and weight gain (Devendra and
Burns, 1970). The objective of the present study was to
evaluate the performance of the Anglo-Nubian and Baladi
goats and their crossbred under conditions of feed
restriction during winter and summer seasons in Egypt,
in terms of <changes in certain blood biochemical
parameters.

MATERIALS AND METHODS
Animals and Management

The animals used in this study were 18 male goats (6
Anglo-Nubian (A}, & Baladi (B) and 6 crossbred (AxB, F4))]
belonging to the University of Alexandria Experimental
Station. The animals were 1 to 1.5 years of age and
weighing between 25 to 40kg at the beginning of the
experiment. The animals were individually confined in
semi-open pens, in which feed and water can be measured.
The pens provided adequate shade and ventilation in
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summer and winter. Animals were fed roughage and
concentrate supplement according to their body
requirements (Morrison, 1959). The concentrate mixture
contained at least 61% total digestible nutrients (TDHN)
and 11.5% digestible protein. Animals were also provided
with wheat straw during summer and wintexr as a source of
roughage. Water was offered to animals twice daily in
buckets (at 9.00 and 16.00h). All animals were free from
disease and behavioral abnormalities throughout the
experiment. The same animals were used during summer and
winter to study the effect of feed deprivation on the
physioclogical parameters of these animals in both
Seasons.

The experimental period in each season involved three

periods, 3 days each, of control (usual feeding),
starvation ( food was withheld while water supply
continued) and recovery. Daily blood samples were

collected from the jugular wvein of the animals before
access to feed and water. Blood wvolume (BV) and plasma
volume (PV) were determined at the end of each of the
three experimental periods by Evans Blue Dye Method
(Oser, 1976). Plasma osmolality was measured using an
osmometer (Osmett A 5002). Serum was analyzed for total
protein (Armstrong and Carr, 1964) and albumin (Doumas
et al.,; 1971y~ Serum globulin Was obtained - by
subtraction. Glutamic oxaloacetic transaminase (GOT),
glutamic pyruvic transaminase (GPT), alkaline
phosphatase (AP), urea-Nitrogen and creatinine were
measured in serum by using bio- Mericux Kits. During the
experimental periods, the minimum and maximum ambient
air temperature and relative humidity were 23 and 30.5°C
and 70.5%% in summer and 10.3 and 18°C and 69.2% in
winter, respectively.

Statistical analyses

Data obtained were statistically analyzed for the
effect of season, breed, treatment and their
interactions on the different parameters according to
the model:
Yijkue = U *+8; + B; + T, + D(T),, + (S*B);; + (S*T);, +
{B*T}jk + eijkl Where: U= overall mean, 8; = season
effect, Bj = breed effect, T, = treatment effect, D(T)
= days within treatment effect, {S*B}ij = interaction of
season and breed, (8*T);, = interaction of season and
treatment, (B*T) ;, = interaction of breed and treatment,
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25kl = residual effect. ’
Statistigal analysis system (SAS, 1982) was used to
analyze the data.

RESULTS

Table (1) shows the percentage changes of some blood
parameters after three days of starvation in Anglo-
Nubian (A), Baladi (B) and their crossbred (AB) goats
during winter and summer seasons. Feed deprivation
resulted in marked (P<0.001) decline in blood volume
{BV) and plasma volume (PV) in all animal groups during
winter and summer (Table 1 and Fig.1l). Variations
P<0.05) in BV and PV were noted between animals in their
response to feed restriction during both seasons. Blood

volume of BAB goats was less affected (—-13.2%) by
starvation during winter than that of A and B goats.
However, Baladi goats were the least affected (-14.0%)

in this parameter during the summer season. On the other
hand, B goats showed the least decrease in plasma volume

(-13.9%) during winter, whereas AB goats showed the
greatest response (—-29.8%) to starvation during the
summer season. After refeeding (recovery), BV and PV

values returned to about control levels. A and AE goats
showed slight increse in BV and PV than control values
after recovery especially during the winter season.

In response to starvation plasma osmolality increased
(P<0.0001) in all animals due to decreased blood
volumes. The increase in plasma osmolality of animals
ranged from (11.6 to 13.5%) during winter and from (11.4
to 15.8%) during summer. A and AB goats were more
affected in this parameter than B goats during the
summer sSeason.

Starvation also increased (P<0.01l) the concentration
of serum total protein (TP}, albumin (A), glcobulin (G},
Urea—-Nitrogen {U-N), creatinine {Cx), glutamic
oxaloacetic transaminase (GOT) and glutamic pyruvic
transaminase (GPT) in all animal groups during winter
and summer seasons (Tabkle 1 and Figures 2 & 3). The
percentage changes in TP, G, U-N and GOT showed higher
{P<0.05) values in summer than in winter. On the other
hand, percentage changes in A, Cr and GPT were higher
{P<0.05) in winter than in summer in all animal groups.
In the mean time, animal groups varied (P<0.05) in their
responses of the above parameters to starvation during
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1. Changes in blood volume (BV), plasma volume (VP)
and plasma osmolality during starvation in
Angle—-Nubian (oo ), Baladi (—e—es-—) and their

crossbred (-o—e-} goats in summer and winter
sSeasons.
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Fig. 3. Changes in glutamic oxalocacetate transaminase
(GOT), glutamic pyruvate transaminase (GPT) and
Alkaline phosphatase activities during
starvation in Anglo-Nubian (&-a ), Baladi ( o=e )
and their crossbred (o-~-eo) goats in summer and
winter seasons.
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winter and summer seasons.’ Anglo—-Nubian and AB goats
showed ,higher percent changes in TP, U-N and Cr than B
goats during winter season. In summer, TP and A were the
least affected in Anglo—Nubian goats than other animal
groups. Serum transaminase activities showed dif ferent
trends between animal groups in winter and summer
geasons. In winter, GOT and GPT showed higher percent
changes in A and B goats than their crossbred, whereas
in summer the B and the crossbred gocats were more
affected than the A goats in this regard {(Table 1 and
Fig. 3). On the other hand, serum alkaline phosphatase
activity showed decreased levels in animal groups due to
starvation during winter and summer Seasons (Fig. 3).

The percent changes were more cbvious in A and B goats

than their crossbred goats in winter and summer Seasons
(Table 1).

Table 1. Percentage changes. in some blood parameters
after three days of starvation in Anglo—-Nubian
(A), Baladi (B) and their crosebred (AB) goats
during summer and winter seasons -

Parameter Winter Symime r
A B AB A B AB

Blood wolume -15.9 -15.6 -13.2 -17.4 =-14.0 =377
Plasma wvolume -27.8 -13.9 -21.1 -22.6 -23.1 -29.8
Plasma Dsmolality +11.6 +13.5 +12.1 =+14.5 +11.4 +15.8
Total Protein +10.1 + 9.3 +10.5 +15.6 +14.1l +22.8
Albumin +22.9 +24.2 +18.8 +21.1 +16.7 +17.9
Globulin +1.5 + 3.8 + 1.8 + 7.5 +11.6 + 2.3
Urea-Nitrogen + 7.1 + 3.5 + 7.3 +8.9 +14.9 +14.0
Creatinine +20.0 +13.8 +16.3 =+ 7.1 +13.7 +16.0
Glutamic Oxaloacetaic Transaminase +26.9 +20.9 +11.9 +17.5 +27.9 +22.3
(GOT)
Glutamic pyruvic Transaminase (GPT) +25.5 +42.4 +19.1 + 9.5 +24.1 +24.0
Alkaline phosphatase (AP} -37.8 -27.5 -20.8 -27.6 -35.2 -13.8
. Ccontrol - Starvation

Percentage change = —————-—-"-—---TTTTTTTTTTTT x 100

caontrol wvalue

DISCUSSION

Feed restriction is associated with decreases in water
intake and consequently in pody weight gain. Okab et al.
(1994) found decreases in total water intake of Anglo-
Nubian, Baladi and their crossbred after three days
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Stravation. The decreases in blood and plasma volumes of
all animals after three days starvation are mainly due
the reduced water and feed intakes. This in turn caused
an elevation in plasma osmolalilty of all animals.
variations between animals and between seasons in
response to the above parameters are presented in
Table 1 and Fig. 1. Hassan (1989) reported a decrease in
plasma volume and an increase in plasma osmolality of
Anglo-Nubian, Baladi and their crossbred after three
days dehydration. In the present study, the increase in
plasma osmolality in Baladi goats was not as high as in
Anglo-Nubian and the crossbred goats during the summer
season. This may be attributed to a slow rate of
absorption from the rumen, which acts as a reservoir to
protect the wvascular system from sudden dilution.
Starvation caused elevation in TP, A, G, U-N, Cr, GOT,
and GPT in all animals. The increase in serum poteins
during starvation could be due to the decrease in blood
volume and/or the movement of proteins from tissue to
blood (Hassan, 1989). The increase in blood proteins,
particularly albumin, seems to play a significant role
in the change in blood osmolality that was observed in
the prresent study. Comparison of the magnitude of
changes in these parameters in the three breeds of goats
indicates that the oxotic breed (Anglo—-Nubian) had
higher elevations in the overall values of TP, A, and
Cr. U~N and Cr tests are common for measurements of
kidney function. The increased levels above control of
these tests may indicate stressful condition or impaired
kidney function which were associated with feed
deprivation mainly in Anglo-Nubian followed by the
crossbrred goats during winter and summer seasons.
Keenan et al. (1986) showed that submaintenance feeding
in sheep caused elevation in plasma creatinine levels.
Ali et al. (1984) found that Nubian goats restricted for
96 or 168 hrs raised the plasma activity of aspartate
transaminase and plasma concentrations of lactate,
pPyruvate, non-esterfied fatty acids, colestercl, ketone
bodies and bilirubin. However, concentration of total
plasma protein decreased.

These observations agree with our results on Cr, and
transaminases. However, the wvariable response of the
three groups of animals in these parameters due to feed
restriction indicated better tolerance of the native
Baladi goats to harash environment (feed deprivation and
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season). Crossbreeding of purke exotic breeds with native
breeds gqould be the best way to form type of animals
adapted to environment and contain the potential genetic
merit for high production.

REFERENCES

Ali, B.W., T. Hassan and N. Musa, 1984. The effect of
feed restriction on certain haemotological indices
enzymes and metabolites in Nubian goats. Comp.
Biochem. Phys. 79: 325-328.

Armstrong, W.D. and C.W. Carr, 1964. Physioclogical
Chemistry: Laboratory Direction, 3rd ed. Birgess
Publishing Company, Minneapolis, MN, pp 110-125.

Devendra C and M. Burns., 1970. Goat Production in the
Tropics. Tec. Communication No. 19, Commenwealth
Bureau of Animal Breeding and Genetics,
Edinburgh.

Doumas, B.T., W.A. Watson and H.G. Biggs, 1971. Albumin
standards and the measurement of serum albumin
with bromocresol green. Clin. Chem. Acta. 31:87-
96.

Hassan G.A., 1989. Physioclogical response of Anglo-
Nubian and Baladi goats and their crossbreeds to
water deprivation wunder sub-tropical conditions.
Livestock Production Sci. 22: 295-304.

Keenan, D.M. and €.J. Rllardyce, 1986. Changes in
plasma creatinine levels of sheep during
submaintenance feeding. Aust. Vet. J. 63: 29-30.

Morrison, F.B., 1955. Feeds and Feeding 2nd ed. The
Morrison Publishing Co. In. Clinton. Iowa, USA.

Okab. A.B., M.A. Ayoub, K.I. Kamel, G.A. Hassan and
M.H. Salem, 1994. Effect of feed deprivation on
physiclogical performance of Anglo-Nubian, Baladi
goats and their crossbred under subtropical
conditions. Ind. J of Anim. Sci. (Submitted).

Oser, B.L., 1976. Hawk's Physiological Chemistry 3rd.
ed. Mc. Craw-Hill, Inc. pp. 1148-1149.

sps, 1982. SAS User‘s Guide: Statistics. SAS Inst.,
Inc., Cary, NC., USA.



Egyptian J. Anim. Prod. (1995). 61

i 312 5o pl piasS sl ulaall Gy Ao g sadh G
(A gl dpda ) 3 jlad) (hlial) B Lgdaiddy gl y

T Jalg psal ol Jals — Yl QU s dlaas - ‘Glie | s Ao

4_aala s gl Lladl QLJ‘)_\J! A gna (Al #LILHIJJ]I fL__...:E -
e sl 3L A mala G:L..CJ_.J_}H FEILY tuql,_._].;.“ ttu\ﬂ ‘a...u.i ~Y cig_}.fﬁuﬂ.

lead Dla ol A8 5aa) Laghaila 5 (galdll 5 i slad¥l ele Cic g
Cians Aadl 8 s A G ya elal el (b Ciseally o102
Oy i o5 Adalad) G gl G o gn IS s padl s Dl
el Ahas gl pladl

b L DU pma g ol asa alind Cas aa gl o il O el
e W I s WIS W (VSN R WG By, U1 W PRI ' BTN
cigeall

SEFRT DUSIRSTINN DU "D T WP P WIS [FRPES PR
Slaal 3 glac ol S sl Gaa g 3o s glalle e il 1S
TN BTN RS TN [ IC. E JSTRRC PRI\ SNYS -ORR [ B PR P DV
Al 5 i A e Aadted G pall 3 Gadad) (sae\al jiliu gl a3
SN G bl 3 8 L) Al o il e
s lall Goli il g it o L Al o ga o GIIXS 5 Adbis i
Cadl sulael oda a3 A0 Sl Gayisladil el G ekl
e Al Delall s 08 e Jag a0 eV gl 5 Rlad el
Al s jeladly 5 lia g gl 00 Jass



