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SUMMARY

Four species of rabbits (New Zealand, New Zea-
land X Balady, Balady X New Zealand and Bala-
dy). five adult and healthy female rabbits from
each species were chosen to estimate the levels of
total proteins, triacylglycerols, lipoproteins {LDL
(Low Density Lipoproteins), HDL (High Density
Lipoproteins) and VLDL (Very Low Density Li-
poproteins)}, and cholesterol. Since, the present
study was one of the scientific plane of the Ani-
mal Reproduction Research Institute (ARRI), Al-
Ahram, Giza, Egypl, o, all the rabbits were
raised under the balanced levels of nutrition at the
experimental farm of the institute. Serum samples
were collected from all the rabbils before preg-
nancy (day 0), during pregnancy (days 7, 14, 21,
and 28) and 2 days after parturition (day 32). The

results revealed that there was a significant de-

crease in the total proteins level from the [4th day

" and during the day 21 of pregnancy, then a signif-

icant increase during the 28th day of pregnancy.
The level of total proteins returned normal two
days after parturition. The behaviour of Triacyl-
glycerols level was the same as total proteins but
in the opposite direction. The level of lipoproteins
and cholesterol were significant decreased from
the 14th to the 28th day of pregnancy, then re-
turns to normal two days after parturition. In gen-
cral the figures of all the parameters, in this study,
were significantly higher in the New Zealand pure
(NP) species followed by New Zealand X Balady
(NC) then Balady X New Zealand (BC) species.
The lowest parameters were noticed in the Balady

pure (BP) species.

INTRODUCTION

Viard-Drouet et al. (1984) determined the chang-
es in biochemical composition of the plasma due
to pregnancy in healthy rabbits doe which are to-

tal protein, triacylglycerols and cholesterol. The
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results showed a fall in total plasma protein and
cholesterol levels and arise followed by a marked
fall in plasma triacylglycerols level. During lacta-
tion, these levels returned progressively lo the
values obtained in non-pregnant and non-lactating

rabbits.

The changes in blood lipids due to gestation in
homozygous and heterozygous Newzealand white
rabbits were recorded by Ockert et al. (1985),
Shiomi et al. (1987) and Mortensen and Frandsen
(1996). They found that the total cholesterol was
lower during the gestation while the triacylglyce-
rols were higher when compared to the levels at
mating. then returned to the first data after parturi-

tion and during lactation.

Montoudis et al. (1999) mentioned that pregnancy
is associated with a hyperlipidemic state where
the totality of essential fatty acids and 50% of the
lipids needed by the fetus are transferred by the
placenta from the maternal circulation. They de-
termined the lipid fractions and their lipoproteins
in pregnant rabbits before mating and at cach tri-
mester of pregnancy. The results showed that at
the 10th day of pregnancy the concentration of to-
tal cholesterol and lipoproteins decreased and af-
ter 20 days of pregnancy, the levels became in
continuos decreasing, also, triacylglycerols me-
tabolism was biphasic showing a significant in-
crease followed by a diminution in their concen-

tration.
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Wells et al. (1999) studied the serum chemis,
paramelers in 2 groups of pregnant rabbits o
scss changes in these paramelters over the cours
of gestation. These data were used to gencerate .
historical control reference range for embryo
foctal development regulatory toxicology studiz
During the 28 days gestation period, the major
changes observed were that triacylglycerols in-
creased to their maximum value by day 19 and
then steadily decreased until day 28, while, totl

protein decreased steadily from day 13 onward.

Rabbit livers express two genetically distinct e
ceplors for plasma lipoproteins, the low-densily
lipoprotein (LDL) receptors (mediates the rapid
removal of VLDL and IDL (very low density and
intermediate density lipoproteins) from plasmu
and the chylomicron remnant receptor. During
pregnancy in normal rabbits, there was rapil
clearance of VLDL and IDL in the liver, which
are converted to LDL (low-density lipoproteins)
In case of homozygous Watanabe-heritable hyi»
er-lipidemic (WHHL) rabbits, LDL receptors ar
genetically deficient, but chylomicron remnant -
ceptors are normal. Hence WHHL rabbits clew
LDL from the circulation at an abnormal slow
rate, but they clear chylomicron remnants at
normal rate leading (o massive increase of plasmi
VLDL levels and atherosclerosis in WHHL rab-
bits (Attie ct al., 1981 and Kita ct al., 1981,198?
and 19806).

Blood chemistry of pregnant animals reflects the
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nutritional provision for the foctus and the mother
and threw some light upon the food requirement
of the doe during this critical period of life.
Therefore, the present work aimed to study the
levels of total proteins, triacylglycerols, lipopro-
teins {LDL (Low Density Lipoproteins), HDL
(High Density Lipoproteins) and VLDL (Very
Low Densily Lipoproteins)}, and cholesterol dur-
ing pregnancy in rabbits. The obtained data will
be .ncccssary o record at any time the levels of
thesc parameters will be affected, and to deter-
mine, the daily need of these parameters all over

the gestation period and after parturition.

MATERIALS AND METHODS

Four species of rabbits (New Zealand pure, New

Zealand X O Balady, Balady X O New Zca-
Ian;l and Balady pure), five adult and healthy fe-
male rabbits from each species were submitted for
the experimental procedures. Another four female
rabbits, one from cach species were kept as a con-
trol grdub. Two rﬁale rabbits (one New Zealand
pure and one Balady pure) were kept for breed-
ing. Since, the present study was one of the scien-
tific plane of the Animal Reproduction Research
Institute (ARRI), Al-Ahram, Giza, Egypl, so, all
the rabbits (6-8 months old, 2.1-3.2£0.20 Kg
body weight and non pregnant) were raised under
the balanced levels of nutrition at the experimen-
tal farm of the Institute. Pregnancy was diagnosed
by abdominal palpation 10 days after breeding

and by vaginal smears examination of the female

Vet.Med.J..Giza.Vol.50,No.3(2001)

rabbits (Ciro and First, 1976).

Serum samples were collected from all the female
rabbits before pregnancy (day 0), during pregnan-
cy (days 7, 14, 21, and 28) and 2 days after partu-
rition (day 32).

Determination of total proteins: -

Scrum total proteins were determined by protein
kits of Bio Mericux after the method of Henry
(1964) and Gornall (1968).

Determination of triacylglycerols: -
Serum triacylglycerols were determined by tria-
cylglycerols Kits of Bio Merieux according to the

method of Fossati and Prencipel (1982).

Determination of LDL cholesterol: -
Serum low-density lipoprotein (LDL cholesterol)
was determined by using Bio Merieux reagent

kits according to the method of (Steinberg, 1981).

Determination of HDL cholesterol: -
Serum high-density lipoprotein (HDL cholesterol)
was determined by using Bio Mericux kits ac-

cording to the method of (Burstein, 1970).

Determination VLDL (Very Low Density Lipo-

protein): -
VLDL was calculated from triacylglycerols ac-

cording to Friedwald et al. (1972) who reported

that VLDL is present in a concentration equal to
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Chart (1): Serum total protein (/100 ml) in rabbits at different time intervals of pregnancy.
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Chart (2): Serum triacylglycerols (mg/100 ml) in rabbits at different time intervals of pregnancy.
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Chart (3): Serum total cholesterol (img/100 ml) in rabbits at different time intervals of pregnancy.
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Chart (4): Serum LDL (g/100 ml) in rabbits at diffcrent time intervals of pregnancy. ’
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Chart (6): Serum VLDL (mg/100 ml) in rabbits at different time intervals of pregnancy.
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one lifth of triacylglycerols concentration. So,

VLDL= triacylglycerols + 5, then it is calculated

in

by statistical analysis according to Hill (1977).

This is usually valid for triacylglycerols concen-

trations<400 mg/dl.

Determination of total cholesterol: -

Serum total cholesterol was determined by total
cholesterol kits of Bio Merieux according to the
method of Richmond (1973) and Allain et al,
(1974).

RESULTS

The results recorded in tables 1 and 2 and figures
| - 6 showed the differences in the levels of serum
total proteins, triacylglycerols, lipoproteins {LDL
(Low Density Lipoproteins), HDL (High Density
Lipoproteins) and VLDL (Very Low Density Li-
poproteins)], and cholesterol between the non
pregnant (control group) and the pregnant fe-
males, also, between the pure and the cross bred

species of rabbits.

Serum total proteins: A significant decrease
(P<0.05) in the values of total proteins was re-
corded at the 14th day of pregnancy; followed by
a highly significant decrease (P<0.01) during the
21st day of pregnancy. A highly significant in-
crease (P<0.01) during the 28th day of pregnancy
till parturition, the level of total protein returned

normal two days after parturition.

420

Serum triacylglycerols: A significant increas
(P<0.05) in the values of triacylglycerols was re.
corded at the 14th day of pregnancy: lollowed by
a highly significant increase (P<0.01) during the
21st day of pregnancy. A significant decrease
(P<0.05) during the 28th day of pregnancy till
parturition. The level of triacylglycerols returned

near normal two days afler parturition.

Serum lipoproteins:

LDL-cholesterol and HDL-cholesterol: There
was a significant decrease (P<0.05) in LDL cho-
lesterol and HDL cholesterol levels from the [4th
day, during the day 21 of pregnancy (P<0.01).
and during the 28th day of pregnancy (P<0.001)
till parturition. Its level returned around normal

two days after parturition.

VLDL-cholesterol: There was a significant de-
crease (P<0.05) in the VLDL cholesterol level
from the 21st day and during the 28th day
(P<0.01) of pregnancy till parturition, lts level re-

turned near normal two days after parturition.

Serum total cholesterol: There was a significan!
decrease (P<0.05) in serum cholesterol at the 14ih
day of pregnancy. At day 21 of pregnancy thert
was a highly significant decrease (P<0.01) in it
levels, which changed (o a very highly significant
decrease (P<0.001) at day 28 of pregnancy till the
day of parturition, then returns near to the norm

values (wo days after parturition.
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In general, all the parameters, in this study, were
significantly higher in the New Zealand pure spe-
cies ftollowed by New Zealand (5 Balady then Ba-
lady B New Zealand species. The lowest parame-

ters were noticed in the Balady pure specics.
DISCUSSION

In the present study, the values of serum total pro-
teins in healthy rabbits averaged 5.5010.88 gm%.
Our data agreed with those reported by Carlos et
al. (1967) and Hegazy (1989) who found that the
amount of total protein in the serum of normal le-
m'..llc New Zealand rabbits was 5.740.27 and
5.840.29 gm%, respectively. The observed de-
créase in values of total proteins at the day inter-
vals of pregnancy was in accord with Wells et al.
(1999).

In the present study, the average serum triacylgly-
cerols was 104.481+5.22 mg% in control healthy
rabbits. This data was near the values recorded by
Yanny (1988) who reported that the serum triacyl-
glycerols of healthy New Zealand rabbits was
108.22+17.4 mg% and by Kaneko (1989) who re-
ported that the level of triacylglycerols equal to
90-122 mg% as a normal range. The biphasic re-
action of triacylglycerols recorded during the
stages of pregnancy by increase al the 14th day of
pregnancy, then steadily decrcase near the term
(28th day) was in agreement with the data report-

ed by Harlow et al. (1980) and Montoudis et al.
(1999).

Vet.Med.J..Giza.Vol.50,No.3(2001)

The average serum cholesterol was 131, 1444.87
mg% in the present study. These results were on
line with Kancko (1989) who reported that, the
normal values of total cholesterol were 95 -
135£5.3 mg%. Extremely lower values of choles-
terol were reported during different time intervals
ol pregnancy in New Zcealand white rabbits as re-
ported by Boyd (1942), Burns ct al. (1966) and
Burroughs (1971) who gave values of 45.0+18.0,
26.7£1.3 and 76.0£3.0 mg%, respectively. The
decrease in values of cholesterol during the day
intervals of pregnancy, in our resulls, were in
agreement with Harlow ct al. (1980) and Ockert
ct al. (1985) who reported that, during the time of
pregnancy there was a decrease in values of cho-

lesterol and return normal after parturition,

In this study, the values of LDL, HDL and VLDL
(serum  lipoproteins)  averaged 6l.2A8i2.6I.
39.0342.43 and 20.92£1.16 ‘mg%, respectively.
These data were in agreement with the data re-
corded by Kancko (1989) who reported that the
serum HDL-cholesterol in healthy rabbits was 35-
60 mg%, LDL-cholesterol was 55-70 mg% and
VLDL was 18-22 mg%. Also, our data were on
line with the results of Yanny (1995) who report-
cd that the normal values of lipoproteins in
healthy rabbits were 62.4+12.4, 72.8+11.9 and
23.7£10.8 mg% in HDL, LDL and VLDL, respec-
tively. The decrease in values of serum lipopro-
teins during the time intervals of pregnancy was

in agreement with Ockert et al. (1985).
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It is obvious, from the present study, that there
was a decrease in the values of total proteins at
the first and second trimesters of pregnancy
which was referred to the great need of proteins to
form the foctal membranes, foetal fluids and helps
the foetus to grow up and increase in its weight.
The increase in values of total proteins and the
highly degradation of the maternal triacyloglyce-
rols, lipoproteins and cholesterol during the third
trimester of pregnancy provide the foetus, at this
critical stage of life, with energy to form its body,
adipose tissues and for its movement specially at
term. Two days after parturition, the levels of to-
tal proteins, triacyloglycerol, lipoproteins and
cholesterol were found to return back near their
normal levels before pregnancy and of control
group. This was referred to the dependence of the
doe on its stored energy in the adipose tissues in

the form of triacyloglycerols.
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