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SUMMARY

The levels of glucose, total lipids, free fatty acids and phospholipids
were cstimated in four species of rabbits (New Zealand, New Zealand X
Balady. Balady X New Zecaland and Balady). Since, the present study
was ong of the scientific plane of the Animal Reproduction Research
Institute (ARRI), Al-Ahram, Giza, Egypt, so. five adult and healthy
female rabbits from each species were raised under the balanced levels
ol nutrition at the experimental farm of the institute. Both plasma and
serum samples were collected from all the rabbits before pregnancy (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 increase in the
level of blood glucose during the 14th and 21st days of pregnancy, but it
deereased significantly at the 28th day of pregnancy. A significant
increase in the levels of total lipids. free falty acids and phospholipids
from the day 14 till the day 28 of pregnancy. After 2 days of parturition,
the values of glucose, tolal lipids, free fatty acids and phospholipids
returned back 1o their normal values. In general the figures ol all the
parameters, in this study, were significantly higher in the New Zcaland
pure (NP) species followed by New Zealand X Balady (NC}) then Balady
X New Zealand (BC) species. The Towest parameters were noticed in the
Balady purc (BP) specics.
Key words: Glucose-Lipids-Pregnancy-Rabhits

INTRODUCTION

During labor free fatty acids are the principal fuel. This increase
in maternal free fatty acids may serve to spare glucose as a metabolic
fuel in the fetus. Free fatty acids and blood glucose levels were
significantly higher in the maternal than in the fetal side during the
coarse of pregnancy (Kashyap et al.. 1976 and Gilbert et al.. 1991 and
1993). Also, Hay et al. (1984) mentioned that in the pregnant rabbits,
blood glucose concentration fell by the end of gestation 10 an average
value of 74.6=2.7 me/dl, significantly less than the glucose
concentration in the same animals before pregnancy (88.242.4 mg/dl).

Gilbert et al. (1984) and Bouisset ¢t al. (1986) studicd the
metabolic demands of the uterus in rabbits at days 24 and 30 of
gestation, they found that during these two periods. the amount of
alucose directed to the gravid uterus represented 13 and 36% of the
maternal  glucose  turnover  rate. respectively,  The  maximum
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contributions  of glucose and free fatty acids to the uterine oxygen
consumption on day 24 were 80 and 30%, respectively. They confirmed
that at term, the gravid uterus is a site ol high glucose consumption and
they demonstrated that in a non ruminant species, free [ally acids, would
be a substantial source of carbon and the glucose concentration
decreased with pregnancy to a value at term cqual to 85% of the
pregnancy value but there were rise significantly in the second half of
pregnancy.

Elphick et al. (1975) and Elphick and Hull (1977) studied the
passage of fatty acids across the placenta in 28 day pregnant rabbits. by
comparing the fatty acid distribution in plasma free fatty acids (FFA) of
umbilical cord artery and vein with that in matemal plasma. They found
that, all the major fatty acids present in fetal adipose tissue cross the
placenta and the net transport of cach fatty acid depends in parton
maternal concentration.

Stammers ct al. (1983) measured the serum lipid profiles in
pregnant rabbits at the three (rimesters of pregnancy, after parturition
and during lactation. They indicated a significant increase in the serum
concentrations of free fatty acids, total lipids and phospholipids in the
second trimester of pregnancy. Very highly significant increase
demonstrated in  the level of free fatty acids, total lipids and
phospholipids at third trimester of pregnancy.

Stammers et al. (1995) and Montoudis et al. (1999) stated that
there was a significant incrcasc in the maternal concentration of
phospholipids and free faity acids (FIFA) at the third trimester of
prcgnancy in rabbits. However, the composition of FFA crossing the
placenta is modulated to become more similar to that of the cxogenous
lipid.

Viard-Drouet ¢t al. (1984) determined the changes in
biochemical composition of the plasma due to pregnancy in healthy
rabbits doe which are total lipids and phospholipids. The results showed
a significant increase in total lipids and phospholipids levels at the
second weak of pregnancy. These levels still highly increased till the day
28 of pregnancy and return progressively, after parturition, to the valucs
obtained in non-pregnant and non-lactating rabbits.

With a few exceptions, changes that occur in the serum
chemistry parameters during pregnancy in the rabbits arce similar to those
observed in pregnant women. So, the rabbit can be considered a suitable
specics  for embryo-fetal development toxicity studies (Wells et al.,
1999). Therefore the present work aimed to study the levels of glucose,
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total Tipids, free falty acids and phospholipids during pregnancy in
rabbits. The obtained data will be necessary o record at any time the
levels of these parameters will be alfected, and to determine, the daily
need of these parameters all over the gestation period and after
parturition.

MATERIAL and METHODS

Four species ol rabbits (New Zealand pure, New Zealand X
Balady, Balady X New Zealand and Balady pure), five adult and healthy
female rabbits from each species were submitted for the experimental
procedures, another four female rabbits (one [rom each species) were
kept as a control. Two malc rabbits (one New Zeland pure and one
Balady pure) were kept for fertilizing the experimental females only.
Since, the present study was one of the scientific plane of the Animal
Reproduction Research Institute (ARRI) Al-Ahram, Giza, Egypt, 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
experimental farm  of the institute. Pregnancy was diagnosed by
abdominal palpation 10 days aller breeding and by vaginal smears
examination of the female rabbits (Ciro and First, 1976).

Both plasma and serum samples were collected from all the
female rabbits before pregnancy (day (), during pregnancy (days 7, 14,
21, and 28) and 2 days after parturition (day 32).

Determination of glucose: Plasma glucose was determined by
glucosc kits of Bio Merieux according to the method of Trinder (1969),

Determination of total lipids: Scrum total lipids were
colorimetrically determined by lipid kits of Bio Merieux according to the
methods of Chabrol and Charonnat (1937) using sulfo-phospho-vanillic
mixture.

Determination of free fatty acids: Serum free fatty acids were
colorimetrically determined according o the method described by
Schuster (1979) using methyl red indicator and heptan-isopropanol
mixture.

Determination  of phospholipids: Serum phospholipids were
determined by kits of Bio Mericux alter the method of Takayama et al.
(1977).
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RESULTS

The data recorded in Tables 1 and 2 and Figures 1 - 4 showed the
differences in the levels of plasma glucose, serum total lipids, free fatty
acids and phospholipids between the non pregnant (control group) and
the pregnant females, also. between the pure and the cross bred species
of rabbits.

Plasma  glucose: A significant increase (p<0.05) in the values of
blood glucose was recorded at the 14th day of pregnancy in New
Zealand pure (NP), New Zcaland ? Balady (NC), Balady ? New Zcaland
(BC) and Balady pure (BP) (83.65+1.25,82.24+1.32.81.94%1.33 and
80.46+1.48 mg/dl, respectively) than the control group (76.45=1.47
mg/dl). A highly significant increase (p=(.01) was detected at day 21 of
pregnancy but, at day 28 of pregnancy there was a significant decrease in
the level of blood glucose than the control group. At day 32 (2 days after
parturition) the values of the pregnant groups retumned near the values
recorded in both the control group and the day before mating (day 0).

Serum total lipids: A signilicant increase (p<0.03) in the serum
total lipids at day 14 of pregnancy (479.73t1.10, 476.614£2.25.
473.59£1.23 and 468.4=1.40 mg/100ml in NP, NC, BC and BP,
respectively) than the control group (462.12£5.59 mg/100ml). At day 21
of pregnancy a highly significant increase (p=0.01) was detected. At day
28 of pregnancy there was a very highly significant increase (p=0.001)
in total lipids value in pregnant rabbits than the control group. At day 32
(2 days afler parturition) the vaiues of the pregnant groups rcturned near
the values recorded in both the control group and the day before mating
(day 0).

Serum free fatty acids: There was a significant increasc
(p=0.05) in the values of free fatty acids of NP, NC, BC and BP rabbits
(58.15£2.99, 57.5542.43, 55.17x1.56 and 52.9240.26 mg/100ml,
respectively) than the control group (47.7642.41 mg/100ml) at the day
14 of pregnancy. Alday 21 of pregnancy there was a highly significant
increase (p<0.01) in the four groups of rabbits than the control group. At
day 28 of prcgnancy there was a very highly significant inerease
(p=0.001) in free fatty acids value in pregnant rabbits than the control
group. Al day 32, (2 days after parturition), the values of the pregnant
groups returned near the values recorded in both the control group and
the day before mating (day 0).

Serum phospholipids: The serum phospholipids parameters
were significantly increased (p=0.05) at the 14th day of pregnancy in the
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NP, NC, BC and BP rabbits (122.30£3.22, 119.31£3.29. 117.1242.21
and 114.0610.15 mg/100ml, respectively) than the control group
(108.77+2.13 mg/100ml). At days 21 and 28 of pregnancy there was a
highly significant increasc (p=0.01) in the phospholipids value in
pregnant rabbits than the control group. At day 32, (2 days after
parturition), the values of the pregnant groups returned back near the
values recorded in both the control group and the day before mating (day
0).

In general the figures of all the parameters, in this study, were
significantly higher in the New Zealand pure species followed by New
Zealand X Balady then Balady X New Zealand species. ‘The lowest
parameters were noticed in the Balady pure species.

DISCUSSION

The present study revealed that, the normal plasma glucose
averaged 78.11£1.49 mg/dl in healthy control rabbits. This finding was
on line with Coles (1980) who reported values of 35-75 mg/di, Hay et al.
(1984) who mentioned a valuc of 88.2:+2.4 mg/dl. and Kancko (1989)
who reported that blood glucose in healthy rabbits was 50-80.2 mg/dl,
The increase in values of glucose during the time intervals of pregnancy
was in agreement with Gilbert et al. (1984), while the decrease in its
level at the day 28 of pregnancy was agree with Hay et al. (1984) who
reported  values  of 882424 mg/dl before mating then became
significantly less by the end of gestation to reach valucs of 74.612.7
mg/dl.

In regard to the normal lipidogram of healthy rabbits examined in
the present study, it is evident that the serum total lipids was averaged
460.21£7.20 mg/100m! in the control rabbits under examination. This
result was near the results mentioned by Yanny (1989) who reported
values ol 483.59+77.88 mg% in New Zealand white rabbits. Lower
levels of total lipids were recorded by Bovd (1942) (243.0--89.0 mg%)
and Garbus et al. (1967) (32.848.0 mg%) in the scrum of New Zealand
white rabbits, while rather higher values were recorded by Westerman et
al. (1970). The increase of levels of total lipids, in the present study,
dwing the [4th, 21st, and 28th days of pregnancy. then its values
returned near normal as before mating was on line with data recorded by
Stammers et al. (1983} and Viard-Drout et al. (1984) who stated that
there was an increase in total lipids during time of pregnancy and then
return to normal valtues before pregnancy after parturition.
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This work revealed that, the value of serum frec fatty acids
averaged 47.60+1.85 mg%. Yanny (1995) réported that scrum free fatty
acids in two groups of healthy New Zealand rabbits were 50.82+13 .88
and 48.22410.4 mg% but Coles (1967) reported a value of 45.8 mg% in
healthy New Zealand rabbits. The increase in levels of free falty acids
during the time intervals of pregnancy was in accord with Stammers et
al. (1995) and Montoudis ¢t al. (1999).

In the present study, the average level of phospholipids in control
healthy rabbits was 106.01+2.49 mg%. Our data were in agreement with
the values reported by Coles (1974) who reported phospholipids value of
105.2=3.0 mg% and Kaneko (1989), who reported a value of 104.0=8.0
mg%. On the other hand. lower values were recorded by Boyd (1942)
(78.0433.0 mg%), but higher values (113.0£29.0 and 116.22+33.4 mg%)
were tabulated in New Zcaland rabbits by Westerman et al. (1970) and
Yanny (1988), respectively.

The use of four different species (pure and cross breed), in this
study, is to find the differences in the biochemical parameters of their
serum during pregnancy. The results revealed that these differences were
minute, so, the cross breed species ol rabbits could be used in case of the
difficulty in obtaining the pure specics. Also we found that the free fatty
acids (which highly significantly increased) were the main source of fuci
to the foetus than the glucose (which decreased) at term.
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