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ABSTRACT
The aim of this study was to assess biochemical markers of rabbit amniotic fluid during fetal growth stage
of successful pregnancy. Experiments were executed on 15 pregnant rabbits at three different time point
of successful pregnancy i.e. day 18, day 25 and day 28 with commercially accessible kits for biochemical
markers that includes glucose, total protein, albumin, creatinine, triglycerides, blood urea nitrogen
(BUN), alanine transaminase (ALT) and aspartate transaminase (AST). The current study demonstrated
the ascertained value in amniotic fluid for glucose, total protein and albumin at day 18, 25 and 28 was
42.9±0.80, 37.4±0.90, 36.5±0.88mg/dl; 17.9±0.30, 16.1±0.22, 13.9±0.34g/l; 13.9±1.6,11.5±0.75,
8.8±0.15g/I whereas that of creatinine, triglyceride, BUN, ALT and AST at the corresponding days
of pregnancy were 1.5±0.1, 1.6±0.2, 1.7±0.15mg/dl; 6.06±0.15, 4.6±1.2, 3.2±0.8mg/dl, 13.1±0.02,
14.2±0.3, 18.5±0.3mg/dl; 36.5±0.6, 32.8±0.5,17.3±1.2 IU/l; 7.9±1.3, 8.7±0.4, 14.8±1.9 IU/l. During
current study, glucose, total protein, Albumin, triglyceride and ALT was significantly down regulated
whereas creatinine, BUN, and AST was up regulated in the amniotic fluid at the end of fetal growth of
successful pregnancy in rabbits.

INTRODUCTION

F

ast expansion in human population has been associated
with reduced protein intake in the developing countries
and great variation has been observed in its consumption
despite the fact that animal origin protein are considered
essential portion of the human foodstuff (Okai et al.,
2005). Rabbit farming has a substantial prospective for the
provision of the most animal protein in the developing world
based on reduced cost and space provision. Additionally
the reproductive activities such as small pregnancy period,
fast growing growth speed, high proliferation and usage
of agricultural offshoot, make the rabbit farming the most
suitable enterprise for the subsistence of the low income
people in the developing countries (Cheeke, 1986).
Meat production is the most important aspect of rabbit
production and rabbit’s meat is a good source of animal
protein for human beings. Due to low value of cholesterol,
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50g/100g; fat, 4g/100g; energy, 124kcal/100g rabbit meat
is a source of healthful food but high in protein, 22g/100g.
Rabbit is most extensively utilized mammalian
model used in the field of reproduction and developmental
biology and/or biotechnologies such as cloning. A key
feature of rabbit as animal model is its applicability to
the human condition. Since both rabbit and human have
the same hemochorial type of placenta (Chesne et al.,
2002). Fetal fluid is prerequisite for efficient connections
between fetal and maternal tissues, as fetal fluids prevents
developing fetus from any mechanical shock during
gestational period (Amle et al., 1992; Khadjeh et al.,
2007). The fetus is surrounded by exclusive aqueous
amniotic fluid sac during the entire gestational period.
Major part of the amniotic fluid may be proteins and
metabolites produced by amniotic cells, placental tissues,
and excretion of the developing fetus (Moore 1982;
Hammer et al., 1997; Pelizzo et al., 1914). Recently it has
been reported that organic substances like total protein in
the amniotic fluid has been associated with modulation of
the developmental process of growing fetus (Tong et al.,
2009). Little information is available on the reproductive
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characteristics of the rabbit fundamentally pertaining to
amniotic fluid composition. Therefore the comprehensive
and detail description of the biochemical aspects of the
amniotic fluid is essential for better understanding of the
fetal metabolism that would ultimately be helpful for the
accurate assessment of alteration in the fetal metabolism
and other associated anatomical or pathophysiological
abnormalities during fetal growth stage (Prestes et al.,
2001).
The domestic rabbit (Oryctolagus cunniculus) is an
important non-ruminant herbivore for meat production.
Improvement of the reproductive management of the local
rabbits would proficiently make better its production under
backyard production system. Furthermore enhancement of
the reproductive efficiency of local rabbits is our incessant
task with provision of maternal nutrient supply at the
different reproductive stages of pregnancy. To increase the
reproductive efficiency and productive performance of the
local rabbits, regular monitoring of the reproductive status
with provision of essential nutrients including the glucose,
lipid and protein is fundamental during developmental
stages of pregnancy since the growth of developing fetus
depends upon these nutrients. Currently we have reported
biochemical profile of O. cuniculus during successful
pregnancy under backyard production system (Wahab et
al., 2016). Since different stages of development during
pregnancy have an effect on the glucose, protein and
other biochemical indicators in rabbits for the growth of
the developing fetus. The sequential biochemical profile
of the amniotic fluid during placentation and fetal growth
stages of pregnancy are not yet been fully reported despite
the study of Ozegbe (2005) that has been carried out at
full term. Consequently, our study has been carried out for
elucidation of the reference biochemical values for selected
biochemical constituents in the amniotic fluid at the end of
placentation period and fetal growth stages of pregnancy
in the local rabbits under the existing management system.

MATERIAL AND METHODS
Investigation of the current research project and
the use of experimental animal were in accordance with
the approval of ethics committee of Faculty of Animal
Husbandry and Veterinary Science, the University of
Agriculture, Peshawar. Experiments were carried out
on 15 nondescript pregnant local rabbits at fixed time
point (i.e. at day 18 (5 rabbits), day 25 (5 rabbits) and
day 28 (5 rabbits)) of successful pregnancy. The mating
date was considered as day 0 of the pregnancy .Theses
experimental rabbits were purchased from rabbit breeders/
farmers at the open market having the standard breeding
or reproduction facility for reproductive management of

theses rabbits under normal condition. The auricular ear
vein of the experimental rabbits was used for collection
of the blood aseptically at specified days of pregnancy.
After blood sample collection from the auricular vein,
rabbits were sacrificed by the intravenous injection of
130 mg/kg pentobarbital sodium. Intact fetuses along
with placentas and amniotic fluid were collected as per
standard protocol. For collection of amniotic fluid, the
abdomen of the experimental rabbits at day 18, 25 and
28 were was aseptically prepared. Mid line incision was
made on the skin to approach the pregnant uterus. The
gravid uterine were cut open at dorsal curvature without
damaging the fetal sac. The amniotic fluids were collected
with 5ml sterilized disposable syringes of 22G and 1inch
needle (Nisa) and stored in labeled plastic eppendorf tubes
(Capacity 1.5ml) at -18ºC to -20°C until the assessment
for biochemical indicators (Tabatabaei, 2011; BananKhojasteh, 2011).
Commercially available kits (Reactivos GPL,
Chemelex, S.A. Barcelona, Spain) was used for assessment
of selected biochemical indicators i.e. glucose, total
protein, albumin, blood urea nitrogen (BUN), triglyceride,
creatinine, alanine transaminase (ALT) and aspartate
transaminase (AST) in amniotic fluid of the experimental
rabbits.
Statistical analysis
Deliberation of the selected biochemical indicators
were statistically carried out using the mean values (±SE).
Data on biochemical aspects in amniotic fluid at different
time point of gestation were expressed as Mean±SE. One
way ANOVA (analysis of variance) in SPSS (Statistical
Package for the Social Sciences) version 16 for windows
(SPSS Inc., Chicago, IL, USA) were applied to look at the
level of variation in biochemical indicators in amniotic
fluid at placentation and fetal growth stage of pregnancy.
The level of significance between means was carried out
with Duncan’s multiple range tests. P<0.05 was used for
Statistical significance.

RESULTS
The current study established the values for selected
biochemical indicator in the amniotic fluid as under:
glucose concentration at day 18, 25 and 28 was 42.9±0.80,
37.4±0.90, 36.5±0.88mg/dl; total protein and albumin
at the corresponding days were 17.9±0.30, 16.1±0.22,
13.9±0.34g/l; 13.9±1.6, 11.5±0.75, 8.8±0.15g/I. Likewise
that of creatinine and triglyceride at day 18, 25 and 28
day were 1.5±0.1, 1.6±0.2, 1.7±0.15mg/dl; 6.06±0.15,
4.6±1.2, 3.2±0.8mg/dl whereas BUN, ALT and AST at the
analogous days of gestation were, 13.1±0.02, 14.2±0.3,
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18.5±0.3mg/dl; 36.5±0.6, 32.8±0.5,17.3±1.2 IU/l;
7.9±1.3, 8.7±0.4, 14.8±1.9 IU/l (Table I). During current
investigation level of glucose, total protein, albumin and
triglyceride was significantly decreased at the end of fetal
growth stage (day28) in the amniotic fluid in comparison
with placentation period (day18), whereas BUN and AST
levels were significantly increased during corresponding
period of the flourishing pregnancy.
Table I.- Some biochemical componenets (Mean±SE)
of amniotic fluid at fetal growth stage of successful
pregnancy in local rabbits.
Biochemical
constituents

Fetal growth stage of
successful pregnancy
Day 18

Day 25

Day 28

Glucose (mg/dl)

42.9±0.8

37.4±0.9

Total protein (g/l)

17.9±0.3a

16.1±0.2b

13.9±0.3c

Albumin (g/l)

13.9±1.6

11.5±0.75

8.8±0.5c

Creatinine (mg/dl)

1.5±0.1b

1.6±0.1ab

1.7±0.15a
3.2±0.8c

a

a

b

36.1±0.1b

b

Triglycerides (mg/dl)

6.06±0.15

4.6±1.2

BUN (mg/dl)

13.1±0.02c

14.2±0.3b

18.5±0.3a

ALT (IU/l)

36.5±0.6

32.8±0.5

17.3±1.2c

AST (IU/l)

7.9±1.3b

8.7±0.4b

14.8±1.9a

bc

a

a

b

Different superscript (a-c) in a row differ significantly (P˂0.05) in the
amniotic fluid during fetal growth stage of pregnancy. Day 18 is the
completion of placentation period that is followed by fetal growth stage.
Day28 is the end of fetal growth stage in rabbit successful pregnancy.
ALT, alanine transaminase; AST, aspartate transaminase; BUN, blood
urea nitrogen

DISCUSSION
During current investigation, the amniotic fluid
biochemical profile has been elucidated at different time
point of successful pregnancy i.e. day 18, 25 and 28.
These days of the successful pregnancy play vital role in
rabbit reproduction. The reproductive significance of these
days is manifold; day 18 is the completion of placentation
period in the rabbits and the placenta become matured.
This is the period in the rabbit gestation, during which the
organogenesis of the developing fetus is maximum and
subsequently followed by fetal growth till the termination
of gestation. Also this is the period of the extensive
organogenesis in the rabbits. Additionally, prenatal death
or mortality or intrauterine growth retardation (IUGR)
occur during theses period of the successful pregnancy
that has been reported in the recent past (Sharma et al.,
2016; Vicente et al., 2011). Vicente et al. (2011) reported
three critical moments for continued existence of growing
fetus during the rabbit pregnancy, the first between days
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8 and 17 of pregnancy, which is the implantation and
placentation period during which the nutrition of the
fetus commence to be controlled by the placenta from the
maternal blood circulation (Adam, 1960). A second critical
moment when mortality are maximum arise between 17
and 24, corresponding with the fetal growth, when the
pressure on the conceptus is at a peak and blood flowing
through the maternal vessels of the uterus decreases (Hafez
and Tsutsumi, 1966). The third critical moment has been
associated with the last week of pregnancy, at that time the
energy essentiality for the fetal growth increase speedily
whereas the ingestion of feed declines in the days prior
to parturition (Fortune-Lamothe, 2006). Hence a disarray
of amniotic biochemical profile might be a fatal risk and
essential pathway for successful pregnancy. Therefore,
elucidation of the factors that might be responsible for
prenatal losses and intrauterine growth retardation is very
important for enhancement of rabbit production under
backyard production system. To our knowledge, we are
pioneer to report the sequential biochemical profile of the
amniotic fluid during placentation and fetal growth stages
of successful pregnancy despite the study of Ozegbe (2005)
that has been carried out at full term of rabbit pregnancy.
Here in our current study, marked difference has been
observed in the concentration of glucose, total protein and
other biochemical indicator in amniotic fluid in different
physiological stages of the successful pregnancy.
Glucose is essential for fetal development and growth
in mammalian species. Concentration of glucose (GLU) in
the amniotic fluid during current study indicated significant
decrease from end of the period of extensive organogenesis
(Day 18th) to fetal growth stage (Day 28th). The findings
of the current study on the amniotic fluid glucose profile
were in line with Reddy et al. (1995) who investigated
the significant decreased level of glucose in ewe amniotic
fluid at different stages of pregnancy. Additionally, our
results about the glucose analysis in amniotic fluid and that
we recently published on the maternal blood (Wahab et al.,
2016) confirmed the previous report in rabbits that glucose
concentration in fetal compartment was significantly
decreased compared to that of the mother (Ozegbe, 2005).
Taken all theses together including our current findings, it
seem reasonable that lowered glucose levels in the amniotic
fluid during the fetal growth stage in advancing pregnancy
might have been associated with fetal intake of glucose
due to the growth of the fetal swallowing reflex (Prestes
et al., 2001). Amniotic fluid proteins are considered as
nutritional evaluation marker of the normal fetal growth
(Tisi et al., 2004). During current study of amniotic
fluid, significant decrease has been demonstrated in total
protein and albumin level with each succeeding period
from placentation period to the end of fetal growth period.
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Khadjeh et al. (2007) elucidated the highest value of total
protein in amniotic fluid in the early days of pregnancy
followed by decreased with advancing pregnancy stages.
The comparatively lower levels of total protein in the
amniotic fluid might be due to metabolic activities and the
maturation of the fetal kidneys with the advancement of
pregnancy (Gulbis et al., 1998). The additional cause of
lowered total protein concentration in the amniotic fluid
might be ascribed to non availability of the fibrinogen and
other related protein because of the immaturity of fetal
liver (Reddy et al., 1995).
Recent appraisal of literature demonstrated that liver
enzymes of AST and ALT are synthesized by the fetus and
its concentration has been reported in the amniotic fluid
in diverse mammalian species (Kuczynska-Sicinska et al.,
1989; Smolarczyk et al., 1996; Ozegbe, 2005; Kale et al.,
2008). Although the physiological definite role of the ALT
and AST in the amniotic fluid is not yet clarified, however
it has been ascribed to have potential role in supporting the
metabolic actions of amnion in rabbits during successful
pregnancy (Ozegbe, 2005). Significant decrease that has
been observed in our study for ALT concentration in
amniotic fluid during the period of organogenesis and
fetal growth of the pregnancy were in agreement with the
finding of Mahawar et al. (2004), Pouroucholtamane et al.
(2005) and Ozegbe (2005) in diverse mammalian species
including rabbits.
The current finding further demonstrated significant
higher level of the creatinine concentration in amniotic
fluid from placentatation period to the end fetal growth
stage (d18-28). Since creatinine concentration in the
amniotic fluid has been associated with muscle mass of
fetus and also used as gauge for the assessment of fetal
kidney function in rabbits (Ozegbe, 2005). The increase
in creatinine concentration in amniotic fluid might
be ascribed to the development of fetal musculature.
Our result on creatinine concentration in the amniotic
fluid was in line with Anitha and Thangavel (2011) and
Prestes et al. (2001). Recently, Anitha and Thangavel
(2011) investigated that concentration of creatinine in the
ovine amniotic fluid has been increased with advancing
pregnancy that might be associated with increased protein
metabolism in the developing fetus during corresponding
period. Furthermore, Creatinine in amniotic fluid was
derivative of the makeover of creatinine into fetal muscle
and was an indication of growing fetal muscle mass and
fetal glomerular filtration (Chez et al., 1964). Significant
low values were recorded in the urea level in the amniotic
fluid during placentation period (day 18) whereas
significantly higher tendency was noted during fetal
growth stage. Our results regarding the urea concentration
in the amniotic fluid were in line with recent findings of

Anitha and Thangavel (2011), who observed an increase
concentration of urea in the ovine amniotic fluid with
advancing pregnancy. The current findings were also
corresponded with the description of Anderer and Schinder
(1975) that increase concentration of urea in amniotic fluid
is mostly determined by fetal micturition in the amniotic
cavity. Furthermore, similar results reported by Liteanui et
al. (2009) and Benzie et al. (1974). Liteanui et al. (2009)
stated that BUN is an indicator and basic parameter which
represents maturity and function of fetal kidneys. Benzie
et al. (1974) stated that fetal urine was the major provider
of urea to amniotic fluid during advanced pregnancy.

CONCLUSION
The current pilot study demonstrated the preliminary
reference value of the selected biochemical marker in
the amniotic fluid during efficient physiological stages
of pregnancy under backyard production system. Further
elucidation of the biochemical aspects of amniotic fluid with
large no of local pregnant rabbits would certainly provide
a physiologic gauge that could be utilized essentially for
assessment of prenatal mortality and morbidity during
advanced stages of successful pregnancy. Hence would
eventually enhance reproductive management of local
rabbits to increase its productivity under back yard
production system to fulfill local meat requirements.
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