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Abstract

The present study was conducted at College of Veterinary Medicine— University of Basrah. Ten
adult's mature female domestic cats (Himalayan) and five mature males were used in the study to
investigated the reference value of some hematological and biochemical parameters at different
reproductive status. The cats divided into five periods non-pregnant, pregnant at first, second and
third trimester and after parturition (lactation) period, the cat housed in special room in a hotel
for cats in Basra city. The results showed non-pregnant cats exhibited normal value of
hematological parameters like red blood cell, hemoglobin concentration, packed cell volume.
Mean corpuscular volume, and mean corpuscular hemoglobin concentration, while red blood
cell, hemoglobin concentration, packed cell volume showed significantly decreased with
advanced period of gestation and lactation. white blood cell showed increased significantly in
late gestation and lactation periods, serum level of liver enzymes ALT increased in lactation
period and ALP increased in third trimester and lactation period. Lipid profile like total
cholesterol and triglyceride showed increased significantly in third trimester and lactation
periods, urea and creatinine appeared increased in third trimester only. It is concluded that some
of blood and biochemical parameters are exchange with advanced period of gestation and

lactation period.
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Introduction

Today, the homegrown feline (Felis catus)
is perhaps of the most well-known pet on the
world (1). Notwithstanding their
development in ubiquity, the job of the
homegrown feline in human existence has
changed lately, going from being viewed as
a practically free creature to turning out to
be important for the family. A review
directed in the Netherlands tracked down
that 52% believed their feline to be an
individual from the family, 27% thought of
it as a youngster and 7% thought of it as
their closest companion (2, 3). The choice to
permit felines admittance to the outside has
not been viewed as related with their age,
wellbeing status, or onychectomy status. Be
that as it may, felines with outside access are
two times as liable to have signs connected
with early degenerative joint sickness than
those with just indoor access (4).
]Additionally, felines permitted open air
access are bound to be nibbled by different
felines , and are very nearly multiple times
bound to become tainted with parasites
than those inside (5) . The way of behaving
of felines that live outside contrasted with
those that live inside can likewise vary. For
instance, open air felines have been found to
cover more distance and eat more food than
indoor felines, yet show fewer musical ways
of behaving (6).The first indication of
taming of felines seems, by all accounts, to
be around 4500 B.C. The earliest remaining
parts were tracked down in Africa.
Overpowering proof focuses to Old Egypt
and the African Wildcats (Felis Sylvestris
libyca) as the most seasoned genuinely
homegrown felines. They were presumably
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utilized in cultivating towns to chase the
waterway rodents that attacked the
storechouses. Most felines progress to a
grown- up diet around 10 a year old enough,
the domestic cat has been used for many
years as a research animal with increase the
number of cats as companion animals, A
few variables, including age, sex, creature
breed, development, nourishment, and
season meaningfully affect the changes saw
in hematological and biochemical blood
boundaries .In veterinary medication, blood
boundaries examination is significant in that
it supplements clinical discoveries and adds
to an exact conclusion. To guarantee a
precise understanding of examination
results, reference blood values ought to be
accessible for every creature species |,
therefore because the increase in the number
of Himalayan cats raised at home the
research aimed to investigated a normal
references value of a  complete
hematological, hormonal and biochemical
parameters in nonpregnant, pregnant and
after parturition in Himalaya cats.

Material and methods

Ten of Himalayan female cats and five
males were used with an average body
weight (3 kg £ 250 g), and their ages (10-
12) month, The animals were housed in
hotel royal Veterinary clinic. Animals are
exposed to same conditions and acclimation,
adaptive on environment, including, diet
climate, site for one week before starting the
experiments.

Experimental design :The present study
was conducted at the hotel royal vet clinic.
Himalayan Female cats were divided into
five periods as follow in the scheme below:
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Experiment design

10 cats
Pre-pregnant Pregnant After
parturition
First trimester 20 Second trimester ~ Third
days of gestation 40 days of trimester 60 day
gestation of _
Blood samples: Blood samples (10ml) Results

collected from puncture of jugular vein.
(3ml) of blood are stored in plastic test tube
containing anticoagulant ethylene di amine
tetra acetic acid (EDTA) for hematological
studies, which done directly after collection
in al bayan national investment clinical
diagnostic privet lab by using instrument
(Huma Counts 5) (RBC, WBC. DWBC, Hb.
PCV, MCV, MCH and MCHC), while

another portion used tube without
anticoagulant and allowed to clot at room
temperature, then blood samples were

centrifuged at (3000 rpm) for 15 minutes
and serum were stored in poly ethylene
tubes at (— 20c ) until used for biochemical
analysis like TC,TG,LDL-c ,HDL-c
LALT,AST,ALP, urea and creatinine (7).
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Hematological parameters

Table (1) demonstrated the value of RBC
,Hb and PCV in pre pregnant, pregnant and
after parturition in Himalayan cats ,the
results showed decreased significantly
(P<0.05) in RBC count in pregnant cats at
second ,third trimester and lactation periods
when compared with pre pregnant and
pregnant in first trimester, also the same

results showed the Hb and PCV
concentration appeared decreased
significantly (P<0.05) and its more

decreased in late pregnant and lactation
periods compared with other periods.

The result of MCV, MCH and MCHC
indicated in table (2). The table show no
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significant in value of MCV in pre pregnant,
pregnant and lactation period, also the same
table appeared that the value of MCH and
MCHC were increased significantly
(P<0.05) in pregnant and lactation period
when compared with another period. The
result of WBC, lymphocyte and monocyte in
pre pregnant, pregnant and after parturition
are present in table (3). The table show
increased significantly (P<0.05) in WBC
with advance period of pregnant and after
parturition, while the changes in normal
value in lymphocyte and monocyte
percentage in all period do not reach a
significant.

lipid profile

The results in table (5) show TC and TG,
increased significantly (P<0.05) in Pregnant
cats in third trimester and after parturition
when compared with other period of
pregnant cats. The same table showed that
LDL-¢c  concentrations and  HDL-c
concentrations . slight changes in normal
value in all period but not reach a
significant.

Table (1) The normal value of RBC , Hb and PCYV in Himalayan cats (Mean= SD ) n=10.

Group RBC 10° cell /ml Hb gm/1 PCV %

Pre pregnant 8.12+0.61 a 11.33+1.67 a 36.47+2.81 a
Pregnant in first trimester 7.61 £0.04 a 1127+ 1.46 a 35.77+3.09 a
Pregnant in second trimester 6.83+0.19 b 9.76+191 b 3225+3.16 b
Pregnant in third trimester 522+043 b 9.15£1.03 b 29033+222 ¢
Lactation 6.01+0.11 b 9.05+1.13 b 29.70+2.02 ¢

The different small letters refer to significant differences at (p<05)

Table (2) The normal value of MCV, MCH and MCHC in Himalayan cats(Mean £+ SD ) n=10.

Group MCYV (fL) MCH (pg) MCHC (%)
Pre pregnant 54.08 £2.61 a 16.07+1.14 b 36.11+2.17 b
Pregnant in first trimester 56.51+£2.16 a 1532+£1.65 b 3534210 b
Pregnant in second trimester 57.57+£3.10 a 15.03+1.09 b 3640+ 1.12 b
Pregnant in third trimester 57.84+£2.54 a 3522+2.19 a 49.74+2.18 a
Lactation 55.01+232 a 38.11+2.65 a 53.56+2.09 a

The different small letters refer to significant differences at (p<05)
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Table (3) The normal value of WBC ,Lymphocyte and Moncyte in Himalayan cats (Mean £+ SD )

n=10.

Group WBC (x10%/nL) Lymphocyte% Monocyte %
Pre pregnant 7.11+0.19 ¢ 31.25+3.43 a 6.03+0.18 a
Pregnant in first trimester 7.17+£0.04 ¢ 3195+3.11 a 5.89+0.28 a
Pregnant in second trimester 9.62+0.11 b 3486+3.14 a 5.92+044 a
Pregnant in third trimester 13.04+0.08 a 32.64+3.42 a 5.95+0.10 a
Lactation 1496+ 0.21 a 33.07+3.12 a 575+0.12 a

The different small letters refer to significant differences at (p<05)

Table (4 ) The normal value of Neutrophil , Acidophil and Basophil in Himalayan cats (Mean = SD)

n=10.

Group Neutrophil % Acidophil % Basophil %
Pre pregnant 5991+2.14a 3.05+0.13a 0.57+£0.01 a
Pregnant in first trimester 58.15+3.64 a 295+0.11a 0.56+0.00 a
Pregnant in second trimester 57.02+3.71a 2.16£0.54 a 0.58+0.01a
Pregnant in third trimester 58.34+3.08a 2.14+£042a 0.55+0.00a
Lactation 58.07+2.6la 2.04+022a 0.57+0.00a

The different small letters refer to significant differences at (p<05)

Liver enzyme: The obtained results in table
(6) showed ALT, AST and ALP enzyme
concentration. The result of ALT revealed
decreased significantly (P<0.05) in group of
lactation when compared with other groups,
the AST showed slight changes do not reach
a significant while the ALP appeared
increased significantly (P<0.05) in group of
Pregnant cats in third and second trimester
and decreased significantly (P<0.05) in
another period.
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Kidney Function:Depending on the results
in table (7 ) the creatinine concentration
significantly increased (p<0.05) in Pregnant
cats in third trimester compared with other
period while the results of wurea
concentration in same table appeared a
significant increased (p<0.05) in Pregnant
cats in third and second trimester and
decreased significantly (p<0.05) in other
period especially in lactation .
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Table (5) The normal value of lipid profile TC, TG, LDL and HDL in Himalayan cats (Mean + SD )

n=10.

Group TC mg/dL TG mg/dL LDL mg/dL HDLmg/dL
Pre pregnant 118.13£5.16 ¢ 49.38+3.55¢ 26.81+£2.05 a 81,12+4.21 a
Pregnant in first trimester 155.55+£534 b 63.44+3.18b 25.61+£2.00 a 84.01+3.51a
Pregnant in second trimester 157.00+6.15b 3899+ 440d 24.01+251a 83.31+3.51a
Pregnant in third trimester 159.27+6.09 a 83.36+4.11a 24.10+2.01 a 82.09+3.51 a
Lactation 161.21+6.33 a 85.11+4.17 a 25.43+1.32a 83.54+3.07 a

The different small letters refer to significant differences at (p<05)

Table (6): The normal value of liver enzyme ALT, AST and ALP in Himalayan cats (Mean = SD )

n=10.

Group ALT (U/L) AST (U/L) ALP (IU/L)
Pre pregnant 19.52+2.04a 31.11 +£2.59 a 4234 +2.14c¢
Pregnant in first trimester 18.12+2.13 a 29.15+2.10a 43.22+2.69 ¢
Pregnant in second trimester 1926 £+1.48 a 30.04+1.18a 51.03+2.33Db
Pregnant in third trimester 19.04 £2.44 a 30.35+2.11a 62.13+£2.11a
Lactation 1710+ 1.11 Db 30.15+2.01 a 4401 £2.30b

The different small letters refer to significant differences at (p<05) .
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Table (7) The normal value of kidney function creatinine and urea in Himalayan cats, (Mean + SD).

n=10.
Group Creatinine Mg/dl Urea mmol/dl
Pre pregnant 0.72+0.04 b 23.17+£2.19 ¢
Pregnant in first trimester 0.71£0.01 b 22.16+2.08 ¢
Pregnant in second trimester 0.74+0.00 b 31.13+2.16 b
Pregnant in third trimester 0.83+£0.01 a 36.59+2.10a
Lactation 0.73£0.02 b 122+ 11.13 ¢

The different small letters refer to significant differences at (p<05),

Discussion

There are many different studies regarding
normal hematological values in cats, the
results of this study would be important
information for the practicing veterinarian as
they provide valuable information that can
assist in the assessment of health status of
the animal and monitoring the prognosis of
pathological disorders (8). Several factors,
including age, stress, nutrition, gestation,
temperature, and disease, affect changes in
blood parameters (9).

In the present study, the normal value of
RBC, PCV and Hb decreased significantly
during the second and third trimesters of
gestation and the lactation period compared
to the first trimester of gestation and the
non- pregnant cats. The decreases in RBC,
PCV, and Hb that occur may create a
hemodilution effect resulting from an
increase in  plasma  volume. The
hemodilution mechanism is particularly
important in animals because it increases the
supply of oxygen and nutrients to the fetus
by decreasing blood flow in the capillaries.
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and increase blood flow in the placental
capillaries (10, 11).

The results of Hb concentration in the study
were in agreement with the study carried out
by (12) he noted that the decrease in Hb in
pregnant Kangal Sheepdogs compared to
non-pregnant dogs was considered to be
associated with the increased plasma volume
exceeding the erythrocyte mass index in
pregnant dogs, Additionally, MCV increased
significantly during advanced periods of
gestation. The observed increase in MCV
could be related to the need to increase the
oxygen carrying capacity of the blood
resulting from a decrease in the number of
red blood cells.

The white blood cell count is one of the
most important parameters of the complete
blood count (CBC) and is used to identify
immune-related disease (13).

The leukocyte count increased significantly
during the third trimester of gestation and
lactation. The results are consistent with the
study by (14) he thought that the leukocyte
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count increases around the time of birth.
these counts are generally higher than
standard values in most domestic animals in
later stages of gestation. Increased white
blood cell counts may be due to stress
occurring during gestation and lactation, the
result same with the results of cortisol
hormone which increased with advanced
gestation. Also, maybe the increased in
WBC count in pregnant cats is common due
to the body changing for carrying a fetus.
Lipid profile parameters are commonly used
in veterinary medicine for clinical and
metabolic assessment of animals during
disease diagnosis. In pregnant cats,
biochemical blood parameters differ from
values relating to the period preceding
pregnancy (15).

The present study demonstrated that serum
levels of TC and TG increased at the end of
gestation and during the lactation period
than before pregnancy in cats. This increase
in serum TC is due to the stimulation of
estrogens during pregnancy, the results are
consistent with the results reported by (16),
indicating that an increase in serum TG
levels was observed during the last months
of gestation [17]The observed increase in
serum TG levels in late gestation could be
linked to excessive glucose intake to
maintain body reserves to meet the energy
needs of the fetus (18). The changes in
normal value of LDL-c and HDL-c were
not reach a significant, there result disagree
with the study carried out by (12) on a dog,
he reported that plasma LDL-c levels
gradually increase during normal pregnancy,
and this increase is manifested by increased
TC and TG levels. Estrogens are thought to
play a major role in these changes in
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lipoprotein  levels during pregnancy,
increased placental lipoprotein lipase
activity during pregnancy facilitates the
transfer of maternal lipids to the fetus
through physiological adaptation.

According to some authors (19, 20) they
found that TC, LDL, HDL and TG increased
in response to the stimulation of estrogen
and resistance to insulin. While the
nutritional requirements of the fetus increase
significantly during the later period of
pregnancy, maternal fat deposits are reduced
as free fatty acids and glycerin are used by
the liver to synthesize energy-rich fetal
compounds.

In the present study, ALT enzyme
decreased during the lactation period only
compared to other periods, while AST
enzyme activity was within the range of
normal reference values for all periods. The
results correspond to (21). The available
data on ALT and AST activity are unclear
on gestation (22). AST enzymes may have
been reported to play an important role in
the normal continuation of gestation (23)
reported that serum ALT activity showed a
decrease in late gestation in Angora cats.
similarly in the present study, serum ALT
activity was found to decrease during the
third trimester of gestation, compared to the
value measured in the first and second
trimesters of gestation.

The ALP level increases significantly with
advanced gestation and lactation period.
Increased in ALP enzyme may be due to
increased bone deposition, intestinal and
liver damage, or an increase in the hormone
cortisol caused by stress during gestation
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.The results in the present study showed that
serum urea and creatinine are affected by
pregnancy in the first ,second and third
trimester and its more effect in the third
trimester compared in non -pregnant .The
results corresponding with results done by
(24) they found that in the advanced period
of gestation the glomerular filtration rate
(GFR) begin to decrease toward non-
pregnant, so that serum urea and creatinine
concentration rise during the last weeks of
pregnancy ,during this times maybe the
tubular reabsorption of urea and creatinine
increase which lead to increase serum urea
and creatinine concentration ,also the
decrease in plasma volume leads to decrease
the secretion of urea and creatinine from
proximal and more distal parts of tubule .

In contrast to the present study the results
of(25) showed that Plasma volume increase
during pregnancy, also GFR increase in
early pregnancy, the changes in plasma
volume and GFR may give a possible
explanation for increase the clearance of
urea and creatinine ,so the urea and
creatinine parameters are slightly decrease
in serum during pregnancy , also another
study of serum urea and creatinine in the
first  trimester of  pregnancy
significantly lower in pregnant group than
non-pregnant (26).
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