University of Thi-Qar Journal

ISSN (print): 2706- 6908, ISSN (online): 2706-6894

Vol.15 No.2 June 2020

Study of Some Hematological Parameters in Offpring of
Heperlipidemic Female Laboratory Rats After Simvastatin Treatment
During Lactation

Nabeel Mahdi Abed! and Rasha S. Nuhair?

1, College of Veterinary Medicine / University of Thi-Qar
2. Department of biology, College of Science, University of Thi-Qar,
Email: nabeel.mahdi.abed@utq.edu.iq , dr.rasha_bio@sci.utg.edu.iq
https://doi.org/10.32792/utqg/utj/vol15/2/1

Abstract

The present study was designed to evaluate some of the haematological parameters
in offspring of hyperlpidemic female rats after simvastatin treatment during lactation.
Twenty four female rat were used in the current study were matted with fertile males,
twelve of females are induced for hypercholesterolemia during pregnancy, other twelve
were not, all animals were divided into 4 equal groups after delivery: G.1 (Control)
normal animals given only 0.5 ml/kg animal of Dimethyl Sulphoxide (DMSO). G.2
hypercholestrolemic animals given only 0.5 ml/ animal of Dimethyl Sulphoxide
(DMSO). G.3 (S1) hypercholestrolemic animals treated with 20 mg/kg/day (0.02ml/
animal) of simvastatine . G.4 normal animals treated with 20 mg/kg/day (0.02ml/
animal) of simvastatine. The treatment of mothers were continued for 30 days after
delivery. Offspring (only the males)of these animals were sacrificed at their puberty
and blood samples were collected in EDTA tubes for measuring of some hematological
parameters. The present study revealed that a significantly decreased(P<0.05) of RBC
count, hemoglobin concentration (Hb), platelets count and MPV levels in offspring
(male and female ) of G3 and G4 groups treated with simvastatin , except RBC count
in G3 were not significantly differ compare with control group. Treatment with statins
significantly reduce of some hematological parameters such as RBC, Hb, platelets and
MPV in offspring of females rat that treated with these drugs during lactation
irrespective of cholesterol levels.
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Introduction

Hematological parameters is a prerequisite to understand the normal functioning of
the system and to confirm the nontoxic nature of the administered drug. Hematological
parameters such as red cell distribution width [1], mean platelet volume (MPV) [2], are
associated with the increased risk for Cardio Vascular Disease(CVD). However,
whether other parameters of the complete blood count such as erythrocyte and its
related parameters, such as hemoglobin ( Hb), is also associated with the risk for CVD
and whether the combination of these parameters with blood lipids can improve the
ability to predict the risk for CVD are still unclear. Mean platelet volume (MPV) which
is a simple measure of platelet activation, has recently become an interesting topic in
cardiovascular research. When platelets become activated (MPV) increases and change
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from quiescent discs to swollen spheres. Large platelets are more adhesive and likely to
aggregate than small ones [3,4].

Statins are the inhibitors of hydroxymethyl glutaryl coenzyme A (HMG CoA)
reductase. They are mostly used to treat hyperlipidaemia [5]. Statins that currently
carried for clinical use include Atorvastatin, Fluvastatin, Lovastatin, Pravastatin, and
Simvastatin. Lowering of low-density lipoprotein (LDL) plasma levels has been shown
to reduce primary and secondary cardiovascular events including myocardial infarction
(MI), stroke, and all-cause mortality [6]. They also have favorable effects on platelet
activation, endothelial function, inflammation, and coagulation cascade [7,8]. The
present study was designed to evaluate some hematological parameters in rat offspring
from rats treated during lactation period with simvastatin that currently present in
market with certain side effects like rhabdomylysis, muscle weakness etc..
MATERIALS AND METHODS

The present study was carried out in the animal house and laboratories of the College
of Veterinary Medicine/ University of Basrah to investigate of some haematological

parameters in offspring of hyperlpidemic female laboratory rats after simvastatin
treatment during lactation.

Experimental Animals: Twenty four female rat with (9-10) weeks old-and weighting
(190-220 gm) were used in the current study . Animals were housed in plastic cages
with metal covers, containing bedding materials of fine wood which was kept dry
and changed twice weekly. The animals were maintained under controlled optimum
conditions light dark cycle (12/12) hours, at a temperature (22+3°C). The diet was
offered ad Libitum, and presented with tap water.

Induction of hyperlipidemia : These females were matted with fertile males, during
pregnancy these animals were induced for hypercholesterolemia by administration of
cholesterol powder at dose 2.5 ml /kg (1%) daily dissolved in coconut oil given by oral
gavages [9], was continued for 30 days.

Experimental Groups: Twelve of females are induced for hypercholesterolemia during
pregnancy, other twelve were not, all animals were divided into 4 equal groups after
delivery: G.1 (Control) normal animals given only 0.5 ml/Kg animal of Dimethyl
Sulphoxide (DMSO). G.2 hypercholestrolemic animals given only 0.5 ml/ animal of
Dimethyl Sulphoxide (DMSO). G.3 (S1) hypercholestrolemic animals treated with 20
mg/kg/day (0.02ml/ animal) of simvastatine . G.4 normal animals treated with 20
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mg/kg/day (0.02ml/ animal) of simvastatine. The treatment of these animals were
continued for 30 days after delivery. At the end of the experiment, offspring of these
animals were sacrificed at their puberty (55 days old) and blood samples were collected
in in clean dry Eppendorf tubes containing EDTA as anticoagulant to be used for
hematological studies. The following parameters RBCs, Hb, , Platelets count and MPV
were all determined by a Celltac- o Hematology analyzer.

Statistical Analysis: One-way ANOVA-test was used to determine the significant
difference between groups. Differences between data were compared by least
significant difference (LSD). All data were expressed as mean + standard deviation. All
statistical tests were done by using statistical program SPSS (version 21.0) the level
significant set on p <0.05 . (Bryman and Cramer, 2012).

RESULTS

Results of male offspring revealed that RBC count, hemoglobin concentration
(Hb), platelets count and MPV levels in groups treated with simvastatin of G3 and G4
were significantly (P<0.05) decreased than those in control group except RBC count
in G3 were not significantly differ from those in control group , as illustrated in table
(1). treated with simvastatin G3 and G4 were significantly (P<0.05) decreased in
female

than those in control group except RBC count in G3 and platelet count in G4 were
significantly differ from those in control group, as illustrated in table (2).

Table (1): Hematological parameters for male offspring at puberty .

\M Groug
G1: Control G2: HC G3: Hyperchol. G4:
Hyperchol. + Simvastatin | Simvastatin
RBC count 6.21+£1.67 a | 556+093 b | 544+£0.66 ab [4.70+0.21 b
10 12/L
Hb (g/L) 1236 +0.32 a | 11.80+1.82ab | 10.93+273 b |956+1.25 ¢
PIt. 584.33 £ 83.54 a| 410.66 + 84.5 ab| 384.33 £23.11 b| 193+11.26 ¢
(x109/L)
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MPV (fL) 1040+ 0.36 a | 9.76x0.61 ab| 943+030 b [896+1.01 c

*RBC, red blood cell; Hb, hemoglobin;; PIt, platelet; MPV, mean platelet volume.
*Different letters refer to the significant differences at (P < 0.05).

Table (2): Hematological parameters for female offspring at puberty .

G1: Control G2: HC G3: Hyperchol. G4:
yperchol. + Simvastatin Simvastatin
RBC count 6.27+09 a | 6.22+0.10 ab | 5.37+£0.34 ab | 549+£0.77 b
10 12/L
Hb (g/L) 10.76 £0.23 a| 11.79+045 ab | 11.80+2.02 b | 10.20+1.02 ¢
PIt. 477.33+7.7 a| 391.70+£15 ab 284.66+49 b | 171.6+6.65 ¢
(x 10 9/L)
MPV (fL) 105+1.12 a| 85+113 hc 75+1.10 ¢ 8.73+0.40 b

*RBC, red blood cell; Hb, hemoglobin;; PIt, platelet; MPV, mean platelet volume.
*Different letters refer to the significant differences at (P < 0.05).

DISCUSSION

The present study showed significantly decreasing RBC count and concomitant
lowering hemoglobin, this may due to deformation of red blood cell (RBC) that may be
related to ATP release from cells [11]. Also the present study showed, after treatment

with statins, MPV significantly reduced, this means that statins may affect the platelet
function. Statins have anti-platelet activation effect, and can prevent or delay the
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occurrence or development of CVD in patients with hypertension, coronary heart
disease, hyperlipidemia or diabetes [12].Membrane cholesterol has been shown to alter
the properties of cell membrane such as fluidity and bending stiffness [13], and
membrane cholesterol increase has been observed in some CVD. Therefore, one of the
mechanisms underlying the antithrombotic effect of statins may be ascribed to the
decrease in erythrocyte membrane lipid composition which increases red blood cell
deformability, and then decreases RBC aggregation [14].

Statins have various effects through inhibiting the mevalonate pathway. It has been
reported [15] that statins can lower the cholesterol content in serum, liver and aorta as
well as the VLDL-Ch and LDL-Ch in hyperlipemia patients. In past decades, many
large case-control studies have confirmed that statins are effective for the prevention
and treatment of CVD [16]. Hyperlipidemia is a risk factor of systemic atherosclerosis
[17]. The platelet aggregation and cholesterol-rich lipoproteins have been found in the
atherosclerotic plaques, which suggest that such lipoproteins and activated platelets are
involved in the pathogenesis of atherosclerosis [18]. Therefore, the blood lipid-related
indicators and hematological parameters should be regularly monitored for patients with
a risk for atherosclerosis. In the present study, the effects of simvastatin on RBC, Hb ,
PLT and MPVwere investigated, which may be helpful to guide the clinical therapy of
these patients. For this search in groups G3,and G4 all these hematological parameters
blood cell count, hemoglobin, platelets and MPV were significantly decreased after
simvastatin treatment. It is well known that MPV is an indicator of platelet activation
and has been widely studied in CVD [19]. The platelets transform from static dish into
globular swelling shape after activation, resulting in MPV increase. The adhesion and
aggregation of platelets increase significantly after activation. However, the platelets
are basically at the rest state in the blood circulation of health subjects. In the
prothrombotic state, platelets at rest state may be activated by various factors, which
significantly increase the incidence of coronary heart complications and thrombosis.
Therefore, reducing platelet activity is very important for the clinical treatment of
coronary heart disease and the prevention of cardiovascular events. It is well known that
statins have antithrombotic effect. For hyperlipidemia patients, the inhibition of statins
on the platelet-dependent thrombosis is not ascribed to its lipid lowering effect,
indicating that statins have some biological effects independent of their lipid lowering
effects, i.e., anti-platelet aggregation [20].

Conclusion: treatment with statins significantly reduce some hematological parameters
such as RBC, Hb, platelets and MPV levels in offspring of females rat that treated with
these drugs during lactation irrespective of cholesterol levels.
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