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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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المفرطة الكوليستيرول بعد  من امهات البيضاءان ذلجرامواليد  دراسة بعض المعايير الدمية في

.اثناء فترة الرضاعة معاملتها بالسمفاستاتين  
دنبيل مهدي عب

1
رشا صالح نهير  و   

2
  

 كلية العلوم /جامعة ذي قار -2                      كلية الطب البيطري / جامعة ذي قار .1
 

 الخلاصة
تعد المعايير الدموية والمصلية من الشروط الاساسية لمعرفة وظائف الجسم الطبيعية وللتأكد من الطبيعة الغير      

المفرطة  ان البيضاء ذالجر مواليدالحالية لتحديد بعض المعايير الدموية في  صممت الدراسةسمية للمواد الدوائية. 

.  يعتبر الستاتينات مثل السمفاستاتين والسمفاستاتين  بمادة السمفاستاتين ة الامهاتبعد معاملالكولسترول 

المهم في تكوين  (HMG-COA reductase)واللوفاستاتين وغيرها من الادوية التي تثبط عمل انزيم 

ه الادوية تستعمل عادة كمادة علاجية مخفضة للكولستيرول في الجسم وتعالج امراض القلب ذالكوليستيرول وه

 اثأنمن ه الدراسة اربعة وعشرون ذاستعملت في ه . من نسبة تخثر الدم و حدوث الجلطةوتصلب الشرايين وتقلل 

تم استحثاث الكوليستيرول  حيوانات 6كل مجموعة تتكون من مجاميع  4قسمت الإناث إلى بعد الولادة   ان .ذجرال

(  controlالسيطرة )  مجموعةهي: المجموعة الأولى: حيوان بدون كولسترول 12حيوان وتركت  12في 

مفرطة الكولسترول اعطيت فقط مل / حيوان. المجموعة الثانية  0.25بجرعة  (DMSO) حيوانات سليمة أعطيت 

DMSO  0.02بجرعة  سمفاستاتيناعطيت :  فرطة الكولستيرولم :مل/ حيوان ,  المجموعة الثالثة  0.5بجرعة  

 ملغم/ حيوان ,   0.02بجرعة  السمفاستاتيناعطيت ا :ملغم/ حيوان  :المجموعة الرابعة

وجمعت عينات الدم في انابيب بالمواليد لك  تمت التضحية ذيوم. بعد  30استمرت المعالجة يوميا لمدة 

 لإجراء الفحوصات المختبرية لبعض المعايير الدموية . EDTAتحتوي مادة 

تعداد كريات الدم الحمر ونسبة الهيموغلوبين واعداد الصفائح الدموية ومعدل انخفاضا معنويا في  اظهرت نتائج   

 مقارنة بمجموعة السيطرة , ما عدا اعداد كريات الدم  G3,G4المجموعتين ذكور واناث المواليد  حجم الصفائح في

المعالجة  .نستنتج من الدراسة الحالية ان لم تختلف معنويا عن مجموعة السيطرة  G3الحمر في المجموعة 

  بالسمفاستاتين يقلل معنويا من بعض المعايير الدموية في مواليد الجردان المعاملة بتلك المادة اثناء فترة الرضاعة.

 
 

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 



  University of Thi-Qar Journal  

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

Vol.15  No.2 June 2020 

 
 

3 
 

 

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- α 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 . 

 

      Groups  

Par. 

 

G1: Control 

 

 

G2: HC 

Hyperchol. 

 

G3: Hyperchol. 

+ Simvastatin 

 

G4:  

Simvastatin 

 

RBC count 

10 12/L 

 

6.21 ± 1.67  a 

 

5.56 ± 0.93   b 

 

5.44 ± 0.66  ab 

 

4.70 ± 0.21   b 

 

Hb (g/L) 

 

12.36 ± 0.32  a 

 

11.80 ± 1.82 ab 

 

10.93 ± 2.73  b 

 

9.56 ± 1.25    c 

 

Plt. 

(× 10 9/L) 

 

584.33 ± 83.54  a 

 

410.66 ± 84.5 ab 

 

384.33 ±23.11  b 

 

193±11.26   c 
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MPV (fL) 

 

 

10.40± 0.36   a 

 

9.76± 0.61     ab 

 

9.43± 0.30  b 

 

8.96± 1.01   c 

 

*RBC, red blood cell; Hb, hemoglobin;; Plt, 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 . 

                                                   

      Groups  

  Par. 

 

G1: Control 

 

 

G2: HC  

          Hyperchol.    

 

G3: Hyperchol. 

+ Simvastatin 

 

G4:  

Simvastatin 

 

RBC count 

10 12/L 

 

6.27 ± 0.9  a 

 

 

6.22 ± 0.10   ab 

 

5.37 ± 0.34   ab 

 

5.49 ± 0.77   b 

 

Hb (g/L) 

 

10.76 ± 0.23  a 

 

11.79 ± 0.45   ab 

 

11.80 ± 2.02  b 

 

10.20 ± 1.02  c 

 

Plt. 

(× 10 9/L) 

 

477.33 ± 7.7  a 

 

391.70 ± 1.5  ab 

 

284.66 ±4.9  b 

 

171.6 ±6.65  c 

 

MPV (fL) 

 

10.5 ± 1.12   a 

 

8.5 ± 1.13     bc 

 

7.5 ± 1.10  c 

 

8.73 ± 0.40   b 

 

*RBC, red blood cell; Hb, hemoglobin;; Plt, 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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