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ABSTRACT 
Background: The menopausal state is normal physiology in the aging action, and it refers to the stop of 
reproduction with the end of cyclic ovarian activity. The lipid profile in many research studies was higher in 
postmenopausal women than in premenopausal women. In premenopausal women, the changes in 
circulating plasma levels of sex hormones each month are still present, and their potential impacts on 
Cholesterol, lipoproteins, and ischemic heart risk levels. 
Objectives: The current study aims to assess the lipid profile in postmenopausal and premenopausal ladies 
with normal weights and compare the lipid levels in the follicular and luteal phases of the premenopausal one 
in Mosul City.  
Methodology: The analytic study was carried out on   60 postmenopausal women aged between (49-65) 
years and (75)  premenopausal women ranging from (20-44 ) years with regular menstrual cycles. The BMI 
were ( 23.43±1.04) and (24.80 ±0.01) for pre and postmenopausal groups respectively. Lipid profiles have 
been done for both groups; samples of the premenopausal women group were taken in the follicular phase 
between (4- 8) days of the menstrual cycle, and a second sample was taken by asking the women to come 
back in the luteal phase in 21 - 25 days. Only 68 women shared in the follow-up study. 
Results: The current study shows a high serum cholesterol, triglyceride, LDL level Total Cholesterol/HDL 
ratio, and a low HDL cholesterol level in the postmenopausal group compared to women having a regular 
cycle (p<0.001). In the premenopausal group, significant differences in lipid profile during the cycle phases 
were not found (follicular and luteal ). 
Conclusions: 
1.Serum cholesterol, triglyceride, LDL, and total Cholesterol/HDL ratio were higher, and serum HDL 
cholesterol levels were lower in the postmenopausal group compared with ladies with a regular cycle and 
normal BMI in Mosul city. 
2.The triglyceride and LDL were somewhat higher in the follicular phase when the hormone estrogen and 
progesterone levels were lower than those in the luteal phase, but statistically, they were insignificant. 
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 مستىياث في والاختلافاث الطمث انقطاع وبعد قبل النساء في الدهىن ستىيم

 الشهريت الدورة لمراحل وفقاً الدهىن

 
 * َىَس احًذ سجاء

 انؼشاق انًىصم، انًىصم، جايؼح ، انطة كهُح ، انطثُح انفسهجح فشع*

 

 الخلاصت

حانح اَمطاع انطًس هٍ حانح فسُىنىجُح طثُؼُح فٍ ػًهُح انشُخىخح وذشُش إنً ذىلف الإَجاب يغ اَرهاء َشاط انًثُط  الخلفيت :

ولذ وجذ أٌ يسرىي انذهىٌ فٍ انؼذَذ يٍ الأتحاز أػهً ػُذ انُساء تؼذ اَمطاع انطًس يماسَح تانُساء لثم اَمطاع انطًس.  انذوسٌ.

تًُُا فٍ انُساء لثم اَمطاع انطًس، حُس لا ذضال انرغُشاخ فٍ يسرىَاخ انثلاصيا انًُرششج نههشيىَاخ انجُسُح كم شهش يىجىدج 

 َاخ انكىنُسرشول وانثشوذُُاخ انذهُُح، ويخاطش َمص ذشوَح انمهة.وذأشُشاذها انًحرًهح ػهً يسرى

انذساسح انحانُح نرمُُى يسرىي انذهىٌ فٍ انسُذاخ فٍ يشحهح يا تؼذ اَمطاع انطًس ولثم اَمطاع انطًس روٌ انىصٌ :  الاهداف

 فٍ يشحهح يا لثم اَمطاع انطًس فٍ يذَُح انًىصم. انطثُؼٍ ويماسَح يسرىي انذهىٌ فٍ انطىس انجشَثٍ والأصفشٌ
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( ايشأج لثم 56( سُح و )06 - 94ايشأج تؼذ اَمطاع انطًس ذرشاوح أػًاسهٍ تٍُ ) 06فٍ دساسح ذحهُهُح أجشَد ػهً  : المنهجيت

( و 4.69±  02.92( سُح يغ دوسج شهشَح يُرظًح، كاٌ يؤشش كرهح انجسى )99 - 06اَمطاع انطًس ذرشاوح أػًاسهٍ تٍُ )

نًجًىػح يا لثم وتؼذ اَمطاع انطًس ػهً انرىانٍ. ذى إجشاء ذحهُم انذهىٌ نكهرا انًجًىػرٍُ، حُس ذى أخز  (6.64(. 09.46±)

( أَاو يٍ انذوسج انشهشَح وذى أخز انؼُُح انصاَُح ػٍ 4-9ػُُاخ يٍ يجًىػح انُساء لثم اَمطاع انطًس فٍ انطىس انجشَثٍ تٍُ )

 ايشأج. فٍ يراتؼح انذساسح . 04َىيًا فمظ تًشاسكح  06-04ء تانؼىدج إنً انطىس الأصفشٌ فٍ طشَك يطانثح انُسا

 HDLوَسثح انكىنسرشول انكهٍ إنً  LDLأظهشخ انذساسح انحانُح اسذفاع يسرىي انكىنسرشول وانذهىٌ انصلاشُح ويسرىي  نتائج :

انطًس يماسَح تانُساء رواخ انذوسج انشهشَح انًُرظًح  فٍ يجًىػح يا تؼذ اَمطاع HDLواَخفاض يسرىي يسرىي انكىنسرشول 

(P<6.664.)  تًُُا فٍ يجًىػح يا لثم اَمطاع انطًس نى َرى انؼصىس ػهً فشوق راخ دلانح إحصائُح فٍ يسرىي انذهىٌ خلال

 يشاحم انذوسج )انجشَثٍ والأصفشٌ(.

 : الاستنتاجاث

أػهً وكاٌ يسرىي  HDLوَسثح انكىنُسرشول انكهٍ إنً  LDLو  . كاَد َسثح انكىنُسرشول فٍ انذو وانذهىٌ انصلاشُح4

فٍ انذو يُخفضًا فٍ يجًىػح يا تؼذ اَمطاع انطًس يماسَح تانسُذاخ انلاذٍ نذَهٍ دوسج يُرظًح ويؤشش كرهح  HDLانكىنُسرشول 

 انجسى طثُؼٍ فٍ يذَُح انًىصم.

هح انجشَثُح، ػُذيا ذكىٌ يسرىَاخ هشيىٌ الاسرشوجٍُ أػهً إنً حذ يا فٍ انًشح LDL. كاَد َسثح انذهىٌ انصلاشُح و 0

 وانثشوجسرُشوٌ ألم يٍ يسرىاها فٍ انًشحهح الأصفشَح ونكٍ نى ذكٍ راخ دلانح إحصائُح.

 

 يشحهح يا تؼذ اَمطاع انطًس، يسرىي انذهىٌ، يشحهح انذوسج انشهشَح، انكىنُسرشول. الكلماث المفتاحيت :

 

INTRODUCTION 
enopause is a normal physiological state 
involving the permanent disappearance of 

menses in women (The exact time of menopause 
is one year without menses). It represents a 
normal physiological state in ladies' lives; it is a 
natural event that refers to the stooping of 
reproduction in women in the form of no more 
menstrual cycle that stopped permanently and the 
resulting from no more ovaries and uterine function 
in women.

 1,2 
The postmenopausal state accounts 

for about one-third of women's lives. The health 
obstacles in this period are now clear and well-
interpreted. 

3
 

The hormonal changes that occur in menopausal 
ladies, like low estrogen hormone and an obvious 
increase in FSH hormone, significantly affect the 
lipid and lipoprotein metabolism profile. Studies by 
Swapnali et al. (2011) have proven altered lipid 
profiles in women in postmenopausal states.

 4
 

There is a well-known difference in the serum 
estrogen level in the postmenopausal state where 
there is continued production of estradiol, some 
from the ovaries and others from the 
transformation of androstenedione to estrone, 
which occurs in fat tissue. 

5
 

The hormonal changes in menopause (low serum 
estrogen and high serum LH and FSH levels) 
affect the lipid profile, lipoproteins, and related 
cardiac disease, which occurs by atherosclerosis

. 6 

 

 

 

 

 

Changes in the lipid levels can explain 
cardiovascular problems during menopause during 
that period. Low-density lipoprotein and the build-
up of fatty particles on vascular walls 
(arteriosclerosis)  have been proven to have a role 
in the development of Ischemic Heart Diseases 
(IHD). 

7
 

While in premenopausal women, where the 
monthly changes in a plasma sex hormone are still 
there, and the feasible effects on lipid profile and 
lipoproteins, and so cardiac disease chance, we 
want to determine if these levels which differ in the 
follicular and luteal part of the monthly cycle affect 
the lipid profile,  so, we know that higher level of 
estrogen is during the luteal compared with the 
follicular phase level, which is well documented in 
normal physiology. 

8  
 

The lipid levels were seen to vary according to 
variations in estrogen levels. As such, some 
studies suggest that the level of Cholesterol is 
shown to be lower during the luteal phase than its 
level in the follicular phase, and around ovulation, 

the HDL‑C was highest. According to these 

results, the cycle phases should be considered 
when measuring Cholesterol and lipoproteins in 
premenopausal ladies. 

9,10
 

 

Aims of The Study 
The current study will: 
1.Assess the (lipid profile levels) in premenopausal 
and postmenopausal women with normal body 
weight. 
2.Assess the lipid profile of the premenopausal 
group in two phases (follicular and luteal phases). 
 
 

M 
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SUBJECTS,MATERIALS AND METHODS 

This prospective analytic study was conducted 
from October 2020 to October 2021 in  Mosul City. 
The study was guided after getting approval from 
the ethical committee in the College of Medicine/ 
Mosul. 
 

Inclusion  Criteria : 
1. 60 postmenopausal women aged between( 49 - 
65 ) years old have had no menses for at least one 
year with normal body weight. 
2.   A 75 premenopausal woman (20-44 ) years old  
with regular menstrual cycles (three previous 
regular and normal cycles) and normal body 
weight. 
 
Measurements for anthropometry were taken. 

Weight was recorded in kg, and height was 
measured in meters, so the BMI was calculated. 
( BMI = Weight in Kg / Height in M2). 

11
  

The overweight and obese women (BMI  ≥ 25 ),  
Pregnant, diabetic,  hypertension and  IHD women, 
Patients taking drugs for lipids or taking hormonal 
drugs a minimum of three months before the trial, 
and patients with a history of hysterectomy, 
oophorectomy were excluded from the research. 
Before participating in or withdrawing from the 

study, all women give their written agreement. 
5 ml of venous blood was drawn while fasting 

from all women in plane tubes after fasting for 12-
14 hours (eat nothing, only drink water ). Samples 
of the premenopausal women group were taken in 
the follicular phase between (4–8) days of the 
menstrual cycle, and 2

nd
 sample was taken by 

asking the women to come back in the luteal 
phase on (21-25) days of the cycle with 7 of them 
not coming back, while post-menopausal women 
gave a sample for one time. 
 

The serum was separated by centrifugation and 
then tested for: 
1.(TC) Total serum Cholesterol was set on by 
(CHOD-PAP) colorimetric enzymatic technique. 
2.Serum (TG) Triglyceride was set by (GPO-PAP) 
enzymatic technique. 
3.Serum (HDL-C) High-density lipoprotein using 
the precipitation method to estimate. 
4.Serum (LDL-C) Low-density lipoproteins using 
the Friedewald formula.  
 

Statistical Analysis 
The mean and standard deviation were used to 

express all values. An unbiased samples t-test was 
used to compare means. The SPSS 21 version 
was used to conduct the statistical analysis. At P 
0.05, statistical significance existed. 
 

RESULTS 
In this study, the premenopausal women aged 

(20–44) years age ± SD) and postmenopausal 
women aged ranged from (49-65) years. Both 
groups were within normal Weight. 
 

Table (1): General characteristics of the two 
groups in the study  
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Weight 
58.63 ± 
0.28 

60.59 ± 
0.35  

0.190 

Height  
155.78 ± 
1.39  

156.08 ± 
1.40  

0.064 

BMI  
23.43 ± 
1.04  

24.80  ±  
0.01  

0.195 

     
The lipid panel in (premenopausal and 

postmenopausal) women shows statistically 
significant differences in all parameters, as shown 
in Table No. (2) 
 

Table: (2)  the lipid profile compression in normal 
Weight pre-and postmenopausal women  (BMI 
18.9-24.9). 

Lipid 
profile 

Premenopa
usal (n= 75) 

Postmenopa
usal (n= 60) 

P 
value 

Cholesterol  
(mg\dl) 

201.0 ± 5.1 242.4 ± 5.8 <0.001 

TG Triglycerides 

(mg\dl) 
144.5 ± 6.3 169.2 ± 6.1 <0.001 

HDL(mg\dl) 41.0 ± 2.5 33.2 ± 3.2 <0.001 

LDL(mg\dl) 133.8 ± 5.4 158.0 ± 4.2 <0.001 

Total 
Cholesterol/
HDL ratio 

4.9 7.3 < 0.01 

 
 No statistically significant differences exist in 

serum lipid levels in the follicular and lung phases 
in premenopausal women, as shown in Table 
No.(3) 
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Table :(3) Lipid profile comparison  in normal 
Weight Premenopausal in follicular phase and 
luteal phase. 

Parameters 
Premenopausal in 
Follicular phase 

(n= 68) 

Premenopausal 
in Luteal phase 

(n= 68) 

P 
value 

Cholesterol 
(mg\dl) 

201.1 ± 4.1 203.0 ± 3.1 NS 

TG 
Triglycerides 
(mg\dl) 

144.4 ± 5.3 142.2 ± 5.3 NS 

HDL(mg\dl) 41.2 ± 2.3 45.0 ± 2.3 NS 

LDL(mg\dl) 135 ± 4.4 134 ± 1.4 NS 

 
 

DISCUSSION 
This study focused on normal-weight women to 

get red any sequel of overweight on serum lipid 
level and to concentrate on the effect of 
menopause and menstrual cycle on the lipid level 
in Mosul city. The current study shows a 
statistically high reading of Cholesterol, 
triglyceride, LDL level, and total Cholesterol/HDL 
ratio, and   HDL cholesterol level was low in the 
post-menopausal group in contrast with that of the 
regular cycle premenopausal group; this may be 
explained by the reduction in estrogen release 
from ovaries which lead to changes in lipoprotein 
profile, body fat spread and adverse changes in 
insulin and glucose metabolism. 

12
 

This result is in agreement with Kilim et al. (2013), 
who found that estrogen positively correlated with  
HDL and negatively correlated with TC, TG, and 
LDL, also found significantly higher levels of  (LDL, 
VLDL, total Cholesterol (TC), and (TG) ), in women 
with no cycle than that in women with regular cycle 
group. 

13
 Estrogens are a protective agent against 

cardiovascular disease through their effects on 
altering the tone of vessels by increasing the 
release of nitrous oxide and boosting antioxidant 
properties, which are decreased when menopause 
begins, which explains the increase in lipids. 

14 

Kumari et al. 2018 discovered that menopause 
impacted women's lipid profiles, and these 
changes have been linked to aging and the level of  
TC and  LDL,  so the atherogenic index increases 
with age. 

15 
The second part of the current study 

was on normal-weight women who had regular 
menstrual cycles. After they gave blood samples in 
the follicular phase, they informed me to come 
back in the luteal phase, and the lipid profile  had 
been measured. 
Focusing on changes in lipid levels during the 

women's cycle is beneficial because it may provide 
clinical insights into the best time to conduct testing 
and recommendations for planning and interpreting 
research in female reproductive life if such 
differences exist. 

In the current study, lipid levels did not statistically 
vary throughout the menstrual cycle, despite the 
triglyceride and LDL being somewhat higher in the 
follicular phase,  when weighed up to the secretory 
(luteal)  phase of the women's menstrual cycle, in 
which estrogen and progesterone hormone levels 
are lower. But statistically, it was not significant. 
this finding agrees with Shirin Z. Bouri et al. (2019) 
16

. Their findings demonstrated a strong negative 
correlation between estrogen and Cholesterol (P= 
0.01) . The non-significance in the current study 
may result from variations in study design, such as 
a small sample size or a single-time follow-up, 
which did not calculate correlations between 
lipoprotein levels and hormone levels. Another one 
explains their results as physiological fluctuation of 
sex hormones is likely to directly or indirectly affect 
changes in serum lipids throughout the cycle. 

17 

Other studies found that lipid profiles did not 
change throughout the cycle when measured on 
different days throughout the same cycle. 

18-20
 

The current study with the other researchers 
suggested that the menstrual cycle phase should 
be considered when evaluating Cholesterol and 
other lipoproteins in reproductive-aged females. 
The best time may be during menses due to less 
fluctuation and the easier recognition of this phase 
(menstrual phase) compared to others to enable 
fair comparisons. 
 

Conclusions  
1.Total cholesterol/HDL ratio, triglyceride, LDL 
level, and Cholesterol all increased significantly 
also, a drop in HDL cholesterol level in 
postmenopausal women in Mosul city contrast  to 
those with regular cycles and normal weights.  
2.The triglyceride  and LDL were somewhat  higher 
in the follicular phase, the period of the menstrual 
cycle when levels of the hormones estrogen and 
progesterone are lower than during the luteal 
phase , but it was statistically non-significant. the 
time of the cycle when sex hormone (estrogen  and 
progesterone )  levels are lower than  in secretory  
phase but statistically not significant. 
 

RECOMMENDATIONS  
1.Study large sample size of women in 
reproductive age in multiple points of the cycle , 
and measure lipid profile in compares to estrogen 
level in Mosul city. 
2.Study lipid profile in women taking exogenous 
estrogen before and after treatment to confirm any 
relations .  
3.Follow up of same women  studying lipid profile 
in her  reproductive life and after she get menopause 

but her Weight must be within normal BMI. 
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