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were significantly higher than those in women without hot 
flushes[6]. In chronic inflammatory disease, a new candidate IL-
17A produced by T helper 17 (Th17) lymphocytes & effects on 
neutrophil recruitment & granulopoieses [7]. Estrogen deficiency 
in postmenopausal women recorded significant increase in IL-
17A level which highlighted to its role in chronic inflammatory 
events & increases their susceptibility to the chronic inflammatory 
disease [8].

Significant decrease of estrogen concentration in menopausal 
women regarded to the acceleration or aggravation of 
immune & inflammatory events which leads for the libration 
of proinflammatory cytokines such as IL-1, IL-6, TNF- & IL-
17 resulting an immune dysfunction [9,10]. The relationship 
between hormonal decline associated with the menopause & 
increased serum levels of proinflammatory cytokines is not yet 
fully understood. So this study aimed to investigate the level of 
serum estrogen & IL-17A in healthy women at the premenopausal 
& postmenopausal status.

Materials & Methods
Study Population

For detection of estrogen level, the study carried out on 190 
healthy premenopausal (mean age 36 years) & postmenopausal 
(mean age 36 years) women. The 100 premenopausal women 
were divided randomly to two subgroups, the first subgroup 
included 63 women (mean age 30.5 years) & second subgroup 
included 37 women (mean age 40 years). While 90 healthy 
postmenopausal women were divided to two subgroups, the first 
subgroup included 67 women (mean age 54.5 years) & second 
subgroup included 23 women (mean age 63 years).

For detection of serum IL-17A level, the study carried out on 
74 women were 40 of them at premenopausal state while 34 of 
them at the postmenopausal state. Blood samples were collected 
on fasting for 10-14 hrs. Serum were obtained & kept at deep 
freeze (- 20 C0) till use.
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Introduction
The state of Menopause in women life considered as an 

important physiological process, characterized by the dramatic 
cessation of menstruation due to the loss of ovarian follicular 
activity [1]. The onset of menopause associated with the decline 
in the levels of estrogen and consequently alteration of lipid 
fractions in the serum of menopausal women [2,3]. Deficiency 
of some hormones during menopause associated with the lower 
systemic inflammatory status ,which inflammation manifested by 
the increased serum levels of key proinflammatory cytokines IL-
1, IL-6 or tumor necrosis factor alpha TNF- )[4].

The incidence of cardiovascular events increases when there 
are several circulating inflammatory markers including hs-CRP 
& IL-6[5]. Recently, approved that the elevation of serum levels 
of IL-8 in premenopausal ,perimenopausal, postmenopausal 
women & oophorectomized women with sever hot flushes 
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Detection of Estrogen Concentration
Total serum estrogen level quantitatively determined 

according to the Vidas estradiol 11 test by vidas instrument 
which used Enzyme Linked Fluorescently Assay (ELFA) 
techniques. (According to the technical specification provided by 
the manufacturer).

Detection of Interleukin 17A Level
Serum IL-17A level were detected by Human IL-17 Elisa kit 

from (Bioassay technology laboratory / USA), applied the method 
of Enzyme Linked Immunosorbent Assay (ELISA) from (Biotek- 
elx800, USA). (According to the technical specification provided 
by the manufacturer).

Statistical Analysis
The data were analyzed by the statistical program by Minitab 

according to T-test. The data displayed as Mean ± SD. P- value 
(p`< 0.05) refers to the statistically significant differences and (p 
< 0.01) refers to highly significant differences.

Results
The results of the study revealed in the Table 1 , that the 

serum of estrogen concentration recorded a significant decrease 
(p`< 0.01 ) in postmenopausal women ( 38.1 + 11.58 ) ng /L 
when compared with the premenopausal women ( 192.24 + 
41.13 ) ng/L ,while there was no significant differences ( p> 
0.05 ) between subgroups ( age groups ) , as in premenopausal 
subgroups existed  ( 196 ± 42.13 ),( 186.81 ± 35.08 )Ng/l & in 
postmenopausal subgroups existed (46.53 ± 11.70), (31.20 ± 
9.52) ng/l.

Table 1: Concentration of estrogen (ng/l) in serum of premenopausal and 
Postmenopausal women.

Subjects Total  
No.

Study 
Groups

Estrogen 
Level 

(Ng/L )  
Mean ± SD

Total

Premenopausal 
Women 100

27 – 34 
years 196.27 ± 

42.13 192.24±41.13
N = 63

35 – 45 
years

187.81 ± 
35.08

N = 37

Premenopausal 
Women 90

51 - 58 
years 46.53 ± 

11.70
38.10 ± 11.58N = 67

59 – 67 
years 31.20 ± 

9.52
N = 23

Fig.1 showed the results of IL-17A level in the serum, which 
recorded a significant decrease (p< 0.05) in postmenopausal 
women (22.16 + 3.1) ng / L when compared with the 
premenopausal women (30.87 + 6.15) ng / L. ** Highly significant 
p< 0.01

Figure 1: Reveals concentration of IL-17A (ng/l) in serum of premeno-
pausal and postmenopausal women.

Discussion
The onset of menopause associates with the onset of 

alterations in the hormonal & systemic inflammatory status. 
The process of the inflammation characterized by increased key 
proinflammatory cytokine levels in the serum. Cytokines are 
signaling protein molecules with important role in intercellular 
communication. Their sources from all cells & tissues, which 
differentiates them from hormones [11,12].

From the results of the study which revealed a significant 
decrease ( p< 0.01 ) in the levels of estrogen in the serum of 
postmenopausal women as shown in Table 1 & Fig.1, that this 
finding were compatible with many studies. Kilm & Chandala 
213 found that the level of estrogen were low in postmenopausal 
women [13]. The level of estrogen decrement in postmenopausal 
women was considered normal state [14]. Cessation of the 
menstruation is a common event in menopause which results 
from cessation of the activity of the ovarian follicles, due to 
hormonal deficiency, which is a contributory factor for the 
increased incidence of inflammatory disease [15].

Also, the disturbances in the level of lipid & lipoprotein 
fractions in the serum, in addition to the negative alterations 
in the levels of glucose, insulin metabolism, fat distribution, 
blood coagulation, fibrinolysis & endothelial defects results 
from an abrupt decline in the level of estrogen hormone [16]. 
Moreover, estrogen plays a significant role for heart (protective 
role) by increases release of nitrous oxide, which is important 
for stabilizing of endothelial cells & synergize the antioxidant 
effects with the changes of fibrinolytic proteins which all of 
them considered from cardio-protective mechanism which 
lost with the onset of menopause [17,18]. While a significant 
decline of estrogen level in postmenopausal women have many 
undesirable changes which influences on the health of women, 
because there are an association between estrogen decrement 
in postmenopausal women with fat deposition in the body & 
an increase the incidence of many disease, and alteration of 
HDL, LDL levels, leads to great impact for the development of 
cardiovascular disease [19-22].

The results of the study also revealed a significant decrease 
(p< 0.05) in the levels of IL-17A for postmenopausal women. 
This result were incompatible with the results of [7] found the 
increment of IL-17A level associated highly with the age & period 
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of menopause in postmenopausal women were they suffered 
from osteoporosis. There are relationship between IL-17A level 
in serum & osteoporosis [23]. Also incompatibility may belong to 
the method of IL-17A detection or to the type of kits, materials & 
instrument which used for the detection of IL-17A. On other hand 
the results of our study were compatible with the results of were 
found that the levels of serum IL-17A, IL-4 & IL-10 decrement 
recorded in surgically induced menopause or natural menopausal 
women in comparison with the premenopausal women. So the 
relationship between hormonal decline & alterations in the 
level of cytokines not yet fully understood, but some studies 
demonstrated that the cells of postmenopausal women were 
less active for the release of cytokines in comparison with the 
premenopausal women [12,14].

The study concluded a significant decline in the levels of IL-17A 
which contribute to the significant decrease in the concentration 
of estrogen hormone in the serum of postmenopausal women.
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