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ABSTRACT 
        The present research includes a clinical study of estrogen hormone and ferritin protein, 

cholesterol, and some levels of mineral, such as calcium and phosphorus in the serum of women 

who have undergone uterine removal. The results showed a significant decrease in the estrogen 

hormone level of serum for women who have undergone  uterine removal (50.3Pg/ml), in 

comparison with healthy women (138.65Pg/ml) at a probability level of P≤0.05. The study also 

showed a significant increase of ferritin protein level of women who have undergone  uterine 

removal (64.35mg/dl) when compared with healthy women (52.10mg/dl) at probability level of 

P≤0.05, with a significant increase in the cholesterol level in serum of women who have undergone 

uterine removal (7.643mmol/L), in comparison with  healthy women (4.525mmol/L) at a 

probability level of P≤0.05. The investigation also discussed the effect of some minerals, like 

calcium and phosphorous on the serum of women who have undergone uterine removal, and it 

found significant decrease in calcium level of women who have undergone  uterine removal while 

compared with healthy women (1.86), (2.41) mmol/L respectively at probability level (P≤0.05), 

while present slight increase in phosphorous  level compared with healthy women(3.95), (3.731) 

mmol/ L respectively. 
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 الرحم إزالةنساء الخاضعات لعملية بعض المتغيرات الكيموحيوية في مصل دم  الل سريريهدراسة 
 

 ملخصال
في  لكالسيوم والفسفورابعض المعادن كو  الكولسترول ىتضمن البحث دراسة هرمون االستروجين وبروتين الفريتين ومستو      

م في مستوى هرمون االستروجين للنساء مستأصالت الرح امعنوي اانخفاض أظهرت النتائج .الرحم مستأصالت مصل دم النساء
أن  ولوحظ، (p≤0.05) على التوالي وعند مستوى احتماليةغم/مل  بيكو (138.65) و (50.3)  بمقدارمقارنة مع النساء السليمات 

 ملغم/( 52.10و) (64.35) بمقدارالرحم مقارنة بالنساء السليمات  مستأصالت لنساءالفرتين عند ا ىفي مستو  ا  معنوي ا  ارتفاع هناك
في مصل دم النساء  الكولسترولفي مستوى  ا  معنوي ا  لوحظ ارتفاع وكذلك ،(p≤0.05حتمالية )اند مستوى على التوالي وعمل  100

 ووجد، (p≤0.05) عند مستوى احتماليةو  لتر ملي مول/   (7.643) (4.525)بمقدار الرحم مقارنه بالنساء السليمات مستأصالت
 لتر ملي مول/ ((2.41و( 1.86) وكان السليمات بالنساء مقارنة الرحم مستأصالت للنساء الكالسيوم مستوى في ا  معنوي ا  انخفاض

 السليمات بالنساء مقارنة الفسفور مستوى في طفيفا   ارتفاعا   أظهرت النتائج بينما .(P≤0.05) عند مستوى احتمالية التوالي على
 .التوالي على لتر ملي مول/( 3.73)و (3.95) وكان

 
 .الفسفور، الكالسيوم، الكولسترول، الفريتين، وجينهرمون االستر  الكلمات الدالة:
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INTRODUCTION 
         Hysterectomy is a surgical procedure to remove the uterus, ovaries, fallopian tubes                      

(Singh et al., 2015). Hysterectomy may involve the entire removal of the uterus (fundus and 

cervix), whereas partial removal of the uterine body includes leaving the cervix intact and thus it is 

called supracervical (Wright et al., 2013; Sardeshpande Nilangi, 2015). Estrogen is one of the 

sexual hormones that is produced in the ovaries, and promotes the development and maintenance of 

female characteristics in the human body (BaldaçaraI and Silva, 2017). It plays an essential role in 

the growth and development of female secondary sexual characteristics, such as breasts, pubic and 

armpit hair in addition to the regulation of the menstrual cycle and the reproductive system. 

Estrogen are adrenal glands and fat tissues that work together with calcium, vitamin D, and other 

hormones and minerals to build bones (Berent-Spillson  et al., 2015). 
         Ferritin is an intra-cellular storage protein with high capacity to store more than 4000 iron 

atoms. The concentration of ferritin in serum correlates well  with the amount of storage iron as 

proven by phlebotomy trials. Hence, serum ferritin is a good indicator of the body
'
s total iron stored 

(Frazer  and Anderson, 2014). In human, iron is an essential component of proteins involved in 

oxygen transport, and it is essential for the regulation of cell growth and differentiation too 

(Kujawska  et al., 2016). 
         Cholesterol is a waxy fat-like substance that is found in all the cells of the human body. The 

human body needs some amounts of cholesterol to make hormones, vitamin D3, and substances that 

help the body to digest its food. and the body can make all the cholesterol it needs (Sheehan and 

Kathleen , 2012). 
          Phosphorus is essential to all forms of life, because it is a key element in many physiological 

and biochemical processes. It can be found in every cell present in all living organisms. Phosphorus 

is indispensable and cannot be replaced by any other element. Phosphorus occurs in complex DNA 

and RNA structures which hold and translate genetic information, and thus controls all living 

processes in plants, animals and human (Sheehan and Kathleen, 2012; Uribarri and Calvo, 2014). 
         The aim of this study is to find out effect of Estrogen hormone, ferritin, cholesterol, calcium 

and Phosphorus on women who have undergone uterine removal, as well as to know the effect of 

the removal period on the abovementioned parameters. 
 

MATERIAL AND  METHODS 
Sample Used 
Control group: blood serum was obtained from (40) healthy control women ranging in their age 

between (38-70). 
Patients group: blood serum was obtained from (40) women who have undergone uterine removal, 

and their ages also ranged  between (38-70) years. The blood samples were collected from women 

without using the tunica, and placed in dry tubes. The tubes were then immersed in a water bath of  

37ºC temperature for 15 minutes. Later on, the collected part of the solution was separated using a 

centrifuge at 4000 rpm for 10 minutes to obtain a clear solution which represents the serum 

(Frances, 2000). These samples were collected  from Al-Kansaa Hospital and the collection period 

and complication of work was one year. 
Estimation of The Biochemical Parameters in Serum 
        The estrogen hormone in serum was analyzed through enzymatic methods using Tosoh AIA 

360, a Japanese hormonal system (Goisk et al., 1986). Ferritin protein in the serum  was also 

analyzed through enzymatic methods using Tosoh AIA 360, Japanese hormonal system (Clichton, 

1971). Total serum cholesterol was determined by an enzymatic method using a standard kit 

manufactured by Biocon (Germany) (Burtis and Ashwood, 1999). Calcium and Inorganic 

phosphorus concentration in serum were estimated colorimetrically using akit manufactured  by 

Biolabo (France), (Burtis and Ashwood, 1999). 
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Statistical Analysis 

          The results were statistically analyzed in the following methods: 

Standard Statistical Methods: to determine the average and standard deviation  rate. 
T-Test by using the SPSS program: to compare two variables and find the differences between 

the values that emerged from the value of P which were considered (P≤0.05) significant and 

(P>0.05) no significant.   

 

RESULTS AND DESCUSSION 
         Table (1)  the results of the measured biochemical parameters investigated in the present 

study, Table (2). 
 

Table 1:  Comparison between the control group and the  patients group for all measured  

parameters 
Mean±SD 

Parameters 
Patients Control 
 Estrogen hormone (Pg/ml) 55.58±138.65 ٭٭٭50.3±14.68

 Ferritin(mg/dl) 14.4±52.10 ٭٭64.35±14.6

7.64+1.39*** 4.53+0.91 Cholesterol(mmole/L) 

1.86±0.315*** 2.41+0.236 Calcium(mmole/L) 

3.95+0.487* 3.73+0.68 Phosphorus (mmole/L) 
Values are the mean ±SD,P values of women who have undergone uterine removal in comparison with control  

*≤0.05: no significance, **≤0.05:significant difference***≤0.05:highly significant difference.  
 

Table 2: Comparison between the patients group according to the period of uterus removal 

for all measured parameters 
Parameters Mean±SD  of patients group  according to the years of uterus removal 

 (4-9) Year ≥10 year 
Estrogen hormone(Pg/ml) 54.21±16.27 44.94±10.01*** 

Ferritin(mg/dl) 67.87±12.45 58.5±17.37** 

Cholesterol(mmole/L) 7.04±0.56 8.84±1.8*** 

Calcium  (mmole/L) 1.94±0.33 1.7±0.23*** 

Phosphorus (mmole/L) 3.91±0.62 4.01±0.26* 

Values are the mean ±SD,P values of patients group according to period of uterus  removal compared with control 

*≤0.05: no significant, **≤0.05: significant difference***≤0.05:highly significant difference.. 

 

Serum Estrogen Hormone                                                                                  
         The results in (Table 1) show  a significant decrease in the estrogen hormone level in the 

serum of women with hysterectomy when compared with control group (50.3±14.68) Pg/ml, 

(138.65±55.58)Pg/ ml respectively at (p≤0.05) after removal of the uterus with the ovaries which 

isin charge of hormone production. These operations result in hormonal imbalance inside the 

woman's body, and thus leads to a significant reduction in the secretion of the estrogen hormone 

which is responsible for controlling various chemical processes (Wu et al., 2007; Van der Voort       

et al., 2001). Other causes that may decrease production of the estrogen and progesterone 

hormones, a surgery that removes both ovaries or some types of chemotherapy. From a 

physiological point of view, menopause happens as the consequence of reduction in the ovaries' 
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production of estrogen and progesterone  hormones (Laughlin et al., 2000). The researchers also 

found a relationship between estrogen hormone and uterine cancer (Ahmad and Ali, 2007). 
        The investigation also studied the  influence of the period in the  removal of the uterus on 

estrogen hormones. On this account, we divided patients into two groups, the first group includes 

women who have  undergone uterus removal within a period less than 10 years (4-9), whereas the 

involved women who have undergone uterus removal within a period up to 10 years (10-20). As 

shown in (Table 2) disclosed that the level of estrogen hormone in  the second group has 

significantly  decreased when compared with that of the first group due to the level of estrogen 

hormone affected by removal period. These results were in good agreement with those obtained by 

other investigators (Bodner-Adler et al., 2014). Another possible reason for these findings may be 

due to the fact that the pituitary gland is considered as a second messenger, giving instructions to 

produce the estrogen (Hamilton et al., 2014; Emerald et al., 2016). 

Ferritin Level in Blood Serum  
          Table (1) shows  a significant increase in ferritin level for the patients group at (p≤0.05) when 

compared with the control group. This increase in the ferritin level often happens  after surgery 

(Van Iperen, 1998), due to the lack of a major mechanism of iron excretion (Milman and Kirchhoff, 

1992). Moreover, the results listed in (Table 2) refered to a significant difference inferritin level in 

the second group (>10 years) of the uterus removal at (p≤ 0.05) when compared with the first group 

(≤10 years) (Touitou, 1985). Since trans-ferritin protein is responsible for transferring iron from the 

bloodstream to body cells, which is necessary, a decrease in this protein level leads to an elevation 

of iron level in the blood (Himmelfarb et al., 2016; Abramowskia  et al., 2014). In the second 

group,  biological defect in the process of iron secretion and output was greater than those of the 

first group. Excess of iron stimulation  resulted in the formation of  more free radicals, hydroxy, the 

most destructive free radicals known to scientists in the human body which can destroy DNA, 

proteins and it can transfer electrons in mitochondria and cellular membranes (Jomova and Valko., 

2011; Dev and Babitt., 2017). 
Serum Cholesterol Level  
        The result have shown a significant increase in the cholesterol level in women serum with a 

hysterectomy when compared with control (7.64±1.39) mmole/ L, (4.53) mmole/ L respectively at 

(p≤ 0.05), this is identical with (Yazdani  et al., 2014; Matthews et al., 2009). The obtained findings 

are consistent with a hypothesis that lovastatin increases activity of HMG-CoA reeducates which is 

in charge of cholesterol synthesis, biliary lipid secretion, and elevated blood cholesterol through a 

feedback mechanism (Fukao et al., 2014).In the present study, the total cholesterol levels were 

significantly increased in women who have undergone a surgery. These findings are in agreement 

with those given by other researchers (Igweh et al., 2005). Other researcher also found that the 

relationship of cholesterol to uterine cancer was direct (Allwsh, 2002). Changes that occur in the 

lipid profile after menopause are associated with increasing risk of atherosclerosis, coronary heart 

disease and myocardial infarction, as a result in the lack of estrogen. Ovarian estrogen is inversely 

related to the development of cardiovascular disease and elevated serum lipid levels (Ismet et al., 

2010; Gavin et al., 2012). 
Calcium Level in Blood Serum                                                                                    
        The results in (Table 1) show a significant decrease in calcium level in serum of women who 

have undergone  uterine removal (1.86) mmol / L when compared with control (2.41) mmol / Lat 

(p≤0.05). Hypocalcaemia was observed in hysterectomy patients due to the estrogen concentration 

which is reduced after the removal of the uterus. Estrogen has a modulator effect on the calcium 

metabolism. It is also responsible for the penetration of calcium into the bone matrix. A decrease in 

the levels of estrogen after hysterectomy can cause an excessive loss of calcium, leading to 

osteoporosis. An additionally increasing risk for bone fracture was observed in the post 

hysterectomy patients (Van der voort et al., 2001; Sreekantha et al., 2011). The present study also 

investigates effect of the period  of the uterus removal on calcium levels as presented in (Table  2) 
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which showed a significant decrease in calcium level in the second group when compared to the 

first group (Prabha et al., 2015; Yeldose et al., 2015). 

 

Phosphorus Level in Blood Serum   
      Table (1) shows a slight increase in phosphorus  level in the women who have undergone 

uterine removal when compared with healthy women (3.95) mmole/ L and (3.731) mmole/ L, 

respectively. Table (2) also depicts a simple significant differences between the first group and 

second group (Calvo and Uribarri, 2013). This increase in phosphorus may be due to hormonal 

imbalance after the hysterectomy (Suwansakri et al., 2005). 

 

CONCLUSIONS 
         According to the obtained results, it was found that a significant decrease in the estrogen 

hormone level in women who have undergone uterine removal, while a significant increase in the 

levels of ferritin as well as cholesterol. The study also indicated a slight increase in the phosphorus  

level. The study of the period of uterine removal on those parameters was also investigated and the 

results exhibited a decrease in the levels of estrogen hormone and calcium in the second group in 

comparison to those of the first group. Levels of cholesterol and phosphorus in the second group 

were raised in comparison with the first group, while level of ferritin was increased in the first 

group in comparison to the second  group. 
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