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Conclusions 

 
1. Salivary hormonal test is a useful method for assessment 

progesterone and cortisol, while it is not useful test for measuring 

salivary estradiol. 

2. Mean levels of salivary steroidal hormones were reduced as 

compared to serum levels. 

3. Strong correlation appeared between serum and salivary 

progesterone, and salivary cortisol, and there was no correlation 

between serum and salivary estradiol. 
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Suggestions 

 
1. Evaluation of salivary steroidal hormones levels in serum 

and saliva of large numbers of healthy and infertile 

females. 

2. Assessment and comparison of steroidal hormones levels 

from serum and saliva in healthy males. 
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Discussion 

         The period of menstrual cycle for females, included in this study ranged 

(22-33) days, this represents the normal menstrual range for healthy females 

according to results mentioned by Mishell (2001) and Speroff and Fritz 

(2005). It was known that the period of menstrual cycle is affected by several 

factors including FSH and LH (Ganong, 2003), GnRH (Knobil, 1988), 

temperature (Rojansky et al., 1992) and stress (Davydov et al., 2007). The 

gonadotropin releasing hormones (GnRH) released from hypothalamus 

regulates the pituitary secretion of gonadotropins (FSH and LH) that act on 

ovaries and therefore ovarian hormones change during menstrual cycle 

(Mayne, 1994).  

From the results of the present study for infertile females, it appeared 

that the level of serum progesterone for infertile female with secondary 

infertility reduced significantly (P<0.05) as compared with primary infertility 

females. Similar results were reported for level of salivary progesterone. It 

was reported that the most infertile females with secondary infertility 

complaining from abnormal ovarian functions (Potter, 2006), while primary 

infertility females had complaining from severe damage in the reproductive 

system, and with less degree abnormal ovarian function (Aljabri, 2005). 

 Clearly, in the present study, the result for levels of serum and salivary 

progesterone were well positively synchronized as in elevation and vice versa. 

This result was in agreement with other studies (Meulenberg and Hofman, 

1989; Vuorento et al., 1989). Therefore, assessment of the level of salivary 

progesterone may be act on in clinical evaluation of females in addition to 

academic research (Choe et al., 1983; Delfs et al., 1994; Harris et al., 1994).  

In general, levels of progesterone in saliva were less than serum as 

noticed from the result of this study. Similar studies reported same results 

(Wang and knyba, 1985; Swinkels et al., 1990). Within saliva, only free 
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steroidal hormones were evaluated which constitute about 5-8% of total 

steroidal level (Ferguson et al., 1984). Large amount of steroids 92-95% in 

the blood are bound by proteins like sex hormone binding globulin (SHBG), 

cortisol binding globulin (CBG), and albumin (Vittek et al., 1985), which 

make the steroid molecules large and cannot enter the capillary beds of tissues 

(Koefoed and Brahm, 1994; Burry et al., 1999).  

Although, assessment of serum estradiol observed high levels, while 

assessment the level of salivary estradiol was not reproducible, or not 

sensitive, as presented in this study. Different factors may explain this results 

including short period for peak of estradiol level (Lee et al., 2004; Guballa et 

al., 2007). Also, low percentage of free estradiol which constitute about no 

more 5% of total estradiol (Worthman et al., 1990). Furthermore the presence 

of free chemical structure of estrogen involving estradiol, estriol, and estron 

may be affect final result within saliva (Behl et al., 1995). However, other 

studies reported that the assessment of salivary estradiol is possible (Mounib 

et al., 1988; Deboever et al., 1990). 

         Assessment of serum cortisol level were determined in this study which 

showed that level of serum cortisol  reduced significantly from females with 

primary infertility to females with secondary infertility, this result  correspond 

with other study (Wilson et al., 1998). 

Results for levels of salivary cortisol appeared that there was 

synchronization with level of serum cortisol either in elevation or reduction, 

this result agreed with Aardal-Eriksson et al. (1998), which they stated that 

level of serum cortisol was synchronized as elevation and reduction with level 

of salivary cortisol. Our study showed that almost specimen of salivary 

cortisol not sensitive, this may be belong to females are under stress from 

vienpuncture that affect the result (Vining et al., 1983; Khan-Dawood et al., 

1984; Kiess et al., 1995; Findling and Raff, 2001). 

Females ages ranged from (16-55), with mean age was (35.5 ± 1.8 

years old) as presented in table (1), which is considered to be an important 
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period in which the conception rate begins to decline significantly due to 

neuroendocrine changes that end with state of menopause (Burger et al., 

1999). 

In this study, it was found that the highest levels of serum progesterone 

were within age group 30-39 years old, while the lowest level of progesterone 

were within age group ≥50 years. This result agreed with study of Cramer et 

al. (2002), which proposed that there is an increasing level of reproductive 

hormones within age of 30-40 years old. A significant reduction in salivary 

progesterone as the age of females in the present study increases this result 

agreed with Lipson and Ellison (1992). Several studies appeared that level of 

progesterone decline as the age of females increase combined with 

degradation of follicles (Meldrum et al., 1981; Snowdon, 1990; Hirshfield, 

1991).  

The level of serum estradiol in group 30-39 years old was more than 

other groups; this increase may be due to loss of ovarian feed back on the 

hypothalamus and pituitary component of the reproductive axis (Lee et al., 

1988). However, level of estradiol decreased as female age increase, this is 

due to reduction in follicle number with increasing age, therefore low levels 

of estradiol is produced and consequently affect LH level through positive 

feed-back of hypothalamus (Lenton et al., 1984; Nedelikovic and salvic, 

1990; Scheffer et al., 1999).  

From the results of this study it was shown that there was a significant 

(P<0.05) reduction in the level of serum and salivary cortisol as the age of 

females increase, and this explained the presence of synchronization between  

salivary cortisol and serum. Several studies appeared that stress causes 

elevation level of cortisol, since younger females exposed to life challenging 

and difficulties in work more than older one, this causes stress and increasing 

level of cortisol (Kirschbaum et al., 1999; Al’Apsi et al., 1997; Vedhara et 

al., 1999).  
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According to levels of hormones within serum and saliva for single and 

married females, significant (P<0.05) reductions were assessed for 

progesterone, estradiol and cortisol (Table 6). Rodriguez et al. (2001) 

reported that reduction in the level of steroidal hormones was observed 

between serum to saliva. The cause for this reduction is due to presence of 

free steroidal hormones in little amount within saliva than in serum.                                                                                      

Although, the mean level of serum progesterone for married females 

was more than  the mean level of serum progesterone for single females, but 

did not reach the level of significance (P<0.05). Same results were reported 

for estradiol and cortisol. These results were in agreement with other research 

was reported by Cai et al. (1993). It was known that level of steroidal 

hormones for married impregnate females have similar result for single 

females in assessment of steroidal hormones levels (Gann et al., 2001; Lobo 

et al., 2003). 

Significant (P<0.05) differences were reported for levels of three 

steroidal hormones in both serum and saliva of fertile and infertile females in 

this study. These results may be explained that the cause of infertility for 

females is not related to disturbances in the hormonal balance of 

hypothalamus-pituitary ovary axis. It was noticed that several causes of 

female infertility resulted from disturbances and/or anomalies in the female 

reproductive ducts (Parr and McMahon, 1998). Similar results were certified 

that these abnormalities have major causes of female infertility (Kooke, 

1999), also, most endocrinological causes of female infertility were easier to 

be overcome through hormonal treatment (Anthony et al., 2001).  

Hormonal results for females, in this study, were classified according to 

marital and fertility status appeared non significant (P>0.05) differences in the 

level of salivary steroidal hormones. While significant (P<0.05) differences 

were reported in the hormonal levels of serum females among the three 

groups. This combination in the marital and fertility status results are 

agreement with several studies (Li et al., 1989; Kalmuss, 1987).  
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It was reported that the disturbances in some females results from 

marriage (Mishell, 2001), and/or uses of different hormonal treatments 

(Kousta et al., 1997). However, the fertility status of females has wide range 

of steroidal hormonal levels and affected with age of marriages (Menken et 

al., 1986). Other factors are effects the fertility of either married or single 

females including stress (Hall et al., 1985), hormonal balance (Carr et al., 

1998), age (Forero et al., 1987), number of previous pregnancy (Mittendorf et 

al., 1990), body weight (Perego et al., 2005), body mass index (Winnicki et 

al., 2002), in addition social and psychological factors (Larsen et al., 2003). 

However, Lipson and Ellison (1989) revealed advantage of  salivary 

hormone testing is that it is easy, as well as more convenient for the patient, 

saliva can be easily obtained at desired times without disrupting laboratory 

schedules for phlebotomy. Furthermore, since saliva collection is typically 

performed at home or in the workplace, there is high patient compliance 

(Read, 1993; Pugeat et al., 1996). For women who work in an occupational 

setting, followed by 24 to 40 hours per week of tasks related to childcare, 

household duties, community and/or volunteer work, being required to go to a 

laboratory 1 to 4 times during a day or at specific phases of her menstrual 

cycle may well be impractical and inconvenient (Petsos et al., 1986).  

Another advantage of salivary testing is cost; the cost of salivary 

hormone analysis is markedly less than that of serum testing. For example, a 

single hormone test for salivary progesterone averages less than one-fourth 

the cost of a single serum level (Bakerman, 2002). Considering that patients 

usually undergo evaluation of more than one hormone, such cost differences 

can be pronounced (Riad-Fahmy et al., 1983).  
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Introduction 
Hormones are secreted within endocrine glands and from there they move 

into other extracellular spaces. Several hormones are distributed widely 

following secretion and equilibrate throughout virtually all extra-cellular spaces, 

including formed saliva stored in the salivary glands (Nabipour, 2003). 

Hormones act over a range of distances and many of their functions are 

integrative and are aimed at co-coordinating the wide variety of functions 

required to maintain optimal overall wellness (Worthman et al., 1990). They can 

enter saliva by a variety of mechanisms but for the neutral steroids the most 

common route is rapid diffusion through the acinar cells and their concentration 

is independent on the rate of saliva flow (Vining et al., 1983). 

As hormones play such an important role in the management of health, the 

determination of a hormonal imbalance can help identify the cause of many 

health problems (Lu et al., 2006). Addressing these imbalances with appropriate 

testing and treatment protocols provide a direct basis for maintaining optimal 

health and wellbeing (Kirschbaum and Hellhammer, 1994). Using 

radioimmunoassay techniques that are suitable for measuring the low 

concentrations of steroid hormones in saliva (Vittek et al., 1985) 

Salivary hormone analysis is a useful clinical tool in the assessment of 

hormones in females and scientific evidence supports its use because it offers an 

accurate and comprehensive reflection of some of hormone bioavailability at the 

tissue level values for salivary hormone levels have been established for females 

(Riad-Fahmy et al., 1983). As biological medium saliva is a variable and 

complex fluid and is mostly produced by three pairs of salivary glands (parotid, 

submandibular and sublingual) with a small contribution from the buccal glands 

which line the mouth (Ferguson, 1984). 
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Lo et al. (1992) revealed that some patients are significantly stressed when 

undergoing phlebotomy, and changes induced by vein puncture stress can 

significantly affect serum values. Thus, the serum value may not be an accurate 

measure of the patient's usual endogenous hormone level. In contrast, saliva 

testing has not been shown to cause a stress response in patients (Swinkels et al., 

1992). Therefore the aims of this study are: 

1. Assessment of serum and salivary steroidal hormones (progesterone, 

estradiol and cortisol) in females classified according to age groups, 

type of infertility, marital status, and fertility status. 

2. Evaluation the synchronization in the level of steroidal hormones 

between serum and saliva of females. 

3. To determine if saliva as diagnostic tool for measurement of steroidal 

hormones in females. 

4. To determine the effectiveness of salivary hormone testing advantage                                                                        

rather than serum measurements.    

 

 
 
 
 
 

 

 ۲ 



List of Contents 

Subjects Page no. 
Summary I 
List of Contents II 
List of Abbreviations IV 
List of Tables  V 
List of Figures VI 
Chapter one: Introduction and Review of Literature 1 
1.1 Physiology of hormones 3 
1.1.1 Non-steroidal Hormones 3 
1.1.2 Steroidal Hormones 4 
1.2 Female steroidal reproductive hormones 4 
1.2.1 Progesterone 7 
1.2.2 Estradiol  8 

1.2.3 Cortisol 9 
1.3 Actions of steroidal reproductive hormones 10 
1.3.1 Progesterone 10 
1.3.2 Estradiol 12 
1.3.3 Cortisol 12 
1.4 Serum 13 
1.5 Saliva 14 
1.5.1 Composition of saliva 14 
1.5.2 Presence and movement of steroidal hormones 
between serum and saliva 

16 

1.6 Female reproduction 17 
1.6.1 Oogenesis 17 
1.6.2 The ovaries                                                 18 
1.6.3 Development stage of ovarian follicle 18 
1.6.3.1 Primordial follicle 18 
1.6.3.2 Growing follicle 18 
1.6.3.3 Mature Graafian follicle 19 
1.7 Human menstrual cycle 20 
1.7.1 Phases of menstrual cycle 20 
1.7.1.1 Follicular phase 20 
1.7.1.2 Ovulation 21 

 II 



1.7.1.3 Luteal phase 21 
1.8 Use immunoradiometric assay for assessment of salivary  

hormones 
22 

Chapter two: Subjects, Materials and methods 24 
2.1 Subjects 24 
2.2 Materials 25 
2.3 Collection of samples 2٥ 
2.3.1 Serum 2٥ 
2.1.2 Saliva 2٥ 
2.3.3 Time of sample collection 2٦ 
2.4 Assessment of samples 2٦ 
2.5 Sensitivity and coefficients of variation 27 
2.6 Experimental design 27 
2.7 Statistical analysis 28 
Chapter three: Results 30 
Chapter four: Discussion 58 
Conclusion and Suggestions  63 
Conclusions 63 
Suggestions 64 
References 65 
Arabic abstract  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 III 



Abbreviations 

ACTH Adrenocorticotropic hormone 

AFs Activation function domains 

AF3 Activation function domain 3 

AP-1 Activator protein 1 

CBG Cortisol binding globulin  

CRH Corticotropin-releasing hormone 

DNA Deoxyribonucleic acid  

E2 Estradiol 

ERα Estradiol receptor α  

ERβ Estradiol receptor β 

FSH Follicle stimulating hormone 

GnRH Gonadotropine releasing hormone 

GR Glucocorticol receptor  

Hsp90 Heat shock protein 90  

Hsp70 Heat shock protein 70 

LH Luteinizing hormone  

M1 First Meiotic division  

mRNA messenger Ribonucleic acid 

NF-KB Nuclear factor-kappa B 

PR-A Progesterone receptor A 

PR-B Progesterone receptor B 

RIA Radioimmunoassay 

SERMs Selective estrogen receptor modulators 

SHBG Sex hormone binding globulin  

 

 

 IV 



List of Tables 

Table Page 

no. 

Table 2-1: Information sheet for each subject 24 

Table 2-2: Tools and equipment used in this study 25 

Table 3-1: Descriptive parameters of females were enrolled in 

the present study 

32 

Table 3-2: Serum and salivary levels of steroidal hormones for 

females enrolled in the present study classified according to age 

group 

32 

Table 3-3: levels of serum steroidal hormones for infertile 

females classified according to type of infertility 

39 

Table 3-4: levels of salivary steroidal hormones for infertile 

females classified according to type of infertility  

40 

Table 3-5: Levels of serum and salivary steroidal hormones for 

females classified according to marital status 

45 

Table 3-6: Levels of serum and salivary steroidal hormones for 

married females classified according to fertility status 

49 

Table 3-7: Levels of serum and saliva steroidal hormones for 

females classified according to marital and fertility status 

54 

 
 

 

 

 

 

 V 



List of Figures 

Figure Page 
no. 

Figure 1-1: The hypothalamic-pituitary-gonadal axis 5 
Figure 1-2: Chemical structure of progesterone 6 
Figure 1-3: Chemical structure of estrdiol 6 
Figure 1-4: Chemical structure of cortisol 6 
Figure1-5: Salivary glands: (1) Parotid gland, (2): 
Submandibular gland, (3): Sublingual gland. 

15 

Figure 2-4: scheme of experimental design 30 

Figure 3-1: Number of females classified according to age 
groups 

33 

Figure 3-2: Mean level of serum and salivary progesterone 
for females classified according to age groups 

36 

Figure 3-3: Mean level of serum and salivary estradiol for 
females classified according to age groups 

37 

Figure 3-4: Mean level of serum and salivary cortisol for 
females classified according to age groups 

38 

Figure 3-5: Mean levels of serum and salivary progesterone 
for infertile females classified according to type of infertility 

41 

Figure 3-6: Mean levels of serum and salivary estradiol for 
infertile female classified according to type of infertility 

42 

Figure 3-7: Mean levels of serum and salivary cortisol for 
infertile females classified according to type of infertility 

43 

Figure 3-8: Mean level of serum and salivary progesterone 
for single and married females 

46 

Figure 3-9: Mean level of serum and salivary estradiol for 
single and married females 

47 

Figure3-10: Mean Level of serum and salivary cortisol for 
single and  married females 

48 

Figure 3-11: Mean level of serum and salivary progesterone 
for fertile and infertile female 

51 

Figure 3-12: Mean level of serum and salivary estradiol for 
fertile and infertile female 

52 

 VI 



Figure 3-13:Mean level of serum and salivary cortisol for 
fertile and infertile female 

53 

Figure 3-14: Mean levels of serum and salivary progesterone 
for females classified according marital and fertility status 

56 

Figure 3-15: Mean levels of serum and salivary estradiol for 
females classified according marital and fertility status 

57 

Figure 3-16: Mean levels of serum and salivary cortisol for 
females classified according marital and fertility status 

58 

 
 

 VII 



  References                                                                                                                      

References 
 
Aardal-Eriksson, E., Karlberg, B.E. and Holm, A.C. (1998): Salivary 

cortisol- and alternative to serum cortisol determinations in 
dynamic function tests. Clin. Chem. Lab. Med. 36:215-222. 

 
Adkins, J.N., Varnum, S.M., Auberry, K.J., Moore, R.J., Angell, 

N.H. and Smith, R.D. (2002): Toward a human blood serum 
proteome: analysis by multidimensional separation coupled with 
mass spectrometry. Mol. Cell. Proteomics. 1:947-955.                                                                             

                                                                       
Al’Apsi, M., Bongard, S., Buchanan, T., Pincomb, GA., Licinio, J. 

and Lovallo, W.R. (1997): Cardiovascular and neuroendocrine 
adjustment to public speaking and mental arithmetic stressors. 
Psychophysiology. 34:266–275. 

 
Al-Jabri, N. N. A. (2005): Classification of female infertility in Iraq. 

High diploma, thesis in Labrotary (The institute of embryo 
Researh and infertility treatment), University of Baghdad, Pp. 36-
41. 

 
Andrew, C. (2000): The Definitive Home Reference Guide to 550 Key 

Herbs with all their Uses as Remedies for Common Ailments. In: 
Herbal Medicine. Andrew, C. and Gillian E. R. D.K. Publishing. 
Pp. 7894-6783.  

 
Anthony, S. F., Dennis L. K., Stephen, L. H., Dan L. L. and J. Larry 

Jameson (2001): Harrisons priciples of internal medicine, 15th 

edition, v.1, Mc. Grawhill, Pp. 334-3345. 
 

Baewald, A.R., Adams, G.P., Pierson and R.A. (2004): A new model 
for ovarian follicular development during the human menstrual 
cycle. Fertil. Steril. 80:116-122. 

 
Baird, D.T. (1991): A quantitative and cytological study of germ ells in 

human ovaries. Proc. R. Sco. London, Biol. 158:417-33. 
 

Baker, T. G. (1982): Oogenesis and ovulation. In: Book 1: Germ cells 
and fertilization. C. R. Austin and R. V. Short (eds.), Cambridge 
University Press, Cambridge. Pp. 17-45.  

 

 ٦٥ 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9638346&dopt=Abstract
http://www.amazon.com/exec/obidos/search-handle-url/103-6361907-0298228?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Anthony%20S.%20Fauci
http://www.amazon.com/exec/obidos/search-handle-url/103-6361907-0298228?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Dennis%20L.%20Kasper
http://www.amazon.com/exec/obidos/search-handle-url/103-6361907-0298228?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Stephen%20L.%20Hauser
http://www.amazon.com/exec/obidos/search-handle-url/103-6361907-0298228?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Dan%20L.%20Longo
http://www.amazon.com/exec/obidos/search-handle-url/103-6361907-0298228?%5Fencoding=UTF8&search-type=ss&index=books&field-author=J.%20Larry%20Jameson
http://www.amazon.com/exec/obidos/search-handle-url/103-6361907-0298228?%5Fencoding=UTF8&search-type=ss&index=books&field-author=J.%20Larry%20Jameson


  References                                                                                                                      

Bakerman, S. (2002): Bakerman's ABC's of Interpretive Laboratory 
Data. 4th eds. Bakerman, P., Strausbauch, P., eds. Scottsdale, 
A.Z.: Interpretive Laboratory Data, Inc. Pp. 251-252. 

 
Baron, S. F. and Hylemon, P. B. (1997): Biotransformation of bile 

acids, cholesterol, and steroid hormones, In: R. I. Mackie and B. 
A. White (eds.), Gastrointestinal microbiology, vol. I. 
Gastrointestinal ecosystems and fermentations. International 
Thomson Publishing, New York. Pp. 470–510. 

 
Bart, C.J.M. and Anne, M.V.H. (1997): Manipulation of human ovarian 

functions: physiological concepts and clinical consequences. 
Endocr. Rev. 18(10):71-106. 

 
Baulieu, E.E. (1991): Steroid Hormone Metabolism, Biol. Cell. 71:3-10. 

 
Beato, M., Chavez, S. and Truss, M. (1996): Transcriptional regulation 

by steroid hormones. Steroids. 61(4): 240-251.  
 

Behl, C., Widmann, M., Trapp, T. and Holsboer, F. (1995): 17-beta 
estradiol protects neurons from oxidative stress-induced cell 
death in vitro. Biochem. Biophys. Res. Commun. 216(2):473-82.  

 
Bendsen, E., Byskov, A.G., Andersen, C.Y. and Westergaard, L.G. 

(2006): Number of germ cells and somatic cells in human fetal 
ovaries during the first weeks after sex differentiation. Hum. 
Reprod. 21:30-5. 

 
Birkhed, D. and Heintze, U. (1989): Salivary secretion rate, buffer 

capacity, and pH. In: Human saliva: clinical chemistry and 
microbiology. Volume I. (eds.) Tenovuo, JO. CRC. Press. Boca, 
Raton, Florida, USA. Pp. 25-74. 

 
Blankenship, J. R., F. L. Wormley, M. K. Boyce, W. A. Schell, S. G. 

Filler, J. R. Perfect, and J. Heitman. (2003): Calcineurin is 
essential for Candida albicans survival in serum and virulence. 
Eukaryot. Cell. 2:422-430. 

 
Brandon, D.D., Bethea, C.L., Strawn, E.Y., Novy, M.J., Burry, K.A., 

Harrington, M.S., Erickson, T.E., Warner, C., Keenan, E.J. 
and Clinton, G.M. (1993): Progesterone receptor messenger 
ribonucleic acid and protein are over expressed in human uterine 
leiomyomas. Am. J. Obstet. Gynecol. 169:78–85. 

 ٦٦ 



  References                                                                                                                      

Buckingham, J.C. (2006): Glucocorticoids: exemplars of multi-tasking. 
Br. J. Pharmacol. 147(S1): 258-68.   

  
Burger, H.G., Dudley, E.C. and Hopper, J.L. (1999): Prospectively 

measured levels of serum follicle stiulating hornone, estradiol, 
and the dimeri inhibins during the menopausal transition in a 
population based cohart of women. J. Endocrinol. Metab. 
84:4025-30. 

 
Burry, K.A., Patton, P.E. and Hermsmeyer, K. (1999): Percutaneous 

absorption of progesterone in postmenopausal woman treated 
with transdermal estrogen. Am. J. Obstet. Gynecol. 180: 1504-11. 

 
Byrd, W. (1998): Fertilization, embryologenesis and implantation. In: 

Text book of Reproductive medicine. Carr, B.R. and Blackwell, 
R.E. (eds.) 2th ed. Appleton and Large, Stamford Connecticut, 
USA. Pp. 1-18. 

 
Cai, W. M., Zhu, G. Z. and Chen, G. (1993): Free phenytoin 

monitoring in serum and saliva of epileptic patients in China. 
Therapeutic Drug Monitoring. 15: 31-34. 

 
Campbell, S. and Monga, A. (2000): The normal menstrual cycle. 

Infertility In: Gynecology By ten teachers, 17th edition. Pp. 84-97. 
 
Carani. C., Qin, K., Simoni, M., Faustini-Fustini, M., Serpente, S., 

Boyd, J., Korach, K.S. and Simpson, E.R. (1997): Effect of 
Testosterone and Estradiol in a Man with Aromatase Deficiency. 
New England, J. Medicine. 337:91-95. 

 
Carr, B.R. (1998):  The normal menstrual cycle. The ovary In: Text 

book of reproductive medicine. Carr, B.R. and Blackwell, R.E. 
(eds.) 2nd (ed.) Appleton and Lange, Stamford Connecticut, USA. 
.Pp. 207-244. 

 
Chabbert-Buffet, N. and Bouchard, P. (2002): The normal human 

menstrual cycle. Review in endocrine and metabolic disorders. 3: 
173-183. 

 
Chabbert-Buffet, N., Djakoure, C., Maitre, S.C. and Bouchard, P. 

(1998): Regulation of the human menstrual cycle. Front 
Neuroendocrinol. 19:151-86. 

 

 ٦۷ 



  References                                                                                                                      

Chakrabarti, R., Murthy, G. S. and Jagannadha, Rao., A. (1985): 
Radioimmunoassay of polypeptide hormones using 
immunochemically coated plastic tubes. J. Biosci. Pp.7-145. 

 
Choe, J.K., Khan-Dawood, F.S. and Dawood, M.Y. (1983): 

Progesterone and estradiol in the saliva and plasma during the 
menstrual cycle. Am. J. Obstet. Gynecol. 147:557-562. 

 
Cramer, D. W., Barbieri, R. L., Fraer, A. R. and Harlow, B. L. 

(2002): Determinants of early folliculan phase gonadotropin and 
Obstet. Gynecol. Vol. 17, No. 1, Pp. 221-227. 

 
Collins, P., Rosano, G.M., Sarrel, P.M., Ulrich, L., Adamopoulos, S., 

Beale, C.M., McNeill, J.G. and Poole-Wilson, P.A. (1995): 17 
beta-Estradiol attenuates acetylcholine-induced coronary arterial 
constriction in women but not men with coronary heart disease. 
Circulation 92(1):24-30. 

 
Conneely, O.M., Jericevic, B.M. and Lydon, J.P. (2003): Progesterone 

receptors in mammary gland development and tumorigenesis 
Mammary Gland. Biol. Neoplasia. 8: 205-14. 

 
David, L. H. (2004): Menorrhagia Heavy Periods - Current Issues. 

Monash University. Pp. 71-72. 
 
Davydov, D.M., Shapiro, D., Goldstein, I.B. and Chicz-DeMet, A. 

(2007): Moods in everyday situations: effects of menstrual cycle, 
work, and stress hormones. J. Psychosomatic Research. Pp. 343-
349. 

 
Deboever, J., Kohen, F., Bouve, J., Leyseele, D. and 

Vanderkerckhove, D. (1990): Direct chemiluminescence 
immunoassay of estradiol in saliva. Clin. Chem. 36: 2036-2041. 

 
Delfs, TM., Klein, S., Fottrell, P., Naether, O.G., Leidenberger, F.A. 

and Zimmermann, R.C. (1994): 24-Hour profiles of salivary 
progesterone. Fertil. Steril. 62:960-966. 

 
DePaolo, D.P., Faine, M.P. and Palmer, C.A. (1999): Nutrition in 

Relation to Dental Medicine. In: Shils ME, Olson, J.A., Shike, M. 
and Ross, A.C. eds. Modern Nutrition in Health and Disease, 9th 
ed. Baltimore, Md.: Williams and Wilkens: Pp. 1099-1124. 

 ٦۸ 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6638098&dopt=Abstract
http://www.med.monash.edu.au/ob-gyn/research/menorr.html
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Davydov%20DM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Shapiro%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Goldstein%20IB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chicz-DeMet%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7926142&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7926142&dopt=Abstract


  References                                                                                                                      

de Weerth, C., Zijl, R. and Buitelaar, J. (2003): Development of 
cortisol circadian rhythm in infancy. Early Hum. Dev. 73(1-2): 
39-52.  

 
Diaz, S., H. Cardenas, A. Brandeis, P. Miranda, A.M. Salvatierra, 

and H.B. Croxatto. (1992): Relative contributions of an 
ovulation and luteal phase defect to the reduced pregnancy rate of 
breast-feeding women. Fertil. and Steril. 58(3): 498-503. 

 
Dixon, S. N. and Heitzman, R. J. (1981): Residues of exogenous 

anabolic agents in beef cattle and sheep. In: Anabolic agents in 
beef and veal production. Commission of the European 
Communities. Pp. 58-69. 

 
Dobson, C.M. (2000): The nature and significance of protein folding. In: 

Mechanisms of Protein Folding 2nd eds. Ed. RH Pain. Frontiers in 
Molecular Biology series. Oxford University Press. New York, 
Nature. 408:796-815. 

 
Dossus, L., Canzian, F., Kaaks, R., Boumertit., A. and Weiderpass, E. 

(2006): No association between progesterone receptor gene 
+331G/A polymorphism and endometrial cancer. Cancer 
Epidemiol. Biomarkers Prev. 15(7): 1415-6.  

 
Douglas, F. P. (2000): Histology and cell biology: examination and 

board review. 4th (eds.) New York, Lange Medical Books, 
McGraw-Hill. Pp. 337-350. 

  
Duffy, D.M., Wells, T.R., Haluska, G.J. and Stouffer, R.L. (1997): 

The ratio of progesterone receptor isoforms changes in the 
monkey corpus luteum during the luteal phase of the menstrual 
cycle. Biol. Reprod. 57:693–699. 

 
Edwards, R.G. (1980): Conception in human female. New York. 

Academic press. Pp.20:45. 
 
Fauser, M. and van, Heusden, A.M. (1997): Manipulation of human 

ovarian function: physiological concept and clinical 
consequences. Endocrino. Rev. Pp. 18:71. 

 
Feder, H. H. (1981): Estrous cyclicity in mammals. In: 

Neuroendocrinology of Reproduction (Adler, N. R. ed). Plenum, 
New York. Pp. 279-329. 

 ٦۹ 



  References                                                                                                                      

Feigelson, H.S., Rodriguez, C., Jacobs, E.J., Diver, W.R., Thun, M.J. 
and Calle, E.E. (2004): No association between the progesterone 
receptor gene +331G/A polymorphism and breast cancer. Cancer 
Epidemiol. Biomarkers. Prev. 13(6): 1084-5. 

 
Ferguson, D.B. (1984): Front Oral Physiology. Karger, Basel: 5:1-162. 
 
Findling, J.W. and Raff, H. (2001): Diagnosis and differential diagnosis 

of Cushing’s syndrome. Endocrinol. Metab. Clin. North. Am.                                                                                                                  
J. 30:729-747. 

 
Frisch, R. E. (1987): Body fat, menarche, fitness and fertility, Hum. 

Reprod. 2: 521-533. 
 
Forero, M.S., Klein, R.F., Nissenson, R.A., Nelson, K., Heath, H., 

Arnaud, C.D. and Riggs, B.L. (1987): Effect of age on 
circulating immunoreactive and bioactive parathyroid hormone 
levels in women. J. Bone Miner Res. 2:363–6. 

 
Fortune, J., Cushman, R., Wahl, C. and Kito, S. (2000): The 

primordial to primary follicle transition, Mol. Cell. Endocrinol. 
163(1-2): 53-60.  

 
Gadkar-Sable, S., Shah, C., Rosario, G., Sachdeva, G. and Puri, C. 

(2005): Progesterone receptors: various forms and functions in 
reproductive tissues. Front. Biosci. 10: 2118-30.  

 
Ganong, W.F. (2003): Endocrinology, metabolism and reproductive 

function: the gonads development and function of reproductive 
system. General cellular basis of medical physiology. Circulation. 
In: Review of medical physiology. Ganong, W.F. (ed.), 21st ed. 
Lange Medical Books /McGraw-Hill, USA. Pp. 1-458. 

 
Gann, P.H., Giovanazzi, S., Van, H. L., Branning, A. and Chatterton, 

R.T. (2001): Saliva as a medium for investigating intra- and 
interindividual differences in sex hormone levels in 
premenopausal women. Cancer Epidemiology, Biomarkers and 
Prevention 10: 59–64. 

 
Giangrande, P. H., Kimbrel, E. A., Edwards, D. P. and McDonnell, 

D. P. (2000): The opposing transcriptional activities of the two 
isoforms of the human progesterone receptor are due to 
differential cofactor binding. Mol. Cell Biol. 20:3102–3115. 

 ۷۰ 



  References                                                                                                                      

Giangrande, P. H. and McDonnell, D. P. (1999): The A and B isoforms 
of the human progesterone receptor: two functionally different 
transcription factors encoded by a single gene. Recent Prog. 
Horm. Res. 54:291–313. 

 
Gougeon, A. (1996): Regulation of ovarian follicular development in 

primates: facts and hypotheses. Endocr. Rev. 17(2): 121-55. 
 
Graham, J.D., Yeates, C., Balleine, R.L., Harvey, S.S., Milliken, J.S., 

Bilous, A.M. and Clarke, C.L. (1996): Progesterone receptor A 
and B protein expression in human breast cancer. J. Steroid 
Biochem. Mol. Biol. 56:93–98.  

 
Griffin, J. E. and Ojeda, S. R. (2000): Textbook of endocrine 

physiology (4th Ed.). Oxford University Press, Inc., Madison 
Avenue, New York. Pp. 303-327. 

 
Guballa, L, Sammaritano, S., Schwartzman, J., Buyon and M. D. 

Lockshin (2007): Ovulation induction and in vitro fertilization in 
systemic lupus erythematosus and antiphospholipid syndrome. 
Arthritis Rheum. 43. Pp. 550–556. 

 
Guyton, A. C. and Hall, J. E. (2001): Textbook of medical physiology, 

9th, V.2. W, B., Sanders Company. Pp. 229-243. 
 
Hadley, M. E. (2000): Endocrinology 5th edition. London: Prentice –Hall 

International (UK) Ltd. Pp.336-339 
 
Hall, M.G., Glazene,r C.M., Kelly, N.J., Conway, D.I., Fostrep, A. 

and Hinton, R.A. (1985): Population study of causes, treatment 
and out come of infertility. Br. Med. J. 291: 1693-7. 

 
Hammes, S.R. (2003): The further redefining of steroid-mediated 

signaling. Proc. Natl. Acad. Sci., USA. 100(5): 21680-2170. 
 
Harris, B., Lovett, L., Newcombe, R.G., Read, G.F., Walker, R. and 

Riad-Fahmy, D. (1994): Maternity blues and major endocrine 
changes:Cardiff puerperal mood and hormone study II. BM. J. 
308:949-953. 

 
Hayashi, R., Wada, H., Ito, K. and Adcock, I.M. (2004): Effects of 

glucocorticoids on gene transcription. Eur. J. Pharmacol. 500(1-
3): 51-62. 

 ۷۱ 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8173402&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8173402&dopt=Abstract


  References                                                                                                                      

Himelstein-brew, R., Byskov, A.G., Peter, H. and Faber, M. (1976): 
Follicular atresia in the infant ovary. J. Reprod. Fertil. 46: 55-58. 

 
Hirshfield, A.N. (1991): Development of follicles in the mammalian 

ovary. Int. Rev. Cytol. 124:43-101. 
 
Hoff, J.D., Quigly, M.E. and Yen, S.S.C. (1983): Hormonal dynamics 

at midcycle. Are-evaluation. J. Clin. Endocrinol. Metab. 57:792-
797. 

 
Hoffmann, B. (1981): Levels of endogenous anabolic sex hormones in 

farm animals. In: Anabolic Agents in Beef and Veal Production. 
Commission of the European Communities. Pp. 96-112. 

 
Hoffmann, B. (1983):  Use of radioimmunoassay procedures for the 

determination of sex hormones in animal tissues. J. Steroid. 
Biochem. 19(1C):947–951. 

 
Hoffmann, B. and G. Oettel. (1976): Radioimmunoassay for free and 

conjugated trienbolone and for trienbolone acetate in bovine 
tissue and plasma samples. Steroids. Pp.27-509. 

 
Hulshoff, H. E., Cohen-Kettenis, P. T., Van Haren, N. E., Peper, J. S., 

Brans, R. G. and Cahn, W. (2006): Changing your sex changes 
your brain; influences of testosterone and estrogen on adult 
human brain structure. 155(Suppl. 1). Pp. 107-114. 

 
Immunotech, a Beckman Coulter Company (2006): Immunoanalysis 

Department, Research & Development, V. Rocchi, Ph. Denizot  
and J. Fieschi. 

 
Iontcheva, I., Oppenheim, F.G. and Troxler, R.F. (1997): Human 

salivary mucin MG1 selectively forms heterotypic complexes 
with amylase, proline-rich proteins, statherin, and histatins. J. 
Dent. Res. 76:734–743. 

 
Jacobson, E. D. (1981): Salivary secretion. In: Gastrointestinal 

physiology L. R. Johnson (ed.) 2nd ed. St. Louis: The C.V. Mosby 
Company. Pp. 46-54. 

 
Johansson, I., Saellstrom, A.K., Rajan, B.P. and Parameswaran 

(1992): Salivary flow and dental caries in Indian children 
suffering from chronic malnutrition. Caries Res. 26:38-43. 

 ۷۲ 

http://www.eje-online.org/cgi/content/abstract/155/suppl_1/S107
http://www.eje-online.org/cgi/content/abstract/155/suppl_1/S107
http://www.eje-online.org/cgi/content/abstract/155/suppl_1/S107


  References                                                                                                                      

Johnson. J., Bagley, J., Skaznik-Wikiel, M., Lee, H., Adams, G., 
Niikura, Y., Tschudy, K., Tilly, J., Cortes, M., Forkert, R., 
Spitzer, T., Iacomini. J., Scadden, D. and Tilly, J. (2005): 
Oocyte generation in adult mammalian ovaries by putative germ 
cells in bone marrow and peripheral blood. Cell.l (2): 303-15. 

  
Johnson, J., Canning, J., Kaneko, T., Pru, J.K. and Tilly, J.L. (2004): 

Germline stem cells and follicular renewal in the postnatal 
mammalian ovary. Nature 428(6979):145-50. 

 
Juan, E., V., Aaron, B. C., Annie, T. and Jonathan, Z. L. (2004): 

Biochemistry, genetic and endocrinology-Blackwell publishing, 
87: 98-6. 

 
Kalmuss, D. (1987): The use of infertility services among fertility 

impaired couples. Demography. 24:575– 85. 
 
Kase, N. G., Speroff, L. and Glass, R. L. (1999): Clinical gynecologic 

endocrinology and infertility. Hagerstwon, MD: Lippincott 
Williams and Wilkins. Pp. 128-132. 

 
Kastner, P., Krust, A., Turcotte, B., Stropp, U., Tora, L., 

Gronemeyer, H. and Chambon, P. (1990): Two distinct 
estrogen-regulated promoters generate transcripts encoding the 
two functionally different human. J. EMBO. 9:1603-1614. 

Keller, M. A. and Stiehm, E. R. (2000): Passive Immunity in Prevention 
and Treatment of Infectious Diseases. Clin. Microbiol. Rev. Vol. 
13. No.4. Pp. 602-614. 

 
Kiess, W., Meidert, A., Dressendorfer, R.A., Schriever, K., Kessler, 

U., Konig, A., Schwarz, H.P. and Strasburger, C.J. (1995): 
Salivary cortisol levels throughout childhood and adolescence: 
relation with age, pubertal stage and weight. Pediatr. Res. 37:502-
506. 

 
Kirschbaum, C. and Hellhammer, D.H. (1994): Salivary cortisol in 

psychoneuroendocrine research: Recent developments and 
applications. Psychoneuroendocrinology. 19(4): 313-333. 

 
Kirschbaum, C., Kudielka, B.M., Gaab, J., Schommer, N.C. and 
            Hellhammer, D.H. (1999): Impact of gender, menstrual cycle 

phase, and oral contraceptives on the activity of the 

 ۷۳ 

http://cmr.asm.org/cgi/content/full/13/4/602
http://cmr.asm.org/cgi/content/full/13/4/602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7596692&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7596692&dopt=Abstract


  References                                                                                                                      

hypothalamus–pituitary–adrenal axis. Psychosom. Med. 6:154–
162. 

 
Khan-Dawood, F.S., Choe, J.K. and Dawood, M.Y. (1984): Salivary 

and plasma bound and “free” testosterone in men and women. 
Am. J. Obstet. Gynecol. 148:441-445. 

 
Knobil, E. (1988): The neuroendocrine control of ovulation. Hum. 

Reprod. 3:469–472. 
 
Knobil, E. and Hotchkins, J. (1988): the menstrual cycle and its 

neuroendocrine control. In: The physiology of reproduction. 
Knobil, E., Neil, J.D., Ewing, L.L., G. eds. Pp. 1971-1994. 

 
Koefoed, P. and Brahm, I. (1994): The permeability of the human red 

cell membrane to steroid sex hormones. Biochim. Biophys. Acta. 
1195: 55-62. 

 
Kosfeld, M., Heinrichs, M., Zak, P.J., Fischbacher, U. and Fehr, E. 

(2005): Oxytocin increases trust in human's nature. 435:673-676. 
 
Kooke, I.D. (1999): Infertility. In: Dewhurst's textbook of obstetrics and 

gynecology for postgraduate.  6th edition; Edmonds DK, Pp.432-
440. 

 
Kousta, E., White, D.M. and Franks, S. (1997): Modern use of 

clomiphene citrate in induction of ovulation. Hum Reprod. 
Update. 3: 359-365. 

 
Larsen, E.C., Muller, J., Schmiegelow, K., ReChnitzer, C. and 

Andersen, A.N. (2003): Reduced ovarian function in long term 
survivors of radiation-and chemotherapy- treated childhood 
cancer. J. Clin. Endocrinol. Mtab. 88:5307-14. 

Lee, S., Lenton, E. and Sexton, L. (1988): The effect of age on the 
cyclical patterns of plasma LH, FSH, oestradiol and progesterone 
in women with regular menstrual cycles. Hum. Reprod. 3:851–
855. 

 
Lee, E., Mun, G.H., Oh, C.S., Chung, Y.H., Cha, C.L., Lee, Y.S. and 

Shin, D.H. (2004): A subcellular distribution of estrogen 
receptor-alpha is changed during artificially induced senescence 
of PC12 pheochromocytoma cells. Histochem. Cytochem. 54: 
263-267 

 ۷٤ 

http://en.wikipedia.org/wiki/Nature_%28journal%29


  References                                                                                                                      

Leif, W. (1981): Methods Enzymol. Pp. 73- 203. 
 
Le, N.E., Marraoui, J., Lehluo, N., Roger, M., De Zelger, T. and 

Bouchard, P. (1993): Role of estradiol in the rise of FSH during 
the luteal follicular transition. J. Clin. Endocrinol. Metab. 77: 
439-442. 

 
Lenton, E., Landgren, B., Sexton, L. and Harper, R. (1984): Normal 

variation in the length of the follicular phase of the menstrual 
cycle: effect of chronological age. British J. Obstet. and 
Gynaecol. 91: 681-684. 

 
Lipson, S.F. and Ellison, P.T. (1989): Development of protocols for the 

application of salivary steroid analyses to field conditions. Am. J. 
Hum. Biol. 1:249-255. 

 
Lipson, S.F. and Ellison, P.T. (1992): Normative study of age variation 

in salivary progesterone profiles. J. Biosoc. Sci. 24:233-244. 
 
Li, X., Huang, J., Yi, P., Bambara, R.A., Hilf, R. and Muyan, M. 

(2004): Single-chain estrogen receptors (ERs) reveal that the ER 
alpha/beta heterodimer emulates functions of the ER alpha dimer 
in genomic estrogen signaling pathways. Mol. Cell. Biol. 24 (17): 
7681-94. 

 
Li, T.C., Lenton, E.A., Dockery, P., Rogers, A.W. and Cooke, I.D. 

(1989): The relation between daily salivary progesterone profile 
and endometrial development in the luteal phase of fertile and 
infertile women. Br. J. Obstet. Gynaecol. 96:445–53. 

 
Lobo, R.A., Granger, L., Goebelsmann, U. and Mishell, D.R. (2003): 

Elevations in unbound serum estradiol as a possible mechanism 
for inappropriate gonadotropin secretion in women with PCO. J. 
Clin. Endocrinol. and Metab. 52: 156–158. 

 
Lodish, H.A., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D., 
            and Darnell G. (2004): J. Molecular Cell Biology, New York: 

W.H. Freeman and Company. Pp. 119-131. 
 
Lo, MS., Ng, M.L. and Azmy, B.S. (1992): Clinical applications of 

salivary cortisol measurements. J. Singapore Med. 33(2): 170. 
 

 ۷٥ 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1583036&dopt=Abstract


  References                                                                                                                      

Luiz, C.J., Jose, C. and Robert, O.K. (1998): the female reproductive 
system. In: Basic Histology. 9th ed. Appleton and Lange 
Stamford, Connecticut. Pp. 421-444. 

 
Luiz, C. J. and Jose, C. (2003): Large Medical Books, Basic Histology 

McGraw-Hill, New York, Pp. 234-236. 
 
Lu, N.Z., Wardell, S.E., Burnstein, K.L., Defranco, D., Fuller, P.J., 

Giguere, V., Hochberg, R.B., McKay, L., Renoir, J.M., 
Weigel, N.L., Wilson, E.M., McDonnell, D.P. and Cidlowski, 
J.A. (2006): International Union of Pharmacology. LXV. The 
pharmacology and classification of the nuclear receptor 
superfamily: glucocorticoid, mineralocorticoid, progesterone, and 
androgen receptors. Pharmacol. Rev.l. 58(4): 782-97. 

 
Lydon, J.P., DeMayo, F.J., Funk, C.R., Mani, S.K., Hughes, A.R., 

Montgomery, C.A., Shyamala, G., Conneely, O.M. and 
O’Malley. B.W. (1995): Mice lacking progesterone receptor 
exhibit pleiotropic reproductive abnormalities. Genes. Dev. 
9:2266–2278. 

 
Malamud, D. (1992): Saliva as a diagnostic fluid. J. Br. Med. 305:207-

208. 
 
Mandel, I. D. (1990): The diagnostic uses of saliva. J. Oral Pathology 

and Medicine. 19:119-125. 
 
Marshall, J.C., A. C. Dalkin, D.J. Haisenleder, S.J. Paul, G.A. 

Ortolano, and R.P. Kelch (1991): Gonadotropin-Releasing 
Hormone Pulses: Regulation of Gonadotropin Synthesis and 
Ovulatory Cycles. Rec. Progr. Hormone Res. 47: 155-190. 

 
Mathews, C.K. and Van Holde, K. E. (1990): Integration and control of 

metabolic processes. In: Bowen, D.: Biochemistry. The 
Benjamin/Cummings publishing group. Pp 790-792. 

 
Mayen, D. P. (1994): Clinical chemistry in diagnosis and treatment. 6th 

edition Oxford University. New York. Pp. 136-150. 
 
McGee, E. A., and Hsueh, A. J. (2000): Initial and cyclic recruitment of 

ovarian follicles. Endocrine Reviews 21: 200-14. 
 

 ۷٦ 



  References                                                                                                                      

McKenna, N.J., Lanz, R.B. and O’Malley, B.W. (1999): Nuclear 
receptor coregulators: cellular and molecular biology. Endocr. 
Rev. 20:321–344. 

 
Meldrum, D.R., Davidson, B.J., Tataryn, I.V. and Judd, H.L. (1981): 

Changes in circulating steroids with aging in postmenopausal 
women. Obstet. Gynecol. 57:624–8. 

 
Mendonca, B., Leite, M., de Castro, M., Kino, T., Elias, L., Bachega, 

T., Arnhold, I., Chrousos, G. and Latronico., A. (2002): 
Female pseudohermaphroditism caused by a novel homozygous 
missense mutation of the GR gene. J. Clin. Endocrinol. Metab. 87 
(4): 1805-9. 

 
Menken, J., Trussel, J. and Larsen, U. (1986): Age and infertility 

science. Oxford University. New York. Vol.233. Pp. 233-1389. 
 
Meulenberg, P.M. and Hofman, J.A. (1989): Salivary progesterone 

excellently reflects free and total progesterone in plasma during 
pregnancy. Clin. Chem. 35:168-172. 

 
Mishell, D.R. (2001): Reproductive endocrinology. In: Comprehensive 

Gynecology, MA Stenchever et al., 4th ed., St. Louis: Mosby. Pp. 
103. 

 
Mittendorf, R., Williams, M.A., Berkey, C.S. and Cotter, P.F. (1990): 

The length of uncomplicated human gestation. Obstet. Gynecol. 
75:929-32. 

 
Moore, K.L. and Persaud, T. (1998): The developing human, clinically 

oriented embryology. 6th edition. Pp. 29-33. 
 
Mounib, N., Sultan, C.H., Bringer, J., Hedon, B., Nicolas, J.C., 

Cristol, P., Bressot, N. and Descomps (1988): Correlations 
between free plasma estradiol and estrogens determined by 
bioluminescence in saliva, plasma, and urine during spontaneous 
and FSH stimulated cycles in women. J. Steroid. Biochem. 
31:861-865. 

 
Mupapa, K., M. Massamba, K. Kibadi, K. Kumula, A. Bwaka, 

M. Kipasa, R. Colebunders, and J. J. Muyembe-Tamfum 
(1999): On behalf of the International Scientific and Technical 
Committee. Treatment of Ebola hemorrhagic fever with blood 

 ۷۷ 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2910560&dopt=Abstract


  References                                                                                                                      

transfusions from convalescent patients. J. Infect. Dis. 179 (Suppl 
1): Pp. 18-23. 

 
Murthy, G. S., and Moudgal, N. R. (1986): in Proceedings of the 

Endocrine Society of India. Pp. 9–20. 
 
Nabipour, I. (2003): Clinical Endocrinology in the Islamic Civilization 

in Iran, International Journal of Endocrinology and Metabolism 
1: 43-45 [44-5] 

 
Nadal, A., Diaz, M. and Valverde, M.A. (2001): The estrogen trinity: 

membrane, cytosolic, and nuclear effects. News Physiol. Sci. Pp. 
16-251. 

 
Neeck, G., Kluter, A., Dotzlaw, H. and Eggert, M. (2002): 

Involvement of the glucocorticoid receptor in the pathogenesis of 
rheumatoid arthritis. Ann. N. Y. Acad. Sci. 966: 491-5. 

 
Nedelikovic, B. and salvic, K. V. (1990): Levels of estradiol, 

progesterone and testosterone in hyperprolactinemia (Abstract). 
Jugosl. Ginekol. perinatol. 30(3-4): 75 -8.  

 
Norman, A.W., and Litwack, G. (1987): Estrogens and progestins. In: 

Hormones. Litwack, G. (ed.), Academic Press, Orlando. Pp. 21-
34. 

 
Palacios, R. and Sugawara, I. (1982): Hydrocortisone abrogates 

proliferation of T cells in autologous mixed lymphocyte reaction 
by rendering the interleukin-2 Producer T cells unresponsive to 
interleukin-1 and unable to synthesize the T-cell growth factor. 
Scand. J. Immunol. 15(1): 25-31. 

 
Parr, B.A. and McMahon, A.P. (1998): Sexually dimorphic 

development of the mammalian reproductive tract requires Wnt-
7a. Nature. 395(6703):707-10. 

 
Pentikainen, V., Erkkila, K., Suomalainen, L., Parvinen, M. and 

Dunkel, L. (2006): Estradiol Acts as a Germ Cell Survival Factor 
in the Human Testis in vitro. J. Clin. Endocrinol. Metab. 
85:2057-67. 

 
Perego, L., Pizzocri, P., Corradi, D., Maisano, F., Paganelli, M., 

Fiorina, P., Barbieri, M., Morabito, A., Paolisso, G., Folli, F. 

 ۷۸ 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Parr%20BA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22McMahon%20AP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus


  References                                                                                                                      

and Pontiroli, AE. (2005): Circulating leptin correlates with left 
ventricular mass in morbid (grade III) obesity before and after 
weight loss induced by bariatric surgery: a potential role for 
leptin in mediating human left ventricular hypertrophy. J. Clin. 
Endocrinol. Metab. 90(7):4087-93. 

 
Petsos, P., Ratcliffe, W.A., Heath, D.F. and Anderson, D.C. (1986): 

Comparison of blood spot, salivary and serum progesterone 
assays in the normal menstrual cycle. Clin. Endocrin. 24:31-38. 

 
Polson, D.W., Adams, J., Wadsworth, J. and Franks, S. (1988): 

Polycystic ovaries common finding in normal women. Lancet. 
1:870-872. 

 
Potter, M. D. (2006): Pregnancy (secondary infertility), secondary 

infertility/Cramark Health Resources. htm. Pp. 1-3. 
 
Pratt, W.B., Morishima, Y., Murphy, M. and Harrell, M. (2006): 

Chaperoning of glucocorticoid receptors. Hand. Exp. Pharmacol. 
172: 111-38. 

 
Pugeat, M., Crave, J.C., Tourniaire, J. and Forest, M.G. (1996): 

Clinical utility of sex hormone-binding globulin measurement. 
Horm. Res. 45(3-5):148-55. 

 
Raber, L. (1999): Steroid industry honored. ACS News. Chem. 77: 78-

80. 
 
Raman, J.D. and Schlegel, P.N. (2002): Aromatase Inhibitors for Male 

Infertility. J. Urology. 167: 624-629. 
 
Read, G.F. (1993): Status report on measurement of salivary estrogens 

and androgens. Ann. NewYourk, Acad. Sci. Pp.146-160. 
 
Renfree, M.B. and Bladen, D.R. (2000): Progesterone and estrogen 

receptors in the female genital tract throughout pregnancy in 
tammar Wallaties. J. Reprod. and fertil. 119: 121-128. 

 
Riad-Fahmy, D., Read, G.F., Walker, R.F. and Griffiths, K. A.  

(1982): Steroids in saliva for assessing endocrine function. 
Endocr. Rev. Fall. 3(4):367-95. 

 

 ۷۹ 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3708868&dopt=Abstract


  References                                                                                                                      

Riad-Fahmy, D., Read, G.F. and Walker, R.F. (1983): Salivary steroid 
assay for assessing variation in endocrine activity. J. Steroid 
Biochem. 19(1A): 265-272. 

 
Rodriguez, I., Kilborn, M.J. and Liu, X.X. (2001): Drug-induced QTl 

prolongation in women during the menstrual cycle. J. AMA. 
285:1322-1326. 

 
Rojansky, N., Beshushon, A. Meusdorf, S., Lewin, A., Laufer, N. and 

Safran, A. (2000): Seasonal variability in fertilization and 
embryo quality rates in women undergoing IVF. Fertil. Steril. 
74(3): 476-481. 

 
Rowan, B. G., Weigel, N. L. and O'Malley, B. W. (2000): 

Phosphorylation of Steroid Receptor Coactivator One: 
Identification of the Phosphorylation Sites and Phosphorylation 
through the Mitogen Activated Protein Kinase Pathway. J. Biol. 
Chem. 275:4475–4483. 

 
Rugg-Gunn, A.J., Edgar, W.M. and Jenkins, G.N. (1981): The effect 

of altering the position of a sugary food in a meal upon plaque pH 
in human subjects. J. Dent. Res. 60:867-72. 

 
Santoro, N., Filicori, M. and Crowley, W.F. (1986): Hypogonadotropic 

disorders in men and women: diagnosis and therapy with 
pulsatile gonadotropin-releasing hormone. Endocr. Rev. 7:11–23. 

 
Santoro, N., Butler, J.P., Filicori, M. and Crowley, W.F. (1988): 

Alterations of the hypothalamic GnRH interpulse interval 
sequence over the normal menstrual cycle. J. Physiol. Endocrinol. 
Metab. 255: 696–E701. 

 
Sartorius, C.A., Melville, M.Y., Hovland, A.R., Tung, L., Takimoto, 

G.S. and Horwitz, K.B. (1994): A third transactivation function 
(AF3) of human progesterone receptors located in the unique N-
terminal segment of the B-isoform. Mol. Endocrinol. 8:1347–
1360. 

 
Scheffer, G., Broekmans, F., Dorland, M., Habbema, J., Looman, C. 

and TeVelde, E. (1999): Antral follicle counts by transvaginal 
ultrasonography are related to age in women with proven natural 
fertility. Fertil. and Steril. 72:845-851. 

 

 ۸۰ 



  References                                                                                                                      

Schimmer, B.P. and Parker, K.L. (2007): Adrenocorticotropic 
hormone, adrenocortical steroids and their synthetic analogs, 
inhibitors of the synthesis and actions of adrenocortical 
hormones. In: pharmacological basis of therapeutics, Goodman, 
Gilman. Brunton L.L., Lazo, J.S., Parker, K.L., editors. 11th 
edition, New York, McGraw-Hill. Pp. 1587-612. 

 
Schumacher, M., Guennoun, R. and Robert, F. (2004): Local 

synthesis and dual actions of progesterone in the nervous system: 
neuroprotection and myelination. Growth Horm IGF Res. Suppl. 
Pp.18-33. 

 
Scott, F. (2002): Biological Science. In: The Cell, Genetics, and 

Development. Prentice Hall, 2nd edition. Pp. 675-8. 
 
Segars, J.H. and Driggers, P.H. (2002): Estrogen action and 

cytoplasmic signaling cascades. Part I: membrane-associated 
signaling complexes. Endocrinol.  Metab. 13: 349–354. 

 
Sharpe, R.M. and Skakkebaek, N.E. (1993): Are oestrogens involved 

in falling sperm counts and disorders of the male reproductive 
tract? Lancet. 341(8857):1392-5. 

 
Shyamala, G., Yang, X., Silberstein, G., Barcellos-Hoff, M. H. and 

Dale, E. (1998): Transgenic mice carrying an imbalance in the 
native ratio of A to B forms of progesterone receptor exhibit 
developmental abnormalities in mammary glands. Proc. Natl. 
Acad. Sci. USA. 95:696–701. 

 
Snowdon, D.A. (1990): Early natural menopause and the duration of 

postmenopausal life. Findings from a mathematical model of life 
expectancy. J. Geriatr. Soc. 38:402–8. 

 
Sonel, A., Sasseen, B.M., Fineberg, N., Bang, N. and Wilensky, R.L. 

(2000): Prospective study correlating fibrinopeptide A, troponin 
I, myoglobin, and myosin light chain levels with early and late 
ischemic events in consecutive patients presenting to the 
emergency department with chest pain. Circulation. 102:1107–
1113. 

 
Speroff, L. and Fritz, M.A. (2005): Menopause and the perimenopausal 

transition. In: Clinical Gynecologic Endocrinology and Infertility, 

 ۸۱ 



  References                                                                                                                      

7th ed., Philadelphia: Lippincott Williams and Wilkins. Pp.621–
688. 

 
Swinkels, L.M., Rossm H.A., Smals, A.G. and Benraad, T.J. (1990): 

Concentrations of total and free dehydroepiandrosterone in 
plasma and dehydroepiandrosterone in saliva of normal and 
hirsute women under basal conditions and during administration 
of dexamethasone/synthetic corticotropin. Clin. Chem. 16:2042-
2046. 

 
Swinkels, L.M., vanHoof, H.J., Ross, H.A., Smale, A.G. and Benraad, 

T.J. (1992): Low ratio of androstenedione to testosterone in 
plasma and saliva of hirsute women. Clin. Chem. 38:1819–23. 

 
Thompson, L. K., Yousefnejad, D., Kumor, K., Sherer, M. and Cone, 

E. J. (1987): Confirmation of cocaine in human saliva after 
intravenous use. J. Analytical Toxicology. 11:36-38. 

 
Tsai, M.J. and O’Malley, B.W. (1994): Molecular mechanisms of 

action of steroid/thyroid receptor super family members. Annu. 
Rev. Biochem. 63:451–486. 

 
Tsafiri, A., Chun, S. Y. and Reich, R. (1993): Follicular rupture and 

ovulation In: The Ovary. Adashi, E. Y. and Leung, P. C. K. 
(eds.). Raven Press, New York. Pp.227-244. 

 
Vedhara, K., Cox, N.K.M., Wilcock, G.K., Perks, P., Hunt, M.,                    

Anderson, S., Lightman, S.L. and Shanks, N.M. (1999):                        
Chronic stress in elderly care of dementia patients and            
antibody response to influenza vaccination. Lancet. 353:627–631. 

 
Vining, R.F., McGinley, R.A. and Symons, R.G. (1983): Hormones in 

saliva: mode of entry and consequent implications for clinical 
interpretation. Clin. Chem. 29:1752–6. 

 
Vining, R. F. and McGinley, R. A. (1985): Hormones in saliva. Critical 

Reviews in Clinical Laboratory Sciences. 23:95-146. 
 
Vittek, J., L’Hommedieu, D.G., Gordon, G.D., Rappaport, S.C. and 

Southren, A.L. (1985): Direct radioimmunoassay (RIA) of 
salivary testosterone, correlation with free and total serum 
testosterone. Life Sciences. 37: 711-716. 

 

 ۸۲ 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2174754&dopt=Abstract


  References                                                                                                                      

Vuorento, T., Lahti, A., Hovatta, O. and Huhtaniemi, I. (1989): Daily 
measurements of salivary progesterone reveal a high rate of 
anovulation in healthy students. Scan J. Clin. Lab. Invest.  49: 
395-401.  

 
Wang, D.Y. and Knyba, R.E. (1985): Salivary progesterone: relation to 

total and non-protein-bound blood levels. J. Steroid Biochem. 
23:975-979. 

 
Weber, C.E. (1998): Cortisol’s purpose. Medical Hypotheses. 51:289-

292. 
 
Wen, D.X., Xu, Y.F., Mais, D.E., Goldman, M.E. and McDonnell, 

D.P. (1994): The A and B isoforms of the human progesterone 
receptor operate through distinct signaling pathways within target 
cells. Mol. Cell Biol. 14:8356–8364. 

 
Willard, M. A. (2005): My life with progesterone, Am J. Obstetrics and 

Gynecology. 193(4)1575-1577. 
 
Wilson, I.D., Foster, D.W., Kronenberg, H.M. and Larsen, P.R. 

(1998): Glucocorticoid Action. In: Williams Textbook of 
Endocrinology. Philadelphia: W.B. Saunders Company, 9th 
edition: 1642-1652. 

 
Winnicki, M., Somers, V.K., Accurso, V., Phillips, B.G., Puato, M., 

Palatini, P. and Pauletto, P. (2002): Fish-rich diet, leptin, and 
body mass. Circulation. 106(3):289-91. 

 
Wong W, Georgy B (2006): Lower Face and Salivary Glands, In: 

Clinical Magnetic Resonance Imaging, 3rd edition, Edelman, 
Hesselink, Zlatkin & Crues, eds., Saunders-Elsevier, 
Philadelphia, Pp 2085-2114. 

 
Wong, Y.F., Mao, K., Panesar, N.S., Loong, E.P., Chang, A.M. and 

Mi, Z.J. (1990): Salivary estradiol and progesterone during the 
normal ovulatory menstrual cycle in Chinese women. J. Obstet. 
Gynecol. Reprod. Biol. 34(1-2):129-35. 

 
Woodruff, T.K. and Mather, J.P. (1995): Inhibin, Activin and the 

Female Reproductive Axis. Ann. Rev. Physiology. 57:219-244. 
 

 ۸۳ 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4094425&dopt=Abstract


  References                                                                                                                      

Worthman, C.M., Stallings, J.F. and Hofman, L.F. (1990): Sensitive 
Salivary Estradiol Assay for Monitoring Ovarian Function. Clin. 
Chem. 36(10):1769-1773. 

 
Yen, S.S.C. and Adashi, E. Y. (1999): the ovarian life cycle. In: 

Reproductive endocrinology: physiology, Pathophysiology and 
clinical management. Yen, S.S.C., Jaffe, R.B. and Barbieri, R.L. 
(eds.), 4thed. W.B. Saunders Company. Philadelphia, London, 
Montreal, Sydney and Tokyo. Pp.135-190. 

 
Yen, S.S.C., Jaffe, R. B. and Barbieri, R. L. (1999): Prolactin in human 

reproduction. In: Reproductive endocrinology , Physiology and 
clinical management. 4th edition., W.B. Sunders Company. 
Pp.327-329. 

 
 
 
 
 
 
 

 ۸٤ 



three                                                                                                              Results  Chapter  

Results 
 

In the present study, ninety females were enrolled, and their ages were 

ranged from (16-55) years with period for menstrual cycle ranged (22-33) 

days (Table 3-1). From the same table, duration of infertility for infertile 

females was (2-17) years. Within infertile females, the percentage of infertile 

female with primary (1°) infertility and secondary (2°) infertility were 62.96% 

and 37.03% respectively (Table 3-1). 

Figure (3-۱) shows the numbers of females were classified according to 

age groups. This figure showed the normal distribution curve of statistical 

distribution. However, the largest age group of females was occupied by the 

age group (30-39) years. In contrast, the age group (≥ 50) years was appearing 

the smallest group of females in the present study. 

The highest level of serum progesterone for females was observed 

within age group (30-39 years). While, the lowest level of serum progesterone 

was assessed for females of the age group (≥ 50 years) as presented in the 

table (3-۲). From the same table, results of serum E2 for females with age 

group (30-39 years) appeared highest level of serum E2. Conversely, the 

lowest level of E2 was evaluated for females within age group (20-29 years). 

According to the results of serum cortisol, gradual reduction in the level of 

cortisol as age of female increased (Table 3-۲). 

The levels of salivary progesterone were reduced as age of female 

increased (Table 3-2). Same results were evaluated for level of salivary E2 for 

all age groups of females as presented in the table (3-2). From same table, 

little differences in the levels of salivary cortisol were reported among 

different age groups.  
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Table 3-1: Descriptive parameters of females enrolled in the present 

study. 
 

Parameter Range 

Age (years) 16-55 (mean: ۳٥٫٥±1.8) 

Menstrual cycle period (days)  22-33 (mean:۲7.5±0.9) 

Duration of infertility (years)  2 -17  (mean: ۹٫٥±1.1) 

Ratio of infertile females with 

1º infertility (%) ** 
34/54 (62.96) 

Ratio of infertile females with 

2º infertility (%) *** 
20/54 (37.03) 

 
•        Data are Mean ± SE 
• **   Number of infertile female with primary infertility (1º) =34 
• *** Number of infertile female with secondary infertility (2º) 

=20 
        

          

 

         

 

    

        
 
 

 

 

 

 

 ۳۱ 



three                                                                                                              Results  Chapter  

 
 

 
 
 
 
 

0
5

10
15
20
25
30
35
40
45

N
um

be
r o

f f
em

al
es

< = 19 20-29 30-39 40-49 > = 50

age group (years)
 

Figure ۱-۳ : Number of females classified according to age groups* 
 
 
 
 
 
 
      Data= Mean ± SE 
   * Mean age for females (35.5 ± 1.8 years) 
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Table 3-۲: Serum and salivary levels of steroidal hormones for females 
enrolled in the present study classified according to age group*  

 
Cortisol 
(µg/dL.) 

Estradiol 
(pg/mL.) 

Progesterone 
(ng/mL.) Age 

group 
(years) saliva serum saliva serum saliva serum 

0.360 
± 0.00 

20.804 
+ 7.896 

6.000 
± 0.000 

89.49 
+ 30.046 

.090 ۰ 
± 0.026 

۱٫۷۳۱ 
± ۰٫۳۷۷۳ ≤19 

(No.=9) 

.351  ۰ 
±0.351 

17.316 
± 1.195 

6.000 
± 0.000 

68.35 
± 8.686 

0.074 
± .0115 

3.251 
± 0.914 20-29 

(No.=26) 

0.360 
± 0.00 

14.477 
± 0.833 

6.000 
± 0.000 

192.07 
± 67.19 

0.066 
± 0.0111 

3.503 
± ۰.1261 30-39 

(No.=41) 

0.360 
± 0.00 

13.678 
± 1.305 

6.000 
± 0.000 

79.29 
± 24.27 

0.064 
± 0.0056 

2.824 
± 2.591 40-49 

(No.=11) 

0.360 
± 0.00 

8.926 
± 1.248 

6.000 
± 0.000 

92.57 
± 16.83 

0.050 
± 0.0000 

1.373 
± 0.173 ≥50 

(No.=3) 

•    Data= Mean ± SE. 

• * Mean age for females (35.5 ± 1.8 years) 
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Significant (P<0.05) differences in the level of progesterone were 

obtained between serum and saliva among different female age groups 

(Figure 3-2). Similar results were reported for E2 (Figure 3-3) and cortisol 

(Figure 3-4). From the results of the present study, it was appeared that serum 

progesterone level has positive correlations and significant with salivary 

progesterone within age group ≤19 (r=0.725; P=0.02), positive correlations 

and highly significant within age group 20-29 years (r=0.754; P=0.001), and 

for age group 40-49 years the result was positive correlations and significant 

(r=0.649; P=0.031). 

According to type of infertility, significant (P<0.05) reduction was 

noticed in the mean level of the serum progesterone for infertile females with 

2° infertility as compared to infertile females with 1° infertility (Table 3-3). 

Also significant (P<0.05) reduction was assessed in the serum level of 

estradiol (E2) for infertile females with 1° infertility when compared to 2° 

infertility. Level of serum cortisol was reduced significantly (P<0.05) for 

infertile female with 2° infertility as compared to female with 1° infertility 

(Table 3-3). 

The results of steroidal hormones in saliva of infertile females 

classified according to type of infertility were presented in the table (3-4). 

Non-significant (P>0.05) differences were assessed for levels of progesterone, 

E2 and cortisol between infertile females with 1° infertility compared to with 

2° infertility. Significant (P<0.05) reduction was observed in the mean level 

of salivary progesterone as compared to serum level of progesterone for both 

types of infertility (Figure 3-٥). Similar results were reported for E2 (Figure 

3-٦) and cortisol (Figure 3-۷). 
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Figure 3-۲: Mean level of serum and salivary progesterone for females 
classified according to age groups  

 
 
 

 
 

 
 
    Significant (P<0.05) reduction as compared to it corresponding group. 
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Figure ۳-۳ : Mean level of serum and salivary estradiol for females 

classified according to age groups  
 
 
 
 

 
 
 
 
    Significant (P<0.05) reduction as compared to it corresponding group. 
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Figure 3-٤: Mean level of serum and salivary cortisol for females classified 

according to age groups  
 

 
 
 
 
 

 
 
    Significant (P<0.05) reduction as compared to it corresponding group. 
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Table 3-3:  levels of serum steroidal hormones for infertile females 

classified according to type of infertility 
 

Levels of serum 

hormones 

Type of infertility 

1o infertility 
(No.=34)   

2o infertility 
(No.=20)   

Progesterone 
(ng/mL.) 

4.364    
±   ۱٫۰٤۱  

2.399   
±  ۱٫۲۲۸  

Estradiol 
(pg/mL.) 

75.56    
±   ۷٫۷٤۸  

105.8    
± 1  ۲٫۰٥  

Cortisol 
(µg/dL.) 

19.14    
±  ۲٫۳۲٦  

12.39    
± 0.600 

•      Data are Mean ± SE. 

•      Significant (P<0.05) differences for serum progesterone between 

primary and secondary infertility. 
•     Significant (P<0.05) differences for serum estradiol between primary 

and secondary infertility. 

•      Significant (P<0.05) differences for serum cortisol between primary 

and secondary infertility. 
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Table 3-4:  levels of salivary steroidal hormones for infertile females 

classified according to type of infertility 
 

Levels of saliva 
hormones 

Type of infertility 
1o infertility 

(No.=34)   
2o infertility 

(No.=20)   

Progesterone 
(ng/mL.) 

   0.074 
± ۰٫۰۰۹ 

    ۰٫۰٦۱     
    ± 0.0059 

Estradiol 
(pg/mL.) 

    6.000 
± 0.00 

    6.000    
± 0.00 

Cortisol 
(µg/dL.) 

 0.358 
±   ۰٫۰۰۳  

    0.360      
± 0 .00 

•     Data are Mean ± SE. 
•      Significant (P<0.05) differences for salivary progesterone between                                  

primary and secondary infertility. 

•     Significant (P<0.05) differences for salivary Estradiol between primary 

and secondary infertility. 

•      Significant (P<0.05) differences for salivary cortisol between primary 

and secondary infertility. 
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Figure 3-٥: Mean levels of serum and salivary progesterone for infertile         

females classified according to type of infertility  
 
 
 
 
 
 

     Data are Mean ± SE. 
        Significant (P<0.05) differences between serum and salivary progesterone for 

primary and secondary infertility. 
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Figure 3-٦: Mean levels of serum and salivary estradiol for infertile 

female classified according to type of infertility 
 
 
 
 
 
 

     Data are Mean ± SE. 
           Significant (P<0.05) differences between serum and salivary estradiol for   

primary and secondary infertility. 
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Figure 3-۷: Mean levels of serum and salivary cortisol for infertile 

females classified according to type of infertility 
 
 
 
 
 
 

    Data are Mean ± SE. 
       Significant (P<0.05) differences between serum and salivary cortisol for primary 

and secondary infertility. 
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For females with 1° infertility, it was appeared a positive correlation 

and highly significant (r=0.603; P=0.001) were evaluated between serum and 

salivary progesterone. However, significant correlation was assessed between 

serum and salivary cortisol (r=0.485; P=0.023). 

Statistical assessment of hormones between serum and saliva for both 

single and married females were noticed in table (3-5) that shows significant 

(P<0.05) differences in the progesterone, E2 and cortisol levels between serum 

and saliva for single female. Highly significant (P<0.01) differences in the 

level of progesterone was observed between serum and saliva for married 

females. From same table, levels of E2 and cortisol showed highly significant 

(P<0.01) differences between serum and saliva for both single and married 

females.  

Non significant (P>0.05) differences in the level of serum and salivary 

progesterone were observed between single and married females (Figure 3-8). 

Similarly, E2 and cortisol levels in serum and saliva showed non significant 

(P>0.05) differences between single and married females (Figures 3-9 and 3-

10; respectively). It was observed a positive correlation and highly significant 

between serum and salivary progesterone for married infertile females 

(r=0.566; P=0.001), also for single infertile females, highly positive and 

significant correlation (r=0.869; P=0.001). On the other hand, non significant 

correlation between serum and salivary cortisol was appeared. 

In the table (3-6), females classified according to fertility status into 

fertile and infertile, however there are significant (P<0.05) differences were 

assessed between serum and salivary progesterone for fertile females and also 

for infertile females. From same table, it was noticed highly significant 

(P<0.01) differences in E2 level for serum and saliva between fertile and 

infertile females. Same results were observed for serum and salivary cortisol 

between fertile and infertile females. 
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Table 3-5: Levels of serum and salivary steroidal hormones for females 

classified according to marital status  

 

Levels of 
hormones 

Single females 
(N0. =20) 

Married females 
(N0. =70) 

Serum Saliva Serum Saliva 

Progesterone 
(ng/mL) 

2.356  
±  ۰٫۸٦٦  

      0.081 
±   ۰٫۰۱٤  

3.253    
±   ۰٫۸۱۲  

    0.066 
±        ۰٫۰۰٥  

Estradiol 
(pg/mL) 

59.17    
±  ٥٫۸۱۷  

      6.00 
±     ۰٫۰۰  

91.17    
±    ۱۱٫۳۸  

    6.00 
    ± 0.00 

Cortisol 
(µg/dL) 

          16.48    
±  ۱٫۱۸۳  

       0.353 
±  ۰٫۰۰٦ 

15.41    
± 1.159 

    0.358 
    ±   ۰٫۰۰۱  

•            Data are Mean ± SE. 
•            Significant (P<0.05) differences between serum and saliva 
 
•            High significant (P<0.001) differences between serum and saliva 
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Figure 3-8: Mean level of serum and salivary progesterone for single and 

married females 
 
 
 
 
 
 
    Data are Mean ± SE. 
    Non significant (P>0.05) differences for serum and salivary progesterone between 

single and married females 
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Figure 3-9:  Mean level of serum and salivary estradiol for single and 

married females 
 
 
 
 
 
 
    Data are Mean ± SE. 
    Non significant (P>0.05) differences for serum and salivary estradiol between single 

and married females. 
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Figure 3-10: Mean level of serum and salivary cortisol for single and 

married females 
 
 
 
 
 
 
    Data are Mean ± SE. 
    Non significant (P>0.05) differences for serum and salivary cortisol between single 

and married females. 
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Table 3-6: Levels of serum and salivary steroidal hormones for married 

females classified according to fertility status  

 

Levels of 
hormones 

Fertile females 
(No. =16) 

Infertile females 
(No. =74) 

Serum Saliva Serum Saliva 

Progesterone 
(ng/mL.) 

 3.325    
1.187 + 

0.071 
± 0.0081  

3.288    
± 0.709  

 0.074      
± 0. 007  

Estradiol 
(pg/mL.) 

108.88    
± 18.27    

6.000 
± 0.000   

63.85    
± 4.396  

6.00       
± 0.00    

Cortisol 
(µg/dL.) 

13.24    
± 0.623    

0.36 
± 0.000   

17.75    
± 1.546  

0.355    
± 0.003  

•           Data are Mean ± SE.   
   
•            Significant (P<0.05) differences between serum and saliva.  
 
•            High significant (P<0.001) differences between serum and saliva. 
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Results of serum and salivary progesterone appeared non significant 

(P>0.05) differences between fertile and infertile females (Figure 3-11). 

While, levels of serum E2 and cortisol were differed significantly (P<0.05) 

between fertile and infertile females (Figures 3-12 and 3-13; respectively). 

From same figures, salivary estradiol and cortisol appeared non significant 

(P>0.05) differences between fertile and infertile females. 

The result of correlation test appeared that there was a positive 

correlation and significant between serum and salivary progesterone (r=0.298; 

P=0.05) for fertile females. For infertile females, positive correlation and 

highly significant was appeared between serum and salivary progesterone 

(r=0.612; P=0.001). However, non-significant correlation was noticed 

between serum and salivary cortisol for infertile female. The results of 

steroidal hormones in the serum and saliva of females were classified 

according to marital and fertility status presented in the table (3-7). 

Significant (P<0.05) reduction was observed in the level of salivary 

progesterone as compared to serum progesterone of married fertile females. 

Similar results were reported for married infertile and single infertile females 

(Table 3-7). 

 From same table, level of salivary E2 and cortisol were significantly 

(P<0.05) reduced when compared to levels of serum E2 and cortisol for three 

females groups. A clear synchronization was noticed between levels of 

progesterone and cortisol in serum and saliva for all groups of females, in 

contrast to estradiol (Table 3-7). 
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Figure 3-11: Mean level of serum and salivary progesterone for fertile 
and infertile female 

 
 
 
 
 
 
    Data are Mean ± SE 
    Non significant (P>0.05) differences for serum and salivary progesterone between 

fertile and infertile females. 
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Figure 3-12: Mean level of serum and salivary estradiol for fertile and 

infertile female 
 
 
 
 
 
     Data are Mean ± SE. 
     Significant (P<0.05) differences for serum estradiol between fertile and infertile 

females. 
    Non significant (P>0.05) differences for salivaary estradiol between fertile and 

infertile females. 
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Figure 3-13: Mean level of serum and salivary cortisol for fertile and 

infertile female* 
 
 
 
 
 
 
    Data are Mean ± SE. 
    Significant (P<0.05) differences for serum cortisol between fertile and infertile 

females. 
    Non-significant (P>0.05) differences for salivary cortisol between fertile and 

infertile females. 
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Table 3-7: Levels of serum and saliva steroidal hormones for females 

classified according to marital and fertility status 

 
 

 
Single (infertile) 

(No. =20) 

 
Married (infertile) 

(No. =54) 

 
Married (fertile) 

(No. =16) 

 
 
Levels of  
Hormones 

Saliva serum Saliva serum Saliva serum 

0.081 
+ 0.013 

18.735   
+ 2.206 

0.056 
+ 0.004 

2.356   
+ 1.291 

0.077 
+0.009 

4.293     
+0.988 

Progesterone 
(ng/mL.) 

6.01 
+0.0001 

12.40    
+0.632 

6.01 
+0.0001 

108.98   
+ 21.04 

6.01 
+0.0001 

74.012   
+ 7.394 

Estradiol 
(pg/mL.) 

0.353 
+0.006 

16.47   
+ 1.183 

0.360 
+ 0.000 

59.17   
+ 5.817 

0.357 
+ 0.003 

18.735   
+ 2.206 

Cortisol 
(µg/dL.) 

•          Data are Mean ± SE. 
•          Significant (P<0.05) differences between serum and salivary progesterone  
               for single females. 
• Highly significant (P<0.01) differences between serum and salivary                                                                                                                      

progesterone for married females. 
• Highly significant (P<0.01) differences between serum and salivary                       

estradiol for single females. 
•    Highly significant (P<0.01) differences between serum and salivary                       

estradiol for married females. 
•       Highly significant (P<0.01) differences between serum and salivary                      

cortisol for single females. 
•       Highly significant (P<0.01) differences between serum and salivary                        

cortisol for married females. 
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Significant (P<0.05) elevation was assessed in the level of serum 

progesterone for single infertile females as compared to other females groups. 

However, least level of serum progesterone was registered for married 

infertile females (Figure 3-14). From same figure, little differences were 

reported in the level of salivary progesterone for three groups of females. 

Same results were obtained for salivary E2 for all groups of females. 

Conversely, married infertile females have the highest level of serum E2 as 

compared to other groups, while the least levels of serum E2 were observed 

for single infertile females (Figure 3-15). Similar results were assessed for 

level of serum and salivary cortisol (Figure 3-16). 
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Figure 3-۱٤: Mean levels of serum and salivary progesterone for females 

classified according marital and fertility status  
 
 
 
 
 
 
    Data are Mean ± SE. 
    Significant (P<0.05) differences for serum and salivary progesterone for three 

groups of females.   
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Figure 3-۱٥: Mean levels of serum and salivary estradiol for females 

classified according marital and fertility status 
 
 
 
 
 
 
    Data are Mean ± SE. 
    Significant (P<0.05) differences for serum and salivary estradiol between three 

groups of females.   
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Figure 3-۱٦: Mean levels of serum and salivary cortisol for females 

classified according marital and fertility status  
 
 
 
 
 
 
    Data are Mean ± SE. 
    Significant (P<0.05) differences for serum and salivary cortisol between three 

groups of females.   
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Review of literatures 
 
1.1 Physiology of hormones 

 
The endocrine system is a control system of organs that secrete 

hormones which circulate within the body via the bloodstream to affect other 

cells within specific organs (Hadley, 2000). These hormones that are chemical 

messenger from one cell (or group of cells) to another that are called target 

tissue (Mathews and Van Holde, 1990), have a key role in regulating the 

functions of the body, including reproduction, metabolism, growth and 

development, water and electrolyte balance, and behavior (Guyton and Hall, 

2001). 

1.1.1 Non-steroidal Hormones  
Most of the hormones in the body are polypeptides and proteins that 

range in size from small peptide consist of three amino acids to proteins of 

200 amino acids (Norman and Litwack, 1987). The proteins and peptides are 

synthesized from amino acids according to messenger ribonucleic acid 

(mRNA) template (Dobson, 2000), which is itself synthesized from a 

deoxyribonucleic acid (DNA) template inside the cell's nucleus in the same 

fashion as most other proteins synthesis on rough endoplasmic reticulum of 

endocrine cells (Lodish et al., 2004).  

Peptide hormone precursors preprohormones (which are biologically 

inactive) are first synthesized then processed in several stages in the 

endoplasmic reticulum (Baulieu, 1991), including removal of the N-terminal 

signal sequence and sometimes glycosylation, resulting in prohormones 

(Griffin and Ojeda, 2000). The prohormones transferred to Golgi apparatus to 

package into membrane-bound secretory vesicles, which can be secreted from 

the cell by exocytosis in response to specific stimuli (Beato et al., 1996). 
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1.1.2 Steroidal Hormones  

These hormones are synthesized from cholesterol in the gonads and 

adrenal glands (Hammes, 2003) as shown in figure (1-1). These are highly 

lipid soluble molecules that they are simply diffuse across the cell membrane 

and enter the interstitial fluid and then to the blood (Feder, 1981). Steroidal 

hormones have an important role on reproductive system representing in 

hypothalamic-pituitary-gonadal axis. Gonadotropin-releasing hormone 

(GnRH) is secreted in an episodic fashion from the hypothalamus to activate 

the production of gonadotropins, luteinizing hormone (LH), and follicle-

stimulating hormone (FSH) from the anterior pituitary (Santoro et al., 1988).  

LH and FSH are released in a pulsatile manner to act at the gonad to 

control both gametogenesis (spermatogenesis or oogenesis), as well as 

steroidogenesis (Santoro et al., 1986). The major sex hormones estradiol, 

progesterone, and testosterone are secreted in response to gonadotropins and, 

in turn, feedback at the level of the hypothalamus and pituitary to control 

normal reproductive function (Segars and Driggers, 2002).    

1.2 Female steroidal reproductive hormones 

In human females, there are several steroidal hormones that are 

involved in reproduction. These hormones are progesterone (Figure 1-2) that 

is derived directly from pregnenolone, estradiol (Figure 1-3), estroil, esterone 

that are derived form estrogens. Cortisol (Figure 1-4) is a dominant 

glucocorticoid synthesized from progesterone, and testosterone which is an 

androgen hormone produced from progesterone (Kosfeld et al., 2005). 
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Figure (1-1): The hypothalamic-pituitary-gonadal axis. GnRH,gonadotropin 
-releasing hormone; FSH, follicle-stimulating hormone; LH, luteinizing 
hormone; E, estrogen; P, progesterone; T, testosterone (Santoro et al., 
1988).  
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Figure (1-2): Chemical structure of progesterone (Raber, 1999). 

 

Figure (1-3): Chemical structure of estradiol (Raman and Schlegel, 2002). 

 

Figure (1-4):Chemical structure of cortisol (Schimmer and Parker, 2007). 
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1.2.1 Progesterone 

The hormone of maturation, associated with estrogen in preparing the 

endometrium for implantation of the fertilized ovum and the mammary glands 

for milk secretion (Lydon et al., 1995). Progesterone like estrogen is steroids 

and they are both synthesized in the ovaries from cholesterol or acetyl 

coenzyme A (Juan et al., 2004). In non- pregnant women, progesterone is 

secreted mainly by the corpus luteum during the latter half of each ovarian 

cycle while the progesterone in pregnant secreted from placenta that becomes 

the major source of this hormone and the minor source are adrenal cortex in 

both sexes and also testes in males (Norman and Litwack, 1987).  

In women, progesterone levels varies from 2 to 10 ng/mL after 

ovulation during the luteal phase, whereas progesterone levels during the 

pregnancy start to rise and may reach 100-200 ng/mL (Schumacher et al., 

2004). Progesterone inactivate estrogen by increasing the sulfurylation of 

estrogen that is called estrogen sulfotransferase, the attenuation of estrogen 

action in endometrium done in at least three ways: (1) by reducing the rate of 

synthesis of estrogen receptors, (2) by bringing about reduction in the 

intracellular level of estradiol (through conversion to estrone). 

Like other steroids, progesterone consists of four interconnected cyclic 

hydrocarbons (Willard, 2005). Progesterone contains ketone and oxygenated 

functional groups, as well as two methyl branches as shown in figure (2). Like 

all steroid hormones, it is hydrophobic; this is mostly due to its lack of very 

polar functional group (Baron and Hylemon, 1997). 
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1.2.2 Estradiol  

It a sex female hormone but it's also present in males. It represents the 

more potent estrogens type that contain in addition to estradiol, estrone, and 

estriol (Pentikainen et al., 2006). During the reproductive years, most 

estradiol in women is produced by the granulosa cells of the ovarian follicle 

by the aromatization of androstenedione (produced in the theca folliculi cells) 

to estrone, followed by conversion of estrone to estradiol (Sharpe and 

Skakkebaek, 1993). Also produced by conversion of precursor hormones 

specifically testosterone (Carani et al., 1997). Smaller amounts of estradiol 

are also produced by the adrenal cortex and in men by the testes, in addition 

to that esrtadiol also produced in brain and in arterial walls (Raman and 

Schlegel, 2002).  

Several studies showed that in the normal menstrual cycle estradiol 

levels measure typically <50 ng/mL and rise with follicular development, 

however, estradiol level drop briefly at ovulation, and rise again during the 

luteal phase for a second peak (Hulshoff et al., 2006). At the end of the luteal 

phase, estradiol levels drop to their menstrual levels this happened in the 

absence of pregnancy (Woodruff and Mather, 1995). During pregnancy, 

estrogen levels including estradiol rise steadily, the source of these estrogens 

is the placenta that aromatizes hormones produced in the fetal adrenal gland 

(Collins et al., 1995). Marshall et al. (1991) mentioned that estradiol have 

several physiological actions includes: (1) stimulate secondary sex characters 

of females; (2) prepare uterus for spermatozoa transport, (3) increase vascular 

permeability and tissue edema; (4) stimulate growth and activity of mammary 

glands and endometrium. 
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1.2.3 Cortisol 

       Is a corticosteroid hormone produced by the adrenal cortex in the adrenal 

gland, which consists of three layers: zona glomerulosa, zona fasiculata, and 

zona reticularis (de Weerth et al., 2003). The synthesis of cortisol takes place 

in the zona fasciculata that secretes glucocorticoids, cortisol and 

corticosterone, in addition to small amount of adrenal androgens and 

estrogens (Scott, 2002). The secretion of adrenal cortex cells is controlled by 

the hypothalamic-pituitary axis via adrenocorticotropic hormones (ACTH). 

Production of ACTH is in turn stimulated by corticotropin-releasing hormone 

(CRH), released by the hypothalamus, the ACTH cause secretion of cortisol 

from adrenal   (Palacios and Sugawara, 1982).  

Weber (1998) reported that cortisol causes stimulation in 

glucogneugensis 6-10 fold by increasing the enzymes required to convert 

amino acids into glucose in the liver cells, and causes mobilization of amino 

acids from the extrahepatic tissues from muscle this will increase amino acids 

concentration in the plasma to enter glucogneugensis process of the liver and 

promote the formation of glucose. Cortisol also stimulates mobilization of 

fatty acids from adipose tissue, this increase concentration of fatty acids in the 

plasma and increases their utilization for energy (Guyton and Hall, 2001). The 

hormone cortisol called the "stress hormone" as it is involved in the response 

to stress and is used to treat allergies and inflammation (de Weerth et al., 

2003). 
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1.3 Actions of steroidal reproductive hormones 

1.3.1 Progesterone 

 Receptors for progesterone are expressed as two distinct isoforms, PR-

A and PR-B that arise from a single gene (Kastner et al., 1990; Conneely et 

al., 2003). However, the ratios of the individual isoforms vary in reproductive 

tissues as a consequence of developmental (Shyamala et al., 1998) and 

hormonal status (Duffy et al., 1997) and during carcinogenesis (Brandon et 

al., 1993; Graham et al., 1996).  

Progesterone receptor has a modular protein structure consisting of 

distinct, functional domains capable of binding steroidal ligand, dimerizing 

liganded receptors, interacting with hormone-responsive DNA elements, and 

interacting with co-regulator proteins required for bridging receptors to the 

transcriptional apparatus (Tsai and O’Malley, 1994; Giangrande and 

McDonnell, 1999).  

Binding of progestin agonists induces conformational changes in 

receptor structure that promote interaction of coactivator proteins with distinct 

activation function domains (AFs) located within both the amino- and 

carboxy-terminal regions of the receptor (McKenna et al., 1999). Wen et al. 

(1994) suggested that such coactivators promote chromatin remodeling and 

bridging with general transcription factors, resulting in the formation of 

productive transcription initiation complexes at the receptor-responsive 

promoter. In contrast, binding of receptor antagonist compounds induces 

receptor conformational changes that render AFs non permissive to 

coactivator binding and instead promote interaction with co-repressor proteins 

that inhibit the receptor’s transcriptional activity (Tsai and O’Malley, 1994).  

The ability of progesterone to interact with a variety of coactivator and 

co-repressor proteins, together with the differing expression of co-regulators, 
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explain a key role of these proteins in mediating different tissue-specific 

responses of progesterone receptors to steroidal ligand (Rowan et al., 2000). 

Progesterone receptors also can be activated in the absence of steroidal ligand 

by phosphorylation pathways that modulate their interactions with co-

regulator proteins (McKenna et al., 1999). 

Difference between PR-A and PR-B isoforms in that the PR-B protein 

contains an additional sequence of amino acids at its amino terminus, and this 

PR-B-specific domain encodes a third transactivation function (AF3) that is 

absent from PR-A (Sartorius et al., 1994). Recent evidence studies has 

demonstrated that AF3 allows binding of a subset of coactivators to PR-B that 

is not efficiently recruited by progestin-bound PR-A (Giangrande et al., 

2000). The PR-A isoform is necessary to oppose estrogen-induced 

proliferation as well as PR-B-dependent proliferation (Feigelson et al., 2004).  

When no binding hormone is present the carboxyl terminal inhibits 

transcription (Dossus et al., 2006). Binding to a hormone induces a structural 

change that removes the inhibitory action. However, after progesterone binds 

to the receptor, restructuring with dimerization follows and the complex 

enters the nucleus and binds to DNA (Gadkar-Sable et al., 2005). There 

transcription takes place, resulting in formation of messenger RNA that 

activates cytoplasmatic ribosomes to produce specific proteins (Kase et al., 

1999). 
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1.3.2 Estradiol 

Estradiol enters cells freely and interacts with a cytoplasmic target cell 

receptor (Carani et al., 1997). Behl et al. (1995) suggested when the estradiol 

receptor has bound its ligand it can enter the nucleus of the target cell, and 

regulate gene transcription which leads to formation of messenger RNA. The 

mRNA interacts with ribosomes to produce specific proteins that express the 

effect of estradiol upon the target cell (Collins et al., 1995). 

There are two different forms of the estrogen receptor, usually referred 

to as α and β, each encoded by a separate gene ESR1 and ESR2 respectively 

(Pentikainen et al., 2006). Hormone activated estrogen receptors form dimers, 

and since the two forms are coexpressed in many cell types, the receptors may 

form ERα (αα) or ERβ (ββ) homodimers or ERαβ (αβ) heterodimers (Raman 

and Schlegel, 2002). Estrogen receptor alpha and beta showed significant 

overall sequence homology, and both are composed of seven domains, listed 

from the N- to C-terminus (Li et al., 2004). 

Estradiol binds well to both estrogen receptors, ERα and ERβ, in 

contrast to certain other estrogens, notably medications that preferentially act 

on one of these receptors; these medications are called selective estrogen 

receptor modulators, or SERMs (Andrew, 2000). 

1.3.3 Cortisol 

 Cortisol binds with high affinity to glucocorticoid receptors (GR) 

which is a ligand-activated transcription factor (Lu et al., 2006). Pratt et al. 

(2006) reported that, in the absence of hormone, GR resides in the cytosol 

complexed with a variety of proteins including heat shock protein 90 (hsp90), 

heat shock protein 70 (hsp70) and the protein FKBP52 (FK506-binding 

protein 52). The endogenous glucocortiod hormone cortisol diffuses through 
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the cell membrane into the cytoplasm and binds to the GR resulting in release 

of the heat shock proteins (Buckingham, 2006).  

The active form of GR has a direct mechanism of action in which homo 

dimerization of the receptor, translocation via active transport into the 

nucleus, and binding to specific DNA responsive elements activating gene 

transcription, the biologic response depends on the cell type. However this 

mechanism of action is referred to as transactivation (Hayashi et al., 2004). In 

the absence of activated GR, other transcription factors such as nuclear factor-

kappa B (NF-κB) or activator protein 1 (AP-1) themselves are able to 

transactivate target genes (Mendonca et al., 2002). However activated GR can 

complex with these other transcription factors and prevent them from binding 

their target genes and hence repress the expression of gene normally 

upregulated by NF-κB or AP-1. This indirect mechanism of action is referred 

to as transupression (Neeck et al., 2002). 

1.4 Serum 

 Serum is clear, yellowish liquid component of blood that remains after 

clotting has occurred and fibrous, insoluble material has been removed 

(Blankenship et al., 2003). Before clotting occurs, the liquid of the blood is 

called plasma, both plasma and serum contain proteins, salts, sugars, waste 

products, vitamins, minerals, fats, and hormones (Adkins et al., 2002). But 

plasma also contains the protein fibrinogen and certain other elements 

necessary for clotting, and it therefore clots as easily as whole blood (Sonel et 

al., 2000). Serum lacks these elements, so it does not clot. 

Serum from animals like horses and sheep can be used to provide 

human beings with protection against infections or poisons (Keller and 

Stiehm, 2000). Animals are given specific protein molecules derived from 

living organisms like bacteria to stimulate animal immune systems to produce 
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antibodies, once injected into a human patient, a serum containing animal 

antibodies can provide rapid immunity against specific diseases, such a serum 

is called an antitoxin, and is used to treat such diseases as diphtheria  

(Mupapa et al., 1999). 

1.5 Saliva 
Saliva is a dilute aqueous fluid (osmolality less than or equal to that of 

plasma) originating from the salivary glands (Figure 1-5) located under the 

tongue and along the sides of the mouth (Douglas, 2000). 

It is a complex mixture of mucins, enzymes, antibodies, electrolytes, 

and hormones. It serves various functions including digestion, lubrication and 

protection of the oral mucosa (Depaolo et al., 1999). Risk for dental caries 

increases as saliva production decreases, as seen during sleep, as a symptom 

of disease, or as a side effect of fasting or medication (Johansson et al., 1992). 

Bad nutrition in the early stage of development and chronic effects of 

malnutrition can impair the salivary gland’s secretary function, also salivary 

function may be damaged by radiotherapy for oral cancer (Rugg-Gunn et al., 

1981). 

1.5.1 Composition of saliva 

Water consist 98% of saliva component, but it also contains many 

important substances, including electrolyte such as calcium (0.88-2.05 

mmol/l), chloride (5-40 mmol/l), magnesium (0.08-0.56 mmol/l), potassium 

(6.4-37 mmol/l), various enzymes such as α-amylase (11900-305000 U/l), 

lysozyme (6-12 U/l), antibacterial compounds such as IgA (42- 174 mg/L) 

(Birkhed and Heintze, 1989). 
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Figure (1-5): Salivary glands: (1) Parotid gland, (2): 

submandibular gland, (3): Sublingual gland (Wong and Georgy, 

2006). 
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The electrolyte consists of principle ions such as sodium, potassium, 

chloride and bicarbonate (Jacobson, 1981). It was noted that saliva supplies 

enzymes for digestion such as α-amylase, which digest dietary starch into 

maltose (Thompson et al., 1987). Luiz and jose (2003) indicated that the 

presences of antibacterial compounds especially the immunoglobulin A make 

saliva play an important role in protect mouth from bacteria.  

Saliva also contain free steroid hormones that is not bound to steroid 

binding protein, these hormones consist 1-5% of steroids which in blood are 

bound to proteins such as sex hormone binding globulin (SHBG), cortisol 

binding globulin (CBG), and albumin (Read, 1993). Mucus is abundant and 

important component of saliva, giving it virtually lubricating properties. 

Mucus also gives saliva viscosity which consists of mucopolysaccharides and 

glycoprotein in saliva (Vining and McGinley, 1985; Iontcheva et al., 1997). 

1.5.2 Presence and movement of steroidal hormones between 

serum and saliva  
 In blood, 92-95% of the steroids are bound up by binding proteins such 

as SHBG, CBG, and albumin (Vittek et al., 1985). Only small fraction of 

steroids not bound is considered the free fraction or being bioavailable in 

blood, however these molecules can enter the capillary beds of tissues (Read, 

1993). The free or bioavailable steroids enter the salivary glands and salivary 

duct by passive diffusion in the same way of entering to other tissues of the 

body (Collins et al., 1995).  

The transfer of steroids from serum to saliva depends on small 

molecular weight of these molecules (less than 400 Daltons), and great lipid 

solubility that enables them to freely diffuse from blood to saliva (Lipson and 

Ellison, 1989). Saliva concentration of a particular hormone is dependent on 

the affinity and total binding capacity of various binding proteins in plasma 

(Malamud, 1992). Mandel (1990) concluded that as blood passes through 
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salivary glands, free "unbound" and weakly bound (low affinity binding 

protein) forms of hormones will diffuse through the salivary gland epithelium 

into the saliva.  

As in other clearing organs, membrane transfer occurs in both 

directions, is passive for most substances and equilibrium is governed by the 

trans-membrane concentration gradient (Frisch, 1987). Thus, saliva levels 

reflect the free concentration of hormones in plasma, and in the absence of 

high affinity, high capacity-binding proteins, these levels correlate with 

plasma concentrations (Wong et al., 1990). On the other hand, hormones that 

have high affinity, high capacity-binding proteins, such as thyroxine, are 

difficult to assay in the saliva because these hormones have very high plasma 

total to free hormone ratio and exist in small amounts in saliva (Ferguson, 

1984). 

1.6 Female reproduction 

1.6.1 Oogenesis  
During early embryonic development, primordial germ cells migrate 

from the dorsal endoderm of the yolk sac along the hindgut to the genital 

ridge and then undergo mitotic proliferation (Moore and Persaud, 1998). 

Following which oocytes begins meiosis and arrest in prophase of first 

meiotic division (M1) during the forth to the seventh month of fetal 

development till puberty (Byrd, 1998).  

Bendsen et al. (2006) reported that at the fifth month of intra-uterine 

life the total number of the germ cells reaches its maximum, estimated at 7 

millions. The total cortical content of germ cells falls to 1-2 millions by birth 

as a result of prenatal oocyte depletion (Himelstein-brew et al., 1976). At the 

onset of puberty, the germ cell mass has been reduced to 300 000 units and 

only 400-500 (less than 1%) will be ovulated in the reproductive lifetime of 

the individual (Guyton and Hall, 2001).   
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                       1.6.2 The ovaries                                                 
An ovary is an egg-producing reproductive organ found in the 

mammalian females. It is often found in pairs as part of the vertebrate female 

reproductive system (Johnson et al., 2004). In the ovary, the reproductive unit 

is a follicle, which consists of a germ cell surrounded by endocrine cells. 

Active follicular growth and atresia in the ovaries occur already during 

infancy and childhood (Fauser and van Heusden, 1997). In response to rising 

levels of gonadotropins, especially FSH, ovarian follicles undergo final 

maturation at puberty (Fauser and van Heusden, 1997, Campbell and Monga, 

2000). 

Ovarian follicles are the basic units of female reproductive biology; 

they are roughly spherical aggregations of cells found in the ovary. They 

contain a single oocyte called ovum or egg (Baker, 1982). Oocytes are 

surrounded by layer of granulosa cell that are together enclosed in a thin layer 

of extracellular matrix, the follicular basement membrane or basal lamina to 

constitute the ovarian follicle (McGee and Hsueh, 2000). 

1.6.3 Development stage of ovarian follicles: -  

1.6.3.1 Primordial follicle  
       In the postnatal ovary, the primordial follicles contain immature oocytes 

that are large, spherical about 35µm in diameter surrounded by flat, squamous 

granulosa cells that are segregated from the oocyte's environment by the basal 

lamina (Fortune et al., 2000). The oocyte and its cellular investment constitute 

the primordial follicle, each of which is about 30-60 µm in diameter (Yen et 

al., 1999). 

1.6.3.2 Growing follicle 
When the primordial follicles enter the growth phase, they enlarge by an 

increase in the size of the oocyte together with granulosa cell proliferation so 

called primary follicle (Johnson et al., 2005). Following that, the enteric layers 

designated the theca interna, (closest to the basal lamina) and theca extena (the 
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outer portion). The theca layers appear when granulosa cells proliferation 

produce 3-6 layers of cells (Ganong, 2003).  

Formation of the tertiary follicle is associated with further hypertrophy 

of the theca cells and the development of the antral cavity (at a follicular size 

100-200 μm) which divides granulosa cells into cells surrounding the oocyte 

(cumulus oophorus) and cells that border the basement membrane (Bart and 

Anne, 1997). The fluid in the antral cavity so called follicular fluid consists of 

plasma filtrate and secondary products of granulosa cells, some of which are 

found in concentrations greater than the peripheral blood (Yen and Adashi, 

1999). 

Immature follicles grow in the ovaries through FSH stimulation, while 

LH causes final maturation of oocytes and triggers ovulation (Ganong, 2003). 

During growth of the follicles, mainly estrogen is secreted (Guyton and Hall, 

2001). After ovulation, the secretory cells of ovarian follicles and theca cells 

develop into a structure called corpus luteum under effect of LH hormone 

(Moore and Persaud, 1998), this structure secret large quantity of both female 

hormones, progesterone and estrogen (Baird, 1991; Carr, 1998). However, 

level of ovarian hormones estrogen and progesterone decline due to 

degeneration of corpus luteum and menstruation begin (Campbell and Monga, 

2000).   

1.6.3.3 Mature Graafian follicle 
           During its growing phase, the volume of the oocyte will increase to 

become one of the largest cells in the body (Gougeon, 1996). As a result of the 

accumulation of liquids, the follicular cavity increases in size and the oocyte 

adheres to the wall of the follicle through the pedicle (cumulus oophorus) 

formed by the granulosa cells (Luiz et at., 1998). 

  Graafian follicle is about 20 mm in diameter and can be seen as a vesicle 

that bulges from the surface of the ovary and at this stage of development. The 
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mature Graafian follicle is ready to release the ovum during ovulation (Carr, 

1998). Resumption of metabolic activity depends upon subsequent fertilization, 

if the latter does not occur within 6-24 hours following ovulation, the oocyte 

will degenerate (Edwards, 1980).  

1.7 Human menstrual cycle 
It is spontaneous, cyclic, predictable and regular vaginal bleeding 

called the female monthly sexual cycle (Carr, 1998). The hypothalamus, 

pituitary, ovaries and genital tract are all involved in the regulation of normal 

menstrual cycles, which initially begin during gonadarche at puberty. The 

mean or median age at the onset of menstruation varies within 12.0-15.0 years 

(Mishell, 2001). The median length of the ovulatory period in healthy fertile 

women is 28 days with a range of 25 to 32 days (Polson et al., 1988). 

1.7.1 Phases of menstrual cycle 

1.7.1.1 Follicular phase 
Early in the menstrual cycle, a varying number of follicles, typically 5-

8 will be recruited under the influence of a rise in follicle stimulating 

hormone (FSH) (Speroff and Fritz, 2005). These follicles that have been 

growing in a process known as folliculogenesis compete with each other for 

dominance (David, 2004). The selection of a single follicle destined to 

ovulate is associated with a high capacity for androgen, estrogen, 

progesterone and inhibin B biosynthesis and secretion (Campbell and monga, 

2000).  

The maturation of dominant follicle takes place at cycle day 8-12 and 

ultimately ovulation at cycle day 13-15 (Yen and Adashi, 1999). All but one 

of these follicles will undergo atresia, while one (or occasionally two) 

dominant follicles will continue to maturity. As they mature, the follicles 

secrete increasing amounts of estradiol, and estrogen (Nadal et al., 2001). 

That means rising in estrogen level and parallel the growth of follicle and the 
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number of granulosa cells, estrogen together with FSH induce the formation 

of LH receptors on granulosa cells (Ganong, 2003). 

1.7.1.2 Ovulation 
         The release of mature oocytes from the ovary requires weakens and 

degradation of the follicle wall, as well as the overlying ovarian tissues. This 

happens through the expression of a series of critical genes, triggered by the 

rise of preovulatory LH level (Tsafiri et al., 1993). This rising occurs under 

the control of estradiol which is secreted in increasing amount by the 

dominant follicle (Knobil and HotchKins, 1988).  

About 34-36 hours after the onset of LH surge, ovulation occurs with 

the release of the ovum from the follicle (Hoff et al., 1983). Where it is 

caught by the fimbriae at the end of the Fallopian tube (also called the 

oviduct). After entering the oviduct, the ovum is pushed along by cilia, 

beginning its journey toward the uterus (Baewald et al., 2004). At this time 

the LH surge induce resumption of meiosis, lutinization of the follicular cells, 

as well as the final steps of a cascade of intraovarian events (Tsafiri et al., 

1993).  

The fall in LH following ovulation is thought to be secondary to the 

loss of a positive feedback due to the decline in estrogen level or depletion of 

LH content of the pituitary (Carr, 1998). If no fertilization occurs, the oocyte 

will degenerate approximately twenty-four hours after ovulation (Chabbert-

Buffet et al., 1998). 

1.7.1.3 Luteal phase  
 Following ovulation, the follicle undergoes changes in structure and 

function. When the process of lutinization is completed, the corpus luteum is 

established (Diaz et al., 1992). The corpus luteum secretes progesterone and 

prepares the estrogen primed endometrium of a fertilized ovum and maintains 

early pregnancy (Ganong, 2003). In case fertilization and implantation of the 

embryo do not occur, the corpus luteum regresses after 14 days, and 
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eventually replaced by fibrous tissue to form the corpus albicans (Cabbert-

Buffet and Bouchard, 2002).  

As the corpus luteum dies the estrogen and progesterone levels fall 

precipitously, endometrium regresses, ischemia and tissue damage occur, 

shedding of the functional endometrium (stratum compactum and stratum 

spongiosum) takes place (Campbell and Monga, 2000). Within same time 

FSH level rises allowing the initiation of a new cycle (Le et al., 1993). In 

addition to that, the uterus, the cervix, vagina, breast and even the psyche of 

the women all have cyclic changes in response to these hormonal fluctuations 

(Ganong, 2003). 

1.8 The use of immunoradiometric assay for assessment of                  

salivary hormones 
 Immunoradiometric (IRMA) technique is a scientific and precise 

method used to test hormonal levels in the blood involving the use of 

radioactive materials which specifically binds to biological substances 

(Chakrabarti et al., 1985). IRMA techniques for the determination of 

compounds with a low molecular weight, like steroid hormones, have been 

available for the past decade (Hoffmann, 1981). 

Today, millions of assays are performed every year in research and 

clinical chemistry laboratories (Dixon and Heitzman, 1981). It should be 

noted that many important and sometimes life saving therapeutic measures are 

based on data derived from IRMA and, recently using a similar assay 

technique enzyme-immunoassay (Hoffmann and Oettel, 1976). 

In general, measurements are performed on body fluids, predominantly 

blood plasma or serum. Presently, there is no other assay technique that can 

compete with RIA relative to reliability (i.e., specificity, precision, accuracy, 

reproducability), sensitivity and assay speed (Hoffmann, 1983). 
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It is a technique extensively used in all endocrinological investigations, 

utilizes the double antibody procedure for the separation of bound hormone. 

This method of separation is time consuming and requires additional reagents. 

Solid phase RIA's are developed in many laboratories, using antisera (a/s) 

immobilised on sephadex, cellulose (Leif Wide, 1981; Chakrabarti et al., 

1985). Attempts have been made to improve this system using antibody 

adsorbed on plastic tube, further eliminating a centrifugation step (Murthy 

and Moudgal, 1986). 
 

This technique used to assist salivary hormones which considered being 

a highly reliable technique (Dabbs, 1991). The results of salivary testing are 

also probably more meaningful than blood testing, because they measure the 

level of active, free hormone, while blood testing, on the other hand, measures 

also hormones that is bound to plasma proteins, thus measuring 

bound/inactive hormones as well (Riad-Fahmy et al., 1982).  
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Subjects, Materials and methods 
  
2.1 Subjects 
      Ninety fertile and infertile females were enrolled in this study. All 

these females were attending the Institute of Embryo Research and 

Infertility Treatment, Al-Nahrian University and Al-Kadhmiya Teaching 

Hospital-Ministry of Health.                                                                        

     Samples were collected from females during the period from 

December 2006 to July 2007; with age range from 16 – 55 years, and the 

mean of age was (35.5±1.8). The informations about each subject were 

taken from patients using information sheet which is prepared as shown 

in table (1). 
 

Table (2-1): Information sheet for each subject 
 

Female status: Healthy                             Infertile           
 

Sample no.:      General information 
File no: Name: 
Child no: Type of infertility: 
Birth: Duration of infertility: 
Occupation: Cycle day: 
Blood group: Cycle length: 
Weight: Notes: 

 
 

Notes Saliva         Serum          Hormone levels 
   Progesterone (ng/mL.) 
   Estradiol (Pg/mL.)  
   Cortisol (µg/dL.) 
   Others 
 

Female factor infertility: 
 
 
Marital status: 
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2.2 Materials 

 
Table (2-2) Tools and equipment used in this study 

 Instrument Company Origin 

1 Centrifuge Hitich Germany 

2 Gamma counter Wallac Finland 

3 Kit for measuring 
hormones 

Immunotech French 

 

2.3 Collection of samples 

2.3.1 Serum 
 A venous blood (5mL) was collected in clean disposable plastic 

tube. Serum was isolated from coagulated blood after 8 minutes 

centrifugation (2500 r/min). 2 mL of isolated serum transferred into 

another plastic tube to be stored at ─20°C in the freezer until later use for 

hormonal assay. All samples then were performed by using 

immunoradiometric assay (IRMA). 

2.3.2 Saliva 

Subjects were told not to eat, drink or smoke for 1 hour before 

sampling. The saliva samples (3 mL) were collected in clean glass tubes, 

to avoid the interaction of hormones with plastic materials. The saliva 

was collected from females in restful and quiet circumstances at 8:00-

9:00 a.m, before brushing, flossing teeth, eating, drinking or applying 

makeup.  

Also they told to rinse their mouth at least twice with cool water. 

Then chew the sugarless gum provided for 1-2 minutes, swallowing 

saliva as usual. It is possible to continue chewing the gum during saliva 

collection but not spit it into the collection tube. Remove the cap of the 
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saliva collection tube and spit directly into the tube, avoid touching the 

mouth of the tube with hands. Fill the tube at least 3/4 spit and caps the 

tubes, making sure the cap is on evenly and securely. It took them a few 

minutes to generate sufficient saliva. 

Centrifuge to remove debris from saliva that was spitted into test 

tubes and were kept in ─20ºC immediately after collection until to be 

analyzed with immunoradiometric assay. 

 The serum and saliva tubes should be remarked with name or 

number of specimen and date of collection. 

2.3.3 Time of sample collection 
  Blood was drawn and collected from females at any time of day for 

progesterone and estradiol assays. While for cortisol assay blood must 

take at 8:00 am or 9:00 am and the females should not be under stress or 

exhaustion that may affect the results of cortisol analysis. 

For unstimulated whole saliva, it was collected for 3-5 minutes by 

teaching the subject to spit saliva into glass test tube once each minute. 

Saliva samples were taken between 8:00 am to 9:00 AM and immediately 

frozen at refrigerator to be later used for hormonal assay.  

2.4 Assessment of samples 
Levels of hormones were measured in serum and saliva for ninety      

females using immunoradiometeric assay (IRMA) technique and Wallac 

apparatus (HVD Life Sciences; LKB Wallac, Turku, Finland) and using 

immunotech RIA kits (immunotech, a BECKMAN counter company, 

French). 

 Prepared standards and control for each hormone, using the Anti-

hormones antibody-coated tubes labeled with iodine 125, using the 

calibrator vials contain concentration of hormones for a standard range 

from 0 to 60 ng/mL in human serum with sodium azide for progesterone. 
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 For estradiol the standard range from 0 to 2000 pg/mL in human 

serum with sodium azide, while for cortisol the standard range from 0 to 

2000 nM in buffer with bovine serum albumin and sodium azide. 

 The tracer added to react with hormones, and mixing with vortex- 

type mixer to ensure the presence of hormones inside the vials, then 

shaking for about 1 hour horizontally or orbital to compose immune 

complex between the hormone and anti-hormone, samples then soaking 

to draw the superabundant of tracer and serum or saliva. 

Radioactivities were assessed in Gamma counter for 1 minute, all 

the analyses were made in duplicate. 

   
2.5 Sensitivity and coefficients of variation 

The sensitivity of progesterone, estradiol and cortisol were 0.05 

ng/mL, 6 pg/mL and 0.36 µg/mL respectively, Inter and intra-assay 

coefficients of variation for progesterone was 9.0% and 5.8%; 

respectively, while for estradiol was 11.2% and 12.1% respectively, and 

for cortisol was 9.2% and 5.8%; respectively (Immunotech diagnostic kit 

leaflet, 2006). 

2.6 Experimental design   

 Ninety females were included in this study. From each female, 

serum and saliva samples were obtained and assessment the levels of 

steroidal hormones including progesterone, E2 and cortisol. Therefore 

statistical comparisons were performed for females which divided into 

groups according to: 

1. Age groups. 

2. Type of infertility. 

3. Marital status. 

4. Fertility status. 
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2.7 Statistical analysis 
 Statistical analysis was performed using Statistical Package for 

Social Sciences (SPSS; version 11.0). Descriptive analysis was done to 

obtain mean levels of steroidal hormones from serum and saliva of 

females that enrolled in this study in which data expressed as Mean ± 

SEM. analysis of variance (ANOVA) test were applied to compare 

among different groups of females to assess the mean level of hormones 

in serum and saliva. Differences between values were consider 

statistically significant at (P<0.05).   
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Summary 

 

The objective of the present study was to assess the level of steroidal 
hormones in serum and saliva of females, as well as correlation between 
serum and salivary steroidal hormones including progesterone, estradiol, and 
cortisol were assessed. Ninety females were involved in the present study. 
The age of females was ranged (16-55) with mean age 35.5±1.8 years. These 
females were attending the Institute of Embryo Research and Infertility 
Treatment, Al-Nahrian University and Al-Kadhmiya Teaching Hospital-
Ministry of Health, during the period from December 2006 to July 2007. 
Females were classified into four groups according to age, type of infertility, 
fertility status and marital status. Evaluation of steroidal hormones included 
progesterone, estradiol, and cortisol in serum and saliva for each female was 
done using radioimmunoassay technique for all groups of females. 

Results of the present study showed that the level of serum and salivary 
progesterone and cortisol were positively synchronized as elevation and vice 
versa, while the results for salivary estradiol were not reproducible or 
sensitive. Results appeared that the classification of females according to age 
groups there was significant (P<0.05) differences in the level of steroidal 
hormones for serum and saliva among different age groups.  

When females were classified according to type of infertility, results 
showed that there was a significant (P<0.05) reduction in the mean levels of 
salivary steroidal hormones as compared to serum levels for both primary (1º) 
and secondary (2º) infertility. 

While the results for females classified according to marital and 
fertility status, there was a significant (P<0.05) differences in the level of 
steroidal hormones between serum and saliva for single and married females, 
and also for fertile and infertile females. However, results showed a non 
significant (P>0.05) differences in the level of serum and salivary steroidal 
hormones between single and married females, and also for serum steroidal 
hormones between fertile and infertile females. While there was a significant 
(P<0.05) differences in the levels of serum estradiol and cortisol between 
fertile and infertile females, non significant (P>0.05) difference for salivary 
estradiol and cortisol between fertile and infertile females, there was a non 
significant (P>0.05) differences of serum and salivary progesterone were 
observed between fertile and infertile females. 
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حِیمِِ◌  حْمنِ الرَّ  بِسْمِ اللهِ الرَّ
 

 تَغِیضُ  وَمَا أنُْثَى كُلُّ  تَحْمِلُ  مَا یَعْلَمُ  اللهُ 
 عِنْدَهُ  شَيْءٍ  وَكُلُّ  تَزْدَادُ  وَمَا الأرَْحَامُ 

 *ربِمِقْدَا

ω 
 

)۸الرعد الآیھ (  
 



 الخلاصة
 (steroidalمس��توى الھرمون��ات الس�تیرویدیھ  ویمإل��ى تق�ألحالی�ھ  الدراس��ةتھ�دف 

(hormones  ف���ي المص���ل(serum)  واللع���اب)(saliva  ف���ي  العلاق���ةللإن���اث، وك���ذلك

، progesterone)(البروجیس�����تیرون  الت����ي تش����ملمس����توى الھرمون����ات الس�����تیرویدیھ 

 .بین مصل الدم واللعاب  (cortisol)، والكورتیزول estradiol)(والاسترادیول 

ت�م ) years 1.8±35.5(، ك�ان مع�دل أعم�ارھن ھ�و أنث�ى ۹۰شملت ھ�ذه الدراس�ة 

وع�لاج  الأجن�ة أبحاثمعھد  إلىالذین یعانون من العقم والمترددین  الأزواجاختیارھن من 

 دةللم�التعلیم�ي  ألكاظمی�ھالمترددات عل�ى مستش�فى  الإناثالعقم في جامعھ النھرین وكذلك 

 .2007تموز  إلى 2006 الأولشھر كانون مابین 

 الخص��وبة ةحال��و ن��وع العق��مو مج��امیع اعتم��ادا عل��ى العم��ر إل��ى الإن��اثت��م تقس��یم          

البروجیس���تیرون ( ھوق���د أج��ري تقی���یم للھرمون���ات الس��تیرویدیھ الثلاث���. الزوجی���ة لحال��ھوا

progesterone والاس���ترادیول ،estradiol  والك����ورتیزول ،cortisol   ( لك����ل م����ن

 .Radioimmunoassay)( الاختبار الإشعاعي المناعي تقنیھ باستخدامالمصل واللعاب 

ف��ي مس��توى ك���ل م��ن البروجیس���تیرون  ایج���ابيھن���اك ت��زامن  أنالنت��ائج  أظھ��رت

progesterone  والكورتیزولcortisol ف�ي الارتف�اع والانخف�اض،  في المصل واللع�اب

 .الموجود في اللعاب estradiolلھرمون الاسترادیول  قةمتوافبینما كانت النتائج غیر 

ھناك  أنالنتائج  أظھرتالعمر، فقد  استنادا الى ناللواتي تم تقسیمھ الإناثفي حالة 

ف��ي مس�توى الھرمون��ات الس��تیرویدیھ لك�ل م��ن المص��ل واللع��اب ) P<0.05(ف�رق معن��وي 

 .العمریةلمختلف الفئات 

ھناك انخفاض معن�وي  أنالنتائج  بینتالعقم،  استنادا إلى نوعالمصنفات  الإناثأما         

)P<0.05 ( في اللعاب مقارنھ مع مستواھا ف�ي المص�لفي معدل الھرمونات الستیرویدیھ .

فرق  الخصوبیھ وجودالحالة الزوجیة و استنادا إلىالمصنفات  للإناثالنتائج  أظھرتبینما 

 للإن���اثدیھ ب���ین المص���ل واللع���اب لمس���توى الھرمون���ات الس���تیروی) P<0.05(معن���وي 

 .العقیمات وغیر العقیمات للإناث بالنسبة المتزوجات وغیر المتزوجات، وكذلك

 أنالنت��ائج  أظھ��رتفق��د  ،المتزوج��ات وغی��ر المتزوج��ات الإن��اثوعن��د المقارن��ة ب��ین        

المص�ل  لك�ل م�نف�ي مس�توى الھرمون�ات الس�تیرویدیھ ) P>0.05(ھناك فرق غیر معنوي



ھن��اك ف��رق  أنب��ین النس��اء العقیم��ات وغی��ر العقیم��ات وج��د  ألمقارن��ھولك��ن عن��د . بواللع��ا

ف���ي  cortisolوالك���ورتیزول  estradiolف���ي مس���توى الاس���ترادیول  )P<0.05(معن���وي

والك�ورتیزول  estradiolلھرموني الاسترادیول ) P>0.05(المصل، وفرق غیر معنوي 

cortisol ،ھرمون البروجیس�تیرون أما في اللعاب progesterone الموج�ود ف�ي اللع�اب 

العقیمات  الإناثبین  المقارنةعند  )P>0.05( فقد لوحظ عدم وجود فرق معنوي والمصل

        .وغیر العقیمات
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Figure (2-1): scheme of experimental design 
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