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 This work will focus on the effect of Anastrozole on both seminal and 

serum lactate, pyruvate, and L/P molar ratio in male with infertility and 

the correlation between these parameters to age and BMI of patients. This 

study is a prospective observational study conducted in Iraq from June 

2020 to January 2021. Thirty-five patients referred from different general 

/or private infertility clinics with infertility for at least one year to the 

Orkida-private Laboratory-Mosul. Patient’s age ranging from 20-44 years 

with a mean of (29.7±6.2). Patients present with BMI range from 21-38 

with a mean (27.7±5.5). All patients referred to their full history review 

notes about their clinical examination and laboratory investigations. The 

patient treated with 1mg Anastrozole once daily for 28 days from the 

company for serum and seminal samples collected before starting the 

treatment and after 29 days. Semen samples collected after 3-5 days of 

sexual abstinence and the standard manual semen analysis performed 

according to the WHO guidelines. Mitochondrial function analysis 

involved measurement of serum and seminal lactate and pyruvate by 

fluorescence-based methods of Cayman chemicals (700510 and 700470 

respectively) and L-Carnitine was assayed using 

colourimetric/fluorometric MyBioSource (MBS841446) after standard 

curve was established. Data represented as mean ± SE. The results of this 

work show that after treatment Anastrozole serum lactate (22.4%) and 

lactate/pyruvate molar ratio (16.2%), seminal lactate (26.5%), pyruvate 

(16.3%) and lactate/pyruvate molar ratio (11.7%) significantly reduced 

after the treatment (p≤0.01) Both serum and seminal L-Carnitine levels 

significantly increase by (19% and 18% respectively) after the treatment 

with Anastrozole p≤0.01. Anastrozole significantly elevates mitochondrial 

function lower both serum and seminal lactate and pyruvate after 28 days 

of treatment. 
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1. INTRODUCTION 
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Male infertility represents one of the challenges especially those with severely defective sperm production 

due to defect in testosterone production [1]. Spermatogenesis and testosterone biosynthesis subjected to 

direct control of the hypothalamic-pituitary-gonadal axis [2]. The neuronal stimulation to the hypothalamus 

leading to the release of GnRH and this lead to activate the anterior pituitary gland to release gonadotropins 

hormones FSH, and LH. These hormones stimulate the gonads to produce sex steroids and gametes. 

Gonadal-steroids modulated the hypothalamus and pituitary gland function through the estrogen and 

androgen receptors that present on their cell wall in a feedback-regulatory manner [3]. Understand the role 

of estrogens in physiological processes in human, need to understand their role in sperm and ovum, 

granulosa-cell growth and differentiation, sex organs development cardiovascular and bone health [4]. 

Biosynthesis of estrogens from cholesterol catalyzed by numbers of cytochromes e.g. P450scc, P450c17 

and P450-aro Figure 1. Cytochrome P450- Aromatase (Cytochrome 19 A1) is an enzyme belonging to the 

cytochrome P450 superfamily present in the endoplasmic reticulum and expressed in different tissues [5], 

[6]. The aromatase enzyme is responsible for converting androgens to estrogens. This enzyme widely 

distributed in different tissues from fetal life and play a vital role in human fetal physiology by providing 

estrogens to the body in infancy [7], [8]. 

 

 
Image 1. Scheme of synthesis of Testosterone from cholesterol and conversion to Estradiol. 

 

Infertility due to low testosterone level or hypogonadism refers to a patient present low serum testosterone 

but can produce enough sperm [9]. These patients are either elder, obesity, young with testicular injury, 

diabetic after chemotherapy, or medicine or drugs abuse. Lifestyle changes, testosterone replacement 

therapy and aromatase inhibitors (AR-I) considered options in the treatment of hypogonadism. AR-Is are a 

group of medications used for years in treatment and preventing breast cancer in women and hypogonadism 

in men [10]. AR-I inhibiting the interconversion between testosterone and estradiol leading to an elevation 

in serum testosterone level [11]. Sex hormones affecting both mitochondrial functionality and dynamic as 

stated by, in adipocytes through PGC1α and β which are the master regulators of mitochondrial biogenesis. 

Mitochondrial function can assay indirectly by evaluation of seminal fluid lactate, pyruvate and Lactate/ 

Pyruvate molar ratio (L/P). These parameters give an idea about energy production in the seminal fluid 

before and after the use of AR-I Anastrozole [12]. This work will focus on the effect of Anastrozole on both 

seminal and serum lactate, pyruvate and L/P molar ratio in male with infertility and the correlation between 

these parameters to age and BMI of patients. 

 

2. MATERIALS AND METHODS 

This study is a prospective observational study conducted in Iraq from June 2020 to January 2021. Thirty-

five patients referred from different general /or private infertility clinics with infertility for at least one year 

https://www.teikyomedicaljournal.com/
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to the Orkida-private laboratory-Mosul. Patient’s age ranging from 20-44 years with a mean of (29.7±6.2). 

Patients present with BMI range from 21-38 with a mean (27.7±5.5). All patients referred to their full 

history review notes about their clinical examination and laboratory investigations. The patient treated with 

1mg Anastrozole once daily for 28 days from the company for serum and seminal samples collected before 

starting the treatment and after 29 days. Semen samples collected after 3-5 days of sexual abstinence and 

the standard manual semen analysis performed according to the WHO guidelines. Mitochondrial function 

analysis involved measurement of serum and seminal lactate and pyruvate by fluorescence-based methods 

of Cayman chemicals (700510 and 700470 respectively) and L-Carnitine was assayed using 

colourimetric/fluorometric MyBioSource (MBS841446) after standard curve was established. Data 

represented as mean ± SE.  Data analyzed using SPSS software. 

 

3. RESULTS 

The results of this work show that after treatment Anastrozole serum lactate (22.4%) and lactate/pyruvate 

molar ratio (16.2%), seminal lactate (26.5%), pyruvate (16.3%) and lactate/pyruvate molar ratio (11.7%) 

significantly reduced after the treatment (p≤0.01) as shown in Figure 1. 

 

 

 
Figure 1. Indirect mitochondrial function profile in both serum (A) and seminal plasma (B). (A) Serum 

lactate, pyruvate, and lactate/pyruvate molar ratio. (Blue) levels before the treatment with Anastrozole and 

(Red) Levels after treatment with Anastrozole. *=mean significant P ≤0.01. 
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Both serum and seminal L-Carnitine levels significantly increase by (19% and 18% respectively) after the 

treatment with Anastrozole p≤0.01 as shown in Figure 2. 

 

     
Figure 2. Serum and seminal L-Carnitine levels before (blue) and after (Red) treatment with Anastrozole. 

*=mean significant P ≤0.01. 

 

Seminal analysis results revealed that there were no significant changes in Sperm count, number of active 

motile sperm, percentage of sperm with normal morphology, number of pus cells and the time of 

liquefaction before and after Anastrozole therapy as shown in Figure 3. 

 

There was strong negative correlation (r=0.954) between seminal lactate and sperm count and motility after 

treatment. 
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Figure 3. Seminal fluid analysis results before (blue) and After (Red) treatment with Anastrozole. Sperm 

count (X106), number of active motile sperm (X104), percentage (%) of sperm with normal morphology, 

number of pus cells (X102) and Time of liquefaction (min.). 

 

4. DISCUSSION  

Aromatase inhibitors used for the last decays in the treatment of male infertility; Anastrozole represent a 

good example here (D1) [13]. This is the first study focus on the indirect measure of mitochondrial function 

before and after Anastrozole treatment. The significant reduction in both seminal and serum lactate reflect 

increase activity of the lactate dehydrogenase (LDH) enzyme which catalyzes the interconversion of lactate 

to pyruvate, which means increase conversion of oxidation/reduction of NADH to NAD+ (D3). [14] stated 

that patient with oligozoospermia to azoospermia or those who subjected to post-vasectomy shows very low 

LDH activities and this will lead to accumulation of the substrate (lactate) and this comes with the finding 

of this work. Also, LDH catalyzes the interconversion of lactate. Lactate and pyruvate play a vital role in 

developing germ cells as a state by [15]. The interconversion of lactate to pyruvate by the lactate/pyruvate 

shuttle system plays a vital role in the elevation of sperm motility. Therefore, low lactate level has high 

motility, the negative relationship between seminal lactate, sperm count and motility may relate to 

inhibition of estradiol/ testosterone conversion after treatment with Anastrozole and as described by, high 

seminal lactate related to low fertility. Both low seminal lactate and pyruvate indicate more substrate go to 

tricarboxylic acid cycle that activates energy production by oxidative phosphorylation inside mitochondria 

[16]. The results of this work also pointed that short treatment interval showed a non-significant effect on 

sperm count, motility, morphology and liquefaction time after 28 days of treatment and this comes with 

results obtained by [17], [18] that described significant changes in sperm count and total motile count after 

4 months of treatment with Anastrozole with no significant changes in volume and motility in 21 patients. 

Whereas [19] described a significant increase in sperm count and total motile count and morphology after 6 

months of treatment. 

 

In conclusion, Anastrozole significantly elevates mitochondrial function lower both serum and seminal 

lactate and pyruvate after 28 days of treatment. 
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