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Intracytoplasmic sperm injection (ICSI) technique is used to treat some causes of in-

fertility, such as ovulatory dysfunction, reduced ovarian reserve, male factor infertility, 

ovarian failure, and infertility that cannot be explained. When exposed to different det-

rimental stimuli, the body produces too many highly oxidative molecules, such as reac-

tive oxygen species (ROS) and reactive nitrogen species (RNS). This condition is 

known as oxidative stress. An abundance of ROS or RNS causes tissue damage by de-

stroying DNA, proteins, and lipids and interfering with redox signaling. Impaired em-

bryonic development is caused by oxidative stress. Reactive oxygen species (ROS) can 

come from the embryo's metabolism or environment. ICSI clinical pregnancy rates 

range from 30% to 40%, depending on the reason for the low success rate and the diag-

nosis. On the other hand, specific ROS concentrations might be necessary for the sper-

matozoa and oocytes to interact. The follicular fluid (FF) environment around the oo-

cytes may be crucial for fertilizing and developing the embryo. The oocyte's environ-

ment is metabolically active and comprises leukocytes, granulosa cells, growth factors, 

cytokines, and steroid hormones. It is unclear how oxidative stress in follicular fluid 

affects oocyte maturation, fertilization, and pregnancy. It has been observed that the 

generation of ROS in bovine oocytes enhances their capacity for development during in 

vitro maturation, leading to the production of embryos. 
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1. Introduction  

Infertility is the inability to conceive after a year of 

regular unprotected sexual activity (without the use of 

any kind of contraception) and clinically as the inability 

to conceive [1]. These treatments help a lot of ladies 

who have been diagnosed as infertile and give them a 

chance to become parents. These medical treatments 

sometimes involve many challenges and potentially 

stressful factors, such as financial costs, waiting for 

results, hormone changes, laparoscopic surgery, daily 

injections, blood tests, and waiting [2]. With the ad-

vancement of ICSI technology, high-pregnancy female 

infertility can now be achieved with the use of human-

assisted reproduction technology (ART) [3].  

ROS are necessary at physiological levels for oocyte 

maturation, ovulation, fertilization, and physiological 

follicular atresia; nevertheless, an excess of ROS inter-

feres with normal reproductive function [4]. Sulfhydryl 

groups found in thiols, an antioxidant class, serve as 

ROS's electron acceptors. Disulfide molecules are cre-

ated when the oxidants are changed into less harmful 

compounds by the thiols' neutralizing effects. Antioxi-

dant defenses depend on intracellular redox equilibrium, 

which is mostly dependent on the thiol/disulfide pools 

[5]. The ratio of thiol to disulfide is balanced. OS is 

characterized by a shift in the equilibrium in favor of 

oxidants. An OS indication is the thiol/disulfide equilib-

rium [6].  

Granulosa cells secrete FF, which is made up of pro-

teins, polysaccharides, ROS, antioxidants, and metabol-

ic products that influence folliculogenesis [7]. Enzymat-

ic antioxidant mechanisms are required to maintain the 

FF's ROS levels at a suitable level. Changes in the FF's 

microenvironment may negatively impact oocyte quali-

ty and maturation [9].  

It has been shown that certain OS indicators are pre-

sent in the follicular fluid (FF) and that their concentra-

tions change in response to ovulation. Furthermore, a 

potential correlation has been suggested between the 
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variance in FF OS biomarkers and the results following 

assisted reproductive technology (ART). It is unclear 

exactly how FF OS affects oocyte maturation, fertiliza-

tion, and pregnancy. ROS levels are typically measured 

to assess OS. By calculating ROS in the FF of patients 

receiving ICSI, OS was assessed. We looked at each 

ROS's capacity to predict pregnancy following ICSI in 

this study [8].  

With a prevalence of 5–20% worldwide, polycystic 

ovarian syndrome (PCOS) is the most common endo-

crine disorder among reproductive-age women. Fur-

thermore, it is thought to be the primary cause of infer-

tility caused by anovulation. When alternative methods 

of ovulation induction fail, PCOS women typically add 

In-vitro Fertilization/Intra-Cytoplasmic Sperm Injection 

(IVF/ICSI) technologies to their plan therapy [9].  

 Since obesity is a modifiable risk factor, rising obesity 

rates have led to a rise in the need for ART as well as 

important ethical and therapeutic problems. Women 

who are obese or overweight typically require higher 

dosages of gonadotrophins to induce ovulation because 

they respond poorly to clomiphene stimulation. Fewer 

follicles are available for harvest as a result of ovarian 

stimulation. A fat environment has an impact on the 

preimplantation embryo as well. It has been demon-

strated that comparing human IVF cycles with obese 

women increases the likelihood of producing low-

quality embryos [10].  

The goal of the current study is to evaluate the con-

nection between the quality of the embryos produced 

during each cycle of IVF/ICSI and the ROS levels in 

women's follicular fluid during these operations.  

2. Patients and Methods     
150 couples who were referred for assisted reproduc-

tion between March 2021 and September 2022 at Al-

Azhar University in Cairo, Egypt's International Islamic 

Centre for Population Studies and Research (IICPSR)-

ART unit made up the study population. The Interna-

tional Islamic Centre for Population Studies and Re-

search (IICPSR) Ethics Committee of Al-Azhar Univer-

sity in Cairo, Egypt, gave its approval to the study. Eve-

ry participant in the study provided written informed 

permission, and the data were handled and processed in 

a private, anonymous manner. To identify the eligible 

individuals, a screening process was conducted on all 

patients who underwent ovarian stimulation using the 

lengthy procedure and were recommended for ICSI. 

The individuals that were recruited were categorized as 

follows: group 1 (control) and 50 cases of a normal fe-

male companion. Group 2: Partners of obese women 

(BMI < 35 kg/m 2; 50 instances). Group 3: 50 instances 

of PCO female partners.  

The diagnosis of PCOS was predicated on the exist-

ence of at least two of the following three criteria, as 

stated by the Rotterdam Consensus Criteria: polycystic 

ovaries on ultrasonography, hyperandrogenemia, and 

oligomenorrhea/amenorrhea [11]. Every patient's medi-

cal history was obtained, including the diagnosis, length 

of infertility, number of prior pregnancies, related ill-

nesses, and treatments, along with a preliminary study 

of the husband's semen. Every patient had a transvagi-

nal ultrasound, hysterosalpingogram, sonohysterogram, 

or hysteroscopy to assess the condition of their uterus, 

ovaries, and tubes. [12].  

Venous blood was drawn from the patients for assays 

of (FSH, LH, PRL, TSH, and E2), liver and kidney 

functions (AST, ALT, and Albumin), hemoglobin level, 

RBC, WBC, and platelet count were all performed [13].  

 On day 21 of the previous cycle, all individuals un-

derwent the GnRH long protocol, which included a de-

pot injection of therapeutic dosage triptorelin (Decapep-

tyl 3.75 mg); 14 days later, the down-regulation status 

was evaluated. When blood E2 was less than 50 ng/ml 

and progesterone was less than 0.5 ng/ml, or when en-

dometrial thickness reached 7 mm, the patient was 

deemed to be responding. After confirmation of down-

regulation, gonadotropin was given daily at a dosage 

between 75 and 300 IU/ml, with adjustments made 

based on ovarian volume, ovarian activity, and the pres-

ence or absence of polycystic ovary syndrome (PCOS). 

Age, ovarian reserve, baseline blood FSH concentra-

tions on days two or three of menstruation, and prior 

responsiveness to ovarian stimulation all depend on the 

patient. Every two to three days, vaginal ultrasonogra-

phy was used to monitor the ovarian response. HCG 

(10,000 IU) administered intraperitoneally (IM) caused 

ovulation in regular responders when a minimum of 

four follicles measured 18 mm. [14]. 

  Thirty-six hours after the hCG injection, oocytes 

coated with cumulus masses were collected using a fal-

con tissue culture dish and four well embryo culture 

dishes for oocyte retrieval utilizing a digital needle 

guide. Using an Olympus stereo microscope, the oocyte 

was discovered in a horizontal laminar flow hood; it 

was visible. ROS detection and preparation of follicular 

fluid [15]. 

Cumulus oophorus oocytes were denudated by sub-

jecting them to 80 IU/ml of hyaluronidase enzyme in 

the HEPES-buffered solution. The corona radiata was 

then mechanically removed. Under an inverted micro-

scope, the maturation and morphology of the oocytes 

were evaluated. About 16–18 hours after ICSI, the in-

tegrity and fertilization of the injected oocytes were 

assessed. When analyzing the existence of two pronu-

clei (2PN) and the extrusion of the second PB, oocytes 

were deemed to be properly fertilized [13]. 

After ICSI, the fertilization rate was often represented 

as a function of the number of injected oocytes. Ninety 

percent of 2-PN oocytes produced with ICSI undergo 

post-fertilization cleavage, giving rise to multicellular 

embryos. Following 48 hours, cleaved embryos to the 

two or four-cell stage, and 2-3 high-quality embryos per 

patient were inserted into the uterus. To determine if 

they were pregnant, patients took a serum beta HCG 

titer 15 ± 2 days following oocyte harvest [13]. 

Statistical Analysis 

   A statistical analysis software application (SAS, 2002) 

was used to examine the data. The parameters under 

investigation were compared in each group under study 
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before and after therapy using the Paired T-test and Mc 

Namar's test. 

3. Results  

As shown in Table 1 and Fig. 1, the outcomes of semen 

analysis of case pairs. In the thesis study, we chose mal 

normal so all semen parameters are in the normal range 

in all groups. The PCO group's mean was 42.1 ± 2.1 % 

sperm motility and 96.1 ± 1.0 % abnormal sperm mor-

phology. No significant modifications (P>0.05) were 

observed as compared to the control group (40.3 ± 3.1% 

and 96.7 ± 1.1%, respectively). There was a lack of 

statistical significance (P>0.05) in sperm count 

(106/suspension) or progressive motility among these 

groups. However, the average percentage of abnormal 

sperm morphology in the obese group was 96.0 ± 1.0%, 

which did not exhibit a significant drop (P > 0.05) com-

pared to the control group (96.7 ± 1.1%). 

 This study selected cases that did not suffer from any 

diseases, so all the data in the aggregate were at the 

expected level, like the control group. The analysis of 

complete blood count (CBC) in obesity and PCOS 

groups is shown in Table 2, Figs.2 and 3. Whereas in 

the PCOS and obesity groups, the mean hemoglobin 

values were 11.12 ±0.40 gm/dL and 11.15 ± 

0.41gm/dL, respectively, and RBCs were 4.81 ± 0.40 

106/µL and 4.80 ± 0.41 106/µL respectively with no 

significant difference (P>0.05) compared to the control 

group (11.13 ±0.42 gm/dL and 4.82 ± 0.41 106/µL re-

spectively). While WBCs were 7.22 ± 1.10 103/µL and 

7.23 ± 1.10 103/µL, respectively, and the platelets count 

(PLTs) were 300.2 ± 40.0 103/µL and 304.2 ± 40.0 

103/µL respectively with no significant difference 

(P>0.05) compared to the control group (7.23 ± 1.11 

103/µL and 302.2 ± 40.2 103/µL respectively). 

 

Table 1: the comparison between the numerical semen assessment of case pairs for the control, PCO and obesity 

groups 

 

Semen assessment  

Control 

(n=50) 

PCO 

(n=50) 

Obesity  

(n=50) 

P-value 

Control &PCO Control &Obesity  

Sperm count (106/suspension) 21.4 ± 3.2 21.3 ± 3.5 21.4 ± 3.1 0.8818 1.0000 

Sperm motility/ml (%) 40.3 ± 3.1 42.1 ± 2.1 41.1 ± 2.3 0.1000 0.1460 

Progressive motility/ml (%) 19.8 ± 3.3 20.8 ± 3.2 20.1 ± 3.0 0.1272 0.6354 

Abnormal sperm morphology (%) 96.7 ± 1.1 96.1 ± 1.0 96.0 ± 1.0 0.1000 0.12 

Data recorded as mean± S.D; *P value<0.05 means significant; **P value<0.01 means highly significant. PCOS: 

polycystic ovary syndrome group. 

Table 2: comparison between the complete blood count (CBC) in the control, obesity and PCOS groups 

CBC 

 

Control 

(n=50) 

PCO 

(n=50) 

Obesity  

(n=50) 

P-value 

Control &PCO Control &Obesity  

Hemoglobin (gm/dL) 11.13 ±0.42 11.12 ±0.40 11.15 ± 0.41 0.9032 0.8101 

RBCs (10⁶/µL) 4.82 ±  0.41 4.81 ±  0.40 4.80 ±  0.41 0.9020 0.8078 

WBCS (10³/µL) 7.23 ±  1.11 7.22 ±  1.10 7.23 ±  1.10 0.9640 1.0000 

PLTs (10³/µL) 302.2 ±  40.2 300.2 ±  40.0 304.2 ±  40.0 0.8036 0.8036 

Data recorded as mean± S.D; *P value<0.05 means significant; **P value<0.01 means highly significant. 

PCOS: polycystic ovary syndrome group. CBC: complete blood count; WBCs: white blood cells; RBCs: red blood 

cells; PLT: platelet count. 

 

Fig.1: showing the comparison between the numerical semen assessment of case pairs for 

the control, PCO and obesity groups 
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Fig.2: comparison between the control, PCOS and obesity groups  

  
Fig.3: the platelet count. (PLTs)  test in the control, PCOS, and obesity groups 

Table 3, Figs.4, and 5 record the common kidney 

function. There were no significant differences (P 

>0.05) in the mean of the creatinine test between the 

PCOS group (0.93 ± 0.02 mg/dL), and obesity group 

(0.97 ± 0.03 mg/dL) than the control group (17.8±4.5 

mg/dL) but in normal rang. The analysis of common 

liver function in PCOS and obesity groups is shown in 

Table 4 and Fig 6. In contrast, in the PCOS and obesity 

groups, the mean of the ALT test was 12.11 ± 5.30 U/L 

and 12.16 ± 5.33 U/L, respectively. The AST test was 

14.72 ± 3.80 U/L and 14.70 ± 3.79 U/L, respectively, 

exhibiting no substantial change in comparison to the 

control group (12.12 ± 5.20 U/L and 14.70 ± 3.84 U/L, 

respectively). While albumin levels were 4.30 ± 0.83 

U/L and 4.30 ± 0.83 U/L, respectively, showing no ma-

jor change in comparison to the control group (4.32 ± 

0.84 U/L) 

 

Table 3: comparison between the common kidney function in the control, obesity and PCOS groups 

Common kidney function 
Control 

(n=50) 

PCO 

(n=50) 

Obesity 

(n=50) 

P-value 

Control &PCO Control &Obesity  

Urea  (mg/dL) 25.4 ± 1.23 25.0 ± 1.20 25.4 ± 0.99  0.1030 1.0000 

Creatinine (mg/dL) 0.91 ±  0.03 0.93 ±  0.02 0.97 ±  0.03  0.2000 0.1000 

Data recorded as mean± S.D; *P value<0.05 means significant; **P value<0.01 means highly significant. PCOS: 

polycystic ovary syndrome group 
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Fig.4: the urea test in the control, PCOS and obesity  groups 

 
Fig.5: the creatinine test in the control, PCOS and obesity groups 

 
Fig.6: the common live function test in the control, PCOS and obesity groups 

Table 4: comparison between the control, and PCOS obesity groups in the common live function test 

Common liver function 
Control 

(n=50) 

PCO 

(n=50) 

Obesity 

(n=50) 

P-value 

Control &PCO Control &Obesity  

ALT (U/L)  12.12 ± 5.20 12.11 ± 5.30 12.16 ± 5.33  0.9924 0.9697 

AST(U/L) 14.70 ±  3.84 14.72 ±  3.80 14.70 ±  3.79 0.9792 1.0000 

Albumin (gm/dL) 4.32 ±  0.84  4.30 ± 0.83 4.31 ±  0.73   0.9049 0.9495 

Data recorded as mean± S.D; *P value<0.05 means significant; **P value<0.01 means highly significant. 

PCOS: polycystic ovary syndrome group; AST: aspartate aminotransferase; ALT: alanine aminotransferase. 
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The mean BMI in PCOS and obesity groups were 23.7 

± 3.1 and 31.7 ± 3.2 kg/m2, which showed a significant 

rise (P<0.01) versus the control group (21.7 ± 3.3 

kg/m2). In PCOS and obesity groups, the mean age was 

33.0 ± 1.0 and 32.0 ± 1.9 years, respectively, which was 

insignificant compared to the control group (31.0 ± 1.9 

years). There was no statistically significant difference 

in these groups' mean duration of infertility (table 5 and 

Fig. 7). 

The basal hormonal profile in PCOS, obesity, and 

control groups was measured in the present work in 

Table 6 and Figure. 8. The mean basal FSH in obesity 

and PCOS groups were 5.2±0.9 and 5.8 ±1.1 IU/L, re-

spectively, which recorded high significant differences 

(P<0.01) compared to the value of the control group 

(5.9±0.6 IU/L). The mean basal PRL in obesity and 

PCOS were 31.9 ± 2.3 and 23.9 ± 9.9 µg/L, respective-

ly, which recorded a highly significant increase 

(P<0.01) compared to the value of the control group 

was 20.9 ± 9.6 µg/L.  

On the other hand, the mean basal LH in PCOS and 

obesity groups were 5.2±0.9 and 5.8 ±1.1 IU/L, respec-

tively, Significant increases (P<0.01) were seen com-

pared to the control group (5.9±0.6 IU/L). The mean 

basal E2 and the importance of TSH in the PCOS and 

obesity were 39.0 ±10.2 pg/ml, 3.1 ± 1.20 IU/L, 44.9 

±12.3 pg/ml, and 3.1 ± 1.22 IU/L no significant 

(P>0.05) difference from the control group.

 

Table 5:  comparison between the control, obesity and PCOS groups as regards the general observations of Fe-

male characters 

Female characters 
Control 

(n=50) 

PCO 

(n=50) 

Obesity 

(n=50) 

P-value 

Control &PCO Control &Obesity 

Age (year) 31.0 ± 1.9 33.0 ± 1.0 32.0 ± 1.9 0. 1000 0. 8100 

BMI (kg/m2) 21.7 ± 3.3 23.7 ± 3.1** 31.7 ± 3.2** 0.0024 < 0.0001 

Duration of infertility (year) 5.1 ± 3.3 6.1 ± 3.2 6.2 ± 3.0 0.1272 0.0843 

Data recorded as mean± S.D; *P value<0.05 means significant; **P value<0.01 means highly significant. PCOS: 

polycystic ovary syndrome group and BMI: body mass index. 

Table 6: The basal hormonal profile in obesity, PCOS and control groups 

Basal  hormones levels 
Control 

(n=50) 

PCO 

(n=50) 

Obesity 

(n=50) 

P-value 

Control &PCO Control &Obesity 

FSH (IU/L) 5.1 ± 1.6 4.9 ± 1.5 5.9 ± 1.2**  0.5205 0.0057 

LH (IU/L) 4.1 ± 1.3 5.3 ± 2.3** 5.1 ± 2.2** 0.0018 0.0068 

PRL (µg/L) 20.9 ± 9.6 23.9 ± 9.9 31.9 ± 2.3** 0.1272 < 0.0001 

E2 (pg/ml) 39.3 ± 16.3 39.0 ±10.2 44.9 ±12.3 0.9124 0.0554 

TSH (mIU/L) 3.1 ± 1.21 3.1 ± 1.20 3.1 ± 1.22 1.0000 1.0000 

Data recorded as mean± S.D; *P value<0.05 means significant; **P value<0.01 means highly significant. PCOS: 

polycystic ovary syndrome group LH: luteinizing hormone; FSH: follicle stimulating hormone; E2: estradiol hormone; 

PRL: prolactin hormone; TSH: thyroid–stimulating hormone 

 
Fig.7: the general observations of female characters in the control, PCOS and obesity groups 
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Fig 8: The basal hormonal profile in the PCOS, obesity and control groups 

Table 7: out com of ICSI procedure in all groups 

ICSI outcome 
Control 

(n=50) 

PCO 

(n=50) 

Obesity 

(n=50) 

P-value 

Control &PCO Control &Obesity 

Oocyte collected 8.4 ± 2.9 12.4 ± 2.1** 9.4 ± 1.9*  < 0.0001 0.0441 

Mature oocyte (MII) 6.9 ± 2.2 8.9 ± 1.2** 6.1 ± 2.0** < 0.0001 0.0600 

Fertilization rate (%) 79.7 ± 4.1 71.1 ± 4.9** 69.6 ± 3.1** < 0.0001 < 0.0001 

Cleavage rate (%) 88.9 ± 3.1 78.2 ± 3.6** 80.9 ± 2.9** < 0.0001 < 0.0001 

Top quality embryos   78.1 ± 2.1 68.1 ± 3.1** 65.2 ± 2.9** < 0.0001 < 0.0001 

Sub quality embryos   21.8 ± 3.1 31.6 ± 2.1** 34.8 ± 2.8** < 0.0001 < 0.0001 

No of embryos transferred 1.8 ± 0.7 2.2 ± 0.6** 2.8 ± 0.3** 0.0028 < 0.0001 

Data recorded as mean± S.D; *P value<0.05 means significant; **P value<0.01 means highly significant. PCOS: 

polycystic ovary syndrome group and MII: oocytes progressed to metaphase II.   

   The information in Table 7 and Figure 9 showed how 

the ICSI process went for all three groups. The PCOS 

group had 12.4% more oocytes collected than the con-

trol group, and the fat group had 9.4% more eggs col-

lected than the control group. Also, the number of ma-

ture oocytes (MII) dropped in the obese group com-

pared to the control group, going from 6.9 ± 2.2% to 6.1 

± 2.0%. The number of developed eggs rose to 8.9 ± 

1.2% in the PCOS group. 

The percentage of mature eggs that were fertilized 

was 71.1% ± 4.9% in the PCOS group and 69.6 ± 3.1% 

in the fat group. This was significantly lower (P<0.01) 

than the control group 79.7 ± 4.1%. The zygotes were 

successfully cut in the PCOS and fat groups (78.2 ± 

3.6% and 80.9 ± 2.9%, respectively) after fertilization. 

This was significantly less than the control group (88.9 

± 3.1%) (P<0.01).     

 The number of high-quality embryos in mothers with 

PCOS and obesity was 68.1% ± 3.1% and 65.2% ± 

2.9%, respectively. This was significantly lower 

(P<0.01) than the control group, which had 78.1 ± 

2.1%. In the PCOS and obesity groups, there were sig-

nificantly more embryos that were not of good quality 

(31.6 ± 2.1 and 34.8 ± 2.871.2%, respectively) than in 

the normal groups (21.8 ± 3.1). Figs 10 and 11 show the 

picture of the types of embryos in the ART unit at Al-

Azhar University 

The results demonstrated in Table 8 and illustrated in 

Fig. 12 showed OS in FF of the PCOS and obesity than 

the control groups. The mean values of oxidative stress 

were in the PCOS group and the obesity group, 242.15 

± 34.4 nmol/mL and 340.05 ± 14.4 nmol/mL, respec-

tively, which recorded a significant rise (P<0.01) rela-

tive to the control group 184.14 ± 16.22 nmol/mL. 

  

Table 8: detection of ROS in FF preparation for the PCOS, Obesity, and control groups 

Oxidative stress Control 

(n=50) 

PCO 

(n=50) 

Obesity 

(n=50) 

P-value 

Control &PCO Control &Obesity  

ROS (nmol/mL) 184.14 ± 16.22 242.15 ± 34.4**  340.05 ± 14.4 **  P < 0.0001  P < 0.0001 

Data recorded as mean± S.D; *P value<0.05 means significant; **P value<0.01 means highly significant. PCOS: 

polycystic ovary syndrome group and ROS: reactive oxygen species. 
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Fig.9: out com of ICSI procedure in the all groups 

 

 

Fig.10: top quality embryo 

 

Fig.11: sub quality embryos 

 

 
Fig12:  reactive oxygen species in follicular fluid preparation for the PCOS, Obesity, 

and control groups 

 

4. Discussion   

Oxidative stress impacts both local and systemic lev-

els. Follicular fluid provides a localized, direct milieu 

for oocyte development, while serum serves only a lim-

ited, indirect role. Numerous recent researches have 

been undertaken on PCOS and OS. Their primary focus 

was on serum [8]. The present study indicates that 

heightened oxidative stress response in follicular fluid 

correlates with female obesity and PCOS in ICSI pa-

tients. Healthy males and females without any medical 

issues were chosen for this study. Consequently, akin to 

the control group, all aggregate data were at the antici-

pated level. These findings align with the 2019 research 

conducted by Abu-Elnaga et al. [13].  

The study revealed substantial variations (P<0.01) in 

the mean basal FSH levels across the PCOS, obese, and 

control groups. In contrast to the control group, the 

mean basal PRL in obesity and PCOS exhibited a statis-
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tically significant increase (P<0.01). In contrast, the 

groups with PCOS and obesity had significantly elevat-

ed mean baseline LH levels (P<0.01) compared to the 

control group. Obese women with polycystic ovarian 

syndrome have metabolic anomalies in androgen and 

estrogen levels. A study indicates that dysfunctional 

hypothalamic-pituitary-ovarian (HPO) axis activity may 

be the cause of PCOS. LH has been found to activate 

theca interna cells to synthesize androgens in mammali-

an ovaries. It has been determined that granulosa cells 

activate aromatase in response to FSH. The bicellular 

gonadotropin theory of estrogen synthesis is founded on 

the coordinated activity of these two cell types and pitu-

itary hormones [16]. LH hypersecretion, both at base-

line and in response to GnRH, is a hallmark of PCOS. 

Thus, elevated androgen synthesis may ensue from LH 

hypersecretion. The primary aberrations in conventional 

PCOS occur. In people with PCOS, LH/GnRH pulses 

result in hyperandrogenism and inadequate follicular 

maturation. Consequently, it becomes unresponsive to 

the inhibition of hypothalamic GnRH production by 

estrogen and progesterone. Premenarchal irregularities 

in females with hyperandrogenemia Polycystic ovary 

syndrome (PCOS) may serve as a possible mechanism 

due to this insensitivity [17]. The cellular antioxidant 

defense system is very efficient and primarily comprises 

enzymes such as glutathione peroxidase (GSH-Px) and 

superoxide dismutase (SOD). Under physiological cir-

cumstances, it can modulate the amounts of reactive 

oxygen species (ROS) and reactivate those generated by 

cellular metabolism. [18]. The present study revealed 

that oocytes retrieved from obese female patients with 

PCOS adversely affected ICSI outcomes. Elevated con-

centrations of follicular fluid C-reactive protein, an in-

flammatory marker often associated with oxidative 

stress, have been correlated with obesity and polycystic 

ovary syndrome in women. Additionally, a high-fat diet 

was associated with a reduced blastocyst formation rate 

and glutathione depletion in pre-ovulatory oocytes and 

zygotes of female mice, along with an elevation in ROS 

levels within the cumulus-oocyte complex [19].  

We established that it is difficult to ascertain the im-

pact of OS on oocytes, as they partially rectify DNA 

damage. Consequently, one approach to identify this 

damage may include monitoring the reactive oxygen 

species in follicular fluid. Furthermore, it has been ob-

served that the stage of oocyte development influences 

oocyte defense against oxidative stress. Consequently, 

OS may be essential during some stages of oocyte mat-

uration in the surrounding milieu [20]. In follicular fluid 

(FF), increased reactive oxygen species (ROS) activity 

might adversely affect embryonic development. An 

imbalance between reactive oxygen species and antiox-

idants in the oocyte microenvironment might adversely 

affect the results of assisted reproductive technologies 

[21]. In contrast, the PCOS and obese groups exhibited 

a markedly significant reduction in the proportion of 

fertilized mature oocytes relative to the control group. 

In obese and PCOS women undergoing IVF and em-

bryo transfer, OS-mediated alterations in granulosa cells 

adversely affect fertilization, embryo quality, and preg-

nancy rates [22].  

These findings showed that parents with PCOS and 

obesity had significantly fewer high-quality embryos 

than the control group. Compared to the control group, 

PCOS and obese groups had significantly higher mean 

oxidative stress values (P<0.01). Our findings are simi-

lar to an earlier study that demonstrated higher serum 

and follicular fluid oxidative stress in obese and PCOS 

individuals [23].  

Melatonin was lower in FF in PCOS subjects, alt-

hough it was unclear how this related to the quality of 

the embryo. Furthermore, the quality of the embryo was 

similarly connected to the copy number of mitochondri-

al DNA in Cumulus granulosa cells [24]. It's also possi-

ble that some cumulus cell genes will serve as bi-

omarkers for the quality of embryos. However, this ne-

cessitated the concurrent testing of several genes and 

conjoint analysis. Furthermore, although the cost of 

detection is somewhat expensive, metabolomics and 

proteomics have also been applied to FF or embryo cul-

ture media. OS markers in FF are powerful additions to 

the existing predictors of embryo quality since they are 

simple to test and have an outstanding ability to predict 

embryo quality [25].  

5. Conclusion 

It is possible to conclude that, in comparison to the 

control group, the PCOS and obese groups had much 

lower ICSI outcomes. In comparison to the control 

group, the follicular fluid of the women with PCOS and 

obesity showed a higher value of oxidative stress. 
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