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 Polycystic ovary syndrome (PCOS), also called Stein-Leventhal 

syndrome, is a heterogenous endocrine disorder that affects 

approximately 4–8% of women of reproductive age. Study the effect of 

Cressa Cretica leaves extract on induced polycystic ovarian syndrome in 

rat model, evaluate the effect of Cressa Cretica leaves extract on 

biochemical markers (adiponectin and serum blood glucose) and 

hormones (FSH, LH, testosterone and estrogen) and compare the effect 

of Cressacretica leaves extract with that of metformin. Method: Female 

rats were administrated with 0.4 mL of oral letrozole (5.3mg/kg) daily 

for 21 days, followed by a dose of Metformin (500mg/kg) for first 

group, High dose Cressacretica (400mg/kg) for second group, low dose 

Cressacretica (300mg/kg) for third group and Combination of 

(200mg/kg) from Cressacretica with (250mg/kg) from metformin for 

forth group, the treatment received for 30 days. C. cretica treated group 

show lower level of glucose, testosterone and LH except that for 

adiponectin, Estradiol and FSH where it was elevated in comparison to 

induction group. Cressacretica treated groups observed better results in 

comparison with metformin in improvement of PCOS symptoms in 

female rats. 

 

 
 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Polycystic ovary syndrome (PCOS), also called Stein-Leventhal syndrome, is a heterogeneous endocrine 

disorder that affects approximately 4–8% of women of reproductive age [1]. Clinical hyperandrogenism 

(hirsutism) and biological hyperandrogenemia (elevated androgen levels in the blood), ovulatory arrest 

(menstrual dysfunction), thicker ovarian stroma, polycystic ovarian morphology on ultrasonography, and 

infertility are all symptoms of PCOS. PCOS is frequently associated with metabolic problems such as 

diabetes (increased insulin resistance) and obesity [2]. Non-pharmacological PCOS treatment options 

include lifestyle changes [3]. Using of weight reducing medication (e.g., Orlistat) can help in individuals 

with high BWI who wish to reduce their weight [4]. 

 

Clomiphene citrate is utilized as the first-line medication for ovulation induction. A combination 
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contraceptive including estrogens and progestines has been used to treat hirsutism, acne, and menstrual 

abnormalities [5]. Antiandrogens include spironolactone, flutamide, and cyproterone acetate, which reduce 

androgen output by inhibiting androgen receptors and are regarded as first-line treatments for hirsutism [6]. 

Insulin sensitizing drugs, such as metformin and troglitazone, counteract some hyperandrogenic symptoms 

by lowering total and free testosterone levels. It promotes ovulation, alleviates the symptoms of insulin 

resistance, and regulates overly high levels of androgens. It helps to reestablish the menstrual cycle, 

ovulation, and fertility [7]. People have been looking for drugs in nature to treat terrible diseases since 

ancient times. Natural product-derived antibiotics and antifungal agents include erythromycin, 

clarithromycin, amoxycillin, and amphotericin B; anticancer agent's paclitaxel, docetaxel, and campothecin; 

and cholesterol-lowering medications [8]. 

 

Cressacretica is a genus of plants in the Angiosperms family that belongs to the Morning Glory family [9]. 

C. creticais known to have the following activities such as antiandrogenic activity, nootropic effect, 

antioxidant, antimicrobial, antidiabetic, antitumor, anti-inflammatory, bronchodilator effect and antiviral 

properties. Traditionally, the herb was used as an anthelmintic, stomachic, tonic, aphrodisiac, and treatment 

for constipation, leprosy, asthma, and urinary discharges [10]. 

 

Current study investigates the efficacy of methanolic extract of Cressacretica leaves for the treatment of 

letrozole-induced PCOS in female rats. 

 

2. Materials and Method 

 

2.1 Plant Collection and Authentication 

The leaves of plant harvested on June 2021 from region in the north of Baghdad city in Iraq. It was 

identified and authenticated by the botanist, Prof. Dr. Khazzal Al Jubouriat College of Science/University 

of Diyala. 

 

2.2 Preparation of Plant Extract 

The leaves of plant material were cleaned, dried in the shade at room temperature, electrically milled, and 

weighed. A Soxhlet apparatus was used to extract the dried, defatted material. In the round flask of soxhlet, 

450 ml of 80% methanol were added. For around 12 hours, the material was removed until it was 

completely exhausted. To eliminate the marc, the alcoholic extract was filtered through filter paper. The 

filtrate was concentrated to about 15 mL using a rotary evaporator under decreased pressure, and then 

combined with 50 mL of distilled water for leaf extraction. Chemical tests are performed to do a 

preliminary qualitative phytochemical study on leaf extracts, and HTLC (high-performance thin layer 

chromatography) analysis is used to determine the quantity of phenolic and flavonoid components [11]. 

 

2.3 High performance thin layer chromatography (HPTLC) 

The preliminary qualitative phytochemical investigation of Cressacretica extract was performed to detect 

phytoconstituents such as alkaloids, flavanoids, tannins, saponins, glycosides, steroids, and by using the 

standard procedure [12]. Phenols and flavonoids in Cressacretica leaf extract were investigated. The 

primary chemical was isolated on an FLC (Fast Liquid Chromatographic) column under optimal conditions 

[13]. 

 

2.4 Experimental Design 

2.4.1 Animal grouping 

Sixty apparently healthy female albino rats weighing (180–200g) at 4 weeks of age were chosen for the 
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study and obtained from the animal house of Baghdad University of Pharmacy before being housed in the 

animal house of Al-Nahrain University. Animals were housed (each of ten animals) in standard metal cages, 

with a maintenance environmental temperature of about (22.8 ± 0.7) oC, a humidity of (41.6±6.6) percent, 

and a diurnal change of around 12 h light/dark, and the air of the room was changed continuously by using a 

ventilating vacuum, and they were fed fresh water and standard chow food (ad libitum). It was important to 

adapt them to the animal house atmosphere for at least one week before we started working on them [14]. 

 

2.4.2 Study design 

Apparently healthy sixty female albino rats were randomly assigned into six groups as following: 

• Apparent healthy group: Ten female rats received normal feeding for 51 days. 

• Induction group: Ten female rats induced PCOS by oral administration of Letrozole (5.3 mg/kg) for 

21 days, then receiving normal feeding for 30 days. 

• Metformin group: Ten female rats induced PCOS for 21 days then treated by oral administration of 

Metformin (500 mg/kg) for 30 days. 

• High dose C. cretica group: Ten female rats induced PCOS for 21 days then treated by oral 

administration of (400 mg/kg) from C. cretica for 30 days. 

• Low dose C. cretica group: Ten female rats induced PCOS for 21 days then treated by oral 

administration of (300 mg/kg) from C. cretica for 30 days. 

• Combination group: Ten female rats induced PCOS for 21 days then treated by oral administration 

of (200 mg/kg) from C. cretica with (250 mg/kg) from metformin as in combination for 30 days. 

 

2.5 PCOS induction in rats 

The induction was done orally with 0.4 mL of letrozole (5.3 mg/kg) administered daily for 21 days. To 

approve PCOS induction, a vaginal swab was taken and analyzed every day at 9:00 a.m. until a persistent 

diestrous phase was observed [15]. 

 

2.6 Blood sample preparation 

After animal anesthesia by ether in a glass jar, then 6 mL of blood was collected from a cardiac puncture by 

using 3cc syringe and then transfer the blood in a gel tube from an overnight fasting rat. After that, the 

samples were allowed to clot at room temperature for 1 hour. The serum was then separated by 

centrifugation at 3,000 RPM for 10 minutes.  

 

2.7 Measurement of serum blood glucose 

The enzymatic calorimetry method is used to determine serum blood glucose levels [16].  

 

2.8 Principle of the assay for adiponectin and hormonal measurement 

The competitive enzyme immunoassay approach is used in this assay. This kit includes Adiponectin, 

Testosterone, Estradiol, FSH and LH rat ELISA kit/MyBiosource/USA. 

 

2.9 Statistical Analysis 

SPSS statistical software was used to examine the data (version 23). For data analysis, simple descriptive 

statistics such as mean standard error (SE), t-test, ANOVA, and post-hoc analysis were utilized. The p value 

of 0.05 denotes the level of statistical significance. 

 

3. Results 

 

3.1 High performance thin layer chromatography (HPTLC) 
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The HPTLC analysis revealed the presence of 7 different phenols and flavonoids compounds with reference 

to standard, the spots are developed and detected under UV light 335nmas shows in Figures (1-2). 

 

HPTLC chromatography of the extract shows 7 peaks at different Rf value with well-defined peak number 2 

Rf value 3.10 that represents percent area of about 21.53% of the extract compositions as showed in table 1. 

 

 
Figure 1: HPTLC chromatography of standard phenols and flavonoids 

 

 
Figure 2: HPTLC chromatography of phenols and flavonoids components of C. cretica leaves extract 
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Table 1: HPTLC screening of C. creticaleaves extract 

Area %  Conc.25µg/ml 

each 

Area uv  Retention 

timeRf 

Subjects  No. 

21.25% 384.55 215360 2.10 Chlorogenic acid 1 

21.53% 390.00 212347 3.10 Astragalin 2 

15.70% 284.32 228636 4.20 Catechin 3 

7.37% 133.56 206054 5.01 Kaempferol-3-o-

rhamnoglucoside 

4 

11.622% 210.44 192229 6.19 Rutin 5 

10.69% 193.59 219231 7.28 Isoquercetin 6 

11.83% 214.255 232765 8.38 Quercetin 7 

 

3.2 Effects of Cressacretica on biochemical markers (glucose andadiponectin) 

Glucose was significantly increased among induction group in comparison with apparent healthy group, 

P<0.05. High dose C. cretica treated group show significantly lower level of glucose, in comparison to 

induction group and other treated groups. 

 

Adiponectin levels in the induction group were significantly lower than in the apparent healthy group. 

adiponectin levels were significantly higher among high dose C. cretica treated group in comparison to 

induction group and other groups; P<0.05, as shown in Tables (2-3). 

 

3.3 Effects of Cressacretica onhormones 

The levels of hormones (testosterone and LH) was significantly increased among induction group in 

comparison with apparent healthy group; except that for (estradiol and FSH) where it was significantly 

lowered than that among apparent healthy group, P<0.05.  Each group of high dose C. cretica, low dose C. 

cretica and combination of C. Cretica with Metformin shows significantly reduced the levels of hormones 

(testosterone and LH) in comparison with induction group; except that for (estradiol, and FSH) where it was 

significantly elevated after treatment with high and low dose C. cretica treated group in comparison with 

induction group, as shown in Tables (2-3). 

 

4. Discussion 

PCOS is an ovarian dysfunction that causes a variety of metabolic and hormonal symptoms, as well as 

reproductive axis disruption [17]. PCOS is categorized based on the source of the dysfunction 

(hyperandrogenemia, anovulation and polycystic ovarian morphology) [18]. 

 

In fact, no particular medication is available to treat PCOS syndrome, and only a few drugs are approved 

for the most frequent symptoms of PCOS, leading to the use of off-label drugs without FDA approval like 

Metformin, Statins, Thiazolidinediones and Spironolactone to control the symptoms [19]. 
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Many studies have shown that complementary and alternative treatments, such as herbal medicine, may 

help with PCOS symptoms, although there is little data to support their usefulness and safety. Therefore, to 

maximize the therapy of PCOS, novel treatment options involving complementary and alternative 

medicines must be studied [20]. 

 

In the current study, the impact of Cressacretica leaf extract on Letrozole-induced PCOS rats has been 

studied. The therapeutic method for PCOS treatment is to use herbal supplements while comparing 

hormonal and metabolic changes to traditional medicine (Metformin). C. cretica is an essential medicinal 

herb with a wide range of properties. Experimental clinical research validated its traditional applications 

and demonstrated its antidiabetic, antioxidant, antiandrogen and other effects [10]. So, the present study 

was helped to explore its therapeutic potential on PCOS rat model.  

 

In the current study, the levels of biochemical markers and hormoneswere significantly increased among 

induction group in comparison with apparent healthy group; except that for (Aadiponectin, estradiol, and 

FSH) where it was significantly lowered than that among apparent healthy group, P<0.05. 

 

High dose C. cretica treated group show significantly lower level of glucose and show significantly higher 

adiponectin levels in comparison to other treated groups, this could be because high dose C. cretica treated 

group contains a higher concentration of active ingredients than other groups. Low dose C. cretica and 

combination of C. cretica with Metformin treated group show significantly lower in the levels of hormones 

(testosterone, LH) and biochemical markers (glucose); while (adiponectin) was significantly higher 

comparison with Metformin treated group. 

 

The presence of flavonoids and phenols observed in the phytochemical investigation of C. cretica leave 

extract in the current study may be responsible for C. cretica's ability to normalize blood glucose levels 

[22]. For example, chlorogenic acid decreased diet-induced obesity and hyperinsulinemia while increasing 

insulin sensitivity [23], Chlorogenic acid reduces hepatic glucose synthesis by inhibiting the enzymatic 

activity of G6P in the liver [24], rutin was found to reduce blood glucose levels and increase insulin-

dependent receptor kinase activity [25]. and quercetin that stimulates glucose uptake by activating AMPK-

dependent (Adenosine Monophosphate-Activated Protein Kinase) and insulin-independent pathways to 

enhance GLUT-4 (Glucose Transporter-4) content. Furthermore, it inhibits critical enzymes involved in 

gluconeogenesis and protects the β-cell function of islet [26]. 

 

The presence of compounds such as glycosides and saponins may have resulted in a drop in serum insulin 

levels. As a result, the antioxidants found in such chemicals can protect pancreatic beta cells from oxidative 

stress damage. Some flavonoids can alter insulin secretion and modify beta cell apoptosis. It should be 

noted that a decline in antioxidant capacity has been linked to insulin resistance [27]. The plant from the 

Convolvulaceae family inhibited the enzymes alpha-amylase and alpha-glucosidase (enzymes that aids in 

the digestion of carbohydrates and causes an increase in blood glucose levels) [28]. 

 

C. cretica increases adiponectin levels significantly, and it regulates insulin sensitivity in skeletal muscle 

via AMPK (adenosine monophosphate-activated protein kinase) and peroxisome proliferator-activated 

receptor alpha (PPAR-α).Adiponectin increases basal glucose and insulin-stimulated glucose absorption in 

adipose tissues via activating AMPK, and its levels have an inverse relationship with obesity and 

proinflammatory cytokines in individuals with metabolic syndrome [29], both chlorogenic acid and rutin 

increased adiponectin secretion [30]. 
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C. creticareduces testosterone levels significantly in female rats. Gupta et al. showed that giving C. cretica 

to male rats causes a decrease in testosterone production, changes spermatogenic activity, and reduces the 

weight of the testis and accessory sex organs without causing toxicity. The epididymis, seminal vesicle, and 

ventral prostate are all androgen-dependent organs that require testosterone to grow and function. Their 

weight loss could be due to decreased absorption and synthesis of androgens [31]. 

 

In the current study, the activity of C. cretica on hormonal levels was traced back to flavonoid and phenol 

constituents found in the leaves of the C. cretica plant using a phytochemical screening test and an HPTLC 

method, respectively. Some flavonoids have estrogenic properties, rutin upregulated the expression of ERα 

and ERβ and quercetin have binding affinity for estrogenic receptor ER-α, implying that they may promote 

proliferation [32]. C. cretica significantly increases estradiol levels in female rats, which could be attributed 

to its flavonoid glycoside astragalin content. The study of Hong Y et al. showed that quercetin effect in rat 

model with PCOS performed by decreasing the activity of steroidogenic enzymes 3 -HSD and/or 17 -HSD 

type 7 (important in androgen synthesis) with no effect on 17 -HSD type 1 (has role in estrogen synthesis), 

which in turn controls androgen levels [33]. 

 

It was reported that quercetin efficiently improves serum levels of testosterone and LH by lowering resist in 

levels, which increases androgen synthesis in several ways [34]. Other factors that affect testosterone levels, 

insulin resistance, ovarian mesenchyme hyperplasia, and infertility are related to oxidative stress, so 

quercetin's anti-oxidative stress properties were demonstrated by inhibiting that by increasing antioxidant 

enzyme [35]. 

 

According to some studies showed that a fall in plasma levels of LH in response to the decreasing in insulin 

may be similar to a phenomenon in which reduced plasma androgen is caused by a reduction in ovarian 

androgen secretion by insulin [27]. Quercetin inhibited the PI3K (Phosphatidylinostirol-3 Kinase) pathway 

and down regulated the CYP17A1 gene, demonstrating anti-androgenic properties. Metformin, on the other 

hand, did not exhibit significant downregulation of the CYP17A1 gene, implying that it may influence 

ovarian steroidogenesis by modulating insulin levels [26]. 

 

There is limited study on C. cretica's influence on sex hormones (LH, FSH, testosterone and estrogen) in 

the treatment of PCOS. To the best of our knowledge, the presence of the abovementioned modifications is 

the first study that explores the impact of C. cretica on PCOS rats. 

 

Table 2: Comparison between apparent healthy group and induction group regarding hormones and 

biochemical markers 

Parameter Groups  P value 

Apparent healthy 

group 

Induction group 

Mean SD Mean SD 

Glucose(mg/dl) 70.45 12.61 158.79 31.05 <0.001 

Adiponectin(μg/ml) 11.89 3.76 2.27 0.39 <0.001 

Testosterone(ng/ml) 3.29 1.91 32.50 8.06 <0.001 

Estradiol(ng/ml) 39.60 3.22 23.40 1.95 <0.001 

LH(mIU/ml) 27.05 1.60 43.14 2.59 <0.001 

FSH(ng/ml) 139.79 17.83 23.47 2.48 <0.001 



W. A. A. AL-Kabby and F. K. Gatea, 2022                                                           Azerbaijan Medical Journal 

 

2818 
 

LH: Luteinizing hormone, FSH: Follicle stimulating hormone. 

 

Table 3: Comparison between metformin treated group and C. cretica treated groups (high dose, low dose, 

and in combination with Metformin) regarding hormones and biochemical markers 

Parameter Group

s 

P 

value 
Metformi

n treated 

group 

High dose 

C. cretica 

treated 

group 

Low dose 

C. cretica 

treated 

group 

C. 

cretica&Me

t formin 

treated 

group 

Mean SD Mean SD Mean SD Mean SD 

Glucose(mg/dl) 74.49 8.75 61.84 4.44 71.05 7.04 62.75 7.93 0.015 

Adiponectin(µg/ml) 4.90 2.07 12.75 3.09 7.76 2.33 9.65 2.08 <0.001 

Testosterone(ng/ml) 3.79 2.09 3.05 1.74 3.71 1.24 5.08 2.46 0.35 

Estradiol(ng/ml) 33.21 4.44 35.67 2.12 35.72 2.31 34.73 2.51 0.45 

LH(mIU/ml) 17.06 6.67 14.77 1.05 20.52 2.51 16.45 3.95 0.14 

FSH(ng/ml) 68.26 20.0 

8 

76.02 19.24 64.14 15.72 65.99 17.65 0.69 

LH: Luteinizing hormone, FSH: Follicle stimulating hormone. 

 

5. Conclusion 

Cressacretica leaf extract revealed improvement in PCOS symptoms in female rats. Cressacretica leaf 

extract significantly decreased the blood glucose while significantly increased the adiponectin levels. Also, 

Cressacretica leaf extract significantly decreased hormonal level of LH and testosterone that effect on the 

ovulation of rat and significantly increased FSH and estrogen hormonal level. Cressacretica treated groups 

observed better results in comparison with Metformin in improvement of PCOS symptoms in female rats. 

Also high dose C. cretica treated group observed better results in comparison with other treated groups, and 

this could hold a great promise for future clinical applications. 
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