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ABSTRACT
: In women of childbearing age, Polycystic Ovary Syndrome (PCOS) is a common endocrine
Received: 13 Jun 2021 disorder. The cause of PCOS is still unknown and several factors may be involved.
Accepted: 25 Jan 2022 . [Af5TEEERE This study aims to evaluate the effect of synbiotics on serum parameters such as Follicle-Stim-
Available Online: 01 Apr2022 ulating Hormone (FSH), Luteinizing Hormone (LH), triglyceride, cholesterol, glucose, and insulin in rats
© with PCOS.

[VETEEE In this study, 40 adult female Wistar rats weighing approximately 180-200 g were randomly
divided into five groups of control, PCOS, PCOS+LPS, PCOS+Synbiotic, PCOS+LPS+Synbiotic. To induce
PCOS, rats were treated with Lipopolysaccharide (LPS) for 21 days. At the end, serum levels of LH, FSH,
and insulin were measured by the ELISA method, and blood glucose, cholesterol, and triglyceride levels
were measured by the enzymatic method. The results were analyzed in SPSS v. 22 software using one-
way ANOVA and Tukey’s Post Hoc test.

[[EENTE The levels of triglycerides, cholesterol, insulin, glucose, FSH, and LH in the PCOS and PCOS+LPS

Keywords: groups were significantly higher compared to the control group (P<0.05). Treatment with synbiotics in
Polycystic ovary the intervention groups caused a significant reduction in all variables (P<0.05).
syndrome, Synbiotics, @ [l Synbiotics have beneficial effects on the improvement of lipid profile, gonadotropins, insulin,
Lipopolysaccharide : and glucose levels in PCOS rats induced by LPS.
Extended Abstract methods such as lifestyle modification, medication, and sur-
gery are used [3]. The most common method is the medica-
Introduction tion therapy but due to the many side effects of drugs, it is

very important to find alternative methods.
olycystic ovary syndrome (PCOS) with a
prevalence of 10-15%, is a complex endo- Intestinal microbes (microbiome) protect against patho-
crine disorder associated with dyslipidemia gens, regulate host metabolism and immunity, and modu-
[1-2]. For the treatment of PCOS, different late intestinal barrier integrity [4, 5]. Evidence suggests a
possible role for the intestinal microbiome in the patho-
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genesis of PCOS [6]. Tremellen et al. proposed the theory
of Dysbiosis of Gut Microbiota (DOGMA). According to
this theory, a disrupted balance of intestinal microbes, due
to the production of toxic products by these microbes, can
lead to an inflammatory response by the host immune sys-
tem and impair the function of insulin receptors (creating
insulin resistance). The resulting hyperinsulinemia inter-
feres with follicular growth and maturation and stimulates
the production of androgens by ovarian monocytes. Thus,
it causes all three classic features related to PCOS (ir-
regular menstrual cycles, androgen excess, and polycystic
ovaries) [7]. On the other hand, a high-sugar, high-fat, and
low-fiber dietary regime as well as obesity increase the
permeability of intestinal mucosa [8]. In case of intestinal
damage which occurs in PCOS patients, Lipopolysaccha-
ride (LPS) enters the bloodstream whose inflammatory
effects play a key role in exacerbating the symptoms of
PCOS [9].

Previous studies have shown the beneficial role of probiot-
ics in various diseases such as gastrointestinal diseases and
diabetes. Considering the effects of probiotic supplements
on some metabolic disorders such as insulin resistance and
inflammation, and the relationship of these disorders with
PCOS, it seems that probiotics or synbiotics have favorable
effects on PCOS [10,11]. This study aims to investigate the
effect of synbiotics on serum parameters including Follicle-
Stimulating Hormone (FSH), Luteinizing Hormone (LH),
triglyceride, cholesterol (CL), glucose, and insulin in LPS-
treated rats with PCOS.

Methods

In this experimental study, 40 adult female Wistar rats
weighing 180-200 g were prepared from the Pasteur Ingti-
tute of Iran and were kept at a temperature of 22 ° C and in a
12-12 hlight cycle. All had free access to water and food. For
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PCOS induction in animals, an aromatase inhibitor, namely
letrozole (Iran Hormone Company, Iran) was used [12]. All
rats in the estrous cycle were given 1 mg/kg of letrozole oral-
ly for 21 days. After daily administration, the vaginal smear
test was conducted until the changes and irregularity hap-
pened in the estrous cycle and reached the stage of persistent
vaginal cornification.

The rats were randomly divided into five groups of con-
trol (n=8, not received any treatment), PCOS (n=8, received
1 mg/kg of letrozole for 21 days by gavage), PCOS + LPS
(n=8, received 3 mg/kg of LPS intraperitoneally prepared
from SIGMA-Aldrich Company, Germany), PCOS + Syn-
biotic (n=8, received 20 CFU/ml of synbiotic supplement by
gavage or by mixing in a drinking water prepared from Zist
Takhmir Company, Iran), and PCOS+LPS+Synbiotic (n=8,
received 3 mg/kg of LPS intraperitoneally plus synbiotic
supplement).

One day after receiving the last dose of the extracts (22nd
day), the animals were anesthetized with 100/20 mg/kg of
Ketamine/Xylazine [13]. After cutting their chest, 5 mL
blood was collected from the ventricle with a 5-mm syringe.
To show the effectiveness of the treatments, the serum lev-
els of endocrine variables related to inflammation and PCOS
were measured by ELISA kits and finally the data were eval-
uated using statistical tests (one-way ANOVA followed by
Tukey’s post-hoc test) in SPSS v.22 software (IBM, USA).
Kolmogorov-Smirnov test or Shapiro-Wilk test was used for
evaluating the normality of data distribution. Data were de-
scribed as MeantSEM, and a P<0.05 was considered as the
statistically significance level.

Results

As shown in Table 1, letrozole increased serum levels of
triglycerides (TG), cholesterol, insulin, FSH, LH, and glu-

Table 1. Mean plasma levels of TG, CL, insulin, glucose, FSH, and LH in rats

Mean+SD

erove TG (ng.dL) CL (mg.dL) Insulin (ng.mL) Al FSH (ng.mL) LH (ng.mL)

B 8- B (mmol/L) B 8-
Control 80+19 120+17 0.5+0.3 5.5+0.5 6+0.8 0.2+0.01
PCOS 140+£17* 200+£18 2+0.4* 8.2+0.4* 13+0.75* 0.48+0.015*
PCOS+LPS 190+21* 300+21 3+0.5* 9+0.5* 15.1+0.7* 0.6+0.011*
PCOS+Synbiotic 120+18# 185+ 19 1.2+0.4# 7+0.4# 9.1+0.6# 0.4+0.016#
PCOS+LPS+Synbiotic 160t16# 210422 1.5+0.45# 7.210.3# 10.2+0.7# 0.43+0.015#

*P<0.05; # Significant compared to the PCOS group (P<0.05)
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cose in PCOS rats compared to the control group (healthy
rats) which was statistically significant (P<0.05). Triglycer-
ide, cholesterol, insulin, glucose, FSH, and LH levels in the
PCOS and PCOS+LPS groups were increased significantly
compared to the healthy group (P<0.05). Treatment with
synbiotics in both intervention groups caused a significant
reduction in triglyceride, cholesterol, insulin, glucose, FSH,
and LH levels.

Discussion

Analysis of serum markers in the present study showed
a significant increase in triglyceride, cholesterol, FSH, LH,
insulin, and glucose levels after PCOS induction by letrozole
[14]. LPS, produced by the intestinal flora, are vital mol-
ecules in causing inflammatory and microbial diseases and
have an endotoxin effect. LPS enters the bloodstream, binds
to the LPS-binding protein (LBP), and CD14 toll-like recep-
tor complex (TRL-4) on the surface of innate immune cells,
activating the signaling pathway. This activity of the immune
system interferes with the function of the insulin receptor,
leading to increase in the serum level of insulin [15]. At the
same time, the presence of a permeable gut increases TNF-a
and IL-6, which is mediated by the activation of endotoxin-
induced macrophages [16]. In PCOS patients, the expression
of TNF-a and IL-6 is increased, which is related to insulin
resistance [7-17]. Insulin resistance and chronic inflamma-
tion are closely related to each other; when the function of
the intestinal barrier is disrupted, the endotoxin enters the
bloodstream to cause chronic inflammation of the ovaries
and insulin resistance, which enhances the occurrence and
progression of PCOS [18].

Rashad et al. found that probiotic supplementation (L
delbrueckii and L fermentum) for 12 weeks significantly
reduced the fasting plasma glucose level and improved the
lipid profile [ 19]. Ghanei et al. reported that probiotic supple-
mentation for 12 weeks balanced inflammation in women
with PCOS [20]. One study showed that consuming synbi-
otic pomegranate juice for 8 weeks in women with PCOS
increased insulin sensitivity [21]. Nasri et al. and Samimi et
al. showed that synbiotic supplementation (L acidophilus, L
casei, B bifidum + inulin) for 12 weeks decreased serum in-
sulin levels in women with PCOS [22, 23]. Synbiotic supple-
mentation has beneficial effects in reducing the symptoms
of PCOS including lipid profile, gonadotropins, insulin and
glucose.
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16. Intraperitoneal (IP)
17. Aromatase
18. Letrozole
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23. LPS-binding protein (LBP)
24. Technology Validated in Lab (TRL 4)
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28. Lactobacillus Acidophilus (L delbruekii)
29. Lacticaseibacillus Casei (Lc. paracasei)
30. Bifidobacterium Bifidum (BB)

31. Lactobacillus Fermentum (LF)

32. Diane 35
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25, Tumor Necrosis Factor Alfa (TNF-a)
26. Interleukin 6 (IL-6)
27. Insulin Resistance (IR)
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