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Abstract: Objectives: Polycystic ovary syndrome is one of the most common endocrine pathologies in fertile women. PCOS is an
endocrine disorder characterized by a disorder of the reproductive and metabolic systems that include hyperandrogenism, ovarian
dysfunction and morphological changes in the ovaries (presence of cysts) as well as other clinical and biochemical symptoms such as
hirsutism, hyperinsulinemie, etc. alpha reductase deficiency is considered one of the causes of PCOS and total
testosterone/dihydrotestosterone ratio (TT/DHT) it is used in the evaluation of its activity. Methods: In 70 cases diagnosed as PCOS,
based on Rotterdam criteria we measured the serum levels of luteinizing hormone (LH), follicle stimulating hormone (FSH), total
testosterone (TT) and DHT. TT/DHT ratio was calculated in order to reflect 5alpha-reductase activity. In all participants,
anthropometric data, lipids, HOMA-IR were also assessed. Results: In cases of PCOS patients we measured the level of TT (0.87+0.79)
(ng/ml),DHT (29.9+11.8)(ng/dl), FSH (5.7+2.06)(UI/L), LH (12.7£10.2)(UI/L). We calculate LH/FSH ratio (2.3+1.2) and TT/DHT
ratio (3.1+1.7). PCOS patients showed significantly higher levels of TT than control group. The TT/DHT ratio was significantly higher
in PCOS patients (P <.005). No difference was found for total DHT levels. The studied groups were not different in terms of age, BMI
and HOMA-IR. In the patients group, mean TT levels were significantly higher as compared to controls. In the patients group, mean
TT/DHT ratio was significantly higher compared to controls. The association between TT/DHT ratio and unfavorable metabolic
parameters was also seen in controls. Conclusion: Total testosterone/dihydrotestosterone ratio correlates with a worse metabolic profile

not only in PCOS patients, but also in healthy women.
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1. Introduction

Polycystic ovary syndrome is one of the most common
endocrine pathologies in fertile women. Stein and Leventhal
originally described it in 1935.PCOS is an endocrine
disorder characterized by a disorder of the reproductive and
metabolic systems that include hyperandrogenism, ovarian
dysfunction and morphological changes in the ovaries
(presence of cysts) as well as other clinical and biochemical
symptoms such as hirsutism, hyperinsuliema etc.. It is
estimated that this pathology affects 4-12% of women.This
pathology is characterized by a lack of follicular maturation
and stromal hyperplasia associated with androgen
hypersecretion. This production is assessed by dosing LH
which results in high level.

The physiology of PCOS is concerned with;

1) Hyperandrogenism is the main feature of PCOS, it can
even be called its defining feature. Hyperandrogenism is
exacerbated by hyperinsulinemia. Similar ovarian
characteristics have been observed in women with
hyperandrogenism such as congenital and adrenal
hyperplasia.
¢ Neuroendocrine disorders: Women with PCOS have

an increased frequency of GnRH secretion; which
leads to increased production of luteinizing hormone
(LH) and decreased production of follicle-stimulating
hormone (FSH). Patients exhibit an increase in the
LH / FSH ratio, which leads to an increase in ovarian
androgens compared to estrogens. / an ovulation itself
increases GnRH secretion through a decrease in
circulating progesterone. Normally, progesterone is
produced by the corpus luteum after ovulation and

ovulation disorder can cause a decrease in circulating
progesterone, and exposure to androgens in the
ovaries can reduce the inhibitory effects of estrogen
and progesterone on the hypothalamus and contribute
to increased GnRH production.

2) Insulin resistance. 50-70% of patients with PCOS
exhibit metabolic abnormalities, including glucose
tolerance and hyperinsulinemia. Insulin resistance is
considered to be due to defects in glucose transport and
signaling in adipocytes and myocytes; this may be the
result of a disorder in adipokine production but the
mechanism is not very clear. Hyperinsulinemia acts
through IGF-1 receptors.

3) Polycystic ovaries. Polycystic ovaries are present in 20-
30% of women with PCOS. Cysts are many antral
follicles that are not fully developed. This is thought to
occur due to hormonal abnormalities:

o Hyperandrogenism: the increase in androgens leads to
a decrease in the production of estradiol important for
follicle maturation.

o Hyperinsulinemia: exacerbates ovarian
hyperandrogenism by (1) increasing 17a-hydroxylase
activity by increasing androstenedione  and
testosterone production; (2) increased androgen
production by stimulation of LH- and IGF1; and (3)
increase free testosterone by reducing sex hormone
binding globulin (SHBG) production. (35)

The PCOS clinic includes: Menstrual disorders: PCOS is
mainly associated with oligomenorrhea (less than nine
menstrual cycles per year) or amenorrhea (without menstrual
cycles for three or more months in a row). (31) Infertility:
This generally results directly from chronic an ovulation

acts to slow down the pulse of GnRH. In PCOS, an  (31) High levels of male hormones: Known as
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hyperandrogenism, the most common signs are acne and
hirsutism but can also be associated with androgenic
alopecia areata (31)

In a woman with PCOS we have high levels of FSH and LH
which stimulate the production of androgens by the ovaries.
This is accompanied by increased production of total
testosterone which through 5 alpha reductase is converted to
dehydrotestosterone (DHT) responsible for morphological
and functional changes of the ovaries and as metabolic
disorders of the body. Activity of 5 alpha reductase plays a
key role in the formation of DHT which has a higher affinity
for androgen receptors in the periphery and is responsible
for clinical androgenic secondary sexual signs such as
hirsutism, morphological and functional changes of the
ovaries as well as metabolic disorders. Therefore, serial
levels of total Testosterone (TT), DHT, as well as the
evaluation of 5 alpha reductase activity through the TT /
DHT ratio are considered as diagnostic indicators for the
androgenic activity responsible for biochemical, clinical
disorders in PCOS.

Metabolic Syndrome: This manifests as a tendency towards
obesity and other symptoms related to insulin resistance.
(31)

Metabolic syndrome is not a disease, but a group of risk
factors  (obesity, dyslipidemia, hyperglycemia and
hypertension), which increase the risk of cardiovascular
disease and type 2 diabetes mellitus. This can affect 25/30%
of the total world population. In Europe it has reached 15%
in the adult population.(11)

With metabolic syndrome are considered subjects who have
had at least three of these factors:

1) Abdominal obesity (waist circumference > 102 cm in
men and > 88 cm in women)

2) Triglycerides (=1.7 mmol / I) or specific treatment for
this disorder (fibrates or nicotinic acid)

3) HDL-cholesterol <1.03 mmol / | in men, <1.29 mmol / |
in women or specific treatment for this disorder

4) Systolic blood pressure > 130 mmHg and / or diastolic
blood pressure > 85 mmHg or treatment for hypertension

5) Hyperglycemia esell > 5.6 mmol / | or preliminary
diagnosis for type Il diabetes.

2. Material and methods

The study included about 70 patients diagnosed with PCOS
in the age group of 16-40 years. This assessment was made
by meeting the Rotterdam criteria which includes:

1) Oligo- or anovulation,

2) Clinical and [/ or
hyperandrogenism

3) Polycystic ovary (more than 12 cysts)

biochemical  signs  of

We also included examinations of biochemical examinations
(glycemia,  cholesterol,  triglycerid and  hormonal
examinations involving FSH, LH, estradiol, prolactin,
insulin, Testosterone, dehydrotestosterone, as well as the TT
/ DHT ratio for evaluating the activity of 5a reductase

The study also included 30 cases of control of women of
childbearing age, clinically and metabolically normal

3. Results

Based on the collected data, the distribution of polycystic
ovary by age groups is presented in the graph below where
the highest percentage is occupied by the age of 20-30 years:
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Graph 1: Distribution of PCOS by age: 16-20 years 37%,
21-30 years 45%, 31-35 years 14%, 35-40 years 7%.

Depending on the collected data, a distribution of clinical
manifestations was observed in patients with pcos presented
in Table 1

Table 1: Distribution of clinical manifestations was
observed in patients with PCOS

Manifestations of hyperandrogenism
Hirsutism | 52 | 78
Manifestations of ovarian dysfunction
Oligomenorrhea 56 80
Amenorrhe 11 15
Cycle normal 3 5
Polycistic ovary in Echo 62 89
Obesity 38 54
4
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Graph 2: Presence of obesity in patients with PCOS

Biochemical manifestations in patients with polycystic
ovaries are presented in Table 2

Control
Variabilat PCOS | Group | Pvalue
TG (mg/dL) | 140.670 | 140%35 | 0.6
COL (mg/dL) | 185+33 | 119+45 | 0.6
HDL (mg/dL) | 433%7.2 | 4353 | 038
LDL (mg/dL) | 115+24 | 120+27 | 05

Table number 2, Mean = SD values of lipids between
patients with PCOS and the control group as well as the
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value of p using Student-test. In this case no significant Variabilat Control
relationship was observed between the control group and PCO Group [P value
patients with polycystic ovary. Testosterone (ng/mL)
(0.08-0.84) 0.89+0.1 | 0.6+£0.05| 0.7
200 DHEA-S (ug/mL.) 241 120 | 124 +131| 0.001*
150 (35 -450)
Androstenedione (ng/mL) 17404 | 15404 | 03
:ﬁ (0.75-3.2) S B '
) Prolactin (ng/mL)
120 = Series] 225 22.8+12 | 22.1#22| 0.7
1‘;”; = Series2 '”s“("lns(_gg/)m'-) 16+14 | 42418 | 0001
&0 HOMA-IR 3.7+£3.3 | 1.1+0.9 | 0.001
40 Free testosterone (pg/mL) | 3.2+0.1 | 1.6+0.1 | 0.05
20 DHT (ng/dl) 29.9+11.8] 30+10 | 07
0 TT/DHT 3.1+£1.7 | 27413 | 0.01
TG CoL EDL LDL FSH (UI/L) 5.7¢2.06 | 5.3x1.6 | 0.51
(medl) (mgdl) (mgdl) (medl) LH (UI/L) 12.7+10.2| 5.37+ 0.4
— — — — LH/FSH 2.3+£1.2 | 1.6£1.2 | 0.001

Graph 3: Relationship of metabolic factors between patients
with PCOS and the control group

Hormonal manifestations in patients with polycystic ovaries
are presented in Table No. 3

Table No. 3. Comparison between control group and PCOS
In this case a significant association was observed between
the control group and Patients with PCOS in the case of

insulin (p <0.001), HOMA-IR (P <0.001). In the case of
androgens a significant correlation was observed in the case
of the TT / DHT ratio (P <0.01) Free Testosterone (P <0.05)
as well as the LH / FSH ratio (p <0.001)
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Graph 4: Binding of hormonal components between patients with PCOS and the control group
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Graph 5: Relationship between TT / DHT ratio and insulin 0
between PCOS patients and control group

Graph 6: Relationship between TT / DHT ratio, HOMA-IR,
insulin between PCOS patients and control group
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Table 8: Evaluation of metabolic data by estimating the median and percentiles in the control group and patients with PCOS

Control group (n = 30) PCOS (n =75) P Value
Median |25th Percentile |75th Percentile |Median |25th Percentile |75th Percentile

Mosha 35.8 277 42 26 22 30 <.001

Pesha (kg) 70.5 62 89 69 59 88.1 716

BMI (kg/m?) 25.2 20.9 311 248 214 316 755
Glicemia esell 89.5 83 92.5 87 81 93 .304
Insulina esell (WIU/mL)| 4.7 2.3 7.3 7.2 4.2 12.7 .001
Cholesterol (mg/dL) | 181.5 157.5 218.5 179.5 156 200 .301
Triglycerid (mg/dL) | 62.5 475 817 765 54 109.2 .055
HDL (mg/dL) 72 59 86 63 50 78 .004
LDL (mg/dL) 89 76 129 98 83 117 .590
HOMA-IR 1 0.4 1.6 1.5 0.9 2.8 .003
Testosterone (ng/mL) | 0.3 0.27 0.44 0.5 0.38 0.69 <.001
DHT (ng/mL) 0.11 0.07 0.14 0.12 0.08 0.17 .072

TT/DHT ratio 3.1 2.7 4.2 4.3 3.1 5.9 <0.01

4. Conclusions hormone-binding globulin. Endocrinology.

In patients with PCOS an increase in the TT / DHT ratio was
observed and the correlation of this ratio with other
hormonal and metabolic parameters was observed.

In patients with PCOS alone an increase in TT / DHT was
observed in obese patients (BMI> 30)

A decrease in DHT levels was also observed in obese
patients. We estimate that an increase in TT / DHT may
serve as a risk factor for metabolic syndrome in patients
with PCOS.

Increased TT / DHT has a positive correlation with glucose
metabolism because a statistically significant relationship
was observed between glucose intolerance, insulin
resistance, HOMA and other metabolic factors such as
triglycerides, cholesterol.

From this we conclude that the TT / DHT ratio can serve as
an indicator of the risk of developing metabolic syndrome
and insulin resistance in patients with PCOS
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