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1. INTRODUCTION
Polycystic ovary syndrome (PCOS) which affectingl5-20% of women is mainly one of the

familiar endocrine disorder.™ It is characterized by diverse causes including anovulation,
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oligomenorrhea, follicular cysts, hyperandrogenism, hyperestrogenism and changeable levels
of gonadotropins in the blood. Regardless of abundant severe investigations that were carried
out on PCOS, to date, a distinct single etiology of this disease remind unclear.?
Hyperinsulinemia affects the progress of cystic ovaries in the rat by causing an increase in the
sizes of the cystic follicles, as well as the ovary.®! It has been found that adrenal androgen
excess presents in about 25-60% of women with PCOS, in which dehydroepiandrosterone
(DHEA), dehydroepiandrosterone sulfconjugate (DHEAS), and androstenedione are the
mainly general androgens that are elevated.”! DHEA was used to induce PCOS in female rats

by injection subcutaneously (Sc) (6mg/100g)."!

Metformin (Met) is valuable in the decreasing of both insulin resistance and circulating
androgens in addition to restoring ovulation.®™! Also, it is an insulin sensitizer acting in the
liver and the peripheral tissues that ameliorate the metabolic and reproductive defects in
PCOS. It is usually used for the remedy of patients influenced by type 2 diabetes mellitus
(DM). Since many women with PCOS are insulin resistant. Metformin was established in
clinical practice to cure these patients also. Herbal extract of Vitex Agnus Castus (Chaste
berry) (a deciduous shrub that is native to Mediterranean, Europe, and central Asia) was used
with metformin to improve its action. This combination of treatment was introduced due to
the prospective of VAC fruit extract in the management of several female conditions,
including menstrual disorders, premenstrual syndrome (PMS), and menopause.'® Currently,
the hydro-alcoholic of vitex fruit extract is used all over the world for the treatment of
premenstrual syndrome and luteal insufficiency-complaints. The actions of vitex owing to the
brain neurotransmitter systems such as dopaminergic and estrogenic like effects resulting in
decreasing of prolactin secretion from the anterior pituitary.[” It considered one of the most
important herbs for PCOS treatment as it helps in stimulating and normalizing the function of
the pituitary gland, which regulates luteinising hormone (LH) secretion. Also, VAC has been
shown to improve fertility especially during cycles with no ovulation (anovulation) by
elevating the significantly decreased levels of estrogens and androgens.’® In addition, it has
found that some active constituents which act on the pituitary gland elucidating its actions on
hormonal levels.””) Several studies have shown that VAC fruit extracts can also bind to opiate
receptors and this could clarify why administration of VAC lessens PMS symptoms.*% VAC
fruit extracts have glycosides, diterpenes, flavonoids and essential oils.™ In vitro studies
revealed that the diterpenes have dopaminergic action, the glycosides have an indirect effect

on hormones and The flavonoids have an effect on estrogen receptors.™ Consistent with a
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German investigation, an alcohol extract of the entire berry is more active than separates of
[13]

single components.
In this study the effect of Vitex Agnus Castus extract and metformin co-administration was
tested to evaluate their ameliorative effects and to establish the therapeutic use of herbal-

metformin combination for PCOS-metabolic syndrome subjects.

2. MATERIALS AND METHODS
2.1 Chemicals
All drugs and chemicals were obtained from Sigma chemical company (St Louis, USA).

Vitex agnus castus herb was obtained from El lebidy Farm, Cairo, Egypt.

2.2 Preparation of the hydro-alcoholic extract of vitex fruit

About 200gm of Vitex agnus castus herbal material was air-dried at shade and grinded into
fine powder. Later, it was boiled with 1.5 liters of 70% ethanol in a magnetic stirrer for eight
hours. After that, it was lyophilized and the crude extract was obtained. It was stored in the

refrigerator for biological studies.™

2.3 Animals

In the current study, 40 Female Sprague-Dawley strain rats (weighing 130-150gm) were
obtained from the animal house of National Organization for Drug Control and Research
(NODCAR) Cairo, Egypt. Vaginal smears were taken for at least 2 estrous cycles to eliminate
non-cyclic animals. Animals were housed for at least one week in laboratory room prior to
testing under standard housing conditions (room temperature 24-27°C) with altering 12 hr
light and dark cycles and free access to food (standard pellets diet) and water was allowed ad
libitum unless otherwise specified. The rats were grouped into 4 groups (10 rats each), Corn
oil control group (Group 1), DHEA group (Groupll) (received DHEA soluble in corn oil;
6mg/100g/day, sc.), Met + DHEA group (Group I1l) (received metformin soluble in water
52.5mg/kg/day, po. and DHEA 6mg/100g/day, sc.) and Met+ DHEA + VAC group (Group
IV) (‘received same doses of Met and DHEA but VAC 13mg/kg/day, po.).

At the end of experiments (30 days), animals were anesthetized using ether, then blood
samples gathered in non-heparinized tubes. Tubes were centrifuged at 3000 r.p.m. for 15
minutes at 4°C and the generated sera stored at -20°C till analysis. Different biochemical

parameters were assayed using commercial kits. Glucose level was estimated using Glucose
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KIT Cromatest, triglycerides level was estimated using TGS KIT Vitro scint and cholesterol
using cholesterol Biolabo Kit. Hormonal levels of FSH, LH and PRL were estimated using
Accu Bind ELISA Microwells Kit.

The ovaries were secluded. All tissues were washed in ice-cold isotonic saline and blotted dry
between two filter papers. The segment of the ovary was homogenized in ice-cold 1.15% KClI
to make 10% (w/v) homogenate with Glass-Col motor driven homogenizer (USA) and the
homogenate was used for determination of the antioxidant capacity of the used VAC-Met
combination in vivo in terms of malondialdehyde (MDA)™! and superoxide dismutase
(SOD).1*®! The other section of the ovary was homogenized in ice-cold 5% sulfosalicylic acid

to make 10% (w/v) homogenate for the estimation of glutathione (GSH).[*]

2.4 Histological study

Autopsy samples were taken from the ovary of different groups of rats and fixed in 10%
formalin for twenty-four hours. The obtained tissue sections were collected on glass slides,
and stained by hematoxylin and eosin stains for the histopathological examination through
the electric light microscope.™™®

2.5 Statistical Analysis

The results were expressed as the mean + standard error of the mean (SEM) for ten animals in
each group. Differences between groups were assessed by one-way analysis of variance
(ANOVA). Subsequent multiple comparisons between the different groups were analyzed by
Dunnett 2 sided multiple comparison tests. Data were statistically analyzed using the
statistical package for social science (SPSS 6.0 software). Values at P < 0.05 were considered

significant.™!

3. RESULTS

3.1 Descriptive Statistics

Table 1 showed the descriptive statistics of the metabolic changes in the studied groups.
Significant changes of glucose, cholesterol, triglycerides levels (p value< 0.05) were obtained
in DHEA group when compared to oil control group (Group. 1). In the other hand, Met +
DHEA and DHEA+ Met+ VAC groups demonstrated a significant decrease of glucose,

cholesterol and triglycerides levels ( p value< 0.05) when compared to DHEA group.
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Table (1): descriptive statistics of metabolic changes of the studied groups.

Data Mean+SE
Parameter Oil DHEA Met+DHEA | Met+VAC+DHEA
Glucose mg/di 63.95+2.8 | 76.33+2.7* | 59.3+1.7* 65.13+2.7
Cholesterol mg/dl 75.9+25 | 93.16+£3.1* | 80.6+2.5* 62.5+3.3*
Triglycerides mg/dl 39.4+2.9 | 98.6+5.8*** | 51.3+3.5** 42.6+£3.%**

* Significance difference at P value <0.05.

** Significance difference at P value <0.01.

*** Significance difference at P value <0.001

DHEA = Dehydroepiandrosterone

Met = Metformin

VAC = 70% hydro-alcoholic extract of Vitex agnus castus

Results showed in Table 2 and indicated that DHEA group had a significant increase in FSH,
PRL levels but a decrease in LH levels when compared to the oil control group (Oil group).
While Met + DHEA and DHEA+ Met +VAC groups (treated group) were demonstrated a
very highly significant decrease of FSH and PRL levels when, compared to levels of DHEA

group.

Table (2): FSH, LH and PRL levels in the studied groups.

ata MeanzSE
Parameter Oil DHEA Met+DHEA | Met+VAC+DHEA
FSH mlU/mi 40.545.1 | 75.23+11.7%** 45.4+2.5%** | 46.5+0.8****
LH miU/ml 6.1+0.5 2.3510.4*** 2.8+0.1 2.95+0.5
PRL ng/mi 6.33+1.7 | 15.6+3.3*** 3.4+0.75*** 3.87+0.3***

*** Significance difference at P value <0.001.
FSH= Follicle stimulating hormone.

LH= Luteinizing hormone.

PRL= Prolactin.

3.2 Receiver Operated Characteristics analysis (ROC)

Receiver operated characteristics analysis (ROC curves) was employed in order to define the
most active drug used for PCOS cure. ROC analysis of serum levels of FSH, LH and PLC
was performed between DHEA group and Met + DHEA group, and between DHEA group

and Met + VAC + DHEA group. As smaller area as more significant amelioration regarding
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FSH and PRL. In contrast, as larger AUC (area under the curve) of LH as a more significant

improvement. These results were illustrated in figure 1(A-F).
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Figure (1A): ROC of FSH in|Figure (1B): ROC of FSH in
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Figure (IF): ROC of FSH In
Met+VAC+DHEA group (AUC: 0.78,
cutoff: 7.9).

Figure (1E): ROC of PRL in
Met+DHEA group (AUC: 0.86, cutoff:
7.2).

Figure 1: (A-F) ROC analysis of the studied group AUC=area under the curve.
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3.3 Antioxidant Studies
Table 3 revealed that DHEA group had highly significant changes (p< 0.01) in oxidative

stress parameters as presented by a decrease in the levels of GSH and SOD but increase in

MDA ovary tissues content, when Compared to control group. Obviously, a very high
significant increase in the levels of GSH and SOD was detected in both treated groups (Met
+DHEA and Met + VAC +DHEA groups). Also, a significant decrease in MDA ovary tissues

(p< 0.001), when compared to DHEA group.

Table (3) Oxidation parameters in the studied group.

Data Mean = SE
Parameter Oil DHEA Met + DHEA VAC + Met + DHEA
GSH pmol/g 58.1+1.8 22.7+1.2%** 35.7+1.3* 53+5.9***
MDA pmol/g 10.2+1.4 23.512 . 4*** 12.141.7*** 8.8+1.7***
SOD U/g protein 49.1+4.6 12.7+1%** 43.9+1.3** 29.03+2.6***

* Significance difference at P value <0.05.

** Significance difference at P value <0.01.

*** Significance difference at P value <0.001

GSH=glutathione.

MDA=malondialdehyde.
SOD=superoxide dismutase

Figure (2A): Photomicrograph of ovary
tissues of normal rats, demonstrating
intact and normal graffian follicle (GF),
corpora lutea (CL), and primary follicles
(Arrow). H&E, X: 40.

Figure (2B): Photomicrograph of ovary
tissues of DHEA treated group, showing
many cystic corpora lutea (CL1), graffian
follicle (GF) with no ova, corpora lutea
(CL2) with regression. H&E, X: 40.
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Figure (2C): Photomicrograph of ovary | Figure (2D): Photomicrograph of ovary
tissues of DHEA+Met treated group, | tissues of MET + VAC + DHEA treated
showing normal graffian follicle (GF), | group, demonstrating intact graffian
intact granulose cells (Arrow). H&E, X: | follicles (GF), stroma(S), lymphatics
400. vessels (Arrow), H&E, X: 400.

4. DISCUSSION

In this study, DHEA (one of the androgens) was used to induce PCOS causing metabolic
disturbances as an increase in plasma glucose, cholesterol and triglycerides levels. This
pointed out by luhas®?? who reported that both insulin resistance and hyperandrogenemia
contribute to this abnormal lipid profile, where androgen decreases lipoprotein lipase activity
in abdominal fat cells, and insulin resistance impairs the ability of insulin to exert its
antilipolytic effects. Also, disturbance in hormonal profile (DHEA group) and this could be
ascribed to adrenocorticotrophic hormone (ACTH) which reduces LH secretion.””! This is
unusual result in PCOS, but it occurs in women who suffering from PCOS over 20 years, and

also for women which have a decrease in ovary size.”?

The sex hormones dehydroepiandrostenedione (DHEA) is produced in the adrenal glands,
and in abundant peripheral locations. Although adrenal androgen secretion increases in
response to adrenocorticotropic hormone (ACTH), androgens do not influence ACTH
secretion, and ACTH acts principally accommodating role in the adrenal androgen
physiology. ACTH stimulates ovaries tissue to secrete FSH.”?®! As well as DHEA could
induce the over production of active oxygen in ovarian tissue.”” This lead to a very high
significance decrease in the level of GSH and SOD but remarkable significance increase in

1251 who have documented an increased

MDA. Our results were in harmony with Kandasamy!
oxidative stress in patients with PCOS. Elevations in MDA (a byproduct of lipid
peroxidation), have been previously reported in PCOS patients.”®! Significantly, all

abnormalities were ameliorated in Met + DHEA treated group, where Met decrease both
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hepatic glucose assembly and its intestinal absorption, and cause an increase in peripheral
uptake and its utilization and thus resulting in improved insulin sensitivity.?” This
assumption is in harmony with Heibashy.[*®

Metformin suppresses androstenedione production by a direct effect on ovarian theca cells
and decreases FSH.[®! Recently, it has been demonstrated that metformin treatment increased
AMPK activity in rat granulosa cells, resulting in consequent reduction of steroid synthesis

However, it is still unclear whether this effect is AMPK-dependent or not.[?

Oxidation parameters analysis revealed that metformin can antagonize the action of DHEA
and prevent damage to ovarian tissues™” and produced an enhanced chronic activation of

31 1t is also obvious that

AMPK which is necessary to increase the ovarian GSH content.
metformin remedy, significantly reduces the high content of malondialdehyde (MDA) and
total reactive oxygen species generation and returns the reduction of both enzymatic and non-
enzymatic antioxidants.!*”

VAC has an estrogenic similar influence which is in harmony with van Diel*¥ who
reported that increase the level of luteinizing hormone (LH) while gently suppressing the
secretion of (FSH) follicle stimulating hormone due to its dopaminergic nature which
attributed to the highest quantity of its diterpenes.™*?

Also, VAC can act as opiate system, decreasing the gonadotropic releasing hormone (GnRH)

which acts on the pituitary gland lead to decrease the release of LH and FSH.B*

The aforementioned results of Met + VAC + DHEA treated group, which showed a very high
significance amelioration in oxidative parameters were in harmony to Maltas, who stated that

VAC has potential natural antioxidant activity/.!*!

The Met + VAC +DHEA combination remedy have higher significant amelioration than Met
+ DHEA, which supported by ROC analysis and revealed lower AUC regarding FSH and
PRL but higher AUC regarding LH than those of Met + DHEA group. Worthy mentioning,

VAC has a synergistic effect with metformin in PCOS treatment.
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5. CONCLUSION

The present study concluded that Metformin and vitex mixture showed beneficial and
synergistic effect in the treatment of PCOS as they together give improvements in most of the
parameters estimated, in addition to increasing the antioxidant potency and amending

histological changes of ovaries tissues produced by metformin.

Further investigations to find out the mechanism of the herbal extracts effect is needed to
complete our understanding of the reproductive endocrinological effects for herbal medicine

for these common conditions.
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