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Introduction. Assessment of the fetal heart rate become
a routine manner and was found to be helpful in making
important clinical decisions. In the available literature there
are no any information about fetal heart rate in twin pregnan-
cy and it usefulness in predicting pregnancy outcome.
Objective. The aim of our study was to evaluate a range of
heart rates in the first trimester in twin pregnancy and the
influence of the rate of fetal heart on the outcome of the
pregnancy.
Material and methods. The study included 89 twin pregnan-
cies between 6 and 11 weeks of pregnancy (78 pregnancies
finished with good outcome and 11 with unfavorable outco-
me).
Results. The date shows that the heart rate of embryos / fetuses
in the first trimester of an uncomplicated twin pregnancy
progressively increases between 6 and 8 weeks of pregnancy
and then slows down in week 11. Our data shows that the rate
of fetal death in the first trimester of twin pregnancy increases
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In mono-
chorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whe-
reas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syn-
drome later in pregnancy.
Key words: fetal heart rate; twin pregnancy; first trimester;
TTTS
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INTRODUCTION
In the past and nowadays the fetal heart rate
is being used as a confirmation of the embryo/
fetal life. Large group studies have reported
changes in the heart rate in early stage of pre-
gnancy [1-10]. Furthermore, miscarriages were
observed in pregnancies with abnormal fetal
heart rate [1-7,11]. Therefore assessment of the
fetal heart rate become a routine manner and
was found to be helpful in making important
clinical decisions. However in the available li-
terature there are no any information about
fetal heart rate in twin pregnancy.

AIM
The aim of our study was to evaluate range of
heart rate in first trimester in twin pregnancy
and influence of rate of fetal heart on pregnancy
outcome.

MATERIALS AND METHODS
The study was conducted in the Ultrasound Unit
in Healthcare Center in Kutno from 2010 to
2016. In the study were included 89 twin pre-
gnancies between 6 and 11 weeks of pregnan-
cy (78 pregnancies finished with good outco-
me and 11 with unfavorable outcome). All
pregnancies with risk factors (smoking, alcohol,
drug addiction) and complications (diabetes
mellitus, hypertension, anemia) were excluded
from the study

Measurements were obtained using ultraso-
und machine (B&K Medical 3535 and Voluson
730 PRO) with vaginal probe of 6.5 MHz fre-
quency. All pregnancies were calculated accor-
ding CRL measurement. The gestational age
was given in weeks according formula: 7 we-
eks = 7 weeks + 0/6 days. The heart rate was
performed using M-mode technique for each
twin separately.
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INTRODUCTION

Ashwagandha, or Withania somnifera. The raw material 
used in medicine is the root, and the name 'Ashwagandha' 
is derived from the word 'ashwa', which means horse. It is 
believed that after consuming the root, one gains powers 
similar to those of a horse. The second part of the name, 
'gandha', means fragrance and refers to the characteristic 
smell of the fresh root of the plant [1]. Ashwagandha's 
potential health benefits because it have anti-inflammatory, 
immunomodulatory, and antibacterial properties [2]. 
Parabens have no noticeable taste or smell and are soluble 
in oils and water. Humans are exposed to parabens orally 
through the consumption of processed foods such as 
jellies, beverages, canned foods, canned fruits and jams [3]. 
Parabens that are used on a daily basis due to their presence 
in various consumables have negative effects [4].

The biosynthesis of phytoparticles by plants exhibits 
nanomaterials, as they provide non-toxic, clean and 
environmentally friendly methods with different physical 
and chemical properties, and over the past few years, 
nanotechnology has attracted considerable research 
interest due to its outstanding mechanical, electromagnetic 
and optical properties [5]. Nanotechnology is a 
multidisciplinary field that includes nanomaterials, 
nanoelectronics, and nanobiotechnology as three widely 
overlapping fields, which have been used to improve the 
poor solubility of drugs and maintain the therapeutic 
efficiency of drugs and their effectiveness, the application 
of nanoparticles has attracted much attention especially in 
medicine by increasing the therapeutic index of drugs and 
is one of the most promising technologies that scientists 
rely on to create pharmaceutical inventions that change the 
concept of medicine and treatment for many diseases.

METHOD 

The Ashwagandha plant (Withania sominifera) was 
collected in September 2023 from various geographical 
locations within the Holy Karbala Governorate. The roots 
were subsequently cleaned and ground to produce a fine 
powder. The preservative propyl 4-hydroxybenzoate, also 
known as paraben, was employed. The dosage was 166 mg/
kg administered via a Gavage tube. The synthesis of silver 
nanoparticles using Withania sominifera. The plant extract 
(7 g) was distilled into 100 ml of non-ionic distilled water 
over an hour with a ratio of 80:20 (silver nitrate solution: 
plant extract) and a pH of 7. The colour change was 

Background: Introduction: Ashwagandha has anti-inflammatory, 
immunomodulatory and antibacterial properties. It has been demonstrated 
that parabens, which are used as preservatives in many food products, 
have negative effects. In addition, plant-based phytoparticles have been 
shown to exhibit nanomaterials with non-toxic, clean and environmentally 
friendly methods. This has attracted interest from researchers due to the 
outstanding properties of nanotechnology. 

Method: A total of 24 female albino rats were divided into four groups: 
The control group, the paraben group, the Ag-Nano group and the 
combination group. Blood samples were taken from each animal for WBC, 
Hb and hormonal tests at the end of the experiment. 

Results: Paraben preservatives significantly increased haemoglobin levels, 
but showed a nonsignificant decrease in white blood cells. There was a 
significant decrease in both estrogen and progesterone levels compared 
to the control. The nano-particles treated group showed no significant 
difference in haemoglobin and estrogen, while there was a significant 
increase (P<0.05) in WBC and PR levels compared to the control. The 
combination group showed No significant difference in haemoglobin, 
white blood cells, but there was a significant increase (P<0.05) in both 
estrogen and progesterone levels compared to the control. 
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difference in levels of haemoglobin and estrogen compared to the control, 
but it showed a significant increase in WBC and PR levels (P<0.05). The 
combination group had no significant difference in haemoglobin and 
white blood cells, but there was a significant increase in both estrogen 
and progesterone levels (P<0.05) compared to the control.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

observed and the solution was kept in the dark for five days 
until the colour was stable.

Animals

The animals used in the experiment were 24 female 
albino rats (Rattus norvegicus), with a weight range of 250-
265 g, purchased from the animal house of the Faculty of 
Veterinary Medicine at Kufa University. The animals were 
fed and watered in accordance with a 12/12-hour light/
dark cycle and were permitted to acclimatize for a period 
of two weeks. The animals were divided into four groups:

1. The control group: (6) female rats which received 
the phosgene salt solution for 14 days.

2. The paraben group: (6) female rats were given the 
preservative (paraben) at a dose of 4.6 mg/kg per 
day by oral gavage for 20 days. 

3. The Ag-Nano group: (6) female rats were given the 
nanoparticles at a dose of 150 mg/kg per day by oral 
gavage for 20 days. 

4. The Ag-Nano -Paraben group: It included (6) 
female rats administered the nanoparticles at a dose 
of 150 mg/kg after two hours, admisteration the 
preservative at a dose of 4.6 mg/kg per day by oral 
gavage for 20 days.

At the end of the experiment, the animals were 
subjected to a general anesthesia and a blood sample 
collected immediately and then killed by decapitation.

Collection of blood samples

For each animal, 5 ml was collected directly from the 
heart and 2 ml was transferred to EDTA tubes for WBC 
and Hb testing. The remaining 3 ml was placed in tubes 
without anticoagulant (clot activator with gel) for serum 
separation and stored in the refrigerator at (20℃) for other 
hormonal tests.

Statistical analysis

The results were analyzed according to a randomized 
complete block design to study the effect of treatment with 
nanoparticles and time duration on the studied parameters, 
and the analysis of variance was used according to the 
randomized complete block design to study the effect 
of treatment and nanoparticles on immunological and 
serological parameters. The significance of the differences 
between the means was tested using the Revised Least 
Significant Differences (LSD) test at a significance level of 
P<0.05. 

RESULTS 

Effect of treatments on haemoglobin and 
WBCs levels in the blood of female albino 
rats

The results of Haemoglobin (HGB) level analysis, 
as shown in the Tab. 1., showed that dosing female 
rats with 4.6 mg/kg paraben preservative resulted in 
a significant increase (P<0.05) in haemoglobin level 
compared to control group, on another hand the 150 
mg/kg nanoparticles treated group showed no significant 
difference in haemoglobin level compared to control group. 
The group treated with preservative paraben 4.6 mg/kg 
and nanomaterial loaded extract showed no significant 
difference (P<0.05) in haemoglobin level compared to the 
control and nanomaterial treated groups Fig. 1.

The results of the leukocyte analysis, as shown in Tab. 1. 
and Fig. 1. showed that administration of the preservative 
paraben at a concentration of 4.6 mg/kg to female rats 
resulted in a non-significant decrease in the number 
of white blood cells (WBC) compared to the control 
group, and a significant increase (P<0.05) was found in 
the nanoparticles treated group at 150 mg/kg compared 
to the control group. There was no significant difference 
(P<0.05) in the group treated with paraben preservative 
and nanomaterial-loaded extract compared to the control 
group (P<0.05).

Effect of PHB treatment on Estrogen 
ER levels in female rats treated with 
Ashwagandha nanoparticles Ag-Nano

The results presented in Tab. 1. showed that treating 
female rats with PHB resulted in a significant decrease 
(P<0.05) in estrogen level (39.15) compared to the 
control group (51.24). In addition, the results showed 
no significant difference (P<0.05) in ES levels (51.24) in 
female rats treated with Ag-Nano compared to the control 
group (51.24). However, there was a significant increase 
(P<0.05) in the nanoparticles preservative group compared 
to the paraben group Fig. 1. 

Effect of PHB treatment on estrogen 
and progesterone PR levels in female 
rats treated with aqueous extract 
of Ashwagandha Root (AR) and 
Ashwagandha nanoparticles (Ag-Nano) 

The results of the Tab. 1. showed that the treatment of 

Tab. 1. Haemoglobin, WBC, 
estrogen and progesterone 
levels compared to the con-
trol and nanomaterial treated 
groups.

Group/Parameters HGB WBC ES PROG
Control 11.18 ± 0.24 6.93 ± 0.72 51.24 ± 1.48 6.91 ± 0.35
Paraben 15.02* ± 0.54 5.24* ± 0.51 39.15* ± 1.15 3.90* ± 0.28

Ag-Nano 12.05 ± 0.68 8.86* ± 0.43 51.12 ± 1.77 7.99* ± 0.08
The Ag-Nano- 

paraben 12.64 ± 0.69 6.02 ± 0.40 46.05 ± 1.21 8.44* ± 0.79

*: Significant, p<0.05. mean ± SD.
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female rats with paraben preservative resulted in a significant 
decrease (P<0.05) in the level of progesterone PR (3.90) 
as compared to the control group (6.91). The table results 
also showed a significant increase (P<0.05) in PR level of 
female rat group treated with ashwagandha nanoparticles 
(Ag-Nano) as well as nanoparticles preservative group 
compared to paraben preservative group Fig. 1.

The endocrine system is a complex structure of 
internal organs which are capable of hormone production. 
Hormones are signals that are transmitted through 
the circulatory system to their target sites. The proper 
functioning of the endocrine system is essential for 
maintaining homeostasis in the human body. Dysfunctions 
of hormonal function can be caused by both internal and 
external factors [6]. Feedback systems for reproductive 
hormones, including FSH and LH, may be impaired 
through exposure to parabens. There is some controversy 
about the effect of parabens on the reproductive system - 
several studies suggest that paraben exposure is a possible 
factor that worsens sexual reproductive function, both 
through estrogenic activity and through its anti-androgenic 
properties [7,8]. 

Our study agrees with that of Nishihama and colleagues, 
who showed that one of the environmental factors that can 
lead to infertility is an increased level of parabens in the 
body. They also showed that this increase in parabens in 
the human body can shorten the length of the menstrual 
cycle and reduce fertility because parabens contribute 
to reducing the activity of CYP19a1, which encodes an 
enzyme called aromatase. Aromatase converts androgens to 
Oestrogens, leading to a decrease in oestrogen levels [7]. 

The study is also consistent with the study [9] that showed 
an association between increased parabens and low levels 
of estradiol and low levels of progesterone. This may be 
due to increased levels of sex hormone-binding globulin 
(SHBG), which is the main transporter of estrogen and 
progesterone, reducing the concentration of the free form 
of these hormones in the blood [9].

Blood counts are important indicators of toxicity in the 
body and preserving agents like paraben are toxic to the 
body and cause changes in blood counts [10]. The increase 
in HGB and WBC concentrations was caused by exposure 
to parabens to cope with oxidative stress conditions. A 
study also showed an increase in haematological parameters 
in rats exposed to parabens [11]. 

This increase in white blood cells is due to infections 
and inflammation caused by the body's exposure to 
ethyl paraben. During an infection, the immune system 
is activated and the concentration of white blood cells 
increases [12]. Eda Nur İnkaya and Nurhayat Barlas who 
thought that the reason behind the increase in WBCs was 
the stimulation of the immune system in response to the 
tissue damage induced by parabens İnkaya and Barlas [13].

CONCLUSION

The nano-particles treated group had no significant 
difference in levels of haemoglobin and estrogen compared 
to the control, but it showed a significant increase in WBC 
and PR levels (P<0.05). The combination group had no 
significant difference in haemoglobin and white blood 
cells, but there was a significant increase in both estrogen 
and progesterone levels (P<0.05) compared to the control.

Fig. 1. Haemoglobin, WBC, es-
trogen and progesterone levels 
compared to the control and 
nanomaterial treated groups.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.
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