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Abstract :

Background: Obesity associated with high risk of cardiovascular disease and diabetes due
to impairment in glucose and lipid metabolism as well as low grade inflammatory response.
Hypothalamic hypodopaminergic state is observed in obese subject. Accordingly, treatment
with Bromocriptine, a centrally acting dopamine D2-receptor agonist, was reported to
regulate food intake and improve insulin sensitive and glucose tolerance in obese subject.

Aim: The objective of this study is to investigate the potential effect of bromocriptine on
body weight and metabolic parameter as well as the inflammatory response in obese women.

Method: Out of 46 women enrolled in the study, 12 women did not complete study. The
remaining 34 patients divided into two groups Group |: Control group (N=16), this group
advised only for dietary therapy plus life style modifications. Group Il: Bromocriptine group
(N=18); The women of this group given 2.5mg bromocriptine at morning once daily for 12
weeks in addition dietary therapy plus life style modifications as in group 1.Body weight
(WT) and body mass index (BMI) and Fasting blood glucose level (FBG) , Lipid profile
[total cholesterol (TC), triglyceride (TG), high-density lipoprotein (HDL-C), low-density
lipoprotein (LDL-C)] and inflammatory markers high sensitive C-reactive protein (hsCRP)
and tumor necrosis factor alpha (TNF-a) were measured before and after 12 weeks of the
treatment.

Results:Compared to baseline value, WT and BMI decreased significantly on both
bromocriptine and control group but the change in WT and BMI did not significantly
different between the two groups. Bromocriptine treatment for 12 weeks significantly
(P<0.05) improve FBG, TG and LDL-C compared to the base line value and alsothe
reductions in FBG, TG and LDL-C were significantly (P<0.05) higher than that observed in
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control group. Both hsCRP and TNF-a significantly (P<0.05) reduced by bromocriptine
after 12 weeks compared to the baseline and the decrease in hsCRP was significantly
different from that in the control group.

Conclusion: Bromocriptine effectively reduced fasting glucose, improved lipid profile and
suppressed low grade inflammatory response on obese women.

Recommendation: Further clinical study on large sample size and longer duration is

recommended to explore bromocriptine effects on health obese subject.

Introduction

Obesity defined as the excess
accumulation of body fat or adiposity
which  leads to many health
comorbidities especially for central
obesity[1].According to latest WHO
report, prevalence growing dramatically
to reach to 13% worldwide [2]. Obesity
lead to increased risk of metabolic
linked disease such as cardiovascular
diseases, diabetes, osteoarthritis, cancer
and fatty liver disease [3].Impaired in
glycemic control and insulin resistance
are commonly associated with obese
subject  therefore  the increasing
prevalence of diabetes directly related
to that of obesity over the past 30 years.
Accordingly, the conditions have
become known as twin epidemics [4].
Also, disturbances in lipid metabolism
are very commonly seen in obese
persons and characterized by elevation
in triglyceride level mainly due to
increase production of hepatic very low-
density  lipoprotein  (VLDL) [5].
Dyslipidemia in obese subject are
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driven by insulin resistance and low
grade inflammatory response evoked by
macrophage infiltrating in adipose
tissue [6, 7]. These macrophages of
adipose tissue are predominantly M1

phenotype which produce inflammatory
cytokines such as TNF-a, IL-6 and IL-
1B [8]. These pro-inflammatory
cytokineswill impair insulin signaling
and activates lipolysis, thus increasing
level of free fatty acid (FFA), which
will be used as substrate for hepatic TG
synthesis. Additionally, this high level
of the pro-inflammatory
cytokinesinhibits clearance of TG rich
lipoprotein via suppressing lipoprotein
lipase. Thus,obesity associated low
grade inflammatory repose will increase
the production and decrease the
clearance of  triglyceride rich
lipoproteins, which both will finally
contribute to the elevation in TG level
[7, 9]. Dopamine regulates our capacity
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to feel pleasure and food intake by
modulating food reward via the meso-
limbic circuitry of the brain [10]. D2
receptor availability in the striatum
modulates eating behavioral patterns
[11]. In addition to that, dopaminergic
neurotransmission notably involved in
both glucose and lipid metabolism [12].
Interestingly, obese  subject has
hypodopaminergic state as evident by
lower D2 & D3 striatal dopamine
receptor compared to normal subjects
[13]. Accordingly, treatment with
Bromocriptine, a centrally acting
dopamine D2-receptor agonist, was
reported to regulate food intake and
improve insulin sensitive and glucose
tolerance in obese subject [14, 15]. In
this study, we aimed to further
investigate the potential effect of
bromocriptine on body weight and
metabolic parameter as well as the
associated inflammatory response in
obese women.

Subjects and Methods

Study participants and protocol

The participants of study were
outpatient obese women who visited a
primary care clinic in Al najaf
governorate. The  women are
interviewed by questionnaire which
covered the main aspects of the medical
history and physical examinations by
physician. All the women were in good
health and we excluded the women
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withCVD, diabetes, inflammatory
diseases, hepatic or renal impairment,
hyperprolactinemia, Psychiatric disease,
pregnancy and breast feeding.Out of 95
screened women, 46 women met the
eligibility criteria and enrolled in this
study. All women are informed about
the study and their verbal agreements
are obtained before they are included in
the study. The study is approved by
Scientific Committee of Clinical
Pharmacy and Therapeutic Department
of Faculty of Pharmacy Kufa
University. Out of 46 women, twelve
women did not complete study due to
many reasons, loss to follow up (5),
developed adverse effects (4) and
noncompliance (3). The remaining 34
patients divided into two groups Group
I: Control group (N=16), this group
advised only for dietary therapy plus
life style modifications. Group |I:
Bromocriptine group (N=18); The
women of this group
given2.5mgbromocriptine at
morningonce daily for 12 weeks in
addition dietary therapy plus life style
modifications as in group .

Biochemical measurements

About 10 ml of blood sample were
collected from all subject after 12hr
fasting at zero time and after 12 weeks
of treatment. Serum was obtained by
centrifugation at 3000 rpm for 10 min.
fasting blood glucose level was
measured by readymade kit. Serum TC,
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Statistical analysis

TG and HDL-C levels were determined Paired Student’s t test was used to
according to kit obtained from Bio compare values within each group over
Merieux, France. Plasma LDL-C was the treatment periods while independent
calculated by using this formula: [LDL- sample t tests were used to compare
C = Total cholesterol — (TG/5) — (HDL- between bromocriptine and control
C)] and the results were expressed in group. Data are presented as mean +
mg/dl.  High-sensitive C - reactive Standard error mean (SEM). P<0.05
protein (hsCRP) and TNF-alpha were was considered statistically significant
measured by enzyme-linked using a two-tailed test. Statistical
immunosorbent assay (ELISA) by kit analysis of data was performed using
fo_r each c_)f them provided by Demeditec the ~Statistical Package for Social
Diagnostics Gmbh, Germany. Sciences software version 21.0 (SPSS,

Chicago, IL)
Results

Baseline characters

Thirty-four women completed the study protocol. All those women were obese with BMI
range from 30-42 and with age between 23-62 years old. The baseline characters of women
were not different significantly between the two groups as shown in table 1.

Table 1. Baseline characters of the participant women, Data expressed meanSEM.

Parameters Control Bromocriptine
(n=16) (n=18)
Age 42.7+£3.5 43.9+2.3
WT 98.1+2.33 101.6+4.0
Height 1.65+0.02 1.67+£0.024
BMI 35.9+0.77 36.3+1.01
FBG 107.1+1.8 106.3+1.6
TC 184.6+5.7 187.9+8.1
TG 190.4+12.4 188.7+10.4
HDL-C 45.55+3.3 47.9+3.2
LDL-C 100.1+5.67 102.1+7.8
hsCRP 3.5+0.56 4.10+0.5
TNF-alpha 46.33+6.1 49.5+5.3
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Effect bromocriptine on anthropometric parameters

Both groups revealed a significant decrease in the WT and BMI after 12 weeks (P<0.05)
compared with baseline values. But the reduction in WT and BMI in bromocriptine group
were not significantly (P>0.05) different from that in control group (Table 2).

Table 2. Effect of bromocriptine on the body weight (WT) and body mass index (BMI)
after 12 weekstreatment and the change from baseline. Data expressed as mean+ SEM

Parameters Control Bromocriptine
WT Baseline 98.21+2.33 101.6+4.0
12 weeks 95.1+1.91° 97.0+3.222
Change 3.10£1.2 4.7£1.3
BMI Baseline 35.9+0.77 36.3+1.01
12 weeks 34.8+0.942 35.3+0.85%
Change -1.1+0.49 -1.01+0.45

4p<0.05 for the parameters after 12 weeks treatment compared to the baseline.

Effect of bromocriptine on metabolic parameters (FBG and lipid profile)

At the end of study, FBG level significantly (P<0.05) reduced in bromocriptine group but
not (P>0.05) in control group compared to the baseline value. The reduction in FBG level
were significantly (P<0.05) higher in bromocriptine group higher than that in the control
group. After 12 week of bromocriptine administration, TG and LDL-C significantly
(P<0.05) decreased while TC and HDL-C did not decrease significantly (P>0.05) compared
to initial value. In control group, all lipid parameters did not change significantly (P>0.05)
over the treatment period. Interestingly bromocriptine caused significant (P<0.05) reductions
in both TG and LDL-C level compared to the change occurred in control group.
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Table 3. Effect of bromocriptine on fasting glucose level and lipid profile in obese
women after 12 weeks treatment and the change from baseline. Data expressed as

Email:utjmed@utg.edu.iq

mean +SEM.

Parameters Control Bromocriptine

FB Baseline 107.1+1.8 106.3+1.6

G 12 weeks 102.1+2.7 91.242.4°
Change 5.0+3.12 15.1+2.7°

TC Baseline 184.6345.7 187.948.1
12 weeks 182.12+6.1 180.0+6.76
Change -2.54+4.2 -8.0+4.51

TG Baseline 190.39+12.4 188.7+£10.4
12 weeks 184.1+10.21 169.0+8.3?
Change -6.5+3.51 -19.5+3.64°

HD Baseline 45.55+3.3 47.9+£3.2

L-C 12 weeks 46.61 +2.4 53.3£3.6
Change 1.1+2.3 4.6£2.5

LD Baseline 100.1+5.67 102.1+7.8

L-C 12 weeks 98.0+7.4 92.5¢7.5°
Change -2.1+3.61 -9.6+4.4°

4p<0.05 for the parameters after 12 weeks treatment compared to the baseline. ?p<0.05 for change induced by
bromocriptine compared to that in control group.

Effect of bromocriptine on inflammatory parameters

After 12 weeks of therapy, bromocriptine markedly (P<0.05) lowered hsCRP and TNF-a as
compared to initial value while these parameters did not significantly (P>0.05) change over
the period of treatment in the control group. Importantly, the reduction hsCRP was
significantly (P<0.05) higher in bromocriptine group than that in control group. Although
there was tendency in lowering TNF-a level by bromocriptine treatment, this reduction was
not statistically significant (P>0.05) in comparison with the change in the control group.
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Table 4. Effect of bromocriptine on high sensitive C- reactive protein (hsCRP) and
tumor necrosis factor alpha (TNF-a) after 12 weeks period and the change from
baseline. Data expressed as mean+ SEM.

Parameters Control Bromocriptine
hsCRP Baseline 3.5+0.56 4.10+0.5
12 weeks 3.7+£0.54 2.74+0.42
Change 0.2+0.55 -1.33+0.4°
TNF-a Baseline 46.336.1 49.5+5.3
12 weeks 44.4+58.2 39.43+3.6%
Change -1.93+2.97 -9.94+2.2

ap<0.05 for the parameters after 12 weeks treatment compared to the baseline. °p<0.05 for change induced by

bromocriptine compared to that in control group.

Discussion

Effect of bromocriptine on body weight
and body mass index

In the present study, although
bromocriptine significantly reduced WT
and BMI over 12 weeks, it did not lower
WT and BMI more remarkable than
dietary advice and life style modification
alone in the control group. There are
many controversies in the effect ofcentral
dopamine agonist on the WT and BMI.
Some studies showed significant weight
loss with dopamine agonist therapy [16,
17] while other studies failed to
demonstrate significant weight loss.[14,
18]. The discrepancy in the effect of
dopamine agonist on WT and BMI may
be attributed to the differences in the
treatment duration, dietary and life-style

modifications and/or different patient
characters. The duration of the study is
main limitation factor to show significant
effect of bromocriptine on body weight
because it regulates eating behaviors via
acting on central dopaminergic neuron to
modulate food reward and pleasure and
hence need time to control of complex
processes driving feeding behavior [15].

Effect of bromocriptine on fasting
glucose level and lipid profile

The data of present study revealed that
12-week therapy of bromocriptine
resulted in remarkable improvement in
fasting glucose level of obese women.
This beneficial effect of Bromocriptine
on glycemic control is well documented
because bromocriptine in timed released
formulation marketed as (Cycloset) has
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been approved by FDA as antidiabetic
drugs. In our study, we used conventional
bromocriptine formulations (Parlodel)
which is different in bioavailability and
peak levels from the approved one.
However, previous study demonstrated
similar improvement in fasting glucose

and diurnal glucose level by using
conventional tablet of bromocriptine
25mg BID in obese women [14].

Also,Aminorroaya et al, showed
significant reduction in FBG after 12-
week treatment of 2.5mg bromocriptine
in obese diabetic patients [18].
Interestingly, in recent study, significant
improvement in insulin sensitivity and
glucose have been demonstrated in obese
subject after 2-week therapy of 2.5mg
once daily dose of bromocriptine [19].
The beneficial effect on glycemic control
by bromocriptine attributed to activation
of D2 -receptor in hypothalamus that

exerting suppressing effect on
noradrenergicserotonergic activities
which resulting in inhibiting hepatic

glucose  production and therefore

improving glucose level [20].

The present study also showed that
therapy with bromocriptine notably
improved lipid profile in obese subjected
as evident by significant lowering of TG
and LCL-C level compared to the
baseline and to the control group.
Consistently,  8-week  bromocriptine
treatments significantly lowered free fatty
acid, TG and TC in obese non-diabetic
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women [21]. Additionally,(Cincotta et al
1999) reported substantial improvement
in serum lipid profile after 6 moth
treatments with bromocriptine in diabetic
patients [22]. This lipid lowering effect of
bromocriptine also can explained by
resettingthe abnormally elevated
hypothalamic noradrenergic tone thus
inhibiting lipolysis, decrease FFA and TG
level [20].

Effect of bromocriptine on
inflammatory parameters

Low grade metabolic inflammation is a
hall mark characterizing obesity and has
been considered as driving force for
insulin resistance, metabolic syndrome
and T2D [23]. Numerous studies have
demonstrated causal association  of
inflammatory markers like (hsCRP&
TNF-a) with the development of insulin
resistance, dyslipidemia and diabetes and
CVD [8, 24, 25]. The data from our study
demonstrated that administration of
central dopamine agonist, bromocriptine,
effectively suppressed the metabolic
inflammatory response associated with
obesity as evident by significant lowering
of acute inflammatory protein namely,
hsCRP and the proinflammatory cytokine
namely, TNF-a after 12-week treatment.
The inhibitory effect of dopamine agonist
bromocriptine and cabergoline on low
grade systemic inflammatory response
have Dbeen previously reported by
(Krysiak et al 2014) in two studies [26,
27].We mentioned that obesity associated
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proinflammatory cytokine (TNF and IL-
1) will enhance TG production via
promoting lipolysis and decrease TG
clearance via suppressing lipoprotein
lipase [7, 9]. Additionally, chronic over
nutrition  will induce  metabolic
inflammatory response in
hypothalamusleading to a spectrum of
metabolic syndrome disorders such as
obesity, insulin resistance, and diabetes
[28]. Interestingly, suppression  of
inflammation has been shown as an
effective therapeutic strategy against over

inflammatory medications such as aspirin
[29] and salsalate [30] have proven
effective against T2D and related lipid
disorders in clinical trials. Therefore; the
anti-inflammatory effects of
bromocriptine might further contribute to
its beneficial effect on glucose and lipid
and metabolism. Collectivelyfrom data of
this study, we can conclude that
bromocriptine effectively reduced fasting
glucose, improved lipid profile and
suppressed low grade inflammatory
response in obese women.

nutrition related glucose disorders. Anti-
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