Adjusted Serum leptin and leptin
Adiponectin ratio in correlation with
Hyperemesis gravidarum

Thesis

Submitted for partial fulfillment of Master degree in Obestatrics
and Gynecology

Presented by

Ahmed Hafez Saad
M.B., B.Ch (2010)
Faculty of Medicine- Ain shams University
Resident of Obstetrics & Gynecology (Manshyet —El bakry General
Hospital)

Supervised by

Prof. Dr. Hazem Amin Hassan Elzeneny

Professor of Obestatrics and Gynaecology

Faculty of Medicine, Ain Shams University

Prof. Dr. Mohamed sayed Ali

Professor of Obestatrics and Gynaecology

Faculty of Medicine, Ain Shams University

Dr. Mohamed Abd-Hameed Abd El-Hafeez

Assistant Professor of Obestetrics and Gynecology
Faculty of Medicine, Ain Shams University
Faculty of Medicine
Ain Shams University
2017



G ) Gl sl sl b o 30
ankdl ae Jond|

Ul
i) asys ch Jgvazl] dibo g3
Yy PYVA
ndall/ sy Bl ol [

oyl g cdall ugs 59l
s (ne daaler —Cahdf 48
(85K Rpin aiihana) 5313 ekl ol paf g it
) Caod
31 S (el pi /3L
sty sluddl ool yal 3wl
et (A Aaals -cdall A8
ol i aa 13
sty sLuddl oolyal 3Ll
s (1 Aaaly -dall 28
B! die duend! i chaane /3 1
sty sLuddl alpal e luva Slicel
s (1 Aaaly -dall 28

s (e Aol
YV 5,0l



LJf.leg._bli‘L.m
Cal li] Liale L Yl

L lan! 3A0

PT ¥ 5)al 5y



- e = .

Acknowledgement

First and Foremost thanks to Allah the most merciful.

| wish to express my deep appreciation and sincere gratitude to
Prof. Dr. Hazem Amin Hassan Elzeneny

Professor of Obstetrics and Gynecology Faculty of medicine,
Ain Shams University, for his close supervision, valuable
instructions, continuous help,

patience and guidance. He has generously devoted much of
his time and effort for planning and supervision of this study. It
was a great honor for me to work under his supervision.

My deepest gratitude to Prof. Dr. Mohamed Sayed ALI,
Professor of Obstetrics and Gynecology Faculty of medicine,
Ain Shams University, who generously supervised my work in
a supportive and educational way

| wish to express my gratitude to Dr.Mohamed Abdel Hamed
Abdel Hafez Assistant Professor of Obstetrics and Gynecology,
Faculty of medicine, Ain Shams University, for his support and
helping me throught out this work.

I would like to thank, Dr.Amal Abdel Salam Ahmed Mansour,
Assistant professor of medical Biochemistry and Molecular
Biology, Ain shams university for her sincere help in the
laboratory work.

I would like also to thank all my professors, my patients

and my family for their great help.

2

Abmed Hafez Saad



& List of Contents

Contents
SUBJECTS PAGE
o List of Abbreviations.........ccummmsmnsssnesn I
o Listof table ... ——— 11
o List 0of Figures ......cummmmsmsmsesssssssssssssssssssssssssassnnss II-1V
o INtroduction ... —————— 1
o Aim of the Work.....cccumnnmsnsnsssnnsssnnsssssssssnsssnes 5
o Review of literature: .........ccorrnnrinsssssnsssnssssessnnnns
Chapter 1: Hyperemesis Gravidarum . ................... 6
Chapter 2: Leptin.......coooviiiiiiiiiiieeeeceeeiiine e 43
Chapter 3: AdIpoNectin........ccooeveeeevviviiiiiiiiieeeeenn, 54
Chapter 4: Leptin to adiponectin ratio .................. 73
e Patients And Methods........cccocrrnmnrsnsmsnssnsessnsassnsans 76
o Results...rs s ———— 85
LI D R 011 1 () o 109
®  SUMMATY weoversrssessarssnsssssasssssssssssssssssssasssssssssasssssssssassss 119
LI 0700 ¢ Lol U1 1] o) o 124
e Recommendations ... 125
o References. ......————— 126
e Arabic SUuMMArYy ... ———— --




& List of Abbreviations

ACRP30
AdipoR
ALT

ALL
AST
AMPK

BMI
cAd
CAD
CNS
DBG
DNA
EGF
gAd
G.age
GBP
GnRH
HB-EGF
HCG
HG
HMW
hMADS

IBD
IL
KDa
L/A
LMW
LRH-I
MHG
m-RNA
NPY
OB-RI
Ob-Rs
PAI-1
PPAR

List of Abbreviations

Adipocyte Complement Related Protein of 30

. Adiponectin Receptors

Alanine Amino Transferase
Adjusted Leptin Level

. Aspartate AminoTransferase

Adenosine Monophosphate activated protein
Kinase

Body mass index

collagenous domain

Coronary Artery Disease

_ Central nervous system
" Diagnostic Biomarker Genetics

Deoxyribonucleic Acid

. Epidermal Growth Factor

globular Adiponectin

. Gestational age

. Gelatin Binding Protein.

" Gonadotropin-releasing hormone

: Heparin Binding EGF-like growth factor
- Human chorionic gonadotropin

_ Hyperemsis gravidarum

" High Molecular Weight

human Multipotent Adipose-Derived Stem

~cells
" Inflammatory Bowel Disease

Interleukin

. Kilo Dalton.
- Leptin/Adiponectin ratio.

. Low molecular weight.

" liver receptor homolog-1

. Mild hyperemsis gravidarum.
- Messenger Ribonuceloic acid

- NeuropeptideY

- Long form leptin receptor

- Short form leptin receptor

: Plasminogen Activator Inhibitor type 1

: Peroxisome Proliferator-Activated Receptor




& List of Abbreviations

ROC
SHG
SNS

TNF
WAT

- Receiver operating characterstic curve
. Sever Hyperemsis gravidarum.
: Sympathetic Nervous System

_ Tumor Necrosis Factor
" White Adipose Tissue




_esList of Table

List of Tables

Tab. No.

Subject

Page

Table(1)

Descriptive data of the studied groups

87

Table(2)

Descriptive data of women with Hypermesis
Gravidarum Group (A) And controls Group (B) as
ketones level.

88

Table(3)

Descriptive data of women with
HypermesisGravidarum Group (A) And controls
Group (B) as regards serum leptin and adiponectin
level

95

Table(4)

Descreptive data of women with Hypermesis
Gravidarum Group (A) And controls Group (B) as
regards Adjusted serum leptin level

97

Table(5)

Correlation between Leptin level and different
variables.

98

Table(6)

Correlation between Adiponectin level and different
variables.

99

Table(7)

Correlation between Leptin level and different
variables.

100

Table(8)

Descreptive data of women with Hyperemesis
Gravidarum Group (A) And controls Group (B) as
regards Leptin / adiponectin ratio level.

104

Table (9)

Descreptive data of women with severe hyperemsis
gravidarum,non severe hyperemsis gravidarum and
normal pregnant women (controls) as regard leptin
to adiponectin ratio

105

Table (10)

Descreptive data of women with severe hyperemsis
(admitted to Intensive care unit)and mild
hyperemsis gravidarum that does not complicated
and not admitted to ICU as regard leptin to
adiponectin ratio

106

Table (11)

Sensitivity, specificity, accuracy, positive predictive
value and negative predictive value of adjusted
leptin level. leptin, adiponectin and their ratio

108




& List of Figures

List of Figures

Fig.
No.

Subject

Page

Fig. (1)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard age.

88

Fig. (2)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard Gestational age.

89

Fig. (3)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regardBody mass index.

89

Fig. (4)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard ketones in urine

90

Fig. (5)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard HCT value.

90

Fig. (6)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard Sodium level.

91

Fig. (7)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard potassium level.

91

Fig. (8)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard Total bilirubin level

92

Fig. (9)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard AST level

92

Fig.(10)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard ALT level

93

Fig.(11)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard Urea

93

Fig.(12)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)

94




& List of Figures

Fig.
No.

Subject

Page

group (B) as regard creatnine.

Fig.(13)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard presence of nausea and
vomiting

94

Fig.(14)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard Serum Leptin Level

96

Fig.(15)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard Serum Adiponectin Level.

96

Fig.(16)

Descriptive data of pregnant women with (HG)
group (A) and normal pregnant women (controls)
group (B) as regard Adjusted serum Level

98

Fig.(17)

Receiver Operating Characteristic (ROC) curve of
Leptin with Hyperemsis Gravidraum.

101

Fig.(18)

Receiver Operating Characteristic (ROC) curve of
Adiponectin with Hyperemsis Gravidraum

102

Fig.(19)

Receiver Operating Characteristic (ROC) curve of
Adjusted serum leptin level with Hyperemsis

Gravidraum.

103

Fig.(20)

Descriptive data of pregnant women with (HG)
group (A) and normotensive. Pregnant women
(controls) group (B) as Leptin/adiponectin ratio.

104

Fig.(21)

Receiver Operating Characteristic (ROC) curve of
Leptin/adiponectin  ratio of control  versus
Hyperemsis Gravidraum.

107




& Introduction

Iinfroduction

Hyperemesis gravidarum [HG] is a significant but
underappreciated illness of pregnancy. It is the most
commen indication for admission to the hospital in the first
half of pregnancy and second only to preterm labour as a
cause of hospitalization overall. Hyperemesis gravidarum is
a state characterized by intractable vomiting during
pregnancy, leading to dehydration, ketonemia, electrolyte
imbalance and weight loss (Goodwin et al., 2006).

Nausea and vomiting is a common symptom of early
pregnancy. Affecting up to 80 % of women. While the
reported incidence of hyperemesis gravidraum is 0. 5-2. 0%
(V, Kirk and PapGeorghiou, 2006).

Although recent research say that the pathophysiology
for hyperemesis gravidraum is not clear. It has been
proposed that hormonal allergen, genetic factors,
immunolgical, neuropsychosomotic, metabolic factors may
play a role in the etiology of hyperemsis gravidraum
(Karaca, Lee and Brady, 2009).

Leptin and adiponectin are the hormones that are
secreated mainly by the adipose tissue to signal the status
of body energy stores to the central nervous system. As a
signal of energy sufficiency, adequate leptin levels suppress
feeding and permit energy-costly neuro endocrine functions
(Bates et al., 2004).

(1)



& Introduction

Leptin:

Is a circulating hormone which acts as an afferent
satiety signal to regulate body weight and has a structure
similar to that of cytokines. A relationship between leptin
and hyperemesis gravidraum was originally based on the
crucial role in reducing appetite and raising the
consumption of energy by interacting with other factors
such as cortisol, thyroid hormones and insulin (Considine
and Caro 2008).

Supporters of the leptin theory stated that this could be
a false negative finding due to a negative energy balance in
HG patients, a dramatic decrease in leptin levels being
observed in other situations with a negative energy balance,
such as fasting (Kolaczynski et al., 2009).

Adiponectin:

A protein hormone produced and secreted exclusively
by adipocytes (fat cells) that regulates the metabolism of
lipids and glucose. Adiponectin influences the body's
response to insulin. Adiponectin also has anti inflammatory
effects on the cells lining the walls of blood vessels.

Matrnal serum adiponectin decreases in case of
hyperemesis gravidraum.

Like in case of fasting due to decrease in fat cells in
which this protein hormone is secreated from. Leptin
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concentration in normal pregnancy was determined to be
between 7. 4 and 19 ng / ml (Magarifos et al., 2007).

Circulating leptin levels are elevated during
pregnancy, reaching a peak during the second trimester and
remain elevated until parturition (Leeand Brady 2009).

Although the pathophysiology for hyperemesis
gravidarum is not clear. Maternal leptin level increases
progressively during gestation. However, in other
hypothesis, rapid increase in maternal leptin concentration
disproportional to gestational week is a marker for
hyperemesis gravidarum (Enriori and Evans et al., 2007).

Adjusted leptin levels is a predictor for hyperemsis
gravidarum in which it is significantly high, and shows an
increase with gestational weeks of first trimester and
reaches a high peak levels at the second trimester. Adjusted
leptin levels is calculated by : maternal serum leptin level /
gestional week. Thus concluded that adjusted leptin level
(ALL) is a fundamental factor triggering the development
of hyperemesis gravidarum can also be a good predictor for
it (Henson and Castracene, 2008).

A prospective study was carried out at the early
prenatal care unit, SSk Ankara Women Health and
Teaching Hospital on Leptin / adiponectin ratio which
show that this ratiohave a siginificant role in hyperemsis
gravidrum. It is calculated by dividing the maternal serum
leptin levels which show an increase in cases of

©)



& Introduction

hyperemesis gravidraum by the maternal serum adiponectin
levels which show decrease in hyperemsis gravidraum.
leptin / adiponectin ratio will be significance with
hyperemsis gravidraum in the first trimester of pregnancy
(Mantzoros et al., 2004).

(4)



& Aim of the work,

Aim of the work

The aim of this study is to determine the level of
serum leptin, adiponectin and leptin /adiponectin ratio in
women with hyperemesis gravidraum and compare it with
those with normal pregnancy in order to speculate a
possible role for adiponectin or leptin in pathogenesis of
HG.
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