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ABSTRACT

Adiponectin is a macromolecular complex similathe members of the C1q and other collagenous haguek
Pregnancy is a unique physiologic state that isc@ate with profound alterations in maternal metab@ndocrine and
vascular function, designed to ensure the delivefyappropriate energy, the role of the fat-deriviedrmone.
Adiponectin is emerging recognition of the broadagrof physiologic processes upon which this adip@kmpacts.
Adiponectin is secreted by white adipose tissue #@ni$ anti-diabetes, anti-atherosclerosis, arftammation and
antitumor activities, which directly link to thedhi molecular weight. Adiponectin mediates its attiin the periphery via
two receptors, AdipoR1 and AdipoR2. Adiponectineqgors are present in many reproductive tissudsdimg the central
nervous system, ovaries, oviduct, endometrium astt$. Adiponectin influences gonadotropin releasemal pregnancy
and assist reproduction outcomes. Adiponectin, @eti@al adipokine, represents a major link betwedresity and
reproduction. Higher levels of adiponectin are agge with improve menstrual function and bettetcomes in assisted

reproductive cycles.
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INTRODUCTION

Obesity reach epidemic proportions in developind developed countries. Obesity is the most comninwanic
disease in the U.S. According to the practice caemiof the American Society for Reproductive Maukc[1].
Despite worldwide awareness, incidence of obesiinéreasing and obesity describe as the new wattdepidemic [2].
Metabolic disorders such as the development ofimsesistance result from the increasing incideotebesity and have
serious ramifications on the progression of lifetimealth problems such as type Il diabetes, caadmuar disease,

dyslipidemia and hypertension.

Adipose tissue secretes proteins and lipids anélmétzes hormones that regulate not only energydostasis
but also influence reproduction and immune functidrsignificant proportion of the infertile populah are obese with a
plethora of reproductive complications including nstual dysfunction and an ovulation, and miscggia
[3,4,5,6,7,8,9,10].

Adipose tissue secretes several proteins and kbieagieptides adipokines that act either locally ][11
Adipose tissue is primarily compose of lipid ladstipocytes surrounded by loose connective tissuaumans, most fat
is white adipose tissue, in contrast to animalsicivhs brown adipose tissue [12]. The abundant aaifes serve as
triglyceride storage and are surrounded by a nétwbcollagen fibers, vascular elements, fibroldastd immune system
cells [12]. The metabolic role of adipose tissuansenergy storage compartment. Many of the matabohsequences of

obesity are cause by altered secretion of adipsgkine
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Adipose tissue functions as a highly specializedioerine and paracrine organ producing an arradifokines,
as well as eliciting cell mediate effects via pfl@ammatory and anti-inflammatory cells and also darcing various
cytokines and chemokines. Such factors have lowdlsystemic biological effects, influence insulensitivity and the

development of diseases such as atherosclerosis.
ADIPONECTIN

Adiponectin independently discovered between 1988 2996 and given different names including apM1,
Acrp30, GBP28 and adipQ [13,14].

Adiponectin is a protein hormone that modulatesumlver of metabolic processes, including glucoselatipn
and fatty acid catabolism and secreted from aditiesae into the blood-stream and is very abunataptasma relative to
many hormones[15]. The adiponectin gene is locatedhromosome 3927, in a region as a susceptiloliys for type I

diabetes and adiposity and is thought to potemgtiadk obesity to insulin resistance[16,17,18].

Adiponectin is a protein of 245 amino acids, camsisof four domains, an amino-terminal signal s=upe,

a variable region, a collagenous domain (cAd)andraoxy-terminal globular domain (gAd)[14].

Adiponectin is one of the most abundantly secreaelipokines and corresponds to 0.05% of the serum
proteins [20]. The serum levels are 3—-30 mg/mLumhns and 3—-6 mg/mL in rodents [21]. Adiponectireisited to the
complement 1qg family and contains a carboxyl-teahiglobular domain and an aminoterminal collagendamain.
Adiponectin secrete by adipose tissue in the fofma drimer as a low-molecular-weight (LMW), a comdiion of
two trimers as a middle molecular weight (MMW) o six trimers as a high-molecular-weight (HMW) forand

circulates either as a trimer or an oligomer [22225].

Adiponectin cDNA was first isolated by large scaleandom sequencing of the human adipose tissue
cDNA library. It is a collagen like protein that &xclusively synthesized in white adipose tissué Bninduce during
adipocyte differentiation and circulates at relatyv high concentrations in the serum. Once syntlkesi mammalian
adiponectin undergoes post-translational, hydrdigiiaand glycosylation yielding eight isoforms. Sikthe adiponectin

isoforms are glycosylated[26].

Receptors for adiponectin, AdipoR1 and AdipoR2 aNvsred in mice and a third receptor, t-cadherimtified

although the tissue distribution and functionahgfigance of the latter remain to be elucidate 287,

Actions of adiponectin mediated through activatioh AMPK, leading to inhibition of acetyl coenzyme
A carboxylase and an increased fatty acid betaatiad [29]. Activation of AMPK acts to regulate egg homeostasis of
the cell via fatty acid oxidation and glucose ugtatimulation. Adiponectin is markedly reduce iresity and rises with

prolong fasting and severe weight reduction.

AdipoR1 express ubiquitously, most abundantly irlstal muscle, whereas AdipoR2 express in the .liver

AdipoR1 functions as a high affinity receptor fdolyular adiponectin and a low affinity for full Igth adiponectin[30].

Adiponectin suppresses SREBP1c by AdipoR1, ondefinctional receptors for adiponectin, and furttere
that suppressing either AMP-activated protein kengsMPK) via its upstream kinase LKB1 deletion caelsthe negative
effect of adiponectin on SREBP1c expression[31].
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Both AdipoR1 and AdiopR2 bind adiponectin with a@30 in the range of 0.7-2.4 pmol/L [32].

In addition to its effects on insulin sensitivitggdiponectin increases lipoprotein lipase and loviipid levels,
increases nitric oxide production in endotheliallsc@nd induces angiogenesis and mediates ansinmflatory and
antiatherogenic actions [33,34,35,36,37]. It isorégd, the adiponectin levels are low in patienithvbreast cancer,

endometrial cancer, gastrointestinal cancer anstgi® cancer [38,39,40,41,42].

Moreover, adiponectin acts as a hormone to fine-tenergy homeostasis involving food intake and the
catabolism of carbohydrate and lipid and may o#ferinteresting alternative treatment for type klgites, obesity and

metabolic disturbances [2,43].
ADIPONECTIN AND PREGNANCY

Pregnancy is a unique physiologic state that i®a@ated with profound alterations in maternal metih
endocrine and vascular function, and designed sarerthe delivery of appropriate energy and nofrito the developing
fetus. In this context, the role of the fat deriviedrmone adiponectin is emerging recognition of head array of

physiologic processes upon which this adipokinesiotp.

The effects of adipokines on the process of ovutatovarian steroidogenesis and the maintenanpeeghancy
have received limited attention. A role of adipdirem ovarian steroidogenesis described but agraation is likely given

the negative effects of testosterone on circuladitigonectin in humans [49,50].

Cytokines produce by three different placental tgles; the Hofbauer cells, the trophoblast ceit$ the vascular
endothelium cells. Adiponectin receptors are preserthe human placenta. The human placenta ex@égmnectin.
AdipoR2 particularly expressed in human syncytipbrmblast and cytotrophoblast [50,51,52,53]. Plaaeatliponectin
acts through a pathway common for adiponectin tgrialy the phosphorylation status of p38 and MABK]]

Adiponectin has a direct role to obesity or gestal diabetes but recent finding suggest that a fot
adiponectin and AdipoR1 in placental angiogenesi$ placental apoptosis. Recent data also showshwdd@ponectin
secretion and adiponectin transcript levels in sltipose tissues decline as gestation progress inviean women

[54,55,56,57,58]. Adiponectin is reduced by incheggoncentrations of estrogens and increased &f [4G].

Adiponectin is implicate in the pathogenesis ofulits resistant and increase in adiponectin levelsmotes
insulin sensitivity. The beginning of pregnancyclsaracterize by tissue accretion where as latenprezy is notable for
insulin resistance and facilitate lipolysis. In lgapregnancy, insulin secretion increases, althounglulin sensitivity is
unchanged, decreased or even increased. In latatigas because of the progressive increase inppaadial glucose,

insulin requirements must increase [43,46,47].

Adiponectin is negatively correlated with HOMA-IRhéh a decrease in maternal adiponectin after dgliver
indicates a significant placental contribution thp@mnectin production. In addition, adiponectindks/correlate with whole
body insulin sensitivity, because of the insulimsizing effects of adiponectin in muscle and djvadiponectin reduces
hepatic glucose production and enhances insulioradn the liver and peripheral utilization of ghse[19,48].
Given these data regarding expression of AdipoR1 AdipoR2 in the placenta, adiponectin may afféet constantly

changing metabolic state throughout pregnancy.

| Impact Factor(JCC): 1.3268 - This article can be denloaded from www.impactjournals.us




| 96 Majid Khandouzi & Manab Deka

Adiponectin in
normal pregnancy

iptake in skeletal muscle
cose production

Inflammatory cytokines.
e.g. TNFa and IL-6 §

e

Insulin resistance

Transcription of
adiponectin } ¢

\ Hyperinsulinemia
onectin in

Adiponectin in T
PE

NF-xB signaling) %
/ hY
/ Nitric oxide pmnucuonf
i
Insulin sensitivity | CRP production}
@ Aggravation of insulin resistance @ Attenuation of inflammatory response in the

vascular wall and improved vascular function
and/or adiponectin resistance

Figure 1
CONCLUSIONS

The adiponectin produced by adipose tissue andedlt@ith obesity, clearly influence energy homesistand
undoubtedly affect female fertility. The paucity information implicating a role for adiponectinaty central of female

reproduction makes any firm statements at this pineearious in nature.

Obesity is causing serious health issues, includingvulation and infertility. Because it is assteiwith low
adiponectin levels and given that many reproductiemdocrine tissues express adiponectin receptors,
adiponectin represents an important hormonal liekwbken adipose tissue and the reproductive systam.relationship

between obesity and normal endocrine reproductixetfon is fertile ground for future research.
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