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energy expenditure, and cortisol and thyroid hormone levels.

Serotonin and Leptin:
Hormonal processes In the brain as regulators of body weight.
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INTRODUCTION | MATERIALS AND METHODS

In the last few years significant progress has been made in the study of Review of valid online database (Pubmed, Elsevier). With the use of
pathophysiology due to the research of pleiotropic and hormonal keywords (microglia, obesity, POMC, brain, serotonin, cholesterol),
Interactions and their correlation with behavioral factors. Leptin produced articles were selected from reliable journals whose results were
In adipose tissue modulates the negative feedback system towards the examined and summed up. .

Hypothalamus has become widely known as the “appetite” hormone. At

the same time, the capability of serotonin transfer is correlated with . PURPOSE

cholesterol levels: " . The aim of this study is to investigate the contribution of the brain to

! welght control. We focus on the role of leptin and serotonin.

LEPTIN . ' ‘ V
 In common obesity, leptin levels are proportiohal to the amount of fat, THERAPEUT | C INTERVENTION

resulting In obesity related to hyperllpldemla and leptin resistance. fr
+ It has been shown that both normal‘and long-term recombinant leptin cannot Admrms ation %‘ recomblnant oL Tas cONFHIDUTag L

be considered as |mportant therapeuticagents for Welght loss and -hunger ' Y '.,V 4 L' "
requlation. 1 A signlflcant decrease: of@h bpdy Welght and fatty tissue.

» After weight loss, blood levels of thyroxine, triidothyronine and leptin are ' 2 ‘Restoration of insulin’s effeet, DL&betes Mellitus type II and hyperllpldemla

decreased, and ghrelin Is decreased resulting In hunger and a reductlon In the /4 treatment (o
metabolic rate. | 3 CD4+ T cells proliferation and regglatlon of cytokines production.

At the same time, it has been observed that various metabolic.and 4. Treatment of hypothyroidism and Hypogonadotropic.hypogonadism. -
neurohormonal profiles of people who lost weight resemble thoSe of leptin

deficient individuals. In other words the state of weight loss:can be ‘considered ‘ Central leptin resistance | Central and peripheral leptin resistance |

Ieptm def|C|ency a) Failure to cross the BBB I
o' Replenishing this hormone promotes further fat loss by | mcreasmg the skeletal AL

0 .

muscle functioning, sympathetic nervous system, metabolic hormones and T3/ -y ~Z ¥
T4 fraction in circulation ‘ - ’
° N 1Nl " " T BBB NS N N

However, recent research has shown that leptin injection in. women with 7 T ST NURRN SOE S SRR

significant weight loss after gastric bypass has no effect on weight; fat mass,

1. Low gene expression
if " 2. Gene mutation

c) Impaired leptin signaling pathway

LEPTIN RESISTANCE o~ EETT Y o

| T NPY POMC

Leptin resistance is roughly defined as the presence of elevated levels of the
hormone, combined with absence of its physiological biological ‘effect. £ N ol AR )

. Limited blood-brain‘barrier permeability, reduced functionality of leptin- ' %8 =+ 3 SEROT&\“ | N

receptors as well as presence of inflammatory agents have been suggested as \

notential causes. "Thereis a S|gn|f|cant correlatlon bet

en 5HTTLPR polymorphism and

e Obesity initiates low-intensity inflammatory processes with CRP, TNF-a. ' llpld levels in aII ages. The (:anectl etween cholesterol and serotonin

and LPS inflammatory mediators, to induce leptin production. High leptin levels éS demonstrated In humantembryor)lc cell cultures, where depletion of
in turn induce down-regulation of its respective receptors. /! thgformer brought li’4r-ITT transporter deactivation. In addition,
« A high-lipid diet is implicated to induce leptin resistance due to the | *. decj‘eased Yée(ﬂ levels : || membrane fluidity and
interaction of the latter with the dietary factor SOCS3. + . A ?‘ “2 conse ue y're'd tonln uptake.
« Atthe same time, there Is a possibility of alteration of the normal microbial N ug"the under - . 50‘53‘ aS not yet been elucidated, it has
flora on the grounds of leptin resistance. b en suggess that the lipid bilayers dysfunction could be a potential
. n N IA"

g MW, . etiologic factor factor.

4

W Serum levels of total, HOL and LDL cholesterol by serotonin transporter gene linked promater region (5-HTTLPR) polymaorphism in different age groups during a bongitedinal study.
;e“ 11 genotype Ifs genotype 5fs genotype | allele effect (F value)
4 year old
Total cholesterol 0.071 £ 0.063 — 0047 + 0.063 —0.092 40,121 0655, p=0.419
& ' HDL cholesterl — 0.039 4+ 0.063 0.034 + 0.064 0.020+0.121 0.030, p=0.862 .
LDL cholesterod 0.096 + 0.062 — 0068 + 0.063 —0.107 £0.121 0857, p=0.345 '
‘ " '
. 15 year old
ParaVentricular Nuclevs L ‘ ‘ Total cholesterol 0.041 + 0.045 0.004 + 0.045 — 0,158 +0.082 4132 p=0.042
Cacand Order e L /e HDL chadesteral — 0016+ 0.046 0.032 + 0.046 —0.051 + 0.083 0.218, p="0.540
i % f }  LDL cholesterod 0.053 + 0.046 — 0008 + 0.046 — 0160 + 0.082 4.231, p=0.040
Neurons = Decrease Hunger ¥ \
n - ) J' [N,
YR Bikcin s v, ‘ | 18 year old
AT —4__ o Total cholesterol 0.058 + 0.051 — 0011 £0.050 —~0.151 £ 0.093 2979, p=0.085
aMSH &' HDL cholesterol 0.006 + 0.052 — 0003 +0.051 — 0.007 + 0.004 0.007, p=0.932
Hypothalamus ¢ o ‘ 1 } \ | LDL cholesterod 0.005 £ 0,050 0.054 £ 0.052 —0.194 £ 0.093 4.932, p=01025
: , POMC ¥ 25 year old
First Order i i ' ' Total cholesterol 0.067 + 0.070 — 0026+ 0.066 - 0098 +0.114 0.850, p=0.348
Neurons - " CART ™ "p9 \ . HOL cholesterol — 0L09B + 0,070 0.015 + 0066 021340113 4142, p=0.042
' - ¢. LDL cholesterol 0.105 £ 0.070 — 0034 + 0.066 ~0.175+0.114 2802, p=0.005
Esop;a\-g:; ------ L !. .lr \‘ Total, HOL and LDL chosestersl levels I.’“-._J.'E:-iS-:"Ij a8 mean + 5, £-scores stand for cohirt .]L'|_|u5-l-."l:| value. In COMMpParisomn of gfs ws 51 and Ifl ANOVA F statistic 1S |:II'E:iI."I'.IEI.'|.
B Jejunt:y, '.'(6 '" )
T lleum Ghiadii = : ' A
9 L
Stomach AmyllnGlucagon Lepun "D J - CO N C L U S I O N
Duod | Adiponecti | et L | .
S — 7 A PP ‘-;'-"-”-”@-‘- " oy 3 | Hormonal pathways appear to affect human psychology by controlling the
Leptin resistance is diet induce ' Ao ’, oA, : : : : : :
X pd : lov dists hish oAk - human weight in a biochemical and a behavioral way. This approach seems to
\letary fructose ana/or diets J4 1K /4 | | ¢ - 4 - ; g
Y Gm MY &\ complicate our understanding of the mechanisms associated with obesity.
in both fat and carbohydrate alters ﬁ‘ 8 /) S

Vil A y P04 | However, various data enable the development of new biomarkers and
therapeutical approaches.

the blood brain barrier leptin ~  coton om “Wr'v s

transport system. Appen lix
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