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Obesity and Reproduction

AAAA ez AT F& v 77 F43] 5o IF 14 Asts w2 24 HAUth
A RZA7}F A= (World Health Organization, 1997) H| A EA Aol oz} 2Hd glojA] wivkg
€ TR AEoF F R AR vt HWRE FRE ARRES 43 7] U e
A A AR Y (world-wide epidemic)y 2.2 FHF8l5L vk AFo e AAHvHY] FHEO]
i 1~6% F7Fekal dom 2003 oA A Y 62%7F vl & FAFolR, 33%T H|THo]
ke Warh vk vl T Agoralo] A¢gh o] 3ol whet uirt Q177 A FUbehiL

2l Aol
NjEe # el Qs vk 2ol Ak wdEY
H

1}

L LN j=ae}
AR ope, G, AFHAL, AP F 49U T ool oy el WEEL wAG
)::; olo =

o u 170
(Kirshner, 1982). 404 ¥]ZA ojXo] ©x] A5 Ao = 0] 333 GEHH, H|Tkl 9o
7.1d0] @5EYE Bu% Qlvh WgF vk ARy ol duts dagol dlgol & ¢EA itk
7k A% 717 BE ouiwh, 53] ERaRkl AL Bt 9 2 v Fole, JalEe
Ak 7% A e Frbet B2 E o) 5448 £3] 1) (Pasquali and Casimirri, 1993;

Norman and Clark, 1998; Lake et al, 1997).
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1. HIgtol Hol9t &7

1) Hi2te] o

Hlgkolgk AWM (adipose tissue)oll triglyceride®] #Ao] Zz3fE o] e AHE Ul HR
(obesity) A2 245 Elsta HAF (overweight)y e HT0) OIFAHT (ideal weight) & 23He
74-g-ojtt.

ol’dAF (pounds)E ThEE T& FAjoz AEE £ Utk

% 9] 43: 100 + (4 X (height(inches)-60))

% A 120+ (4 X (height(inches)-60))

AA LS SAshe Wole oy 77 Itk 7 AE3E AL hydrodensitometry S 0] 88k 4l
Aol A densityE FAsHE W0y ol HAZ AMESL7] o129 calipers ©]83 skin fold 57
o1}, imaging technique8- )-8k} et A A= x4 (body mass index; BMDE A3 gh-& o] 88}
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X densitometry=. 543 g3t & dxjgc

% A AF AF (BML Kgm') = A% Kgy719) AF ()

AEF AFE N1FELR 25 0}/‘3}01?1; A2E Qat=d, AT 57} 25~299 AlolQl AL}
ATl siFEM 30 ofgoln] HRto g FFETE T2yt BMIZ} RobE 500Ul Aol Sl
A dEd e Ad=rt -‘-"-‘-O}X‘E} B, =] wigk 712 obd 2 AR AL Elt. AT AE
7} B&3E Zlo] Aoy, WHO (Asia-Pacific Region)9} th g hals] o 1 HAF9f 715& BMI > 23,
HiRke] 71E BMI > 2508 ASgict. A ¥ 714 AT7E Ful ASH R AL
a7k kit skl

2) H|Zte

O

=
TTr

Hjgte] glojA ARl ALY gt opet ApRAIEe] WFeljop Exo} F HAA WU
@A aejstedor gt

{1) Hypertrophic type vs Hyperplastic type

AP EE Hopa7]o] AT xA oz HE WAHC o] A7 WEd APRAEY F= 58] A

27, frobl, Blobr] 5o F83 AVIE AXEA DA AT it oA nA |

T A ¥or AAFo] 30 Kg& {7l Adle A4zt ALAE 3717F AXTH} o] §A

A HE oAl AAlEe] 7 FotE A S AAIEY] o Aolafoge dadA

ech A dopr|gkoly IHRkR} o] Ak E o] 7t FrkE vk A&t ofHTh
2+z}e) X]‘”/‘ﬂi’: 9] 3717} AXJE B$E hypertrophic type of obesity2} 3131, AFAMEL] 47t @

o}z 9l -8 hyperplastic type of obesity2} 3t} &, Axbe Aloj @yl whg-atn] Ao wA

Shal, b Ao} ARE I G F7t Bl

{2) Gynoid obesity {(pear or peripheral type) vs Android obesity {apple or abdominal type)

Gynoid obesitys= lower body (femoral and gluteal region)oll AYz=2]0] X35} ¥, Android obesity
= Agxzol F9 FAE4 abdominal wall¥} visceral mesenteryo] |3}, oA AR ES
nsulinol} & whg8}A] 31, catecholamined] F wH-8la dlAMH2F Y activedld, hyperinsulinemia,
impaired glucose tolerance, DM, increased androgen 4§43, SHBG2] Z4 53 ¢ LA #& o] vk
e gl AHold T 2 AEH F 9 wolv zoE Azt 53] waisthip ratio
T HDL, (HDL ZFollA] 8% A% ool 714 #9 fraction) level] FR8 o EAxFEA] Hhn)
dle] BAE 2] Waisthip ration®] 3¢ 0855 717“-9 &, kel A4 s Ed7E 100 em
(40 inches) °}d, AA2 9 90 em (35 inches) ©]4?] - A8 Ao Yiol F7Hgh ol
Ae AT Z2AE BHY, @29 A= FEEY 90~92 em (35 36X RE vtk I F@BEo] F
28] F7Vsl7] A&k, oJxke] A9 80~82 cm (31~320A)HE F71817) AlFEeith o= WHO
o tiFhuirietsle] EREu|qh 715 Al 90 cm (3591 ]) 014, ARl 80 em (31%1A]) ol g HX|@rh
utebr] o] 7]E& sl HRuwk 7]Eo g Ay o] Elgsittn gk
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Table 1. Examples of adipocyte-derived proteins with endocrine functions

Symposium

Other immune-related proteins

Proteins involved in the fibrinolytic system
Complement and complement-related proteins
Lipids and proteins for lipid metabolism or transport
Enzymes involved in steroid metabolism

Proteins of the rennin angiotensin system(RAS)
Other proteins

Cytokines and cytokine-related proteins

Table 2. Examples of receptors expressed in adipose tissue

Receptors for traditional endocrine hormones
Insulin receptor

Glucagon receptor

Growth hormone receptor

Thyroid stimulating hormone receptor

Gastrin/cholecystokinin B Gastrin receptor

Glucagon-like peptide-1 receptor

Angiotensin Il receptors type | & 2
Nuclear hormone receptors

Glucocorticoid receptors

Vitamin D receptor

Thyroid hormone receptor

Androgen receptor

Estrogen receptor

Progesterone receptor
Cytokine receptors

Leptin receptor

Interleukin 6 receptor

Tumor necrosis factor o receptor
Catecholamine receptors

B1, B2, B3 receptors

al, o2 receptors
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2. Endocrine activities of adipose tissue

Adipose tissuex T4 A AAslE FEAQ A2t obge), Amstn BExrshE olg Eudt o)
AF 2 B ] (metabolic and endocrine) 7]@olth A|MZ A& 99| o] TEE WEIV]E B4
Ao RE Ul E 848 7HA5L gl o JhA] whldn A E S AAFShal (Table 1 and
2), steroid hormone2 activation, interconversion, inactivation*]# modificationd}3L 11B hydroxysteroid
dehydrogenase -10] &7 L& F 0} 2o} glucocorticoidE A 7|HA o] & F3 A2y 5= &

2 vAch
1) Adipokines

AEA e o ddE st F4rlwe] G vIAVIE b (Mitchell, 2005; Figure 1).

Figure 1. The potential interactions between adipokines and female reproduction. Expanded adipose tissue with
obesity leads to an increase in leptin and resistin production, and a decrease in adiponectin production. The potential
interactions between these adipokines and the hypothalamus, pituitary, ovary, oocyte and the female reproductive tract
may have direct effects (solid arrows) and indirect effects (dashed arrows) on female reproduction.

(1) Leptin

FE AgzAolA] FulEm AW v} Leptin neuropeptide-Y (NPY)E #AA|7) 11,
melanocorting: 577 satiety signal 2 -8-80}, webr] 283 2418 H4FHE ZaAIZITh Obesity™
leptin resistance®} A#F O] Utk 7MAE Utk Leptin Tz F52 A|Whalol] H8}o] skeletal
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muscle®] adipose cello|A] lipolysis® Z7FA17) a1, Agtg Z8-o|xgk Goirlel] #Eatd insulind]
antagonist== ZF-8-s, #& Bcelld] insulin AJA S TAAVIVIE Sk AFUEE Wi P
2r-go] loelet AzET) (Messinis, 1999).

{2) Adiponectin

Visceral fat BT} 53] w)apA) ol 4] Fulgu) 7k glucose AAHE ZFAA7) 51, insulin 2HE-8 57

A17] insulin sensitizing agent @ A& 3c}
(3) Resistin
HHSPAPGE Y visceral fatoll A 158 H = FA HHE D 87 insulin AP35 AFo] Ak
(4) TNF—a

TNF-02] F7Hs 218 4439 22, odux] 4vle) Frieh Belo] glon lipolysisE %3218}
insulin 7+EAl-& 7zl

{5) Plasminogen activator inhibitor (PAI—1)

ARt 5 Qled AR BEolA SrbEol dlom dialeEast fRHel o 2% uded
ATy Jdd A fglatole

(6) Adipsin and acylation stimulating protein (ASP)

algr R AEY A, 48w 28 vleE @Al A

3. Obesity and reproductive problems

N CoFR T ABE F7hA7E, QA Z2r e $9)9) FER A FH) uheh o
£ Tl 8 A ok A S 1ol Bav, Sl sl 9ol g 0 4yF
o WAIGTHE ARo] oA Qick e W] Fepo] wel ThE A R RS Wels)Hol A
Beltk ALLE Sebll A90n MRe T2E vHl 9 ot Was BEE 4 % B4z
oMo} 240 uste} e WRuIATS Mk DAL ik oleist Wabh wme] elshA AIcka
geiA AT Azl Go NRuAY sk ge WnE Astel e Feje Rt dad

Ukl sk gtk $717h e ME ST (Wajchenberg, 2000). B140] A Z 2 & (sex hormone)
o) wshs o] gk v

1) Obesity and Infertility: overview
Qe HFE nRE oA ATl Frle] WE} A
7}

1998; Lake, et al., 1997) S0 2 913}od n]yho] E9]
oA BAFe) Bdol] e vjx =X Aes) i U
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v 7 thREE EUS shie] 57z Jleg For, olF 1952 Rogerse}t MitchellS 23
1% @ A9 43%7}F AAFoIAY HTo| Atk Basich FulE, 3
1 Bow (Hartz 5, 1979), AFi7} = O:]H"’ﬂlﬂi‘:]r ZAhA7} A=
= ad7)e] vizto|d -7t Bt ol Eo] vz} £
Al tisl s Foh ‘31 gh oAzl A 270 YR A1ZE 1L, 270 %]_’5. AlZHE vk o Ao
A g Foh FSHE Asd 22 dAo] A4 AT 4R 3 we] At (Bray, 1997, Norman
and Clark, 1998). HZo & o® AR E n|gto] B9l Fa3 Hllo] "Arle FAEC] THEHS
ok AR Fol 7o) TALTE BYH o2 dAfo] 21, FAdrv|d A Fo] A7 AT A A
F/] ool © RIMslt= AMER mjFojrHol Hadre) ugtoe] A o) da} wid oo Fad o
Sh & 4 QIv} (Pelusi and Pasquali, 2003). 43719 &ololjA] high LH®} hyperandrogenism
Qg GAAQ Fuid eV He A9 el ol F 4R e 2 d F A4S BT
-2 permanent hyperandrogenism & PCOSZ L3t} (Venturoli et al., 1992). EjolA|7]9] & gko]
H-P-O axis programming®] B3-S v|Zties 7Hdo] 914, intrauterine gestational life &< <1
&2 Qo) oJ3) H]gho] hyperandrogenism?] ol d&FS wHthE A7 AFst Slvh PCOS
Joll A BEH, dA F nigko] U™ A 9] Holl A hyperandrogenismo]Lt Aj2] Q] o) del] AYE
7FsAdo]l o BaUt ATt (Abbott F, 2005). 3 FEAHNME fetal life ¥ androgenol] =&
e AgE AR 53] WG F3F (visceral depot) &2 a7t Arke AT Z3F BaEdch

rlo
o)(l
y

o

E

L.

o 2
zﬂﬂwm

£ W
X,

o] A9 steroid A ol ol F 23, 0]F hyperandrogenized ovary® WE3d}7| 97 o]
Z0] PCOSe} Eo)3t ozt & 4= Ut} o]A 2oE =3 = insulin B insulin resistance

o & ja} o)ido] AFH o "}E}‘é' T Atk R A oA s BRIl of Ao wro] JUA|RE
Hlgho] oA BJol 9 v]AvhE SAE %ol At} (Rich-Edwards 5, 1994; Norman and Clark,
1998; Linne, 2004). 7Ha22l& AT S/t Agk vjnto] Q1 oJAdolA A71d Qe widgo] A5kt
YERATE Zaadstra 5 (1993)2 A X]% A (body fat amount)XTh A AW B3 (body fat distribution)”}
T At o FAZE 23, HE8]2 PCOSH hyperandrogenic state”} ol Ut A9l o434
A FEHSE AsA 7= Qoolgts IS A2 Ad A £d 9 vivlo] AMAA o7 FEgt
Hog Frrete B o] IFHAL, ATE EEs] APHm ) wlgko] oA Ao otk
& tA Aog AZtHE o M E B A7t S7HD 9

2) Obesity and Sex Hormone Imbalance

ool A AT 2k A=A 0] F7FEH sex steroid hormone balance?] o]4o] 2 Hohs AMdE &
23 & Atk ¥]RE2 androgen3} estrogen?] ¥H] 2 thAl, 1g]il o] TEFY &
hormone binding globulin)oll |&-& w| %It} Hgto] A&+E SHBGO = 9oz S vld ¥nt of
L]E]- (Pasquali and Casimirmi, 1993) A Ex 7} 89k oJA4 9] SHBGY dF F&ol 6|2 &g n|A
gt o Aol A] peripheral obesity &34dollA Bt} SHBGo] it} ol B389k oA2] d5 nsulin
O] 7] WEolH, insuline ZHl A SHBGS AAE AA3H= 2Hg-o] At} (Plymate 5, 1988). EF
SHBGo] #A3}H SHBGOl ZE¥ testosterone (T), dihydrotestosterone (DHT), & androstenediol ¥} %2
androgen®] clearance rate7} 57} AWt (Samojilik 5, 1984) ©l¥ & 3}= production rate®] F7F2 3
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Ht} (Norman and Clark, 1998). ¥]9H& SHBGO ZAEEA] &2 androgen] Al = F3E v]3Th

A vre] B Ao androgen A H thAtel AEgk Gk u]H ) (Kirschner &, 1990). #7
% central obesity &4 9] testosterone production rate”} peripheral obesity ¢-dE T} o} T# DHTY
metabolic clearance rate’= central ohesity ®Adoll A vi-$- ¥ T} (Pasquali and Casimirri, 1993; Samejilik &,
1984). B]9E of Aol ] - EF sex hormone?] 73]+ production rate?} metabolic clearance rateE
A3 2Hslo] o]Fo] Ak Az A-E androgend}t 7 lipid-soluble steroid® A3 4+ 3lom,
OI5E-2] sex hormoneS #Fol] By} Xpzdo) o 47 THHez 2 23 v oAl Az
o= FRT %L steroid concentration YERATE F vtk A& FF AF AR Y 2
steroid pool& 7}tk gk 2222 androgen production®] &'#3}31, androgen©] estrogen &2 W3
He Aadld, olE Al BEe Ao F2 H99t} (Rich-Edwards 5, 1994).

SHBG?| 4o w2 d% free TO| peripheral obesity /3. T} central obesity oJAdollA © FTh
(Evans DJ 5, 1987). A2 A]4=2b= @A Qlo] WHR (waist to hip ratio)?} T F-& SHBGH= 4%
A (inverse correlation)”} 1t} welA] hyperandrogenism®] ‘38l central obesity /3 7} #A|7} At}

SHBGS E28h 7] Aol o8 24 ¥ +&u, estrogen, iodothyronine, growth hormone 5o <] 3] B
%7V}, androgen, insulin®] 98| ZFagc)h wlgh SkatoA] SHBGY H9] 2] 7]z 9§ ne
balances= SHBG ¥k #4E #aAch AAe] EX ofd T3 SHBGS ¥Eot o] gled,
pheripheral obesity X.TF= central obesity $x}ollA SHBGE) =7t ¥ Ht} ol HF8]% $xjo]A
insulin®] © Wo] F7IskA H 1, S7HF insuin©] 7oAl SHBGSY] &4 SAE7] wiEoltt. o]
H3lE SHBGY 5%t target tissuedl androgen} estrogen®] 4ol o]4-& 7bA Lt}

E-E-9] sex steroid hormone2 AT x| ZAo)| o FL T L& A weba b5k 2}
steroid pool©] T} ¥7) Bv} T3 A2 U314 sex steroid hormoned] AP} dojvke At
&=, o]+ 3B hysdrogenase, 178 hydroxydehydrogenase, aromatase 59 &A7} E41817] wiio|vh v
RHE estrogen AAHE F71A17171% SR ol AF) ARl whe) Frbgct vvl 4 SHBGH
FE7} ZAAFEA target tissueE SWFEE free estrogen©] S7FEE M3} tlEo] v]EA] 178 estradiol
metabolites (2-hydroxyestrogen) A3 0] ZrASH S B4 estrogen?! estrone sulfate BA30] F7HEE Ao}
estrogen 57Fe] €elo= Ayzgt

b

-

3) Obesity and Insulin resistance

H|gh £3] BE07L insulin resistance AFEH0]H o]0 BAME O & hyperinsulinemia’} 2 HThsl
212 lck Insulin action®] F¥ X3 2719 muscle, liver, 12|31 adipose tissueE-2 insulin®l] resistant
P Wi O FEAE B 4R Ago® A& insulind] WS Btk #EE insulin
ovarian theca cell systemol| 4] steroidogenesisS A3} androgen productiong 57}A1Z1TH (Poretsky
, 1999). 22122 vjvt pCOS Aol A= insulin FH}E Ao 41 9] androgen A3A30] F7HE L EF
oA F7FEHAl Bt B8 AT A hyperinsulinemia”t T A4& XA 4 glom, YHHZ insulin
levelo] A3t 9% androgen levelo] AslETHE AMY-S 743} t} (Poretsky 5, 1999; Gambineri
5, 2002). WlTka} T3] 7o) FHEE insulin resistance -2 hyperinsulinemiat PCOSE E3s}7] 4
& #AF EE 8Rt Aol A hyperandrogenismo] WERFEH Fa3F AEg dokn AjzkE Bg

o

ol rlo
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B2 AFolA] B9 PCOS 3ol A hyperandrogenism3} insulin resistanceS T2 e}tA|ZIThaL

HAt
4) Obesity and PCOS

H|RhS 2] A2 Z neuroendocrine X A 7)15& Walste] wig 2 dalEe] AstE sk,
£35] PCOS Aot Hiwke] A@o A el vhe} o] hyperandrogenism} anovulation#} <135 o]
p=g

7H AN A FujEad B
Hko] pCOS #A7E HAF E
ehtr] Aol AF FPt 2%
AT S-S AARgiTh

oje] ATollA BTkl PCOS At AA AlF 2] PCOS $AHE Rt} insulin resistance, dyslipidemia,
hyperandrogenism, abnormal menstruation®] WXz} U =gkt} vigh E3] ERu9e] A insulin
resistance®} hyperinsulinemia’} Z# gt Z7HE insulin® dAol] Ea08)= Eo]& 42 53l steroido-
genesisE 715131, theca cellolA] androgen A1 S F71A171A] Htt FAl9) insuline 7rollA] SHBG
o] AL AAte] target tissueol free androgen®] &¥HSE %2tk F7HE insulinol]l 3 HA WE9)
androgen X9 A5 premature follicular atresia X anovulationg- ©F7]A| 71t}

HIREE groll A ek 2XY o8 711& T3 hyperandrogenism¥} A Th vl A F7d
5& HO|E estrogen JA| positive feed backs F3 gonadotropin #-H]E F7FAI7] 1L o] TA] da
9] androgen 84 F7HAZIth 3 PCOS A v|% Bl e FEHOZ opioid system©] 5
7t o} Q=d 53] B endorphin insulin ¥H]E ZF/HA7th B35 51 Yot (Giuliano 5, 1987).
Opioid activity”} 5 7F=|™H hyperinsulinemia”} f+2% 1 w2t hyperandrogenemia”} ZZE T} o] =
opioid A3} A (naloxone, naltrexone)E 543} basal & glucose-stimulated % insulin®] Yo}z T}
= d7 A LY ET (Pasquali 5, 1992).

#| T leptin, ghrelin, endocannabinoid 722 8%+ HHAE o2 peptideE©] PCOSS hyperandrogenism
R infertility®] Gl @Ao] qithn wEA FES wha gk oA AFH vkel Zo] leptind AW
AZoA EHlH e SABHHAE ZaA7T AR Lvle)] F3e pAE 52 2451 1Tk
leptin©] F7}H0] Q1= EAQY Aefolt} (Considine &, 1996). Leptin ‘F4ol AHH oz 2234
AORE U3 J=1] IGF-1, TGF-B, insulin, LHo 2% 02 Z-8-3lo] granulosa cell#} theca cell
ol A steroidogenesisS S AFHIL (Agarwal 5, 1999) $SAAGE Y] Wi} gocyted] A4S WEIE
gt} (Duggal 5, 2000). Ghrelin H]%F PCOS Aol 4] hyperandrogenism3} infertility®] ZrAJol] yhod
st Ao2 geiA ok EF food intake®} energy balance 280l Hojgichs Ho] 2 Z11 vk
Ghrelin 2145 F7HA)7] L, fat utilizationS ZHAA1A AW %3 (adiposity)2 °F7] A1t} (Tschop 5,
2000; Wren &, 2001). 8% ghrelin FEA] F7}8ka 230l 7+43Mt} (Ariyashu 5, 2001; Cummings
5, 2001). BT ghrelin F%+= o} I o]lf-E &3 WA FAA T A AT o3 uls)
Hl gk of ol X W om (Shiiya 5, 2002; Tschop &, 2002), H]%+ PCOS HAJME tiziro} Y}

(Pagotto &, 2002). Ghrelin#} androgen level AFo]dll= negative correlation©] 120 W&# & o=

7V E3 4l PCOSE vIRbT} A BRIEo] vk i
Bl 2ko] ™ (Conway 5, 1989; Franks, 1989) PCOSS] 94+ F4to] vt
== o] Hlvto] PCOS % o9} AAlE U9 pathogenesisol

o

o
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gonad”7} ghrelin®] 23 24 djdt 7] 9L Av|sh, Aol 1%ko] A ghrelin®] binding site”} 2+
A=At (Papotti 5, 2000). Ghreline androgen Aol Boddh= 2 2 steroidogenic enzymeol] T3l 7
g A 8-S e AoT I3A 9l on (Tena-Sempere 5, 2002), androgen ghrelin® secretion ¥}
metabolism®] ZHo) FAstE 1oz 4EA AUtk Ghrelin 5% insulin resistance®; negative A5
BAZY A=l (Tschop 5, 2000; Pagotto 5, 2002), )= ghrelin®] 8|9k £ PCOS o]Ad oA hyper-
androgenemia®} insulin systemol] A¥o] ek gulch w2hbA ghrelin% leptin] 3 energy balance 2
metabolism ¥¥F o} 2} ponadal functionol] = 4 &S 1] X+ endocrine factor 48 AJAFSIT}
Endocannabinoid system®] endocrine regulation = energy balanceoll tldt biological rolec] izl B2
AT7F A E o] BAo] FolA I T} (Pagotto 5, 2006). Endocannabinoid system 2 TFHZ phy-
siologic function®] BAIE 31| 9h, stress recovery system¥} homeostatic balance Ao A7} ZIt}h (Di
Marzo &, 1998). Endocannabinoid system-+> neuroprotection, motor activity regulation, memory processing
control ol #3}™, immune and inflammatory response =% o girt Ak, F 2 bronchial
function®] 274 5 AE#A D TF/ A JEE v]Rc) Z22]3 antiproliferative action©] Uths H&
el 21}, Endocannabinoid = feeding and energy metabolism®] dynamic and homeostatic regulation®l] 2!
o] #A§kc} Endocannabinoidt orexigenic compound & ZH&-8He= Wb CB1 8419 AdAls &4
AF = AT Metabolic process?] 82 hypothalamusol Al #5F o} 2} adipose tissue®} liverol]
A Z}z} o] Fo1 X1t} Endocannabinoid®] peripheral actiono] taA1= CB1 8319 selective antagonist
¢ "rimonabant"& ©]&3 FEAFo T z ¥ A gt} (Cota 5, 2003). WAUA cannabinoid?] AEA
(arachidonoyl ethanolamide, anandamide)®} 2-AG (2-arachidonoyl glycerol):= lipogenesisE 5 7}A|7]%= Wk
W, CBI antagonisti= lipolysis®t glucose metabolisme ZZ A7 energy expenditureS Z7FAZITh o]
& 2871 02 ol CBI antagonist?] rimonabantt> B9+l AJ2$- x| 8AZ o]&E 4 3t} Endo-
cannabinoid system©] Z}E &l EA3LE adipocyte?] enlargement”} ZHE T} o] 7F Lk
endocannabinoid system<> HPO axis& H] %3 2] endocrine functiond FHsHs A& delA Qo
Cannabis derivatives®] 23} reproductive function®] 3lel tigh oj2] A A3, o5 g3 o4
B50) A reproduction®] 4 negative effect® WUEME 202 2EjA Utk A negative effect=
hypothalamic actiono] #rojgth ¥k olu)z} pituitary®} ovaryel = 2 Z 2 02 down-regulating effect®
o} zt}, LH secretory pulse® A3 EF LH level® WA % GnRHY gonadotroping ¢ &1
LH secretion} wjZto] 3] Bo] Hr} UWiA 0 F cannabinoid™ neurotransmitter®] activityZ negatively
modulating 8 ZHH A S2 GnRH secretion® WEA7|E= Ao2 A7rEr) GnRH secretions £
&= neurotransmitter &%= norepinephrine®} glutamate”} $131, #18kA) 7] 21 2.2 dopamine, GABA,
opioids, CRH 5°] 21t} Cannabinoid”} HPO axis®] #h-&o] RS vjzvhs 24 deiA ARE o=
Aol A ofH FestollA] FFE v =Rl ofF & 23 glrh wMiE Al7]o] dAolA] endo-
cannabinoid?} o] WHEOIA|= AR Hol o]52 x| Ay} de] QL viE Ao A4H
o} &A%k FE38F cannabinoid™ hypothalamus level ¥%F o}L2} ovarian granulose layerol = 27 2H&-
ato] Al wjgo] xS ZFTh (Maccarrone 5, 2000). Endocannabinoid system-> 941 Z7]°]
embryo-uterus interaction2 modulationd}=H) £8.3F 28+S- gith o] endocannabinoid®] metabolism¥}
degradation 2780l F54 d&E = 208 ¢#A = fatty acid amide hydroxylase (FAAH) enzyme
systemol] 243l WA= Aoz AZHETh (Maccarrone@} Finazzi-Agro, 2004). FAAHY fertility modulator

gu
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2 72 483 & progesterone, FSH 12|31 leptin7} 22 T2 80| o3 JZA3A ZH AT}t (Rossato
=, 2005). 17t A= o}z AFEo] x| &1 BEAE AT endocannabinoid system®] overactivity
of thal ATHo AA, ©] system®] ©]A (dysfunction)o] B Folle} Eo] AU PCOSSt #
Hd n|gke] pathophysmlogyoﬂ F83 g9gg & Aolglu A 4 vk PCOS7F CBI1 antagonist
Ag9] tide] E F JeAE oFA & BEARE ool tigt AT A g el P Aol
Rimonabant'} CB1 receptor antagonist= H|3F A2 85k ofug} HEH|TEOZ A3 thA} Fof 9
A8 o] 8F F AL RoE Ayt

4. Obesity and ART outcome

g Tl oA MlFFEE Y3 clomiphene citrate, gonadotropin, pulsatile GnRH7} T2 ©.
A" vy #xloll A& clomiphene citrated]] T3+ HE-3-Ao] Wolx|n] A4 A5 AR JFA
s A B2 ¥ clomiphene citrate’t 2313 ¥ B F71& gstedof grh v)ite] wW
insulin resistance, hyperinsulinemia”} ¢9glo 2 AzZrHc) of& @704 clomiphene citrateS —,%0}7]
ﬁﬂ} %71l insulin sensitizer?] metformin< A}%EP ik = F27]0ll A4 clomiphene citrate® =

F7120 WZE L YAlEo] Folxle AL UGt nRkl PCOS #AES gonadotropmi
T‘ﬂﬂg_ Y= $e uhSA S Kol By B o] Q3 on pulsatile GnRH agonistol| A &= v
PR e wieg T dAalgo] AkE ok

oFE-o 9%t vzt 2 Yalo] Asdt ¢ IVF - ICSI= 71 oA B sxolr}. 12t
H2E B A E fecundity”t R, GAIEo] #skE o] IVFY ICSIS] A#7F vhwic) alg-2] #|8t
o= androgen, leptin® X33l of2] Q12}E-0] 225 insulin resistance, hyperinsulinemia GA] % 9.3
g1lolt}. Metforming FAlo F13 IVF - ICSI F718 tld o & 7o Ao wp=dd 44
o = FAbElov, HA dEFE A4S, F O A5 dAE e, ols 2 YA
FTEZ olojFith 22y IVF - ICSIE A3t Yilo] Hujgte A4 RE7t Folxjed ol
© o] HE o] o] AgtE o] e Ao] g AUglo] Hejz A

rOHU

ok M

5. Obesity and Pregnancy outcome

A G T FAF) P80l 35%0 EatH, olF /52 Hiwte] £k web] 24 vjea) @
g e S7h 4A 3T B old whe EFE d4ale Zde ul¢ FasiA tFoiA ol it

1) Body weight and abortion
H)eE ool A 2kl Ak RIESE SURRicka deA fled 53] x7] fAtm #dvh B
o°

IVF Ao A AQd-44r RIEE pMIo whet v|wd 23 BMIZ} 25~309) & 22%, 30~35¢1 &+&
27%, 35. 0]l ol A= 31%9) FAMES Bt
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2) Pregnancy complications

Gestational DM 432 34T Ao = AR oJAdo] vlg] 5 wi 31, HIRt oJdoX =

1} ¥} Pregnancy-induced hypertension 25 gestational hypertension®} pre-eclampsia 5% A4 A5 0#
ol vl FAF B2 gk ool A ‘ﬂ}rfj} Z7¥eheh, v|vro 2 Q1% hyperinsulinemia® E¥

2L Gl AT V)5 ojA}o] s o] mE BAgche MR lch EANIRIAL Aol ‘%‘JE:
3k oA dystociaol W2 FEO| ¥l cesarean section ¥ FE F, Fo| FAEHoly 7 9
4% FUbddh

3) Pregnancy outcomes

ARAE (stillbirth)®) W17} BMIO] wel Z71€Eth BMIVF 20~24.99 A4} oJAls} wlaste BMIZG
30 o)l iRk ofA3-& Alake] HE o] 40~100% F7Hete) viRkel] whE gestational DM, pre-eclampsia,
hyperlipidemia 5-¢] 2bg-u] 870 U JgkS va]7] wfjoln, olE HEEL uTk QAdollx £At
(preterm birth)2] AL Eo]7|E ). o]9Jo| % LGA ol & Exlks 9do] FolXH o] folE
& 31710 A Fo] E Aol &k

6. Summary

s & 4ol A 2 ikl B Q9FE nAnh wwto] tgYe P}

=l /ﬂ B 71He 988 9 AAE @9bA) 9k functional hyperandrogenism®} insulin resistancel] TRFE

g Qg Fejer gAY B AHEAe GUsiA tiAb Zgo] doju=

A2 steroid hormoneS modification A]7]3L, 2] 7}A] adipokineS-& #H|A]7]=d| ol Az
7

Ao} RUIBEE AAAe) FFS M wimte] A IFE FeFe D) T Esk Bo) A

hyperinsulinemia”} %2

Table 3. Potential adverse effects of obesity on fertility in women

Condition Associated Risks
Menstruation Oligo/amenorrhea and menorrhagia
Infertility Anovulation

Poor response to fertility drugs

Miscarriage Miscarriage spontaneously and after infertility treatment
Glucose Impaired glucose tolerance
Type 2 DM intolerance
Infertility treatment Ovulation induction with clomiphene citrate/gonadotropin
IVF/CSI
Pregnancy PIH, gestational DM, C-section, Down's syndrome
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& = 3t} (Table 3). 53] PCOS #ApolA] H|¥HE hyperinsulinemiaol] &8 49| steroidogenesis
27}9} SHBG®| 7o o] hyperandrogenism®} Fuljghe] dgloz zhg-gict vk oFFo] 9
g ouiBFE % AFAe] 43E ke Holmay, Aol Hujgtk A {4k, 24 YA B,
A 28 T AHEL Uk

olsh o] AT FAI) ks vl AN A B3 A B EAF obINUL 53
A2l vigke Aelol © 1 PCOSE Haslel %4, AE¥ AT T3} g we YHES Yo
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