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childhoad) This :0 i:r;d ﬁ!‘l_lnm_; infney is fllowed by aceclerited weipht gain in
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=1t *t\limcé i lal ';_ft“t“k‘ assaciated witly exapperation of adipasity, as well s, fsulio
lohi sid 2 _('-' ! l—-‘h_o can we say that small size at birgh ol peceletnted childbood
£3in s o predictor ol later obesity? Yes, wiy can. ‘

g :, laving fouked at the eliological fuctors, next let us understand thic cancept of energy
'E‘z‘;: ‘ 7 : Y
o V242 Energy Balance

R [ Ohesith 1 Hstone af posic R B
~N ity 18 o NInte af positive encrgy balance created by consnmphion ol ealpriesin

L e
N‘?._; AmoEunt excessive 1o the tatnl energy expenditure TEE) by the bocly TEE comprises
%: e fullowing: s e L ,-.M - -

& s_}?/ Rcsﬁng-Encfgy'Expcndiiufc (REE) - 60-75% of TEE
-y " 3 Al A
) & \)/ Thermic Encrgy of Foou (TEF) = 10% of TEE

N

ry ‘ .
z “w [ REE js the encrey required to sustain normal body funct

&

o

©)/ Encrgy Expended un Physical Activity (BEPAY - 15-30% of TRR

jons likeeirculation, respiration.

?M pumping of ions acroys membmnes, synthesis of various compounds, maintenunee of
5’& _hady temperature cte) The extent of this cxpenditure depends upon By siz¢ and
T ‘composition. 4 o
[ ey EF is the cncrgy expended 1o digest, absurtyund metabalize food including synthesis
! a d storage of vanous nmricnls,) ’ ‘ A % N
7 ! . EEPA s the most varinble compouent of total encrgy expenditure anc includes energy
2  cxpended in voluntary exercises like in walking, cycling, swimminghetc, s also that -
e ~Zxpended mvoluntorily c.g.. in shivering and fiducting, The sum total uf REE, TEF i
;. - and BEPA gives us the value for totnl voerpy exprenditure(TEE).
g Total Encrgy = Resting Energy  + Thermic Energy + Eonergy Expentled n _
- Expenditure Expenditure : of Footl “Physical Acivity \/4/
ey .
(TEE) = (REE) - (TEF)  +  (EEPA) Y
) . g ; ~;
A You ure aware that the total energy derived from the food that we consume cgn be
calculated from the encrpy provided by protein, fi und carbohydrates present in the
5 food. Encrgy provided by Igram of protein = 4 Keals, 1gram of fut =9 Kculs and
1grams of carbohydmte = 4 Keuls, | : ,
: Weight status is maintained whet the total energy derived from food intake cquls
the total energy expeaded hy the hody. We tend to lose weight when less epergy is
A derived from food than is expended. Let us see what huppens when an individual is
s

consuming daily, say, 100 Keal over and abave the nmount he is uble (0 expend.
\ Exira calaries mgested/day = 100 Keal 7

Exira calories ingested/month = 3000 Kcal
WSE SIS Feprescils = 7700 Keol (1 pm adipose tssue = 7.7 Keal)




Ity
""'\-..

4

-

g -

<

f

e

b b O

p» H

:

Hovmoeral prdsilonow é-”“m Uincanes nssoclatad with secreitn of hormones, © ,l‘f
By pothyrnidiem, hy popiralisoeand Cushiog ‘s syndoone « dhibit vliomty ns ano Ut_| L‘
ri'mmcu‘lixlic teatures) A larpe sumber of persens who ane upmuccessin) in u::%uun}
i weaght omd xite hormonal imbalonee ns catmative favio [oi e wbesit b
the Lact ix hat oty o very smull percentape actoally suffers fram o Diagnostic (st
ane available which help in tinding out if w person is actually saffecing from harmotis
{mbalance.

Hirth weight amd childhood growth patiern: (!I has been shown that slow growth ©
the foetus in utern and during infancy is followed by aceelerated weight gain b
childhomj} This combination of small size at birth and sccelemted childhood weigh
gain has béen found 1o be associnted with exaggeration of adiposity. uas well as, insull
resistonce in later life. So can we say that small size at birth nnd accelerated childhoo
weipht gain is o predictor of loter abesity? Yes, we can.

Having looked at the etiological factors, nexi let us understand the concept of encry
balance.

~ /9.4.2 Encrgy Balance

(:)bcsi:y is a state of positive cnergy balance created by consumption of calories
mount excessive to the tolal energy oxpenditure (TEE) by the body. TEE compris
‘lhc following:

n epr

\/:;)/ Resting Encrgy Expenditure (REE) ~ 60-75% of TEE: .

\9)/ Thermic Energy of Food (TEF) ~ 10% ol TEE-
)" Energy Expended on Physical Activity (EEPA) - 15-30% "of TEE

REE is the energy required to sustain normal body functions like circulation, respisuti
pumping of ions acrogs membranes, synthesis of various compounds, maintenane
_body temperature eic] The extent of this expenditure depends upon body size
‘composition. ; :

(I'EF is the energy expended to diges|, absorb and metabolize food including synit
md storage of various m’jtricms.) -

EEPA is the most variable component of total encrgy expenditure andincludes en
v . - . - L . et —
cxpended in voluntary exercises like in walking, cycling, swimm tc. as alsc

P

cxpended involuntarily c.g., in shivering and fidgeting, The sum total O REE,
and EEPA gives us the value for total energy expenditure{ TEL). '

Total Encrgy = Resting Energy  + Thermic Energy + Energy Expende
Expenditure Expenditure of Food Physical Actiy
(TEE) = RER) : ¥ (EEPAY
(REE) + (TEF)  + - (EEPA).

You are nware that the 1otal energy derived from the food that we éunﬁdmé. 12
calculated from the cnergy provided by protein, fat and c“"bﬂhydm(eg p R
food. Energy provided by lgmam of protein = 4 Keals, 1 gram of fm =9Ke
Igrams of carbohydrate = 4 Keals. U P SN )
Weight status is muintained when the total energy derived. from food inteke
:ll:ii:;tglrcncrg)' cxpended by the body. We tend to lose weight when fess 88
o wrn' {md than is expended. Let us sce what happens when a0 ing

suming daily, say, 100 Kcal over angd ahave (e nmotos b fo obide qor 2

15 5
g &




e —— e

Ut SOy R o T

hand Nebacve v '.“ B Tandiemey Wi g
. RN -
“1] Nn © &.\‘J -\0 N AN {ara \h

Ly wegein
(“(\1. \\\’Uh\ n oo ‘-k']\“&:.\l SR o
TS v N

e QUaniy o fod

Frovaldy edwese by pchas) 118

B3 T propaeam an thin § et an e why (\Winh the

1A IR o e yrart $hen ipaph o
CRTRY oupal s aflocr

ol in 4 perater of ways, Fifaly, @3

DTS s = ol o wteaad etrngonn cflecr of head wonld alse G‘ j

SIS
Whakd increase Baeh the 131
T3 This adapxarncg oo S
AN mev poerm

L83

A% o I cvoeas intale Sevundly, \he enetgy s

el et mdnch teeds b gy {lhiatuatkon i “ﬂ"m Wik
RO gain @ Gren poopurtioa fy iacrene 14 calone mtake )

B¢ horoadynaman o metph s i a N s complicaiad A eppmed 10 the great
xtala T

han‘i-ty 3y metalabe cvat i inauhiod @ modlizataon of these stores.

2 e a1 frov i salting to an increase in metabol i 6* S

: cn.
O Emadvad maarpe of e e tary caloqies &y LAt proton of glycoR &

C

—(
c | — -
ey, Nive Yoary, thaaectivally

AR Den beapnans (o beatter cverviday | v\~

PRy ofort Vow mue Bave nociond that when poopde stan folhmang weight i & <

n . lalcau
ST Y bee wetgh rapaily in the h‘gnmtr%’tb:n a lutle show y an (inally 8 P2—=

I - a1 stored in
S roachad wden 1y o loppes Nss e SRL Inallt, plyansen st s 1

BLE PN — n. as 6'
hver) are modahizad w Asch iy svampaniad by a ﬂ\‘"ﬂ;“.@‘.‘!&-—* Mm

N Tt e g st the
STIEN R Tond, el in Rows o c1tra mnacke mbach wan developed to sulie

————————— A e ~- ————— o=y \_- < ‘1“., - "
- M3 AOpoes e Losy o loan Ay mas oo lh{_ﬁ.&'k'?‘n&u'ﬂ"mh b & e

_xmven e, the « coctpy el reduoed 1@3@?“5_‘:‘ f‘_‘}‘f‘,.-. aal mtake of
\\'&x;:.‘!;?hm g, 21 tht:‘;deix' uokan a chaner m.‘t.l}t cuither o ’“‘“hl‘:na
Phyaacs! :n.“th*::'ll!u\__*lxl b hoea ?TLESE‘.:"‘._".'.‘}‘ ‘i.‘fﬁ-'.‘;‘}—'l-‘-m—.a

. )6“.;._. Ovding| There are 3 nsmber of obae paople who Keepy hxsing ug:l ‘pf:liir?f
weiphi a pomdeY of fmmes i their Bves This i axaliand the H"“? d} et n;l?l?un ey
By repain T wegedt, 1f Bl hoaeet o ks e \ame armant of weipht a ' t{ml.\h
tre fo rogainal. This frogeeat kwang and gatnirg of weight o essaciated W ieht ‘
ks relaned o mormat tuocriosmg of the beartychmhogieally alae FEpERIS o
ST q‘:ﬂ;: demaratizing for 1he obee inli km\;!, \Withatandting, a‘n}» .;‘mi\)im\l xd

ertentonal weight Frss reseh 1n sgaficant redostoD in s1l camse, cardiovascularand

1 tons alowy 11\:1\3\*._‘
) r~

cancyr mwwrtadin _ .

‘:"uu' sxuas Al this point, @ will aot ie frreleyant to comasder how t:.m::il?‘ docs an
merease 2 the fag depyd take plave. For umdentanding abesity better, it s inpportant
fie voo o Laoa thar tar v woeed s mehgende o {at drpm'? made up ol ;1&!![‘\&1&?‘
Lewe A pormoad adult womian Eas ahout Xre 1o 230 of her baady weight as 1 while
& men proprias Ny (ipes n L% 0 18% of By weight Whea we pat an
aripbt, there ix a0 increase 0 A AUPRRE [Taue Thiy may cither Bela rewult af
Bypermophy v Ryperplanaa of shipeayio ((n colls) or o combiuation uf| the 1w

provesses. Hypertrophy myans oorease in the swze of adipecytes alicady peeyeat o
E;rﬂt;ij) nhiif\;"nihara-f m theu pumder i ko as han\l,“i_\) AN an adult we
;i‘x! on wopht mosty try hypertrophy of tat oelh although in e forms of abest
hyperplasia may aho be ‘h““( ".‘I\"lﬂ:“u banically eccuns during intaney and
ahalesence 3 3 partal gies proseas. Fat cell size decreases when we losg weight
fox aayrinad bt weight b dises ood iny Nw.’ decreass inthe oumber of hﬂi{i&"_\ “-:&)

Frewn for and whie adswe howe (WA
A rown Fal & Awaiod ankiind the showhder blades

body weight It hiphly vascndar which & the reasius fog i brown culous: It
of prodtecing 8 Larpe amount of beat for culd adaptation I\ b‘m‘{'\ﬂ‘i\! Ry Mm‘
It e 2 stz for conversion of tyrond aemoos, thyroadn, o its ol ! o B
White achiposs teme 2000 2 4 cushion to prstegt alsdonmingy orpans 3 i the f;: P
accurnulates wodet the shin Lartier, @ was thoaght thay WAL F:.:'.tv%‘}hﬁ- 200N O '1
s Dt stvage depot, PUAL it 1 8 gnan thone aix) a2 numbes o oy
pesform Ut hay oo hoen realised that

Tha sevon ta have I;'ﬁhht».

“NF 4%
R I o

“re are twa Kinds of adipaone tissue, -
amd hidneys constitutin 1*135 of -

T S

oY g :
VAT i an end ﬂ"&'-;ﬁmmn g
_ ) chTine | “whion g ¥
wEng (Aot Tactory, wreiea a fusibang g | YRR, »k&‘h .

-5

.
G\
G
=
G \
&
[~
&
&

¢
b

i




@Q&S&gg»mml % Obes 'O’L‘d .
Pa 226
® Twew: (pg229)

@ Medobolz Rbmnotdns d C‘;:waﬁ

& ANROID  (OPESITY -
oz e —

7,9 Cole ia ufl“/agg_ : |
'@iw e B hocheol
505(_,@5 d—/xm&jﬁo:é Qe#s CQAW[JU /
OLJ-U"L NP ) s
£ lbe 5O &M +
a{_,"\.zéns 60‘:_’% S”\Qﬂo—

O“PDHS"%@(// arun|
OC—}’N@@O@ O®ESITY .
7777z



ry halatnx M
1 wisar have
iduals wrth
y Ccaunes

reductng appetite o increasing waticty atd alvo o regulaton ol Lhe € VLT
deticicoey of leptim themvtore, 1% comhictye tis oldresity Adiypew yleyn WA
» numbxt of bormuone receptads on their cell surfaves (hat is why indiv
shdaminal abwesary are prone 1o developuog tnvolio resrdames which iaitiall
impalicd glucose falerance and ultimately may Cause Disbxetes el litie

iy (’ ¢ {:ﬁ

Let us feam about the melabolic aberratrons amd clindcal manifostatic of obcsity
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9.4.3  NMembolic Abervations and Clinicnl Manifestations

~ €§
0

A

The sate of obesity hrings about ccrtain alicrations in the noanal body proccsscs
which arc cnumerated herewlih and highliphited in bigure 9.1

} . .y
; ,l)ﬂnn,cﬁd hipid profite: Lipids, as you arc already aware, Bls’ow__g‘lm

.

",'w constituents that include lats, steroids, phaspholipids and glyvolipids A_number of
o~ vitamins and cssential fany acidy are aswociated with them In obese individuals, the
:_‘: Tlipid profile o usually deranged. The triglyceride values are gencrally high and 1HDL
D | cholexterol is Jow. Both triglyceritdes and HDL cholesterol are sypthesized from

aea| products af digestion of dictary fats. With weight reduction, both these lovels come
2™ [Bati o nonmal. T

'ié Insiilin vexistance| Insalin resistance is a condition in which your body cells cannot
T *“Liilize inantie efficicntly althougeh sufficient amounts atc secreicd by the pancreas-
@ Chesity is a contnbuting factor towards insulin resistanee. Because sufficient insulm
T ™ i being produced but the body eells are not able o usce it the bleod insulin kevels

2 o Dbecome high (hyperinsulinacmiz). This alfects the uwtilization of glucose leading to
“w=  high fasting blood sugar levels and abitormal glucose olcrance. In addinou. Tevels of
? plasma glucagon (a—hnnnuma! By pancreas having an ¢ffect opposite to that
‘,: ol insuliny, Tree Tativ acids and uric acid also are found to be, clevatled v obesc
w individunls. All these altered biochemical paramelers gct back 10 _potm:\l as weight
; lass is affected. " = : R,
T ER Abnomal Glucose Tolerance ™
’f / Hyperinsulinaemin
e ORESITY @ [ncreascd Glucagon LE‘\F_ﬂ v
e Hypertriglyceridacmia
Hypercholestetotaemia -~
Increased Free Fauy Acids v

A o i
3 Hyperuricacmiy ~ N~ woruw o
._’5 : Figure 2.1 Altered blochemical paramaters in ebesily 7‘
a The clinical manifestations arc highlighted next. W
g3 Clinical manifestmitons: You wiust have abservead that your overneight fremls ¢
& SWlleagnes seem to have less encrgy witich makes them an casy prey for Tatis
= They arc also less agile and more likely to fall because of imbalance. Teey has
a tendency 1o hive Jugh blood pressute and dyspavea (Dreathlessness off exett
= Many af them may have increased suscepubility o divcloping skim disorders sos

hear rash. mntertrigo (superficial intlammation of two skin surfaccs thay avedttong
- with each oihicr such as between thighs), candidiasis (2 Toogal iiccuon i as cunl

nigricans (dark., warty growths i skin folds ke grom.
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