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Cervical BAT (cBAT)
€—— Neck
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Interscapular BAT (iBAT) TR
i - < Acromial-clavicular
fXxnlaTy s . . Supraclavicular E Eﬁ -F
Mediastinic BAT(mBAT) Aot areh Mediastinum (para-aortic) o
Cardiac WAT (cWAT) Axillary ED
Paravertebral
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" [ E3
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Retroperitoneal WAT (WAT) : S AREE
e Perihepatic RIEEE
%_— Abdominal
Inguinal WAT (iWAT) -
Interscapular
Rodent BAT and beige depots Human BAT and beige depots Specific markers
Classical BAT Zic1, Lhx8 (Waldén et al., 2012; Classical BAT: not (yet) identified
Sharp et al., 2012)
Ebf3, Eval, Fbxo31 (Wu et al., 2012)
Beige depots (CWAT, rWAT, iWAT) Hoxc9, Shox2 (Waldén et al., 2012) Beige depots: Tmem26, CD137, Tbx1 (Wu et al.,
Tbx1, Tmem26, CD137 (Wu et al., - Supraclavicular BAT*, ** 2012, only supraclavicular)
2012) - Mediastinum*
Fgf21, Car4, Cited1 (Sharp et. al, - Retroperitoneal* Hoxc8, Hoxc9, Cited1, Fgf21, CD137,
2012) - Intraabdominal® Tmem26 (Sharp et al., 2012, all
- Mesenteric* depots)

It has been estimated that fully activated BAT
in humans can contribute to 5% of the basal metabolic rate Mol Cell Endocrinol. 2013 Oct 15;379(1-2):43-50
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(TLQP-21, BDNF) peptides prostaglandins
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Biochimica et Biophysica Acta (BBA) - Molecular and Cell Biology of Lipids, 2013; 1831(5): 969 - 985
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UCP1 was not measured, but other changes reported
in are consistent with WAT browning.

Transient phenomenon, as UCP1-positive multilocular
adipocytes disappear shortly after weaning (around
postnatal day 21)

Most studies in mice indicate down-regulation of
Ucpl in WAT after HFD, whereas the two studies
identified in rats indicate up-regulation.

When substituting for casein as the dietary protein
source, SHP elevates plasma bile acid levels in the rat

n - 3 PUFA feeding induced mitochondrial oxidative
metabolism without inducing Ucpl in WAT of mice

In vivo data supporting a WAT browning effect is
lacking. It may enhance WAT oxidative metabolism
without inducing Ucpl.

Biochimica et Biophysica Acta (BBA) - Molecular and Cell Biology of Lipids, 2013; 1831(5): 969 - 985
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ADRB2
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LDLR

LEP
LEPR
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NR3C1

PLIN
PPARG
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TNF
UCP1
UCP2
UCP3
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Angiotensin I-converting enzyme (peptidyl-dipeptidase A) 1

Adiponectin, C1Q and collagen domain containing
Adrenergic, beta-2-, receptor, surface

Adrenergic, beta-3-, receptor

Dopamine receptor D2

Guanine nucleotide binding protein (G protein), beta
polypeptide 3

5-hydroxytryptamine (serotonin) receptor 2C
Interleukin 6 (interferon, beta 2)

Insulin

Low density lipoprotein receptor (familial
hypercholesterolaemia)

Leptin (obesity homologue, mouse)

Leptin receptor

Lipase, hormone-sensitive

Melanocortin 4 receptor

Nuclear receptor sub-family 3, group C, member 1
(glucocorticoid receptor)

Perilipin

Peroxisome proliferative activated receptor, gamma
Resistin

Tumor necrosis factor (TNF superfamily, member 2)
Uncoupling protein 1 (mitochondrial, proton carrier)
Uncoupling protein 2 (mitochondrial, proton carrier)

Uncoupling protein 3 (mitochondrial, proton carrier)

RERNE
17q24.1

3927
5q31-q32

8pl2—pl11.2

11¢23.2
12p13.31

Xq24
Lipd1
11p15.5
19p13.2
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19913.2
18922
5031
15926
3p25
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11913
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P{E

0.05-0.0023
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0.03-0.002

0.05-0.001
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0.05-0.0002

0.04-0.001

0.05-0.003
0.04-0.0001
0.05-0.002
0.04-0.002

0.05-0.001

0.05—0.0008
0.05-0.001
0.048-0.001
0.05-0.004
0.05-0.001
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0.049-0.0005
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Maternal infant feeding restriction
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Table 5 Multivariable model assessing interaction variable of time of first antibiotic and
number of antibiotic prescriptions with obesity

Exposure Multivariable Analysis
No./Total(%) OR, (95%Cl)
No antibiotic exposures 345/6590 1.00
(5.2)
1-2 prescriptions with first exposure between 0-12 months 259/4279 1.18
(6.1) (0.995-1.39)
3 or more prescriptions with first exposure between 0-12 377/4989 1.48
months (7.6) (1.27- 1.72)
1-2 prescriptions with first exposure between 12-24 210/4141 0.96
—months (2.1) (0.81-1.15)
3 or more prescriptions with first exposure between 12-24 67/828 (8.1) 1.60
months (1.22-2.10)

HERO-121HEE12-241M AR, IRFLALNERRE, 45 IIEHX BRI

Gastroenterology (2016), doi: 10.1053/j.gastro.2016.03.006.
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COMPLICATIONS OF CHILDHOOD OBESITY
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Eating disorders

Pulmonary
Sleep apnoea
Asthma

Exercise intolerance Dyslipidaemia
ertension
Coagulopathy
Gastrointestinal Chronic inflammation
Gallstones

Renal 1

Musculoskeletal I
Slipped capital femoral epiphysis Precocious puberty
Blount's disease Polycystic ovary syndrome (girls)

Forearm fracture Hypogonadism (boys)

Flat feet

Endothelial dysfunction
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Extent not measurable.
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Moderate. Extending
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when client viewed
from the front.

Severe.

Extending anteriorly
(>6 inches), visible
when client viewed
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Parameters of fat mass, fat distribution

Body fat

Waist circumference
SC fat area

Visceral fat area
liver fat content

Normal
Normal

Parameters of glucose and lipid metabolism

Insulin sensitivity {clomp)

Fasting plasma glucose

HbAlc

Fasting plasma insulin

Total cholesterol

HDL-cholesterol

IDL-cholesterol

Triglycerides

Free fatty acids

liver function enzymes (GPT, GOT)

Adipokines and circulating
mediators of inflammation

leptin

Adiponectin

C-reactive protein

Interleukin-6

MCP-1

Progranulin

Chemerin

Fetuin-A

Retinol binding protein 4

Parameters of adipose tissue biology

Macrophages in visceral fat

Macrophoges in SC fat

Omental mRNA expression
of HIF-1, MIF, Csk1

Omental mRNA expression
of Adiponectin, sirt-1, TRAP

Normal
Normal

Normal

Normal

Normal
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FIGURE 1

Box plots of serum concentrations of AB42 and PSEN1 in normal-weight (white bars), overweight
(light gray bars), and obese (gray bars) preschoolers (Panels A and C, respectively) and adolescents
(Panels B and D). P refers to the statistical significance at the 1-way analysis of variance.
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Table 1: Recommended cut-offs by the World Health Organization for
screening for undernutrition and overnutrition'.22

Age
Variable Birth to 2 yr 2to5yr 5to 19yr
Measure Weight-for-length BMI-for-age BMI-for-age
Wasted < 3rd centile < 3rd centile < 3rd centile
Overweight > 97th centile > 97th centile > 85th centile
Obese 99.9th centile 99.9th centile 97th centile

Note: BMI = body mass index.

B NEEFOIEHE — FAABMIF{ERI25F030 kg/m?2; Hh[E24F028 kg/m?,

J Clin Endocrinol Metab, March 2017, 102(3):709-757 CMAJ Aprll 7. 2015, 187(6)
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crnuex  REAEER ER (%) % X
e S S #W AE ¥ L 5E B
2.0 17.5 18.9 17.5 18.9
2.5 17.1 18.4 17.1 18.5
3.0 16.8 18.1 16.9 18.3
3.5 16.6 17.9 16.8 18.2
P 4.0 16.5 17.8 16.7 18.1
2005-E j-l_, :l) LE 4.5 16. 4 17.8 16.6 18. 1
e 5.0 16.5 17.9 16.6 18.2
12':* E U_JEBM | 1:]/ 5.5 16.6 18. 1 16.7 18.3
6.0 16.8 18.4 16.7 18. 4
6.5 17.0 18.8 16.8 18.6
7.0 17.2 19.2 16.9 18. 8
7.5 17.5 19.6 17.1 19.1
8.0 17.8 20.1 17.3 19.5
8.5 18.2 20.6 17.6 19.9
9.0 18.5 21.1 17.9 20. 4
9.5 18.9 21.7 18.3 20.9
10.0 19.3 2.2 18.7 21.5
10.5 19.7 2.7 19.1 2.1
11.0 20.1 2.2 19.6 2.7
1.5 20.4 23.7 20. 1 23.3
12.0 20.8 2.2 20.5 23.9
12.5 21.2 2.6 21.0 24.4
13.0 21.5 25.1 21.4 25.0
13.5 21.8 25.5 21.8 25.5
14.0 2.1 25.8 22.2 25.9
14.5 2.4 26.2 2.5 26.3
15.0 2.7 26.5 2.8 26.7
15.5 2.9 26.8 23.1 27.0
16.0 2.2 27.0 23.3 27.2
PRI, 2009; 47(7): 492 wo  me ms m1  me
17.5 23.8 27.8 23.8 27.8

18.0 24.0 28.0 24.0 28.0
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- ETIEHNAYEEGRINZ: EEEREAEHR. |EIHEF. SHK
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- BEEHFEEHN: KRR (@mphetamine). ZigE®3(dinitrophenol).

SafBA(fenfuramine), #iEaz=(ephedra), FERIEFAXMHEER.

- PofnHhBA(sibutramine): JEGEEIENHI R AP L AIERIS- L BIR.

EHRBE EREURZEREFRN, AT16Z LI EHNE E, BERAY
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AIIE I I B IX S RSN T R SR A,

- ERIE)fte(orlistat): HPHIRRASALESEIESRIBIBAEXI AEREEICFIIRUL,

ATL2Z L ERIBOF, BfFREERIRSEEERITRE.
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DB SEEREAS AEE KiEHA KiEHA
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Note: Health indicators were ranked based on whether they were critical for decision-making, important but not critical, or of
low importance for decision-making. The focus when searching and summarizing the evidence was on indicators that were im-
portant or critical. Rankings were based on the GRADE framework (Guyatt et al. 2011).

Appl. Physiol. Nutr. Metab. 37: 345-356 (2012)
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Silyam s e
—_—— pring ©
JFRF TR |
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FIBE Fall 2009 A
Walk Spring 2010 A
— %H$UE}:I:/\ 1/s— | Spring 2009 =
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Pooled _ b
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0125 025 05 1 2 4 8
Favors Controls Favors Intervention

FIGURE 2 Specific Activities and Pooled Activity Relative
Changes® (95% Confidence Intervals; Log 2 Scale), According to
Assessment Time, in the Control Compared with the CHILE
Intervention Group

NOTE: CHILE = Child Health Initiative for Lifelong Eating and
Exercise.

Health Promotion Practice
Month XXXX Vol. XX , No. (X) 1-9
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Pre- Gestation Infancyfch Adolescence Adufthood
gestation (ce1) ild-hood (CP3)

v v v v
The hypothesized body composition outcomes as a function of age of physical activity commencement, and discontinuation during different critical
periods. The effect of physical activity on body composition is weighted by plasticity at each critical period. In this figure, all children were large-birth
weight babies. The children represented by the circle and triangle were active during infancy and childhood. The child represented by the square was
not an active infant or child. During adolescence, the child represented by the square becomes more active, and the child represented by the circle

maintains age appropriate activity levels. However, the child represented by the triangle reduces activity levels. CP1, CP2, and CP3 refer to critical
periods 1, 2 and 3, respectively.

37. obesity reviews (2015) 16, 857-870
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Many states and US territories are showing decreases in

2012 --17.3% childhood obesity

class 2 obesity --5.9%

1970 1975 1980 1985 1990 1995

40

30

10

T T T T T

305 30.5

Youth'#

174 168 16.9 16.9 172
154 154
139
Pediatric Nutrition Surveillance System, 2008-2011
JAMA Pediatrics 2014;168(4).
Lakshman R et al. Circulation. 2012;126:1770-1779
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1999-2000 2001-2002 2003-2004 2005-2006 2007-2008 2009-2010 2011-2012 2013-2014 NCHS Data Brief. 2015 NOV’(219)1-8

Survey years
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* 1-3%: 13355060 min/d
* >3%: {(KS3ERN60 min/d , B1E30 minBiIEERY
SRR IIIERD (KB HRE)
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New York State

T},
o

A New York

cn— [ 1A

1~ 7} Original DPHO catchment areas
High-risk neighborhoods -
expanded DPHO catchment areas
Low-risk neighborhoods - areas
outside of DPHO catchment areas
WIC sites in high-risk
" neighborhoods
A WIC sites in low-risk
neighborhoods
@ Child care centers targeted
for ICF evaluation

Staten
Island

0051 2 Miles
-

The greatest decline occurred in Manhattan high risk neighborhoods
where childhood obesity prevalence decreased from 18.6% during
2004—-2006 to 15.3% during 2008-2010 (P <.001).

38-Prev Chronic Dis 2014;11:130435.
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"Greenlight study": a controlled trial of low-literacy, early childhood obesity prevention.
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¥ Pick 1 of these ideas or
write down 1 or 2 things
you would like to do in
X the next week or two.

WHERIRT (51
27“) R

F

};‘,-?ﬁ_&gﬁlj RE Next week, | will increase the number of

] tables | give in a day, from
e

e will eat at lunchtime _

UK R ERIFAY SR w1 1o o i bring
—_____asahealthy snack for my toddler.

Instead of giving juice, | will give my toddler
small pieces of fruit and a cup of water __ times
next week.

1 will go for a walk or play ball with my toddler
____times next week.

| BREHF—EM
A

pmn‘lglnj I )

€50 b et e e o — | — At 4 o Ot 8 (g & o Vo o ot o by o

12 Month Core Booklet - Emglish o e o e e Bt i e U P o e e et e

Pediatrics. 2014 Jun;133(6):e1724-37.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Pediatric+2014;+133:e1724
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"Greenlight study": a controlled trial of low-literacy, early childhood obesity prevention
REZTRENRASER, Kwnch |
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&“&;:ﬂm&w cut up
Cheese - % cup, cut up
\mbnad-vnph«.mtup
! | 1 - > i Crackers (plain) - .
: -_%mw‘” klpo«a <
"Dinner
a7 e — B @ @.4. @
Snack i ‘. 2% Milk -
ﬁ:; | 6 ounces
Q. WQQ .,
Stawberries
\_= Y% cup, cut up /
'y (5]
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"Greenlight study": a controlled trial of low-literacy, early childhood obesity prevention.
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Sitting time play
« Whill he is sitting up, roll a soft ball to
him and clap when he tries to get it or

- »~
-8B

- . roll it back. He may clap too!
MR Sl
#pEnnek, & n:-v'fa B et
EfaF

Y 3 Music time play
-~ Ba=. * Put on your favorite music and dance.
r }??%9& 1 /J \ * It's great exercise for you, and your

infant will start to move to the music

RERD -

« When she is ready, et her pull to a
stand while holding your hand and
bounce to the music,

Tummy time play
* Put your infant on her tummy. Put a toy

like a soft ball, rattle or baby mirror In
front of her to look at.

~ * Get down on the floor and play with
her (try peek-a-boo).

* While she is on her tummy, you can also
do exercises on the floor, Try push-ups!

[‘ J

Supplement 6-24 months - English vy - Ukl /St Lot Dups 40 3t o Wi, o by & Mt

D e e e T T ) - . -
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EARLY CHILDHOOD

A GMOII |!|ll Obesity Prevention Counseling Schedule
AGE CORETOPICS SUPPLEMENTAL TOPICS
* Recognizing satiety cues * Breastfeedinj tips

* Breastfeeding promotion + Formula feeding tips

£1me, « Child physical activity promotion « Family physical activity
(tummy time /TV) + Family nutrition

Pat water o milk i this cup
* AL 800, your chld dons net seed
e tham 4 1 & ources & tre
© 0 Dol 10k 0 v 1y e
* Fho Wnes | ) o rambers on e Cup
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REPORT OF THE COMMISSION ON

ENDING
CHILDHOOD
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