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Introduction

»Childhood obesity predisposes to metabolic
. . . . . . N 8 8 13 13 17
d |SOrderS, with white adi pOCyte Inflammation a key F1/M2 1/7 1/7 6/7 2/3 2/11 3/14
. Tanner I I I I -1V -1V
u nderlyl ng pathology Age (yrs) 2,76+1,94 | 2,94+193 | 955+2,04 | 10,13+1,62 | 12,42+0,98 | 11,45+ 1,37
BMI (Kg/m?2) 15,99 +1,58 | 18,95+ 3,71 17,5+2,34 23,38+ 1,29 20,30+1,90 @ 26,73 +4,57
- - BMISDS3 -1+1,31 1,5+0,92* -0,19 £ 0,99 1,7 +0,44* 0,59+£0,6 2,25+0,61*
> EXCeSS e ne rgy Causes Wh Ite ad I pOCyte hypertrophy BMI% 26,0 £31,45 | 93,5 +£3,74** 46,46 +27,80 93,2 £5,49** 71,0 £ 20,54 | 95,7 £ 4,21**
= =g . . . . . WC (cm) 46,0+ 7,87 |53,83+11,09 60,77 £10,28 68,2+ 13,89 70,46+7,9 |7793+128#
& Initial adi pose tiIssue (AT) macrophage Infiltration — WC% 40,0+29,72 | 90,0+7,74 | 68,0+36,9 | 69,6+40,19 |7577+28,41 90,22 + 20,12
. . . 1 Birth Weight 3,33+0,93 3,62 £ 0,40 3,24 £ 0,46 2,82 +£0,58 3,38 +£0,47 3,551+0,42
low grade tissue inflammation. Gestational Age
AGA* 4 6 12 3 10 14
SGA> 2 0 0 2 0 0
Obesity-induced inflammation LGA® 2 2 1 0 3 3
—_— e e e e Family History
SO C oo o oo Type 2 Diabetes 1 1 4 1 2 6
Lean State Obesity 1 2 4 3 8 7
o .' Data are means + SD or percentages unless otherwise indicated.
T2 come 8l 1y, o8 ' * p <0.002, **p<0.001 & # p=0.04 vs respective lean,
:;::';g mgﬁg‘hg@lg Adipocyte hypertrophy Transmigration Abbreviations: 'Female, 2Male, 3SD scores normalized for age and gender, “appropriate for gestational age, >small for gestational age,
cbg?4;tTH1 c.?“sg CD4* Tt cells 6large for gestational age v .- : 2, . \ v 3 _ ¢
| . -hiase::tcc;rlls cells Coﬁjgimr \; %E ' 1\)"_“;}’. ’r-- 1\:&‘\ ! R gum 2 ' I~ . ~ ‘l\—r 2. 3 7 50 pm
g / Eosinophils Obesity and Infl ti : . . . 5
G -/ > f | CD40 (M1): High intensity was observed in 50% of lean
: Decreased Activation :
s :
M o of T cells \ Glucose (mg/dl) 88,4 £ 5,68 90,5 +9,64 96,42 +15,5 | 954+%7,2 94,1+8,1 | 97,5+13,20 and Obese (B) g rou p A’ 70% Of Iean g rou p B (C), 40% Of
@. et e hue oo y ' BQ S Adipokines Total Cholesterol (mg/dl) |155,5+ 20,41 131,57 20,71 144,25 +27,7| 145,0 + 28,4 |156,5 £ 27,79 | 140,0 £ 27,97 0
- reg s e.g. MCP-1, —_—
M2-like =38 \'—k Y om HDL (mg/dl) 49,13 +13,5 | 45,3+ 15,45 |55,99+22,25| 61,6+ 13,57 |64,92 +17,16 /53,37 + 16,32 Obese g rou p B (D) and 50 /0 Of Iean g rou p C (E) (p_O-O]-S)-
macrophage Autoantibody . . . .
g production :73 LDL (mg/dl) 86,75+ 20,97 74,55+14,29 |68,51+12,75 85,7+9,16 68,96+ 15,04 67,53 +14,66 (brown — pOS|t|Ve Sta|n|ng)
Anti-inflammatory Proinflammatory O/o . .
S —— v T — Triglycerides (mg/dl) 67,2+23,7 | 58,57+28,48 |67,54+23,31| 59,6+11,5 | 47,6 +15,87 | 61,5+ 15,34
mdnﬂa%?r%g?ynlc?fgmes %00 00 § —
eg. -at, IL- \_/)
. ©o° Polarization of % Insulin (LU/ml) 2,55+0,59 0,62+0,1* 11,59 + 6,99 17,19 10,76 £ 10,13 1593¢
© Mi-like macrophages X 4,08%* 12,76** CD40 o o o 0 0 o 0
Olivia Osborn & Jerrold M Olefsky 2012 Nature Medicine, 18; 3, 363-374. . Low SO’OA) SO’OA) 30’06 GO’OA SO’OA 100’0/) 6O’SA
HOMA-IR 0,56 £ 0,01 0,13+ 0,02 2,76 £0,27# 4,37 +1,36#  2,83+3,00 | 3,11+ 2,03# IntenS|ty .
Macrophages High 50,0% | 50,0% @ 70,0% | 40,0% | 50,0% 0% 39,2%
> Ch ronic |nﬂam mathn IeadS tO an un ba|an Ced HMW adiponectin (ug/ml) | 8,665+3,95  2,38+0,94* | 1,38+0,77S | 1,82+0,82 | 2,21+1,17$ | 1,51+1,38 - SypR [PTmyemens [Py [Py e——— ep—— o p———
. . . Data are means £ SD or percentages unless otherwise indicated. ’ ’ ’ ’ ’ ’ ’
relationship between M2 (anti-inflammatory) and M1 *p<0.04 vs respective ean,
** p<0.02 vs obese children of group A,
1 - #p <£0.03 vs lean and obese children of group A
(pro-inflammatory) macrophages — leading to

metabolic complications such as systemic insulin
resistance. 12

30.31 £3.89 32.09+5.07 | 34.36+x9.90 36.44 +8.19 39.59+ 7.56 | 39.46+0,42

131.25+34.23 118.57£49.10 106.1 £34.67 96.0 £42.01 |105.12 +21.29 80.25 * 30.29

CD206 (M2): Most children of all age groups showed
CD206* macrophages: Group A lean (A) showed a higher

adipo-/angiogenic cell cluster  adipokines )
(coupled adipogenesis and inflammatory cytokines
angiogenesis)

adipocyte M2 macrophage
_ “Tcell M1 macrophage

‘T cell blood vessel

Adim::suem"f";:":;'i’:fs’ distribution vs their respective obese (B) (p=0.024). e |
l (brown = positive staining) S b : *
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»The two macrophage activation states M1 (pro- L AL 4 L@ Y s A
iInflammatory) and M2 (anti-inflammatory) exhibit ‘ | T — - N e
usually “unique” surface markers like CD40 (M1), o 19k _CtD40 _\tNaS T'SO eiﬁfesz_ed Ontthe ?CI“IOOCyteS a”‘i VE/:S ?f:; 2'3*;
s € b (/3 intensity only on the adipocytes of lean group . 37.5%
CD206 (M2) and CD163 (M2). ‘ / and obese A (B, 33.3%), (p=0.012). (brown = positive
2 % @ o staining)
A / /1"'} A lt &, P
] A

CD40 Low | 62,5% @ 66,7% @ 100,0% | 100,0% | 100,0%  100,0% | 90,2%

»Paraffin embedded subcutaneous AT microarrays were Intensity =
. . i CD163 (M2): High intensity was observed in 33.3% of lean Adipocytes High ' 37,5% | 33,3% = 0% Ve Ve Uh - 2R
developed from surgical biopsies of 33 lean (BMI< 85%) & A (), 100% of | (C) and ob 8 (D) rotal 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
rou , o of lean and obese grou , 0% LUEe | LS00 | JoR e L0000 Je0Ee . 090
29 obese (BMI>95%) pre-pubertal children and STOUP BTOUP
71.4% of lean group C (E) and 50% of obese C (F) :
adolescents. Conclusion
(p=0.012), whereas all of the obese A (B) showed low

intensity. (brown = positive staining) > Our study confirms the presence of both M1 & M2 macrophages
in adipocytes of children and adolescents.

> The high distribution of CD206* (M2) macrophages and high
intensity of CD163 (M2) in the younger lean pre-pubertal children

cp163  low | 66,7% 100,0% 0% 0% | 286% 50,0%  385% possibly reflects a strong anti-inflammatory profile in this young

The children were divided into three age- groups:

Group A: 2 mos -7 yrs e
pre-pubertal

Group B: 8-12 yrs

P N Intensitv | ... age group consistant with the high levels of HMW adiponectin?.
Group C: 10-15 yrs pubertal Y High | 33,3% 0% 100,0% 100,0% 71,4% 50,0% @ 61,5%
' . 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100 0% > The high intensity of CD40 (M1) in the younger obese pre-
otla ) % , % , % , % , % , % , % . . . . .
The intensity and distribution of CD40, CD163 and pubertal children, together with the lower distribution of CD206
CD206 were studied with immunohistochemistry. (positive | (M2) and lower intensity of CD163 (M2), may put them at a higher
. A 7 | risk for metabolic complications.
staining=brown) s .- 5oy
—\ | % A > The lack of CD40*(M1) macrophages in the obese adolescents
Mean adipocyte size and total adipocyte number were | , \ " alongside the positive staining for CD206 (M2) and CD163 (M2)
estimated by image analysis (adiposoft). & & J A0V 3 1o may reflect a protective anti-inflammatory environment in these
T 4/ 2' LNt e adolescents.
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