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ChildhoodChildhood  obesityobesity  predisposespredisposes  toto  metabolicmetabolic  
disordersdisorders,,  withwith  whitewhite  adipocyteadipocyte  inflammationinflammation  aa  keykey  
underlyingunderlying  pathologypathology..    

  

  ExcessExcess  energyenergy  causescauses  wwhitehite  adipocyteadipocyte  hypertrophyhypertrophy  
&&  initialinitial  adiposeadipose  tissuetissue  (AT)(AT)  macrophagemacrophage  infiltrationinfiltration  →→  
lowlow  gradegrade  tissuetissue  inflammationinflammation..11  

  
  
  
  
  
  
  
  
  
  
  
  

  

  ChronicChronic  inflammationinflammation  leadsleads  toto  anan  unbalancedunbalanced  
relationshiprelationship  betweenbetween  MM22  (anti(anti--inflammatory)inflammatory)  andand  MM11  
(pro(pro--inflammatory)inflammatory)  macrophagesmacrophages  →→  leadleadinging  toto  
metabolicmetabolic  complicationscomplications  suchsuch  asas  systemicsystemic  insulininsulin  
resistanceresistance..  11,,22  

  
  
  
  
  
  
  
  
  

  
  

TheThe  twotwo  macrophagemacrophage  activationactivation  statesstates  MM11  (pro(pro--
inflammatory)inflammatory)  andand  MM22  (anti(anti--inflammatory)inflammatory)  exhibitexhibit  
usuallyusually  “unique”“unique”  surfacesurface  markersmarkers  likelike  CDCD4040  (M(M11),),  
CDCD206206  (M(M22))  andand  CDCD163163  (M(M22))..  
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CDCD4040  (M(M11))::  HighHigh  intensityintensity  waswas  observedobserved  inin  5050%%  ofof  leanlean  (A)(A)  
andand  obeseobese  (B)(B)  groupgroup A,A,  7070%%  ofof  leanlean  groupgroup  BB  (C)(C),,  4040%%  ofof  
obeseobese  groupgroup  BB  (D)(D)  andand  5050%%  ofof  leanlean  groupgroup  CC  (E)(E)(p=(p=00..015015))..  
(brown(brown  ==  positivepositive  staining)staining)    
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
CDCD4040  waswas  alsoalso  expressedexpressed  onon  thethe  adipocytesadipocytes  andand  waswas  atat  highhigh  
intensityintensity  onlyonly  onon  thethe  adipocytesadipocytes  ofof  leanlean  groupgroup  AA  ((AA,,  3737..55%%))  
andand  obeseobese  AA  ((BB,,  3333..33%%),),  (p=(p=00..012012))..  (brown(brown  ==  positivepositive  
staining)staining)    
  

  OurOur  studystudy  confirmsconfirms  thethe  presencepresence  ofof  bothboth  MM11  &&  MM22  macrophagesmacrophages  
inin  adipocytesadipocytes  ofof  childrenchildren  andand  adolescentsadolescents..    

  

  TheThe  highhigh  distributiondistribution  ofof  CDCD206206++  (M(M22))  macrophagesmacrophages  andand  highhigh  
intensityintensity  ofof  CDCD163163  (M(M22))  inin  thethe  youngeryounger  leanlean  prepre--pubertalpubertal  childrenchildren  
possiblypossibly  reflectsreflects  aa  strongstrong  antianti--inflammatoryinflammatory  profileprofile  inin  thisthis  youngyoung  
ageage  groupgroup  consistantconsistant  withwith  thethe  highhigh  levelslevels  ofof  HMWHMW  adiponectinadiponectin33..    

  

  TheThe  highhigh  intensityintensity  ofof  CDCD4040  (M(M11))  inin  thethe  youngeryounger  obeseobese  prepre--
pubertalpubertal  childrenchildren,,  togethertogether  withwith  thethe  lowerlower  distributiondistribution  ofof  CDCD206206  
(M(M22))  andand  lowerlower  intensityintensity  ofof  CDCD163163  (M(M22),),  maymay  putput  themthem  atat  aa  higherhigher  
riskrisk  forfor  metabolicmetabolic  complicationscomplications..    

  

  TheThe  lacklack  ofof  CDCD4040++(M(M11))  macrophagesmacrophages  inin  thethe  obeseobese  adolescentsadolescents  
alongsidealongside  thethe  positivepositive  stainingstaining  forfor  CDCD206206  (M(M22))  andand  CDCD163163  (M(M22))  
maymay  reflectreflect  aa  protectiveprotective  antianti--inflammatoryinflammatory  environmentenvironment  inin  thesethese  
adolescentsadolescents..  

Results 

CDCD206206  (M(M22))::  MostMost  childrenchildren  ofof  allall  ageage  groupsgroups  showedshowed  

CDCD206206++  macrophagesmacrophages::  GroupGroup  AA  leanlean  (A)(A)  showedshowed  aa  higherhigher  

distributiondistribution  vsvs  theirtheir  respectiverespective  obeseobese  (B)(B)  (p=(p=00..024024))..    

(brown(brown  ==  positivepositive  staining)staining)    

  

  

  

  

  

  

  

  

  

  

CDCD163163  (M(M22))::  HighHigh  intensityintensity  waswas  observedobserved  inin  3333..33%%  ofof  leanlean  

groupgroup  AA  (A)(A),,  100100%%  ofof  leanlean  (C)(C)  andand  obeseobese  groupgroup  BB  (D)(D),,  

7171..44%%  ofof  leanlean  groupgroup  CC  (E)(E)  andand  5050%%  ofof  obeseobese  CC  (F)(F)  

(p=(p=00..012012),),  whereaswhereas  allall  ofof  thethe  obeseobese  AA  (B)(B)  showedshowed  lowlow  

intensityintensity..  (brown(brown  ==  positivepositive  staining)staining)    
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ParaffinParaffin  embeddedembedded  subcutaneoussubcutaneous  ATAT  microarraysmicroarrays  werewere  

developeddeveloped  fromfrom  surgicalsurgical  biopsiesbiopsies  ofof  3333  leanlean  ((ΒΜΙΒΜΙ<<  8585%%))  &&  

2929  obeseobese  ((ΒΜΙΒΜΙ≥≥9595%%))  prepre--pubertalpubertal  childrenchildren  andand  

adolescentsadolescents..    

  

TheThe  childrenchildren  werewere  divideddivided  intointo  threethree  ageage--  groupsgroups::    
  

••    GroupGroup  AA::  22  mosmos  --77  yrsyrs    

••    GroupGroup  BB::  88--1212  yrsyrs  

  

••    GroupGroup  CC::  1010--1515  yrsyrs  
  

TheThe  intensityintensity  andand  distributiondistribution  ofof  CDCD4040,,  CDCD163163  andand  

CDCD206206  werewere  studiedstudied  withwith  immunohistochemistryimmunohistochemistry..  (positive(positive  

staining=brown)staining=brown)  
  

MeanMean  adipocyteadipocyte  sizesize  andand  totaltotal  adipocyteadipocyte  numbernumber  werewere  

estimatedestimated  byby  imageimage  analysisanalysis  ((adiposoftadiposoft))..  

prepre--pubertalpubertal  

pubertalpubertal  

DataData  areare  meansmeans  ±±  SDSD  oror  percentagespercentages  unlessunless  otherwiseotherwise  indicatedindicated..      
**  pp  ≤≤00..002002,,  **p≤**p≤00..001001    &&  ##  p=p=00..0404  vsvs  respectiverespective  lean,lean,    
AbbreviationsAbbreviations::  11Female,Female,  22Male,Male,  33SDSD  scoresscores  normalizednormalized  forfor  ageage  andand  gender,gender,    44appropriateappropriate  forfor  gestationalgestational  age,age,  55smallsmall  forfor  gestationalgestational  age,age,  
66  largelarge  forfor  gestationalgestational  ageage        

DataData  areare  meansmeans  ±±  SDSD  oror  percentagespercentages  unlessunless  otherwiseotherwise  indicatedindicated..      
*p≤*p≤00..0404  vsvs  respectiverespective  lean,lean,    
****  p≤p≤00..0202  vsvs  obeseobese  childrenchildren  ofof  groupgroup  A,A,    
#p#p  ≤≤00..0303  vsvs  leanlean  andand  obeseobese  childrenchildren  ofof  groupgroup  AA  
  

Results 

Table 4    
Group A  Group B Group C 

Total 
Lean Obese Lean Obese Lean  Obese 

CD163 
Intensity 

low 66,7% 100,0% 0% 0% 28,6% 50,0% 38,5% 

High 33,3% 0% 100,0% 100,0% 71,4% 50,0% 61,5% 

Total 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 

A B 

x20 x20 

D C 

x20 x20 

E F 

x20 x20 

 Table 5   
Group A Group B Group C 

Total 
Lean Obese Lean Obese Lean Obese 

CD40 
Intensity 

Macrophages 

Low 50,0% 50,0% 30,0% 60,0% 50,0% 100,0% 60,8% 

High 50,0% 50,0% 70,0% 40,0% 50,0% 0% 39,2% 

Total 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 

 Table 5   
Group A Group B Group C 

Total 
Lean Obese Lean Obese Lean Obese 

CD40 
Intensity 

Adipocytes 

Low 62,5% 66,7% 100,0% 100,0% 100,0% 100,0% 90,2% 

High 37,5% 33,3% 0% 0% 0% 0% 9,8% 

Total 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 

AA  BB  

CC  DD  

EE  FF  

x20 x20 

x20 x20 

x20 x20 

AdipocyteAdipocyte  Size Size 
((μμm)m)  

30.31 ±3.89 32.09 ± 5.07 34.36± 9.90 36.44  ± 8.19 39.59± 7.56 39.46± 0,42 

NumberNumber  of of 
adipocytesadipocytes  per per 

fieldfield  
131.25 ± 34.23 118.57 ± 49.10 106.1 ± 34.67 96.0  ± 42.01 105.12 ± 21.29 80.25 ± 30.29 

TableTable  22  
Group AGroup A  Group BGroup B  Group CGroup C  

LeanLean  ObeseObese  LeanLean  ObeseObese  LeanLean  ObeseObese  

Glucose (mg/dl)Glucose (mg/dl)  88,4 ± 5,68 90,5 ± 9,64 96,42 ± 15,5 95,4 ± 7,2 94,1 ± 8,1 97,5 ± 13,20 

Total Cholesterol (mg/dl)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 

HDL (mg/dl)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 

LDL (mg/dl)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 

Triglycerides (mg/dl)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 

Insulin (Insulin (μμU/ml)U/ml)  2,55 ± 0,59 0,62 ± 0,1* 11,59 ± 6,99 
17,19 ± 
4,08** 

10,76 ± 10,13 
15,93 ± 
12,76** 

HOMAHOMA--IRIR  0,56 ± 0,01 0,13 ± 0,02 2,76 ± 0,27# 4,37 ± 1,36# 2,83 ± 3,00 3,11 ± 2,03# 

ΗΜΗΜW W adiponectinadiponectin  ((μμg/ml)g/ml)  8,665 ± 3,95 2,38 ± 0,94* 1,38 ± 0,77$ 1,82 ± 0,82 2,21 ± 1,17$ 1,51 ± 1,38 

Table 1Table 1  
Group AGroup A  Group BGroup B  Group CGroup C  

LeanLean  ObeseObese  LeanLean  ObeseObese  LeanLean  ObeseObese  

N 8 8 13 5 13 17 

F1/M2 1/7 1/7 6/7 2/3 2/11 3/14 

Tanner I I I I II-IV II-IV 

Age (yrs) 2,76 ± 1,94 2,94 ± 1,93 9,55 ± 2,04 10,13 ± 1,62 12,42 ± 0,98 11,45 ± 1,37 

BMI (Kg/m2) 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* 

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** 

WC (cm) 46,0 ± 7,87 53, 83 ± 11,09 60,77 ± 10,28 68,2 ± 13,89 70,46 ± 7,9 77,93 ± 12,8 # 

WC% 40,0 ± 29,72 90,0 ± 7,74 68,0 ± 36,9 69,6 ± 40,19 75,77 ± 28,41 90,22 ± 20,12 

Birth Weight 3,33 ± 0,93 3,62 ± 0,40 3,24 ± 0,46 2,82  ± 0,58 3,38 ± 0,47 3,55 ± 0,42 

Gestational Age 

AGA4 4 6 12 3 10 14 

SGA5 2 0 0 2 0 0 

LGA6 2 2 1 0 3 3 

Family History 

Type 2 Diabetes 1 1 4 1 2 6 

Obesity 1 2 4 3 8 7 


