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Leptin, adiponectin, interleukin-6 and
tumor necrosis factor- g in obese adolescents

Joo Hyun Gil, M.D., Jung Ah Lee, M.D., Ji Young Kim, M.D., and Young Mi Hong, M.D.

Department of Pediafiics, School of Medicine, Ewha Womans Universify, Seoul, Korca

Purpose : Obesity is assodafed with insulin resistance. Insulin resistance and the presence of prodnflammatory mediators
are thought fo cause a state of vascular endothelial dysfunction, an abnormal lipid profile, hyperfe
mafion. 'These duvnic inflammatory responses, which are characterized by abnomnal cyfokine production, lead fo acfivafion
of a prodnflammatory signaling pathway. Lepfin is an important mediafor of inflammatory processes and immune4nediated
discases. The purpose of this sfudy was fo invesfigate the relationship between lepfin and various cyfokines associated with
obesity in adolescents.

Methods : Sixfy=six obese adolescents (hefween 1647 yeas of age, obesify index >130%) and 26 nommal confiols were in-
duded in this study. Obesify index and body mass index (BAA) were caloulated. Serum lipid profile, ANT and ALT were fested
after 10 hours of fasting. Tomor necrosis factor alpha (INF-¢ ) and Inferdeukin-6 (1-6) levels were measured by ELNA. Insulin,
adiponectin, and lepfin levels were esfimated by madioimmunoassay.

Results : Leptin was significantly higher in the obese adolescents compared fo the confivl adolescents (12.0+£6.83 ng/ml
vs 6.3E1.0 ng/ml). 'NF-¢, 16, and insulin were significanfly higher in the obese adolescents. Adiponectin was signifi-
canfly lower in the obese group than the confrol group (3.3 1.9 yg/mL vs 5.0+ 1.4 yg/ml). Leptin had posifive conelafions
with obesity index, BA\L, and B-6.

Conclusion : In obese adolescents, lepfin, 'INF- g B-6, and insulin might be important mediators of obesity. Further dinical
researdh is necessary fo ascerfain leptin as a predictor of candiovascular discases and to develop a guideline for dinical
intervention. (Korean J Pediatr 2008;51:597-603)
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5) IL-6, TNF-a

Sandwich &4 WYHe] Y& 5o]FQl IL-6, TNF-o %
& IA7F 8 ¥ Quantikine human IL-6 kit, human TNF-
o kit (R&D System, Minneapolis, USA)E A}F8-3}¢] micro-
plateo] EFH3 AAE Hol, IL-6, TNF-a & AFAA 174
st AR WHEATE 1 Fofl AR S S8 Azt
S AASA IL-63F TNF-a ol 5ol 4 A%
AL 2 wellel H7Fetict o] % v AT FA-24
Atk HA GHAS ¥ Molecular Devices V-MAX 220
VAC ELISA reader (Molecular Devices, Sunnyvale, CA
94089, USA)E °l-&3to] FHEE H=53H3th

6) Leptin

A 125 7} H-2¥ Q13F leptin? leptin FEH S
7131, o] Z@A el PEG IAHE ¥ol, Z&¥ formolA
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sk ol FIAY A E o8t YAIHASA
MO 2 Human Leptin 125 Tubes RIA kit (Linco Research
Inc, St. Charles, Missouri 63304, USA)E ©]&3}e] A3
=3

7) Adiponectin

Al 125 17} 2% murine adiponectin®} multispecies
adiponectin B7] &84S ZA3A7]x, o] AFA A PEG A
ANs o] A Feloll A adiponectin® ¥& FHsHE olF
FAY dEE ALsRen, AP SAHMOE  Human
Adiponectin 125 Tubes RIA kit (Linco Research Inc, St.
Charles, Missouri 63304, USA)E o] &35t vl 712H=E &
3ttt

8) ZZAIAH|QI

AP A2k 2 HCY reagent (Bayer, Tarrytown, NY,
USA), &4 71712 ADVIA Centaur (Bayer, Tarryrown, NY,
USA)E Abgste] A3 sheh W o]&3k B4 WS4

(Chemiluminescent immunoassay, CLIA) .2 =743} t}.
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1. M 3

ddotge] AF2 HRkrelA 91.8%114 kg, wixwelA
56.6F47 kgo & HRkEol A fFolatAl Eka(P<0.01), A=
HWEel A 170.3+6.7 cm, HZEwrelA 1675+7.8 cmo® H|RE
oA fe]E A =R THP<0.05). AL FA S HRbEe A 315
27 kg/m’, A=A 20.0+0.3 kg/m’2 vkt A f-olat
Al EkI(P<0.01), HITHE A HIREo] 152.34+13.3%, W
°] 103.1£152%= MRt A F-2l8kA & kTHP<0.01, Table
1.

2.

Ill.°._'

8 XFL 2 Js S

g Fel~HEX = v Rl 19824295 mg/dL, W&
2 168.7128.7 mg/dL=E H|¥hro] ol HlsiA folahAl &=
< FAE HAI(P<0.01), T4 AW HTrelA] 151.5474.8
mg/dL, 2ol A 8331284 mg/dLE H|Rko] thZtel H|
A FrosiAl =2 5 EATHP<0.05). HDL Z& 2 H &2

Table 1. Anthropometric Data for the Study Group

p Obese Control P
arameters

group group value
Height (cm) 170.3+6.7 675178 <0.05

Weight (kg) 91.8+11.4 56.6£4.7 <0.01
BMI (kg/m”) 31.5+27 20.0£0.3 <0.01
Obesity index (%) 152.3+13.3 103.1+15.2 <0.01

Abbreviation : BMI, body mass index

Table 2. Comparison of the Lipid Profile and Liver Function
Test Result for the Obese Group vs. the Control Group

Obese Control P
group group value
Cholesterol (mg/dL) 1982+295 168.7+£287  <0.01

833284  <0.05
612152  <0.01
987£219  <0.01
215*6.4 <0.01
155+4.4 <0.01

Triglyceride (mg/dL) 151.5+74.8
HDL cholesterol (mg/dL) 488+95

LDL cholesterol (mg/dL) 131.8%19.9
AST (IU/L) 35.1+16.8
ALT (IU/L) 59.4+46.8

v Rkt A 488+95 mg/dL, WEwelA 6121152 mg/dLE
v Rkto] gzl HlsiA o skAl WATHP<0.01). ¥FA, LDL
Fe2HEL ngkrol A 131.8£19.9 mg/dL, WZEwtelAl 987
+21.9 mg/dLE H|wto]l thzTol HlsiA FstA =gt
(P<0.01). ASTE H|¥HrA 351+16.8 TU/L, dlEaol s
215%64 TU/LE H|Wkto] thztel] Hlsix foatA =skoh
(P<0.01). ALTE H¥HEollA] 5941468 TU/L, ti&ToA=
155+4.4 TU/LZE HThro]l tfzxare] HlaiA §olstAl &ttt
(P<0.01, Table 2).

A ded Fov vTrdlA 1681159 plU/mL, 3"
NXE 79129 plU/mLE HRFEA FolatA =2 A& B

S THP<0.01, Table 3). ¥Hd, THA|2HQIL T Alolol -9
gk Zpol= gl

4. €3 adiponectin, leptin, IL-6, TNF-a =& H|u

Hlgktol Al &4 adiponectin =% 3.3+1.9 pg/mL, &
A= 50+14 pg/mLE W R A] e =25 BT} A
leptin %% HIRkOA] 12.0+6.8 ng/mL, &4 63+£1.0
ng/mLE Blgktoll A =oka EH IL-6 =& Bl wolA 14
+1.1 pg/mL, WEA 08405 pg/mLE Al HRH oA
=%on d3 TNF-o &% HvHrolA 73108 pg/mL, o
ZTA 6511.0 pg/mLE H|THEAA B FXE HYY
(P<0.01, Table 4).

5. Leptinz} CIE HISXIQt AZAF
Leptin W WF=(r=0.402, P<0.01, Table 5, Fig. 1), A& %

Table 3. Comparison of Insulin and Homocystein in the the
Obese Group vs. the Control Group

Obese Control P
group group value
Insulin (uIU/mL) 16.8+15.9 79+29 <0.01

Homocystein (umol/L) 11.1£45 10.2£26 NS

P<0.01 significantly different from control group

Table 4. Comparison of Leptin, Adiponectin, IL-6, and TNF- «
Levels in the the Obese Group vs the Control Group

P Obese Control P
arameters

group group value
Adiponectin (ug/mL) 33*19 50+t14 <0.01

Leptin (ng/mL) 12.0£6.8 6.3+1.0 <0.01
IL-6 (pg/mL) 14+11 0.8+0.5 <0.01
TNF-a (pg/mL) 7.3+0.8 6.5+1.0 <0.01

Abbreviation: IL-6, interleukin 6; TNF- @, tumor necrosis
factor alpha
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Table 5. Correlation Coefficients between Leptin Levels and
Other Parameters in the Obese Group

Parameters Leptin P value
Obesity index (%) 0.402 <0.01
Body mass index (kg/m? 0.366 <0.01
IL-6 (pg/mL) 0.318 <0.01

Abbreviation : IL-6, interleukin 6

Table 6. Correlation Coefficients between IL-6 Levels and
TNF- @ in the Obesity Group

IL-6 (pg/mL)
TNF-a (pg/mL) 0.303 <0.05

Parameters P value

Abbreviation: IL-6, interleukin 6; TNF- @, tumor necrosis fac-
tor alpha
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Fig. 1. Linear correlation between leptin and the obesity index
in obesity group.
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Fig. 2. Linear correlation between leptin and body mass
index in the obesity group.
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Fig. 3. Linear correlation between leptin and IL-6 in the
obesity group. Abbreviation : IL-6, interleukin 6.
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Fig. 4. Linear correlation between TNF-a@ and IL-6 in the
obesity group. Abbreviations : IL-6, interleukin 6; TNF- a,
tumor necrosis factor alpha.
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AL RS, B8] 59 Hatz Wasks FAAA T
o 2] AEZPE S TNF- o 2 954 Ato]Esjele] 2
02 olAs}aL, o] & Q18] TNF- o = Q13 uly] AlEojxe) 3
At WS ogAste] @ AF S whE g gt 0,

AeHog B Ao vk FadolA 3 leptin BE
7} =9k, leptine] HIUEE A RDBASF IL-69 frold Fuw
AZF A&s #ET = ATk Leptin, adiponectin, TNF- «,
lalis olt) Al B EL ulwkel ] Fa 3k dEs
A A% 18t S BHE FYEo A%t
B 4 9tk Lepting Hwhe] )3 oz @ 9 Ago] HEZ
o] g3l7] YN E Fo] e AUt Dasojof 3 Ror 47t
A,

o o

5 F:uke AgAEe] 47 el WAHLRE A 28 &
=g 2Ysty, 1 AEUPFY ¥l 9% HAHY AT
E47 $A Agste] " jg]o] o], "A x| o], 1
G I AFS doA sHAste AP A3E oyl A
o2 4 ¢l Leptine adiopnectin¥ 7 AW Al Xz
B AR = 7 F45-3F adipocytokine 24, dApH o 7= 4
& 289 A AW 54 249 75S AT IL-6, IL-12,
TNF- e ¢ 22 tE A BRI A dFade] A+ &4
o] Hu ofy] W el FFe A Fa3 wiAZ Hr) oW
Ao A= vlvk FadelA leptin @8] cytokine#H] A
AL dolr iz} skt

Hh B0 164 o] H-E 1841 IR 66T FE & o]/ H]
T SIS dTeR ShHa, 22 AR 4 AW 261
< dxwo® sk A%, AFS ol &t vvtee A
A5 AESYy, 84 AF, 1 22XE S4sIh g4
o =AYE o838ty IL-6, TNF-o & =433, WAPA Y
=AHS 0]83F] adiponectin, leptin, IEHS SA3 L} o]
5 leptin@ 7+ S429ke] Hds dofr g

A 1} : Leptine M ¥HrolA izt Roh oAl =k
TNF- @ ¢ IL-6% HWrolA tjza Bl foshAl =skeh <l
UL H|Frol A dlEzurRTr §98A =93 adiponectin<
H| gkt A 2] 8kl YESkth Leptine BIWH=, AFFA5 IL-6
I o3t ko] FHAAE Blom S [L-69 TNF- e 1t

A 29k JAdolA lepting TNF- o, IL-69F 2 cyto-
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