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Homocysteine, insulin, vitamin B2 and
folic acid levels in obese children

Jee Yoon Park, M.D. and Young Mi Hong, M.D.

Department of Pediatrics, Ewha Womans University, College of Medicine, Seoul, Korea

Purpose : As the prevalence of childhood obesity is increasing, hypertension, hyperlipidemia, insulin
resistance and diabetes mellitus have become problems. High homocysteine levels and low vitamin
B2 supplementation are acknowledged to have a role in coronary artery disease, but there are few
studies on homocysteine, insulin and vitamin Bis levels in obese children. We aimed to study wheth-
er homocysteine, insulin, vitamin Bis, folic acid levels could have any difference and relation in obese
children.

Methods : The disease group consisted of 27 children from 8 to 11 years old, whose obesity index
was over 130. The control group consisted of 30 healthy children of the same age group. Obesity in-
dex and body mass index were calculated by height and body weight of the children, and their sys-
tolic and diastolic blood pressures at resting state were checked. Total cholesterol, triglyceride, ho-
mocysteine, insulin, vitamin Bjs, folic acid levels were studied after 10 hours of fasting. Intracellular
fluid, extracellular fluid, protein, mineral, muscle mass, lean body fat, fat mass and fat percentages
were checked by bioelectrical impedance.

Results : Homocysteine levels were higher in obese children(8.1+2.1 ymol/mL vs. 4.9%1.0 ymol/mL).
Insulin levels were also higher in obese children(26.8+11.2 uIlU/mL vs. 125%5.24 uIUl/mL). Vitamin
B2 was lower in obese children(798.6+174.3 pg/mL vs. 967.8°405.0 pg/mL). But there was not a
difference in the folic acid levels between the two groups. In obese children, systolic blood pressure
(r=0.535), triglyceride(r=0.517), total cholesterol(r=0.408), folic acid(r=0.408), vitamin Bi2(r=0.338) and
abdomoanl fat %(r=0.306) had a positive correlation.

Conclusion : We found definite differences of insulin, homocysteine, and vitamin B> plasma levels
in obese children, but we need more study to use those parameters as risk factors of metabolic syn-
drome in pediatric obese patients. (Korean J Pediatr 2006;49:475-481)
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HFAEe] A ke A gejellA A SAAE ol 88t
o 41, AT EF AFA UL 2F F 2L
B2 Aol SAste] B i dxpEzkA] SAEI

2) AE2X|$(body mass index, BMDQ} H|IHE(Obesity
Index)
AR FAF] Qo= AF(kg)S AF] AFH(mM)SZ o}
#oR AFH YA wr|EAT HRtEE
Sk Lol @ oA ade Al A
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so] 50 WSS e REAFOD ahol g A0 o4 A

e l=o
W= (%) =
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Ak Fdel A4 EYste] S #el§ v, Hitachi 7600~
110(Hitachi, Japan) 71AlE ©]83}ed F F#2=HE(total cho-
lesterol), A=A A Fe|~HE(high density lipoprotein
cholesterol, HDL), Ad=xAd F#| e E(low density li-
poprotein cholesterol, LDL), &4 A% (triglyceride, TG)S =
At g 35A 9 dF JdEds SANE dE
g2 Qsd RIA kitE o83t S48t 45 TRALH
A= fek 22 o R AFHS AT TRA|
2E0e 39 EE F S-adenosylhomocysteine(SAH)Z W3}
F% =48 AT tracer?t SAH ©H&F& A9 v
= AXPF IG5 U (Fluorescence Po-

larization Immunology technology, FPIA)S.2 Z743}3]1,
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InBody 2.0(Biospace, Seoul, Korea) A%< o]&3}31, v
Az 7 5SS o3 d¥ds FA AR SHIbA
E£RAFS P ASE e F Y AAR Jé'TJr tE & ozt
HY AAE S F volarZ2 AN 295 FAeAHY 9
Adx F4 Ao o8 &%, 4% 55, 2T, g
oAl F3(5 kHz, 50 kHz, 250 kHz, 500 kHz)Z <QIA] F-¢
A7) AFS S48, 34 Ads oF 2% Fol A
=503, 2 didel A ARBAAG, AR, AAYE,
ERAE gl 271" Axdld, Axeld)s #4549

3. 8H 24

A ARk A BRE e Ao tEEAsE 127189
I, SAS system&Z Windows version 10.0& ©]-&3}

Student t test® °]&atdom 2zt WIke] FAGFA Y
&

< Pearson’s correlation coefficient =21H-S
Atk Pakel 0.05 Rkl A5 9 o}E}i *4 3Tt

£ o}

AFL vlwkrel A 59.2+85 kg, tETolA 37.3+10.3 kg
2 oujghrol Al ok Al E=XA(P=0.041), BMIE H]Rkrol A
zawt Folahd k274423 kg/m® vs. 17.7+2.8 kg/
m’, P=0.021). MW =% HWHEOA] tlRERTE folEhA] =9
th(140.3+10.4% vs. 1102+16.1%, P=0.008). &L T 3t

o frelgk zkel7k gl1AFH(Table 1).



Table 1. Anthropometric Data of Study Group

Korean ] Pediatr : A1 49 ¥ #15 & 2006\

Table 3. Body Composition by Bioelectrical Impedence

Anthropometric data Obesity group Control group P

Obesity group  Control group P

BI parameter

(N=27) (N=30) value (N=27) (N=30) value

Height(cm) 146.8+6.2 143.3*+115 0.478 Fat mass(kg) 229+41" 76*£25 0.036
Weight(kg) 59.2+85" 37.3%£10.3 0.041 Lean mass(kg) 34147 315%8.7 0.449
BMI(kg/m?) 274+23" 17728 0.021 Fat(%) 385+28" 248+47 0.038
Obesity index(%) 140.3+£10.4" 110.2+16.1 0.008 Abdominal fat 0.940.05° 0.8£0.03 0.003
. . ICF(L) 17.0+2.3" 123*+1.6 0.038
%E)la(r)feo\gatlon :BMI, body mass index ECF(L) 79+11" 50408 0042
Protein(kg) 9.1+1.2" 82*1.1 0.049

Mineral(kg) 21%0.2 1.7%+0.1 0.143

Table 2. Comparison of Blood Pressure in Obesity Group vs
Control Group(mmHg)

Obesity group Control group P
Blood pressure (N=27) (N=30) value
Systolic BP 122.4+10.1° 108.8+8.3 0.018
Diastolic BP 68.1£89" 63.9%6.5 0.043

Abbreviation : BP, blood pressure
"P<0.05

o2 UFo] nlaste] Kk
Iwkatoll A 122.4+10.1 mmHg, HZETtollA
108.8£8.3 mmHg= H|RHIolA FostA =2 e RATHP=

i
in)
+
A
Ak
et
2
o

jud

0.018). 3t o]¢k7] A% B2 681289 mmHg, Ul
Z7E 639165 mmHgZ HHFolA  FoskAl E=dvhP=

0.043)(Table 2).

3. AYE 24 Hlu

HI

AA S vvktol A 229+4.1 kg, RO 76125 kg
o F HRLAA fFostA EATHP=0.036). AAWEE H|WTL

L 385+28%, XS 248+4.7%% HgkolA oA =

%o (P=0.038), EFAEE Al vlvkro]l 09+0.052
9] 0.8+0.03¢l vl fFofatA =S FE BATHP=0.003). Al*E
Y Arejds njgkraAs 2h2t 17.0+23 L, 79411 L
=2 EHZSLQJ 123+16 L, 59508 Lol wlaf F2stA =t
wrel Al 91412 kg, dlETAAE 82+1.1 kg
o= le%oﬂﬂ FosA =dh 2y AREY $1Ee
7 Rrel frefg Abel7h gtk Table 3).

4. 83 A& sk Hlu

FE AeoAe HDL Zu4HE, LDL Zd 283 T
Zrol Folgt Apolzt gk 1y FFusHES vkl
19174283 mg/dL, tixTelAE 142.8+31.8 mg/dL= H%F
oA frelstAl E=TH(P=0.039). T4 A= HlvkE 189.1
1014 mg/dL, WZT2 106.0+57.7 mg/dLE HekZolA <]
A = TH(P=0.048)(Table 4).

Hr—uir—u

Abbreviations : ICF, intracellular fluid; ECF, extracellular fluid
"P<0.05

Table 4. Comparision of Lipid Profile in Obesity Group vs
Control Group(mg/dL)

.. . Obesity group Control group P
Lipid profile (N=27) (N=30) value
Cholesterol 191.7+£28.3" 142.8+31.8 0.039
Triglyceride 189.1+101.4 106.0+57.7 0.043
HDL cholesterol 52.9+96 31.0%24.0 0.083
LDL cholesterol 110.3+24.1 100.0+19.4 0.124

"P<0.05

Table 5. Comparison of Homocysteine, Vitamin Bjs, Folic

Acid, Insulin in Obesity Group vs Control Group

Obesity group Control group P

(N=27) (N=30) value
Homocysteine(umol/mL) 81£21" 49%1.0 0.047
Vitamin Bi2(pg/mL) 798.6+174.3" 967.8£405.0  0.000
Folic acid(ng/mL) 9.8+3.7 9.8€35 0.450
Insulin(IU/mL) 268+11.2 125%5.2 0.001
"P<0.05
5. €3 SDAIAHQl, Ql=El, HIEIRI By, & S Hlw

A TEA2HQS Hvke A 81421 ymol/mL, thZwkell
H 49%1.0 pymol/mLZ B]YHIIA FJskAl =RhTHP=0.047).
A Qed gkl A 268+11.2 IU/mL, thEwolM 125+

2 IU/mLE vlgkrol Al f-23H A = %Tth(P=0.001). HIEFY By,

H| R A= 798.61174.3 pg/mL, oA 967.8£405.0
pg/mLZ BRko A st WATth(P=0.000). i F T
2kl frelgt Abel 7k gl ATh(P=0.450)(Table 5).
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Fig. 1. Linear correlation between insulin and systolic blood
pressure.

800 ¥ = 4.657x + 63.987
a5 600 | . = 0.517, P<0.05
=
£ 400 |
= 200 * fee . *
. ot
. ; . ) .
0 20 40 60 o

Insulin (ulU/mlL)

Fig. 2. Linear correlation between insulin & triglyceride.
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Fig. 3. Linear correlation between insulin & cholesterol.
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Fig. 4. Linear correlation between insulin and abdominal fat
percents.
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Thol 2798 U o R a2 dAwe] 309e A &of
E YxFoeR 3 A% AFS o]&ste] wntx=el AAH
AFE AESG T, HEE AHdA FE57] o] EYs &
A3ttt 10417 o) &4 & F ZdzHE, T84, 32
AAEIRL, QlE, WEN] By, 94ke Ak AAA7I A
HE o] &ato] MEU, Axej dy Fr1d I8 AA
Wi AALE, BEANE 58 B3k
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i)

2 Hgol A 81£2.1 umol/mLE 4.9
1.0 pmol/mL%l A73wHtl frelatA =gk, dEdx ]
ghtoll A 268+11.2 ulU/mLE 125+5.24 /JIU/mL"J AR
o FolEAl =tvh WEN Bpt BNkl A 7986+174.3
pg/mLZ 967.84405.0 pg/mLSl B4Rl FostA vkt
Ty gake T ot Abolol fejek Abolzk il v Rkt
A dede 757 4G=0535), T4 AW (r=0.517),
g 22 8l (r=0.408), B2 E (=0.306)% &< “447417}
At}
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