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Influence of complex exercise and chromium supplement on

health-related physical fitness, appetite regulating hormones,

and diabetes risk factors in obese elementary students

Kyong-tae Kim*
Kookmin University

[Purpose] The purpose of this study was to determine the influence of complex exercise and
chromium supplement on healthe-related physical fitness, appetite regulating hormones, and diabetes risk
factors in obese elementary school students. [Methods] The subjects were 32 obese elementary students
over 25 kg/m2 to BMI, 8 complex exercise with high chromium supplement group (CE+HC), 8 complex

exercise with low chromium supplement group (CE+LC), 8 complex exercise with placebo group
(CE+PL), and 8 placebo group (PL). The subjects have performed the exercise program for 70 minutes a
day and 3 times a week with aerobic and anaerobic exercise during 12 weeks. Also, low and high

chromium supplement group took a peel 50 ug and 400 ug respectively at the same time and place.
[Results] There were significant decreases in body fat to CE+HC compared with CE+PL (p<.05) and
significant increase in muscle mass compared with CE+PL (p<.05). However, there were no significant

differences in body weight, BMI, muscular strength, muscular endurance, and flexibility between groups.
For appetite regulating hormones, there is a significant difference to ghrelin in CE+HC compared with
CE+PL (p<.05) and there were significant differences to glucose and insulin significantly decreased in
CE+HC compared with CE+PL (p<.05) in diabetes risk factors. [Conclusions] In conclusion, there were
positive responses for body composition and diabetes risk factors for the twofold cases through complex

exercise and high chromium supplement, but not for physical fitness and appetite regulating hormones.
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AbEe] Astd R}z tlEo] ZsEdd o AR
Fo| 2 gl golE Ao EH Y 7|7to] ©EH = A
o7 HuuoAtH(Aguer et al., 2010: McGuire
et al., 2009). AgAer AujEd ZTIYS
Hew 2d7les, AAdARIEE, 27 &%
o] FA dqUA TS FEA7E ALY 59
P& ot Xﬂ?q Ve AR g dPAdTE
B AR Carrel et al., 2008: Kang,
), X]—7]7]-/] _?—E.\_LEJEH 7(49-_/\] —
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e 25% S 4 21]7\]‘% B %L_’t??i%% 1222
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ﬂ"/HByerly et al., 2009; Canabal et al., 2007).
AqyA A RS At A &2d 9 oA giAL
o Foldt= WEY 289 ey gdde Ao
AT o T3t JEE W3leA] FEA o Adst=

288 3t} (Tajtakova et al., 2010). HE&
o] HHE Zola AR &HE £ AFZ2Ad
sbal, AR S 2 iﬂx]‘ﬂ 33 A3 #Ho

. . i=]
A Aoz HuxojzAt(Hagobian, et al.,

2009).
JzHoz adue AgeA 4AHE 48 Fa9%
24 A SAHAsH FPYeol B AEF A

AR ez} A AdsHE

g YelA ZaatgS A A &xdd Fa%
FS 3t} (Okamatsu et al., 2009). FEA|9} A
A= alla/] o= ZAAstn adde] =)
Z7ksta, B & AEZ7A o &
%13]0] frasto] A3 gl Fof
AtH(Bergouignan et al.,
o M2 adde] Wl A3E AuEY,

5
771, ole +EoE Qg oyx|aH] ATl A
FHge 2o £A7F wgsA Wt e 9
13 (Yoon et al., 2010), AZAUEH] Al~8S 2}
Fotle e B AduATIY Wsle ddde=w
21 8o Goks Al e Ao R AR (Tremblay
& Therrien, 2006).
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EE%PJ Ao ze] Ao °1—?~°1X1L A3t} ve 28kGlT. AR ofH7EA] Huh g3t om AlA2A

of ded AP 7t 9 dad A Aot g gl edls S e w WA £ Sl

%“a‘%}ﬂl Hrh(Elliott et al., 2002). T e € AgAFe A g d7e #5T 2Ho

F& T AE(chromium)e A2 d&d F&AE o we & dFdMe dgd AT T

AN, 1 FE selFe 284 94EE ¢ < A&FoEA dE AFAQ AxHYS AAstn

£ EZo|tH(Ather et al., 2012). 53], it AR APAETZE2 R FYE Bl

Zo| AWt ol LDL ZE~HEH FAAY 25 v ot SRS RSt 1

o sk das AguEsS sHAE AoR 20| e},

deA glew, AF2 A WellA FFErt vop

BAFA 2o agte] FoHIL wjEH A7

ol FAE AN ZFEHA 28 FEe] = o] Fubi

< Ao ¥elx dth(Habibian et al., 2013). &

o JdFE A= Fag Holaqidl |, <,

g 53 Bl 2594 AV AAH L ooy

TS flste] AHg FEH BoTFY et o] o

Aop & F7|d  JgFioltt(Muhammad et al., 2 A FAd dae MEA a4l B2

2012). APt 284dde S zHE 2 AGE e o Agtsta e dHAE FollA AA 5EE

0}‘45} 3 5]’34 At FEFS ML (Weiwei et golup A A7 o] e dAWo] fla AAF
. 2015), 899 tHstel deds Ao A A7k 25 kg/m2 o439 258 324S A

%‘— M 23S 7%1;“4 (William et al., 2014), 2 on, BgeE 3 nagAAT 8%, 5T # A

B, Wesdel, A8aAEg 5o AdsdEs © AFAAT 89, FFEE B AT 8%, A

AAFled dxdhe Aoz BHayozlth(Kannan A 8o Tgdte] APs Foisinh. A &

et al., 2015). AgFAFA AHEHA, Celleno et A dAFate Boat d3lste] e A7t A &

al. (20072 A2ds dder AFAHAE A AP date] FAA R FEe] Ay & A

A3 A AAGFAA vl Fold Gadas v Aoz HoFoMg gty E3 BaAdAe 7%

ERfltta Easkgion, Hua et al. (2013)2 € HAREA O B AAFEXE Ao, 7B &

oFrd} Hlawete] AFAH AN Tadate] FEEY 29193 (IRB) S <9l F & AZd Fsidlet. o

FA e YolA| 1 dgd AeAe ZTleE AR B TR AR 542 (Table 1)3 2t

Table 1. Characteristic subjects (Mean+SD)
Variables N élrgse) I-{ifll)lt “Ef(igg)ht (]?gl/\r/lnlz) Boﬁ)}; ) fat Musiieg)mass
CE+HC 8 12.60+.52  154.45+2.82  64.50+4.01  27.02+1.20  28.06+1.05  21.06+1.25
CE+LC 8 12.40+.69  154.60+4.20  65.35£3.36  26.47+1.83  27.70+£1.44  20.98+1.76
CE+PL 8 12.30+.67  155.85+4.28  63.754£3.65  26.21+1.01  27.64+1.54  20.57+1.56

PL 8 12.20+£.79  154.05+5.18  63.65+£3.85  26.82+1.08  28.36+1.15  20.14+1.22

CE+HC : Complex Exercise + High Chromium Supplement Group,
CE+LC : Complex Exercise + Low Chromium Supplement Group,
CE+PL : Complex Exercise + Placebo Group, PL : Placebo Group
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Table 2. Complex exercise program

}\_] =

WA guMes olgste Z7 RPE 11-13,
RPE 14-15 7=2 <389t (Jung et al.,
2009). SIolE EgolYAY +E4EE AA5HI
gt 1-RM& S8t 1-RM AA S-S
squat, leg extension, leg press, leg curl, calf
raise24 Hosh Fobo] WEIAFE Folol A
o2 I-RME F38E We Ausat(Brzycki,
1993). A% Y ZEe 1-4F+ HRmax9
40-50% o2, 5-8F% HRmax® 50-60% <+
FOo®7, 9-12F+ HRmax® 60-70% <oz A

A, ZE ddAe Ave 34718 FEstd
TEAEE ARG FAAY EEEEEZEad
o

(Table 2)° #AA1€ vt} 2t}

i A3 Azt &

ag AFTd 23E 4

400ugd AEFAE AASEIATHKIm et al.,

2011). +AAAE B3N 2 A8E HEs &

ABEE agon, RE @A A AF Fo] WY

I AFAA B2 AAY A2lF 9 9 75 o
£

sl QA % Y=

Variables Program Exercise intensity Time
Warm-up Gymnastic 10min
Elastic band bench press 1-4weeks : Yellow RPE 11-13
exercise biceps curl 5-8weeks : Red RPE 11-13
Resistance back extension 9-12weeks : Red RPE 14-15
Vi exercise squat 1-4weeks : IRM 40-50%
exercise Weight training leg press 5-8weeks : 1RM 50-60% 50min
leg curl 9-12weeks : 1RM 60-70%
bicycle ergometer | gyecks : HRmax 40-50%
Aerobic exercise treadmill 5-8weeks : HRmax 50-60%
arm ergometer 9-12weeks : HRmax 60-70%
Cool down Stretching 10min
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Radio Immuno AssayH< o] &3lo] 33190,
AARS Yete] Eeld FEo| I human lepting
100uld E8te] &3kt & 4TelA 2447 7k
AlZTh 2447ke] ¥k & AH S A9 &dS FE
1.0m® EFsta, AEY71E olgste] 2083t
3000rpme £E2 4R & AL HEn

i&

AAETS r-counters °]&3st] HF AT
adde ad9d 248 7]1E(Active  Ghrelin
ELISA)E AHgdle] ELISAYS o] &3le] 4319
on  Arg Hsted EeldE EE] Assay buffer
150uLE 92 2}\]7]' EO]’ HH ’\] )\E]'. HHOO]:T% U]—;ﬂ
T FJXAA FS HRP 200uLE Fx 1A B8
A7 AH7IE ol &ate] AHAZTH v Fed
200ulLE ¥ 30%3t oA wjgA7Ia, BAIA|
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oF 50uLs Yol BAsIGT 2 sd & %2
e FY9 vFEolHd d¥E Ho] FATS AR
glety AA ZTAZ EFIF T A FS E3
WAsle FHEE ST dedide ded
=234 J]E(Insulin RIA)ES ARE3Sle]  Radio

Immuno Assayf< o]&dlo] =43slglon, AAES
st g FE 200uld 1 insulin 1.0ml# &
HArkete] 24°C9 ALdd 20417 Bt wjFatltt.
olggh FHS AW F FEA e HEES ¢H9]
T r-counterE ol&ate] HF TAEIAT

& a7 AsAE WHE SPSS Version 16.0
program& o] §3te] LE Ao HIW EFAAE
AEHT, LFZ2IY o 2 iwoﬂ e Al
xﬂ_;,a_/\é‘ ;‘(ﬂE‘ﬂy Al 8 =z %] 2R 13] Hzﬂoo]
o] Aol & ] HAdte] Two-way ANOVA with
repeated measures® AFESITh Eo oI 7
Abe] BeAg a7 vehd A deiddse ¢
& A7z Abole F& THSS, WY Aole
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Table 3. Change of body composition (MeantSD)
Variables Group N Pre Post A% GroupxTime
CE+HC 8 64.50£4.01 59.2043.63 822
Weight CE+LC 8 65.3543.36 60.05+5.81 521 P
(kg) CE+PL 8 63.7543.65 61.50+3.69 -3.53
PL 8 63.50+4.06 64.17+3.88 1.06
CE+HC 8 27.02+1.20 24.64+1 49° -8.82
BMI CE+LC 8 26.47+1.83 24.95+1.31° -5.75
(kg/m2) CE+PL 8 26.21+1.01 25.19+1.05 -3.88 32495
PL 8 26.82+1.08 27.15+1.47 1.23
CE+HC 8 28.06+1.05 23.83+1.02%¢ -14.92
Body fat CE+LC 8 27.70+1.44 24.30+1.34° -12.27 34645
(%) CE+PL 8 27.64+1.54 25.32+1.55° -8.39
PL 8 28.26+1.39 28.59+1.08 1.16
CE+HC 8 21.06x1.25 25.79+1.11%¢ 21.59
Muscle mass CE+LC 8 20.98+1.76 23.80+1.93° 13.42 AL324™
(kg CE+PL 8 20.57+1.56 22.92+1.71° 11.41
PL 8 20.14+1.22 18.75+1.79 -1.02

* pC.05, *F p(01, **F {001

a : CE+HC vs PL (.05), b : CE+LC vs PL (X.05), ¢ : CE+PL vs PL (p€.05), d : CE+HC vs CE+PL (£.05)

Table 4. Change of physical fitness (Mean+SD)
Variables Group N Pre Post A% GroupxTime
CE+HC 8 15.46+2.38 20.10+2.44° 30.02
Muscular strength CE+LC 8 16.724£2.15 19.40+2.12 16.04 24268
(kg) CE+PL 8 16.39+2.14 18.62+2.23 13.65
PL 8 16.54+3.34 16.34+3.25 -1.21
CE+HC 8 12.60£1.07 16.10+1.19* 27.78
Muscular CE+LC 8 13.60+1.17 16.30+1.34° 19.85
endurance - 26.388
(frequency) CE+PL 8 13.80+1.03 15.90+1.20° 15.22
PL 8 13.20£1.03 12.40£1.07 -6.06
CE+HC 8 16.8+1.31 19.14+1.84 13.93
Flexibility CE+LC 8 17.21£1.25 19.14+1.28 1121 725"
(cm) CE+PL 8 17.08+1.87 18.88+1.87 10.54
PL 8 16.68+1.40 16.50+1.39 -1.08

* 05, " .01, *** X.001

a : CE+HC vs PL (X.05), b : CE+LC vs PL (X.05), ¢ : CE+PL vs PL (2£.05)
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Table 5. Change of appetite regulating hormones (Mean+SD)
Variables Group N Pre Post A% GroupxTime

CE+HC 8 11.39+1.14 7.58+1.04 -33.41

Leptin CE+LC 8 12.27+1.13 9.30+1.04° -24.23 26364
(ng/ml) CE+PL 8 11.49+1.24 9.49+1.41 -17.34
PL 8 12.33+1.28 12.59+£1.27 2.14
CE+HC 8 18.0443.51 30.18+3.23° 67.31

Ghrelin CE+LC 8 18.35+3.14 28.10+£2.86 53.09 19274
(pg/ml) CE+PL 8 17.75+2.39 23.54+2.32 32.60
PL 8 18.07+2.81 17.2142.32 -4.71

* (.05, ** pC.01, *** p(.001
a @ CE+HC vs PL (X.05), b : CE+LC vs PL (X.05)
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Table 6. Change of diabetes risk factors (Mean+SD)
Variables Group N Post A% GroupxTime
CE+HC 8 96.60+8.19 91.50+8.28¢ -5.28
Glucose CE+LC 8 95.00+8.29 91.10+8.31 -4.11 -
37.434
(mg/dl) CE+PL 8 96.107.50 94.00+7.36 2.19
PL 8 94.80+7.64 95.80+7.84 1.05
CE+HC 8 9.31+1.51 6.29+1.52%4 -32.44
Insulin CE+LC 8 10.55+1.69 8.53+1.67° -19.15 "
36.496
(uU/ml) CE+PL 8 11.31+2.34 9.76+2.37 -13.70
PL 8 11.63£2.69 12.9+2.66 3.96

* .05, ** p(.01, **F X001

a : CE+HC vs PL (X.05), b : CE+LC vs PL (X.05), d : CE+HC vs CE+PL (£.05)
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