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Body fat reducing and physical-activity enhancing effects, along with artherosclerosis improving ef-
fects, of conjugated linoleic acid (CLA) were elucidated on obese male middle school students with
more than 30% body fat. Twenty-four volunteers were randomly divided into control (placebo, n=12)
and CLA treatment (n=12) groups. Subjects were daily fed 6 g CLA (6 capsules, twice a day) or a
placebo for 12 weeks. At the end of the experiment, body composition, blood lipid composition and
exercise capacities of subjects were measured. CLA significantly reduced body fat content and body
mass index (BMI) along with body weight, while the placebo did not have any such effects. Similarly,
CLA significantly reduced low-density lipoprotein (LDL)-cholesterol, total cholesterol, and triglyceride,
but elevated high-density lipoprotein (HDL)-cholesterol content in blood. Meanwhile, in terms of ex-
ercise capacity, there were significant enhancements of trunk flexion, closed-eyes foot balance, stand-
ing long jump, shuttle run, and sit-up activities in the CLA treatment group. These results indicate
that CLA consumption reduced body fats, improved atherosclerosis factors in blood and improved
physical activity of young male obese middle school students, and suggest that CLA could be a useful

material for the heath care of obese young men.
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A F o FF A Y (KFDA) S 2 7Y 754 45517t
Hhol A| ¢k CLA soft-gel < (CLA 3% 1.0 g)¥} placebo
HK#}o] @ BIAHZE ZFAT) ol A Zﬂ% Hhgrom, CLAY
Ot11-CLAF t10,c12-CLA ©o]3A 24 47 355%%
35.7%E o] F oA o] & 71.2%31th. Placebo= CLAS}
L ¥ olive oil 2 thAI ko] A28}t High-density
lipoprotein  (HDL)-Z# 2~ H &,
(LDL)-Z# ~H &, total cholesterol (TC), triglyceride (TG)
assay kit+ Sigma-Aldrich (St. Louis, MO) AFZ 58] T3}
k.
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Low-density lipoprotein

o4 CHEA
2 A7 2 JAel aAlstaL Sl AAEE 30% o)
J HYh G2 S8 24 WS A st AR CLA AT
T1H7\-_r"(1’1aceb0 —.—]4) 129z TR A+l
7\} < H o7 ool oW FEl o] ATHFE Al=st
A o, HA LFE A B2 FHEEH B A
o 9o 5 ofsfsta Ao g Folg} YR FAH AL
AT hEAS AA A 5L Table 190 Yebd vl 2

5‘—}5#0 % EHN'OE 7‘5]. /\16475_7,]. ;]Zq }\-l_;‘lc,]ak

S 2AZ e, CLA 3T A= CLA
(g & A% 19 251344 x 23]) 3702 7 WA

27 944 placebo® CLA AF 73 SLsHA 433t
o 79 A ARzl B9, 35 2 FIRAT ¢
& Afrzol sk

AHEA 24

[

CLA A3 A59 A7 A% (em), AF(kg), AAE

Table 1. Body composition of subjects
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E(% Fat), AR (kg Fat), A4 A=A 4 (Body mass index,
BML kg/m’)E AAA7AGH 3 AYE £47]
(Inbody 720, Biospace)E o] &-5te] AT} o] & AlA =
AL CLA A3 1947 12F CLA 43 3d =334k

@)

LA 433 19 A3 125 CLA 433 ol 122131
FEAHE AT & A4 79 s A TC,
HE, LDL-Z2d 2HE % TGE 2219 assay kit

2 <2 (hand grip strength, kg), FrdAdL AH=
(trunk flexion, cm), B P& £ & & A 7](closed-eyes
foot balance, second), =& Axg]d e H 7](standing
long jump, cm), WHA-E $EZE 7](shuttle run, second),
ATFE L AEL 077 (sit-up, tlmes), A HLa 29
@] 7](endurance run, second)E A3 °]E +5H LS
CLA A4 1943 12F CLA /S-r] o &7 0}91‘:]'.

SAXMz]
Ll 013,194 RE ﬁﬂb SPSS 170% o]-g-3ke] kA2 st4

Z}ol
3 /\Pq *E %’—ﬂ‘ﬂgi a4 0}01 kil %“Eréﬂ(analysis of co-
variance) S AAISFAT. BAA FYG4FEL2 p0.05 o] Fo 2

st

CLA9| ARy 2451

CLA®] vt g2} St AAY g aE A7) 93t
of CLA 4F9 CLA 43 A7 CLA H4 127 ?—9} EH&%
9] placebo HAH HH 125 F9f A 2290 A,

F

A, BMIL, AALE 2 AALFS FH390m 1 Ade
Table 29} 2t} CLA 4379 2142 1683 cmol A} 173.0 cm
2 93k QA AR (p0.01), hET9] AL 164.6 cmol
1655 cm& #2217} §191ch CLAE #5811 kgoll A 786 kg,

Treatment Age (yr) Height (cm) Weight (kg) Body Fat (%) BMI® (kg/m’)
Control 15.3£0.5° 164.816.6 76.0£9.5 34.8+2.4 28.2£2.0
CLA 15.4+0.5 168.3+8.1 81.1+15.0 32.5%6.5 28.8+3.7

*Control group represents placebo treatment group. Twelve male middle school students were allocated to each group (n=12).

°BMI represents body mass index.

‘Mean=SD. No significance between treatment groups was seen in all body compositional factors at p<0.05 by t-test.
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Table 2. Effects of CLA on body composition of within groups of obese male middle school students

e Measurement b
Body composition - t-Value
prior treatment Post treatment
Height (cm) Control” 164.6+6.6 165.547.3 -1.827
& CLA 168.3+8.1° 173.0+6.5 -3.506**
. Control 76.0+9.5 77.1%9.6 -5.659***
Weight (ke) CLA 81.1+15.0 78.6+15.2 1.939
0 Control 34.8+2.4 35.4+2.4 -1.795
Body Fat (%) CLA 32565 30259 7462+
Control 26.2+3.6 26.9+3.9 -1.887
Body Fat (kg) CLA 251474 23.0+6.8 5,389+
’ Control 28.2+2.0 29.1+2.4 -2.835%
BMI (kg/m) CLA 28.8+3.7 27.0+3.1 5,745+

*Control group was fed placebo. Twelve male middle school students were allocated to each group (n=12).

bSigniﬁcance at <0.05 (*), p<0.01 (**), and p<0.001 (***) by t-test

‘Mean=SD.

£<0.001), BMI (28.8 kg/m’ll 4] 27.0 kg/m’, p<0.001), & A]1h-g-
(325%l1 4 30.2%, p<0.001) 2 A A"ek25.1 kgoll A 23.0 kg,
p0001)= 78 A ZAAZ T 28y placebos A3 A
FE HwEg S o, BMIT p<0.05 30X S7HA17 L, 7,
A, AASE € AATFl e TS vA A FUuTh
Table 39X = THZFEA o W& CLA AT 27t
o QAT LA A, A, BMI, AR 2 AR LS
Hla BAsdth A4S CLA AFHTAA tizTrt
p0001 oA AR 18y AF, BML AAEE 2 AA
HJ%}" ol Blsl) 2tz p<0.05, p<0.001, p<0.01 E p<0.01
FoAM 94 JA FAHJ. o)g 2& A= CLAY
S%M S FEAgY 719 AR 2 ARG Bao a3}

CLAS| 23X st

CLAGAT 2 tizwe 43 A3 AH 125 F9 954
A TC, HDL, LDL, TGZ #43}¢lon] 1 A3k Table 49}
2t CLAE TCE 1780 mg/dlel A 1713 mg/dI= 23}

ZHe A ALK (p<0.01), HZT-9) TCE 180.0 mg/dlol A 180.7
mg/dIE 93 2Fo)7}h itk ®3 CLAE HDLS 539
mg/dlol A 55.1 mg/dIZ 4 UA F7HAZ 2 (p<0.01),
LDL2 939 mg/dlel A 90.6 mg/dlo.2 f-o]3}A THAAIF
(p<0.05). 279 HDLE o7} §1lovt LDLS 214 3l
Al 745 ATH(p<0.01). TGE CLA 43 70] 130.1 mg/dlol A
1275 mg/dIZ F2latA Al VRO U (p<0.001), HE TS
108.1 mg/dlell A 1098 mg/dIo.Z tha 7}t AT 24
< AU

Table 59l A= T ZFEA | 2 CLAGFHA T dx=79
g%%4 TC, HDL, LDL, TGS %— AEA ait. 5 TCe
CLAS A s %Ml 25 2 Th(p<0.001). HDL-&
CLA A3 w3 th2a 7hel| 2ol } $AAA T, LDL2 CLAY
o8 frf8 A ”O}ﬁ\:}(;xoool) opA7FA 2 CLA A3T
# iz 9 TGE F93 AFol7h AATHp<0.01).

ZAet7] flske} CLA AT

Table 3. Effects of CLA on body composition of between groups of obese male middle school students

Body composition Ss° F-value”

_ Time 829.10 75.080%*
Height (cm) Group 11850 10731+

, Time 333144 310,592+
Weight (kg) Group 6937 6.467*

, Time 14146 126,789+

BMI (kg/m’) Group 4091 36,662+

\ , Time 13191 468,727+

#Body fat (%) Group 51.98 56,410+

Time 643.68 365,359+

Body fat (kg) Group 51.28 29,106+

*Sum Of square.

bSignific:ance at p<0.05 (*), p<0.01 (**), and p<0.001 (***) by t-test.
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Table 4. Effects of CLA on blood lipids of within groups of obese male middle school students

Blood lipid ; Measurement t-Value”
Prior treatment Post treatment
Control” 180.0+28.4° 180.7+28.2 -1.876
C (mg/dl)
CLA 178.0£28 4 171.3£30.6 4.690**
Control 53.4+15.2 53.7+14.5 -0.430
HDL (mg/dl)
CLA 539+ 95 55.1+ 94 -4.311**
Control 97.5+16.4 100.8+£16.5 -3.221%*
LDL (mg/dl)
CLA 93.9+18.1 90.6£15.4 2.849*
Control 108.1t484 109.8+46.2 -1.849
TG (mg/dl)
CLA 130.1+43.3 127.5+43.2 3.524%*

*Control group was fed placebo. Twelve male middle school students were allocated to each group (n=12).
*Significance at p<0.05 (¥), p<0.01 (**), and p<0.001 (***) by t-test.
‘Mean+SD.

Table 5. Effects of CLA on blood lipids of between groups of obese male middle school students

Blood lipid 55° F-value®
© sl Time 18704.23 1448 838"+
(mg/d}) Group 317.64 24,604+
DL (o] Time 3222.69 1284.347%+
(mg/d} Group 5.10 2.031
DL el Time 5341.73 434,366
(mg/d) Group 287,53 23,3814+
o Time 4379446 6042.220%+
(mg/dl) Group 77.81 10.736+

Sum Of square.
bSignificamce at p<0.05 (*), p<0.01 (**), and p<0.001 (***) by t-test.

2z 49 A AH 125 F9 o, AR, =T LIS
A7, AR LR, FELE], q5dod], o
22]718 43I ATHTable 6). %47} 2#2e]7l= CLA A T CLAY AA Ta R 257 S7F A3t WA

A= S7HEA gtk 28y CLA AFE A Z0](102 am A CLAS] Hlgk /A& ste] @3 g A7 I AT
ol 13.0 cm, p<0.05), £ M 7] (282% M 323%, [36]. 7 A3 CLAT w=& HIFES A3 F7HEw ofyel,
7<0.05), A A& 2] ¥ 7)(149.4 cmol A 1544 cm, p<0.01), & o M= KFDAZ} CLAZF AAW 74 837t e 7154

Hahg] 7] (1442904 140 , 7<0.05), 1&Y 0 7]7](32.13] 9 AF 45 E A Th CLAY g A A g o

X 3863, pO00)E oA e 27 ERE By U2 = FE JAF 49 ez 35U Blankson 53]
dr e 52 71*?& Fo4e] AN (p<0.05), G S5F < A 3R ARl 608ES Ao Z 1253t 34 g9 CLA

Bo= e mHA et AAE AALL ZAA T AEEE Z/MATGL B
CLAMAZS 27 7be] &g, AAZ, w70 gay], ST Gaullier S{eJ= A F<l o)<

AdegeH s, $uge), gLes), edge s o % CLATGRS REAR QASHS o Axge]
3 EARAS 30K Table 7). CLAAH T g2 7+ o} o Hustgoh B8 CLAE a1l vk Aols tige
8 AAZ, w7 sy 2 e egEl /e 2ol UEL g AFAAE AAL FAaFHE JATH15]
A stk ey A Ee® ) (p<0.001), FEEE ] £ A= 141649 v G2 SRAES deE 12
(P<0001), sBderlpammi §937 S5 of 23 T CLA 2T 2% AT BMI AXE % A7l
A7} YA ZeA0 ogge]v)E A 9ls 2 T4 A FaE A T3 CLA 43Tl izl s
ﬂ/\]ﬂ% 97} 9ee ojujs). BMI, A A&, AR ZFe] FostA st ol e 2e
CLAG Ao w2 AANS Aaade ATAE apoptosis,
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Table 6. Effects of CLA on physical exercise potentials within groups of obese male middle school students

Measurement

Physical exercises . t-Value”
Prior treatment Post treatment
Grip strength (kg) Control” 20.7£6.6° 19.945.7 1.202
CLA 24.0+7.2 24.7+8.0 -0.390
Trunk flexion (cm) Control 5.1£3.6 5.043.2 0.161
CLA 10.2+5.3 13.0£8.0 -2.844*
Control 12.246.2 12.2+49 -0.098
Closed-eyes foot balance (sec) CLA 2894181 334203 2 500¢
Standing long Jump (cm) Control 14744177 146.4+15.6 1173
CLA 149.4+8.8 154.4+6.0 -3.590**
Shuttle run (sec) Control 13.4+0.9 14.7+1.9 -3.045*
CLA 14.4+2.8 14.03.0 2.727*
Situp (times) Control 29.4+14.8 29.3+14.8 0.290
CLA 32.1+10.5 38.6+10.7 -5.093***
Endurance run (sec) Control 1563.0£310.9 1562.9+£310.8 0.561
CLA 1797.7+406.7 1668.7+487.6 0.817
°Control group was fed placebo. Twelve male middle school students were allocated to each group (n=12).
*Significance at p<0.05 (*), p<0.01 (**), and p<0.001 (***) by t-test.
‘Mean+SD.
Table 7. Effects of CLA on physical exercise capacity between groups of obese male middle school students
Physical exercises ss F-value®
. Time 676.89 36.408*+*
Crip strength (kg) Group 2314 1.245
. Time 2866.45 287.492%**
Trunk flexion (cm) Group 24171 24247+
Time 594.26 55.170%+*
Closed-eyes foot balance (sec) Group 19.86 1844
Standing long Jump (cm) Time 5410.25 363.492+**
Group 10.29 1.844
Time 116.84 99.266***
Shuttle run (sec) Group 18.02 15.307+*
Situp (time) Time 3450.15 324.275***
Group 262.49 24.672%*
Endurance run (sec) Time 926619.99 7.073*
Group 4014.09 0.031

*Sum Of square.

bSignificance at p<0.05 (*), p<0.01 (**), and p<0.001 (***) by t-test.
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