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The Effects of Different Type of Triglyceride Supplements on Exercise Performance Time, Energy
Substrates, Insulin Hormone and Lipase Activity in the Trained Rats. Yi-Sub kwak*. Department of
Leisure and Sports Science, Dong-Eui University 995 Eomgwangro Busanjin-gu, Busan 614-714, Korea — The
purpose of this study was to investigate the effects of different type of triglycerides (MCT & LCT)
on weight, survival time, energy substrate (FFA, TG, pyruvate, lactate), insulin and lipase in the
trained rats. Fifty-four Sprague-Dawley rats were divided into 3 groups: control group (CG, n=18),
MCT supplement group (MG, n=18), and LCT supplement group (LG, n=18). They also were divided
into 3 periods: trained resting (R, n=6) and trained & exercise load (E, n=6), and survival time test
was performed to know the supplemented effects. Body weight of all animals was checked every
week, MCT group and LCT group received supplementary MCT and LCT orally and preliminary
swimming training for 6 days before the start of main experiment. All animals received 15-minute
swimming training 5 times during first week of experiment, and swimming training time was in-
creased 15 minutes every week until it reached 90 minutes at last 9th week. After last swimming
training, animals were fasted for 12 hours and blood samples were taken from abdominal aorta in
the Department of Animal Medicine at the D university Animal Center. Among the CGE, MGE, and
LGE groups, the MGE had the greatest increase in physical performance time. In the FFA levels, there
was significant differences(p<.05) in CG, MG and LG groups, and also there was major difference
of FFA levels in the MG and LG. In the lipase levels, there was significant differences (p<.05) in CG,
MG and LG groups. MG was the greatest than the other groups. In the insulin hormone levels, there
was the great differences (p<.05) in LG compare to CG groups, whereas there was no significant dif-
ference in the CG and MG. In conclusion, these results suggest that regular prolonged physical train-
ing with MCT supplementation, improves exercise performance time through the increase of energy
substrate utilization, lipase activity and FFA levels, irrespective of insulin hormone responses.
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2 d7A A AEFEL PEAF 140-155 g9
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Table 1. Animals

Week Duration/Time

warm-up 1week
swim training 2week
swim training 3week
swim training 4week
swim training 5week
swim training 6week
swim training 7week
swim training 8week

6times/week, 15min/day
Stimes/week, 30min/day
Stimes/week, 45min/day
Stimes/week, 60min/day
Stimes/week, 75min/day
Stimes/week, 80min/day
5times/week, 85min/day
Stimes/week, 90min/day
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Table 2. Swim training

Trained Resting (CGR, n=6)

Trained & Exercised (CGE, n=6)
Exercise Performance Time (CGP, n=6)
Trained Resting (MGR, n=6)

Trained & Exercised (MGE, n=6)
Exercise Performance Time (MGP, n=6)
Trained Resting (LGR, n=6)

Trained & Exercised (LGE, n=6)

Exercise Performance Time (LGP, n=6}

Control group
(n=18)

MCT supplement
group (n=18)

LCT supplement
group (n=18)
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scriptive statistics) 2.2 ¥ (mean)3} E2H 2| standard de-
viation)& 7391, A 714 M2 & AP1F (Control,
MCT, & LCT)ol 2174 £5484, oux 714 $8&
(pyruvate, free fatty acid, triglyceride)9} 3] 2 & 2x(lactate)
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) 1-89 FAHEAH(One-way ANOVA)-S o] &3
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Table 3. The change of weight, survival time, FFA, ‘TG, pyruvate, lactate during resting and exercise loading periods

Items (unit) Group Rest Exercise load
CG 144.17:4.105 342.67+7.244
weight (g) MG 147.67+4.215 315.39+5.169*
LG 146.06:3.827 348.22+5.786*#
CGE 184.33+17.282
survival time (min) MGE 460.83+17.949*
LGE 294.0+22.610%#
CG 774.67+23.678 1728.0+42.337
FFA (uEq/ 2) ' MG 784.048.579 1987.17+158.075%
LG 766.049.654 1767.5+53.995#
CG 122.046.723 208.67+8.869
TG (mg/d) MG 116.17+10.420 176.0+6.450*
LG 119.0+6.293 252.5+12.243*#
CG 2.733+0.164 3.053£0.144
pyruvate (mg/d{) MG 2.6630.143 3.54310.276*
LG 2782+0.134 3.712£0.077*
G 18.167:1.941 122.6716.947
lactate (ng/ d?) MG 20.50+3.391 82.67+11.501*
LG 19.167+1.941 115.50+7.609#

CG : control group, MG : MCT supplemented group, LG : LCT supplemented group, Rest : resting value, Exercise load : After

160min swim stress
FFA : free fatty acid, TG : triglycerides

survival time : all out Significantly difference as compared with CG of each group : *p<.05
Signiticantly difference as compared with MG of each group : #p<.05
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27139 Auate) Bolk v] Rojo) wd) BT H3AUS
% 4 9913 53], LCTel ¥la MCT7 64 2 A3t 9
& ¢ % ANk ol MCTS] Sejst vl £¥1%¢ 37}
AL &% 5929 3712 ALt 4997E v
she 202 UeRTHIs] sA% 37128 MCT Fel7t 5
49 ¢F $949 3718 EuaA gene 4997
[12]% ¥lms) ¥ W, 71 Fol Zshe @106 AHA A
o2 AR 2T 71309 Aolo] Bhe 255BH W}
Q77 olBolA} ¥ ROz AN

aidx|7|1Ze] izt

HEo AT, MCT o A7, 2 LCT £ FHFY
A 719} F- 28 A)7)9] pyruvate, triglyceride, FFA &
lactate ¢ W3l Table3d) el 9ok $4 @435 24
&5 Al AR E AAste 2 pyruvates AFA 1F
#2 7h7} 27320164 ng/ df, 266+0143 ng/ dt, 27840134 1g

C/dE B FYE oA 2FEE RAT AolE RolA .

ek shA v 1608719 72A] &5 § pyruvates 154
2 237} 30520144 mg/dd, 3.54+0.276 mg/di, 3.71£0.07 mg/
d2 Jeht FAT vlE] Frlste SAZLEE fo4d
£ Ve tHp<05). s MCT %o Fd71 LCT &
o FAT Aol FAZ f94e] UeA &ttt F5
& H& MCT RojFoA &5 F314] vz
9 Z71d, ole A1z £F5A AW BAR grslE
9] spairing A7} VeSS & & AT Ao, F7H3 e
2 lactate shuttle® Z Wgste A2 ARG, trigly-
cerider QAN AFH Ay cfEHQ FeolH, b3
A 2&E 2AAE 122.046.723 ng/de, 116.2+10.420 mng/de,
9 119016293 ng/ U2 2FE FT Ao|E HojA %%
o} R 16087t A &5 F triglyceridew #Z
208.67+8.869 mg/dl, 176.0+6.450 mg/di, 252.5+12.243 mg/dd
2 24 Zdzd B8 MCT 5o e 5AFLE {9
A 7astQE, LCT Fo FHAFE FAHLE fosA
2718t thp<.05). HA] A Hlg] EFEEA] AA

Table 4. The change of Insulin and Lipase activity

3l pyruvate .

9 2718 ¢ & glow, 25T 16} A &4 Yeldth
3HA, FE AR &5 Al A EE g A ¥
Bz gyuy Afstd ojFsHed AAHA FA7 7z

774.67+23.678 uEq/ £, 7840 +8579 uEq/ ¢, 766.0:9.654
qu/[..] FAE Ho] O87e] AolE Hojr) sttt 3
Ak &5 Fole D3 Fketd 2EY A7 17280+
42337 uEq/ ¢, 1987.17+ 158.08 uEq/ ¢, 1767.50+ 53.995
uEq/ 22 A FAT vls] MCTRo FdFo] 43¢
FRAZ Frtete BAHLZ {oF Aold: Yehldn
(p<.05), LCTRY FATE F7hstgoud SAHQ Aole
et 2] E3kth(p>.05). o) FFAZ} A7)7E &84 F8
LM AdE A4 v, MCTRA 250 A &5 A AAs

EHOZ AHEES & & Utk @3 E tiAtY] RArER
/\1 Y2 FAo AR A&7t FEH JuAE Bd3e B
e ARBA7IY 2FEE HEE £XE BRJIAT &F5H-S
Al 242} 122.67+6.947 mg/ di, 82.67+11.501 ng/dl, 2 11550+
7.609 mg/dM FAE B MCT £ FAFLE FA T ¥
3 ¥ FAE B BANLE {og AojE UEAT
(p<.05). stA 9 LCT %] EUT L 28 RAAT Fo
zpo]E Ho|x| 94k}, o] Lactate shuttle o] 2o 23 23
#HZ MCT 5o FAFAA B 2§ Higted 24do] i
o} Adsle Az FHol 28302 HATS L
& Aot

-

Insulin2} Lipase®| 3}

H o FAF, MCTHRS 47, 2 LCT 549 FATY
kg A7)} & 28NS Insulind lipased] H3be
Table 4¢] vyeh} it HolEd vehd glze] A AI7)9]
o%d 52Ee 7z} 200£2.098 ng/ni, 17541378 ng/u,
19322160 ng/m 2 eI} A ol BolA FE A
o2 Jepdth A 16083t 2 &5 F ded 52
29 yizte 54 EHTY Hlg MCT 5o FAFE 2o
S Vel A EA LCT Fo] FAFL & FAE F7HE
8t BAHCERE 438 U etgtHp<05). & 979 2

[tems (unit) Group Rest Exercise Load
CG 20.0£2.098 7.49+0.888
Insulin (ng/me) MG 17.50+1.378 847:1493
LG 19.33+£2.160 10.21+1.923*
CG 16.97+0.683 25.3322.160
Lipase (u/ #) MG 18.67+1.080 42.0+3.347*
LG 17.62+0.977 26.0+1.897#

CG : control group, MG : MCT supplemented group, LG : LCT supplemented group, Rest : resting value, Exercise load : After

160min swim stress

survival time : all out Significantly difference as compared with CG of each group : *p<.05
Significantly difference as compared with MG of each group : #p<.05
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