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PURPOSE: This study aimed to investigate the effect of turmeric intake alone or in combination with resistance training on liver
enzymes in adult men who regularly consumed alcohol at least twice a week.

METHODS: Twwelve men (age: 36.0+5.26 years, weight: 99.9+17.9 kg, and height: 184.0+6.5 cm) were randomly assigned to the tur-
meric intake (2-3 g/day) alone (TI, n=6) group or the TI plus resistance training (60 minutes of RT 3 times a week) (TI+RT, n=6)
group for 8 weeks. Blood was collected before and after 8 weeks of treatment. The analyzed variables included glutamic oxaloacetic
transaminase (GOT), glutamic pyruvic transaminase (GPT), y-glutamyl transferase (y-GTP), and GOT/GPT ratio.

RESULTS: There was no significant interaction effect in all variables, but the main effect was found in all variables only in TI+RT group.
The Cohen’s d effect size on the main effects of the TI+RT group on GOT (d=0.548), GPT (d=0.835), y-GTP (d=0.623), and GOT/
GPT ratio (d=0.800) ranged from 0.548-0.835, respectively. However, body composition such as percent body fat (%, p>.05) and
muscle mass (kg, p>.05) did not show the main effect on time points as well as the interaction effect (p>.05).

CONCLUSIONS: Although the 8-week TI treatment did not show any statistically significant change, TI treatment showed a tendency
to decrease in GOT, GPT, and y-GTP, and the GOT/GPT ratio tends to increase. Therefore, there was a synergic effect of the TI plus RT
treatment or the sum of the two treatments for 8 weeks.
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M2 ZAA3Q1 I 191w g Ak AZE Bt 6.2 Lo|H, gt

=& 71 5 vljo]] ARSEHE 12.3 L& opAJoFHof| A= 19, 19071 S]]

2] k] Aag A4 Qs id 2A 5L Qlom, o] 2 g Al 1598 B etk thEhulat i) A7h & AHE-2 78.5%

A= ABIA Q1o & AL ik 2014 ARS AFHe A7 & Ik o] 22 S VERIGloH, B2 86.6% 0149
of thgt AAI7|-EE LA [1]o]] THEH 201088 7120 &, BH15A] o 70.8%E ST S| 2 2 7|55kl Qlrt2)]

Corresponding author: Dong-Ho Park Tel +82-32-860-8182 Fax +82-32-860-8188 E-mail dparkosu(@inha.ac.kr

*This work was supported by the Ministry of Education of the Republic of Korea and the National Research Foundation of Korea (NRF- 2019S1A5C2A03082727).
Keywords Z&HF|, 22245, Mal=2, GOT, GPT, r-GTP

Received 5 Mar 2021 Revised 12 Apr 2021 Accepted 4 May 2021

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecornmons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2021 Korean Society of Exercise Physiology 183 -


https://core.ac.uk/display/440343722?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

EXERC SCI

Vol.30, No. 2, May 2021: 183-191

EXERCISE SCIENCE 2R2%

oF7|3lu4], o] 2 <13 wheiet Ak, A H A4S o7tk w3k,

& B YT 2 ARl on ol F Al 37}
O 232 10 o)) 71 & 5SS vheh
]_

=
K93100 ThE Al S0t Bisho] 4g WA} IS M

R
30
s
2
A
ol
12
K
l

Hch 28 & SH)F Kol U A that BAL 1 A2
Zeto] 4 312 A= e ke

WA 0 2 A8 M) F A U382 90% ol o] 719] ik
Aof OJ3) Aeum, UNPH O = g HA F 48kl ALfol
A0 R S]] o] Al £18 B9 Aol A2 3T
KR =)

FE CEES AR wiEA7 )= Ao] TR3FH7). S Aol &

&4l U2 S ek 5L
2 7130 22} Aehg fshs 412kt ddlo] He)]

SHA, ZH W A AR 7S] 4% Wl Aol 10% 23
S Zho] BA| =it Sofubes A2 1ol FA{ = of 7ke] A7
& A5IA7 )= 9lo] Hok Folet dT-&A) AYEe v A<l
& A1 Flol el Ent ohet a-g-7Fe] U3 Aol 2fsiA

£ o] $13F weefol T2}

o]|Foix] 11 Qr} GF-2A] 7H3Halcoholic liver disease, ALD)=
A2317] $15 MS12: Aok 09 B WA Q5L B oS
71 293k A gHiH o 2 S22 A]o] QM I} corticosteroid 2 - 2|
20|27} oA AREEAL QITHI2-14). SHAIRE ALD EA}O] -9 AH| =

= ulghg Aol 7 ARe] Gl B ThE A

b & 4o 2 oF

©
I
=2
=
olo
ok
2
§2 o

olo} ghelste] el £5-2 28, w9 9l 27 Ho] £
SRl A RIS UEhiKe Hokg g 7Ase A B
A5 71 71%5-& A7 16-20], 7 710l A3k A Al
WA 27], 27, B4 4 B LS AL ES FHA0R Y
79 AM7EE: olshid) Ear} Slek 1w GleH21.22]

Curcuma longa L.)-2 2§

(
thd 2E2AER, Folle 1 deke A =s]

184 | Seung-Joon Paek, et al. « Turmeric Intake or in Combination with Resistance Training and Liver Enzymes

AST (p=026)2} ALT (p=014) B3 3-2J51A] HAa3to] B EQlc) 3
1}

AR H Y REA] RS A HA S e B AAIGE 5 AR
Bl (AR vs. A S0l what 7F m o] A= Fek 2] ok
A0 2 B %3 Itk Shamosoddini et al. [18]2] Aol A= v|d=

ot o
ox
N

T
N
1)
riok
o
.
rc
gy
e
R
o
o
H
>
>
ot
oo
N
o
1o
o r
=
b
o

o S
AT-5-2 Al RR19.20], AT HAIA} T Ro] ML A 7t
2 AW AER 77N B B SRS B Bk RS A
£8 0|5 EASo| 4 Wglol Gt WelTh AT XX Ei
25 AX|he] B Mo T gl b 4 glovk ool that ol
i A] A5 Aok

whebd 28 He] M3 Ei 4 Hwe] Heh Ag FAL
W ) 271402 SFE SH 30-40) 4ol BAe] UE Hal

? EL 7753

i

A% 7+ 7]5 & 491 glutamic oxaloacetic trans-
aminase (GOT T+= AST), Glutamine-pyruvate transaminase (GPT E
= ALT), y-Glutmyl transpeptidase (y-GTP)ol| o3} k-2 n]2]&=X]
ol 7} i

AT
1, SICHAL

Qo] oA £ 238 9RE S F M0 m 4G 3
T % 29)3H= 30-400) QN S ThARO = H 19 o]y k4%
A WAL ) R A8 wilste] AFE ANsIgiT ERt o)5
iR 5& 37] 104 o4} mrud, 84 9 2] FES0| 4147
B2 AR A% Fo] 1 674 ol T2 AT FAL As
2] Q= A Sol3ch oSS e w o] Vgt B, AgAz
aaze] QAR 5, Ao BelE BE Quo dat U$-S 2]
e 3 2 Q170 A ofsfeka A .2 Folo] Fofsti A
e el ) 129 kA e 5 % e 22t A ug

https://www.ksep-es.org



https://doi.org/10.15857/ksep.2021.30.2.183

Sholch 917 thAA}S] A EAE Table 17+ 22

2.

re

24070

2 S 34 5 1000 mg ol AT REAE A 1
#7} k= Mansour-Ghanaei et al. [16]2] G519} 8527 515 2 g &
xxelko] 71715 A0 §-ojugt AAE HoJS Jarahzadeh & Hosain
29]9] A+ 9 A2 AHEOF o 229001 A, Korea) 2] AH-g-HyHof| whet
o 2 AFIGHR 2-3 ¢/18], 350 mLe] Eofl Ao AF) 2t oA A%

=]
N

o
=

)

oN

]
=
[€]

o

B} turmeric intake +resistance training (TI+RT) R 6781}
F&-= o AAEIA] &Far 7)3F Batul A 25} turmeric intake (TT)
6" ZH7F 541 vl (random assignment)}SiTE - A 55t
1) - 329 270 B2 Aol AFPIES: Slix L o]ele] 747
a5zl YA B3I SHES slelct AT e Holn
o] B/ Al AFloh= ot ARt S AFIsHeS sl 23] 3l
9912 Tl 3 15 A AASkES: slelc 8ol A
S| 24171 oW = AATF] F(553] 200 g, AR 300 g)
P e sk

T2 AR AV AAHARE ASs A=Al AAE A

w2
rL oot

X
4o

o,

oo it wE
> B

TS/

of r[o
foly

o

NS offt

Table 1. Characteristics of Participants

Variables TIHRT (n=6) Tl (n=6) p

Age (yr) 3467+25 37.33+7.09 405
Height (cm) 18345+3.14 18445+9.14 805
Weight (kg) 9525+16.58  1045+1941 396
BMI (kg/m?) 28.32+4.42 30.12+3.50 452
Muscle mass (kg) 66.63+6.98 72.76+1064 267
Percent fat (%) 23.62+4.55 24.32+443 793

Alcohol intake per week (mL)* 695.00+117.66 762.83+13549 376

Values are mean +SD.

TI+RT=turmeric intake + resistance training, Tl =turmeric intake only; BMI,
body mass index.

*Standard alcohol intake per week (mL) is soju, and a bottle of soju is 360
mL.

Table 2. The resistance training program
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Fig. 1. Experimental design. Blood collection was done after at least 12
hours of fasting. TI=turmeric intake, RT=resistance training.

alcohol intake
Tl group : 2-3 g/day, every morning before meals
D ——————————————————————————————————

|
TI+RT group: turmeric intake equals Tl group
+ 90 min/day, 3 times a week RT

0-w (Pre) 8-week

Division Workout types Time and configuration Intensity
Warm up Treadmill 15 min 50-60% HRmax
Resistance training Mon Wed Fri
program Squat Bench Press Dip Each exercise 1RM
Wide Squat Push-up Triceps Push-Down 3set, 1set/15 rep. 60-70%/every 2-week
Lunge Incline Bench Press Barbell Curl (60 min), rest for re-evaluated
Leg Press Cable Cross-over Concentration curl %0 — between each
exercise
Dead lift Shoulder Press Abdominal Crunch
Chin-Up Upright Row Side bend
Lat Pull-Down Front Dumbbell Raise  Plank T min
Back Extension Lateral Dumbbell Raise  Leg Raise
Cool down Treadmill 15 min 50-60% HRmax
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Fig. 2. Changes in liver function enzymes before and after turmeric intake vs. turmeric intake plus resistance exercise treatment. TI=turmeric intake,
Tl+RT =turmeric intake + resistance training, Pre =before treatment, 8-W =after 8-week treatment. Normal range of GOT (AST) and GPT (ALT) are 0-40 U/L.

p<.05, #p<.01, " p<.001, significant difference from Tl + RT group.
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Table 3. Cohen’s effect size on liver enzymes before and after 8-W TI+RT
treatment

Variables PRE vs. 8-week
GOT 0.548
GPT 0.835
Y-GTP 0.623
GOT/GPT ratio 0.800
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Table 4. Changes in body composition by group before and after treat-
ment

Variables Group PRE 8-week p
Weight  TI+RT 9525+1658  95.56+17.72 Group=.449
(ka) Tl 104.50+£1941 102.88+19.05 Time=.317
Group*Time =.148
Percent TI+RT 23.61%4.55 22584525  Group=.709
fat (%) Tl 2431+442 23.85+392 Time=.252
Group*Time =.656
BMI TI+RT 28311442 2840+4.77  Group=.469
(kg/m? T 30.11+3.49 30.11+£3.26  Time=.832
Group*Time=.832
Muscle  TI+RT 66.63+6.97 67.73+697  Group=.353
mass Tl 7273£1063 71.85+1093 Time=.833
(kg) Group*Time =.076

PRE =before treatment, 8-week =after 8-week treatment. Effect size: 0.2=
small; 0.5=medium; 0.8 =large.
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TI+RT =turmeric intake + resistance training, Tl=turmeric intake only, BMI
body mass index.
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