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The effect of curcumin supplementation on the inflammatory responses, oxidation stress
and performance of athletes with endurance and resistance during high-intensity training
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Abstract

The purpose of this study was to investigate the effects of ingestion of curcumin during high-intensity training period on the in-
flammation, oxidative stress, and exercise performance of tissues before and after the training period in endurance and resistance
athletes. For this purpose, mid- to long-distance athletes and throwing athletes who joined the Korea Association of Athletics Federations
were set as the population, and then subjects were selected using online and offline nomadic sampling methods. A test group and a con-
trol group were randomly assigned, and the study was conducted for 5 weeks by dividing the curcumin intake group and the control
group in the endurance and resistance group for each group. The collected data was analyzed using SPSS 22.0, and two-way (2RG X
2RM) ANOVA was applied to analyze each item according to group and treatment period. According to this procedure, the following re-
sults were derived. First, there were no statistically significant differences in body composition before and after high-intensity training
according to curcumin intake in body weight, lean body mass, and body fat percentage. Second, TNF- ¢ and IL-6 analysis showed a stat-
istically significant difference in the changes in blood inflammation before and after high-intensity training. Third, CAT and SOD analysis
did not show any statistically significant difference in the change of oxidative stress before and after high-intensity training. Fourth, stat-
istically significant differences were found in 30° /sec waist extension and flexion force and 90° /sec extension force in the change in
back muscle strength before and after high-intensity training. These results shall be judged to help enhancements to improve blood in-
flammatory response and exercise performance through the intake of Curcumin during high strength training and improve exercise.

Key words : high-intensity training, inflammatory, response, oxidative stress, exercise performance.
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A= AdH oz N &8 A8l frE]7|(Free radical)
of o&t Akslakgol tied 4 e st AAE AL Atk
Ty &5 A A9 w2 frel7]eh 44k Reactive Oxygen
Species)?] Aol F7IEo] EATI tE ZA A9 418 ~E
2 2~(Oxidative Stress)& ZXIA7IH, 2= 2% &4 2 &5 73
o] Bl FgS mAe ZoE YA QltkBraakhus, &
Hopkins, 2015, Gomez-Cabrera, Salvador-Pascual, Cabo, Ferrando,
& Vina, 2015; Powers, Radak, & Ji, 2016).

&5 A BTN AdH o AEE BANLE A5
= E4o)= Superoxide dismutase(SOD), Glutathione peroxidase
(GPx), catalase(CAT) & &tst 47} 9l o (Powers, Ji, Kavazis,
& Jackson, 2011), 1A% ¥F Aolle FE5IH B vt F
BHI, ol wWE Aka9 tiARRAClM ZHE BRI
4O E Qg 25 759 Alg fEE FIe AF s
B¢ ZHF4E<Ql  MalondialdehydeMDA)7}  Z7HdtHUrso &
Clarkson, 2003). =g, AU A4k F7h=s G5HHsol 344
FIFS WAL Qe AR dEA glom, FE Al o3t
AR M7 ERAITHER, 2008).

e A B 23 &gl vloje 2, whE|gjo} 22 o)
o] AUE % Al YA HH, A $8, 3, 5%
9 ok sl == Aol e S dsas SRl
==t|(Fontes, Pinheiro, de Oliveira, de Medeiros Oliveira, Lajus,
& Agnez-lima, 2015; Ridker, Hennekens, Buring, & Rifai, 2000;
Tak & Firestein, 200D, ©J2|3t HFHHe-e ML dASST, @
Y =3 H4 ¥ A3k oF W BRo] e ACE dHA
1K Chapple, 1997, Dubois, 2015).

AT &% F Aol ot 22 wkgo] Aol yeh A
H 243kE HEFE GFHRe] Holshe AEE ASsie] A
O|EZIQl #H] 9 wide] F=rh Z7REHChen, & Nudez,
2010; Gleeson, Nieman, & Pedersen, 2004). o|#3F 1759 &%
& ~Efg 22 AgEo] Tumor necrosis factor-alpha(TNF- ¢ )=
e, o) FAAAFY AMZTAPES Yo7)= TNF-receptor
1ol Agtsle] Nuclear factor kappa BINF- «B)S SAI3IA17] 0 24
4kt 2B 2ol tiget fAA HEE fEshes AlE Asdo|
Bl kS n)A Pk Vallabhapurapu, & Karin, 2009). &
# W o) 43S IAA 4P s 5 BAEel L6
© ARIETRI F E, &5 A Whge] Ia FE IF2Y]
% A B} Ho] 9% 2 9939 71 B ol By 2
WISIE 8% 482 s slo® deld AEKGund
Deshmukh, Long, Moller, Koistinen, Caidahl, Zierath, & Krook,
2007, Petersen, & Pedersen, 2005).
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AF(Curcumin - F=  Diferuloylmethane)&  -&={Turmeric,
Curcuma longa, C. longa) Hejg}al &#ixl curcuma & He] 3
2EE e e RS FAE2ZX(Nicol, Rowlands,
Fazakerly, & Kellett, 2015), =3 1% o3toA 9] 7772 &
A5A, A B A EAol Sle Zew Husin
(Maheshwari, Singh, Gaddipati, & Srimal, 2006; Menon, & Sudheer,
2007; Itokawa, Shi, Akiyama, Morris-Natschke, & Lee, 2008).

7ol A FrEe AL AZ W 8 a4z
Tetrahydrocurcumin, Hexahydrocurcumin, Octahydrocurcumin -5-2.
2 395 Ao Ruyy 9om(Zhang, Luo, Xie, Xian, Lai,
Liu, Chen, Lai, Lin, & Su, 2018), o= 71 AA ] AW F5&
o] Yrha depov, ¥5 AE<l Piperines o]t AU &
TE< Fole S AL kPrasad, Tyagi, & Aggarwal,
2014). =3 7RIS REAEC] AEY I EIE 2= A
2 AYATE T dEAEA AT AW Fed 29
5 St QJthHewings & Kalman, 2017; Zhang et al.,
2019).

g, £ o AFHos durd, A FEATES 289
Fita 58 Z7) 222 AnlY dRle A An) Zl
uhe s el A mEIZEel At 2719 $7F 8 vt
oleg=Nle] I/ Ao® UHA UhSeler, & Kjerland,
2006). =3 AYA FEAFELS FHES T <59 JddF
Z7}o) o)@ 2ulvimusde hypertrophy)sh 2-4<] =717h 27},
TR MEAY] 9 5 YEF-ZF ATP 7krEsfaad]
o] Z7)5t(Kraemer, Duncan, & Volek, 1998), <&} 3},
ZATE 71k A LF Aol o3 S e St
T 5T FErdYEE e AR duEAd o
(Phillips, Hartman, & Wilkinson, 2005). o]&{g A|-4 2 AHdtge]
714 WA £F F 3 mE Al 2EHx fHae AY
5L 771ge e 7heAl HH, 58wk ¥4 A AHd
YF A At 2Ed 2 5 AF 35 oA T Aol
g3 & 5 gk

T3y} Aubry, Hausswirth, Louis, Coutts, Buchheit, & Le Meur
(015)l] oJsbd W HEAFES] 7] e 2 F == 2 )
4 9&0= A7 ALEY] vl Adagel Al Wi Hae
THEE A I7E A o, AE IR F AdgEel 4
o AY & AN s Fd 3 AR F 5] g
e TS Ye Edold e A Asshe A
< ofFe 7 eS AFdAA

AFNE tdos & A7di L5 e I8t &F 57t
2 kel ~Ef2v) 74459 o (Takahashi, Suzuki, Kim, Otsuka,
Imaizumi, Miyashita, & Sakamoto, 2014), #¢] FZZo|rle] W&
Zogo} Al F7NHamidie, Yamada, Ishizawa, Saito, &
Masuda, 2015), 4174 (eccentric exercise)o] W Fo| 7A}
H2oA 2% &4 #E" 9F AlEZRD ZADavs,
Murphy, Carmichael, Zielinski, Groschwitz, Brown, Gangemi,
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Ghaffar, & Mayer, 2007), X994 TF5(delayed onset muscle
soreness)d HHE FF ZAZ QA% & 75 359 FdNicol,
Rowlands, Fazakerly, & Kellett, 2015)9] E=80] H& ZAoE Bl
sttt ey AR mvfe] At thokst AATE A A
Ql B4 A3 5E ¥ A7VF FE olF UE AAolth

53], A7 9 A LHFEY] s T 1 A}
7 2EH A, 229 &4 2 dF 7Y E N F e
SEREFHY] Hg3 oloh #AH A wjAUZ] 1ol
HAs] 9E
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1) ddetT

Panahi et al(2016), “Effects of curcumin on serum cytokine
concentrations in subjects with metabolic syndrome : A post-hoc
analysis of a randomized controlled trial” Journal of cardiovascular
pharmacology, 68(3), 223-229.

2) CHAIRY M=

- 84 B AS - TNF-«

- frE8 WF AE e 8 INF-o W3k
o5 5% | 7349 (power of the test) : 80%, Effect
size: 2.78

- oEE : 20%

AT -16.22+12.99(VESD) st

n.=kn, n=

= 1.4246.65(VESD) (=

)

ATIAE 23 A T F 49, oJEE 2%E 1EE
e 8 bio] A=EHRth ey & dAFlAe S 9 R

55 F/E olgslele] At XdHY| wjEel 7 T d
AT 9 T 58 A, F Mo APt

EAR (1)

AFNAHTE AFNEHTE
(EnC) T (EnN) ®RO) & (ReN)
59 59 59 51

=3 ATddtE ARE tAEe 5 749 wiEblock
randomization) < ol-&3te] FEel mE ok E AFY A
Z 9 gzl 119 veZ wAsch

2, 7AA 2 ER}

B AT A 55, TR, dRAE vudTE 719
F9oH, B Al bt Gt Aol s FEsHAl o3l
slaL zkelel 23] Hojd A& MHoE Folgh ugaj dhsjA
GAgtA] Zab A F AA726 A3slar A9)7]Fl sEEA
U= YRS AT E=E gzl D17 7239 wiAsisld. &
2] v E FEAE Al AFS HiE B A3 He 1A
A=

2 AEe d=rAsustn e 9¥9s|(RB: 1263-201909-BR
011-02)2] 918 e & AFE AABIYoH, AFEA= 1
g Dy} 2k

of

{0

o

- M7 HE(Shapiro-Wilk's test) Y]

e Z(Shapiro-Wilk's test)
- Repeated two-way ANOVA - Repeated two-way ANOVA
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5. RiEAE] 3 ol

ocoHd
1) NS ALZ U M B ATolAE SPSS 220 FAZZIBS AgSte] A7 A
B AT ALR AYAFNIZEL AFojokEekdady A wE FEE AolS dopr] #fste] two-way(RG
APIEHE ARARYoR AR Uns Agaigion, i X KM ANOVAZ ArEiRon), RE feldS $EL o=z
o 7 5RG B BHE TS gl AT, o O
o AR ABSEES] ARSI curcumind 400mg/g S ARS8}
Kk
A7) WK BE thpe A8 4Ee 1919, 1919 Il AT
S8 T 50mgs B83iion, 7 A Atz ¥ )
e e T 1 i Al Ao st
1717 553t A8t
577 AT AFel mE AAzAe] Wels A3 2x
0) SO <E D3} 2tk
A =Rz1 =3
D e T 4 F4F0| MR M2 AREA| His)
AT s GAY 1A FH A3 &5 A% ¥ - ,
o WES AANAG WABE ARE 913 12470e] B e = = B
+ +
g fAsES BN, AATANAA 1818 FAPIE A s e
5 : HI= -+ + )
g3lo] 20me FNS AHs}] SST(serum separator tube), 7((15 RZC 11548 408 il
+ 1+
EDTA(ethylene diamine tetraacetic acid)7} 2|8 g ANEH & A8+, 116,984 .56 (%?%
BE Agale] e gu, Y A 3000pmos 15-2057F :eN 110061539 1160214.% :
+
AAR5}] 80T deep freezerol] W5 BT L OHHH OO 02
XKt ENN 92587 4859669  (0624)
3) s (kg RC 8725751 8763669  g7g4
o o o e el RN 86154785 8633726 (0402
o o] N3 oo FA ol
. o s .
(ELISA; Enzyme Linked Emnunosorbent Assay)o. & v_J‘ stotom — EN 7054168 7314189 (0.295)
A= [-6 & _ 4O %)= ° S
45 L6 e INF- ) j:] R&DAR| HS600C kit 31 HSTAOE o) RC 25815547 2513612 gppo
kit o}8-3 duplicate *YHOE SSSHU. RN 24881612 24791694  (0457)
. *EnC : 22| HRRI AMF| EEHENC), EnN @ S22 o= £E ReC
4, gHzz oy . =X 30| M3 ZCE RN @ =X CfF
2 Ao A el 557ke] FHZ IS (F DI 2tk
I3 = Z=7
o
= z= .
1~07%} CWES] 5%A}
A WT 2 WT 2 WT 2
o b - 25} 1 60~70% - 25} 70-85% - =5} 85~100%
" oo s - 2522 4 o - 2522 4 o - 222 4 g
U2 \iboprorlpicom IS RS 8129 S A BIEET - 4-8sl S A a5
Good moming & "ZERME i 06HE - ZBIAE A GGHE - ZRHAE 4 57HE
oo - Z271 JACEHH 1 352 - 337 FARERI 1 042 - Z27 SACEH : 458
e x| - MEZ AR 138 - MEZ RAREME 1 102 - NIEgl RAlokei 1 2.2
n 5 WT 2sa WT 2sa WT 2sa
- Dead lift - —.—o} 60~70% - 25} 70~85% - 25} 1 85~100%
- Squat - L_OOﬂ T 77” - EOOﬂ T+ 77” - EOOﬂ T+ 77”
s} 2 - Dip stand leg raise - MEZ} BIESIE= : 8~155] - MEZ} BIESE : 3~108] - MEZt BIESE : 375

- Leg cul & Extension

- B HE 5 8 sHE

- Power jerk - 27+ SARE : 352
- Waking Lunge - MEZ} SARIEH : 1-38

- ZEC ME £ 3-5ME
- =271 o/\|O|El:H 2452
- A‘||E7|- o/\|O|E.|l:H =

ity

- Z=ck Al_ £ 5-NE
- _.Ejl- SAOEH : 462

- A-||E7|- o/\|O|E.|l:H 2-382

298 Sport Science 2022. 40(1)



A B4 A3 EnC Jdelre ARIZ7(57.85+3.24kg)
o]% 55(58.05+367kgollA Az FTlshs o] UEpstom,
EN HeollX = &Z S71slaARL AR Ao we Feats
T Uehx @itk =3, ReC Adollde ARRZA
(118.48+4.08kg) ©]% 53116.98+4.56kg)oll A A=} Z7lek= ek
o] Uepstor, ReN HdolX® &% Z7RIGA, 77 A4
of we FuAgarhs YeRtA] 3gith

AA S B¢ A3} EnC HedollMs AFdZ7(48.96+6.55kg)
o]% 5549.04+71kgollA Az FVIhs o] UEpstom,
EnN el Ae &% 2H4sidnt ol o AR Ao ue
AoAgashs JeluA] 2gith =3 ReC Al ARSH
(87.25+7.51kg) o] 5387.63+6.6%kg)olA Mt 7tk kol
Uehgtom, ReN HeolM® &F F7I8I5A, AR A
T AR UEh A sttt

A LS A 23 EnC oA ARSA6.98+1.13%)
0] 556.79+1.36%)ll A FAF ZHashke ZdFe] ek o™, EnN
HAdolMe &% S718IT. ol we AT Ao wE 43
2Aggvh= JelgA @itk =3, ReC Holde ARHZA
(25.8145.47%) ©]% 5325.13+6.12%)004 Az} 7ashs Ao
UeRtor, ReN o= AF 7Rasigit) oo w2 #AF7l
AA o whe e AL EAE UERA] skt

—_ —

2. 773 HFoll ME S HBhSe| Hat

i 5 AT M3 ME 2 FSHS| Hst

Variable Group Base line 5 Week Fp)
EnC 10,66+0,68 978077 4957

TNFa EnN 10531273 10471266 (0.020

(pg/m) ReC 10451094 9314079 49893

1082+1.35 (0.000
0964031 12,304
1331057 (0.008)

ReN 10.93+1.11
EnC 1274042
L6 EnN 1281039
(pg/mi) ReC 1204030 088+0.33 13245
ReN 1264045 1224053 (0.007)
* EnC : E242| AT 45 TEENC), BN @ Z342| i &Eh ReC
: A 4701 ME| Rk ReN A o Eit

INF- o & #4¢ 43 EnC FdollAe ARdZ78(10.66+0.68pg/ml)
o]% 539.78+0.77pgmDoll A A} ZHaske Zde] vEpstom,
EnN el A= A% H4sidct olol mE AR Ao ue
FeAgaTA FAHOE FO3 2pol7h UERITHK0b). =
3L ReC FAtholde APAZA(1053+2.73pg/ml) ©]F 531047
+2.66pg/mDellA Az} ZHashe ZdaFo] Uebtom, ReN Ftol|A]
T &Z A ol wE AFY XA wE JsAga

1z 2> 7[Zol AFR HFIF R S K

oM EAZOR FOI3 Fol7h LrERTHEK 00D

L-6S 248 Az EnC MTrs AEZ74(1.27+042pg/m)
o] 570.96+03lpghmDel ] A} ZAshs Aol UEptow,
BN Rgeli s 2% Z7helsinh. olo] W 774 HXo oje
BEAGEIN EAROR @ o7t UBThK oD, =
& ReC FuolA= AHZA(L26+045pgm) o]F 57122+
0.53pgmol A A} Zhashe Aao] UERkon], ReN ABoAE
AE Z2sldnt ol WE ATFY Ao BE F5AEE
N BAROR §ol3 Aol7h UETHK.00D.

3, 7T MFol| wWE et A=Atz
577 7R AFdl W 48l ~Ed 20 wWalE A5 4

i 6 71 M3 WE At AEA|AO| His}

Variable Group Base line 5 Week Hp)
EnC 3128+8 29 36,19+9.70 37.720
CAT BN 3823+1463 354241302 (0.000)
(nmol/miry
mL) ReC 3297+7.71 36.77+9.45 0376

33711290 (0.557)
193+065 4660
1.73+0.80 (0.063)

RN 3383+1758
EC 173071
s BN 1834055
(pmol/ml) - ReC 176+1.04 1884077 0,002
ReN 18040,99 1904125 (0.967)

“BC 1 Efe] S0l A TGO, BN : S242] O ZE ReC
: 5] 7781 A 2, RN - A OfE At

CATZ 243 A3} EnC HotolA= AFAZ=7(31.28+8.29nmol
/min/mL) ©]% 53%35.19+9.70nmol/min/mL)el A M2} Z7bsh= 7
go] Yelgton, EnN Hetolde Z4asigith old] W& #AFR
x| w2 FeALgIN FAZHOE fofgh afolrt ek
THX.00D). =3k ReC Aol AE AFHZ4(32.97+7.71nmol/min/mL)
0]3 53%36.77 +9.45nmol/min/mL)oll A A2} F71eh= 74de] e
o, ReN FHME &ZF Z7I5I3 olol] mE AFY XX
o WE JsAgaelA AR {3t Apo|7k YeptA ¢
ple=d

8
i

BA3 A5} EnC Aedol s AFAZ4(1.7340.71pmol/mL)
5541.83+0.55pmol/mL)ol| Al M2t Z7)sh= Adko] Uehgto.
o, oM &F 7FAsGinh old mWE AT AAd
e deAgasir FAZHE Fo3t ztol7t YA ok
o} =3L ReC FdollMe AEZA(176+104pmol/ml) ©]% 55
1.88+0.77pmol/mL)ell A HAl F7kske Zdako] UERES™, ReN
I AE AZ S71IT ol M2 AFY XAl ©E ds
2Agaiol| A BAXHOE FoF Apo)7} YeRA| ot

O
T

|

—~

N
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577 75 AFlel wE S5 sl AdY Bl 229 ¥
se 453 e E DI 2tk

E 7. 712 drlof ME S5 o] L H 2220 at
Varigble Group Base line 5 Week Fp)
) EnC  35225+4294 3687545269 4833
30°/sec 0083
s EN 351983528 3569614666 (0039
AE ReC 471075755  48834+4816 7368
(9BW) '

4863004995  (0.026)
3122815144 4935

ReN 48322451 17
EnC 307.22+43 18

Szﬁfc EN 3132545448 31133+4227  (0.027)
?/OE’E* ReC 4055542606 4240142038 4797
0es RN 30045266 407e6t5874  (0.049
o0 o EC 3545144 4051144860 48
g EN 4000144716 4089745514 (0.039)
&E\j@ ReC 5176842317 5322243967 3504

ReN 52848+4957 5348615338  (0.0%4)
EnC 311084226 31966+5107 0201
A0°/sec -
32 EN 30811453 31316t4711 (065
q
(%:’E%BN ReC  40855+3316 4199742411 2761
ReN 3086444933 4053745681 0139

EnC : S| 712l 47 ZEHENC), BN - SE72| th= JEL ReC
: EX| 74F0] ME| ZIEE ReN : X O Zict

*

30° fsec 3] AZEE B3 A3} EnC Hehol
(352.25+42.94) o] % 53(368.75+52.69)0l| 4] xw ~7}o]—— 73}0]
Ueltor, EnN oA E AF 37185 old m2 #
2o 2 AsAgazeA AR gk fo|7t Yehdt
THp<.05). =3k ReC Fetollals APAZA(A71.07+57.55) 0]% 53
(488.34+48.16)014 Ak F7kehe Aol UERtem, ReN Hth
AME A% Z7RIFCE ol wWE AFY AXd| we F5AE
oA FAHOE Folg Afo|7F UERATHK.05).

30° fsec &g 2L 43 A3 EnC HJdoME ARSA
(307.22+43.18) ©|% 53312.28+5144)00A Azt Z7Fsk= 73@
UeRor, EnN JdolAs &A% Zasiglnh old we A
2o Mg FeAgaRoA FAHSRE frofgt Aozt »}E}‘ﬁ%
THK.05). E=h ReC ol M= AR 57(405.55+26.66) ©] % 55
(424.01+20.38)004 HAF S71eke 3ol VERto™, ReN 3t
AME A% Z7RIFCE ol wWE AFY AXd| we F5AE
oM FAHOE g Ao]7} UeRHTHK.05).

90° fsec 318 ATHE BA% A EnC FJelAe ARS
(392.54+51.44) ©]% 534405.11+48.60)004 Azt Z7}sk= 73@
Uelor, EnN ol AE &% IR old me A
2o Mg FeAgaRoA FAHSRE frofgt Aozt »}E}‘ﬁ%
THK.05). E3F ReC Fetolals APAZA(517.68+23.17) 0% 53

_:_,

ﬁ_oéi
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(532.22£39.67)00 A M F7lshe A Fo| Uelton, ReN
AME AZ ZVREINCE oo W AFY AXd w2 F5ag
FIPIAE FAFCE 2t Aol7F YeptA] gkt

90° fsec 38 2THE B3 A EnC HullAe A
(311.08442.26) ©]% 53+319.66£51.07)014 Mz} Z7}8h=
UeRtom, EnN ol A% Asioict ofel w2
2ol W FTALEIANNE BAFCRE {3t o)z} e}
WA okt =gk ReC FdollAs ARIS74(40355+3316) ©]%
523(419.97+24. 1)l "2} Z7)sR= 7Agko] VEREoH, ReN
DM = AF Z7IBIGTE oo M2 A Aol B gaz}
SaAoMes FAZHOE gt Aol7t YeRtA] ekolth

A

=2
oL

O

N oo
:111 ot

U

r=

sl Faod Ao dHA 9on AEIJHoE HaH o]_,_
A& A Sk &5 IH *‘} °l%-§«l e 4g

5 B8 2429

T3 /‘J‘g?ﬂ:ﬁ IME AFNE AolaHoz AAd oblob
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