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The Combined Effects of Treadmill Training and Black
Garlic Intake on Cortisol Hormone, CK, CK-MB, LDH,

Troponin T and Myoglobin in Rat

Lee Hee Kyung

Department of Physical Education
Graduate School
Pukyong National University.
Directed by Professor Shin, Koun Soo, Ph:-D.

Abstract

The purpose of this study was to investigate the combined effects of treadmill
training and ‘black garlic “intake on cortisol hormone, CK, CK-MB, LDH,
troponin T and myoglobin levels in rat. Forty—eight male Sprague-Dawley rats,
4dweeks old, were used.in this-experiments. Experimental -groups were divided
into four groups: control group-(CG, n=12), training group (TG, n=12), black
garlic intake group (GG, n=12), and training with black garlic intake group
(TGG, n=12). Treadmill training was performed through a treadmill running
program in resting periods (7~21 m/min, 0° grade, 20~30 min/day, 5
day/week) and also they were put exercise stress in the stress periods(30
m/min, 5° grade, 30 min) and these rats were given 260mg/kg black garlic for

5 weeks according to the references.



The results were as follows

1. Treadmill training program periods

1) In the cortisol hormone levels, there was no significant difference among
TG, GG, TGG, and CG group after five weeks treadmill training program.

2) In the CK hormone levels, there was slightly increased in TG (p< .01) and
TGG compare to CG except GG after five weeks treadmill training program.

3) In the CK-MB levels, there was-slightly increased in TG (p< .01) and
TGG compare to CG except GG after five weeks treadmill training program.

4) In the LDH levels, there was slightly increased in TG (p< .01) and TGG,
compare to CG except GG after-five weeks treadmill training program.

5) In the troponin T levels, there was slightly increased in GG (p< .05) after
five weeks treadmill training program, however TG and TGG didn’t change.

6) In the myoglobin levels, there was no significant difference among TG,

GG, TGG compare to- CG after five weeks treadmill training program.

2. Exercise stress periods

1) In the exercise stress response, cortisol hormone level was slightly
increased in CG (p< .01) and GG (p< .05), however, there was no significant
difference with TG and TGG.

2) In the CK levels, there was slightly increased with a CG (p< .01), GG (p<
.05) and TGG (p< .01), however, there was no significant difference with TG.

3) In the CK-MB levels, there was slightly increased in CG (p< .01), and GG
(p< .05), and there was slightly decreased in TG(p< .05). however, there was

no significant difference with TGG.

_Vi_



4) In the LDH levels, there was slightly increased in CG, TG, GG, and TGG
(p< .05).

5 In the troponin T levels, there was slightly increased in CG (p< .05),
however, there was no significant difference with TG, GG, and TGG.

6) In the myoglobin levels, there was slightly increased in CG (p< .01),
however, there was no significant difference with TG, GG, and TGG.

From the results, we can say that the combined effects of treadmill training
and black garlic intake had a good effect on muscle inflammatory wvariables
such as CK, CK-MB, LDH; troponin T and-myoglobin including cortisol

hormone in resting and exercise stress periods.
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1) Evul=(black garlic) : BvlES 1 270 dA 7|3 SAAZ 4
T ks AR 24 s 93 vks JdHo] UHE A B Sao = ¥s)

sHAl H &=, o] Ity ow Sulsolglal A (6tslE, 2010).

2) FHE T E2E FEEL YA AFdA BHlEE FAYE A53%
2 ¥ (adrenocorticotrophic hormone,-ACTH)ol elajA A}=%o] FAalyA

oA ERlEY. 22 &, 1Y, = 29, SAH SEHS, 28 22

Sy

2EH 2 AHdA S4H o2 bgste] Bult kel A Ad ~E

3) CK(creatine kinase) : ATP-PC Al&®lS ZHel= 8 Aol 5 A
229 odl|qA 71 (ATP, glycogen)®] g, Alxu] Aqtis, thAA
oANM BPH free radical®] S7IE A& AME9 T34 9 gFxlo] dQlo]
Hol F7betA Ad. Z&: o] EAEHW AR B3] FUtet
ugt CK7F Al 2 Nom ofsstr] wwol 85 57t Eopxl
3 &

iy
CK FEE & E3e FARE ARZ A

()
rd

’

4) CK-MB(creatine kinase myocardial band) : ATPS A dA3}7] ¢35+
ADP7} EAl5t= Aol A PCo E3E =X+ §42 CKE M3 B
How o]Rolxl o]FAE ZAL, z2, At 37k sE LT Q)

A4 CKE&A49 96% ©]d2 MMEo|t} upeha] o]t &4 9

AL Filol £ ZESh AN ad3 $EIE 5o LEAT

CKell ol¥ &= A= 7HE F4F 5 Ah(A s &, 2008).



5) LDH(lactate dehydrogenase) : @& 2] o3} 3l #3282 HHS o] F
T T AaR AR 2eATe o3 AHAA Ao vy 8l 249
A, 2Ed 2o o3k A apatst Sl ot} Alarute] Fapido] T
AzA el LDH7F @5 o= wEdnh(el A, 2007).
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6) troponin : myosin¥} S TUHAFE FAHEE A EZHN, troponin
troponin T, troponin I, troponin C % 3709 @97} 25 <l
(Nosaka & Sakamoto, 1999; Sorichter, Mair, Koller & Gebert ¢ 49,

1997). 259 €45 wou troponin T+ CKREUT %5 9% o =

45

i

B B0l W BAT FaE GUS AN Ag

o
do
D
K]
i
do
_1.1 I
Sy
1
i
i

+ A3loA = F-E&A o] A (Gergely,

1998; Sorichter, Puschendorf & Mair, 1999).

F

7) myoglobin : F2 A&y FAZ A|ES] AEA EAstE g AR
A, 8F AAS 25 Azt nEZEolr ks 9eS 3%

(A F 5, 2008).
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3. CK ¥ CK-MB¢} +%

CK= ¥ F&el 23so] dou a4, A 53] o] i+
B, 2 oF oA thatel Tad A4S st gtk LSl 2

83 oUA = ATP7} £élEH o] ADPE Y& Ao &) &3 51, ADPo

= AUR| 7} o] S (A & &, 2008).

CKE a2 2 4 2709 &89l M%) B(H)EZ ¥ 2wz
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80%, MB 20%), > (BB 100%), &s}3, w3, =, 4% Sol4+= BB7} 4
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5. troponin TS &%

Troponin< Zrgrol23 Agatar A &S e R actin® myosing
BeAgs A, 259 F5S Adlete SdwEe HAoy Zgol
<3 A%3sH tropomyosin®AFe] A& WIIAIA actin®t myosin® 4
F2hgo] o] Foj ). Troponine I, C, T2 37FA] AEoz FAEA
2472 59 FHof| wel 717 & w954 E 7FH H(MacGeoch,
Barton, Vallins & Bhavsar 9] 12%1,-1991; Wade, Eddy, Shows & Kedes,
1990).

o
Rl

Troponin C¥-Z%3 ZA$3slaL, troponin I+ actin® A3 troponin

T troponind} ZA3%skch actin A-FollA oldl o dWAEL] A3 28
&z o]EHo|H, ATPase &4 z4d5dHd wel xo]E el ATHA

2], 2006).

Troponin myosin® 22 &9 F= FAst= 9 A 24 troponine
troponin T, troponin- I, troponin C %S 3719 w97} £3F o] At
(Nosaka & Sakamoto,=1999; Sorichter, Mair, Koller & Gebert ¢ 49,
1997). 259 £4% #owm troponin T+ CKET 25 9% o =

WEHD B ATBolY Eel BAT FAE FHE AFNe A9

Troponin T+ &3 Al myosin® actin®] A& #8&S Zdsl= E3h4
2 A4 A A CK-MBEY =2 W3 Eg HolARt I Solkes Wolzl
<+

tHxl &, 248, 2009). CK-MB@} troponine #44]
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troponin®] 4e2 FAATAANY] Al ER U] #FA o T (Demir,

Kanadasi, Akpinar & Dénmez <] 6<%, 2007).

A 208 Ferel 9A ol Fol A
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ivd

Sahlén, Gustafsson, Svensson
NA S7teE AsterA] Az G H A= Q% FAol #E Aol A
30km A2 AEY A5 Fol A% XA troponin T7F 5718 A thaL
LA e e

Mingels, Jacobs, Kleijnen & Laufer 2] 4%1(2010)2 &&]7] Agd w&
A% troponin Te] F7koll sk oA-foflA ZElry] Agle] wEl A
troponin T SsX=7} @2 7] 3o =r}skrfar B 118}

Nie, Close, George & Tong ¢ 121(2010)2 23 5= A7t &5 &

A543 troponin T-F7}ol W X+ gG3bo] A3k AGoA =7 SDA
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1. 44 A%

re
re
-
o,
1t
o
=
o
rlo

HAol A = (Korea)oll A S A5 457 9
SDAl 7 23 487tel & AM&sten, Aids=ES AT (CG, n=12),
TdT (TG, n=12), vl=+ (GG, n=12), TdvE (TGG, n=12)2 T &
sttt AFES5He s=554E 48 dAAL(A&D Company Limited
CE, Japan)Z /S48t 3th. ddes=2 A A4 542 <Table 1>3 2
=3

Table 1. Physical characteristics of experimental rats

Groups Number Aged(weeks) Body weight(g)
CG 12 4 175.59+7.91
TG 12 4 174.99+4.59
GG 12 4 173.35+7.41
TGG 12 4 176.26+7.04

Values are M+SD
CG: control group, TG: training group
GG: black garlic intake group, TGG: training with black garlic intake group
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2. 49 A2

A% HAAE <Figure 1>3 2t}

paper plan and references collection

2

subject selection

2

experimental group design

2

random sampling
CG: control group(n=12) TG training group(n=12)
GG: black garlic intake group(n=12)

TGG: training with black garlic intake group(n=12)

2

treadmill training with.black garlic intake during 5 weeks

2 4

post-test
cortisol, CK, CK-MB, LDH, troponin T, myoglobin

2

analysis
one-way ANOVA
paired t-test

2

writing paper

Figure 1. The procedures of this study
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Table 2. The composition of experimental diets

Ingredient g/kg
Corn |Starch 39.75
Casein 20.00
Dextrinized Cornstarch 13.20
Sucrose 10.00
Alphacel 5.00
Mineral Mixture 3.50
Vitamin Mixture 1.00
L-Cystine 0.30
Choline Bitartrate 0.25
Tert-Butly Hydroquinone 0.0014
Soybean Oil 7.00
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Table 4. The analysing method and model of cortisol, CK, CK-MB,
LDH, myoglobin and troponin T

Method Analyzer manufacturing

Test method Analyzer model .

Contents company/nation
Cortisol CLIA Siemens Centaur Siemens /USA
CK NAC Activated Siemens advia2400 Siemens /USA
CK-MB CLIA Siemens| Centaur Siemens /USA
LDH LDPL Siemens adviaz2400 Siemens /USA

Myoglobin RIA Manual TFB /Japan
Troponin T ECLIA Roche E170 Roche /Germany

7. A5 Ag WY

B oo el SPSS Ver 140 B4 517145 o &30, 7 Wl
E gt HdMWF BFHA(SD)E AMESIH A, JA9 1 Aol FE
one-way ANOVAE o]&3atal, 7 Jd ]l Abd-$ o] 52 paired
t-testZ o] &3 o, AFE HAL Holm-Sidak, 2 F+< p< .05%

CEEE Y
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A7 A7

< A 57t BEdEE W Svks FoUt AEHE S22 99
M A G, A3

°1zxH(CK, CK-MB, LDH, troponin T, myoglobin)ol 7] %]

—_—

2EY A7 ZEEZ TE2EI G20 1 X

etz flske] =7l SDA 2§ dA & 48vidE SAIT (CG, n=12),

=-(GG, n=12), ¥@ut= (TGG, n=12)2.= 4

Adsidh EdEY 5% SutsS FoA AdE o

57zt EdEd FHASIIERY F, 0d 3 ZHE sE289 W
st2  BAE Ax= <Table 5>, <Figure 3>3% 2t} EATS

1.57+0.24ug/dL, F#2 1.89+0.56ug/dL, "h=v2 1.26+0.18ug/dL, &%

2 1.68+0.20ug/dLz e 3k SAA o=z fFold zpol7h gl AL

vlE T2

A5 A% TG7F 7HE =%keH TGG, CG, GGY A& =4 Yey
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Table 5. Changes of cortisol hormone after 5 weeks program (ug/dL)

Variable CG(n=6) TG(n=6) GG(n=6) TGG(n=6) F
cortisol 157+0.24 1.89+0.60 1.26+0.18 1.68+0.20 2505
D 0.122 0.148 0.569 '

Values are M+SD.
CG: control group, TG: training group
GG: black garlic intake group, TGG: training with black garlic intake group

2.5
2.0
o
®
2 15- /
3
2 [1.0-
b
3
0.5 )
0.0t

CG TG GG TGG

Figure 3. €Changes of cortisol hormone after.5 weeks program

2) CKel Wz}
53ke] EdEw Fd3 Svks Fol ¥ g9 7k CK WMsE 4G
A7He <Table 6>, <Figure 4>} 2Tk FATL 30317+4344IU/L, £

TS 522.00£100.66IU/L, w5 360.17+5857IU/L, FHAnETS
510.33+161.62IU/L=E FHT Y TS FAX 22 Fo3HA(p< .01)
Z7hstg o, ntsagE EAM R §938 o7t 9T AEHF A
3 TG7} 7F4 =9ken TGG, GG, CGY &M= =/ veyt
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Table 6. Changes of CK after 5 weeks program (IU/L)

Variable CG(n=6) TG(n=6) GG(n=6) TGG(n=6) F
CK 303.17+43.44 522.00+100.66 369.17+5857 510.33+161.62 66
D 0.001"* 0.275 0.002"* '

Values are M+SD. @ p< .01
CG: control group, TG: training group
GG: black garlic intake group, TGG: training with black garlic intake group

**

600 **

500+

400+ %A

300+

CK (IUIL)

200+

100

CG TG GG TGG

Figure 4 Changes of CK after 5 weekS program

3) CK-MB¢| W3}

57%e] EYed FHy Svts Fof & FJod 1 C
A3 A= <Table 7>, <Figure 5>¢ 2t} EA+S
THTS  023+0.03ng/mL, "= 0.15+0.02ng/mL, STHuETLS

olN

21£0.03ng/mLE FHTH} FHrtsTS SAH SR FosHAl(p< 0D

=)

Zhetd o npeatds BAACRE fo3k Aozt gl AT HS Ay
TG7} 7V =9%oW TGG, GG, CGY +A1Z =4 byt
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Table 7. Changes of CK-MB after 5 weeks program (ng/mL)

Variable CG(n=6) TG(n=6) GG(n=6) TGG(n=6) F

CK-MB 0.15+0.03 0.23+0.03 0.15+0.02 0.21+0.03
D 0.001"" 0.836 0.001""

14.480

Values are M+SD. @ p< .01

CG: control group, TG: training group
GG: black garlic intake group, TGG: training with black garlic intake group

*%

0.25 *%
020
g 0157 A
2 0104
¥
(8]

0.05-

0.00

cG TG GG TGG

Figure 5. Changes of CK-MB after 5 weeks program

4) LDH®] W s}

577kl Ed=w Fd3 Sks %ol F, 4w 1k LDHO WEE ¥4
g A= <Table 8>, <Figure 6> 2t} FA - 710.00+100.451U/L,

Hat > 1808.67+47.261U/L, wPhEv"&  886.17+82.741U/L, FTHvlEw&

o

.

1200.17+58.601U/L2 Ed 73 nisay FHEuE+S 24202 f936
A< 01) 71t AA5H5E 23 TG 7FE =9ken TGG, GG,

CGY =A== =4 YEw
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Table 8. Changes of LDH after 5 weeks program (IU/L)

Variable CG(n=6) TG(n=6) GG(n=6) TGG(n=6) F

LDH 710.00£100.45 1808.67+47.26 886.17+82.74 1200.17+58.69 o7 468

D 0.001" 0.001" 0.001" '
Values are M+SD. @ p< .01

TG: training group

CG: control group,
TGG: training with black garlic intake group

GG: black garlic intake group,

2000+ *%

J
2
< 1000-
I
(a]
-l

0

TG GG TGG

CG

Figure. 6. “Changes of LDH after 5 weeks program

5) troponin T<] 3}

o & H 7F troponin T WHI =

55%te] Ef=d FHI Suks
< 0.02+0.01ng/mL,

218 A3t <Table 9>, <Figure 7>3 2t} EA+

THASLE 0.02+0.0lng/mL, vl=T+ 0.04+0.02ng/mL,

0.02+0.0lng/mL=Z vl FAHS=Z FostAl(p< .05) S7FH8FF o
FEoe BAGCE f% Aot Atk AFUZF 2

o CG, TG, TGGY A4 =2 =A Je

. e
THnbE T

rlo
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Table 9. Changes of troponin T after 5 weeks program (ng/mL)

Variable CG(n=6) TG(n=6) GG(n=6) TGG(n=6) F

troponin T 0.02+0.01 0.02+0.01 0.04+0.02 0.02+0.01
D 0.319 0.029" 0.601

Values are M+SD. "t p< .05
CG: control group, TG: training group
GG: black garlic intake group, TGG: training with black garlic intake group

3.929

*

0.05q

0.04+
0.03

0.02+

|
0.01- i
/

Troponin T ( ng/mL)

0.00

CG TG GG TGG

Figure 7. Changes of troponin T after 5.weeks program

6) myoglobin®] 3}

577 Edred Fd¥ Suls Fo & A F myoglobing] WIE
A3 A= <Table 10>, <Figure 8>3 ot EA+S
2.78+2.00ng/mL, T#H 2 558+526ng/mL, "l& < 1.58+0.92ng/mL, &
At 2304154ng/mLE Jd P SAHo® fFofd Ao]zb AUk
AT AW TG 7HE =%em CG, TGG, GGO A2 =4 vey
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Table 10. Changes of myoglobin after 5 weeks program (ng/mL)

Variable CG(n=6) TG(n=6) GG(n=6) TGG(n=6) F

myoglobin  2.78+2.00 5.58+5.26 1.58+0.92 2.30+1.54
P 0.343 0.121 0.594

Values are M+SD.
CG: control group, TG: training group
GG: black garlic intake group, TGG: training with black garlic intake group

2111

Myoglobin (ng/mL)

1_ ] i-‘
0 .

CG TG GG TGG

Figure ‘8. Changes of myoglobin after 5 weeks program

2. 434 1AE ¥F 2EHL T W

H
<Figure 9>} 2t} FATLS A 1.57#0.24ug/dLol A AF$
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1.89+0.56ug/dLol A A3 1.90+0.65ug/dLZ, "5 AbA 1.26+0.18ug/dL
oA AFE 2.06+0.45ug/dLZE 5ol 8t A (p< 05) Z7Heaon, s
AP 1.68+0.20ug/dLol Al AFS 1.81+0.22ug/dL= YFEFE

Table 11. Changes of cortisol hormone after exercise stress (ug/dL)

Variable Tests CG(n=12) TGn=12) GG(n=12) TGG(n=12)

R(n=6) 1.57+0.24 1.89+0.56 1.26+0.18 1.68+0.20
cortisol  ES(n=6) 3.55+0.56 1.90+0.65 2.06+0.45 1.81+0.22
t -6.631" -0.033 -3.903" -0.920

Values are M+SD. " p< .05, "= p< 01

R: rest, ES: exercise stress

CG: control group, TG: training group

GG: black garlic intake group, TGG: training with black garlic intake group

5
IR

4 *% EEEES
-y
K
g 3

*

°
2 2
=
o
(&S]

| H I

0

CG TG GG TGG

Figure 9. Changes of cortisol hormone after exercise stress
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2) CKe] W3}

573kl EHEY R Suts Fo § A3 1A E &F5 2EHXS
Fo] CKel digt "t e wsls #4138 A3= <Table 12>, <Figure
10>3 2v BEATS AFA 303.17+434410/Lo A AFS 2537.17+1054.95
IU/LE Fof3tAl(p< .01) S7Fatlar, e AR 522.00+100.661U/Lel
A AVE 776.67+23897IU/LE, vhea-& AFH 369.17+5857IU/Ll A AFS
909.00+300.19IU/LZE <] 3tAl(p< .05) S7tstden, Fdutse AR
510.33+161.62IU/Loll A A3 1174.83+230.68IU/LZ- 218k Al(p< .01) F7}
Sttt

Table 12. Changes of CK after exercise stress (IU/L)

Variable Tests CG((n=12) TG(n=12) GG(n=12) TGG(n=12)

R(n=6) 303.17+43.44  522.00+100.66 369.17+58.57 510.33+161.62
CK ES(h=6) 2537.17+1054:95 776.67+238.97 909.00+300.19. 1174.83+230.63
t -5.098"" -2.043 -3:850" -4.276"

Values are M+SD. = p< .05, = p< .01

R: rest, ES: exercise stress

CG: control group, TG: training group

GG: black garlic intake group, TGG: training with black garlic intake group
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Figure 10. Changes of CK after exercise stress

3) CK-MB¢] # 3}

573k B =Y $H% Suls £ ¢, U3 IAE 5 2EHX
o] CK-MBel tig Hd W] #sts 43 Z3}E= <Table 13>,
<Figure 11>¥ 2o} BAZ2 ALd 0.1520.03ng/mLolA AR 0.64+0.21
ng/mLZ F93HAl(p< 01 S7ekal, =2 A 0.23+0.03ng/mLell
A AFE 0.16+0.04ng/mLE 5 Al(p< .06) Fradtdal, vheEde AR
0.15+0.02ng/mLol A A}F 2.06+0.45ng/mL2 28t Al(p< .05) F7+stde
W, FdrtES AR 0.21+0.03ng/mLol A AR 0.23+0.06ng/mLZ  E}

1F
s
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Table 13. Changes of CK-MB after exercise stress (ng/mL)

Variable Tests CG(n=12) TGn=12) GG(n=12) TGG(MN=12)

R(n=6) 0.15+0.03 0.23+0.03 0.15+0.02 0.21+0.03
CK-MB ES(n=6) 0.64+0.21 0.16+0.04 2.06%0.45 0.23+0.06
t -5.858"" 3.623" -2.056" -0.745

Values are M+SD. : p< .05, @ p< .01

R: rest, ES: exercise stress

CG: control group, TG: training group

GG: black garlic intake group, TGG: training with black garlic intake group

1.0
IR
EEmES
)
E
[5)
c
~ 0.5
m
=
X
(&)

*%
I | *i
CG TG GG TGG
Figure 11. Changes of CK-MB after exercise stress
4) LDHe®] W3}
5F3tel Bl FAR Subs Fol F A uPE £F 2EdS

o] LDHel thsr At e Was 243 Ay= <Table 14>, <Figure
=

Al AR 710.00+100.45IU/Lel A A= 4487.83+2675.60
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IU/LE, FdTS Abd 1808.67+47.261U/Lol Al AFS 2425.00+479.311U/L =,
mhE e AR 886.17+82.74IU/Lol A AFS- 2268.67+929.231U/L=, & wnt=
T2 AR 1200.17£58.691U/Loll A1 AFS- 2527.17+806.78IU/L=E E& 10l
A Fo sk Al (p< .05) S 7FsE

Table 14. Changes of LDH after exercise stress (IU/L)

Variable Tests CG(n=12) TG(n=12) GG(n=12) TGG(n=12)

R(n=6) 710.00+100.45 1808.67+47.26 836.17+82.74  1200.17+58.69
LDH ES(n=6) 4487.83+2675.60 2425.00+479.31 2268.67+929.23 2527.17+806.78
t =3.485" -3.112° -37738" -3.894"

Values are M+SD. 7 p< .05

R: rest, ES:/exercise stress

CG: control group, TG: training group

GG: black garlic intake group, TGG: training with black garlic intake group
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Figure 12. Changes of LDH after exercise stress
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<Figure 13>¥ 2t} FAl& A 0.02+£0.01ng/mLel Al A9 1.83+1.51
ng/mLZ F93HAl(p< .05) F7FetR i, FAS AR 0.02+0.01ng/mLell
1 0.04+0.02ng/mLol A AFE

N

.

Al AR 0.0240.0lng/mL=E, "hEa&  Ab
0.11£0.2Ing/mL&, FHvt=w AHH 0.02£0.0Ing/mLell A AF$- 0.02£0.01

ng/mLE vheERSETH

Table 15. Changes of troponin T after exercise stress (ng/mL)

Variable Tests CG(n=12) TG(n=12) GG(n=12) TGG(n=12)

R(n=6) 0.02+0.01 0.02+0.01 0.04+0.02 0.02+0.01
troponin T © ES(n=6) 1.83+151 0.02+0.01 0.11+0.21 0.02+0.01
t -2.955" -0.117 -0.717 -0.117

Values are M+SD:. i p<_.05
R: rest, ES: exercise stress

CG: control group, TG training group
GG: black garlic intake group, TGG: training with black garlic intake group
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Figure-13. Changes of troponin T after exercise. stress
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Table 16. Changes of myoglobin after exercise stress (ng/mL)
Variable Tests CG(n=12) TG(n=12) GG(n=12) TGG(n=12)
R(n=6) 2.78+2.00 5.58+5.26 1.58+0.92 2.30£1.54
myoglobin ES(n=6) 15.95+1.69 2.33£1.51 1.80+0.80 2.00+0.89
t -10.514™ 1.378 -0.455 0.512

Values are M+SD. "t p< .01
R: rest, ES: exercise stress

CG: control group, TG: training group
GG: black garlic intake group, TGG: training with black garlic intake group
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Figure 14. Changes of myoglobin after exercise stress
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Aol Al AgAIgel mA = el #e AFelA HEH A4S o=
JolE gZE &&= T CK-MB7} Z7let9tta B askgdrh
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2 o] 8"t (Sharp, Costill, Fink & King, 1986).
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&, 2005; A, 2003; kA, 2008; FAE, 514, 2005)9 v =¥ AAE
BT ANt Fvbze] Fojvtor AX vk LDHZF o8t S 7hEhs
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5) troponin T
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+5 FES At S F o] EghAoln Zgol
<3 A%3sH tropomyosin®AFe] A& WIIAIA actin®t myosin® 4
S &go] o] Fo| Rt} troponine I, C, T 371#] AE oz FAE A ¢l
o 7pzbe 59 e wet 727 & 9 aaE 7RIt (MacGeoch,
Barton, Vallins & Bhavsar ¢ 1%, 1991; Wade, Eddy, Shows & Kedes,
1990).
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olgjg A 55 Tl wel LDHO 45S Firzivke Add+4
H(Hn g, #gE, 2005 A e, 2003; A, 2008; FAE, 34, 2005)
g & vrdste slo® Helth

F2o) Hlste] LDH7F £33 Snls 2olo] wal 714 24
FEFS e Ao BAY, I FolA g aFol vlE FHFAAH B

Mol gAw /b ZIHAL Ao ArHh
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5) troponin T

Troponin< myosinZ} 22 U FE FAstE G2 X, troponin<
troponin T, troponin I, troponin Ci% 37019 @97 ZgEo <
(Nosaka & /Sakamoto, 1999; Sorichter, Mair, Koller & Gebert ¢ 49,
1997). &9 &£48 BHod troponin T CKEU Z5 44 g Yz
HEEIL 22 A5 did =AS e dHe ATENY d
o f&3H 2 fF T9.FAT AIAME FEA ] A HGergely,
1998; Sorichter, Puschendorf & Mair, 1999). FAAIL A Mo = =4 7
Aol Jojt & oF Aol ol gk FE S LEIUIAE 12~ 184 kol FH 21X

of @a 7~2043F o] FAE A EIITHNG, 2001).

Troponin T+ = Al myosin¥ actin®] A& #8S Zdse= &34

2 ATAA A CK-MBET & RIAES Bl I Solks "ojzl
=

rlo
|
.,
>,

kv

(AE3, =49, 2009). CK-MB¢} troponin
el Solkvt FobA HT 7HF Wol ARREHE AdEAolth oF
troponin®] A5S FAANZAMY Al EF UHE AHAF o] ¢ (Demir,
Kanadasi, Akpinar & Dénmez <] 6<%, 2007).
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3] myoglobin< =243 AL Ant EA5H7] wEel &g 2

H7t elxetn & 4 JtH(Driessen—Kletter, Amelink, Bar & van Gijn,

1990; McNeil & Khakee, 1992; Milne, 1988).

2 oA Ay, 570 EYEY T Suks o ¥ U3 AR

5 2E# 2 T myoglobinel thdk ok e W
al

=]
Ae Felslp< 0 ST, FAE, vheE, % FAEEe #

olglgt At #5& 3ol wel myoglobin® 5 FEAZITE A
FAFAI (A E, 2008, I, HEAW, HFH, = A, 2009; Jamurtas,
Theocharis, Tofas & Tsiokanos £ 4¢1, 2005; Peake, Suzuki, Wilson &
Hordern ¢ 321, 2005)& # RF4 sl #Lo 2 HOlT

ol &% AEY A ¥hk&o] wgl myoglobino] & A& A F7ttS & 5

AN, T Zvks FEA A wel myoglobine] dAstA e
g1 & Atk myoglobing EE ZFdA &3 o]lon Egha] x|
e F7h49 Fakt gl AOR AR,
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VI. 2 &

wdAye BEded $839 Svks Fol7l 7 SDA 43§ dHY =
HZE 328237 g435AAHCK, CK-MB, LDH, troponin T, myoglobin)®l] "]
A= G sl fsted AT (CG, n=12), Fd+ (TG, n=12), 7}
=7 (GG, n=12), THv=T (TGG, n=12)o.2 T2 HAAsto], F 48

g & oz AL 55F7HEF 53)), 19 20~30% A, FAE 0%
oA 7~21m/mim8 £%x9 Eg=d FHS ALY, FAE 5% A

30m/ming H£EZ 30% o 434 1T F 2EYAE FRoH 5
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