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— ABSTRACT —

The purpose of this study was to test the microcurrent electrical neuromuscular stimulation
on muscle soreness, serum creatine kinase levels and force deficits evident following a high—
intensity eccentric exercise bout. 10 volunteer male subjects were randomly assigned to a
treatment group or to a control group. Exercise consisted of high-intensity eccentric contrac-
tions of the elbow flexors. Resistance was reduced as subjects fatigued, until they reached ex-
haustion. Muscle soreness rating was determined using a visual analog scale. Serum creatine
kinase levels were analyzed using a blood sample. Force deficits were determined by measures
of maximal voluntary isometric contraction at 90° of elbow flexion on a Orthotron II dyna-
mometer. Muscle soreness rating, serum creatine kinase levels and maximal voluntary isomet-
ric contraction were determined at the before exercise and again at 24 and 48 hours
postexericse. Treatments were applied immediately following exercise. The control group sub-
jects rested following their exercise bout. Statistical analysis showed significant increases in
muscle soreness rating and significant decreases in maximal voluntary isometric contraction
when the before exercise was compared with 24 and 48 hour measures(p<0.01). No signifi-
cant effects were observed between groups in muscle soreness rating and maximal voluntary
isometric contraction(p> 0.05). Highly significants differences in serum creatine kinase levels
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were found using on Analysis of variance(ANOVA) repeated measures between groups for

each time cycles(p<0.001). This modality may have benefits when used early stage in the

muscle damage.
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2~3490] AUBEA FE F=2 AEI[E AUA

ol 2858 ZA¥sA Ed ¥R s
A ¥ %9 AIgoE A HF A
of Bt} FFo] HAHE #AFE DOMS
(delayed onset muscle soreness)z} o).
g oz DOMSE &% F 8AItAA 2443
Abolo] yveht 4817 AECA Hjo ojz
5 ®ado] AuwWA 24"y, DOMSsH #
de ZdozeE FF, %9 Zo3(stff),
2o} £5A 289 WAE 27 54
(mobility) ¥ A &A (flexibility) 8] 24P, &
AsH", FA(swelling)e] £9°, VH7FH
de) Za» ol dnh

DOMSE 2&¢ 13 @ 4H= dF(e

Delayed onset muscle soreness, Microcurrent electrical neuromuscular stimula-

ngthening) 5= Y44 & 8% (eccentric mus-
cle action)® 723 AAAE 7R 0, ¢
A 2 85 20 T4 AFH aFE
g o 4RyEEY, FAH 2 #F(concentric
muscle action)o] TEEH ZAHHF AF
(connective tissue)o] & 3eo] {3 == Iy
9 dolvt &5 &, FAL FAE WE 9o
wering a weight), Ad& e & @ Fo] o
Ztel &319, 53] Alg # &0 ¥ A
o %3t ¥ @ DOMS:= & A ETH.
AAY =2 F£ZA ZA(contractile tissue)
2 xFF A 1Y (disruption)ej} £4H(da-
mage)& dozti?®, ol & A (muscle
biopsy)& o} &8t el 3= (ultrastructure) 2
&Akoly} AW ¥ (microlesion) o] B E AE
gAYy, AP olgstd 2
(muscle enzyme)$§! 83 creatine kinase
o] Wy, & Axdte] £3i4 ¥l
3} technetium pyrophosphate?] 4416 18 %
& B39 & F Urh

>89 doTE &4E

7

&HEM
rﬁEl->m

§54 wEE 7

AT, 244 ¢Fo2 ¢ DOMSS B
S Usibs @34 AASdE 530,

Z A2 neutrophil®] Z7}, interleukin— Ly,
2% monocyte 2 lymphocytes] #ZFH® o]
gAY, E3 DOMSE Z89 force—gene-
7]./\ }\] 7]]:}_14.26'*28) _:La_/',:

_]o]oa‘— ;11\401,]. :.o

rating capability &
& 7tASA He
W A& =3 (intramuscular connective tissue)
9] &AM T A9 -7 AH(distal
msculotendinous junction)d] st A F=
o] &Aool T A& (muscle spasm)e] o
A & E S UG
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DOMSE dA A8 E 2 (daily living  activi-
ty), 28 % T2y £33, AL 9
T EYXNEAYY AFE 24 € F dvh o
2 DOMSE ZAaANZs de AEFAd o
AT A dzte) Fx s FyH
of gt BlAEYdNes &5 A F2 A%
§ % (stretching exercise) & AAISFAE®, W§
(ice)o] Z &3, sports massage®™® 5& &
Bl dyol AlEEHGiow DOMSE Z4Al7]
=de 833U 2438 2¢ F fdrh 24
o 1%, Dexamethasone® & o] &3 ol &% ¢l
E (iontophoresis)o]] A= DOMSe] ZA7l 9
A (A vebgten, A9 A% A 7123 (trans-
cutaneous electrical nerve stimulation ;| TENS)
& ALY dFdM BA cortisol Ao &
gAE Holx Foy FFAAxS BHY
FHANA 4L e, 42 A7
Al HVPGS(high voltage pulsed galvanic stim-
ulation)*®, sports massage'¥E A &3ldd mus
cle soreness®} A creatine kinase?] A
Ae ZFfE AU FEAEY g A7
A+ NSAIDs(nonsteroid anti—inflammatory
drugs) Foo g NgaH il A2
AdbEl A g ¥ 5 gysea,

ZHd ol HEE AINARFHLZ UF
Hia e B A R4 & AS (microcurrent el-
ectrical neuromuscular stimulation ; MENS) o]
DOMSe] ®lxXj&= zale] dis ¥#He 477}
HuEich a2y DOMS €38 9 vl A
FABELAT Azl disteds @Fuick
9] ojAde] Qo =T ol Hx: gk
Kulig 5& Z7] dFdAM nldAFAEZA
o] DOMS ¢stel wj9 &7 fUctzn 34
o, 1 & Kulig %, Rapaski % 1831
Wolcot 5408 FA|AFA M= dF Ao} o
3ol B3d AnE ¥ uslgrt Weber E9&
DOMSe} #HEE mAdFAZTAT AT
A Y& oid A3t eiEFva A ¥
WA Aol @F Ao 2]3H massage, 1)
A HAB A AR, upper body ergometry®] 3

7t B ARG AloldA ZHEAY 5
oA UE 494 A WHE WY & g9UT
3 Basgoh

T v ARAAZAT A5 i
d 8L =7t FAFH o2 ForEY vt BE
ojtf ofe] i rix ¢ ANH AFUF vf ¢
& Adefoltt. wEtA AREL AR
ZTA=o] DOMS ¢hste] ojmd &S WA
A folrol FF ofd dFg ATFE Ays
d 71248 & ATYE FHoz AFA A
g8 gz A7 DOMS ¢35 FzE =23
e ARE olgdE FEE F FIFH A=
+ soreness rating ¥3lE, W@ AT Y
Mo 2= YA creatine kinase £F 9] ©ig
, TEEHLEE AY T3 FTRAY F£F
maximal voluntary isometric contraction)$}

e SASAT

o oy de o

&

I AEY Wy
1 SEHY

AP G HEd FoAA B AP #dT
26A19 A4 334 ZARS] AP @A 1082
3t tH(Table 1). i3 BF AZBZEA A °
dol WAL, AF ARAIZE 48A12bdFE A Y
o] Bue AZ7tA A Y¥E & &, FE
T E&E FAANRLH A +F F o

Table 1. Characteristics of subjects(N=10).

Treatment group Control group

Age(Yr.)
Mean+SD 29.80+1.92 28.20%2.77
Range 27~32 26~33
Weight(Kg)
Mean+8D 63.0+3.32 64.20:+4.02
Range 59~68 60~70
Height(cm)
Mean+SD 168.40:+2.30 171.40+5.59
Range 166~72 167~181
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Bue 34 dd AuFE 99 X8=
&2 ¥=E g e 5HY Az
Uiro] A ARAZIATE H4% Ardd
ABE A e WxFoz BHIYT

2. WEYY

DYYAA &5

g AAbdiel oAl & F, FA A
7bs% ol & o]f3le uvl$4(nondominant
hand)e]l F#A ZFF(elbow flexors)ell W3t o
3 g2 FH o 2 3}(one—repetition maximum)E
£R%AT. 43 98 JgRage] ZAHT
Z49 FA 1/10 FAE ozt 23§ o}
He BEAV &7 AF HAd FuH €A
2% A7 o EAFUG. &F0] AFH
W dAdals olFE BE glo] Ax2 5% F
Qo] FHHEE &d AFANA WA =Hy,
B2AE OA ofEg AF AANE &8 ¥
¥ FUS wilez FHAE 24 A2 A
Ad A2 wrEEGT ¢HE s aE 103E lset
2 oy WAt IsetE WHEIILE 23
27} B EA ¥od 183 F4& HEF o
Al lsetE HAISt a7t BAAGA A&
stgich Y A" FAZ lsetd g 4
Al3h717) o2l -d 3 E BAE #slo thA)
A4t

2)5734Y

2748 muscle soreness rating, ¥, Hd
F9F THY F£F ez &7 M, 5 F
24717, &% F 4841 AAE AT

Muscle soreness rating £3% 2 Talag®7} A}
£3 soreness rating scale® W] AL L3
A (Fig. 1). 3L A7t £53F A (ex-
ercise arm)E F4 AHE F2 € @ =AX
= F83 527 E soreness rating scaleg
ol &3l FAIBZE &t

¥% creatine kinase® 2A3}7] Yt o
A7 8l¢% AA(non-exercise arm)e] ¥
e 43§ FAZIE AHEES F See
A fEsgct. AEF €Y AP ¥ol
ez €3 £ F AR
A37] Hitachi 7150(Hitachi Inc., Japan)-& A}&
stal ¥ A creatine kinased] 2 & &%3lg
o,
A 94 FHAY £F 23L& HYsid
Orthotron II dynamometer(Lumex Inc., Ron-
konkomo, New York)& A}&3t¢r)t. tias
Z Al (upper body exercise table : UBXT)d
g B EFF FAY FRELE 0= 7,
83BAE R4 A Fd Y4F 9YF
gaet 28A & (dynamometer axis)o] ¥
o] HEE xAF3Yt FHL +58EEE 0/
secoll ILZAIF|L FHHe FAHLEF dAH
FEdA FHE 232 HY 2550 49

Soreness Rating Scale

0 1 2 3 4 5 6
No pain Dull Vague Slight Persistent More then Painful Very Painful Unbearably
Ache Pain Slight Pain Painful

Fig. 1. Soreness rating scale.
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EMI—480S
(229 IR ol4, A&)E A&t o4
A7 dAG EFE& AANE F g Edg
FE OE EFF AAY FEE 232 1A
Ko} A Ho] EHMAFE FFIHY. 3L
5x5cme =AY F&AFE AL A
FHE& 8719 myopulse systemo] FAAF
t}. EMI—480S myopulse systeme] 7|43 A
4& 94 E 05~320Hz, =& 25~600
A, 3% Z(pulse width)€ 0.3ms, duty cycle
& 50 %olth. ASWHE&HA 30Hze Fots
9} 100 A9 =2 108 H4F F, 4
0.5Hze] Z349} 100pA8] ZE=2 10837
g

A8

3. 2Auy

AN &F F 2447 € 48X FAT
soreness ratinge] wEdE BY|m t AA
(paired t-test)&, % A, &% £ 2477
2 48AI17tell ZAE ¥ A creatine kinase,
593 FHA FF4 sds ANOVA
(analysis of variance)& SPSS/PC*E& o]&-3}
o B8t

m & .
1. Muscle Soreness rating2} i3}

€% ¥ muscle soreness rating?] ¥l 1
d 29 Zoh % F 24773 48AIZo M
ZQA%s 8Fo] 1.20+£0.45% 3 2.20+0.
454, tfzTo] 1.20+0.458 7 2.60+0.55H o
2 UEgEtHTable 2). 3 Addd o4& 3
oA BATHcE & FYHE HYe

tHp<0.0D), 4 AlZhd A vlaE 48
Al YRl A 2k7te] zlolE HEou EAEH
J fAe gldtH(p>0.05).

Table 2. Means and standard deviations(SD) for
muscle soreness rating at 24 and 48
hour post—exercise(unit . score).

Post 24 Hour Post 48 Hour

Treatment group

Mean 1.20 2.20
SD 0.45 0.45
Control group
Mean 1.20 2.60
SD 0.45 0.55
Post. 24 hour Post. 48 hour
2 3 Kl
M M
S S
R R
1 - == === 2 =¥= L

Treatment Control Treatment Control

MSR = Muscle soreness rating

Fig. 2. The box—plots of muscle soreness rat-
ing for treatment and control groups.

2. 83 Creatine kinase $=F2| {5}

5 A, $F F 24777 48A7H) A E
¥ 3 creatine kinase #£&¢] ¥Wil= 1¥ 33
2o, 2AARE HeTo] 118.60+22.851U,
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Pre.

144 1490
C C
K K

Post. 24 hour

3627 S—
C [;‘
K
= 140 | =x=

85 135 =X

Post. 48 hour

Treatment Control

Treatment Control

Treatment Control

CK = Creatine kinase

Fig. 3. The box-plots of serum creatine kinase for treatment and control groups.

154.60+20.31 IU, 165.00+20.02 U YElyte
‘o, o] 109.40+£12.36 U, 1,225.60+198.
96 IU, 2,396.40+944.931U2 ‘}elyt}(Table
3). 23 Al7td ¥A creatine kinase &9
Hale B HIld dEzFo] &5 F 24
AIZHRE 548 ded B A9F7 v
AN FAGHoz e & o4 HAY
(f = 5.01, p = 0.000).

3. ol £y EXY £59 v
S5 A, &% T 24NTF 48A7d] A7

Table 3. Means and standard deviations(SD) for
creatine kinase level at pre—exercise and
24, 48 hours post—exercise(unit | IU).

Pre.  Post 24 Hour Post 48 Hour
Treatment group

Mean 118.60 154.60 165.00

SD 22.85 20.31 20.02
Control group

Mean 109.40 1,225.60 2,396.40

SD 12.36 198.96 944.93

Ao #o3 T3 F59 ¥l 1Y 49 2
o, &AdaE X H®oo] 5.80 £ 0.51 Kg/em?,
2.76 + 0.36 Kg/ecm?, 2.20 + 0.47 Kg/em*2 1}
Byrony, di&To] 5.24 + 0.22 Kg/cm?, 2.32
+ 0,18 Kg/em?, 1.92 + 011 Kg/em?2  Eb}
TH(Table 4). &4 AlbE A 94 FHA
2o HIlE A7 BF +F 3 24AgR
g o ¢ RoiFoy HdEFT vindAM= BAF
Ho g feojAol glduh(f = 1.95, p = 0.071).

Table 4. Means and standard deviations(SD) for
maximal voluntary isometric contraction
at pre —exercise and 24, 48 hours post-—
exercise(unit . Kg/em?).

Pre. Post 24 Hour Post 48 Hour
Treatment group

Mean 5.80 2.76 2.20

SD 0.51 0.36 047
Control group

Mean 5.24 2.32 1.92

SD 0.22 0.18 0.11
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6.4 3.2

5.0 2.2

Pre. Post 24 Hour

Post 48 Hour

A=<z

1Y

Treatment Control

Treatment Control

Treatment Control

MVIC = Maximal voluntary isometric contraction

Fig. 4. The box—plots of maximal voluntary isometric contraction for treatment and control groups.

V.1 &t
W 2] & (pathological) M3} Z&&E4dol A
8 9= WAl £33 BARY AP
HE 28299 oA 7ix ez & T
2 glor olge 77 U4, Aze] @i &
e g Ad4 FHz £F F 24,

o

% F olde 25%F (muscle pain)& A&
H EE &% 4 £F £ FHA £F
of oj& WA= lactic acide} #e FH3EA
(chemical substance)Ed] 23 AFANFFY
(free nerve ending) V39 Az #AJ}
Ae Aoz &z ok FHA FHE &
T F R ALES 28T B39 A EF
o &g dodle AW (muscle cra-
mp) & FA(fluid) 2 As) A (electrolyte) &4
of 9% +F54AZY FEFEA(motor neuron
hyperexcitability)e] f¢le g Ruszm I,
oixet Hel2 &5 F 2447 A 4840
A Jehvls DOMSE 4383 444 5
SFoly metEn 42 AYES AFE &5
o&j oF7lH =l AA FEAA, #EVEHY

9 742, A creatine kinase &9 &7, &
RA o&) F£&=4 2 A(contractile element)
&4 5ol g4, 22y DOMS &9 ¢
Ao thated = oA = FASHA WEA| A FU%
3 gyt Z&EYd dd 9434 e 29
oz oFHoA UG

DOMSE dif£e] AlgEo] 7t8Y¥ AH3
=AY FH4oz, 44 F 74 10¢ A
E AUE &3 5] tedtez A4 oy
oz AzZsA et oy oz dF ¥
d4 gFolu dFAZAAMY &F, AFFA
£ 98 HAAFE 2% z2ade FY3tsd
o)zt @ 4 lon, 53] #AEY AEHH
A XN8gd &5& AdA3ted AFE 2H3}
71z ok A F71A DOMS €3y otg 9
T BEYXNEFYd dd g 77t AP
stoh. a8y olejg X &Ee] DOMS sl
dulgkE 713l dtde =9 93
7} gth 2o Eof DOMS ¢3lE 9% A
28 A7IXN8FYQ nAAFAZZAF] F
o Y A7 AEHL Uk &7 AT
AE DOMS &3lo] mie a3 Ao=Z B
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Aoy Hole oy AFeMeE 8H cre
atine kinase #3929 H3E A3 muscle
soreness rating? 3B HhE §9
dg gotd 4 fivtxn s

A7 dF-Ee HAYPAFdA= DOMS
¢3to] ¥ 2 H(indicator)2 #&H ZAg
E =0l muscle soreness ratinge]y} muscle

stiffness rating®] W3} o F8H 79 ¥
HE Mo 9]§ A creatine kinase &9 H
3 A FFHA Foh HLES ZHE
A9 B Fxg By A Ad o
E3Y &3 THA EF(isokinetic exe-
rixse)& ©] 4 Hol $(peak torque) HF7}
T EEENVIYE o]8F FHo] AEHR
Atk 1Y AFAAE °E FAYE EF
E T xBH AFE o]FAAA grh
2 dFMe HgdATEe] F8 dFUHGL
Z AF+Y muscle soreness rating 2 A cre-
atine kinase $£&3 HIE0 AEH1 Y&
THY £5& 2EstY WAARFABZAF 0l
DOMS ¢8ld] omd FFE& vl == dotr
ig=

2 A3 Ao A A)7kE muscle soreness
rating §8 = A2 TodA &5 Hol 04, &F
& 24A7 A 1.20+£0.457%, 48A17 oA 2.20
£0.45%, dzZdAE +F Aol 03, &%
F O24A17H A 1.20+0.45, &% F 48479
Al 2.60+0558 22 e} Talag®, Weber
£990) Bigl o] 2447kl A B} 48A]7he
4} muscle soreness ratingo] © =¢th AE
T2t zloly FAGHo 2 {oAHE HolA
RAATH(p>0.05) 48X A A EFo] HE
THT 7t dolxE AEFgE Ho Kulig 3
9] 2447t A EFol 2.2FH, HEFo] 24
A, 48N A A8 Fo] 4.84, HEFo] 5.1
Aol Zah} Rapaski 528)2] 48A|ZtelA
BF0] 35383 4.04, dxFol 4239 AR
o} ¥ HTt. B JAFE HES HYAFE
ol J muscle soreness rating®] ®3}o] & *}o]
€ Bo|A ¥R FAAUNE HFE 484
Az ARgd BEAAC] de AR AR
Z=d, Smith $'¢ DOMSe} thg sports

massage X ZA I it JdFxZAto] ofEtd
ABTE 24NN A HTAE o]F& HH
WE2TE 48A 794 HIAE olFA =Hx

72417, 96A1ZtU 2 7tAA X EF9 muscle
soreness ratingo] wEFo| Hla] FolAUA
Yol = A EYth mEtA ¢oge o
TFoME FAAIZLE S Eoof & Zo=
At "t 83 creatine kinase &9 &%
A, F F 24A77} 48AIT MY WHste A
Fo]  118.60+22.851U, 154.60+20.311U,
165.00+£20.02IU2 Y& Z71& Bgon, d
ZTAes 109.40+12.361U, 1,225.60+198.
961U, 2,396.40+944.931U2 *% F 2447
e F3% 718 2o 27 v WS¢
2 #94E YEPEOH(f=5.010, p=0.000).
Kulig %4, Rapaski §%®9 dAFdH=Z %
4,59 Asvd dzFe zo|7t W& got
B d7Zdze A3 Y48 &F F &
# creatine kinase #u]9] Zvl= Z&ZF &
ol tiE A FAOIHY. g & A
AEL AN &5 F H&3te HAARAA
AT &3 &4E A4S 3= 7
q8 Aez AA3sd, HAYFIFIM=
Kulig 39& vAA{FAZZATE 59 &
4 B 2719 AHgstE v 5aR3d A
o8 B asYct.

HAd ¥ FHY 59 ¥ 4, &
F- 24AZt 484 A o WEtE A& TAA
5.80+0.51 Kg/cmz,v 2.76 £0.36 Kg/cm?, 2.20%
0.47 Kg/em?, W ZadA  5.24+0.22 Kg/cm?,
2.32+0.18 Kg/cm?, 1.92+0.11 Kg/em*e 2 1}
By Alzte] @2 Hd FoF FHA £F9
Zae AETE 25 @A-3A ZadHUoM,
AYFL vl e BAGAHA F9e] o
grh(f = 1.955, p = 0.071). Weber 599 o
FAME AJZke] w2 ZaAE AP ¢
2 432 BladAMe F94° ddd F
A mE Z8 &) g Newham 54
), Talag®®, Weber $%¢] dTdlAlE 2443t
A AAAE Ueldn 48AME gt F
7tElE Ro g Bastd Aolzb ATt

E dFdiMe A AFAE A=) DOMS
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@3t oug aayl YA Yotrr] s
Z3A A%< muscle soreness rating®} %
A e A AFES A creatine ki
nase, Z¥EL AEE dobsts] 94?'5} +EE
Moz Hog F93 FHY £5& &5 3,
&F F 24T 9 48AIANA '?%72']5}04 o

3 Ze ARE A vAARFAAIAF
DOMS ¢sto] digr F#4 A E<Q muscle

soreness rating® & JEATE U
F e JY 7935 FHAY 54 4T 54
Ao e EOE Fo498 dokE # fide
U, 2523 &4 gk A 2 EY 83
creatine kinase 49 WM e HAET
tﬂfﬁfr_“%l vlale] F7l7b @AEA Esldde

& ¥ F UAUTh @EA G oF &
‘_’2}-‘4 #dg Agd Ao &4 279
AFANATASTE FL8E 2% 249
& "1 Adted a35d Aoy Algdch

v.2d B

2 A7e UqARAATAT] GUY &
Fof 2% DOMSe} u
A% 49 9A 10898 ANARAZ2AS
& ANYE 5T 11}1?‘-7‘02 Uro] Ags)
Aok, 944 &% A, &F F AT 484
ol 4 muscle soreness rating, 83# creatine ki-
nase, Al o8 FTHAY FF i FI3&

Ansigen, HARRFAAZATE &5
Ao Fpy 22 FLEVAFE g

HA Fupd 30Hzeh ZE 100 vAR 108
7k A=slz, oA Fo4 05 Heot 25 1004
Az 1087 H2sdoh

A8 A3 muscle soreness rating & o A=
ARTO £ F 4ALAA 1.20£045%, &
$ 3 48X A 2.20£0.45W, R PO &%
F 247 7el A 1.20+0.45%, &5 F 48417
ol A 2.60+0558 o2 veh} Alzto] afg W
oAz feidol wWe EFRXLU(p<0.01),
A2 vadAMes frfdel U (p>0.
05). @A creatine kinase #&¢] WM
Xgdo] &5 A 118.60+22851U, &

ki

T 24N oA 154.60+20.311U, &5 F 484
7t A 165.00+20.02IU, 2 Fo] &% Aol
Al 109.40+£12.361U, &F F 24224 1,
225.60+198.96 U, &% F 48AIZFN A 2,396.
40494493102 et AFFZ vl &
ool =i$ EITHpPp<0.001). H o3
THA £59 HId M= 5T &5 A
A 5.80+0.51 Kg/em®, 2% F 24417 A 2.
76 +0.36 Kg/cm?, &% F 48A17Hd A 2.20+0.
47 Kg/em®, tjzFol &% HAdM 5240
22kg/em?, $% F 24A 7oA 2.324+0.18Kg
Jem?, &% T 4847t A 1.92+0.11 Kg/em?
2 vehd A8F70 vmdiA fejdo) gisit
(p>0.05).

AgZEned] sd AR AT
DOMS %719 muscle soreness rating 7+4 %
Al 5% FHAYE % HEJs A4
e Z38 Jehlx ggtert ¥A creatine
kinaseo] A% & YAlge=des e mazo)

R L LD EEREE
A% gl 282y 249 AYe JAlsE
9 Z349 Zez Ardth
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