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Effect Of Nelumbinis Semen On The Recovery Of The
Cardiac Muscle Activity by Proteome Analysis

Chang Joon Ahn, Gi Hyun Lee, Yang Seok Kim, Moo Chang Hong, Hyun Su Bae, Jong Hoon Kim', Min Kyu Shin

Department of Physiology, College of Oriental Medicine, Kyung Hee University,
1 : Department of Veterinary Physiology, College of Veterinary Medicine, Chonbuk National University

The purpose of this investigation was to confirm the effect of Nelumbinis Semen on the recovery of the cardiac
muscle activity. We studied the effect of Nelumbinis Semen on the recovery of ischemic SD rat hearts perfused with
Nelumbinis Semen, using a model of ex-vivo perfusion (Non-working Langendorff perfusion system) and working heart
perfusion system at the same time. To explore the effect of Nelumbinis Semen at the level of proteome, two-dimensional
electrophoresis and MALDI-TOF analysis were performed. We found out that the proteins increased after perfusion of
Nelumbinis Semen are Mitochondrial aconitase, ATP synthase alpha chain, Lactate dehydrogenase B, Creatine kinase,
Glyceraldehyde 3-phosphate dehydrogenase, Alpha B-crystallin, Myosin and Heart fatty acid binding protein. Almost, all
of them are concerned with ATP production in the cardiac muscle with glucose metabolism.
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Langendorff W2 F=9] A4S A&t HlgdA &
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e A2 A4 2l gk Proteom &4

e 2e ARE 9ol washe vt
A 5y
1 &

£ Aol A&-gk HiM: 2 F (Sprague-Dawley 7)9] A F-2
250~300 g ol HAIAFTEL AFEHL 2% 24~26T, At
FE 50~60%2 FAAHLH, AFHAFA A o) 1243

i=
A
Aoz Agdel x9S BF WIS UG TG FEL

an

cage oA S8 AFEE AHFEA AHE + JA Atk
ARTEL 47 #TrHs F9% A3P7(Nelumbinis semen
group)¥ FFATE o] &3 tjZT (Control group), A7 <
T8 2ds AXNA G2 A/ (Normal group) &2 273

2. SFAIF A 24

2 AgdMe ilifn o 7]¢(”Efﬁ, Taiwan)E 1 mg/ml
TEE PBSOl 34ste] ARG GE Al EFEE total
alkaloid®] &S ZA3ta, o] U pattern recognition
analysisE ©]&3te] Sunten AFF} W FEFES WA
Sunten A|E9] total alkaloids® xS vl A dd=d o
&3 Zth(Table 1).

Table 1. The comparison results of chromatographic HPLC pattern
analysis of the total alkaloids of Nelumbinis Semen original oriental
medicine(standard, left, 1 mg/ml) and Sunten products(tested
sample, right, 1 mg/ml)

Simple mean weighted mean Matching ratio  Similarity

Sample (Ms) (Mw) (%) (%)
280 nm 280 nm 280 nm 280 nm
NS OOM  1.000£0.000  1.000+0.000 100.0£0.0 100.0+0.0
Sunten
products(b) 1.747£0.040  1.071£0.022 83.3+0.0 62.1£0.8

3. A 4Py
2 A o] &3 AFAdeH 2= WE Langendorff

2% (Modified

Langendorffol

(Non-woking Langendorff perfusion system)$} Neeleyol <3|

Langendorff
os  agkd

perfusion
OEE:E:

system) &,
A =8|

1tE JHgAg A 98X (Working heart perfusion system)
£ SAl F&2F Aolth viAAA AdedgA= B &
FE T3l AF7Ise FAANNAY AALE T AHee 9l
A el HAGA A% FHE F8ste WHoE, AP%7
158 2 AZAAFE & 35719 3 158 ¢ o838, A%
HEA B AZAAA ] aadgl g 4] FES FeA
oo,

9, A A2484AE Neeley, Chain 5ol o8] et
" Aoz A% A 20 cm E0]9 FHAW AFZ(Atrial bubble

F°l 20 emHO SFo.2 A =85 A A
(Left heart preperation)o|t}. 5™ wh& S A% WE 79
o] ,,,}A]N o %‘BH Al ZJ—H]—E)\]\:]_E]. 100 CmHzOO]'Oﬂ 3]]

1_ “I
FEE Folo) AT ARER 9 20~-30 mA frEHe &

o2 2454t o Autwde AVIY AEAAFAEA
(Electrical pacin)= ©]-&3}#] ¢ =

= .
FEA 2L R A2 RS £ 9399 Aacet
A

o oX ox i I

N
ofr
o,
tote
Iz
ild
ot

v

N
&2
oo
o
fr
%
N
M 2
o
offt
e
Z
BN
A,
_O|L
2,
>
>
i}
i
b
h
ol
3R
i

A% A 3 FHAHol BE F AAE IHE, deep

freezer(UNAIR. USA)O A -76 C & F&38A WEA AT AT
< APTES 2L 20N ARG FHE 2/ A= YA
71 & pentobarbital S 5 mg/100 g TEE B T3l w3
AT AN Est] AEstAnt. 24z 4] AT, 5709 HET,
570 €] *e"é.?& /‘L‘% T4l AHg-sk A
A4~ 8} (Rehydration)
A A FZ3 left ventricle 40 mgS 7 M
urea(Amresco Inc. Ohio, USA), 2 M thiourea(Amresco Inc.
Ohio, USA), 100 mM DTE(Amresco Inc. Ohio, USA), 4%
CHAPS(Amresco Inc. Ohio, USA), 40 mM Tris(Amresco Inc.
Ohio, USA), 0.002% bromophenol blue dye(Sigma-Aldrich, St.
Louis, USA)E -3t sample buffer 600 ol ¥, A AR
o] 1X DNAesel(Roche Diagnostics Corporation, Indianapolis,
USA), 1X protease inhibitor(Protease Inhibitor Cocktail Set I,
Calbiochem, Darmstadt, Germany)E ZH7}stth AA A &85
ds S ol&sd 4TE FAT A
homogenizer(Iwaki Pyrex. Ashahi, Japan)& ©]-&3lo] &) 3191
o} AA ABE
o4 55,000 rpm .2 1A 7t AAR A7 AL FF5A S 2A2Y
Al Ee skl

BEN 5 woll FHFE 45 b oA 50 wE VE F o]
% 5 i, Bio-Rad Protein Assay A "-—,k(Blo—Rad Laboratories, Inc.
USA)200 w, Z®FF 7% w %2
spectrophotometer(DU500, Beckman Instruments Inc. Fullerton,
USA)E ©]&, 5% nmoll X FHES FHst] 44 @i &
T2 15 pg/mE 2R

1.5 pg] gt A7 29 AS 600 109 sample bufferd] 7
7}t A|2 & THI3HAL Bio-Lyte Ampolite(Bio-Rad Laboratories,
Inc. California, USA) 12 & AlF H7}stdch. A iﬂ A8E
Z 431 centrifugeZ spindownstd ol &g 7te} Y3 HF
Arks EestaAch

Rehydration tray(Amersham Phamarcia Biotech, Uppsala,
Sweden)oll #2]g FF5H 600 WE ¥, 24 cm9 pH 3-10
non-linear immobilized pH gradient IPG strip(Bio-Rad
Laboratories, Inc. California, USA)S ¥ 7]%&0°] A47]A &A

ultracentrifuge(Beckman Instruments Inc. USA)

California,
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%] 3}3l mineral oil(Drystrip Cover Fluid, Pharmacia Biotech,
F24A7E Aeo A B

uo
=

AB, Uppsala, Sweden)Z strip=
ato] A=Az T
3) o] H74F

A3td IPG Strip% Multiphor I (Amersham Phamarcia
Biotech, Uppsala, Sweden)E ©]-8-3}o] 100 VellA] 1A1ZF, 300 V
ol A 1A]3F, 600 VoA 1417, 1000 Vol A 1A]17F, 2000 VelA] 1
AlZE, 3000 Vel A 22A)12F A 2]ste] 57 3}(Isoelectric Focusing:
IEF)A AT} IEFEo] IPG stripS 3.6 go| Urea, 2% SDS, 5 M
Tris 2 ml, 50% glycerol 4 m{, 25% acrylamide 1 m{, 200 mM
TBP 250 w7} ¥ &2 gd5Ao 2 Hsted wHkr](Twist
Shaker TW3, Finepcr, Korea)ol*] 1.5 Speed® 20%7F 543}
(Equilibration)A] 7t}

Acrylamide(Amresco Inc. Ohio, USA) 200 m{, 1.5 M
Tris-HCl(pH 8.8) 150 m{, %/ 237 ml, 10% SDS(Amresco Inc.
Ohio, USA) 6 ml, 10% APS(Amresco Inc. Ohio, USA) 6 m, 10%
TEMED(Amresco Inc. Ohio, USA) 6 mlE Z3ste] Gel
Caster(Ettan DALT Unit Gel Caster,
Amersham Phamarcia Biotech, Uppsala, Sweden)dll 3 3}31
16A12F WX 3ted 6742 10% homogeneous Gel (24 cmx24 cmx1.5
mn)-S A=} o

sAg7 B IPG stripe #/9¥ homogeneous gel ol
embeddingA1 7] 2L 0.5% agarose, 0.001% bromophenol blue dye
7} &+ E agarose 4FH 2 ME IPG stripg €2 ¥ 50 mM
glycine, 23.8 mM Tris, 0.2% SDS®ll SR/ 4 ¢ & BtE cathode
running buffers H7}gE o]AA7] PE7|(Ettan DALT six

six Electrophoresis

Electrophoresis Unit, Amersham Phamarcia Biotech, Uppsala,
Sweden)E o] &3l W79 FS A3
4) Colloidal Stain (Coomassie G250)

17% ammonium sulfate(Amresco Inc. Ohio, USA), 3%
phosphoric acid(Duksan Pure Chemical, Co, LTD, KOREA),
0.1% G-250(Amresco Ohio, USA), 34%
methanol(TEDIA Company. Inc. Ohio, USA), 55 980 ml ol
gel2 ¥ 3 wH7](Green Seriker, Sangwoo. Korea)E ©]-&-3}¢
30 1pm®} AT 24417 AT GARL AAGTL 55
TFE H7vste]l 35 rpme &2  wHE7](Green Seriker,
Sangwoo. Korea)oll X 6417 M| & & SHFE wANF= 7
4e 38 Wasie AAsg,

5 ZRHE A= Hla B4

Qao) By F olAel B719% AL LARHE ARA
931 scanner(PowerLook 1100, UMAX, Taiwan)E ©]-&3}] 2
AP = "HolgFsAuTt 2D Platinum
5.0(Amersham Phamarcia Biotech, Uppsala, Sweden)& A}-8-3}
o] protein spot2 ¥Ho7 Al 7 F9o ZRHE ALE
AUt
6) MALDI-MS 4]

ImageMaster 2D(Amersham Phamarcia Biotech, Uppsala,
Sweden)& ©]&3to] o|v|A] 45 stof vl A SIFHAY

=

coomassie Inc.

&3]

ImageMaster

MEF - AEE - AR

2, IR AY AZ A7 protein spotE Zoldl F gel S F
Gl etube o ZZTH 50 mM$E  ammonium
bicarbonate(Sigma-Aldrich, St. Louis, USA)<}

acetonitrile(Sigma-Aldrich, St. Louis, USA)S 322 &3t3st &9
50 plE FolA ATk 208 A2l incubatedt ¥ gel £7+9]
Aol AAE AL Fdsta &AE AA A 258171 9
shed 50 09 acetonitrile(Sigma-Aldrich, St. Louis, USA)S Tt 5}
3 5837 ALl A incubated} T} acetonitrile(Sigma-Aldrich,
St. Louis, USA)S A At gelS Zd ¥ 100-400 ng/ul 9

2320 pl 25
ammonium bicarbonate(Sigma-Aldrich, St. Louis, USA)E&
o 37 CAAM 16417 FEo| =8 FE Wk ol =7t
€ o0& of &71a Azxztd] 50 mM
ammonium bicarbonate(Sigma-Aldrich, St. Louis, USA)<} 100%
USA)Z  HHE3}o]
-cyano-4-hydroxycinnamic acid(Sigma-Aldrich, St. Louis, USA)
7} ¥3= 50% acetonitrile/0.1%
acid(Sigma-Aldrich, St. Louis, USA)¢} & 4] MALDI | E}¢]
FEAH s 8 FHA &4 FXH JEolE & &
A3} X3 SpeedVac Concentrator(Thermo Savant, Holbrook,
NY, UsA)& ol&3to] 10 pl A= &S W7AA Az AFH 9
A F23 HE]== PerSeptive Biosystems MALDI-TOF
Voyater DE-STR Mass Spectrometer(Framingham, MA, USA)°]
A loading 331 FElo]= 2#EDZE AU o]FA AR
ol AHEHRE YR FAA7ed @Ud B4 M
Aol EQ ExPASy
Peptident(http:/ /www.expasy.org/tools/peptident.html) 1}
MS-Fit(http:/ / prospector.ucsf.edu/ ucsthtml4.0/msfit htm) =} 2
& dolgulolAs AMste] dlEdS Aot

L

trypsin(Promega, Madison, WI, USA)<& m

e o Z

A ol

AEae e-tube

acetonitrile(Sigma-Aldrich, St. Louis, a

trifluoroacetic

L=
— =2

e

a ¥

HAAE o83t oY WAGEL ABT F 4714
17 BT 4%, iz 5%, 4387 549 gels ImageMaster
2D Platinum 5.0(Amersham Biotech, Uppsala, Sweden) 2 4]
gkl 2 A gelol A spoto] 2FAehE Ao WE(% Intensity)E 7
Wttt o N2 Hlastel §olahA F7h BE AT spot
o ol 47 383 Fase FANAT U@ spotd

MAL-DI TOFF £4-& 53t 9l dw-S 313} th(Fig. 1, 2).

o] ©¥ld Z mitochondrial aconitase, ATP synthase
alpha chain, lactate dehydrogenase B, creatine kinase,

glyceraldehyde 3-phosphate dehydrogenase, alpha B-crystallin,
myosin, heart fatty acid binding protein 5 87 ¥ AL B &
2ol Ae gl uiste] 20%oA 0%7HA A F
ol Me izl wstel 136%l A4 760%7A F7tshe 23
£ Yetf 2tk 53] lactate dehydrogenase BSF myosin -2
A 3}(P<0.05, One-Way Analysis of ANOVA Test)E E

wo o 5

o
=2 oA e st

x|

o

o)
T

3L heart fatty acid binding protein
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iTnel 42 R4 =

(P<0.01, One-Way Analysis of ANOVA Test)& eI
(Table 2, 3, Fig. 3).
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Fig. 1. Each groups of Two-dimensional gel spot from the rat left
ventricle. Spots located at the same position are regarded as same protein.
(Normal Group n=4, Control group n=5, Nelumbinis Semen Group n=5)

-
e “
5
(™ pvein
S Y e
WA | i 2
‘mﬁ
,T~. B -
® -
21
T
@ . -
- ®
L ——
. ‘ ‘
i 5’
@® »
;;g 3 B pl 10

Fig. 2. Spots of Two-dimensional gel spot from the rat left ventricle.
Pick up 8 spots in the gel and analyse with MALDI-TOFF; 1) mitochondrial
aconitase, 2) ATP synthase alpha chain, 3) lactate dehydrogenase 4) creatine
kinase, 5) glyceraldehyde 3-phosphate dehydrogenase, 6) alpha B-crystallin, 7)
myosin, 8) heart fatty acid binding protein.

Table 2. Proteins identified in the rat’s right ventricle.

Spot  Mowse Score Protein Name

Spot 1 6.84E+19 Mitochondrial aconitase(nuclear aco2 gene)
Spot 2 3.31E+17 ATP synthase alpha chain, Mitochondrial precursor
Spot 3 2.04E+11 Lactate dehydrogenase B

Spot 4  4.01E+11 Creatine kinase, Sarcomeric mitochondrial precursor
Spot 5 2.85E+10  Glyceraldehyde 3-phosphate dehydrogenase(GAPDH)
Spot 6  3.75E+04 Alpha B-crystallin

Spot 7 1.05E+10 Myosin, light polypeptide 3, Cardiac ventricles
Spot 8 4811 Heart fatty acid binding protein

Table 3. Spots % intensity results made with ImageMaster 2DE
platinum by relative method in the program.

Nomber Mol Grow Conil Growp oJn TGS TERLES R o)
Spot 1 1.147 + 0.414 0618 + 0084 1.264 = 1.270  53.89 104.59
Spot 2 0.703 + 0.526 0.633 + 0.191 1.605 £ 1.255  90.06 1563.47
Spot 3(+) 0.736 + 0.170 0414 + 0216 2.114 + 1.035  56.22 410.66
Spot 4 0.950 + 1.012 0865 + 0623 1.175 £ 0.712  90.99 35.94
Spot 5 0.876 + 0.478 0.714 + 0398 1.385 £ 1.397  81.42 94.16
Spot 6 1.149 + 0.726 0.864 + 0478 1.018 = 0.715  75.18 17.85
Spot 7(x) 1.259 + 0.985 0256 + 0.025 1.934 + 0.320 20.35 654.81
Spot 8() 1.094 + 0.370 0.229 + 0.196 2.048 + 0.631  20.90 795.28

Decreasing rate is taken by decreasing rate of intensity from Normal group to Control
group and increasing rate is that from Control group to Nelumbinis Semen group. (x:
P<0.05, * P<0.01, one-way analysis of ANOVA test)

dof tjg Proteom #4

PRSI B

Fig. 3. Intensity(%) of two dlmen3|onal gel spot from the rat Ieft
ventricle. A) mitochondrial aconitase, B) ATP synthase alpha chain, C) lactate
dehydrogenase, D) creatine kinase, E) glyceraldehyde 3-phosphate
dehydrogenase, F) alpha B-crystallin, G) myosin, H) heart fatty acid binding
protein (xP<0.05, =*P<0.01 increasing rate, compared to Control.)

kk

1. Mitochondrial aconitase

Mitochondrial aconitaset= thETolA AATol Hlslo
53.89% Zrastdch AFTFAME diZzTtel Hlste] 10459% Z
7}l th. One-Way ANOVA Testol] 23 A4 f942 ¢
AH(Fig. 3A).

2. ATP synthase alpha chain

ATP synthase alpha chain tZ&TolA F/dTtol HI3lH
90.06% #astith. APTolM = tlEael vlgt 15347% <
7}8t %tk One-Way ANOVA Testoll 98 B2 ¢ f2l4 2 ¢l
A HFig. 3B).

3. Lactate dehydrogenase B

Lactate dehydrogenase B&= ©iZollA Aol HISHA
56.22% HAa3tHth AgFol e dlzatol vlshe 410.66% 2
745+ th. One-Way ANOVA Testoll 23 71014 f24 0] 9l

A S 7yskA ch(Fig. 30).

4. Creatine kinase

Creatine kinasew= U2 oA Adwtoll v1sted 90.99% 7
23tk APTdME dlxdel wste] 3594% F7kaATh
One-Way ANOVA Testo] & FA A #94& U chFig.
3D).

5. Glyceraldehyde 3-phosphate dehydrogenase
Glyceraldehyde 3-phosphate dehydrogenase= T & o] 4]
gl Histe] 81.42% sk A@Tol etz vl
sled 94.16% S 7151 T One-Way ANOVA Testoll 9] & 57 4]
¢ FoAL UATHFig. 3E).

6. Alpha B-crystallin

Alpha B-crystallin® th&FolA Zdwol Hlste 75.18%
Arsgoh. AT dz2To wEty 17.85% S718tAth
One-Way ANOVA Testol 93 A4 #2942 gl th(Fig.
3F).
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AFE - o718 - AFA
7. Myosin
Myosin W&ol A Zdrel Hlshe] 20.35% 7HAst A

A FANE gzl HlEt 65481% Z715tATh One-Way
ANOVA Testoll 93 SAAM f24do] A ZF7+s+th(Fig.
3G).

8. Heart fatty acid binding protein

Heart fatty acid binding protein t)Z-oll A Aol ¥l
o] 2090% 2Tk AdTelME thERTd  wEe
795.28% %7139tk One-Way ANOVA Testol] <3 F7] oA
Fegel A F7hskATHFig. 3H).

a
st E AN ABE :asr a‘a/ur WL, Do

Zo Wz sttty By ok J i PIREe] W ol
a1 ?Ika FRFEE OmEstd é’;ﬁ&&t LEEAGEe}y 8tal,
ol ERAENTT 2K sHE MReste] mgEstAl o O

st #lg st shed 2 dEfe 7y Aaste RSt Mg oA
20} 3ttt iR A H7F BHREAY 750l ﬁfiﬂﬂ?}
W A7 AR o Hl*gﬁrﬁ” B, yRIE, N 5

B2 A A7l Aolgta dot. A= AEH ]°ﬂ s
® BAAET aEg S N A4A 7% 5]5'—0“
HH grejeH o= R g B, b, B 5
S FOLmMT BFEe] vt AGd F Sloh ol g
A fikz, mOENE Fate] AutEae] S 3
7t F71ske D] Xé*c} A de 3&o] 7t

T Atk
dEFAe F84E-2 Aporphine alkaloid AlQ] Anonaine,

Nuciferine(R-form),

61-

=
= o
5o AA

£

1 ox OlN

gztmgozr:irjﬂ-{nmlor
POy

RO mlﬂl 2
2 @

| ¥

ol
\

Asimilobine(R-form), Nornuciferine,

Dehydroanonaine, Dehydronuciferine, Roemerine,
Dehydroroemerine 5°] ¥¢#* 12", PhytosteroidAll B
FlavonoidsA| €1 Quercetin-3-O-beta-
D-diglucopyranoside, Quercetin-3-beta-glucuronide 5 ©°] ¥¢# 4
9l o uq zsﬂoﬂq]v,] ArglaAro] Wk Wo] gL 7R Y,

102 BRuEgoud Aanse g

-sitosterol, Quercetin,

o rlo

We X

25 A O'Farrellol] 2
5% (Isoelectric point)¥} A}l
#, A5o 2 FA BAFE Jlgoltt HAZdE
29l Polyacrylamide gel 7] (High resolution 2D-PAGE)©|
il o :r“H S EA3E % Séfﬂr% WHeE AMEEIL 9o

o
O

H A
B

7103%4 %i-uroﬂxi z}%
=t

WS - AEE - AN

Aol A3 ©HFEHe= Aol AR’ AFEM7|(Ma

spectrometry: MS) & ©]- &3 Tl 23 o] JlEtol= £ %

WA BII=E P47+ 717 Immobline pH gradient
[e]

d
(IPG)7IH o] AP Z el Fild Fejr]eo] Folx S W o}
Y2} oJ7]o Matrix assisted laser desorption ionization/time of
flight(MALDI-TOF) 9} Electrospray ionization(ESI) MSE &3 &
F 24 71ge] AEH @A FAo] olsAA HAUL °]
st BEo] ol Azt FAA A ge] HolH Wo|2sl ol
HARE] 7}bﬁﬂx]m*1 gz gale] shgsiAl =

1@01]"1% P AR HTH Fo
WS ATete] b 22 ddl]

dzo A Ao HEA
53.89% ZrA3stRom AP E T Hlste] 10459% &
718t T One-Way ANOVA Testoll 213t A 1242 ¢l
At o] DAL Tricarbozylic Acid¥] 24 A4 (Citrate) 7
o] &7 A HIsocitrate) ¢ W3lo] #A3tE Bholth EHEEY
AEAME F7HA T o 4R EAFET

Aconitase®} F|EZE2]0} Aconitase®]th. Tricarbozylic Acid3]

Mitochondrial aconitase=

A

2o F9 71% Acetyl -Coa 71d< oltatgast FadAR
oA 7= o] f e rEZE=eo} WollA dojdtt. o

2 /‘g"ég T 'LX]"” 23 QAbstel 1o wE ADP A A
7Vs3tA sl AAAEAES E8 Ak3FE Tl Oxaloacetate
9] 4-&k4 FA7} acetyl-Coad 2-BHA obA g 7] 9} Fjatal ¢o]
o 7k E “H 6-8tA E7F2E A1) ko] A HE
g2 FA4t §4(Citrate synthase)oll &J3l] ZvjEth =

[e]
e 7

o]

o T =
Mitochondrial aconitase= R|EZEgjo} o] ATP A0 F8
g q&ds Fdeta v

ATP synthase B chain(Mitochondrial precursor)e &

A el Blgte] 90.06% 7HAstgom AT e U=
ol Hlske] 15347% 7133 Th One-Way ANOVA Testo] ©]
g BAAL] fFY4e T ATP=  ofHlxAl
(Adenosine Triphospahte) 2. 24] o}d|:=4l(o}d el 2]R Q~7}
A8 el 1717 3 ol ' BYFolth 4E skt
%ol 2747F HW ADTE2 &=t RE-S ADTS ATP Ale]
FEZIE NURE F435H ATPZ) Ha T dUAE W
AE A oA 013«1

Q12

=
=

-

o

n)

H
Al
or Hn

O
-

fu AZ ol r|f off 32 fo

L

Z713tt. A ATP synthase beta chain:
chain®] subunit®. A ZAWEA 1 AE o7 i}"* Oﬂ gt

Lactate dehydrogenase B(RAEF4H 4 B)e tlZ2TolA
ol Hste 56.22% #Aastd e APTAME tlxzTl
H15te] 410.66% %7181t One-Way ANOVA Testoll €3 %

synthase
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e A2 A4 2l gk Proteom &4

AddA  Fodel  UA FEATH*P<0.05).
dehydrogenase(LDH)~  Lactate?}  Pyruvate®] — ®i%kd]
Nicotinamide adenine dinucleotide(NAD")$} &7 Z& 42 2
2301, LDHE Tetrameric £42 H32S 23 A& uig o}
o FHAsA EATh LDH &4 4

T8 98 @99 o] Aie &
Pyruvate® LactateZ ®3A| 7] F&& FXA17]2L zA-8g,
# 3% B A LDH-A, LDH-B, LDH-C9| 37}A] o] 4 A=
ZA3t”. LDH-A= Pyruvate 7tad] 7} 45t a3 B
o] ¥, LDH-B= =714 ME(A H2E) A Lactate] 2Fs}
o 71g & 9% =P,

Creatine kinase= &0l A A ool HISke] 90.99% 74
stlom APTelMe txae vlste] 3594% F7Hstoich
One-Way ANOVA Testell o3 FAZ FoHd2 AU
Creatine kinasex |UA] W3] Za3 9&g Fdsle a4
olty. &#Al ubiqutotous Mitochondrial ~Creatine kinase
(uMi-CK)$¢}  Sarcomeric  Mitochondrial ~ Creatine  kinase
(sMi-CK) 9] 271A] o] A2 &4k Ao] LA, B4
AxHow A& A 713 WeAA Ftovt gz
o outld] e Jhv oA AFse AL FA GATF.
Mitochondrial creatine kinase= 5ol A =2 oy A 9] Qlik4
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