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Effect of Chungsimyeonjaeum on myocardiac cell
injury in mouse myoblast C,C,; cells

Sang-Heon Lee, Chi-Sang Park

Department of Internal Medicing, College of Oriental medicine,
Daegu Haany University

Determination and differentiation of cells in the skeletal muscle lineage is positively regulated by cell-cell contact.
Differentiation proteins proposed to mediate this effect include both classical MyoD and MEF members; potential
interactions between the promyogenic activities of these classes of protein, however, are unknown.

We show here that MyoD and MEF, two promyogenic family members that relate to each other in a cis fashion,
form interactions with MyoD and MEF. These proteins contain myosin-heavy chainsand are enriched at sites of
cell-cell contact between myoblasts. Therefore, in differentiation of MyoD and MEF from Chungsimyeonjaeum interact
dependently, suggesting that the interactions occur in a cis fashion; consistent with this conclusion, MyoD-mediated
differentiation is required for myoblasts to occur by Chungsimyeonjaeum. Inhibition in myoblasts of a MyoD by
Staurosporine in its ability to associate with MEF interferes with differentiation as assessed by morphological and
transcription levels, suggesting that this interaction is functionally important in myogenesis. Also, some of the
differentiation-mediated proteins that are required for myogenesis seem to be based on interdependent activities of
the promyogenic classical smad-subfamily.
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Table 1. Prescription of Chungsimyeonjaeum
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Herbs Pharmacological Name Dose(g)
E T Nelumbo Semen 7.5
N Ginseng Radix 3.75
WK Astragali Radix 375
TR Pachymae Fungus 3.75
wHOE Scutellariae Radix 2.62
B Plantaginis Semen 2.62
g4 Liriopis Tuber 2.62
e R Lycii Cortex Radicis 2.62
H R Glycyrrhizae Radix 2.62
Total Amount 31.85

sto] ATFA AZHEA O, H0,, 28|31
OH- F2o &ygrtago] wAste] A
HAZITP,
A AbAZ(Reactive Oxygen Species:©]a} ROS)
A3l F 7, xanthine oxidase, M EZS
oF 5% 2 ole)EA U} B BN A
A=y, superoxide dismutase, catalase, glutathione
peroxidase E4 5o| A ZUeA AAHHEH ROSE
AAS] f YA Woride s AgsiA| Tt
#=3 ROSE WOlAAE Z3sto] HEEGE
gt ATy |2 g ROSel| o|g AaAEe
Fe AZAR deiA glom, 1 R
c-Jun NH,-terminal kinase(JNK)ol| ¢}3} caspase
o] #4gste}l T w2 DNAQ 4 So| B3
A,

BOEFHe  CRPFBRARTT) "o A&
Z e iR, S5, HOA, ﬁc@"‘%o%—:
Fool Yol nwg, GUE, AMEEE, ERHRE, K
R, VUGS, BT 5o A g AL

olHZA Y] HHULES el U ATEE BB
ﬁ9~ll)j,+ Dioﬂxx-lﬂ“lz)o]] tﬂg}, oﬂ:[u— 0101/}
AEIA Ao I A = ROS A4
9 ATH E AFEFo] #E AT ofF H)

A $% 47l

THREE &

W, rlo

rw P

oldl AR WK, BEER e Tl 9
HOETRe] AE88A A8z ) dls
o7 7tEo] mouse frof AR RIA X
291 (C,Cyp cell linesol| 4] /‘ﬂi?_/\}
olel theh oAl EHE v

AHE A7) Hardhe=

>_|\i r‘lf

2 o

it
=

1. M

1) AUkte] FR%

“"“ﬂ ARG TS deke it

& 7 oAl el A st Ak

u}g 1000gS Aeko) 32 ZH4E Hrlslo
85CollA A1 Y& 7Fe B A& Ok
FF2ES ZAS . Gauze= 13} o2 § -7
0CelA 1247k B2 Axse] 150ge 343l
AL A -80 C<>ﬂ J&a}u}ﬂ 3zt 2852 A
FEE NG F AF) ARGl Ael
g @%gm 14):% N&Ee 2 a9 Wi
£FE T3 Zti(Table 1).

2) sl

r#J

23 Dublecco's modified Eagle's
medium (DMEM), grA8 A, trypsin 9 fetal bovine

27



(530) chghetelata]z] A273 A|35 (20061 94)

serum (FBS)-2 GIBCO BRL Co.ol|A +8}5]1
w8712 96 well plate, 10cm dish+ Falcon Co.
oA F-dsked AF8-89ict. Staurosporine, fluores-
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DM medium

Fig. 1. Immunofiuorescence detection of MyoD using monoclonal antibodies against MyoD with FITC-secondary

antibodies in CCi2 myoblast cells in DM medium.

Immunofiuorescence staining for MyoD using FITC—abeled secondary antibodies. MyoD staining was

visualized by using a red filter.
Magnification: x100
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CaClzi 2 ME = 2% paraformaldehyde/
HEPES buffer 5 él%oﬂﬁ 1023 skl
PBS, ImM MgCl, 0.1mM CaCl,, 100mM Tris-
HCI(pH 742 A3 o5 37°Cel|A] normal
goat serum® & 3087t B)Eo|gky A2 AA
at7] $1all blockings 3k Caspase3 U AbakA|
Z ¥A]38}3L monoclonal anti-FITC antibody (1:500)
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A&t T gel mount, 2.5% 1,4-diazobicyclo-
[2.2.2]-octane ©. 2 mount solution® 2 g5}l
nail polish .3 slided |14 th& confocal imaging
system(Bio-Rad MRC 600 attached to a Zeiss
Axiovert inverted microscopel. = x 100 Zeiss
Plan-Neofluar objective) .2 328} =4, FITC-
conjugated secondary antibody(excition:488nm)%
Yo g% = argon-krypton mixed gas laser© 2
ot #Esisi.
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Phase-contrast

NOR STP

CSY25ug/ml

CSY75ug/ml

Fig. 2. Phase-contrast and immunofluorescence detection of MyoD Type using monoclonal antibodies against
MyoD with Texas red-secondary antibodies in C.Ci» myoblast cells on DM medium.
Immunofluorescence staining for MyoD using FITC-abeled secondary antibodies. MyoD staining was
visualized by using a green filter. Magnification: x100

STP : staurosporin
CSY : Chungsimyeonjaeum

£ 60°Coj| 4] 1371, elongation& 72°Col| A 187+

HkESle] 35cycled S ThS, 72°ColA SEHE

o 83 &, PCRYH-S-S AR 6bo] 1% agarose

gel S A %3 3 PCRAME S geldl] loadingA] 7t}
6) Western blot

C>Ci> myotubesE 2% horse serumZE A 7}gh

Phase

CSY75ug/ml

DMEMo| 59 £<b okt thl, RIPA buffero]
phosphatase inhibitors 2} protease inhibitor mixture
E Hrlsled EE515 ) 8% SDS/PAGE &3
gl & poly vinylidene difluoride membranese|] A
o]AlZltl. Western blot analysis-& 43§3}7] <3|
rabbit antibodies recognizing MyoD, MEF, MHC,

Tunel

Fig. 3. Characterization of the staurosporine-induced cell death in mouse C2Ci2 cells by CSY.
Left panel (upper): phase-contrast microscopy shows cell morphological behavior in STP~treated celis.
Right panel(upper): C.Ci cells stained using the terminal deoxynucleotidy transferase (TdT)-mediated
dUTP nick end labeling (TUNEL) assay. White arrows indicate positive-Tunel assay. The scale bar

represents 50 um
STP : staurosporin
CSY : Chungsimyeonjaeum
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Confocal

180 min

150 min [iF e

Phase-
contrast

Fig. 4. CSY decreases the ROS foramtion in Cultured CoCi2 myoblasts with STP and CSY for 0-180 min.
STP codistributes with internalized ROS foramtion. Confocal miccroscopy sections of CoCiz cells observed
with ROS and MyoD when not challenged CSY treatment. White arrows indicates MyoD expression.

STP : staurosporin
CSY : Chungsimyeonjasum
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Normal STP

Fig. 5. ROS formation is inhibited by CSY.

CSY 25ug/ml

CSY 75ug/mi

Formation of ROS is decreased by CSY. Cells were challenged with FITC-Caspase3 for 4 days, after 12
hours of pre-incubation in the presence of the indicated STP. Inhibition of Caspase3 by CSY was
concentration dependent; STP did not alter Caspase3 expression. White arrows indicate Caspase3

expression.
STP : staurosporin
CSY : Chungsimyeonjaeum

FiE A2 1508 FHE] ROS Aol 79
2EEUA MyoDe| L#o] A fEs= A
& BET 5 JUSITHFig. 4).

5, Caspase3 2iof O|X|= HE

STPS] A EA ) ZHE] A FAPEY 2 29
a17] Hslod M EAPE| thEAQ ThBAQ] Caspase3
T d g gelskgivh. AwolAlE Caspase37t
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Aelgt AP PoMe TSugmlE Ale FolA
Caspase39] Hdo] AAEES A& = AUt
(Fig. 5).
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RT-PCR-2 4:3)3}0] 1% agarose gelojx] MyoD
o] A TS BES Ad, STPE A 2] 3t laned]]
M mRNA7} @'51 VERA) eskot, kS
B A2 F 4, 62 294 mRNAZ A
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& MyoD<} MEFd| tigh duld Ldd v+
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MyoD

actin
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Fig. 6. Expression profile of MyoD transcripts in CoCi2 mouse myoblasts. A semi—quantitative PCR method was
used to screen mouse CoCiz cells cDNA panels to identify cells that express MyoD.

CSY : Chungsimyeonjaeum
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STD STP

CSY 25ug/ml  CSY 75ug/ml

Myo D

MEF

MHC

Fig. 7. Western blot analysis of MyoD and MEF in C,Ci2 myoblast cell growth undergoes STP and CSY.
CoCre cells were cultured in a differentiation medium in the absence or presence of CSY with STP
treatment. MEF and MyoD expression was analyzed by western blot. Similar results were obtained in three

additional experiments.
STP : staurosporin -
CSY : Chungsimyeonjasum
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