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Effects of polysaccharide (polycan) derived from black yeast in
dexamethasone-induced muscle atrophy cell model
Su—Jin Hwang', Jong—Min Lim? Bon—Hwa Ku? Da—Mi Cheon? Yu Jin, Jung®,
Young—Suk Kim* and Tae Woo Oh"*

"Department of Pharmaceutical Engineering, Daegu Haany University
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Research Center for Advanced Specialty Chemicals, Korea Research
Institute of Chemical Technology (KRICT)
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ABSTRACT

Objectives : This study was conducted to evaluate the anti-atrophic effect of polycan in dexamethasone-induced skeletal
muscle atrophy in vitro model.
Methods : C2C12 myoblast were differentiated into myotube by 2% horese serum medium for 6 days, and then treated
polycan extract at different concentrations for 24h. The effect of dexamethasone on the induction of muscle atrophy
and expression of atrophy-related genes in differentiated C2C12 myotubes using a GSH, ROS, real-time PCR, western
blots analysis.

(¢) 2021 The Korean Medicine Society For The Herbal Formula Study
This paper is available at http://www.formulastudy.com which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.
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Results : The results showed that Treatment with polycan (100 and 200 xg/ml) noncytotoxic levels on both myoblast

and myotube. Polycan decreased the ROS level overproduced with dexamethasone and improved the depletion of

GSH level.

Dexamethasone showed a decrease in myotube diameter, which was associated with up-regulation

muscle-specific ubiquitin ligases markers, such as atrogin-1, FoxO3, myostatin and muscle RING finger-1 (MuRF1),

and down-regulation of myogenin, MEF2, Myogenic regulatory factor 5, 6 and MyoD. The results showed that polycan

treatment significantly dose-dependently inhibited it. Furthermore, decreased expressions of PI3K/Akt signal pathway by

dexamethasone were reversed by treatment with polycan.

Conclusions :

Thus, polycan suppresses dexamethasone induced muscle atrophy in C2C12 myotube in vitro model

through activation of PI3K/Akt pathway and protective effect of improve skeletal muscle function.

Key words : Polycan, -glucan, C2C12 myotubes, dexamethasone, anti-atrophic effect.
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Table 1. Specific primer sequences for PCR

Target Primer Sequences
MyoD Forward |5’ ~GATGGCATGATGGATTACAG-3’
Reverse | 5'~CTCCACTATGCTGGACAGG-3’
. | Forward |5~ AGTACATTGAGCGCCTACAG—3’
Myogenin , ,
Reverse |5’ ~GACGTAAGGGAGTGCAGATT-3
Atrogin-1 Forward |5 ~CTGCCTGTGTGCTTACAACT -3’
Reverse |5'=TGCTCTCTTCTTGGGTAACA-3’
Myf5 Forward |5’ ~TGAGGGAACAGGTGGAGAAC-3’
Reverse |5~ AGCTGGACACGGAGCTTTTA-3’
Forward |5 ~ATTCTTGCGGGTGCGGATTT -3’
Myf6 Reverse [5'~ACGTTTGCTCCTCCTTCCTT=3’
VEF? Forward |5’ ~TCCATCAGCCATTTCAACAA-3’
Reverse [5'~GTTACAGAGCCGAGGTGGAG-3’
Fox03 Forward |5’ ~ACAAACGGCTCACTTTGTCC-3’
Reverse | 5 ~GTGCCGGATGGAGTTCTTC-3’
. |Forward |5’~CTGTAACCTTCCCAGGACCA-3’
Myostatin , ,
Reverse |5'~GCAGTCAAGCCCAAAGTCTC-3
VURF] Forward |5'~TGCCTACTTGCTCCTTGTGC-3’
Reverse |5'~CACCAGCATGGAGATGCAGT-3
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Fig. 2. The Effect of polycan on GSH(A) and ROS(B) levels in C2C12 myotubes. C2C12 cells were

treated with dexamethasone (10 uM) with various concentration of polycan (0, 100 and 200
wug/ml) for 24h. Values are means SEM of two different preparations with quadruplicate
experiments. *##p<0.001 vs. CTL ; *p<0.01 and **p<0.001 vs. Dex group.
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Fig. 3. Effect of polycan on the Dexamethasone induced muscle atrophy in C2C12 myotube. Total

RNAs were extracted using Trizol reagent and mRNA was measured using qRT—PCR. The fold
changes relative to the control were calculated using the AACT method for mRNA
expression levels of muscle—specific transcription genes. Values are means SEM of two
different preparations with quadruplicate experiments. *p<0.05, #*#p<0.01 and *##p<0.001 vs.
CTL ; #*p<0.05 and #**p<0.001 vs. Dex group.
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APl EFIRIES A7 E g F3 5Ho] &7 g 25 o] e ot ftEe AoR ¢
sithar A Qo wheba] B el oAl E A4 AP 28 A4 WAIIAHmyogenic  transcription
(myoblast) el Al A E(myotube) 2] B34S factors) % 4a <F G ZEJIAR ERHEE
=3ta, #3171 e myotubeol A dexamethasone MyoD¢} Myf—5¥ ZSEAMIE FEE 4988 3
= ol&ste] AA] Z9F F=F el polycan W oolab 5 A 2H A1 myogenin¥ Myf—6,
9 g% HUsh myocyte enhancer factor 2(MEF2)E LS EAXE

WA 250 gk 855 ol r] Al polycan THAER B &S P, w3 28
FE-of thsle] TolAlE W A E FFo] UE of Wd¥E=  Myostatin®  transforming growth
Al 3] 98t polycans FEHEE AE|F factor—B (TGF—B) family® Akt/mTOR/p70S6K
Atk =Ado] AeA Lolry] 3|, dWrHom w signaling& S50] =42 HE JAANIE 25
I AEZ AHY s&E HHAJA 25 ~ 1000 pg/ml AE Bolxoz Wdy= A Edolt), T3 F7
HAZ At & NEAASES B4 23 oA 2 HBoldoz IdF= F-box type E3 ligase
X 9 ZHA xS HA4E YA geve AS & ¢l MAFbx/atrogin—1 2 Ring Finger #3<] E3
dstgion, okEe] E%HIIE 9kl 200 pg/mlS ligaseQ! MuRF12 <95< Fste thadsh 2319
Hd) &Fo = gl AP 2Pt A F7rstel AZF7] AA B 25 FolFd AR

AT AEE ey 22 S o)F 3, e 3 uE o] #FAJ3EE E3F myogenic differentiation®l]
ZAo] £5& FASA Heu, velrt EortHA 7o} dlE= myogenind® MyoD9] HaE Z=Xd= A
259 ®alh pasta, o] uiEE 2pAE oz delA AP wEba B A Me
XM= EHAE AT AAE I o] Qe dexamethasonel] 9|3te] fFtE 95 AelA
AstAEg 2a7E fiEo] w3tE £X18HA "k Al polycan®] &Eso| ZHAxE A H &3ol T}
E U A digh Wolr|deRE AA HlEAs T AARIA fiste] ojug Jts vAE=AE T
A Bzate)l ks g4A2 A 27kA Y 542 ud oI}t Fig. 3ollA vjehd ule} o] dexamethasone
F7F 9=, vEah3 Exel ME U glutathione Aol oJsle] TFo] FEE A ZTHAH X
< GPx7} 714l diste] kst Al ZHES Sl el #eIgh= MyoD, myogenin, MEF2, Myf5,
423 AxE o5, singlet oxygend} Myf6¢] 7-5- tZxarol] Hgte] mRNAS| w&o] 7ha
hydroxyl radical& #AAsH= & P, =3k s 39l & = Alem, polycanA Eel o]ste] F
A4 #3218} (lipid peroxidation) ] el ojgto 7b7b rEE v B3 SSAE T fafjel] o
24, glutathioneo] o8 FAI7IEDTN ZAF 3l muscle—specific transcription factors %
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