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ABSTRACT

Objectives : In this study, it was investigated the effects of solid-phase fermentation extraction with Phellinus

linteus of discarded Schisandra chinensis extract (PS) and its action mechanism on dexamethasone-induced muscle
atrophy in mice.
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Methods :

In mice, muscle atrophy model was induced by dexamethasone (5 mag/kg,

|.p) once daily for 2 weeks

and with PS extract administration (100 and 300 mg/kg, p.o.) as treatment groups. The changes in body
weights, grip strength, Treadmill test, muscle weights, and the expression of atrophy-related genes were measured
in muscle atrophy mice. The histological changes of gastrocnemius tissues were also observed by H&E staining

with measurement of myofiber size.
Results :

The administration of PS extract increased significantly body weights, grip strength, treadmill test and

muscle weights in muscle atrophy mice. PS extract administration increased significantly the area of myofibers
and inhibited structural damages of muscle and increased significantly the expression of myogenin and decreased
significantly the expression of MuRF1, Atrogin1 and phosphorylation of AMPK and PGC1la in muscle tissues of

muscle atrophy mice.
Conclusions :

These results indicate that PS extract has a improvement effects on muscle atrophy with stimulation

of myogenic differentiation and inhibition of mRNA degradation that could be related with the activation of
AMPK and PGCla signaling pathways in muscle. This suggests that PS extract can apply to treat muscle atrophy

in clinics.
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Fig. 1. Schematic diagram to illustrate the experimental design.
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Table 1. Specific primer sequences for PCR

Target Primer Sequences
Forward 5 -AGTACATTGAGCGCCTACAG-3
Myogenin , ;
Reverse 5 -GACGTAAGGGAGTGCAGATT-3
MUREL Forward 5 -TGCCTACTTGCTCCTTGTGC-3’
u
Reverse 5 -CACCAGCATGGAGATGCAGT-3%
U Forward ¥-CACCAAACCCACAGAAAACAG-%
trogin—
& Reverse 5-GGGTCAGAGGAAGAGATAAAGTTG -3
- Forward 5'-ACAAACGGCTCACTTTGTCC-3
a
Reverse 5 -GTGCCGGATGGAGTTCTTC-3
K Forward ¥-AGCCCTTCCTTCTCTTGCTC-3
Reverse 5-AGGATGCCTGAAAAGCTTGA-%
Forward ¥-CAGCCTCGTCCCGTAGAC A-3
GAPDH
Reverse 5-CGCTCCTGGAAGATGGTGAT-%
7) SAAE A, F79 X}Ol 3494~ ”nﬂi‘ﬂ e ESal]

e A9 A= GraphPadprism 5.0 54 =213
(GraphPad Software, La Jolla, CA, USA)S o]-83}
7} Adwe] Bt #EHHmean+SD)E ALtSHE S
W ZF 2% 7+ H2E 93l one-way ANOVAR EA
stelom, At HAL LSDE Fdl AFstdon,

p<0.05 5:Fol|A] ZF AP 7ke] Sol4e Wrsth
m. Ax}

L gxEE R 2995 FERYAN F57A4 WSt
g Eso te IF
AW A -ouatet 2E5E(PS)7F 28 Y=o nlA
N BadE ZAsE] flste] dAbeRER fEd 2
& 9= Ao AFo WSS stolstany. 1 2
3, % 2004¢et Zol AgEAdant Rt gz
(control) 7% FHPo| ZHESE ERAVL ZI1EE&
gl & 4= qlglew, dAtElEE Fofgt Vehtol Al
= CTL#ol H]S
AV GARE S G 4 o T rERe
Ql PSHAE= k=
2] AT,

H oS

rr

¢

A5E f i Veh%L 1.7+0. 72g2§ AZ Z7 o]
SolHog 74T o 2 9l9lom. PS 100 mg/kg
2 0.37g 300 mg/kgw-& 2.4+021g02 AF &
7VES kel 4= 9l9lem, Positive controlw¢l @m]
2} ?%%(SC 300 mg/kg) EojZo| A 2.1+0.46g9]

z SfEFold Veh? T} WmotdS
o TJZM 17}— I 4 ISItHFig.2.B). A
A FEE((PS)o] dAMEE-FE 295 bt
S E%‘J ﬁ%%?—%ﬂ ojwlgt J&FS mx=A] Grip
test?} Treadmill test& AlS¥stict. 1 Ax}, oS 1
ERE Grip testo]lAE CTLw-S 149.4+22.8 go] of
2S5 HY ¥, 2950l fx¥ VehdF oAM=
110+16.5 go & oFgo] ad AL g1 4 U
o} &3k oFEel PS 100 mg/kgoll A= 144.8+25.4
g, 300 mg/kgZoIAE 162+16.0 g2 OFE Bt =
7kgte] mhet VehstollA 7HAad ofgo] FEEE= AL
g = ddon, thxeFEEl SC 300 mg/kg
153.8£22.1 ge = 01 AA|, HEHS VehdHeh o)k
.S, B4 A diziA]

273



ChStstofst UAISISIR] AB0A HUE (2022112)
Herb. Formula Sci. 2022;30(4):269~280.

470+£0.49 mine =2 7|24 HH 2 9= & 249l min, positive controli£Q! SCiEollAE 3.85+0.84 min
Vehitol A& 3.47+£0.94 mine 2 Adizog 7 = oz 7ZH9lon. Vehy} SoJgt zol= HAT}
AEom, PS FEoat2 3.85+0.8 min, 4.29+0.48 (Fig.2.D).
A) B
confrol ]
- Veh(Dex) B 4
‘? Dex+PS 140 £
) Dex+PS 300 23 I T T
£ Dex+SC 300 “?2

Time to exhuastion (min)

Grip strengh{g)

Fig. 2. Effects of PS extract on Dexmethasone—induced muscle atrophy mice. A) Body weight. B) Body weight

gain. C) Treadmill test.

preparations with quadruplicate experiments.

###p<0.001 Dex+PS100vs. Dexgroup;

D) Grip strength. Results represent as the mean+SDof three different
**p<0.01,
$$<0.01

***p<0.001 vs. CTL ;
and $$$p<0.001 Dex+PS300vs.

#p<0.05 and
Dexgroup.

&&&p<0.001 Dex+SC300vs. Dexgroup. And **p<0.01, ***p<0.001 vs. CTL ; #p<0.05, ##p<0.01 and
###p<0.001 vs. Dexgroup. PS; Phellinus linteusand Schisandra chinensis extract, Sc; Schizandra chinensis

Baillon.
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Fig. 3. Effects of PS extract on Dexamethasone—induced muscle loss and weight in muscle atrophy mice. A)
The photo of Quadriceps muscle. B) Quadriceps muscle Thckness(cm). C)Quadriceps muscle weights.
Results represent as the mean+SD of three different preparations with quadruplicate experiments.
**p<0.01, ***p<0.001 vs. CTL ; *p<0.05, #p<0.05, ##p<0.01 and ###p<0.001 vs. Dex group. PS;
Phellinus linteus and Schisandra chinensis extract, Sc; Schizandra chinensis Baillon.
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Fig. 4. Effects of PS extract on Haematoxylin—Eosin stain of quadriceps muscles in
Treated dexamethasone—induced atrophy mice from PS 100 mg/kg and 300 mg/kg had altered muscle
cross

pathology with an increase in morphologically normal fibers and fewer regenerating fibers.

sectional fiber areas (Gastrocnemius,

muscle atrophy mice.

upper pannel) and longitudinal sectional fiber areas in mice

(Tibialis Anterior, lower pannel). 200X H&E. PS: Phellinus linteus and Schisandra chinensis extract, Sc;

Schizandra chinensis Baillon.
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Fig. 5. Effect of PS extract on mRNA expression in muscle atrophy mic. The expression of mRNA in
quadriceps muscles was analyzed by qPCR. GAPDH was used as a control. Results represent as the
mean+SD of three different preparations with quadruplicate experiments. **p<0.01, ***p<0.001 vs.
CTL ; *p<0.05, #p<0.05, ##p<0.01 and ###p<0.001 vs. Dex group. PS; Phellinus linteus and

Schisandra chinensis extract, Sc; Schizandra chinensis Baillon.
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