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Objectives Ethanol is a potent inhibitor of muscle protein synthesis, Muscle mass is
regulated by the balance between rates of protein synthesis and protein breakdown, Both
acute and chronic alcohol consumption inhibits synthesis to a greater extent than
degradation, Protein synthesis is more intensely decreased in type Il fibers than in type |
fibers, Apoptosis has been shown to occur frequently in a variety of tissues in response to
chronic alcohol feeding. Increased muscle fiber apoptosis has been shown in alcoholics
with myopathy. Pueraria radix has been used for many disorders such as fevers, gastro-
intestinal disorders, muscle aches, allergies, respiratory problems, skin problems, high
blood pressure, migraine headaches, lowering cholesterol and treating chronic alcoholism,
We therefore tested the hypothesis that oral treatment with Pueraria radix could reduce the
ethanol-induced muscle atrophy.

Methods Young male Sprague-Dawley rats were orally given 25% ethanol (5 ml/kg, body
weight) daily with Ethanol for 4 weeks, Normal group was similarly administrated with
saline, The Rats of Pueraria radix treated group (EtOH+PR) were orally administrated
Fueraria radix water extract, and rats of EtOH group were given with the vehicle only. After
4 week, the morphology of gastrocnemius and plantaris muscles were assessed by hema-
toxylin and eosin staining, The immunoreactivities of pre-apoptotic BAX and anti-apoptotic
Bcl-2 proteins were also measured,

Results The muscles from rats of EtOH group represented a significant reduction in aver-
age cross section area compared to Normal group, EtOH+PR group had increased fiber
compared to the EtOH group. Moreover, to investigate the ethanol-induced muscular
apoptosis, the immunohistochemical analysis of Bax and Bcl-2 was carried out, The treat-
ment with Pueraria radix (EtOH+PR) significantly decreased BAX expression and increased
Bcl-2 expression 4 weeks after ethanol administration when compared with Normal group.
Conclusions These results suggest that Pueraria radix water extract has protective ef-
fects on chronic alcohol induced myopathy. (J Korean Med Rehabil 2017;27(2):1-8)
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H B2 7 25905, B, 75 sl e
S o)de Shdted], A olEE e dETE
$atoll glo] 7HdwinTt U ol Wah= ko] qlrt
=24 223k Alcohol-induced skeletal muscle disease:
AIMD)ol=t §4 22 7 ASAF=E <8l S5l
e EAMESHA, sl Re, Aeleks] WelduE vt
2. 250 A7) 2§ i) P Bl Ale]
o] ol A=, & - v GFHF BT e
S Asfshs Aos ey, W dEAH=
Qe E5EAFolA Type T (WRE A, 717 )
fro] fl5o] FElo] vehh= vhd, Type I (=% A,
3714 A SAfrolle diiFem Jifo] AL o=
EEki=a

oA 7HA] Rlell ofgk A2 5] W7ol 2lo]
apoptosis7t Qg A5 abr o] WA delx 2
Sollx9] apoprosis7h S7fele Ao® LA b, F
A E2 ARl GEAAE 1 2o ] 2F] B
ol e} EHoIME apoptosisE Fshe] &igo]
A= Aoz ez’ Apoptosiset FHEE Thd S
BAXS} Bcl-22] ¥¥-& proapoptotic mechanism= 5+
I JAE Skl == AR-HETE ApoptosisE QIgk
AlZARe] B ol mitochondria®] H&o] FQFHd],
BAX+= mitochondria®] "HE3E HSIAA MEAE &
Zsk= oJeke 3= vha” | Bd-2= apoptosisE AAs=
o33ke #}?. = pro-apoptotic proteing] BAX9} an-
ti-apoptotic proteingl Bcl-29] 74 ¢l H|Eo] HEALE
Ak qlo) Fasit

HiR(Pueraria Radix)2 Z(Pueraria Thunbergiana
Benth,)9] Bej& 13t 202 BHGER, MIRE, £
BILES Bk, lFshE 250l v AoR U
A Qe giell tiE 2¥A A7RE FFHAC ot
2 713k tig A7) ol o)A glenw'™
ool delz7] dFuksol vl JFY, FFAA =3
o gt BFel LY Zl nHE G, FH e WA
o] A| Z(mesangial cell) oA 2] apoptosisel] 7]x|= g
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A7) Aoz kAT,
b B el dERelz e 28 ol
Bifo] mX& oSS AHRI] Yele] 457+ FFH

EIOHE Fof8lal Hif EFEIE AT T3t T AT

S A8t B3 dEd IS5 AlEARA
apoptosisol] THE BAX @ Bdl-2 @A H3ls HAZE
Z2gpehiS B ettt 1 Ad, BiRo] frofsk W
oJEIE YEPHIT] O ©o]& Hialsl= ulolt},

2 AFdis EAER (B71%, digwl=)ls
gk 107, oF 250 g HF-2| Sprague-DawleyZ] F3
g5 3omteE ARESEITE FFE 2% 23~24°C, %
40~60%, ZH 12A1%F W/oto] AFEZF o R FA|E= A}
FoM b 2ok AlEE Al Sk At
AL, A Sl 15 ol HIAIR F ARSI,

B A7 BE e Tttty FeAdseeld
3lo] g g Rl wet P EATHEAMS: R2016-
029).

2, ok=9| M|zet ATl =2

E Aol A8-H Z(Pueraria Radix: PR)2 &2
St FhelE B8l TSkl AT 300 g& SR
2 L9} &7 round flaskedl] ©aL WYz}71& B8l AE7]
oA 2413 Bt A" they ARl S AFESst 5
ANZAA BFFA7| 2 482 g& AT}, Folzke 3l
7 AS 100 g T 4.6 mge S8 = FT- Fofst
ATt

AT Hele 55 FERIE 10mE Uieol
Normal, EtOH, EtOH+PR A o & Eelslgor, &3
Al BE wold JA AR7IRE <t AHEA AFHE
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(Sigma-Aldrich Chem, Co., St. Louis, Missouri, USA) &
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Fet &3 W AST (Aspartate Ammotransferase) ALT
(Alanine Aminotransferase) =¢] F£x]& =AYk,

271750t njd oA A7 A7lel| AFEEo] A
e 2gaislon, 49 nie el 27 A =
gekolek. FHE Tl A¥EEe] 0E2F FARNE
gastrocnemius, soleus & plantarisE #2] 2| sle] S
< ettt 250l e ddsE ATe Z@;L
TR AFE 100 g8 2§ FAE At ol 2%
e el BN oF 3~5 mm A% AL 4
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=4 gastrocnemius% plantaris
Tt (mid- belly)-% AEHo2 8 um FAZ Y
FAdHste] HKE AUHES Al &, dnA stolla]
St ARRIEY] & o J’EJA,%— Axiovision LE software
(Carl Zeiss Vision, ver 4,2 USA)E o]&3sle] <& ©H

o] W2 (cross section area)S 2RI, 7F Ao
o) HE WAL 2otel 2REHe) A 307) o)
o THfE RAToRA Y

7. Immunohistochemistry

A5 (free-floating) 2 A}
. Primary antibody: anti-BAX (ab7977, 1 :
ABcam),
: 200 dilution, rabbit polyclonal; Santacruz)
2 PBS9} Triton X-100& 4 Yo Z sM3t F 4°C
oA 12ARF REEAIFITE o] F- PBSZ AloffjaL
abidin-biotin immunoperoxidase®] W (ABC Vectastain
Kinell wheh 2tz 1Ak wkg 1R

Aefnk-go] Aas gkstelr] A8l @l stellA &
gk A o] M FIWhE MEFE At 5

2| 8}3} et

welz|sistl e
&3ttt
200 dilution,
(sc-783, 1

o

rabbit  polyclonal; anti-Bcl-2

[e)
2

8. SABIE 24
=3 BE AF+ SAS (version 9.1.3, SAS Institute
Inc., USA)E AF83le] ANOVA XL &3] GojAd ofF
E &l 5, AMgste] p<0.05 E p

el 3

<0.019] FolrFo g AL Be
T+ EF 2 X (meantstandard error) 2 EA3}IT}

student’s t-testS

7‘.:,3_31]-»»»
1. MZ29| wigt

457re) AR/RMERY BE AGZAN ARo] Aol
w2} FFo] Azl Frlehs ol UrEP*E} 2% 7hA|

Al 7 E BFe] HHEAIFTS Normali, EtOHT,
EtOH+PRTONA 22} 247.8+11.6 g, 248.1%£24 g,
2475124 go|glom, 475 wiAH o2 SHH AT
Normalol|A4 418,5%10,7 g, EtOHT oA 368.5+7.3 g,
EtOH+PRTAIM = 381.6+£8.6 g0 & &A% o] EtOH*
I} EtOH+PRTAIA Normalwol| B8] A= 71 o
4 U= Aol7t wEAY ofRl, BrOH+PRI-OIA Al
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i ZFole oFUATHFig. 1).
2. 2|0 o|x|l= d&

ASTZFe] ®Wal2 2hnm 457k 9= Eo I
Normaliol|A] 78.34+9.23 TU/L, EtOHTollA] 130.00+
10.12 TU/L, EtOH+PRT-IA= 98.16£7.64 1U/LE &7
o], EtOHTA Normali#ol] B3] oA = Asg
YERATH(p<0.01), ¥HH EtOHA+PRT-E EtOHT-o H|&]
e s T RS YERHITHp <0.05).

ALTS] WsloA% Normaliol|x] 40.86+1.69 IU/L,
EtOHTol|4] 59.63+4,31 TU/L, FtOH+PRFOM= 47.63 =+
1.81 IU/LE EtOH¢] Normalswoll |8 o4 = 57}
7} YeRd=(p<0.01), BrOH+PRo|AE EtOHe] H]

-+--Normal % ,l

400 —=-EtOH L
——EtOH+PR -

350

300

Body Weight (g)

200

week

Fig. 1. Body weight changes of male SD rats during the 4
weeks. The mean body weights of both EtOH and EtOH+PR
group were decreased significantly compared with Normal
group. But, EtOH+PR group was recovered as compared with
EtOH group.

Data shown as mean=S.E.

Table I, Blood Serum Chemistry Values in Rats of Normal,
EtOH and EtOH+PR Groups

Group Normal EtOH EtOH+PR

AST (GOT) (IU/L) 78.34£9.23 130.00%+10,12* 98_1617_64r
ALT (GPT) (IU/L) 40.86%+1.69  59.63+4.31* 47.63+1.81"

AR WA 47 F 2F 2] Q. E8Z Fole]dl AAg 3EF
o] Z& FAE SH3IAL AT 100 g7 &5 FAIE kst
o] ¥ e}, 2 A} gastrocnemius?] 73-9- NormalT
oA 552.2+6.4 mg/100 g, EtOHT-oA+= 517.8+5.8
mg/100 g& ZA E|o] EtOH*©| Normali-ol] H]8} -f-2] A
AE FAE JERAATHP<0.01). EtOH+PR-OA=
538.7+5.9 mg/100 g0 & &A% o] EtOHT ol H]&l &5
A ZHase] frold sl Bl Eo] #EHATHP <0.05).

Soleus®] 7d-¢-oll= Normaliol|4 56,6113 mg/100
g, EtOHT oA 52.8+1.3 mg/100 g, EtOH+PR-oA=
54.1%1.1 mg/100 g2 ZA o], BtOHTH EtOH+PRT
oA B5F Normalwel vlsl] &5 FAZ} ZAEAoH,
EtOH+PRa-2 EtOH || B3| Jjdo=z &5 A 7+
49| 3|Eo] #AFEG oY Al Tl BF {4 e
ztolE YR A= Sakslct.

Plantaris®] 7-$-o|4+= Normaloll4] 129.6+3 4 mg/
100 g, EtOHw oAM= 114.5+2.4 mg/100 g2 A =0
EtOHT-o4] Normaloll 8|3} 24 = 747 et
TP <0.01), EtOH+PRT-A+= 120.3+2.3 mg/100 g &
S =o] EtOHT ol vlal Jid o s &5 A 749 3
Fo] IR o fo A = WMl o Ytk(Table 1D),

4, 27Ol Ty w3l

o5 9] Bisteld dE Folm Qg FElEk wis)
EO] gastrocnemius®} plantaris] LSHEE H&E ¢

Table II, Muscle Weights of Gastrocnemius (GT), Soleus
(SOL), Plantaris (PLT) in Rats of Normal, EtOH and EtOH+PR
Groups (mg/100 g body weight)

Group Normal EtOH EtOH+PR
GT 5522464  517.8+58 5387459
SOL 56.6+1.3 52.8%1.2 54.1£1.1
PLT 129.6t3 4 114,5£2 4% 120.3£2.3

Data shown as mean=S E. were analysed by the Student’s t-test,
*»<0.01 compaled with Normal group, “p <0.05 compared with
Normal group, p<0 05 compared with EtOH group.

ALT: alanine aminotransferase, AST: aspartate aminotransferase.

4 ] Korean Med Rehabil 2017;27(2):1-8

Data shown as mean=®S E. were analysed by the Students
t-test,

*p<0.05 compared with EtOH group,
with Normal group.

T p<0.01 compared
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HulFo g #&sE Ay}, gastrocnemius®} planta-
Normalit®} 8]adle] BtOHT-AA 24989 ¢
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2A|, PFENE B 2] s vk 4
o= gastrocnemius®] 7A-$ Normaloll4 5,745.8
178.3 pm’, EIOHT A 4,786.7+246.8 pm’Z 24
o] EtOH°] Normalol] B]s] <37 @iz ZHho &
o)A e W3t YeRith(p<0.01). ¥Hd, EtOH+PRT
A 5425841463 p1m’E ZAE o], BOHT| 18|
A wn ol o4 Sl sl Uekithp
<0.,05, Table III),

Plantaris®] 7-$-oll== Normalit-ollA 4,551.7+133.6
pm’, EOHTOIA 4055411271 pum'Z ZA=o]
EtOH-¢] NormaliZoll B|al] < ©Ze] fo4 =
27t B E TP <0.05). EtOH+PRIOIA = 4,351.1+
138.9 m’% BOHT| sl Beda 7127} slue= 2
2 Uy ont ol s sk ohSie Table .

5
+

EtOH EtOH+PR

Gastrocnemius | oy /7%

Plantaris

Fig. 2. Representative hematoxylin & eosin stained of gastro-
cnemius and plantaris muscles in Rats of Normal, EtOH and
EtOH+PR Groups. EtOH group displayed a significant reduc-
tion in average cross section area of gastrocnemius and planta-
ris muscles compared to Normal group. The muscle fiber of
rats in EtOH+PR group was recovered to compared with EtOH
group (Magnification, X 400).

Table III, Muscle Fiber Areas of Gastrocnemius (GT), Plantaris
(PLT) in Rats of Normal, EtOH and EtOH+PR Groups (zm’)

NS E3 gastrocnemiusol|4] 2] BAX
FHsls P A7), BAXTHh Ao
73%- BIOH ol Normalill ®]s) i1/ walo] 57}
AATH(Fig. 3B). WHH, EtOH+PRol
I didos Wao] A= Arh(Fg,
S8t FX|sket Aafer =
B 26.1+3.670/10° pm?,
EtOHol|A] 3.070/10° ©m’E, EtOH=o| Normal
ol sl WY A WAl ZIE F-oA Al Sk
(p<0.01), BOH+PRT-OE 31.5+2.470/10° pm’
2 EOHwl| 3l F94 e FAE HERITHP
<0.05, Table IV),

Bal-2 Thill o] H9o= dnoz
EtOH7o] Normalol] H]8)] wHalo] <kzh
< B4 o1 HFig. 3E), EtOH+PRIT-IA =

>
s
0,
o
-y
Al
iy
=

)

Normal EtOH EtOH+PR

BAX

Bcl-2

Fig. 3. Representative photographs of BAX & Bcl-2 im-
munoactivities of gastrocnemius muscles in Rats of Normal,
EtOH and EtOH+PR Groups. The increased level of BAX pro-
tein was observed in the EtOH group. Whreas, the expressions
of BAX protein in EtOH-+PR group were decreased sig-
nificantly compared with EtOH group. Whereas, the Bcl-2 ex-
pression of EtOH+PR group was increased in comparison with
EtOH group (Magnification, X400).

Table IV, The BAX & Bcl-2 Immunoactivities of Gastrocnemius in
Rats of Normal, EtOH and EtOH+PR Groups (count/ 10° md)

Group Normal EtOH EtOH+PR
GT 5745.84178.3 4,786.7%246.8* 5425.8+146,3"
PLT 4551.7+133.6  4,0554+127.1° 4,351,1+138.9

Group Normal EtOH EtOH+PR
BAX 26.1+3.6 40.4+3.0% 31.5+2.4"
Bcl-2 40.8+1.4 46.3+3.0 540+2.6"

Data shown as mean=S E. were analysed by the Student’s t-test,
*p<0.01 compared with Normal group, Tp <0.05 compared
with EtOH group.

Data shown as mean=S E. were analysed by the Student’s t-test,
*p<0.01 compared with Normal group, *p<0.01 compared
with EtOH group, Tp <0.05 compared with EtOH group.
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A =lo] EoHT ol H|3l] o4 e S7He YERIITHp
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L4ZA] T$]Z(alcoholic myopathy)-2 thujre] 4=
=5 SAEOAN BEERE 259 WslE dF $ixp
AXE A SAT 3000 o] EtE e &4
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(ERNAS - T ol “lHARE - KEm, S
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<SS FEEtedl, 1 A 4ES Folgk EOHT
o] Normalz-ol] B]a 4530 A|F<] F7FFo] Feold 3l
Al A= olHet A= o] Ay} Wt
ofle} idolre] HzkARelE sk o=, AT
Aol ol JFEwd 9 A o A ofE<d
Ao et 437t 4R F B BFEES
BTk EBtOH+PR-9] 799X % EtOH3} ikt
A2 AA 2371752t Normalol] Bls)] AlFo] 7HAH
= %S WeERSH. ey, BroHT ol Hlsix = Al
727t EERA o Fold = Wshs oyl

Aol Aol FrEH Ao Thell kS nlH]
A ==, olE Elshs vheket AxEo] EAlgt 1
=] 84 amino-transferase:= A%, 7F &5, F 59
o EAh, 22]o] &4EH dFoR fElEo] &4
o] T7FtERE, 5 AST (GOT)¢} ALT (GPT)E= (HE%
o] g olgE Fad Amolf’, Awd dEe
AST9} ALTS] 2/4& 771, ASTE 42 59
=2 8 nEZEgolE: ST Bl 543]
7l =W ALTE= ZHA|Z2A ZARE Ak 49 2 AL
AEg oA whdshs 2o duA o, ® o
TolAl 4F3ke] UF Fo F AST ¢ ALTY| A7}

.
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EtOHT-A] % Normalidl] BJ3] S94 e &
Feo] e, ol EE=E s 1t &4
o] Zke] tatel] oS xSl THIEZE 244
2 E T Ut dES Fog F Bl
o3t EtOH+PR-IM= AST9} ALTS] X7} EtOHro
HJsl ZasE s Jepich ol2gh Adk= Fio]
thefst SA3Ed ot 1Sl He gyt 9lon, &
3] dFHAR Qlgh 1HASo]| fofgt Wolart Qo=
ol AT Adelr dXx|sh= Adolrt,

UZE v HASH HH Z5AEdA Tl gHg
Fharo] 5] FolEA H=t, 53] Type II <
e GERE QIE I SIS0 Falo] Yehd= vt
, Type I Z4frelle iz o= Jifo] 2 Ho=
24 ok’ B Aol 4F31e] wAel k=l
2 QIg 252] HelE golir] flte] AAZSAS W
sto] Ax 2 A ARREE H]EH(gastrocnemius), 7FAF
v (soleus) F 2] (plantaris) Al 729 &85 &=
&F3ic}. Soleusoll= Type 1 ZAIR71 Zo] A8 gas-
trocnemius®} plantarisoll= Type I 771 Zo| &4
StEg, AvkH o7 Type I 479 WH3lE #&3s17] 9
34+ soleus, Type II &8-5 &38| 8+ gas-
trocnemius®} plantaris &8-S 33}, F oA 457
o] o= Fof T o] Al FFe SHTAE 54 A
gastrocnemius®} plantaris ++5-°] Normalol| H|a} F-2]
A = TAE YERIITE Soleus <5 HgF Normals
of vjal FHad A= Jepl o folX = A
ot olefst Ayl IRl dF Fo= <l
Type 1T 4771 tF EA815= gastrocnemius} plan-
taris7F 943 U= TS UER 2o sjAe o+ Q)
T}, EtOH+PRT% EIOHTH vRVIAZ 4 3= <l
3 Al 259 FAZE 25 AR o, EOHT B3|
M FaFo] A2 Zloxg gIEAY. 53] gastro-
cnemiuss 914 Sl 358 Lehigizd, olels 2
F= 42 FEE| 4E AAR QIF I8 e #
oJgt o gt 3= vehli= Zlolgt & ¢ St
<55 Wsh # o2}t Ao WEkE S35
3], ¥ ATl e ¢F TR Qe feold e wist
o7l gastrocnemius®} plantaris o= H&E &4
B wag =459, 1 A7), gastrocnemiuse}
plantaris =504 EtOHT¢] Normal™ol| HJ3l <& ©
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= TR Qg S5FAY] A e A AstE
gk 5] Fhae) 7RIS AYS HolFe Aol &
5 A7 thF EAlshE 259 2 %S
mHThs o)A Axels AXShH= Zlolt}. EtOH+PR-O

+ gastrocnemius®} plantaris 25 Normali ol H]3}
A ) S|1EBEwE d9E Jelledl, 53] gastro-
cnemiuselM= FAXOR oA = 3lEo] wEES
o, ot Aab= FfRo] vl &4 A= gk 2
A f1Eel frefgt wojaat lSS vERE Alolet
o Qloh 'S FE A & ofgh 295l BiR
o] Ko g5 7RXIvh= o A7-2¥ 9 whe-2of Hgt
Zdoflx] o] 2SS TAAFTRE A7 AR} ]
wal & uf, ¥E ZAy} sERE xpo]de glovt &
o] thekgt ol oJgt iS5l Wolaart vk A
A #HEEE 7T & 5 AT

A Agt mie} o] vhdAR] 4F AHE Qg
152l 71-40A apoptosis7t Fofalal gl2o] B e
dl, & AFrollA= apoptosis HA oJFel 1O HrE &
oI5}7] $J8}Fe] pro-apoptotic protein®]l BAXS} anti-apop-
totic protein¢l Bcl-22] ¥He W32 Bzl 53] &
ol ofgt T AfALe] o]shabg-of HIZter Zlo 2 U
A glorf”, 9o APA T8 A % THHZ Wl
A oA e FAE UERA gastrocnemius %A1 3E 90|
Al BAX9} Bcl-29] WS Z7gste] FA|3) skt 1
A3} BAX®} Bal-2 E5F EtOH-o|A] Normali-ol] H]&]
o] STkt 53] BAXS| ¢ #94 e FE
3 7P} BEE whd Bd2o] 7k olRuhl= 2
HolojA] oA Q= Wshe YehlAl 138t ol 2
F= wHAQ] dF Fo] § BAXS}F Bd-29] o] St
Frhs ol dpAvely YAk Aow®, dFE 4
2 A8 =5 djollA apoptosis7t FEEASS BT
Zolz} & 4= It} EtOH+PRI-OIME BAXS] 79 EtOH
ol BlEl o)A = AT vk e n, v Bal-2
o] Aol EoHw ol vlal @8]z 94 v 57
ettt ol #ie] 4F AHFAZ FEE I5AY
apoptosisOlA] o1& ZZI5= BAX @l de] WS 7ha
A7l sAel, apoptosisE ASH= Bal-2 Tl d-e- S
NZo R A0 7 apoptosisE A GE
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