E Cistztssts| x| M34H A1z, 20044 2€
J Korean

Acad Nurs Vol.34 No.1, 150—159, February, 2004

DHEA 071 =4 YO8 & F9
OIXI20 OiXl= 2t

ot

M E

oo "y

HEFe M9 RPN s F9 HxH9 2F o
AT ol B} £F AN, 774 e, A4 e} 2
Qo] Fol S& Fuske WEW Aot 53, HEF
Qofut 9o uet AshEetolt A&iRlo] fukelo] ok
3% 2eje] o2/ =|vi(Dennis, 2000), With% AbAe] Hok

e
fu
o
z
Mo
offl
o
2
fu
it
offt
o
2
ol
o
ot
o
Fu
EJ
o
_>‘J_|‘
rJ
o

L go]lx=9° =

3HA] ¥ TtHScelsi, Lotta, Lommi, &
Marchetti, 1984). ¥ZZ WA & Hulp)7l 289 gxjolA
95 el BASuc Base, g5gE 204 47
ol 22 ##3}od(Kenji, Yuichi, & Hajime, 1997) &
1 F AR ) 29i%e] 2ARe wus i 9)
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Yo ¥EE WA 2709 Ko Bt §4%el 2
of7b Agh SRRl Aol oldt e AEatr]el oy
w0 ler® olFoA A&rbsd 295 A Ukl s
1}7} Dehydroepiandrosterone(DHEA) 2] F-ojo|t}.
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1988; Tagliaferro, Davis, Truchon, & Hamont, 1986). 53],
DHEAE= ©|= 21&9]ok=(Food and Drug Administration,
FDA)oA 9JAle] jrto] B QG+ over the counter(OTC) 2
bz o7 FrEla Qom Ao ZdoA A A Ho]
7Fs3kch

DHEA Foi® <Qlgh whuid o] Frtel] vigh A5
o] A4 Ad<l(Brown, et al, 1999; Nestler et al., 1988)
= GA w¢l(Morales et al, 1998)2 tjito® Faiw Q]
WY Aol 2084 odYE B wE AdwolE

T TS AE Ut oR o]Folx ?i??iEU%(Robinzon
& Cutolo, 1999), ¥&Z0] o]3)] by 29%0] tjs] DHEA

2 ALt AFs HgrRoer A O}_‘:_ Aol o=
DHEA®| #&k 57} 1990 dt $REFE 24207 85
W) W] B APATI o)Folx ghgror], WEF
RS o R o]Fozl AFeA 95 EAlel iE &
Ao] wWz] okaly] UH—E,'—O]E} b A e A A - R S |
ATFLES 7] s 295 et o] B5AQ
QQIolo of¢) Welold YEF BAT RO DHEAS
Fojato] ZoFo] AAHEAE e ool THE e
™, DHEA®] Fojgvyts = 18] fleirs YEF
= T3 el el A7l Al e HeE &

AT 5 9= B wHo| Pesih

DHEA ¢ 71712 ofu]add Aol 2 Aoja Ag-er
H8d i B3 Fo IRl 7-1090]90H 2 A
o] FAo] ¥EF WA A5 Z7|o DHEAS] &vtE 74t
7] 91 Zolug W3y WA § 27] 793 Folshs 3l
2 313tk
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CERRRD
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C M W 7Y F 2ol PAEEAS FHw,

o

o 3 WY F 7U719] DHEA Foir} shze] f5]
= 2905 ARANEAS T

- {¥¥ WA F 72719) DHEA Folrh s #A1%
FANEAE TR

- \%¥ WA F 72702) DHEA ol A2 24
Jauag FreAs T

- ¥%8 WA F 72702) DHEA o} shdel 24
Mfamd g SN TR

- ¥%8 WA F 7979 DHEA Foirh 288 S

1EAE T

AT Wy
A&

A% 200-250g2] 8% male Sprague-Dawley rats(Dachan
Experimental Animal Co., Korea) 27v}2]E A3 tjido =z A}

S ATIY ASS FA Dol FEEACH 24%]
Z¢ AYAF7](circardian  rhythm)E —CH@H 124718 w3 1247
€ CfRES XUE A BE Arly AR 2
PAlH(Samyang Co., Korea)<} %{— rletz WS = 9
stk

AEA

A9 EEL2  CINS(Cerebral ischemia with normal saline
administration)w",  CIDH(Cerebral with  DHEA
administration)", SHNS(Sham with normal saline administration)
29 320w 749 Wl CNST HHY 43 F o
S99E 77 ALARSE Fole Fo)T, CIDHZE 3]

ischemia

@ f F 791 DHEAZ Fohe Folv], SHNST2 wels:
& F 790 AUNGFE TS Folh Al T B 4%

=)

35 79 Azl 3o R, £ HELS ARSI HE

.
B Ao A= Nagasawa®l Kogure(1989)7F 7Bt =4 ]
3]d F8(focal cerebral ischemia model)2 ©]&3FAcE 1.5%
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enflurane-& E3eE PIF7EAR HARAE AR & Fo] 95 F
AEWE =E2A7I WASHS 2otk uEsd $%el
vlABHAl A7NE Skl 1.8em Aol UAE FEA] AzEoe
2 FEE probeE SISl 2A7ksRE 5 FHEHOE The
iﬁl@wz HANZTE HERF #HA 2A)7F 7 Fof] probeE A
7% T ARFAIIL e FE etk

Hod T F 8dAcde WIE HFEE WAl o=
A AEAEA I f8 AE Wrste] HWE AE
sh3, AES ¥e ¥ dA7]FHbrain slicer)E  ©]8-3H
2mm FAZ 79 FZo® HA|Ete] 2% triphenyltetrazolium
chloride(TTC) &-of Qo] A2ofr] 6017+ A3t 4
ZARl Aol Aoz Mo HXuE B F9=
o] H[A| oko} 3kA YERIA HEE AN WAS g
I QTFigure 1>.
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anEkam

(Figure 1) Brain tissue in sham and cerebral
ischemia rats. This figure represents
that difference of brain tissue between
sham rats(left) and cerebral ischemia
rats(right). Infarction tissue appears as
white whereas normal tissue appears
as grey.
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e DHEA %9

Ethanol 5ml2} MCT(medium-chain triglycerides) oil 45mlE

Z3lst f-9olof] DHEA(5-androsten-3 Eol 17-one, Sigma, USA)
1256 a7 FAPo R WE ¥ WEF 42 52
S9HE CIDH | 0.34mmolkge] &0 18)/Y, 747
) FAFSFITHKwak et al., 2000).

Sy

IH5A 574

A3 wix|ek o] pentobarbital sodiums 50-70mg/kg®] &
oz M) P Folsi] BN F, BEA B3 R
g ZRAEE, S3HE, HETS ZAISHe] microbalance

(Mettler PE160, USA)oll] 57412 =450k

™

e Type [, I THAF-2] vbds 54

25 FElE Type 13 Type IZ FE317] 98l myosin-
ATPase(adenosinotriphophatase) 2| 3}eH]S AAJSIITE 9]
LRSS Fskeu]Z(BH-2, Olympus, Japan)©. % Ho} ol
Al ®oli= TR+ Type I, 8 Hol= A+ Type IZ
okl 2459 wdAL microscopic  image analyzer
(LECO 2001 Image Analysis System)E- ©]g3}o] 1008]2] Hj
fotel] Hag 50709 ZARFE Sske] Type L I 24+
o] F@E FdHze A=tk

o TANFe B ge 57
oz AEke. B335 % A|(spectrophotometer,  UV1601,

SHIMADZU, Japan)E ©]83}%] Serva Blue G dye’} g%
Bio-Rad(Bio-Rad Laboratories, USA) 1mlE- Bradford assay
Hoz FEAMFNLE & g3 dH-v(bovine serum albumin)S-
ojgste]  FRFEAAN  YERE FHE
(absorbance, A595) FX|(U&ml)E ¢lo] T L5 A
FeHmgn S ALESIA:

FEddor

o 1 574
Yonemori, Yamaguchi, Yamada®} Tamura(1998)7} T+ 3]
9 4 BYL olgsle] £571%, 5] 24 k] 919
AHERE B oR, TS 40°, 45°% 2T F ol A

&2~ 73 ARi(inclined plane)S ©]-8-3f0f T¥& SIS

3 AEA @Al Aese VIR
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DHEA £0{7} =4 k51" 28 #2| SIXIZ0 O|Xl= &t

g S, A v del AFs ST F IHE
AABtL HE AEsHlch

A=A

2" 2FE = SPSSWIN 9.0 X3 738 o]g3te] 7z 19
iﬂ%—, 3%—‘?—71], 29g JumA, 29 vg sl

kv
ZJo]x= ANOVAR HAsl9g o AFEAARL Scheffe 7AF

olgalth = SAE e p0solM AEEiT:

a5 Ziut

SHRIZ

ru
Ho

|

& i 5 8ol spA|ellA ARt ZE57= <Table
1>of] AAl mpe} gFo] Al o] 7hAbn|H(F=27.896, p=.000),
%2 Z(F=10.704, p=.000), B]E-HF=24.276, p=.000)o]x K=
AT 2ol & UERASIH:

3 R CINST ZS5FAZE A E=AE SHNST
W vl Aa, CINSTe] 7R 2(p=.000), =3
(p=000), B]¥EHp=002) FA= SHNSol| ]3] 7haskglaL
DHEA Foj2 Z8§53A7} Z7HeAS 4% 43, CIDH
0] 7R Hp=.001), HZHp=.048), H]EH(p=014) FA7}

CINSzzel| mja F7Fal3i
Type |, II 287 &EHHEY

Ao ZAF YA AE <Table 2>04 B nlks}
o] Al 7o 7R 2e] Type I 2A6(F=8.325, p=011),

(Table 1) Muscle weight & Myofibrillar protein content

229] Type II 2A-8(F=36.648, p=001)$} H]EL2] Type 11
A HF=6.482, p=.021)°ll frelgt Apo]7} vEbsitt. 7kAjn
29 Type I &4 A A oA CINST2 SHNS:of| B3l
12% 7FA 9 0 ™(p=020), CIDHT-S CINST- 2]t 2}o)
7 ERA] okt A Type 1T A4 3w 42 CINS
o] SHNSol Bl&l] 32.1% 7+A3 e (p=.001), DHEA %
oJ% CIDH*©] CINSZo Hl&l 36.3% =713k tkp=.001).
B &L Type I 43 3wd 22 CINSo] SHNS:ol B3|
34.4% 7Fa3Fg 0 W(p=.029), DHEA Fo]& CIDH-S CINS
ol B3] 43.5% Z7V5FTHp=.024)<Figure2>.

e N

<Figure 2> Left(affected) gastrocnemius muscle in CINS &
CIDH rats. CINS: Cerebral ischemia with normal
saline administration, CIDH: Cerebral ischemia
with DHEA administration. This figure represents
Type | and Il muscle fiber of gastrocnemius in
CINS rats on the left and that of CIDH rats on
the right. Affected gastrocnemius muscle shows
variation in proportion between Type | and Type
Il muscle fibers. The number of Type Il muscle
fibers in CINS rats are less than that of CIDH
rats. Type | muscle fibers are dark and Type |l
muscle fibers are light(ATPase stain, X 100).

F:L°

Mg co

]l
oo

=

apA o] AR o Skl <Table 1>of AA€ b
9} 7+o] Al 7o) 7FAFu|(F=5.055, p=.024)7} H|E-(F=8.747,

Muscle weight(mg)

Myofibrillar protein content(ma/q)

Soleus Plantaris

Gastrocnemius Soleus

Plantaris Gastrocnemius

CINS(n=8) 79.0£7.0" 198.2£17.2»

CIDH(1n=9) 94.117.1+ 221.1£18.7+

SHNS(n=10) 105.0£8.7 239.6£21.9

951.9£43.3~

1102.1£118.5+

1288.9£126.3

46.911.9 74.5% 4.5 79.0£2.6"

65.0£5.3+ 76.7£10.0 83.416.6

59.2£10.7 789t 33 91.243.1

Values are meantSD.

n: number of animals.

CINS: Cerebral ischemia with normal saline administration.
CIDH: Cerebral ischemia with DHEA administration.
SHNS: Sham with normal saline administration.

+ : Significant between CINS & CIDH(p<.05).

~ . Significant between CINS & SHNS(p<.05).
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ot z
(Table 2> Muscle fiber type cross- sectional area
Grou Soleus Plantaris Gastrocnemius
. Type | Type |l Type | Type |l Type | Type I
CINS(n=8) 31421581~ 6501210 11934224 2538+189" 1307£228 30631485"
CIDH(n=9) 32081456 9731254 881161 34421264+ 10621919 54261968+
SHNS(n=10) 35671788 9761298 958+ 191 37331146 1680£720 46731939

Values are meantSD(/2),

n: numbers of animals.

CINS: Cerebral ischemia with normal saline administration.
CIDH: Cerebral ischemia with DHEA administration.
SHNS: Sham with normal saline administration.

+ : Significant between CINS & CIDH(p<.05).

A . Significant between CINS & SHNS(p<.05).

LHERSLT

p=.004)°ll4] F2Jgt xpol7} Qli= Ao w

ﬂﬂg OH]—E CINSJ /g_IQr 1:/_}3 7\1 31—&0] 71—/\Q1:]]
S A A wEee) a9 dgels CINST
o] SHNSTol| H|3l| 13.4% 7143} . H(p=.004), DHEA o]
% CIDHT 9| 7Rpu] 3 A el ghgo] CINSTef H]
3 27.9% Z718FtHp=.025).

ry

=L
=

o

T8 <Table 3>o vpehd njgl 3to) icltﬂ@ i
o= Al w3kl o3 Apol7t qIlou e § 1]
At 40°7ANE  AAHE=9.66, p=001)S} 45°7A}T A}
(F=8.040, p=.002)°llA] r-e]gk ZFol7} SN, T F Tl
2438 40°7AA AAKF=4.141, p=027)S} 45°7AAbR AA}
(F=4.279, p=024) X A F7kel] F2lst xfo]7} Q= Ao
2 uebsit
+51E

)
4

ul

R <l CINS—?L«] g A3lE EAst A,
CINST& SHNSo| M3 & F 1%1011 AT 40°F R
Akl ZEo] AsE N aU(p=.014) 45°7BARE AR
9ol Aste Ao UEthp=.003). = - 749 40°7
AV ARl 4] CINSTE-S SHNSIo] a8 &-o8H] 745k

(Table 3) Muscle strength measured by inclined plane test

O H(p=.041), 45°7A A HAAFIME CINSTFS SHNSTo] H]
g 2ol Asl® ZAo® UERFTHp=027). DHEA Fol=
CIDHT-9] Z8o] CINSIo] vl8 Zrleld=A=2 BAl3s 2
7 W3 f T 1ol S 40°9) 45° FARE HARIA
CIDH*#} CINS*9] 82 {2¢k Afo]7} gl o= et
won, e & 799] 40° AR Alel|A CIDHAS] 9
& CINSell vlal] 57l om(p=047). F% $ 749 A}
7 AARlA CIDHT-2 CINSTol| Blsl foa Z718llet
(p=.040).
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Al A (Pre-wt) 2t 584 A (Post-wh) 2] A F&
¥}= <Table 4>ol4] HiE ufe} 7o), pre-wt A
of F&Jst ze)7) §lo™ post-wt- Al T7boll Afol7k
Ao 2 YERGITHF=24.74, p=.009). CINST-2] post-wt
Soll  Hla] 13.9% FFAskelom(p=.001), CIDH7-
Sl 3 11.5% Z71st 702 VERETHp=.001).

>
o o

¥ M Me
[ e

%%’

Ot

A2 MR

i Pre—op Post—op 1st day Post—op 7th day
40° 45° 45° 40° 45°
CINS(n=8) 47.3+15.3 8.0+4.1 27.6+21.8" 3.0£2.6" 29.6+27.3/ 5.7+5.5%
CIDH(n=9) 46.2+15.8 6.7+4.7 26.1+184 6.3£6.1 52.7+14.5+ 24 5+£23.7+
SHNS(n=10) 42.6+164 6.1+2.9 56.1+4.5 14.2+8.6 54.948.2 24.9+18.2

Values are meantSD(sec).

n: number of animals.

CINS: Cerebral ischemia with normal saline administration.
CIDH: Cerebral ischemia with DHEA administration.
SHNS: Sham with normal saline administration.

+ : Significant between CINS & CIDH(p<.05).

A . Significant between CINS & SHNS(p<.05).
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(Table 4) Body weight and total diet amount

Group Pre—wt Post—wt Total diet
CINS(n=8) 264120.5 238+28.3" 91.1£22.17
CIDH(n=9) 263t13.3 269+12.1+ 86.9113.8
SHNS(n=10) 259+ 8.9 273%11.0 139.819.5

Values are Meant SD(g).

n: number of animals.

CINS: Cerebral ischemia with normal saline administration.
CIDH: Cerebral ischemia with DHEA administration.
SHNS: Sham with normal saline administration.

Pre-wt: Body weight at the start of experiment.

Post-wt: Body weight on the last day of experiment.

+ : Significant between CINS & CIDH(p<.05).

A . Significant between CINS & SHNS(p<.05).

TAL FALRAFFS <Table 4>0 AAE nle} Zo] A
e g8k xpolrd QUthF=11.44, p=001). CINSi-&
SHNSell HJ3l 34.9% AA AHst oz JekoH
(p=009), CINS*#} CIDH*¢] FALSAF S foleh 2o]7t
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AT A, CINSEE] 7R, AL, vl 25
A7} SHNSHoll Blal 25.9%, 24.1%, 34.7% Z+Aslo], ¥4
A by 7dolEl= A7) Botel 85 s 52 FA
} 3o Z9Fo] 2SS AAE vk
H5E i 7t i #ES vhe] oskd |
2 A B35 A= FYsHAl A Qo] viee |
T 8l AESeH YId % HEY dEdFS BT
el vlsl] AAsHA AstEo] U wEbA 2 AT A
HHd i FHAolM ZHFATE FelsAl AskE AL A
2 Qg EAstel] ost Aow Aztdck 7dzke] Atk

T 2y ol BFASE fEe FAdA EFAst 3
Axtel] Zpxpu]2e] Wl YL ETL 21% ASE AL T
2 EEEE 100% =718 0 ™(Loughna, Goldspink, &
Goldspink, 1986), & AT-A% ¥&d F1I FHolA 7U7LY
A EEFAE F2skA ARl Aoz dHE
ATk

gl AN HEHE Fes w2 CINSTY CIDHT
o] A}ZAlF ko] SHNST¥} SHDH e Hla] -2l81A] Astd

N
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RO ERHTE oldst A # AFel e w4 WE
d 2% HE 0] &35 An F(2000)9] AFelx HEFT
23] foleA Aas Aupel dAEGon, HEFL
2 Qg dstdd A8 FoR WAl ZE A
= Mgl o]ZA] Fth= Davalos(1996)2] <
Ity 2 ATelM FHEsHoR 7k ERE
ardsiglong FHRe] F ¥H HAE JASFIT e
APFetel GE&S FA Hol AE Asts fFEAFoEA
(Martini et al., 2001) Ao]4dF|&Fo] 7HAd A o7 olsd +
Utt 121} Holecek(2001)8] Al ofahd Ao]4FE Al
SEAI 7] FolA] 6D ool 25 8] olu:Akel leucine,
isoleucine, valine®] A& aA 7AZ 25 7 ofv|w=Ak9
EAo] WAEHH 3|8 6Y o]Fe] Algtaid &4 TR
i Feliz hSstE i sielvh webd 2 Ag-E e
BE! =

—_

~

AL o= AR F2AT7EA

Z st vlef] oJshd CINSTY 7FAM|29] Type 1 ZA1+H

v} v]B2e] Type 1 244 Jdwd#o] SHNSTo|

3 Zoz Uehdth olgjst Aul HFalAo] &
9 Al et AX AT 24

o] Ae4® 240 YRMAL Golrks AT (Taylor

2]
& Kandarian, 1994)5 EtjZ 2 AdFoA ¥5d iz
A wA geo] kgl uwhgt Type I I 2472 3

% , S22 v

Type 1T 479 Febdzo] dA3s] ad & <
A= Scelsi 5(1984)0] AAIE Hs|d WY F Type II
Aol S1Fol xdEve Aydvel it Azkd
= HEE fE e 29952 Type T 4ol

t 2 &= == ARE A
g e 5 79400 AAR 28 54 23k CINS
9 9ol SHNST O ZHEG FoskA AstEglon &
5] Hsd e 5 1ANE ZEo] AskEr] AlEste
A v 7] SREA R o YERdth TEe
e Aol wepd #--57] wZel(Choe, et al,
2001) = AellA A FEE el 7EAFEe] Type I
A, FATY vEZY] Type I 43529 Fcbddo] 7ha

3
sgonz wepd 2HE AskEgna 2 4+ g

i
o

CINS#9] HZFe A8 Av} vlwsle] 10.8% Fastdon
olef gt At vehd 212 ARAAT Hash wdol gt
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o(Martini et al, 2001) ¥4 FU2 HAFFA 9T F
of &g AAA AFol 2 2
T MY P owRT 284 @a @
s AaEIgla Tl A2 wRae] 2T
A3 A R0 Vet Avks AZe) 15%7} o]y
0% B420] 65% old& AATHE AR McArdle et al,
1996)°] H%o] B w FAel v alo] AT
Fg Feloeleh Azark

B el Had BAF T Aol e 2a,
BEAL 2 HoliH AseR A 281l M3

ko)

5
2950 A2t ol PR GFS FEA BANE L 5
o

o] e et WY W 27le] 29F e 9%
FAE Agalor & BeAS ST F Ak
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Effect of DHEA on Hindlimb Muscles
inh & Focal Cerebral Ischemia Model Rat

An, Gyeong-Ju”

1) Department of Nursing, Catholic University of Daegu

Purpose: The purpose of this study was to determine the effect of DHEA on hindlimb muscles(soleus, plantaris
and gastrocnemius) in a focal brain ischemia model rat. Method: Twenty-seven male Sprague-Dawley rats were
randomly divided into three groups: CINS(cerebral ischemia + normal saline), CIDH(cerebral ischemia + DHEA),
or SHNS(sham + normal saline). Both the CINS and CIDH groups underwent a transient right middle cerebral
artery occlusion operation. In the SHNS group, a sham operation was done. 0.34mmol/’kg DHEA was administered
daily by an intraperitoneal injection for 7days. Result: The muscle weight, muscle fiber cross-sectional area of the
Type 1 muscle fiber of soleus and Type II muscle fiber of plantaris and gastrocnemius, myofibrillar protein content
of gastrocnemius, and muscle strength in the CINS group decreased compared with the SHNS group. The muscle
weight, muscle fiber cross-sectional area of the Type II muscle fiber of plantaris and gastrocnemius, myofibrillar
protein content of soleus, and muscle strength in the CIDH group increased compared with the CINS group.
Conclusion: It was identified that muscle atrophy could be induced during 7 days after a cerebral infarction, and
DHEA administration during the early stages of a cerebral infarction might attenuate muscle atrophy.

Key words : DHEA, Cerebral ischemia, Muscle atrophy

* Address reprint requests to : An, Gyeong-Ju
Department of Nursing, Catholic University of Daegu
3056-6, Daemyeong4-dong, Nam-gu, Daegu 705-718, Korea
Tel: +82-53-650-4831 Fax: +82-53-621-4106 E-mail: antheresa@cu.ac.kr

Chstzts 8ta|X| 34(1), 20044 2€ 159



