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Effect of DHEA on Type I and II muscles
in a focal cerebral ischemia model rat

An, Gyeong Ju and Choe, Myoung-Ae™

The purpose of this study was to determine the effect of DHEA on Type I(soleus) and I
muscles(plantaris, gastrocnemius) in a focal brain ischemia model rat.

Thirty-seven male Sprague-Dawley rats with 200~250g body weights were randomly
divided into four groups : CINS(cerebral ischemia + normal saline), CIDH(cerebral ischemia +
DHEA), SHNS(sham + normal saline), SHDH(sham + DHEA). Both the CINS and CIDH
groups were undergone a transient right middle cerebral artery occlusion operation. In the
SHNS and SHDH groups, a sham operation was done. DHEA was administered daily at a
dose of 0.34mmol/kg, and normal saline was administered daily at the same dose by
intraperitoneal injection for 7days after operation. Cerebral infarction in the CINS and CIDH
groups was identified by staining with 2% triphenyltetrazolium chloride solution for 60
minutes. The data were analyzed by Kruskal-Wallis test and Mann-Whitney U test using
the SPSSWIN 9.0 program.

The results were summarized as follows :

1) The muscle weights of soleus(Type I), plantaris and gastrocnemius(Type II) in CINS
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group were significantly less than those of the SHNS group(p<.0l). The muscle fiber
cross-sectional area of the CINS group was significantly less than that of the SHNS
group in Type I muscle fiber of the soleus and Type II muscle fiber of the plantaris
and gastrocnemius(p<.05). The myofibrillar protein content of the CINS group was
significantly less than that of the SHNS group in the left gastrocnemius and right
soleus(p<.05).

2) The muscle weights of the soleus, plantaris and gastrocnemius except the unaffected
side of the plantaris in the CIDH significantly increased compared to those of the
CINS group(p<.05). The muscle fiber cross-sectional area of the CIDH group
significantly increased compared to that of the CINS group in Type II muscle fiber of
the plantaris and gastrocnemius(p<.05). The myofibrillar protein content of the CIDH
group significantly increased compared to that of the CINS group in the left

soleus(p<.05).

infarction might attenuate muscle atrophy.

3) On the post-op 8 day, the body weight of the CINS group was significantly less than
that of the CIDH, SHNS and SHDH groups(p<.01). Total diet intake of the CINS and
CIDH groups was significantly less than that of the SHNS and SHDH groups(p<.01).

Based on these results, it was identified that muscle atrophy could be induced during the

7 days after cerebral infarction, and DHEA administration during the early stage of cerebral
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ATHAH &, 1997).

DHEA %42 A3 ©¥A Ao Frlel o
g ATEL diEol FY AABrown, et al,
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(Morales et al., 1998 ; Yen et al., 1995)& thi4e
2 YA, BEd ARolMe 2R oY
%% #AH(Sugino et al., 1998 ; Tsuji, Furutama,
& Ohsawa, 1999) EEx AH=Zo= §¥A4 29
% FE oz oFod dATHden(HPl,
A7), ol&F ¢ AHF, 2001 ; Robinzon &
Cutolo, 1999), HEF| o3 FL¢d ZHF o
8] DHEAE &3 47 U9y ez A9 gl
= AAoit}. o] WFoA HEF H{AE A
22 DHEAE 5§43l ZHFel HEHEAE
THE Yool FU=Hon, DHEAY Fo&
#E <53A T3] HEMe HEFE Y
T el od fEATI FAC AEE HWHE
A & e TF 2Yo] Hadr

mztd B dFME H3HE ¢ 2¥E 9
43t9 DHEAY <H4% A7 ZdE #9¥3tax
gk B3, 29Fo AAERG HFH3L ¥
StAJAlA T whE AZhge] A3l APHEE(F
Bejl, 191) & dFeAe A9 Type I 28U
7R} 2(soleus muscle) ® Type I 259 &
T(plantaris muscle)® Y] B Z(gastrocnemius)®l|

U Ae 9%E FHstnA ok
2. 979 B

£ dFdAe DHEAE H3¥ % FHe 79
v Bd3td Type 1 2% 7R S(soleus
muscle), Type I 252 %3 Z(plantaris muscle)
3} u]8-Z(gastrocnemius muscle)ol wiXE 9%
€ TStz e, TAHA AT EEE o
3 2t
D H3¥ 24 79 F Type | I 289 24%

o] #EEHEE FHE

O H3¥ 24 74 F Type L, I 25 FA7L

FaHEANE TS



@ H3Y 2B 7Y ¥ Type I II 289 24
f Panizo] ZAHEXE FHEo)

@ HAHE T4 74 F Type [, I 259 249
Af 9ud gFo] FAHERAE FHEC

2) ¥3Y 24 ¥ 7939 DHEA %47} Type

L I 2% #¥¢s8e 2928 3374

& 38

O HHE ¢4 F 743 DHEA Fo97}
Type |, I 2% FAE FHN7eAE 7
=2

@ HIE ¥4 F 797¢ DHEA %97}
Type [ I 259 24+ Iadyg 37}
N7l & e

@ H3¥ ¥4 F 793k DHEA F97}
Type [, I 289 294+ @9z g
F7H71 =X E T

Il 7y
1. 87 ohe

AF 200~250g2] 8F% male Sprague-Dawley

rats(Daehan Experimental Animal Co., Korea) 37
uelg 4dE ez Algdgt d7gy IS
< TUE 836 FE3en 2443 YA F)
(circardian rhythm)& 913 124122 g3 1243
< JExE ZWg A RE dAFgi
FHENA nYALE(Samyang Co., Korea)st E&
wEdE 4E & A s
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Figure 19| AAE ule} Zo] AYPFEL CINS
#, CIDH#, SHNSZ, SHDHZ 9 4722 23
4 APt CINST H3¥ 7 F gy
HE 743 AAE5E TP #olx, CIDH
T H¥Y % F 747 DHEAE So¢e 2
oln}, SHNST Eeo¢¢e F 747 Aygs
g Foie Polm, SHDHTEE 2944 ¥ 79
7t DHEAE Foute Foltf, v ¢ 25 $£¢
F 79 A Fol Type I 289 A0
Type I 2% £33, HE2¢ dAsgz o
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CINS(n=8) I 1
op 1day normal saline adminis tration 7days

*

CIDH(n=9) I 1
op lday DHEA administration Tdays

*

SHNS(n=10) I 1
op lday  normal saline administration 7days

*

SHDH(n=10) - I
op lday DHEA administration Tdays

* Muscle dis section & brain section

op : cerebral ischemia and sham operation
DHEA : dehydroepiandrosterone
CINS : cerebral ischemia with normal saline administration
CIDH : cerebral ischemia with DHEA administration
SHNS : sham with normal saline administration
SHDH : sham with DHEA administration

Figure 1. Expermental design

22



3. oY YUY

D 434 ¢

B AT E Nagasawast Kogure(1989)7} 74
B3 F4 388 ®Y(focal cerebral ischemia
model) & ©] & & }HFigure 2).

15% enfluraned & w7tz Hiluly
g A7l ¥ 9 % F7 %W (common carotid
artery)& =&M7L W35 HU(nternal carotid
artery) & £k WATY HZo wA3A
AAE 3t 1.8cm Zol9 YdE Bl 4
222 YT probed AYFHA 240 BUG +F
235 M (middle cerebral artery) 2.2 7t= HEF
g daAZY H¥EF W4 24 A Fd)
probeE AAE F ABRFAIL F& 98§ ¥
e

HHY & ¥ AL H3Y g2 ¥F
o] o= A= FAHAER Ay A A
g d73ld HE HEHYD, HEd He o A
B 7] F(brain slicer)& ©]4389 2mm FAZ 7/

ACA— ’ml
yA
MCA—™

ECA N

%

U\QA

ICA

Silicon
probe

=

9 zztog A 2% triphenyltetrazolium
chloride(TTC) 8- W] A&o)A 60£ 44
3t91tHBenderson, Pitts, Nishimura, Davis &
Bartkowski, 1986). 4232 Aol 4oz
dAo] AT A FE Qo] =X Yo} 3
A dehdAd He2z H34 938 9%
AAHFigure 3).

2) R2.9|4&(Sham operation)
H3E fdredad FU¥8 PPoz v
o HAFS =&Y F HUFE HANNA @
1 ARPste Feolt.

3) DHEA %o

Ethanol 5mi$} MCT(medium-chain triglycerides)
ol 465mi§ &% $4e] DHEA(-androsten-3p
-ol-17-one, Sigma, USA) 1.25g& ##AIA FAF
dJeoz WE X HEF AU $£¢ ey
SHDHZ# CIDHEol 034mmolkg of body
weighte] §Fo= 18/9, 743 B F4}
(intraperitoneal injection)3}%ith.

« Ligation

ACA

ACA, anterior cerebral artery ; MCA, middle cerebral artery ; ICA internal
cereral artery ; ECA, external cerebral artery ; CCA, common carotid artery

Figure 2. Focal cerebral ischemia model. This figure shows that the
occlusion using silicon probe obstructs the blood flow to MCA
in focal cerebral ischemia model, which is developed by
Nagasawa and Kogure{1989). This figure was cited from Park .

(2002).



_infarction tissue in
cerebral cortex

Figure 3. Brain tissue in sham and cerebral ischemia rats. These figures represent that difference of
brain tissue between sham rats(lef) and cerebral ischemia rats(right). Infarction tissue
appears as white whereas nomal tissue appears as grey.
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Gid FFe 33 A(spectrophotometer,
Uvieol, SHIMADZU, Japan)& o]&&to Serva
Blue G dye’} $4€ Bio-Rad(Bio-Rad Labora-
tories, USA) 1mlE 1009] samples 1008 A4
& goo] &%l Bradford assay WHLE B
418} tH(Bollag, Rozycki, & Edelstein, 1996). 4
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o7 olgsle ERFATANA YHEld FB=
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6. AIZEN

439 A5E SPSSWIN 90 ZT2IYL of§
o 2 4 AF, Type [ O S&FA, Type I,
I 24+ Jasy, 94+ o83 ¥ A8
A FE Hog FEAAR Yehuigich d 29
Aol Kruskal-Wallis test® ®M3gen F
779 ol Mann-Whitney U test& 38 &
At RE FAH #Y5EL p<6dA A
L3122

. S3nt
1. Type |, | 2% A
98Y % F 8Yol SN BAY Type |

I 24%AE Table 1] AAR ¥} o] v 2
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Table 1. Muscle weight in four groups

G Left(affected) Right(unaffected)
TOLE

P Soleus Plantaris Gastrocnemius Soleus Plantaris Gastrocnemius
&3585) 794700 191100 969+78" 87:113°  206:19° 1009:66"
CIDH
ooy Sl 2lelas 11784130+ 101458+ 222111 12574130+
SHNS  ynhi66 23800 13061164 103111 24329 13514169
(n=10) ‘ * '
(S:fig 101475 257419 1345483 104493 248125 1382497

Values are mean+SD(mg)
n ' number of animals

CINS : Cerebral ischemia with normal saline administration

CIDH : Cerebral ischemia with DHEA administration
SHNS : Sham with normal saline administration
SHDH : Sham with DHEA administration
p<.06 +: Significant between CINS & CIDH

~ : Significant between CINS & SHNS

# . Significant between CIDH & SHNS
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H3¥ ¢ CINSTY 28540 Aaie
A€ SHNSZ# vliyMg A3, CINSTe @
& 7HAVZ, S22, vlEZ FAE SHNST
Hl8) 23 a(p=.001), CINSTY F4E 7=
gl2 F7 87+11.3mge] SHNST9 103+11.1mgH
o9 ZasAn(p=010), AYE EHI FA A
CINST9| 206+19mge SHNST9 243+29mgoll
v & F23Hon(p=008), A4S HEZ TAE
CINST 9] 1009+66mge] SHNST9 1351+169mg
of ulal 7431 oHp=.001).

DHEA 5«2 CIDHZY Z%%A7 $713s
21§ CINST HZENY A F= 7102
FA€ CIDHTY 97+51mge] CINSZ2| 79+7.0mg
Bt Z71E5icHp=004). = FHI FAA
CIDH#9 216+14mge CINST9 191+10mgeil
Hj3 Z7lsleni(p=012) #& nBEZ FAE
CIDHT9 1178+130mge] CINST 969+78mgoil

Hl3} F7bs chp=.001). B4E FARulE A
CIDHT¢ 101#58mge] CINST9] 87+11.3mgH
o F7Fon(p=.001), A4S HEZ RAE
CIDHZ9 1257+130mge] CINSZ¢| 1009+66mg
o ®l& F7}+s1% vHp=.030).

DHEAR N7} Z&FAE ol AT FEA)
€A CIDH#3# SHNSTS vZEA3 Az
CIDH#¢] <854 SHNSTo vls] 3& =3
=3 " E294 42 98%, 109% olatAl e
Ao e} FAXNZ 3Esx ey

2. Type |, || ZMT F8Y
H|23 &ty

M) 7t 2
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Table 2. Muscle fiber type proportion and cross-sectional area of soleus muscle

Left(affected) Right(unaffected)
Group Proportion(%) Cmsa:;as(e;:;;)nal Proportion(%) cm;::f;‘?;mal
TypelI Typel Typel  Typell Type I  Type II TypeI  Typel
OIS 030420 70424 3142:581° 6502210 869:21 131:21  33374536° 847213
OIDH 811249 120049 32866 973:254 825:50 175t50  3313:408 9724274
oI 896:29 104420 674788 O76:208  SOLi24 109:248 4236724 8834238
OIDH 93121 107421  3843:450@ 990.:349 906+16 04+16 4094683 Q06303

Values are mean+SD
n : numbers of animals

CINS : Cerebral ischemia with normal saline administration

CIDH : Cerebral ischemia with DHEA administration
SHNS : Sham with normal saline administration
SHDH : Sham with DHEA administration
p<0b "~ : Significant between CINS & SHNS
# ' Significant between CIDH & SHNS ‘
@ : Significant between SHNS & SHDH
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AfelA Fod Aozt JEhdh vl F9 Type
L I 24%F 7948 ugd A4EF0N 9% A
o] & B

F}E S0 Type 1 246 JadH o4
CINST$} 3142:581/m*e SHNSZO 3567+788u
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Type 1 24F Hl&9A CIDHTY 87.1%%
CINSZ9 930%°] ®l8)] #Zastie AFE e
AR Type I 24 F 8 CIDHTY 129%7}
CINSZ9] 7.0%°] vl3] Z7lshe AE%E e
e,

DHEA% 97 Type | I 24% 3994E o
= Az HABANI=NE B4 Z2d, BAE
Type 1 24 YoAH L CIDHZY 3313:408m
20] SHNSE® 4232+¢672mfs} wlmstd §olgh
Hol7h e Ao et (p=025) BAAR 3
E3tA] Rt

%%, DHEA $2 SHDHZ9 Type [ I &
AH gumHo] SHNSZo| v} 73t Ex&
A A, & Type 1 47 Juadzye
SHDHTZS 3843:450mfo] SHNSZ] 3567+788’
B} 713 tHp=.032).

Q 4

=139 2HG YUUAHL Table 3004 B
wps} ol ul 7o $&3 P42 Type I 24
f dadyo) g xejr} A Ao e
thp=.008, p=.008). &% Z3Z Type I =MHH
FPuAH e CINSTZY 2538:189mPo] SHNSZ S
3733:146mrol  H18] 329 7 3H1.o.m(p=.036),
A& ST Type I 24+ 993 CINS
9] 3608:278m’e] SHNST9] 4187+101m2e H]
3] 21% A8 THp=036).

DHEA 592 CIDHZS Type |, I 24+ 3§
dd o] CINSZo bHl3) F7IIAeAE EA4S
A3}, Figure 591 AR Hie} go] @& ZH2
Type I &A% MU CIDHTY 3442:264
mte) CINSTS) 2538:189mrol sk 356% %7}
319 tH(p=.049).

DHEAS7F Type |, I S4% FUddE o
L A% HEA7EA BME 23, A4S Type

Figure 4. Leftlaffected) soleus 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 fibers of the soleus in CINS rats on the left and that of CIDH rats on the right.
Affected soleus muscle shows variation in proportion of Type | muscle fiber. Type | muscle fibers
are dark and Type ii muscle fibers are light{ATPase stain, X 100).



Table 3. Muscle fiber type proportion and cross-sectional area of plantaris muscle

Left(affected) Right{unaffected)
. p—r— —

Group Proportion(%) Cross Sec‘:;"" Proportion(%) Cross sect;onal

Typel  Type I Typel  Typell Typel Type I Typel Type II
&EJSS) 18.3+96 81.7:56 1193224 2538+189" 152137 8438125 892+180 3608278
((:f_;:’g 134124  866:24  SB1:161 3442:264+ 18982 B8L1:82 896122  31U5I6H
2:“1‘50) 199324 80.1+32¢ 058101 3733146  147:16 853t16  S813:214 4187+101#
SHDH

(n=10) 14860 85260 8504266  4089+338 143428 8.7:28 886+170 4420248

Values are mean+SD
n : number of animals
CINS : Cerebral ischemia with normal saline administration
CIDH : Cerebral ischemia with DHEA administration
SHNS : Sham with normal saline administration
SHDH : Sham with DHEA administration
p<.06 +: Significant between CINS & CIDH
~ : Significant between CINS & SHNS
# : Significant between CIDH & SHNS

i Y Z

Figure 5. Left(affected) plantaris 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 plantaris in CINS rats on the left and that of CIDH rats on the right.
Affecied plantaris muscle shows variation in proportion of Type | muscle fibers between CINS and
CIDH. Type | muscle fibers are dark and Type | muscle fibers are light(ATPase stain, X 100).

I 234 Yudde CDHZY 3796t165miel 7 lE Reg uUehlp=025) A4z 3&s
SHNSZ9 4187x101m’s} v¥)msted H93 o] = B}
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v} 8- Z(gastrocnemius)®] 4% JdHEFHL
Table 4914 B uie} Ze]l ) 9 #&3 A
4&9 Type I SHFAA FoF Aol& el
tHp=026, p=024). &5 BB Type I <HF
oAy L CINSTY 3063+485m’o] SHNST <
4673+939mle] I8 345% Ao (p=.029),
A4E v B2 Type 0 24+ ISP CINS
9} 2727+403m’0] SHNST¢| 5158+602m’ell H]
8 47.2% 723 tHp=.001).

DHEA 592 CIDHT9 Type [, I 4% 3
g el CINSE vla} F7hlexE 4
27 Figure 6] AAIE ule} Zo] {Z w|E
Type I 4% JTAAL CIDHTS 54261968
mce] CINSZ9] 3063:485m’el ¥l& 77.1% =7t
5929 (p=014), A4F B2 Type I ZHH

(U

L

FIARH L CIDHTY 4748+564m27} CINSTE 9]
2727+403m2)  ®13 74.1% F7}5ATHp=.004).
DHEAR 47l Type L 11 24+ HddA & o=
B HEAIIExE 4% ZAs, CIDHZ#
SHNS®3Ztl 45 vE29 Type [ I 24+ ¥
2EAL fFof Hol7t Yl Aoz ey F4
Az Y& Aoz B+ Ut

3. Type |, I| 28| ZHMF
CHHE B2t

Type 1, T 289 2944 293 g3e
Table 501 ANE uish Zo) vl o] B3 3
35 7AAEI2AA Fo@ Aol7t e ReE v
ehet,

H8¥ #¥2 CINSS 244 wed B3
o] AAYEAE BAT Ad, B vE2Y 2
44 BU PPl CINSZe) 32434165me/g

Table 4. Muscle fiber type proportion and cross—sectional area of gastrocnemius muscle

Left(affected) Right(unaffected)

Cross—sectional Cross-sectional

Growp  Proportion(%6) rossTsecton Proportion(%) rossTsecor

area(um”) area(sarf)
TypeI Typell Type 1 Type II Typel  Typell Type I  Type I
(cnn:gs) 230:89 76189  1307:228 3063:485° 227432 713132 1256128 2727+403°
(CES 199+155 801+155  1062:919 5426+068+ 13854 862154 8014421 4748564+
a}}fos) 2424136 T58+136 1680720 4673:930  152t44  848t44 1013295 51584602
(SES 151404 849:94  1087i511@ 5773t927 15169 849469 1006500 54841518

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
SHDH : Sham with DHEA administration
p<.05  +: Significant between CINS & CIDH

~ : Significant between CINS & SHNS

@ : Significant between SHNS & SHDH
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Figure 6. Lefi(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
i muscle fibers. The number of Type I muscle fibers in CINS rats are less than that of CIDH
rats. Type | muscle fibers are dark and Type Il muscle fibers are light{ATPase stain, X 100).

Table 5. Myofibrillar protein content of Type | and Il muscles

Grou Left(affected) Right(unaffected)
Soleus) Plantaris  Gastrocnemius Soleus Plantaris  Gastrocnemius
OINS  4B0:M5 720833 34165 BL0$43  744#37 331207
ODH g50:53¢ 7676100 3283212 633114+ 762469 3374244
NS 5026107 789¢33 34263 633199 777435 3274116
COHDH - e36:59  783+44 330184 60978 78835 3314153

Values are mean+SD{mg/g)
n : number of animals
CINS : Cerebral ischemia with normal saline administration
CIDH : Cerebral ischemia with DHEA administration
SHNS : Sham with normal saline administration
SHDH : Sham with DHEA administration
p<06 + 1 Significant between CINS & CIDH
~ : Significant between CINS & SHNS

& SHNS#¢ 3425:6.3mg/goll vl ZAasR DHEA %o & CIDHZ9 Type I I 259 2
ouj(p=.049), F4& tAR 2 YR 99d d44F 9E gl CINSE vl3) Frksile
#%& CINSTS 51.0:43mg/gel SHNSTS AE BA® A3, €% /A 2948+
63.3209mg/gel W8] 78 Hp=.038). #3 ¥ CIDHT Y 65.0:53meg/ge] CINSZ2]
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489+145mg/gell B3 35% 78t th(p=.032).
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ArEHe Aot HIE % F 149 HF:L
CINS¥ 242£16.3g, CIDHT 247+16.3g, SHNS#
238+99g, SHDHT 235188z 8 dl & X% #
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Z, SHDHZ L ¢ ¥ 24%yH A ATl 5
7hetdch, 28y CINSTE H3¥ fdse §
195E AFo] Ao £& F YA E ¥
ARG AFez EI}A ZI

AP Y AFd 2FHA DY AFE
A% A3 Table 694 B wlel Zo|, CINS
2] AYAIFA AF 64£179g A FAY
A% 238+283g7 Blwdd  FAHUTHp=.049).
CIDHT9 J3@ANFA AMF 263:133ge 54 A

A AT 269:£12.1g0 vis K@ Ao} Qe
Aeg eyt SHNSTE APAFRA AF
250+8.9g°l wla] E&-A A MFo| 273t11.0g
o2 F718IYLeni(p=.000) SHDHZY Z53A
A AFL APAFAA AT 262£10.1g0 Bl
Z71e Aoz el th(p=.005).

Table 6. Pre and post body weight in four groups

Post-wt

Group Pre-wt Post-wt Pre-wt(%) o}

CINS(n=8) 264179 2381283
CIDH(n=0) 263133 269:12.1
SHNS(n=10) 255+89 273110
SHDH(n=10) 262+10.1 277487

90.1213.1 049
1022139 751
105.3+4.1 .009*
1069+38 005+

*p<05 Values are Mean+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

SHDH : Sham with DHEA administration

Pre-wt : Body weight at the start of experiment

Post~wt : Body weight on the last day of experiment

Body weigt(g)

-~ CINS
e CIDH
—ar~ SHNS
-a-SHDH

Post-op days

Figure 7. Changes of body weight in four groups. CINS : Cerebral ischemia with normal saline
administration ; CIDH : Cerebral ischemia with DHEA administration ; SHNS : Sham
with normal saline administration ; SHDH : Sham with DHEA administration.
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Values are meantSD(g)

p<.06
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* : Significant between CINS & SHNS

# : Significant between CIDH & SHNS
@ : Significant between SHNS & SHDH

Figure 8. Total diet intake in four groups. CINS : Cerebral ischemia with nomal saline
administration CIDH : Cerebral ischemia with DHEA administration SHNS : Sham
with normal saline administration SHDH : Sham with DHEA administration
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