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Effects of Salvia Miltriorrhiza Radix on Neuronal Apoptosis following Intracerebral

Hemorrhage of Rats

Hung—Gi Lee, Youn—Sub Kim

Department of Anatomy—Pointology, College of Oriental Medicine, Gachon University

ABSTRACT

Objects : The purpose of this study was to observe the effect of Salviae Miltriorrhiza Radix(SMR) water—extract
on intracerebral hemorrhage(ICH) and neuronal apoptosis in the injured areas,

Method

ICH was induced by the stereotaxic intrastriatal injection of bacterial collagenase type IV in

Sprague—Dawley rats, The rats were givened oral SMR treatment once a day for three days after the ICH
treatment, TUNEL positive cells in the affected regions were performed by TUNEL assay, Bax and Bcl-2
positive cells by immunohistochemistry and the Bax expression by western blotting method,

Results : The results are as follow;

1. SMR significantly reduced the number of TUNEL positive cells in the peri—hematoma reigions of ICH—induced

rats,

2. SMR significantly reduced the number of Bax positive cells in the peri—hematoma regions of ICH—induced

rats,

3. SMR did not affect the number of Bcl—2 positive cells in the peri—hematoma regions of ICH—induced rats,
4. SMR significantly reduced the Bax expressions compared with ICH group in hemorrhagic hemisphere of

ICH—induced rats,
Conclusion :

These results suggest that SMR is effective in reducing neuronal apoptosis,
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1. A8%E

AFEES ahbto]| 98 (Nara Biotechnology, Korea)
oA YT 11579, <F 300 g A9 Sprague—DawleyA|
SR AFHE AT FF=E 2= (21-23T), &=
(40-60%), =7 (12417t F/)o] AFHo 2 [A=HE AR
Ao BEdgeet AARE A-5A 535 ARSEA, A
A 3o 13 ol FSAIZ & AT

2. ke Az % Tl

E Ao ARMSE Fi: (Salviae Miltiorrhizae Radix,
SMR)2 (F)3]BH| oA FstAct. A&t f2 400 goll
3,000 mle ELS 7kt HEeta, AFdHE  rotary
evaporator2 Y 5% ¥ FZAUX 4t 152.0 g9
FEES 9o 82 38.0% °1¥eH, 500 mg/kgs A3
=Y 13 BAFoR o H2ZAEE 59 3A7F THE
oF 20A17F 7HH o2 F 33 AFEFEY FQ

A A FAEY HAE AL AW LU collagenases T
A= (Shamw)¥} o]t APz o]of A

ZA| collagenase® FYdt HRAEFE S FHAZ iz
T (ICH®) ¥ dizgy o] Hzx&ds ikt o A
B FEES AT 5o AEFRYE (ICHHSMRT)LE U
ok, 4 29 APSEL 12mEy & 36utElE ARt

PRSECES EEe:

HzZ&Ed K{HM2 clectronic temperature controller
(CMA150, CMA, Sweden)Z AAAIL (37+£0.5C)°] A
He AHolA, 2% isofluraned ZFF 70% N0¢F 30%
Op gas® FUuHH 3tollA o]Folzien, Fdagt HL 7t
202 pentobarbital sodium (50 mg/kg)S EFFAF 314
o, S£EIE sl Aestd theat 2 29)

utHE 3 WEE =AY LHGX (Stoelting, USA)
of 1T vy FARY AFAHS wet fRE dfste F
hEol EHuUA st T3S bregmaZHE AYoR
0.2 mm, $=°2 35 mm YA A7|=LDL A3} oF
1 mm A9 FAZ AFE W=, HAZY nZZA A A
Z=]  Hamilton FAF] (26—gauge, 10x 1, Hamilton,
USA)E A9 (dura mater)22EE 55 mm Zo|& A%
Al Adstsct, ool 1 41 Weol 0.23 UY bacterial
collagenase type IV (CO773, Sigma—Aldrich, USA) &<
< Hamilton FAF7|o] 925 micropump (Model 310, Kd
Scientific Inc, USA)E ZE3}e] 0.1y I/ming £=2 F9
stgict, Collagenase &M Qo] B¢ Fo|= oF 1083t
Hamilton FA|S §A359 collagenase &2 982 Ht
AstP e, o]% Hamilton FAVIE AASL F/HEe A
F2 bone waxZ H|Z T AUE FARY mRE Bt

el AofuA stk

5. =79 Mg

HA 2 A GAE A H2ZEE 8 48X & AE
FE% pentobarbital®] EZFAIE A v & N
3l AARS &8k 0.05 M phosphate buffered saline
(PBS)} 4% paraformaldehyde® ZE3] TF3lgch o]&
HE &9 o2 24A7F A= post—fixationd}il, sucrose
fdo FH FHAFRY. oE HE 40Ty dry
ice—isophentane Mo 2 ZAA7|1 ZAAHS Az o
M= -80Ce] EHSATE HRZL cryocuteE 30 1 m
FAY BAEHORE A|Zste] GAof ARG

6. TUNEL assay

Terminal deoxynucleotidyl transferase (TdT)S AR5}
o] DNAZTO] NZAFAE HA3= ApopTag Apoptosis
Detection Kit (S7101, Chemicon, USA)E AM&3}goH,
HgL AxAPE Algshs AgAd Wittt TdT enzymes
37T 7hs QFHlolEOlA 1AIZE FF ¥REAlZ]IL PBSE Al
A%t T3 anti—digoxigenin peroxidase conjugate®l] 30&
Zt, peroxidase substrateo] oF 587F WRSA]A WAA|F|1L
542 AFsEd. S 0.5% methyl green §Hoz
1087 WA FAE & o gstl Fdste] 2ARES

Azsi e,
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oA 108%F BESAIX] Tt ohA] 33 Aol ¥ 10% normal
horse serum (Vectastain, USA)T} bovine serum albumin
(Sigma—Aldrich, USA)E PBSo 42 blocking solution®]
g A A WA olF 33 Mo W & 1X FAE
sttt 1%} A= anti—Bax (AB7977, 1:500 dilution,
rabbit polyclonal, Abcam, USA)Q} anti—Bcl—2 (SC7382,
1:500 dilution, mouse monoclonal, Santa Cruz Biotechnology,
USA)E ARg3tEon, PBSY Triton X—1002 41 oz
3l4gt & 4CoA BEAIFTE thE biotinylated anti-rabbit
secondary antibody (1:200, Vector Labolatories, USA)o] Al
204 1AZFERE BREAIZIRE, 2FE PBSE oW =
avidin—biotin immuno—peroxidase®] ¥ wa} 2tz 14]
7R vr2A AT e 0.05% 3,3 —diamino—benzidine
tetrachloride (DAB, Sigma—Aldrich, USA)ojlA 287t 2hA
A713, SISk B The Belste] 2HEES AR
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TUNEL EAE A17AA|Ze DABZ 2hE Bax®} Bel-2
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@n73 (BX51, Olympus, Japan)& ARESte] #Estglon,
ZF A7) I A= FAARS Al =5 S5t v|astel
ot NS MEZE 4SS Yol 24 S GRS
A|2"lol| AAS}RL, Imaged software (ver, 1,41, NIH,
USA)E ARE3tY HEE FHRPOA Fs AlZ 5 &3
3 The 9AHWE (107 m) g RSt AR ARSSIATh

9. Bax protein ¥d%Y9] western blotting 3

HRAEY 9 4807 T AWSES 7180] pentobarbital
BARAR AN F 24 gEsel U 45T O &
d Z geWFE ice—cold lysis buffer2 Tfa-E E2s}
3 Aslgirh, 4491 western blotting HPHe]l ko™, 7.5%
polyacrylamide gelso|A 110V, 2A|7tF 5<%t electrophoresis
a9t 12k FA= anti-Bax (AB7977, 1:500 dilution,
rabbit polyclonal, Abcam, USA)Z incubationd}x, ECL
Western detection reagents (Amersham Biosciences,
USA)Z A=3}9d. Internal control2 g —actin (1:5000,
Sigma, USA)& ARSI OW, Image J software (ver,
1.41, NIH, USA)E A}&3}o] densitometrydtil, Sham<:
o =Aof vl TEF7} &S AR ARSI

10. SAA=

Z2A% BE ZFE student's t—testES AMESEY] ICHEH
ICH+SMR AtolofAl P<0.059] fol¢=Fo & HEat%ct

4 3
1. TUNEL EX|A|Ze] i3}

H2AEY P 28 FARFNN AZAAA AEQ

TUNEL EANZE S93 4AH
Sham7-2 1,3+0.97l, ICHZZ 36.8
Uehigich g §o3 ICH+SMRZS 28.5+2 T2
ICH] ®]3] P<0.059] 24 9= TUNEL EA|AZ9] 2t
28 Yot (Fig. 1).
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Fig. 1. Effect of Salviae Miliorrhizae Radix (SMR) on TUNEL
labeled cells in peri-hematoma of ICH—induced rats.

(A)  Representative sections of TUNEL labeled cells in
peri-hematoma (scale bar, 100 x m). (B) Number of TUNEL
labeled cells in perichematoma. SMR significantly reduces the
TUNEL labeled cells compared with ICH group (*, P{0.05; n=6).
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Fig. 2. Effect of Salviae Miltiorrhizae Radix (SMR) on Bax positive
cells in peri—hematoma of ICH—induced rats.

(A) Representative sections of Bax positive cells in peri-hematoma
(scale bar, 100 x m). (B) Number of Bax positive cells in

peri-hematoma. SMR significantly reduces the Bax positive cells
compared with ICH group (*, P{0.01; n=6).

3. Bel-2 oPuRS AZS| W3t

H222E A9 2Y FURHNN Bl-2 FHUS A
E2 FUF QAL ST A, ShamPE 1.2+0,7
]

A, ICH¥-Z 18.3+1.8M=2 B2 3715 ettt Azs
Eojgt ICH+SMRZL 20.5+1.2702 ICHZo| B8} Z7}st
fov FAA Fo82 At (Fig. 3).
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(B)

Fig. 3. Effect of Salviae Miltiorrhizae Radix (SMR) on Bcl—2 positive
cells in peri-hematoma of ICH—induced rats.

(A) Representative sections of Bcl—2 positive cells in peri—-hematoma
(scale bar, 100 # m). (B) Number of Bcl-2 positive cells in
peri-hematoma. ICH+SMR group shows a increase of the Bax
positive cells, but it is not significant statistically compared with
ICH group.

4, Bax W3] W3}t

HEAEY A FAR Tl Box YRSE 2

At A7}, Shamitol Hlate] ICHZL 3.4+0.18) 2715+
ot S 5% ICH+SMRZES 2. 2+o 2H|Z ICHZo| H|
3 P<0.0019] m$ 494 Y& Bax WYY A4S Ut
At (Fig. 4).
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Fold change to Sham

Fig. 4. Effect of Salviae Miliorrhizae Radix (SMR) on Bax
expression in hemorrhagic hemisphere of ICH—induced rats.

(A) Representative western blotting image of Bax expressions in
hemorrhagic hemisphere. (B) Fold changes to Sham data of Bax
expression, SMR significantly reduces the Bax expression compared
with ICH group (*, P{0.001; n=6).
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