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EFFECT OF BATRYTICATUS BOMBYCIS ON THE CEREBRAL
HEMODYNAMICS OF RATS
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ABSTRACT: Oriental medicine prescription has been used for the treatment of various
clinical symptoms associated with cerebral apoplexy. However, single herb drug does not
used cerebral apoplexy and there mechanisms of action have not been defined, and it is
not yet known what effects they have on the hemodynamics of cerebral circulation.

The study was aimed to investigate the effect batryticatus bombycis(BB) on the
vascular systems including changes in blood pressure (BP), and regional cerebral blood
flow (rCBF) and of male Sprague-Dawely rats. The changes in rCBF were determinated
by laser-Doppler flowmetry.

1. Blood pressure was not affected by BB in rats.
2. rCBF was increased by BB in a dose-dependent manner.
3. Pretreatment with methylene blue(lmg/kg), and propranolol(lmg/kg) did not inhibited

BB induced increased in rCBF.

4. Pretreatment with propranolol(lmg/kg) was increased by BB in a dose-dependent
manner in blood perssure.

5. Pretreatment with ODQ(10 #g/kg) and L-NNA(lmg/kg) were inhibited BB induced
increased in rCBF.

6. Pretreatment with L-NNA(Img/kg) was increased rCBF in a dose-dependent manner.

These results suggest that BB causes a diverse response of blood pressure and
regional cerebral blood flow(rCBF). The increased in rCBF is also mediated by nitric
oxide synthease and guanylate cyclase.

Key words : batryticatus bombycis(BB), regional cerebral blood flow(rCBF),
laser-Doppler flowmetry,
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fEmE KRES FEmSRel RS niXe
BAR hollAd 7HE ERME B@md A2
22X S mE tael slolA ojmd FHNoE
E RAr mike B2 Witd #REHs e
By Hias REMY BRS BEoE 3,
B L £RAMe E2E8 8 JgdAM=E
R BEY ol2 WY B 9 JETEKo] #M
BBl glol £ o2 WY SETE B
Netne B— e ERoEME 94 #HfL
g AA3la ot oMY KEmE HES M7
Aol 22 g3 7tn UJol=E EFEn BE
FoMe ojol i T HREE B8 1B
B FRG®ROEA AU f#ErEe] A %3
Hifolct.

HEE A MmE KBS R g B
o] RS B, B B IR 47HA 9] #FEoR
P BE fER A BB BEE
FEg RS o, ol FE I ¥
w2 EE RS FEAARD

BEANNE FHEHE FRES FEiRl —
BEes (ERslT #EHEeln, ol ¥
ARES HEF UlHe EYEA BES
Follztoll Bate, ¥ B & mEHe HkE 1A
I3, WA, gRERZ 2 LREEEY &
feo= HEfE, HHX VEWEIER, 1SEE, thiE ¥
2 e Eikel RSO

A Wogol e MezEpe BT Bl (EA
Ha e By T aBEe MEH SEE
skl e HWO 2 MBS MaclLab® data
Macintosh computer2 ¥ data acquisition
systeme FIMste] MmpEe] #H@HeS WEsha,
BFS Mm-S laser-DopplerZ {#fi3}2 open
windowe] Hp %oz RFiMmAe  E
(rCBF)& #MlEstdch =% Mg MEe
geiRst oAl ETE R MEIEE GRSk B
£ AHHgon HET FHREE AU ol

#&she vlolth

0. HBME R Hik

1. EREY L A

1) 8%

HEES §9E 300gM/tel Kt Sprague-
Dawley* 8F & HRER £E7) MWELS @&
BipolAM FEHERI kA& FHF fiiasta
A 2AH Lk EEE B EEAZ % €
A&

2) BH 2 RKE

gl AT FAE BEYOAER #MERK
B Ambeol A A RSk,
propranolol(Sigma), methylen blue(Sigma), N®
-nitro-L-argirinine(Sigma),  1H[1,2 4]oxadizolo
[4,3-alquinoxalin-1-one(ODQ:Tocris  Cookson)
2 e} RIS iR AES FAMAC

2. BB

1) &k AN

2 100gS 3,000ml A EgaIdd EE
K 1500mish G2 9 the, 12047R s
o d& GRS IEAKE @A
5000mpme.g 30 EOoES % rotary
vaccum evaporatorol 2ol HEE iEfEstd
100mi7}F S A 3te] Fme = (EfHs A

2) ARO ME 2 RBFMLERA
BB

(1) 4 Fili BT
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HHE urethane (750 mg/kg, ip.)2 2 i
A7l 8BRS 37~38 °C2 #hd + o
=% heat pad ¢ MEAMZZE EEIT 2
& mEE #ahs HEstr] st KEaghip
KBEENE A€ polyethylene tubeoll #ifh
¥ pressure transducer (Grass, USA)E &
8l [MmBE-S MacLab® Macintosh computer
2 BE data acquisition systemo) ngksh
Rt

(2) Laser-Doppler flowmetry

HEBWS stereotactic frameo]| BEEA]7)
I EYRES o2t BHEE UEslY BEES
BEHiA 7 % bregma®] 4~6 mm {#F, -2~1
mm BiA Ef 5~6 mme craniotomyS
HafTsk ek old HEES FAE HAR oF
A A EEA Mm-S BFILEES o
Laser-Doppler flowmeter(Transonic Instrument,
US.A)& needle probe (7 08 mm)E X
B (BHIHZE) mE KEY ZHEC HEF
stereotactic micromanipulator® {5t
WIEER] ZAH2HA EEANZY. —F B
M ¢ BEANZ % BEHE protocold] uwhe}
IR BTRE M # (regional cerebral blood flow,
rCBF)& Ml $o)

4-5)

3) HEtEE

el #EH M E Student's paired and/or
unpaired t-testoll #KstH o™, p-value’t &/
IR 0.059 gh-& Holv Ll HES £ B
FE A

. EERE

1. B7EEo] B viXE B8

el migel] ofdh mEEel MRS W)
71 #lsto] BEHR GEES FIER Kiste

#ate MRS BRIAT. HEFHS mES
100.00£0.04¢11 o5, HEE.01 ~10.0mg/kg)
€ BENZ RHESIF o BHER HallA &
¥ REEFe] mERe b7} icH(Table 1).

Table I. Effect of batryticatus bombycis

extract on mean arterial blood
pressure in rats

batryticatus bombycis

(mg/kg, i.v.) MABP(mmHg) Percent
Control 9657+389  -100.00£0.04
0.01 97.10+£3.40 100.50%0.03
0.1 9751£3.60 100.9740.04
10 99.30£3.78 103.30£0.04
100 100.33£2.70  103.90+0.03

The mean with standard error was obtained
from 6 experiments.

* : Statistically significance compared with
control(mg/ml) group( * ;P<0.05,
"P<0.01, *"P<0.001).

2. aERe] FFISMER vlX= R

HRY RESmEEY B AEEe &R
£ BlZs d3d BEZ AEES %HE
(iv.)3t #BkEe REFENHEES #HS laser
-Doppler flowmeter2 BIESIFTE HEHY
RFSmTES 1000020030190, “EEL
(0.01~100mg/kg, i.v.)& BEl k73t 100.77
004, 12482004, 12840+0.05 2 13321+

00322 X BMNE JelWcKTable ).
Table 1. Effect of batryticatus bombycis on

regional cerebral blood flow
% change in rCBF

batryticatus bombycis

(mg/kg, iv.) rCBF Percent
Control 401%£0.13 100.00£0.03
0.01 4.40+0.17 109.77£0.04
01 500%0.18  124.82+£0.04°
1.0 515%0.24 128.40+£0.05"™
100 5.34£0.15 133.21+£003™

Other legends are the same as Table I
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3. Propranolol #igiE7l HERS
M) vzl B

AR muEel i aEEe RS A3
71 98k R XA EEEIQ
propranolol(3mg/kg, iv.)S HIEESIT BER
2(001~100mg/kg, iv.) BEES FIEA KH
sto] #bale mEES BRI HER
Mm-S 1000000601, HEEOO0L~
100mg/kg, iv.)< EEC KiFst 10688*
0.06, 112.21+0.04, 116.31+0.03 ¥ 117.80%0.03
o2 FEI 8MmE Jepdci(Table M.

Table HI. Effect of pretreatment with
propranolol on the batryticatus
bombycis - induced in mean
arterial blood pressure in rats

W%”ﬁ“ksgb?:‘?y A MABP(mmHg) Percent
Control 83.65£4.92 100.00£0.06
0.01 8857491 105.88+0.06
01 93.86+3.39 112.21£0.04
10 97.30+£2.60 116.31£0.03"
100 98541254 117.80+0.03"

Other legends are the same as Table I

4, Propraholol MREZE aEEe
RS R vxle R

BaRY RAmEREY BT aBEBEe e
S REAEZIAEI]  ETEHR A Z AN R
Q1 propranolol((3mg/kg, i.v.)S HIREBESIL #
B2 ABEES FIRA REstS 8l B
FriSmpiE el #F2 laser-Doppler flowmeter
2 WEstdTh HWENe  RAMmRE S
100.00+0.0501912, “EE(0.01~10.0mg/kg)
< 123.04+0.04, 137.42%0.04, 133.15X=0.06,
12321 £0.06, 123.89*+0.062 I EWE 1}
e} tH(Table IV).

Table IV. Effect of pretreatment with
propranolol on the batryticatus
bombycis - induced in regional
cerebral blood flow

% change in ICBF

batryticatus bombycis

(ma/kg, iv.) rCBF Percent
Control 3671018 100.00£0.05
0.01 452£016 123.04+0.04"
01 505£020 137.50£0.04™
1.0 505019 137.42+£0.04°"
10.0 489+029 133.15+0.06™

Other legends are the same as Table L

5. Methylene blue #iERE’l A%
B g vl 8

EBe Mo i AEES BRE R
71 18t cyclic GMPS] 4 BEEF#ESQ guanylyl
cyclaselEIEIQ! methylene blue(10mg/kg, i.v.)
& FRESHL BEHZ EEE0.01~10.0mg/ke)
g BIER RSl Bkl mEsS BN
th. mEEe] B HEBR) vl FES &
{b= UK Table V).

Table V. Effect of pretreatment with
methylene blue on the batryticatus

bombycis - induced in mean
arterial blood pressure in rats
Mt?%ﬁ'bmds MABP(mmHg) Percent
Control 91.39%£7.21 100.00£0.08
0.01 88.82£558 96.631+0.06
0.1 89.70+4.95 98.15%0.06
10 ) 92.78+4.97 10152X£0.05
100 9912462  10845+0.05

Other legends are the same as Table I.

6. Methylene blue HiE#E7l A&
Heo| Riiisigel vixe 2R

EES RASmRE HI AEEe

RAHE
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& a7 1Ystd  cyclic GMPS A pEEE
guanylyl cyclase #I4#(S]  methylene blue
(10mg/kg, iv.)E FIRES L REHNZ BEE
£ BHIER KEstY #8bae REFTSnREe
#F)-& laser-Doppler flowmeter2 HIE3HA T
LR e RAFTIIMTES 100.00£0.030]% 2,
BEiEE(0.01 ~100mg/kg) = 124.3010.05, 142.44
+007, 14638+008 ¥ 11333X0062Z HEF
g JebAcHTable VI).

Table VI. Effect of pretreatment with
methylene blue on the batryticatus
bombycis - induced in regional
cerebral blood flow

% change in 1CBF

batryticatus bombycis

(me/kz, iv.) rCBF Percent
Control 4.02%0.12 100.00+0.03
0.01 499%0.25 124.30%0.05™"
0.1 5.72%041 142.44£0.07"
1.0 5.88+0.46 146.38£0.08"
10.0 45510.28 113.33£0.06

Other legends are the same as Table L

7. ODQ7t BAERS ME vX< B8

ERe meEel ¥ AEEY ZRE KW
7] 93led cyclic GMP2] 4p##<] guanylyl
cyclaseilif#EIl ODQUO g/ke, 1.v.)E HIEE
Blal MENE HEES WIEA Hegste] 8L
st mES Bk miRe #be $iE
Bol lbate] HEZ ke YATHTable V.

Table VI. Effect of pretreatment with ODQ

on the batryticatus bombycis -
induced in mean arterial blood
pressure In rats
batnficatys, bombycis  MABP(mmHg)  Percent
Control 105.15%£1.91 100.00+0.02
0.01 101.70£2.26 96.72+0.02
0.1 105.99+2.26 100.80£0.02
1.0 112.06+£2.17 106.57£0.02
10.0 111.63£2.10 106.17£0.02

Other legends are the same as Table L.

8. ODQ RRE/T AERS RS
el w3 R

MRS REEmmE B aEEe] MEE
< MY cyclic GMP] A4 EREERR
guanylyl cyclasefliE#IQl ODQO0 xg/keg, iv.)
g migEsy BENE GEES FRA KR
3o} BMLsl:= RBATSMTES S laser-
Doppler flowmeter2 RESAT. HWEHS B
FifsmmES  334+0.10010eH, HEEO0O0
1~100mg/kg)2 3.15%0.13, 328%+0.21, 3.33*
025 % 3330248 RFISmEES] BWE F
B misk s oi(Table VID.

Table VI Effect of pretreatment with ODQ

on the batryticatus bombycis -
induced in regional cerebral blood
flow
batryticatus bombycis
(me/kg. iv.) 1CBF Percent
Control 3.34%0.10 100.00£0.03
0.01 3.15%0.13 94.4810.04
0.1 3.28+0.21 98.29+0.07
1.0 3.33+£0.25 99.86+£0.07
10.0 3.33+0.24 99.68£0.07

Other legends are the same as Table L

9. L-NNA #iRE/l aEEe] Mgl
w3 B

ERY miRol i3 mEEe ZRE At
7} 98to] nitric oxide(NO) synthase #HIH(<!
L-NNA(L,-Nitro-L-Arginine, lmg/kg, iv.)E
FimEstL BEHNES oBEBES BIRA HHEs
o bl mES BESAT. MmeEe Bt
= OHEe] sted FES S JERG
(Table KX).

Table IX. Effect of pretreatment with L-NNA

on the batryticatus bombycis -
induced in mean arterial blood
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~_pressure in rats

W‘%’st MABP(mmHg)  Percent
Control 102.83+2.89  100.00£0.03
0.01 108.43£395 105.45%0.04
0.1 113.78+£537 110.65%0.05
1.0 116.45+545 113.25+0.05
100 119.37+4.15 116.09+0.03"

Other legends are the same as Table L

10. L-NNA #wiRiE} aEEe RlEn
Higtel vzl B

B RFEmREY WS aBEe
< ZERAEL7I 38k nitric oxide(NO) synthase
A L-NNA(L,-Nitro-L-Arginine, 1mg/kg,
iv)E FIEES Y BEJNZ GEES BIRR
RSt gpile  RBASOEEY B8
laser-Doppler flowmeter& WIZE3} AT HIEER
o] BFSnRES 325101009, HEE
(0.01~100mg/kg)e 316%016, 3.28%0.18,
33241024 ¢ 3400228 BES MHE e
Wk (Table X).

Table X. Effect of pretreatment with
methylene blue on the Dbatryticatus
bombycis - induced in regional
cerebral blood flow

batryticatus bombycis
mg/ke, iv) rCBF Percent
Control 3.25%£0.10 100.00%0.03
0.01 3.16x0.16 96.96 £0.05
0.1 3.28£0.18 100.81 £0.05
1.0 3.32+0.24 102.00£0.07
10.0 3.40%0.22 104.48 +0.07

Other legends are the same as Table L
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@}4) global ischemia®t focal ischemiaZ E4>
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.

mmase® 84 TERERER T OREHE
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i, ZREF, OB, LETE, NRER 2
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FRRE QL BRI, GrsE 2 (LRSS
WEEo 2 FAFR, BRL TAWEIER, 1BWE, MR,
R R S Rkl AT,

o) (/" Laser-Doppler flowmeter
(LDF)E= Dopplerg& {#M3 laser wavesZ
FRIMER BE BIESHE Hik flowmeters AL
o\ mEe iE@stE Fmik e 9 de
Kol WE o FHES iEste EEeR
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o mFEEBL® 5 ST laser probeS F
e gERol EMstn Qon, &°e LDFE
mEE, RSmKE 2 MEEke) ERs#(t
& WESH A fEe 22 ERS
I U

A BN AT RE EWe LRiE
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V. ¥ &

SEEY M 2 REMhRED B HR
oM &% 2L #FiRe AUt

1. AEEe] BRI mEEY] #LE Jehlz &
A}

2. BEES RRZ FAFEnRES BEKEN
o2 BimstAt.

3. Propranclol RiEER MM #MME Vel
=3

4, Propranclol BIREE RFISMIEES #©in
£ EEstA Ec

5. Methylene blue HiZEZ RFIEMmiTES 182
me MEtA 3ok

6. ODQ WiREEZ REEmKEES |ms 4
B3HA msist o).

7. L-NNA FiIRES RFsniEe #me 5
#ahA mssiE

8 L-NNA RiZEZ mEEe F&¢ #ms
1237 1= 8

Lo H8 FEE AU E BBEBES T
MEERAA s dd& #8bE Jeh)
2 R, RASOEES EEd KEsHd
BmE Yetdien, FEAMnEES] #ine
BIBE cyclic GMPS 4NEE#EL  guanylyl
cyclase®] A9} nitric oxide(NO) synthase
Aol 9§ Zoln], L-NNAd osiM miEe)
EAE Jetd e GBEEY 83 Bt %
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g EHS JEe AR Ao ug
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