SolyeleistsIXl M 174 25 Korean J. Oriental Physiology & Pathology 17(2):461~466, 2003

I Butanol &3] PGF2a-H% 3AHIAIFZ9
AA wA = AsHdd A

*

VA

%.7'»(23&:._7}4 (= =]

rﬂ
r:
Ofok

o )
=

fol

=gk sl Bhst Yejshad

m&ﬁ ot 01:0

Vasorelaxation Effect of Butanol Fraction of Crataegi Fructus due to
LC20 dephosphorylation via increase of Myosin Phosphophatase activity

Liou Jia Liang, Ho Jeong Chdi, Gil-Whon Kim, Heung Mook Shin*

Department of Physiology, College of Oriental Medicine, Dongguk University

The primary mechanism of smooth muscle contractipn is phosphorylation of the 20 kDa myosin light chains(LC20)
by a myosin light chain kinase(MLCK). Relaxation, then, is generally the result of dephosphorylation of LC20 by myosin
phosphatase(MP). Changes in MP activity is one of the important mechanisms in the regulation of Ca2+-sensitivity.
Inhibition of MP activity is linked to an increase in phosphorylated myosin light chain(MLC) without an increase in
[Ca®]i-levels. It is now generally accepted that Rho-kinase phosphorylates 130 kDa regulatory and myosin binding
subunits(M130, MYPT) of MP, which results in an inhibition of MP activity. In addition Rho-kinase can also directly
phosphorylate MLC. in the present study, LC20 phosphorylation and MP subunits translocation to the cell membrane
were investigated in freshly isolated ferret portal vein smooth muscle single cells treated with PGF2a. We also
examined the effect of Y27632(10-5mol/L), Rho-kinase inhibitor, in the MP subunits localization to compare with butanol
fraction of Fructus Crataegi in its effect. Butanol fraction of Fructus Crataegi(BFFC; 1mg/m¢) was more effective in
PGF2a induced contraction than those of phenylephrine in its vasodilation effect. It significantly(P<0.05)
dephosphorylated the LC20 at time indicated. In addition, the dissociation of subunits are inhibited by BFCF treatment.
The results indicate that, in the smooth muscle cells, the relaxation effect of BFFC is associated with increase of MP
activity based on inhibition of dissociation of the catalytic and targeting subunits of the phosphatase, and thus decrease
the sensitivity of LC20 phosphorylation for Ca®".

Key words : Butanol fraction of Fructus Crataegi, LC20 phosphorylation, myosin phosphatase(MP). MP subnits,
vasodilation
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Mo, o]gt2 UWMEOE myosin phosphatase(MP)oll 95}
LC209) & 0144ate) Ao|t¥?. & protein kinase C(PKC) &3A]
BEZ £H0)] 590 FEHE MR ALE gedd Y28 PKC
a & ferret 3 AU FQF PKCY| ofg oz M E} =84
9l Mol 2Bl MEAA MELOZ olEsith). olale] 2
AHIEEHE 71"l 71&¢H WS 48X HFE phenylephrine
85 &8 Mol 3t 1L butanol 239 o] F ol PKCe Y
012131 B MP o3l MY A7t Boiglo] BISHUTHY. 18
L} MP &849) aixjoll 88l $=&7]79) Ca® sensitization?] Z7}
9 Ca¥ 9EH LC209) Qliiglol OBt FHEES oplsle
prostaglandin F2 o (PGF2)oll Q| € HHEZT £FHo v
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Ui (Crataegus pinnatifida Bunge; Crataegi Fructus)2|
butanol & 11# 200gE round flaskol] @11, 80% methanol
Z 80TollA] 4413 718 FETH & FEHE FUAIA methanol
= HASHL, ol wig} BlSHelld FH Y «28 &4}
HMog ZZ5l0] butanol BHS PUCt o] butanol £ S &
o A YOSE 01%9 dimethylsulfoxide(DMSO)ol 6§ A}
el =3
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Bthylacetate fraction
Aqueous layer
Butanol layer
lumemxed
Butanol fraction

Fig. 1. Procedure of extraction and fractionation of n-butanol soluble
fraction of Crataegus Fructus.
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Ferret& chloroform@ & D5k portal veing X F 5}l
95%9 02 5%9 CO.E Ef7tA7t S5E= physiological
saline solution (PSS)& R disholl 2.1 room temperatureol 4]
HHFEAG AxAY AYE AASIH dHRAE A BTt
olEA e VXA 1A HEB T singel cell isolationo]|
ABslg e, ZE 48 2Tl IYEUCH

3. single cell®] FH]

Ferret9] portal vein© EHE]9] single cells2 DeFeo e
AHE HE3K] G45HE O Z 2eI5IT. Portal veing 2 mn x
2 mQ 2202 sl digestion mediumo] M YA silicon®
Z AMzl¥ flaskol] @Ak 50 mg@l portal vein(wet weight)&
4.2 mg CLS 2 collagenase(type II, 228 U/mg), 5.6 mg elastase
(Grade 1I, 3.65 U/mg) % 7.5ml9 Ca’-Mg”'-free Hanks’
solution{HBSS)oll 5,000U soybean trypsin inhibitor (type 1I-5)&
Z813 digestion mediumoll @11 34 C2Q] 100% 447} Egx=
FE AefollA 4027} incubationAlZiT}:. I2]a 44l nylon
mesh® OIS} 10ml9) 02% BSA7} EEHE Ca’’-Mg'free
HBSSE A1 T}A] 2027} digestion medium BQmgl 2 ZAH
collagenase@}oll E$} medium)ollA] incubation E}ITH 2E]¥
single cellsS €& 219 glass coverslipoll 4057+ WX|§t & 4
ol A3 25 4E S 2% cello] phenylephrineoi]
S0l FEHEAE T £ AE6IH:

4. gE4F AHEE 53

95%2] 0,9 5%9] CO.E Zel 717t A45A 08 SdH
I 22+05°CE FA% = Krebs A0 F A2 organ bath(&
= 50 m)oll HHEHE 43l % B2 organ bath9] A F
of IFAIZIL tIE® B2 & #5710 dgsle SaY
& 9 o|AE J71E3ITE u|HAR ZEAR]E 0|88l &7
FE S 2g FSIGHL 1K ol FEAI & Aol o] B5IHC
8 2ET0] 10-5M9] PGF2e S AMESK F A £&7]d) 0|2
€ W, 1LY butanol 28 E S8FEE Fojdle Vel o]t
gtSE physiographZ ¢l 7]|E3ICH

5. Digital imaging

Cell& 2% paraformaldehyde® 117HA]7]I 0.1% Triton
X-1002 2 EA]F|2L 10% goat serum2F block §t &, goat
anti-rabbit Rhodamine Red-X9] 2X} antibodyoll Holo]
M130a(F38.130 1:10000 polyclonal; Covance, Richmond, Calif)
2l C-2PP146 (1150002 232 91SAlAH 244%™ Fluorosave
(Calbiochem, San Diego, CA)2 1HA|ZTC}. Images= Kr/Ar
laser (Radiance 2000) scanning confocal microscope’} ZA|E
Nikon X-60 (NA1.4)/ 40X (NA 1.4) oil immersion objectiveZ
asI¥ct. I8)al Windows NTE 95619 Laser sharp 20002
E 71E=ct MYPT1H PP1cS] AHiE B9 A2 Ao
g 501517] Y51 ratio analysis''E Z#BINCE.
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6. LC20 Ql4tgl &8

Bak2ol HBE 10% trichloroacetic acid (TCA)Z 10
mmol/L dithiothreitol(DTT)E %S} dry ice-acetone slurryol]
=945] SZE5I¥EE Acetone/TCA/DTTW  £3AE  room
temperatureol|A] glass pestle2 7} & TCAE A|AHS] {U5iH
etherZ A ¥ AHSIAC}. £E S urea sample buffer2 ZE3}
1115) 10% polyacrylamide gel& EXIC} Proteing transferred
to polyvinylidene difluoride(PVDF) membraneo] F0JA]7]1
LC20 antibody (1:1500, Sigma)E immunoblotd}AT}. 2%}
antibody 2 Anti-mouse IgG(Goat, conjugated with horseradish
peroxidase; 1:2000)& AlE381%ick Band”} chemiluminescence
(ECL)(Supersignal, Pierce) & A]Z}$}%] 11 NIH Imageol] 2J5l
LC209 Ql4kslol theh niQIAEle] HIES E46IXiTt

7. Solutions and Materials

PSS9l £9&(in mM) 120 NaCl, 59 KCl, 25 CaCl,, 1.2
MgCly, 25 NaHCOs, 1.2 NaH,PO, 3} 11.5 dextrose® THEAL
™ pH 742 2x0] AFBSIR 1L, HZEA] 95% O, + 5% CO.E &
3t HBSSE=(in mM) 137 NaCl, 54 KCl, 0.44 KH;PO,, 0.42
NaH;POy, 4.17 NaHCO;, 5.55 glucose, 10 HEPESZ TAEU L,
pH 748 wAQict PBS-Tween £ 2(in mM) 80 Na;HPO,, 20
NaH,PO;, 100 NaCl 2 0.05% TweenC & ZA YT PGRa &=
SigmaERE], Yyt AJot2 analytical gradel} 0|49 & A}
861911 Sigma®} Fisher ScientificollA] FBITE

8. SAAZ
= £ mean+SERE LIEMI I EAAE = Student’s
tests ARESIGCE 742 pvaluert <0.05 0151 ALE 44T

4 3%

1. Agonistsol] 215} HEWo] theh olBFEH

Agonistoll W |L#ES] butanol £&9] o|@F5E Bludl|
28k phenylephrined} prostaglandin F2 ¢ (PGF2 )& |SE¥ 1t
FHHY| &0 gt olAFE S FFIINCE
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Fig. 2. Comparative relaxation effect of Butanol Fraction of Crata-egi
Fructus(BFCF) between PGF2a and PE-induced contraction in
ferret portal vein. * p(005, ™ p(001, as compared with phenylephrine groups.

Fig. 204 BHedieh Zo]  #2 butanol HES
phenylephrine3} prostaglandin F2¢ 2 ST ¥ I @859
Zol usld L YEH olFET|E  LEMALH,
phenylephrine T} prostaglandin F2¢ & FE% $&0 tdl
o} 1 ojgkgeo] Hrl {235 (p<0.05) LIERGTH

2. Prostaglandin F2 e oll 93} LC20 Q14k3lol miRlE &8

20-kDa myosin light chain(LC20)9] Q14}3}= PGF2 ¢ ol 2|
g A &H0) BE2Y S50 Q3 AEE Tt PGFR2e 9] A
Aol ggld 7+ FFEWY elitale Fatel 21.92+1.04 mol
Pi/mol LC20(n=4)0il H]5K3 30.59+1.79 mol Pi/mol LC20(n=4)
O R E71513 1L, 1S butanol 28 g 587t A X6
ZS 1878+255 mol Pi/mol LC20(n=4), 1587+ HXS B2
12.93%3.95 mol Pi/mol LC20(n=4)2 $2)5}Al(p<0.05) LC209)
Q4ISHE AMAIEATHFig. 3).

LC20 phosphorylation
{mol phosphate/mol LC20)
N
[~}

Resting  Control(15) Cra(5") Cra(15)

Fig. 3. Effect of BFCF(1mg/m¢) on LC20 phosphorylation in ferret-
portal vein with PGF2 . Vvalues are mean + SDin=7). * p(005, as compared
with control group.

3. Myosin phosphatase subnits(MPs)2] Hjoll vjXl= gt
AN o MIEWolA] MPQ targeting subnit
(MYPT1)3} catalitic subnit(PP1c)Q] 3= Fig. 40ll4] B&= i}
Zo] NERUN FESIA 2ZS1L Uct PGF2e 9 Fojoll 9
3l MYPT1 5%, 8ollA] 212t MERICES] o]&E HAFU
om, PPl BLE M 5&d MZTOFE o]53Iirtt 8%
ol T MEIANZ FESH BEIHUCE TG LS
butanol 28 0]F subnits®] AZUSEY HAE 7SI
AxEIG e MPse] Hjofl thsh M Zutsl A2 9| fluorescence
B82S B MYPTio| A4 TolA] 1.384+0.05, PP1c7} 1490
+0.0401%iC} O HIES PGF2 ¢ @ Fdoll 9J6ld MYPT10] 5
5, 8ol 7t7+ 2851035, 2.73+0212 Aih?oll vk 26t
A(p<0.05) Z71E)Ach. PPl 242} 2151+0.12, 1.485+0.088 5
Holl F951H (p<0.05) S715IRCi7} 8RolleE A FH| a2
Z 248Kk 2Lk Q] butanol £31E XA BINEG A%
MYPT19) AL 580¢) 1.787+0.11, 850l 1.617£0.0872 2% &
A5 (p<0.05) Z+4BIITE. PPLce] AL 5530l 1459+0.06F &
OBHH(p<0.05) ZAadld, 8Ro] 154%0072 FHTY
fluorescence H]goll Higldd & RlolE UEMIAl fdct o
Rho-kinase &R F|Q1 Y276329] X x|oll Ql3ld MYPT10] &at &
ENolA] 1473£005, PGF2o S0 550j4) 1.969+0.128 S8}
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Z7Kp<0.05)2 HoT E71E EH oL} 8804 161X011F 2

AER0H, PP1cdl 2% B4l 1457£0.040] Hidkad 5204

14234056, 8E0)A 151100607 & X018 HojA Tt
PP1c

MYPT1

Fig. 4. Confocal immunofluorescence images of MYPT1 and PPic
in ferret portal vein smooth muscle single cefls at rest. Bar, 10

PGF2a/MYPT

Resting

Fig. 5. Effect of BFCF(1mgfmf) on MYPT1 localization in smooth
muscle single cells of ferret portal vein after PGF2a stimulation.
Bar 10

PGFa/PPlc

Resting

Fig. 6. Effect of BFCF(1mg/mf) on PPic localization in smooth muscle
single cells of ferret portal vein after PGF2a stimulation. Bar 10w,
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Fig. 7. Ratio of digital fluorescence at cell surface to that at cell
base vs time after the addition of PGF2a or PGF2a plus
BFCF(1mg/me), BFCF was trealed before PGFPa  stimulation. Values are mean =
SD in=60" p{006, as compared with BFCF treated groups.
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Fig. 8. Effect of BFCF(1mg/md) or Y27632(10-5 malfl) on MYPT1
localization in smooth muscle single celis of ferret portal vein after
PGF2a stimutation. Bar 10w

1
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Fig. 9. Effect of BFCF(1mg/m?) or Y27632(10-5 molfL) on PPic
locafization in smooth muscle single cells of ferret portal vein after
PGF2 2 stimulation. Bar 10um.
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3 W8S Fl= AOZ WXl Rho-kinase AAFQC] Y276325)
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Ui butanol 2E & PGF2q0) 9%} ferret 7t EH WY
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LC20 91415k RS A5, MP o} M ZA ZHE]
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& o] goll MYPT13} PP1c9] Z ol QA8 MP 845717} Ca
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