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The Effect of Sohaphyangwon water extract on Endothelial
cells by Free choleserol in blood

Sang-heon Lee, So-Yeon Lee, Hyeon-Deok Yoon, Oh-Chul Shin, Chang-Gook Park, Chi-Sang Park

Department of Oriental Medicine Graduate school of Daegu Haany University Gyeongbuk, Korea

FC(free choresterol) plays an important role in normal and pathophysiological cells including that of messenger molecule
or dilator of blood vessels in such illnesses as artheriosclerosis, hypertension and myocardial infarction.

Smooth muscle and endothelial cell functions in the arteria wall are unified by complex intercellular signalling processes.
In arteria comprised of one layer of smooth muscle cells surrounding the endothelium, the close apposition of the two cell
types enables a signal derived from one cell to rapidly diffuse to neighboring cells. Experimentation was conducted to
investigate the potential contribution of Sohaphyangwon(SHHW) on levels of FC generated by foaded microphages, and
mechanisms of protection against ACAT inhibitor. It was found that J774 macrophages, which normally do not express FC,
were expressed by oxLDL and ACAT inhibitor, SHHW protected cells were found to be resistant to oxLDL and delayed
death following the FC. Inhibition of FC formation abolished the protective effect against ACAT inhibitor exposure.

Cadiovascular diseases include abnormalities of blood vessels dysfunction of the renin-angiotension system. What relation
herbal medicine may have with vessel endothelium necrosis was here studied. In Oriental Medicine, SHHW water extract
used for diseases in relation to cardiovascular systems. The resistence to cardiovascular disease of ACAT inhibitor induced
J774 macrophage cells were studied through analysis of cell morphological patterns and immunochemistry of SHHW.

The results of this study suggest that SHHW has protective effects on the cardiovascular system, and that it is effective
in both prevention and treatment of diseases of the cardiovascular system, particularily against necrosis of blood.
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Table 1. Prescription of Sohaphyangwon

1. &%

1) Bty

B AgdA e FEEYS (PTILEF
oA EYF w2 AF 200~250g°] Sprague-
Dawley] 87 Q& oz 397, B I&
(20£1°C, 55+3°C)9] 27t M AL&3tg e, B3
AMEe AgeA st

2) Fkre HE

£ 239 283 fRE&E(Sohaphyangwon)-2 T
Tzt 25 oipIhEd AT T3}
o IKgS AT ok 432 34 /TS st
of 85Tl 6A1ZF BRE 7het ¥ 28] MEET
FEEE ZAEAE 181 ©)F gauzeR 13} o3
Z -70C(Deep Freezer)oll A 12A17F FZA|7)aL, ThA
Freeze Dryer2 572 ZAF8I 240g8 do] AL A
-80Tel B} 33 SH4E HBE T2 I
Mg 5 Aol A3k HBA oA Ausel
A AL, APH e g Brbssid AFFAE 3171 9]
 Astgch gL "HEHE - 57U N1EeR
stem 139 W83 g% thaa Zri(Table 1.).

Herbs Pharmacological Name Dose(g)
B i Atractylodis Macrocephalae Rhizoma 7.5
X & Aucklandiae Radix 75
n & Aquilariae Resinatum Lignum 75
B & Moschus 7.5
T % Caryophylli- Flos 75
ZBE ' Benzoinum 7.5
BfEE Santali Albae Lignum .15
% B Cinnabaris 7.5
E A Rhinoceri Cornu 7.5
AT Terminaliae Fructus 7.5
&+ Cyperi Rhizoma 75
B B Piperis Longi Fructus 7.5
e Styrax 3.75
LE Olibanum 3.75
B O Borneolum Syntheticum 3.75
% E Mel 15.0
Total amount 116.25
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3) RAZE TS

3o ER3 Dublecco’s modified Eagle’s
medium(DMEM), 34|, trypsin 9 fetal bovine
serum(FBS)& Gibco Brl. Co.olA] F3tgon,
ACAT inhibitor 58035, acLDL, FC, phospholipid,
sodium citrate, glucose= Sigma Co.o 4], Hjok&-7)
21 96 well plate, 10cm dish= Falcon Co.ojA] 4]
sle] ARE-5l4del. 1774 macrophages® ATCC Co.
o4, DMEM penicillin, streptomycin, HEPES
buffer= Gibco Co.ol| A, dish cover glass, 6-well
plate= Nunc Co.%) A rhodamine 123+ Molecular
Probe Co.of|A F-415}ich.
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0.38% S. citrate7} E0] = Eet2E FHo g9
oouts HHF & ATNOR), HATol
ACAT inhibitor 58035(5ug/ml)$} acLDL, FC/pho-
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(pH7.4: 140 mM NaCl, 5mM NaHCO3, 0,5mM
MgCl12, 3mM KCI, 140 mM glucose)7} &0 &=
tubeo] il FC7l CEZ AMEH= A 2ds}r)
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A 5% FBS7} g5k DMEM BiA]9 penicillin/
streptomycing 3 7}5}e] cell culture-g dishel wj<k
SPHA 103 H¥EZ cover glass7} S0 e 6-well
plated] EF3}1Ht}h 37ToA 75 50%48%
ZI3HA) W¥st the serum free medium© 2 218
AF3 & Iml SFMS 718l 100pg/ml acetyl-
LDL, ACAT inhibitor 58035(5pg/ml) 2.2 ¥F-8-A]#
HEFACAT)OZ sIoH, H7]d FRaFT 20
ng/mle 718 218 Z(ACAT+SHHW)O.2 753
¥ FCo 2A3tE PuHsH(x200)1X #&3IAT

5) AZ ROS "g/g A
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(Spg/mhel] 93] AEY ROSS BHHEE B4
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m sl A st |

6) BAAE

BE AFL2 33 o) #yden, 43dAe
27 3 W2S 9 meantS.DE FA|EP o,
EA8A 4948 Student’s t-testo]] 2] p<0.052]
o hez etk

577



BWAETOl YUY Free Cholesterolof ojgt EAYIIME L4k o|R= H&

. B #® 2 MEP MEI RXo| 0|k #sk
FCo| 93] HEF 7z Wiy U3 9
1, gole] Sgoff ojxle= & 3 x400 W&o HulAo T BAF AT, FYPL
o] ACAT inhibitor 58035(511g/m1)9} acLDL, JET AEY 227} FAeA EASLL, Yx2 T
FC/phospholipid& d7}8t] FCE EAJsHA dh= ofirE ATl plaque ruptures} Yojr} Fo)

FUE A=t #3325, dRdNEe AT o %Eﬁﬁiou} AP Fol e 2 vl £

o g SR FRHUE 3 E9AE F=o] AA A HFig. 2.).

€9 BuT7t £59 A2 Yelda, ol v

8 APFANE AT FHe o] A== 3. FC Txof o|xle g

o] #AEAHFig. 1.). FCo| ed9l 72E #As A7, BT plate,
rod, helix 7% Jehgtth. £3) i3l dss
o] AEsE Fux F2 plateT-To] g5 Yol

NOR

Fig. 1. Light photomicrograph showing the various shapes or aggregation of RBC appearing in model FC loaded
foam cells.

Normal(left), aggregation(middle), and SHHW(right). RBCs were loaded with cholesterol by using acLDL and FC/phospholipid dispersions
as described in Methods and then treated for 90 hours with the ACAT inhibitor 58035(5ug/ml). x50

NOR CON SHHW

Fig. 2. Light photomicrograph showing in the membrane surface of RBC appearing in model FC loaded foam
cells.

Normal(left), plague rupture(middle), and SHHW(right). RBCs were loaded with cholesterol by using acLDL and FC/phospholipid dispersions
as described in Methods and then treated for 90 hours with the ACAT inhibitor 58035(Sug/ml).
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Fig. 3. Light photomicrograph showing the various sh
cell incubations.

arpes of FC crystals appearing in model Macrophage foam

plate(left), rod(middle), and helix(right). Macrophages were loaded with cholesterol by using acLDL and FC/phospholipid dispersions as
described in Methods and then treated for 90 hours with the ACAT inhibitor(Spg/ml).
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Fig. 4. Effect of the SHHW on the number

Macrophages were treated as described in the legend to Fig. 3. In
of plates increased, reaching a peak at 90 hours. In contrast, in
number of plates remained low and relatively constant.

of cholesterol plates seen in each treatment times.

the presence of the ACAT inhibitor( -o- ) without the SHHW , the number
the presence of the ACAT inhibitor(Sug/mi)}( -=- ) with the SHHW, the
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Fig. 5. Inhibition of FC crystallization by addition of
SHHW to the extracellular medium.

J774 macrophages were cholesterol enriched as described in Methods.
After an equilibration period, the monolayers were treated for 90
hrs without acetyl-LDL and ACAT inhibitor(left), with 100ug/ml
acetyl-LDL and ACAT inhibitor(5zg/ml)(middle), with 100ug/ml
acetyl-LDL and ACAT inhibitor(5¢g/ml) plus SHHW(20ug/ml).
The monolayers were examined by light microscopy by two inde-
pendent researchers. Crystals were counted in 10 random fields at
x100 magnification and are reported as means. The average error
in reading the slides between investigators was 10%(*p<0.05).

6. MpMI ZLj2| ROS MM 24
BAEELY Ao 93] ROSY 4F wae =
A% A, AZ XL J774 macrophages®] A4}

NOR

A& ol rhodamine 1230} ZsHA JEhd
A ggo] Yehtal, 4L
TAY 355 FAF o] FeHA e

AFHog BAG FoMe AT, BT
FEETS AY &, UExF, 282 d2Y #
HELS AT o FEI B4 2, 47
0.35+0.01, 0.36+0.01, 2.5+0.01, 0.65+0.012 Jeh}
2T BHEELE A Tl FA4(p<0.05)
A e AEE HATHTable 2, Fig. 7).

Table 2. Quantification of the Data in the Using Fluo-
rescence Intensity Measurements of Indivi—

dual Cells
Fluoresence of intensity
(arbitrary unnits)
N 0.3540.01
N+SHHW 0.36+0.01
FC 2.540.01
FC+SHHW 0.65+0.01"

Quantitative data of Rhodamine 123 staining of normal and
FC-loaded macrophages. Macrophages were incubated in DMEM
and 1% FBS alone(Normal) or containing 100ug/m! acetyl-LDL
plus 5¢g/ml compound ACAT inhibitor 58035(FC) for Sh, FC
with SHHW. The live cells were then stained with rhodamine
123 and viewed by confocal microscopy. Shown in the fluo-
rescence intensity are quantitative data from five fields of cell
(100cells total) for each condition(*p<0.05).

SHHW

Fig. 6. Rhodamine123 staining of normal and FC-loaded macrophages.

Macrophages were incubated in DMEM and 1% FBS alone normal(left: NOR); or containing 100ug/ml acetyl-LDL and ACAT inhibitor
58035(5¢g/ml)(middle: FC) plus 20¢g/ml SHHW extract(right: FC+ SHHW) for Sh. The live cells were then stained with rhodamine 123

and viewed by confocal microscopy.
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(arbitrary units)

Fluoresence intengity

N N+SHHW  FC

FC+SHHW

Fig. 7. Quantification of the data in the using fluore—
scence intensity measurements of individual cells.
Quantitative data of Rhodamine 123 staining of
normal and FC-loaded macrophages.

Macrophages were incubated in DMEM and 1% FBS alone
(Normal) or containing 100ug/ml acetyl-LDL plus Sgg/ml com-
pound ACAT inhibitor 58035(FC) for 9h, FC with SHHW. The
live cells were then stained with thodamine 123 and viewed by
confocal microscopy. Shown in the fluorescence intensity are
quantitative data from five fields of cell(100cells total) for each
condition(*p<0.05).
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Fig. 8. Pathogenesis of atherosclerosis: Relation between endothelial cell, macrophage and ox-LDL.
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Fig. 9. The association of atherosclerotic factors; FC, VLDL and ACAT.
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