Lifhatuny mheta X M27H 382006 0H)
Korean J. Crient.nt. Med. 2006:27(3)591-604

voHpT B ] Free Cholesterolel 2)3gh
NI A E &t vz = 43

Effect of Hwangryunagyotang Water
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ABSTRACT

Hwangryunagyotang 1s supposed to have significant effects on some sorts of cardiovascular diseases like atherosclerosis. For
this study. ACAT inhibitor was put in LDLR -/~ mice to derive free cholesterol from it. This was to examine the effectiveness
of Hwangrvunagyotang on its protecting and recovering function with endothelial cells damaged by free cholestero] through
experimental. The results are reported below,

Hwangryunagyotang suppressed the crystallization of reactive oxygen species in macrophages and the numbers of free
cholesterol crystal plate structured and reduced fragmentation of nucleus in ECV 304 cell strain by ACAT inhibitor
significantly, Hwangryunagyotang also suppressed the necrosis of tissue in LDLR -/- mice’ (treated with ACAT inhibitor)
Inflammatery portion which is adjacent to aortic root, proximal aorta and carotid artery by immunohistochemistry and
fluorescence microscopy.

On the whole, Hwangrvunagyotang suppressed the necrosis of endothelial cells and especially it's effcet for the necrosis of
para-myocardial tissues by free cholesterol. With this result, 1 suggest Hwangryunagyotang might have protective and recovery
effects on atherosclerosis, so we need to carry on this study henceforth clinically and experimentally as well.
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Table 1. Prescription of Hwangryunagyotang
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helix

Fig 1. Light photomicrograph showing the various shapes of FC crystals appearing in mode! Macrophage

foam cell incubations.

Plate (left). rod (middle)

. and helix (right). Macrophages were loaded with cholesterol by using acetyl-LDL and

FC/phospholipid dispersions as described in methods and then treated for 90 minites with the ACAT inhibitor

(5ug/mlL}.
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Number of Crystales

ACAT+HRAG

NOR NOR+HRAG  ACAT

Fig 2. Inhibition of FC crystallization by addition of
HRAG to the extraceilular medium.
JI14 macrophages were cholesterol enriched
as described in methods. After an
equilibration period, the monolayers were
treated for 90 minites without ACAT inhibitor,
with ACAT inhibitor (bug/mL), with ACAT
inhibitor(5ug/mL) plus HRAG (20ug/mL).
The monolayers were examined by light
microscopy by 2 independent 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%.
*0<0.05, These experiments have been
repticated three times with similar results.

NOR : normal group

NOR+HRAG : normal+ Hwangryunagyotang treated group
ACAT : normal+ACAT inhibitor treated group

HRAG : ACAT inhibitor+ Hwangryunagyotang treated group

294

—y

Fluoresence intensity
(arbitrary units)

o

FC+HRAG

NOR  NOR+HRAG FC

Fig 3. Quantification of the data in the using
fluorescence 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
100 pg/mi acetyl-LDL  plus 5 pg/mL
compound 58035 (FC) for 9 hours, FC with
HRAG. The live cells were then stained
with rhodamine 123 and viewed by confocal
microscopy. Shown in the fluorescence
intensity are quantitative data from five
fields of cell (100 cells total) for each
condition.

“0<0.05, These experiments have been
replicated three times with similar results.

NOR : normal group

NOR+HRAG : normal+ Hwangryunagyotang treated group
FC : normal+ACAT inhibitor treated group

FC+HRAG @ ACAT inhibitort Hwangryunagyotang treated
group
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NOR CON HRAG

Fig 4. Effect of the HRAG on ECV304 exposed to acetyl-LDL plus compound 58035 by Tunel assay.

Left: ECV304 cells were incubated for 9 hours in DMEM and 1% FBS alone (normal). middle: or containing compound 58035
(Sug/mL) plus 100ug/mL acetyl-LDL{control). right: or compound 58035 plus acetyl-LDL and Hwangryvunagyotang{ HRAG).
The death cells were then observed with Tunel assay and viewed by confocal microscopy. Shown in fluorescence intensity are
quantitative data from six fields of cells (300 cells total), respectively.

5. LDLR-/- mice®| ZAAZO| 0|xl= Hg dE o] glovt a7 (CON) Ak} 2le) 5o

LDLR-/- mice®] A4 F9 F9 Wiz R A wE oAbE el &
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FHFE paraffin Zo)E A H/E 94& o] frHAY szt dAlHe] 4 *o* RERES
skt 2 A3k AAH(NOR) 2 437 & FAZY AT fAreA b (F

Fig 5. Histological sections of aortic root. Mice were 8 weeks of age and had been fed a high-fat diet.

Cross section (5um) of the proximal aorta from a control male LDLR(-/~) mouse with a mean lesion area of 38-600 um. left:
LDLR(-/-). middle: LDLR(-/-) plus ACAT inhibitor (5mg/mL). right: LDLR(-/-) plus ACAT inhibitor (5mg/mL) with
Hwangryunagyotang. Dark-staining material represents H/E-positive. lipid-laden macrophages as well as extracellular lipid within
the aortic wall and valve leaflets: magnification x100.
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6. LDLR-/- mice2| VCAM-1, ICAM-1 % MOMA-? a7 9)ste] VCAM-19+ ICAM-1¢) 42z
g0l 0|kl 2 yaolaAEe S5 el Az HAZ(NOR)E
LDLR-/- miceEI WJ =9 yozy x o} 2 (CONYolM 7bshA] o] B of o}

A F(HRAG)E oFstAl 24ieH(Fig. 6).

CON HRAG

VCAM-1

[CAM-1

Fig 6. Histological sections of aortic root. Mice were 8 weeks of age and had been fed a high-fat diet

Cross section tf)um) of the proximal aorta from a control male LDLR(-/~) mouse with a mean lesion area of 38-600 pm’ left:
LDLR(-/-), middle: LDLR(-/-) plus ACAT inhibitor (Smg/mL). right: LDLR(-/-) plus ACAT inhibitor (Smg/mL} with
Hwangryunagyotang. Dark-staining material represents VCAM-1-positive, ICAM-1 macrophages as well as extracellular lipid
within the aortic wall and valve leaflets: magnification x100.

HEF(CON)AME FSAE vpzzaAe o veRd A s Zé’“ﬂr‘(l\IO}’{) o} AgL
zAol vl markere] MOMA-27} 733 3 3-& (HRAG) oFstAl RolvH(Fig.

NOR CON HRAG

Fig 7. Immunocytochemical analyses of the proximal aorta in LDLR-/- mice (left) after treatment of
ACAT inhibitor (middle) and ACAT inhibitor (Smg/mL) plus Hwangryunagyotang (right).



7. LDLR-/- mice2| anti-Mac3, CD45.10ff o|jx|= #, AATNOR)E HAstor gk WEro
ggt 2102 el Mac3e) o] ofslA] Hel whd
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AL WA ze] Jdos $E3EA Heg 2 (Fig. 8).

CON HRAG

Fig 8. Inflammatory cells predominate on carotid artery in LDLR-/- mice (left) after treatment of ACAT
inhibitor (middie) and ACAT inhibitor (5mg/mL) plus Hwangryunagyotang (right).

Serial frozen sections were stained with primary antibody to anti-Mac3. Sections were counterstained with Hoechst dye
(blue) to visualize cell nuclel and anti-Mac3 for monocytes/macrophages (green) were evident on the neointima in
carotid artery with LDLR-/- mice at 14 days. Scale bar, 100 ym.

ol Al FolA £ 4 gl CD4519] Hale] A4} 3 Hoechst 332582] A3 Fo] 7babA] Bl 4
T(NOR)e M= 7detr] o] vpebygta|el, bz P (HRAG) oAM= vha AlEAte dofuAt
T(CON)el A= Aol ads e ubd *ﬂi*P‘?‘- ! ZyRvh AasE el #AHH g 9).

NOR CON HRAG

Fig 9. Inflammatory cells predominate on carotid artery in LDLR-/- mice (Jeft) after treatment of ACAT
inhibitor (middle) and ACAT inhibitor (5mg/mL) plus Hwangryunagyotang (right).

Serial frozen sections were stained with primary antibody to CD45.1. Sections were counterstained with Hoechst dve
{blue) to visualize cell nuclel. Left: Numerous (CD45.1) WBCs were evident on the neointima in carotid artery with
LDLR-/- mice at 14 days. Cells expressing CD45.1 surface antigen have distinct green borders (inset. arrowheads).
Middle: In contrast, (CD45.1-positive) WBCs were undetected in carotid artery with LDLE-/- mice plus ACAT
inhibitor at 14 days. Right: in the LDLR-/~ mice plus ACAT inhibitor with Hwangryunagyotang. fluorescence
appears in partly green.
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