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The Effect of Silymarin and Ethanol Intake on Vascular
Contractility
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Abstract In the study, we endeavored to assess the convergence effect of Silybum marianum-derived
silymarin and epidemiologically-correlated alcohol intake on vascular contractility and to determine the
mechanism involved. There were few reports addressing the question whether thin or thick filament
modulation is included in ethanol and silymarin-induced regulation. We hypothesized that ethanol at a low
concentration and silymarin play a role in agonist-dependent regulation of vascular contractility. Denuded
arterial muscles of Sprague-Dawley male rats were suspended in organ baths and isometric tensions were
transduced and recorded using isometric transducers and an automatic data acquisition system.
Interestingly, both silymarin and ethanol didnt encourage silymarin alone-induced inhibition in
agonists-induced contraction suggesting that endothelial nitric oxide synthesis might be involved in
ethanol or silymarin-induced modulation of vascular contractility and additional pathways besides
endothelial nitric oxide synthesis such as ROCK inactivation might be involved in the silymarin-induced
modulation of vascular contractility.
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AfRle] WSS okt o] Auliska Q=
o] BT &9, S5 @0l &4 Fol FTANRY
H| A BloF EA9] X2, o) i54], ElStet e
T34 7|5 WS ot 18k 443 AEw
9 HEE Feg zith. I3 ¢3E2 AEE
TAE S7HI712L 11732 A7 FAHol1 &
23 71ES AN AFE &7 Aol Adrr €32
£9] AYF A3 HDL-C 5 As3 #islo, &
AT 5 AETA AEE A 4= SUok 51F 28.3
I mieke] Ae] 857 @S oA B A
2A7IH ZFgo] mEh Aol F7iet &9 it @
U7 BA= ] B UBY 4 Uehdch 19
717 ] S50l Qg @Yol skt ol &
9] oft vlwo] HlFokx|qt A7, AJE, A HH
F, Aol UF, vvtE, $53E, AEHA Ak,
S4F A1} o]z} glo] g &2 nHSE Fdo]
Z7KIcH2]. ofatxE w7k A4, renin-angiotensin

system, vasopressin, cortisol, endothelin 52| A}
=, nitric oxide & 8% & E49] 94, calcium,
magnesium® 2y, ¥ I Axy
calcium, 7|8t Hsid 5 F7F UEF BF ®gh
acetaldehyde 37} 5°l &&st= 20w AZEH0
3] 291 k3ot 8, SRS, Nt g
S A AHolA Wno] &4 7l Aol o)
A=A 7)so] AgtETH4]. 1@l s 2w B2
Aptel, He} Aok, QR Q'IAl 484 Aol E=
o]ix9fo] o]-&8E1l QIR HAMY wiW, BAyu 45
4 A& AF, FH AR Hig &4 52 ot
of @A7IA] & Ay} FARgo] ZjAE A moks Tl
W5tz =Esiar Qlohs).

AFuEe 949 Silybum marianumolA] £
H polyphenolic flavonoid&A] silybinin®| FA4&
ol 7|et silybin, dihydrosibilyn, silydianin,
silychristin 5°] EH6]. Silymarin (Fig. 1 &)<
FAastaal, At} AA 2yt 5ol Qo 7 HEa
I7b Y31 M| mEte] HAgEAo] 89 A% £ Al
zutg wHol= 2E-Z AR5t AZE HYSIAA
Ax2E Hostl BSADHO thats HASHA

S AEFE FAE AAA7|DL HAAE F9h A

=
A, REeIM AEREdA” epithelial-

L

gt

o

mesenchymal transition 9AE & FLEES Y
ERATH7I.

B B FX1E el o3t S
%2 243 calmodulin®] 93t B] Q419 244
A& QIAISHE Edsl= WYL A3ty AR
OxJ5l o9 £ Euld ¢ BELoA A=
W Zgol2of gt o] S41} A7)
2 A¥F 0T FHEQ. FF HLL £59 S|
n] @419 20 kDa AAE Q14kSHY] ZgolE4] 4l
o8l 2Etal A= AARHE] 718t RS Al
W Zol29] 37k #Eglo] nl4l9] 20 kDa
AME QMRS RSt BEE 5442 4RI
SRIFATHI-11]. "4l BFARE QWIS vl eAlmt
Ae9] Aoatg 9 HET 52 FIAF|AT v
Al AArE QAR 59 Fhe AZEY Zgols
T 371t AJsA] ow F5F Fofof o3t mQAl
A QR 589 A7) BE AR ZE
o]2 FEo] F7to) o5t AR A Zgol Aol
2l HARETH]. B2 u] 9l A AL 5
I 5 s 2ok dA7IdC] AAEHH. &

arachidonic acid, phosphatase inhibitor protein

¢

-17, guanine nucleotide-exchange factors (Rho
GEFs), Rho A, Rho-associated coiled-coil forming
protein kinase (ROCK) 5°f 2Jst n] @Al QAR
aAo AGH12-161 FEE mitogen activated
protein kinase kinase 1, 2 / Extracellular signal
regulated kinase 1,2 (MEK1, 2 / ERK1, 2) 5°] &
ds= 9 A4 Oke pIAARA) 248 50l 2+
o] ZzoA a3t A== Ao w16
5] o3t ¢ 50 7he vAERAY 24T
& AR 280] 23E=H =2F fluoride®t
thromboxane Aol 2Jgt %o RhoA/ROCK
A2 &4t F85h FhEo] phorbol ester®t
thromboxane FAFOIA & 7h= v F=
£ &9 ASEHe Aox EuH=T3] 54,
ethanol ¥ silymarino] 23t @& =54 24 7|14
of tisl RhoA/Rho-kinase ASALHE &/}, o
QA QMRS A HIEAISE QIARS oEA oA
/d &l vt 5 BHEA 710 s B U
&ol Aot wEtd 2= $5A, ethanol ¥
silymarin®] = E= B& FojHo] Y7} AAL
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Fig. 1. Chemical structures of the upper ethanol
and silymarin
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Norepinephrine, phenylephrine, silymarin, sodium

Aorg

/potassium chloride, calcium chloride, magnesium
chloride, sodium bicarbonate, acetylcholine,
glucose monohydrate< Sigma-Aldrich Chemicals
(St. Louis, MO, USA)NIA +¢ % ARSI,
etomidate?} SD (Sprague-Dawley) rat2 B/Braun
(Dongwon, Korea),

(Germany), Dongwon

Samtako Bio (Samtako Bio, Korea)?} Hyochang

Science (Hyochang Science, Korea)ollAl €1 ¥
A3t 1 9 Jlef Aok B EE dgor 7
UteAct. AHGE OHES A AIA4 Krebs B9
ol AHgISI.

2.2 HiSME2

H A2 US National Institute of Health (NIH,
1990)0ll4 &3t HFEES care?t useo| THRF
guide©] webA S5ttt JACUC-2013-042)[171.
A 200-220g9] -84 Sprague-Dawley 3 F& 4
o ARSIl AY Fdol  etomidate (0.3
mg/kg) BTl nhEfsta 1A ks 291 4
NE L ol 28 =18 AT 39 598
LE3AZT H9F AR 2E5kA] Aa eH A&
= 9% TS FHSE] 95l dF o7 YojA g4
A-E EFoH them 7F FollA ARzt
2| A&3HH I X7Fe Krebs &0 E4-ch 3
H AL 2ottt e W2 4 mm

_Fli_
dolo] melz FHa Walsh BeHow AASI,

&Y 2% 222 myograph & HFolA 2749
=% o] IFAF ofdiE 1Ej= EEE0] 1L
AHT Y& nd+= 54 W] (FT03C; Grass
Instrument Company, Quincy, MA, USA)o]l AZ3}
Aot #Hg)9] A w1 Z (PowerLab/8SP;
AD Instruments, Castle Hill, NSW, Australia)ollA4]
TR 7IZE A 29 WE 4L 10 mlo]al £
oto] golo 37T oA 95% 0,9} 5% CO= E3}51A
th Krebs &9 242 ofgjo] #A9}F Atk KCl,
4.7, NaCl, 115.0; NaHCOs, 25.0; CaCl,, 2.5;
MgCl,, 1.2; KHyPO4, 1.2; glucose, 10.0. 829] pH
= 742 2759 1A B0t A7) B
g2 2.0g08 FAAI711L, &9k T4 A5

A3l BVt F Y AEle AR St 25

24 SAEAM

ANATZ A G AIES mean + SEMOE TA|
3193 BAIA 9ol A=loll 2 sample ¢ - test Al Z¢
Zt o) AT} silymarin Aol thet Student's ¢ -
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test@} silymarin *12kt®} silymarintethanol *2l=]
3l Student's ¢ - testE Agolo] F=F 0,058 71202
AR feld fFE WSl

3. HelZ

3.1 WIOZH MA=ELD 7150l AME aortalilM
fluoridedl| 2Iet +=F0i| L5t ethanol HH=
2 silymarin HE&1t
2 A 59Y 7A7] AEL =F 7147 S
3t Krebs €9 IHF 602 & A4 AHo] ZEotax
27 AEL 2.0 g2 & 2451} EjF o2 Ub
£ AAstL 71s°] AAE aortaolA  ethanol,
silymarin (100 gM) Ff A] 7|4 5ol gt &3p7}
Q193 ROCKO] oist full activatorZ L&A U=
fluoride (6 mM)°ll gt A=l silymarin A 2
€2 Yegla (3% 0.1 mMollA p<0.05) ethanol
I} G Fo] A 7 A 2Rgo] YERA] &9t
o (= 0.1 mMoIA p=0.05). Fig. 20142k 2ol
ethanol:= W¥| 9j&74 Aatd4 44 2]o] ROCK &
4 A 2Pt gle ACoE FRlEih

100

80
g —8- Sitymarin
= 60 O Silymarin + 3% EtOH
©
3
° 40
74
X 20

0
w 5 45 4
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Fig. 2. The effect of vasoconstrictor and ethanol on
the fluoride-induced contraction in denuded
muscles. Data are expressed as means of 3-5
experiments with vertical bars showing SEM

3.2 W7t @X|=l aortadilA] fluorided| 2Ist £==0]
ioto ethanol ©= 2 silymarin H& &1
2249 F 9 747 FE2 &9k 714 B3t
3t Krebs €9 57 60= & /4 Adefoll o]23 1 #
7] AL 2.0 g2 2= UL} Fig. 33 Zo] Y
7} AAER] B2 aorta®Al ethanol, silymarin (100

=

uM) Fof Al 7|14 $2&0f ffgt a3k= gl ROCKe|
3t full activator® L&A QL fluoride (6 mM)
of gt A=of silymarine 943 A& IA 2
HAY (5% 0.1 mMoflA p0.05) ethanold} & &
of Al F7HHQl oA ZHgo] UehbA] Attt (B
0.1 mMellA p=0.37). webA] ethanole BET A3
28 glo] & vin] o4 AlehdAa S &9l &

8ol o= elsiglt

100

80

—8— Silymarin
60 —O- Silymarin + 3% EtOH

% Relaxation

o 5 45 4
Silymarin (-log M)

Fig. 3. The effect of vasoconstrictor and ethanol
on the fluoride—induced contraction in
intact muscles. Data are expressed as
means of 3-5 experiments with vertical
bars showing SEM

3.3 W7t HMA=L 7150| AHIE  aortadliA
thromboxane mimeticOfl 2|8t ==0]| CHo}H0]
ethanol &= 2 silymarin & &1t

g H 59 FA7] AL =% 7147 B

3l Krebs 89 57 60& T 4 Ao Zsi3l
FA7] AL 2.0 g0 & A5 Fig. 4014 Ho
A= Hieh Zo] EF8 0= Wul7t AARIL 7150] o
A= aortacA] ethanol, silymarin (100 M) %o
Al 714 Zo] gt 282 1%L ROCKE 24431
7|31 MEK/ERK7}F ¥ ofd /A Cl= vlAlA
F4) 2EE SHIAA BEES FFAXIT &
A thromboxane mimeticol <J3t A= sl
silymarin 594 = A 28-S YEISIL (&
= 0.1 mMolA p<0.05) ethanold} H-E& Fof A
7HARL oA A-go] YetA] gttt (5% 0.1 mMe]l
A p=0.46). T&tA ethanol W1 Q&4 AstaA
44 9lo] ROCK ® MEK/ERK 23 oA &7}
= Aoz =it
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100
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c - Silymarin
.g 60 O~ silymarin +3% EtOH
@
s
2 20
14
X 2
0
o 5 45 4

Silymarin (-log M)

Fig. 4. The effect of ethanol and silymarin on the
thromboxane mimetic-induced contraction
in denuded muscles. Data are expressed as
means of 3-5 experiments with vertical bars

showing SEM
100
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.g 60 =0~ Silymarin + 3% EtOH
o]
s
T 40
14
o O/Q%
0
w 5 45 4
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Fig. 5. The effect of ethanol and silymarin on the
phorbol 12,13-dibutyrate-induced contraction
in denuded muscles. Data are expressed
as means of 3-5 experiments with vertical
bars showing SEM

3.4 WOt MAH=ELD 7150l AME  aortalilM
phorbol esterd]| 2[5t £=Z0i| Li5}0] ethanol

H= 2 silymarindE St
228 A 599 747 AE2 =F 7147 S
gt Krebs 89 57 608 F A4 AHiol o231 &
A7 8 2.0 go& AU EFoE Yt
AA=IL 7]1%50] JAH aorta®lA] ethanol, silymarin
(100 M) T Al 71A SF digh 2R8o] gl
MEK/ERK7} o=z o9 A84 Ol vAERA)
AEE STA 8 HEELS AT gEiR
phorbol ester (PDBuwel <3t A=o] djis]
silymarin 2kt A 28-S YRS (5= 0.1
mMOA p<0.05) ethanold} & Fof Al F714<

AA A8o] HEA ¥ (= 0.1 mMeJA
p=0.67). Fig. 59| EAE 42} o] ethanol2 W1
OJ&/d Atshd A Ad 9ol MEK/ERK &/ oA v}
7h gl Ao& FRIFh

4, 1%

FFY F8 2RI silymarin FAES} &3} %
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zaho] H4EZ0] 48419 A% & AlxurE mhyjst
= e dAIst] AEE HHSIAA TAZE B
Sl EFAGHY] hALE AETAA BF S|
E FAE T HIAAE HF, AEAS Bt
oA Aot FHT AAE S FARES UEhdT
[18]. & AolA HHE AAsIY 715= JAIR &
< olgsto] 3-8 AES silymarin®] 71 71HE& =
AelaL 2ZA19 ethanol®] BT+E7|4 FHO2 ¥
&%, S5 5 AL N =A AEo] 3&
st} gtk 8B E oy AgoA Yr& A|Aske
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9] F7} 71 2ABHA =it g E3 =5 71d
o &5 Fofof o3t m] Al HARE AR} %8
9] 7= WA AlEAY ZEol: 5% SVl ot
AHTE 31 o] A2 Lol A&olgtal HAFE
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T P A dEA e WS AA
512 7]%50] 2AIE aortalAl silymarine phorbol

esterol| O3t o]t ofet oA 282 UErdid




136 ARSI M20H HM75

o= A2 Fig. 5914 o Qi wWEkA] fluoride,
thromboxane A, 3AHH|, phorbol estero] &Jgt &
T BEE %04 silymarin MEK, ERK Hth=
Rho A / ROCK 52 EZA3AA ZEot= A=
FZEQths W82 Fig. 2, 3, 40014 & Hojx| L 9l
o} mEbA 3 B HES, $44745 5 <8714
Aol A Fe] o]t 7]50] £A4JE o] olgto] A
7] 2124 o] Z$-o J&3st ethanol, silymarin FA}
A= aortaclA St 24 I AHHY AoE
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