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Neuropharmacology
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& nalomsdudndalsinnuwite wdmehfiuaiutssiy central serotonergie
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Other Pharmacological effects of piperine
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{Karaki and Weiss , 1388)
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2.3 MINMINAIFUTUAT (receptor) gRnTzduuEIRamMTReuwUaIMaEh
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aeluad  fnadanisiianisve
mwiamiaaumyaInaittdeen Taplun VG uuAAEuNRAUiY  Calmodulin

nanonily cnlcium-calm \\&Q‘ zauaules] myosin light chain

kinase (MLCK) figlwlng /%= *\\\ ! in,light chain Tuamazil myosin
light chain 8nansoyindi)i: FuaEouanle dunisaaiuen

& & *
U GIE TG Y Ll vlugadanas i
calmodulin  WHNGINGA uphe 141 ie MLCK Waasniy myosin
phosphatase 35 IMAR deghos Siftight chain Tuasmeil myosin light chain
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::f;muaﬁﬁ ﬁﬁ%ﬂ%ﬂﬁﬂ ﬂa? Carsien and Miller,
q RIAINIUNAINYIAY



1o

Catt  Calm

Cas Cale

ATP Ca.« Calm. MLC

ATP<_ cAMP Kinase ADP
MLCMMLCK—P

ATP
Actnmynsin—Pl

Myosin

Phosphatase—
: ADP
Actin
Re[uxnﬂon Contraction
aEUUATLD
Calm

cAMP Kinasqvg
MLCK - mye
|

fﬂIOEPhorylat@myu51n light chain kinase

ﬂ UE 3RS Wa 1713

nctnmy031n-P = phosphdtylated act@pyosin

mm AINIUNRIAN SN Y

= adenosine triphosphate

chMP = cyclic adenosine monophosphate

4 . g o) & -
N 4 udE AN INREILAYARINEIDAINA NI UL THY

{Carsten and Miller , 1387)



11

Endothelium Derived - Relaxing Factor

Vascular Endothelium

Lﬂﬂl{ﬂﬁﬂmﬁﬂﬁ (vascular endothelium) Usznauean squamous cells L3HI07
ﬁmﬂufmﬁm ( Shephe:d and Vanhoutte, 1991 ) atmudvuluramaaaidoauas vasa

| d
mihviaudauvaaatiag

- millaanugflo gfienisiten disidaan
- @hailvafim SRE R \ ind factor VIII,  plasminogen
activator ' ! \

' - i d’ -
AnuEssE L Rean uilada
sulunszualadin  wazaadisznav
waz epinephrine \iusu
- PALAR ISMaadsNag JFLREAEY  EDRF  Was

uun«mnnﬁa‘muaq Furchgort ugy Zawadzki (1980) fldduwuiinisaan
ﬁaumnaanlﬁﬁm mMTnmaﬂmmum"l oy
vannlFaniinm m Fafluimnuiuiy
thythudrhgs ﬂ m m dan ldiinag
ﬂ"mﬂ ﬁﬁ ﬁ ﬁjg’ [ﬂl‘l“mﬂ?ﬁ (nitric oxide)

(Pa.lmr:r JFerrige and Moncada, 1987) UanI N acerylcholine mﬂummmu’lmﬂaqﬂaaﬁ
(@FaMAINs EDRE uithfinsnsequeney Ainahbivcaadaarsnd Tasmamia

EDRF @ity calcium ionophore A 23187, bradykinin, calcitonin gene- related peptide
Wludu
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Biochemistry

nitric oxide (nitrogen monoxide, N=0) Lﬂumiﬁﬁﬁmauﬁ'ﬁlﬁmﬁ"mmsn
wasuliu nitrates w8z nitrites 108 oxygen dlasnduluanaiiinnadn daius
mmsmﬂi‘i‘au#ﬁ‘mtﬁ'aﬁutﬁaa’lﬁlﬂuathqﬁ ( McCall and Vallance, 1992; Ignarro,
1989 )

Qe wd o W |
AMANURNAARY nitric oxide ( Kamm and #ovtader, 1994 )

Redox-activated fo
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tion leading
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ﬂumwﬂm"m
R 1 PToLic eI PT

Myoglobin

Half-life
Fate

Methylene blue

Superoxide anion
Potentiation of activity Superoxide dismutase

Cytochrome C

H* ions
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Nitric Oxide Biosynthesis

nitic oxide AUATIEALANN L-arginine  lasadmauld nitic oxide
synthase (NOS) %ﬂuﬂaqﬁuﬂui‘lﬁﬂmﬂ isoforms JUAY tissue ﬂﬁuag (@amai 1)
Tatawlasl @iiasly caalyte YRS oxidation 489 terminal guanidine nitrogen atoms
Y84 L-arginine Taiilu products A8 citrulline Wa¥ NO ( Moncada, Palmer and

Higes, 1991 ) ( @agilit 5) \ ’,/

Nitric Oxide — mediated vasorel __4
NO Wlviviagmig / 1 7

nii'"mnjﬂnﬂuumﬂanm /“/ \\\\ JuMaaaEaRIA BTN
Na MBS HUTDINERALAE URIAL N hacm group soluble guanyate
cyclase fauilu nitro€1- s ¢ \mplex | p S ;\ hl g nylate cyclase (soluble GC)
pluzy active form a1y sﬁ' e \\ anscqunsldsy  puanosine
lnph:}aphah, (GTP) vt #‘g cgtianosire m nophosphate (cGMP) T cytosol

aaandaiiaGeuremvannta A7 winlvseaurswaadoumeluiad
L50aawaale  ( Wennmalm, 1994 )

Wyiiimaiismes cyclic GMP Tu

(intracellular calcium) ﬁﬁan’n :
dasud 6
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mwﬂﬂﬂnﬁuaﬂﬁaqﬁra 8@ (] tional endoil lﬁn} daguit 7

um & A yE oraafent MaaAldon  coronary
artery 'ln'Taumﬂlﬂtm i Heie rgmm WAz thromboxane
A S S} SIS i

NaaaLa FIﬂ'lllﬁ'ﬂuﬂﬂﬂ'ﬂﬁutlﬂlﬂﬁaﬂmEIﬁ‘ﬂ[]ﬂ'lhﬂ"lﬁldﬂl{ﬂﬂ\l“ﬂﬂﬁlﬁﬂﬁ‘ﬂ"ﬂ"lﬁﬂw

duli@lumssy EDRF uazfiumnnuad 5-HT uaz thromboxane A, 16und1 ATP Wax
ADP Mlvivaaatdaaiiomsmein5ana ( Jackson, 1986 )
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Cuosubsarates,
Type oulacton Meesent wn:
I (soluble) NADPH, [T3tm, cerchellam |15-17],
i, B E-105 newroblasicma eclls |10, 12]
FALYFMMNY, .
It (solublc) ~ NADPII \ Eslothelial cells | 13)
I (sobabic) MADPIL, Wcutrophils 21, 22]
i,
FAD .
11 {scidubic) MNADPH, Macrophages [23-28,1],
1801, Enryme activitics with probably gmilar charactieristics can be
FADFMN, mvluced in hepatocyres, Kuplfer cells, wasoalar smooth muscle
GSIH (thiols) cells, fibroblasts, endothelial cells, lung and liver [26-37)

1L { particularc) NADPH,
1,

IV [ parisculane) NADPH

dothelial cells [13, 38, 39, &5

Sfc and N-nitro-L-arginime, Abbreviations: BH,, 5,678
FAL, hmuk-m-nﬁmlrmz FMIM, I'I:mn-rmnurﬁnuuk GSH, redisoed glulathione; NADPH, micotisamide-sdenine-dEnucleolide

tetrahydoobioptenin;
phosphate; SD5-PAGE, sodium dodecyl salfa
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Dysfuncﬁmol endothelium_]

Regeneroted endothelium, hypercholesterolemia,
otherosclerosis
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