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The Pharmacological Effect of Quercetin Isolated 
from the leaves of Psidium Guajava (Myrtaceae) on 
Isolated Rat and Guinea-pig Ileum Preparation 

Amphawan Apisariyakul, Nuchanart Chaichana and Wilasinee Yousukh Department 
of Pharmacology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand 

Quercelin, 3,3,4,5, 7-pentahydroxyflavone, a compound of yellow powder 
extracted from natural sources such as the leaves of Psidium guajava (Myrtaceae) 
exerted an inhibition of the smooth muscle contraction induced by acetylcholine. 
serotonin, histamine and barium chloride on isolated guinea-pig ileum preparation. 
It was shown that quercetin could inhibit ilea/ contraction induced by spasmogens 
with different pharmacological mechanisms and produced the inhibition of acetylcholine 
much more than that of serotonin, histamine and barium chloride. Therefore, the 
results suggested that quercetin exerts its anticholinergic p roperties on isolated 
smooth muscle preparation. 
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m'l~'°1n[il'!rlfo1nYiuo'l'la.JmITT~ilr~'1fiit1m'l°r11111u 
'lJtl\i~lUIL~mf u L 'l1\l::\'1Urll'l\'lm- r 1mltJ~uUV1lirt11Fit1 
m'lLFit1i:Silu ~\ima.Jrnwiul~ li 1uu.m:n~u[iltinuti\i~u 
Tm1 Lutterodt l!l'l:: Maleque (1988) l01'l1t1111u 

11Yium'lLFmi:Silu 1u1-ur-l'rll (Psidium guajava, 

Myrtaceae )C 1) '11li~u 1 u th::L 'r1Flhml~ilm'lii 1\l1 

~rltl[il\lln 1 ud~llm Hff mrnnmTtfollL~tJ ~llmm'lci 
U'l'lL mmm'l l01 mwmi:SiluL tlufl1'l~ilvhrnm llu 

~1uth::m1u \l::th1n!J~L li~till~m\lurn~m::ml:}L~ti 

r!t11Jtil1tJua11 UV um\l1nm'l\'l'11I1iwt.1~uU[i)g,~fom 
Foresta! chromatograms (l'i1 R11=41) U'1:: 

m~-mmwnl!llLviU~VILVltJtil UV spectroscopy Lm:: 

mic rodeg radat ion ril1t.1~11l ~Vlli'1tl3-JL "1'11?.ltlllftl'l 

LFmi:Silultl'itiUVlllrlll (280-35 7°C) rll'lLFmi:Silu 
" 

~1 lfl um'l'r1[i)'1tillltL tlu r.J \l~L li~till 'ki'1::'11t.1~ 1 am 
" 

LA'lllrl~lllFltl 3,'3,' 4,5, 7- pental1ydroxyflavone 

(C 1sH 1007.2H20) ~m lR'lllrl~lll?Jtlllrll'lLFmi:Silu 

UrlVlllITTll'lU~ 1 ~ 1mXn L3-lt'1n'1 = 338.3 n-T3-l " . 
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Hoyy0 

~r OH 
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... ' 
mil'llfilil '11!-!Tmwffilm1~lilm1Yi~nm::quubf.J ACh, 

barium chloride, leukotriene 84 IIB:: prostaglandin 

E2 'lur<2-5) lrn::m1!'Jud11dmrh~~m1Yl~nu ver­

apamil (Calcium channel blocker) ~11mlili1i'l 

n"1'ln«m1u6nuuflm ~f.J!-11 um1Lnlilr.mm1!'Juff" ai1 

Lflu{?lYiutJ'i1LUum1!'Juffil'llfivi reversible u1em11~1i1 
ITT1~il'llfilil phasic lL"1:: tonic 'lliJil ileum mN~u 

OJ 

lil::Lm~~nm::~u1,._,~lilvl1ITT1f.l ACh, prostaglandin 

E2 lLl:l:: antigen<6) uoi Lutterodt (1989) \'1ui1 

n11Lflu1?lYiu~nnui'lU1"1n 1uvu11 Psidium guajava 

ttui'lm1uunqYl§fi'uffilnTrn~il ACh h1m1YlUJl:liJilL~iJ 
m::mu~1w1mil ileum 'lliJll~\.l,lil::Lmiilwhh~1(7) 

, OJ 

fii'ilttu i'lil~lh::nilf'i''lluilni11'1t1fl~"d L fiuRmfl 

qri5rrnbJl«'ll1Ylmre~nnntil"1n 1 ur.Jti1t~::ni1t RV{?lYiu 

oium1111iloi'1?Jui1~1laL~n'llui1~u'll11u"1:: ~ulil::L111uun 
OJ .., 

v11«!ili'Yllil"11Jil 11!-!~11Rmnmi 'lnm1mmqYl~~t11\I 
LuuhJ'lUf 

e>d 

'J tm 1 'afl (;lGHh1 

1 '"m11~f.Jfl~ild 1il~'\.l,'ll11\1u6 Sprauge 
OJ , 

Dawley 'UJ~lrltilL\'H'l lll~lt'm.h::mrn 200-300 nr!-1 

Lll:l::~t-t!il::Lm 't~~1nm'r'IF1 ;timt'm.h::mrn 300-400 .., 
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' dlCVdl Q.I 

(isolated ileum) b'Wfl'UUV1nn1-a'Vii;im1t1eh'.I 
., Jt d 

mna.Jbum··mu 
15m1Lm~t1!-la1"1.'llu11~1 'til'L~mm11~u Yllill:luilL ftu 

" 
uu Yinm1~tilm1zit111n~1m '1m ~tiudlilmL tl"1il!-ll\11n15 

n11'lltlil Perry (1970) u1mtYllill:lt1ilmuuit11m1~uil 
" 

~'"riti'" rhm1YlV1"11Jil \11mt ii rhm1r.hmmfoilYf t1il 

ut1n~1'lil'L~na1m1t1il ileum t1t1n!-!1tl1::mrn 10-15 

L 'ZfumL!-lm ~ul.i1a1wut1il ileum ~l¥1~1unTau:: 
nrb~<i:hl 1£.11 Ty rode ltl:l ::t1t1n~h\littl~ muia1waiJ'1 

ileum tiumui1.rim~1 rit1u"1::tl1::!-!1rn 2 L'ZfumL!-lm 

u1a1mmil ileum ~'ltilm1~1u tissue bath ~U11\I , 
;t1m Tyrode H"1::iJun~L\l\.!iJci fl1UR!-JiJCU'1fl~1,.,Ril~ 

~ , , ~ 

~ 32 iJllfllL'Zfm~f.Jn ITT1tl thermoregulator rma1l~ 
" 

'lliJil ileum LUltltJ force displacement trans-
d - d ..... 'I.I J" 

ducer FT-03C L lmuurmm111V1Cil1'lJuiln"11m uu 
' 

L~t1utii'1t1 Grass 70 polygraph rium~m11m1 

Yllil"1tiilttoi"1 ::R~"t1rum1!-lrnilm1 (tension) '1miln~1~i 
Ll~iJ ileum 1 «tiil 1 nr!-1 uuYinm1!'Juffil'lJEliln11 

LAu{?lYiuoiEJn~1m flm~tiu l lilti 1 ,._,n11LREJ{?lYiu 1 

mYiriuu 1,._,v11m::oi'u (spasmogen) oi1i1 1 ~i~ru , 
m1m::muoi1i1 1 ~illtml'jYllill:lEJillt~ll acetylcholine, 

' 
barium chloride, serotonin mi:: histamine Lftu 
An'!-} 1nl:l 'tnm1uun(]Yl§imiln11 Lf'lti{?lYiu 

R11!-l~il (amplitude) 'IJEliln11~1ilvl1'lJEJlln~1!-l 
J" d d Co 'IJ f 1'"" 4J 'l.J I d 

LU1JL1t1u mnV1\11nm1m::~u1Cilt1 'llmm::~ttmil 1 Yl 

L tl~miLl tl'1i1ltl"1mUi!-l \l:::uafilil 1,._,l ~uluiti~m U\-b ~Eltl~!: 

~iJt1'1::'lJE111n11"1V1f'111!-l~il 

Wiln11~1ilvl1llillln~1).I 

[control-response] x 100 
control 
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fi1LQ~tJw11ilv3-JmJ:: l1~0111 h i'ltltillv RlLQ~tJ ± fi1 
" " 

m13-Jf.i01mnmnm~1'\.l. (mean± S.E.) nWr'\1Fl113-J 

llmnu1111tJci111'1t'tJ~1R'qrn111a~m'.i::"11i111f'i1LQ~tJatJ11f'i11ii 
m'lY101rlmmuu student "! " test fotiri1m-l01f'i1 

ffJlllL~tl~'\.l.~ 957. (p ( 0.05) Ul'I:: ~ 997. (p ( 0.01) 

~rn n 1'a'YI 61 ~ eh'.I 

L~tJri1m'.i'Yl01'1tJvffH01'UfotJ 1ilm'.ianui (crude 

extract) 00111rn.J~11 wui1 rlTirlrllil~Wi'lil:il1tJ Methanol 

(PM) mm'.ici£luff11m'.ie:mm1Y15'lmv acetylc l1oline 

bU'\.I. dose-rela ted Rif1tJnu atropine li111ua0111h i 

"itl~ 2. 1u ~1~Lamm"m.im1~lttJmmm-nF1mflmm .., " 
m1'1mi'Yl01"1tl'1 lb'10111i1 PM 3i anticholinergic 

effect ~iiim'.ian01ci11ti Hexane (PH) iima-mi:mui 
- .., J' d de. . 

m'l'l101U11'iltlvnai3-n ittlb '.itJUYllfl01v1n ace! ylc hol 1 ne 

'lcilL ·chuUimnii 

1 ,X ~ .!: d':;io ' 
llf11'.i'Yl011'1tlvUv::r1nloJ.1C]Y16'iltlvfll'.iLRtJ'l·aYl'l-tUltl 

f11'.i'l101m1'1JDvfhlilLan~1l.i i le urn titlv'l1U Y1011'1tJv~utJn 
" d 'I.I 'IJ &.I 'IJ I .... 

t1anmY101mNL3-Jagnm::~iimtJmm::~Hunv 1 nH 
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o <VCV '1,# I -~d 
"11mumm::~\-l.lLUln ::U11H'\.l.RtJ acetylcholine, 

barium cl1loride, histamine lrn:: serotonin v:: 

1ifm13-l dfa.J~lt~ri11lf ileum l'\01m1'1tifLrl1 1 rl'\.l. ~tl 
1.1 X10- G, 8.2X10-G, 9.0X10- 7 lLl'l:: 1.3X10- B 

()11}J~1:ilu '11tJ01"'1'.ilFJll{:ilih.i1Ht1\.l.101 3.7X1 o-5 -2.4X 

1 o-3 M ri111u tissue bath bthirnn 1 uiri riau 

1 lim1m::m,wiiln::m1 ,·1ui1 m'lLRa{:ilihim3-JTm£lu 
' 

ff11m'.il'\01m1'ila11 ileum ~Ln01v1nm1n'l::mrnLiilri::m1'!iif 
' 

ol"ll"101'11 HU11'.i1v~ 1. Un::'.itl~ 3. lrn::fll'.iLRtJ{:Sihi 
" 

lt.ilR11wL '.i'11 tm1'.i£luff11111'.i"1101m1uu11 ileum ~bn01v1n 
ACh ~mm Lilt1mm13-i'1J.J,~H6'l:: l'li1" m.i1rn'ila11m'.i 

" ' 
Lrn1:Sihi mi::btlafon-to1111'.iEJ'uff11111'.il'\01ITT1illlv ileum 

~Lnrnv1nm'.im::m'\.l.ci11ti acetylcholine, barium 
' 

ch loride, histamine un:: serotonin l'1ui1L~a1lf 
..~ 0 1 d J' d tJ .. " ~ ~ 

rlT~bRtJ'l·a'YlU W1JU 1U1Ylrlvtn.iv::3-JL tl'.iL'l!HUlnl'.itJUtJv 
" 

3-nntumJ.Jcilw !il111ia01111 u "itlilav dose-response 
" 

regression lines ('.itl~ 4.) uri::l'i1iZ3-Jtl'.i::~Y15-
" 

m'liZm~'\.l.6 ( r) ~ti o.9909, o.9882, o.9707 lln:: 

0.9859 Ulll-J~lolU 

1111-a1\I~ 1 . bL'1tn~n1'H tffouL'Yi~ur~~n1'~grn%'2Jt1~'11'Hl"lt11~.Yht~e:inTn-i111m1'2Jt1\I ileum ~(ln 
'IJ ., ., 

m ::m'l-!,r;rn.1 acetylcholine (ACh), barium chloride (BaCl2), histamine (HA) LL~:: 
, t 1"' ., J' d serotonin (5-HT) tn~ 'll n~13-J L '\,!,ti ileum 'lleJ~'1-mm::LJl1'YHL~ne:ie:ina.J1Fln'l;}1 

'IJ 

'ZJU1fil'ZJ£l\I 
tJ ... .. -:: ..... d ...,.., 

L t1'lL'l!m1111'l£JtJtJvn1'l'l1V11i11'Zlt1v ileum ri~nm::~tim£J 

~11 Lfm{~Yiu A Ch BaCl2 HA 5-HT 

cta-1cn{) (1.1 x1Q - 66M) (8.2 x 10-6M) (9.0 x 10 - 7M) (1.3x1Q - BM) 

3.7x 10-5 43.1 ± 2.0' . ND ND ND 

7.5x10-5 60.1 ± 6.o· • 35.8±9.7 • ND ND 

1.5x 10 - 4 68.5 ± 3.9•. 59.5 ± 13.2· 42.5±3_3•• ND 

3.0x10 - 4 83.2± 2.2 .. 82.1 ± 4.1 •. 67.5±4.6 •• 38.2 ± 5.2 · • 

6.ox10 - 4 ND 93.1± 1.1 .. 88.7 ± 1.8•. 63.4 ± 9.1 •. 

1.2x 10-3 ND ND 94.7 ± 1.4 •• 78.2 ± 6.3•. 

2.4x10 - 3 ND ND ND 90.7 ± 3 .6•. 

ND : Not determined 

~D3Jfl lW01\IL U'\.l. R1LQ~£J ± R1A113-J~lil3-J1Ul'l:l1'\.l. (n = 5) 

*, "" l'l1lwmvi111v1n control mh113'.i'lt'tJ~1A'cym11a~m (p < 0.05, p < 0.01) 
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A J _t __J _Jrg L .. 
ACh 0 /lOi 0 ACh 0 ACh O A0ifrrin 

3.7 7.5 15 30 

P11 B J J J __J _J 

ai<l2 0 Baa2 0 BaOz 0 Ba02 Q BaCl2 
7,5 15 JO 60 

c 1 J J .J -"J . . . 
HA 0 HA 0 HA Q HA Q HA 

I 
fj lJ 60 120 

J J _J _J 
0 . 

5-Hr 0 5·HT 0 5-HT Q 5-HT 0 5-HT 

0 .2 0.4 0 .6 o.o 1.0 1.2 .... 
)) ro. l20 21/J 

Dose of Acefyicholine (119/ml) 

LLal?l\l dose-response regression line ';ltl~ .. 3 . l\flUNn1'lUUtllltJEhlfl1'lLl'ltJ1°lilrhwiiim'l'tWlul1tJtlll 

'lJENa1';ian111~1n 1 ml~\! (Psidium guajava) 

11im~1l~L~mm\!Y1um1~LL~nmmm~n~1 .., 
Ut1n~1«(911°Yll?l~tl\l 

• v 

PHzO : m'iC1nlili'ie1nlilil1n ,i, 
PH : C11'iC1nviile1nlilil1n hexane 

ileum ~rinm::Ui'uubv acetylcholine (ACh), " , 
barium chloride (BaCl2), histamine (HA) 

· ( T 1" " J' mi:: serotonin 5-HT) filtJ 'Ommm rn ileum 

tJ tlll'rmm::Lm~lLtJnuumni1ln'IY1 
'-' 

A : Cl1'il l'l!J'il.Hln (3-7-30X 10 5M) Cl1H1'iOUuiT~m'il\ lilGl1 !l ll ~ 

ileum li1nlil\l1n ACh ( 1.1 x 10 - 6M) Hi 
B : C11'i\F:trHHlH (~_5--60x 10 - 5M) mim oU'u&m'il\'1Jl1!iTh'l 

ileum ~1n~il1n barium chloride (8 2x 10 -6M)'I~ 

c _ mmmi:ai'h~ (15-1 20x 10 -~M) Cl1N1'inuuJ~rm\llilA1llll~ 
ileum '11nlilil1n histamine (9.0 x 10 7M) '!Ui 

o : e11wmi:ai'h~ (30-240 x 10 - 5M) n1lmouuff~m'irn•1m1tm~ 
ileum fi1nlil\J1n 5-HT ( 1 3 x 10 - 8M) 1~ 
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% inhibilion 

60 

20 

o ~~~~~~~~~~~~~~~~~~~-'-~~~--' 

-5 - 4 -3 -2 - 1 0 

Log dose of quercelin 

---+.- ACh -e- Ba2+ -x- 5-HT ~ Hislamine 

')t]~ 4. u'11il\lm'lL tnEJUL YiEJuLtlll'klil-Hnm'lfi'uEl11'1Jt111'1rnAai~i1iiuiDnTrn111o11'1JEhl ileum ~cinm::Uf\.IUJ'lEJ 
~ " , 

acetylcholine (ACl1), barium chloride (Ba2 + ), histamine llfl:: 5-HT Tvm'liln~fo.nfla 
d . 

ileum 'lltl\!"1\\0l::Lirn'lLLEJmmnmitlmn =a11ufllil\!Ll-1.~tl'lm11 log dose regression-lines 

d I .._, f,I' J' d d 9.1 'I.I &.I 

a.Jf.mITTt1n1'l"1lilm'<m11nfl1a.JL Hm ·muYJ~n m::~HmtJm 

m::mUITT1\l 1 tll-1. fom'lifa'll-1.'IJtlll ileum 'lltl'1W\.tol::Lm , u 

~oo11m::muffiiiffi ACh, barium chloride, histamine , 
llfl!: 5-HT lUit~m1unit~lLil1i1 ACh aanqYlgTliltJ 
..... ..... °' .. '-' J' d '1Unu M3-receptor rn.u.n'IJtillL'<ffmnmJ.JL lWL 'lEJUiltlll 

ileum 'llti\lm~oi::Lm '11n~itn'l::mi.i. phosphoi-" . 
nositide hydrolysis Yi1'lllLn111m'l"1i11 ca2+ atin 

• ,.J "" ., .t d '11n internal membrane mlr-mm nmmum'lEJU 

i1111o11Ca> a'lit barium chloride titinq.,,gm::~uT111EJ 

m11uiti contractile proteins T111EJm'l'ltl~unu cal­

modulin nmmtlti Ba2+ -ca lmodulin complex 

~'1'1dtlm::~u myosin light chain kinase allr-m 

1iXnil1).jLfuJL~tru~~1C9• io) ~il-1-n.mfl'lmilll histamine 
:: 'ltl ., ~ ., .r d lm '1:: m::~u H1-receptor uur.nnma.Jmm'lEJU 

i11ti Hrreceptor uu myenteric plexus Yi11ll 

nil1m\!m~EJU'11ilol1( 11 • 12) a'lit 5-HT titinC]Ylgr.hl-1. 
d .. .., J' 

D-receptor "''ltl 5-HT 2-receptor um'liflflnfl1}.IL\.ltl 

L~EJuC 13 ) nfl:: £l11ma.mciaanqYJgr.h\.i. M-receptor 

'11ti 5-HT 3-receptor UH myenteric plexus ~\! 
'1111 llnil1a.JL t!amEJ-ri111o11C 14- 16 > '11nn1'lYllilfltl\l~ Yrni1 

m'lLPiai:ai1u3'.iq.,,guuff11m'l'1fllITT'l'IJD11 ileum ~Ln111 
'1ino11m::mmLuifl::D11~1ii'l tm1'l'l1lilriti11 ~11r.mltm11 , 
nm1mm.i. ~mh1a.J1U111Uf u '11nm'lAmY 1dm'1mt1'!Uli1 

' '11'lLPiai~i1u3'.ir.muuff11m'l'1fllITT1'1Ja11nil1J.1L ~m ~EJu 
U11EJnfl '!n,,mEJnfl 'In tici111'l 'lnm~ m'lLAtii:ai1u 1 llr~fl 

1itm'lfi'uff11m'll1fllol'l'llt1\l ileum ~Lillil'11n ACh mn 

~~Ill ~l-1.RD '11'lLFltii:ai1u3'.infl 'ln 1 um'ltitinqYlgrJiu 
d" tJ ~ d . 

M3-receptor 'llll\!L 'liflflnfl1m tlm 'lEJUUtl\l ileum 'lltl\l 

mur1::bmITT1£J '11nm'l1~£JltYiui1 al'lfltlfll'11n1u 
" 

r.J ~113'.i anticholinergic effect uit1m'lnfllITT'l'llti\ln~1J.1 
.r d ., • 

L tltlL 'l£JUUiJ\!"1W1J11 m~1'lClUUff'1m'l'1tilol'll1Lilfll'11n 
u 
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~1'2Jfl'UfHU • 
tJc. -.I ,r .. 

flru::rnvt1u'llmmumu mu::lll'n1f.11'11'1Ul'1 wr,1-" . 
1rm15m ~ti" 1 mJ ~Hll i1Yl'IHJITTl'1U ll.n1'11~t1vma~v • • •• 
L 1t1u~t1t1 '1Jt1'1Jt1Uflru~1l'1u 1mfli'01Lnfl''1li'r'lm ~1 lf • ~ 

m'1att' uau um'1%t1tilta::'IJt1'1Jt1Uflrul'1~ 1t1fl'm1Y1ITTat1'1 • • 
flru::lL rmt1mam{ a.Jm1Ylm5m ijtJ" L l-13.l ~lmibm l'1~t1 
'11uuhufl'm1Y1ITTat1.:i 
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