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Effect of Thunbergia laurifolia Lindl. on Cytochrome P450 and P-glycoprotein Activity
and The Efflux of Malathion in Everted Intestine

Wanna Sirisangtragul®, Ploypailin Kaewboonraung, Watchara Dulyasittiporn

Forensic Science Program, Faculty of Science, KhonKaen University

Abstract

Thunbergia laurifolia Lindl. is a Thai herbal medicine that has long been used as an
antidote for toxic substances and insecticides. However, understanding of its mechanism of
detoxification is insufficient. This research investigated the effects of aqueous extracts of 7.
laurifolia Lindl. (TBA) on cytochrome P450 (CYP), P-glycoprotein (P-gp) activity, and the
efflux of malathion. Male Sprague-Dawley rats were orally administered TBA at doses of
0.5, 1.0, and 2.0 g/lkgBW for 28 days. The livers were then collected for examination of the
CYP activity, and everted intestines were prepared from the small intestines (ileum) for P-gp
activity analysis and the efflux of malathion. The administration of TBA (0.5-2.0 g/kgBW)
significantly inhibited CYP1A1, CYP2B, and CYP3A4 activities as dose dependent manner.
Notably, the CYP1A2 activity was unaltered. The change in P-gp activity was found in the
TBA treated group in comparison with the control group. However, an inverse correlation
was observed in the everted intestines. Increased concentrations of TBA significantly
decreased P-gp activity. Moreover, the efflux of malathion was reduced to 0.78- 0.54 times
when compared to the control group. Our results indicated that the detoxification mechanism
of T.laurifolia Lindl. might relate to the inhibition of relevant CYPs involved in the
bioactivation of toxic substances in the body, and stimulate the excretion of toxic compounds
via the induction of P-gp activity. However, the induction of P-gp may not be a contributing
factor to malathion detoxification. Further study related to the concomitant exposure of toxic

substances and 7./aurifolia Lindl in vivo will be required.

Keywords: Thunbergia laurifolia Lindl., Cytochrome P450, P-glycoprotein, Malathion,
Organophosphate
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w1a11500131AT12 A28 HPLC (Algilent 1100

series, Japan) AUITUD Islam ef al. (2009)29

a J aa
PMSIATIZHNMADA
AnTzHveyanieadanle Tusunsw
9 a A d‘
SPSS Taeld e @ One-Way ANOVA 11 ®
NATOUAUUANAIIVDINGUTOYA A1V UA
Wodnyn19anan P-value Yoon11M3 oI

0.05

a W
Nan15308
nnamsauna lunuanuialnalas
v Y
Tunyusninlasusredaanaiii (TBA, 0.5-2.0
9 [ 4 a
g/kg bw) TUs2e21701 28 71 daInAaodnu
%’ 9 a g v o A 49! [
91115tz 1amuynd niinduiinued
S o o L4 aa 1 d'
UWed1ayn1adda lunnngu(p<o.05) 1o
=~ = @ ¥ o A 9 e .
WIe Ve U VUIMITNGUAY (initial weight)
waz lunuanuialnavesedoazlan 3103

% v A

o Y 3 y A 2
dunadrgailar dminauiinug Tdumuay
1 A o o (% aa g 1 1
pgndsd Ay nadaily 118 m1lungu
TBA (1.0 g/kg bw) 11J01fig A UNGY control 1@

1 < A Yo A 49! I
813 15Anuiiie 145D TBA iugavwilu 2.0
J g v U ] v o 4
g/kg bw wudnhminauanatedaiiiyd Ay

aa A = (% VoA Yo
VINﬁﬂmiJ’E)WIEJ‘UﬂUﬂQNTIUlﬂi‘U TBA 0.5 11ag

1.0 gkgbw a1 d1ay uazlainwunis
td' ) = o % a A
WasunlasedivediAynieanaves

y 1] H %
Wmiinlalunnnguin 185y TBA nlSeudieu

nunauaLaNA 1ASUE1S vehicle (A1319% 1)

VRIS EATRANT (TBA) AON5IUYD
!51!"!"1133 cytochrome P450s (CYPs) Tua Uny
ushn

nIsAAAINNITHIIUael§A5en
alkoxyresorufin O-dealkylation (AROD) W U oR
s3aafath (TBA) ﬁqmés‘fugqmiﬁmumm
CYPIAI tiag CYP2B o8 W Nad 1Ay naa
Tuvaed cypia2 liwumsudeunilavile
1a5va15 TBA Taen159191uved CYPIAL
nag CYP2B luAunyusnanadnae 12.74,
9.67 1AL 6.83 1N LAY 8.72, 4.64 11AL 3.80 1N
amdsulunguii 185y TBA 0.52.0 gkg BW
awdidy Werfeusunguaiuauildsuas
vehicle HOAIINH AUV CYP3AL
a5 iadel Jf] N581 testosterone hydroxylation

o aa

WUINIMNIUanatogNlted AN IaD
A Yy 9 < 2
WoaududuYed TBA INUgITY Taen1s
#1911 09 CYP3A4 0AAINA016.56, 16.52
uag 11.32191 Tunguin 185U TBA 0.5-2.0 g/kg
o w A = o ' A Yo
BW amudiauilieiieununguaiugui lasy

@193 vehicle (915197 2)
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! Y Y H 4
519 1 uWWuﬂ@]’)LLﬁ%u'l‘Huﬂf)’)‘(’l?%‘ll@\iﬁl&uiﬂ“ﬁulﬁjiﬂﬁﬁﬁﬂ%ﬂﬁﬂﬂu'] (TBA)

Body weight (g) Organ weight (g/100 g bw)
Treatment
Initial weight Final weight Liver Kidneys
Negative control ~ 286.76+£20.53  362.67%£19.08 3.8310.41 0.9310.12
TBA (0.5 g/kg) 320.0818.83 394.67E11.67 4.3910.26 0.9010.06
TBA (1.0 g/kg) 322501126  386.05130.47 4.5410.45° 0.9210.05
TAB (2.0 g/kg) 330.94F11.71  392.00%25.10° 3.6910.36" 0.9310.08

13 A o
L!ﬁﬂ\?ﬂ'llﬂu mean£SD, N1UIU n=7

o w a

" HAAIAANULANANBENNTBEIAYNNADA (p < 0.05) TeUNBUND Initial weight

¢ AAIAIANNUANAINBI NTNBTAYNNADA ( p< 0.05) 1WToUINBUNUNGN negative control LA

9

TBA (0.5 g/kg bw) 118 TBA (1.0 g/kg bw) @1ua191l

H ¥ \ o %
M3197 2 HaUBIT1VAANAN (TBA) aommauveudy laf Cytochrome P450s (CYPs) Gl,ussmm:}

CYP activities (nmol/min/mg protein)
Group

CYP1A1

CYP1A2

CYP2B

CYP3A4

Negative control
TBA (0.5g/kg bw)
TBA (1.0 g/kg bw)

TBA (2.0 g/kg bw)

0.9827+0.0899

a

0.1252+0.0471

a

0.0950+0.0365

a

0.0671+0.0229

0.1107+0.0552
0.1199+0.0205
0.1268+0.0295

0.1163+0.0155

0.4784+0.1280
0.0417+0.0215°
0.0222+0.0071°

0.0182+0.0057"

0.4365+0.2841

a

0.0723+0.0055

a

0.0721+0.0027

a

0.0494+0.0079

=] d‘o
GGG RIS, mean=SD, NY1UIU n=7

L HAAIAINNNUANA19D8190

%

WedAyNada (p < 0.05) nl3suMeVNUNGY negative control
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NaYD9519ATNANT (TBA) ABNITINNIHYBY
P-gp 14 everted intestine
M1591191UU09 P-gp 11 everted intestine
AAAINAIBNTITIANITUNTHIUVDY rthodamine
o !91’1 Y o A =1 [
123 Fuiluasasaudume WeowSouneuny
f ch UAIUAU (negative LLA S positive control)
1 [ ’J Q( A o
WUNTNIAFNAUT (TBA) UgnBNunIIHIaIu
Y09 P-gp 1AOATINITUNWTNIU (permeability
rate) U®4 rhodamine 123 Gluﬂijllﬁllgljﬁvﬂ TBA
]
0.5, 1.0 t1ag 2.0 ghkg bw Handu 1.9, 1.4 wae
1 Lﬂ' [ v ' .
1.2 11 o3 suMeunUNguAIuAL (negative
control) 111781 60 UINVBINITNATD U
o w 1 1 3 A = =\
AUB1IAY uAd19lsna1ie)Se ey
melunguinlasuaismadon TBA WUIINS
M191U V84 P-gp anaaiio 1A Ua15 TBA 1Y
d? A ~ [ Ay Yo
g WouSeudeununquilasy TBA 0.5
' o 3
g/kg bw WU NTNINIUVDY P-gp anauilu
0.74 18 0.65 111 Tunquin ldsua1sana TBA
1.0 g/kg bw 1@ e 2.0 gkg bw AU 19U 1Ag
anasogNted Ay neanalungui 145y
@15ana 2.0 g/kg bw 1A 60 UINVOINTT
9
AT NANTNAABIY I UINATANA TBA
FIUITONNNITNIIUUD I P-gp 1Y everted

. . v ' Y 9 o o
intestine llﬂ miummmmum%zmmimm

ihmsrhan1§aniims 185 uianududuga
(@mnﬁ 3)
HAYITIIIATSAN (TBA) A9M5YV00NUDY
msmIaunanallseeulu everted intestine
lugiuveanisaanIuNISTUeN VDY
1121'1599UN everted intestine #3835 HPLC
Tunquitld5uens TBA wuiinsvuesnves
#1319 auNaInIanlseausonaIn everted
intestine 1u€@51@%1ﬂ51ﬂ§jn negative control ﬁ
li'ldsvarsnaaevedelivodidnynieana
Tagsasimsvueenvesnallseoulungui
1a5vesena TBA 0.5, 1.0 uag 2.0 g/kg bw §

o (%

1 o ] ) aa g
Ammsdvoonanasoswiiedayneadaiiu
078,024 1A 054 N 1A NS 19 U LN D
I o ' .
Llﬁﬂ‘l.ll“l/]ﬂ‘]Jﬂ‘].lﬂ@iJ negative control Tunan 60
=} 1 d’ =
winveImsnagey ualoifSeuouniolu
nauNAAoUN IAT U5 TBA WUNI5IUDDN
~ Y 4
voauta1lsesuiiuualduanas endw
y 9 1 '
WUTUUDI TBA 99U (0.5-1.0 g/kg bw) U@
[ <3 Y [
2819 15nR1WMsTUeenVeINIa s0eu 14
I % 4
W'l ludnyae dose dependent Taatiiona1u
Y g A 2 g
[Wuduues TBA tinaUwiu 2.0 gkg bw Wy
] Y
MsvueBNY0INIAY IFooUNa U A NNYGITY

A A o Ay Yo Y 9
Lll’f)L’VIEJUﬂ‘UﬂQ‘JJ‘VI]lﬂiU TBA aNUUUU 1.0

glkgbw  (M13199 4)
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Al Y f °
A15199 3 HAVDIE13INIAANAL (TBA) ADNTTIIIUUDY P-glycoprotein (P-gp) 11 everted  intestine

Permeability rate (ug/cmz)

3an
(mﬁ) Negative Verapamil TBA (g/kg bw)
control (100 pg) 0.5 1.0 2.0

0 2.060.16 1.98+0.18 1.8840.11 1.890.14 2.12+0.007
10 2.2040.11 2.02+0.16 2.0140.18 1.9540.14 2.20+0.18
20 2.60+0.24 2.07+0.18 3.14+0.72 2.67+0.42 3.10+1.02
30 3.76+0.34 2.26+0.27 5.29+1.14" 4.31+1.03 4.28+1.95
40 5.83+1.17 2.64+0.45 8.88+2.56" 5.89+1.82 5.71£2.72
50 6.79+0.47 3.0540.66  13.79+3.83" 9.48+1.97" 8.27+3.11
60 8.44+1.18 3.42+0.88 15.731.73*°  11.67£2.75°  10.38+3.28"°

g A o
uﬁmmgﬂu mean=SD, NV1UIU n=4

@ a

HAAIAIANUUANA NI NNTITIAYN DA (p < 0.05) 1TELNBUAVNGY negative control,

b3

ab,c

verapamil 1182 TBA(0.5 g/kg bw) A UASINU AR

4 E 1 LU 1
15191 4 NﬁﬂlﬂﬂﬁWiiN%ﬂﬁﬂﬂuW (TBA) mmsuwsmummmmumQmaﬂﬁaauiu everted

intestine
Permeability rate (pg/cmz)
rn (i) Negative TBA TBA TBA
control (0.5g/kg bw) (1.0 g/kg bw) (2.0 g/kg bw)
0 4.82+3.15 1.15+0.56" 1.10+0.69° 1.27+0.86"
10 7.58+7.55 0.89+0.45" 0.72+0.37* 1.02+0.34"
20 7.66+8.51 1.45+0.40 0.93+0.87" 1.33+0.88"
30 7.43+5.80 2.46+1.88" 0.65+00.39" 2.18+0.97"
40 7.93+4.73 2.56+2.58" 1.05+0.70" 1.47+0.69°
50 7.23+5.08 3.26+2.07 0.71+0.31° 2.30+0.87"
60 4.8142.72 3.7742.37 1.17+0.71° 2.58+1.09

uaaIAudu meantSD (N=9)

o w a

“HAAIANNIANANE NI TEEIAYNNaDa (P < 0.05) Wonfiouiieuiungy negative control NIAUAY)

bg
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adUsenanmsnaang
I o
el uayulng Ine amdisenIne
9 1 =4 1 (%
IdnandeasinauTaamulunisinyieinis
a yAa A A a A A v J o
WH UNWHILoINTNNANNNY HIoTAd TN1I
9y )
PIMIPNNHANG TINNINT WD NHI01NS
ald' Yo A =¥ 9 a
Anlasunnnasnlienss uazdunbn
o w [ 1 a I~
a1smdaunas 3199a ldsumsaaasu iy
ayulwsnldusIna vag Insuthianaunu
Y @ g A
M3 ldodansizrangnalugluuuvessn
d‘ d’ F) a a
unlya 1Az INIBIAWNDNITANNY DOUNY
uddem ' Tagmwiz iy vosa13n1vn
1 14 1
uuasnguessunTuwoda  Alinalnluns
v
= =Y U % o 5’
NANYA18A156D 69015919 Uve e U Tl
. I
acetylcholinesterase (AChE) HagAIIL U
Y [l
Wy 1U519ML QUMD IUNTZVIUN TN
TUAEUAIUNITTI9IUYOY hepatic cytochrome
P450 (CYPs) 910 N15ANY 1V Buratti ef al.
(2005)31 luaiuved human liver microsome
W11 CYPIA2 4ay CYP2B6 1R824 097U
AszUIUMSIMITuaauveanta lseou
1850 Tudsuradr Tuvazinis 1asu lu
YT ga M31uves CYP3A4 aznlagy
< L g
wa lseeu iy mareenwou Huilu toxic
~ I a 3 Lo g’u
metabolite NANWITUNY IV 0ONNTIVYY
A15%1911 Y09 AChE 1a20191N 83V 030N U
NTZUAIUMINM TUAaNvoIeIaua lungu
14 a 4 o g’/
posmIutleanwiindue Are nan15dud9
v Y a a 1 10
nolvinaeimsnyneszuulszain' 91nns
a o o ?)I
’Ji]fJWﬁﬂJi’NiN%ﬂﬁﬂﬂui (aqueous extract of
Thunbergia laurifolia Lindl; TBA) AonN1s

o { [ 3
9mve9 CYPs Turyusni lasusisdailu

Y Y
1781 28 U (subchronic) 11AT9T WU TBA ¥

9
v v

r'd
NFIUEINITINNUVOS CYPIAL, CYP2B 1a
= < . A o o
CYP3A4 @ 311 1 CYPs isoform N d 197y Tu
AszuIUMIuM Tuaauveanial lseau ua la
1 F)
WHanN13N1UYDI CYPIA2 HI0155UHINT
191U UD9 CYPs 79017 UI9LAINAADNIT
Y
§UHINTLUIUNIT bioactivation YDIU1A1 15
I g
oou litluuaieenyeu tazeraaziluna bn
o A 9y (Y I a
PUINNEIVOINUATAAANNT UNBUDIUIAT
Tspouvnesnida luvamznnisideve
. . 32 = . .
Rojanasaroj et al. (2014)” #1114 in viro
Ty HepG2 cell Ta851891UD4N15¥ 11015
HaaI00nUDd CYPIA2, CYP2B6 i@ g
CYP3A4 mRNA 1995199980 A0N1U0A LAY
N15FNIHIAINA1I D1VAIHAADNITHIIUN
A dg! 91& Q‘{d' J
WNYUVRY CYPs ou 1ol ¢ Fagnsiuana1g
a [ ti‘ Yo g’/
919NN FUNUUYRIEITARNATN 1451 59N
ATSUIUMINTEIAUNAAS 11 in vivo D10IHE
AonNIzUIUMTINNITUAa Y5190 U
' I v o o Aa 1 £
31me azluitediAgninanognsnig
a . . L. A A A
BFININ (biological activity) V995199971 U5 1nA
4 dyw I A v oA =
18 wenvnlduiuinsunuaIn P-gp U
unumding lunisaiugunsdiudi-een
V0410481 @1sudantdasy uaza1s Ny FUA
1 ~ Y 4 A 9 1%
A9 Nngiarad uazineadesnuna lnnisan
[~ a ~ a (I
anuilunyvesaTNIzmauniame luvas

'
)

d' L4 g’.} o < ' o
NNITYUIINITNINIUUDN P-gp ﬂW‘U’NT]'IiﬁLW?J

Y
=1

ToMe@e9v0ININANYINT 1T NHINUGIUY

’ Nﬂﬂl@ﬁi?ﬂ%ﬂﬁ"ﬂﬂWiﬁNWH"Uﬂﬂ

Idgudu *
P-gp Tumsaninud TBA (0.5-2.0 g/kg bw)
A5 FNHINITH19IUV09 P-gp 11 everted
intestine 199118 1.2-1.9 w1 Wofoudy

NANAILAY uazAMME T UA 1 EFnIINg
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o Y A Yy 9
Wa1ma09 P-gp laanNANdNIUgI 910
. a v s
A15ANY natural flavonoid ¥ a18sHad a1l u
potent inducer NAIWITOFAUINITHINIUVDY
P-gpaziiliinanisvueenveaais
. Yy [ o A o
carcinogen 1@ lagna lnlunissniiinenissy
Tagasany ATP-binding site, steroid-binding
. A Lo . A =
site 1 IDsubstrate-binding site ©3 alumsfAnyy
VYD T hyperforin (LOE kava NNTTNUINIG
NNIUVD P-gp w'mmiﬂizﬁ'u pregnane X
receptor L @1 & orphan nuclear receptor TR
Y A a ~
NUINAIVANNITUTAIODNYDITY MDR1 9
ATUANNITUAAIOONUYDY pgp FINA
= g‘./ dy d‘d ) (% J
msany1luasall TBA nuaisdiagylungu
flavonoid " @150 ¥NUINITNINUVDL P-gp
Y ' Y @ 9 o
18 ualdmalunieasanuiiulunisvvueen
=
(efflux) ¥04u1a1 15001 Taananisanyilu
1 d‘ 1 Yo = C%
nguaugui luldsuaslea wolinsdveen
VY041181 1500 UMY everted intestine HIUAA
< 1 1 I 3’,
Tiunnan lseewingdluasasduved p-
gp uaznalnmIiueeneINAAINMITNTZAU
151UV ATPase I UIATINUINNAN
s11s0ou™ uanylungui 185y TBA wums
9
fudansvueonveaniatlseou luuud Ty
A 2 1 [~
MUTUAINANWTNTUYDI TBA ta 1aiiilu 'l
Y
Tudnume dose-dependent Tagnalnmsduds
AsTURBNYBINIa1 15U INAAINNITLE
ULV VUYIUU (competitive) VB9 TBA NUNIAT
lsoou Tud1M1Uav03 substrate binding site
1 . d'd % g-"
U3 P-gp Ty verapamil T]Mﬂavlﬂfmﬂx‘iﬂﬁ

VUDDNUDIAT rhodamine-123 w%mﬁaw

Y
% U

s11soou Tuanududugeanduginstueen

U D3 tetramethylrosamine Tu proteoliposomes

A8AN51L899UN substrate binding site Y943 P-gp
Mmiiasduamsn luasodnsuny P-gp
o Y a d' o
mldimanmsnasuulainisvuesnvssas
) 9
Fuaasnsiaoulidanadld *daiunaln
MIAANY V9IA1TAIALNAINIAT 15oDUVD
A 1 d' 9 % L%
51990 919 luReTee TaeasaInUAITILDON
] 1 1 < = cgj
VYOIA1TNIU P-gp UADE1N 15NAINNITANEIN
I ~ = = = [ o
Wiean AN Y10 IWaVDITINIAABNITIIUY
Y
Y94 CYPs 5IUNINAAD P-gp LAZNITVUBON
VBDIF1TUUY ex vivo ﬂﬁﬁﬂ‘kﬂlm‘u in vivo @%}’Jﬁl
MIAAMUNANIT IA5UI1IATMWAVA1TAA
o J v o & 9
unaanalsesuludainaaes Sasuiludoq
Tasunmsdnmiae 1 e ldnsuna'lnnisesn
tgd' [ IK-Y] A
NBNUUTAUDI3 1970

Ao o dyg Y I 1 A @
15398 1uATId ¥ MU 1999ana

aQ

v 9
U1 ﬁ13J15E]EJ‘1JENﬂ”IiVI”N”IusU’E)QLf’Juhl“BN

= I 4 A A
cytochrome P450s Fauduoulein auny
vnumaay lumsnlasuasmiaunangy

1 I
posnm Tureawa iuniarlseon liilu

9
v

VHINTNNUVDI

2

' s

effective metabolite 113 N
'
)il

v
AChE 52uMIUgnFFN1UINIT11911U04 P-gp

Y g { o o ' 9
Failullsau Adang lumsaruaumsriu
' P
99NVB9E157199 A181U519Me FagnsFnii
o ' I = ] o
adanaerntuna lanilalunissieduesn
a a A A Yo
Yoaa1sNEyiadug N319nelasy uazaa
I a a 1 [ 1 [
anudlunyveaasnya1e adld uaedials
< Y ] A v A
A5 19 ludvesayu lnsiion1siuny
9 1 o (Y A 9 Ao w
A3 1908193 20AT2 I 1HI0INNMINNAIAY VDI
CYPs 1u519M@ 15U CYP2B ttag CYP3A4 3
unumaAy lunszuIuMIuM TuaguYe 81

H 9
w1nn11 50% N1d uilegiiv saunsersdana

ATLNUABAITINIUYB P-gp 1119991nN15 19
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9

ATAIAUIINAY 150 CYPIAL tiag CYPIA2
d‘d o 3 =)
nnunumdiag lunszurumawmluady

1 . 1 <
Y9810 QY planar aromatic HATAITNONLITA

9

MIHVIINTINIUYDY CYPs GONTIHANTEND
ADNTZUIUMTINM TUANVDIAITAIIY TN

[ 9 o ya A d‘
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A3

Yoauaziiumsmineen H39MTA1NAEYD
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: y - o 2
waaunvifoutIua 200 ml 183uaz 3 aga
Wsoluginununugavua 0.5- 1.0 g @11150
a Y o ?x’l a A d'
aulaiuaz 3Ase uazaINIsoNUIoAN
aanonu lanniu ua hinsus TaalulSuamn
Y
guiuldu® winwosanngluuuaes
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5199187 M5 IFTToLAUNUNNAINIT 1ATY
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