a a

%@’JTIEHHW‘H% mmauauawmﬁ’s%’mz@?m@ﬁﬂmﬁ'wﬁﬁﬂmgazwaaﬂamiam

an a @ A 1 = Y v o = I
BWLHW?MLL@%W@H%TN@Q GIJiLl%‘V]llllllLm%llm@”m@’ﬁﬁﬂ%ﬂimﬂiilﬂ uae

v o

4 i1
anuduiusnuszauTanuluieoily vaseay tazwaranluny

A Yo a T o &
mmmllmﬂmﬂummﬂmﬂunmum

Y A =1 d A
AE w19 soWoz i Hug
GRURRL R NEBING
Umsanun WA, 2550
U \]
UNANED

~ = Ay v >~ o v o A=
3Jﬂ13ﬁﬂ‘]§ﬂllWﬂlﬂﬁlﬂulﬂiWENTHLﬂEJ'Jﬂ'Ufﬂi“VlﬂﬁﬂﬂﬁlﬁﬁWiIﬂLﬂuﬂﬂllﬂﬂﬂﬁﬂ‘]ﬂ11uﬁﬁﬂﬂ

k4 Y 1
NARDY (in vitro) LaLlUINMY (in vivo) MWVVREVNAULALITESY Fene IHAANIABDAUDY

Y
AA v

a v v = Ia 1 ~ = 09; s A
LL’U‘UUl’)muﬂlf]ﬂ@l')ﬁﬂﬁn@%ﬂﬁluﬂiﬂﬂﬂ@ﬁWil!ﬂﬂﬂTﬂﬁWﬁJu Tagmsnaaoinsatiiinglseaenine

Q

[ ]
= 1

Y a v I a o
ﬁﬂ‘]&lﬁ%ﬂﬂﬂ’ﬂllll’JLﬂWUi’NG]’JS‘LIEJ”IE’J%ﬂ?L“L!’E)ﬁ]ﬂGHuﬂL‘Ug]}W-Iﬁﬂ?ﬁlmmxmgﬁﬂ NHODAAUADAT

= = aa a ~ 9 = = 9 & ] = < 1
LLﬂ‘VWITﬂanJ‘Ll (’EJ‘WL‘MW?L!) uazaﬁmlluimﬂmﬂﬂamu (cHaunuoaa) FIUIMSANH YU 2 U

U

[

2
=}
ail
Tuduinils@nyimsasuauevesdrsusnud-1uaziud1-2 averonunsuazesal
= Ay Yo 4 a g vy a1 v
muealuemss uazvasnay vearyazi lasve lanuddadimegeiodaseiy e
@ [ 3;’ 9 3 I o I~ =1 [ 1 ~ Yo = g’
2.5 un/nn/Au Juaz 2 a53 (dwazen) Wunar 14 Ju nlfeuieudunquatgui lasunsia
A <@ v o S 9 g & v o y
nasuesiavIa 1 Na/nn/du Tuag 2 A3e (wazien) Wunan 14 Ju vdwvga lveuiunal 24
w. fdaedIuialataznasaanindny) KamsaeuTUBIVEII lIINdATIMSIAULAz LTI TY
A o ~ o AN Yo @ o 9 v 9 J
mstiudvenomss  tazwanmMInaeivesnasnani lasunmsdnihlinadidieeimsm
A Yo an a Y] Y o v =R ~
Avavig 1 wanae. e lasundnuiurazdaymuea udniumininaslunsmiuaag
v o J 1 [ { o a
ANUFUIUTIZHINVNAL BT NMIADDANDWIET  imvIavesnii ldifanisaoudued
9
) UBIHINY

fovaz 50 YIMIADUAUDIIEA ([D] ) UagMUIUMIAT pD, (A1auden [D]

max50 max50

A09HUA

11



o - A o
HAMINABEINDIA pD, Fudumnuaasdennuansnlumsaovauosvesidlauas
vaonauavedNusutazdaynmea  Tungui 1850 Tamuszlimgeaniingquaiuqguedisiie
o w aa 4 { v o d 1
difneana  (p<0.05) uazlimsouveudunsiuaasnnuduiusszriuaeznMs

aouauesane lnwde 7-13 millenlSeudioununguaiuan daumsiuiumA1eaIIdIu

1 % ~ Yo & VA = [ ~
ﬂl@ﬂﬂﬁjﬂﬂﬁﬂﬂuﬂﬂﬂﬁﬂﬂulﬂﬁ‘UIﬂlﬂu G]NL“IJHF]TV]LL?(@\‘]Q\W$ﬂUT@QﬂWﬁ@I@‘UﬁH@\‘]‘V]ll'J

Q

Y93 [D]

max 50

D.

E4
1 =

I ' 9
munuNings  Fwaasnngui ldsuTamulinsaeuauesvesdaSueuiuiu - wonvIniinig
= [ v o ~ A ~ P 1Y) qu’ v W
anu luaIuMIAUAUDIVBIAITUIDZATILBTIN Y INnTNI Tuavadadluans dudiaisy
:;’ a 9 9 1 3 9 dy o VoA Yo @ ~
emaytawd-luazind2  wuimandmtieralaazvasaanlunqui 1850 Tanudanadinig
' 9 '
ADUAUDIADIIDNUNTURNTUMINNIINGUAILAY  Taelia1 pA, Audasdennuamnsnlums
9 = a a VoA Yo ' J < Y = 1 ' A o
augnivesousulunguin 185 Tamuganiinguaiuguianiosuatinnuuanased e
dfmeana (p < 0.05) Fwaash Ianuild Inswsr Tuasalinnwawnsalumsiududasuw
y A 2 g 9
AuNVVUIANTIDY
= ] d' 1 d‘ a YR 9 (Y @ J o [
msan ludiunaeanud masuauodn lnuvsidisusuud luduiusiuszauen
[ 9 di’ ~ Ao A [
Tamulunwaraiivaz lunduileSsuriasaauinialag HPLC Ua1 5.08 + 0.63 w1 Iunsu/ua tag
2.80 + 0.41 1 TUATU/ATUMNEINY LAINMIANYIVEY Trendelenburge LazAnE (1972) NRINT
= dy A A a Aa 1 ] 9y 9 ~ o z < [ 4
a1 luilo e NANAUBILNINLNTEALAN WA UIUYD TARUAAINTDIUTINTINUNALUDT
an a Y U U -7 4 [ dy . .
s ugarelszamiiamnnndi 107 Tua1s (30.34 W1 Tunsu/ua.) wendInil Reiffenstein
uag Triggle (1974) Anpluvasadoauasmesazdonynanududuveslamuvuia 3 x 107- 3.3
- 4 o ] o z < o z
x 10° Tuas (100-1000 w1 Tunsuaa) Tueunsadudinszurumaiundu'ld nmsnaasenss
J o { 1 [ ] {; 1 o y 1Y) qu’ <
Hszauanududunasronulunarmiegluszaudniszauiozansadudinszurumsny
Y] Y dy d' a 1 [ d‘ = qg/’ dy [ a
nauld wenvntimsaevauesit linuasedayaweannylumsAnluassiluiazmann
1 a 4 @ 1 <3 [ 9 ] a kY
na lnAougunuld mszdayamean ldgninundudidaelszam uainzinannna lnniesdm
v Aa 4 [ <3 dy [l 1] @ 4 1 a ~
nassunuls o1 lsnanlumsnaasail lueusormanuduiussennaSua lamunasm
=y Aaa o a ~ Y] QsJ‘ <3 o 9 A
nuluwewsouaznuasmanulsuia lamuiaivisedudaimsmnunauilatelssaininsieau
Taogould
Y ~ a v @ 09/’ 9 9 9
vinmsnanesasd1di msaevauesh lunuvesdrsuemaudi-luaziudi-2 11nms 14
% [ a v A 4 d! a v @ d’ a d?’ =) a
sulammuiazimnannna lnvassuld  Feanulupuvssdrsuanmnavuluemwisoranaan

A o 9y A a Y o [ 1 ~ a A o Y
mi‘wTﬂmuﬂﬂmmawaue’aaumnqwa’cﬂﬂﬂmu‘wN%mmmm%u%uﬂuaa %3909 113

iv



A v o A A a d? ’A o 1 ' o A

fﬂil'ﬂﬁElul!ﬂﬁ\iﬂl’t]\‘l@l’)iﬂﬁﬂﬁiﬂﬂi%ﬂ’luﬂﬁ‘ﬂLﬂﬂﬂluﬂmﬁlul“ﬁaﬁ“VIUﬂ‘IJiIﬂﬁGI’E]‘UﬁHGWIme NN
Y= 9 1 1< A v a

Premkumar (1999) Vlﬂﬁﬂ‘klﬂ? a&m"liﬂmuﬂmwumm"heummiwfluﬁa@ﬂaummzmﬂmﬂ

d' [ QsJ‘ a d' 1o (% 09/’ [ 1 =\ o 9 d'
ﬂa”lﬂﬂmﬂualummﬂqq"lﬂaummmmaaaumm"lmuww msgudeaananinan vunagen

Y 1 J Saa

Y
WhgiradvesasuazidsugniomuiiutazdaymwealunmsildndwiiieSsuvasaaunais

U

=

&N Premkumar (1999) laanyaziaustug 13



Thesis Title Responsiveness of Cardiac and Tracheal B-adrenoceptors to Epinephrine
and Salbutamol in the Absence or Presence of B—adrenoceptor Antagonist
and Their Correlation with Both Tissues and Plasma Cocaine Levels of

Chronic Cocaine-Treated Guinea-Pigs

Author Mrs. Sawpheeyah Nima
Major Program Pharmacology
Academic Year 2007
ABSTRACT

It has been well known that cocaine administered either acutely or chronically in in
vitro or in vivo induce supersensitivity of adrenoceptors to catecholamines. This study aimed at
investigation of the degree of supersensitivity of ] - and Dz -adrenoceptors, using the
responsiveness of isolated atria and trachea of chronic cocaine-treated guinea-pig to epinephrine and
salbutamol as the models of the study.

The thesis was divided into two parts. The first part was the studying on the
responsiveness of [ ,-and Dz-adrenoceptors to epinephrine and salbutamol using isolated atria and
trachea. Guinea-pigs were treated with cocaine HCI 2.5 mg/kg, or 0.9% NaCl 1ml/kg, i.p., twice daily
for 14 days. Atria and trachea were isolated at 24 hr after cocaine cessation. The responses of isolated
atria were recorded as increase in rate and force of contraction and the relaxation of carbachol-
induced contraction of trachea to epinephrine and salbutamol. The concentration-response curves

were then constructed, [D] and pD, values of both drugs were determined.

max50
The results showed that pD, values, which indicate the responsiveness of atria and
trachea to exogenously administered epinephrine and salbutamol, of the cocaine-treated groups were

significantly higher than those of the control groups (p < 0.05). The [D] ratios (control/cocaine-

max50
treated), which indicate the degree of supersensitivity to epinephrine and salbutamol in atria and
trachea were in the same range. The concentration-response curves of cocaine-treated groups were

shifted to the left by 7-13 folds compared to the control groups. Similarly, in the presence of



propranolol, a nonselective B—adrenoceptor antagonist, the isolated guinea-pig atria and tracheas of
all cocaine-treated groups were still more sensitive to epinephrine than those of saline-treated groups.
The pA, values of propranolol on the antagonism of positive inotropic, chronotropic, and tracheal
relaxation of epinephrine of chronic cocaine-treated groups (8.31-8.42) were significantly higher than
those of corresponding control groups (8.12-8.30) (p < 0.05). The results suggested that cocaine might
increase in the affinity of propranolol to both B-adrenoceptors.

In the second part, the responsiveness of B-adrenoceptors was not correlated with
cocaine levels in plasma, cardiac, and smooth muscle of tracheal tissues, after 24 hours of cocaine
cessation. The cocaine levels in plasma and tracheal smooth muscle determined by HPLC were 5.08
T+ 0.63 ng/ml and 2.80 T 0.41 ng/g, respectively. Trendelenburge et al (1972) reported that the level
of cocaine that caused neuronal uptake of [3H]—norepinephrine in cat nictitating membrane was higher
than 107 M (30.34 ng/ml). Reiffenstein and Triggle (1974) reported that the concentration of cocaine
which could not block the uptake process of catecholamine were 3.3 x 10 7-33x10°M (100-1000
ng/ml). Since the plasma level of cocaine obtained in this study was much lower than those level
enable to block reuptake. Moreover, the supersensitivity to salbutamol in this study is unlikely to be
due to the presynaptic mechanism of cocaine because it is not a substrate for neuronal uptake. Thus
the observed supersensitivty to salbutamol is likely to be due to postsynaptic mechanism of cocaine.
The level of cocaine in atria and ventricle obtained in this study could not be correlated with those
determined by others.

It is proposed that the supersensitivity of cardiac [ .- and tracheal Dz-adrenoceptors
demonstrated in this study was due to postsynaptic mechanism. The supersensitivity occurred in the
atria might be due to increase in Ca’ influx through L-type calcium channels or produce receptor or
post-receptor modification by cocaine as suggested by Premkumar (1999). However, the
supersensitivity in the trachea might be due to the inhibition of nonselective cation currents which
occurred with higher concentration of cocaine as suggested by Premkumar (1999). The inhibition

might reduce Ca’ influx and potentiated the relaxing effects of epinephrine and salbutamol.
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