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ABSTRACT KEYWORDS
The effect of Pistacia lentiscusL. leaf extracts (aqueous, 30% ethanol and Pistacia lentiscusL.,
70% ethanol) was studied on the rat isolated trachea. Pistacia lentiscuslL. Rat isolated trachea;
extracts induced arelaxation on basal tone and precontracted trachea. On Angiotensin | converting
the rat isolated trachea precontracted by acetylcholine 10°M, Pistacia enzyme;
lenticus L. leaf extracts (aqueous, 30% ethanol and 70% ethanol) induced Phosphodiesterase
arelaxation. EC,, values for the 70% ethanol, 30% ethanol and aqueous inhibitors;
extractswererespectively: 1.00.10°+0.11, (n=15), 1.71.10*+ 0.09 (n=8) Adenosine.

and 1.75.10%+ 0.12 g/ml (n=12). Therelaxation to Pistacia lentiscusL. 70%
ethanol extract was 182.14 + 17.52% (n = 15) of the response to theophyl-
line 3.10°M. Atropine, propranolol, phentolamine (10"M) and indometha-
cin (10%M) did not modify Pistacia lentiscusL . induced relaxation. Forskolin
(10°M) and methylene blue (3.10°M) respectively potentiated and antago-
nized Pistacia lentiscusL. relaxation. The studied extract (10° to 10 g/ml)
did not affect theophylline, IBM X (3-isobutyl-1-methylxantine, nifedipine,
dipyridamole, rolipram and siguazodam concentration-response curves but
caused in a dose dependent manner left shift to those of captopril, sodium
nitroprussiate, 8 phenyltheophylline and enprofylline. Moreover, the ex-
tract induced total reversal of the zaprinast-induced relaxation. On
precontracted rat trachea, adenosine induced contractile response and pre-
dominant relaxation. Pistacia lentiscus L. blocked adenosine contractile
response and potentiated the purine nucleosie relaxation. It is suggested
that the recorded relaxation induced by the studied drug involves several
mechanisms of action including an inhibition of angiotensin | converting
enzyme (ACE), an interaction with phosphodiesterase (PDE) V and anin-
teraction at adenosine receptors level.
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INTRODUCTION thetrestment of benign gastrid*Y and duodenal ulcerg?.

Mastic wasal so shown to be cytoprotective and mild

PisticialenticusL. (Anacardiaced) iswidely dis-  antisecretory oninduced gastric and duodend ulcersin
tributed inthe Mediterranean ared®. Masticobtained  ratg?. It has also been demonstrated that the mastic
from PistacialenticusL. wasshownto beeffectivein  possessesantibacterid activity against Helicobacter py-


mailto:badreddinefehri@yahoo.com

NPAIJ, 4(3) December 2008

Badreddine Fehri and Jean-Marc Aiache

199

lori*228, However, Loughlin et d.,1* demonstrated that
monothergpy with mastic doesnot eradicate Heliobacter
pylory infectionfrommice. Recently, it hasbeen shown
that Pistacialentiscuswaseffectivein suppressngiron-
induced lipid peroxidation*.

Essential oilsof leaveswerefound to berichin
monoterpene hydrocarbong®. Recently, Vaya and
Mahmood, 2006/*2 demonstrated the presence of the
isoflavonegenigteininthe Pistacialesf. Theaeria part
of PistacialenticusL.isusedinfolk medicineagainst
hypertension®. A polymeric procyanidin fraction with
hypotensive activity hasbeen isolated from Pistacia
lenticus L2, It has been suggested apossibleinvolve-
ment of theangiotenan system|[inhibition of angiotensin
| converting enzyme (ACE)] asthemechanism of ac-
tion of the recorded hypotensive effect of Pisticia
lentiscus .44,

Itisreported that PistacialentiscusL. leavesand
young branchesare used in jaundice and respiratory
problemd®®. Sincethe plant can affect broncho-pul-
monary tract, the present work was undertaken to test
the effect of the drug on airway smooth muscle.

MATERIALSAND METHODS

Plant material

Leavesof PistacialenticusL. werecollectedin
Tunisia, air dried, powdered and extracted with dis-
tilled water, 30% ethanol and 70% ethanol. The aque-
ousand ethanol extractswere centrifuged, filtered and

lyophilized.
Rat isolated trachea

Malerats weighting from 300 to 400g were ob-
tainedin ahomogeneous breeding center (Centra Ani-
mal House, TunisaPharmaceutical Industries Society).
They werekilled by ablow and exsanguinated. The
tracheaswererapidly removed and cut into segments
of 3-4rings. Individual tissuesweresuspended under
anagppliedload of 1.5gin 10 ml organ bathscontaining
Krebs-Hensd eit solution at 37°C and gassed continu-
ously with 95% O, + 5% CO,,. The composition of the
Krebs-Hensdleit solution was(mM): NaCl 114, KCl
4.7, CaCl, 2.5, KH,PO, 1.2, MgSO, 1.2, NaHCO,
25.00, glucose 11.7. Tension was measured i sometri-
cdly withUgo Badll strain gaugesdisplayed on Geminy
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Ugo Basilerecorders(ltay).
Protocols

After equilibrationfor 1.25hwithwashevery 15min,
each experiment wasinitiated to maximal tensonwith
acetylcholine (ACh 3.10°M), and then maxima relax-
ationwasobtained with theophylline(THEO 3.10°M).
Thetissueswerewashed several timestore-establish
base linetens on. Concentration-response curveswere
obtained in preparati ons precontracted with acetylcho-
line10°M or 10°M. After astablelevd of precontrac-
tionwasachieved, the agentswereadded tothe bath in
cumul aive concentrations. Afterwards, theophylline3.10
3M wasadded to the bath to obtain maxima relaxation.
Pretrestmentswere performed by addition of theagents30
mn. before acetyl cholinewas added.

Drugs

Thedrugsused were: acetylcholineHCl, adenos-
ine, propranolol, atropinesulphate, captopril, forskolin,
3-isobutyl-1-methylxanthine (IBM X), 8 phenyltheophyl
line, enprofylline (3-propylxanthine) (Sigma, St Louis,
USA), nifedipine(Dolder), theophyllinesodium anisate,
methyleneblue, indomethacin, NaF, sodium nitroprus-
side(Siphat, Tunisia), phentolamine methane sulpho-
nate (Ciba), isoprenaline sulfate (Acros), rolipram,
siguazodam, zaprinast (Laboratoirede Pharmacologie,
Faculté de Médecine Paris Ouest) . With the exception
of theophyllineand phentolaminewhich were used as
proprietary injectable solutions (Siphat and Ciba), al
substances werein powder form. Propranolol, atro-
pine, captopril, IBMX, methylene blue, NaF, isopre-
ndineand sodium nitroprussdeweredissolvedinKrebs
solution. Adenosine, dipyridamol e, 8 phenyltheophylline,
enprofylline, nifedipine, indomethacin, rolipram,
forskolin, Sguazodam and zaprinast weredissolvedin
dimethylsulphoxide (DM SO). Forskolin, siguazodam
and zaprinast were dissolved in dimethyl sulphoxide
(DM SO). The concentration of alcohol and
dimethyl sul phoxideinthe bath did not exceed 0.4%.
Such concentration did not alter airway smooth muscle
responsesto acetylcholine.

Expression of theresultsand statistical analysis

Theeffectsof therelaxant agentswere expressed
as percentage of therel axation produced by theophyl-
line(THEQO) 3.10°M. Thecontracturant responsewas
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Figurel: Representativetracefromtheacetylcholine(ACh 10°M) (A) precontracted and thebasal tone(B) rat isolated
trachea showing cumulativedose-responseto PistacialentiscusL . 70% ethanol extract. Concentrationsarein g/mL.
Thelast addition of theextract isfollowed by the addition of theophylline(3.103M)
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Figure 2 : Rat isolated trachea precontracted with
acetycholine (Ach 10°M) A : Concentration-response
curves for aqueous (---), 30% ethanol (0) and 70% (e)
Pictacia lentiscus L. B: Concentration-response curves
for PictacialentiscusL. 70 % ethanol extract in control
(e) and after pretreatment with forskolin 10°M. C: Con-
centration-response curves for Pictacia lentiscusL. 70
% ethanol extract in control () and after pretreatment
with methyleneblue 3.10°M. Each point representsthe
mean value. Semareshown by vertical bars. Theresults
areexpr essed as per centage of maximal response Emax
(theophylline 3.10°M). Significant differ entcesfrom con-
trol areshown as: * p<0.05 and ***p<0.001

expressed asapercentage of the contraction obtained
with acetylcholine (ACh) 10°M. EC_ wasdefined as
the concentration producing 50% of themaximal effect
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THEO 3.10°M or ACh 10°M. Thenegetivelogarithms
of EC_, values(pD,) were cal cul ated from each con-
centration-response curve. All resultswere expressed
asmeans S.E. mean and statistical significancewas
determined by Student’s test.

RESULTS

Effect of Pistacia lentiscus L. extracts on therat
isolated trachea

Pistacia lentiscus L. extracts produced concen-
tration-dependent relaxation ontherat trached prepa-
ration, asshowninfigure 1. Rel axation occurred when
the trachea was pre-contracted with ACh10>M and
onresting tonetrachea (Figure 1A and 1B).

EC,, vauesfor the 70% ethanol, 30% ethanol and
aqueousextractswererespectively asfollows. 1.00.10
%+ 0.11 (n=15), 1.71.103*+ 0.09 (n=8) and 1.75.10°3
+0.12g/ml (n=12) (Figure2A).

Influenceof atropine, propranolol, phentolamine,
indomethacin, for skolin and methyleneblueon the
concentration-response curves to Pistacia
lentiscusL . 70% ethanol extract.

In the presence of atropine (10’M), propranolol
(10'M), phentolamine (10’M) indomethacin (10°M)
and thedirect acting G stimulant NaF, concentration-
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TABLE 1: Effect of pretreatment with atropine, propranolol,
phentolamine, indomethacine, methyleneblue, for skolin and
NaF on relaxation of rat tracheato PistacialentiscusL . 70%
ethanol extract

pD,=-log Emax/THEO
Pretreatment (M) n ECq, 3.10°M
Control 15 298+0.08 182.14+17.52
Atropine 10”7 6 292+007 18516+9.19
Propranolol 107 6 314+019 179.84+6.55
Phentolamine 10” 6 3.19+009 18324+8.21
Indomethacin 10° 6 311+015 182.76+8.25
Methyleneblue3.10° 6 294+004 143.14+19.27*
Forskolin 10° 6 303+004 308.62+13.46***
NaF 10" 6 300+001 192.44+7.34

The preparations were precontracted with acetylcholine (ACh)
10°3M; Their ability to relax the airway smooth muscle is ex-
pressed by Emax [maximal effect in relation to theophylline
(THEO) 3.10°M] and by —leg EC,, (concentration producing 50%
of the maximal effect potency); Values are means + s.e.m; n =
number of experiments; Significant differences from control
are shown as: * : p<0.05 and *** : p<0.001

response curves to Pistacia lentiscus L. were not
modified (p<0.05) whereas, under the influence of
forskolin 10°M, PistacialentiscusL. extract wassig-
nificantly moreefficacious(higher Emax) (TABLE 1and
Figure 2B). On the other hand, pretreatment with me-
thyleneblue (3.10°M) caused aright shift of Pistacia

lentiscusL. concentration-responsecurves(Figure 2C).

Influence of Pistacia lentiscus L. 70% ethanoal
extract on theeffect of captopril

Captopril induced ontherat isolated tracheapre-
contracted with acetyl choline 10°M aconcentration-
dependent relaxation with EC_ value of 1.73.10°+
0.34M (n=7). Inthe presence of Pistacia lentiscusL.
70% ethanol extract (10°to 10“g/ml), concentration-
response curvesto captopril weresignificantly shifted
totheleft in adose-dependent manner (Figure 3A).

Effect of PistacialentiscusL . 70% ethanol extract
on the concentr ation-responsecur vesto theophyl-
line, IBM X, 8 phenyltheophylline, enprolylline, iso-
prenaling, nifedipine, dipyridamoleand sodium ni-
troprusside

Theophylline, IBMX, 8 phenyltheophylline,
enprolylline, isoprendine, nifedipine, dipyridamoleand
sodium nitroprussi de produced concentrati on-depen-
dent rel axation of therat tracheal preparations pre-con-
tracted with ACh 10°M, as shown in table 2. The
concentration-response curvesto theophylline, IBMX,
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Figure3: Influenceof PictacialentiscusL. 70% ethanol
extract on the concentration-responce curves of A :
Captopril concentration-effect curvesin control (), and
after pretreatment with PictacialentiscusL. 70% etha-
nol extract 10°g/ml (V) 10°g/ml () 10*g/ml (A) . B: 8
phenyltheophylline. Concentr ation-effect curvesin con-
trol (m) and after pretreatment with PictacialentiscusL.
70 % ethanol extract 10°g/ml (v), 105g/ml (&) 10*g/ml
(4) . C: Enprofylline. Concentr ation-effect curvesin con-
trol (O0) and after pretreatment with PictacialentiscusL.
70% ethanol extract 10°g/ml (V) 10°g/ml (a) 10*g/ml
(A) . D: Sodium nitroprussiate. Concentration-effect
curvesin control (0) and after pretreatment with Pictacia
lentiscus L. 70% ethanol extract 10°g/ml (v), 10°g/ml
(a) 10*g/ml (A). prepar ationswer econtracted with ace-
tylcholine (ACh 10°M). Each point representsthe mean
value. S.e.m. areshown by verticlebars. Theresultsare
expr essed as pr ecentageof maximal reponse Emax (theo-
phylline3.10°M) Significant differ encesfrom control are
shown as:* p<0.05, ** p<0.01 and *** p<0.001

isoprenaline, nifedipineand dipyridamolewerenot &f-
fected by Pistacia lentiscus L. (10° to 10“g/ml)
whereas, therelaxation of therat tracheainduced by 8
phenyltheophyliline, enprofyllineand sodium nitroprus-
sidewassignificantly potentiated by the extract (10°to
10“*g/ml), asindicated by the shift to thel eft of the con-
centration-responsecurves(TABLE 2 and Figures 3B,
3Cand 3D).

Influence of PistacialentiscusL. 70% ethanol ex-
tract on the effects of specific nucleotide phospho
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TABLE 2: Effect of pretreatment with PistacialentiscusL.
70% ethanol extract on relaxation of rat isolated tracheato
theophylline, IBM X, 8 phenyltheophylline, enprofylline, iso-
prenaline, nifedipine, dipyridamoleand sodium nitr oprusside
pD, =log Emax/TBH EO 3.10

Treatment ECe, M
Theophylline
Control 7 3.82+0.08
Pistacia lentiscus L.
10° (g/ml) 6 379+011  89.44+208
10° (g/ml) 6 373+019 92.77+135
10" (g/ml) 6 3624022  86.69+4.14
IBMX
Control 6  4.96+0.09 88.52 + 3.08
Pistacia lentiscus L.
10° (g/ml) 6 457+019  80.17+8.76
10° (g/ml) 5 453+012  85.28+4.99
10* (g/ml) 6  483+003  00.46+3.22
8PT
Control 8 451 +0.08 71.63+2.15
Pistacia lentiscus L.
10° (g/ml) 6 455+008  73.40+0.84*
lO'i (g/mi) 6 474+003 76.93+1.93*
10 (g/mi) 6 476+005  76.47+0.29*
Enprofylline
Control 7  4.46+0.10 70.48 + 3.81
Pistacia lentiscus L.
10° (g/ml) 5 456013  70.83+3.82
lO'i (g/mi) 6 491+018  80.36+ 1.66*
10™ (g/ml) 6 521+022v* 90.98+ 2.48***
I soprenaline
Control 7  456+013 72.54+ 2,58
Pistacia lentiscus L.
10° (g/ml) 6 462+007  69.72+4.89
10° (g/ml) 7 425+014  7558+3.32
10% (g/ml) 6  434+016  73.44+265
Nifedipine
Control 8 4.39+0.15 97.79+ 1.43
Pistacia lentiscus L.
10° (g/ml) 6 475+027  96.22+131
10° (g/ml) 6  430+011  96.19+1.87
10% (g/ml) 6  455+021  9591+0.92
Dipyridamole
Control 8 415+ 0.17 97.37+1.10
Pistacia lentiscus L.
10 (g/ml) 6 4.10+022 95.41 + 1.46
10° (g/ml) 6 387+0.16 9539+ 1.43
10 (g/ml) 6 405+022  9872+127
SNP
Control 8 4,97+0.13 80.01+4.82
Pistacia lentiscus L.
10 (g/ml) 7  4.89+0.31 81.28+3.76
10° (g/ml) 7 5.86+0.33*  83.21+3.47
10" (g/ml) 6 5.82+0.37* 84.44+3.42

The preparations wer e pr-contracted with acetylcholine 10°M. Their ability
to relax the airway smooth muscle is expressed by Emax (maximal effect in
relation to theophylline 3.10°M) and by —log EC50 (concentration produc-
ing 50% of the maximal effect); n isthe number of experiments; Significant
differencesfrom control are shown as: *p<0.05; p<0.01; ***p<0.001; THEO:
theophylline, IBMX: 3-isobutyl-1-methylxanthine, 8 PT: 8
phenyltheophylline, SNP: sodium nitroprussiate
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diesterase (PDE) inhibitors

Theeffectsof phosphodi esteraseisoenzymeinhibi-
torsontherat isolated are summarized in figure 4A.
Siguazodam produced on therat isolated tracheapre-
contracted with acetylcholineadual effect character-
ized by arelaxation phasefrom 107 to 10°M followed
by a contraction phase from 10° to 3.10“M. EC,
[concentration of agonist producing 25% of maximal
effect (THEO 3.10°M)] and EC_ [ concentration pro-
ducing 50% of maximd effect (ACh 10°M)] vauesfor
relaxation and concentration were respectively of
1.38.10°+0.42 M and 140.43.103+47.59 M (n=7).

Rolipram, zaprinast and sodium nitroprusside pro-
duced concentration-dependent relaxation of therat
isolated trachea with respectively EC, values of
61.10.103+12.23 (n=7), 119.21.10°+ 33.66 (n =
7)and 17.74.103+ 5.62 M (n = 8). Pistacia lentiscus
L. did not modify concentration-effect curvestorolipram
and siguazodam (Figures 4B and 4C) whereas, pre-
treatment with the plant extract produced completere-
versa of thezaprinast-induced relaxation. Thisreversd
response occurred from 10M zaprinast concentration
added tothebath (Figure4 D).

Effect of Pistacia lentiscus L. 70% ethanol ex-
tract on adenosine

On pre-contracted rat tracheawith acetyl choline
10°M, adenosine caused contractioninlower concen-
trations (10 to 10“M) and relaxation in higher con-
centrations (3.10*t0 3.10°M) (Figure5A). The con-
tractile response to adenosine was 16.97 + 2.93%
(n=11) of theresponseto ACh 10°M. Therelaxation
to adenosine was 82.57 + 4.45% (n=11) of the re-
sponseto THEO 3.10°*M and EC,, of adenosine-in-
duced relaxationis1.43.10°+ 022 M.

PistacialentiscusL. 70% ethanol extract (10°to
10 g/ml) abolished contractionsto adenosine. Fur-
thermore, inthe presence of the plant extract, adenos-
ine-induced rel axation was potentiated. Thisreflected
adecreaseinthe EC50 valuesfrom 1.43.103+ 022 M
for the control group to 0.74.103+ 0.17 M (p<0.05)
(n=6), 0.48.10° + 0.11 M (p<0.01) and 0.28.10° +
0.05M (p<0.001) (n=6) va uesrespectively obtained
in the presence of 10°%, 10° and 10* g/ml Pistacia
lentiscusL. extract (Figure5 B). Theeffect of Pistacia
lentiscus L. on adenosi ne dose-response curveswas

-
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Figure4: Concentration -effect curvesin for rolipram( ), siguazodam (), zaprinast(d) and sodium nitroprussde (o)
ontheratisolated trachea. B: rolipram concentr ation-effetc curvesin control (+) and after pretreatment with Pictacia
lentiscusL . 70% ethanol extract 10%g/ml (V) 10°g/ml (a) 10*“g/ml (A) . C: Siguazodam: Concentr ation-effetc curves
in control(e) and after pretreatment with PictacialentiscusL. 70% ethanol extract 10°g/ml (V) 10°g/ml (a ) 10*g/
ml (A) . D: Zaprinast Concentr ation-effetc curvesin control(0) and after pretreatment with PictacialentiscusL . 70%
ethanol extract 10°g/ml (V) 10°g/ml (a ) 10**g/ml (A) . Prepar ationswer e contracted with acetylcholine (ACh 10°M).
Each point representsthemean value. S.e.m. areshown by vertical bars. Theresultsare expressed aspr ecentage of
maximal r gponse Emax (theophylline3.10°M) for relaxation and Emax (acetylcholine 10°M )for contraction
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Figure5: A: Representativetraceof theacetylcholine (ACh 10°M) precontr acted rat isolated tr achea showing cumu-
lativedose-responseto adenosine. Concentrationsareshownin M. B: I nfluence of PictacialentiscusL . 70% ethanol
on the concentr ation-r esponse cur ves of adenosine. Concentration-effect curvesin control (m) and after pretreatment
with Pictacia lentiscus L. 70% ethanol extract 10%g/ml (V) 10°g/ml (a) 10“g/ml (A) . C: Influence of 8
phenytheophylline on the concentr ation-r esponse cur vesof adenosine. Concentr ation-effect curvesin control (m) and
after pretreatment with 8 phenytheophyllin 10%M () and 107M (0). Prepar ationswer e contr acted with acetylcholine
(ACh 10°M). Each point representsthemean value. S.e.m. areshown by vertical bars.Theresultsareexpressed for
relaxation and Emax (acetylcholine 10°M ) for relaxation. Significant differencesfrom control ar eshown as. *p<0.05,
**p<0.01 and ***p<0.001

similar tothe oneinduced by 8 phenyltheophylline 108 DISCUSSIONAND CONCLUSION
and 107" M (Figure5B).
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lentiscusL. extractsrelax therat tracheaunder basal
tone and after pre-contraction with acetylcholine
10*M. The 70% ethanol extract wasmore potent than
the 30% ethanol and aqueousextracts. Thisfinding sug-
geststhat amore lipophilic compound may possess
greater activity thanthewater soluble extract.

Direct interference with a-adrenoceptors, -
adrenoceptors and cholinergic receptors can be ex-
cluded sincePisticialentiscus L. induced relaxation
was not respectively modified by phentolamine, pro-
pranolol and atropine. M oreover, thiseffectisnot me-
diated by arachidonic acid derivates produced under
theinfluence of cyclo-oxygenase since concentration-
response curves to Pistacia lentiscus L. were not
modified by indomethacin.

PistacialentiscusL. 70% ethanol extract (10°to
10“g/ml) significantly potentiated captopril-induced re-
laxation in adose-dependent manner. Thesedatamay
suggest that the studied drug producesan inhibition of
ACE. Theseresultsarein agreement with those of Sanz
et d. 22 who suggested apossibleinvolvement of the
angiotensin system as the mechanism of action of
PistacialentiscusL.

Though anintervention on 3'5'-cyclic monophos-
phate (cyclicAMP) system cannot be excluded since
the adenyl cycl ase stimul ator forskolin* potentiated
Pistacia lentiscus L. induced relaxation, many evi-
dencesmay suggest thislatter could alsoresult froma
mechanism of actioninvolvinganinhibitionof ACE.

In airway smooth muscle two components have
been demonstrated in the non-adrenergic non-cholin-
ergic (NANC) nerves®>'”, An inhibitory (i-NANC)
pathway which may be mediated by nitric oxide
(NO)BY and an excitatory (e-NANC) mediated
tachykinins(substance P, neurokinin A)i*7,

The excitatory NANC nerves are activated by
mediatorssuch asbradykinin, prostaglandins, substance
P, calcitonine gene-related peptide (CGRP)P. There-
lease of these neuropeptides will lead to NANC
bronchocongtriction. Theseneuropeptidesare degraded
by aneutral endopeptidase (enkephalinease) and the
angiotensin converting enzyme (ACE)™. Inhibition of
ACEwill resulttoanincreaseintheactivity of e NANC
nerves. Inhibition of ACE induced by Pistacialentiscus
L. would by thisway conduct to an increase of thee-
NANC activity. Sinceaba ance existsbetweenthetwo
components of the NANC system, the consequence
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would be an activation of thei-NANC systemin order
to counteract thee-NANC stimulation. Activation of
thei-NANC system would be responsible of there-
corded relaxation induced by the plant. One observa
tion supportsthis suggestion: methylene blue, asub-
stancethat inhibitstheeffects of sodium nitroprussidé??
and theactivation of guanulate cyclasetoitssoluble
form by NO donating drugs*?, antagoni zed Pistacia
lentiscusL.-induced relaxation. Sincenitric oxide (NO)
isani-NANC neurotransmitter, it istherefore possible
to suggest that the recorded rel axation could bedueto
an activation of thissystem.

Sincetheadenyl cyclase stimulator forskolin* po-
tentiated Pistacia lentiscusL. induced relaxation, it
has been decided to study the effect of the drug on
agentsthat enhance c-AMP or c-GM P by inhibition of
phosphodiesterase (PDE).

Pistacia lentiscus L. did not modify concentra-
tion-response curvesto theophyllineand IBM X, two
non sdlective PDE inhibitord*¥. Such observation was
a so obtai ned with nifedipineand dipyridamol e, two
compoundsbehaving PDE inhibitor activities®.

Wed soinvestigated the effect of thedrug onisoen-
zyme selective inhibitors. The inhibitors were:
siguazodan, aPDE I11 inhibitor?, rolipram, aPDE IV
selectiveinhibitor?Y and zeprinast, aPDE V sdlective
inhibitort4,

Concentration-response curvesto rolipram and
sguazodam werenot Sgnificantly modifiedinthepres-
enceof PistacialenticusL. Thisexcludesaninvolve-
ment of aninhibition of PDEIII or IV intherecorded
relaxation. Inthe opposite, many evidencealowsto
suggest that typeV isoenzymethat hydrolysesc-GMP
(guanosine 3’5’-cyclic monophosphate)?” doesinter-
ferein PistacialentiscusL .-induced rel axation since,
inthe presence of the plant extract, total reversal of the
zaprinast-induced rel axation was shown from 10“M
agonist concentration. Our conclusionisa so supported
by the fact that Pistacia lentiscusL. extract potenti-
ated in adose-dependent manner the effect of sodium
nitroprusside, a guanylate cyclase activator that is
thought to relax airway smooth muscleviac-GMP me-
diated mechanism?,

Findly, we studied the effect of Pistacialentiscus
L. on 8 phenyltheophylline and enprofylline-induced
relaxations. Theresults showed that Pistacialentiscus
L. potentiated the effects of thesetwo xanthines. Since
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8 phenyltheophyllineisapotent antagonist at adenos-
inereceptors?, it was decided to investigatethe effect
of PistacialentiscusL. on adenosineaction.

On precontracted rat trachea, adenosinewasshown
to cause contractileresponse and predominant rel ax-
ation. According to Burnstock!® classification, the con-
traction and therelaxation are respectively mediated
by A, and A, purinergic receptorsactivation. Pistacia
lentiscusL. blocked adenosine contractile responseto
about the same extent astheA | receptor antagonist 8
phenyltheophylline. Furthermore, rel axationinduced by
the purine nucleoside was potentiated in the presence
of theplant extract. It islikely that this potentionisme-
diated by an activation of the adenyl ate cyclase system
through A, receptorsstimul ation sinceforskolin, asub-
stanceknown to directly stimulate adenylcyclasd™in-
creased Pistacia lentiscusL .-induced relaxation. The
mechanism of action by which the plant extract poten-
tiated enprofylline-induced relaxationislessevident to
establish sincethisanti-asthmatic drug isdescribed to
be without adenosine antagonistic properties?!. How-
ever, we cannot exclude amechanism of action at this
level sinceenprofyllinewasreported to exhibit adenos-
ine receptor antagonistic propertieg®1*,
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