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The responsiveness to amitraz in isolated porcine myometrial strips
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Introduction

Both @ - and @ :-adrenoceptors have been identified
in the myometrium using radioligand binding technique-
s.! 7% It is generally believed that @ - but not @ :-adren-
oceptors mediate myometrial contractions. However rece-
nt studies suggest that @ :~adrenoceptors may also medi-
ate the increase of uterine contractility.”™7

Amitraz(N'-(2.4-dimethylphenyl)-N- [((24-dimethylph-
enyl)imino)methyl] -N-methylmethanimidamide)is a form-
amidine insecticide/acaricide widely used in agriculture
and veterinary medicine® ™" In veterinary medicine it h-
as been used to control cattle ticks and to treat demodec-

" and in agriculture as an orchard spr-

tic mange in dogs’
ay. Amitraz poisonings in humans as well as animals ha-
ve been reported. It can produce side effects that resemb-

le those of the @ .-adrenoceptor agonists xylazine and cl-

channel.

onidine.”*"® The most prominent toxic effects of amitraz
in mammals are central nervous system depression, brad-
ycardia, hyperglycemia, mydrasis, vomiting, and bloat.
Moreover recent evidence suggests that @ :-adrenocepto-
ts may mediate the pharmacological actions of amitraz.''
~16

Therefore, the present study was designed to examine
the responsiveness to amitraz in isolated porcine uterine
strips during the diestrous stage.'

2* concentration may be involved in

Cytosolic-free Ca
the mediation of myometrial contractions.'™™® Thus we a-
Iso determined whether Ca®™* ~free medium or a voltag-
e~dependent Ca®" channel blocker verapamil can abolis-

h the effect of amitraz.

Materials and Methods

Uterine preparation . Uteri from sows were obtained
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al a local slaughter house. Uteri were determined to be
diestrous(days 12~ 15) through visual inspection of the
ovary containing the corpus luteum, which at this stage
were dark red to wine red.'¥ Ages and breeds of the sow-
s could not be determined. Uteri were trimmed of conne-
ctive tissues and endometrium and then stored in Tyrod-
e's solution(4'C and aerated with 95% O:, 5% CO:) and
used for experiments within 24 h.

Experimental condition . Approximately 2cm X 0.2cm
longitudinal uterine strips were mounted in a 10mé wate-
r-jacketed tissue bath. The tissue was maintained at
37C in Tyrode's solution(137mM NaCl, 2 mM KCI, 1
mM CaCl:. 0.4 mM MgCl:, 11 mM dextrose, 12 mM N-
aHCO., pH 7.4) and the solution was aerated with a mix-
ture of 95% O: and 5% CO:. The experiments were perf-
ormed under a resting tension of 2g and the tissues were
allowed to equilibrate for at least 30 min before experim-
ents were begun. The force developed by the tissue strip-
s were recorded through a Grass FT 03 force displacem-
ent transducer connected to a Beckman model R 411 re-
corder and then contractile force was quantified by integ-
rating the area under the tension vs. time curve. All strip-
s were initially exposed to 10°M xylazine for 2min, bec-
ause this dose of xylazine causes near maximal contracti-
ons. The maximal contraction was reached within 10 min
after agonist administration. Agonist treatments were ma-

de at 10min intervals in a cumulative dose schedule and

only the 2min maximal responses were compared. Resul-
ts were expressed as the percentage of response to 107
M xylazine.

Drugs : The following drugs were used in the present
study : amitraz(Upjohn), xylazine HCl(Mobay), verapamil
HCL. carbachol chloride and yohimbine HCl(Sigma). and
prazosin HCl(Pfizer). All drugs were dissolved in physio-
logical saline except that xylazine, prazosin and amitraz
were dissolved in 8.5% lactic acid to make 10 M solut-
ions and pH was adjusted to pH 7.3 with NaOH. These
solutions were further diluted with physiological saline to
make appropriate doses.

Statistical analyses . Results were presented as mean
+S.E.M.. Differences between means were determined b-
y Student’s t-test for paired observations. The significan-

ce level was set at p < 0.05.

Results

Effect of amitraz on myometrial contractility : Amitra-
210 ~10" M) caused a dose-dependent increase of m-
yometrial contractility in the diestrous stage(Table 1).

The effect of amitraz was significantly reduced in a d-
ose-dependent manner by the pretreatment with yohimbi-
ne {10%~10"M), @ .-adrenoceptor antagonist(Table 2),
but pretreatment with prazosin(10® M), @ i-adrenoceptor
antagonist. did not affect the effect of amitraz(Table 3).

Table 1. Effect of amitraz on the contractility of isolated uterine strips in diestrous stage

Concentration of amitraz(M)

n

10% 107

10 107

7 29.6+6.3

75.1£9.5

115.4114.0 76.7+13.6

* Values are expressed as the percentage of response to 10 M xylazine.

Table 2. Effect of yohimbine (YOH) on amitraz-induced contractility in isolated diestrous stage uterine strips

Concentration of amitraz(M)

Pretreatment n " o7 "

None 5 53.146.3 107.845.3 137.44+11.7

YOH(10* M) 5 13.5+8.3% 62.4+11.5* 104.9+14.8

YOH(3X10 " M) 5 0* 7.846.0* 57.0+11.6*
YOH(10 7 M) 5 0* 0* 11.9+9.2*

* p<0.05 compared with non-pretreatment amitraz response.

Table 3. Effect of prazosin(PRA) on amitraz-induced contractility in isolated diestrous stage uterine strips

Concentration of amitraz(M)

Pretreatment n oF 07 o
None 4 12.84+7.7 64.146.2 102.449,8
PRA(10¢ M) 4 4.744.7 64.015.8 109.249.3
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Table 4. Effect of Ca2 ™" ~free medium on amitraAMI) and carbachol{CAR)-induced contractility in isolated diestrous

stage uterine strips

Agonists(10° M)

Pretreatment n AMI CAR
Control 4 108.5+16.5 186.2+19.3
Ca®" -free 4 0* 77.849.4%

*p<0.05 compared with control.

Table 5. Effect of verapamil (VER) on amitraz(AMI) and carbachol{(CAR)-induced contractility in isolated diestrous stage

uterine strips

Agonists(10° M)

Pretreatment n

AMI CAR
Control 4 100.3410.3 148.0+14,2
VER(3X10° M) 4 30.9+5,2*

*p<0.05 compared with control.

Effects of Ca?*-free medium or verapamil on amitra-
z- and carbachol-induced myometrial contractions :
Ca’* -free medium completely prevented the amitraz(10®
M)-induced myometrial contractions but it only reduced
the effect of carbachol(10® M), significantly(Table 4).

Verapamil(3x 10 M), a voltage-dependent Ca?* cha-
nnel blocker, also completely blocked the effect of amitr-
ax(10® M) but the effect of carbachol(10™® M) was only
decreased significantly(Table 5).

Discussion

Amitaz(10®~ 10" M) caused a dose-dependent incre-
ase of myometrial contractility. The @ »~adrenoceptor an-
tagonist yohimbine(10®~107 M), but not an @ i-adren-
oceptor antagonist prazosin(10™® M), blocked the effect of
amitraz in a dose-dependent manner. These are the evid-
ence that amitraz caused a myometrial contractions medi-
aled by @:- but not @ i-adrenoceptors in porcine uterine
strips. However, when the dose of amitraz were increased
to 10® M the responses were decreased than that of
10°M. This is an very interesting find. Further work is
needed to determine this.

Both @ - and @ :-adrenoceptors have been identified
i the myometrium using radioligand binding techniques
in rats, rabbits?’ sheep.®' pigs®, and humans.' It is gene-
rally believed that @i~ but not @ .-adrenoceptors mediat-
e myometrial contractions.®’ However recent evidence s-
uggests that @ »-adrenoceptors may also mediate the inc-
rease of uterine contractility. Ko et al.” have found that

xylazine caused a dose-dependent increase of uterine co-

ntractility in bovine and porcine uterine strips in which t-
his effect were blocked by the @ :-adrenoceptor antagon-
ists yohimbine and idazoxan, but not by the @ -adrenoc-
eptor antagonist prazosin. Moreover there is little inform-
ation conceming the responsiveness to @ .-adrenoceptors
in mvometrium during the different stages of the estrous
cycle. Therefore we also need to compare the effects of
amitraz on porcine myometrial contractility during both t-
he dizstrous and estrous stage if further work could be p-
lanned.

Although there is little evidence concering the effect
of myometrial contractions on cytosolic-free Ca** regul-
ation. cytosolic-free Ca** may has a major role in the
mediation of myometrial contractions. When the uferine
strips were pretreated with Ca®* -free medium the effect
of amitraz on myometrial contractility was completely in-
hibited but that of carbachol was only partly reduced. M-

+

oreover verapamil, a voltage-dependent Ca”* channel b-

locker, completely blocked the effect of amitraz but only
moderately reduced that of carbachol. These results sug-
gest that amitraz induces the myometrial contractions by
opening voltage-dependent Ca?* channels to increase C-
a’* entry. whereas carbachol induces its effect by increa-
sing the release of Ca®" from intracellular pools as well
as by opening Ca®" channels.

The results of present study showed that amitraz-indu-
ced myometrial contractions during the diestrous stage is
mediated by @ -adrenoceptors and this effect is mainly
mediated by extracellular Ca®>" influx through Ca*”" cha-

nnels sensitive to Ca®* entry blockers.
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Conclusion

The effects of amitraz on porcine myometnal contracti-
lity were studied using isolated uterine strips during the
diestrous stagte. Amitraz(10®~10"® M) caused a dose-d-
ependent increase of myometrial contractility in the die-
strous stage. The @ --adrenoceptor antagonist yohimbin-
e(10%~107 M), but not an « i-adrenoceptor antagonist
prazosin(10™ M), blocked the effect of amitraz in a dose
-dependent manner. When the uterine strips were pretrea-
ted with Ca®* -free Tyrode's solution of verapamil(3 X
10" M) the effects of amitraz were completely abolished,
whereas those of carbachol were only moderately reduce-
d

The results suggest that the amitraz-induced myometr-
ial contractions. during the diestrous stage is mediated by
a -adrenoceptors and this effect is mainly mediated by
extracellular Ca*” influx through Ca®* channels sensiti-

ve to Ca** entry blockers.
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