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Effects of endothelin-1 on isolated uterine horns
in estrogen-primed and pregnant mice!

GONG Qin-Yan, CHEN Lin-Ai, L1 Jian-Ze, XU Weng-Hong, YANG Zao-Chen
(Depariment of Pharmacology, School of Basic Medical! Sciences. Shanghai Medical University.

Shanghui 200032, China)

ABSTRACT Mousze uterine horns from 4 states
{estrogen-primed and early-. mid-. and late-
pregnancy) were used to study the effect of
endothelin-1 (ETY ws carboprast {(Car) and
In K*-Krebs (KCI 40 mmol
«1.7") solution. ET (1 — 300 nmol~L~'Y, Car
(0.002-—-20 pmol~L7'}. and Oxy (0.6 — 60
nmol *1.7') evoked concentration-dependent in-

oxytocin ((JIxy).

creases in tension of the uterine horns from 4
different states. K,.. for ET were 1.]12 +
. 264 1.2740.18, and 1.49+0.13 g in ear-
ly-. mid-, and late-pregnancies. respectively.
Eue for Car m mid- was twice that in late-
pregnancy. whereas E,... for Oxy in late- was
ECe for ET
were 9.6, 5.8, and 6. 3 nmol L™ in early-.

thrice that in mid-pregnancy.

mid-. and late-pregnancies, respectively., and
were only 2 % to 7 % of that for Car and 3—
15 times ot that for Oxy in various gravid
stages. The results suggest that the contrac-
tile activity of pregnant mouse uterus to ET is
more potent than that of Car while slightly

weaker than that of Oxy.
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Endothelin-1 (ET ) has a potent contrac-
tile activity on blood vessels“ =%,
ileutn. urinary bladder,
uterus'i—*%

trachea .
and

In isolated rat uterine horns, ET

vas deferens,
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enhances the rhythmicity and the magnitude of

contraction“®'.

In estrogen-primed mice. ET
pravokes the contraction of depolarized uterine
horns'"'. This study was designed to compare
the contractile activity of ET on mouse uterus
at different stages of pregnancy with those of
{ Car.

F..) and oxytocin (Oxy).

catboprost 1. 5-methylprostaglandin

MATERIALS AND METHODS

Thirty-six pregnant and 12 estrogen-primed Kun-
ming ¥ mice, weighing 28. 5+5 0. 5 g (6—8 wk) he-
fore mating and estrogen treatment were used.
2 mice were caged overnight with 1 & (2:1).

Two
Posi-
tive insemination was determined by the presence of
The day on which
the copulation plugs were found was taken ax d 1 of

copulation plugs the nexr morning.
pregnancy. Experiments were performed on uterine
horns isolated from early (d 6)-. mid {(d 12—13}-.
and late td 18— 18)- pregnant, and estrogen-primed
wmuce Testradiol benzoate (1 mgkg ™ +d™'} was injected
1p 48 h and 24 h before killl.

Preparation Mice were killed by cervical disloca-
tion. Uterine segment (1 cm) was suspended in a 5-
inl glass chamber filled with Krebs solution at 374+0. 5
{ and gassed with 95 % (), 4+ 5 % (..

tension Was continucusly recorded.

lsometric
Uterine segiments
were allowed to equilihrate at a resting tension of 1 g
for 1 h.
part of estrogen-primed ureri. Krebs solution was then
replaced by K*-Krebs sclution (KCl 40 mmol - L°!.
MNaCl 82. 6§ mmol=L7'). in which the tension of uterine
segment was first enhanced sharply and then relaxed
gradually-

For early-. mid-. and late-pregnant and a

Meantime the rhythmic eonrraction disap-
peared. The tension reached a plateauw in 20—30 min
and then readjusted o 1 g

Drugs Endothelin-1 ( Penmsula [.aboratories
Inc. Belmont CA 94002, USA ). carboprost {(Shanghai
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Wu-Zhou Pharmaceutic Factory ). oxytocin (injection.
5 TJ « ml™', Shanghai
Factory ) and estradiol benzoate ( injection . 2 mg
*ml~!, Shanghai M2 9 Pharmaceutic Factory}. ET,
Car. and Oxy were dissolved in distilled water. and

Tian-feng Pharmaceutic

estradiol benzoate was dissolved in olive oil.

Drog responses ET. Car or Uxy was added in a
cumulative fashion. The cdntractile response to each
concentration was expressed as the increment in ten-
sion {g}.  The cumulative concentration-response
curves (CCRC) for the drugs in early-. mid-. and late-
pregnant, and estrogen-primed uteri were obeained.
Only 1 CCRC was constructed from each preparation.

Statistics Data were expressed as T+s. Differ-
ences in E,,, for ET, Car. and Oxy between stages of
ECy and
95 % confidence limits for each CCRC were calculated
by the method of weighted regression line with a com-
puter program.

pregnancy or drugs were assessed by ¢-test.

Cifierences between two EC,, were
determined by unoverlaping of the two 95 %) and 99 %4

confidence limits.

RESULTS

Effects of ET and Car on estrogen-primed
mouse uterus In Krebs solution, the uterine
horn manifested a spontanecus rhythmic con-
traction. Both ET (1 — 300 nmol -L.7') and
Car (0. 002—20 pmol-L™!) induced concentra-
tion-related contractions with an increase in
both magnitude and frequency of rhythmic
contraction and in the tension. When the
concentrations of ET and Car reached 300
nmol -1~ and 20 pmol - L~', respectively., a
tonic contraction ensued.

In K*-Krebs solution, the rhythmic con-
tractions of the depolarized myometrium were
completely inhibited, whence ET 1— 300 nmol
*L~" or Car 0. 002 — 20 umol L™ merely in-
duced an increase in tension of the muscle in a
concentration-dependent fashion. The ten-
sion induced by different concentrations of ET
and Car in both Krebs and K+-Krebs solutions
were shown in Fig 1. The maximal increase
_in tension {E,,.} induced by either ET or Car

was higher in Krebs solution than that in K*-

Krebs solution (£<20.01). Their EC;, values
were not significantly different (Tab 1).

T " -
al . /r Krebs e
c /T E/]'
Krebs
e c
“E 2
i
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K*-Krebs
N Z A=
]
. é/6 K*-Krebs
/
ol , W —— . .
9 7.5 ] 4. 5
Drug/~Ilg mol « L™
Fig 1. Tenslon of uterine horns in estrogen-primed

mice caused by endothelin-§ (_!. §§) and carboprost
(%, []) in either Krebs or K*-Krebs solutions. r=
6. x+s "P>005. "P<<0.05. P<<0.0] vs K'-
Krebs solutlon.

Tab 1. Eum and ECg of incrense in tension in estro-
gen-primed mice uteri caused by ET and Car In Krebs
and K*-Krebs solution. #=6. x+s5. "P>0.05. ‘P
<20 04 uvs Krebs solulion.

EC:(95 % confidence

Drug Solutien Enuelg limits ) /nmol +L. ™"
gy Krebs 3.240.5 8.2 (4.1—16.6
Kt-Krebs 1.214+0.19° 9.3 (5. 0—17. 4>

cop Krebs 3.0£0.5 157 (45— 5411
N K*-Krebs 0.9740.16 205 (88— 479)

Effects of ET. Car. and Oxy on depolar-
ized myometrium in pregnant mice In K*-
Krebs sclution, ET 1 — 300 nmol - L™, Car
0.002—20pumol L' ,andOxy0. 6 — 60nmol
+L 7! evoked concentration-dependent increases
in tension of the muscle at all 3 pregnam
stages {Fig 2). The maximal contractile re-
sponses to ET in early-, mid-, and late-preg-
nant ureri were not significantly different, ex-
cept that it was higher in late- than in early-
pregnant uteri {Tab 2. Fig 2). The E,. for
Car 20 pmol+L 7" was higher in early- and md-
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pregnant stages than that in late-pregnant
stage (Tab 2, Fig 2). For Oxy. the order of
relative heights of £, was late- > early- >
mid-pregnant stage (Tab 2. Fig 2.
pregnant stage. the maximal increase in ten-
sion caused by ET was much more than that
caused by Car. In mid-pregnant uteri, E...
for ET was higher than that for Oxy (P <
0.01). ECs, values for ET were not signifi-
cantly different

In late-

among various pregnant
ECs, for ET were only 7 % and 2 %
of those for Car in early - and mid - pregnant
EC;, ratio of ET to Oxy
were 73] in early-, 15:1 in mid-, and 3¢1 in
late-pregnant mice (Tab 2).

stages.

uteri, respectively.

1. Endathaiin Carbopros:t L Ouy:ncln)/'f
»l
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Drug/ —lg mnl - L~

Fig 2. Contraction of oterine horns in early- (()),

mid- (@ ) , and late - pregnant { X ) mice induced by
emdotheline- 1, carboprost, and oxytocin in K*-Krebs
sofution. n=+#6, xts.

DISCUSSION

The present study showed that in Krebs
solution ET mainly enhanced the magnitude
and frequency of the rhythmic contraction at
lower concentrations and raised the tension at
higher concentrations. These were similar to
its effects on isolated rat horns'®, buc differ-
ent from those on human uterine muscle (lon-
gitudinal and circular) in which ET 100
nmol +L~' mainly increased the frequency of
contraction'™. The results indicated that ET
had contractile action not only on rat and hu-
man uterine smooth muscle . but also on mouse
uterus, and that its contraction enhancement
activity in various species was different.

Tab 2. E.. and ECg of increase in tension in early-.
mid-, and late-pregnant mice uteri cansed by ET. Car,
and Oxy in K*-Krebs solution. #=6, x+5. ‘P>
0. 05, "P<C0. 05, “P<C0.01 vs eariy-preguancy; ‘P>
0-05. "P<<0.01 vr mid-pregnancy; *P>>0. 05, “P<C
0.05. 'P<<0.01 ws ET.

ECs(95% confidence

Stage ol
Drug limits )/nmol +1. =

pregnancy

Emlx/g

ET early 1. 12+0. 26 9.6 (4.2—21.86)
mid 1.274+0.18 -5.8 (3.5—9.4%
late 1.403+0.13% 6.3 (3.0-—-13. 0

Car early 1.16+0.19 138 (72—266)
mid 1.36+0.18" 338 (109—1052)
late 0. 68+0. 127

Oxy early 1.18+0.22 1.4" (0. 6—3.6)
mid 0.53+0.10°6 0. 38 (0. 23— 0. 637
lare 1.7+ 0.3 2,47 (1.2—4.6)

We found that the sensitivity of my-

ometrium to ET exhibited no significant differ-
ent among early-, mid-, and late-pregnancy.
and that the maximal response to ET was
higher in late- than in early-pregnancy. This
is different from either Car or Oxy. The
threshold concentration of Car was 10 — 100
times higher in late-than in early- or mid-preg-
nancy (Fig 2). in accordance with that iv infu-
sion of prostaglandin E, and E, on the motility
of the pregnant human uterus®. E... for Car
in mid- was twice that in late-pregnancy, and
for Oxy in late- was thrice that in mid-preg-
nancy. The maximal contractile response to
ET was 2. Z times of that to Car in late-preg-
nancy, and 2.4 times of that to Oxy in mid-
pregnancy.

We also found that EC., of ET-induced
contractile effect on uterine muscle in various
pregnant stages were only 2 % and 7 % of
those of Car whereas 3— 15 times higher than
those of Oxy. This indicated that the con-
tractile response of uterine horn to ET was
much more sensitive than that to Car and

slightly less sensitive than that to Oxy.
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It was reported that during pregnancy .
eslrogen concentration in rat ovarian venous
plasma was generally low ond 1 to d 13 except
ond 3 and d 4. rose gradually from d 13 to d
20. and thereatter rose sharply until parturi-
tion'" . and that progestin level increased
fromd 1 tod 14, then declined by the time of

parturition'" .

In other words. there were
low estrogen and high progesterone level on d
6. low estrogen and highest progesterone level
on d 13, and high estrogen and low proges-
terone level on d 19. Maggi et a/ reported
that estrogen dose-dependently increased the
density of endothelin receptors in the rabbit
uterus with an EDy, of 0. 7 pg+kg™' for 4 d and
that the sequential administration of 173-estra-
diol and progesterone (5 mg «kg ™' for 4 d)
comnpletely reversed the estrogen effect''®.
We speculated that the increase in estrogen se-
cretion near term coupled with the declining
progesterone levels led to increment in the
density of endothelin receptors. This was te-
sponsible for the observation that the maximal
contractile response to ET was the strongest in
late-pregnancy. Whether the use of ET is ap-
plicable to the abortion in early pregnancy or
to the induction of labor in mid - and late -
pregnancy awaits further investigation.
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