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Comparative actions of selected vasoactive drugs

on isolated human uterine arteries

DONALD C. DYER, PH.D.

E. DORIS GOUGH, M.D.

Seattle, Washington

Isolated human uterine arteries contracted to the following drugs in decreasing order

of potency: norepinephrine, vasopressin, serotonin, histamine, ergonovine, and
lysergic acid diethylamide. Oxytocin relaxed norepinephrine-contracted uterine
arteries. Responses to serotonin were antagonized by methysergide, and those to

histamine were antagonized by tripelennamine.

DR tr o s _a AY alter uteroplacental ex- Methods

change by acting on either uterine or urn- Human uterine arteries were obtained from

bilical blood vessels as well as on uterine hysterectomy specimens within 2 hours of
muscle. There are few reports in the litera- operation. The indications for performing
ture concerning the actions of drugs on hu- the hysterectomies were: leiomyomas of

man uterine blood vessels. Ergonovine and uterus (26), prolapsed uteri (12), earcinoma
norepinephrine have been reported to con- of, uterus (1), adenomyosis of uterus (9),
tract isolated human uterine arteries? Bodes chronic cervicitis (2), and menorrhagia and

and co-workers 2 found that isolated human metrorrhagla (5). In this study 44 per cent
arteries contracted in response to ergonovine of the tissues were obtained from patients
and vasopressin, but no quantitative compari- who were not receiving an), long-term medi-

sons were given. Gough and Dyer 3 observed cation, 16 per cent were receiving estrogen,
that norepinephrine, angiotensin, and isopro- 16 per cent were being treated with a thyroid
terenol contracted human uterine arteries. In hormone, 14 per cent were ingestir_gsedatives one
the latter study, isoproterenol and nitroglyc- or tranquilizers, 12 per cent were receiving All
erin also relaxed uterine artery, strips in which various iron preparations, 2 per cent were orga
tone had been induced. The purpose of the receiving diuretic therapy , and for 7 per cent pipe
present study was to investigate the actions the medication was uncertain, this

of selected vasoactive drugs to which the fe- The tissues were placed in Krebs-Henselelt mah
male patient may be exposed. The drugs used solution containing 10 ttg per milliliter of died
in this study may be either consumed by the disodium ethylenediaminetetra-acetic acid gide
patient or released from stores in the body and transported to the laboratory. The ar- chlo

and thereby have an action on the uterine teries were trimmed of excess tissue and cut R
arteries, in a helicalmanner accordingto the method T

of Furchgott. '* The tissues were suspended
under 1 Gm. tension in a 10 ml. organ bath uter

From the Department of Pharmacology maintained at 37° C. and aerated with a "_
and the Anesthesia Research Center, "[5
School o[ Medicine, University o[ 95 per cent 02 and 5 per cent CO.. mixture, j ....
Washington. Muscle activity was magnified tenfold and
Supported in part by United States recorded on a kymograph. The tissues were _r
Public tIealth Service, National Institutes
o/Health Grant GM-1599l. allowed to equilibrate in the bath for at least x
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Fig, I. Comparison of dose-response curves to norepinephrine and vasopressim The vertical

gen, bars represent standard errors of 10 experiments.
roid

:ires , one hour before starting of the experiment, teries to norepinephrine. The per cent, of the

ring _ All drug agonists were introduced into the maximum contraction to norepinephrine (30
_,ere organ bath in cumulative amounts by micro- ng. per milliliter) of uterine arteries taken
cent i pipettes. The following drugs were used in from uteri in which the endometrium was in

I this study: /-norepinephrine, ergonovine the secretory phase (19) and in the pro-

eleit _ maleate, vasopressin,* oxytocin,t lysergic acid liferative phase (20) was compared. There
r of diethylamide tartrate, histamine, methyser- was no difference in the sensitivity of the

acid gide maleate,Z_, and tripelennamine hydro- uterine arteries to norepinephrine which cor-
ar- chloride.§ related with the state of the endometrium.

Responses to vasopressin and oxytocin.

cut 'Results Vasopressin contracted human uterine ar-:hod
lded The effect of the hormonal state of the teries (Fig. 1). However, the maximal tissue
_ath uterus on the semitivity of the uterine ar- contraction to vasopressin was about 82 per
:h a _Pitressln,Parke,Davis& Co., Detroit,Michigan. cent of that produced to norepinephrine.
:ure. "_Syntoclnon,Sandoz Pharmaceuticals,tIanover, New Oxytocin produced small relaxations of the

j .... y. fully equilibrated arteries. Because the ar-
and :_Sansert, Sandoz Pharmaceuticals, Hanover, New Jersey.

_'ere §Pyribenzamlne,Ciba Pharm.Products,Ine., Summit, teries exhibited little tone, it was difficult to
least new Je,_y. study the relaxations produced to oxytocin.
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Fig. 3. Dose-response curwes to noreplnepbrlne and
histamine alone and in the presence of tripelenna-

0 , mine. The tripelennamlne (0.1 #g per milliliter)
10"z IO-° I was incubated with the uterine artery strip for tript

Oxytocinconc.(U/ml) 15 minutes before repeating the second dose- acti(
response experiment to histamine or norepineph- in(li*

Fig. 2. Relaxation of noreplnephrine-contracted rine. Tripelennamine had little action on responses St
uterine artery strips by oxytocin. The noreplneph- to norepinephrine but did competitively antagonize
rine (I #g pEr milliliter) was added to the Krebs responses to histamine. The vertical bars represent after
solution to induce the tone. The relaxation of the standard errors of 7 experiments, tain_

greater than 100 pEr cent indicatesrelaxation ncpt
below the base llne before the norepinephrine was
added to the KrEbs solution, tion below the original base llne, i.e., the base anta

line before the norepinephrinc was added to and

To overcome this difficulty, norepinephrlne the Krebs solution, m't'l_

(1 i,g per milliliter)was added to the Krebs The effects of histamine and serotonin, lh

solution to induce tone. Oxytocin relaxed the Histamine contracted uterine arteries (Fi_; of t]

noreplnephrine-contracted strips in a dose- 3). Relaxations to histamine in a fulh'., equili- ,'z,.,,,

dependent manner (Fig. 2). The greater brated preparation did not occur. The con- in l"i

than 100 per cent relaxation indicates relaxa- tractions with hista,nine were antagonized by rifle
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Fig. 4. The vasoconstrictor effect of norepinephrlne compared to that of serotonin. }{uman

arteries were equally sensitive to both norepinephrine and serotonin at the lower concentrations.

p-4 Note the selective antagonism of serotonin by methysergide. The methysergide (0.1 #g per
milliliter) was incubated with the uterine artery strip for 15 minutes before repeating the
second dose-response experiment to serotonln or norepinephrine. The vertical bars represent

md the standard errors of 6 experiments.
rla-

-.r)
for tripelennamine. Trlpelennamine had little ergonovine. The maximal contraction to ergo-
se- action on responses to norepinephrine, thus novine reached about 30 per cent of that

)h- indicating its specificity, produced with norepinephrine.
ses

ize Serotonin produced contractions of uterine Lysergic acid diethylamide (LSD), a hal-
mt arteries wltt, the maximum contraction ob- lucinogen closely related to ergonovin e in

tained about the ED_0 of that with norepi- chemical structure, also contracted uterine

nephrine (Fig. 4). Methysergide, a serotonin artqries, but the maximum contraction ob-

ese , antagonist, blocked the responses to serotonin tained was only about 20 per cent of that

to and had little effect on response to norepi- produced to norepinephrine (Fig. 6).

nephrine.

n. Responses to ergot alkaloids. A comparison Comment

g. of the dose-response curves obtained with The results of the present study indicated

li- ergonovine and norepinephrine is presented that norepinephrine as well as vasopressln

n- in Fig. 5. It is quite evident that norepineph- was a good agonist of human uterine arteries.

_y rine produced greater contractions than did The potency of vasopressin approximated
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Fig, 5. Comparison of the dose-response curves of Fig. 6. Comparison of the dose-response curves Of I

norepinephrine and ergonovine on human uterine norepinephrine and lysergic acid diethylamide 1. !
arteries. The vertical bars represent the standard (LSD). The vertical bars represent the standard
errors of 11 experiments. Drug concentrations are errors of 16 experiments. Drug concentrations are
in grams per milliliter of Krebs solution, in grams per milliliter of Krebs solution. 2. ]

]
that seen with norepinephrine. Vasopressin mated to be about 20 to 40 mU. per liter. 7 3.
has been reported to constrict gastrointestinal Cutchin and co-workers _ observed little or no

and coronary blood vesselss and to decrease effect of oxytocin on human uterine arteries. 4. I
uterine blood flow in rabbits? In the latter However, their preparations as with ours

study, the dose of vasopressin required to probably exhibited little tone, and, therefore, l
reduce uterine blood flow was quite large, relaxation with oxytocin was not observed. 5. '
But, the decrease in uterine blood flow still Serotonin has primarily excitatory actions t

persisted after the systemic blood pressure on vascular tissue? In the present study,
had returned to control levels, serotonin constricted uterine arteries. It was

Oxytocin did not produce contractions at interesting that at the lower concentrations
any concentration studied but did relax serotonin and norepinephrine were equally
uterine arteries. Compared to our previous active. The nmximal contraction to sero-

experiments with the use of isoproterenol tonin was about the ED_0 for norepinephrine.
and nitroglycerin, s oxytoCn produced greater Methysergide selectively antagonized re-
relaxation of the norepinephrine-contracted sponses to serotonin over those to norepineph-,
arteries. It is doubtful if oxytocin relaxes rine. These results indicated that serotonin

uterine arteries under physiologic conditions acts on its own tryptamine receptors and
since the maximal blood concentration probably not on c_-adrenergic receptors.

reached during normal parturition was esti- Innes 9 has presented evidence that serotonin
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may act on adrenerglc receptors in some on isolated human umbilical veins than sero-
tissues, tonin,ix The potential cardiovascular actions

0

Histamine at rather large concentrations of LSD are usually not discussed when con-

contracted uterine arteries, and these con- sidering its action on the fetus. Our present

tractions were antagonized by the antihista- results would suggest that LSD probably has

mlnic tripelennamine. Tripelennamine did little action on uterine blood vessels. How-

not alter the ED_o of norepinephrine but did ever, if LSD crossed into the fetal circulation,

reduce the maximum contraction, it might cause a prbn0unced decrease in

The ergot alkaloids are well known for uteroplacental exchange of oxygen, nutrients,

their oxytocic action on the uterus. Boeles and waste products by constricting umbilical

and co-workers _ observed that ergonovine vessels.

contracted human uterine arteries but did In the present study of human uterine

not provide good comparative drug data. In arteries, an in _tro technique was used.

our study, ergonovine also constricted uterine Therefore, some caution may be necessary

arteries but was not as effective as norepi- before extrapolating these data to the in vivo

nephrine. LSD, an ergot alkaloid closely situation.

related chemically to ergonovine, also con-
The authors express their gratitude to the

stricted uterine arteries but was not as active
following people in Seattle hospitals for assist-

as ergonovine. Ergonovine and ergotamine ing us in obtaining the tissues used in this study:
acting on sheep umbilical blood vessels 1° and Dr. William B. Hamlin and Mrs. Judy Rein

LSD acting on the human umbilical vein la (Swedish Hospital), Dr. Ralph C. Ellis and Dr.
produced contractions at very low concen- Clermont S. Powell (Doctors' Hospital), and
trations. LSD was some tenfold more active Dr,,Hugh W. Jones (Virginia Mason Hospital).
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