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quantitatively and are a poor criterion for 
estrogen activity. 

Discussion. These studies confirm previous 
observations that injections of estrogen stim- 
ulated increased alkaline phosphatase activity 
in certain tissues associated with reproduc- 
tion in rodents . l~~-~ They also call attention 
to one of the heaviest deposits of active phos- 
phatase in the rat-that seen in the stratified 
epithelium lining the lumen of the cervix. 
In addition, the appearance of enzyme ac- 
tivity after injection of estradiol is noted in 
the endometrial stroma of the uterus and 
upper cervix, in contrast to that reported for 
the mouse? Such activity has, however, been 
reported for the endometrial stroma of the 
pregnant s0w.l 

The significance of the relationship of 
estradiol to alkaline phoqhatase in normal 
reproductive physiology is not known. The 
enzyme is known to be concerned with cal- 
cium metabolism as well as that of phos- 
phorus due to the interrelationship of the two 
metals in their action in the body. Estradiol 

BTaimage, B. V., h a t .  Bee., 1947, 99, 15. 

is also associated with calcium, causing its 
removal from some bones while laying it 
down in others? It is highly possible that it 
may also have a bearing on the calcium 
metabolism of certain reproductive tissues. 
If this be so, it is then conceivable that some 
of the actions of estradiol may be due to the 
adjustments of tissue calcium through the 
relation of the hormone with the enzyme. 

Summary. Estradiol causes a spectacular 
increase in the alkaline phosphatase activity 
of the genital tract of the rat. This increase 
is most marked in the stratified epithelium 
lining the lumen of the cervix, but it is also 
a p r e n t  in the connective tissue cells of the 
stroma of uterus and uterine cervix and in the 
circular musculature of the upper part of the 
genital tract. 

In contrast to the stratified epithelium of 
the cervix and of the vagina, the columnar 
epithelium of the uterus shows very little 
phosphatase activity in the presence or ab- 
sence of estradiol stimulation. 
7 Gardner, W. U., and Pfeiffer, C. A., Physiol. 
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The determination of uterine circulation 
rate in the pregnant primate is of considerable 
importance. Recent investigation has led 
many authorities to believe that there is a 
relationship between abnormal uterine circu- 
lation and the late toxemic syndrome. The 
abnormality of circulation is considered to be 
uterine ischemia but this has pever been 
demonstrated. Pagel in discussing this theory 
of toxemia has stated that it is unfortunate 
that no one has been able to determine uterine 
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circulation times throughout pregnancy. More- 
over, Smith and Smith2 consider that the 
hormonal changes they find in pre-eclampsia 
are the result of placental ischemia which is 
attributable, in turn, to uterine ischemia. 
The basic cause of this ischemia, which ap- 
parently develops late in pregnancy, is an- 
other matter. Pagel lists a group of condi- 
tions such as hydromnios, multiple pregnancy, 
diabetes, etc., in which he feels uterine 
ischemia is most likely to occur and, indeed, 
toxemia is frequently found in such conditions 

zSmith, 0. W., and Smith, G., Am. J. Obs. and 
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as he mentions. Most often, however, no 
direct relationship with other pathological 
processes is observed. Recently a mechanism 
of physiological growth patterns and shapes 
in the uterus of pregnant rabbits has been 
described, aberrations from which would pro- 
duce myometrial ischemia in the latter part 
of pregnancy.:: Comparable changes in the 

FIG. 1. 
The Hypospray sho~rii above will hold up to 1 er 

of liquid. Thionine blur is bring in jwtcd  through 
thc abdominal wall of a monkey 60 days prcgniint. 

growth and shape of the uterus have been 
observed to occur in the monkey4 and in the 
human:’ In  order to test these findings in 
the primate and to support or negate the 
ischemic theory described above, we have 
evolved a method of studying uterine circu- 
lation nrith the abdomen and uterus intact, 
a t  regular intervals throughout pregnancy. 

Method. The technic described is based 
upon the ability of uterine muscle to clear a 
certain amount of dye compared to the ability 
of the muscle of the anterior abdominal wall 
to clear an equal amount of the same sub- 
stance. By use of a new jet injection hypo- 
dermic called a “Hypospray” it is possible 
to propel drugs under the skin almost without 
pain. The depth of penetration depends upon 
the strength of the thrust developed which 
can be controlled by the operator. The 
Hypospray used in these experiments is modi- 
fied from the original model described by 
HingsonG in that it is more powerful and can 
inject a greater amount of drug ( 1  cc). 

The pregnant monkey uterus can be felt 
abdominally by the fortieth day (duration of 
gestation-160 days). From this time for- 
ward it is possible with a Hypospray to propel 
a fixed amount of Diodrast into the uterus 
and an equal amount into the anterior ab- 
dominal wall at  another injection site. By 
means of serial x-rays the rate of disappear- 
ance of each injection may be observed and 
charted. The procedure may be performed 
as often as twice weekly on the same animal 
without evidence of damage to mother or 
fetus. Placental separation has not occurred 
even though there is nearly always an anterior 
implantation of a secondary placenta in mon- 
keys. The animals gave no sign of a response 
to pain at  the time of injection and such 
injections have been shown to be practically 
painless to humans. 
,I series of preliminary observations has 

F I G .  2 .  
At laparotonip uterus of monkry shmr-n in Fig. 

1 is wen t o  contain drug  injected through anterior 
abdominal wall. This is mercly a demonstration 
technic. 
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been made on monkeys and will be reported order that it may be adapted to human 
later. The technic has been developed in studies. The absence of pain, and the fre- 
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guency with which it may be used make i t  a 
plan well suited to such a purpose and the 
investigation is anticipated. The possibility 
exists, therefore, that uterine clearance times 
may be done clinically. 

Summary. One important reason for meas- 
uring uterine circulztion throughout preg- 
nancy lies in the possible relationship between 
ischemia of the gravid uterus and the late 
toxemias such as pre-eclampsia and eclampsia. 
We have shown a method of calculating 

uterine circulation by its ability to clear a 
radiopaque dye injected by means of a 
Hypospray into the myometrium. It is 
shown that the technic can be repeated fre- 
quently, is painless and attended by no harm- 
ful or uncomfortable sequellae. I t  is being 
adapted to human studies. 

The authors are indcbtrrl to the R. 1’. Seherer 
(‘orp., Detroit, who iiianufactured the Hpposp~ay 
usod in these experiments, and kind1)- liiadc it  
srailable to us. 
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A consideration of the chemical and spatial 
configuration of compounds which block the 
pressor action of epinephrine suggests that in 
all probability dibenzyl-p-chlorethylamine 
(Dibenamine) , ergotoxine, yohimbine, and 
the phenoxyethylamine type compounds, all 
block the pressor action of epinephrine by 
acting on the same mechanism. 933F and 
ergotoxine have been shown to compete with 
epinephrine over a wide range of concentra- 
tions in isolated physiological systems.‘ ,2 

According to theoretical considerations, ergo- 
toxine, yohimbine, and the phenoxyethyla- 
mine type compounds all compete with epi- 
nephrine for a receptor of the arnine-alcohol 
configuration in epinephrine. The blocking 
of this receptor is believed to block the 
pressor action of epinephrine. Dibenamine is 
thought to combine chemically with, or near, 
this same amine-alcohol receptor. 

I t  has been shown by Nickerson and Good- 
man3 that the ,blocking action of Dibenamine 
is irreversible, in that large doses of epineph- 
rine cannot break through its blocking action 
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and cause a pressor response. This irreversi- 
ble blocking action persists for 3-5 days after 
the administration of Dibenamine, by which 
time more epinephrine receptor is presumed 
to have been formed. These same authors 
point out that during the first hour or so after 
its administration Dibenamine decomposes tr, 
a physiologically inactive compound and that 
all the effects of Dibenamine are due to that 
fraction which combined with the epinephrine 
receptors before decomposition occurred. If 
during this first hour the epinephrine re- 
ceptors are occupied by a compound which 
blocks reverdbly the action of epinephrine, 
the Dibenamine should be unable to combine 
with the receptors and on removal of the 
reveruibly-blocking compound epinephrine 
should kive a normal pressor response. 933F 
is just such a reversibly-blocking compound 
which in doses of 5 mg/kg blocks the vaso- 
pressor action of epinephrine for 4-5 hours. 

Dogs of either sex under light 
sodium pentobarbital anesthesia were used for 
all experiments. The carotid blood pressure 
was recorded by a mercury manometer. In- 
jections were made into an exposed femoral 
vein. The 933F was dsissolved in a few cc 
of saline. The Dibenamine was made up 
5-20 minutes before use in atbout 20 cc of 
saline made strongly acid with hydrochloric 

Methods. 




