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INTRODUCTION 

Although the toxemias of pregnancy have probably existed 

since the d~s of primitive man, there are no references to any 

conditions resembling them until the times of the ancient Chinese, 

F€yptia.n, and Greecian empires. In the treatises of Hippocrates 

and Galen there are numerous, rather confused references to the 

diseases recognized today as the toxemias of pregnancy. Through­

out the eighteenth and nineteenth centuries the clinical entity 

of eclampsia was recognized and theories as to its pathogenesis 

were expounded. Still, little progress in the treatment of the 

toxemias was made until the present century. Despite all the 

advances made in defining, differentiating, managing, and treat­

ing the toxemias, little bas been accomplished in regard to find­

ing good differential, diagnostic tests for them. 

Primarily ~n the last two decades medical science has strived 

to find a specific chemical or biologic fraction or reaction, the 

presence, absence, or concentration of which would identify the 

toxemias of pregnancy. In order to be ideal, such a test would 

probably have to possess several characteristics: it would have 

to be specific for that syndrome; it should warn the obstetrician 

of an impending toxemia; it should distinguish pre-eclampsia from 

essential hypertension; it should be of prognostic value; and the 

method of analysis should be relatively easy and accurate. In 

general, attempts in this direction have been along chemical, bio­

logic, hormonal, or enzymatic lines. 



It is the attempt of this paper to discuss five of the more 

recent and promising tests - the pituitrin test, cold pressor 

test, tetraethylammonium chloride test(TFAO floor), sodium a.mytal 

test and beta-glucuronidase test - and to present~ findings uti­

lizing these tests on a group of patients and compare these findings 

with those of other experimenters and researchers in the field. 

2. 



HISTORY 

PITUITRIN TEST 

Oliver and Schafer in 1895 were the first researchers to 

note that an intravenous injection of a pituitary extract caused 

a rise in blood pressure. Howell in 1898 confirmed this and also 

proved that it was the posterior pituitary alone that was respon­

sible for the blood pressure rise. He found that no pressor re­

sponse was obtained using the anterior pituitary extracts. 'Die 

pressor-oxytocic-diuretic properties of the posterior lobe of the 

pituitary were discussed by Abel, Boulier, and Geiling in 1923, 

and the question of whether only one hormone or three or four se­

parate honnones were responsible was proposed. Stehle in 1927, 

although agreeing that parenteral or intra.nasal administration of 

extracts of the posterior lobe and the pars media produced a de­

crease in the volume of urine and increased the concentration of 

urinary chloride, stated that only a slight, if any, rise in blood 

pressure was produced. 

Using green-fed rabbits, ~ugbee and Simond(l928} found that 

the pressor principle of the posterior lobe had a diuretic and a 

subsequent anti-diuretic effect, but the oxytocic principle had 

little, if any, such effect. Isolation and separation of the two 

elements of the posterior lobe, pitressin and pitocin, were accom­

plished by Kamm, .Aldrich, et al.(1928) who stated that pitressin 

contained the pressor and anti-diuretic components and that pito­

cin contained the oxytocic principle. Ward, Lyons, and Bemis in 

1928 found that in normal patients pitressin and pituitrin pro­

duced systolic blood pressure increases of l? and 10 mn. Hg re-

3. 



spectively, which lasted fifteen minutes, while pitocin caused a 

rise of only five mm. Hg, returning to normal in five minutes. 

'lhey thought that the use of pitocin would be most desirable in 

obstetric cases with high blood pressure such as in toxemia and 

eclampsia. 

It was von Fekete in 1930 who noted that pregnancy serum 

could so modify the chemical structure of the posterior hypophy­

sis lobe that it would no longer stimulate contractions of the 

gravid uterus. ~e effect of the serum was found to be greatest 

in the last two months of pregnancy. It was also found that the 

gravid uterus would no longer respond to the posterior pituitary 

hormone which had been acted upon by the pregnancy serum. Von 

Fekete repeated his findings in 1932 and elaborated upon them by 

stating that the blood during pregnancy contains neither 11hypophy­

sin11 nor 1'uterinum 11 because of a substance in the serum which de­

stroys 11bypophysin 11 (pi tui trin). He further declared that the 

substance is especially abundant toward the end of pregnancy and 

must be regarded as one of the important factors which insure the 

gravid uterus against hormonal stimulation to contraction. 

Anselmino, Hoffman, and Kennedy in 1932 claimed that there 

was a relation between hyperfunction of the posterior lobe of the 

pituitary and eclampsia and 11nephropa.thy11 of pregnancy. They claim­

ed to have found excessive amounts of anti-diuretic and pressor 

principles in patients with eclampsia and "toxic albuminuria of 

pregnancy," and they stated that these principles were identical 

4. 



in action to the hormones of the posterior pituitary. Hofbauer 

(1933) and de Wesselow and Griffiths(l936) agreed with the find­

ings of .Anselmino, but Byrom and Wilson(l934), 'lheobold(l934), 

Levitt(l936), and Melville(l937) could find no correlation be­

tween hyperfunction of the posterior pituitary gland and the tox­

emias of pregnancy. 

Giu.llard and Macrae(l933) disputed the results of von Fekete 

by stating that the enzyme in pregnancy serum that destroys pito­

cin (i.e., 11pitocinase 11 ) is not identical with any impu.re enzymes, 

but it is simply a contaminant. He went further by stating that 

these impurities are crystalline ch~otrypsin and concentrates of 

yeast aminopolypeptidase, 11angiotonase 11 (extracts of red blood 

cells or kidne7), tyrosinase, papain, and the dipeptida.ses and 

the aminopeptidases of the intestine. 

On the other hand, Ibbson in 1933 confirmed von Fekete 1s 

findings by stating that during the twelfth to the twenty-fourth 

week of pregnancy, the human uterus is more sensitive to pituitary 

o:rytocic substances. Using pitocin, pituitrin, and pitressin, he 

found that only an o:rytocic effect was manifested, and no presso~ 

or anti-diuretic effects could be significantly determined. Moffat 

in the same year administered one c.c. of obstetric pituitrin to 

a number of patients and found no constant change in blood pressure. 

Generally, the trend of the blood pressure was down rather than up 

with the downward trend more marked in ~he systolic than in the dia­

stolic readings. 

5. 



Heller and Urban in 1935 found that normal, defibrinated 

blood or serum was able to slowly inactivate large doses of 

pituitrin in vitro. Injecting one-half to two minims of pitui­

trin intramuscularly into ten normal pregnant and non-pregnant 

women and into twenty-one toxemic patients, Dieckmann and Michel 

in 1935 concluded that there was a decrease in the volume of 

urine, an increase in the urine chloride concentration, and an 

average rise in systolic pressure of fifteen mm. Hg in normal 

pregnant, non-pregnant, parturient, and puerperal women. In 

pre-eclamptics, however, there was a decrease in urine volume, 

an increase in urine chloride concentration, and an average 

rise in systolic blood pressure of forty-nine mm. Hg as well 

as a marked increase in diastolic pressure. Independently, 

Schocka.ert and Lambillon in 1935 also found that pregnancy se­

rum was "antagonistic" to vasopressor activity of posterior pi­

tuitary extracts and that normal pregnant women were relatively 

insensitive to the blood pressure .raising properties of this 

hormone. 

Dieckmann and Michel, utilizing parenteral extracts of the 

posterior lobe of the pituitary gland, in 1937 obtained the 

following results: (a) decrease in urine volume, increased 

urine chlorides, and an average rise in systolic pressure of 

eleven mn. Hg in normal pregnant, parturient, and puerperal 

women (Similar results were obtained in the vascular-renal (hy­

pertensive and nephritic) group); (b) markedly decreased urine 
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volume, increased urine chloride concentration, and an average 

systolic rise of fifty-one mm. Hg as well as marked diastolic 

rises in the group of pre-eclamptic patients. 1he dangers of 

using pituitrin as an oxytocic were cited, but its value as a 

test for pre-eclampsia was emphasized. 

DeValera and Kellar(l938) using 0.66 c.c. of purified 

pressor principle of the posterior pituitary intravenously 

obtained the following results: pre-eclamptics, 52 f 15.7 mm. 

Hg rise systolically and 35 I:. 8.42 mm. Hg rise diastolically; 

hypertensive toxemias, 31 f 12.8 mm. Hg systolically and 25 i 10.1 

mm. Hg rise diastolically; normal puerperals, 43 I:. 11.1 mm. Hg 

systolic rise and 36 i 11.7 mm. Hg diastolic rise; and normal 

non-pregnant females, 23· /:. 10.68 mm. Hg systolic rise and 22 

i 9.12 mm. Hg diastolic rise. Although they stated that pre­

eclamptics gave marked responses as did normal, non-pregnant 

women, they did not feel that their results were sufficiently 

consistent to justify the use of this test as a diagnostic test 

for pre-eclamptic toxemias. 

Werle, et al. in 1941 studied the inactivating power of 

pregnancy blood on pitocin and pitressin. They demonstrated an 

enzyme in the second month of pregnancy and stated that the 

amount remains at a fairly constant level from the third to the 

eighth month, is highest at the time of delivery, and can no long­

er be demonstrated one month afterward. '!hey detected no such 

activity in non-pregnant women nor in fetal cord blood, but they 
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found traces in all urine specimens and in colostrum. 

Dieckmann(l94l) studied the effect of pituitrin on preg­

nant women by the following test: Water was given to the pa­

tients by mOllth in amounts varying from 150 to 250 c.c. per 

hour. Urine specimens were collected every hour until a satis­

factory volume of urine had been obtained. Th.en, one-half to 

one minim of pituitrin was injected subcutaneously into pregnant 

patients and intravenously into those in the puerperium. Blood 

pressure readings were taken before the injection until they were 

constant and then every two minutes for a period of ten minutes 

following the injection. An increase of twenty-five mn. Hg or 

more in systolic pressure was considered an abnormal response. 

Normal pregnant patients had a mean rise of eleven mm. Hg, hyper­

tensive toxemias displayed similar responses, and pre-eclamptics 

had a mean rise of fifty-one mm. Hg in systolic pressure as well 

as a marked diastolic response. 

In 1946 E. w. Page found that in the blood of pregnant fe­

males there is an enzyme which destroys the oxytocic properties 

of pitocin and called it pitocina.se. He further stated that from 

the fourth to the thirty-eighth week of pregnancy there is a 

• thousand-fold increase in plasma pitocinase activity and that this 

activity is maintained during labor. Following delivery, the en­

zyme decreased logarithmically at the rate of approximately twenty­

five per cent until it disappeared around four weeks postP,artum. 

In sixteen cases of pre-eclampsia, seven had high values, six had 

a. 



low values, and three were in the normal range. In seven cases 

of eclampsia, three had high values, three had low values, and 

one was in the normal range. 

Woodbury, Ahlquist, et al.(1946) further substantiated that 

human blood from about the fifth month of pregnancy to at least 

seven days postpartum can rapidly inactivate pitocin and pitres­

sin. Blood from males, non-pregnant females, and females in early 

pregnancy were not found to inactivate these substances as rapidly. 

They also found that toxemic patients could inactivate pitocin and 

pitressin as rapidly as nonnal patients, and thus they concluded 

that the hypersensitivity of pre-eclamptics and eclamptics to 

vasopressin and oxytocin was not associated with a diminished 

ability of the blood to inactivate these substances. They thought 

that the difference probably lay in increased sensitivity of the 

effector cells in the toxemic patients. '!hey also found that six­

ty-five per cent of all pre-eclamptics and eclamptics they tested 

were hypersensitive to the action of pituitrin, pitressin, and pi­

tocin. Dieckmann in 1950 also found that the blood of normal preg­

nant females was able to inactivate the anti-diuretic effect of 

commercial pitressin in the latter half of pregnancy. 

As it has been sbo..m above, much work has been done in de­

termining the role of the posterior pituitary gland in relation 

to the toxemias of pregnancy. Since it has also been noted by 

some that pre-eclamptic blood cannot deactivate or decrease the 

effect of posterior pituitary hormones as can normal pregnant 

9. 



blood, several tests have been devised using these hormones to 

determine the presence or impending threat of toxemias - pri­

marily pre-eclampsia. 'lhe pituitrin test is one of the apparent­

ly successful of these tests. 

COLD PRESSOR TEST 

Hines and Brown in 1933 were the first investigators to de­

vise the cold pressor test. There method was as follows: 'lhe 

patient rests for fifteen minutes, or until the blood pressure has 

approximated the basal level (this requires up to forty-five mi­

nutes in some cases). Wi th a sphygmomanometer cuff placed on one 

arm, the hand of the other arm is placed in water having a temper­

ature of four to five degrees centigrade. 'lhe blood pressure is 

taken at the end of thirty seconds and ~ain at the end of sixty 

seconds. The hand is then removed, and readings are taken every 

two minutes until the blood pressure bas returned to normal. 'lhe 

basis on which the test was devised is that the blood pressure 

response to cold is on a purely neurogenic basis because the speed 

of the reaction is too rapid to allow intervention by known hor­

monal or chemical factors. They substantiated this theory by de­

monstrating that a tourniquet producing stasis of blood flow in the 

immersed arm failed to inhibit the reaction. They considered their 

test ninety-eight per cent accurate in diagnosing essential hyper­

tension, and they emphasized its prognostic value in determining 

what individuals would be more likely to develop hypertension later 

on in life and stressed its possible usefulness in determining the 
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efficiency of therapeutic measures to control vasomotor irrita­

bility. 

Again in 1935 and 1939, Hines and Brown reiterated their 

successful findings. !!hey also established an increase of twen­

ty mm. Hg in systolic pressure and/or an increase of fifteen mm. 

Hg in diastolic pressure as the upper limits of normal, and they 

considered anyone above that level as a hyperreactor with a great 

potentiality for developing essential hypertension. Further, if 

the maximum response is above the limits mentioned and the reading 

is higher than 140 mm. Hg systolically and ninety mm. Hg diasto­

lically, the individual is even more likely to develop hyperten­

sion. So effective did they feel the test to be that they called 

it a blood pressure "fingerprint." 

11. 

Randall, Murray, and Mu.ssey in 1935 found that all pre­

eclamptics tested had a hypertensive reaction to the cold presser 

test, and no patient of theirs who had a persistent nonnal respnnse 

subsequently developed toxemia. Of those who appeared normal but 

had byperreactive responses, thirty-three per cent subsequently 

developed toxemia. However, in spite of their findings, they felt 

that they could draw no definite conclusions. 

same year obtained no uniform re­

sults in pre-eclamptic or eclamptic patients; however, they did 

obtain hyperreactive responses in those patients with nephritic 

toxemia. A mean antepartum rise of 51.88 mm. Hg in systolic pres­

sure and 37.5 mm. Hg in diastolic pressure was obtained in this 



group. niey also noted that normal non-pregnant women with a 

family history of hypertension showed more marked responses than 

those without a hypertensive background. Because of the small 

number used in their test group, they could draw no conclusions, 

but they did state that the test had possibilities of being used 

as an aid in the diagnosis and prognosis of vascular disturbances 

during pregnancy. 

Pickering and Kissin(l936) disagreed completely with the 

findings of Hines and :Brown. They could not confirm that a re­

latively large rise of blood pressure in response to a cold sti­

mulus is peculiar to potential or developed cases of essential 

hypertension or chronic nephritis. 

In 1937 Briggs and Oerting found a direct correlation be­

tween results in the cold pressor test and family histories of 

essential hypertension in pregnant patients. 'lhere were no hyper­

reactors in the group having no history of hypertension in either 

parent, but two in this group developed toxemia. Of the thirteen 

hyperreactors with a history of hypertension in one parent, only 

three had an abnormally increased blood pressure at term with only 

one of these developing toxemia. In the group having a history of 

hypertension in both parents, all were eyperreactors, and nine of 

the ten in the group showed definite alterations from normal at 

the end of gestation with six developing hypertensive toxemia. 

12. 

They stated, however, that no conclusions could be drawn from their , 

work, but they suggested that toxemia occu.rring on a hypertensive 



background may possibly be predetermined by means of the cold 

pressor test. 

Dieckmann, Michel, and Woodruff(l938) utilizing a group of 

152 patients set a response of twenty-nine mm. Hg in systolic 

pressure as the upper limit of normal. lb_ey concluded that an 

abnormal reaction to the cold pressor test in a pregnant· woman 

seems to indicate that she may develop a toxemia in which hyper­

tension is the predominant finding. ~ey also suggested that 

this test be used as a method of differentiating pre-eclampsia 

from hypertensive toxemia because they found that pre-eclamptics 

had abnormal pituitrin tests and normal cold pressor tests while 

hy:pertensive toxemia patients had a normal pituitrin test and an 

abnormal cold pressor test. 

Beid and Teel(l939) and Chesley and Chesley(1939) disagreed 

with the previous work on the cold pressor test, since they found 

the results to be inconstant. They found no essential difference 

in the incidence of toxemia between the normal and the hyperreac­

tor groups. It was further stated that the test was of no value 

in the differential diagnosis of the pregnancy toxemias. Also, 

they brought out the great variation in results obtained in the 

same patient at different times. Chesley, Markowitz, and Wetchler 

in the same year, however, noticed that there was an albuminuria 

in hyperreactive patients following the test, whereas there was 

no albuminuria detected in normal reacting patients. '!hey con­

cluded that the proteinuria in the susceptible patients began 
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with the release of the vascular spasm following the cold pres­

sor test. 

Horton and Roth(l939) explained the difference between the 

cold pressor test and the cold ''hypersensitivity" test and ex­

plained the importance of each. In the cold hypersensitivity 

test the hand is placed in water at a temperature of ten degrees 

centigrade, whereas the temperature for water used in the cold 

pressor test is four to five degrees centigrade. 'lhey stated 

that the response in the cold pressor test was due to the pain­

ful stimulus and was usually illlllediate, but in the cold hyper­

sensitivity test the response was not due to pain and did not 

come on until three or four minutes after the hand was removed 

from the water. Furthermore, a decrease in blood pressure is 

usually found with the cold hypersensitivity test, but increase 

in blood pressure is usually the rule with the cold pres1or test. 

In one patient, however, they obtained an increase in blood pres­

sure up to ZJ.5/105 nm. Hg using the hypersensitivity test, and 

two years later she developed hypertension. 

l3rowne(l940) testing fifty-two normal primiparas stated that 

it was not the rise in blood pressure produced by the cold presser 

test but rather the peak blood pressure obtained that was impor­

tant. Twenty-three of the fifty-two patients had a peak systolic 

pressure of 130 mm. Hg or over, and of these twelve or fifty-two 

per cent developed pre-eclamptic toxemia. Nine of these twelve 

had pressures of 140 um. Hg or over, a.nd of these six or sixty­

seven per cent developed pre-eclamptic toxemia. Five of these 
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nine patients had peaks over 150 mm. Hg, and four of these or 

eighty per cent developed pre-eclamptic toxemia. However, twenty­

nine patients had peak blood pressures of 130/70 mm. Hg or under, 

but eleven of these or thirty-eight per cent developed toxemia. 

~e concluded that the higher the peak obtained, the greater the 

chances of that patient developing pre-eclamptic toxemia, and he 

felt that the difference between the high range and the basal 

level of blood pressure did not appear to be of value. 

TETRAETITTLAMLDNIUM CHLORIDE TEST ( TEA.C FLOOR) 

Acheson and Moe(l945) first demonstrated in animals that 

tetraethyla.mmonium chloride produces a transient blockade of 

the autonomic nervous system at the ganglionic level and that 

the resulting fall in blood pressure is due primarily to a de­

crease in peripheral resistance (arteriolar tonus). !!hey con­

firmed that the fall in blood pressure was not dependent on the 

heart, vascular smooth muscle, or the medullary asomotor center. 

They concluded, after extensive tests, that the tetraethyla.mmo­

nium ion produced a block of preganglionic impulses at the sym­

pathetic ganglion and that there was no effect on the postga.ngli­

onic fibers because the presser action of epinephrine wa.s not 

affected by the administration of tetraethyla.mmonium chloride. 

Later, in 1946, Moe, Bennick, Hoobler, Neligh, and Lyons 

found that the TEAC depressor response in normotensives is mini­

mal, but in hypertensives the response is roughly proportional to 

the initial diastolic pressure. Lyons, Cempbell, Moe, et al. 
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in 1947 obtained the same results in man as Acheson and Moe did 

in animals in 1945. 'Ib.ey found that the average fall in blood 

pressure produced by TEAC in 143 patients with essential hyper­

tension was 23.5 mm. Hg in systolic pressure and 19.3 mm. Hg in 

diastolic pressure although twenty-six of the hypertensives failed 

to have a fall in blood pressure with the first dose (the test 

dose). In cases of nephritis or of essential hypertension with 

impaired kidney function responses were similar to those obtained 

with patients having only essential hypertension. Patients with 

malignant hypertension bad depressor responses with some being so 

profound as to bring on circulatory collapse. They concluded that 

TEAC in doses of two hundred to five hundred mg. intravenously or 

up to twenty mg. per kilogram intramuscularly produced changes 

which were best described by autonomic ganglia blockade, and they 

stated that there are possibilities that TEAC would be useful diag­

nostically and therapeutically. 

Brust, Assali, and Ferris(l948) devised the standard TEA.C 

test and published their experiences with the test in normal 

pregnant and in toxemic patients. '!hey injected four c.c. 

(400 mg.) of TEAO intravenously and then recorded the blood 
. 

pressure at half minute intervals for six minutes and then at 

one minute intervals for ten to thirty minutes afterward. 'lhey 

used the "TFAC floor, 11 which is the lowest point to which the 

blood pressure descends in the first five minutes after injection, 

as the basis for their work. ']hey found that the mean floor in 
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normal non-pregnant females was 137/67 mm. Hg, and the mean 

difference between the basal readings and the floors were ten 

mm. Hg in systolic pressure and five mm. Hg in diastolic pres­

sure. In normal pregnant patients at term, the mean antepa.rtum 

floor was 68/49 mm. Hg with mean differences between floor and 

basal levels of fifty-seven mm. Hg systolically and 16 mm. Hg 

diastolically. Fostpartum levels were within normal range. 

Antepartum findings in pre-eclamptic patients were a mean floor 

of 131/94 mm. Hg and mean differences of twenty-eight Illn. Hg in 

systolic pressure and thirteen rrnn. Hg in diastolic pressure. 

postpartum levels here also fell into the normal range. 'lhe 

findings in eclampsia were similar to those in pre-eclampsia ex­

cept .that the floor was higher ( 135/103 mm. Hg), and the post­

partum levels were in the normal range. In cases of essential 

hypertension with superimposed toxemia, the floor was 145/95 mm. 

Hg with mean differences of forty . zmri. Hg ·systolic~lly .and thirty­

five mm. Hg diastolically, but postpartum findings were again 

within normal limits. '!hey concluded that in normal term preg­

nancy the TEA.C floor is strikingly low and rises to normal levels 

after delivery; however, in toxemia the TEAC floor is higher than 

normal and consistantly returns to normal levels after recovery. 

Since TEAC blocks autonomic ganglia thus eliminating neu.rogenic 

tone, they suggested that the hypertension of toxemia of pregnancy 

is supported by an excessive degree of humoral tone. 'Ihey further 
' 

stated that clinical assay with TEA.C may be helpful as an aid in 
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the diagnosis of toxemia and in the evaluation of change in se­

verity during the course. 

Ferris, Reiser, Stead, and Brust showed in 1948 that TEA.C pro­

duces a complete sympathetic blockade when it is given in acute 

intravenous doses of 400 ~- 'Ihey came to that conclusion when 

they found that the TEAC floor parallels but is lower than the 

blood pressure floor induced by a high spinal anesthetic to the 

third thoracic level and that the TEA.C floor is not lowered further 

by doubling the dose in the same individuals. They also found that 

the administration of TEAC completely abolishes the cold pressor 

response - a response which is mediated through the sympathetic 

nervous system. 

In 1948 Levinson, Beiser, and Ferris found that although 

there is considerable daily fluctuation in both the magnitude of 

depressor response and the blood pressure floor . there is no evi­

dence of development of increasing tolerance to the depressor ef­

fect of TEA.Con repeated administrations. Their findings sugges­

ted that fluctuating humoral and neurogenic mechanisms interact 

as factors in clinical hypertension. 

Lyons, Hoobler, N@ligh, and Moe(l948) suggested that a 500 

mg. dose of TEA.C be used to secure complete autonomic ganglia 

blockade and that any doses under 500 mg. were inadequate for man. 

They further stated that the extent of decrease of blood pressure 

produced by TEAC is dependent on the initial elevation of pres~ 

sure and thus that the greater the increase of blood pressure over 

normal initially, the greater the drop in blood pressure with TEA.C. 
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There is also a greater decrease in systolic pressure with TEAC 

than there is in diastolic pressure; twenty-four per cent of the 

hypertensives had less than a ten per cent decrease in diastolic 

pressure. 'lhey also brought out that structural changes in ves­

sels as well as apprehensiveness on the part of the patient cause 

variability in results. 

Stead, Beiser, Ba.poport, and Ferris(l948) stated that the 

blood pressure at any time (random or casual blood pressure) re­

flects the total effect of the humoral and neurogenic factors 

operating plus whatever intrinsic tone the vascular bed may pos­

sess. 'lhe fall in blood pressure produced by TEAC autonomic 

blockade (TFAC response) represents the neurogenic compnnent of 

the random pressure. 'lhB pressure following the drug (TEAC floor) 

reflects the part played by the non-neurogenic factors, i.e., all 

the humoral agents plus the intrinsic tone in a given blood pres­

sure. 

As sali, Brust, Garber, and Ferris(1950) stated that there 

was a drop of fifty to sixty mm. Hg in diastolic pressure in 

normal pregnant females who were given TEAC in doses of 400 mg. 

intravenously, but there was a persistence of diastolic hyperten­

sion in toxemic patients. However, they found that there was an 

opposing action between TFAC and veratrum viride. Administering 

the veratrnm in doses of 0.2 c.c. ( three minims) intravenously, 

they found that it produced no significant effect in normal preg­

nant females, but it caused a significant mean decrease of both 
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systolic and diastolic blood pressure in toxemic patients (from 

mean of 171/110 mm. Hg to a mean of 100/60 mm. Hg). 1hey, there­

fore, S'\J&gested the use of both TEAC and veratrum viride in a 

clinical test for the toxemias of pregnancy since TEAC produces 

little or no depressor response while the depressor response with 

veratrum is accentuated in the toxemias. 

Assali and Prystowsky(l950) stated that the autonomic block­

ade produced by either the administration of TEAC or high spinal 

anesthesia resulted in a negligible drop in blood pressure in the 

toxemias of pregnancy. 

SODIUM AMYTAL TEST 

Sodium amytal is isoamylethyl barbitu.ric acid sodium (Amobar­

bital Sodium, Lilly), which is classified as a moderate du.ration 

barbiturate which may be administered orally or intravenously. In 

general, the sedative and hypnotic doses of the barbiturates used 

clinically cause no significant change in circulation, and Tatwn 

(1939) stated that experimental work shows that barbiturates pro­

duce no importantalterations on cardiac action. However, Krantz 

and Carr(l949) state that there is a vagus-inhibiting effect which 

may slightly quicken the heart rate. Tatum(1939) further found 
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that large doses of the barbiturates given orally or by rapid intra­

venous injection cause a fall in blood pressure due to vasodilata­

tion although there is generally a tather prompt return to normal 

when the drug is metaboli!ed or eliminated. 

1he first mention of the sodium areytal test is found in 



Dieckma.nn's book on the toxemias of pregnancy (1941). He stated 

that he and Odell used doses of 0.2 Gm. of sodium amytal every 

thirty minutes until the patient was asleep or until 0.6 Gm. had 

been given. The blood pressure was recorded at fifteen minute 

intervals until the patient was asleep. In using this test it was 

found that the systolic and diastolic pressures of the mild pre­

eclamptic patients usually decreased to the normal level, whereas 

the patient with early hypertensive disease had a decrease in blood 

pressure to a lesser degree. 'Ihe blood pressures of patients with 

severe pre-eclampsia or with a long history of essential hyper­

tension showed no decrease. At the time of publication of the 

book they were using sodium a.mytal to determine if there were any 

constant difference between the response in pre-eclampsia and that 

in hypertensive disease, but no conclusions were made. 

'Ihe only other mention of the use of the sodium amytal test 

in reference to the toxemias of pregnancy was in a paper by Odell, 

et al.(1961). A slightly different p~ocedure than that of Dieck­

mann was used. In their test 0.03 Gm. of sodiwn amytal were ad­

ministered orally every half hour for three doses or until the 

patient fell asleep. The blood pressure was taken every fifteen 

minutes, and the sleeping blood pressure was considered basal. The 

difference between the basal and the control systolic pressures 

was then recorded. 'lhe writers of the paper did not feel, however, 

that this test was either of specific or prognostic value in the 

toxemias of pregnancy. 
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BETA-GLUOURONIDASE TEST 

In 1946. Talalay, Fishman, and Hu.ggins developed a pro­

cedure for determining the activity of mono-beta-glucuronidase 

in blood and tissues. Hlenolphthalein mono-beta-glucuronide: is 

prepared biosynthetically from the urine of rabbits to whom the 

water soluble derivative of 500 mg. of sodium phenolphthalein 

has been administered subcutaneously. Tissues or blood which is 

to be assayed. is added to the substrate; and the substrate is ra­

pidly hydrolyzed by the mono-beta-glucuronidase in the material 

being assayed. The free phenolphthalein which is liberated may 

be readily determined photocolorimetrically in alkaline solution. 

McD:)nald and Odell in 1947 found that the beta-glucuronidase 

activity in pre-ecla.mptics was markedly increased, but there was 

no significant increase in hypertensive toxemia patients or in 

eclamptics. They used 17.5 micrograms of beta-glucuronidase as 

the upper limit of normal. In normal pregnant females they found 

that t here was a downward curve of activity from the sixth to the 

twelfth week which paralleled the fall in serum gonadotropins at 

that time. From the twelfth week on there was a steady rise in 

glucuronidase activity (from eight to 17.5 micrograms with a mean 

of 13.5 micrograms) paralleling the rise in serum estrogens, but 

by the fifth to the seventh postpartum day there was a drop in 

values to less than 9.4 micrograms per milliliter which was in the 

normal, non-pregnant range. Ten of the twelve pre-eclamptics had 

values over 20 micrograms per milliliter; the other two had values 

of fifteen and nineteen micrograms respectively. 

22. 



Odell and McD:>nald in 1948 further stated that they felt 

the serum beta-glucuronidase levels would differentiate most 

cases of pre-eclampsia and hypertensive toxemias of pregnancy, 

but the serum concentration does not reflect the severity of 

the situation. They also stated that the serum concentration 

of beta-glucuronidase apparently reaches a maximum just before 

or early in the course of pre-eclampsia and then falls during 

the durati on of the syndrome. 'llley did not find the levels 

during convulsive toxemia to be diagnostic, but they did sug­

gest that glucuronidase levels l'tlay warn the obstetrician of 

impending pre-eclampsia. 

Later in 1948 Fishman, Springer, and Brunetti improved the 

glucuronidase assay methods for studying human blood beta-glucu­

ronidase. 'llley developed a more accurate substrate (mono-beta­

glucuronide), and it may now be obtained commercially using their 

revised method of preparation. Finding that the leukocytes of 

the blood (mainly the polymorpho~uclear leukocytes and the lym­

phocytes) ~onta.in the(greates t glucuronidase ac ti vi ty in rel a tiom 

to any other of the blood components, for assay they used the 

buffy coat which forms between the serum and the packed red blood 

cells after centrifugation. This buffy coat is laked with ten c.c. 

of distilled water after alternate freezing (in carbon dioxide 

snow - acetone mixture) and thawing at room temperature to facili­

tate lysis. The laked cells are added to 0.1 c.c. of substrate, 

and a colorimeter with a 540 millimicron filter is used to deter-
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mine the amount of phenolphthalein liberated in the alkaline 

solution. 'nle activity of the blood cells is determined as 

follows: micrograms of phenolphthalein liberated in the di-

gest X 1 
hours of incubation 

100 
vol. of original specimen 

per 100 c.c. of whole blood. 

X yol. of laked blood cells X 
vol. of substrate (6.1 c.c.) 

gamma units of glucu.ronidase 

'lll.ey felt that the role of glucu.ronidase in the body is 

associated with the metabolic conjugation processes. 'nley con­

sider it to be an enzyme since it is secreted by glandular epi­

thelium (it may be found in saliva, tears, gastric juice, spinal 

fluid, and urine). 
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METHODS 

PITUITRIN TEST 

!the method used for the pituitrin test is essentially that 

used by Moffat(1933) and Di.eckmann and. Miche1(1935,1937). !the 

patient was allowed to secure as near a basal blood pressure as 

possible by resting for fifteen minutes to a half hour and then 

taking three blood pressure readings at fifteen minute intervals. 

The lowest pressure obtained was used as the basal level. Pitui­

trin in the dosage of 6.2 mg. (6.2 c.c.) was then injected intra­

muscularly, and the blood pressure readings were then taken every 

minute until the pressure returned to basal levels. IJJJ.e differ­

ence between the basal level and the greatest reading obtained 

in both systolic and diastolic pressures was co1II,Puted and record-

ed. 

COLD PRESSOR TEST 

The cold pressor test used is that of Hines and Brown(1933, 

1939) who first developed it. !!he subject is allowed to rest in 

the supine position in a quiet room for fifteen minutes, or until 

the blood pressure has approximated the basal level. IJJJ.is re­

quires up to sixty minutes in some cases, particularly with those 

who will be hyperreactors. With the subject still supine, a 

sphygmomanometer cuff is placed on one arm, and the hand of the 

opposite arm is immersed in ice water (four degrees centigrade) to 

a point just above the wrist. Blood pressure readiD41s are then 

taken at intervals of thirty and then sixty seconds. IJJJ.e hand is 
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then removed, and readings are taken every two minutes until the 

blood pressure returns to the previous basal level. 

'Ille temperature should not vary more than one degree from 

the four degrees set forth in the test. No vasodilators or seda­

tives should be administered within a time prior to the test where­

in ~hey might exert some effect on the patient tested. The entire 

test should be performed with the patient in the supine position; 

she should not be sitting or standing. 

The difference between the basal and maximum response levels 

is determined for both systolic and diastolic pressures and the 

results recorded. 

TETBAETHYLAMMONIUM CHLORIDE TEST (TEA.C FLOOR) 

-The standard TEA.C test was devised by .Brust, Assali, and 

Ferris(l948), and their method was the one used in this series. 

400 mg. (4 c.c.) of tetraethylarrmonium chloride is slowly inject­

ed intravenously into the antecu.bital vein of the subject. 'Ille 

subject's blood pressure is then recorded at half minute intervals 

for six minutes and then at one minute intervals for ten to thirty 

minutes afterward, or until the blood pressure returns to the bas­

al level. 'lhe basal level is originally determined. in the same 

manner and under the same conditions as in the cold pressor test. 

The lowest point to which the blood pressure descends during 

the first five minutes after injection is the TEA.C floor. The 

difference between basal and TEA.C floor levels in systolic and 

diastolic pressures is determined. 
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SODIUM AMYTAL TEST 

The test used here is essentially the same as that used by 

J)I.eckmann(l941). The patient is allowed to attain a blood pres­

eure as close to the basal level as possible by the same means 

used to attain it in the preceding tests. The subject is then 

given 0.2 Gm. of sodium amytal by mouth, and the dosage is re­

peated at thirty minute intervals until the patient is asleep 

or until 0.6 Gm. has been given. Blood pressure is recorded at 

fifteen minute intervals until the patient falls asleep or until 

the blood pressure returns to the basal level. Differences be­

tween the basal levels and the lowest systolic and diastolic 

pressures obtained are determined. 

BETA-GLUCURONIDASE TEST 

The beta-glucuronidase test used is that described by 

Fishman, Springer, and Bnunetti(l948). A quantity of blood 

was ob\ained from the antecubital vein of the pptient. This 

was then centrif-uged and the buffy coat pipetted off after the 

serum was drawn off. The buffy coat was then laked and lysed, 

and it was then added to the substrate of phenolphthalein mono­

beta-glucuronide, which was obtained comercially • .After incu­

bation, the free phenolphthalein which was liberated by hydro­

lysis was determined phQtocolorimetrically using a 540 milli­

micron filter. The pH of the solution is ma.de uniform between 

10.2 and 10.4 prior to the colorimetric determination. Using 

the equation previously cited, one determines the number of 
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gamma units of glucuron1dase per one hundred c.c. of whole 

blood. 
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CLASSI FICATION OF THE TOXEMIAS OF PREGNANCY 

Since the etiology of the toxemias of pregnancy is rela­

tively unknown, there has been considerable difficulty in arriv­

ing at a suitable classification, and various classifications 

have been proposed. Because of lack of uniformity in nomencla­

ture, the Amnerican Committee on Maternal Health in 1937 (De Lee 

and Greenhill, 1947) appointed a conmittee to work out a suitable 

classification. Their classification was 

1. Hypertensive disease 
2. Renal disease 
3. Pre-eclampsia, severe; pre-eclampsia, mild 
4. F.clampsia 
5. Vomiting of pregnancy 
6. Acute yellow atrophy of the liver 
7. Unclassified 
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'lhe majority of the original committee of five and two addi­

tional members appointed in 1939 favored t he following amplifica­

tion and modification of the 1937 classification (.American Conmittee 

on Maternal Welfare, 1940): 

Group A. 
I. 

II. 

Diseases not peculiar to pregnancy: 
Hypertensive disease (hypertensive cardiovascular 
disease) 

(a) Benign (essential hypertension) 
1. Mild 
2. Severe 

(b) Ma.lignan t 
disease Renal 

(a) 
(b) 

Nephrosclerosis or chronic vascular nephritis 
Glomernlonephritis 
l. Acute 
2. Chronic 

(c) Nephrosis 
1. Acute 
2. Chronic 

(d) Other forms of severe renal disease (chronic 
pyelonephritis, etc.) 



Group :B. 
I. 

II. 

Group C. 

Group D. 

Disease dependent on or peculiar to pregnancy: 
Pre-eclampsia 

(a) Mild 
(b) Severe (pre-convulsive) 

E::lampsia 
(a) Convulsive 
(b) Non-convulsive (coma with findings at autopsy 

typical of eclampsia) 

Vomiting of pregnancy 

Unclassified toxemias 

Dieckmann(1941) stated that he felt Group C, Vomiting of preg­

nancy, should be omitted because it is not his belief that it be­

longs to the toxemias. He also felt that Group D, Unclassified 

toxemias, should be omitted because it is his contention that every 

case of toxemia should be classified, even if the diagnosis has to 

be changed at a later date. His classification is as follows: 

A. E::lampsia. -- 'lhe clinical diagnosis of eclampsia is based 
on the occurrence of convulsion and/or coma in a pregnant, 
parturient, or puerperal woman (twenty-four hours after 
delivery), if associated with edema, hypertension, or pro­
teinuria. 

:B. Pre-eclampsia. -- 'lhe appearance and/or disappearance by 
the fourth postpartum month of one or more (or all) of 
the following in a normal pregnant woman is indicative 
of pre-eclampsia: 

(a) A systolic blood pressure of 140 mm. Hg or more 
for two days or longer 

(b) An edema of at least the ankles and legs which 
has no obvious etiology 

(c) A proteinuria which is present for two days or 
more (a clean specimen with no urinary tract in­
fection) 

(d) Occasionally cerebral, visual, gastrointestinal, 
and renal symptoms 

C. l!Bsential hypertension. -- A systolic blood pressure of 
140 mm. Hg or more which is present for two days or long­
er, which is either present before pregnancy or appears 
during pregnancy, and persists longer than the fourth 
postpartum month or recurrs in a subsequent pregnancy, 
is indicative of essential hypertension. 

30. 



D. Vascular-renal disease. -- '.!his disease is character­
ized by the presence of any two or more of the follow­
ing signs: 

(a) Hypertension 
(b) Eierna 
(c) ~roteinuria 

which are present before conception or develop during 
pregnancy and persist longer than the fourth postpar­
tum month. 

Titus in 1944 proposed a new classification of the toxemias 

of pregnancy using the 1939 Committee on Maternal Welfare chart, 

but arranging the toxemias in relation to the pregnancy (the preg­

nancy was the common denominator). It is as follows: 

Group A. 

1. 

2. 

Group B. 

1. 

2. 

Group C. 

Toxemia t~rpes most common in early pregnancy 
(nausea and vomiting). 

With demonstrable, pre-exisiting, predisposing 
causes (including dietetic, or endocrine, or 
cardiovascular disturbances, alone or in combi­
nation) 
Without demonstrable pre-existing, predisposing 
causes 

Toxemia types occurring without predilection to 
any time during pregnancy (acute yellow atrophy 
of the liver, acute nephritis or renal disease, 
acute hypertensive cardiovascular disease, and 
certain unclassified typea). 

With demonstrable pre-exisiting, predisposing 
causes (including dietetic or endocrine disturb­
ances, or general physical defects), alone or in 
combination 
Without demonstrable pre-existing, predisposing 
causes 

Toxemia types most common late in pregnancy (pre­
eclampsia and eclampsia). 
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1. 

2. 

With demonstrable pre-existing, predisposing causes 
(including dietetic, or endocrine disturbances, or 
general physical defects, alone or in combinations) 
Without demonstrable pre-existing, predisposing causes 

Savel in 1947 suggested abandoning the use of "mild II and "severe" 

in the classification of pre-eclampsia. He stated that one must 



ad.here to the objective findings and thus come to the conclu­

sion that a woman either has or does not have pre-eclampsia. 

!e also stated that vomiting of pregnancy may or may not be a 

toxemia. 

In this paper the author uses Dieckmann's classification 

because he believes that it is by far the most logical classi­

fication at the present time and is sufficiently objective to 

make the classification of toxemias a rather simple matter rather 

than the confusing and sometimes laborius task that it has been 

when utilizing other methods. 
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RESULTS 

In these series of tests a total of twenty-six patients were 

studied. These twenty-six were divided into the following groups: 

pre-eclamptics - eleven. hypertensive toxemias - eight, and normal 

pregnant females - seven. However, due to such conditions as the 

rapidity of labor or the physical ~ondition of the patient in some 

instances, there are some instances where it was not possible to 

run a complete series· of tests on a patient. The results, there­

fore, are as complete as possible considering the unexpected cir­

cumstances which may have arisen in any particular case. Both an­

tepartum and postpartum results will be discussed. 

PI TUI TRIN T:EST 

It may be seen from 'lable I that the pre-eclamptic group 

tested had a mean increase in systolic pressure of 36 I:. 4.3 nm. Hg 

and in diastolic pressure of 24 I:. 3.9 mm. Hg. Arbitrarily setting 

up a standard of l to 20 mn. Hg increase in systolic pressure and 

an increase of l to 15 mm. Hg in diastolic pressure as normal re­

sponses, it was found that all systolic responses were hyperreac­

tive, but one of the eight tested or 12.5% had a normal diastolic 

response. 'nle above are antepartum responses. From Table IV we 

note that the mean systolic and diastolic responses are 21 I:. 7.2 

and 15 I:. 3.9 mm. Hg respectively. Two of the five tested or 40'% 

had nprma.l responses systolically, while 1br,ee- of the five or 60% 

had normal diastolic responses. 

In the hypertensive group Table II shows antepartum mean 
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responses of 10 i 2.9 mm. Hg increase in systolic pressure and 

12 f 2.6 increase in diastolic pressure. None of the seven 

patients tested fell into the hyperreactive systolic group, but 

one or 14.3~ had a hyperreactive diastolic response. Postpartum 

findings as shown in Table V show mean responses of 16 i 6.1 mm. 

Hg systolically and 6 i 3.5 mm. Hg diastolically. 'lwo of the six 

or 33.3% had hyperreactive systolic responses, and only one of the 

six or 16.6%had a hyperreactive diastolic response. 

In the normal group (see ~ble iiI) there was only one hyper­

reactive response and that was in the diastolic group. Tb.is consti­

tuted a 16.6% finding of hyperreactive findings diastolically in 

the total group of six tested. Mean antepartum values were 8 i 2.5 

mm. Hg systolically and 11 i 2.7 mm. Hg diastolically. Only three 

patients were given a postpartum pituitrin test, and of these one 

of the three or 33.3~ had hyperreactive systolic responses and two 

of the three or 66.7% had hyperreactive diastolic responses. 

COLD PRESSOR TEST 

Utilizing the recommendation of Hines and Brown (1939) that 

20 mm. Hg systolic pressure and 15 mm. Hg diastolic pressure were 

the upper limits of normal responses to the cold pressor test, it 

was found that only three of the seven patients or 43% in the pre­

eclamptic antepartum group had a hyperreactive systolic response 

with only one of the seven or 14.3% having a hyperreactive dias­

tolic response. Mean antepartum values were 18 ,J;. 3.8 mm. Hg re­

sppnse systolically and 13. i 3.8 mm. Hg diastolically. In the 
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postpartum group only one of six or 16.7% had a hyperreactive 

systolic response, and the same number and percentage had a hy­

perreactive diastolic response (See Table IV). 

Hypertensive antepartum responses had mean values of 34 

I:. 8.7 mm. Hg erdtolically and 20 t 4.6 mm. Hg diastolically. 

'lhree of the eight tested fell into the normal group (37.5~) 

of systolic responses, and five of the eight or 67.5~ had nor­

mal diastolic responses. In the postpartum the mean responses 

were 23 /:. 7.4 mm. Hg in systolic pressure and 18 /:. 6.6 mm. Hg 

in diastolic pressure. 'lhree of the six or 50% had responses 

within the normal range systolically, and the same number ahd 

percentage had normal range responses diastolically. (Table II,V) 

In the normal pregnant group there were no hn>erreactive 

responses in either systolic or diastolic pressure in both the 

antepartum and postpartum periods. Mean antepartum responses 

were 7 f 2.1 mm. Hg in systolic pressure and 5 f 1.7 mm. Hg in 

diastolic pressure. 'lhere were not enough patients tested in the 

pejJl;partum to obtain any mean results. (Table III) 

TETRAETHlLA.MMONIUM CHLORIDE TEST (TFAC FLOOR) 

'lhe pre~eclamptic group in the antepartum showed a great 

amount of variance in· responses to this test with mean values of 

24 f 6.5 rmn. Hg decrease in systolic pressure and 6 J:. 3.8 mm. Hg 

decrease in diastolic pressure. 'lhe variance of antepartum re­

sponses were from 6 to 56 mm. Hg in systolic decreases in pressure 

and from an increase of 8 mm. Hg to a decrease of 24 nm. Hg diasto­

lically. No definite limits of normal responses have been set 
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forth by investigators using the test, but they have stated 

responses were greater in the normal pregnant group near term 

than in any other of the groups with the hypertensive responses 

being next greatest and pre-eclamptic responses the least of the 

three groups in the antepartum. All three groups have insignifi­

cant responses comparable to that found in normal non-pregnant 

females when the test is run in the postpartum. 1-ostpartum pre­

eclamptic means were 11 • ./:. 2.7 mm. Hg systolically and 10 I:. 2.6 mm. 

Hg diastolically with responses varying from 2 to 22 mm. Hg in 

systolic decrease and Oto 20 mm. Hg in diastolic decrease. (See 

Tables I and IV for antepartum and postpartum results respective­

ly.) 

In the antepartum, hypertensive responses varied from Oto 

30 mm. Hg systolically and from an increase of 6 mm. Hg to a de­

crease of 25 mm. Hg in diastolic response in the group of eight 

tested (See Table II). Mean values were 14 I:. 4.1 mm. Hg systolic­

ally and 6 I:. 3.5 mm. Hg diastolically. Postpartum responses varied 

from an increase of 10 to a decrease of 22 mm. Hg systolically and 

from an increase of 2 to a decrease of 14 mm. Hg diastolically. 

Mean values were 12 f:. 3.4 mm. Hg in systolic pressure and 8 i 2 

mm. Hg in diastolic pressure (See Table V). 

Six normal pregnant women were tested with the TFAC test. 

In the antepa.rtum their responses varied from an increase of 

4 to a decrease of 38 mm. Hg systolically and from Oto 38 mm. 

Hg decreases in diastolic pressure. Mean values were 20 i 5.7 
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mm. Hg and 12 :I:, 5.5 mm. Hg ~n systolic and diastolic pressures 

respectively. (See Table III) !here were not a sufficient 

number of postpartum results to ascertain means. 

SODIUM AMYTAL TEST 

Even less is known about expected responses when using the 

sodium amytal test than when using the TFAC test. However, mild, 

early pre-eclamptics have been found to have decreases in systolic 

and diastolic pressure to normal limits with hypertensives show­

ing lesser decreases. ~evere eclamptics have shown no decreases. 

In this series of six pre-eclamptics tested in the antepartum 

there were vraiances in responses from an increase of 4 to a de­

crease of 26 mm. Hg systolically and decreases from 2 to 16 mm. 
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Hg diastolically, The mean systolic response was 15 /:. 4.7 mm. Hg, 

and the mean diastolic response was 9 I:. 2.2 mm. Hg. (See Table III) 

Since only one postpartum result was obtained, there was insuffici­

ent data to determine means. 

Among the seven hypertensives tested with this test there was 

a variance of response ranging from a decrease of 4 to 60 mn. Hg 

systolically and from Oto 40 mm. Hg diastolically in the ante­

partum. 22 I:. 7.2 mm. Hg and 12 /:. 5.2 mm. Hg were the mean systol­

ic and diastolic respanses respectively. (Table II) Insufficient 

postpartum tests were run to tabulate means and variances. 

Only four antepartum normal results were obtained. 'lhese 

ranged from an increase of 8 to a decrease of 10 mm. Hg systolic­

ally and from an increase of 4 to a decrease of 14 mm. Hg diastolic-



ally. Mean values were 3 I:. 4.2 mm. Hg systolically and 6 J:. 4.1 

mm. Hg diastolically. (Table III) Only one normal postpartum 

woman was tested; thus, information was inadequate for comparison. 

BETA-CLUCURONIDASE TEST 

The antepartum results in the nine pre-ecla.mptics tested 

varied from 460 to 2000 gamma. units of glucuronidase activity. 

If 500 gamma units is taken as the upper limit of normal, then 

only one patient or 11% fell into the normal range with the ree 

maining eight or 89% falling into the abnormal response group. 

(See Table I) In the postpartum activity ranged from 312 to 968 

ga..'1Uila units with 50% falling into the normal range. Means were 

1301 f_ 173 gamma units in the antepartum and 550 J:. 151 in the post­

partum. {See Table IV) 

or · the five hypertensives tested in the antepartum the mean 

activity of glucuronidase was 1930 f_ 560 gamma. units with re­

sponses ~arying from 1833 to 3400 gamma units. Thus, all were 

in the abnormal response group (Table II). Only two postpartum 

results were obtained, one being within normal limits and the 

other in the abnormal range. 

All four normal pregnant females tested in the antepartum 

had hyperactive responses varying from 1333 to 2600 gamma units. 

The mean value was 1941 I:. 293 (Table III). No postpartum re­

sults were obtained. 

38 • . 



39. 

TABLE I 

PRF.-ECLAMPTIC 

ANTEPARTUM RESPONSES 
Name Number Pit Cold TEA.C Amytal Gluc 

s D s D s D s D 

D.O. 106016 48 20 7 7 10 fa 22 6 1500 

I.W. 104732 32 10 12 8 16 9 16 14 2000 

L.C. 104088 26 20 6 5 16 fa 22 16 1042 

J • G. 104203 70 38 30 14 50 14 f4 2 460 

Z.H. 106904 38 26 40 34 8 10 1513 

L.K. 105036 24 22 4 6 22 10 6 2 1332 

E.A. 105580 30 16 26 14 16 0 26 10 1400 

I,. s. 107741 37 43 56 24 8 6 

M.P. 104014 562 

B. W. 103721 1900 

ANTEPARTUM RANGES AlID lfEA.NS 
Test Systolic Diastolic 

Range Mean P.ange Mean 

Pituitrin 24 to 70 36 f 4.3 10 to 43 24 f 3.9 

Cold pressor 4 to 40 18 f 3.8 5 to 34 13 /:. 3.8 

TEAC 8 to 56 24 f 6.5 fa to 24 6 /:. 3.8 

Na .Arnytal f4 to 26 15 f 4 . 7 2 to 16 9 /:. 2.2 

Gl ucuronidase Range: 460 to 2000; Mean: 1301 /:. 173 
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T.Al3LE II 

HYPERTENSIVE 

ANTEPARTUM RESPONSES 
Name Number Pit Cold TEAO .Amytal Gluc 

s D s D s D s D 

G. T. 107151 20 24 46 25 10 0 36 20 833 

D.13. 107233 20 15 70 40 30 25 60 5 

v.w. 104562 2 6 9 6 2 f6 8 4 3400 

P. S. 104220 12 14 22 9 11 4 1350 

L.P. 104651 2 3 10 14 9 9 10 6 3135 

l3. s. 107382 16 14 48 40 18 0 

N.G. 106375 0 10 8 14 30 14 4 0 

M.A. 105643 58 8 0 0 30 40 933 

ANTEPARrUM RANG ES AND MEA.NS 
Test Systolic Diastolic 

Range Mean Range _M_ean 

Pituitrin 0 to 20 10 f 2.9 3 to 24 12 /:. 2.6 

Cold pressor 9 to 70 34 /:. 8.7 6 to 40 20 /:. 4.6 

TEAC 0 to 30 14 /:. 4.1 f6 to 25 6 /:. 3.5 

Na Amytal 4 to 60 22 t. 7.2 Oto 40 12 i:. 5. 2 

Glucuronidase Bange: 833 to 3400; Mean: 1930 1_ 560 
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TABLE III 

NORMAL 

.ANTEPARTUM RESPONSFiS 
Name Number Pit Cold TEAC Amytal Gluc 

s D s D s D s D 

A.H. 104681 15 16 6 5 36 38 9 4 1333 

G.A. 106725 8 10 2 10 8 14 10 14 

,i. w. 104965 16 18 8 0 22 4 

G.B. 104316 6 4 16 10 22 8 2 0 

J. w. 104694 2 2 6 2 38 10 6 4 1600 

M. W. 106794 2 14 2 4 f4 0 2600 

N.B. 105645 2230 

ANTEPARTUM BANG ES AND MF.A.NS 
Test Systolic Diastolic 

Range Mean Banp;e M_~a.n 

Pituitrin 2 to 16 8 /:. 2.5 2 to 18 11 t. 2.7 

Cold pressor 2 to 16 7f -2.1 Oto 10 5 t. 1.7 

TEA.C ,/-4 to 38 20 f 5.7 Oto 38 12 t. 5.5 

Na .Amytal ,/-8 to 10 3 f 4.2 f4 to 14 6 f:. 4.1 

Gl ucuronidase Range: 1333 to 2600; Mean: 1941 '"f. 293 
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TABLE IV 

PRE-ECLAMPTIC 

POSTPARTUM RESPONSES 
Name Number Pit Cold TEAC .Amytal Gluc 

s D s D s D s D 

D. E. 106016 34 25 0 0 8 6 

I. W. 104732 2 6 12 8 10 7 570 

L. C. 104088 10 4 4 6 22 20 337 

J • G. 104203 33 14 12 10 20 16 8 4 312 

G.D. 105543 44 24 24 28 10 14 

B. W. 103721 4 8 8 10 960 

M.P. 104014 2 0 

POSTPARrUM RANGES AND MEA.NS 
Test Systolic Diastolic 

P.a.nge Mean Range Mean 

Pituitrin 2 to 44 21 f 7.2 4 to 25 15 .J:. 3.9 

bold pressor Oto 24 9 t. 3.5 O to 28 10 t. 3.9 

TEA.C 2 to 22 11 t. 2.7 Oto 20 10 /:_ 2. 6 

Na .Amytal 

Glucuronidase Ba.nge: 312 to 960; Mean: 550 J_ 151 



TABLE V 

HYPERTENSIVE 

P0STPARTUl! RESPONSES 
Name Number Pit Cold TEAC 

s D s D s D 

G.T. 107151 40 0 35 5 22 10 

D.B. 107233 0 0 25 35 20 10 

v. w. 104562 18 2 2 3 .j.10 f2 

P. S. 104220 14 22 12 6 2 8 

L.P. 104651 1 3 11 18 20 14 

B. S. 107382 24 10 51 40 0 0 

POSTPARTID! RANGES AND_~S 
Test Systolic 

Ba.n_ge _ _ ~ean.. 

Pituitrin 0 to 40 16 J:. 6.1 

Cold pressor 2 to 51 23 /:. 7.4 

TEAC /-10 to 22 12 f 3.4 

Na Amytal -- -
Glucuronidase 

-----------

Amytal Gluc 
s D 

2 /-2 

10 10 312 

740 

Diastolic 
Pia.nfilL ~ _ _ _ Mean 

0 to 22 6 t. 3.5 

3 to 40 18 f:. 6.6 

,/-2 to 14 8-/:.2 
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COMPARISON OF THE FIVE TESTS STUDIED 

ANTEPARTUM RESULTS 

44. 

In Graph I significant difference is noted between the pre­

eclarnptic group and the hyie rtensi ve and normal groups in regard 

to t the pituitrin test. All pre-eclamptics had hyperreactive sys­

tolic responses and all but o~had hyperreactive diastolic responses. 

Responses in both the hypertensive and norma groups were signifi­

cantly 1e·ss, and only a few fell into ·the hyperreactive ranges. It 

appears that the systolic response is a better criteria than the 

diastolic response when utilizing this test. 

With the cold pressor test (Graph II) greatest responses were 

noted in the hypertensive group, although several hyperreactive re­

sponses were seen in the pre-eclamptic group. No h31>erreaction was 

noted in the normal group. It must be noted that three of the eight 

hypertensives had normal systolic responses. Again, systolic re-­

sponses seem to display a better basis for hyperreactive ranges in 

the test. 

Graph III showing results with the tetraethylammonium chloride 

test indicates that more profound decrease in blood pressure were 

produced in the pre-eclamptic group with the next greatest responses 

occurring in the nonnal group. T.b.e least amount of response was 

seen in the hypertensive toxemia group. Considerable variability 

in responses are seen, however, in all three groups, each group 

shwoing at least one patient with either a systolic or diastolic 

increase in pressure instead of the erpected decrease. Here, too, 



systolic pressures appear to be most indicative of the patients• 

responses to the test. 

In the sodium amytal test (Graph IV) most profound blood 

pressure decreases were noted in the hypertensive group. Pre­

eclamptics showed the next greatest responses, and nonnals showed 

little response in blood pressure drop to the drug. Only one 

increase in blodd pressure was noted, and that was in the pre­

eclamptic group. Systolic and diastolic responses paralleled 

each other, but systolic responses were greater. Considerable 

variance was noted within bo th the pre-eclamptic and hyperten­

sive groups, but little variance was seen in the normal group. 

Except for two rather marked increases in activity in the 

hypertensive group, all groups displayed rather similar amounts 

of beta-glucuronida.se activity were seen in all three groups 

tested ( See Graph V). 'lhere , are apparently no significant 

alterations from the normal. 

POSTPARTUM RESULTS 

In the postpartum series, there was little variation be­

tween responses in the three groups in all five tests except 

the cold pressor test. Here, the hypertensive group showed 

somewhat marked responses than the pre-eclamptic or normal 

groups. In the four blood pressure response tests, the systolic 

responses were considered to be most indicative of the patients• 

reactions to the tests. (See Graphs VI, VII, VIII, IX, and X◊ 

• 
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ADDI TIONAL CLINICAL AND LA.EORA.TORY FDIDIUGS 

PRE-ECLA.MPTICS 

'the average age of pre-eclamptics used in these series of 

tests was 23.3 years. Six of the eleven were primigravida, and 

none of the eleven had had a previous toxemia. Every onset of 

symptoms occurred after the twenty-eighth week of pregnancy; the 

average week of onset of symptoms, however, was 35.l weeks. All 

blood pressures were greater than 140 mm. Hg systolically and 

90 mm. Hg diastolically; all patients had proteinuria, and eight 

of the eleven had edema. Six of the eleven had cerebral, visual, 

gastrointestinal, or renal symptoms. Two of the eleven did not 

deliver viable fetuses. 'lhe only abnormal eye firdings were spasm 

of the retinal vessels in five of the ten patients checked. 'lb.ere 

were no arteriosclerotic findings or hemorrhages. Consider ing the 

normal blood uric acid level to be 2 to 4 mg.%, only one of six 

patients checked had an abnormal value; this was 4.6 Il\g. '%,. Of 

the nine urea clearance tests performed, all were found to have 

normal values. Four urine chloride determinations were done. 

Considering a value of 10 to 15 Gm. of chlorides (as NaCl) in 

twenty-four hours to be nonnal, all four patients tested had con­

siderable decreases in thM.r urine chlorides varying from 3.8 to 

5.4 Gm. in ·tWBnty-four hours. Table VI lists all findings. 

HYPERTENSI~ 

i:Lhe average age of the hypertensive toxemia patients tested 

was 29.3 years. No pri~ravidas were found in this group, and 
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five of the eight in the group had had previous toxemias. ~e 

average onset of symptoms was 31.8 weeks. Blood pressures were 

all above 140 mm. Hg systolically and 90 mm. Hg diastolically. 

All patients had proteinuria, but ohly three had edema of the 

ankles and legs and only two had visual, cerebral, gastro-intes­

tinal or other symptoms. Two of the patients did not deliver 

viable babies. Abnormal opthamologic findings were seen in 

six:.. of the eight patients - four showed spasm of the arterioles 

and four showed arteriosclerotic changes in the vessels either 

alone or in combination. Blood uric acid values were above nor­

mal in three of the seven patients tested; abnormal values were 

4.6, 4.9, and 5.7 mg.%. Urine chloride values were markedly de­

creased in all five patients tested here, and only one of seven 

patients had an abnormally decreased urea clearance test. 

NORMALS 

i:the average age of the normal pregnant group was 20.6 years. 

~ree of the seven patients were primagravidas, and none had a 

history of previous toxemia. All blood pressures were around 110 

mm. Hg systolically and 80 mm. Hg diastolically. One patient had 

a trace of proteinuria, and two had edema~ one and two plus re­

spectively. All delivered. viable infants, and blood uric acid 

levels and all urea clearance tests done were normal. 
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SUMMARY 

Medical science for centuries has strived to understand 

more fully the toxemias of pregnancy. Yet, the etiology is 

still unknown, classifications are numerous and confusing,and 

attempts to determine their presence pre-clinically have been 

fraught with failure. Five tests which have been devised to 

attempt to determine the impending development of toxemias, 

to differentiate the toxemias, and to judge the severity of 

the process and prognosticate its eventual outcome have been 

analyzed with reference to the findings of others and the find­

ings of my own working with a group of obstetric patients. 

'lhese tests are the pituitrin test, the cold pressor test, the 

tetraethyla.mmonium chloride test, the sodium amytal test, and 

the beta-glucuronidase test. 

Only two of the tests analyzed seem to offer any possi­

bility of usefulness in detec t ing iIIq)ending toaemia and dif­

ferentiating them. 'lhese are the pituitrin tes t and the cold 

pressor test. 'lhe pituitrin test appears to be quite specific 

for the determination of pre-eclampsia, and the cold pressor 

tests appears fairly accurate in determining essential hyper­

tension in pregnancy (hypertensive toxemia). None of the other 

tests give sufficiently accurate or constant results to warrant 

their use. 

In none of the tests was it found that the amount of re­

sponse was correlated to the severity of the condition; nor, 
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was it felt that they could successfully prognose the out" 

come of the toxemias tested. 

In all of the tests,except the beta-glucuronidase test, 

where blood pressure response is the basis, there is great 

possibility of variance in responses due to differences in the 

accuracy of the sphygmoma.nometers used and variability of the 

blood pressure of the patient herself due to such factors as 

apprehensiveness, relationship to meals, and position of the 

patient while blood pressure readings are taken . It may be 

considered, however, that these alterations may be relative 

to the real basal pressure in many cases, but in some cases the 

probable accuracy and reliability of the test may be completely 

thrown off by these factors mentioned. 

'lherefore, it appears that there is a great need for a test 

or tests that are based on more objective methods and produce 

more reliable results, but until such a test or tests are de­

veloped, it would appear that the pituitrin test and the cold 

pressor test may be of value in determining the impending pre­

sence of the toxemias and differentiating the pre-eclamptic 

toxemias from the essential hypertensions of pregnancy. 
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CONCLUSIONS 

1. Five tests for the toxemias of pregnancy are dis­

cussed. 'lhese are the pitu.itrin test, cold pressor test, tetra­

ethylammonium chloride test, sodium aieytal test, and beta-gluc­

uronidase test. 

2. '!he history of the development of these tests and the 

methods for performing them are presented. 

3. 'lhe tetraethylammonium chloride test, sodium amytal 

test, and beta-glucuronidase test appear to be of no value in 

diagnosing or differentiating the toxemias of pregnancy or in 

following their courses or prognosticating their outcome. 

4. IJhe pituitrin test appears to be quite accurate in 

de1Jrm.ining the presence of pre-eclampsia both pre-clinically 

and clinically. 

5. IJhe cold pressor test appears fairly accurate in de­

termining the presence of essential hypertension of pregnancy 

(hypertensive toxemia) pre-clinically and clinically. 

6. '!here is still a great need for a more objective and 

more reliable test or tests to aid in diagnosing, differenti­

ating, following the clinical course, and prognosing the out­

come of the toxemias of pregnancy - pre-eclampsia and essential 

hypertension of pregnancy (hypertensive toxemia) in particular. 
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