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The purpose of this paper is to demonstrate the 

presence of aeetyohol1ne in the placenta and to discuss 

the relatidnship of acetyeholine to the onset of labor. 

As earl� as 1907 Dixon and T,ylorl noted that placental 

extracts increased the tonus and inereased the rhythmical 

contract! s of the pregnant uterus. They concluded 

that the placenta produces a chemical substance which, 

with the r1penirig of the �lacenta, is liberated and 

by contracting the uterus might in��e the onset ot' 

labor. 

Historical 

Boron (1885)2 first extracted a physiologically 

active substance from the human placenta. He deter

mined values of' 50 mg. ofcelioline 1>:er. placenta, or in 

an verage 500 gm. placenta 100 garnnas* of aeetne•o

line activity per gram or pl .centa. Haupstein (1932)3 

noted values of. 74 to 459 mg. per Kg. or 74 to 459

g8.llll,llas p � gram in placental salllples. Ohang and 
I 

• 

Gaddum (1933) , while detern.dn1ng Achw� levels 1n 

various anfmal and human tissues, detected coneen-

�gamma = 0.001 mg. or 0.000001 gm.
�v.fAeh will hereafter indieate acetyleholine. 
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trations as high as 28 gammas per gre.m of human placenta. 

The finding of such high quanti tie of Ach in an organ 

without innervation is surprising, since , 01 is associ

ated with nervous activity and is released by re rve 

endings. However nervous tissue does not show such 

large amounts of a.cetylaholine present. MacIntosh 

(1940)5 found levels from o.� to 18 gammas per gre.m 

in peripheral nerves, 0.02 to 4.0 gammas par gram in 

spinal cord in white and grey matter, respectively, 

and 0.2 to 7.0 gammas per gram in brain. High levels 

of Achin the placenta have been confirned by several 

workers (6, 7,�,9,15) and clinic al appl,ioation of the 

use or- Ach for ineffeetive labor has been tried (18). 

Chang, Wen, and Wong {1935) 6 df;lmonstrated granules 

believed to be precursors of Achin the syncitial layer 

and Lang1i�• layer of the villus. These granules are 

precipitated '- � special fixatives (1% ammonium Re1neekate 

et-her 1n 10, fo�ma.ldehyde or in 80-% alchohol) and stail-e d 

bi aniline acid-tuchsin. Since Aeh activity can be 

demonstrated in e-xtr ts of vfllous tissue only and 

can not be detected in liquor amn11, amniotic membrane, 

or umbilical cord, they concluded that Ach is  formed 

bj the cells or chorionic epithelium of the villi. 

They also found that Aoh is present in the placenta 



in both a free fer m and a: reserve fer m. The reserve 

fcrm is not present in tissues stored in the ice box 

for two to four hours. They noted that placenta of 

:g:u1ine--a pig, rabbit, and dog, a1t·,01gh containing Ach, 

do not show the reserve form. 

Chang (1935) 7 describes the extraction of the 

tr e and reserve fer ms • The free Ach can be readily 

extracted by alchohol or saline, providing precautions 

are taken to prevent cholinesterase activity by use 
·, 

or eserine and by handling at ice cold tempe Patures.

3 

The reserve Ach is liberated by incubating the placenta

at 37° C. for three to tour hcurs. Upon incubation

the total Acr level rises to as much as two and one

half times the level of free Aoh. In 1936 Chang8

demonstra,ted by � rtusion of fresh placentas with

saline that incubati'on in the presence of eserine

at 36° C. produced an increase in Ach level of both

the perft:lsion f_luid and the placental tissue. The

addition of potassium to. the perfusion solution

caused a rise in the perfusate Ach but a decrease

in tissue Ach. From these experiments Chang con-

e ludad that there is Ach-genesis in the placenta in

vitro in the presence r eserine. Chang, Lee, Meng,

and Wang (1942} 9 sh01 ed that far Ach-genesis the
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presence of cholinesterase is required, but the factor 

causing the inerease in Ach seems to be someth+ng other 

than cholinesterase since grinding, freezing, and drying 

destroy this factor:-, but leave the eholinesterase in

tact for this phenomenon to take place. Krantz end 
10 Carr (1949) state that choline is acetylated in the

presence of water-soluble preparations from acetone

dried rabbit brain in the presence of citrate yeast 

juice, choline, xgll, Kl, and a.denosine triphosphate: 

citrate__..,... oxalaceta.te I "active" acetate 

"active 11 acetate /. choline� acetylc' oline 

They suggest that the enzyme catalyzing the synthesis 

of Ach is citrogena.se and 'fll.gt/ is probably its pros

thetic group. · Perhaps cit:rogen§se is the intracellular 

factor for whtch Cb:�g, et al9 were searching. elsh 

(194,3) 11 demonstrated that synthesis of Aoh 1n vitro 

is an aerobic process, requjring room temperature or 

higher, with air available and substrate present. 

Theories of the Role of Aeh !!1, Lgbor 

Chang, Lee, a.nd Me� (194-0) 12 suggested that Aeh 

may play a lee al role in th-e nor:rnal mechanism of labor. 

This was wholly theory, and Chang himself warns that 

theoretical deduction based on studies of a tissue 

which is disc1
� arged as being of no more use to the 
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body must be guarded aga.irist. However., in 1949, Ch�gl3

further strengthened this theory by demonstrating an 

increased l)lood leve·l of Ach to-ward term and with the 

onset of labor. Re noted that increased levels of Aeh 

gradually appear in the maternal blood tova?'d the second 

trimester of gestation and that a further increase appears 

at the onset of labor. and that it disappears 48 hours 

or more after labor. Twen�� normal subjects of both 

sexes failed to show such evidence of increased blood 

levels o:f Ach. 

Walker and Henderson (19.34)14: had shown that Aeh 

blood leYels were bi"gliest in the third to sixth months 

of pregnane� and gradually dim.in�shed toward term. 

These 1'in,4ihgs agree with the presence of the gr-anules 

described above which were foun� to be more plentiful 

in early or abortive placentas than in older placentas. 

Walker and Henderson found that choline chloride con

tent of cora blood w.as higher in cases of labors· 1ess 

than ten hours duration than i n  thos e over ten hours. 

'!'he dur tion of labor increased directly with the blood 

pressure (up to 130 nnn. Hg. 1n primiparas and 120 mm. 

Hg. in mul tipara.s) and th t choline chloride varies 

directly with this increase in pressure {u:i.- to the 

stated limits). They found gre ter concentrations 

of choline chloride in umbilical cord blood than in 
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mat rnal blood of the same patients. This would indi

cate that the Aeh was beipg foI'IIB d on the fetal side 

or the placental barrier rather than tha.t the Ach was being 

carried to the p.lac enta fro1 the uterus, whieh 

was active during labor. Walker and Henderson suggest 

two f'urc tions of c oline ehlor ide in labor: (l) The 

neutralizatio of the action of adrenaline; and (2) 

the stimulat·ion of the uterus. 

EagJe (1941 ) 15 noted the average levels of Aeh 

in pregnant women fret 207 4Ays before term until 

term is lJ.l gammas/c.c., during labor is 15.o 

"'a.mmas/c.c., and J'-\st after delivery is 24·.6 ga.mma.s/c.c. The 

avers ,e in non pt>egnant females was 1'" .6 gammas /c.c. and in 

miles w s 13.4 gammas/c.c. SteffMelli and 

Petronio (1948 ) 16 noted that the lch level of blood

and the placenta in eleven healthy pateients increased 

during labor and gradually decreased fito the tenth 

day on. 

Chang, fen, and Wong (1935) 6 found that Aeh

levels in the placenta were high in cases of abortion, 

placenta praevia, and osteomalacia and low 1n cases 
of p.__l,:monaey tuberculosis and uteri ne inertia. They

estaplished that the action of Ach on the uterus is 

oxyt�ie. Bell and Play:f'a:ir (1937) 17 used A-ch in 

the treatment of twenty..;.three cases of uterine inertia. 
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They used 0.2 gms. Aeh intramuscularl. eve'I:'y three 

hours. They concluded that Aeh is of definite value 

1n the treatment of uterine inertia, and in their 

experience proved more successful than the other 

preparations used at that time, inel uding estrin, 

pitocin, pituitrin, pituch1nol, and quin,ine. They 

used Ac only '!'J'hen sedation and mild stimulative 

measures had failed. 

ReY11olds and Foster (1939, 194,0) 18119120 .f'Urther

strengthened the theory of the ro,e or acetylcnoline 

in labor by demonstrating the effects of estrogens 

on tbe aeetylcholine content of the uterus. They 

found that in rabbits at term the acetylcholine con

tent of the uterus was twice that of. any preceding 

day. Thej. found that es trog.ens had a pronouno ed 

ehol1nerg1e action on the uterus of the rabbit 

and that they. inereas·e.d the Aeh content of the 

uterus within one hour. By twelve hours after 

injection the Aeh content was distinctly less 

nd a second injection at that time again raises 

the Aeh content. Since @strogens in the ht11na.n 

gradual·y rise to.a peak at term and drop after 
labor we mig t conclude th t they are the trigger
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�hich sets off the chain of events of Ach production 

in the ·placenta and thus -increasing Ach in the uterus 

·which,  ?-t ce?>tain critical level, produces 1ts 

oxytocie ef.teet on the uterus, thus initiating 

the onset of 2-abor. �e:?Ifolds and Foster state 

that direct �er'inents ., in which rabbits at 

ternt are treated ·dth eserine, atrophine, or 

nicotine, may supply the essential proof of the 

role of  Achin the uterus during labor. 

Methods of Determination of Acetylcholine 

There are several methods of demonstrating the 

pJ:'esence of aeetylc·holi.ne in tissue extracts. Chang

and Gad:d:u.m (19.33)4  , used several different tests and.,

 .in most cases., obtained the saJne result • 

Their method of extraction of Ach from tissue 

has been al.most universally employed since 

they described it ln 1933. The tissue is 

minced nd placed in 2 c.c. of 10% trichloraoetic 

acid per gram of tissue. This is allowed to

stand for ab out two hQti�s. Fe_rry (1949) 
21 

has

demonstrated that a maximum field of over 8510

or the Ach is aecoroplised by trichlora.cetic acid 

in any period between 1 1/2  to 4 1/2  hours and that 1 t 



is 60$ destr·oyed in 19 hours. After this period 

of extraction Chang and Gaddum filtered off the 

p:reoipitated proteins and extracted the Aoh by 

one of t v o �thods: (1) Extract with ether until 

_,_ e solution is onl:1" fai-ntly acid; or (2) neutralize 

and reconcentrate in vacuo until 1 c.e. = 1-10 grams 

of tissue. 

The tissue ex-era.ct is then tested by one

of several tests. Chang and G:a.ddum compared the 

result of .f:our methods of bloassy or determinlnc 

tissue Ach: 

{1) Frog rectus. abdominis contracts 'rhen 

stin:tu.lated with Ach. 'l1h.ey state that frog rectu.s 1s 

not affected by histamine, adenosine, or calcium, 

but is stinrulated by potassium. 

(2) Dorsal muscle or leech contract with

Ach, but is not affected by histamine, calcium, 

adenosine, or potassium. 

(3) Rabbit heart beat is decreased by Aeh

end potassium, but stimulated by histamine and 

calcium. 

(4)' Rabbit intesti e is inhibited by Ach, 

but also several other ot the substances present. 

9 
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Besides the methods for bioassay of." Aeh used by 

Chang and Gaddum, they used five nB thods of pharma

eologic al differentiation of Aeh from other substMces 

wbie leave little doubt in one's mind that the sub

stance measured was Sllything otm r than Aeh: 

(1) If the action of an extract is increased by

eserine, the effect is not due to choline or any other 

substance, except Aeh. (This is true for frog rectus 

and leech muscle, but not true for rabbit intestine.) 

(2) The activity should disappear when the

extract ls mixed with blood (due to high cholinesterase 

content of red cells), but if the blood has been pre

viously treated with eserine this reaction should be 

greatlv slowed. 

(3) The substance should be unstable in alkaline

solution and heat. 

(4) The substanee is antagonized by atropine or

nieotine. 

These tests are used to differentiate histamine, 

adenosine, and potassium. 

(5) Th&y concluded that the effect must be due

to Ach, When the results obtained in each case were tre 

same, when the ctivity of the extracts is estimated 

quantitatively in terms of Ach usfng several different 

tests. 
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In deteJ'M!ning _pla.centa'l Ach, they used the latter 

test, comparing the action of the extract on frog rectus 

and rabbit gut. Since the result s compared quantitatively 

in terms or Ach, thev concluded that the substance measured 

was Ac-h. 

Sihe.e tmmethod of Chang and Gaddum requi,;-es 

concentratim of the material for deteetion by the 

frog rectus,whi�h is not extremely sensitive to Aeh, 

several other methods have been used. 

Method of bioassay 

Frog rec tus abdominis 

Frog heart 

Dorsal leech muscle 

Heart of Venus mercenaria 

Minimal Aeh detectable 
in ga.mmas/c.c. 
0.02 

0.01 

0.002 

0.00005 to 0.001 

Sensitivity of some biological methods for the 
determination of acetyleholine (Modified from Tower 
and MeEa.chern (1948))22 

Table I 

Because of the high sensitivity of the Venus 

mercenaria (Table I) and the availabilitv of material 

for determination by this ne thod in the ,Pharmacology 

D,partment at the University of Nebraska, School ot 

Medicine, it was decided that this method should be 

very satisfactory for the purposes of this paper. 
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The Venus heart Is insensitive to potassium, histamine, 

and adrenalin (Tower and McEachern22 ). • It is insensi

tive to pH chailg-es between 5 and 8.5 and is insensitive 

to antieholinestera:ses, eg. physostigmine, :i;r.ostlgmine, 

and di-isopropylflurophosphate. Welsh (1943) 11 
agrees

that the Venus heart is unai"feeted by substances other 

than Ach in tissue extracts. Welsh and Taub (1948)23

found that radical departures fI'om the normal concen

tration of the common ions of the sea water solution 

used for bathip.g the heart have little effect on its 

activity. They found th.at the treatment of the 

solution with antioholinesterases (eser1n·e, neostignime, 

or DFP)may potentiate the action two to five times. 

P�osser (1940)24 determined that Ach acts on

the pacemaker and conductive mechanism of the myogenic 

Venus heart and that it leaves the contractility 

·mechanism intact. He states that stimulation of

the visceral ganglion causes inhibition iri diastole 

resembling the effect of Ach. Downing, Dunn, and 

McIntyre (1950) 25 determined the effect of Ach on

the contractility and ECG changes in the Venus 

heart. They found that Ach reduces the ECG emf more 

than the contraetility thus making possible the 

detection of 0.000025 gamm.a/c.c.



Method 

Placental samples were obtained at delivery, 

rapidly examined by the attending physician, a small 

sample cu.t and quick�frozen in a sample bottle with 

the a.id of solid co2 • These samples were numbered 

and case history kept on eaeh. The plan was to 

demonstrate a gradual increase in Ach content of the 

placenta befcr e term, by ass$.y of samples obtained 

.from abortions and early Cesarian sections, and a 

certain level in placentas at term indicating that 

there was a critical level of' Ach produetion which, 

when absorbed by the uterus, "set off" the beginning 

and broug t about the conclusion of partut-it.e on. 

Quick-freezing was accomplished in most cases within 

two minutes after delivery of the placenta to halt 

the action of cholinesterase which is plentiful 

both in the placent (Torda 194226) and in the 

blood. The samples were stored in a common deep 

freeze unit at below freezing temperature until 

used for assaying. 

The tissue was weighed 1n samples of O .5 to 

2 gm. while still frozen and added to 20 c.c. of 

sea water, made aeid to pH 1.5 with trichloraeetic 

acid. The sea wa.ter formula was obtained from 

.Tower and MoEac' ern (1948)22 and simulates closely

13



the extracellular fluid ot the Venus, a s  lt water 

clam. (Table JI} 

Sea Water Formula 

Table II 

The tissue was homogenzised in the acid sea water by 

means of a Waring blender which was rinsed out with 

and additional 10 c.c. of acid. The solution was 

then allowed.to stand for two hours 1n the acid for 

maximal extraction or Ach {see above, Percy 194921 ).

Tl).e preci,pi tated pro teins were then f.l. 1 tered out 

and the filtrate neutralized with 1 N NaHC03 to 

pH between 5.5 and 6.5 (thus keeping the solution 

slightly acid to prevent alkaline-hydrolysis of 

Ach and remaining wit�in the limits of activit� of 

the clam heart). The solution was then tested 

immediately or st<r ed :tn ·the iee box until testing 

tor a maxinium of two hours. There was no need to 

cone-entrate the solution in vacuo, sire e the clam 

heart 1s so nrueh more sensitive than the frog rectus. 
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The clams were stored dry in an icebox at about 

rf' C, at which temperature they remain alive for

abo1.1 t two weeks. For removing the heart for testing, 

the shell is cracked o-n either side by a light blow 

with a hammer and the sh ell remov.e d by severing the 

attachments of the anterior and posterior adductcr 

nruscles on each side. The clam may then be set up in 

a portion of the shell for convenience and the heart 

dis seeted free. The heart is approached through the 

dorsal side, where it is covered by a thin layer of 

tissue and its peric Lrdium. The 

gut will be seen passing thrrugh the heart, which 

appears pink. For gre ter range of motion with 

systole, the gut may be severed by entering the 

gut outside the pericardium l4'1 th a sma11 pair 

of scissors and cutting the gut from the inside, 

talcing care not to cut or stretch tne heart. The 

pericardium is then opened and a lig-t ure placed 

around one end of the gut. The heart is dissected 

free, ta1ring care not to injure ei ther the ventricle 

or the bilateral auricular wings. A ligature is then 

placed around the gut at the opps it e end of 

the heart and the gut cut outside each ligature 

freeing the heart, whic may then be placed in the te· 

testing apperatus. 
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D1agrarnatic Sketch of the Pos ition 
of the Heart of Venus merceneria 

Diagram I 

One ligature is tied directly to the end of a 

glass rod which is immersed to the bottom of the 

testing wnll, Theothe r ligatw e is attached to 

th�. wri ti:r g Je ver counterbalanced with 250 mg. total. 

The testing well is immersed 1n a constant temperature 

water bath kept at betueen 10
° 

and 20
° 

C. The well 

holds 35 c .c. o f  solution so that the he art is 

continually bathed in sea water solution except 

when the well is drained by siphon for flushing out 

s01utions. The •.;ri ting le ver records contractions 

on slowlv rotating smoked kymograplh paper, which 

is then shella.ced fa' permanency. 
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Simplified $ketch of Apparatus 
for Testing Solutions with the Clam Heart 

Dia.gram ,I-i 

Results 

The clam heart is stabilized and ready for test

ing after about 30 minutes. It is first standardized 

against known concentrations of Aeh. The sensitivity. 

of ela.111S in this experiment was usually in the range 

of  1:350,000,000 to 1:700,000,000 or 0.0028 to

0.0014 gammas per c.c. respectively. 

The solution tested as controls and unknowns 

and the results were as follows: 

(1) Triehloracetic aeid sea water neutralized

to pH 5.5-6.5. 

No reaction, either stimula.t1ve or depressive. 
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Drawings of Typical Reactions o� Venus Mercenaria 
to Solutions Tested 

A, I and S = Aeh s tand�d 1: 3'.50, 000, 000 
BCD, FGH, .,nu. , and NOP = Flushing with sea wat er 
E :; Testing for s.ctivitv in extraction soluti on 
M a: Aoh added to tissue and extracted - �<mm-•• 1:3.50,000,000 
Q, and R • Absence of activity of placental extracts 
S = Heart still reacts to Ach sta dard 1:350,000,000 

Diagram III 
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2. Ach 1:1000, o.5 c.e. added to 20 c.c. extraction 

solution and unknown placenta tissue sample, homogenized, 

filtered, and neutralized to pH 5.5-6.5. Final dilution 

of 1:350,000,000 gave same amount of depression

as standard solution. Thus there was no loss of Aeh 

by the extrac..tion process, but no additional Ach from the 

placental tissue. 

J. Extracted placental tissue, f11 tered and

neutralized to pH 5.,5-6.5 showed no effect of Aeh. There 

was no effect on the heart at all. (Diagram III) 

The dilutions of these extracts are calculated 

in the following examples: 

2 gm,placente/30 c.c. extraction sol./ 3 c.c. 
base for neutra.liz ing 

2 gm. placent /33 e.e. sol. = 0.06 gm plaeent�/c.c. 

One c .c. of this extract added to 3.5 e .c. of 
sea water bathing the heart.• 

0.06 gms. placenta./36 e.c.= 0.00166 gm. placente/c.e. 

In order to produce an effect on the heart, 

0.0028 gamma Ac /e.c. are required (sensitivity of 

heart). Therefor.e 0.0028 ga.m.11a Ach per 0.00166 gm. 

of placent or 1.68 ge:mmas per gram of placenta 

were not present. 

Sinee amounts as low as 1.68 gammas per gram 

were n"'t present, even lower eonoentrations were 

looked :for.: 



10 c.c. of extra.ct (0.06 gm. placent-/c.c.) 
added to 35 c.e. of sea water bathin� the 
heart= 

0.06 gms. placent 145 c.c.= 0.0133 gms. 
placentr /c. C. 

0.0028 gammas Aeh per 0.0133 gms. placenta 
• 0.21 gammas/gm.

Thus it is determined that there me.y be Ach 

in the· placenta, but 1n co ncentrations less than 0.21 

gammas/gm. These results were disap.ointing after 

attem t��g to conrir m t-he result s of Chang and Gaddum 

(1933) 1 who round 28 gammas per gram 

or qver 100 t1tnes as much Aoh as was found by this 

method. 

Conclusion 

The only conelusion one can draw from the result 

of th is determination is that Ach is not present in 

the pla.cent in quantities as great 

as 0.21 gammas per gram. However this conclusion 

seems hig.h. ly improbable in the 11gh t of all the 

previous research on the subject; there-fore, several 

reasons for failure have been examined. 

By the �ddition of Acb. to sa.mp 1 es and running 

these controls t'1rrugh the extracting process and 

testl1+g, it may be concluded th at them is no loss of 

Aeh from that point on. Therefore the fault must be 

in the process of handling the placental sample 

be:fore extract:tn,g. The time lost from 
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delive�y until complete :freezipg of the placenta 

was, in most cases, less than two minutes. Since none 

of the previous workers had described the process of 

handl' < .. the s�ple or the time involved before 

acidifying or eserinlzing it, it was assumed that two 

minutes was not too long. 

Upon a search of the literature for the time 

required to destroy Aon ., it was found (Torda. ., 19..42
26 ) 

that placental tissue perfused and washed out contains 

cholinesterase sufficiBnt in 1 mg. to decompose 

6/103 gamma of Ach at 3$0 in one second. Thus 1 

gram of placenta wil � des�;roy 6 gammas in one 

second. Therefore in five second the amount of 

Acl iri one gram of placenta, as described by Chang and 

Gaddum {1933)4 is no longer present.

The reserve Ach which is described by Chang, 

et al (1935) 6 w��1d not be present � u.si�g this 

method since the placenta samples are frozen, thus 

prev:enting the citrogenase activtty in the ayn� 

thesis. 

Since the time element from time of delivery 

to time of complete inhibit-ion of cholinesterase 

activitv. is so essential 1n determlnations of Aeh, 

it is recommended th· t future wo:rkers use several 

methods for preparation of the se.mple: 



1. Small samples of about o.5 t o  l gm. m.ay be 

cut from -the pl acent a as soon a.s it is delivered ., 

making a total of about 2 gnxa. and dropped 

immediately in 20 e.c. of 10� tr1chloraeetic acid 

seawater. This sample :mav th-en be homog.eni:zed in a 

blender 

and the extraGtion pr o cess c arried out. 

2. small samples as described above ll'lay be

placed immediately in eser1ne sol ution and then 

handled rapidl� beginning the extraction process. 

3. Small samples may be cut about 5 mm. th,_jek

and immediately sandwiched between two blo cks of 

solid ao
2 

for (}Uiek-free"'ing. In th is man ner the 

samples ma� be s tored fa' future use as was done 

1n this experiment. 

Another possibilit - for fai1ure in this pro blem 

m.a:y- be that previous worler-s have not measur.ed Aeh 

at all ., but have des cribed as Ach some other s u  bstance 

present in tissue extracts such as histamine, 

adenosine,  Ca, or K. 

Best and McHe.nry (1931) 
27 s tate that the

s�lest extraction of tissue contain� histamine. 

The presence of histamine '[flay be de ter.mined by the 

e ft'e c  t on the at�opin1zed cat's blood pressure.  Chang 

and Gaddum (1933}4 used the atrophine test as one of 

their pha:rm.acologic differentiations of Ach from 
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other substances and leave no doubt that the substance 

t1 ey obtained was Ach. 

From the findings of other rorkers, one must 

conclude that Ach is present in the placenta in fairly 

large amounts at term., That Ach content of the placenta 

plays a role in the normal mechanism of labor can not be 

definitelv proved by findings at this time but may be 

s'1own in the future by the use of experimental animals 

treated at te.rm with eserine, atropine, or nicotine as 

described bv Reynolds and Foster (1940) 20 , and by

intramyometrial or uterine artery injecti)ns of Aoh in 

pregnant animals to produce the onset of labor. 

D 1 Incerti and Confalonieri {1951) 28, after examining 

the effects of various drugs on pregnant uteri at term

exposed by Ceasarian section, state that the responses of 

the uterus to the autonomic mediators (Ach and adrenalin} 

are not strong enm1gh to suggest that they  

have a decisive influence on the dynamics of parturition. 

Hofbauer (1946) 29 discusses the possibility of

the role of Ach formed by the placenta as the normal 

mechanism preventing ecl9.lllPsia. He postulates that 

in pregnancy the activitv of postpituitary principles 

is heightened. It has been shown that the powerful 

vasodilator activltv of Ach has an antagonistic 



action on the pitressin effect on the arteriolar 

t-ree. In norrmal pregnanc""' Ao is found in the normal

_�laeenta, but in sever ly preeclamptie patients the 

placental Ach is greatly decre-ased. Thus one 

wonders if Achin the pl�centa may not have two roles: 

(1) Ma1nta1ni:,jlg a hormonal balenc e by antagonism

of postpituitary principles, and (Z) hormonal control 

of the onset of active labor. 

Summary 

1. Aoh has been found in large amounts (28

gammas/gm) and is probably manufactured by villus 

cel1s in vivo and in vi tro at 37° C. 

2. Clinieally Aoh has been useful in treatrum.t

of uterine 1ne-rtia. 

3. No Ach was found in placentas tested using

the ''Venus" method of determination. Concentr tiQns 

o f 0.0133 gm. plaeenta/c .e. of solution wouJd '.have

demonstrated as little as 0.21 gamma/gm.

4. Reasons for failure to demonstrate Aeh in

the placenta are discussed. The most probable reason 

is the leng\11 of t ime between delivery and freezing of 

the saµiple, thus allo�ng activit .� of cholinesterase to 

hyd!tolyze Aeh present. 

5. It is concluded that Aeh ·is present in the

placenta, it'play play a role in the normal mechanic of 

labor ., and may play a role in the mechani� s of 

ecla:mpsia. 
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