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Biochemical Studies of Human Semen.* 
11. The Action of Semen on the Human Uterus. 

RAPHAEL KURZROK AND CHAR.LES C. LIEB. (With the assistance of 
Sarah Ra tiler.) 

From the Departments of Biochemistry, Pharmacology, and Obstetrics and 
Gynecology, College of Physicians and Surgeons, Columbia University. 

In  the treatment of human sterility, one of us (R. K.) has made 
many attempts to secure pregnancy by means of artificial insemina- 
tion. Of the dozens of attempts. only 2 were probably successful. 
I n  a number of cases it was oliserved that when 0.5 cc. of semen 
was injected into the uterine cavity, the semen was promptly ex- 
pelled, even though the patient was kept in an extreme Trendelen- 
burg position. A similar quantity of Ringer's solution similarly 
iiijected was invariably retained. The patient always gave the same 
reaction, apparently independent o i the phase of the menstrual cycle. 
These observations led to the following questions : What is the ac- 
tion of human semen upon the human uterus? Do 2 human uteri 
ever react differently to the same semen? Does one uterus react 
differently to the semens of 2 different individuals? The answers 
to these questions can be found in the following observations. 

All materia'l (uteri and semen) used for these experiments is of 
human origin. The uteri were obtained from the operating rooms 
of the Sloane Hospital, through the kindly cooperation of Dr. Ben- 
jamin P. Watson. Immediately after the removal of the uterus 
from the patient, adjacent strips were cut from it, and dropped into 
iced Ringer's solution, and placed in the ref rigerator until required 
for  an experiment. The strips were cut parallel to the fibers of the 
external muscular layer. 

The semen specimens were obtained from private and &clinic pa- 
tients. Many were delivered directly into steri'le jars; a few were 
condom specimens. The specimens were brought to the laboratory 
immediately after collection, and placed in the icebox, at 5" C. 
The experiments were done as soon as possible after the collection 
of the semen; usually within 3 hours. T h e  uterine strips were sus- 
pended in 100 cc. of warm, oxygenated Ringer's solution, and 1 cc. 
of the warm semen was added. In  all cases, contraction of the 
uterus caused ascent of the lever. - 

* Mucin of the Cervix Uteri. I. R. Kurzrok and Edgar G. Miller, Jr., PEW. 
SOC. EXP. BTOL. AND ME'& 1927, 24, 670. 
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FIG. 1. 
A segment of ntwns (KO. 81753) con t rac t ing  in 100 cc. ospgeiint,rd Ringer% 

(lotitr:ret.ioi1-t,imft in soliitiori. 
t h i s  :mtl siil)scyii~~nt figures in n i i  nntes. 

A t  seqwl, 1 w. of wwim W:IR :idtlcrl t,o v,yliii(l(~r. 

Fig. 1 shows m e  typical effect olitainetl by the addition of semen 
(No. X )  to a contracting uterine strip (No. 81753). The result is 
a inarked relaxation o f  the uterus, tiue to loss o f  tonus. There is 
iiiarked inhibition of all contractions. This suppression of contrac- 
tion lasts, on an average, 1 hour, when contractions reappear, rlevel- 
01) gradually in strength, but rerriaiii iii l(j\v tonus for several hours 
more. 

Other experinleiits using tliff erent semen and uteri give, not 
tlepression 1mt distinct contractions, \\.it11 a marked rise in tonus, 
aiitl more or less spasni, during which the intlivitlual contractions 
are extinguished. 

I Q s .  2 (a  and 1)) show the action o f  2 specimens of semen upon 
the same uterine strip (No. 27OO7c)). In J;ig. 2a the semen (O.N.) 
produced a distinct contraction, \\.it11 temporary spasin. Semen No. 
1 caused decrease in strength of Contraction, ant1 marked loss of to- 
ntis on an adjacent strip o f  the uterus (Fig-. 211). IAater, semen 
(O.N. ) was added to this cylinder, and produced an effect corn- 
parable to Fig-. 2a. 

Fig. 3 is a tracing of 2 strips from 2 different uteri contracting 
in the same Imth; the environment of the 2 strips is, therefore, iden- 
tical. The  addition of semen (No. 1) produced a definite contrac- 
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1”tGS. “1 :llld 2b. 
Tlic graphs were mndc by 2 :idj:rcent segniciits taken from the same uterus 

(No. 270079). In 2a semen (KO. 0.N) cxused contraction, while in 2b semen 
(No. 1) caused inhibition of the uterus. 
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FIG. 3. 
Upper tracing made by strip of uterus (No. 271451). Lower graph made by 

segment of uterus (No. 271839) both segments suspended in same chamber. At 
:~rrow, 1 cc. of semen (No. 1) was added. 

tion of one uterus (No. 271451), and a well-defined relaxation in 
the other (No. 27 1839). 

The age of the specimen of semen may influence its action on the 
titerus; thus a given semen niay cause relaxation of a uterine strip, 
if applied within 3 or 4 hours after collection. If it is kept at 5°C. 
for 21 hours antl then tested on another strip of the same uterus, it 
may cause a definite contraction. This reversal of action is not due 
to a change of the 1)H of the semen. Dr. Edgar G. Miller, Jr., was 
kiiitl enough to diafize some specimens of semen, and w e  found that 
the active agents passed through the collodion nienibrane. 

Spermatozoa are not essential to the reactions descrilxd in this 
paper. 

W e  are indehted to I>r. €iarold W .  Dudley, of the National In- 
stitute of Medicai Research, L o d o n ,  for supplying tis with some 
sperniirie, which he prepared antl f ountl relatively non-toxic (per- 
sonal comniunication ) . 

Summary. The same uterus may react to one semen by contrac- 
tion; to another by relaxation. The same semen may contract one 
uterus and relax another. From this we may draw the tentative 
conclusions that certain types of sterility are sometimes due to the 
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female, sonietimes to the male. -1 study of the history of the pa- 
tients from \ \ . l i o i i i  utei-iiic stri!)s 1ve1-c ol)taine(l throws an interest- 
ing light on our esl)ei-iiiieiits. ‘1.11~ uteri f ro in  the patients who give 
a history of successful p i -eg i im;~~ 1-cspoiidetl to fresh semen by re- 
laxation, \\-liile uteri f~-om l y (  :nieii \\.lie gave a history of complete 
or long-standing sterility \ \ ~ i - e  al\\.ays stitnulated by semen. A ten- 
tative deduction is 1xriiiissil)lc: Uteri are of 2 kinds, receptive and 
rejective ; seniina are also o f  3 k i d s ,  stiinulant and depressant. A 
large series o f  carefully selected cases will be studied, with the pur- 
pose of criticising these deductions. 

We wish to thank 1-3-0 fessor- Jkiijamjn P. Watson for putting at 
(-JUT tlisposal the large cl :iiic:il facilities o f  the Sloane Hospital and 
Van (ler 1 )i 1 t ‘I i i i  i c-. 
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Induction of Tetany in Rachitic Rats by Means of a Normal Diet. 

In the study o i es1)ei-iiiieiit:il tetaiiy, removal of the parathyroid 
glands has getierally IEeii resot-te(1 to. Following this procedure 
the calcium coiicentratioii of the l~lootl promptly falls and the ani- 
mal develops tremor or coiiv~ilsio~is. Dogs have commonly k e n  
used and the thyroid as u ~ l l  as the parathyroicls have k e n  extir- 
pated. It is evident that, f roiii a pathogenetic standpoint, this pro- 
cedure can not he coniparetl kvitli the mechanism of infantile tetany. 
Another method is to induce tetaiiy l)y giving large amounts of the 
phosphates. ‘Illis procedui-e 1iken.ise can not lie considered satis- 
factory, as it does not reprotluce or simulate conditions associated 
with the developii~ent o f  tetaiiy in hunian beings. Since infantile 
tetany comes about almost in\arial)ly as a sequel to rickets, it is re- 
markable that investigators have not more often attempted to in- 
tluce tetany as a coiiil)licatio~i ( i f  a previously existing rickets. Shohll 
has clearly recogiiizetl the im1)ortaiice of bringing allout tetany in 
rachitic aninials a i i t l  has rej)orte(I a numlm- of investigations in 
which this tlisortlcr \vas occasioned by giving phosphates to  rachitic 
rats. More recently I Iaiiiilton’ aiid his coworkers have induced 
tetany in ralhits which previously had been rendered rachitic. 

________---.-- ~~ 

1 Sholil, A. T., and Brown, IT. B., 3929, 84, 501. 
3 Hamilton, B., K:i,jdi, L., Meeker, U., J .  BioZ. Ckem., 1930, 80, 331. 


