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TABLE I. 
Effect of digitalis on “Q-T” intcrval. 

Diagnosis 

case 2 
Rheumatic mitral 

Moderate heart 

Case 3 
Same, but severe 

disease 

failure 

failure 

case 5 
General arterio- 

sclerosis 
Hypertension 
Chr. nephritis 
Coronary throm- 

bosh 

Date 

June 6 
” 16 
” P9 

July 12 

June 12 
” 14 
” 19 
” 28 

July 10 

Mar. 18 
” 19 
” 20 
” 21 
’) 24 

see. 
0.580 
0.610 
0.690 
0.590 

0.582 
0.660 
0.580 
0.568 
0.590 

0.510 
0.550 
0.560 
0.570 
0.597 

S0C. 
0.330 
0.260 
0.280 
0.290 

0.355 
0.330 
0.270 
0.275 
0.270 

0.300 
0.315 
0.305 
0.295 
0.285 

0.433 
0.333 
0.337 
0.377 

0.465 
0.406 
0.355 
0.365 
0.352 

0.420 
0.425 
0.408 
0.390 
0.369 

I 

mm. 
9.0 
6.0 
4.0 
4.0 

5.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

None 
3.3 gm. in 10 da.y 
4.7 ” ” 23 )’ 
6.0 ” ” 36 ” 

None 
1.4 gm. in 2 days 2.2 9 9  9 ,  7 ¶ 9  

2.7 )’ ” 10 ” 
3.3 9 3  9 )  28 9 )  

formula, “9-T” interval = Y K  “R-R” interval, so that “K” is an 
index of the ratio, “Q-T” interval : cycle length. 
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The viscotis mucus which iiormally fills the canal of the cervix 
uteri presents a first barrier to the migration of spertriatozoa from 
the \-a;.inal lumen to the upper parts of the tract where fertilization 
occurs. When a mass of this niucus is exposed to the action of 
normal seminal fluid, the gross appearance is that of a lysis, with 
loss of viscosity and disintegration of the mass, apparently due to 
specific enzymic action.’ This action is inhibited by the presence in 
the mucus of notable amounts of pus, leucorrheal cells, etc. 
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858 PROCEEDINGS 

When the contact-bundary between normal cervical mucus and 
a normal seineii specinieii containing niotile spcrm is examined 
under the microscope, there is seen a gathering o i  syerni at the 
mucus surface which seems to lx greater than can be accounted for 
merely by random swimming of the sperni. There is no evidencc, 
however, of any attraction-field of the mucus surface exerting any 
influence on the distribution of sperm in trhe seniinal fluid except in a 
narrow zone along the contact of the fluid with the mucus. The 
sperm do not very readily enter the mucus mass, nor do they pro- 
gress in it, once entered, as rapidly as they do when swimming in a 
perfectly fluid inediuni. When OIYC or inore have succeeded in 
penetrating the ii~ticus, what appears to be a sniall halo of more 
fluid material in thc iiiiiciis can frcquently seen about the head 
of the advancing sperm, suggesting “lysis” of the mucus mass, thus 
making possible the advance of the speriii. Frequently, when one 
or more have entered, others follow, like a phalanx of sperm, with 
very actively lashing tails, following the leaders, oriented in general 
in the same direction, appearing to move up a “channel” against a 
vigorous current formed by the swimming-motion of the tails of 
those ahead; at tiiiies several sperm are swept backward and out by 
this current. It might possibly be suggested that the gathering of 
tlie many sperm in the colunin, oriented up-stream, might be due 
to a “rheotropism”. 

This picture is most noticeable immediately under the cover-slip, 
where the confinement hy the glass tends to exaggerate the crowd- 
ing, but it appears to be a phenomenon occurring generally at var- 
ious places on the semen-mucus contact. 

The “pioneers” of the sperm in this penetration tend finally to 
slow up, a d  becoiiie non-motile or very feebly moving, lying em- 
bedded in tlie viscous niucus, with random orientation. On exploring 
further into the niucus, away from the semen contact, occasional 
non-motile sperni niay be secn. Only rarely can “ free-swimming” 
cells he found except where the ‘hiass penetration” by the phalanx 
of sperm has advanced. 

The mucus plug in the cervix, then, seems to present an obstacle 
to the advance of the sperm; but it can be penetrated, and this 
penetration does not seem to be a mere random phenomenon depend- 
ing only on the fortuitous direction of swim of the sperm in the 
seminal fluid. 

-4s a possible factor in the first orientation of the sperm migra- 
tion in the tract, we considered the occtirreiice of a potential gra- 
dient. The pH of the vaginal wall is usually a b u t  3.6; of the 
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semen 7.6; the pH of the mucus plug may be as high as 8.5 or
more. We should expect a potential difference to occur across the
interphase betweeen semen and mucus, due to the great motility of
Hand OH ions, and to other factors. Semen an d a mucus plug
were brought in contact in a narrow tube; KCl-agar bridges con­
nected either side of the contact with opposed calomel cells, which
in turn were connected with a potentiometer-galvanometer set. The
boundary potential so measured was of the order of 3 to 5 (or
more) millivolts, the mucus being electropositive to the semen. The
distance of the potential drop (the thickness of the phase boun­
dary) may be estimated, at most, at 50 p.; this gives a potential
gradient of about 1 volt per em.

When mucus samples containing many pus cells were used for the
microscopic test, penetration did not occur. These mucus samples
were acid. A few similar mucus plugs, tested with semen as above
for the phase-boundary potential, gave negative or small reversed
potentials. We have previ ously shown that such mucus plugs are
not affected by the dissolving action of normal semen.

Under the influence of an imposed E. M.F the sperm, which carry
a negative charge, are drawn toward the positive electrode. The
effect seems to be a cataphoresi s rather than a galvanotropism , since
it is not due to orientation of the swimming sperm cell toward the
electrode. With low volta ge gradients the cataphoretic effect is diffi­
cult to observe under the microscope, being largely masked by the
active random swimming of the sperm. By placing semen in the
middle chamber of a cataphoresis tube , layering Ringer solution or
buffers on both sides, imposing a potential difference on the two
ends , and then counting the sperm in the electrode chambers of the
tube, we have observed a marked tendency of sperm to move into the
positive field rather than into the negative, even with gradients as
small as 0.01 volt per em.


