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tralization (10,000 neutralizing doses) in the 
in vitro experiment is the same as that ob- 
served by animal inoculation. .\pparently 
the scale of sensitivity for the detection of 
virus in $both the titration and neutralization 
experiments has shifted one dilution higher 
than the in aiw tests. The possibility must 
also be considered that the shift in neutraliza- 
tion activity measured by the in vitro method 
may to some extent be a manifestation of 
reactivation of neutral mixtures by dilution .? 
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Further study of in vitro neutralization technic 
should clarify this point. 

Improvement of technical details is being 
attempted and will be further described. 

Conclusions. Titration of potency of W.E.E. 
virus and quantitative estimation of neutraliz- 
ing antibodies in hyperimmune horse serum 
have been demonstrated by use of tissue cul- 
tures. 

The in vitro method of detecting the pres- 
ence of virus appeared to (be more sensitive 
than intracerebral mouse inoculation. 
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Choline Esterase Content of Tissues Without Innervation (the Placenta;. 

The probable importance of the choline 
esterase-acetylcholine system to transmission 
in the nervous and neuromuscular system sup- 
gested that the choline esterase content of the 
placenta, an organ without nervous tissue 
(Schmitt') should be investigated. Other 
tissues without innervation are the blood and 
the denervated muscle. The choline esterase 
content of denervated muscles decreases for 
some weeks after deneryation but does not 
disappear completely as shown in the rat by 
Martini and Torda?.:; and Meng-', in the dog 
,by Martini and Torda;, in the frog by Feng 
and Ting6, in the rabbit by Leibsoni and in 
the guinea-pig by Couteaux and Sachman- 
sohn.s 
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The human placenta has a rather high 
acetylcholine content (Chang and G a d d ~ m , ~  
Chang and WonglO, Chang,l19l2 Reynolds and 
E;oster,l:' Cattaneol-') . Changes in acetyl- 
choline sensitivity (Eulerl;') and acetylcholine 
content (Chang,12Jci, Chang, Lee, Meng and 
Wong17) of the placenta during different ex- 
perimental conditions suggest that this tissue 
contains choline esterase. 

Method. Some minutes after normal de- 
livery the human placenta was perfused 
through the umbilical vein until all the blood 
was removed. The choline esterase content 
of 100 mg finely ground tissue was determined 
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by Glick's method.18 Four samples were 
taken from widely separated parts of each 
placenta. To 100 mg tissue 0.92 cc carbon 
dioxide-free distilled water and 1.6 cc veronal 
buffer solution containing 0.5 "/o acetylcholine 
chloride were added. The mixture was kept 
at 35°C for 3 hours. Five cc of physostigmine- 
brom-thymol blue solution were then added 
and the mixture titrated with K/lO hydro- 
chloric acid. Each mm of hydrochloric acid 
corresponds to 18 y acetylcholine decomposed. 
.Acetylcholine solutions without tissue and 
tissue without acetylcholine were treated in 
the same way. The difference between the 
hydrochloric acid used in the control experi- 
ments and that used with the samples con- 
taining tissue and acetylcholine corresponds to 
the acetylcholine which was decomposed by 
the tissue choline esterase. The choline 
esterase activity of placenta was calculated 
from the amount of hydrochloric acid used 
according to the formula given by Glick.19 

The choline esterase activity of 
2 5  human placentae was determined. The 
values are summarized in Table I. 

Results. 

TABLE I. 
Clioline Estcrasc Activity of IIuninn Placentae 

Aftcr Sormal Delivery. 
(The \-aluc is g i w n  in  1/103 y ,  per see. per mg 

tissue.) 

Clioliiie csterase activity 
\ 

s o .  of cxper. Mean S.E." 
23 (4  sa1nples e:wl1) 6.0 e 0 . 2 7  

"S.E. of mc:m = 
-3 - 
I __ summation. 
1 = deviation of cacli snmple from the mean. 
1- = 100. 

Discussion. The results of this study show 
that 1 mg of placenta is able to decompose 
6/10" y acetylcholine at  35°C in 1 sec. This 
activity is presumably due to the choline 
esterase fixed in the intracellular spaces be- 
cause the prolonged perfusion would wash out 
much of the extracellular choline esterase. 
The data for the choline esterase content of 
the cells given above represent minimum 
values, since no correction has been made for 
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the extracellular fluid and, further, prolonged 
perfusion produced an edema and therefore 
an increase of the weight of the tissue. The 
presence of choline esterase in the placenta is 
not due to the choline esterase activity of 
traces of blood left, a possibility that was 
excluded by examination of the tissue. More- 
over, the samples taken from different parts 
of the placenta had the same choline esterase 
activity, even though the maternal and fetal 
blood differ significantly in choline esterase 
(Ammon and VOSS,~" Navratil,"l, TordaZ2). 

A comparison of the choline esterase content 
of placenta with the data in the literature for 
other tissues is difficult because the different 
methods of determination do not give com- 
parable values. An evaluation may be 
attempted by comparing the choline esterase 
content of tissues determined with Glick's 
method and also with other methods. The 
choline esterase content of the placenta is 
about one-tenth that of the choline esterase 
content of the mucosa of pig pylorus ( Glick23). 
By comparing the choline esterase content of 
the pylorus and serum of pig (Glick, Lewin 
and Antropo124) and that of pig and human 
serum (Stedman and Stedman,"5 Hall and 
Lucas"") it appears that the choline esterase 
activity of the maternal blood is about twice 
as great as that of placenta. If this is the 
case it is reasonable to assume that the choline 
esterase content of the placenta originated 
from the blood by an exchange. 

The choline esterase may be distributed 
equally or may be concentrated in the epithe- 
lium of the chorionic villous tissue where, 
according to Wen, Chang and Wong,2i the 
acetylcholine is liberated. In the latter case 
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the choline esterase concentration of the Summary. 1. The choline esterase activity 
chorionic villous tissue would be much greater of 25 perfused human placentze was deter- 
than that of the blood. mined by the method of Glick. 2. The choline 

The results of this study suggest that the esterase contained in 1 mg tissue is able to 
presence of choline esterase is a generalized decompose at  35°C in the average 6/103 *: 

phenomenon and is not necessarily related to acetylcholine per sec. 
the presence of nerve elements, 
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Mechanism of the Colloidal Gold Reaction of Blood Serum in Liver 

Disease. 

SEYMOUR J. GRAY. (Introduced by G. F. Dick.) 
Fro711 iltc Dcparti)ie)tt of Jfedicine, Univers i t y  of Chicago. 

\\'hen a colloidal gold suspension is added to 
certain dilutions of blood serum from patients 
with liver disease flocculation of the colloidal 
gold occurs in one or more of the first serial 
dilutions.1.2 The colloidal gold reaction of 
blood serum in liver disease has proven a 
sensitive method of detecting early liver 
involvement according to Loew and Noth," 
Mateer et aZ.,4 and Sweet, Gray and ,411en.; 

Flocculation of the colloidal gold by serum 
from patients with liver disease does not 
depend primarily upon a quantitative increase 
in globulin or upon an inverted albumin- 
globulin ratio.lt' I t  was suggested by the 
author' that the mechanism of this reaction 
in liver disease might depend upon a qualita- 
tive variation within the serum globulins 
rather than upon a quantitative change in the 
total serum globulin. 

Electrophoretic studies of the serum pro- 
teins in all types of liver disease, both acute 
and chronic, revealed that the most charac- 
teristic and consistent alteration of the serum 
proteins was an increase in the gamma globulin 
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associated with a decrease in serum albumin.'; 
Since globulin promotes colloidal gold floc- 

culation and albumin protects the colloidal 
suspension from flocculation7 these studies 
were undertaken to investigate the effect of 
the purified protein fractions, prepared by 
Dr. Edwin J. Cohn: upon the serum colloidal 
gold reaction. 

Method. Increasing amounts of electro- 
phoretically pure human gamma globulin, 
albumin, and a purified fraction containing 
alpha and \beta globulins were added to normal 
'blood serum. The serum was then diluted 
1:350 with 0.9% sodium chloride and the 
blood serum colloidal gold reaction was per- 
formed in the usual manner. Five cc of 
properly acidified colloidal gold were added 
to each of 3 tubes containing 1 cc of serum 
in final dilutions of 1:3500, 1:7000 and 
1: 14,000. The tubes were allowed to stand 
at  room temperature and were read after 24 
hours. Color changes were expressed by the 
following numbers: O-red orange, l-reddish 
blue, 2--orchid, 3-blue, 4-light blue, and 
S-colorless. Complete flocculation in one or 
more of the 3 tubes designates a positive test. 
The usual negative reaction is 222 or 332, 
and the positive test is 532, 553, or 555. 
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