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of the intrasinusoidal pressure develop watery 
vacuoles in this organ. Inasmuch as the liver 
in a rat dying from effects of pyridine be- 
comes hydrated, especially during the last 
hours of life, it seems logical to assume that 
this is due basically to a decrease in the rate 
of oxidation in the cells. 

Summary. Pyridine alone or pyridine sup- 
plemented with either choline, cystine, methi- 
onine, nicotinamide or beta-picoline was fed 
to young rats on a high protein diet. Livers 
from rats dying from the effects of pyridine 
are enlarged and always exhibit a marked 

increase in water content. Livers from appar- 
ently healthy animals which have been on a 
pyridine diet show a nearly normal water con- 
tent and are enlarged. Cystine and methio- 
nine afford protection against the effects of 
pyridine. The feeding of quinoline alone or 
quinoline supplemented with either choline, 
cystine, or methionine produced enlarged 
livers. Cystine and methionine increased sur- 
vival time. Choline showed some protective 
effect. Cystine or methionine prevented the 
accumulation of water in the livers of rats fed 
quindine. Choline had no effect. 

16763 

Quantitative Detection of Minute Concentrations of Digitoxin.” 

R E N ~  BINE, JR. AND MEYER FRIEDMAN. 
From H a d a  Brunn I n s t i t u t e ,  Mount Zion I l o s p i t a l ,  San k’rancisco, Calif. 

The detection of a digitalis glycoside, Lana- 
toside C, in various media by means of the 
embryonic duck heart preparation has been 
reported in previous ~tudies.l-~ It was found 
in these same studies that not only could ex- 
tremely minute amounts of the glycoside (less 
than 0.1 pug per cc) be detected by this 
preparation, but also quantitative estimations 
of the actual amount of glycoside in Tyrode’s 
solution or serum could be determined. 

However, the sensitivity of the embryonic 
duck heart to the digitalis glucoside, digitoxin, 
had not been determined. Accordingly, 
studies were made of the effect of various 
concentrations of digitoxin upon the duck 
heart immersed in (1) Tyde’s solution, ( 2 )  
rat serum, and (3)  human serum. The 
method of quantitation employed was the 
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same as that described pre~iously.~?’~ It was 
found that the embryonic duck heart was 
not only extraordinarily sensitive to minute 
quantities of digitoxin but also offered a 
means whereby the concentration of digitoxin 
could .be assessed in a quantitative fashion. 

Results. As Table I demonstrates, the em- 
bryonic heart preparation was able to detect 
the presence of 0.005 pg of digitoxin in one cc 
of Tyrode’s solution. Moreover, with increas- 
ing concentrations of the drug, ,there was a 
progressive reduction in the time taken. for 
the occurrence of the digitalis effect. 

The action of digitoxin in rat serum was 
found to be much less effective than in Ty- 
rode’s solution. Thous (Table I )  only quanti- 
ties of 0.2 pg OT more of digitoxin per cc could 
be detected. Human serum was even more 
inhibitory (Table I )  in that only quantities 
of 0.60 pg or more of digitoxin lper cc could be 
detected. This action of serum upon the ac- 
tion of digitoxin also has been demonstrated 
by previous observersPP5 Lanatoside C, how- 
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TABLE I. 
The Detection of Digitoxin in (1) Tyrode’s Solution, (2)  Rat Seruin, and ( 3 )  Human Serum by the 

Emhryonic, Duck Heart Preparation. 

Tj-rode’s solution Rat serum Human serum 
7 7 c 7 r. \ 

+vg. Stand. +vg. Stand. Avg. Stand. 
time error time error time error 

Cone. of ( ‘ dig. of ‘ l dig. of ‘ ‘ dig. of 
digi toxin effect” mcan No. effect” mean No. effcct” mean No. 
(cLg/cc) (min.) (min.) hts. (min.) (min.) hts. (min.) (min.) hts. 

.001 

.005 

.010 

.05 

. lo  

.20 

.40 

.60 

.a0 
1.00 

ND 
48 
41 
23 
12 - 
I 

6 

4 
I 

3.0 
1.6 
1.5 
0.8 - 
- 
0.2 

0.2 
- 

10 
15 
21 
33 
20 - 
- 
20 

29 
I 

ND 
ND 
ND 
XD 
KD 

62 
38 
24 
21 
11 

12 
10 
10 
10 
10  

1.3 18 
1.7 18 
0.5 36 
0.8 20 
0.4 22 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

49 
34 
21 

10 
10 
10 
10 
10 
15 
15 

2.0 23 
1.6 24 
1.1 28 

ND indicates that no glycoside could be detected by occurrence of “digitalis effect” in embryonic 

Tyrode’s solution and in rat and human serum 
was found to be possible by means of the 

heart preparation. 

ever, was not found3 to be inhibited similarly 
by serum. 

extremely minute amounts of digitoxin in 
Conclusions. 1. Quantitative assay of embryonic duck heart preparation. 
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Peculiar Enlargement of Eyeballs in Chicks Caused by Feeding a High 
Level of Glycine.* 

A. c. GROSCHKE,t 1. 0. ANDERSON, AND G .  &I. BRIGGS.~ 
From the Department of Poul t ry  Husbandry, Dniversi ty  of Maryland, GoIlege Park, Md.  

Previous reports112 from this laboratory The latter observation was somewhat surpris- 
ing for it had been reported earlier that more 
than 2% of glycine was toxic to the young 
chicken3 and that 4 g of glycine per day were 
harmful to hens4 

Because of this discrepancy, an investiga- 

have shown that glycine is highly ‘(pellagra- 
genic” when fed to chicks receiving a nico- 
tinic acid-low diet. On the other hand, the 
chick ,tolerated unusually high levels of gly- 
Cine (4  to 6%)t  Provided a sufficient ~ J Y M X . I ~ ~  
of nicotinic acid was contained in the diet.2 tion w a  undertaken to determine the mini- 
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mum toxic level of glycine and the extent to 
which this level could be influenced by nico- 
tinic acid feeding. The present report de- 
scribes a peculiar overgrowth of the eyeballs 
and other conditions observed in chicks re- 
sulting from feeding a highly purified diet con- 
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