
comparison with that of the normal 
newborn level, to 148 mg percent, and 
csterified cholesterol was elevated to 110 
mg percent. Serum polysaccharides and 
hexosamine levels were within the nor- 
mal range. 

Absolute and relative increase in 
gamma globulin and albumin with in- 
crease in the albumin-zlobulin ratio and u 


some depression of total protein was re- 
ported in examination of cord blood 
plasma by moving-boundary electro-
phoresis (12) .  Recently Rafstedt and 
S~vahn, using paper electrophoresis, re-
ported values for serum proteins in new- 
born infants that were characterized by 
marked elevation of albumin with low 
values for alpha and beta globulins (13). 
Thcse discrepancies may be attributable 
to differences in method of protein-stain- 
ing of the paper strips as well as their 
subsequent quantitative evaluation; per- 
haps they are attributable to differences 
in prenatal diets. Values for lipoproteins 
reported here also differ from those of 
Rafstedt and Swahn who, using Sudan 
black, noted a relative increase in alpha- 
lipoprotein, depression of beta lipopro-
tein, and no alteration of the "chylo-
micron" fraction (corresponding to the 
0-fraction). Glycoproteins determined 
by paper electrophoresis have not becn 
reported previously in newborn infants. 
A much lowered content of lipids, poly- 
saccharides, and glucosamine has been 
observed in cord blood by others, who 
reported values similar to those obtained 
in this study (10, 13, 14) .  

The present study indicates the differ- 
ences between newborns and adults in 
distribution patterns and levels of serum 
proteins, lipoproteins, and glycoproteins 
as determined by paper electrophoresis 
and correlates these with low levels of 
serum proteins, lipids, and carbohydrates 
as determined by chemical analysis. 
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Photosynthetic Luminescence and 
Photoinduced Absorption Spectrum 
Changes in Chlorella 

In  an attempt to identify the com-
pounds responsible for the light-induced 
luminescence in photosynthetic organ-
isms (I, 2 ) ,  we have examined photo- 
induced spectral changes in Chlorella by 
a variety of techniques. Thc present com- 
munication reports a number of new ab- 
sorption bands that appear on illumina- 
tion of Chlorella in addition to those 
described by Duysens ( 3 ) ,Lundegirdh 
( 4 ) , and Witt (5). These results dem-
onstrate that the magnitude and even the 
sign of the spectral changes depend on 
the temporal relationship between illu-
mination and measurement. I t  has also 
been shown that the changes in the ab- 
sorption spectrum are not due to a single 
component but rather to several cok-
pounds and that the time sequence and 
the light-intensity dependence of the 
spectral changes have a striking relation- 
ship to luminescence time curves and 
intensity dependence, respectively. In  
Fig. 1 are shown the changes in lumi- 
nescence with time and of the 525-my 
absorption measured concurrently. 

In  Fig. 2 are illustrated the spectral 
changes observed in Chlorella when a 
flow system with long illumination is 
used. Note that these changes are op-
posite in sign to those observed by Duy- 
sens and Lundegirdh at  480, 525 and 
555 my, respectively. I n  addition, note 
the new bands at  648 and 660 my. 

Figure 3 illustrates the light-intensity 
dependence of the absorption-spectrum 
chances at 525 my and luminescence-
measured concurrently. In  this case, 
short illumination periods (0.1 sec) were 
employed and the changes are of the 
same sign as Duysens'. 

These results strongly suggest that the 
component with an absorption maximum 
at about 520 my is a reactant in green 
plant luminescence. Since, for independ- 
ent reasons, it is believed that photosyn- 
thetic luminescence is a direct reversal 
of the first photochemical reactions in 
photosynthesis, the absorption spectra 
prcsurnably represent the spectra of 
these first stable intermediates. 

The chemical nature of the 520-mu 
absorbing compound is uncertain as is 
that of the  648-my absorbing compo-
nent. However, it is known that pure 
chlorophyll in organic solution exhibits 

a light-produced maximum at about 520 
mp (6, 7)  and that a similar band ap-
pears in the Krasnovskii reaction (8 ) .  
I t  has recently been shown that chloro- 
phyll itself will chemiluminesce in the 
presence of oxygen, base, and aldehyde 
(9) .  For the afore-mentioned reasons, it 
may well be that the first stable prod- 
ucts in photosynthesis are modified 
chlorophyll molecules. Finally, the time 
course and converse bleaching and deep- 
ening of this absorption-depending on 
when it is observed-indicates that the 
reacting molecule is in dynamic chem- 
ical equilibrium with later steps in the 
photosynthetic sequence, as has simi-
larly been shown for the luminescence 
substrates. These and other experiments 

30 S I C  I l l U # I M A T I O M  0 . 1  S I C  l l l U l l I A l l O I  
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Fig. 1. Time course of luminescence and 
525-mw absorption change measured con- 
currently. For illumination times of 0.1 sec 
and 30 sec, a flow system was used with 
measurements about 1.5 sec after illumi- 
nation. (Top left) 525-my absorption 
change 1.5 sec after illumination ; sample 
illuminated in flow system for 30 sec be- 
ginning at zero time; light extinguished 
at 90 sec. (Center left) Luminescence 
under the same conditions. (Upper right) 
525-my absorption change 1.5 sec after 
illumination ; sample illuminated for 0.1 
sec in flow system beginning at 30-sec 
mark; light extinguished at  60 sec. 
(Center right) Luminescence under the 
same conditions. (Bottom) 525-my ab-
sorption change during illumination; light 
on at 0 and 60 sec; light extinguished at 
30 and 90 sec; increased absorption, up; 
increased luminescence, down. 
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Fig. 2. Absorption spectrum changes in 
Chlorella produced by prior illumination. 
Spectrum measured with a difference 
spectrophotometer about 1.5 sec after 
illumination of 30-sec duration. 

Fig. 3. Luminescence and 525-mp absorp- 
tion measured concurrently as a function 
of illumination intensity. Optical density 
and luminescence measured 1.5 sec after 
illumination for about 0.1 sec in a flow 
system. 

to be reported fully elsewhere strongly 
suggest that chlorophyll itself partici-
pates directly both in the photochemical 
and later steps in photosynthesis as a 
chemical reagent rather than simply as 
a light-trapping agent (10) .  
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Carbon Dioxide Sorption by Yeast 

The sorption of carbon dioxide by some 
relatively dry food products, such as milk 
powder ( I )  and the nut meats (2 )  has 
been reported. A similar phenomenon 
occurs during the exposure of granular, 
dry yeast. We have noted that the up- 
take of carbon dioxide is equally as great 
with fresh preparations of active dry 
yeast as it is with yeast in which fermen- 
tative activity has been destroyed by 
heat treatment. 

When dry yeast is sealed into an or- 
dinary can in an atmosphere of carbon 
dioxide, the degree of sorption is high 
enough to cause deformation and col-
lapse of the can. Pressure measurements 
in a comparable closed system using rela- 
tively large amounts of yeast in propor- 
tion to the volume of carbon dioxide 
have shown a minimum sorption capacity 
of about 0.3 ml/g of yeast after 5 days 
of contact. Indications have been ob-
tained. however. that this value mav in-
crease considerably in a system in which 
the sorption mechanism is not required to 
operate against a self-induced reduced 
pressure. 

For the study reviewed in this report, 
measurements were made in a Warburg 
microrespirometer in which the reduced 
pressure could be equalized by venting 
the apparatus. These experiments dem- 
onstrated a continuous but progressively 
decreasing rate of uptake of carbon diox- 
ide by dry yeast during a period of 10 
days. At this time the volume of carbon 
dioxide that had been taken up by 0.5 g 
of yeast in an 18-ml test system was at  
least 3.0 ml. 

The afore-mentioned experiment w a s  
r e ~ e a t e dwith radioactive carbon dioxide 
(i)in an attempt to determine the 
nature of the sorption process. Fractiona- 
tion of the yeast after prolonged expo-
sure to the labeled carbon dioxide was 
attempted to detect the yeast compo-
nents responsible for the uptake of the 
gas. 

This approach failed in its original 
purpose. I t  was found that in each of the 
two trials made, the degree of radioac- 
tivity of the yeast after removal from 
the test system was very much lower than 
would be expected on the basis of the 
measurements of uptake volume. Less 
than 1 percent of the expected radio-
activity was found in the yeast following 
a 15-minute air sweeping that was given 
the yeast immediately preceding the first 
count-rate determination. Apparently 
this flushing of the excess carbon diox- 
ide also causes an extremely rapid loss of 
sorbed gas from the yeast. Failure to re- 
move the interstitial carbon dioxide 
would yield count rates that would ob- 
viously not be a measure of the sorbed 
gas. 

Table 1. Loss of labeled carbon dioxide 
from dry yeast on exposure to ordinary 
atmosphere. 

Proportion 
Time after of original 
first count- activity 

rate determination remaining 
(hr)  in yeast 

( % )  

The further observation that the radio- 
activity of the yeast after removal from 
the test system was decreasing rapidly 
precluded consideration of fractionation 
of the yeast. As shown in Table 1, the 
steady diffusion of labeled carbon dioxide 
from the yeast on exposure to the or-
dinary atmosphere suggests that carbon 
dioxide forms no stable addition or re- 
action complex with any constituent of 
yeast. 

These findings suggest: that only a 
transient association exists between the 
yeast and the carbon dioxide. The extent 
of this association is governed by the 
relative proportion of yeast to gas in 
the test system and by the time of con-
tact or exposure. 
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Pseudotuberculosis in 
Experimental Animals 

In  our experience 3 years ago, about 2 
percent of the mice purchased from a 
commercial breeder succumbed to pseu- 
dotuberculosis ( I )  while in quarantine 
prior to use. Coryncbacterium pseudo- 
tuberculosis murium was readily isolated 
from the lesions. When subjected to sub- 
lethal total body x-radiation (350 r )  65 
to 75 percent of the animals with latent 
infection died with active pseudotubercu- 
losis (2 ) .Recently it has been found that 
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