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2-band o~b excitatior, by light. The particular electron 
distribution in water molecules7 is believed to lend 
itself to this and other participation of "hydrate" 
water in light absorption. 

From the necessary alternation of "inactive" and 
"active" cells, the band intensity will grow with length 
of filament, but the characteristic frequency or wave- 
length will not change. Thus the structure behaves 
like the meta-bonded rather than the para-bonded 
p ~ l y p h e n y l . ~  Symbolizing such a cross-resonance by 
N, x N, the frequency, intensity and purity (sharp-
ness) of the Z-band will depend upon p and q, hence 
on the actual structure of the component molecules, 
because the basicity of the related N-atoms is deter- 
m i n a t i ~ e . ~  F o r  example, the dye di-ethyl-@-seletza- 
cyanine was found by Scheibe5 to give a Z-band. But 

compared with that of the symmetvical Q-cyanine it 
was relatively weak and diffuse and a t  shorter wave- 
length. This is predicated on the structure proposed. 
The non-symmetrical @-cyanine, when ordered in a 
Z-state, can give, according to the apposition of the 
molecules in the cells, three intermolecular bands, v ia ,  
KPrx N,, Nprx N,,, and Npx Nq. Hence the observed 
band is relatively broad and weak. Lower intensity 
can be predicated also with asymmetric dyes because 
paralIel paired identical intermolecular transitions are  
not possible. This condition, as  shown by R. S. 
&Iullikenlo in molecular spectra (e.g., H, molecule) 
makes for  great intensification. On the structure pro- 
posed, a mixture of two dissimilar but pairable dyes 
can give, in addition to their own iso-molecular cells 
or doublets, hybrid doublets and two new related 
Z-bands, e.g., with Q-cyanine and the Q-selena-cyanine, 
N, x X,, and N, x N,. This is the interpretation of 
Scheibe's important observation with these two dyes; 
he found with mixtures a series of intermediate bands 
which could not be compounded by simple superposi- 
tion of the 100 per cent. bands. Actually, his data 
show definite breaks in the neighborhood of 1:1moJe-
cular composition, but such breaks might occur 'at 
other proportions, depending upon the degree of 
hybrid doublet formation in the filaments. 

Scheibe has objected to Jelley's ('nematic phase" from 

7 J. D, Bernal and R. H. Fowler, Jour. Chem. PAys., 
I: 515, 1933. 

8 Cf. A. E. Gillam and D. H. Hey, Jour. Chem. Soc., 
p. 	1170, 1939. 

9 L. G. S. Brooker, R. H. Sprague, 0.P. Smyth and 
G. L. Levr~is, Jour. Am. Chem. Soo., 62: 1116, 1940. 

10R. S. Mulliken, Jour. Chem. Phys., 7: 32, 1939. 

evidence that the Z-state occurs independently of the 
anion. However, not only has JelIeys obtained definite 
evidence of anion influence, but our conductivity data 
indicate disappearance of anions i n  the Z-state. The 
structure now proposed indicates a new type of 
nematic phase, constituted of plurimolecular filaments 
instead of elongated molecules. Similar mesomorphic 
phases may occur with other dyes than the cyanines, 
e.g., with the porphyrins and phthalocyanines. With 
these, however, intermolecular hydrogen bridges bond- 
ing key atoms seem more probable, with different con- 
ditions fo r  intermolecular resonance. 
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ASSOCIATION O F  PHOSPHATASE W I T H  A 

MATERIAL I N  KIDNEY SEDIMENTABLE 


A T  H I G H  S P E E D  AND I T S  LIBER- 

ATION BY AUTOLYSISl  


EXTRACTS
of many normal and tumor tissues have 
been shown to contain large amounts of material 
which can be sedimented in the ultracentrifuge a t  
27,000 r.p.m. f o r  one hour: The viruses of fowl 
leukosis and substances showing cyto-s a r c ~ m a ' ~ ~  
chrome oxidase and succinic dehydrogenase4 activity, 
the heterogenetic, tissue and organ specific antigen^,^,^ 
have been shown to be associated with this fraction. 

The effect of autolysis on t.issue extracts was studied 
in an attempt to obtain information on the relation 
of the heavy fraction to biologically active constitu- 
ents of tissues which are of much lower molecular size. 
Kidney phosphatase was selected because i t  is usually 
prepared from autolyzed tissues and is extremely 
stable in solution. 

Kidneys from ten mice were divided into two equal 
parts. One part ( A )  was allowed to autolgze at  room tem- 
perature for a week with 20 volumes of distilled water 
and a small amount of toluene. The other part (B) was 
kept frozen at  -60° until the first half was autolgzed. 
I t  was then ground with sand and 20 volumes of distilled 
water and toluene. Sodium chloride was added to both 
solutions to make a final concentration of 0.9 per cent., 
and the material was centrifuged in the cold and a t  8,000 
r.p.m. for 15 minutes. These crude extracts were centri- 
fuged at  27,000 r.p.m. during one hour, the supernatants 
decanted, and the sediments resuspended in the original 
volume of saline. 

These fractions from autolyzed and non-aut,olyzed 

1 This investigation was supported by grants from the 
Anna Fuller Fund and the Jane Coffin Childs Memorial 
Fund for Medical Research. 

2 E. A. Kabat and J. Furth, Jour. Exp. Ned., 71: 55, 
1940. 


3 A. Claude, SCIENCE, 90: 213 ,1939; 91: 77, 1940. 
4 K. G. Stern, Cold Spring Harbor Symposia on Quan- 

t i t a t i ~ e  Biology, 7: 312, 1939. 
5 J. Furth and E. A. Kabat, SCIENCE, 91: 483, 1940. 

W. Henle and L. A. Chambers, SCIENCE, 92 : 313, 1940. 
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tissue were analyzed for nitrogen, complement fixing this large particle would provide a structural form 
power to tissue specific (Ts) and heterogenetic anti- within the cell which may influence the sequence and 
bodies (F),and phosphatase activity. The latter was direction of enzyme reaction^.^ 
deterrninecl under optimal amino acid and magnesium Xumma.ry: Phosphatase in extracts of mouse k i h e y  
concentration, as described by 0.B ~ d a n s k y , ~  is associated with the material sedimentable a t  27,000 a t  severrtl 
slightly different p H  to obtain the maximum activity. r.p.m. for one hour. On autolysis, this fraction de- 
Phosphatase activity Q,.,, is the reciprocal of the creases in amount, phosphatase is liberated, and the 
time in minutes necessary to liberate 0.05 mg P per tissue specific and heterogenetic components are 
ml of solution. The phosphatase activity of each destroyed. 
crude extract was arbitrarily considered as 100 per ELVINA. KABAT 
cent. CORNELLUNIVERSITY COLLEGEMEDICAL 

TABLE 1 

( A )  Kidney autoIyzed for 1werlc (33) Kidney ground with sand in cold 

Highest ditu- Righest dilu- 
tion iving Phosphatase tion giring Phosphatase 
c ~ m p f e ~ e n t  activity complement activity 

N/ml fisation N/ml fixation 

Emperiment 1 (2.16 gm kidney used) 
Crude extract 0.71 0 0 '0526 100 0.79 165 165 .0167 100 
27000supernatant 0 0 .0526 100 .0072 46 
% high speed sediment 2.8 per cent. 16.8 per 

ccnt. 
Icrrperiment 2 (1.3 1 gm lciclney used) 

Crudc extract 0.60 0 0 .074 100 0.86 1/9 163 .0222 100 
27000 supcmatant 0 0 .074 100 0 .0052 26 
Resuspended high speed sediment 0 0 0 0 1/9 1/4.5 .0164 82 
% high speed sediment 3.3 per cent. 12.0 per 

rent. 
Emperiment 3 (3.3 gm lridney used)

Crude extract 
27000 s u n @ m a t ~ n t  2 ,!:)$

:g&u8 0 
-- ---.- - . 0.69 1A9 1:: 0.77 1/27 163 .0312 100

5
Resusperlded high speed sediment 179 
% high spccd sediment 

20 .0036 12 
4.4 per cent. 13.7 _p_e 1/27 L/3 .0264 85 

Table 1shows that in tissue extracts (B), the phos- 
phatase activity is sedimented with the tissue specific 
and heterogenetic antigens. Autolysis of the tissue 
(A),  however, causes a decrease in the amount of the 
heavy fraction, loss of complement fixing power to 
both the tissue specific and the heterogenetic antigens, 
with the liberation of the phosphatase in an active non- 
sedimentable form. Loss of complement fixing power 
and liberation of phosphatase from the heavy fraction 
seem to parallel each other. Thus in experiment 3A 
some tissue specific antigen remained after autolysis 
and a small amount of sedimentation of the phospha- 
tase activity was found. Since some autolysis occurs 
even in the cold, it  is not surprising that all phospha- 
tase can not be sedimented in the non-autolyzed ex-
tracts (B). When the procedure is carried out more 
rapidly (within 6 hours) (experiments 2B and 3B), 
a much larger part of the phosphatase sediments than 
if carried out more slowly (over 2 days) (experi-
ment 1B). 

The association of enzymes of low molecular weight, 
such as phosphatase, with particles several hundred 
times larger in size, suggests that this heavy fraction 
may play an important role in the cell by acting as a 
carrier for certain biologically active substances. 
Attachment of different enzymes at various sites on 

7 0. Bodansky, Jour. Biol. Chem., 118: 341, 1937. 

T H E  INADEQUACY OF SYNTHETIC DIETS 

FOR MICE 


D ~ R I N Gan investigation on vitamin E and experi- 
niental tumors,l it  was found that strain A males (Bar 
Harbor) developed edema and protrusion of the eye- 
balls on a diet supposedly adequate, save for vitamin 
E. The basal diet (C)  consisted of casein 31, corn 
starch 28, lard 21, salt mixture 7 , cod liver oil 3 and 
yeast 10. TITO years ago experiments were started to 
determine, if possible, the cause of the edema and eye 
condition. I n  the first experiment, strain A males, 4 
to 5 weeks old, were placed upon diet C and divided 
into three groups. One group received the basal diet 
alone, one group received the basal diet plus the oral 
adniinistration of .5 mg ascorbic acid (Eastman) three 
times weekly, and the final group received 30 mg of a 
tested vitamin E concentrate every two weeks. Ten 
mgs of this E concentrate would insure pregnancy in 
E deficient strain A females. The growth and physical 
appearance of the mice were excellent until the mice 
reached the age of 8-12 months. At  this time the 
following symptoms occurred: sore eyes, uni- or bi- 
lateral, characterized by swelling and inflammation of 
the eyelids leading to closure of the eyes and blindness 

8 I. M. Rorr ,  Cold Spring Harbor  Symposia on Quanti-
tative Biologfi 7 : 74, 1939. 

1 C. Carruthers, Am. Joztr. Cancer, 35:  546. 


