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terial deaminase by exposure to molar phos- 
phate buffer a t  p H  4 is not yet understood, 

drawn concerning the significance of biotin in 
these reactions. 

is not always consistent, and doubtlessly is 
influenced by a variety Of factors; these data 

summary. Inactivation of bacterial aspar- 
tic acid deaminase activity by exlpsure of cell5 

afford confirmation ‘that biotin somehow is 
concerned in activation of the system. Further 
study of the variables involved during inactiva- 

is indicated before final conclusions can be 

to pH 
tion with biotin has been confirmed. 

phosphate buffer and, its reactiva- 
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Binding of Phenolsulfonephthalein by Tissues and the Effect of Denatura- 
tion Thereon.* (17497) 
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The present expsrimen ts were conducted 
to study ( 1 )  the binding of the organic 
anionic dye phenolsulfonephthalein (PSI’) by 
homogenates of several tissues of the rat: 
( 2 )  the effect of denaturation of tissue proteins 
on this binding: and (3) the competitive 
effect of native and denatured tissues on the 
binding of PSP by crystallized bovine plasma 
albumin. It has been previously established 
that certain proteins can form complexes with 
organic anions on both the acid and basic 
side of the isoelectric point. L)e Haan(  1) 
and llarshall and \‘ickers( 2 )  demonstrated 
that the anion PSI’ was bound appreciably by 
Serum proteins and Grollman( 3) showed that 
a t  the pH of normal blood the binding was 
primarily by serum albumin, the globulins 
binding very little dye. Kloltz and Urqu- 
hart(4) showed !that anions are also bound 
to P-lactoglobulin, hemocyanin and u-? 
globulin, although to a much smaller extent 
than occurs with serum albumin. Ohta (, 5 )  
working with tissue brei preparations pre- 
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sented ‘evidence that both anionic and cationic 
dyes were adsorbed by tissue proteins. 
Denaturation of serum albumin by heat( 6,7) 
or urea( 7 )  abolishes the binding capacity for 
oleate and methyl orange anions. -4 different 
effect occurs with egg albumin in that heat 
denaturation increases the binding of alkyl- 
benzen’esulfonate detergents( 8) and methyl 
orange. ( 7 )  

EspcrimPntaZ. Albino rats were exsanguin- 
ated by cardiac puncture or decapitation and 
weighed samples of the tissues were homogen- 
ized for approximately $two minutes in 11,”lj 
phosphate buffer, p H  6.5. In  the experi- 
men ts, measured volumes containing 2 50- 
500 mg of the original tissue together with 
1.0 ml of a solut’ion of YSP in phosphate 
buffer pH 7 were placed in a cellophane bag 
15 cni long and 1.5 cm in  diameter. The 
samples were dialyzed at 5°C against 31/15 
phosphate buffer p H  6.5 in flasks which, were 
slowly rotated for 40 hours to reach qui l i -  
brium; the total volume of the system was 
100 ml. The bound PSP was calculated from 
the concentration of free PSP in the dialysate 
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as determined colorimetrically by means of a 
photoelectric colorimeter with a 540 millimi- 
cron filter. The results were expressed in 
terms of the amount of dye bound by 400 mg 
of tissue, wet weight. In  experiments with 
crystallized bovine plasma albumin (Armour) 
the protein was dissolved in M/15 phosphate 
buffer, pH 7.4, and used in a concentration 
of 5 g per 100 ml. 

Tissues were denatured by the following 
methods ( 1 )  Heat: Tubes containing the 
tissue wer*e placed in a bath of boiling water 
for 30 minutes; ( 2 )  Contact with urea in 
6 Molar final concentration for three hours: 
The urea mixtures were placed in cellophane 
bags 30 cm in length and dialysed against 
distilled water flor 5 days at 5°C to remove 
the denaturing agent. Aliiquots containing 
250 mg of tissue were u d  and the results 
were calculated on the basis of 400 mg of 
tissue. The effeat of the tissues on the bind- 
ing of PSP by albumin was determined by 
adding samples containing 400 mg of tissue 
to a mixture of 1.0 mg of PSP and! 50 mg 
of albumin. The mixture was dialysed 
against M/l5 phosphate buffer at pH 6.5. 
31/15 phosphate buffer was used for control 
of pH in all experiments and the pH of all 
solutions was determined with a glass 
electrode at  the termination of each experi- 
ment. This buffer was found sufficient to 
maintain a constant pH during the course of 
the experiment. By mixing Itissues with PSP 
and storing at  5°C for 48 houirs with sampling 
at  intervals it was found thbat the tissues em- 
ployed did not cause a decrease in color of 
PSP. 

Results and Discussion. The binding 
ability of liver, kidney, spleen, testis, pancreas 
and serum for PSP is shown in Tablle I. All 
of the tissues were found to bind the dye, 
although usually less than serum did; the 
liver was the most active tissue and pancreas 
the least. There was found to be some varia- 
tion in the values obtained in the various 
experiments although the relative status of 
the tissues between themelves was main- 
tained. The variation between the binding 
capacity of the liver of various rats was a p  
proximately t 25oJo. No doubt this varia- 

TABLE I. 
Binding of PSP by Native Tissues. 

' Tissue determinations units 
No. of Range, 

Serum 
Liver 
Renal cortex 
Renal medulla 
Spleen 
Testis 
Pancreas 

~ 

6 
10 
5 
5 
3 
6 
4 

60-104 
30-87.5 

29.4-60 
20.8-64 

18.4-78 
16.1-31.6 

8-30 

* The units are micrograms of dye bound by 400 
m g  of tissue or 0.4 ml of serum. 

TABLE 11. 
Effect of Heat Denaturation on Binding of PSP 

by Serum and Tissues. 

Serum Liver Kidney Pancreas 

Unheated 62 (4) 65 (9) 44 (3) 30 (3) 
Heated 8 (4) 125 (9) 75 (3) 55 (3) 

Figures in brackets indicate the number of ani- 
mals tested. Average v,alues are given for micro- 
grams of dye bound by 400 mg of tissue or 0.4 
ml of serum. 

the animals used. Denaturation of liver, 
kidney, anld pancreas tissue proteins by heat 
or urea (Table 11) resulted in a striking in- 
crease in the binding of PSP by all of these 
tissues. The increase in the binding by the 
liver tissue piroteins denatured by both agents 
was olf the same magnitudle. In contrast to 
the tissues, denaturation of serum by heat 
markedly decreased its capacity for dye bind- 
ing. The effect of denaturation of rat tissue 
prot'eins on dye binding is similar to the results 
obtained with egg albumin. These facts 
suggest Ithat, in the denaturation process, 
either more foci of attachment for the PSP 
are opened in the binding proteins, as is the 
case with egg albumin, or that hitherto inactive 
proteins have belcome capable of binding. 

When homogenates of native liver, kidney 
or pancreas were added to bovine albumin 
(Fig. 1)  the binding of PSP was much less 
than the arithmetic sum of the dye bound 
by albumin alone plus the dye bound by the 
tissues alone. On the other hand no such de- 
crease of binding was observed when heat- 
denatured tissue homogenates were added 
to lbovise albumin; the mixture bound nearly 
as much PSP as the proteins did when, tested 
separately. This experiment is interpreted as 
indicating that binding occurred between the tion was due to the natural differences between " 
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-1 1 -  I I ' I  I BEEF ALBUMIN 

NATIVE LIVER I= 
I HEAT DENATURED LIVER 

NATIVE LIVER + BEEF AL6UMlN E L  
F I G .  1. 

Effect of adding natiw, mid heat denatured, 
homogenized tissue on the binding of phenolsul- 
f oneplitlialcin by crystallized bovine plasma 31- 
bumin, 50 mg. 

tissue proteins with the albumin molecule 
thus decreasing the available points of at- 
tachment for PSP in the system while heat 
denaturation of the tissue proteins decreased 

their attraction for albumin increasing the 
amount of dye anions bound by the mixture. 

Summary. 1. Tissue proteins are capable 
of binding the anionic dye, phenolsulfoneph- 
thalein, in small amounts. All of the tissues 
examined bound less of the dye than did serum 
and different tissues appear to have different 
capabilities in this respect. Of the tissues 
\tested liver bound most and pancreas least. 

2.  Denaturation of tissue proteins by h a t  
or urea materially increased the ability of the 
tissue protein to bind the dye. 

Kative tissue proteins of the rat conb 
siderably decreased' the binding of phenol- 
sulfonephthdein by crystallized bovine albu- 
min; this prolprty was abolished by heat 
denaturation of the tissue proteins. 

3. 
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Aureomycin was shown by Wong and Cox 
to have marked therapeutic activity against 
the viruses of the psi t tacosis-lymphogranu- 
loma group. ( 1 ) They demonstrated that 
49 of 55 treated chick embryos survived 
experimental infection with psittacosis through 
the 13th day, contrasted with survival of only 
3 of 5 7  control embryos. These results were 
found to be essentially true for the other 

* This work was supported by a grant from the 
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by Lederle Laboratories Division of American 
Cyanamid Company, Kew York City. 

Much of the preliminary work incident t o  this 
study was done by Dr. Lewis L. Coriell. 

The activity levels for inactivated aureomycin 
were performed by Dr. Coleman Whitlock. 
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members of lthe psittacosis-lymphogranuloma 
group (lymphogranuloma venereum, psitta- 
cosis, SF strain human pneumoni'tis, mouse 
pneumonitis, feline pneumonitis, and meningo- 
pneumonitis F97 strain) as well as fur the 
rickettsiae. In  contrast with the marked 
activity in oivo, threy conclude that the drug 
had no in vitro effect against these agents. 
Harned et al., in a study on the acute totxicity 
of intravenously ad'ministered aureomycin 
hydrochloride for several laboratory animals, 
found the LD50 for the drug to ,be 134 
mg/kg for mice and 118 mg/kg for rats.(2) 
Clinical accounts of successful treatment of 

2 .  Harned, B. K., Cunningham, R. W., Clark, 
M. C. ,  Cosgrove, R., Hine, C. H., McCauley, W. J., 
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