
effect was overcome by cocaine 0.6 mg percent and 
by ephedrine 45 mg percent and was partially in-
hibited by ergotamine 0.5 mg percent. It was not 
inhibited, however, by neosynephrine or pitocin. Pre-  
vious treatment with desiccated thyroid 1:100,000 
for  1 wk did not inhibit the development of color. 
Injection of epinephrine 0.05 ml 1:1000 led to 
blanching within a few minutes. 

The effect was caused by the dilation of surface 
and deep melanophores and lipophores, f o r  not only 
did the black, brown, green, and blue shades become 
enhhnced, but there might, as in Betta splendens, be 
the appearance of reds and golds that were not pre- 
viously evident in this fish. On the other hand, fish 
that already had highly dilated lipophores, such as 
Carassius auratus (goldfish) and the red Xipho-
phorous helleri ("helleri"), did not exhibit enhance- 
ment of their coloration. The mechanism of dilata-
tion and aggregation of chromophores in fish is still 
imperfectly understood ( 3 ) .  The speed with which 
melanophores responded to excitation in Be .  por-
talegrensis suggested that excitement led to epineph- 
rine secretion in the vicinity of the melanophores. 
Since reserpine inhibited this effect and since only a 
large dose of ephedrine or injection of epinephrine 
caused blanching, the effect of reserpine was probably 
directed to the chromophores themselves rather than 
through the mediation of the nervous system or by 
way of hormones such as intermedin or thyroxin. 
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Intermediates in the Biosynthesis of 
Porphyrins from Porphobilinogen 

It has been demonstrated that porphobilinogen 
(PBG),  an a-methylamino monopyrrole, can be used 
as a substrate fo r  the enzymatic synthesis of a number 
of porphyrins, including protoporphyrin IX,  by cell- 
free preparations of Chlorella cells ( 1 )  and of chicken 
red cells (2) .  Investigations of early steps in  the 
utilization of PBG in the biosynthesis of porphyrins 
indicate that a colorless precursor of uroporphyrin, 
rather than uroporphyrin itself, is the direct interme- 
diate in  the biosynthetic chain of the porphyrins (3). 

Aqueous extracts of spinach-leaf acetone powder 
catalyze the disappearance of P B G  and the appear- 
ance of uroporphyrin I [characterized by the method 
of Falk and Benson ( 4 )1. These reactions occur aero- 

1)ically or anaerobically. However, the porphyrin does 
not appear when the reaction is carried on anaerobi- 
cally in the presence of 0.1M cysteine. 

The enzyme porphobilinogen deaminase has been 
purified approximately 45-fold and has been sepa-
rated from the other enzymes in extracts of spinach- 
leaf acetone powder that act in the synthesis of por- 
phyrins from PBG. During the eourse of the reaction 
catalyzed by this enzyme, there is a mole-for-mole 
correspondence between the liberation of ammonia 
and the disappearance of PBG (as measured by the 
formation of the p-dimethylaminobenzaldehyde com-
plex). This reaction proceeds aerobically, anaerobi-

or anaerobically in the presence of 0.1M 
cyiteine. The product of this reaction, in addition 
to ammonia, is colorless and does not react 
with p-dimethylaminobenzaldehyde. Under aerobic 
conditions, a small amount of porphyrin may form 
during the incubation period; fo r  example, in one 
experiment of 4-hr duration, in which the initial con- 
centration of P B G  was 0.96 pM/ml, 0.94 pM of am-
monia per milliliter was liberated and 0.03 pM of por- 
phyrin per milliliter accumulated. When this prod-
uct is allowed to stand a t  room temperature in air, 
additional uroporphyrin I accumulates. The optimum 
pH for  the action of PBG deaminase is about 8.2. 
The enzyme does not catalyze the deamination of 
8-phenylethylamine, glutamine, or cysteine. 

When small amounts of 30 to 40 percent or 40 to 50 
percent of ammonium sulfate fractions of spinach-
leaf acetone powder extracts are added to a solution 
containing the colorless product described in the pre- 
ceding paragraph (but not containing detectable 
PBG) ,  uroporphyrin I is formed rapidly via a n  in- 
termediate that is characterized bv a strong absora- 
tion maximum a t  about 500 mu. b n  the otvher hand. 
when a solution containing the colorless product is 
incubated with a preparation of frozen and thawed 
Chlore71a cells ( I ) ,  usually relatively little uropor- 
phyrin is recovered; but porphyrins with from three 
to seven carboxyl groups per molecule have been iden- 
tified on paper chromatograms of the porphyrin 
products. Coproporphyrin has usually appeared as- - - "  
the ma-jor product. From these experim&ts, it ap- 
pears that the colorless product, or something derived 
from it, may serve as a substrate fo r  enzymes that 
mediate the decarboxylation of porphyrin precursors. 

Chlorella preparations appear to be incapable of 
utilizing uroporphyrin I or 111as substrates for the 
synthesis of porphyrins with fewer than eight car-
hoxyl groups per molecule. This observation indi-
cates that the colorless enzymatic product described 
here is not converted, for  example, to coproporphyrin 
via uroporphyrin. 

Uroporphyrins and very small amounts of copro-
porphyrins have been recovered after incubation of 
uroporphyrinogen I or 111 (prepared by the reduc- 
tion of the corresponding porphyrins with palladium 
and hydrogen in alkaline solution) with Chlorella 
preparations. The relatively low yields of copropor-



phyrin suggest that the porphyrinogens supplied in  
these experiments serve as  less satisfactory substrates 
than the colorless enzymatic product fo r  the produc- 
tion of porphyrins with fewer than eight carboxyl 
groups per molecule. I t  thus appears doubtful that  
the enzymatic product is identical with the bulk of 
the porphyrinogen produced by the palladium-hydro- 
gen reduction of uroporphyrins. Inquiry into the na- 
ture of the enzymatic product is being continued ( 5 ) .  

LAWRENCEBOGORAD 
Ilepartment of Botalry, Lit~iaersity of Chicago, 
Chicago, Illinois 
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On the Supposed Contamination of Thymus 

Nuclear Fractions by Whole Cells 


I n  a recent communication Brown (1) has claimed 
that thymus nuclear fractions prepared in sucrose-
CaCl, solutions ( 2 )  are made u p  in large par t  of 
intact thymocytes. I t  should be emphasized that this 
claim is not based on the visible demonstration of the 
intact cells but rests rather on some dzerences in 
osmotic behavior shown by individual components of 
a nuclear suspension. Because these dserences in 
osmotic behavior did not fit certain hypothetical ex-
pectations, they were taken to indicate a distinction 
between isolated cell nuclei and intact cells, and the 
conclusion was drawn that small thymocytes comprise 
a co~~siderableproportion of the isolated "nuclear 
fraction." I t  was admitted, however, that such thymo- 
cytes could not be seen under ordinary or phase-con- 
trast microscopy. 

The difficulties in establishing the purity of nuclear 
preparations by light microscopy alone have con-
cerned workers ill this laboratory for  some time. I t  
is the purpose of this colllmunic.ation to demonstrate 
that thyluus nuclei prepared in 0.2531 sucrose-0.0018B 
(:aC1, solutiolls are col~tan~illatedby thy~nocytes to 
only a slight extent. This deuio~lstration rests on the 
observatiorl and exaluillation of the isolated nuclei 
under the electron microscope. 

The appearance of thymus nuclei, isolated as pre- 

Fig. 1. Electron micrographs of thin sections of calf thy- 
mus nuclei following isolation in 0.25M sucrose-0.0018M 
CaC1, solution. A thymocyte is indicated by the arrow in 
the bottom photograph. (x 10,000) 

viously described (%), is shown by the electron micro- 
graphs in Fig. 1 (3).Only one thynlocytc (indicated 
by the arrow in the bottom photograph) can be de- 
tected in these two fields. The proportion of such 
intact cells in microscope fields selected a t  random is 
very low; of the order of 29 small thymocyte: per  
1000 nuclei. A careful scrutiny of electron micro-
graphs shows that whole cell contamination is not a 
problem in such nuclear preparations. ( I t  is realized 
that details of structure that are strikingly obvious 
in the original electroll luicrograph may not be as evi- 
dent when the plates are reduced to the sruall size 
of Fig. 1.) 

What is evident i* that t l ly~ l~us  nuclei prepared i r ~  
sucrose-CaC1, solutioils are not entirely free of small 
amounts of adhering cytoplasm. This type of con-
tamination is more df icu l t  to evaluate. I t s  extent 


