
© 1946 Nature Publishing Group

338 NATURE March 16, 1946 Vol. 157 

a b 
Fig, 1. PtrnPLlll PIGMENT FROM UBINlll 01!' LEUO!EJOO PATiliiNTS : 
(a) PHOTOMICROGRAPH 01!' CRYSTALS ; (b) X-RAY POWDER DIAGRA.ll, 

OYLINDRIOAL CAlllliiRA 3 OM. RADIUS (Ocr Ka). 

a 
Fig. 2. SUBSTANCE, M.P. 176-177° 0., FROM URINE 01!' LEUC.EMIO 
PATIENTS : (a) PHOTOMICROGRAPH 01!' CRYSTALS ; (b) X-RAY 

POWDER DIAGRAM, OYLINDRIOAL OAHERA 3 OM. RADIUS (CU Ka). 

The substance has been found In one case of myelogenous leucmmia 
and in one case of lymphatic leucmmia. It is not present In normal 
urine. 

The substance (3) m.p. 176-177• crystalllzes In colourlesa, trans
parent needles and plates (Fig. 2>). It contains no sulphur and no 
halogen. Molecular weight determinations and analyses suggest the 
formula C11HuN10 1• It is characterized by Its behaviour with Millon's 
reagent. When boiled with this reagent it slowly develops an intense 
red colour, which does not fade on standing for several weeks. It 
contains no methoxyl group. There Is no reaction with ferric chloride 
or with sulphuric acid and formaldehyde ; the uroroseln reaction and 
the diazo reaction were also negative. 

The substance was isolated from three samples of urine from patients 
with myelogenous leucoomia. Lack of material prevented the corre
sponding Investigation of lymphatic leucoomia. So far the substance 
has not been found in normal urine. Its X-ray powder diagram Is 
reproduced In Fig. 2b. 

The chemical and physiological Investigation of these compounds 
will be continued. 

The X-ray powder diagrams were taken by Dr. M. Perutz, for whose 
help and collaboration we wish to express our thanks. 

One of us (E. F.) Is indebted to the Agricultural Research Council 
for ftuanclal support, the other to the Lady Tata Memorial Trust 
for a part-time research and expenses grant. 
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Forced Diuresis during Hydropenia 
IN a paper which has recently been published, McCance' described 

the effects of administering hypertonic salt by mouth and Intraven
ously to a dehydrated person. Volumes of urine up to 7-S c.c./min. 
were passed, and this urine had a much lower osmotic pressure than 
the urine paBRed by the same person before the salt was given. The 
concentration of sodium chloride in the urine, however, appeared to 
be at or near the maximum concentration of which the kidney was 
capable, and It was suggested that the reabsorption of water In the 
distal tubules was being limited by the concentration of sodium 
chloride reached within them, a maximum value attained when 
the osmotic pressure was still below the level at which it would become 
the limiting factor. It has now been shown that this conclusion was 
incorrect, and tluit it is the total osmotic pressure which Is the limiting 
factor all the time, hut that its limiting or maximal value is related 
to the minute volume, and falls as the latter rises. The evidence was 
obtained by such experiments as the following. 
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VARIATIONS IN THlll TOTAL OSMOTIC PRliiSSURlll 01!' THII UliiNll AND 
IN THB CONCENTRATION OF SALT WHICH ACCOMPANY A DIUllliiSIB 

DURING HYDROPENIA. 
0, Control data obtained after 16 hr. without water 
x, Data obtained after giving salt. • 
e, , , , , u and cane sugar. 

Curve I, total osmotic pressure .i. II, chlorides x 2 before Injecting 
cane sugar ; III, chlorides x :.: after injecting cane sugar. 

After an overnight fast, the subject a man aged twenty-six weigh
ing 82 kgm., took a dry breakfast and swallowed in the course of the 
morning 30 gm. sodium chloride dissolved In the minimum quantity 
of water.. Between 12.30 and 1 p.m. he was given 12·5 gm. sodium 
chloride mtravenously as a 5 per cent solution. This was followed 
by the expected diuresis, which gradually subsided over the next 
two hours. Five specimens of urine were collected at 2Q-·40-minute 
Intervals, and the relationship between the minute volume and the 
total osmotic pressure and the concentration of chloride are sbown 1n 
the accompanying graph. The data for a day of dehydration without 
Ingestion or injection of sodium chloride are also given (Curves 1 
and II). At 3 p.m., 50 gm. of cane sugar were given intravenously 
as a 25 per cent solution. A further diuresis ensued and five further 
specimens of urine were collected between 3 ·27 p.m. and 5 ·2 p m 
as the diuresis decreased. The osmotic pressure and salt concentra: 
tiona of these urines will also be found in the graph (Curves 1 and 
Ill). It is evident that the points relating the total osmotic pressure 
to the minute volume fall along the same line, whereas the con
centration of chloride was very much depressed by giving the cane 
sugar. It is clear, therefore, that the attainment of a maximal con· 
centration of sodium chloride In the distal tubules cannot be Invoked 
to explain the diuresis, and it is suggested that It is the rate at 
which osmotically active material Is .delivered to the distal tubules 
which determines the minute volume. 

Work is now in progress to determine whether this Is true whatever 
the substance provoking the diuresis, and whether the fall in the total 
osmotic pressure of the urine which accompanies a forced diuresis 
during dehydration can be accounted for quantitativelv by the fact 
that there is a limit to the amount of osmotic work which the kidney 
can perform per minute. 

We are grateful to R. D. Keynes and P. D. S. Thomas for acting 
as subjects. In these experiments. 
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Structure of Salivary Gland Chromosomes 
Kodanl1 Calvin and Goldschmidt' and Kodani'·' published a series 

of papers m which they describe the action of various sodium hydroxide 
and urea solutions on salivary gland chromosomes. The first steps 
on the reaction are the breaking up of bands into discrete granules, 
followed by condensation of carmln&-stainable and Feulgen-posltlve 
substances into four longitudinal strings in each pair of homologoua 
salivary gland chromosomes. After that there appear at right angles 
around these longitudinal strings stainable hairs resembling lamp
brush chromosomes. The fact that condensation of stainable granules 
results in two longitudinal strings for each chromosome is used among 
others as evidence showing that these two strings have a primary 
existence in the normal untreated salivary gland chromosome. 

By dissolving sodium thymonucleate In egg albumen, a solution is 
obtained which may be deposited on a slide either as a uniform con
tinuous film or In lines, drops, etc. These when dried and treated with 
the alkali urea solutions, fl.'(ed and stained in acetocarmlne or Feulgen 
stain, show that Ptainable granules migrate while the unstainsble 
parts disappear. The migration of stainable granules depends partly 
on the direction of penetration of alkali urea solution. When on a 
dry film of sodium thymonucleate dissolved in egg albumen a line is 
drawn with alkali urea solution, that is, when the direction of pene
tration is partly controlled, the stainable granules migrate towards 
the centre of the line of alkali, in rows of equal length, resembling the 
'lampbrush' structure obtained by Kodanl. At their ends the rows are 
connected by a thicker single or double condensation line of stalnsble 
granules. 
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