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HiEAIOGLOBINURIA. 

Haemoglobin is found in the urine under 

many varying conditions: it occurs as the result 

of exposure to cold or of fatigue, or the inges- 
tion of poison; after severe haemorrhage in 

the course of infectious diseases, and also during 

pregnancy. It is the outstanding feature of two 

diseases, viz., blackwater fever and what, for 

want of a better name, is called paroxysmal 
haemoglobinuria. It is in this last-named 

disease that the march of events which termi- 

nates in heemoglobinuria has been most carefully 
studied. 

The paroxysm follows great fatigue sometimes; 
more often it is excited by chilling of the body- 
surface. After a cold bath the patient remains 

pale, begins to shiver, complains of pain in the 

loins, and may suffer from urticaria. Soon after 

this the urine is found to contain haemoglobin, 
epithelial casts, granular masses, and a few 

erythrocytes. After a few hours the patient feels 

better and his urine becomes again normal. 

Should the attack be a very slight one there may 
be only slight albuminuria. 

The blood-findings remind one of those of an 

acute infection : increase in the number of 

polymorphonuclear cells; less lymphocytes; 
eosinophilia later, with phagocytosis. 

It is now generally known that the hcemoglobin 
passes from the blood through the convoluted 

tubules and the loop of Henle, the glomeruli 
taking no part in its removal. 

The paroxysm is so easily excited, and comes 

and goes so rapidly that at first 
" 
nervous 

influence " was alleged to be the cause of it, and, 
doubtless, this term gave satisfaction?if not to 

the physician, at least to the patient whose 

nerves were held to be at fault. But experiment 
has shown that such very active agents as amyl 
nitrite, pilocarpin, adrenalin, pituitrin, and 

hirudin, have no more effect in exciting a 

paroxysm than has such a gross mechanical 

method of interfering with the circulation as- 

compression of the femoral artery; therefore 

nervous influence has been deposed from its 

pedestal. 

So far back as 1905 Donath and Landsteiner 

discovered, and Widal and Rostaine confirmed the 
fact, that, if the blood of persons suffering from 
paroxysmal hemoglobinuria be drawn, prevented 
from coagulating, and kept at a low temperature 
for some time, and then heated to blood-heat, the 
erythrocytes will become dissolved in many 
cases. The explanation of the Donath-Land- 
steiner phenomenon that is now generally 
accepted is that in the blood of the patient there 
is present a hemolysin for his own erythrocytes. 
This hemolysin unites with the erythrocytes only 
when the surrounding medium is at a tempera- 
ture well below the normal temperature of the 

body. When the temperature of the serum, 
in which the now amboceptor-laden erythrocytes 
lie, is brought to normal the complement of the 
serum combines with them and they are dissolved. 
A slight fall in the temperature of the surround- 

ing medium will cause a slight amount of the 
auto-bemolytic amboceptor to be anchored by a 
few erythrocytes, which will then be dissolved? 
their haemoglobin passing out into the medium : 

this is the most feasible explanation of the 

ruby-tinted serum that is found soon after the 

outset of a paroxysm. 

But the phenomenon does not always occur if 

the patient's blood be treated as above described. 
This is mainly due to the great decrease in, com- 
plement which most observers have found to 
occur during the paroxysm: also it is in part 
due to the fact that the chilling of the blood 

injures its complement. However, the pheno- 
menon may easily be elicited if the erythrocytes, 
which have become amboceptor-laden by being 
kept at a temperature near freezing point for 
some time, be washed with cold salt solution to 
rid them of serum, and then at blood-heat be 
mixed with complement, preferably derived from 
the fresh serum of a healthy man. Had Barratt 
and Yorke adopted this method of procedure in 
1909, when they studied black-water fever, it is 

possible that they might not have made the 

sweeping statement that that disease is not due 
to a hemolysinemia. 
The union of the amboceptor with the 

erythrocytes is in the case of paroxysmal 
hemoglobinuria by no means firm. It tends to 
become rapidly dissociated as soon as blood-heat 
is reached, and this fact is held to explain why 
so little intravascular hemolysis takes place after 
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a paroxysm has been excited by chilling of the 

body-surface. 
The question as to whether or no the erythro- 

cytes of the hsemoglobinuric patient are more 

resistant than those of healthy persons to the 

hemolytic action of saponin, carbon dioxide, 
acetic acid, etc., has not yet been settled, but 

the weight of evidence appears to be in favour 

of their possessing greater power of resistance. 

Nor is it yet settled what treatment gives the 
best results in paroxysmal hemoglobinuria and 
black-water fever. Obviously from the above we 
should try to increase the resistance of the 

patient's erythrocytes: this can be done by the 
administration of calcium?especially intraven- 

ously, as, amongst others, McCay and Sutherland 
have experimentally shown. This means of 

treatment should be aided by hypertonic saline 

solution injected intravenously, and, it may be, 

by the administration of cholesterin, to counteract 
the hemolysin present. But in addition to these 

measures we must use antisyphilitic treatment 
when we have to deal with a case of paroxysmal 
hemoglobinuria ; for statistics show that most 

of, if not all, such cases have the luetic taint. 


