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saline and a carefully measured amount (I cc/ICg) 
injected into the dog whose blood volume is to be 
measured. After allowing a variable time for mix- 
ing, a sample was removed, its radioactivity measured 
directly and compared with that of the sample in- 
jected. The blood volume was a simple matter of 
division. To determine red cell and plasma volume, 
the hematocrit provided the necessary relationship for 
the calculation. 

We determined the radioactivity of the recipient 
dog's blood a t  various intervals after the injection 
in order to determine whether there was a curve of 
disappearance as there is with the dye method; we 
found no loss of activity for several hours which was 
more than long enough for thorough mixing. How-
ever, a slight but increasing loss of P,, from the red 
cells was observed thereafter, confirming previous ob- 
servations of Hahn and H e ~ e s y . ~ . ~  I n  this respect 
radioactive phosphorus presents a disadvantage over 
radioactive iron which, as already mentioned, remains 
for a long time within the red cell. On the other 
hand, for ease and simplicity, the method here de- 
scribed enables a determination to be made on one 
single sample of blood froni the dog to be tested 
and but two direct determinations of radioactivity on 
the Geiger counter. Incompatibility of donor and 
recipient, though rare, will make the test valueless be- 
cause of hemolysis. Our results confirm those of 
Hahn et a1.,2 in that the blood volume as determined 
in the above-described method is lower than that ob- 
tained by simultaneous determinations with the blue 
dye (T-1284). Additional details will be described 
later. 

The authors are indebted to Dr. John H. Lawrence 
for supplying the radioactive sodium phosphate and 
to Dr. Carl Moore for the Geiger counter used in these 
experiments. 
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F R E E Z I N G  M Y R I A P O D S  F O R  P H O T O -  

G R A P H I N G  


P3ZoToGRAPE1NG srnall myriapod% such as pauro-
pods 1.5 mm in length, presents many difficulties. 
~ i ~ t ~ ~ t i ~ ~is pronounced when they areespecially 
inactivated or killed. The application of anesthetics 
such as ether, chloroform, chloretone, etc., to immo- 
bilize them was not found satisfactory because of 
ensuing contraction and distortion. Specimens pre- 
served in alcohol or formaldehyde were likewise found 
to be misshapen. 

4 L. Hahn and G. Hevesy, Nature, 144: 72, 1939. 

Slow killing in a sealed moistened cell chamber 
mounted on a glass slide was tried. By applying 
heat from a 60-watt bulb a t  a distance of 6 to 8 inches, 
the specimens became immobile in a few minutes. 
This procedure partially solved the problem of get- 
ting the desired relaxation but was discontinued when 
found to be rather erratic. 

Finally, quick freezing was tried and found success- 
ful. A small glass circular cell was placed on an ordi- 
nary glass slide and the bottom covered with thick, 
black absorbent paper or a mixture of 3 parts plaster 
of Paris and 1 part powdered animal charcoal. Mois-
ture was added, live specimens placed within, and the 
cell sealed with a cover slip. The specimens were* then 
exposed to a temperature of -12O C for about 25 
minutes which killed them and a t  the same time pre- 
served a nearly normal appearance. 

A fixed focus camera used with a compound micro- 
scope was prepared ahead of time. For our set-up it 
was found satisfactory to use a Bausch and Lomb sur- 
face illuminator. When the specimens were ready 
they were taken froni the freezing chamber and im- 
mediately photographed. I f  desirable the cover slip 
may be removed during exposure and replaced im- 
mediately after to prevent drying. Thus, the same 
specirrien may be used more than once. With the light 
source a t  our disposal it was found best to keep ex- 
posure time & second or less, since a longer period 
tended to curl and dry the specimens. This freezing 
method should be equally applicable in photographing 
other small organisms. 
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