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Water in an organism is usually divided into in t racel lular  and ext racel lu lar .  The determinat ion of the volumes 
of in t racel lular  and ext racel lu lar  fluid is of considerable prac t ica l  importance since in many pathological  processes, 
in part icular  those accompanying edema,  changes of the water balance of an organism are observed. Several  methods 
have been proposed which were based on inject ing a substance into the organism which is uniformly distributed in 
the invest igated space,  after which the degree of its dilution is ca lcu la ted .  

The ext racel lu lar  fluid was determined by means of substances which do not penetrate  into the c e l l :  sodium 
thiocyanate ,  manni to l ,  sodium thiosulfate,  inulin,  e tc .  The most widespread method (by virtue of s impl ic i ty)  is 
the use of sodium thiocyanate ,  but it  yields somewhat overest imated figures as a consequence of its par t ia l  binding 
with the cells of the l iver and erythrocytes [2]. The high molecular  weight of inulin impedes its penetrat ion inside 
the ce l l ,  but i t  does not combine with plasma proteins, which permits i t  to be used for accura te ly  determining the 
intraceUular fluid.  

The total  quantity of fluid was invest igated by means of ant ipyrine,  which n ice ly  diffuses and is uniformly 
distributed in a l l  tissues [1]. 

The most accura te ,  but not always accessible ,  is the method with the use of heavy water.  The int racel lular  
space is ca lcu la ted  by the difference between the total  volume of fluid and the ext racel lu lar  water.  

Of great interest is the one-stage determinat ion of the volume of the intra-  and ext racel lu lar  fluid, which 
makes it possible to study the interrelationship between these values when investigating one an imal .  Determinat ion 
o f  the extracel luIar  space by means of sodium thiocyanate  and thiosulfate is the simplest method but both these 
substances stain with the same reagents as ant ipyrine.  Furthermore,  the determinat ion of ant ipyrine,  as was sug- 

gested in the l i terature [1], is cumbersome and requires spectrophotometry in view of the weak intensity of the stain.  

The purpose of our investigations was to develop a convenient method for a one-s tage determinat ion of the 
volume of in t ra-  and ext racel lu lar  fluid in rats with the use of inulin, which does not impede  the investigations of 
ant ipyrine,  and also a modif icat ion of the method of determining inulin and the development  of a new method of 
determining ant ipyrine.  

The method of determinat ion is as follows. Before the exper iment ,  into a 5% solution of ant ipyrine we add 

inulin based on 20 mg per 1 ml and dissolve it with slight heat ing.  The weighed samples of the substances must 
be taken very accura te ly .  Under l ight ether anesthesia the abdominal  cavi ty  of the rats is opened and bi la tera l  
nephrectomy is performed (in order to avoid excret ion of the investigated substances). Then 1 ml of the prepared 
solution is in jec ted  by an accurate ly  graduated syringe into the inferior vena cava.  The abdominal  cavi ty  is sutured, 
the rat weighed, and after 3 h the rat is again anesthesized,  the abdominal  cavi ty  opened, and not less than 3 ml 
of blood is taken from the abdominal  aorta by a syringe washed with heparin.  The blood is centrifuged at  2500 rpm 
for 15 rain. Inulin and antipyrine is determined in the p lasma.  
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Water Spaces in Rats Weighing 90-150 g (in 0]0) 

Test substances 

Antipyrine . . . . . . . . . . .  
Inulin . . . . . . . . . . . . . .  
Inulin and antipyrine . . . .  

!Number I Extracellular  
of an i -  Total  water t space 
mal  _ j  

23 
24 
36 

Int racel lu lar  

space 

64,6--+1,59 

64, l ~ l ' ,  17 
20,3-40,38 
20 ,0•  44,0___1,19 

To determine inulin we used our modif ica t ion  of Schreiner 's  method [5]. The proteins were prec ip i ta ted  with 
zinc sulfate and caustic soda. We dissolved 12.5 g of zinc sulfate in 125 ml  of 0.25 N solution of sulfuric acid  and 
brought the obtained volume up to 1 l i ter  with dist i l led water .  To 8.5 ml  of this solution we added 0.5 ml of plasma 
and 1 ml  of 0.75 N solution of caustic soda. After 30 min the fluid was f i l tered through a dense paper f i l ter .  To 
1 ml  of the f i l t ra te  we added 1 ml of 0.1% freshly prepared resorcinol solution in 96% ethanol  and 3 ml  of 30% 
hydrochloric ac id .  The test tube with the solution was p laced  in a waterbath for 30 min at a rigorously main ta ined  
temperature  of 80 ~ and was shaken per iod ica l ly .  Then the test tube was cooled for 5 min in running water and 
co lor imet r ica l ly  analyzed  on a photoe lec t rocolor imeter  with a green fi l ter (wavelength 508 mp)  in a 10-ram wide 
cuvet te .  The invest igated fluid was compared  with dist i l led water.  

The cal ibrat ion curve was constructed using solutions with concentrations from 10 to 150 mg%. The ex t race l -  
lular  space is expressed in percent  of body weight.  The ca lcu la t ion  is performed by the formula:  

quantity of in jec ted  inulin (in mg) x 100 
Volume (in ml) = 

concentration of inulin in p lasma (in mg 0]o) 

volume (in ml) x 100 
Volume (in 0]0) = 

body weight (in g) 

Consequently, 

Volume of fluid (in 0]o) . . . .  quantity of in jec ted  inulin (in mg) x 10,000 
concentrat ion of inulin in plasma (in mg 0]o) x body weight (g) 

The ant ipyrine is de termined by the method proposed by us: to 1 ml  of plasma add 1 ml  of 100]o solution of 
t r ichloroacet ic  acid,  after I0 rain centrifuge (10-15 rain at  2500 rpm), after which fi l ter  through a smal l  cotton 
fi l ter .  To 1 ml of f i l t rate  add 1 ml of the reagent  with t r ivalent  i ron.* 

After 10 rain the f i l t rate is ana lyzed  co lor imet r ica l ly  on a photoe lec t rocolor imeter  with a blue filter (wave- 
length 458 mp)  in a 5 - m m  wide cuvet te .  A comparison is made  with a solution containing 1 ml of dis t i l led water,  
1 ml of 10~ solution of t r ichloroacet ic  acid,  and 2 ml of the reagent  with iron. The ant ipyrine space is ca lcu la ted  
by the formula given for inulin.  

Determinat ion of the spaces was carried out by the described method on 36 rats weighing from 90 to 150 g. 
In addit ion,  we made a separate determinat ion of the ant ipyrine and inulin spaces in order to e l i c i t  whether the 
presence of inulin affects the determinat ion of ant ipyrine and vice versa. As is apparent  from the tab le ,  the data 
obtained coincide.  

The inulin space of rats weighing more than 200 g varied within the l imits  of 14.8-18.8%, whereas the ex t race l -  
lular space increased with decrease of body weight [4]. 

To check these data we set up an addi t ional  series of experiments  on five rats weighing from 250 to 800 g. 
The inulin space of these rats was 17.8 i 0.81%. The ant ipyrine space,  which was 47.8 i 3.000]oalso differed. Con- 
sequently, in older rats the water content decreased,  especia l ly  at the expense of the in t race l lu la r  space,  which was 
30.0 • 2.980]0. 

*Ferric chloride 33.45 rag ,concent ra ted  nitr ic ac id  25 ml ,  and dist i l led water up to 1 l i te r ;  filter the solution. 
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It was of interest to compare  the magnitudes of the ext racel lu lar  space obtained by various methods. For this 
purpose we determined the th iocyanate  space of 7 rats by the method proposed by Bowler [3]. The data we obtained 
co~esponded to the data in the l i tera ture ,  being equal  to 29.4 e 1.07% of body weight.  Consequently, the th iocyanate  
space is somewhat overes t imated in comparison with the inulin space,  which is in accord with the data of Morrison 

[41. 

Thus, the proposed method makes it possible to simultaneously determine the main water spaces of an organism 
in experiments on small  animals .  
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