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There are a number of papers in the literature devoted to the question of absorption from serous cavities 
under various conditions. 

Starling discovered the absorptio~l of carmine and methylene blue from the pleural cavity in experiments 
on anesthetized dogs. Later it was found that other dyes as well as sodium chloride were readily absorbed from 
the pleural cavity and that this absorption was diminished when the central nervous system was excluded. 

O. M. Goldina [1] observed the absorption of methylene blue from the ~leural cavity in man. Studies oil 
the absorption from the pleural cavity of various contrast media ('Sergosin" Thorotrast, barium sulphate)revealed 
that these substances were absorbed mainly through the parietal pleura [4]. Experiments on rabbits and mice were 
used for the study of penicillin absorption from the pleural cavity and showed that when the pleura was inflamed 
ItS absorption was redt, ced [6]. 

V. P. Plosky (1955) discovered that chloral hydrate and barbituric acid derivatives were welt absorbed from 
the pleural cavity in animals, tle succeeded in producing fairly prolonged narcosis in animals by intrapleural 
injection of narcotic substances. 

The existing views on the spread of substances absorbed through the mesothelium can be s'.:mmarized as 
follows: true solutions, once absorbed, pass predominantly into tlie blood capillaries and partially into lymphatic 
capillaries; colloidal solutions pass predominantly into tile lyTnphatic vessels and partially i:~m tile blood vessels, 
while suspensions pass into the lymphatic system exclusively [3]. 

The mechanism of absorption from file pleural cavity is explained in various ways. While some autl:ors 
explain absorption from serous cavities by physico-chemical factors (diffusion, osmosis), V. N. Orlov [5], 
A. A. Bogomolets (1908) and ofllers regard It as an active bioIogic process regulated by the central nervous system. 

The use of radioactive isotopes has made it possible to study the distribution of substances absorbed from 
the pleural cavity in the viscera (a study not previously feasible), using imrapleural injections of dye solutions 
or saline solutions. 

The present work is concerned with the study of radioactive phosphorus absorption from the pleural cavity 
under ordinary conditions and against the bacl:ground of artificial pneumothorax. 

E X P E R I M E N T A L  M E T t f O D S  

Experiments were perforined o:1 15 rabbits. Under manometric control radioactive phosp1:orus in ~he form 
of the sodium salt NaallPa~O 4 was injected into the pleural cavity in the dose of 50 million impulses per minute 
per 1 kg body weight. Samples of blood were then withdrawn horn the pinna vein at constant intervals of time 
(3, 5, 10, lg, 20, 30, 45, t30, 90, 120 minutes) and their pa~ content determined. Two hours after administration 
of I~ :~ the animals were sacrificed (electric current) and the liver and lungs removed for pa2 determination. 
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E X P E R I M E N T A L  R E S U L T S  

As a result of these experiments i t  was found that radioact ive  phosphorus was absorbed fairly rapidly and 

in appreciable amounts from the pleural  cavi ty  into the blood. Thus, 3 minutes after administrat ion of rad io-  
active phosphorus tntrapleural ly the percentage of its take up in the blood was 18.25 in rabbit  No. 1, 18.75 In 
rabbit No. 2 and so on. The amount of radioact ive phosphorus in the blood increased wifll t ime and In most  
experiments reached a maxh'num after 20-30 minutes (Table  1). 

T A B L E  1 

Dynamics of Radioactive Phosphorus Absorption From the Pleural Cavi ty  into the Blood 

E~pe~l~ amount of ] 
ment  |phosphorus | 

/ administered 3 
No. / ( imp/ '?nln/ ig j rain 

/ tissue~ -I 

o]o uptake in blood after 

5 
rain 't 10 15 20 30 , 45 [ 60 90 

9 
10 
11 
12 
13 

5 100 
5112 
5 225 
5 200 
5 250 
4 436 
5 254 
5 000 

Abso~ ~flon under ordinary conditions 

18.'2_5 33A 41 / ,t7.3 559 ] 531 
18.75 22.9 43.75 84.75 ~4301 69.7 

72.i I 93.5 / 

23 57.2 (32.5 ~ 30 44 
4'2.5 as 68,5 I 31 6 665 

79.3 80,1 ~ 90.1 91.3 84:2 
29.4 47 ] 89.2 71,5 58.2 

61 
40.75 
63.73 
00 
29.1 
59.5 
05 
~01.2 

Absorption under ccnditfons of ar t i f ic ia l  pneumothorax 

4 900 14 7 3't5 45.7 
5010 -'244 366 45.5 
5 200 16 29.9 52.7 
5 0&5 21.8 33.2 48.3 
5 200 18.3 38 51 8 

83.2 90.7 
83.5 64_25 
50.0 50,75 
80.4 67.5 
23,1 t l9  
89.5 79 
85.5 74.1 
97.2 lob 

69381 626 I134 
61 t 51.t ] 47,1 
74.25 li07 /~a3.o. 
68.2 /69 .5  },21.6 
62.2 } 716 il27 

108.3 
101.1 
99.1 
95.4 

124 
73.7 
867 

100~ 

65.7 ] 6 1 8  I 41.25] 50.4 
82.5 / 55.5 [ a6.7 I 49.5 

122 [129 I 5~,2 
7~1 7~.5 i 52.a ~ 46 

�9 , 405 68.3 150.4 ] a,2_s I 

M. ya .  $ubbotin [7], studying absorption of dye-stuff  from tile abdominal  cavi ty  in rabbit,  discovered e la t  
resorption occurred most vigorously during the first 30 minutes. 

Investigation of the deposition of radioactive phosphorus absolbed from the pleuraI cavi ty  in some of tim 
viscera revealed fl~at after 2 hours 1 g of liver contained such an amount of radioact ive  phosphorus that i t  gave, 
on the average,  10,048 i m p ] r a i n  with fluctuations from5,604 to 16,05G i m p / r a i n .  I g of lef t  lung contained 
amounts of radioact ive phosphorus giving the average of 7,0C�imp/min with fluctuations from 2,800 to 16,880 
imp/rain.  These data show that the radioac~ve  phospt',orus absorbed from the pleural  cavity, was deposited in 
the liver to a greater extent  ~ a n  in the lungs. 

In the second series of e• a study was made of radioact ive phosphorus absorption from the pleura1 
cavity ip rabbit  under conditions of ar t i f ic ia l  pneumothorax. The air was introduced into the right pleural  cavity,  
~mder sterile conditions, thrice at  24 hour intervals by means of the Kochkachev pneumothorax apparatus. 

Fifty mi of air was introduced in the first instance, 65 m l  in the second and during the uhird adminis t ra-  
tion the air was introduced until the intrapleural  pressure reached slightly positive values (+ 2 cm of wamr). 

The geneia l  condition of the rabbiL~ after appl icat ion of ar t i f ic ia l  pneumothorax was not al tered apprec ia -  
bly. The increased rate of respiration noticed direct ly  after ~he procedure returned to normal after a few re.inures. 

The results of these experiments demonstrated that the absorption of radioact ive  phosphorus from the 
pIeural cavi ty  into the blood in the presence of ar t i f ic ia l  pneumothorax was slowed down. Under these condi-  
fioas the percentage uptake into the blood after 120 mhmtes was 40.5-59.2 (Table 1) as against  73.7-124 under 
normal conditions. It must be noted that '  while the degree of absorption of radioact ive phosphorus is 1o'vered in 
~he case of pneumothorax, its maximal  accumulat ioa in die blood takes place  in tim major i ty  of cases s imilar ly  
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to control animals, i. e...~t the 30th mhmte.  R. O. Fal telberg and L. B, Aksetrod [8] observed slowing of neutral 
red absorption from the pleural  cavi ty  of dogs in the presence of ar t i f ic ia l  pneumothorax, 

Deposih~n of radioact ive phosphcirus ia the liver 2 hours after its Introduction into the pleural  cavi ty  
agMnst the background of ar t iRciaI  paeumotborax occurred to a greater ex tem than In conUel animals (Table 2). 
It was also deposited to a greater extent  in the left lung. Thus, under ordIllary experhaentaI  conditions its per- 
centage uptake in the left  lung was 54-317.4 while with pneumothorax i t  wa.~ 368-552.5.  

It must be mentioned that there Is a difference between the deposition of radioact ive phosphorus in the 
right and left  lung under ordinary conditions and against the background of ar t i f ic ia l  pneumothorax. In the 
former case considerably more radioact ive phosphorus is deposi ted in the right lung as compared with the left. 
This possibly depends on the fact that radioact ive phosphorus is introduced into the right pleural cavity. In the 
case of ar t i f icial  pneumothorax more phosphorus is deposited ict the left, noneompressed, lung than in the right, 
compressed, lung. 

When 1 g of right lung (on the side of pneumothorax) showed act ivi ty  of 8,560-11,800 imp/rnin it reached 
18,700-27,000 imp/rain in the left  lung (Table 2). 

TABLE 2 

Distribution of Radioactive Phosphorus Absorbed from the Pleural Cavi ty  tn the Viscera 
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Note. In the column . labelled "Lungs" in the section "Against backgwund of ar t i f ic ia l  
pneumothora• the numerator values refer to data on the left lung, the denominators 
to data on" the right lung. 

No experimental  data are avai lable  at presep.t for the exp~,anation of this phenomenon. It may be that 
dte smaIter deposition of radioact ive phosphor,is in the compressed lung is determined by impaired circulation 
h~ it. A big role is doubtless played also by neuro-reflex influences arising from plearal  receptors in the course 
of ar t i f ic ial  pncumothorax application.  These questions are to be the subject of further investigations by the 
present authors. 
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The following conclusloll~ can be d~awn on the basis of the present e• 

I~adloaetlve phosphorus Is rapidly absorbed from tile pleural cavity: it Is detected In the blood In appre- 
ciable quantities as early as 3 mhtutes'f011owhlg its hltxoduction into the pleural cavity, Its accumulation 
reaches a maxlnmm after 20-30 minutes, followed b), a gradual decline; ill a number of eases a seeo~d I~mxhnun~. 
b seen after 120 minutes. 

The radioactive phosphorus absorbed from dm plcnrat cavity is deposited in the viscera. As soon as 2hours 
later radioactive phosphorus is found in con.qderable amounts in ihc liver and lung, its cottlent il~ the former 
being higher than in the latter (left). 

lladioacdve phosphorus absorption from the pleural cavity proceeds less vigo-ous!y under co:Mftlons of 
artificial pnemnothorax. It Is first detected in tile blood after 3 rllinllteS and reaches a n|axhnt!m at |he 2,')th- 
3t)th mhmte, as Ill the case of ordinary condltiolls; after 2 hours the amount of radloac|ive phosphorus absorbed 
laIo the blood is considerably less than under ordinary conditions. 

l~adloacttve phosphorus absorbed from the pleural cavity in the presellce of artificial pneumothorax t~ 
deposited ill tile liver and hmgs to a greater extent than ul~der ordhmry conditions. 

More radioactive phosphorus is deposiled in the left, mmcnnpressed, lung as compared with tile right one 
which is compressed by the air. 

S U M M A R Y  

Absorption of radioactive phosplmrus from the pleural cavity was studied under normal conditions aud 
against tile backgrotmd of artificial pueumoth,nax, Radk~aetive phosphorus in the form of a sodium salt was 
injected at the rate of 50 million impMses per minute per kg of N~dy weight into the pleural cav~,ty under 
manometric control. I)epositi~m of radioactive phosphorus in the blood and in internal organs (liver, hines) 
was dcterminco. Three miimtes after tim injection radioactive phosplmrus was evident In the blood, the maximum 
concentration I~|ng reached in 20-30 minutes. Two hours later, cumiderable portions of radloactive phosphorus 
were evident in the liver and hmgs. 

Artificial pbeumothorax lowered absorption of radioact, ive phosphorus, but raised its depusition in the liver 
and lungs. Deposition of radioactive phosphorus tn the left normal hmg was higher than R1 the right collapsed 
ofle, 
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