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The  fact that : the kidneys excrete many large molecular substances (serum proteins, ~lextrins, complete 
.antigens, bacteria of the enteric group and others) can be regarded as established at the present t ime [3, 13,16, 
18,  19,  20]; - 

Terry, Sandrock, Hye and Whipple [20] and Addis [11] suggest that plasma proteins pass through the glo- 
merular membrane and when the function of the renal tubule is normal are completely reabsorbed in its proxi- 
mal regions. Under conditions of increased plasma protein concentration (10-11%), a.larger amount of protein, 
having passed the glomerular membrane, is not completely reabsorbed, and a significant portion of it appears 
In the urine. The amount of protein in the glomerular filtrate of a man is estimated at 50 g per day, and the 
concentration in the filtrate as 0.03 [3,18].  

There.are data on the influence of the immunological state of the body on the excretion of many antiger~s 
and viruses [1, 4, 5, 8, 10]. 

N. B~. Yafarova. [10"] suggested a role of the tubules in the-excretion of dysentery antigens by the rabbit, 
considering that i t  is secreted by the epithelium of the renal tubules. 

in the present study we attackea me following problems: 1) to estimate the excretion of dysentery antigens 
by the k idney  s of the dog, 2) to elucidate the influence of changes in diuresis on the extent of excretion of dy- 
sentery antigen, 3) tO study the influence of maximum reabsorption of glucose on the excretion of dysentery 
antigen, 4) to elucidate the iufluence of dysentery antigen on the re~ibsorption of glucose, 5) to determine the 
influence-of change in the immunological state of dogs on the .processes just mentioned. 

. E X P E R I M E N T A L  M E T H O D S  

Dogs weighing 8 to 18 kg were used as the experimental animals. The investigations were made during 
a prolonged experiment on 16 dogs. About an hour before the start of administration of the antigen the dogs 
were given a water 10ad Of 40-45 ml per kg body weight. Before administration of the antigen blood and urine 
samples were taken. We administered the antigen in.the amount of 0.1-0.4 mg per kg of body weight in a solu- 
tion of 500-800ml sodium thi0sulfate or glucose. The substance under investigation was given.by Intravenous 
drip during the course of each experiment. The experiment consisted of 5-6 clearance periods of 10-20 minutes 
each. The bladder Was emptied by catheterization or the urine was collected through a Pavlov-Orbeli fistula. 
In the .middle of the clearing period blood was taken. 

The  concentration of thiosulfate in the bllod and urine was determined iodometrleally, and the amount 
of antigen in.the blood and urine was determined by complement fixation in the cold. 

The immune serum-used in the reactiom was-a polyvalent precipitating anti-dysentery serum with a titer 
of 1 : 800,000,obtained from the Moscow-Municipal Bacteriological Institute; it had a complement-fixing titer 
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of l.g,O00,O00. Using this serum;i twonhlhave-been po;siblc to detect in I m l o f  the fh,id lit'iu};l,,.vc~tigaled 
0.0000005.g or-O.0005 nlg Of antigen.- The-amotmt of glomertrlar /'ca bsi~rptton ofglucose was calcMaled from 
the formula 

Rg= Pg 'Ot  -~ Mg .D(mg/min . )  

where Rig iS tile reabsotprion of gh,cose, .l'g the plasma gh,/:osq in rag%i, Ot.the thios,,lfate clcara0cc. Mg tfm 
urine glucose in mg?/o, and D rninutesof diur~4sis. 

The inVestigations began with ttie excretion of dyse ~tery antige Is.by 9 dogs .which:had not been imm,mized 
and 6 clogsimmunized with dysentery vaccine. The results.of the e.xperiment arc pre'sented in Table. l ;a ,~d 
agree withthe data from th e investigations of N. B~YafaroVa, A. A. Polncr and I. I~.L Khakberdyev (1956);: 

In the  following series of experiments, with the aim Of elucidating fl!e role of the g!ome.r~,!ar capsule ap.d 
the renal tubule in the pr0cess of excretion of-d.ysentdry antigm~ by the kidney, we carried ot~ t experiments with 
different Water'loads,i.e,~ the infusion of 300 to 8o0 m! o f  .soditun-thiosulfate .sol{ition along with the anttge~il. 

EX PER IME NT:AL R E S U L T S  

The results-of the experiments are shown in the acc0mpanying figure.. 
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Effect of Change in diuresis on antigen c learance.  

As isseen from tile figure, incrdascd d iurcsis iuthc uu- 
immunized (logs prodticcd a negligible, incresse i,, excrction 
of the hntigcu�9 Whehdiurcsis ~vas 2.3-2�9 ml/mi ]. the ex- 
cretion of antigen per minutc was 0.003- 0.005 rag; when d i- 
uresis was inc teased to.5-6 m 1/m in. the anloUilt o f~!n.t igcn qx -- 
cretdd was 0.005~ 02006 mg/njiii. What explaim such an in- 
sigt~ificant increa{e 0f antigqn e.xcretion When diure'sis is in- 
creased 2-3 t imcs~ Experiments showed daat increase or 
diuresis ifl the Unimmunized dogs was adco.mpanicd by a dt - 
crease in the concentration of the indicator substance 
~.!th diuresis of 2.3-2.5 ml /min .  , the conccn.trati0n 
of the indicator substance reached 0.5, with diuresis 
-increased to 5-6  ml/min,  the concentration of the 
indicator fell in. 2 cases to 0.25; In the immunized 
dogs iricrease in diuresis exhibited a positive effect 
on the-elimination of dysenteryantigens by' the body. 
This was eonfirmed by repeated'experiments on the 
same animals (Volnushka, Poll<an, Verny,-Eniseii Yarik; 
see Figure)2 

During relatively. . 10w diuresis (2�9 ml/min.) 
and. with indicator concentrations equal to unity, clear- 
ance of gntigen varied. withi n :range 2.43-4.5 ml/min. ,  
and Underconditions of increased diuresis (4-~3.6 ml/min) 
amounted to 4-6.6 ml/mina, (see Figure). The concen- 
trations of the indicator, in spite-of considerable in- 
creases in diuresis; did notdecrease,  

It musl~ be pointed out that raising the water load 
Increase of ditiresis are not accompanied by any significant change io the glomerular filtrate. From this-it may 
be conjectured that the increase in excretion of antigen, observed when the water load is raised, is connected 
first of all with the activity of the tubules�9 This conjecture is �9 by the fact- Of considerable activitation 
of antigen excretion by increased diuresis, especially in immunized animals (see Figure). 

The influence of  m a x i m u m  secretion of para-aminohippurie acid of maximum reabsorption of glucose 
on reabsorption of asc0rbie acid was demonstratedby the investigations of Selkurt. 1944. 

Pitts, 1944, established a blocking of the reabsorption of ceratin b y  increased reabsorpuon of glycine. 
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On the basis of these ittvestigations one nlay suggest tile possibility of a reciprocal effect of antigen and 
glucose on fl,clr excretion by the kLdn~,ys. With the object of elucidating tills we carried out the experiments 
of file followiltg series, It is well knowll that glucose in concentrations below its threshold value Is completely 
reabsorb*:d and not excreted in the urine. It, order to make possible an estimate of the speed of excretion we 
nlaiutaincd concentrations of gtncose in the blood of the order of 400-403 mgqo. 

W e  carried out the experiments on 6 utiimmunized aiid 6 immunized dogs. The stttdies carried otlt to 
investigate the effect of antigen on the reabsorption of glucose are presented in Table 2. From Table 2 it is 
evident that in nnimmunized dogs the excretion of glucos e in file urine amounted to 401.4-406.3 mg/mi l l . ,  
while the reabsorption varied from 347.8 to 385.1 rag/rain.,  i .e. ,  somewhat exceeded the maximum real~sorp- 
lion of glucos e established by Shannon, Farber and Troast (1041). 

Evidently antigen, when first introduced into the body, stimulates the reabsorbing system of the kidney 
and exalts the processes of  absorption. In immunized dogs, Under the infhtence of dysentery antigens the maxi-  
mum reabsorption of glucose declined about 30-33~ on the basis of the data of Shannon, and amounted to 162.8- 

24'/.6 mg/min.  . .  

study of the influence of maximum reabsorption of glucose on the excretion of dysentery antigens by the 
kidney revealed several pecularities of the process of clearing the body of antigen. 

Excretion of dysenteryantigens by the kidneys of unimmunized dogs under conditions of maximum reab- 
sorption of glucose was accomplished at a rate 3-4 times that in control experiments and amounted to 0.017- 
0.018 ml /min .  The concentration index of the antigen, in spite of the 2-21/2 fold increase in diuresis, did not 
decrease. Antigen clearance reached 4.3-4.5 ml/min. ,  exceeding that in control experiments 3-4 times (scc 
Table 2). Our experiments showed that maximum reabsorption of glucose increases the excretion of antigen 
by the kidneys of unimmunized dogs 3-4 times. In dogs immunized with dysentery vaccine the excretion of 
antigen by the kidney~ during maximum reabsorption of glucose reachcd 0.075-0.096 ml /min ,  and was in- 
creased 2-3 times in comparison With control experiments.  

In spite of the elevated diuresis, leading to glycosuria, the concentration index of the dysentery antigen 
remained equal to unity. Antigen clearance varied from 9.4 to 12.9 ml/min.  

On the basis of study of the results of the experiments of the series we suggest that maximum reabsorption 
of glucose, producing an overload of sugar; promotes increased excretion of antigen by the kidneys of unimmu- 
nized and immunized dogs. 

Investigation of the variations in filtration by khe clearing coefficient of sodium thiosulfate reveals some 
depression. It  might be suggested that complicated phenomena of reabsorption and secretion of antigen take 
place simultaneously in the glomerular apparatus of the kidneys, similar for example to the excretion of ure;t. 
If  a determining importance of reabsorption is recognized, then we should admit the possibility of significant 
filtration of antigen through the capsular membrane. 

However, according to the available data of Wallenius (1954) and Giebisb, Lauson and Pitts (1954) ill- 
tration of the macromolecular fractions is inversely proportional to the molecular weight. The proteins of 
human blood plasma, having molecular weights from 35,000 to 170;000, appear in the filtrate up to 0.03 %. 
It maT be supposed that the dysentery antigen, consisting of various fractions with molecular weights from 106 
to 10" and less, behaves in the blood as a substance consisting of various amounts of fractions with the above 
mentioned high molecular weights. If we assume that 1/10 of the total antigen present in the blood falls into 
the fraction having molecular weights of i0 s and less, then the amount of antigen appearing the glomerular 
l t r a t e  amounts to about 1/2000 of that found in the plasms (Webster, Sagin, Anderson, Breese, Freeman and 

~andy, 1953). 

On this assumption, as is seen from Table 2, the amount of antigen filterfng through in one minute is 
several times smaller than the amount excreted in the final urine in the same time. Under the stated condition 
of antigen filtration, in unimmunized dogs the amount of antigen excreted in the final urine is 13.2 times the 
amount in the filtrate. In immunized dogs the ratio of the excreted and filtered antigen rises to 61.9. 

From this there arises the necessity of admitting the existence of a second mechanism ofsecretion of anti- 
gen, i .e. ,  its secretion by the epithelium of the renal tubules, similar to the excretion by the kidney of colloidal 
dyes arid molecularly dispersed substances (phenol red, uric acid, phosphate, penicillin, para-aminohippuric 
acid, and others). 
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Secrction of antigen by.tim cellsof the rcnal rnbitles of unimrnunlzed and immunized animals t~ slgntfl-. 
eantly different. Before Immunization secretion exceeded filtration of antlEcn 10-13 times., in immunized dogs 
tecretion was 50-60 times flltratiom " 

The phenomenon of depression of maximum reabsorptton of glucose uuder the influence Of dysentery anti- 
geni found by us t may be regarded a s a partial blocking O f tubular rcabsorption of glucose ' brought about by all 
Increase in Secretion of dysentet'y antigens by the epithelium of the renal ttibules, similar tothE relations found 
for example ' In studying the influence of secretion Of para.-amlnotlippuric acid on the reabsorption of ascorbic 
acld.r and others). 

SUMMARY 

In 5ti% ot cases primary lntrotluction of dysentery andgen to unlmmunized dogs was accompanied by sUght 
excretion of antigens. Excretion of antigen s bY kidneys after Immunization was accelerated by5-6 times. In- 
creased diuresis In immunized dogs Increased antigen excretion correspondingly. Prior to Immunization, acce- 
lerated diuresls decreaqed the concentration index,the antigen excretion not being pronounced. Glucose loading, 
instituted tO maximal reabsorption, increased dysenteryantigen excretion.: The dysentery antigen depressed the 
maximal reabsorption of glucose in Immunized dogs. A certain relation In connecti0n with increased dysentery 
antigen excretion bykidneYs in the process of immunization maybe attribute d to functional Changes of cells 
of the giomerular apparatus. 
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