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The mechanism of action of the antidiuretic hormone, according to present-day concepts, is based on the 
fact that under the effect of this hormone the epithelium of collecting tubules begins to secrete according to the 
apocrine type. Apparently, the enzyme hyaluronidase enters the composition of this secretion. This enzyme de-  
polymerizes the hyaluronic structures of the interstitium and the intercellular cementing tissue, with the result 
that the wall of collecting tubules becomes permeable to water [3, 4, 6, 7]. 

The phenomenon of apocrine renal secretion has been described a number of times in various morphological 
and electron-microscope works [15, 16], but only A: G. Ginetsinskiy and his co-workers [9, 4] established the 
connection of this phenomenon with the action of the antidiuretic hormone. 

We thought it interesting to investigate the effect of the antidiuretic hormone on the content and distribution 
of the nucleic acids (RNA and DNA) in the epithelium of the collecting tubules, since it is known that nucleic 
acidspart ic ipatein protein synthesis; including the synthesis connected with the process of secretion [1, 2, 5, 8, 9, 
10, 12, 13, 14]. 

M E T H O D  OF E X P E R I M E N T S  

The study was carried out on 16 adult white rats, weighing from 200 to 250 gm, and on 32 ratlings, one to 
33 days old which were in a state of hydration and antidinresis. The kidneys were obtained for examination within 
an hour after the introduction of water into the animals'  stomach in a ratio of 5 ml 'per  100 gm body weight, or 
within 30 minutes after a subcutaneous injection of 15-30 m. u. of pituitrin. The material  was fixated in Carnoi 
fluid. The processing for RNA determination was carried out by means of methylgreen-pyronine according to 
Brachet, or with hallocyanine as per Einarson [11] with an obligatory control by means of ribonuclease. DNA was 
determined by the Felgen method [11]. 

In a number of cases, for the histochemical characterization of the secretion, we carried out the reaction 
on protein as per Daniel-Pierce-Barsmn [11 ] which enabled us to elicit simultaneously certain amino acids (tryp- 
tophan, tyrosine, and histidine) which enter into the molecular composition of all proteins investigated up to the 
present time. 

R E S U L T S  OF E X P E R I M E N T S  

In hydrated adult animals the collecting tubules are lined with cells of cuboidal epithelium with a centrally 
located nucleus. 
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The height of cel ls  is almost uniform, with the result that the lumen of the tubule possesses c lear ly  defined 

and even outlines. RNA in the cei ls  is found in very small  i~uantities and is evenly distributed over the entire 

cytoplasm (Fig. 1, a). Thanks to the fine dispersion character is t ics  of RNA part ic les  an impression is created of a 

diffuse calora t ion of the cel ls '  cytoplasm. The RNA content of the ep i the l ium of the col lec t ing  tubules is uniform 

over the entire length of the tubules. Results obtained in e l i c i t ing  RNA part ic les  as per Brachet and Einarson are 
comple te ly  ident ica l .  Upon t rea tment  of the sections with r ibonuclease,  it  is possible to comple te ly  split  the RNA 

in a l l  segments of the col lec t ing  tubules, except ing the top of the pap i l l a  where a very slight colorat ion of cel ls '  
cytoplasm is pa r t i a l ly  preserved, due to the apparently non-specif ic  character  of the cells.  

r ,g .  1. RNA distribution in the ep i the l ium of col lec t ing  tubules of adult  
rats. a) Under conditions of aqueous diuresis; b) after pi tui t r in injecti.on. 
RNA e l ic i ted  by the Brachet method. Magnificat ion.  oc. 10 x ,  obj. 60 x ,  
immersion.  Drawing made by means of a drawing apparatus. 

Under the effect  of pituitr in,  in the major i ty  of ep i the l ia l  cel ls  of the ini t ia l  segments of the col lec t ing  
tubules situated in the medul lar  rays, a def ini te  apocrine secret ion takes p lace .  The apica l  ce l lu lar  ends have 

indistinct,  somewhat loose contours. In some areas a separation of the entire ap ica l  pole  of the cel l  into the 
tubular lumen can be seen. In a number of secretory cells,  in their ap ica l  part, one can observe formation of 

fair ly large,  compac t ly  situated RNA granules. It can also be seen that, in apocrinia,  together with the separation 
of the apical  part  of ceils ,  there is also a secretion of colored granules in the iumen of the tubule, la ter  e l ic i ted  
in the composit ion of the secretion which fills the col lect ing tubules (Fig. 1, b). 

Within 80 minutes after the in ject ion of pituitr in,  no secret ing cel ls  can be found in the ep i the l ium of the 
tubules at the base and medium third of the papi l la ,  although their lumen is f i l led with secretion. The ep i the l ia l  
cells  in this section are f lat tened,  their nuclei  oriented along the tubule and are separated from the lumen by a 

narrow, thin p lasmat ic  rim. The RNA content in the cytoplasm of these ceils is considerably higher than in the 
corresponding segments of the tubules of hydrated animals.  At the apex of the pap i l l a  the character  of ep i the l ia l  
l ining and the RNA quantity in the cel lular  cytoplasm is not al tered.  

In contrast to what can be observed in the RNA study, the change tn the content and distribution of DNA, 
determined according to Felgen in the membrane  and chromatin of the ep i the l i a l  nuclei  of the col lec t ing  tubules 
following inject ion of pituitrin,  could not be ascertained.  

According to modern concepts, RNA serves as a matr ix for the synthetized protein, and its formation is 
always preceded by an increased RNA concentrat ion in the cells.  On this basis, we would expect  the formation 
of a protein secretion also under apocrine secretion. Upon ver i f icat ion of this assumption via h is tochemical  
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reaction on protein as per Daniel-Pierce-Barston, it was found that the secretion obtained in the tubular lumen 
had a large quantity of amino acids of histtdine, tryptophan, and tyrosine. Thusl the secretion of the epithelium 
of collecting tubules, under antidiutetic conditions, is undoubtedly of protein nature. 

Fig. 2. Development of renal reaction to the antidiuretic hormone during 
ontogenesis, a) Absence of a reaction to the injection of pituitrin in the 
collecting renal tubules of ~ 13-day-old rafting; b) apocrine secretion of 
the epithelium of collecting renal tubules of a al-day-old ratting after 
the hormone injection. RNA elicited by Brachet method. Magnif.: oc. 
10 X, obj. 60 x, immersion. Drawing made by means of drawing apparatus. 

It is known that kidneys of newborn are insensitive to the antidiuretic hormone, and that the property of 
reacting to the hormone by means of a canalicular antidiuresis originates only during the posmatal ontogenesis. 
In this connection, we studied the distribution and content of nucleic acids in the renal collecting tubules at 
various periods of postnatal development. During the first three weeks of postnatal life a small quantity of RNA, 
evenly distributed over the cellular cytoplasm, is elicited in the epithelium of the tubules. No difference is yet 
observable during this period in the RNA content in hydrated and dehydrated animals. Neither are there any 
changes noted after the injection of pituitrin (Fig. 2, a). Only starting on the 22nd day, the hormone injection 
induces an enhanced RNA synthesis in the epithelium of the collecting tubules. 

During the same period of time characteristic pictures of apocrine secretion make their appearance. 

Toward the 31st-33rd day these changes are as clearly expressed as in adult animals (Fig. 2, b). The co- 
incidence should be noted of the periods of appearance of RIgA changes in the cellular cytoplasm of the collecting 

tubules and the formation of renal hyaluronic structures which represent the action substrate of the antidiuretic 

hormone [6]. 

In summarizing all above-stated, we can arrive at the following conclusion. 

In the epithelium of the collecting tabules of adult animals and railings over 20 days old, under the effect 
of the antidiuretic hormone a redistribution and enhanced synthesis of RNA takes place; this process precedes the 
formation of the secretion discharged into the lumen of the tubule. Histochemical analysis of the secretion con- 

firmed its protein nature. 
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Thus, the idea that the secretion, discharged by the epithelium of the collecting tubules, contains a hyal- 
uronidase enzyme finds its new, indirect co[roboration. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some or atl o f  th is  peri- 

odical  l i terature may well  be avai lable  in Eng l i sh  translation.  A complete list of the cover-to- 
cover English translations appears at the back of this issue. 
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