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The experimental work of Warthin, Caroline and Thomas ~ and of E. B. Berkhln [1, 4] is devoted to the 
effect of narcotic substances on the renal circulation. The first authors observed a decrease in the renal Mood 
flow of dogs under the influence of pentobarbital (by'the phenoL~Mt'onphthale!n clearance-coefficient). E.B. 
Berkhin ~,bserved a decrease in the renal filtration of do~s Under ~ e  Influence of narcotics. In two clinic:il 
w6rks devoted to this ploblem, there is a difference of opinions: ~ .  Ya. Ramer [4] reported that renal blood 

r 

flow decreases during barbamil*sleep (by the phenolsulfonphthMe2xn clearance coefficient), while N. A. Ratne~ [5] 
,Jstng the same method, observed an increase in the "effective r ~ a l  blood flow ~ during the action of chloral 
hydrate and barbamil. Both investigations were carded" out on F*xients with hypertension. 

Since the data regarding the effect of narcotic substances on the renal circulation are insufficient and vary, 
further investigation of fills problem is essential. Such inves t ig~ons  have a practical aspect as well, since 
narcotics are widely and successfully used in the treatment of hyT, ertension. These circumstances induced us to  

carry out the present work. Taking into account the early incluff~ma of renal ischemla in the general pathogenetic 
chain of hypertension, we considered it essential to set up experL~ents on animals with experimental renal hype to 
tension as well as on healthy dogs. 

E X P E R I M E N T A L  METHOD 

The work was carried out on female dogs (2 healthy ones ~ 3 with experimental renal hypertension), 
whose perlneum had been pierced previously by  a catheter in orde.r to facilitate the c~llecttaa of urine."'Renal 
hypertemion was produced by constricting both renal arteries for ~wo seconds. When die experiments began,  the 
hypertension had lasted from 1 to 3 years. 

The blood pressure was determined by Korotkov's auseulta~-'x'y system on the common carotid artery which 
was brought out into a cuff of skin. The renal circulation(periv=bular and corpuscular) was investigated by 
means of parallel determinations of the diodrast and endogenous creatinine clearance coefficients. The diodrast 
concentration in the blood did not exceed 5 mg~7~ in all the expe=iments, diuresis was not less than 1 ml per min-  
ute. Urine was collected and blood samples haken at 15 minute intervals. 

The amount of reabsorption and the filtration fraction wet ,  calculated from the data of the experiment. 

Chloral hydrate was administered as a 3 g dose in starch s~ut ion in all enema; medinal as 0.015-0.02 mg/kg 
and barbamil as 0.01 mg/kg in salt solution intravenoutiy; l u m ~  as 0.01-0.015-0,02 mg]kg internally. The 
indicated doses had a slightly sopoiific effect:. In all, 14 experiments were carried out. 

* A my tal. 
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K:; I 'EI~IMENTAI,  RESDLTS 

The sop~rific effect de~t-lt.~'~-d f.~s,cr duri.:', p.arcmeral and slower d,,ring e.tcral admi,lstratlo. ~ff the 
s~bsta:ic~.~s t~.dcr itlvcsti2:ati~ax. "., :he :sop,,rilit" elf cot developed, the arterial press.re decreased. This decrease 
~as less cbviolts ill hcaiflty d~:s ( ]9 [7  to t7/20 111111) than it} do~;s with hyf',ertension (~0/35 ram.). Similarly, 
the bl~xJ flow in the kiducys &=.c~.ea~ed. more ill the peritub.!ar vessels thalt in the glomerult. 
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Lowered blood pressure (1 - t - r  2 - diastolic), 
decreased renal blood flow (by ~ e  diodrart c lear-  
ance coefficient; columns) and F~tmLion (3 --by 
�9 e creatinine c |earance coefficient.  4 -  amount 
of diuresis per minute)of the d ~  3 Vesta under the 
Influence of barbamll. T~e figures below 
indicate the extent of reabsort~doa. Each column 
corresponds to a 15-minute period of observation. 

The kidneys of healthy dogs and of dogs 
with hypertension reacted to approximately the 
same extent. The diodrast clearance coefficient 
decreased 50-6:~, under the influence of chloral 
hydrate, 30-4~b under that of medlnal and 
barbamil, 30-53% of luminal. The ~reatlntne 
clearance coefficient fell 28-4~o during admin- 
istration of chloral hydrate, 8-30% under the 
int'luence of medina1 and barbamil and 11-Lm~b 
of luminal. T h e  maximurm of the two coeffi- 
cients did not always coincide in time. The 
filtration fraction always increased; the reabscrp- 
tion rose; diuresit decreased from 3.4-8.5 (before 
theexperiment) to 1.4-5.8 ml per minute. The 
onset time of the maximum change, as well as 
the extent of the changes in renal c~rculation did 
not coincide with the initiation and extent of 
change:; in the blood pressure in the majority 
cases (see falustration). The blood pressure always 
changed relatively less than the renal blood flow. 
This is especially evident when narcotics were 
administered internally, when a small decrease 
in the blood pressure was accompanied by a 
marked decrease in renal circulation. 

D I S C U S S I O N  OF RESULTS 

It is impossible to establish a direct con-  
nection between the changes in renal e i r c , a l a t~  
under the influence of narcotics and their deprest- 
and effect on the central nervous system or their 
moderate effect on the contractile elements_of_ 
the kidney vessels. With these two assumption, 
an inc:rease in kidney clrculadon could be ex-  
pected, since N. G. Gavrilov's work [3] has shown 
that when chloral hydrate solution is passed through 
an iso! ated Mdney. its vessels expand. The de-  

pression of the central nervous ~.-r'~em and of its vas~ulomotot center by narcotics leads to a lowering of the blood 
pressure. The observed decrease in renal circulation cannot, however, be regarded as a direct consequence of 
this decrease in blood pressure ~ a pa~ive reaction. The changes in the renal circulation ha our experiments, 
as indicated above, were alwa)~ m~ach mote pronounced than the cha ~ges in the blood pressure; the duration of 
these changes also varied. The t ime and maximum of the changes in the peritubular and glomemlar blood 
vessels did not coincide; the l~,~ering of the blood pressure was more evident in the former than in the latter, 
supplying a basis for the suppcsirion that there is a spasm of the efferent glomerular vessels. 

It it known that one of ~ barac factors which determine kidney filtration is height  of the blood pressure. 
Therefore the supposition can be maMe that the drop in blood pressur~ is the reason for the development of an 
active compe~.satory reaction by ~ e  kidneys, which is evidenced by due exclusion of pert of the renal nephrom 
and by spasm of the efferent vexsels of the glomerulus. The presence of such a reaction expla~.m the relatively 
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grcalcz decrease in r•l|al ('ifu';ll:lliou i|l compatis~,n with flu" decrease it| the syMcnllc blo~gl prc,~urc. A con- 

siderable m~i1d,cf of ucphr~lls is c• from the circ.latie:1 d~dn.g the m rmal work oT ~he kidneys. Thus, 
in Calmon's opiifi~a If;]. ~:xch~sion ol 1,p Io 2/3 of all  lhc llc|~n~r~ it p~s ib l c  without substantial chan~;cs in the 
u'rillc secretion of the kidneys. The si~;nificance ~X the conll',cl~att~y reactioll of the reveal vessels to lowered 

blo,,d prr as We sltpposc, it fl;at, d~rin 5, Icsse~cd blo, d i~flow, the metabolic prcx:csscs temai~ at a suffi- 

cicmly hit;h level i,~ ;he mrphrons open for bl~,xl circulation d~at hypoxia of the kidneys does not develop, in 

co~u~cctiou with which, apparc~tly, rcnh~ is no; formed, 

Reflexes from lhe renal i~teroccptors, as well as reflexes from the pressoreceptors of the sinocardial and 

aortic zo~es, may be significant in the f,~rmation of this compensatory react ion.  

When the kidneys of do~s .with ex~cr imemal  renal hyper temion ate ischemic,  the react ion of the renal  
circtflation to lowering the blood pressure developed wid~ the same regulari ty as in heal thy dogs. Its re la t ive  
extent is close to the extent of the react ion of rite heal thy kidney vessels, altht~ugh the hypotensive effect  is 
more pronounced. 

This  can be connected with the compl ica t ion  of the react ion of the cardiovascular  system in this case by 
the "removal"  of some of the spasm of the systemic vessels. 

The methods we used petmi,ned the determinat ion of the force of the blood c i rcula t ion  of the nepluoa - 
the working pan  d the kidney - but did not make i t  possible to judge the force of the Intersti t ial-  c i rcula t ion  
which is responsible for the efficiency of the neph,ons. The problem of the inters t i t ia l  blood c i rcula t ion and  its 
adequacy for the work of the nephtons has not been worked oat  a t  a1I. Maybe, the explanat ion d many tmclea t  
aspects of the work of the kidneys is t h e i ~  
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