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Pa thomorphologica l  changes  in the regional  lymph glands of the dog kidney a r e  shown to de -  
pend on the durat ion of exper imenta l  hydronephros is .  The appea rance  of zones  of nec ros i s  
in s o m e  of them is indi rec t  evidence that the lymphatic  s y s t e m  of the kidney pa r t i c ipa t e s  in 
the r e m o v a l  of stagnant ur ine  sa tu ra ted  with toxic products .  Dilation of the in t e rmed ia te  and 
medul la ry  s inuses ,  developing as the per iod of observa t ion  i nc r ea se s ,  is connected with the 
continuing inflow of lymph, contr ibut ing to i ts  s t a s i s ,  and l a t e r  it leads  to a r e t r o g r a d e  flow. 
A mechanica l  obs tac le  appea r s  in the path of flow of the lymph, so that the mechan ica l  fa i lure  
of the lymphat ic  c i rcu la t ion  is intensified.  At the s a m e  t ime,  th i s  is a s p e c i a l  c a se  of l y m -  
phogenic s c l e ro s i s ,  induced by the accumulat ion of products  of d is turbed me tabo l i sm,  brought  
by the lymph, in the in te rs t i t ia l  t i ssue .  
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On account  of the d is turbance  of the excre t ion of ur ine  in hydronephros is ,  the i n c r e a s e  in toxemia  is 
accompanied  by m a r k e d  d i s tu rbances  of me tabo l i sm in the kidneys themse lves .  The lymphatic sys t em of 
the kidneys plays an ac t ive  ro le  in the r emova l  of p roducts  of d is turbed me tabo l i sm,  with the r e su l t  that 
changes take p lace  in the regional  lymph glands, whose r e sponses  to endogenous toxic subs tances  have been 
insufficiently studied; With an i n c r e a s e  in the outflow of lymph f rom organs ,  the p las t ic i ty  and adaptabil i ty 
of the lymphat ic  ve s s e l s  to the new conditions of function a r e  s t rengthened [1, 2]. Exist ing lymph glands 
a r e  modif ied and new ones a r e  fo rmed [9, 10]. T h e r e  a r e  indications that in hydronephros i s  the number  and 
local izat ion of the lymph glands a r e  usually unchanged, and only in the c a s e  of giant hydronephros i s  have 
ce r t a in  topographic d i sp lacemen t s  been obse rved  [8]. In r e sponse  to obs t ruc t ion  of the lymphatic dra inage  
or a change in the c i rcu la t ion  in any organ,  adapt ive reorgan iza t ion  of the mie roc i r cu la t ion  of the regional  
lymph glands takes  p lace  [3-7, 11]. 

The object  of this invest igat ion was to study the dynamics  of t r ans fo rma t ions  taking p lace  in the r e -  
gional lymph glands of the kidney in exper imenta l  hydronephros i s .  

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

Hydronephros i s  was produced by l igation of one or  two u r e t e r s  in 25 adult mongre l  dogs. Ten intact 
an imals  se rved  as the control .  The per iod of observa t ion  var ied  f rom 1 to 72 days.  The lymphatic  sys t em 
was injected with G e r o t a ' s  m a s s  post  m o r t e m  and c la r i f ied  p repa ra t ions  were  made  and studied with the 
MBS-1 s te reoscopic  mic roscope .  Histological  sect ions of kidney t i s sue  fixed in 10 % neutra l  formal in  we re  
stained with h e m a t o x y l i n - e o s i n ,  with azoca rmine  by Heidenhain ' s  method, for  elastic f ibers  with r e s o r c i n -  
fuchselin by W e i g e r t ' s  method,  and the ret ieul in s t r o m a  was impregnated  by G o m o r i ' s  method. 
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Fig. I. Regional lymph glands of kidney in experimental hydronephrosis: a) dilation of 
extramural lymphatics of kidney, accessory lymph glands (MBS-I, objective 0.6, ocular 
8); b) coagulated proteins in dilated medullary sinus in hydronephrosis lasting 40 days 
(hematoxylin-eosin, 120 x); c) replacement of lymphoid tissue by connective tissue (pro- 
gression of sclerosis). Bilateral incomplete ligation of ureters, 72 days after operation 
(Heidenhain's azan, 240 • 

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

As they approach the lymph gland the lymphatic vessels break up into several branches and are dilated 
(Fig. la). 

From 1 to 3 days after bilateral ligation of the ureter, the afferent lymphatics and peripheral sinuses 
of the lymph glands were dilated; they contained oxyphilic protein masses. Fibrous elements of the capsule 
were loosened in structure; they stained a delicate blue color with azocarmine as normally, and retained 
their fibrillary structure, but on impregnation with silver, they were brownish in color. The lumen of the 
intermediate medullary and, sometimes, the peripheral sinuseswerefilledwith lymph and reticulum cells, 
together with a number of macrophages. 

With an increase in the duration of hydronephrosis (7 days after the beginning of the experiment), the 
general "pattern" of the lymph gland became less clear and loci of necrosis were found. These were seg- 
mental in character and were more frequent after bilateral ligation of the ureters. 

Two weeks after the beginning of development of hydronephrosis, the peripheral and medullary sinuses 
were unequally dilated. The latter had a spongy structure, their argyrophilic fibers did not form a distinct 
network or syncytium, as found normally or 1-3 days after ligation of the ureter, but they were seen as 
fragmented threads. The number of reticulum cells was reduced. The lumen of the sinuses contained 
masses of protein debris, basophil{c in their staining properties, especially at the edges of the sinus, pre- 
sumably on account of the concentration of the lymph and its coagulation taking place there. This phenome- 
non may be connected with the precipitation of low-molecular-weight proteins. The connective-tissue struc- 
tures of the capsule of the lymph gland (compared with the picture observed after 7 days) consisted of nu- 
merous coarse spiral fibers, running in different directions. The medullary cords and trabeculae were 
atrophied. 

One month and more after the beginning of the experiment the general "pattern" of the lymph gland 
was obscure. The medullary sinuses were dilated the most. They were filled with delicate fibrils and 
masses of protein, sharply basophilic in their staining properties, forming protein coagula (Fig. lb). The 
number of argyrophilic fibers in the capsule of the lymph gland was reduced. It consisted of coarse fibrous 
tissue giving a brownish color on silver impregnation, chainging to cinnamon. The fibrous connective tissue 
of the trabeculae had similar staining properties and was lilac in color when stained with azoearmine. The 
medullary cords were atrophied and they contained fewer cells and a higher proportion of fibrous argyro- 
philic s t ruc tures .  However, these f ibers were  c o a r s e r  than normal  and often brownish in color .  

Elastic fibers were  somewhat more  numerous in the t rabeculae of the lymph gland during hydrone-  
phros i s ,  especial ly  on the 14th day or  la te r ,  compared  with normal .  A diffuse increase  in their  number  
was found in the capsule also (by 2 months of hydronephrosis) .  
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Dilat ion of the a f fe ren t  lymphat ics  and pe r iphe ra l  s inuses  in the f i r s t  week of hydronephros i s  indi-  
cated that the lymphat ic  dra inage  at this s tage  of the pathological  p r o c e s s  was accompl i shed  in the u s u a l  
way. Saturat ion of the connec t ive - t i s sue  f r a m e w o r k  of the lymph glands with lymph led to p r o g r e s s i v e  f i -  
b r o s i s  and to g r o s s  changes  in the i r  genera l  a r ch i t ec tu re  (Fig. lc) .  The  inc reas ing  dilatat ion of the i n t e r -  
media te  and medu l l a ry  s inuses  during p r o g r e s s i v e l y  l a t e r  observa t ions  was due to the continued inflow of 
lymph, leading to its s t a s i s ,  followed by a r e t r o g r a d e  flow. 

Coagulation of the lymph, which s t a r t ed  a f t e r  2 weeks in the lymphat ics  ahd s inuses  of the a l te red  
lymph glands, i nc reased  with an i nc r ea s e  in the durat ion of hydronephros i s  and led to a st i l l  fu r the r  r educ -  
tion in functional capaci ty  of the lymph gland. A mechanica l  obst ruct ion to the flow of lymph appeared,  thus 
inc reas ing  the mechan ica l  insufficiency of the lymphat ic  c i rcula t ion.  

The i n c r e a s e  in number  of e last ic  f ibers  in the capsule  can be in te rpre ted  to some extent as  a c o m -  
pensa to ry  and adapt ive  phenomenon, a r e sponse  of the capsu le  to s t re tch ing  as  a resu l t  of the excess ive  in-  
flow of fluid to the lymph gland. Meanwhile, this  i s  a specia l  c a s e  of lymphogenic s c l e r o s i s  induced by the 
accumula t ion  of p roduc t s  of d is turbed me tabo l i sm,  brought  by the lymph, in the in te rs t i t i a l  t i ssue.  This  is 
shown by changes  in the staining p r o p e r t i e s  of the connec t ive - t i s sue  f r a m e w o r k  of the lymph gland obse rved  
a f t e r  the 7th-14th day of the exper iment ,  and evidently is due to a d i s tu rbance  of its phys icochemica l  c o m -  
posi t ion as a resu l t  of s tagnation of the pro te in  metabol i tes  constantly enter ing the lymph gland. 

Hyperp las i a  of re t icu lum cel l s  and the p r e s e n c e  of mac rophages  in the f i r s t  3 days  a f t e r  l igation of 
the u r e t e r  a r e  the s te reo typed  r e s pons e  of lymph glands to the action of toxic subs tances .  In hydronephro-  
s is  of a week ' s  durat ion o r  m o r e  the number  of re t iculum ce l l s  was reduced,  a r e a s  of nec ros i s  appeared,  
and the argyrophi l ic  f ibers  in the s inuses  dec rea sed  cons iderab ly  in number  and a lmos t  d i sappeared .  This  
sugges ts  that during prolonged exposure  to toxic subs tances  the t i s sue  anoxia i nc r ea se s .  

In lymph glands undergoing s e v e r e  s c l e r o s i s ,  an a lmos t  "comple te  block" a r i s e s ,  i .e.,  the lymph 
glands is quite unable to pa s s  lymph through it. Its function is taken over  by another  group of lymph glands. 
The appea rance  of zones of nec ros i s  in some  of them points indirect ly to the par t ic ipa t ion  of the lymphatic 
sy s t em of the kidney in the r e m o v a l  of stagnant ur ine  sa tura ted  with toxic products .  
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