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Introduction

The effect on the renal parenchym a of the compression of the renal artery 
has been exam ined, among others, b y  the H ungarian authors ZÁDOR and  
B a l o g h  [33]. T hey have studied rat kidneys after compression for 1 to 20 m inu­
tes, and dog kidneys after com pression for 30 m inutes. The kidneys were re­
m oved 10 to  60 days later and stained with haem atoxylin-eosin. From those o f  
foreign authors, the investigations o f  M o n t s e r r a t  [11] are remarkable, who  
observed capillary changes after compression of the renal artery. In the well- 
known surgical and pathological textbooks o f K i r s c h n e r  [22], B i e r , B r a u n  
and K ü m m e l  [8], L i c h t e n b e r g  [23], A n d e r s o n  [1] only brief m ention is made 
o f the lesions ensuing after tem porary compression of the renal artery. R ecently, 
numerous authors have discussed the problem e. g. B a b ic s , H a m il t o n  [21], 
B a d e n o c k  [4], but no exhaustive exam inations have been published.

Our own exam inations have been based on the assum ption th a t after 
compression o f th e  renal artery for a short tim e, when the histological changes 
are still absent or not yet appreciable, alterations of a subtler nature, not dem on­
strable by clinical and histological m ethods, might occur, first of all in the physio­
logical and enzym atic functions o f the kidney. These alterations influence only  
the m ost delicate v ita l functions o f the organ, w ithout producing more con­
spicuous m orphological changes. W e have, therefore, sought an answer to  the  
questions, 1. w hat is the duration o f the compression following which no m or­
phological changes occur, but functional disorders m ay already be observed  
histochem ically ? 2. In which parts o f  the organ are the enzym atic or histo- 
physiological functional disorders m ost marked, and do they  cease prom ptly, 
or only after a prolonged tim e, and are they irreversible ?

In our exam inations especial attention has been paid to the juxtaglom eru­
lar com plex, th is  extrem ely sensitive functional regulating system  o f the renal 
parenchym a. B echer [6], Schloss [29], as well as earlier investigators, like 
Möllendorf [25], Zimmermann [34], Goormaghtigh [16, 17, 18], Appelt[2], 
F eyrter [12], Clara [9], Ludwig [24] have all em phasized the high reactiv ity
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o f th e  com plex (m anifesting itse lf w ith a swelling o f the cells, an increase of p ig­
m entation), as the sensitive indicator o f  renal function, acting b y  way of the  
regulation o f the vascular lumina.

To study the tendency for regeneration after compression we have extended  
our investigation  to  the observation o f capillarisation. F inally, to  draw conclusi­
ons, w e have compared the results o f  th e  above-m entioned exam inations w ith  
the find ings o f other authors.

Methods

The exam inations were performed on dogs of roughly identical w eight and the same sex , 
k ep t on  iden tical food. In  six series offive dogs each, under Evipan anaesthesia laparatom y was 
m ade and  th e  righ t renal artery  was compressed w ith  rubber clamps. The compression was 
m ain ta ined  for 2 m inutes in  the first series and for 5, 15, 30, 60 and 120 m inutes, respectively, 
in  th e  fu r th e r series, each consisting of five anim als ; th e  firs t anim al of every series was killed 
w ith  gas one hour after operation, the others were sacrificed in  the same w ay on the 1st, 3rd, 
7th and  14th day. The kidneys were rem oved and worked up histochemically. In  order to avoid 
an even tua l inflam m ation interfering w ith th e  histochem ical evaluation, the anim als were trea ted  
w ith  200 000 I. U. of crystalline penicillin daily  for 3 days. A t the same tim e care was taken to 
observe iden tical feeding conditions and flu id  in take. In  some cases, m ainly w ith  a view to com­
paring  w ith  observations of capillarisation, th e  PA H  clearance was also exam ined, hu t its  values, 
obtained  photom etrically  w ith Kedvessy’s m ethod were no t found reliable.

In  all cases the  left kidney served as control, and the righ t one was worked up. The re­
moved organs were washed w ith physiological NaCl, and then  placed in a fixation , corresponding 
to  the  reaction  to  be carried out, and then  subjected to  the histochemical reactions serving to  
dem onstrate  capillarisation, lipids, proteins, alkaline phosphatase, acid phosphatase, the ju x ta ­
glom erular complex. Staining was made w ith haematoxilin-eosin and Azan to  reveal histological 
changes. The d ifferent procedures were as follows :

Capillarisation

A fter fixing in  neu tra l formaldehyde, frozen sections 100 to  300 p  th ick  were prepared 
and tre a te d  w ith  benzidine.

Lipids

The rem oved tissue was cut into slices 2 m m  th ick , and fixed in 10 per cent formaldehyde. 
Frozen sections 10 to  25 p  th ick were cut and stained w ith  a 0,1 per cent alcoholic solution o f 
Sudan B lack В for two hours. In  order to  control localisation, the m aterial was trea ted  for 20 
m inutes w ith  a  sa tu ra ted  aqueous solution o f Nile blue sulphate, or w ith  Romeis’ colloidal 
Sudan I I I  Solution.

Nucleoproteins

For. dem onstrating parenchym atous elem ents rich  in  nucleoprotein we have adopted th e  
m ethylgreenpyronine m ethod. A fter fixation  in  Carnoy’s fluid, sections 6 to  10 p  th ick  were 
p repared  from  paraffin  blocks and trea ted  according to  Pappenheim -U nna’s m ethod.

Alkaline phosphatase

The excised tissue was cut in  3 mm th ick  slices and fixed in  80 per cen t alcohol a t 5° C 
for 24 hours. Frozen sections 10 to 15 p  th ick  were prepared  and incubated a t  37° C for 4 hours, 
m ostly in  a  m ixture of x  +  beta glycerophosphates and in  a  few instances, in  betaglycerophos- 
phate  ; as a buffer Veronal was used, w ith a pH  optim um  of 9,5. As a control, for each reaction 
3 sections were exam ined, inactivated either by  h ea t, or 10 per cent acetic acid, or non-incubated.
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A cid  phosphatase

The m aterial was prepared according to  the Newman method ; a fter fixation  as in  the  
preceding m ethod, i t  was incubated w ith  lead n itra te  ; the  pH  optim um  of 5 was assured w ith  
an acetate  buffer (0,05 M). For both  the alkaline and the acid phosphatase reaction, am m onium  
sulphite was used.

The juxtaglomerular complex

F or dem onstrating the pigm ents of th e  juxtaglom erular complex we have applied th e  
staining procedure described by Wilson [32]. A fter fixation  in  Bouin’s fluid, sections 5 to  10 p  
th ick  were prepared from paraffin  blocks and stained w ith crystalviolet (30 drops of a 1 per cen t 
solution to  20 per cent ethyl alcohol). As a countersta in , 0,4 per cent light green solution was 
used.

Parenchyma

The renal parenchym a was stained w ith  haematoxylin-eosin ; for exam ination of th e  
in terstice , staining w ith Azan was m ade. The m aterial was fixed in 8 per cent form aldehyde ; 
th e  sections 5 to  10 /t thick were cut from paraffin  blocks.

Observations

Capillarisation

In series I, II, and III (duration o f compression, 5, 10 and 15 m inutes 
respectively), the number of active capillaries diminishes for 24 hours only. In 
series IV , Y , VI (duration o f compression, 30, 60 and 120 m inutes respectively), 
there were ischaem ic areas especially in  the cortex, even after 7 days, particulary  
follow ing compression for 2 hours. Temporary ischaem ia was followed in each  
case b y  a compensatory hyperaem ia. The relative capillary density is designated  
in the Table w ith -]-, and +  + + ,  where corresponds to  the norm al
density.

I t  should be noted that in  no instance have we observed the arteriovenous 
anastom oses, situated extrem ely densely in the cortex (360/cm2), nor the renal 
sinusoids connected with them , as described by Spanner. In connection with  
th is we agree w ith Trueta et al. that sim ilar structures mentioned in the literature 
m ay be considered in all likelihood as artefacts due to injection.

L ip ids

From a^ on g  the methods applied, Sudan Black В gave the m ost expressive  
picture. In series I, II, III there was already a marked accum ulation o f lip ids in  
the area o f H enle’s loop and o f the upper convoluted tubes. In series IV , V , VI 
the changes were not more defin ite. The extrem ely massive lipid accum ulation, 
which essentially  m ay be considered as a fa tty  degeneration, persisted after the
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regression o f the other histochem ical changes, particularly in  series IV  and V I, 
and  complete regeneration did not ensue even  after 14 days.

I t  was rem arkable th a t from among th e  three kinds o f stain, N ile blue sul­
phate brought about a v iv id  blue and Sudan B lack a deep bluish-black colour 
in the lipids, a sign o f  predom inant phospholipid accum ulation. On the other 
hand, the fact that even  the colloidal solution o f Sudan I I I  did not produce an 
appreciable picture, in d icates that lipid accum ulation was intracellular and not 
interstitial.

Alkaline phosphatase

Alkaline phosphatase activity declined perceptibly in series I, II and III. 
A  considerable decline in  activity was observable firstly  in the more distally  
situated  tubular segm ents (Henle’s loop), and later on also in  the area o f the  
proxim al tubules. D esp ite  the rapid decline o f  activ ity , nonspecific phosphatases 
were soon regenerated even  in series IV  and V I, hence even after prolonged 
compression. A ctiv ity  is  resumed as early as on the 4th  to  5th day. In tissues 
fixed  for a longer period (1 week or more), we have observed a particulary marked 
decline o f activity. W e have, however, considered th is the consequence o f an 
autolytic breakdown o f  th e  desmoenzyme and did not assess it.

A cid phosphatase

The decrease o f  acid  phosphatase a c tiv ity  becam e more definite after 
prolonged compressions, w hich shows that it  is less sensitive than alkaline phos­
phatase activity, or e lse , th a t the pH , arising in  the compressed kidney approxi­
m ates better the optim um  for acid phosphatase.

The juxtaglomerular complex

In the sections treated  with the stain ing m ethod o f W ilson, there is a 
conspicuous increase in  the amount of p igm ents in  the juxtaglom erular cells. 
The presence of a great num ber of paravascular, intertubular and Goormaghtigh 
cell groups (Sockelplasmodium) is particulary m arked. Less marked but relatively  
m ore numerous are th e  m acula densa per v isu al fie ld . The m ost sensitive reaction  
o f the juxtaglom erular com plex, the swelling o f  cells could not be assessed, owing  
to  the swelling caused b y  parenchymal degeneration also present in the sec­
tion s. I t  should be n o ted  th at m ethyl-green pyronine is a very selective stain  
o f the granules in  th e  juxtaglom erular com plex ; these granules consequently  
becom e easier to recognize than after staining w ith  haem atoxilin-eosin.
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Sum m ary o f  histological and histochemical changes u ith in  the single series

Series
Duration

of
compression

Day of 
examination Lipid Altai.

phosph.
Acid

phosph.
Capillar­
isation

Sign, of 
degeneration

l N. + N. + + 0

3 N. + N. + + 0

I. 2' 7 N. N. N. + + + 0

10 N. N. N . + + 0
14 N. N . N. 4 "+ 0

1 N. +  + + + 0

3 N. + + + 0

и . 5' 7 N. N. N. + 0
10 N. N. N. + + 0
14 N. N. N. + + + 0

1 N. +  + + + 0

3 + + + + 0

h i . 15' 7 + N. N. + 0
10 + N. N. + + 0
14 N. N. N. + + + 0

1 + +  +  + +  + + +
3 +  + +  + 4- + +

IV. 30' 7 + + N. N. + +
10 +  + N. N. + +
14 + N. N. + + +

1 +  + +  +  +  + +  +  + + +  +  —  + + +
3 +  +  + +  + +  + + +  +  —  + + +

V. 60' 7 +  +  + +  (N) + ~r + +  —  + + +
10 +  +  + N. N. + + +  +  —  +  +  +
14 +  +  + N. N. + + + +  H--------h +  +

1 +  + +  +  +  + +  +  + + +  +  +  +
3 +  +  +  + +  +  + +  +  + + +  +  +  +

VI. 120' 7 +  +  + +  + +  + + +  +  +  +
10 +  +  + N. N. 4- +  +  +
14 +  +  + N. N. + + +  +  +

N. :  n o rm a l
+  m ild  re a c tio n  (cap illa ry  ischaem ia)

+  +  s m ed iu m  rea c tio n  (n o rm al cap illa risa tio n ) 
+  - ( - + :  s tro n g  rea c tio n  (cap illa ry  h y p e raem ia )

+  +  +  +  : e x tre m e  rea c tio n
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A lthough the m ultiplication of the juxtaglom erular cellular elem ents 
m ust be considered w ith  som e reservation because the specificity o f th e  W ilson  
sta in  has not yet been established and sta tistica lly  confirmed — nevertheless, 
on com paring all the facts, the increase in num ber and size of the juxtaglom erular  
structures appears incontestable. This seems to  support the opinion o f B e c h e r  
[6 ], th a t  the distinctive features o f juxtaglom erular cells are not always identical, 
b u t are th e  corollary o f  a tem porary, functional state .

Nucleoprotein

N o appreciable difference between com pressed and control side has been  
ob ta in ed  with Pappenheim —Unna’s stain.

Histological observations

The findings have borne out the observations o f ZÁDOR and B a l o g h  [33]. 
T he changes became more conspicuous after com pression for 30 m inutes (group 
IV ). Considering that we had compressed only th e  renal artery, the usual conges­
tion  d id  not appear in  the sections. In the m ild est cases (duration o f com pres­
sion , 30 minutes ; sacrifice after 3 to 7 days) fir st o f all a faintness o f  nuclear 
sta in in g , and a sim ultaneous swelling and granulation of nuclei were observable. 
T he parenchym al degeneration characteristic o f  th e  majority o f cases was pre­
ceded  b y  the disappearance o f the brush border o f  the tubular cells. The outline 
o f  th e  cells was indistinct or invisible ; the cells them selves were in flated , those  
o f  th e  tubular epithelium  shifted apart ; som e o f these had become detached  
and rem ained in the lum en o f a tubule. The interstice was usually rich, the  
glom eruli shrunken. In som e cases (duration o f  compression 120 m inutes) there 
w ere very  grave changes tending to necrosis. R ound cell infiltration or secondary  
granulation  were absent, probably because o f  th e  com paratively short period 
(m axim um  14 days), passed since the com pression, in  which regeneration could 
n ot y e t  have started. This accounts for the fact th a t in no case were there sym p­
tom s o f  regeneration. It m ust be noted, th at the severe changes affected prim arily  
th e  cortical area, while the medullary substance was more or less in tact.

Discussion

W e again wish to  emphasize that the exam inations were made on dogs, 
so th a t  the conclusions drawn from the results m ay not be valid for man. Our 
purpose has been to dem onstrate the la ten t, m ost delicate functional disorders
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brought about b y  compression o f the renal artery, disorders not to be established  
b y  clinical or common histological methods. The duration o f compression required 
for inducing m anifest changes was found to be 30 m inutes. After compression 
for a shorter tim e, no defin itely  appreciable morphological changes arose ; still, 
there appeared extensive functional alterations in the parenchym a, which could 
be dem onstrated b y  histochem ical m ethods.

The most sensitive part o f the renal parenchym a is apparently th e  upper 
tubular system  ; it  was here that the first changes appeared, and it was here that 
subsequently they were m ost conspicuous. In case o f slighter changes dem onstrable 
so lely  b y  histochem ical m ethods, the functional disturbance o f balance was 
soon normalized, in  3 to  5 days. On the other hand, extensive morphological 
changes revealed also histologically did not regenerate w ithin the 14 day  period 
exam ined.

The great sen sitiv ity  o f alkaline phosphatase is o f a certain physiological 
in terest. I f  we accept the interpretation o f A N D ER SO N , i. e. that enzym es, with  
the help of the dephosphorylation o f hexosephosphatases, play the ch ie f part in 
tubular sugar resorption, and, moreover, i f  we add the well-known phenomenon  
th a t the activ ity  of alkaline phosphatases considerably declines in  disturbances 
of tubular function (e. g. hydronephrosis) — the conclusion suggests itse lf  that a 
disturbance o f sugar resorption is the earliest sym ptom  induced b y  compression  
o f  the renal artery.

W hen reviewing the lip id  stains, we have already m entioned th at on the 
basis o f their staining properties we consider as phospholipids the intercellular 
lip id  accum ulation observed in  the upper tubules. This is indicated, in addition, 
b y  the very marked reaction to Sudan Black В — although, according to 
GÖM ÖRI and his school, th is stain is said to react to phosphatides w ith  a special 
colour (the result was controlled with Baker’s m ethod specific to phosphatides) — 
as well as the fact that w ith N ile blue sulphate a colour characteristic o f  acid 
lip ids develops. The decline of alkaline phosphatase activ ity  occurring parallel 
w ith the increase of lipids suggests the possibility th at the increase in the amount 
o f  phospholipids is actually a secondary process consequential to the decline of 
a ctiv ity  o f the enzym e that effects the breakdown.
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C h an g es o f  c a p illa r is a tic n  in  th e  r e n a l  c o rte x . Fig. 1. N o rm a l r e n a l  c o rte x , x  120 N o rm a l c a p il la r y  d e n s i ty .  
F ig . 2 . R e n a l  co rtex , 72 h o u rs  a f te r  a r t e r i a l  co m p ressio n  fo r 120 m in u te s .  M a g n if ic a t io n  as  a b o v e . F ew  s h ru n k e n  g lo ­
m e r u l i .  I n  th e  c e n tra l p a r t  o f  th e  p ic tu r e  m a rk e d  c a p il la ry  isc h a e m ia . F ig. 3. R e n a l c o ite x ,  72 h o u rs  a f te r  a r te r ia l  
c o m p re s s io n  fo r  30 m in u tes. M ag n ific  a t i o n s  a s  ab o v e . I n  th e  m a rg in a l  p a r t  o f  th e  co rte x , r e la t iv e  c a p il la ry  h y p e ra e m ia  ; 
in  t h e  m e d u l la r y  ray s , r e la tiv e  c a p i l l a r y  isc h a e m ia . Fig. 4. R e n a l c o r te x ,  14 d a y s  a fte r  a r te r ia l  co m p re ssio n  fo r  30 
m in u te s .  M ag n if ic a tio n s  a s  a b o v e . C o m p le te  re g e n e ra tio n , re la tiv e  c a p i l l i r y  h y p e ra e m ia  in  sem e  a re a s
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Л )  L ip id  d e g e n e ra tio n  in  th e  p ro x im a l tu b u le s .  Fig 5. N o rm al k id n e y  S u d a n  B la c k  В  s ta in in g .  X 12 P h y s io -  
lo g ic a l  l ip id  a c c u m u la tio n  in  th e  r e g io n  o f  th e  p ro x im a l  tu b u le s . Fig. 6. K id n e y , 7 d a y s  u f te r  a r te r ia l  c o m p ie s s io n  fo r 
60  m in u te s . S ta in in g , m ag n if ic a tio n , as a b o v e . C o n s id é rab le  lip id  a c c u m u la t io n  in  th e  r e g io n  o f th e  p r o x im a l  tu b u le s  
c h ie f ly  in  H en le ’e loo p . Fig. 7. T h e  sam e as  N o . 6 , u n d e r  h ig h  pow er (X  250). G ra n u la  d e g e n e ra tio n  in  a l l  tu b u la r  
p a r t s .  D eg e n e ra tiv e  sy m p to m s  a lo n g  w i th  i n t r a c e l lu l a r  l ip id  accu m u la tio n



C hanges of a lk a lin e  p h o s p h a ta s e  a c t iv i ty .  Fig. 8. N o rm a l k id n e y .  X 250 N o rm al e n z y m a tic  a c t iv i ty .  Fig. 9. 
K id n e y ,  24 h o u rs  a fte r  a r te r ia l  c o m p re s s io n  fo r  120 m in u te s . T e c h n iq u e  as  above . C o n sid erab le  d ec lin e  o f a c tiv ity . 
F ig . 10. T h e  sam e as N o. 9 , u n d e r  h ig h  p o w e r  ( x  500) e n h a n ce d  e n z y m a tic  a c t iv i ty  in  B e r t in i ’s co lum ns, s lig h te r  
a c t i v i t y  in  th e  m ed u lla ry  ra y s .  F ig . 11. K id n e y , 7 d ay s  a f te r  a r te r ia l  co m p ressio n  fo r  15 m in u te s . T e c h n iq u e  as ab o v e . 
X 2 5 0 . C om ple te  reg e n e ra tio n . T h e  e n z y m a t ic  a c tiv ity  in  th e  m e d u lla ry  r a y s  in  n o rm a l
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A )  A lk a lin e  p h o sp h a ta se  r e a c t io n . F ig . 12. K id n e y  on  th e  1 4 th  d a y  a f te r  a r te r ia l  com pression  f o r  60 m in u te s . 
B esid e  th e  g lo m e ru la r  p o le  a  p a ra p o r ta l  c e ll  i s 'c t  w ith  w eaker rea c t io n . A b o v e  th e  d a rk  h o m o g en eo u s d en s  ty  is  So- 
c k e lp la sm o d iu m  X 600. Fig. 13. T h e  sam e  a s  F ig .  12, x  800 C o m p le te ly  r e s to ie d  e n z y m a tic  a c t iv i ty  in  th e  t u b u 'e s  
w h ic h  s t i l l  show  s ig n s  o f  d e g e n e ra tio n . B )  C hanges o f  a c id  p h o sp h a ta se  a c t i v i t y .  F ig. 14. N o rm al k id n e y  X 250. In -  
ten se  n u c le a r  r e a c t io n , e n z y m a tic  a c t i v i t y  sp e c ia lly  m ark e d  in  th e  g lo m e ru lu s . Fig. 15. K id n e y , 24 a f te r  a it e r ia l  c o m p ­
re s s io n  fo r  60 m in u te s . T e c h n iq u e  a n d  m a g n if ic a t io n  as ab o v e . D ec reased  e n z y m a tic  a c t i v i t y  in  a ll a re a s . S ig n s  o f 
d e g e n e ra tio n  in  th e  t u b u la r  e p ith e l iu m
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A J  A cid  p h o sp h a ta se  r e a c t io n . Fig. 16. K id n e y , 7 d a y s  a f te r  a rte r ia l  com pression  fo r 30 m in u te s . X 800. Com p­
le te ly  r e s to re d  e n zy m atic  fu n c t io n  B )  h is to lo g ic a l ch an g es . Fig. 17. K id n e y , 3 d ay s  a f te r  a r te r ia l  c o m p re ssio n  fo r  30 
m in u te s .  H a e m ato x y lin -e o sin  s ta in . X 250. S w ollen  tu b u la r  e p ith e lia l  ce lls . F a in t  n u c lea r s ta in in g , c o n to u rs  in d is tin c t.  
P a re n c h y m a l  d e g en era tio n . Fig. 18. 3 d a y s  a f te r  a r te r ia l  c o m p ressio n  fo r  60 m in u te s . T e c h n iq u e , m a g n if ic a tio n , as 
ab o v e . G ra v e  d e g en era tio n . E p i th e l ia l  cells s h if te d  a p a r t ,  som e o f th e m  necro sed . T issu e  s tru c tu re  h a s  d isa p p e a re d . 
C ell f r a g m e n ts  in  th e  tu b u la r  lu m in a . Fig. 19. F ig . 18 u n d e r  h ig h  p o w er ( X 800). B ru sh  b o rd e r  d isa p p e a re d , nu c lea r 
s ta in in g  f a in t .  T he nuclei a re  in f la te d ,  in  som e ce llls  m iss in g . A n u m b er  o f  d e ta c h e d  e p ith e lia l cells  in  th e  lu m in a
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Sum m ary

Tem porary compression of the renal artery  is a procedure frequently  adopted  in urolo­
gical surgery for rendering the operative area ischaemic. The purpose o f our exam inations has 
been to dem onstrate the  histochem ical changes not yet a ttended  by clinically and  histo-patholo- 
gically apparent sym ptom s th a t  occasionally occur w ith a rte ria l compression.

To study these changes, experim ents in  dogs have been carried out. A shorter or longer 
tim e a fte r, the renal a rte ry  has been compressed for from  2 to  120 m inutes, th e  righ t kidney 
was rem oved and subjected to  ten  d ifferent kinds of histochem ical and histological examinations.

I t  has been found th a t  compression for less th an  30 m inutes elicited changes which soon 
regenerated, and were observable only by means of finer histochem ical methods. A fter compres­
sion for more than  30 m inutes, a more severe condition was produced, dem onstrable by usual 
histological methods. A characteristic  feature was a  m arked decline of the alkaline and acid 
phosphatase activity  suggestive of a disturbance in tubu lar sugar resorption. L ipid degeneration, 
th e  p roduct of which has been considered to be phospholipids, ensues soon a fte r prolonged com­
pression. In  contrast w ith  the histochem ical changes, morphologically apparen t changes (e. g. 
parenchym atous degeneration, necrosis) did not regenerate w ithin the 14-day examination 
period. The changes affected firs t of all the renal cortex whereas th e  medulla was left compara­
tively  in tac t.
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ГИСТОХ ИМ И ЧЕСКИ Е И ЗМ Е Н Е Н И Я  В П О Ч Е Ч Н О Й  П А РЕ Н Х И М Е  
ПОСЛЕ П Р И Ж А Т И Я  П О ЧЕЧН О Й  А Р Т Е Р И И  У  СОБАК

Е. ШОМОДЬИ, Т. ДОНАТ и Й. БАЛИНТ

В урологической хирурги и  д л я  обескровливания операционной области часто 
п рим еняется  временное п риж атие почечной артерии. Целью опытов, проведенных авто­
рам и, бы ло выявление гистохимических изменений, проявляю щ ихся внутри обратимого 
времени приж атия, при которы х еще не наблюдаются клинически и патологически 
вы являем ы е симптомы. Д л я  создания изменений авторы проводили операции животных. 
У  собак  более или менее долгое врем я  после приж атия правой почки в течение от 2 -  120’ 
они у д ал и л и  почки и обработали последних десятью различными гистологическими 
способами.

Результаты  исследований показываю т, что приж атие в течение менее 30’ вызывает 
изм енения, которые можно вы яви ть только с помощью тонких гистохимических способов, 
и р еген ерац и я  которых происходит сравнительно быстро. В случае почек, приж атие 
которы х проводилось в течение свыш е 30’ проявляется уж е более серьезное, патогисто­
логи чески  выявляемое состояние. В первом случае характерным является сильное умень­
шение щелочно- и кислотно-фосфатазной активности, что позволяет сделать заключения 
о возможности нарушения тубулярной ресорбции сахара. В случае приж атия в течение 
более длительного срока рано п оявляется  липоидное вырождение трубчатой системы, 
причем  авторы  того мнения, что химическим веществом этого вырож дения можно рас­
см атри вать  фосфолипоиды. В противоположность гистохимическим изменениям более 
грубы е морфологические изм енения (паренхиматозная дегенерация, некроз) в течение 
14 дневного срока исследования не проявляли регенерации. Изменения наблю дались 
в п ервую  очередь в корковом вещ естве, в противоположность сравнительно неповреж ­
денном у состоянию мозгового вещ ества.

HISTOCHEMISCHE V ER Ä N D ER U N G EN  IM N IER EN PA R EN C H Y M  
NACH KOMPRESSION D E R  A RTÉRIA  R EN A LIS VON H U N D EN

E . S O M O G Y I, T . E O N Á T H  u n d  J .  B Á L IN T

I n  der urologischen Chirurgie w ird zur E ntb lu tung  des Operationsgebietes häufig eine 
zeitw eilige Kompression der N ierenarterie  angewandt. Es w urden Versuche zur U ntersuchung 
der ev en tu e ll innerhalb der reversib len  Kompressionszeit auftre tenden  histochem ischen Verän­
derungen  durchgeführt, bei denen klinisch oder pathologisch nachweisbare Sym ptom e noch nich t 
in  E rscheinung  treten. Zur E rzeugung solcher Veränderungen wurden kürzere oder längere Zeit 
n ach  2 — 120’ dauernder K om pression der rechten N ierenarterie des Hundes beide N ieren heraus­
genom m en und nach zehn verschiedenen histochemischen, bz w. histologischen Verfahren bearbeite t.

L a u t den Befunden ru f t eine weniger als 30’ dauernde Arterienkom pression nur m it 
fe ineren  histochemischen M ethoden nachweisbare V eränderungen hervor, die verhältnism ässig 
schnell regenerieren. Bei N ieren, deren  Arterie länger als 30’ kom prim iert w urden, t r i t t  ein 
schw ererer, auch pathologisch defin ierbarer Zustand auf. Im  ersten Fall is t die starke Vermin­
derung der Alkali- und Säurephosphatasen-A ktiv ität charakteristisch, woraus a u f eine Störung 
der tubulären Zuckerresorption gefolgert werden kann. Bei längerer Kompression t r i t t  eine lipoide 
D egeneration  des oberen tubu lä ren  System s früh auf ; als chemischer Stoff dieser Degeneration 
k ö n n en  die Phospholipoide b e tra c h te t werden. Im  Gegensatz zu den histochem ischen Verän­
derungen  zeigen die gröberen morphologischen V eränderungen (parenchym atöse Degeneration, 
N ekrose) während der 14 täg igen  U ntersuchungsdauer keine Regeneration. Sie betreffen in 
e rs te r  R eihe die R indensubstanz, w ährend die M arksubstanz verhältnism ässig in ta k t bleibt.

D r. Emil So m o g y i  
D r. Tibor D o n á t h  

D r. József B á l in t

B udapest, IX . Tűzoltó u. 58. H ungary


	1. szám��������������
	Anatomia Normalis et Experimentalis������������������������������������������
	Somogyi E.–Donáth T.–Bálint J.: Histochemical Changes in the Renal Parenchyma after Compression of the Renal Artery in the Dog�������������������������������������������������������������������������������������������������������������������������������������


	Oldalszámok������������������
	1��������
	2��������
	3��������
	4��������
	5��������
	6��������
	7��������
	8��������
	9��������
	10���������
	11���������
	12���������
	13���������
	14���������


