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15th day, Purk in je  cells are round  and  irregular  in shape.  
Ribosomes  are sca t te red  t h rough  the  cytoplasm,  and  3 
to 4 m e m b r a n o u s  sacs are a r ranged  in parallel  and  occa- 
sionally take  the  form of clusters.  They  m a y  be descr ibed 
as a k ind of lamellar  s t ructure .  1Vfitochondria wi th  
irregular  profiles are d i s t r ibu ted  r andomly  and  cristae of 
t h e m  are somet imes  des t royed.  The m e m b r a n o u s  sacs 

are c lumped  and show swelling, and  are no t  al~vays 
re la ted  to  mi tochondr ia .  Some of the i r  cavi t ies  are filled 
wi th  e lec t ron-dense  mater ia l .  The areas among  paral lel ly 
a r ranged  s lender  m e m b r a n o u s  sacs show a h igh  electron 
opac i ty  (Figure 2). High  magni f ica t ion  of the  lamellar  
s t ruc tures  reveals  s t ruc tura l  details.  On opposed  aspects  
of those  c lumped  sacs to  the  o ther  sac or mi tochondr ia ,  
r ibosomes are no t  present ,  bu t  the  o ther  free side of the  
c lumped sacs is adorned  wi th  r ibosomes (Figure 3 and  4). 
Fur the r ,  t he  in ters t ices  be tween  s lender  sac and  mi to-  
chondr ia  or the  o ther  closely associated sacs are occupied 
wi th  e lec t ron-opaque mater ia l  w i th  p a t t e rn s  of spots  or 
do t s  (Figure 5). I t  is in te res t ing  t h a t  t he  d i s tance  f rom 
one saccular  s t ruc tu re  to  t he  o the r  seems to  be twice the  
d iamete r  of the  r ibosome.  

F rom these f indings,  it  is clear tha t ,  in the  initial  stage 
of fo rmat ion  of lamellar  s t ructures ,  mi tochondr ia  are 
closely associated wi th  m e m b r a n o u s  s t ruc tures  s tudded  
wi th  r ibosomes,  and  these  s t ruc tures  lose r ibosomes 
f rom the i r  c is ternal  surfaces dur ing fo rma t ion  of lamellar  
s t ructures .  The significance of these  f indings  for the  
et iology of neuro la thyr i sm is under  invest igat ion.  

Zusammenfassung. Nachweis,  dass durch  Gaben von  
f l -Aminopropioni t r i l  die Bi ldung yon M e m b r a n s y s t e m e n  
in den Purkinje-Zel len des Kle inhi rns  induzier t  wird. 

M. MATO and Y. UCHIYAMA 

Fig. 5. High magnification of lameliar structure. The spaces speckled 
with high electron opacity can be seen. • 200,000. 
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The  Inf luence  of Insu l in  and Glucose  on  the  Re lease  of P l a s m i n o g e n  Act iva tor  by Iso lated  
Rabbi t  Kidneys  

In  subjects  w i th  hyper insu l inemia  caused by  excessive 
or incorrect  nour i shment ,  low f ibr inolyt ic  ac t iv i ty  and 
th rombos i s  occurance are f requen t  I. In  expe r imen ta l  
hyper insu l inemia  induced by  infusion of glucose or i.v. 
in jec t ion  of the  hormone,  a fall of blood f ibr inolyt ic  act iv-  
i ty  was observed in rabbits~,  ~. In  these  exper iments ,  
results  were ob ta ined  suggest ing t h a t  insulin reduces the  
f ibr inolyt ic  ac t iv i ty  by  decreasing the  level of p lasmino-  
hen ac t iva tors  in the  blood. In  the  p resen t  work  the  effect  
of insulin on the  secret ion of p lasminogen  ac t iva to r  by  the  
k idneys  was inves t iga ted .  

Materials and methods. Rabb i t s  of mixed  strain,  males  
and  females,  3.0-3.5 kg weight ,  were used. The  secre t ion 
of p lasminogen  ac t iva to r  by  t h e  k idneys  was assessed 
under  condi t ions  resembl ing  those  a l ready descr ibed 4. 
The fluid for renal  perfus ion : c i t ra te  r abb i t  blood ob ta ined  
by  ca rd iopunc tu re  was cent r i fuged at  2500 • g for 10 min.  
The e ry th rocy te  sed imen t  was washed  7 t imes  in 20 
volumes  of 0.9% NaC1. The 40% suspension of washed 

! C. S. GRACE and R. B. GOLDRICK, Atheroscl. Res. 8, 705 (1968). 
2 j .  KLENIEWSKI, Polskie Arehwm. Med. wewn. dg, 337 (1972). 
a j .  }{LENIEWSKI, K. GLADECKI and J. CY~ULSKA, Thromb. Res. 

4, 137 (1974). 
4 IK. BULUK and lVf. MALOFIEJEW, Acts physiol, pol. ld, 371 (1963). 
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Fig. 1. Results of determination of plasminogen activator secreted 
into the veins and urinary tract by the kidneys under different 
experimental conditions. The presence of insulin in the perfusing 
fluid had no effect on this secretion, while addition of glucose, and 
particularly glucose with insulin jointly, caused considerable, 
statistically significant reduction in the renal secretion of plasmino- 
hen activator. 23, none; N, insulin; ~iit, glucose; ]!~iii], insulin 
and glucose. 
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e r y t h r o c y t e s  in  0.9% NaC1 was o x y g e n a t e d  10 m in  w i t h  
pu re  oxygen.  This  suspens ion  w i t h  a d d i t i o n  of 1000 ~U/  
ml  insu l in  and  1.5 m g / m l  glucose and  w i t h o u t  a n y  a d d i t i o n  
to t he  e r y t h r o c y t e  suspens ion  were used for perfusion.  

R e n a l  pe r fus ion :  t he  an ima l s  were anaes the t i z ed  w i t h  
p e n t o b a r b i t a l  (Thiopenta l ,  Spofa,  P r a h a )  in  a n  i.v. dose 
of 25 m g / k g  b o d y  wt. ,  t h e  a b d o m e n  was  sp l i t  open,  t h e  
vascu la r  bed  of t he  k idneys  was pe r fused  w i t h  30 ml  of 
0 .9% NaC1 t h r o u g h  p las t i c  cannu le s  inse r t ed  in to  the  
r ena l  ar ter ies .  Af te r  inse r t ion  of cannu les  in to  t he  rena l  
ve ins  a n d  ure te rs  t he  isola ted k idneys  were i m m e r s e d  in 
0 .9% NaC1 h e a t e d  to  37~ The  k idneys  p r e p a r e d  in th i s  
way  were now per fused  for 45 m i n  w i t h  e r y t h r o c y t e  sus- 
pens ion  a t  a s t e a d y  ra t e  flow of 1.4 ml /min .  F lu ids  were 
col lected f rom veins  and  ureters .  Af te r  comple t ion  of 
perfuslou,  sect ions  t a k e n  f rom t he  rena l  medu l l a  and  
cor tex  were homogen ized  a t  r176 in P o t t e r  homogen ize r  
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Fig. 2. Results of the measurement of the separate secretion of 
plasminogen activator into the vascular bed and into urinary tract 
by perfused kidneys. It is seen that the addition of glucose and 
insulin to the perfusing fluid decreased the secretion of plasminogen 
activator into the renal veins as well as into ureters. V, perfusate 
from veins; U, filtrate from urinary tubes. 
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in 0.9% NaC1 (100 m g  on 1 ml  of 0 .9% NaC1) and  homo-  
gena tes  o b t a i n e d  were cen t r i fuged  for 30 ra in  a t  3000 • g. 
The  level  of f ibr inolys is  (p lasminogen)  a c t i v a t o r  was de- 
t e r m i n e d  in t he  f luid f rom ureters ,  in  t he  acel lu lar  f luid 
f rom rena l  ve ins  a n d  in s u p e r n a t a n t s  of h o m o g e n a t e s  
us ing  m e t h o d  of o t h e r  autors~,  8. E a c h  of va r ious  e r y t h -  
rocy te  suspens ions  was used  in pe r fus ion  of 7 d i f fe ren t  
k idneys .  

Results and discussion (Figures  1-3). The  resul t s  of the  
p re sen t  i nves t iga t ions  d e m o n s t r a t e  t h a t  insu l in  fails to  
reduce  t he  secre t ion  of p l a sminogen  a c t i v a t o r  b y  t he  
isola ted k idneys  w h e n  glucose is lacking.  R e d u c t i o n  of t he  
secre t ion of th i s  e n z y m e  occurred,  however ,  d u r i n g  perfu-  
sion ot t he  o rgans  w i t h  a cell suspens ion  w i t h  glucose 
added  w i t h o u t  insulin.  This  effect was  g rea te r  w h e n  t he  
per fus ing  f luid con t a ined  also insulin.  For  t he  e x p e r i m e n t s  
the  k idneys  of h e a l t h y  an ima l s  were USeQ. I n  h e a l t h  
insu l in  is secre ted con t i nuous ly  in to  t he  b lood a n d  a p a r t  
of i t  r ema ins  in  t he  organs,  p r o b a b l y  ill t h e  fo rm of va r ious  
connec t ions  w i t h  a p p r o p r i a t e  ceil receptors .  I t  m a y  be  
supposed  t h a t  per fus ion  of such  k idneys  w i t h  a glucose- 
con ta in ing  fluid caused as s imi la t ion  of glucose b y  t he  
t issue. The  a d d i t i o n  of insu l in  to  t he  per fus ing  fluid w i t h  
glucose m i g h t  increase  t he  a s s imi la t ion  of glucose be  t he  
kidneys .  This  e x p l a n a t i o n  agrees w i t h  t h e  o b s e r v a t i o n  
t h a t  i n h i b i t i o n  of r ena l  secre t ion  of p l a sminogen  a c t i v a t o r  
was g rea te r  w h e n  glucose w i t h  insu l in  was  a d d e d  to  t h e  
pe r fus ing  fluid t h a n  w h e n  th i s  f luid c o n t a i n e d  on ly  glucose. 

The  level  of p l a sminogen  a c t i v a t o r  in  t he  kMneys  per-  
fused w i t h  var ious  fluids was s imilar .  I t  ind ica tes  t h a t  t he  
r educ t i on  of secre t ion  of th i s  p ro t e in  caused  b y  a d d i t i o n  
of glucose and  insu l in  to  t he  pe r fus ing  fluid resu l ted  f rom 
i n h i b i t i o n  of release r a t h e r  t h a n  f rom decrease  of 
synthes is .  

The  p r e s e n t  resul t s  sugges t  t h a t  decreased  f ib r ino ly t i c  
a c t i v i t y  of t he  b lood obse rved  in e x p e r i m e n t a l  hype r -  
insul inemia2,  ~ is due  to r educed  release of p l a s m i n o g e n  
a c t i v a t o r  f rom the  t i ssue  in to  t he  blood. This  effect  m a y  
be  caused b y  i n s u l i n - d e p e n d e n t  rise in  cel lular  ass imila-  
t i on  of glucose. I n  th i s  way  t he  p r e sen t  e x p e r i m e n t s  m a k e  
i t  possible  to  exp la in  t h e  low f ib r ino ly t i c  a c t i v i t y  of b lood  
in sub jec t s  nou r i shed  excess ively  or incorrect ly .  

B b l B O ~ b I .  HccneAoBaso B0a~le~CTBUe HHcynHHa H ram- 
K03bI Ha ceKpelmm aKTHBaT0pa wlaaMHH0reHa B BeHbl Vl 
r~oqeBoe nyTH H30JIHp0BaH0~ rI0qKH Kp0~HKa, nepqbyH~lHp0- 
BaHO.~ KHCYI0pOAH0.~ cycneH3HIO apHTp01IHTOB. Ha6J~mAaeTc~, 
qT0 r~mKoaa a 0c0~eHH0 pJnoKo3a g HHCyJIHH T0pM03IIT 
ceKpet~Hm aKTHBaT0pa nJ~a3MgHOreHa, H0 He HMeeT BOa- 
]Ie~CTBHfl Ha K02IHqeCTB0 ero B TKaHH ll0qeK. 
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Fig. 3. Level of plasminogen activator in renal tissue after completion 
of the perfusion. The leve] of plasminogen activator in the kidneys 
perfused with finial containing glucose or glucose with insulin was 
not only not lower than in the kidneys perfused with suspension of 
erythrocytes in normal saline, but it was even higher than in these 
kidneys. C, cortex; M, medulla. 
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