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Reduced Bactericidal Capacity of Polymorphonuclear  Leucocytes in Nephrotic Syndrome and Effect 
of Steroid Therapy 

P a t i e n t s  w i t h  n e p h r o t i c  s y n d r o m e  h a v e  an  increased  
suscep t ib i l i ty  to  infect ions,  m a n y  of which  r u n  a f u l m i n a n t  
course. The  m e c h a n i s m s  u n d e r l y i n g  such  processes are 
no t  clear, b u t  p r o b a b l y  t h e y  t o u c h  more  t h a n  one face t  
of i m m u n o c o m p e t e n c e .  W e  h a v e  looked a t  t h e  in t race l -  
lu lar  bac te r i c ida l  capac i ty  of p o l y m o r p h o n u e l e a r  leu- 
cocytes  (PMNs) of ch i ld ren  suffer ing f rom nephrosis ,  and  
e v a l u a t e d  t h e  effect  of cor t icos te r iod  t h e r a p y  on such  
funct ion .  

Methods. The  diagnosis  of n e p h r o t i c  s y n d r o m e  was 
based  on genera l ized edema,  mass ive  p r o t e i n u r i a  and  
h y p o a l b u m i n e m i a .  The  bac te r i a l  t e s t  was  essent ia l ly  as 
descr ibed b y  QUIE et  al. 1 us ing  surface c o u n t i n g  of 
Staphylococcus aureus colonies on  n u t r i e n t  aga r  plates .  
The  bac te r i c ida l  c apac i t y  of P M N s  was ca lcu la ted  b y  t he  
ra t io  : n u m b e r  of v iab le  in t r ace l lu la r  bac t e r i a  a t  140 min /  
n u m b e r  a t  20 m i n  of t he  cul ture .  The  t e s t  was  also done  
on n e p h r o t i c  p a t i e n t s  rece iv ing  prenisolon,e in  a dose of 
60 m g / m  ~ b o d y  surface area,  pe r  day.  

Results and discussion. There  was a m a r k e d  r e d u c t i o n  
in in t r ace l lu la r  bac t e r i a l  k i l l ing b y  P M N s  of n e p h r o t i c  
ch i ld ren  as shown in  t h e  Tab le  ( P  < 0.001). The  exac t  
cause  for th i s  defect  is no t  clear. The re  are a t  leas t  
4 possible  m e c h a n i s m s  for k i l l ing  o rgan i sms  inside macro-  
and  mic rophages :  Lysosoma l  p h a g o c y t i n  sys t em involv-  
ing a rg in ine  r ich  ca t ion ic  pro te ins ,  h y d r o g e n  perox ide  
sys tem,  m u r a m i d a s e  a c t i v i t y  a n d  hydrolases .  I n  n e p h r o t i e  
syndrome,  changes  in p r o t e i n  m e t a b o l i s m  (loss t h r o u g h  
pro te inur ia ,  r educed  i n t a k e  due to  anorexia ,  inc reased  
ca tabo l i sm,  and  impa i r ed  a b s o r p t i o n  due to  e d e m a  of t he  
gu t  wall) m i g h t  reduce  t he  ava i l ab i l i t y  of a m i n o  acids, 
t h e r e b y  adverse ly  a f fec t ing  t he  syn thes i s  of lysosomal  
enzymes.  This  s imula tes  t he  s t a t e  Of m a l n u t r i t i o n  in 
wh ich  bac te r i c ida l  capac i ty  of P M N s  is s ign i f i can t ly  
impai red .  2 

The  va lues  in nephro t i c s  rece iv ing  p redn i so lone  over-  
l apped  those  of p a t i e n t s  no t  on  such  a t he r apy .  The  log 
m e a n  for t he  fo rmer  was, however ,  s ign i f i can t ly  lower 
(0.05 > P > 0.02). The  a d m i n i s t r a t i o n  of glucocort i -  
cos teroids  suppresses  i n f l a m m a t o r y  response  and  increases  
suscep t ib i l i t y  to  infect ion.  On macrophages ,  t he  chief  
effect  is a d i m i n i s h e d  in f lux  of such  cells f rom the  b lood 
to  t he  si te  of i n f l a m m a t i o n .  3 The  suppressed  r educ t i on  of 
n i t r ob lue  t e t r a z o l i u m  b y  PlVINs of p a t i e n t s  r ece iv ing  
s te ro ids  ~ a n d  t he  in v i t ro  i n h i b i t i o n  b y  hyd roco r t i sone  of 
N A D H  oxidase  ~ are a p p a r e n t l y  incongruous  w i t h  our  
da ta .  The  d i c h o t o m y  b e t w e e n  r e d u c t i o n  of n i t r o b l u e  
t e t r a z o l i u m  and  bac te r i c ida l  c apac i t y  is well  k n o w n  in 
ch i ld ren  w i t h  chronic  g r a n u l o m a t o u s  disease 6, ~. The  im- 
p r o v e d  bac te r i a l  k i l l ing  b y  mic rophages  of neph ro t i c s  on 
s te ro id  t h e r a p y  could be due to  an  a c t u a l  or i m p e n d i n g  
ame l io ra t i on  in t he  u n d e r l y i n g  rena l  disease a n d  i ts  
consequences  on  p ro t e in  me tabo l i sm,  or i t  m i g h t  be  t h e  
resu l t  of s t ab i l i za t ion  of lysosomal  m e m b r a n e s  inside t he  
cells s. 

Zusammen/assung. Es  wird  der  Nachweis  e rb r ach t ,  dass  
die bak t e r i z ide  W i r k u n g  der  p o l y m o r p h - k e r n i g e n  Leuko-  
zy ten  bei  P a t i e n t e n  m i t  n e p h r o t i s c h e m  S y n d r o m  ve rmin -  
de r t  is t  und  dass  P redn i so lon  e inen  gfiinstigen Einf luss  
auf  die Bak te r i z id ie  p o l y m o r p h - k e r n i g e r  L e u k o z y t e n  be im  
n e p h r o t i s c h e n  S y n d r o m  ha t .  
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Intracellular bacterial killing by PMNs expressed as the ratio-num- 
ber of viable intracellular bacteria at 140 rain/number at 20 rain of the 
culture 

Group Number Bactericidal capacity 

Range Geometric 
mean 

Healthy subjects 24 0.02-0.21 0.07 
Nephrotic syndrome 12 0.10-0.54 0.33 
Nephrotics receiving 16 0.03-0.64 0.25 
prednisolone 
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Effect of Serum from T u m o r - B e a r i n g  Mice on the 

The  g rowth  of a t r a n s p l a n t e d  syngene ic  t u m o r  is k n o w n  
to induce  a m a r k e d  a t r o p h y  of t he  t h y m u s 1  3. B i l a t e ra l  
a d r e n a l e c t o m y  reduces  th i s  p h e n o m e n o n  ~ and  cort ico-  
s tero id  h o r m o n e s  are  t h u s  p r o b a b l y  involved .  Yet ,  a n o t h e r  
fac to r  m u s t  ope ra te  since t he  t o t a l  n u m b e r  of c i rcu la t ing  
l y m p h o c y t e s  increases  d u r i n g  t h e  course of t u m o r  devel-  
o p m e n t  3. I t  can  be  p o s t u l a t e d  t h a t  a n  increased  m i g r a t i o n  
of t he  t h y m i c  l y m p h o c y t e s  to  t he  p e r i p h e r y  m i g h t  also 

in vitro Migration of Thymocytes  

account for the depletion of the thymus in this situation. 
One could f u r t h e r  imag ine  t h a t  some changes  in t h e  
p roper t i e s  of t he  se rum m i g h t  m e d i a t e  t he  p h e n o m e n o n .  

The  p r e sen t  work  was u n d e r t a k e n  in order  to  e x a m i n e  
th i s  l as t  poss ibi l i ty .  W e  h a v e  s tud ied  t he  m i g r a t i o n  of 
n o r m a l  mouse  t h y m u s  ceils ou t  of cap i l l a ry  t ubes  on to  
glass in  cu l tu re  c h a m b e r s  c o n t a i n i n g  d i lu ted  syngeneic  
s e rum 5. Th i s  t e c h n i q u e  al lowed us to  compa re  t he  effect  


