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Results and discussion (Table I). P l a sma  from pa t i en t s  
w i t h  l iver disease was  found  to  increase s igni f icant ly  
{p < 0.02) the  res t ing  glucose ox ida t ive  ac t iv i ty  of normal  
granulocytes .  P a t i e n t s '  cells ill the i r  own pa l sma  also 
showed some increase in the i r  res t ing  ac t iv i ty  bu t  th is  was 
no t  grea t  enough  to be s ta t i s t ica l ly  s ignif icant  (p > 0.2) in 
our  series of 15 pa t ien ts .  There  was no s ignif icant  difference 
in the  ac t iv i ty  of t he  s t imula ted  cells in any  of the  4 
categories.  P a t i e n t  cells in normal  p l a sma  d e m o n s t r a t e d  
normal  ac t iv i ty .  

Pa t i en t s  wi th  l iver  disease appear  to have  a p l a sma  
fac tor  which  causes increased res t ing  granulocyte  glucose 
ox ida t ive  ac t iv i ty .  All of our  pa t i en t s  were j aund iced  
wi th  12 of t h e m  hav ing  a b i l i rubin  concen t ra t ion  of 
grea te r  t h a n  10 mg/100 ml. We inves t iga ted  the  possible  
role of bi l i rubin in th i s  p h e n o m e n o n  (Table 2) and  found  
t h a t  h igh  concen t ra t ions  of b i l i rubin  (25 rag/100 mI) in t h e  
presence  of low levels of p ro te in  (BSA 2 g%) did cause 
s igni f icant  s t imula t ion  of the  res t ing  ac t iv i ty  of normal  
ceils (p < 0.02). Because the  levels of b i l i rubin  requi red  
in our in v i t ro  sys t em were h igher  t h a n  those  p resen t  in 
some of our  pa t ien t s ,  and  because there  are a mu l t i t ude  
of p l a sma  changes  in l iver  disease, i t  is l ikely t h a t  o ther  
fac tors  m a y  also be opera t ing  in th is  phenomenon .  There  
does no t  appear  to  be any  in t r ins ic  a b n o r m a l i t y  of the  
PSGO ac t iv i ty  of the  g ranu locy te  in pa t i en t s  w i th  l iver  
disease.  Increased  PSGO ac t iv i ty  would no t  expla in  the  
increased suscept ib i l i ty  to infections.  

Increased  res t ing  glucose ox ida t ive  ac t iv i ty  of leuko- 
cytes  has  been  descr ibed previous ly  in leukocytes  f rom 
p o l y c y t h e m i a  vera  pa t i en t s  ~, infected pa t i en t s  s and  
newbornsL  The significance of th is  change  in these  
pa t i en t s  is unclear.  In  our pa t ien t s ,  it  p ro b ab l y  resul ts  
f rom s t imula t ion  by  a p lasma  factor,  which  m a y  be 
bil irubin.  

Zusammen[assung. Plasma  yon  15 Pat ienten .  m i t  
a lkohol ischer  Leberci r rhose  oder  Hepa t i t i s  s te iger t  die 
Glucoseoxydase-Akt iv i tg t  normale r  Granulocyten .  Bili- 
rub in  ha t  eine gleichart ige \Virkung.  
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T h e  Ef fec t  of  C o r t i c o s t e r o i d s  on  the  B a c t e r i c i d a l  

Increased  suscept ib i l i ty  to infect ions in pa t i en t s  
t r e a t ed  wi th  cor t icos tero ids  is a well recognized phenom-  
enon  1. The exac t  mechan i sm by  which  cor t icosteroids  
a l ter  t he  b o d y ' s  defence aga ins t  bacter ia l  infect ion is no t  
well  defined.  One of t he  p roposed  possibi l i t ies  is t h a t  t h e y  
reduce the  phagocy t i c  and /o r  bacter ic idal  ac t iv i ty  of 
po lymorphonuc l ea r  phagocy te s  (PMN). 

There  are confl ic t ing resul ts  f rom several  s tudies  of 
th is  ma t t e r .  ALLISON 2, HIRSCH 3 and  DILLARD 4 found  
normal  phagocytos i s  and  int racel lular  killing, whils t  
MILLXR 5 and  CHRkTIEN * repor ted  impa i red  bacter ic ida l  
ac t iv i ty  by  leucocytes  of pa t i en t s  t r ea t ed  wi th  corti-  
costeroids,  or to whose leucocyte  suspension s teroids  had  
been added  in vi tro.  The m e t h o d  used by  CHRs 7 and  
MILLER 5 was the  N B T  reduc t ion  t es t  as t he  ind ica tor  
of bac ter ic ida l  ac t iv i ty .  However ,  using the  same method ,  
2KATULA and P~TERSON s found  normal  N B T  reduc t ion  
under  the  same c i rcumstances .  These con t rad ic t ing  
resul ts  led us to inves t iga te  the  inf luence of cor t icosteroids  
in vivo and in v i t ro  in t he  sys t em of ' S t imu la t ed  N B T  
reduc t ion  tes t '  as descr ibed by  PARK 9. In  this,  t e s t  

A c t i v i t y  of  L e u c o c y t e s  

endo tox in  is added  to the  hepar in ized  blood, mixed  gent ly,  
i ncuba ted  a t  room t e m p e r a t u r e  for 5-10 rain, and then  
the  N B T  tes t  1~ is per formed.  A p p r o x i m a t e l y  half  the  
neut rophi l s  became  N B T  posi t ive  in no rma l  h ea l t hy  
persons,  whereas  the  dye  reduc t ion  is impa i red  in condi-  
t ions  wi th  i m p a i r e m e n t  bacter ic idal  ac t iv i ty  of the  
leucocytes.  
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Mean values of stinmlated and non stimulated NBT reduction test under the influence of eorticosteroids 

NBT stimulated a 

Group No. of NBT test Only endotoxin 
tests (%) (%) 

Endotoxin + 125y Endotoxin + 50y Endotoxin + 10y 
hydrocortisone ( % ) hydrocortisone (%) hydroeortisone (%) 

Steroid treated children 14 13.3 i 4.1 28.5 t 6.2 

Normal healthy ehildren 40 9.67 • 3.4 52.1 i 2.1 

21.7 ::t= 5.7 24.1 ! 3.6 26.8 ~ 6.0 

20.6 4- 3.3 39.8 ~ 5.9 51.6 :~ 2.7 

a % of positive NBT cells. 
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Material and methods. 14 ch i ld ren  aged 2-14 years  
(mean  age 6.5 years),  rece iv ing  P r e d n i s o n e  2.5 m g / k g  for 
a t  leas t  4 days  ( R h e u m a t i c  Fever ,  A s t h m a ,  N e p h r o t i c  
Syndrome) ,  a n d  40 n o r m a l  non- in fec t ed  ch i ld ren  m a t c h e d  
for age, were s tudied.  3 ml  of venous  b lood was  d r a w n  in to  
si l iconized and  hepa r in i zed  p las t ic  d isposable  t ubes  a n d  t he  
fol lowing tes t s  were p e r f o r m e d :  1. H i s t o c h e m i c a l  N B T  
r educ t i on  t e s t  accord ing  to PARK'S m e t h o d  ~~ 2. N B T  
s t i m u l a t e d :  To 0.5 ml  of hepa r in i zed  b lood  was added  
10 y e n d o t o x i n  (B, L ipopolysachar ide ,  Difco-Detro i t )  in  
0.05 ml  p h o s p h a t e  buf fe red  sal ine (pH 7.2). T he  t u b e s  
were gen t ly  s h a k e n  and  i n c u b a t e d  a t  r oom t e m p e r a t u r e  
for 10 rain,  t h e n  t h e  N B T  t e s t  was  per formed.  3. To 3 
samples  of 0.5 ml  hepar in ized  b lood were a d d e d  respec- 
t ive ly  125 7, 50 ~, a n d  107 hydroco r t i sone  sod ium succ ina te  
(Upjohn) ,  mixed  gen t ly  a n d  i n c u b a t e d  a t  r oom t e m p e r a -  
tu re  for 10 rain.  10 7 E n d o t o x i n  was t h e n  added  to  each  
t u b e  as in  p a r a g r a p h  2. above  a n d  t he  N B T  t e s t  was  per-  
formed.  

All t h e  t es t s  were pe r fo rmed  w i t h i n  30 m i n  of t a k i n g  
t he  blood, steri le cond i t ions  were careful ly  m a i n t a i n e d  
t h r o u g h o u t .  The  scoring of t h e  pe r cen t  of N B T  pos i t ive  
cells was m a d e  on  4 smears  u n d e r  oil immers ion .  As 
p roposed  b y  MATULA and  PETERSON8, t he  n u m b e r  of all 
p h a g o c y t i z i n g  cells was  scored, as opposed  to scoring on ly  
t he  p o l y m o r p h o n u c l e a r  cells. 

Results. The  m e a n  va lues  of t he  N B T  pos i t ive  cells are 
s u m m a r i z e d  in t he  Table .  The  s tero id  t r e a t e d  group 
showed s l ight ly  more  e l eva ted  m e a n  N B T  pos i t ive  cells 
b u t  w i t h o u t  s t a t i s t i ca l  significance.  S t i m u l a t i o n  w i t h  
e n d o t o x i n  gave  a s ign i f ican t ly  lower  value,  28.5 -1- 6.2 as 
c o m p a r e d  to  t he  n o r m a l  cont ro l s  52.1 • 2.1 ( P  < 0.005). 
P r e i n c u b a t i o n  w i t h  hydroco r t i sone  did  no t  inf luence t he  
cell 's N B T  r educ t i on  abi l i ty ,  s ince t he  leucocytes  h a d  
p rev ious ly  been  affected b y  t he  p r e - adm i n i s t e r ed  steroids.  

I n  t he  n o r m a l  group the re  is a s igni f icant  d i m i n u t i o n  
of t he  r educ ing  ab i l i ty  of t he  leucocytes  w h e n  125 y 
hyd roco r t i sone  is added  (52.1-20.6, P < 0.001). This  
effect  is lessened w i t h  50 y hydrocor t i sone .  10 y hydro -  
cor t i sone  has  no inf luence  w h a t s o e v e r  u p o n  t he  cells. 

Discussion. Our  resu l t s  conf i rm t he  f ind ings  of CHRI~- 
TIEN 6, 7, MILLER 5 and  others .  

Since in our  s y s t e m  we d id  n o t  use a n y  par t ic les  for 
phagocy tos i s  we can  on ly  say  t h a t  we found  t h a t  cor t i -  
costeroids  i nh ib i t  t he  N B T  reduc ing  ac t i v i t y  of poly- 
m o r p h o n u c l e a r  p h a g o c y t e s  b o t h  in v ivo  a n d  in vi t ro .  
There  are two possible  m e c h a n i s m s  for t h i s  effect :  1. The  
s tab i l iz ing  effect  of s teroids  on t h e  leucocyte  or lysosomal  
m e m b r a n e s  i nh ib i t s  t he  p e n e t r a t i o n  of e n d o t o x i n  in to  t he  
cell, and  t h u s  reduces  t he  a c t i v a t i o n  of t he  e n z y m a t i c  
s y s t e m  which  would h a v e  lead to  N B T  reduc t ion .  

2. The  s teroids  h a v e  a d i rec t  inf luence  on  t h e  a c t i v a t i o n  
of t h e  in t r ace l lu l a r  e n z y m e  sys tems .  I t  is k n o w n  t h a t  
inges t ion  of b a c t e r i a  or o t h e r  par t ic les  b y  a leucocyte  is 
a c c o m p a n i e d  b y  a n u m b e r  of b iochemica l  even t s  w i t h i n  
t he  phagocy tes ,  such  as increased  O 2 c o n s u m p t i o n ,  
s t i m u l a t i o n  of t h e  hexose  m o n o p h o s p h a t e  shun t ,  ox ida-  
t ion  of r educed  n i c o t i n a m i d e  aden ine  d inud io t ide  (Na DH) ,  
and  H~O~ p r o d u c t i o n  1~. These  b iochemica l  even t s  p l ay  a 
maj  or role in t he  in t r ace l lu la r  k i l l ing  of b a c t e r i a ;  w i t h o u t  
th i s  i n t a c t  s y s t e m  the re  is no  poss ib i l i ty  of r educ ing  N B T .  

MA~DELL et  al ~ added  hyd roco r t i sone  21-succinate  to  
in  v i t ro  p h a g o c y t i c  mix tu res .  The re  was no effect  on  
phagocy tos i s  of b a c t e r i a  b u t  t he re  was  i n h i b i t i o n  of 
oxygen  c o n s u m p t i o n  a n d  p r o d u c t i o n  of h y d r o g e n  per-  
oxide. I n t r a c e l l u l a r  k i l l ing  of b a c t e r i a  was  t h u s  inh ib i t ed .  

A p p r o x i m a t e l y  100 t i m e s  g rea te r  c o n c e n t r a t i o n  of 
hyd roco r t i sone  was necessa ry  to  d e m o n s t r a t e  t he se  
resu l t s  in  v i t ro ,  t h a n  t h a t  c o n c e n t r a t i o n  a c h i e v e d  in 
h u m a n  adu l t s  b y  a d m i n i s t e r i n g  500 m g  of hyd roco r t i sone  
i n t r avenous ly .  

COOPER et  al ~8 d e m o n s t r a t e d  t h a t  t he  in  v i t ro  a d d i t i o n  
of va r ious  t ypes  of s te ro ids  i n h i b i t e d  b o t h  hexose  mono-  
p h o s p h a t e  s h u n t  a c t i v i t y  a n d  i o d i n a t i o n  of bac te r ia .  
These  effects are  c o m p a t i b l e  w i t h  t he  i n h i b i t i o n  of 
bac te r i a l  killing. The  poss ib i l i ty  also exis ts  of i n t e r a c t i o n  
be tween  these  two  a b o v e - m e n t i o n e d  mechan i sms .  

Rdsumd. L ' in f luence  des cor t icos t6roides  sur  l ' a c t iv i t6  
bac t6r ic ide  des l eukocy tes  a 6t6 6tudi6e X l ' a ide  de la 
r6ac t ion  , N B T  stimulated~> de PARK. On a d 6 m o n t r 6  p a r  
ce t te  m 6 t h o d e  que  les cor t icos t6roides  - in  v ivo  et  in  v i t ro  
- aba i s sen t  l ' ac t iv i t6  bac t6r ic ide  des l eukocy tes  poly-  
morphonue l6a i res .  Nos obse rva t i ons  c o n f i r m e n t  les 
donn6es  an t4 r ieures  sur  les cor t icos t6roides  6tudi6s p a r  
d ' a u t r e s  m6thodes .  L a  r6ac t ion  <~NBT s t i m u l a t e d  ~> semble  
faci l i ter  l ' 6 tude  de ces inf luences.  
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B i n d i n g  of  C a t e c h o l  D e r i v a t i v e s  to  H u m a n  S e r u m  

I t  is well  k n o w n  t h a t  m a n y  n o n p e p t i d e  h o r m o n e s  
c i rcu la te  in  t he  b lood  b o u n d  to pro te ins ,  b u t  r e l a t ive ly  
l i t t l e  is k n o w n  a b o u t  t he  n a t u r e  of c a t echo l amine  b ind ing  
to p l a s m a  prote ins .  T h a t  such  b i nd i ng  of ca t echo lamines  
or t h e i r  de r iva t ives  does occur  ha s  been  sugges ted  b y  
severa l  a u t h o r s  l-s. Var ious  t echniques ,  such  as dialysis  1 
e lectrophoresisa-5,  7, a n d  N M R  spec t roscopy  s h a v e  been  
used. One group found  no b i nd i ng  b e t w e e n  a l b u m i n  a n d  
ep inephr ine  ~. 

T h a t  t he  i n t e r ac t i on  of ca t echo lamines  a n d  p ro t e ins  is 
of a loose, dissociable  n a t u r e  ha s  been  sugges ted  ~. A 
r ecen t  s t u d y  has  conc luded  t h a t  t h e  ac t ive  b i nd i ng  si te  
on  ep inephr ine  invo lves  t h e  a lkyl  side cha in  s. The  

P r o t e i n s  

fol lowing r e p o r t  p rov ides  f u r t h e r  ev idence  t h a t  norepi -  
n e p h r i n e  a n d  some of i ts  de r iva t i ve s  b i n d  to p l a s m a  
p ro t e ins  a n d  t h a t  t h i s  a c t i v i t y  m a y  d e p e n d  u p o n  t he  
phenol ic  h y d r o x y l  groups,  as well  as t he  s t r u c t u r e  of t he  
a lkyl  side chain .  

Materials and methods. Two tzl of f resh h u m a n  se rum 
were d i lu t ed  in 100 ~1 of 0.02 M b a r b i t a l  buffer ,  p H  8.6. 
Th i s  so lu t ion  was added  to  a series of t e s t  t u b e s  con ta in -  
ing 2 p icomoles  3H-norep inephr ine  (New E n g l a n d  Nu-  
clear, specific a c t i v i t y  59 mC/mg)  a lone  or 2 p icomoles  
3H-norep inephr ine  w i t h  100 p icomoles  of each  of t h e  
fol lowing ca techol  de r i va t i ve s  (Calbiochem):  norepi -  
nephr ine ,  d i h y d r o x y m a n d e l i c  acid (DOMA), d o p a m i n e  


