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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  
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(DA), v a n i l m a n d e l i c  acid (VMA), hom ovan i l l i c  acid (HVA),  
a n d  n o r m e t a n e p h r i n e  all  in a v o l u m e  of 40 p.l. A d d i t i o n a l  
t u b e s  c o n t a i n e d  d i lu t ed  s e rum a lone  a n d  3H-norepi-  
n e p h r i n e  a lone  to a sce r t a in  t he  e lu t ion  vo lumes  of 
p ro t e in  a n d  n o n p r o t e i n  b o u n d  3H-norep inephr ine .  Incu-  
b a t i o n  was  a l lowed to  proceed  for 5 m i n u t e s  a t  4~ The  
so lu t ion  was t h e n  p laced  on  a 3.0 ml  c o l u m n  of G-50 
S e p h a d e x  (Pha rmac ia )  m a d e  in a 5.0 ml  syr inge  a n d  
0.5 ml  f r ac t ions  were col lected in sc in t i l l a t ion  vials.  
10 ml  of Aquaso l  (New E n g l a n d  Nuclear)  were added  a n d  
r a d i o a c t i v i t y  was d e t e r m i n e d  b y  c o u n t i n g  in a Nuc lea r  
Chicago U n i l u x  L iqu id  Sc in t i l l a t ion  Counter .  P r o t e in  was 
d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y  a t  a wave  l e n g t h  of 
280 nm.  All e x p e r i m e n t s  were done in dupl ica te ,  a n d  
some were r epea t ed  severa l  t imes .  

Results. P r o t e i n  was e lu ted  in 1.0-2.0 ml. The  rad io-  
a c t i v i t y  was d i s t r i b u t e d  in to  2 peaks,  t he  f i rs t  in 1.0-2.0 
m l  of e lua te  a n d  a second ill 2.5--4.0 ml  of e luate .  W h e n  
no p r o t e i n  was added,  a s ingle peak  of r a d i o a c t i v i t y  was 
obse rved  in 2.5-4.0 ml.  I n  each  case t h e  peak  of radio-  
a c t i v i t y  e lu ted  in 1.0-2.0 ml  was d e s i g n a t e d  t h e  ' p ro t e in  
b o u n d  f rac t ion ' .  The  f igure compare s  t he  re la t ive  abi l i t ies  
of 6 d i f fe ren t  ca techo l  de r i va t i ve s  to  compe te  w i t h  
3H-norep inephr ine  for b i n d i n g  s i tes  on s e rum pro te in .  The  
resu l t s  are expressed  in t e r m s  of b o u n d  : t o t a l  rat ios,  w i t h  
a n d  w i t h o u t  t h e  a d d i t i o n  of t h e  va r ious  ca techo l  der iva-  
t ives.  As can  be seen in t he  Figure ,  d i h y d r o x y m a n d e l i c  
acid was found  to com pe t e  w i t h  " H - n o r e p i n e p h r i n e  
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a p p r o x i m a t e l y  ha l f  as well  as n o r e p i n e p h r i n e  c o m p e t e d  
w i t h  3H-norep inephr ine .  D o p a m i n e  was found  to  compe te  
w i t h  8H-norep inephr ine  a p p r o x i m a t e l y  1/3 as well  whi le  
VMA, H V A  a n d  n o r m e t a n e p h r i n e  fai led to  exh ib i t  
s ign i f ican t  c o m p e t i t i o n w i t h  ~H-norep inephr ine  f o r b i n d i n g  
si tes on  se rum pro te in .  

Discussion. I t  is genera l ly  be l ieved t h a t  p r o t e i n - b o u n d  
h o r m o n e  is no t  phys io log ica l ly  act ive .  Therefore,  an  
u n d e r s t a n d i n g  of t he  cond i t ions  in f luenc ing  p ro t e in  b ind-  
ing of c a t echo l amines  m i g h t  be  of i m p o r t a n c e  in under -  
s t a n d i n g  t h e i r  me tabo l i c  effects. As can  be  seen f rom 
F igure  1, D O M A  a n d  D A  did  compe t e  w i t h  N E a H  for 
p ro t e in  b i n d i n g  sites, t h o u g h  to  a lesser e x t e n t  t h a n  did  
'cold '  NE.  This  m i g h t  i nd i ca t e  t h a t  m i n o r  a l t e r a t ions  in  
t h e  a lkyl  side cha in  decrease  b u t  do no t  ob l i t e ra t e  
b i n d i n g  capac i ty .  

On t he  o the r  hand ,  VMA, H V A  and  NM fai led to 
compe te  w i t h  NE3IK for b i n d i n g  s i tes  desp i te  be ing  
p re sen t  in  excess (50:1 r a t io  on  a mo la r  basis) .  This  
suggests  t h a t  3 -O-me thy la t ion  ob l i t e r a t e s  t he  p ro t e in  
b i n d i n g  of these  molecules.  This  was conf i rmed  b y  
showing  t h a t  a H - n o r m e t a n e p h r i n e  fai led to  b i n d  to  se rum 
p r o t e i n  w h e n  t e s t ed  in th i s  sys tem.  

Zusammen/assung. B i n d u n g  der  K a t e c h o l a m i n e  u n d  
de ren  Ana logen  d u r c h  P ro t e ine  der  H u m a n s e r a  wurde  
u n t e r s u c h t .  D u r c h  Ver / inde rung  in der  A l k y l s e i t e n k e t t e  
wi rd  die B indungs f / ih igke i t  der  K a t e c h o l a m i n a n a l o g e n  
geschw/icht ,  doch  n i c h t  ve rn i ch t e t .  3 -O-methy l i e r t e  
Ana logen  ver l i e ren  ihre  BindungsfS,  h igke i t  u n d  is t  
gegeni iber  N o r e p i n e p h r i n  wirkungslos .  
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T h e  G l y c o g e n  in  S o m e  P a r t s  of  the  D i a b e t i c  S k i n  

W e  h a v e  p rev ious ly  pub l i shed  some p r e l i m i n a r y  works  1-3 
on  m e t h o d s  - o the r  t h a n  those  a l r eady  in use (ca rbohy-  
d r a t e  m e t a b o l i s m  tests)  - wh ich  could be  i n t e r e s t i ng  for 
t he  ear l ies t  possible  d iabe tes  de tec t ion .  W e  now  a t t e m p t  
to  answer  w h e t h e r  ce r t a in  morpho log ica l  or h i s t ochemica l  
changes  in e p i d e r m a l  cells are t h e  p recursors  of cl inical  
m a n i f e s t a t i o n s  of d iabe tes .  

2Vfaterial and methods. The  m a t e r i a l  was  o b t a i n e d  b y  t he  
ear  lobe b iopsy  f rom 100 pe r sons  (33 diabet ics ,  26 border -  
l ine  cases a n d  41 h e a l t h y  persons)  aged 21-52 years.  The  
ear  lobe b iopsy  was pe r fo rmed  us ing  b iopsy-need le  a n d  
local a n e s t h e s i a  w i t h  xylocaine .  No com pl i ca t i on  connec-  

t ed  w i t h  t h e  ear  lobe b iopsy  was observed .  All t he  
m a t e r i a l  was  f ixed in Gendre- l iquid ,  p u t  in  pa ra f f in  wax 
a n d  cu t  a t  t h i ckness  of 6-8  ~m. The  p r e p a r a t i o n s  were 
s t a ined  b y  P A S - m e t h o d  (af ter  Mac Manus) ,  whi le  for t he  
g lycogen sa l iva  was  used as t h e  control .  

Results. The  n o r m a l  ep idermis  of a d u l t  pe rsons  p rac t i -  
cal ly con ta ins  no glycogen,  excep t  i ts  u p p e r  p a r t s  and  
a r o u n d  p i losebaceous  orifices 4. B u t  in  ep idermis  of our  
p a t i e n t s  (d iabet ics  a n d  borde r l ine  cases) we h a v e  seen 
more  g lycogen t h a n  in n o r m a l  persons,  also in the  
so-called 'free ep ide rmis '  b e tween  two p i losebaceous  
orifices. I t  was p r e sen t  o f ten  in all  t h e  ep ide rma l  layers.  


