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n o n i m m u n i z e d  con t ro l s  were t r e a t e d  w i t h  da i ly  i.m. in- 
j ec t ions  of e i the r  80 vg or 200 ag  of D E X  ill 0.1 or 0.2 m l  
of n o r m a l  sal ine for a m i n i m u m  of 6 (high dose) a n d  a ma-  
x i m u m  of 20 (low dose) consecu t ive  days.  A sample  of 4 
an ima l s  sk in - t e s t ed  before  s te ro id  t r e a t m e n t  a n d  a g a i n  
pr io r  to  sacrif ice d e m o n s t r a t e d  d i m i n u t i o n  b u t  no t  c o m -  
p le te  abo l i t i on  of t h e i r  pos i t ive  skin  tests .  An ima l s  m a d e  
anergic  were too  ill to  test .  Resu l t s  of t r e a t m e n t  w i t h  b o t h  
doses of D E X  were s imi la r  a n d  h a v e  been  pooled.  

I n d u c t i o n ,  p r e p a r a t i o n  a n d  m i g r a t i o n  of p e r i t o n e a l  exu-  
da t e  cells were p e r f o r m e d  accord ing  to  t e c h n i q u e s  pre-  
v ious ly  descr ibed  2. Fo r  d i rec t  m i g r a t i o n  i n h i b i t i o n  (DM1) 
t e s t s  t he  ceils m i g r a t e d  d i rec t ly  in to  m e d i a  c o n t a i n i n g  
20% fe ta l  calf  s e rum a n d  add i t ives  as follows: no  add i t ive ,  
10 ~g /ml  exc ip ien t - f ree  P P D  (a gif t  of Dr.  H.  B. DEVLIN, 
P a r k e - D a v i s  & Co., De t ro i t ,  Mich.) ,  8 ~g/ml  D E X ,  or 
10 ~g /ml  P P D  a n d  8 ~g /ml  D E X .  Fo r  i nd i r ec t  m i g r a t i o n  
i n h i b i t i o n  (IMI) t e s t s  l y m p h o c y t e s  were isola ted f rom 3- 
day  pe r i t onea l  e x u d a t e s  b y  e lu t ion  t r o m  c o t t o n  co lumns  2 
a n d  cu l tu red  in se rum-f ree  media ,  con t a in ing  t h e  s ame  
addi t ives ,  for two days  fol lowing wh ich  P P D  a n d / o r  D E X  
was added  to  con t ro l  m e d i a  (af ter  c en t r i f uga t i on  to  re- 
m o v e  cells). S u p e r n a t e s  were d ia lyzed  aga ins t  TC 199, se- 
r u m  was added,  a n d  these  m e d i a  were used u n c o n c e n t r a t -  
ed for m i g r a t i o n s  of n o r m a l  pe r i tonea l  e x u d a t e  ceils. 

The  o i l - induced  pe r i t onea l  exuda t e s  of t r e a t e d  guinea-  
pigs were s ign i f i can t ly  lower in  vo lume  b u t  no t  in  per  cen t  
l y m p h o c y t e s  c o m p a r e d  to controls .  DM1, us ing  P P D  as 
t h e  an t igen ,  for normal ,  D E X - t r e a t e d ,  CFA - i m m un i zed ,  
and  D E X - t r e a t e d ,  CFA i m m u n i z e d  an ima l s  are de ta i l ed  
in t he  Table .  I n h i b i t i o n  of m a c r o p h a g e  m i g r a t i o n  occur red  

w i t h  CFA an ima l s  w h e t h e r  or no t  D E X  t r e a t m e n t  was  
given.  A d d i t i o n  of D E X  in v i t r o  abo l i shed  t he  i n h i b i t o r y  
response  (Table).  I n  v i t r o  D E X  of ten  caused  a m a r k e d  
s t i m u l a t i o n  of migra t ion ,  b u t  con t ro l l ing  for t h i s  b y  add -  
ing D E X  to  con t ro l  cu l tu res  d id  no t  u n c o v e r  i n h i b i t o r y  
ac t iv i ty .  I n  IMI  expe r imen t s ,  add i t i on  of D E X  a f t e r  cul- 
tu re  to  supe rna t e s  c o n t a i n i n g  m i g r a t i o n  i n h i b i t o r y  fac to r  
(MIF),  abol i shed  M I F  a c t i v i t y  ( IMI before  D E X  = 0.67, 
a f te r  D E X  = 0.97). Non-speci f ic  t o x i c i t y  in te r fe red  w i t h  
an  a t t e m p t  to  assay  for M I F  in supe rna t e s  of l y m p h o c y t e s  
cu l t u r ed  s i m u l t a n e o u s l y  w i t h  P P D  a n d  D E X .  

The  i m p l i c a t i o n  of these  d a t a  is t h a t  M I F  p r o d u c t i o n  to  
a p r e v i o u s l y  encoun t e r ed  a n t i g e n  is n o r m a l  du r ing  shor t -  
t e r m  cor t icos te ro id  t r e a t m e n t ,  a conc lus ion  c o m p a t i b l e  
w i t h  t h e  occas ional ly  obse rved  pos i t ive  IMI  tes ts  in  clini- 
cal s t a t e s  of c u t a n e o u s  hypo reac t i v i t y2 ,  8, and  w i t h  t h e  
f ind ings  of o t h e r  a u t h o r s  4, 5. Since M I F  was no t  specif ical ly  
pur i f i ed  (o ther  t h a n  b y  dialysis)  in  t he  p r e sen t  exper imen t s ,  
t h i s  conc lus ion  is on ly  p r e s u m p t i v e .  

W h e t h e r  t h e  absence  of i n h i b i t i o n  in t h e  presence  of 
in v i t r o  d e x a m e t h a s o n e  is t h e  resu l t  of in te r fe rence  w i t h  
M I F  or w i t h  t he  assay  cells is n o t  answerab le  f rom these  
expe r imen t s .  The  work  of COHEN, STAVY and  FELDMAN 6 
would  sugges t  t h a t  t he  l a t t e r  poss ib i l i ty  is t rue .  

Rdsumd. L ' i n h i b i t i o n  de la m i g r a t i o n  des mac rophages  
se vo l t  chez les cobayes  i m m u n i s 6 s  ~ la tubercu l ine ,  m~me 
au cours  d ' u n  t r a i t e m e n t  in  v ivo  au  dexam6thasone .  I n  
v i t ro  le d e x a m 6 t h a s o n e  abo l i t  ce t te  i n h i b i t i o n  de m~me 
que la  r6ponse au  f ac t eu r  i n h i b i t i f  de la m i g r a t i o n  des 
cellules des cobayes  t6moins .  

IV[. D. LOCKSHIN 7 

DMI to PPD and to PPD and DEX by in vivo treatment 

In vivo treatment In vitro test media 

PPD PPD + DEX �9 
No. of Mean No. of Mean 
animals M1 animals M1 

None 22 1.03 7 1.16 
DEX 9 0.96 8 1.45 
CFA 14 0.52 4 1.00 
DEX-CFA 5 0.59 5 1.07 

a All animals tested with PPD + DEX are also represented in the PPD 
column. 
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Effect of Platelet Membranes  on the Electrophoretic Pattern of 6 -Phosphogluconic  Dehydrogenase 
from Platelet Lysates 

The  i n t e r ac t i ons  b e t w een  m e m b r a n e s  ( s t romata )  a n d  
cy top l a smic  enzymes  were s tud ied  in r ed  b lood  cells in  
v i t ro  1. Th ree  enzyme s  of h u m a n  hemolysa tes ,  glucose- 
6 - p h o s p h a t e  d e h y d r o g e n a s e  (G6PD),  6 -phosphogluconic  
d e h y d r o g e n a s e  (6PGD) and  g l u t a t h i o n e  r educ ta se  (GSS- 
GR)  are modi f ied  in t h e i r  a c t i v i t y  b y  s t r om a l  fac tors :  
whi le  e r y t h r o c y t i c  G S S G R  is a c t i v a t e d  b y  red  cell s t ro-  
m a t a  2, t h e  i n a c t i v a t i o n  of G 6 P D  a n d  6PGD is r e l a t ed  to  
t he  a c t i v i t y  of s t r o m a l  NAD(P)ase ,  wh ich  i n a c t i v a t e s  
G 6 P D  di rec t ly  b y  sp l i t t i ng  t h e  s tab i l i z ing  N A D P ,  3,4; 

6 P G D  is i n s t ead  ind i rec t ly  modi f ied  in i t s  s t r u c t u r e  a n d  
a c t i v i t y  b y  one of t he  p r o d u c t s  of N A D ( P ) a s e  reac t ion ,  
PADPR 5, ~. 

I n  the  p r e sen t  work  we c o m p a r e d  t h e  a l t e r a t ions  of 
6PGD and  G S S G R  in p l a t e l e t  versus  red cell whole  
lysates .  

Materials and Methods. Blood  was col lected w i t h  sili- 
conized needle  a n d  syr inge  f rom 4 n o r m a l  vo lun tee r s  a n d  
2 p a t i e n t s  w i t h  p o l y c y t e m i a  vera ,  t h e n  t r an s f e r r ed  to  
po lyp ropy lene  cen t r i fuge  t u b e s  c o n t a i n i n g  1/2 vol. of a 
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1% solut ion of Seques t rene  Na~. The p la te le t s  were 
isolated according to  STEFANINI et  al. 7; t h e n  resuspended  
in saline. The final  yield f rom 150 ml of b loodwas  10-15 ml 
of a suspens ion  conta in ing  0.5 to  2.0 • 106 p la te le t s  per  
m m  3. A cont ro l  of the  p repa ra t ion  showed t h a t  t he  con- 
t a m i n a t i n g  leucocytes  were less t h a n  300 per  m m  3 and  
the  e ry th rocy te s  were prac t ica l ly  absent .  P la te le t  suspen-  
sions were lysed by  5 r epea ted  freezing and  thawing.  
P a r t  of lysa te ,  con ta in ing  the  membranes ,  was incuba ted  
for 2 h a t  45 ~ wi th  (sample E) and  wi thou t  (sample D) 
N A D P  added  (final concen t ra t ion  was 1 .0X104M in 
Soerensen buffer  p H  7.4) ; t hen  cent r i fuged at  15,500 • g 
for 30 rain a t  4~ in a Lourdes  ref r igera ted  centr i fuge.  
The remain ing  of the  lysate  was f irs t  cen t r i fuged  for 
30 min  a t  15,500 x g; the  s u p e r n a t a n t  was t h e n  incuba ted  
for 2 h a t  45 ~ wi th  (sample C) and  w i thou t  (sample B) 
added  N A D P  (1.0 •  excep t  for a sample  t h a t  
was no t  i ncuba ted  (sample A) and  served as 100% 
ac t iv i ty  control .  

In  2 cases, p a r t  of the  s u p e r n a t a n t  col lected af ter  
cen t r i fuga t ion  was fu r ther  cent r i fuged at  105,000 • g for 
2 h a t  4 ~ in a Spinco ul t racentr i fuge.  A yel lowish pellet ,  
p resen t  af ter  cent r i fugat ion ,  was discarded,  while  the  
supe rna t an t ,  t r e a t ed  as descr ibed for sample  B and  C, 
was t e s t ed  for enzyme  ac t iv i ty  and e lec t rophore t ic  
mobi l i ty  (sample F and G, respectively) .  

G6PD and  6PGD were measured  according to GLOCK 
and  McLEAN 6, G S S G R  according to  LONG and  CARSON 3. 

Table I. Enzymatic activity of G6PD, 6PGD and GSSGR in lysates 
from human platelets 

Elec t rophores i s  of the  samples  was pe r fo rmed  as previous-  
ly descr ibed 6. 

Results  and discussion. The ac t iv i ty  of 3 enzymes  
(G6PD, 6PGD, GSSGR)  f rom h u m a n  p la te le t  lysa tes  is 
p resen ted  in Table  I. The e lec t rophore t ic  p a t t e r n  of 
6PGD in u n t r e a t e d  p la te le t  lysates  was always of the  
P d A  t y p e  10. Only a single fast  band  is p resen t  in platelets .  

The incuba t ion  of p la te le t  lysates,  w i th  and w i t h o u t  
membranes ,  resul ted  (Table II) in the  inac t iva t ion  of 
G6PD w h e n  N A D P  was o mi t t ed  f rom incuba t ion  mixture .  
The t e m p e r a t u r e  and  dura t ion  of incubat ion ,  previous ly  
selected in order  to  enhance  the  effect  on 6PGD 5, did no t  
p e rmi t  us to  d i f fe rent ia te  be tween  s t romal  and  hea t  effect  
on G6PD. However  N A D P  (10-~M) p ro t ec t ed  the  ac t iv i ty  
(Table II ,  C-E) and  the  e lec t rophore t ic  mobi l i ty  of the  
enzyme,  b o t h  in the  presence  or absence of m e m b r a n e s  
(Figure). 

The incuba t ion  of whole lysate  (membranes  no t  re- 
moved)  in the  presence  of N A D P  resul ted  in the  inacti-  
va t ion  of 6PGD (Table II ,  E) and  change  in e lec t rophore t ic  
mobi l i ty  (Figure, E). W h e n  m e m b r a n e s  were r emoved  by  
cen t r i fuga t ion  at  15,500 • g for 30 m i n ,  the  incuba t ion  
of lysa tes  in the  presence  of N A D P  did no t  p roduce  a 
s ignif icant  loss of ac t iv i ty :  the  e lec t rophore t ic  pa t t e rn ,  
however  (Figure, C), was no t  as sharp  as in the  case of 
u n t r e a t e d  lysates  or in the  whole lysate  i ncuba ted  w i t h o u t  
N A D P  (Figure, A and  D respect ively) .  W h e n  ul t racent r i -  
fugat ion  was pe r fo rmed  (105,000 • g for 2 h), the  electro- 
phore t ic  p a t t e r n  of 6PGD was again s imilar  to  the  p a t t e r n  
of the  u n t r e a t e d  sample  (Figure, G). 

Glu ta th ione  reduc tase  act iv i ty ,  measured  af ter  incu- 
ba t ion  of p la te le t  whole  lysate  (membranes  no t  removed) ,  
was no t  increased (Table II ,  C - E ) ;  on the  contrary ,  a 

Case No. Platelets Enzymatic activity 
( x l0 s) 

G6PD 6PGD GSSGR 

1 1.72 0.513 0.172 ' 0.477 
2 2.00 0.566 0.158 0.441 
3 0.57 0.502 0.286 0.397 
4 0.79 1.366 0.570 0.783 
5 1.03 0.683 0.250 0.345 
6 1.31 1.554 0.622 0.876 
7 1.07 1 .609  0.639 0.824 

The enzymatic activities, expressed asA 0.D.~40]l'/1.0 • l0 s platelets, 
represent the activity of the untreated, membrane free lysates 
(sample A, see text). The activity was assayed at 37~ in a Gilford 
2000 recording speetrophotometer. The final pH was 8.0 for G6PD 
and 6PGD and 7.0 for GSSGR. Samples from cases No. 4, 6 and 7 are 
from patients with polycytemia vera. 
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2 p. E. CARSON, G. T. OKITA, H. FRISCHER, J. HIRASA, W. H. LONG 

and G. J. BREWER, Proc. 9th Congr. Europ. Soc. Haemat., Lisbon 
(S. Karger, Basel/New York 1963), p. 655. 

a H. N. KmKMAN, Nature, Lond. 184, 1291 (1959). 
4 p. E. CARSON, S. L. SCHRIER and R. W. KELLERMEYER, Nature, 

Lond. 18d, 1291 (1959). 
s F. AJMAR, Ph.D. Dissertation, The University of Chicago (1967). 
S F. AJMAR, B. SCHARRER, F. HASHIMOTO and P. E. CARSON, Proc. 

natn. Acad. Sci., USA 59, 538 (1968). 
7 M. STEFANINI, W. DAMESHEK, J. B. CHATTERJEA, E. ADELSON and 

I. B. MEDNICOFF, Blood 8, 26 (1953). 
8 G. E. GLocK and P. MCLEAN, Biochem. J. 55, 400 (1953). 
9 W. K. LONG and P. E. CARSON, Biochem. Biophys. Res. Commun. 

5, 934 (1961). 
10 j .  E. BOWMAN, P. E. CARSON, H. FRISCHER and A. L. DE GARAY, 

Nature, Lond. 210, 811 (1966). 

Table II. Residual enzymatic activity of G6PD, 6PGD and GSSGR of human platelets lysates after various tretments 

Sample Enzymatic Activity 

G6PD 6PGD GSSGR 

Membrane free lysate, no NADP 

Membrane free lysate + NADP 

Whole lysate, no NADP 

Whole lysate + NADP 

B 1.54-t- 2.2 82.52-18.1 94.44- 8.1 

C 84.44-11.4 77.74-15.1 85.9+17.5 

D 2.14- 2.2 77.84-13.9 84.14-17.9 

E 80.44-13.3 46.04-11.2 73.74-28.6 

The values represent % of the intitial activity (4-S.D.) of the samples in Table I, taken as 100%. The preparation of samples B, C, D and E 
is described under 'Materials and methods'. 
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sl ight  loss of ac t iv i ty  was present ,  a l though  no t  signifi- 
can t ly  d i f fe rent  f rom the  decrease found in the  mem-  
brane-f ree  lysate  (Table II ,  B-D). This  result  is in con t r a s t  
w i th  the  f indings ob ta ined  on red blood cell lysates,  in 
which  e ry th rocy t e  m e m b r a n e s  induce an ac t iva t ion  on 
cy top lasmic  G S S G R  2. 

Our resul ts  show t h a t  incuba t ion  of whole  p la te le t  
lysate  in presence  of added  N A D P  induces  changes  in 
ac t iv i ty  and  in s t ruc ture  o f  6PGD. This resul t  indicates  
t h a t  the  in te rac t ion  be tween  NAD(P)ase  and  6PGD is 
s imilar  in p la te le ts  and  in red cells. 

On the  o ther  hand ,  u l t r acen t r i fuga t ion  w i t h  comple te  
r emova l  of corpuscola te  par t ic les  known  to  conta in  
NAD(P)ase  is necessary  to  p r even t  minor  s t ruc tura l  
changes  in 6-PGD. 

NAD(P)ase  ac t iv i ty  and  locat ion in the  cell could 
therefore  be re levan t  in the  control  of the  ac t iv i ty  of some 
cy top lasmic  enzymes.  A l though  NAD(P)ase  is p resen t  
on the  outer  surface of the  red blood cell n ,  indi rec t  
evidence suggests  t h a t  the  enzyme  is ac t ive  also in t he  
inner  surface of the  m e m b r a n e  4. F u r t h e r m o r e  in o the r  
ceils, NAD(P)ase  is bound  to  t he  corpuscola te  pa r t s  
(mi tochondr ia ,  microsomes) and its ac t iv i ty  has  been  
re la ted  to  the  regula t ion of the  ac t iv i ty  of several  gly- 
colytic  enzymes,  wi th  specific differences in Ehr l i ch  
asci tes t u m o r  cells ~2,~8. Our results  on p la te le ts  fu r the r  
s t r eng thens  the  hypo thes i s  of a regula tory  role for 
NAD(P)ase .  Finally,  ac t iva t ion  of G S S G R  b y  cell m e m -  
branes  is p ro b ab l y  unre la ted  to  the i r  NAD(P)ase  act iv i ty ,  
and  o ther  mechan i sms  seem to be involved 14. 

Riassunto. L' incubaz ione  di l isati  piastr inici  con 
N A D P  provoca  ina t t ivaz ione  della 6PGD e ne modif ica  
la migrazione elet t roforet ica .  Non  si osserva invece 
a t t ivaz ione  della GSSG-R.  

F. AJMAR, G.F .  GAETANI, C. GARRY, 
G.F.  PARAVIDINO and  E. SALVIDIO 15 

Electrophoretic pattern of G6PD and 6PGD from platelet lysates 
after various treatments. Slot symbols from A to G correspond to the 
sample preparations symbol described under Materials and Methods. 
A, untreated, membrane free lysate; B, membrane free lysate, after 
incubation at 45~ without NADP; C, same as B, with NADP; D, 
whole lysate, after incubation at 45~ without NADP; E, same as D, 
with NADP; F, same as B, but after centrifugation of the lysate at 
105,000 • g; G, same as B, but after centrifugation of the lysate at 
105,000 • g+ NADP. 
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Effects of 2 - B r - a - e r g o c r y p t i n e  on P l a s m a  Prolact in  Level  and Milk Yield in Cows  

The ergot  alkaloids ergocornine and  2-Br-e-ergocrypt ine  
(CB 154) inh ib i t  cer ta in  reproduc t ive  funct ions  d e p e n d e n t  
on pro lac t in  in ra t s  1-4 and also reduce  serum and  p i tu i t a ry  
pro lac t in  levels in ra ts  and  mice 5-7. The anter ior  p i tu i t a ry  
is considered the  t a rge t  of the  inh ib i to ry  ac t ion  on prolac- 
t in  release 6. F u r t h e r m o r e  f irs t  clinical s tudies  w i th  CB 154 
gave successful inhib i t ion  of ga lac tor rhoea  in several  
pa t i en t s  s. 

These resul ts  m o t i v a t e d  our s tudies  using the  bovine  
species, which  is d is t inc t  concerning reproduc t ive  phy-  
siology in the  following po in t s :  a) In  con t r a s t  to the  ra t  
L H  r a the r  t h a n  pro lac t in  is assumed to  be luteotropic .  
b) Our breeds  are.special ly selected for milk yield, c) Pro-  
lac t in  b lood levels and  milk yield are exac t ly  and conti-  
nuous ly  measurab le  over  longer  per iod in the  same indivi-  
duals,  b u t  t he  pro lac t in  level has  no t  been  convincingly  
corre la ted  wi th  the  s tage of l ac ta t ion  or the  milk  yield 9. 
There  are two mos t  d i s t inc t  p h e n o m e n a  of the  cows'  
p ro lac t in  blood level, i.e. the  shor t  increase dur ing  the  
mi lk ing s t imulus  and  the  longer  las t ing  h igh  peak  before 
pa r tu r i t i on  ~-n. In  our  f i rs t  expe r imen t s  we t r ied  to  exa- 
mine  the  act ion of 2-Br-c~-ergocryptine on these  pheno-  
mena .  

Material and Method. Animals .  We  used 4 n 0 n - p r e g n a n t  
cows and  1 p r e g n a n t  cow a round  par tu r i t ion .  4 cows 
were of t he  Brown  Swiss and  1 cow of t he  Hols te in-  

Fr is ian  breed.  The animals  were 6-13 years  old and t h e y  
were k e p t  in a n  open s table  w i th  pas tur ing.  

Blood Collection. Blood p lasma was collected in centr i -  
fuge tubes  f rom the  jugular  vein;  in expe r imen t  No. 1 by  
means  of an inser ted  ca the t e r  and in the  o ther  expe r imen t s  
by  needle  punc tu re ;  the  hepar in  p repa ra t ion  'L iquemin '  
(Hof fmann-La  Roche) was appl ied as an an t i coagu lan t  
and  the  p l a sma  samples  were kep t  frozen (--18~ unt i l  
assay. 

Inhibitor substance. The ergot  alkaloid 2-Br-~-ergo- 
c ryp t ine -me thane - su l fona te  = CB 154 (kindly suppl ied  by  
SANDOZ,  Basel) was used. The subs tance  was  dissolved 
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