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Fig. 4. Same tissue specimen as in Figure 3. a) H & E; b) SRCA with 
Ulex extract and O erythrocytes; mucosa, host erythrocytes (arrow) 
and endothelium are negative; Brunner's glands show positive 
reaction. • 130. 

isologous ant igen  in mucosal  epi thel ium in about  80% of 
examined  cases which would correspond to the  general  
d is t r ibut ion of secretors. Brunner ' s  glands reacted positi-  
vely  for the  isologous blood group substance in some acini, 
while others were negat ive  (Figure 3). When  sections of A 
or B blood group were reac ted  wi th  Ulex extract ,  the  
mucosal  ep i the l ium was always negat ive  bu t  acini of 
Brunner ' s  glands showed posi t ive  SRCA (Figure 4). 
Glands f rom the  breast  or uter ine cervix  showed great  
s imilar i ty  in react iv i ty .  In  both  organs only some glands 
contained the  ant igens while others were negat ive,  being 
p robab ly  in a ' res t ing '  phase. F r o m  all examined  cases 
of these two organs approx ima te ly  60% had bo th  the  
isologous and H antigen,  20% had ei ther  isologous or H 
antigen, and the  remaining 20 % were complete ly  negat ive,  
obta ined possibly from non-secretors.  Other  tissues cont- 

ta in ing the  H substance in individuals  of all blood types  
were mucosa of the  s tomach  and sweat  glands. SZULMAN ~ 
described the  H ant igen in other  tissues such as endo- 
thel ium, strat if ied ep i the l ium or t racheobronchia l  epi- 
the l ium using immunofluorescence on frozen sections. 
These tissues showed in our exper iments  the presence of 
only isologous antigen. We believe t h a t  the  differences in 
results were probably  due to var ious techniques used, the  
SRCA test  being more sensit ive and specific. 

The early appearance and cont inuous presence of H 
substance in some secretory glands of A, B, and AB 
individuals  suppor t  the  hypothesis  t h a t  its p roduct ion  is 
a necessary prerequisi te  for a subsequent  t ransformat ion  
into A or B specificities. The  presence of H substance in 
glands which do not  conta in  the individual ' s  own iso- 
ant igen suggests t ha t  this H ant igen migh t  be t ranspor ted  
f rom site of product ion  to other  areas. In  these sites the  
glycosyl t ransferase enzymes  could then  add the  specific 
sugar units  to the  t ransporeed glycoprotein  molecule to 
complete  the  synthesis  of the  blood group antigen. 

Zusammen/assung. Das Vorhandensein  der H-Sub-  
s tanz im normalen  Gewebe yon Personen mi t  den Blut-  
gruppen A, B und AB wurde  mi t  dem spezifischen Blut-  
k6rperchen- Anhaf tungs tes t ,  <~specific red cell adherences> 
(SRCA), festgestellt .  Das friihe Erscheinen und die 
dauernde  Anwesenhei t  der H-Subs tanz  in manchen  
Exokr indr i i sen  bekritf t igen die Hypothese ,  dass die Er-  
zeugung der H-Subs tanz  fiir die folgende Umwand lung  in 
A oder B Spezifit i i ten no twendig  ist. 
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Effect of C h o l i n e s t e r a s e  Inhib i t ion  b y  Eser ine  and 
R o s e t t i n g  1 

A large ma jo r i t y  of h u m a n  peripheral  blood l y m p h o -  
cytes form roset tes  spontaneously  wi th  sheep red blood 
cells (SRBC) and apparen t ly  belong to the  t h y m u s  
dependent  (T) subpopula t ion  1. The exac t  basis of this  
phenomenon  is not  established. Rose t t ing  wi th  red cells 
of several  species such as the  pig, dog, burro,  horse and 
goat  supports  the  antigen-nonspecif ie  na ture  of the  
phenomenon.  I t  is l ikely tha t  the physicochemical  
propert ies  of the  cell membranes  involved  are signif icant  
factors in roset te  format ion.  There are s t r iking bio- 
physical  and biochemical  differences in surface membranes  
of T and 13 ( thymus independent ,  Bursa processed 
lymphocy tes  2; the  la t te r  cell type  does not  form roset tes  
wi th  SRBC spontaneous ly  but  would do so th rough  
immune  binding of immunoglobul in  and complement  
surface receptors.  

We  have  looked at  the  effect of cholinesterase inhibi t ion  
or deplet ion by  eserine and phospholipase D respect ive ly  
on S R B C  roset te  fo rmat ion  by  human  T lymphocytes .  

Per iphera l  blood lymphocy tes  were isolated f rom 
heparinized venous  blood of a hea l thy  adul t  donor  by 

P h o s p h o l i p a s e  D on H u m a n  T L y m p h o c y t e  

Fico l l -Hypaque  densi ty  centr ifugat ion.  The leukocyte  
suspension was washed twice  in Medium 199. The absolute 
yield of lymphocy tes  was greater  t h a n  85 % with  99-100 % 
viabi l i ty  judged by dye exclusion and greater  than  95% 
puri ty .  These lymphocy tes  or SRBC were incubated wi th  
pharmacologic  agents  at  37 ~ for 1 h, washed and mixed  
for roset t ing assay 3. The cell pellet  was fixed in glutaral-  
dehyde before counting.  Cell v iabi l i ty  judged by t rypan  
blue exclusion was more than  95 %. 200 cells were examined.  
There was a marked  reduct ion  in the  number  of cells 
forming rosettes when ei ther  human  lymphocytes  or 
SRBC had been pre t rea ted  wi th  eserine or phospholipase 
D (Figure). Pre incubat ion  of lymphocytes  wi th  these 
chemicals  had  a s ignif icant ly greater  inhibi t ing effect on 
roset te  formation.  
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T r e a t m e n t  of T l y m p h o c y t e s  wi th  a va r i e ty  of agents  
inhib i t s  roset t ing.  These include t ryps in  3, iodace ta te  ~, 
azide 4, phosphol ipase  A 5, neuramin idaseL  sodium cy- 
anide  v, iodoace tamide  s, aza th iopr ine  9 cy tocha las in  B 10, 
and  a n t i l y m p h o c y t e  serumT. All these  agents  have  wide- 
spread  m e m b r a n e  damaging  proper t ies  or are metabol ic  
inhibi tors  and cell poisons. Our observa t ion  of a similar 
effect  wi th  eserine and phosphol ipase  D suggests  t h a t  the  
in tegr i ty  of m e m b r a n e - b o u n d  chol inesterase  is essent ia l  
for the  bond  be tween  SRBC and  T lymphocy tes .  Eser ine  
specifically inhibi ts  cholinesterase,  increases e ry th rocy t e  
fragi l i ty  n and cellular deple t ion  of po ta s s ium 12. Phospho-  
l ipase D spli ts  the  link be tween  phosphor ic  acid and 
choline in the  leci thin molecule and releases chol inesterase  
wi th  consequen t  deple t ion of m e m b r a n e - b o u n d  enzyme.  
Blas t  cells f rom pa t i en t s  wi th  acu te  lymphob las t i c  
leukemia  do no t  form roset tes  wi th  SRBC nor do these  
bear  surface immunoglobu l in  d e t e r m i n a n t s  13,14. The 
failure of such neoplas t ic  cells to form rose t tes  m a y  
poss ib ly  be due to the i r  low chol inesterase  ac t iv i ty  ~5,~6. 

There  is a growing apprec ia t ion  t h a t  m e m b r a n e s  are 
d y n a m i c  s t ruc tures  t h a t  pa r t i c ipa te  in regula tory  mecha-  
n isms though  the  precise role p layed  by  t h e m  is unclear.  
The ex t remely  he terogeneous  lipid composi t ion,  chemis t ry  
and  s t ruc tu re  are ve ry  i m p o r t a n t  to t he  proper t ies  and  
funct ions  of membranes .  Spin label t echn iques  Show t h a t  
t he  l ipids of mos t  funct ional  m e m b r a n e s  under  physio-  
logical condi t ions  are largely in a fluid r a the r  t h a n  a rigid 
state~L Based on ca lor imet ry  ~s and  X - r a y  di f f ract ion 
studies~L the  phosphol ip ids  seem to be a r ranged  asym- 
metr ica l ly  across the  two halves  of the  lipid bilayer.  The 
in tegra l  proteins ,  as opposed to the  per iphera l  prote ins ,  
are d i rec t ly  involved wi th  the  lipids in de te rmin ing  the  
s t ruc tu re  of the  m e m b r a n e  m a t r i x  2~ The ca rbohydra t e s  
a p p a r e n t l y  pro jec t  f rom the  outer  m e m b r a n e  surface, 
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Percent of T lymphocytes forming SRBC rosettes. SRBC (�9 or 
lymphoeytes (Q) were pretreated for i h at 37 ~ with eserine (1 • 10 3 
M, 1.25 mg/ml) or with phospholipase D (0.62 mg/ml). Each value is 
the mean of duplicate experiments set up on 1 day. Control figures 
are shown as G. 

where t h e y  m a y  be involved  in cell con tac t  and  inter-  
action.  Our s tudies  have  shown t h a t  chol ines terase  exer ts  
a s tabi l iz ing influence on l ipoproteins ,  in the  se rum zz as 
well as in cell m e m b r a n e s  22. I t  is possible t h a t  lipid- 
chol ines te rase-pro te in  in te rac t ion  con t r ibu tes  to  the  
s tab i l i ty  and  funct ion  of surface m e m b r a n e  of cells, 
including SRBC and lymphocy tes .  

Inh ib i t ion  of h u m a n  T l y m p h o c y t e - S R B C  rose t t ing  
by  eserine and  phosphol ipase  D suggests  t h a t  m e m b r a n e -  
bound  ace ty lchol ines terase  exer ts  a modu la t ing  influence 
on the  receptors  involved in th is  p h e n o m e n o n  2~. 

Rdsumd. La fo rma t ion  de rose t tes  ent re  les l ympho-  
cytes  T humains  et  les globules rouges du m o u t o n  est  
inhib6e par  l '6s6rine et  la phosphol ipase  D. Cela sugg6re 
que l ' ac6tylchol ines terase  li6e aux  m e m b r a n e s  inf luence 
les r4cepteurs  impliqu6s dans  la fo rmat ion  des roset tes .  
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D6faut  d ' i n c o r p o r a t i o n  du soufre  d a n s  le t h y m u s  des  s o u r i s  a u t o i m m u n e s  S w a n  fig4es 

Defect  of I n c o r p o r a t i o n  of S in Old S w a n  A u t o i m m u n e  Mice  T h y m u s  

CLARK 1 a montr6  qu' i l  exis ta i t  nn  parall61isme ne t  
en t re  l ' incorpora t ion  de soufre radioact i f  dans  les cellules 
r6ticulo6pith61iales du thymus ,  sous forme d ' u n  complexe 
macro-mol6culaire  et  le t a u x  de mul t ip l ica t ion  des 
t h y m o c y t e s  dans  cet  organe.  Aussi consid6re-t- i l  ce t te  
incorpora t ion  de soufre c o m m e  un t es t  d 'ac t iv i t6  fonc- 
t ionnel le  thymique .  C'est  la raison pour  laquelle nous 
avons  utilis6 ce t te  explora t ion  chez les souris Swiss 

normales  et  chez les souris au to immunes  Swan 2,3 pour  
6tudier  l '6 ta t  fonct ionnel  du t h y m u s  de ces an imaux .  
Nous avons  en effet  d6jS~ pu Inet t re  en 6vidence chez les 
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