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The  para l l e l i sm obse rved  b e t w e e n  R F C  s t i m u l a t i o n  and  
l y m p h o b l a s t  t r a n s f o r m a t i o n  sugges t  t h a t  t he  r ap id  an d  
s imple  R F C  t e s t  could  s u b s t i t u t e  t he  more  labor ious  
i n v e s t i g a t i o n  of t he  m i t o g e n - i n d u c e d  l y m p h o b l a s t  t r ans -  
f o r m a t i o n  for  some purposes .  

der  R o s e t t e n b i l d u n g  u n d  L y m p h o b l a s t - T r a n s f o r m a t i o n  
e rg ib t  para l le le  Ergebnisse .  
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n in  u n d  C o n c a n a v a l i n  A die s p o n t a n e  iRose t tenb i ldung  
de r  m e n s c h l i c h e n  L y m p h o z y t e n  anregt .  Die S t i m u l a t i o n  
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Tissue-  and Species-Specific Antigens of the Rat 

T he  presence  of t issue-specif ic  an t i gens  h a v e  been  
de t ec t ed  in s u b m a n d i b u l a r  g lands  of r a b b i t  I, ca t t l e  2, 
a n d  man3,  ~. The  ob jec t  of t he  p r e sen t  s t u d y  was to 
i n v e s t i g a t e  t he  t i ssue-  and  species-specif ic i ty  of t h e  r a t  
s u b m a n d i b u l a r  g land  as a p a r t  of an  effor t  to  e v a l u a t e  
t he  an t igen ic  c o n s t i t u e n t s  of n o r m a l  sa l iva ry  g lands  a n d  
t h e i r  tumors .  

Method. The  s u b m a n d i b u l a r  g lands  of a d u l t  ma le  
L o n g - E v a n s  r a t s  were separa ted ,  a n d  homogen ized  in 
sal ine.  The  h o m o g e n a t e  was cen t r i fuged  a t  10,000 r p m  
for 10 ra in  and  t he  s u p e r n a t a n t  was collected.  E x t r a c t s  of 
o t h e r  r a t  t i ssues  as well as s u b m a n d i b u l a r  g lands  of o the r  
species were p r e p a r e d  in t he  same  m a n n e r .  The  p ro t e i n  
c o n c e n t r a t i o n  of t he  sal ine e x t r a c t s  was d e t e r m i n e d  b y  
t he  m e t h o d  of LOWRY et  al. 5. An t i s e r a  were p r e p a r e d  b y  
i n j ec t i ng  sal ine e x t r a c t s  of r a t  s u b m a n d i b u l a r  g land  sub-  
c u t a n e o u s l y  in to  r abb i t s .  The  e x t r a c t  was  i nco rp o ra t ed  
in to  F r e u n d ' s  comple t e  a d j u v a n t  for t he  f i rs t  i n j ec t ion  
a n d  in to  i n c o m p l e t e  a d j u v a n t  for s u b s e q u e n t  in jec t ions .  
A n t i s e r u m  was a b s o r b e d  w i t h  lyophi l ized  r a t  s e rum in a 
c o n c e n t r a t i o n  of 80 mg/ml ,  wh ich  was found  to be  a 
p r o p e r  c o n c e n t r a t i o n  for neu t r a l i za t ion .  W h e n  necessary,  
f u r t h e r  a b s o r p t i o n  was ca r r i e J  ou t  us ing  lyophi l ized  
e x t r a c t s  of o the r  r a t  t issues.  

Two-d imens iona l  i m m u n o d i f f u s i o n  was pe r fo rmed  
accord ing  to t he  m e t h o d  of OUCttTERLONY 6. I m m u n o -  
e lec t rophores i s  was  car r ied  ou t  accord ing  to  t he  m e t h o d  
of GRABAR and  BURTIN : as modi f ied  b y  SCHZlD~G~ER s 

Submandibular Gland 

us ing  1% agarose  in 0.05 M b a r b i t a l  buf fe r  a t  pI-I 8.6. 
Cryos t a t  sect ions  of qu ick  f rozen r a t  s u b m a n d i b u l a r  
g land  were f ixed in ace tone  a n d  s t a ined  d i rec t ly  w i t h  
f luorescein  i s o t h i o cy an a t e  con juga t e  of a n t i s e r u m  globul in  
accord ing  to t h e  t e c h n i q u e  of CooNs a n d  NAPLAN 9. 

Results and discussion. I m m u n o d i f f u s i o n  s tud ies  of 
a n t i s e r a  to  s u b m a n d i b u l a r  g l and  e x h i b i t e d  severa l  l ines  
of p r e c i p i t a t i o n  w i t h  e x t r a c t s  of r a t  s u b m a n d i b u l a r  g land  
an d  o the r  r a t  t issues,  as well  as w i t h  r a t  serum.  Fol lowing 
a b s o r p t i o n  of t h e  an t i s e r a  w i t h  lyophi l ized  r a t  serum,  
some p r e c i p i t a t i o n  l ines w i t h  e x t r a c t s  of several  r a t  
t i ssues  sti l l  r emained .  F u r t h e r  a b s o r p t i o n  of t h e  an t i s e r a  
w i t h  e x t r a c t  of r a t  k i d n e y  abol i shed  t h e  r eac t ion  w i t h  t he  
m a j o r i t y  of r a t  t i ssue  e x t r a c t s  an d  d e m o n s t r a t e d  t h a t  
r a t  s u b m a n d i b u l a r  g l and  c o n t a i n e d  a t  leas t  5 an t igen ic  
c o m p o n e n t s  as well  as o the r  an t igens  sha red  w i t h  b lood  
se rum a n d  t issues  of t h e  ra t .  Cross- reac t ion  was sti l l  
p r e s e n t  w i t h  e x t r a c t s  of re la ted  exocr ine  g lands :  pa ro t id ,  
subl ingual ,  pancreas ,  e x t r a o r b i t a l  a n d  i n t r a o r b i t a l  lacri-  
ma l  (Figure).  F u r t h e r  a b s o r p t i o n  b y  these  g lands  re- 
vea led  t h a t  2-3  of these  an t igens  were specific for t he  
s u b m a n d i b u l a r  g l and  a n d  t h e  r e m a i n i n g  an t igens  were 
sha red  to v a r y i n g  degrees  w i t h  t h e  o t h e r  glands.  The  
i mmu n o l o g i c  r e l a t ionsh ip  b e t w een  these  g lands  is sub-  
s t a n t i a t e d  b y  p rev ious  s tud ies  us ing  a n t i s e r u m  to  r a t  
p a ro t i d  g land  10. 

I t  was  also no t iced  t h a t ,  of t h e  5 l ines of p rec ip i t a t ion  
exh ib i t ed  on r eac t ing  t h e  an t i s e r a  w i t h  ex t r ac t s  of sub-  
m a n d i b u l a r  g lands  of male  rats ,  on ly  4 l ines could[ be 
de t ec t ed  w i t h  g lands  of a d u l t  female  rats .  I t  is i n t e re s t ing  
t h a t  t h i s  an t igen ic  sexual  d i m o r p h i s m  of t h e  r a t  sub-  
m a n d i b u l a r  g land  is assoc ia ted  w i t h  t h e  presence  of 
morpholog ica l  dif ferences  b e t w e e n  t h e  g lands  of raale  
a n d  female  11. 

S tudies  of g l andu la r  ex t r ac t s  of o the r  species d e m o n -  
s t r a t e d  h igh  degree of species-specif ic i ty  of t h e  r a t  sub-  
m a n d i b u l a r  gland.  Compar i sons  were m a d e  w i t h  e x t r a c t  
p r e p a r a t i o n s  of s u b m a n d i b u l a r  g lands  of man,  monkey ,  
dog, gu inea-p ig  a n d  mouse  a n d  no  c ross - reac t ion  was 
de tec ted .  Also, no c ross - reac t ion  was de t ec t ed  w h e n  the  

Immunodiffusion in agar gel Antiserum to rat submandibular gland 
extract absorbed with rat serum and kidney extract (NS). Rat glan- 
dular extracts: 1. submandibular; 2. parotid; 3. extraorbital lacrimal; 
4. intraorbital lacrimal; 5. pancreas ; 6. sublingual. 
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ant i sera  were s tudied  wi th  ex t r ac t s  of several  r abb i t s  
including the  the  ones used for an t i se ra  prepara t ion ,  in- 
d ica t ing  t h a t  under  the  p resen t  expe r imen ta l  condi t ions  
he t e ro immuniza t ion  of rabb i t s  w i th  ra t  submand ibu l a r  
gland ex t r ac t  did no t  elicit t he  p r0duc t ion  of auto-  or 
isoantibodies.  

Immunoe lec t rophore t i c  s tudies  conf i rmed these  obser- 
va t ions  and  d e m o n s t r a t e d  the  presence  of b o t h  se rum 
a lbumin  and globulins in addi t ion  to  o ther  ant igenic  
components .  The presence  oI se rum cons t i tuen t s  was  
conf i rmed by  s tudy ing  the  gland ex t rac t  w i th  an t i se rum 
to ra t  serum. The specif ici ty of the  reac t ion  of the  ant i -  
se rum was conf i rmed by  immunof luo rescen t  s taining.  
W h e n  g a m m a  globulin of absorbed  an t i s e rum to ra t  
submand ibu l a r  gland was used for d i rect  immunoi luo-  

rescence, specific b r igh t  green f luorescence was not iced  
in cy top la sm of the  acinar,  t ubu la r  and ducta l  ceils. 

Rdsumd. E n  4valuant  par  h6 te ro immuni sa t ion  les 
caract6res ant ig6niques de la g lande submandibu la i re  du 
rat ,  nous  avons  d6couver t  plusieurs  ant ig6nes sp6cifiques 
et  aut res  mis  en r6act ion avec le s6rum sanguin e t  les 
t issus.  Lorsque  l 'on  compare  les ex t ra i t s  glandulaires  de 
diverses esp6ces, on cons ta t e  que la glande submand ibu -  
laire du ra t  a des caract~res h a u t e m e n t  sp6cifiques. 

S. EL-MOFTY 
University o/Alabama Medical Center, 
Department of Pathology, 1919 Seventh Avenue South, 
Birmingham (Alabama 3529d, USA), 25 July 1973. 

A Circulating Activator of Granulocytes in Liver 

Pa t i en t s  w i th  chronic a lcohol ism and  l iver disease have  
been  shown to  be associa ted wi th  increased morb id i t y  and  
mor t a l i t y  f rom infect ions ~-3. In  an a t t e m p t  to e lucidate  
the  cause of th is  increased suscept ib i l i ty  to  infections,  
granulocyte  func t ion  in pa t i en t s  wi th  l iver disease was 
inves t iga ted ,  as measured  by  the i r  phagocy tos i s - s t imu la t ed  
glucose ox ida t ion  (PSGO). No in t r ins ic  granulocyte  defect  
was found,  b u t  p la sma  f rom these  pa t i en t s  was shown to  
cause an increase in the  res t ing  glucose ox ida t ive  ac t iv i ty  
of granulocytes .  

Methods. 15 pa t i en t s  wi th  l iver disease (10 wi th  alcoholic 
cirrhosis,  5 w i th  infect ious hepat i t i s )  were inves t iga ted .  
Normal  blood spec imens  were ob ta ined  f rom hea l thy  
subjects .  20 ml  of blood were collected in to  a hepar in ized  
plast ic  syr inge;  10 ml  were cent r i fuged and the  p lasma  

Table I. Phagocytosis-stimulated glucose oxidation by granulocytes 

Number Resting ~ Stimuiated 
studied mean 4- S.E. mean 4- S.E. 

15 Normal cells in normal plasma 115 4- 16 414 4- 42 

15 Normal cells in patient plasma 185 b • 27 364 4- 34 

15 Patient cells in patient plasma 145 4- 22 369 4- 55 

15 Patient cells in normal plasma 120 4- 21 438 ~ 77 

Nanomoles CQ/h per 10 T granuloeytes; ~ p < 0.02, compared to 
normal cells in normal plasma. 

Disease 

was collected. The remain ing  10 ml  were used for t he  
separa t ion  of leukocytes  by  d e x t r a n  sed imenta t ion .  The 
whi te  cells were cent r i fuged and  resuspended  in e i ther  t h e  
pa t i en t ' s  or normal  p lasma  at  a concen t ra t ion  of I x 107 to  
2 x 107 leukocytes /2  ml  p lasma.  Different ia l  l eukocyte  
counts  were  pe r fo rmed  on these  suspensions.  The P S G O  
ac t iv i ty  of g ranuloey tes  was meas u red  con t inuous ly  by  
an ionizat ion c h a m b e r  m e t h o d  4, Base line (resting) 
me tabo l i sm and  max i ma l  ra te  of me tabo l i sm af ter  s t imula-  
t ion  wi th  0.05 ml  of a 10% suspens ion  of l a tex  par t ic les  
(0.81 microns  - Dow Chemical  Co.) were measured  for 
p a t i en t  cells in p a t i e n t  p la sma  and  in normal  plasma,  and  
for normal  ceils in p a t i e n t  p l a sma  and in normal  plasma.  
Studies  were also carried out  w i th  normal  cells in Krebs-  
R inge r -B ica rbona te  buffer  (pH 7.4) w i th  50 mg/100 ml 
glucose and e i ther  2 g/100 ml or 4 g/100 ml bovine  se rum 
a lbumin  (BSA). Bi l i rubin  (B-grade, Calbiochem) was dis- 
solved in 1 N N a O H  and the  p H  was ad jus ted  to 7.4 w i th  
1 N HC/. Bi l i rubin was added  in a concen t ra t ion  of 12.5 
rag/100 ml or 25 rag/100 ml to  app ropr i a t e  leukocyte-  
buffer  suspensions  and  PSGO m e a s u r e m e n t s  were per -  
formed.  Glucose in p l a sma  was measu red  by  Glucos ta t  
(Wor th ing ton  Biochemical  Corp.). 
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Table tI. Summary of bilirubiu effect on granulocyte activity 

No. of Albumin Bilirubin Resting �9 Stimulated ~ Stimulated] Resting 
Experiments (g/100 ml) (mg/100 ml) Mean -4- S.E. Mean ~z S.E. Mean i S.E. 

6 4 0 62 ~ 10 285 =c 27 5.0 ::t: 0.7 

2 4 12.5 69 ~ 12 342 -4- 27 5.2 i 1.2 

3 4 25.0 72 q- 27 260 i 14 5.7 4- 2.6 

5 2 0 40 =L 7 255 ~ 46 6.6 :t:: 0.7 

6 2 25.0 89 b • 14 176 4- 22 2.1 4- 0.1 

Nanomoles CO~/hr]107 granulocytes; b p < 0.02, as compared~to 2 g/100 ml albumin and 0 rag/100 ml bilirubin 


