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Discussion. M a n y  an t ib io t i c s  such  as ch lo ramphen ico l ,  
s t r ep tomyc in ,  gen tamic in ,  t e t r acyc l ine  and  r i f ampic in  ac t  
b y  in te r fe r ing  w i t h  va r ious  s teps  of p r o t e i n  synthes is ,  
t r ans l a t ion ,  t r a n s c r i p t i o n  or IRNA func t i on  w i t h i n  
bacter ia2 ,  ~-s. Ev idence  is s t rong  t h a t  an t i -neop las t i c  
an t ib io t i c s  as well  as ch l o r am phen i co l  exe r t  a n  inf luence  
on  hos t  cell p ro t e in  syn thes i s  a n d  s u b s e q u e n t  immuno log ic  
respons iveness  1, K R i l a m p i c i n  ha s  been  shown  to  suppress  
P H A  respons iveness  of h u m a n  l y m p h o c y t e s  in cu l tu re  9 
and  the re  is a poss ib i l i ty  t h a t  i t  m a y  h a v e  i m m u n o -  
suppress ive  effects in v ivo  1~ The  P H A -  s t i m u l a t e d  
l y m p h o c y t e  cu l tu re  sys t em is a wide ly  used measure  of 
one aspec t  of immuno log ic  competence .  W i t h i n  hou r s  of 
i n c u b a t i o n  w i t h  P H A ,  increased  R N A  a n d  p ro t e in  
syn thes i s  beg ins  in  t he  l ym phocy t e ,  followed in  a b o u t  
24 h b y  increased  D N A  syn thes i s  ~z. The  s y s t e m  t h u s  
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The effects of antibiotics and acetylsalicylate upon PHA-indueed 
blastogenesis of human lymphoeytes. Erythromycin, penicillin and 
tetracycline failed to demonstrate any inhibitory effect. 

offers a b r o a d  range  of s y n t h e t i c  s teps  for t he  s t u d y  of 
p o t e n t i a l  i n h i b i t o r y  effects. The  l ong - t e rm  use of t e t r a -  
cycline for cond i t ions  such  as acne  and  h i d r a d e n t i t i s  
suppu ra t i va ,  as well  as i ts  use for p r e s u m p t i v e ,  t h o u g h  
empir ical ,  a n t i - i n f l a m m a t o r y  effects in rosacea  a n d  ce r ta in  
forms of pann icu l i t i s  m a d e  i ts  i n v e s t i g a t i o n  for possible  
i m m u n o s u p p r e s s i v e  a c t i v i t y  seem reasonable .  

The  c o n c e n t r a t i o n  of t e t r acyc l ine  used  a p p r o x i m a t e s  
t h a t  found  in h u m a n  b lood  samples  a f t e r  a n  oral  dosage 
of 500 m g  q.i.d. ~. The  e r y t h r o m y c i n  a n d  penic i l l in  
concen t r a t i ons  ut i l ized are also s imi la r  to  t he  h igher  
b lood  levels ach ieved  b y  s t a n d a r d  dosage a d m i n i s t r a t i o n  
of these  an t ib io t ics .  The  f indings  in th i s  e x p e r i m e n t  
i m p l y  t h a t  p ro te in ,  R N A  a n d  D N A  syn thes i s  in  l y m p h o -  
cytes  are no t  i m p a i r e d  b y  t he  an t ib io t i c s  t e s t ed  in 
t h e r a p e u t i c  concen t ra t ions ,  s ince P H A - i n d u c e d  t r a n s -  
f o r m a t i o n  is d e p e n d e n t  on  all  of these  m e t a b o l i c  processes.  
No s tudies  of t he  me t abo l i t e s  of these  an t ib io t i c s  were 
inves t iga ted .  

Zusammen[assung. T h e r a p e u t i s c h e  K o n z e n t r a t i o n e n  
v o n  Penici l l in,  E r y t h r o m y c i n  u n d  Te t racyc l ine  w u r d e n  
L y m p h o z y t e n k u l t u r e n  zugefi igt  n m  m6gl iche  Ahnl i ch -  
ke i t en  zu der  i m m u n s u p p r e s s i v e n  W i r k u n g  an t ineo -  
p las t i scher  A n t i b i o t i k a  zu b e s t i m m e n .  E ine  H e m m u n g  
der  P H A - i n d u z i e r t e n  Blas togenese  k o n n t e  n i c h t  beob-  
a c h t e t  werden.  
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M i t o g e n i c  R e s p o n s e s  o f  T h y m u s  C e l l  S u b p o p u l a t i o n s  

The  cen t r a l  role of t h e  th~jrmns g land  in t he  i m m u n e  
sys t em has  been  welt  d o c u m e t h o d  1. Th i s  o rgan  p rov ides  
t he  pe r iphe ra l  l y m p h o i d  s y s t e m  w i t h  a he te rogenous  pop-  
u l a t i on  of immunolog ica l ly  c o m p e t e n t  cells (T cells) w h i c h  
func t i on  in h u m o r a l  i m m u n i t y  2,a and  are p a r a m o u n t  
in  t he  cel lular  i m m u n e  response4,  5. T cells and  t h e i r  
p rogen i to r s  ( t h y m o c y t e s ) e x h i b i t  d i s t i nc t i ve  responses  to  
specific p l a n t  mi togens .  T h y m o c y t e s  e x h i b i t  m a r k e d  D N A  
syn thes i s  w h e n  s t i m u l a t e d  w i t h  c o n c a n a v a l i n  A (Con A) 
while  p h y t o h e m a g g l u t i n i n  (PHA) induces  on ly  a s l ight  
s t i m u l a t i o n  6. However ,  T cetls w i t h i n  t h e  spleen r e spond  
a l m o s t  equa l ly  to  b o t h  Con A a n d  P H A L  T he  p re sen t  
s t u d y  inves t iga tes  t he  mi togen ic  responses  of sub- 
popu l a t i ons  of m u r i n e  t h y m u s  ceils s epa ra t ed  on  a l b u m i n  
d i scon t inuous  g rad ien t s  to  t h e  t h y m u s  d e p e n d e n t  

mi togens  Con A, P H A ,  a n d  t h e  t h y m u s  i n d e p e n d e n t  
m i togen  E. colt l i popo lysacchar ide  (LPS).  

Materials and methods. T h y m u s  g lands  were r e m o v e d  
asep t ica l ly  f rom 6-10-week-old  male  a n d  female  C57B1/6 
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I. M. ROITT, M. F. GREAVES, G. TORRIOIANI, J. BROSTOF~ and 
J. H. R. PLAYFAIR, Lancet, 2, 367 (!969). 

s j .  D. STOBO, A. S. ROSEXTHAL and W. E. PAUL, J. Immun. 708, 1 
(1972). 

v j .  D. STOBO and W. E. PAUL, Cell. Immun. 4, 367 (1972). 



15.3. 1975 Specialia 377 

mice wi th  special care t aken  to r emove  p a r a t h y m i c  
l y m p h  nodes  and  o ther  adher ing  t issue f rom the  surface 
of the  organ. Viable cell suspens ions  were p repa red  as 
descr ibed previous ly  s. T h y m u s  cells were sepa ra ted  on 
bovine se rum a lbumin  (BSA) (fraction V powder ,  lot 
No. 201, Miles Laborator ies)  d i scont inuous  gradients  
p repa red  according to the  m e t h o d  of RADIT et  al. 9 w i th  the  
modi f ica t ion  of COI.LXY et al. ~~ Briefly, t h y m u s  cells 
(1-1.3•  were suspended  in 5.5 ml  of 30% BSA, 
layered in the  b o t t o m  of 35 ml centr i fuge tubes  and  care- 
fully over la id  wi th  7 ml  each of 27%, 24%, 20% , and  
5.5 ml  of 10% BSA. Centr i fugat ion  was carr ied out  a t  4 ~ 
for 30 rain a t  2 0 , 0 0 0 x g  employ ing  a Spinco SW 25.1 
swinging bucke t  ro tor  (Beckman Ins t rumen t s ) .  The cell 
bands  which  formed at  the  dens i ty  in terfaces  and  the  
pel le t  were removed,  d i lu ted  wi th  med ia  199 (M199), 
washed  3 t imes,  and  the  n u m b e r  of viable  cells de t e rmined  
by  the  t r y p a n  blue exclusion method .  The cell bands  were 
ident i f ied  as follows: b a n d  A, ceils collected above 20% 
BSA;  b a n d  B, ceils collected above  24% BSA;  b a n d  C, 
ceils collected above 27% BSA;  band  D, ceils collected 
above  30% BSA;  and  the  pellet .  

Mitogenic s t imula t ion  of separa ted  or n o n s e p a r a t e d  
t h y m u s  cells (1 • 106) was carr ied out  in 1 ml of M199 
wi th  L-glutamine and  Ear le ' s  Modif ied Salts  supple-  
m e n t e d  wi th  20~ hea t  i nac t i va t ed  fe ta l  calf serum and  
100 uni ts  of penici l l in per  ml  and  100 ~zg of s t r e p t o m y c i n  
per  ml. All cell cul tures  were incuba ted  at  37~ in a 5% 
carbon  dioxide a tmosphere .  P H A - M  (General Biochemicals ,  
lot No. 230372) was ut i l ized at  a concen t ra t ion  of 2 ~l 
which  induced  m a x i m u m  s t imula t ion  in nonsepa ra t ed  
t h y m u s  cells i ncuba ted  for 48 h wi th  t he  nli togen.  Con A 
(Miles-Yeda, lot  No. 78) was r econs t i t u t ed  in p h o s p h a t e  
buffered saline (PBS) (pH 7.2), s teri l ized by  f i l t rat ion,  
and  s tored  a t  - -20~ M a x i m u m  s t imula t ion  of non-  
sepa ra ted  t h y m o c y t e s  occurred when  10 ~zg Con A was 
ut i l ized wi th  an incuba t ion  per iod  of 72 h. E. coli lipo- 
po lysacchar ide  055 : B5 (Difco) was r econs t i t u t ed  in sterile 
P B S  and s tored at  4~ M a x i m u m  s t imula t ion  of non-  

separa ted  t h y m u s  cells occurred when  10 ~zg of L P S  was 
employed  wi th  an incuba t ion  t ime  of 48 h. 

One ~Ci of t r i t i a t ed  t h y m i d i n e  (New EngIand  Nuclear,  
specific ac t iv i ty  20 Ci/mmole) was added  to  each tube  for 
the  last  24 h of cul tur ing  and  the  cells were processed for 
l iquid scint i l la t ion count ing  s. The da t a  is expressed as 
m e a n  counts  per  minu te  (cpm) of a t  least  4 replica samples  
and conver ted  to a s t imula t ion  index  which  is def ined as 
the  rat io of cpm s t imula ted  cells to c p m  u n s t i m u l a t e d  
cells. 

Results and discussion. Total  cell recovery  for all 
g radients  ranged  be tween  49 and  62% wi th  band  C 
conta in ing  the  largest  p ropor t ion  of recovered cells 
(49.2%). The remain ing  cells were d i s t r ibu ted  in bands ,  
A, B, D, and  the  pellet  (A, 0 .8%;  B, 20.0%; D, 18.5%; 
P, 11.5%). The cell v iabi l i ty  of all bands  was grea ter  t h a n  
90% while the  v iabi l i ty  of cells in the  pellet  was only 50%. 
Al though  all bands  exhib i ted  some heterogenei ty ,  band  A 
con ta ined  the  largest  concen t ra t ion  of large cells ( > 12 ~zm). 
Band  B con ta ined  abou t  half  small  cells ( <  8 ~xm) and  
half  m e d i u m  (8-12 ~zm) to  large cells. Band  C was pre- 
domina t e ly  small  cells w i th  a few med i u m cells. Band  D 
was made  up a lmost  ent i re ly  of small  cells. The pellet  
con ta ined  p redomina t e ly  small  cells plus e ry th rocy tes  
and  cellular debris.  

The mi togenic  s t imula t ion  of t h y m u s  cell subpopula-  
t ions  to  P H A  is i l lus t ra ted  in Table  I. The cells recovered 
f rom band  B showed a mo d e ra t e  increase in the i r  s t imula-  
t ion index. Nonsepara ted  contro l  cells and  the  separa ted  
cells f rom bands  A, C, D, and  the  pellet  were not  s t imula ted  
by  PHA.  The mitogenic  responses  of t h y m u s  cell sub- 
popula t ions  to Con A is shown in Table II .  Cells ob ta ined  

s R. J. MARTIG and J. L. TRIBBLE, Infection Immunity 70, 1018 
(1974). 

9 1. J. RADIT, R. I. MISt~ELL and R. W. DUTTON, J. exp. Med. 728, 
681 (1968). 

I0 D. G. COLLEY, A. Y. SHIH WU and B. H. WAKS3IAN, J. exp. Med. 
132, 1107 (1970). 

Table I. Response of C57B1/6 mouse thymus cells separated on BSA 
discontinuous gradients to PHA 

C e l l  Unstimulated cells Stimulated cells Stimulation 
fraction (counts/min) (counts/rain) index 

Controls 1574- 12 b 152=[= 10 0.97 
1 8 8 !  18 1514- 37 0.80 
1984- 29 199• 15 1.00 

Band A 6194- 51 629•  04 1.02 
19244-401 1596• 16 0.80 
6374- 28 5454-129 0.86 

BandB 3994- 59 5714- 72 1.43 
3584- 12 5314- 20 1.48 
125s 12 1684- 34 1.44 

BandC 1204- 09 1384- 06 1.15 
210• 22 1684- 20 0.80 
2224- 10 1404- 08 0.63 

Band D 2124- 53 1444- 20 0.68 
2544- 20 2544- 17 1.00 
1024- 16 103 ~ 29 1.00 

Pellet 1034- 32 116J_ 04 1.12 
2114- 43 1634- 24 0.77 
1884- 18 151• 37 0.80 

Nonseparated thymocytes, b Data for 3 individual experiments is 
given. Values listed are the mean epm of 4 replica tubes plus the stan- 
dard deviation. 

Table II. Response of C57B1/6 mouse thymus ceils separated on 
BSA discontinuous gradients to Con A 

C e l l  Unstimulated cells Stimulated cells Stimulation 
fraction (counts/min) (counts/rain) index 

Control s 419 • 34 b 1063 z~ 185 2.54 
134 4- 28 250 j- 16 1.87 
116 4- 12 144 4- 08 1.23 

Band A 430 • 20 413 • 32 0.96 
263 4- 21 283 ~- 39 1.08 
245 4- 40 242 4- 25 0.08 

Band B 398 4- 52 1562 i 203 3.92 
162 • 31 932 4- 201 5.75 
117 4- 15 507 ~ 31 4.33 

Band C 381 4- 52 385 • 75 1.01 
130 4- 27 154 4- 05 1.18 
149 4- 10 116 • 09 0.78 

Band D 433 4- 29 385 • 20 0.89 
1514- 16 1191 16 0.78 
109 4- 03 75 4- 08 0.69 

Pellet 292 4- 46 367 4- 14 1.25 
203~85 149~ 21 0.73 
99 i 06 119 4- 21 1.20 

Nonseparated thymocytes, b Data for 3 individual experiments is 
given. Values listed are the mean cpm of 4 replica tubes plus the 
standard deviation. 
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Table III. Response of C57B1/6 mouse thymus cells separated on 
BSA diseontinucms gradients to LPS 

CelI Unstimulated cells Stimulated ceils Stimulation 
fraction (counts/rain) (counts/rain) index 

Control ~ 370 zt= 49 u 398 4- 50 1.08 
116~c 09 173 ~ 44 1.48 
224~: 04 243 ~ 30 1.08 

Band A 1522 ~ 225 1336 -t- 108 0.88 
4405 ~ 359 1994 =E 451 0.45 

702 ~= 99 295 ~ 62 0.42 

BandB 253 ~ 19 528 4- 15 2.09 
158 :~= 20 311 J= 78 1.96 
166 2~ 35 395 4- 32 2.38 

BandC 93 ~ 18 99 4- 12 1.09 
48 ~_~ 06 74 =/= 15 1.55 

173 ~ 13 221 -4- 40 1.28 

BandD 1 3 6 i  24 167 q- 30 1.23 
8 4 i  11 89 j= 22 1.05 

249 ~ 52 184 -4- 29 0.74 

Pellet 276 ~ 105 192 ~ 07 0.69 
160 ~ 21 159-4- 48 0.99 
129 ~c 14 124 -1- 08 1.09 

Nonseparated thymoeytes, b Data  for 3 individual experiments is 
given. Values listed are the mean epm of 4 replica tubes plus the 
standard deviation. 

f rom b a n d  I3 exh ib i t ed  the  g rea tes t  mi togen ic  response.  
The  mi togen ic  responses  of n o n - s e p a r a t e d  cells was  h ighe r  
t h a n  t he  responses  of b a n d s  A, C, D, or t h e  pellet .  T h y m u s  
cell s u b p o p u l a t i o n s  were s t i m u l a t e d  w i t h  t he  t h y m u s  
i n d e p e n d e n t  m i to gen  E. colt L P S  (10 ~g). Th i s  d a t a  
(Table  I I I )  shows t h a t  cells f rom b a n d  13 exh ib i t ed  t he  
h ighes t  degree of s t imu la t ion .  Cells ill t h e  o t h e r  b a n d s  
and  pe l le t  d id  no t  r e spond  to LPS.  T he  cell s u b p o p u l a t i o n  
i so la ted  f rom t h e  lowest  d e n s i t y  a rea  of t he  g r a d i e n t  
(band  A) was r ich  in  large b las t - l ike  cells d i sp lay ing  an  
a b u n d a n t  a m o u n t  of c y t o p l a s m  a n d  large r o u n d  nuclei .  
These  cells were no t  s t i m u l a t e d  b y  a n y  of t he  mi togens  
b u t  d id  d i sp lay  t h e  h ighes t  basa l  u p t a k e  of t r i t i a t e d  
t h y m i d i n e  (Tables,  I, I I I )  w h e n  i n c u b a t e d  w i t h o u t  
mi togen .  Due  to  t h e  h igher  level of t r i t i a t e d  t h y m i d i n e  
u p t a k e  in t h i s  cell p o p u l a t i o n  i t  is fe l t  t h a t  these  cells 
co r respond  to t he  h igh ly  mi to t i c  ceils of t he  ou te r  co r t ex t  
of t he  i n t a c t  t h y m u s  ~t. 

There  was a s ign i f ican t  e n r i c h m e n t  of cells in  b a n d  ]3 
r e spond ing  to mi togen ic  s t i m u l a t i o n  w h e n  c o m p a r e d  to 
t he  o the r  b a n d s  a n d  u n s e p a r a t e d  cells. This  r eac t i ve  
s u b p o p u l a t i o n  was  not ,  however ,  morpholog ica l ly  homog-  
enous.  I t  is no t  clear a t  t he  p re sen t  t i m e  wh ich  of t h e  

morpho log ica l  cell t ypes  r e spond  to t he  mi togens .  P rev ious  
i nves t i ga t i ons  h a v e  s h o w n  t h a t  cor t i sone  r e s i s t a n t  
t h y m o c y t e s  are respons ive  to  P H A  a n d  Con A. Therefore,  
i t  is p r o b a b l e  t h a t  t h e  cells i so la ted  f rom b a n d  B cor- 
r e spond  to  t h e  cor t i sone  r e s i s t a n t  immuno log ica l l y  
c o m p e t e n t  cells of t he  t h y m u s  medu l l a  ~2. The  m o r p h o -  
logical h e t e r o g e n e i t y  of t h i s  r eac t ive  s u b p o p u l a t i o n  m a y  
be  due  to  c o n t a m i n a t i o n  w i t k  n o n r e a c t i n g  ceils. However ,  
a more  p laus ib le  e x p l a n a t i o n  would  be t h a t  th i s  s u b p o p u l a -  
t i on  con t a in s  cells t h a t  are  in va r ious  s tages  of i m m u n o -  
logical  m a t u r a t i o n  and  t h u s  a p p e a r  morpho log ica l ly  
diss imilar .  

Our  d a t a  (Table  I I I )  show a smal l  n u m b e r  of t h y m u s  
cells i so la ted  f rom b a n d  B t h a t  are  capab le  of r e spond ing  
to  t he  t h y m u s  i n d e p e n d e n t  m i t o g e n  E. coli LPS .  However ,  
u n s e p a r a t e d  t h y m u s  cells e x h i b i t e d  no mi togen ic  response  
to LPS,  wh ich  is in  a g r e e m e n t  w i t h  t he  d a t a  of AI~DERS- 
SON et  al. ~a. D e n s i t y  g r ad i en t  s e p a r a t i o n  of t h y m u s  cells 
a l lowed t he  i so la t ion  of m i t o g e n  respons ive  cells in  a 
single subpopu la t i on .  Specu la t i on  on t he  f u n c t i o n a l i t y  
of t h e  t h y m u s  cells r e s p o n d i n g  to  L P S  m a y  lead to  t h e  
fol lowing suppos i t ions .  Firs t ,  t h e  cells m a y  be  t3 cells 
i n v o l v e d  in h u m o r a l  i m m u n i t y  a n d  cor respond  to  t h e  
a n t i b o d y  p r o d u c i n g  cells descr ibed  by  VITETTA et  al. ~4 
On t he  o t h e r  h a n d  t h e y  m a y  r ep re sen t  13 cells t h a t  are 
des t ined  to  become  T cells u n d e r  t he  inf luence  of t h e  
t h y m u s .  A t h i r d  poss ib i l i ty  is t h a t  t he  L P S  r eac t ive  cells 
are c o n t a m i n a n t s  f rom the  c i rcula t ion .  

Zusammen/assung. F r a k t i o n e n  yon  T h y m u s l y m p h o -  
zy t en  der  Maus,  die im d i skon t i nu i e r l i chen  13SA-Dichte- 
g r a d i e n t e n  a u f g e t r e n n t  worden  waren ,  w u r d e n  auf  ihre  
S t i m u l i e r b a r k e i t  d u r c h  die <~thymusabh~ngigen ~ Mitogene  
C o n e a n a v a l i n  A u n d  P h y t h ~ i m a g g l u t i n i n  sowie d u r c h  das  
<~thymusunabhXngige}> L ipopo lysaccha r id  yon  E. coli 
u n t e r s u c h t .  E i n e  L y m p h o z y t e n f r a k t i o n  n iederer  D i c h t e  
k o n n t e  m i t  a l len Mi togenen  s t imu l i e r t  Werden. Dieser  
13efund wird  im R a h m e n  der  F u n k t i o n  e inze lner  Sub-  
p o p u l a t i o n e n  der  T h y m u s l y m p h o z y t e n  d i sku t ie r t .  
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Absence  of a Circadian R h y t h m  of Cort icosterone  
Adrenocort ica l  Cells 

W e  h a v e  shown  t h a t  a d u l t  r a t  ad renocor t i ca l  cells f rom 
the  zona  fasc icu la ta - re t i cu la r i s  r e t a i n  t h e i r  s t r u c t u r a l  and  
func t iona l  d i f f e ren t i a t ion  in m o n o l a y e r  cu l tu re  and  
secrete  cor t i cos te rone  a t  an  a p p a r e n t l y  s t e a d y  overa l l  
da i ly  r a t e  w h e n  m a i n t a i n e d  w i t h  A C T H  1-~. T he  i n t a c t  
ad r ena l  cortex,  however ,  shows a c i rcad ian  r h y t h m  of 
r e spons iv i t y  to  A C T H  in v i t ro  ~, a n d  c i r cad ian  r h y t h m s  of 
severa l  phys io logica l  and  b iochemica l  p a r a m e t e r s  inc lud-  
ing oxygen  c o n s u m p t i o n  a n d  corf icos teroid  secre t ion  h a v e  

Secret ion in Monolayer  Cultures  of Adult  Rat 

been  r epo r t ed  in o rgan -cu l t u r ed  ad rena l  g lands  s-7. I t  h a s  
the re fore  been  sugges ted  8 t h a t  t he  ad r ena l  cor tex  
possesses in t r ins ic  r h y t h m i c i t y  of func t ion ,  since r h y t h m s  
pers i s ted  for  m a n y  days  in o rgan  cu l tures  m a i n t a i n e d  
u n d e r  c o n s t a n t  condi t ions .  Because  our  p r ev ious  exper i -  
m e n t s  d id  n o t  exclude  t he  poss ib i l i ty  of c i r cad ian  va r i a -  
t ions  in m o n o l a y e r  cul tures ,  we h a v e  e x a m i n e d  t h e  secre- 
t i o n  of cor t i cos te rone  b y  f r e sh ly -p repa red  cu l tu res  on  a 
3 and  6-hour ly  basis.  Th i s  is t he  f i rs t  t ime,  to  our  knowl-  


