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Summary. The ant igenic  s t ruc tu re  of normal  skin and spleen cells has  been inves t iga ted  following in vivo t r e a t m e n t  
w i th  the  com pound  DIC. In  expe r imen t s  involving skin graf t ing in the  normal  and sensi t ized host ,  cross sens i t iza t ion  
wi th  a DIC-ant igenic  l y m p h o m a  and  8H-thymidine  incorpora t ion  by  lymphocy te s  cul tured  wi th  DIC- t r ea t ed  spleen 
cells, new ant igens  on DIC- t r ea t ed  t issues were no t  demons t ra t ed .  

I t  was previously  d e m o n s t r a t e d  t h a t  new ant igenic  
specificit ies m a y  be induced  in l y m p h o m a  cells b y  ap- 
p ropr i a t e  t r e a t m e n t  in vivo wi th  an t ineoplas t ic  drugs 4-12. 
For  th is  purpose,  t he  an t icancer  compound  5-(3,3-di- 
me thy l - l - t r i azeno) imidazo le -4 -ca rboxamide  (DIC) is 
among  the  mos t  ac t ive  agents .  The widespread  t r e a t m e n t  
of a u t o i m m u n e  diseases w i th  immunosuppres s ive  ant i -  
neoplas t ic  compounds  has  s t r eng thened  the  in te res t  in 
de te rmin ing  whe the r  the  ant igenic  s t ruc tu re  of normal  
t issues could be a l tered af ter  a course of admin i s t r a t i on  
of DIC. 

Materials and methods. Inb red  DBA/2  Cr, C57B1/6J, 
C3H/f  or hybr id  (Balb/c ~ • DBA/2  c?) CDF1 female mice 
were  used. Skin graf t ing  was carried out  according to  the  
classical t echn ique  of BILLINGHAM 18. Donor  skin was 
excised f rom the  animal,  connec t ive  and  fa t  t issue re- 
moved,  and  placed on a small  area (5 m m  diameter)  in 
t he  m a m m a r y  region of t he  rec ip ient  host .  The graf t  was 
f ixed in posi t ion wi th  adhes ive  str ips,  covered wi th  co t ton  
and  gauze and  ma in t a ined  in situ b y  plast ic  bandage .  

Table I. Skin of DIC-treated CDFx mice grafted to normal or immune 
CDF 1 animals 

Donor Recipient immune to T/G 

CDF 1 -- 24/26 
CDF~-DIC b _ 13/16 
CDF~-DIC ~ -- 13/15 
CDF-DIC b CDF1.DIC 7/8 
CDF-DIC r CDF1-DIC 8]9 
CDF1-DIC o LI210]DIC 14/16 
CDF 1 L1210/DIC 20/21 
C3H - -  0/8 

~T/G, graft takes/total number of grafts, bDIC-treated CDF 1 mice 
treated for 30 days. oDIC-treated CDF 1 mice treated for 60 days. 

Table II. Leukemic cell challenge i.p. in immune, X-irradiated 
CDF 1 mice 

Immune to Tumor challenges MST �9 D/T b 

CDF~-DIC L1210/DIC 10 ~ 14 8/8 
CDF1-DIC L1210/DIC 106 9 8/8 
L1210/DIC L1210/DIC 10 ~ -- 0/8 
L1210/DIC L1210/DIC 10 ~ -- 0/8 
CDF~-DIC L1210 104 10 8/8 
L1210/DIC L1210 104 10 8/8 

�9 MST, median survival time (days). bD/T, dead mice/total mice. 

On day  8 the  skin graf t  was uncovered  and the  borders  
were checked dai ly for 30 days.  For  the  following 6 
m o n t h s  a m o n t h l y  check was made.  

L1210/DIC, a subline of L1210 leukemia  or ig ina ted  
following DIC t r e a t m e n t  in vivo,  was ma in t a ined  by  
serial passage i .p .  in immunosuppres sed  (Cyclophos- 
p h a m i d e  200 mg/kg  i .p.  24 h before leukemic challenge) 
C D F  1 mice 1~. Challenge wi th  10 • 10 s viable  L1210/DIC 
ceils i .p .  or inocula t ion s.c.  of 10 skin pieces was used to  
sensi t ized animals.  Mixed l y m p h o c y t e  cul ture  (MLC) was 
carr ied out  according to  t he  m e t h o d  descr ibed b y  BACH 15. 
Mi tomycin  C (30 ~xg/ml) was used to  block *H- thymid ine  
incorpora t ion  by  s t imula tor  ceils. 

Results. Skin graf ts  of DIC- t r ea t ed  mice (100 mg/kg  
i .p.  daily, 5 t r e a t m e n t s  a week f o r 3 0  or 60 days) were 
accepted  by  the  syngeneic  CDF 1 host .  In  cont ras t ,  C3H 
skin al lograft  were re jec ted  (Table I). 

The CDF1 animals  previous ly  sensi t ized to  e i ther  
skin of DIC- t r ea ted  animals,  or to  the  L1210/DIC 
ant igenic  subline, failed to d e m o n s t r a t e  second se t  re- 
ject ion of CDF1-DIC skin t r a n s p l a n t s  (Table I). Thus,  
new t r an s p l an t a t i o n  ant igens  were no t  d e m o n s t r a t e d  on 
DIC- t r ea ted  skin tissues. 

The p r i m a r y  b u t  no t  the  secondary  i m m u n e  response  
is inhib i ted  b y  X-rays~% Animals  sens i t ized to DIC- 
t r e a t ed  skin or to L1210/DIC were X- i r r ad ia t ed  (400R) 
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Table III. Lack of stimulation of CDF 1 spleen cells by DIC-treated 
spleen cells in MLC 

Stimulated Stimulator Expected Obtained Stimulation 
cpm 4- SE epm 4- SE index 

CDF 1 
CDFa 
CDF~ 
CDFx 
CDF 1 

CDF 1 -- 68924- 820 1 
CDF1-DIC 41904-382 39624- 460 0.9 
CDF1-DICm 30614-247 33464- 104 1.1 
C57B1/6m 38434-106 148824-1037 3.8 
PHA 34464-128 564244-1891 16.3 

24 h before chal lenge wi th  L1210/DIC viable cells. L1210/ 
DIC  leukemia  grew progressively and killed animals  
p rev ious ly  sensit ized to DIC- t rea ted  skin, bu t  was re- 
jec ted  in mice t h a t  had  been sensit ized to L1210/DIC 
cells (Table II) .  

The  results  of the  above exper iments  indicate  t h a t  
DIC- t r ea t ed  skin was ineffect ive in sensit izing syngeneic 
mice or  in cross-react ing wi th  DIC- induced  an t igens-on  
leukemic  cells. CDF1 spleen cells, incubated  wi th  spleen 
cells f rom DIC- t r ea t ed  CDF~ mice, have  not  been s t im- 
u la ted  (Table I I I ) .  

The  failure to de tec t  DIC- induced  ' s t imula t ing '  ant i-  
gens on spleen cells is in cont ras t  to the  s t imula t ion  
observed by  D I C  t ransformed leukemic cells ~v. In  studies 
no t  repor ted  here, DIC- t r ea t ed  spleen cells did no t  
s t imula te  allogeneic lymphocytes .  DIC  t r e a t m e n t  migh t  
deplete  13 lymphocy tes  which have  the  p rope r ty  of act ing 
as s t imulators  of T lymphocy tes  in mixed  lymphocy te  

cul ture  18. If  this  were the  case, spleen of D I C  t rea ted  
mice migh t  conta in  responder  T lymphocy tes  predomi-  
nant ly .  

Discussion. The na ture  of drug- induced antigen(s) on 
t umor  cells has no t  been inves t iga ted  extensively.  The  
studies have  been concerned pr imar i ly  wi th  the  occur-  
rence of new tumor  t ransp lan ta t ion  antigens. There  are  
two major  aspects of DIC  ac t iv i ty :  a) D I C  induced 
antigen(s) in neoplast ic  cells, b) In  the  current  experi-  
ments  normal  tissues were apparen t ly  no t  a l tered by  
chronic t r e a t m e n t  w i th  D I C  which is an immunosuppres-  
sive drug. No evidence could be obta ined  t h a t  new ant i -  
gens were expressed on normal  skin following DIC  t rea t -  
men t  in vivo.  The lack of response of C D F  1 lymphocy tes  
could be in terpre ted  in two possible ways :  a) there  was 
no ant igenic a l tera t ion  detectable  by  the  MLC me thod  
for the  DIC- t rea ted  spleen cells; b) if DIC  t r e a t m e n t  
depleted B lymphocytes ,  this  migh t  still leave open the  
possibi l i ty t h a t  T lymphocy tes  could be al tered by  D I C  
t rea tment ,  a l though no t  de tec table  in MLC. 

Therefore  the  hypothesis  t h a t  an immunosuppress ive  
t r e a t m e n t  such as wi th  DIC  migh t  induce a new auto-  
immune  disease, cl inically apparen t  af ter  the  discont inua-  
t ion of the  therapy,  does no t  seem to be supported.  The  
possibi l i ty t h a t  DIC m a y  deplete preferent ia l ly  t3 lympho-  
cytes requires fur ther  invest igat ion.  This  p rope r ty  would 
be of general  in teres t  in therapeut ic  research. 
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Summary. Fine s t ruc tura l  studies of var ious  endocrine adenomas indicate  t h a t  mi tochondr ia  m a y  serve as progeni tors  
of centrioles and cilia. 

Centrioles, known to p lay  a fundamenta l  role in mi-  
to t ic  division, occur  wi th  va ry ing  f requency in different  
cell types  and exhibi t  uniform, easily recognizable features 
by  electron microscopy ~. Whi le  s tudying  the  fine struc- 
ture  of surgical ly r emoved  human  tumors  arising f rom 
var ious  endocrine glands, several  adenomas  were found 
which conta ined  numerous  s t ructures  bel ieved to re- 
present  forming centrioles in var ious  phases of develop-  
m e n t  p rov id ing  an oppor tun i ty  to inves t igate  the  sub- 
cellular aspects of centriologenesis 8. 

The  mater ia l  consisted of 17 chief cell adenomas  of the  
para thyro id ,  7 sparsely granula ted  growth hormone  cell 
adenomas,  r mixed  adenomas  composed of growth  hor-  
mone cells and prolact in  cells, 3 undif ferent ia ted  cell 
adenomas  of the  p i tu i t a ry  and 1 pheoch romocy toma  ariz- 
ing f rom the  adrenal  medulla.  These tumors  were selected 
f rom 76 cases because t h e y  conta ined numerous  centrioles.  

Smal l  pieces of t umor  t issue were f ixed immedia te ly  
af ter  the i r  surgical r emova l  in 2.5~o g lu ta ra ldehyde  in 
0.15 M Sorensen's  buffer, pos t f ixed  in 1% osmium te t rox-  
ide ill Millonig's buffer, dehydra ted  in graded e thanol  
and embedded  ill E p o n  812. Ul t ra th in  sections were 
s ta ined wi th  u rany l  ace ta te  and lead c i t ra te  and invest i -  
ga ted  wi th  a Phil ips 300 electron micrOSCOpe. 

While  a t t emp t ing  to reconst ruct  the  var ious  steps of 
centriole format ion  f rom the  e lectron micrographs,  a 
h i ther to  unde tec ted  sequence of events  seemed to emerge : 
centrioles appeared to arise f rom mitochondria .  Firs t ly ,  
mi tochondr ia l  cristae disappeared and f ibr i l lar-granular  
mater ia l  accumula ted  a t  one pole of the  mi tochondr ia .  
The rest  of the  in ternal  c o m p a r t m e n t  was usual ly  occupied 
by  a clear vacuole  (Figure 1). The  double mi tochondr ia l  
membranes  exhib i ted  increased electron dens i ty  and,  by  
fur ther  accumula t ion  of f ibr i l lar-granular  substance,  
mi tochondr ia  gradual ly  t ransformed into procentr iolar  
bodies (Figures 2 and 3). Then  the  d o u b l e  membranes  
appeared to dis integrate  followed by  an asymmet r i ca l  
division of the  electron dense mater ia l  (Figure 4). As- 
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