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Influence of the t h y m u s  on the incidence of secondary  and parabiot ic  disease  
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Summary. The  s e c o n d a r y  disease in P -+ Fx s t r a in  combination depends  upon  t he  i m m u n e  s t a t u s  of b o t h  pa r tne r s .  
I t  is m o s t  c lear ly  expressed  if b o t h  donors  a n d  rec ip ien t s  are  immuno log ica l l y  cr ippled  b y  t h y m e c t o m y  a n d  i r rad ia t ion .  
Conspicuous  r educ t i on  in t h e  i m m u n e  p o t e n t i a l  of p a r e n t a l  p a r a b i o n t s  induced  b y  t h y m e c t o m y  and  i r r ad ia t ion  dis- 
p l ayed  t h e i r  m a r k e d  incidence  of p a r a b i o t i c  dea th .  

One e x p l a n a t i o n  of t he  pa t hogenes i s  of s econda ry  disease 
emphas izes  p r i m a r i l y  t he  immuno log ica l  i ncom pe tence  
a n d  l y m p h o i d  def ic iency 1-4, whereas  a n  a l t e r n a t i v e  ex- 
p l a n a t i o n  5 a t t r i b u t e s  t h e  disease also to a genera l ized  
g ra f t -ve r sus -hos t  (GVH) i m m u n e  r eac t ion  and  t he  l a t e n t  
r a d i a t i o n  damage .  I f  t h e  G V H  reac t ion  is p r i m a r i l y  res- 
pons ib le  for  s e c o n d a r y  disease,  t h e n  t h y m e c t o m y  of 
donor  a n d / o r  r ec ip ien t  mice m a y  mi t i ga t e  or de lay  t he  
disease.  I f  a n  i m m u n e  def ic iency leads to  dea th ,  t h y m e c -  
t o m y  could  increase  t he  mor t a l i t y .  V an  P u t t e n  6 r epo r t ed  
a h ighe r  inc idence  of t he  seconda ry  disease in t h y m e c -  
t omized  t h a n  in n o n t h y m e c t o m i z e d  syngeneic  a n d  P--~F1 
r a d i a t i o n  ch imaeras .  In  con t ras t ,  t he  same  r e p o r t  s 
d e m o n s t r a t e d  t h a t  t h y m e c t o m i z e d  l e tha l ly  i r r ad i a t ed  
mice r e c o n s t i t u t e d  wi th  xenogeneic  bone  m a r r o w  suc- 
c u m b  l a t e r  t h a n  n o n t h y m e c t o m i z e d  mice. S i m m o n s  
e t  a12 showed t h a t  a s econda ry  disease deve loped  w i t h  
equa l  r a p i d i t y  in b o t h  t h y m e c t o m i z e d  and  s h a m  t h y m e c -  
t omized  al logeneic  ch imaeras .  N o r m a l  p a r e n t a l  mice kill  
F~ p a r a b i o t i c  p a r t n e r s ,  b u t  p a r e n t a l  s t r a i n  p a r a b i o n t s  
suppressed  b y  s u b l e t h a l  i r r ad i a t i on  s u c c u m b  w h e n  jo ined  
w i th  t he i r  F 1 h y b r i d s  s. We  inves t i ga t ed  the  effect  of a 
T-cell  def ic iency on  t he  inc idence  of the  s econda ry  and  
p a r a b i o t i c  disease.  
Materials and methods. CBA, CBAT6T6,  a n d  (C57BL • 
CBAT6T6)F~ mice of b o t h  sexes were used. Mice were 
t h y m e c t o m i z e d  a t  4 - 6  weeks of age, i r r ad i a t ed  (900 R) 
a t  12 weeks  of age a n d  w i t h i n  3 h in jec ted  i.v. w i th  107 
v iab le  bone  m a r r o w  cells. The  p rocedures  and  i r r ad i a t i on  
c o n s t a n t s  h a v e  been  descr ibed  elsewereg. Mice were 
obse rved  for a pe r iod  of 120 days  a f te r  i r r ad ia t ion ,  and  
r e c o n s t i t u t i o n  a n d  m o r t a l i t y  was  scored dai ly.  The  
m e t h o d  of cy togene t i c  ana lys i s  of T6 c h r o m o s o m e  was 
used to  d e t e r m i n e  t he  c h i m a e r i s m  10. The  su rv iva l  t imes  
be tween  groups  od r a d i a t i o n  c h i m a e r a s  were c o m p a r e d  

b y  M a n n - W h i t n e y  modi f i ca t ion  of t h e  U- t e s t  11. I r r a d i a t e d  
a n d  mar row- in j ec t ed  mice  were used in pa rab ios i s  ex-  
p e r i m e n t s  40 days  la ter .  Pa rab ios i s  was es tab l i shed  b y  
t h e  m e t h o d s  of B u n s t e r  a n d  Meyer  (see Finerty12).  
P a r a b i o t i c  pa i r s  were obse rved  da i ly  un t i l  t h e  d e a t h  of 1 
of t he  pa r tne r s .  Af te r  1 p a r t n e r  died,  t he  o t h e r  was killed. 
The  o u t c o m e  of the  pa rab ios i s  was ana lyzed  b y  Z 2 test .  
Results and discussion. N o r m a l  ( non thymec tomized )  F 1 
mice were i r r ad i a t ed  and  r e c o n s t i t u t e d  w i th  bone  m a r r o w  
f rom n o r m a l  ( non thymec tomized )  CBA mice  or f rom 
t h y m e c t o m i z e d  i r r ad i a t ed  C B A T 6 T 6  mice r e c o n s t i t u t e d  
w i t h  CBA bone  m a r r o w  cells (TIR)  t h u s  p roduc ing  
c o n v e n t i o n a l  semial logeneic  r a d i a t i o n  ch imae ra s  I R  a n d  
ch imae ra s  IRTIR. T h y m e c t o m i z e d  i r r ad i a t ed  F 1 h y b r i d s  
were r e c o n s t i t u t e d  as above ,  n o n t h y m e c t o m i z e d  mice 
t h u s  p r o d u c i n g  c h i m a e r a s  T I R  and  TIRTIR. O t h e r  
s imi la r ly  t r e a t e d  4 g roups  were p r e p a r e d  w i t h  CBA 
mice as i r r a d i a t e d  rec ip ients .  
Tab le  1 p r e sen t s  t h a t  semial logeneic  r a d i a t i o n  ch imaeras  
IR ,  whose  l y m p h o i d  cells h a d  b e e n  in f luenced  b y  t h y m u s  
in bo th ,  bone  m a r r o w  donors  a n d  recipients ,  su rv ived  
s ign i f i can t ly  longer  t h a n  semial logeneic  r ad i a t i on  chi-  
mae ras  IRr T I R  and  TIRr  w i t h  less t h y m u s  inf luence 
(p < 0.05 for each compar i son) .  Semial logeneic  r a d i a t i o n  
c h i m a e r a s  TIRT~e,  whose  l y m p h o i d  cells h a d  been  in- 
f luenced ne i t he r  b y  donor  no r  b y  t he i r  own  t h y m u s ,  
died s ign i f i can t ly  ear l ier  t h a n  o t h e r  semial logeneic  rad ia -  
t ion  c h i m a e r a s  (p < 0.05 for e ach  compar i son) .  Surv iva l  
t imes  of semial logeneic  r a d i a t i o n  c h i m a e r a s  T I R  and  
I R T m  did  n o t  differ  f rom each  o ther .  Su rv iva l  t imes  in 
t he  g roups  of syngene ic  r a d i a t i o n  c h i m a e r a s  did  no t  
differ  s ign i f i can t ly  f rom each  o t h e r  regardless  oi t he  
t r e a t m e n t .  T h e y  also showed  no dif ference f rom semi-  
al logeneic r a d i a t i o n  ch imae ra s  I R . I n  the  c h i m a e r a s  t h a t  
su rv ived  for  120 days,  on ly  t h e  cells of t he  donor  ka ryo-  

Table 1. Survival of thymectomized (T) or normal 
(C57BL • CBAT6T6)F 1 and CBA mice irradiated (I) with 900 R and 
reconstituted with 107 bone marrow cells from normal CBA (R) 
or TIR* CBA (Rr mice 

Bone marrow No. of No. of Median survival 
recipients mice surviving mice** time (days) 

FI: IR 20 15 > 120 
TI R 20 7 50 
I R ~  20 3 36 
TIRTIg 20 0 25 

CBA: IR 10 9 > 120 
TIR 10 7 > 120 
IRTIR 10 7 > 120 
TIRTx~ 10 5 > 120 

* Thymectomized, lethallyirradiated and reconstitutedwith syngeneic 
marrow cells. ** At 120 days after irradiation and bone marrow 
transfer 
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Table 2. Mortality of CBA and hybrid (C57BL x CBAT6T6)F 1 mice joined in parabiosis 
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Pretreatment of partners Number Died (No. of days after parabiosis) 
CBA (C57BL • CBAT6T6)F 1 of pairs (C57BL • CBAT6T6)F 1 Both CBA 

N N, 15 15 (2x9,10, 2 x l l ,  0 0 
2 x 15, 16, 17, 2 x 18, 
19, 21, 22, 23) 

T b 15 15 (3• 2•  0 0 
11, 12, 13, 15, 17, 20, 21) 

IRo, a N 15 10 (11,12,15,17,18, 19, 21, 22, 24, 57) 5 (10, 14, 15, 18, 31) 0 
T 15 13 (10, 2 • 11, 12, 13, 2 (25, 28) 0 

3 • 14, 15, 17, 19, 24, 27) 

T N i5 9 (9,10,12,16,20,24,26,31,32) 5 (6,2• 1(8) 
T 15 6 (18, 23, 30, 31, 35, 51) 9 (2x6 ,2x7 ,  10, 0 

13, 15, 17, 27) 

TIR N 15 0 14 (9, 16, 2 • 17, 2 • 21, 23, 1 (40) 
24, 25, 27, 2 • 30, 31, 56) 

T 15 1 (25) 9 (10, 11, 12, 13, 5 (10,19,2x20, 
2 • 14, 15, 20, 26) 46) 

~Normal. bThymectomized, o Irradiated (900 R). a Reconstituted with 107 syngeneic bone marrow cells. 

t y p e  were found in spleen, l y m p h  nodes,  bone mar row 
and  t h y m u s  when  present .  These resul ts  suggest  t h a t  
i nadequa te  immunologica l  p ro tec t ion  p lays  in secondary  
disease a more i m p o r t a n t  role t h a n  GVH react ion does. 
CBA mice used for parabiosis  s tudies  were normal  N, 
i r rad ia ted  and r econs t i t u t ed  wi th  syngeneic  bone mar row 
IR,  t h y m e c t o m i z e d  T and  mice t h y m e c t o m i z e d  i r radia ted  
and  r econs t i t u t ed  wi th  syngeneic  bone  mar row cells T IR .  
T h e y  were joined to normal  N or t h y m e c t o m i z e d  T F 1 
hybr ides  of the  same sex. 
As shown in table  2, all hybr id  pa r t ne r s  succumbed  in 
abou t  3 weeks when  parabiosed  wi th  normal  CBA parent .  
All hyb r id  pa r tne r s  were also killed when  parabiosed  to 
CBA I R  mice, bu t  some of the  pa r en t a l  p a r t n e r s  d ied 
on the  same day, as did the  hybr id  mice. Mor ta l i ty  of 
pa ren ta l  pa r tne r s  was fu r ther  increased by  pr ior  t hy mec -  

tomy.  Final ly,  when  pa ren ta l  CBA mice were b o t h  t h y mec -  
tomized  and  i r rad ia ted  TIR,  the i r  mor t a l i t y  was  grea te r  
t h a n  t h a t  of the i r  hyb r id  par tners .  Also the  h ighes t  
f requency  of dea ths  of b o t h  parabio t ic  p a r t n e r s  was 
observed  in groups  in which the  i mmu n e  s t a tu s  of 
p a r t n e r s  was impai red  by  t h y m e c t o m y  and /o r  i r radia t ion.  
I t  appears  t h a t  immunologica l ly  cr ippled pa ren ta l  pa r t -  
ners  succumbed  due to a con t inuous  immunologica l  
s t imulus,  which,  exceeding the  capac i ty  of the  i mmune  
sys tem,  led these  p a r t n e r s  to immunologica l  exhaus t ion  
and consequen t  d e a t h  1, s. 
S ta t i s t ica l  analysis  of IR,  T or T I R  CBA mice parabiosed  
wi th  no rma l  or t h y m e c t o m i z e d  hybr id  p a r t n e r s  showed 
s ignif icant  dif ferences  (p < 0.001 for each compar ison) .  
This  suggests  t h a t  the immunologica l  s t a tus  of hybr id  
pa r tne r s  also influences the  ou tcome  of the  parabiosis .  

D e x a m e t h a s o n e - i n d u c e d  neutrophi l i a .  N e g a t i v e  c o r r e l a t i o n  w i t h  i n c r e a s e d  p l a s m a  
adrena l ine  c o n c e n t r a t i o n s  
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Summary. Maximal  inc rements  in adrenal ine  and d e x a m e t h a s o n e  (DXM) p lasma  concen t ra t ions  were observed  c15 
(Ts0 40 min) and 30 (Ts0 210-240 min) minu tes  af ter  an i.v. D X M  dose (6 mg]m 2 BSA) in man.  There  appears ,  however ,  
to  be no di rect  in te rac t ion  be tween  these  agents  in t he  d e v e l o p m e n t  of induced  neutrophi l ia ,  which  occurs c240 min  
pos t in jec t ion .  

Glucocort icoids in general  2 and d e x a m e t h a s o n e  (DXM) 
in par t icu lar  a, induce a per iphera l  blood neu t rophi l i a  
in man  wi th  conven t iona l  pharmacolog ica l  dosage. The 
neu t rophi l i a  is max ima l ly  developed 4-6  h following ei ther  
i.v. or oral admin i s t r a t i on  and is associa ted wi th  a 
p ro found  l y m p h o c y t o p e n i a  2. I t  has  been  sugges ted  t h a t  
mobi l iza t ion  of the  marg ina t ed  g ranu locy te  pool (MGP) 
m a y  account  for the  increased c i rcula t ing granulocyte  
pool (CGP), because of the  presence dur ing  neu t rophi l i a  
of cells wi th  low alkaline phospha t a se  (AP) ac t iv i ty  3, 
p r e sumab ly  emerging f rom seques tered  organ sites and 
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