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C O R R E C T I O N  O F  T - I M M U N O D E F I C I E N C Y  IN M I C E  BY B O N E  

M A R R O W  T R A N S P L A N T A T I O N  F R O M  

H Y D R O C O R T I S O N E - T R E A T E D  D O N O R S  

V.  F .  S e m e n k o v  UDC 612.018.02.017.1 

B mice  w e r e  obtained by thymectomy,  by le thal  i r rad ia t ion ,  and by pro tec t ion  of adult CBA 
mice  with syngeneic bone mar row.  In some  exper imen t s  syngeneic  bone m a r r o w  f rom 
donors  t r ea t ed  with hydrocor t i sone  in a dose  of 125 mg /kg  for  3 days was used .  Cells  
c a r r y i n g  the Q m a r k e r  we re  de te rmined  in the bone m a r r o w  of these  donors .  T h y m e c t o -  
mized  and lethally i r rad ia ted  an imals  injected with bone mar row  f rom donors  t r ea ted  with 
hydrocor t i sone  re jec ted  skin a l l . g r a f t s  and lymph node cei ls  f r o m  these  mice  inhibited 
endogenous colony fo rmat ion  in sublethal ly i r r ad ia ted  (CBA • C57BL/6)F 1 hybr ids .  

KEY WORDS: B mice;  c o r t i s o n e - r e s i s t a n t  T lymphocytes ;  endogenous colony format ion .  

The s ea r ch  for  methods of co r r ec t ion  of the immune  reac t iv i ty  of the o rgan i sm in immunodef ic ient  s ta tes  
when the function of the T or  B s y s t e m  of immuni ty  is d is turbed is an impor tan t  t ask  in modern  immunology.  
B mice ,  obtained by thymec tomy followed by lethal i r rad ia t ion  and protect ion with syngeneic bone m a r r o w  
or  t e m p o r a r y  blocking of the function of the thymus by lethal  i r radia t ion,  provide  an exper imenta l  model of 
T -ce l l  immunodef ic iency  [4, 8, 10]. The poss ib i l i ty  of inc reas ing  the immunologic  r e sponse  of B mice  to 
sheep ' s  red blood cel ls  during t r e a t m e n t  of t hese  mice  with po ly-4-v iny tpyr id ine  has been demons t r a t ed  [4]. 
In this invest igat ion the poss ib i l i ty  of abolishing T - c e l l  immunodef ic iency in B mice  by the use  of syngeneie 
bone m a r r o w  f r o m  donors  t r ea t ed  with hydrocor t i sone  was studied, fo r  T lymphocytes  have been shown to 
en te r  the bone m a r r o w  of m i c e  t r ea t ed  with hydrocor t i sone  [9]. 

E X P E R I M E N T A L  M E T H O D  

To obtain B mice,  CBA mice  aged 4 months w e r e  used.  Ten days a f te r  thymectomy the mice  were  i r -  
rad ia ted  in a dose  of 900 R and p ro tec ted  with syngeneic bone mar row .  Animals  of the control  group under -  
went a mock  thymec tomy.  In two expe r imen t s  syngeneic  bone m a r r o w  f r o m  donors  of the s a m e  age, t r ea t ed  
with hydrocor t i sone  in a dose of 125 m g / k g  in t raper i tonea l ly  daily for  3 days,  were  used. In one exper imen t  
the bone m a r r o w  was t r ea t ed  before  injection with anti-Q s e rum,  obtained by immunizat ion of AKR mice  by 
six injections of thymocytes  f r o m  CBA mice .  The anti-Q s e r u m  thus obtained was used to de te rmine  the p r e s -  
ence of the Q m a r k e r  on lymphocytes  of the bone m a r r o w  of mice  t r ea ted  with hydrocor t i sone  and of normal  
CBA mice  in the cytotoxic t e s t  in Brondz ' s  modif icat ion [2] of G o f e r  and OTGorman's  method.  This  s e r u m  
caused death of 98% of thymocytes  of CBA mice  in a dilution of 1:5 but did not act  on normal  bone mar ro w .  
Skin a l l , g r a f t s  f rom C57BL/6 mice  were  t ransplan ted  on to B mice  14 days a f t e r  i r rad ia t ion  and injection of 
bone m a r r o w  by the method desc r ibed  p rev ious ly  [7]. Activi ty of lymph node ce l l s  of B mice  in the g ra f t  v e r -  
sus host  reac t ion  was studied on the bas i s  of abil i ty to inhibit endogenous colony fo rmat ion  in sublethal ly i t -  
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TABLE 1. Immunologic Reactivity of B Mice in Transplantat ion Immunity Reaction and 
Phenomenon of Inhibition of Endogenous Colony Format ion  
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Legend: 1. + and - denote p resence  o r  absence of action; BMC) bone mar row ceils;  LNC) 
lymph node cel ls .  2. The * indicates t h a t s k i n  al lografts  were  not rejected by the mice at 
the t ime of the rec ip ien t ' s  death. 3. In groups 1, 2, 3, and 5 the (CBA • C57BL/6)F t hy-  
brids rece ived  sublethal i rradiat ion.  4. Number of animals in parentheses .  

radiated (CBA • C57BL/6)F l hybrids  by the method of Pet rov et al. [5]. The number  of colony-forming cells  
in the spleens of the mice  of the experimental  and control  groups was determined by the exogenous cloning 
method. For  this purpose,  1 million nucleated spleen cells was injected intravenously into (CBA • C57BL/6)F t 
hybrids  i r radia ted in a dose of 800 R. The spleens of the hybrids on the n in thdaya f t e r in j ec t i onwere f ixed in  
Boutn 's  fluid and the colonies were  counted macroscopica t [y .  Inhibition of endogenous colony formation and 
the number  of co lony-forming  cells in the B mice  were  studied 40 days after  these mice  had been obtained. 
The conditions of i r radia t ion  and prepara t ion of the spleen and lymph node ceils were  the same as those used 
previously  [6]. Altogether 140 animals of the above-mentioned inbred lines were used. The mice were ob- 
tained f rom the nur se ry  of inbred animals of the Academy of Medical Sciences of the USSR (Stolbovaya). The 
experimental  resul ts  were subjected to s tat is t ical  analysis .  

E X P E R I M E N T A L  R E S U L T S  

Injection of hydrocor t i sone  for  3 days into 20 CBA mice, used as the donors of the bone marrow,  caused 
a sharp  reduction in s ize  of the thymus,  lymph nodes, and spleen and an increase  in the number of nucleated 
cel ls  in the bone mar row compared  with untreated donors. The number of cells ca r ry ing  Q marke r  in thebone 
mar row of the t rea ted  donors  was 20%, but in normal  bone mar row no such cells were  found. As Table t shows, 
injection of bone mar row of donors t rea ted  with hydrocor t i sone into thymectomized and lethaliy i rradiated CBA 
mice led to reject ion of the skin al lografts  on most  of the recipients  before the 20th day (group 1). In recipients 
receiving bone mar row f rom untreated donors,  no evidence of re ject ion of the graf ts  was present  for 1 month, 
4 recipients  died with no sign of reject ion of the graf ts ,  and in 3 recipients reject ion of the graf ts  of the chronic 
type took place on the 37th day, in 2 on the 41st  and 55th days, and in 3 mice permanent  survival  of the skin 
al lografts  was observed (group 2)~ If the bone marrow before injection into the recipient  was t reated with ant i-  
Q se rum,  the mean survival  t ime of the graf ts  was indistinguishable f rom that of graf ts  on recipients injected 

with normal  bone mar row <groups 2 and 4). 

In the next se r i e s  of experiments  the ability of the lymph node cells of the experimental  and control  
mice  to inhibit endogenous colony format ion was studied in sublethally i r radiated hybrids (Table 1). Lymph 
node cel ls  of the recipients  of group 1 inhibited endogenous colony format ion in the hybrids,  whereas lymph 
node cei ls  of the mice  of group 2 did not inhibit endogenous colony format ion (groups 1, 2, and 5). The index 
of inactivation was higher  in recipients  undergoing mock thymectomy (92.3%; group 3) than in recipients re -  
ceiving injections of bone mar row f rom hydrocor t i sone- t rea ted  donors (53.9%: group 1). The number of exo- 
genous co lony- forming  cells  was g rea tes t  in the recipients  of group 2 (18.4 • 2.2), whereas in the recipients 
of groups 1 and 3 it was 4.4 • and 5 • 0.7, respect ively  (20 lethally i r radiated hybrids were used in this 

experiment).  

The wr i t e r s  showed previous ly  that spleen ceils  of B mice did not induce a graft  ve r sus  hos t  reaction 
in sublethally i r radia ted f i r s t -genera t ion  hybrids [8]. The Q antigen is a m a r k e r  of T lymphocytes [3, 9]. In 
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the p re sen t  exper iments ,  20% of cel ls  with the Q m a r k e r  we re  found in the bone m a r r o w  of h y d r o e o r t i s o n e -  
t r ea t ed  CBA mice ,  whereas  no such cel ls  we re  p r e s e n t  in the bone m a r r o w  of normal  CBA mice ,  in a g r e e m e n t  
with data obtained by other  worke r s  [3]. T Lymphocytes  can en te r  the bone m a r r o w  as a r e su l t  of a s t r e s s  
react ion.  F o r  instance,  12% of cel ls  with the Q m a r k e r  w e r e  d i scovered  in the bone m a r r o w  of CBA mice  6-9 
h a f t e r  the beginning of a s t r e s s  reac t ion  [3]. In the p re sen t  invest igat ion the immunologic  reac t iv i ty  of r e -  
cipients  p ro tec ted  with bone m a r r o w  f r o m  hyd roc ro t i sone - t r e a t ed  donors  was lower  than in rec ip ien ts  u n d e r -  
going mock thymec tomy and pro tec ted  with the  bone m a r r o w  of normal  donors.  This  d i f fe rence  in the immuno-  
logic reac t iv i ty  of the two groups of rec ip ien ts  can  be explained by the p r e s e n c e  of the thymus in the mice  un-  
dergoing the mock thymec tomy  and its effect  on T - c e l l  act ivi ty.  Lymph node cel ls  f r o m  B mice  into which 
no rma l  bone m a r r o w  was injected did not inhibit endogenous colony fo rmat ion  and the mean  number  of endo-  
genous colonies in the i r r ad ia ted  hybrids  a f t e r  injection of lymph node cel ls  f r o m  mice  of this group was 
g r e a t e r  than the number  of colonies in i r r ad ia ted  hybr ids  without injection of lymph node cel ls .  The number  
of co lony- fo rming  cel ls  in the spleen of rec ip ien ts  undergoing mock thymec tomy and of B mice  injected with 
bone m a r r o w  of h y d r o c o r t i s o n e - t r e a t e d  donors  was much s m a l l e r  than in B mice  p ro tec ted  with normal  bone 
m a r r o w .  This  resu l t  can evidently be explained by the p r e s e n c e  of a ce r t a in  number  of T lymphocyCes in the 
spleen of these  mice.  
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