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Spontaneous and stimulated lymphocyte 
transformation test in homozygous children 

with cystic fibrosis
Aranka L ászló1, Ildikó P e t r i2, K. Gyurkovtts

D e p a r tm e n t o f  P aed ia tric s1, a n d  B lo o d  T ransfu sion  Centre*, 
U n iv e rs ity  M edical School, Szeged , H u n g a ry

S p o n tan eo u s  an d  non-specific  m itogen ic  s tim u la ted  ly m p h o cy te  
tra n s fo rm a tio n  te s ts  o f  cellu lar im m u n e  fu n c tio n  were carried  o u t. T h e  p h y to - 
h aem ag g lu tin in , concanavalin  A  a n d  pokew eed  m itogen  s tim u la te d  lym - 
p h o o y te  tra n s fo rm a tio n  was s ig n if ic a n tly  d im in ished  in  th e  g ro u p  o f  cy stic  
fib rosis (CF) hom ozygo tes as co m p ared  to  th e  contro ls, a s  a n  in d ic a tio n  o f  th e  
im p a ired  re a c t iv i ty  o f  th e  T -ly m p h o cy te s . T he spon taneous p h y to h aem - 
ag g lu tin  s tim u la te d  lym phocy te  tr a n s fo rm a tio n  ra tio  w as d im in ished , too.

A significantly increased frequency 
of HLA В 18 antigen has been found 
in CF homo- and heterozygotes (Lász
ló: unpublished data). An association 
was described between certain HLA В 
antigens and the immunoreactive (Ir) 
gene [12].

Associations have also been demon
strated between the HLA antigens 
and the level of T-lymphocy te reactiv
ity [10].

Jersild et al [8] observed a strong 
correlation between multiple sclerosis 
(MS) and LD-7a, a mixed lymphocyte 
culture determinant closely linked to 
HLA-A7 patients with MS. Finkel- 
stein et al [4] detected a correlation 
between the T-cell mediated aberra
tion and the distribution of HLA-A7 
in patients with MS.

2*

The aim of this study was to test 
the cellular immune function of CF 
homozygotes with the lymphocyte 
transformation test (LTT).

P a tients  and Method

S p o n ta n e o u s  an d  s tim u la ted  L T T -s  w ere 
c a rr ie d  o u t  in  10 h e a lth y  p e rso n s  a n d  in  
13 C F  hom ozygo tes b y  m ean s  o f  B a in 's  
[1] m e th o d . M ean age o f  th e  c o n tro l p a 
t i e n ts  w as 32 y ea rs  w ith  a  ran g e  o f  20—46 
y e a rs .

L T T  te s t :  m ito g en -stim u la ted  ly m p h o 
c y te  tra n s fo rm a tio n  w as p e rfo rm ed  in  
m ic ro t i t re  p la te s  (G reiner) u sin g  2 X 105 
ly m p h o c y te s  in  each cu ltu re . P h y to h a e m - 
a g g lu tin in  (P H A ), conoanavalin  A  (ConA) 
a n d  pokew eed  m itogen  (PW M ) w ere  used 
to  m e a su re  th e  m ito tic  c a p a c ity  o f  th e  
ly m p h o c y te s . P H A  w as u sed  in  th re e  
a m o u n ts : 6, 10 an d  60 /il f ro m  a  1 : 10 
d ilu te d  s to c k  so lu tion ; th e  doses o f  ConA
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T a b le  1
L T T  in  C F-hom ozygo tes

Patient HLA-B PHA-stimulated ConA-stimulated P WM-stimulated Spontaneous
LTT

1. Sz. K . 18 cpm 29082 6102 _ 499
abs./spont. 64.77 13.59 -

2. V. Cs. cpm 21046 3867 — 739
abs./spont. 28.47 5.23 -

3. Sz. O. 12 cpm 11131 24962 12634 1517
abs./spont. 7.33 16.45 8.32

4. Sz. T. 15, 5 cpm 11600 17677 4617 2330
abs./spont. 4.97 7.58 1.98

6. У. H . 18, 7 cpm 4244 3932 7261 236
abs./spont. 17.98 16.66 30.76

6. I . K . 40. 18 cpm 16229 13290 13313 361
abs./spont. 44.95 36.81 36.87

7. R . Cs. 12 cpm 8874 13949 17540 2051
abs./spont. 4.32 6.79 8.54

8. M. K . 18, 18 cpm 13400 17110 — 762
abs./spont. 17.58 22.4 —

9. R . T . 27, 14 cpm 20428 16212 — 686
abs./spont. 29.77 23.63 —

10. M. M. 38, 8 cpm 1623 14233 13120 161
abs./spont. 10.08 88.40 81.49

11. M. E . 36, 8 cpm 1057 5258 6587 266
abs./spont. 3.97 19.70 24.76

12. K . Ä. cpm 2132 9974 3770 1371
abs./spont. 1.55 7.27 2.74

13. H . A. 18, 13 cpm 1094 270 781 266
abs./spont. 4.11 1.1 2.93

ерш X 10918 11295 8847 865

S.D. ± 8962.3 7078 5527.9 723.9

S tu d en t’s г-test p  <  0.05 p <  0.05 p <  0.005 p  >  0.05

abs/spontaneous x 18.450 20.431 22.043
S.D. ± 19.04 22.56 25.85

S tu d e n t’s г-test p  <  0.05 p  >  0.05 p <  0.05

w ere  5 a n d  2.5 /<g/ml; an d  t h a t  o f  P W M  
w as 5 /Д f ro m  a  1 : 2 d ilu ted  s to ck  so lu tio n . 
T h e  in d iv id u a l op tim um  v a lu es  a re  e x 
p re sse d  in  th e  Tables. A ll te s ts  w e re  p e r 
fo rm ed  in  tr ip lic a te .

C u ltu re s  w ere  labelled w ith  1 ,uCi o f  tr i-  
t i a te d  th y m id in e  for 5 h  on d a y  a n d  h a r 
v e s te d  fo r  sc in tilla tio n  sp e c tro m e try . R e 
su lts  w e re  expressed as cpm /2  X 105 ly m 
p h o c y te s .

R e s u l t s

The 3H-thymidine uptake of lym
phocytes (spontaneous and stimulated 
with PHA, ConA and PWM) in the 
group of CF homozygotes and in the 
controls are shown in Tables I and II 
and in Fig. 1. The result of spontane-
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T a b le  I I

L y m p h o cy te  tra n s fo rm a tio n  te s ts  in  th e  con tro l g roup

No PHA stimulated ConA stimulated PWM stimulated Spontaneous
LTT

1. cpm 12382 1186 19263 187
abs./spont. 66.21 6.34 103.01

2. cpm 19638 7347 21823 760
abs./spont. 26.7 9.66 28.71

3. cpm 15823 27137 36020 1120
abs./spont. 14.12 24.22 32.16

4. cpm 38618 36126 10299 722
abs./spont. 63.48 60.03 14.26

5. cpm 20701 36069 35478 565
abs./spont. 36.6 62.06 62.79

6. cpm 26101 12821 16627 378
abs./spont. 67.44 33.91 41.34

7. cpm 20706 23661 27670 569
abs./spont. 36.39 41.39 48.46

8 . cpm 19372 23326 24497 806
abs./spont. 24.03 28.94 30.39

9. cpm 12886 16656 28702 600
abs./spont. 21.47 27.59 47.83

10. cpm 18636 23466 29064 826
abs./spont. 22.44 28.39 35.17

epm X 20466.2 20657 24833.3 663.3
S.D. ± 7538.9 1128.8 8266.8 267.7
abs. / spontaneous

X 36.78 31.25 44.41
S.D. ± 19.21 16.9 24.4

ous LTT in CF patients did not differ 
from that for the controls, whereas the 
T-В  mitogen stimulated LTT showed 
a significant decrease in the CF group.

The spontaneous and mitogen sti
mulated LTT values were expressed 
as a ratio (Fig. 2). The mean spontane
ous LTT/PHA-stimulated LTT ratio 
in the CF group proved significantly 
lower than that for the controls. The 
corresponding ratio of PWM was 
diminished, too.

D i s c u s s io n

The LTT with non-specific mitogens 
is of value in malignancy: a good cor
relation is exhibited between the 
diminished response to PHA and the 
survival of patients with lung cancer 
[7]. PHA reactivity is generally low in 
severely ill tumorous patients [3, 6] 
and especially in cases with rapid 
progression [5], while in the early 
stage the response may be the same 
as in healthy subjects [2].
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HLA antigens and the general ca
pacity of lymphocytes to respond to 
specific allogeneic and non-specific 
PHA stimulation have been investi
gated [11]. Antigens All, wl9, Bw27 
and Bw35 seemed to be linked with 
low responder characteristics, while 
A9, 10, 28 and B18 were associated 
with a high responsiveness to PHA 
reactivity.

Jersild et al [9] suggested that the 
increased antimeasles virus antibody 
titre of MS patients reflected the exis
tence of an immune response locus 
linked to HLA-A3, 7 and wl8. Pet
rányi et al [12] described a significant 
correlation between HLA-A3, 7 hap
lotype and the lack of spontaneous 
lymphocytotoxic activity, and found 
a correlation between the low lympho
cytotoxic activity and thehyporespon- 
siveness to PHA of the lymphocytes.

LTT-s were performed with three 
different mitogens: ConA, PHA and 
PWM stimulating the T-lymphocytes, 
mainly the T-lymphocytes and the 
B-lymphocytes, respectively, through 
a helper T cell effect. We found signif
icant differences between СГ patients 
and controls with all three mitogens.

We first detected a diminished re
sponse to non-specific mitogens (PHA, 
ConA, PWM) in the lymphocytes of 
CP-homozygotes, as a sign of an im
paired cellular immunity. Accordingly 
we asssume that the frequent infec

tions in the CF patients might be ex
plained by a reduced reactivity of the 
T-lymphocytes.
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