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IMMUNOMODULATION BY HISTAMINE.SEROTONINE 
AND DOPAMINE 

P,Le~var, N.Mattele, T.Reithmeier, F.Siegmund, and H . ~  
Immunoiogicet-biochemicel Research Laboratory, School of Medicine, 
University ('TU) Munich;Klinikum r.d.l.,l~naningeretr.22, D--81675 
M0nchen 

We tested a number of physiological and synthetic ligends of 
roceptors which direclly modulate the intrace~ular levet of cyclic 
nudeotides (cAMP, cGMP) and hatewflh the ~ of the 
oorresponding protein ~ (cAMP-dependent PKA and cGMP- 
dependent PKG). Of ~ intore~ was the queation wheth~ the 
i r n m u n o s u p t ~ ,  induced by different cAMP-elevating li1~nds and 
their oombinelions could be countettmtsd or even reversed to 
immuno~imu~tion by the poat-incub~=~,n of i m m u n c e u l ~  calls 
with blo~ere of t tme ~ and/or ~oni~ts of c A M P ~ i n g ,  
i.e. Gi-¢oUl~ed mcep4om. Here, we ~ the phymolog/ag .first 
messengers" histamine, =~ltonine and dopemine. 
We used the f o l k ~  ~ :  First, l y m p h o ~  from penmn A 
were Incubated for 2 days ~ h  dM~r~nt test subetencee, v~ahed cut 
and divided In 2 podior~, one being poat4ncubeted for 18h with 
vado~ =mtagot~= Of the ~ recapture or agonim of G~ 
coupled recedtor sul~ypes, respe~ive~y, and the other one ssrv~ng as 
oont~ (without addition of test = ~ m c e s ) .  The next atep was the 
evaluation of the i m m u n o ~  or immuncetimulating effect, 
r e s p e ~ ,  of so pretr~lted cells on an ellcentige~ or lectin- 
acti~ded atw~lwd cell suspension, 
Our results show that llgends of both the immunolog~al and the non- 
immunological receptors influence ceil function via modulation of 
second me~engera and that this action is additive. So, the 16% 
histamine-mediated immune suppression could be reversed to a 20% 
net immuncetimulation. Similarly, the 38% suppression of PBLs by 
sarotonine in the PHA-essay ~o~ld be reversed to a 27% net 
stimulation by the selective antagonist cyproheptadine. The 
corresponding values for the MLC-assay were a 38% immune 
suppression (by saratonine) versus a 9% immuncetimulation (by 
cyproheptadine). 
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INFLUENCE OF SOME INTRACELLULAR cAMP- 
LEVEL INCREASING SUBSTANCES (a) ON RESTING 
AND (b) ON PROLIFERATING IMMUNOCYTES 

P.Leskovar, T . ~ ,  F.Siegmund, end N.M,=ttele 
I m m u ~ i ~ l l  Re~lr¢ll laboratory, School of Medicine, 
Univendty (TU) Munich; I m n i r ~ r . 2 2 ,  D-81675 MOnchen 

The aim of our study wes • direct comparison of the 
i m m u ~  effect of some test aubs'tances which increase 
the cytceo~c cAMP-k~,~ by t ~  ~ i o n  of receptor, co~p~ to the 
Gs-sub~nit of the G T P - d ~  pin. in (G protein), on the surface 
(a) of r ~  and (b) of rei0~y m ~ r ~ W  ~ c~Js, 
re~ooctivety. (a) The ~ of thee t~t  sub.noes on 
~nmunocompetont c~ls In tho rwing rata (Go phe~) w=  mm~red 
es follows: PBI.~ from person 1 were Incubated for 48h In the 
preeence or al0,~mce of t ~  ~ ,  thomugtgy weshed and used 
in 2 assay'=, the clesetcal .one-,~-MLC" and Ihe standard ,leotin 
( P H A ) - ~  a ~ ' .  For Ihe MLC, the ~ PBLs 
were flrat rnba~ (1:1) with fr~h PBL~ of the ~ m e  penvm 1, added to 
an ~lUal number of m t ~ n C ~  PIBI..s of pereon 2 and 
coincubaled for 5 days; their ~ was determined by the WST-1 
test. The PHA preliferat~ essay coneiated of a ~ b e t l e n  of 
test s u ~ e ~ e ~ e d  PBLs of person 1 with fresh PBLs of the 
same person 1 (ratio 1:1) in the preeen(~ of lug/ml PHA. (b) The 

of cAMP4noreesing test subatenc~i on wolif~'etJng 
immunocytes was mess~red by a ~ C :  in the first MLC, 
PBLs of ~ I and person 2 were cetnc~bet~d in the presence or 
absence of test s ~  for 5 days, ~ ,  mixed (1:1) ~t~th fresh 
PBLs of person 1 and added to mltomycinG4nscltvat~ PBLs of 
pere0n 2. After a further 5 d-coincubetion, the cell activity was 
determined by the WST-1 assay 
Our results show a significant immune suppression by cAMP - 
increasing ligands, both in resting and proliferating immunocytes. It 
seems that testing PBLs, including non-pdrned alioreective T 
subpopulations and naive lentin-inducibte T subclones become 
.programmed" to direct the differentiation of precursor T cells towards 
the Th2 or Ts subset, when praincubated with cAMP.inducing ligands. 
The introducbon of the two-step-MLC allows the generation of 
allospecific Th2 and Ts calls which are of special interest in BMT. 
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IMMUNE REGULATION VIA NON- IMMUNOLOGICAL 
RECEPTORS ON IMMUNOCOMPETENT CELLS: 
STRONG I M M U N O S U P P R E ~ I O N ,  INDUCED BY 
ADENOSINE AND EPINEPHRINE 

P.Leskovar, F.Siegmund, N.Mattele, T.Relthmelar, and H.Hesch 
Immunoio~l-biochemlcal R__e~__rch laboratory, Schoel of 
Medidne, Univemily(l"U)Munich; Klinikum r,d.l,lsmaningemtr.22, D- 
81675 M0nchen 

The basic ldee of our ~edments wes the mumption that both, the 
immuno~levant and the non-immunolog~al signals contribute to the 
tntrecsllul~" level of aMmond me.angs t ,  such es cAMP, ¢GMP or 
C~ ++ and real the .;;~,-;ng-o~ of the sxce. ive b e c l ~ r ~  s igr~s  
oo~ld rNtom the ~ I t y  of ~ or ~ immunocytee 
for new m~gee =ign~. As ~ ,  sooni~ of both the 
I m m u ~  ~¢1 rmn.-mm~nt G~coupled ~ on 
immunocyt~ cor~tb~e (via etimuletion of the receptor.a=mOated 
edenync cy¢=~) to the ~ of the cyto=~ ¢AMP-W,~.~n~,Ch 
results in the d e ~  Of the oellular function and - tf ~ - in 
a generalized ~ m u n c e u ~ .  The =otagonim of C-,=vCOUl:~ed 
receptor= end/or the agonists of Gi-ooupied subtyp~ of the same 
rec~om, on the other hand, am able to counteract this 
i m r n u n o s ~ i v e  effect by inhibiting the receptor-coupled edenylic 
cyclese. 
To test Our hypothes~, s n t i d l ~ n g  an active role Of non- 
immunoio~l  agonists, such as adenceine and epln~'~ine on the 
net aclMty of immunocomp~erd cells, we carded out the fo&:~wing 
experiments: The l y m p h o c ~  (PII~) from person A were first 
incubated in the ~ or absence of different physiologic and 
synthetic agonists end antagonists of Gs- and Gi-coupled receptor 
subtypes. Two days later, the so pretreated cells were either (a) 
mixed (1:1) with fresh PBLs of the same person A and coincubated 
for 5 days with mitomydn C-pretn~ted PaLs of person B (one-way- 
MLC) or (b) stimulated (for 2 days) with the mitogenic lectin PHA. 
We found that adenosine and epinephrine per se and especially if 
combined with ConA lead to a strong Ts-generation and that a vanety 
of substances, e.g. the blockers of the A2./P1 punnergic and 6- 
edrenergic receptor prevent or even reverse the Ts generation. 
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SUPPRESSOR T CELL (Ts) AND CYTOTOXIC T CELL 
(Tc/CTL): THE SAME CELL IN TWO FUNCTIONAL 
STATES, DIFFERING (a) IN THE ACTIVATION OF PC 
vs. PI- DEPENDENT PLC UPON CD3/Ti -LIGATION, 
AND (b) IN THE DEPENDENCE ON EXTRACELLULAR 
Ca +*- SOURCE? 

P.Leskovar, F.Siegmund, T.Reithmeier, and N.Mattele 
Immunological-biochemical Research Laboratory, School of Medicine, 
University (TU) Munich; Klinikum r.d.l., Ismaningerstr.22, D-81675 
Mfinchen 

According to our hypothesis, the Ts and the Tc cell which cannot be 
distinguished phenotyp,cally represent the same cell in 2 functmnel 
states. We suggest that the main difference between both functional 
subsets is (a) the activation of the PC (phosphatldyl choline) 
dependent PLC (phospholipese C) in the Ts cell, as opposed to the 
activation of the PI (phosphatidyl inositol) dependent PLC in the Tc 
cell upon CD3/Ti ligation, and (b) the critical dependence on the 
extracellular Ca**- source in Ts but not in Tc cells. Interestingly, IFN 
gamma, TNFalpha and other differentiation-inducing cytokines also 
stimulate the PC, not the PI-dependent PLC, the IFN-R resembling 
most closely the receptor for the type 2 cytokine IL-10. 
Our own experiments aimed at the demonstration of a simultaneous 
immunosuppressive and cytotoxic activity of T8 cells, more precisely, 
of T8-containig peripheral blood lympbocytes (PBLs). 
The immunosuppressive effect was quantified by the inhibited 
proliferation of a standard cell suspension, exposed to alloantigen and 
lectin-stimulus, respectively. The cytotoxicity assay was based on the 
determination of LDH (lactate dehydrogenese)-releese from allogeneic 
target blasts, pregenerated by a 3 day-incubation with PHA. 
We show that the same, T8 cells containing PBLs are able both to 
lyse target cells and to suppress cell proliferation. This PBL 
proliferation is additionally supported by Ca antagonists which seem 
to depress selectively the Th2 and Ts subclones. To our 
understanding, an increased cytosolic cAMP level downregulates the 
activity of the PI dependent PLC by the PKA-mediated 
phosphorytation of serine at the position 1248 of PLC gamma1. 


