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In a previous study, we found hypercomplemen- 
taemia in the sera of acute myeloid leukemia pa- 
tients. In this study we show that the supernatants 
of mononuclear cells, derived from peripheral 
blood taken in the blastic phase, from patients with 
acute myeloid leukemia (CM-AML) increased the 
in v i t ro  complement protein synthesis of HepG2 he- 
patocellular carcinoma cells. This effect of CM-AML 
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was mediated by heat labile soluble factors and 
involved the synthesis of mRNA and protein. Inhi- 
bition experiments with anti-cytokine antibodies 
and immunoaffinity chromatography revealed that 
this effect of CM-AML is mostly mediated by IL-1 
and IL-6. (Pa tho logy  O n c o l o g y  Research Vol 1, No1,  
54-59, 1995) 

I b. II~-2, IL-6, TNF 

h t t r o d u c t i o n  

Hypercomplementaemia, or the elevation of the levels 
of over-all haemolytic activity of complement pathways 
and/or levels of complement components, above the upper 
limit of normal values, is frequently observed in malignant 
diseases) ~ 

In a previous study we have carried out measurements 
of complement activity in patients with acute myeloid leu- 
kemia (AML) and found that both the classical and the 
alternative pathway showed increased haemolytic activity 
and the hacmolytic C4 titcr and the serunt level of C3 and 
factor B components were also increased as compared to 
those parameters in healthy blood donors ." In the sera of 
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acute leukemia patients, taken ill the blastic phase, tile 
haemolytic activity of the classical pathway and the level 
of factor B was significantly elevated compared to those 
parameters in remisskm. 

As we have shown earlier s AML tumor cells produce 
lectors that can increase complemcnt protein synthesis by 
monocytes and cells of hepatocyte origin in vitro. In mo-  

nocyte cultures the conditioned media of acute myeloid 
leukemia blast cells (CM-AML) increased C2 and factor B 
levels and decreased that of C l-esterase inhibitor (C1- 
[NH). This study also shows that CM-AML increased 
factor B synthesis both at mRNA and protein level in 
HepG2 hepatocellular carcinoma cells. The complement 
synthesis enhancing potential of the supernatant of AML 
blast cells has also been demonstrated on fibroblasts: it 
~ubstantially increased the factor B synthesis as measured 
by biosynthetic labelling, it did not affect, however, the 
production of C 1 - I N H /  

The inain source of the syntl~es~s ot complement pro- 
teins in the human body are the hepatocytes of the liverP ~' 
therefore we chose a well established hepatic cell line, 
ftepG2 ~t as a test system to further characterise the fac- 
torls) produced by AML blasts. Here we report, that the 
i'actnr B production increasing effect of CM-AML invol- 
ves the synthcsis of new mRNA and protein molecules 
and is mediated mostly by 11,-I and 1L-6 released by the 
mononuclear cells of AML patients. 
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Materials and Methods 

Rabbit anti htnnan C4 [gG was obtained l'rol-n DAKO 
IGlostrup. Dcnmark I goat anti human factor B, C I-INH :ind 
("3 IgG and Calibrator 4 from Allantic Antibodies (Stillwa- 
ten MN, LISA). fteparin from Richter (Budapest. Hungary). 
HEPES, CyciohcxiHlidc, actinoinycin D. aiilphotcricin B and 
peroxidase labeled strct)tavidii1 were purchased froill Sigrna 
(St Louis, M(). USA). RPM[ 1640 powder, FBS, glutammc 
and trypsin EDTA from Flow l,aiboratories (h'vinc, Scot 
hind). Kanamycin fiom Serva (I leidelberg, Germany). Ficoll 
and CNBr activated Sel)harose 4B fronl Pharmacia (Uppsala, 
Sweden). Uromiro 755f Iroin Bracco ( Milano. haly). 

t'rul~n~;li<m rgi+'onUilionud sncUD; 

[leparini/.ed (5 U/nil) peripheral blood was taken with 
ini]~rined conscnl Iroln three iieshly diagnosed patients v~ith 
aculc mycloid leukenlia ( A M I , ) i n  the l lacnlatolog} l)e 
p~lltlllelll of otn Institute during the overt leukemic phase, 
when illore than 9()~,,,~ - of the cells in thc pcripilery ~eic 
il.nlior cells. Acct~rdiilg Io FAI~ classilicalion, patients K, V, 
and P bchmgcd io class M2, M-4-, and MS, respectively. 
Diagnosis was eslablished (ill ihe basis of inorl3hoh~g 3. 
c},'lochellliSlry lind Stllface nlarkers. Mol/ontlclear cells v,+ClC 
,~eparated by the standard Ficoll-[ !roniiro mcthod (1=1.(177 
glcln'), wa>lied three tiincs wilh RPMI 1640, and then allcr 
adjust)n<,_ e the cell count to I()"/nll they wore cultured hi 
RPMI 16-!-0 coi l iahl ing 27 mM NallCO~ and 20 niM 
HEPES, SUl-~plemenied with l l)~:~ heat inactivated lctal bo- 
vine sern111, glutall/iile, 20 ,I.tgtml kallaniyl..'in and 2.5 ug/ml 
ampholericin g (referred below as cuhurc inedium) l~)l three 
days :.it 37~ Mononucle,'/r cells I'rom patient K were Ctl]lnr- 
c'd ill RPMI 1640. glUlallline, antibiotics. The lack of Selunl 
proteins apparently did I1Ot infhience the viability of cells. 
Then supernahu31s were tlarvcsted on the third day, cenlri- 
fuged, sterile filtered (Minisart 0.22 in, Sartorius. Ooetlin 
gen, Germany ) and stored in ;.lliqtiots at 2()~ until used. 

Conditioned incdia of  lilt: pcriphcral blood nloilolll, lclear 
cells of heahhy adnhs ((?M-PBMNC) were obtained Llild 
processed the salne illanller a~ CM-/\IV][,. 

( 'e l l  uullmz,,~ ;#.vcd./br ##;e~;,~;trc/;te;tl <!f co#StlUe##tem 
prodH~ "I/.'),'l 

The huinan hcpatoblastolna cell line. l lcpG2," ,v,,, ii;aiii- 
rained m RPMI 1640 containing 24 mM NalICO~ and 20 
lnM HEPES, supplemented with IOq heal inactivated FBS, 
2 mM Glutamine, 20 Bgtml kanamycin and 2.5 l, lg/ml 
aml~hotcricin B and kept :it 37:"C in 59{ CO> in 25() cm-' 
culture flasks (Greiner, Frickcnhausen, Gcrmarly). 

t"or the expcrimcnts, cells were trypsinized and 200 !.J,l cell 
suspension was sccded into the wells of 96-well tissue cul- 
l)ire plate IBecton Dickinson, I,incoln Park, N J, USA) at a 

density of 2-3 x l0 ~ cells per ml. Cultures w,'ere treated on the 
next day with CM-AMI,s (1:2 dihition with r;.iw cuhure 
medium) for 24 hours then supernatants harvcsted and stored 
at -20~ until tested for the level ofcomplemeril proteins. 

In the case of long term experiments, cells were washed 
twice with culturc mediunl al the end of the first 24 hrs 
culture period and then cultured R+r further 24 hrs and 
supernatai~ts were then harvested. 

Cuhures were inspected before and at the termination of 
experin3ents through an inverted light microscope. 

A,~sa.\" ~/complemenl proleis;,s 

ktctor P/. C I-INI 1, C3 and C4 concentrations Nl the super- 
ilallanls of IlepG2 Ctl[turcs wcrc measured by double poly- 
chmal sandwich ELISA. Briefly, l]al botlonlecl 06 well 
nlicrotiter plates (Greiner) were coated by thc respective 
antibody preparation (IFG llaclion), blockcd then standard 
(scri:tl dilulions of (?alibralor 4) and the sarilples were ap- 
plied oil the plalc. The captured ailti~2ell Was tk'lecicd by the 
s:.llilC ai)libody labeled ~,iih holsc radish peroxidase. In tilt." 
c/.isc o1 CI INtt  biotmylaled antil3od 3 and strepla\idin- 
pcroxidase con.jugale was used. The color)genie reaction 
was pcrfornlcd with TMI}/ureapcroxide or OPl)tureal30r- 
oxiclc subsllate (lileasLircd at 450 11n11620 nm or 492 nnlt(~2() 
nlll. rt:spcctivcly, on ~111 /\nlho,, 11 ELISA plate lC'Zlder). The 
dclcclion limit o1 the tests ,acre 2 nglinl [or l].lctor B. 100 
pgtnfl l\~r C I -INH, 1()ngtml lor (73 and 2 n.Jlnl Jor C4. 

t]ce;l i;;e;(livalio;s OICM-AML,s 

Aliquots of CM-AMLs were submerged in boiling water 
for 10 minutes, the spun down. sterile filtered and diluted 
to 1:2 wilh culture medium and added It) HcpG2 cuhures 
wilh suitable controls. 

(WoMne in ldDi l io; ;  e.Vl?erimem.s 

Ami-cytokine anlisera or purified lgG antibodies wcrc 
added to CM-AM[ s, incubated for 30 lililltltes at 37~ 
lhcll brotlght to t lep(]2 cell ctlhtires. Snpernalants were 
harvested next day and factor B levels determined. 

Anti-cylokine antiscla or antibodies were kindly provided 
or purchased as follows: rabbit anii-hunmn interleukin-2 lgO 
(<lt_lg/ml neutralises 1 U/ml 1l:2 in biological assay, 1 
mg/ml, used in 1' 100)(Boelningcr Mannheim); mouse mo- 

a,)ck)r, al anti htlili~.ill i i i lci]ctlki l l  6 [gG (20 pg IiCLilr/ili,,C,, ] {: 

IL-6 m biological assay, 1 mg/ml, used in 1:10,000)(Bio- 
source lnlernationall; goat anti-human interleukh~-l-beta 
lgG ( 10 ~g/ml neutralises 50 pglml Ig-1.- in biological assay, 
1 ing/ml, used in I '1000)(Brit ish Biotechnology): rabbil 
anti-human ltnllor necrosis factor antiserum ( 10,000 neutral) 
sing U/ml. used in I:1000). hnmunogenetics: anti-TNF 
rabbit antiserum, I Dr Michael Kirschfink. Johannes Guten- 
berg Universit:dt, Heidelberg, Germa0y:)r4bbit  anti-human 
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TNF  lgO (70.000 neutralising U/ml, used 1: 100), (Dr Ern6 

Duda, Biological Research Center, Szeged, Hungary : ) rabbi t  

anti- lL-6 antiserum, (Dr Andrfis Falus, Semmelweis  Medical 

University, Budapest ,  Hungary.) 

A.ffi'ni O' chromatography qf  CM-AMLs 

Anti-cytokine antibodies were coupled to CNBr  activated 

Sepharose 4B beads using the standard method recommend-  

ed by the manufacturer.  Gels were transferred into Biospin 

chromatography columns (BioRad) and extensively washed 

with 3.5 M MgCI:,  100 mM phosphate buffered saline (pH 

7.4) and culture medium, then C M - A M L  was applied. Columns 

were centrifuged with approximately 100 g for 10 seconds 

following each step. Alier  the adsorption step C M - A M I ~  

were sterile filtered and diluted to 1:2 with culture medium. 

Statist ical  analysis  of data was per formed with S t u  

den t ' s  t test using a commerc ia l  statistical software 

(STATGRAFICS,  STSC, Inc., Rockvil le,  MD, USA).  

Results 

The cj/fi'ct of  CM-AMLs on c'oml)lement coml)ot~ent pro- 
ductkm by H~7~G2 cells 

Incubat ion  of  HepG2 cells with C M - A M L s  (diluted 1:2) 

resulted in marked  e levat ion in factor B and C I-INH con-  

cent ra t ions  in the culture supernatants  (~lble 1). The 

Table 1. The effect of CM-AMLs on complement  compo- 
nent production by HepG2 cells 

1st 24hrs CM-AML K CM-AML F CM-AML 1' 

Factor B - 72.8 _+ 9.1 57.9 +_ 17.0 44,3 _+_ 3.3 
+ 126.6 + 30,9" 150.3+_58.8" t 55.5 + 21.8" 

C3 - 594.6_+98.1 576.2+59.0 470.6+_119.9 
+ 517.1+49.5NS 611.8+_93.7NS 607.7+169.9NS 

C4 - 114.6+_6.2 113.8+_9.3 96.4+_17.8 
+ 101,7_+13.1" 119.4+12.6NS 133.8+_33.7" 

C1 -INH 426.4 _+ 31.8 302.0 +_ 101.4 ND 
+ 557.0 _+ 64.3* 542.9 +_ 184.3" ND 

2rot 24/lrs 
F a c t o r B -  -52.8+5.6 33.8+_14.1 41.9+19.5 

+ 85.5 _+ 13.4" 51.3 +- 11.8' 70.0 +- 15.3' 
C3 - 334.0 -+ 75.2 321.6 -+ 37.2 481.0 - 93.0 

+ 411.7 + 37.7* 414.3 _+ 20.4* 633.8 +- 96.5* 
C4 - 89.0 + 11.6 89.8 + 12.8 126.7 +- 36.0 

+ 85.7+_9.4NS 84.9+14.6NS 131.3+41.3NS 
CI- INt t  - 435.8+44.8 292.7+152.8 ND 

+ 815.0 +_ 245.0* 669.1 +_ 396.5* ND 

I [epG2 ceil cultures (4-6 x I0' cells in 200 pI culture medium) estab- 
Iished cm the previous day were treated ow~rnight with CM AMI.s 
(diluted 1:2 with culture medium and sterile filtercd) Next day 
supernatants were harvested and cells washed twice with cu l tu re  
medium then fresh cnedium was added to each well and cells were 
cultured for an additional 24 hours {complemer~t protein levels are 
presented, mean SD, data of two or three experiments, done in 
duplicates or triplicates). 
Doses: ng/ml for Factor B, (23 and C4; pg/ml for CI-INH 

: medium control; + : cultures treated with CM-AML, respective 
* p < (}.05; NS: non significant; ND: not determined 

factor B [ng/ml] 
250 

2i)0 
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111(i 

5() 

~ C M  AMI [' 

/ IN 
~CM I'BMNC I. 

~CM-I'BMNC H 

V-']CXI-PBM NC SZ 

["-] Conrail 

Figure 1. HepG2 cell cultures established ou the previous day 
were treated with the superuatm# of peripheral blood mononl~c- 
lear cells of healthy volunteers (CM-PBMNCs) amt that qf aH 
actttc myeloid leukemia patient (CM AML P) &r 24 hrs. Super- 
m~taHts were then harvested at~d factor B levels determitled. 
Mean data ~ff three indepeudent experimeHts, each done m 
duplicates. 

increased levels of factor B and C I-INH persisted even alter 

the removal  of C M - A M L s :  the effect of C M - A M L  on C1- 

INH level in the second 24 hrs seemed to he more prono- 

unced than the effect exerted on factor B level. Changes  in 

the amounts  of  C4 released were not consequent  for all CM- 

AMI,s  in the first 24 hrs and no effect was fimnd after the 

removal of CM-AMLs .  Interestingly, we found a significant 

increase as compared to the medium control in the level of 

C3 after the removal  of  CM-AMLs ,  while no significant 

effect was detected in the first 24 hrs. 
C M - A M L s  themselves  contained low levels of all comple- 

ment  proteins tested (e.g. for factor B: C M - A M L  K and F 

was below the detection limit, C M - A M I ,  P 7.8 ng/ml). 

E~l~,ct qf  conlrol condilioned media 

Cuhure supematants  of peripheral blood mononuclear  

cells from heahhy volunteers ( C M - P B M N C )  were obtained 

exactly the same manner  as the C M - A M L s  and tested R)r 

lheir ability of st imulating factor B release by t t epG2 cells. 

No effect of C M - P B M N C s  on the factor B production by 

HepG2 was observed (l"ig.l*. CM P B M N C  L, SZ and H 

ctmtaincd 8.6, 6.0 ,rod 5.6 i~g,'n'd factor 13, respectively. 

Heat inactivation qf  CM-AMI.~ 

C M - A M L s  were exposed to 100~ for ten minutes ,  then 

sterile filtered, di luted to 1:2 and added to HepG2  cuhurcs.  

Heal t reatment  of C M - A M L s  rcsuhed  in the comple te  loss 

of  activity as assessed by the factor B product ion  of  

HcpG2 cells (Fig.2). 
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Figure 2. HepG2 cell cultures established on the previous day 
were treated overnight with CM-AMLs and the same CM- 
AMLs subjected to heat treatment. 5upernatants were collected 
next day and factor B levels determined. Mean of three experi- 
ments. * p < 0.01 heat treated vs not treated 

Inhibition o f  the effect o f  CM-AMLs widz mRNA and pro- 
tein synthesis inhibitors 

HepG2 cultures were treated with C M - A M L s  containing 

m R N A  synthesis  inhibitor  act inomycin D (0.01-0.05 mg/ml, 

7.9 nM-0.4 raM) or protein synthesis inhibitor  cyclohexi- 

mide (0.1-0.5 mg/ml,  0.4-1.8 raM) and suitable controls for 

24 hours. The  addition of  these inhibitors to C M - A M L s  

markedly reduced the factor B production st imulating effect 

of all condi t ioned media (Fig.3.). 

The effect o f  the a&tition o f  anti-cytokine antibodies on the 
factor B production stimulating activity o f  CM-AMLs 

H e p G 2  cu l tures  were  t reated for 24 hrs  with  CM-  

A M L s  c o n t a i n i n g  an t i - cy tuk ine  ant i sera  or an t ibod ies  in 

d ih t t ions  ind ica ted  in Mater ia l s  and  Me t hods  and factor  

B levels  in the cul ture  superna tan t s  were  de t e rmined  

(Table 2). The addi t ion  of  ant i - lL-1  or an t i - IL-6  anti-  

bodies  marked ly  reduced  the act ivi ty  ol' C M - A M L s .  The  

c o n c o m i t a n t  addi t ion  of  bo th  an t ibod ies  resu l ted  in fur- 

ther  inh ib i t ion  in the case o f  C M - A M L  E The  addi t ion  

of  an t i - IL-2  did  not  s ign i f ican t ly  in f luence  the ef fec t  of 

C M - A M L s  on fac tor  B syn thes i s  by H e p G 2  cells. The  

expe r imen t s  wi th  an t i -TNF an t ibod ies  and an t i se ra  did 

not g ive  c lear -cut  results .  In part  of  the expe r imen t s  the 

addi t ion of  a n t i - T N F  a n t i b o d i e s / a n t i s e r u m  resul ted  in 

m a r k e d  inh ib i t ion  of  fac tor  B s t imula t ion ,  but  this  effect  

could not be cons i s t en t ly  demons t r a t ed .  N o n e  of  the anti-  

cy tokme  at t t isera or an t ibod ies  a lone (di lu ted to the same 

concen t r a t i on  in cul ture  m e d i u m )  had r e m a r k a b l e  effects  

on factor  B levels  in H e p G 2  cul tures  and they did  not 

intcrferc  wi th  the fac tor  B assay. 

Table 2. Modulation of the effect of CM-AMLs with the 
addition of anti-cytokine antibodies or antiserum 

CM-AML K CM-AML F CM-AMI, P 

mine 55.5-+ 23.4 120.1 _+ 87.8 146.5-+ 8.3 
+ odL-l-[~ 10.6_+9.7" 50.7_+27.3 74.1 _+ 15.9" 
none 55.5 + 23.4 120.0 + 87.5 140.4 + 20.9 
+ 0dL-2 45 .8+28 .2  121.6_+86.6 100.7-+31.8 
77one 51.0 _+ 18.5 109.3 -+ 69.0 146.5 _+ 8.3 
+ ~11~-6 4.6 + 97* 37.8 + 24.4 112.9 + 23.3* 
none 66.1 _+ 7.6 161.8 + 76.3 140.3 _+ 20.7 
+ c~TNF 56.7 _+ 27.0 99.2 _+ 65.8 130.1 _+ 22.7 
none 51.0 _+ 18.5 109.3 + 69.0 152.5 _+ 10.9 
+ ~xlL-l-[~ 
& czlL-6 5.7 + 15.0" 21.9 _+ 15.6" 8,5.0 + 42.8* 

I tepG2 ceils were incubated with CM-AML containing anti-cytokine 
antibodies or antiserum and suitable controls for 24 hours, then 
supernatants were harvested and factor B level determined. Data are 
presented as elevation m factor B level corrected with medium 
control, [ng/ml], mean of three experiments _+ SD. 
*p<0.05 

Removal of  cytokines J}'om CM-AMLs by affhffty 
ch romatog raphy 

C M - A M L s  were passed th rough  Sepharose  4B columns  

to which  ant i -cytokine  ant ibodies  were coupled,  then 

t ransferred to HepG2  cultures.  The  removal  of  IL-1 and 

that  of  IL-6 resulted in we l l -measurab le  inhibi t ion o f  the 

activity of C M - A M L s .  The  removal  of  IL-2 did not  influ- 

ence  the effect of  C M - A M L s ,  whereas  equivocal  results 

were obta ined  in the case of  T N F  (Table 3). 

Discussion 

We have s h o w n  in a cell line of  hepa toce l lu la r  origin 

that the condi t ioned  media  of  acute myelo id  leukemia  

blast  cells markedly  s t imulated the product ion  of  factor  B 

Table 3. Modulation of the effect of CM-AMLs by im- 
munoaffinity chromatography 

CM-AMLF CM-AMLP 

non treated 114.4 _+ 38.6 149.1 _+ 58.8 
+ IL-I-[~ 73.7 + 22.9 108.5 + 63.6 
non treated 114.4 _+ 38.6 130.6 _+ 65.8 
+ IL-2 109.7 + 55.2 115.6 _+ 65.0 
mm treated 126.8 _+ 35.7 155.4 _+ 48.5 
+ IL-6 49.9 + 19.0" 101.6 +38 .8  
;;a;; treated 114.4 _, 38.6 155.4 = 48.5 
+ TNF 99.{) + 39.6 127.2 _+51.7 

Aliquots of CM-AMLs F and P were passed through Sepharose 4B 
columns with the appropriate anti-cytokine antibodies bound to the 
matrix. CM-AMLs were then sterile fillered, diluted to 1:2 with 
culture medium and transferred to I lepG2 cultures with suitable 
controls. Supernatams were harvested next day and factor B level 
determined. Data are presented ,as elevation in factor B level correct- 
ed wire medium control [ng/mi], mean SD. Data of two or three 
experiments, done in duplicates or triplicates. 
p < 0.05 
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and caused only mii~or changes in that o1" ('3 and ('d. rh i s  
is in aCCOldallce \~ilh our previous in vho  rCsLlhs, lhal 
serum f.:iclor [~i levels in patients \till~ aCtllC leukemia 
shorted a i/loM signif icant increase as coinparocl It> that of  
conirc:,ls. \ \h i lu 10\cls in relnis,don t~.ure not dilTcrcni lroil~ 
control v',ilucs. Factor B lc\uls showed connection x~ilh 
blasl cell l l t l l l lber in thc periphery in as illtlC]l "is lt~c\ iCttlrn- 
Od Io  Ilorll/Lll Llllcr SLICCC',SfLi[ c h c l l l o l h c l ' L l p } .  C M  : \M I .< ,  

al,,() markedly '-,linch>led lhe plodt ic l i~n ~1 ( ' I - I N H  h,, 
t IopG ~ culls. 

The release (fl Ihoxe Iaclor,, by nl(m(inuclear culls oI  
, \ M L  paticnl~, is inc>l p lobabl}  il{~l duu to haclcria] undo 
tox in (LPS) u(mlamhlat Jo11. :-,illCC the condit ioned medk~ (t1 

Fach>r B [ng, mI] 
3()0 

2~0 

2t)U 

I q( )  

lO() 

qO 

o 
CN,1 AMI  K L'XI-AM[ I CX1-AMI I I 

F'~(_a:~trol r'i]col~tr<,fl (. v(_ ~(_\1 AMI ~CI%l-4MLC5(_ 
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50 

0 

Factor B [ng/ml ]  

(_s AM] K C\'I AM1 F C\1 A.",II P 

r i l c o n t r o l  D t - o n h o l  A c t I ) ~ C M - A M I ,  ~ C M - A N I I , A c I [ )  

Figures 3 a, b. Modulation (,f the <~]b~'t qf  CM-AMLs M' 
nansh~lio#~ and Zt'a#L~'(lil~li(m i~dzibilots. H(7~G2 c'ttltur('s 
treated overnight lrizh CM AMLv ('onla/nin<~ mHo/leximiUe 
(at)ore) or a<'tinomv('in 17 (l~<,lo~uL S{t/)erltctlunLs ,'ere then 
harvested oral ./7~clor H I~'l'~>ls Uelermined. MeaH Uatt~ o1 
three im/cl~emleul ('tpeHn*unl.v, ~'(#flz do#le it, r/tq)/i('rzle.s. I#t 
(ose qf('M-,4MI. K #m'm~ ofllro u W~+,rim(,nt.s iv l)resenled 

peripheral blu~d ni~monuclcar cell's, oblaincd b \  Ille same 
procedure a<, ( 'M  , \ M I _  had nH clTcct ~m lhc lc~cl ~I 
l;ich)r ['~ h/ Hop(;2 CLIhLIrCN. 

The eITec! ~)1 ( M - A M I .  <, on [he lat lo i  [~ prodtlcti(m b\ 
t lcpG2 cells ~crc due l~: h<_'at labile IHClOl"~ dtld imo lxcd  11~' 
s,,nthc>,i'., o f  ne~ mRN,.X and protein mulr since it 
could he irll-libilcd b)!i-;mscriplic, n ;m,.l mmsl:llic>n inlf i l , i lor,.  

( ic l  li lH-aliun expcri i / icnls indicated {hal lhc inolcculclr 
II/Hv, v,t "~, Iil" l ho  < ' l t l l lp l t ,mPn!  pr- l l ( l ! !c! i~m i!fi!uenc'h~L~ i:u,'!(,r, 

in C M - , \ M [ .  K are hct\~c'cn l()Cll ld ~0 kl).  lhc ,~Llll/C 
L'xperhlicii ls rc\L'alc(t a l,:iciof l~ ",viIlilCSi', inclc'<tsint 
c()nlpOllCll[ Lind LI clccl'oasil}k2 ~tl~e (tlLIILi II()l $h()t~. II ). 

.\]~'|l~ l l ln lor  coils hat0 boon ,~tlt)t\ i1 Io ,;) ntlwsisc a I1tllll- 
ber ()t" c \ l ( )k i l l eS  bx ',oxei';ll 71-(ItlpV, I: ~ ;incl l i l t  hiD11 I t \ e l  

of  st)me cvlokines in Ihc ~,L'FLI (iF" :\~]1, patients has ;il~(i 
bcun ducumcnled. ~ /~nlOll~<,l Ihc ilio,,I readi l \  deleclod 
cytokincs lelea~ed h x / \ M L  bla~l ccll~ ~lre 11. 1. 11.-2. 11. 6 
il l ld T N F  

IL - I  and II~-6 have been sho\~n It> have synorgiqic 
st i int i lat ing effuct on factor B [)rt)t.lLlctioil in l lcpG2 coils 
both at l i l t  i l ]RNA ;.ind lilt." protci i i  lexul. ~' T N F  is ;list> 
capable o f  infhiuncing lhc production o f  ra,_'tor B and C3 
by HopG2 <.'ells. '~ 

Using anti-cyiokine antibodies or antisera, raised a~aillsl 
these cylokine~>, we have sllo~\n in tile present stud 3, tbal 
I L I  and IL 6 play stlbsl;.nltial roles ill the in vitro l';.lCtt)l B 
production st imulat ing o l lcc l  o f  lhc condi t ioned lnedia o f  
acute c y c l o i d  leukemic blasl cell<,. The renl()'~a] of  I I . - I  or 
IL-6 fronl (TM-:XMLs b) h l l inunoaf f in i t }  c[ lronlalograr)hy 
also conf i rnled thai these factors are present in lilese mye- 
h)id blast cell stlpernatallts and the 3, ;_ire responsible I\)r 
mosl of  the factor J3 synthesis simulating of feel in l lepO2 
cell c Lilt tii-es. 

Sanlc kind of experiments revealed lhat 1[,-2 is i1o[ 
involved in the cll;ect of CM-AMLs.  The pariicipalion o1 
TNF in the factor B synthesis enhancing effect of the CM 
AMLs can not be exchided bv our results, but most pro- 
bably its role is secondary to IL-1 or IL-6. 

The it~voh'einent o1" [L-I m the proliferation of AML 
bla~,l cell> laa~c boon cc)nfirincd in ~c~cral report.,,, the 
addition or IL-I stin3ulates tile prolifcration of  AML blasts 
in vizro ]'~ and the blocking of  IL-I by antibodies or its 
natural antagoilisl has all inhibitory role on AML blast 
proliferation. ~''-'" IL-6 has been shown to greatly enhance 
the GM-CSF-dependent  proliferation of the clonogenic 
cells from several different patients, et Because of  the 
above  n lcn t lonod  syncrgis l lc  o i loc l  el  I L -  1 and I L - 0  on the 

I'LlClOr B synthesis by HepG2 cells, a w.ell established 
model sysleln of huinan hepatocytes, the serunl factor B 
level may well reflect tile progression of  leukemic blast 
proliferation in AML patients. High level of factor t3 and 
other compleinent proteins in turf1 may contribute to the 
progression of leukcnlia since hypercomplementaemia 
v\as found to he associated with poor prognosis of  certain 
malignant diseases. ~: 
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