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A supernatant
derived
from
the Th2
clone
We have previously shown thatTNP-Ficoll. a prototypD10.G4.1 (Dl0 supernatant) stimulated high num- ical TI-24 Ag, is unable to stimulate in vitro anti-TNP
bers of Ig-secreting cells when added to dextran- responses by resting B cellsunlesslymphokines
are
conjugated
anti-&antibody
(anti-&dextran)-actiadded (1, 2). Thus, although this classof polysaccharide
vated B cells but stimulated only marginal Ag-spe- Ag is unable to stimulate Ag-specific T cells, it is absocific responseswhen addedto B cells cultured with lutely dependent ona source of cytokines to stimulateIg
TNP-Ficoll. When anti-IL-IO antibody was addedto secretion. Both IL-5 (3, 4) and IL-2 (2. 4, 5) have recently
culturescontaining Dl0 supernatant, IL-5, and been shown to synergize with this of
class
Ag to stimulate
TNP-Ficoll, there was a significant increase in the Ig secretion. Because analysisof B cell responses to TI-2
numbers of anti-TNP-antibody producing
cells, sug- Ag has been hampered by the low frequency of Ag-spegesting thatat least a part ofthe inhibitory activity cific B cells found in unimmunized mice, we designed a
of D l 0 supernatant is mediated by IL-10. Addition model system to study, at a polyclonal level, B cell actiof rIL-10 inhibited both TNP-Ficoll- and anti-b-dex- vation that was stimulated by agonists that resembled
tran-mediated Ig secretion that was stimulated in TI-2 Ag. We demonstrated thatB cells stimulatedby antithe presence of IL-5 but had no suppressive effect &dextran responded, in many respects, like B cells that
on IL-2-stimulated responses, indicating that
its inhibitory effect was selective for a specific mode of were activated by TNP-Ficoll (6).Thus, like TNP-Ficoll,
B cells to secrete
Ig only
B cell activation.Addition of IL-10 did
not, however, anti-&dextran stimulated resting
in
the
presence
of
IL-2
or
IL-5;
similarly,
both
TNP-Ficoll
inhibitanti-6-dextran-stimulated B cell proliferation. The IL-10-induced-inhibition of Ig secretion and anti-&dextraninduced Ig secretion by large preactiwas not due to suppression of IFN-y production, vated B cells in the absence of added cytokines (6, 7).
These studies demonstrated that lymphokines
derived
because the addition of IFN-y did not reverse the
inhibition, nor did the addition of anti-IFN-y mimic from either CD4' T h l or Th2 T cells may play a significant role in the humoral response
of resting B cellsto Tlthe IL-10-mediated inhibition. These data suggest
2
Ag.
that a composite of lymphokinessecretedby Th
In the courseof studies designedto evaluate the effects
cells may contain both inhibitory and stimulatory
of the Thl- and Th2-derived lymphokines on TI-2-inactivities. Sorting out the conditions under which
stimulation or inhibition is seen may reveal addi- duced responses in vitro, we found that, although rIL-5
tional diversity in Ag-stimulated pathways
of B cell enhanced TNP-Ficoll-stimulated responses in vitro, supernatants derived from a Th2 line that also contained
activation.
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high concentrations of IL-5 were strongly inhibitory. In
this report, we demonstrate that this inhibitory activity
in Th2 cell supernatant reflects, in part, the presence
of
IL- 10.
MATERIALS AND METHODS

Mice. Female DBA/2 mice were obtained from TheJackson LabME) and were used
at 6 t o 8 weeks of age.
oratory (Bar Harbor.
Antibodies and other reagents. The anti-T cell mAb anti-Thy1.2 (clone 3 0 - H 1 2 ) (8).anti-CD4(clone G K l . 5 ) (9). and anti-CD8
(clone 5 3 - 6 . 7 ) (9) were grown as ascitic fluid in nude mice and
purified as described previously (10). The mouse mAb against rat
IgG K-chain, MAR 18.5 ( 1 l ) , was produced by cells grown in tissue
culture. Mouse anti-IgD mAb Haa/l (12)was purified from ascitic
fluid as described [ 10). Hda/l was conjugated toa high m.w. dextran
(2 X 1O6 Da). at a ratio of H P / l to dextranof 6:1 (13 ) . Concentrations
of dextran-conjugated antibodies that are noted in the text reflect
only the anti-Ig antibody concentration and not that of the entire
dextran conjugate.
'Abbreviations used in this paper:TI-2. T-independent type 2; anti-6D l 0.G4.1 Tcell clone:
dextran, dextran-conjugated anti-lg antibody:0.Dl
PFC. antibody-producing cells.
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Purified SCXl (ratIgM anti-lL-10) (14) was obtained by ammonium
sulfate precipitation of supernatants from hybridoma cells grown in
serum-free medium. The rat IgM antibody 55 (14). obtained in a
similar way, was used as a control. Both antibodies were kindly
provided by Dr. Alan Sher (National Institutes of Allergy and lnfectious Diseases, National Institutes of Health). Purified XMG-6 (rat
IgGl anti-murine IFN-7) (15)and thecontrol antibody 54- 1 (rat lgGl
anti-NP) (16) were purified from ascites as described (10). Both
antibodies were kindly provided by Dr. Fred Finkelman (Uniformed
Services University, Bethesda.MD). rlL-5 was produced by using the
recombinant baculovirus AeNPV-IL-5in a n SF9 cell system and was
purified by using TRFK-5 (rat IgGl anti-IL-5 mAb)-Sepharose. as
described (17). TherlL-5 was a kind giftof Dr. G. Harriman (National
Institutes of Allergy and Infectious Diseases, National Institutes of
Health). Oneunit of activity was equal to 125 pg of rIL-5. Units were
determined in the BCLl assay (17).rIL-10 was obtained by transfecting COS-7 cells with the F115 cDNA clone, as previously described (18). Supernatant from this transfection was used in all
experiments. Supernatantsobtained from mock transfections were
used as control. These IL-10-containing supernatants were kindly
provided by Dr. Alan Sher and Dr. Maureen Howard (DNAX. Palo
Alto, CA).TNP-Ficoll was prepared as previously described (19).
B cell purtficatfon.Suspensions
of single spleen cellswere
washed three times with RPMl 1640 (M. A. Bioproducts. Walkersville. MD) plus 10%FCS (GIBCO. Grant Island, NY) and were treated
[lo' spleen cells/ml) with anti-Thy-1.2 [ I pg/ml), anti-CD4 (2.5 pg/
ml). and anti-CD8 (1/600 dilution of ascitic fluid) mAb, for 30 min
on ice. This wasfollowed by treatment with newborn rabbit C (10%)
(Pel-Freez, Rogers, AR). in the presence of a 1/10 dilution of tissue
culture fluid containing the anti-rat
x-chain mAb MAR 18.5, a t 37°C
for 45 min.
Cells were then fractionated into
low and high density populations
by Percoll (Pharmacia, Uppsala, Sweden) gradient centrifugation
(3000 rpm for 15 min). Gradients consistingof 70, 65, 60, and 50%
Percoll (withdensities of 1.086.1.081,1.074,and1.062g/ml,
respectively) were used. The high density cells (resting) were collected from the 70 to 65% interface, and thelow density cells were
collected from the 50 to 60% interface. The average percentage of
Ig+ cells in the 70to 65%fractions was 90 to 95%.
B cell sortfng. High density, restingB cells were washed two times
in cold HBSS (without phenol red) plus 3%FCS. Cells were stained
with phycoerythrin-labeled polyclonal goat anti-mouse IgM (Southern Biotechnology Associates,Birmingham, AL). lgM+ cells were
isolated by electronic cell sorting, by using logarithmic amplification,
on aFACStar Plus (Becton-Dickinson. MountainView, CA).Residual
dead cells and macrophages were eliminated on the basis of their
characteristic forward and side scatter profiles. Sorted cells were
immediately reanalyzed to confirm their staining profile and were
found to be >99% IgM+.Sorted cells were culturedimmediately after
their isolation.
Measurement of antfbody-producfng cells. B cells were cultured
for 4to 6 days, in a final volume of 0.2 ml of modified Mishel-Dutton
medium, in flat-bottomed 96-well trays (Costar, Cambridge, MA). B
cells secreting anti-TNP antibodies were enumerated with a hemolytic plaque assay, by using TNP-conjugated SRBC, as described (20).
Antibody-producing cells were assayed by a protein-A-SRBC plaque
assay (21). IgM levels in these cultures were determined by ELISA.
as previously described (22).
Preparation ofCD4' T cell supernatant. Cells from the conalbumin-specific CD4+T cell clone Dl0 (23)were cultured, a t 105/ml. for
24 h with conalbumin (100 Hg/ml) and 5 x lo5 T-depleted, 3000rad-irradiated, spleencells from C3H mice, a s a source of APC. The
cell-free supernatant was kept frozen a t -80°C until used. D l 0 is
defined as a Th2 clone, based on its secretion of IL-4, IL-5, and IL-6
and the absence of IL-2 and IFN-y production (15). The batches of
Dl0 supernatantused in this report had, on average, 95 U/ml IL-5
and 365 U/ml IL-4. The concentrations of both lymphokines were
determined by ELISA (241, with reagents kindly provided by Dr. G.
Harriman (National Institutes of Allergy and Infectious Diseases,
National Institutes of Health).
Measurement of L3H]Tdr fncorporatlon. B cells were cultured for
48 h,in a final volume of 0.2 ml of modified Mishel-Dutton medium,
in flat-bottomed 96-well trays (Costar). (3H]Tdr(1.O pCi) (Amersham,
Arlington Heights, IL), with a specific activity of 20 Ci/mmol, was
added to the culturesfor the final 18 h. and cultures
were harvested
onto glass fiber filters, by using a PHD cell harvester (Cambridge
Technology, Watertown, MA). Specific incorporation of Tdrwas
analyzed by liquid scintillation counting, and results areexpressed
as the arithmetic meanof triplicate cultures.

RESULTS

Inhibition of the lymphokine-stimulated anti-TNPFicoll response bya Th2 supernatant. Supernatant
from the Th2clone D 10 induced high levels of Ig secretion
by cells stimulated with anti-&dextran (Table I) (6).Because we have previously described this conjugate a s a
useful model for studying responses to TI-2 Ag; it was
important to test whether this source
of lymphokines
could also induceIg secretion by TNP-Ficoll-stimulated B
cells. B cells were cultured with TNP-Ficoll in the presence of IL-5 or D l 0 supernatant. Although IL-5 stimulated anti-TNP antibody secretion in vitro (Table 11, Experiment I), D 10 supernatant containingsimilar concentrations of IL-5 was poorly stimulatory and, in fact,
inhibited the response that was induced by TNP-Ficoll
and IL-5. Although the IL-5-stimulated TNP-Ficoll response was inhibitedby D l 0 supernatant, theIL-2-stimulated response was enhanced by this Th2-derived supernatant (Table 11). The D10-mediated inhibition was
not reversed even when higher concentrations of IL-5
(500 U/ml) were used (Fig. 1). Experiments with supernatants from another Th2cell clone (CDC35)(25)showed
similar results (data not shown).
Although our T-depleted B cell cultures contained 90
to 95%Ig' cells, it was possible that the remaining 5 to
10%contaminating non-B-non-T cells might be required
for D l 0 supernatant-mediated inhibition to occur.
To
study this possibility, highly purified B cells were obtained by sorting IgM+ cells on a FACS. D 10 supernatant
supported, to very
a limited degree, TNP-Ficoll-stimulated
antibody production in this population of 99% Ig' cells
and still mediated marked inhibition of the IL-5-stimulated TNP-Ficoll response (Fig.2). This demonstrates
that
TABLE I
Response of B cells to anti-&dextranIn the presence of D l 0
suDernatanP
Stimuli

la-Prcdudna CellsICulture

Medium
18
Dl0 supernatant
74
Anti-&dextran+ Dl0 supernatant
8.106
Resting B cells (2.5 x lo4)were cultured in 0.2 ml with anti-&dextran,
in the presence of Dl0 supernatant. Anti-&dextranwas used at 10 ng/
ml and Dl0 supernatant at 20%final concentratlon. Antibody-producing
cells were measured 5 days after initiation of culture.
TABLE 11
Inhfbition of the anti-TNF-Ffcollresponse by D l 0 supernatant and
reuersal of the lnhfbltlon by antl-IL-IO antibody"
Anti-TNP PFC/Culture
Stimull

Experiment I
TNP-Ficoll
TNP-FiColl+ IL-5
TNP-Ficoll + IL-2
Medium

Medlum

D l 0 Supernatant

3f1
380 f 20
182 f 18
4+3

74 f 2
97 19
872 t 40
55 f 3

+

Experiment II
72 f 2
TNP-Ficoll + IL-5+ control antibody 720 f 5
552 f 40
816 f 64
TNP-Ficoll + IL-5+ anti-IL-10
824
60 f 19
TNP-Ficoll
2 f 4
18f7
Medium
a Resting B cells [ lo6)were stimulated with the indicated stimuli for 4
days. TNP-Ficoll was used at 20 ng/ml (Experiment I) or at 10 ng/ml
(Experiment11). IL-5 was used at 20 U/ml and induced 33 PFC in Experiment I and 68 PFC in Experiment 11. IL-2 was used at 100 U/ml and
induced 23 PFC. Anti-IL-10(SCX1)and control (55)antibodies were used
at 20 pg/ml and induced 4 and 8 PFC. respectively. Values are mean f
SD.

.. .
m

"
"
"

-.-...

"
"
"
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supernatant in control cultures did not modify the response induced by anti-&dextran in thepresence of IL-5
3
or IL-2.
'CI
1200 Characterization of themechanism
of IL-10-me9 g
diated inhibition ofIg secretion. The finding that IL-10
42
was selective in its suppression of IL-5- and not IL-2- Medium
mediated responses suggested that it was probably not
"c- Dl0 Supernatant
suppressing anti-Ig-mediated B cell proliferation. The
EQ
TNP-Ficoll
data inTable IV demonstrate that IL-10 had little,if any,
TNP-Ficoll + Dl0 Sup.
suppressive effect on anti-6-dextran-stimulated B cell
proliferative responses, even in the presence of IL-5.
Although these early steps of B cell activation were not
inhibited by IL-10, maximum inhibition of Ig secretion
was, nonetheless,observed when IL-10 was added at the
onset of culture, immediately before the addition of anti&dextran (Fig. 4). Although delayed addition of IL-10 at
IL-5 Concentration (U/ml)
day 4 of a 6-day culture reduced the degree of suppresF i g u r e 1 . Inhibition of the anti-TNP-Ficoll response by Dl0 superna- sion, there was still a>60% suppression of Ig secretion,
tant in thepresence of different IL-5 doses. B cells (107 were stimulated
compared with control responses(Fig. 4).
with TNP-Ficoll(l0 ng/ml), in the absence
presence
or of Dl 0 supernatant
(20%).for 4 days. In some experiments IL-5, at the indicated concentraIL- 10 waspreviously shown to inhibit macrophage but
tions. was added. The values represent the mean of triplicate cultures,
not
B cell Ag presentationtoT
cells (26). Although
and the S D (not shown] was< l o % for all points shown.
responses we were studying were macrophage independthe inhibitory effect of D l 0 supernatant is mediated at ent, we wished to exclude a role for these cells in IL-10mediated inhibition. When low density cells (which conthe level of the B cell.
tained
small numbers of macrophages) were added to
I L - I O is the inhibitory mediator present in D l 0 supernatant. To characterize the factors responsible for cultures stimulated with TNP-Ficoll in the presence of
the D10-mediated inhibition of Ig production, we at- IL-10, there wasno demonstrable increasein the inhibitempted to reversethis inhibition by adding antibodies to tory effect of the anti-TNP responses (data not shown).
The finding that IFN-y is produced during responses
neutralize specific lymphokines known to be present in
it may have stimulaD l 0 supernatant. Addition of either anti-IL-4 or anti- stimulated by TI-2 Ag (27) and that
transforming growth factor-p
mAb was unable to reversetory effects on responses to these Ag (2) suggested the
the D 10supernatant-inducedinhibition(data
not possibility that IL- 10-mediated inhibition reflected its
shown). However, addition of anti-IL-10 antibodyin three ability to inhibit IFN-y secretion by non-B cells. Although
of three experiments reversed the D10-mediated inhibi- we regard this asunlikely, because sortedIgM' cells were
inhibited by Dl0 supernatant(Fig. 2), we, nevertheless,
tion of the TNP-Ficoll- plus IL-5-induced antibody restudied whether addition of IFN-y would overcome the
sponse (Table 11, Experiment 11).
To explore this further,we tested whether IL-10 alone inhibitory effect of IL-10 or whether anti-IFN-y would
could inhibit the TNP-Ficoll- plus IL-5-mediated antibody mimic the inhibitory effect seen with IL-10 (Table VI.
response. IL-10, at concentrations ranging from 5 to 50 Addition of anti-IFN-y or rIFN-y did not modify the patU/ml, inhibited the IL-5-induced TNP-Ficoll response in tern of response induced by either TNP-Ficoll or anti-da dose-dependent manner (Fig. 3A). Although IL-10 in- dextran. This indicates that IL-10-induced inhibition is
duced profound inhibition in the response induced by not mediated by suppression of IFN-y production.
TNP-Ficoll and IL-5, it had no effect on the response
DISCUSSION
induced byTNP-Ficoll and IL-2 (Fig. 3 B ) . This IL-10We demonstrate that Th2-derived supernatant, alinduced inhibition was specific, because it wasreversed
whenanti-IL-10 mAb, but notcontrolantibody,
was though promoting Ig secretion by anti-6-dextran-stimulated cultures, has little, if any, stimulatory effect on
added to the cultures (data not shown). Similar results
TNP-Ficoll-mediatedresponses. Moreover, Th2 supernawere observed in the Ig-secretory responses stimulated
by anti-&dextran; IL-10 inhibited IL-5- but not IL-2-en- tant inhibited the IL-5-enhanced Ig-secretory response
hanced Ig secretion (Table 111). Experiments with mock stimulated by TNP-Ficoll.This inhibitory effect was due,

.-C0

I

Stimuli
F i g u r e 2. TNP-Flcoll-induced response
of
Medium
sorted B cells stimulated in the presence of D l 0
Dl0 Supernatant
supernatant. Splenic B cells were T depleted, and
high density. resting B cells were obtainedby fracIL-5
tionation over Percoll gradients: some of these cells
TNP-FlCOll
were stained withphycoerythrin-anti-IgM,
and
IgM+ cells were sorted.Sorted B cells ( A ] or TTNP-FiCOll+ IL-5
depleted, high density, splenic cells (B) (5 x lo6]
were Stimulated for 4 days with the reagents indl- TNP-Flco'l* sup'* IL4
cated. Dl0 supernatant was used a t 20%, 1L-5a t
TNP-FlCOll+ Dl0 SUP.
20 U/ml, and TNP-Flcoll at 10 ng/ml. The numbers
represent
the
mean f SD of triplicate cultures.
0

150

300

450

0

150

300

450

Anti-TNP Antibody-Producing Cells per Culture

600
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IL-5
IL-5
+
11-10 11-16 11-10
50Ulml

IL-5 +

IL-5 +

IL-5IL-5

t

IL-2IL-2

11.10
20Ulml

t

11-10

5Ulml

Lymphokine Added
Figure 3. Stimulation of cells withTNP-Ficoll in the presenceof IL-10. A, resting Bcells (7.5 x lo5)were stimulated with TNP-Ficoll(l0
wg/ml) for
4 days. Some cultures received IL-5 (20 U/ml) and either mock supernatant or the indicated doses of IL-10, either alone or in combination. The
number of PFC was measured after4 days of culture. Cultures stimulated withTNP-Ficoll induced no detectable PFC. and cultures stimulated with
lymphokines only, in the absence of TNP-Ficoll. induced <26 PFC/culture. Results are expressed as mean ? S D of triplicate cultures. B, resting B
cells (10') were stimulatedas in A. Cultures received either IL-5 (20 U/ml) or IL-2 (100 U/ml). IL-10 (100 U/ml) was added to some cultures.Anti-TNP
4 days of culture. Cultures stimulated with
TNP-Ficoll, IL-2, IL-5,or IL-10 alone presented26,60,54, and 2 PFC, respectively.
PFC were measured after

TABLE I11
IL-10-mediated inhibitionof IL-5- but not IL-2-mediated Ig productlon
stlmulated by anti-&dextran"
IgM (ng/ml)

Stimuli

Medium
Anti-&dextran
IL-5
<5
Anti-&-dextran+ IL-5
IL-2
Anti-&dextran + IL-2

Medium

IL-10 I100 U/mll

e5
170
100
22,550
<5
3,520

<5
<5
<5
1,180
<5
2,805

IL-10 (25U/mll

e5
45
4.790
<5
4.420

80000

Anti-Gdex + IL-5

z

=E

60000

\

0

40000

-

CI)

a RestingB cells(2.5 x lo') were stimulated with the reagents indicated,
and the 1gM levels in the supernatants harvested after
6 days of culture
were determined by ELISA. Anti-&dextran was used a t 10 ng/ml. IL-5
was used at 50 U/ml, and 1L-2 was used at 150 U/ml.

20000

0
TABLE IV
Proliferation induced by anti-&dextran in the presenceof IL-lOa
13H]TdR Incorporation (cpm)
Stimuli

Anti-&dextran
Anti-&dextran 1L-2
Anti-&dextran + IL-5
Medium

+

Medium

IL-10 (25 U/ml)

180,466
182,093
206,988
3,131

157,713
162,015
183,818
3,425

a Resting B cells
(2 x lo5)were stimulated for
2 days with the
indicated
reagents. Proliferation was measuredby [3H]TdRincorporation. IL-2 was
used at 50 U/ml. IL-5 was used at 50 U/ml. and anti-&dextran was used
of triplicate cultures.
at 10 ng/ml. Results represent the arithmetic mean
SD was <lo% in all groups.

L
"
0

1

2

3

4

Control

Day of IL-10 Addition
Figure4. Kinetics of the addition of IL-10. Resting B cells (2.5 x lo4)
were stimulated withanti-&dextran (10 ng/ml) and IL-5 (75 U/ml). IL-10
(25 U/ml) wasadded at the indicated periods after the initiation of
cultures, and the supernatants were harvested6 days
afterof stimulation.
IL-5, and supernaControl cultures were stimulated with anti-&dextran,
tants frommock-transfected cells at day 0: IgM levels were measured by
ELISA.

Ficoll-stimulated B cells (even though IL-10 inhibits both
responses) can be explained by the different culture requirements for thesetwo stimuli. Thereis a requirement
in part,to IL- 10, because it was partially reversed by the of a high B cell density forelicitation of optimal anti-TNP
addition of anti-IL-10 antibodyand because IL- 10 inhib- antibody production and of a 20-fold lower cell concenited the IL-5-enhanced TNP-Ficoll response. The fact that tration for responses to anti-6-dextran-mediated stimuD l 0-mediated inhibitionof IL-5-enhanced TNP-Ficoll re- lation. In support of this, we observed that Ig production
sponses was seen even when IgM+ sorted B cells were stimulated by anti-&dextran in thepresence of D l 0 suused indicates that the IL-10-mediated effect is at the pernatant was significantly less whenthe cell density of
conversely, D 10 became
level of the B cell. This extends the
observations of others the cultures was increased and,
who found that IL- 10 inhibitsboth macrophage- and NK- increasingly stimulatory for TNP-Ficoll responses when
mediated activities (26, 28) (M. Howard, personal com- cells were cultured at a lowercell density(data not
munication]. The reported finding that IL- 10 supportsB shown]. Although the D 10 supernatant-mediated inhibicell viability (29), coupled with our findings that IL-10 tion is cell density dependent, the IL-10-mediated inhiaffects neither anti-Ig-stimulatedB cell proliferation nor bition is not. Preliminary data suggest that the D l 0 suIg secretion stimulated by IL-2 and either anti-&-dextran pernatant contains lymphokines that can overcome the
or TNP-Ficoll, makes it unlikely that the observed inhi- inhibitory effect of IL-10, but this effect is seen only at
bition reflects a generalized suppressive effect on B cell low cell density.
The absenceof IL-10-mediated inhibition of responses
function.
The finding that D l 0 supernatant stimulatesIg secre- stimulated by TNP-Ficoll or anti-&dextran in the prestion by anti-6-dextran-stimulated B cells but not by TNP- ence of IL-2 suggests that thesuppressive effect of IL-10

T-INDEPENDENT RESPONSES
TABLE V
Effect of the additionof anti-IFN-y a n d rlFN-y on the response
stimulated bu TNP-Ficoll and ant<-&dextran"
~

76 of

Stimuli

Control Response

Control Antibody
Anti-IFN-y

TNP-Flcoll + IL-5
Anti-&dextran + IL-5

102
127

100
100
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9% of Control Response
Stimuli

TNP-Ficoll + IL-5
TNP-Ficoll + IL-5 + IL-10
11
45
Anti-&dextran
+ IL-5
Anti-&dextran + 1L-5 + 10

Medium

IFN-y ( 1 U/ml)

IFN-y (10 U/ml]

100
2
100
3

82

56
2
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