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Thp iq_dg_clion of an IgE'anfibody response is srrictly T
cell-dependent and requires functionally active, antigen-
speèifiCCD4TT'he-lper Cm) célls tll. CD4+ Tlympho:
cyt_e!mgfntained in vitro as long-term lines have been di-

. vided into trvo iutpopuiaiionJ*ifh distinct r.rnciioni ano
tymph o\! n e pro fi_l 9_s_: TH-l _cl on e s pro du ce IL-Z,I FN -y an d
lymphotoxin, while TH.-Z clones produce IL4 and IL5.
ll4plays a Cruciat role in the growth and development of

Abstract
We reported previously that CBA mice pretreated with dinitrophenyl-Borde-
tella pemtssis(DNP-BP) conjugates exhibited sharply decreased anti-DNP IgE,
and increased IgG2a antibodies following immunization with DNP-ovalbumin
(DNP-OA) in alum. The objective of the present experiments was to deter-
mine whether the decrease in anti-DNP IgE was attributed to a regulatory ef-
fect exerted by IgGZa antibodies. Anti-DNP monoclonal antibodies (Mab) of
the IgGL or IgGZa isotype were passively transferred to mice, 24hbefore a pri-
mary immunization with DNP-OA in alum. Anti-DNP IgE production was
drastically suppressed in recipients of IgGl but not of IgG2a Mab. Similar re-
sults were obtained when the Mab were endogenously produced by intraperi-
toneal implantation of anti-DNP-secreting h1'bridomas into (BALBi
cxCBA)Fl (BCFI) mice. However, neither IgGl nor IgG2a isotypes sup-
pressed IgE antibody production if the hybridoma implantation took place 10
days after hapten priming. These results are, to our knowledge, the first to
show a clear dissociation between the effect of either passively transferred or
endogenously secreted IgGl and IgG2a antibodies in their ability to inhibit a

t::.i.?..T.!*3.f 
'"n I gE an tibodv response'

isotype switch from IgM to IgGl and IgE. IFN-y inhibits
the B cell stimulatory effects of IL-4, and promotes the Ig .
H chain switch from IgM to lgGZa [2]. Similar functional
relationships appear to exist in vivo between various sub-
populations of CD4+ T helper cells and their lympho- 

-

kines, in various mouse strains and humans, supporting -
the notion that they represent the physiological correlates
of the in vitro-derived clones [3, 4].

Although Bordetella pertussis vaccine (BP) is used as an
adjuvant for the selective enhancement of IgE antibody
production [5], ry.e reported recently that the immuniza-
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tion of CBA mice with Z,4-dinitrophenyl (DNP)-conju-

gated BP (DNP-BP) failed to stimulate anti-DNP IgE an-

tibodies, even when an additional adjuvant - alum - was

Materials and Methods

Animals
CBA/J male and BALB/c female mice, &-12 weeks old were-priii

present in the inoculum. Furtlermore, pretreatment.of 
"uil'i-, 

Jact(son l;borarodeq Bar Hartor, uain_ é.-(q{
mice with gilher L or 3 injections of 50 pg (10e) DI'IP-PB , cxcBA)Fl (BcFt) 
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followed'l4 days,later by immúiization with 2 pg DNB:.._- vgieslgasué?.?il_ey-i*ig:"s_,,niii"dbreqd"T(-9 tt$l

ovalbudn,(DNP.OAì

offr

, OA, 7lY,Dafor BSA. and 800 kDa for the dissociated form cf KLH"

to the sliarp drop in anti-DNP IgE levels, pretreatment h.o[JoNp-ep,therewereóx10ógroupsiBPÈu.
with DNP-BP,-but not-with.TNP*:KLH induced a selecl-ive

increase in IgG2a anti-DNP antibodies. Both the IgE de-

crease and the IgGZa increase were abolished by treat-

ment of the DNP-BP-immunized mice with a monoclonal

antibody against murine IFN-y. The results suggested that

the antigen-specific and isofype selective modulation ob-

served after DNP-BP administration might have been a

consequence of the effects of IFN-y released by a predom-

inantly TH-l lymphocyte subpopulation. However, at the

time of priming with DNP-OA in alum, the serum of DNP-

BP-pretreated mice had detectable levels of anti-DNP

IgG}a antibodies, which may have been responsible for

the IgE decline, possibly through an Fcy receptor-medi-

ated regulatory mechanism. The aim of the present exper-

iments was to determine whether or not the presence of

anti-DNP lgG}a antibodies could account for the sharp

decline in IgE antibodies observed in DNP-BP-pretreated

mice.
We approached this question in two u'ays: (1) by the

passive administration of anti-DNP monoclonal antibod-

ies,24h before priming with DNP-OA in alum, and (2) by

the adoptive transfer (implantation) of hybridomas se-

creting either IgGl or IgG2a anti-DNP antibodies, prior to

DNP-OA immunization. This wÍIS done- on the premise

that micè haiboufrng the-IgGZ{ hybridomas would con--

tain at the time of DNP-OA immunization, zmounts of

anti-DNP antibodies equivalent to those detected after

DNP-BP pretreatment, thus simulating the conditions re-

quired for the IgE decline: The results'show that the anti-

DNP monoclonal antibodies (Mab) of the IgG2a isotype

failed to interferé with thè normal progression of the anti-

DNP IgF, response, after either pàssive Mab transfer or

hybridoma implantation. Profound and persistent sup-

pression of the IgE response was observsd only in the

presence of anti-DNP IgG1.

H.t .{..':
gq

sulted ln a-sustartreo anu-rrllr-jrgp llll rE\tr Pr rurdJ rc- :"6:' -:;i,;i;;r, .*íu"g :" ,"r"*r"rGu, ot cetD.:io;
sponse which penisted for at ieàst 21 days [6]. In additioo . ]ilt"#ur,^ ,^, Rsa and &xl kDa ror rhe dissociared form ofKLH.

Hybri.domas
For the construction of anti-DNP lgGl-secreting hybridomas'

CBA mice were primed with 100 pg DNP-OA in complete Freund's

adjuvant (CFA) (Difco Laboratories, Detroit, Mich.), in 0'1-ml vol-

umes divided among 4 subcutaneous (s.c.) sites. A booster injection

of 100 pg DNP-OA in isotonic saline was given i.v. 14 days later. For

anti-DNP IgG2a-secreting hybridomas, CBA mice were injected with

2 x 10e (100 frg) DNP-BP in CFA, and boosted 28 days later with the

same amount of DNP-BP in saline. i.v. For the construction of anti-

NlP-secreting hybridomas, CBA mice were primed and boosted with

100 pg NIP-OA as described above for DNP-OA. In all cases' the fu-

sions were carried out 3 days after the last antigen injection. The non-

secreting BALB/c mouse myeloma line SP2/0-fu14 [9] obtained from

the American Type Culture Collection (Rockville, Md.), and the

spleen cells obtained from the immunized mice were fused in the

presence of 40% polyethylene glycol (PEG)-1000 (BDH, Toronto,
-Ont.), 

essentially according to Kohler and Milstein [10]. After selec-

tion in HAT medium, the appropriate antibody-secreting hybrid-

omas rÀ/ere cloned npice at 0.5 cells/well, by the limiting dilution tech-

nique. The clones were propagated either in vitro, in Dulbecco's

modified essential medium (DMEM) (Gibco, Grand lsland, N.Y.)'

supplemented with 10Vo f.etal calf serum, or as ascites, by passage

tnióugh mice that were injected intraperitoneally (i.p), 7{0 days

previ Jusly, wit h 0.5 ml 2,6,10,14-te tramet hyl decano i c acid (Pristane )

?pfdu & Bauer, Stamford, Conn.) [111. The Mab used in the present

study were obtained from ascites. The following hybridomas Ìvere

used: anti-DNP clone ACzDLz (IgGl, k), anti-DNP IgG2a clone

B4D4 (IgG2a, k), and an uncloned antiNIP hyb.ldoma'M,]..Ylt9!l

secreted both IgGl and IgG2a, k molecules'

Immunizations
For IgE antibody production, groups of 4ó mice were immunized

by a Singie i.p. injeaion of 2 pg DNP.OA in alum, in a volume of O.5

ml. When indicated under 'Rcsults', 
Pîetreatment consisted of 3 i.p.

injections of lOe (50 r.e) DNP-BP or 50 pg TNP-KLH. in isotonic sa-

line, on days -16, -14 and -12. DNP-OA in alum was administered on

d:iy 0. Mice were bled by cardiac puncture. and as a rule, a maximum

otZSO pl of blood was taken from each mouse in order to avoid expos-

ing the mice to too much stress. For this reason. unless otherwise in-

dicated in the'Results', only serum pxrols were tested'

147



Fig. 1- Effect of pretreatment with DNp-Bp on rhe anti-DNp anti-
body response of (BALB/cxcBA)F1 mice. Groups of 5 mice were
pretreated with 10e (50 pg) DNp-Bp (f),50 pg TNp-KLH (N), or sa-
Iine (tr) 16,14 and 12 days before immunization with 2 pg DNp-oA in
afum. All mice were bled on days 0,7,14 and 2r rerative to the day of
immunization with DNP-OA, and anti-DNp IgE (log2 pcA titers),
IgGl and rgGZa (pgi-l) antibodies were determined on pooled sera
from all mice, in each group. Numerical varues in the first panel in-
dicate reciprocals of actual pCA titers.

H.vbri d omo I m plant a tion
Five days before immunization with DNp-oA in alum, both rNp-

KlH-pretreated and normal BCFI mice were injected i.p. with 5 x10s
or 106 tive hybridoma cells, freshly collected from ascites of pristan,e-
primed CBA or BCF1 mice.

Passive Transfer of Monoclonal Antibodies
Ascites containing anti-DNP Mab were clarified by centri

tion at 10,000 g for 15 min, and the anti-DNp antibody levers were
termined by an enzyme immunoassay (EIA). The ascites were
injected i.p. in various amounts to cBA mice,24 h before immunf;
tion with 2 pg DNP-OA in alum.

A n t ibody Determinatioru
IgE antibodies were measured by rat passive cutaneous

Iaxis (PCA) as previously describèd tfl.-Fourfold or greater di
ences in PCA titers between serum samples were consioered iii
cally significant. IgGl andlgGT-z'antibodies were determined by
zyme immunoassÍry (EIA), as previously descríbed t6l.
distribution was determined by developing with affinity purified
anti-mouse IgGl or rgGZa (Southern Biotechnologr Associates,
mingham AL), followed by biotinylated mouse anti-goat IgG lJ
son [mm unoresearch/Biocan Scien tifi c, Níississauga, Ont.). and
line-phosphatase-labelled streptavidin. Anti-DNp IgGl and I
antibodies were expressed in pg,irnl of undiluted sample, following
trapolation from standard curves constructed with affinitv-ouri
IgGl (AC2D12) or lgGZa(B4D4) Mab. The antibodieswere purifird,ff
from DNP-BSA coupled to Sepharose 48 (pharmacia canada Inqs-
Baie d'Urfe, P.Q.),by elution with 0.1M DNp-glycine (Sigma Chem-?
ical Co., St. Louis. Mo.), in0.2lt{ Tris-HCl buffer pH g.6 t121.

Statistical Anar\srs
when appropriate, PCA titers and IgG antibody levels were ex-

pressed as geometric means of replicate sera, after logarithmic trans-:l_
formation of the data, and were analyzed by a single factor analysis 

'

of variance (one-way Anova), with multiple comparisons of the 
-:i

means [ i3].

Results
, : : . '

Effect of Pretreotment with DNP-BP on the Anti-DNp .'Fì:'
Antibody Response of (BALBIcxCBA)FI Mice
Since the hybridomas intended for the implantation ex;*.-

periments were constructed by fusion of a BALB/c (H-2d)-ffi-
myeloma (SP"0) with CBA (H-2k)-derived spleen cet(
we bred BALB/cxCBA Fl(BCFI) mice so as ro provide rht
implanted hybridomas with a permissive host. In order
determine whether or not the BCFI mice responded,fr
pretreatment u.ith DNP-BP or TNP-KLH, in a mannr
similar to that reported previously for the CBA strain I
groups of 5 BCF1 males were prerreated with 10e (50 pffi,
DNP-BP, 50 pg TNP-KLH or saline, 16,14 andl2 daw be
fore immunization with 2 pg DNP-OA in alum. The mi
were bled on days 0, 7,14 and 2L after immunization
DNP-OA in alum, and the serum pools on each day we:
used to determine the amount of IgE, IgGl and Ig
anti-DNP antibodies. The results of a representative,e-i
periment are shown in figure 1. On day 0, there were nfld"#
tectable anti-DNP IgE antibodies in either group (PCA
ters of < 1:10 were arbitrarily assigned a titer of t:2).

Effect of Implanted Hybridomas on rhe IEE

ffig---fr=?-:la-
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day 7, there was an accelerated primary response (PCA ti-
ter of 1:400) in both pretreatment groups, compared to
the saline-injected controls (PCA titer 1:40). On day 14,
while the IgElevels of the TNP-KlH-pretreated group re-
mained high (P*CA titer of 1.:200), the IgF levels of the
DNP-BP-prefr-9ated group declirned 10 fold relative to the
day 7.I_evels (B_CA titerof 1:40)..]he saline-injected con-
trols, exniUfeO the expected prifr-ary anti-Dl.[P IgE re- ,
sponse, with fté day 14 peuk -P,S,JJg1,of 1.:400. At the
time of DNP-OA immunizatiòli''(daj1), the anti-DNP
IgGt antibédíés' prèooài"dt&=i":*ie'mrp-KI.H-pre-'
treated gro11p, yhile !!e anti.:D_ItsS-G_&-gntibodies prg_-_ .
dominated in the DNP-BP-pretreated group- After immu-
':izatiotr with DNP-OA in alum, the grouns pretreated
with TNP-KLH and DNP-BP exlibited almost equal lev- Fig.2. Effect of passive transfer of aDti-DNP Eonoclonal roti-
els of IgGl on either day 7 or 14; and a selective sharp ip- - bodies on the anti-DNP IgE autibody re'slonse. CBA.mice vrire in-

crease in the rNp-Krrr-pr""*,;o,i:":l_1ll{4+ ,ig#l["ÈíJliiilAff"1'*ii-"".X#fT::*Hffi
the group pretreated with DNP-BP, IgG2a anti-DNP anti- z;a[r witrr z pg tNp-oA io alùm. Day 7 (l) and day 14 (o) anti-
bodies predominated at all times tested. The same quanti- DNp IgE levels are indicated as log 2 pc.{ titers. Numerical values in
tative relationship between IgE, IgGl and IgG2a were ob- the gîaph indicate rccipîocals of actual PcA titers. The tesîs $'ere
sewed in 3 separate experiments in which CBA, BALB/C done on pooled sera from all mice, in each group-

or BCF1 mice were used (results not shown), indicating
thlt similar immunomodulatory effects operate in these
strains after pretreatement with DNP-BP and TNP-KLH
respectively.

Effect of Passive Transfer of Anti-DNP IgGI and IgG2a
h{onoclonal Antibodies on the himary Anti-DNP
IgE Response
To determine whether the hybridoma-derived anti-

DliP monoclonal antibodies had any effect on the devel-
opment of the IgE response, groups of 5 CBA/J mice were
injected i.p. with amounts ranging from 0 to 300 pg of Mab
ACZDIZ (IgG1) or B4D4 (IgG2a), followed Z4hlaterby a
primary immunization with 2 pg DNP-OA in alum. The re-
sults in figure 2 clearly shorv that as little as 10 pg anti-DNP
IgGl Mab suppressed the primary anti-DNP IgE re-

"sponse. On the other hand, the passive transfer of between
-30 and 300 pg.anti-DNP lgG2aantipg{ig.s_waq without any

" 
detectable ynnressive effecl.

, Anti-DNP Antibody Response of the Adoptive Host
In preliminary trials we determined that the i.p. trans-

fer of 5 x 1S Io lff ACZDL? or B4D4 hybridomas, into
BCFI mice resulted in the secretion of sufficient amounts

-of anti-DNP antibodies to allow the detection in serum of
'2-ltx) pgml anti-DNP antibodies 4-5 days after hybrid-
oma transfer. To determine whether the anti-DNP anti-

-bòOies produced by the implanted hybridomas had any ef-

fect on the development of a primary anti-DNP IgE re-
sponse, groups of 6 BCFI mice were injected with either
1ff live ACZDI? (IgGl) or B4D4 (IgG2a) anti-DNP-se-
creting hybridoma cells. A third group rvas injected with
saline. Mice in all groups were immunized with 2 pg
DNP-OA in alum. on day 0 (5 days after hybridoma trans-
fer). The results in Figure 3 show that recipients of B4D4
cells (IgGZa), and the saline control exhibited a normal
day 7 IgE response (PCA titer of 1:40), while the recip- -
ients of AC2D12 cells (IgGl) had a PCA titer of only 1 :10.
The low day 7 PCA titer in the recipients of AC2D12 cells
coincided with increased day 0 and day 7 anti-DNP IgGl
antibodies of 50 and 4,800lrgml,respectively. These levels
Ìvere clearly attributable to the antibodies secretedby the '

hybridoma since both control and recipients of BaDa
(IgG2a) hybridoma had undetectable levels of anti-DNP
IgGl on day 0 (5 days after hybridoma fransfer), aod only ó:
and 8 pglml on day 7, for the saline and B4D4-injected
groups, respectively.

Conversely, the recipients of B4D4 cells (IgG2a) had
considerable amounts of anti-DNP lgG?a antibodies (20-
pdml on day 0, and 1,2W pdml on day 7 after immlniza- .
tion with DNP-OA in alum), but displayed no decrease in
anti-DNP IgE levels. Day 14 antibody levels are not avail- -

able in the hybridoma recipients, since by that time (19

days after hybridoma implantation), all mié- hàd-dled-,,
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Table 1. Effect of anti-DNP hybridoma parking on the IgE response of mice after pretreatment with TNP-KLH

Pretreatmenta Hybridomab IgE' Igcl!

Saline
TNP-KLH
TNP-KLH
TNP.KLH
TNP-KLH

none 80 4ffi <1
none 400 303 4.5
AC2Dr2r 400 2n 22
B4D4s 400 190 8
AHTh 400 160 10

32 -,
140
L?{i:

3 158 <1 2.4
80 225 8 55
115 1,540 9 30
,A W ' 38 180
63 140 g 34

' Grcups of 6 (BALB/CÍCBA) Fl mice were injected úth saline or with 50 Ug TNP-KLH i. p-, 16 14, atrd 12 days before irrmuoizatior
2 Fg DM-OA h aluE.
b 5 x lf live hybridoma cells ftom fieshly collected ascites were injecîed i. p. 5 days before inmunization with 2 tlg DNP-OA ir at
" Reciprocals of PCA tit€rs. Day 14 titeN are geometric means of 4{ individual sera-
c Anti-DNP IgCl or IgG2a antibodies are exprcssed in pg/ml. Day 14 values are geometîic means of 4-6 indMdual sera,
' Days after ilnmunization with 2 pg DNP-OA in alum.
r Anti-DNPlgGl-secretinghybridoma.
g Anti-DNP IgG2a-secreting hybridoma
h Anti-NIP IgGlAgG2a-secreting hybridoma.

Italicized values are significantly higher than all the other groups (p < 0.05- < 0.001).

from the rapidly expanding tumors. The day 14 serum pool days -16, -14 and -12, and 5 x 105 live hybridoma cells se-
of the saline control had a PCA titer of l:400, 158 pg/ml creting either IgGl (AC2D12) or IgG2a (B4D.l) anri-DNP
IgGl and 32 p$ml IgG2a anti-DNP antibodies (not antibodies were implanted i.p. on day -5. One group was
shown)- Taken collectively, these results indicate that the pretreated rviîh TNP-KLH and received an irreleYant hy-
implantationofeitherIgG1orIgG2ahybridomasdeter.bridoma(AH7)producinganti-NIPIgG1andIgG2aanti-
mined the appearance of considerable amounts of anti- bodies, one group was pretreated rvith TNP-KLH $'ithout
DNP antibodies in the serum, but only the recipients of hybridoma transfer, and one group with saline. All mice
IgGl-secreting hybridomas exhibited a suppressed pri- were immunizedwith 2pg DNP-OA in alum on da1 0. The _.
mary antiDNP IgE response. antlDNp IgE,IgGi and IgG2a antibody levels on days 0, 7 -,

and 14 are presented in table 1. It can be seen that rhe re- .._
Effect of Hybidoma Tiansfer in Mice
hetreated with TNP-KLH

cipientsofanti .DNPIgG2ahybridomashad38pg/mlanti-
DNP IgG2a on day 0. Nevertheless, the day 7 anti-DNP -

The results obtained so far indicated that IgGl, and not PCA titers were no different from those of rnice pre- ' .
IgG2a anti-DNP antibodies suppressed primary anti-DNP treared with TNP-KLH alone, or of rhose prerreared and --
IgE response. We showed previously, howeve& that in implanted with anti-NIP hybridomas (AH7) which had on ' É_'
mice pretreated with DNP-BP, the sharp decline it IgE day 0, g and 9 pg/ml antlDNp IgG2a, respectively. A simi_ 

-3.

anti-DNP antibodies coincided udth the dominance of the lai pattern can be seen in mice pretreated witb TM-KLH, - 
€

anti'DNP IgG2a isotj?e [61. On the other hand, 'Tl.{P- - and implanted Ìvith anti-DNP IgGl-secreting hybrídoma -

:..- KlH-pretreated mice exhibited a predominantly IgGl r_e- . cells (AC2D12). There was no decrease in antí-DM IgE *-
sponse but no IgE decline. We considered the possibility levels on day 7, despite increased anti-DNP IgGf on day 0 

-i

; that mice Pretreated with TNP-KLH might be inducéd îo (ZZ Pglml) compared to the TNP-KlH-pretreared con- "1.

: ' -' mimic the Pattern of IgE response obsewed in DNP-BP- trols (45 pg/ml). On day 14, wen in.the presenc€ of ex-'.F
ì pretreated mice Provided such mice could either actively tremely large amounts of anti-Dnf IàCt (t5+O pgml) or €
* 

' - or adoptively produce, between the time of TNP-KLH ad- IgG2a (1,300 pgÍnl), the differences in PCA titen benreén- T
.---' 

- ' ministratiòn' ahd the idrmuilizàtion with 
-DNP-OA 

in groups were nor statisrically significant. Furthermore, 
-!-

:, - alum, anti-DNP IgG2a antibodies in amounts equal tq, or there was neither a direct nor an'inverse correlation be- l-L
;. greater than mice pretreated with DNP-BP. Thus, groups tween anti-DNP IgGl or IgG2a antibody levels on one
F.*- --' of 6 BCE1 mice were pretreated with 50 pg TNP-KLH on hand, and PCAtiters on the otber,when sera from individ- :.

P€#:=.,,ì:::r.:-.-=il---- 
r,.' - 

- --._ :=-

Effect of Implanted Hy'bridomas on the IgE
Response
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ual mice were analyzed separately (not shown). These re-
sults clearly indicate that the presence in increased
amounts, of anti-DNP antibodies of either IgGl or IgG2a
isotypes.do not interfere with the production of anti-DNp
IgE antibodies if the mice have been pretreated with TNp-
KLH. ,p,,.rlgr to implantation and immunization with
DNB:O{;in flum, ,*-:,

. . , ,  ì -  : - . - - o i ' - : " - .  :  
- : . " - - , - - - , i

he19 th1t_y:." p_19_!re{e!.wit! DNP-coupled B. penussis
vaccineanatiliè; immuniièd wiìtr DNp-OA in alum exhib-
it an accelerated but short-lived primary anti-DNp IgE re-
sponse followed by a sharp decrease a few days later
(fig.-l). We-have established also that-this decrease was ,--
hapten-specific inasmuch as only the anti-DNp and not
the anti-carrier response was affected [6]. It is well estab-
lished that antibody transferred passively [14, 15] or se-
creted endogenously by myeloma/hybridoma implants
into an appropriate host Í16,1ll exert powerful regulatory
influences on both B and T cell functions. Since IgE anti-
body production in both mice [18] and rats [19] are knou,n
to be extremely susceptible to antibody-mediated suppres-
sion, it was reasonable to explore the possibility that the
decrease in anti-DNP IgE levels occurring after DNp-Bp
pretreatment was - at least in part - a consequence of the
immunoregulatory effect of anti-DNP IgG2a antibodl,.
The results presented here show that the decrease in anti-
DNP IgE after pretreatment with DNP-BP was not attrib-
uted to anlgG2a-mediated effect. This conclusion is sup-
poîted by the finding that neither the passive transfer of ACZDI2 had 37 pg/ml anti-DNP IgGl antibody. This is
up to 300 pg anti-DNP IgG2a Mab (hybridoma B4D4) nor equivalenî to the amounts exhibiting strong suppressive
its endogenous production after hybridoma implantation effects after passive Mab (fig.2). It has been repeatedly
could mimic the IgE decrease observed after DNP-BP demonstrated that an immune response once induced is
pretreatment, despite the fact that the amounts of anti more refractory to antibody-mediaîed suppression than if
DNP IgG2a passively transferred (fìg. 2) or presenr in the passive transfer occurs priór to, or shortly afier active im-
serum oflhe hybridoma recipients at the time of immuni- munization [8,20,21]. The results presented in tablel are
za.lton :v!t! DNP-OA. !n {uq (fig 3b) were equal to, or consístent with those observations. Neither IgGl nor
liigher ihan the amourits àet-eèìèo óir tne samé aay iri'ihé 

-Igc2a 
anti-DNP Mab inrerferea wlitr itrè iccèterarea pri.

sera of mice pretrcated s/ith DNP-BP (fig. 1). In sharp mary IgE response. All groups pretreated with TNP-KLH
contrast to the apparent lack of effect by IgG2a, the anti- and immunized with DNP-OA jn alum had day 7 anti-
DNP IgGl Mab determined a profound suppression of the DNP PCA titers of1:400, regardless of whether hybrid-
pìiritàry ànti-DM IgE relponie. The'iècipients of the 

- 
omas were implanred or not. Ir should bè noted that the

alti-DNP.IgGl hqq_ttrg day 7 PCA !!ter 4 times lower tìan recipìents of hybridoma AC2D12 (IgGl) had 22 pglml
those of the normal (saline) controls, and of the recipients antlDNP IgGl on the day of immunization with DNP-OA .
of IgG2a (84D4) hybridoma (fig.3a). It should be noted in alum. This value is well within the range of lgcl anti-
that at the time of immunization with DNP-OA in alum, body which effectively suppressed the primary-,lgE re-
the serum pool of mice implanted with hybridoma sponse in non-pretreated mice (fig.2,3). The day 14 PCA
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Fig. 3. Effect of hybridoma implantation on the primary anti-
DNP antibody response. Groups of 6 BCFI mice were injected with
10 AC2D12 (IgGl), B4D4 (IgG2a) or with saline, i.p., 5 days before
immunization with 2 pg DNP-OA in alum. Anti-DNP IgE antibodies
presented as log2 PCA titers are in (a). Numerical values in (a) in-
dicate reciprocals of actual PCA titers. Anti-DNP IgGl (E) and
IgG2a (I) expressed in pgml are in (b). The tests were done on
pooled sera from all mice, in each group.
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titers of all hybridoma recipient groups - including those
of an irrelevant specificity (anti-NIP) - were decreased in
comparison to the TNP-KLH pretreated control, and also
in comparison to the corresponding day 7 titers. The dif-
ferences were statistically not significant. In addition to,
and independent of antibody-specific suppression, im-
planted plasma cell tumors have been known to interfere
non-specifically with antibody production of lhe ,hpst

through a mechanism involving the production of solúble
mediators by the implanted tumour and by the host.li;
rophages Í22l.ln the present investigation, such an inhjb.
itory effect was not yet detectable on day 7 (12 days after
hybridoma implantation) and did not contribute to the
suppression of the primary anti-DNP IgE response after
implantation of the lgcl-secreting Ìrybridoma (fig. 3).

Many investigators reported that Ig isotypes exert se-
lective regulatory properties on both cell-mediated (CMI)
and humoral arcs of the immune response. In both mouse
[23] and guinea pig [24], antibody production was sup-
pressed over a wide range of IgGl concentrations while
lgGZwas only partially suppressive in high concentrations
and enhancing in low concentrations. The mouse IgG2
isotype was not identified. The present results are, to our
knowledge, the first to show a clear dissociation between
the ability of either passively transferred or endogenously
produced monoclonal anti-hapten antibodies of distinct
IgG isotypes to suppress the development of a primary
anti-hapten IgE response. It appears, therefore, that the
decrease in anti-DNP IgE levels after pretreatment with
DNP-BP should not be attributed to the increase in anti-
DNP lgGZa.

Immunization with certain antigens is known to lead to
commitment of CD4+ T lymphocytes to either predom-
inantly TH-l or Ts-Z subpopulations which secrete IFN-y
and IL4, respectively [2,4]. These T cell subpopulations
exert mutually inhibitory effects through their respectíve
Iymphokines. It has been recently reported that IgGL and
IgG2a anti-TNP Mab exerted regulatory effects on CMI
functions. IgGl enhanced Ts-l-dependent functions such

has been repeatedty suggested that these FcR constitutJ
key component in immune regulation[27]. For IgG, thrE
different types of FcR have been identified, of which nro'
FcyRII and FcyRIII - are present on lymphocytes.
is experimental evidence indicating that FcyRII is in
mental in IgG antibody-mediated suppression of B r
function Í27l.lt is conceivable that the selective supprì
sion of the primary IgE resporye by IgGl antibody, but
by IgGT-a operates thróugh difféiential binding of th!
two isotlpes to distinót Fcy ieéptòrs, thus delivering
tinct signals to B cells. Thésè signals could be delivered !
rectly to the target B cell, or indirectly through di
regulatory T cell subsets bearing distinct Fc receptors
their surface.
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as delayed hypersensitivity, while Igc2a and IgG2b inhib- --. - ... .
ited this function through the generation of CD8+ T sup-
pressor cells [25]. It was suggésted that the effects of T;:1
and Ti1-2 lymphorytes on the immune response could be
selectively reversed by different IgG isotypes, a process
which may take place later in the immune response [26].
The present experiments do not substantiate nor do they

-disprove such a mechanism. '. .

Studies from many laboratories have established that
both animal and human B and T lymphocytes express Fc
receptors (FcR) for each of the Ig heavy chain classes, It - ..-,---, . , - - ... ,.
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