TRANSFUSION MEDICINE

Recipient elimination of allogeneic lymphoid cells: donor Cz#lls
are effective alloantigen-presenting cells

Loren D. Fast

The encounter with allogeneic major
histocompatibility complex (MHC) mol-
ecules expressed on donor leukocytes
during transfusion of blood products has
been shown to impact the recipient’s
immune responses in a number of set-
tings. To better understand the re-
sponses induced by the transfer of alloge-
neic cells, a murine model was used to
characterize the recipient responses that
control the fate of the allogeneic lym-
phoid cells. Recipient CD8 +* cells could

cells within 3 days after injection. When
elimination responses were studied in the
absence of CD8 * cells, it was found that
alloantibody production was the second-
ary elimination mechanism. Optimal re-
cipient CD8 * and B cell responses in this
model required help from CD4 + cells that
could be provided by 3 different path-
ways. Although recipient CD4  * cells could
provide help when activated by direct
recognition of allogeneic MHC class Il
molecules expressed on donor cells or

antigen presented on recipient antigen-
presenting cells (APCs), the most rapid
recipient responses were generated by
help provided by donor CD4 + cells.
Purified donor CD4 + cells were also able
to induce these rapid responses, indicat-
ing that activated donor CD4 + cells ex-
pressing allogeneic MHC molecules were
able to effectively stimulate responses by
both recipient CD8 * and B cells. (Blood.
2000;96:1144-1149)

rapidly eliminate a large number of donor by indirect recognition of processed allo- © 2000 by The American Society of Hematology

Introduction

Immune responses to allogeneic major histocompatibility completimination times were reported in the canine and murine mtsdel.
(MHC) molecules are unique because of the high frequency of Tb study the immune responses that result from the transfer of
cells that respond to these antigens. In vivo, the human immuakiogeneic cells, it was decided to characterize the mechanisms
system encounters alloantigen during pregnancy and after tlesponsible for the elimination of allogeneic donor cells. A murine
transfusion of blood products or transplantation. The immurmaodel was chosen for these studies because it is often difficult in
responses to alloantigen in these settings can have a numbehwhan patients to distinguish the responses caused by transfusion
immunologic consequences. For example, blood transfusion Heem those responses caused by the underlying condition that
been shown to result in the production of alloantibodiesreased requires the transfusion. An additional advantage of the murine
incidence of bacterial infectiohjncreased risk of tumor relapse model is the ability to carefully control donor/recipient combina-
especially for certain categories of tuméisansfusion associated tions by using inbred as well as knockout (KO) or transgenic
graft-versus-host diseaggrolonged allograft survival antileuke-  strains. Initial experiments confirmed that a large number of fully
mic response3and reversal of recurrent spontaneous abortion &llogeneic donor splenocytes were eliminated within 3 days by
some womefi. These findings have raised questions about theive murine recipient¥ This rapid elimination was found to be
mechanism by which a blood transfusion can affect all theseediated by recipient CD8ells predominantly with the use of the
responses. To define this mechanism, investigators have begupedorin pathway for lysis of the donor celsThis paper shows
study some of the immune responses such as the productiorthaft alloantibody production is the secondary mechanism of
cytokines that are induced by transfusion. Although there may k#&mination in the absence of CD&ells.
cytokines already present in the stored blood prodwseyeral These findings raised the question of the role of C@élls in
studies have suggested that blood transfusion preferentially pregulating the recipient CD8and B-cell responses in this model.
duces Th2 cytokines such as IL-4 and IL8®.In the murine CD4" cells have been shown to be activated in response to
model, the transfusion of intact cells appeared to induce both Thlloantigens using 2 different pathways. The first pathway is a
and Th2 cytokines, whereas transfusion of apoptotic cells appeadiact recognition of allogeneic MHC Il antigens on donor cells.
to preferentially induce Th2 cytokinés.This has led to the The second pathway is the indirect recognition of peptides of
hypothesis that transfusion influences immune responses by prefepcessed alloantigen presented by self-MHC Il molecules on
entially producing Th2 cytokineé. recipient antigen-presenting cells (APCs). Both of these pathways
Posttransfusion responses also have been studied by measungge been shown to provide help for the induction of Cé&d
the fate of the donor leukocytes. It was found that 99.9% of tH&-cell responses after transplantation in vivg?Although help for
leukocytes are eliminated within 2 days after a blood transfusiorecipient CD8 and B-cell responses to allogeneic donor cells
with the residual cells being eliminated by day**6Similar could be provided by recipient CD4ells that had been activated
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by either the direct or indirect pathway, the most efficient help for In one set of experiments, recipient mice were injected with FITC-
both recipient CD8 and B-cell responses in this model system walgbeled purified CD4 cells. The purified CD4 cells were obtained by

found to be provided by activated donor CD4ells. The same collecting donor spleen and lymph node cells, lysing the red blood cells
results were found when purified donor CD4ells were used with a red blood cell lysis solution (Gentra, Minneapolis, MN), then passing
indicating that activated CD4cells are effective APCs when ththe cells over a T-cell enrichment column prepared as per manufacturer’s

. . . . - instructions R & D Systems, Minneapolis, MN) and collecting the
antigen being recognized is the allogeneic MHC molecules €Xonadherent cells. The purified T cells were suspended at 0P
pressed on their cell surface.

cells/mL, an equal volume of 3.155 culture supernatant was added and the
cells incubated on ice for 1 hour and then washed twice in MLC medfum.
Then the cells were resuspended at2@0° cells/mL in Low Tox rabbit

Materials and methods complement (Cedarlane, Westbury, NY) diluted 1:20 in mixed lymphocyte
culture (MLC) medium the cells were incubated for 5 minutes on ice and
Mice then 45 minutes at 37°C. After washing twice, the cells were stained for the

. A 0
The mouse strains that were used for these experiments are describe?iumber of CD4 and F4/80 cells. The purified CD4 cells contained 84%

0, 0, 0, i i
Table 1. All mice were obtained from Jackson Laboratory (Bar Harbor(,)ggé./0 CD4 cells and 0.2% t0 2.8% F4/8(ells. The starting populations
- . contained 6.13% 3.05% F4/80 cells.
ME), unless indicated otherwise.

I Measurement of alloantibody production

Antibodies yP

Th lonal antibodies that d for th ) s incl Jhcg level of alloantibody was assessed by measuring the ability of plasma
€ monocional antibodies thal were uUsed for tnese experments INCUEEG ;. thymocytes from the donor strdinThymocytes were prepared

?Ang;Ly Z'Zt. ((2:5183 ' ';‘Tsegci_rl‘_ (':I'ége C:'ggi Cg'}'fi“g n A[_I'?‘gg)%]DROCTIV IIIe’from the appropriate strain and reconstituted ax50 cells/mL in diluent
), anti- (3.155, anti- ( - - birectly (phosphate-buffered saline [PBS], containing 0.5% bovine serum albumin

:‘;":eleq antlbosdlesDt'hat ng fTsed fOT_St?"”'tEQ cells zverﬁl_?gtam?dcfé A] and 0.1% sodium azide). Ten microliters of cells were incubated
harmlngtf]q, ai:‘ Clggso' d f( uorgscetln 'S; Ilqcﬁarlllace I[:ITC ] atn II:-4/8 ith 20 pL of plasma diluted 1:5 with diluent for 30 minutes on ice. After 2
phycoerythrin ant- ) and from Serotec, Raleigh, ( ant- vashes with diluent, the thymocytes were incubated with FITC conjugates

amarker of macrophages). of goat antimouse IgM, IgG, IgG1, and IgG2a (Zymed, San Francisco, CA,
20 pL of a 1: 20 dilution) for 30 minutes on ice. Then the cells were washed
twice and fixed with freshly prepared 0.5% paraformaldehyde. As controls,
To measure persistence of donor cells, splenocytes were labeled diretlilymocytes were stained with plasma obtained from naive recipients. The
with FITC (Sigma Chemical Co, St Louis, MO) as descrifethd these samples were analyzed using a FACScan. The mean fluorescence channel
FITC-labeled donor cells were injected intravenously in the lateral tail vemumber was obtained feach sample. The results are reported agtrease

of the indicated recipients. All recipients were injected with 1 spleeim mean channel number seen in the experimental sample compared with
equivalent of donor cells, unless indicated otherwise. On the indicated d#éye control sample. The higher the increase in the mean channel number, the
the recipient mice were killed and the blood obtained by cardiac punctugesater the concentration of alloantibodies in the plasma.

using syringes containing 50 units heparin. The spleen and the inguinal,

axillary, and mesenteric lymph nodes were also obtained from the
recipients. The blood was spun for 10 minutes&00g and the plasma was Results

collected and stored at-20°C for alloantibody assays. Single cell

suspensions were prepared from the spleen and lymph nodes and a spyhntibody production is the secondary donor cell
aliquot of the cells were fixed in 0.5% paraformaldehyde and then analyzgglination mechanism to recipient CD8
for the presence of FITC-labeled donor cells using a FACS (FACScan,

Becton-Dickinson). Each recipient mouse was analyzed individually, data previous experiments in which 1 spleen equivalent of fully
from all similar mice in different experiments were combined and the meallogeneic donor cells were injected per recipient, it was found that
and SD were determined. Statistical significance of the differences betweghdonor cells were eliminated by 3 days after injecti®his
groups was determined using the 2-sided Stutist. rapid elimination was shown to be mediated by recipient €D8
_For some experiments, mice were depleted of CIeklls by 2 cells using the perforin pathway as the major lytic pathway
intraperitoneal injections of 50 uL of anti-CD4 (GK1.5) ascites on dags 4,91 the Fas/Fas ligand pathway and the tumor necrosis factor
and —2. Then on day 0, donor spleen cells were obtained from tthrNF) pathway were also used to some degree in the absence of the

anti-CD4-treated mice, labeled with FITC, and then injected intravenourgy fori h Thi id eliminati h dri b
into recipients that had also been injected with anti-CD4 using the sal griornn pathway. This rapid elimination pathway was driven by

protocol. Detectable levels of anti-CD4 could still be found by day 7 ififferences in the MHC and required both MHC class | and II
recipient mice that had been injected with this dose of anti-CD4 (dalifferences to get effective eliminatidhTo examine whether the

not shown). recipient CD8 cells were the only effector mechanism responsible
for the elimination of allogeneic donor splenocytes, the ability of
CD8 KO mice to eliminate allogeneic donor splenocytes was
measured. It was found that complete elimination of donor cells by

Injection of donor cells and assay of recipient responses

* cells

Table 1. Description of mouse strains used for these experiments

(:;?2\/?;:2; Strain name (full) H-2 Description of strain CD8 KO mice was dEIayed from day 3to day G(Figure 1A)' These
results indicated that an elimination mechanism other than recipi-
CD8KO CS7BL’6'CdBa'm11:ak b LacksCD8"Tcells  ant CD8" cells was operating. Because preliminary experiments
i}';;;o g:;:t;zalggdi:w: E t:gtz igillscells had shown that alloantibody-coated donor splenocytes were elimi-
MHC 11 KO C57BLIGTaclBR [KOJAP b Lacks CDa4* cells and nated within 4_8 ho_urs_after injection (data not showq),_the presence
N5* expressionof MHc  Of 19G alloantibodies in the plasma of the same recipient CD8 KO
class Il molecules mice was tested. The appearance of alloantibodies was found to be
C57BL/6 C57BL/6J b Inbred strain concordant with the elimination of the donor cells in these mice
DBA2 DBAZ) d Inbred strain (Figure 1A). To confirm the role of alloantibodies in eliminating the
An abbreviated and full name are given. donor cells, the elimination of allogeneic donor cells was tested in

*These mice were obtained from Taconic, Germantown, NY. recipient mice lacking B cells (B-less). Higher percentages of
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Figure 1. Alloantibodies are responsible for elimination of donor cells in the
absence of CD8 cells. (A) To test if CD8" cells were the only recipient mechanism
responsible for elimination of allogeneic cells, FITC-labeled DBA/2 splenocytes were
injected into CD8 KO mice and persistence was measured on days 3 to 7 (mean of 2
mice per day shown, H). In addition the presence of alloantibodies binding DBA/2
cells in the plasma of these mice was tested. (B) The persistence of one spleen
equivalent of FITC C57BL/6 (<) and DBA/2 splenocytes ([J) when injected into
B-less recipients was tested on day 3. The percentage of donor cells recovered was
higher than normal because of the lack of B-cells in the spleen. (C) To test if B-less
mice could still eliminate allogeneic cells in the absence of CD8* cells, B-less
recipients were injected with anti-CD8~ and FITC DBA/2 splenocytes (1 spleen
equivalent per recipient) were injected on day 0 and persistence measured in the
recipient spleen cells on days 3, 5, and 7 (O). Because recipient CD8* cells could be
detected on day 7 (data not shown), the experiments were repeated, injecting anti-CD8
intraperitoneally on days —1 and 3 and measuring the persistence of donor FITC-labeled
DBA/2 cells on days 7 and 10 (A).

donor cells were observed in these recipients because of the smalle’g
number of recipient spleen cells per mouse. Despite the lack of B ©
cells in the spleen, these B-less recipient mice were able to rapidly @
eliminate allogeneic donor splenocytes by day 3 (Figure 1B). This
was not surprising as the B-less mice did not lack CR®lls.
Thus, to test whether alloantibodies were involved in elimination of
allogeneic cells, the B-less mice would have to be depleted of
CD8* cells. The depletion of CD8cells was achieved by 1 or
more injections of anti-CD8 and the ability of these CD8-depleted,
B-less recipients to eliminate allogeneic cells was tested. The
anti-CD8 that was used was allele-specific (anti-Ly 2.2) so that
Only recipient CD8 cells would be bound by the antibOdy' TheFigure 2. Elimination of allogeneic donor cells in the absence of CD4
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injected twice with anti-CD8 exhibited detectable donor antirecipi-
ent CTL (cytolytic T lymphocyte) on day 10 (data not shown),
indicating that there was sufficient persistence of donor cells to
induce graft-versus-host responses. These results confirmed the
role of alloantibody production as the secondary elimination
mechanism and also indicated that recipient C#lls did not

play a major role in directly eliminating donor cells.

The requirement for CD4 + cell help for optimal recipient CD8
and B-cell responses

The studies completed to this point had shown that recipient'CD8
and B-cell responses were responsible for the elimination of
allogeneic donor cells but had not tested whether these cells were
able to mount these responses by themselves or required help. To
test whether CD4 cells played any role in facilitating these
elimination responses, donor cells were obtained from mice
depleted of CD4 cells by administration of anti-CD4 and injected
into recipient mice depleted of CD4ells in a similar fashion. The
results of these experiments indicated that the elimination of donor
cells was delayed in a donor/recipient combination-dependent
fashion in absence of functional Cb4ells (Figure 2).

As fresh immunocompetent splenocytes are being used as donor
cells in this model system, it is possible that donor C4lls, as
well as recipient CD# cells, could be playing a role. As an initial
test to determine the role of donor and/or recipient C4lls in
these elimination responses, the elimination of donor splenocytes
on day 3 was assessed using CD4 KO and MHC Il KO mice as the
source of the donor splenocytes or as recipients. These results
(Table 2) showed that the lack of CD4 cells in CD4 KO recipients
did not change elimination by day 3 if the donor cells contained
CD4* cells, whereas there was significantly less elimination on day
3 if donor cells lacking CD# cells were used. These results
indicated that the rapid elimination of allogeneic donor splenocytes
by day 3 only required donor CD4cells. The lack of significant
elimination on day 3 in MHC Il KO recipients lacking CD4£ells
indicates that, for the donor CD4cells to facilitate elimination,
they needed to be activated by recognition of allogeneic MHC class
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results indicated that there was prolonged persistence of the dofa&tif optimal recipient CD8* and B-cell responses required help from CD4* cells,
cells in these CD8-depIeted recipient mice Iacking B cells (Con$57BL/6 and DBA/2 mice were injected with anti-CD4 on days —3 and —2. Then on

pare Figure 1A with Figure 1C). Recipient CD8ells had started

ay O these mice were either used as source of donor cells or as recipients.
Detectable levels of anti-CD4 could be maintained in the recipient mice for at least 10

reappearing by day 7 after a single injection of anti-CD8 on-€dy dgays with this protocol. The CD4~ donor splenocytes were labeled with FITC and
(data not shown), thus the B-less mice were given injections tén injected into the recipients which had also been injected with anti-CD4.
anti-CDS8 on days—l and 3 in a second experiment The multimé’ersistence of donor cells was measured in the spleen (shown) and lymph nodes on

days 3, 5, 6, and 7 (mean of 3 mice per time point for DBA/2 into DBA/2 [J] and

injections of gnti-CDS resulted in .even Ionger persistence of trEt%?BLIG into DBA/2 [¢] combinations and a mean of 2 mice per time point for the
donor cells (Figure 1C). One recipient B-less mouse that had bema2 into C57BL/6 [O] combinations are shown).
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Table 2. The role of donor or recipient CD4  * cells on elimination responses A 10
% donor cells (mean * SD) No. of
Donor Recipient Spleen Lymph nodes mice 7.5+
E .
DBA/2 C57BL/6 0.04 = 0.03* 0.10 = 0.12* 6 T}
DBA/2 CD4 KO 0.03 = 0.01* 0.03 = 0.05* 3 2
DBA/2 MHC Il KO 4.00 + 0.581 3.30 + 0.46*t 3 2 5+
C57BL/6 C57BL/6 5.82 = 1.47t 6.87 = 1.70t 6 -8
C57BL/6 DBA/2 0.23 = 0.09* 0.39 + 0.29* 5 F
CD4 KO DBA/2 1.73 £ 0.70*t 4.10 *+ 0.86*t 3 2.5
MHC Il KO DBA/2 4.86 + 1.231 7.39 = 1.56t 3
DBA/2 DBA/2 5.85 + 1.691 6.74 + 0.841 5 0
I 1 b
FITC-labeled splenocytes from the indicated donor mice were injected intrave- 0 1 2 3 4 5 6 7
nously into the indicated recipient mice (1 spleen equivalent per recipient). On day 3, B 300
the spleen and lymph nodes were obtained from the recipient mice and the number of
FITC-labeled donor cells determined by flow cytometric analysis. Results that are $ 250 =
significantly lower (P < .05) than the syngeneic controls are indicated by an asterisk g
(*), whereas results that are significantly higher (P < .05) than the results obtained 5 200 -
with the fully allogeneic control combination (C57BL/6 into DBA/2 or DBA/2 into k=
C57BL/6) are indicated using an dagger (T). @ 150 =
£
. - £ 100
Il antigens expressed on recipient cells. The use of donor cells from g
MHC II KO mice that lacked CD4 cells as well as expression of & 50
MHC Il molecules resulted in no significant elimination on day 3. = 0 | |
I 1 T I | I

The decreased elimination of donor cells lacking expression of
MHC Il molecules and CD4 cells compared with donor cells that 1 2 3 4 5 6 7 8 9 10
only lacked CD4 cells suggested that the recipient CDdells Day

could also provide help after being activated by recognition Qf

- . gure 3. The effect of donor CD4 * cell and MHC class Il expression on
allogeneic MHC class Il antigens present on the donor cells. persistence of donor cells and alloantibody production. DBA/2 recipient mice

were injected intravenously with 1 spleen equivalent of FITC labeled splenocytes

Help from CD4 * cells for elimination responses can be from C57BL/6 (CJ), CD4 KO (<), MHC 11 KO (O) donor mice and then the spleen and
rovided using 3 different pathwavs plasma were obtained from the recipient mice on the indicated days. Persistence of
P 9 p y donor cells in the spleen (panel A) and alloantibody levels in the plasma (panel B,

The results obtained so far indicated that, although donor‘CDZean of 2 to 7 mice per point) are shown.

cells were required to achieve the most rapid recipient responses, _
elimination responses with slower kinetics could still be generat@imination of donor cells by day 5, a small acceleration of
in the absence of donor CD4ells. To study the contribution of recipient immune responses relative to the kinetics of response in
recipient CD4 cells further and to test the role of the donor and/dihe complete absence of donor and recipient CPells (compare
recipient CD4 cells in alloantibody production, time courseresults in Figure 3 with those found in Figure 2). In each of these
experiments were conducted in which donor cells from normgpnor/recipient combinations, alloantibody production could be
C57BL/6, CD4 KO, and MHC Il KO mice were injected into detected the day after donor cells had been eliminated (Figure 3).
DBA/2 recipients and persistence of donor cells and alloantibody

production was assessed on days 1 to 10. The use of norrRyiified donor CD4 * cells are able facilitate rapid elimination

C57BL/6 spleen cells as donor cells permits both donor arffthemselves

recipient CD4 cells to be involved in these responses. The use The results obtained so far had indicated that donor CBells
CD4 KO donor spleen cells eliminates the contribution of the dongrere necessary to obtain the most rapid elimination and alloanti-
CD4* cells, but permits recipient CD4cells to provide help as a body responses. To test whether the C#4lls were sufficient to
result of being activated either by direct recognition of donor celladuce these responses, CDdells were purified, labeled with
expressing allogeneic MHC class Il molecules or by indire@|TC, and injected into allogeneic or syngeneic recipients. Elimina-
recognition of processed alloantigen presented by recipient AP@gn of allogeneic purified CD#cells was obtained by day 3 (Table
The only pathway available for the provision of help when MHC IB) indicating that donor CD# cells were sufficient to induce
KO donor cells are used is by the activation of recipient CDdlls  recipient responses. This showed that activated donor'Gi2#is

by indirect recognition of processed alloantigen presented by

recipient APCs. The persistence of donor cells (Figure 3) from Chdpe 3. A summary of experiments in which the indicated recipient mice

KO (2.98+1.98%, n=7, P=.047) and MHC Il KO wereinjected intravenously with FITC-labeled spleen cells or purified

(4.72+ 1.46%, n= 3, P = .006) donors was significantly higher CP4" cells from the indicated donor mice

than the persistence of C57BL/6 donor cells (0:18.09, n= 3) % donor cells No. of
on day 3. These findings indicated that the presence of donot CD4bonor cells Recipient Spleen Lymph node mice
cells was necessary to achieve the most rapid elimination on day,3, , cps- C57BL6 0.02 = 0.02 0.04 + 0.05 4
On day 4, the persistence of MHC Il KO donor cells (2:88.48, 5781/6 cDa* DBA/2 0.03 + 0.03 0.08 = 0.05 3
n= 3, P =.01) was significantly higher than the persistence afs7gL/6 cpa+ C57BL/6 1.35 + 0.26 263 +035 2
CD4 KO donor cells (0.03 0.02, n= 4). These results indicated cs78L/6 C57BL/6 1.49 + 0.25 2.28 + 0.13 3

that the presence of donor MHC Il alloantigens in the absence of - ,

- . . The purified CD4 cells contained 84% to 88% CD4* cells and 13 to 25 X 106
donor CD4 cells SlOW_Ed down the recipient e_Ilmlnatlon respons&flls were injected per recipient. Elimination of allogeneic donor CD4" cells was
by 1 day. The recognition of processed alloantigen alone resultedignificantly greater (P < .05) than elimination of syngeneic donor cells.
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were effective APCs when the antigen being presented waloantibody production is the secondary elimination mechanismin
allogeneic MHC | molecules expressed on their cell surface. the absence of CD8cells. Although activated donor CD4cells
are able to rapidly induce recipient CD&nd B-cell responses,
these studies also showed that, in the absence of donor C&l&,
it was still possible to generate recipient CD&8nd B-cellresponses
) ] but with slower kinetics. The recipient CD4ells were shown to
These studies demonstrate that activated donor'GigHs express- e important for these responses and could be activated directly by
ing allogeneic MHC class | molecules on their cell surface are abrl@cognition ofallogeneic MHC Il molecules on donor cellsiterna-
to directly induce the activation of both recipient CD&nd B cells tively, if the allogeneic donor cells lacked expression of MHC I
in response to these alloantigens. This activation pathway indu¢g§iecules the recipient CD4cells could be activated by an
the most rapid in vivo responses by the recipient Cb8lis and B jngirect presentation route in which recipient APCs would process
cells. When donor cells enter the spleen, they are emptied into thgg present the alloantigéhThese results would indicate that
red pulp that contains a high density of MHC Il-expressing cellgyocking both donor and recipient CB4ell function would be
including macrophages and dendritic cells. This environmepgcessary to obtain prolonged persistence of allogeneic donor cells.
should provide ample opportunity for the alloreactive donor CD4  gecause the role of donor CP4ells to act as alloantigen-
cells to encounter recipient MHC Il molecules and becomgesenting cells in vivo has not been previously appreciated, it will
activated. This high probability of alloreactive donor CDédell |, important to reassess the role of donor COeélls in the
activation, combined with the ability of the activated CDeklls to regulation of the transfusion-induced immunomodulation. At-
effectively present alloantigen, could provide an explanation f%mpts to inhibit the immune responses induced by transfusion
the rapidity of the recipient cell response. have involved developing filters to remove leukocytes or to treating
Previous studies have examined the ability of T cells to act § plood product with ultraviolet light or gamma irradiation to
antigen-presenting celfs.In particular, the ability of activated jmpair the immune responses. A recent study found that ultraviolet
human CD4 T cells to act as antigen-presenting cells has beggnt treatment and leukoreduction had equivalent effects in
examined because these cells, in contrast to murine*Gfls, reqycing the induction of alloantibodies after platelet transfusion.
up-regulate expression of MHC class Il molecules on activatiopgyever, these treatments only reduced the incidence of alloanti-
B-cell lymphoblastoid cells lines were compared with activategqdies from 45% in the control group to about 20% in the treated
T-cell clones for their ability to induce cytolytic effector cells from roups in the total cohort of patients. If the analysis was limited to
human responder T ceft8.The results of this comparison Showecgreviously pregnant women the incidence of alloantibodies was
that the use ohctivated T cells as antigen-presenting cglisferen-  oquced from 62% in the control group to about 33% in the groups
tially induced the generation of CD&nd CD4 cytolytic effector receiving treated platelets. It will be important to determine the
cells. In contrast, the use of B-cell lines as APCs preferentially,nact that the presence and function of any residual alloreactive
induced CD4 cells to become cytokine-secreting cells. Thigspa+ cells would have on the induction of recipient immune
finding suggests that, similar to our findings, activated T cellgsponses. Studies examining the role of limiting numbers of donor
provide signals that foster the development of cytolytic c&lls.cps+ cells on recipient immune responses in the murine model
Although the presence of CD40L on activated CDeells should  haye peen initiated in the laboratory. The transfer of allogeneic
provide appropriate costimulation for B cells, the additio”arﬂ/mphocytes is also used for therapeutic purpéed. better
costimulatory signal on activated donor CD4ells required for understanding of the elimination responses may allow for the
activation of recipient CD8 cells needs to be defined and studiegeyelopment of protocols that permit increased persistence of the
are underway to define this signal. donor cells that could lead to better therapeutic effects or permit
The persistence of donor lymphoid cells plays an important ro}gsponses using fewer donor lymphocytes. Thus, the ability of

in the immunologic consequences of the transfusion of blogehs+ celis to act as alloantigen-presenting cells could have both
products, and it has been proposed that persistence of donor cgligimental and beneficial effects.

may facilitate the establishment of tolerarfé€haracterization of

the recipient responses that cause elimination of the donor cetts

could allow for_ the development of protqcols thaf[ permit th%cknowledgment

prolonged persistence of donor cells. Previous studies had shown

that recipient CD8 cells were responsible for the rapid elimination would like to thank Jacqui Poore for her excellent technical
of fully allogeneic cells'® The studies described here show thaassistance.

Discussion
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