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The rejection mechanisms for fetal proislet allografts and pig proislet xenografts in mice are characterized 
by different intragraft cytokine mRNA profiles and cellular responses. Allograft rejection is predominantly 
CD8 T-cell-dependent and is associated with a Thl-type cytokine pattern (i.e., IFN-y, IL-2 but no IL-4 or 
IL-5 mRNA). In contrast, xenograft rejection is CD4 T-cell-dependent and is accompanied by a strong Th2-
type response (i.e., enhanced expression of IL-4 and IL-5 mRNA) and by marked eosinophil accumulation 
at the graft site. We have now examined and compared the regulatory role of IFN-y in both proislet allograft 
and xenograft rejection processes. The histopathology and intragraft cytokine mRNA profile of BALB/c 
(H-2 d) proislet allografts were examined in IFN-y-deficient and wild-type C57BL/6J recipient mice. The 
survival of pig proislet xenografts was also assessed in IFN-y - / - and wild-type hosts. Both proislet allo
grafts and xenografts were acutely rejected in IFN-y - / - and wild-type mice. Unlike the conventional allo
graft reaction, which lacks eosinophil infiltration, the rejection of proislet allografts in IFN-y-deficient hosts 
correlated with intragraft expression of IL-4 and IL-5 mRNA (i.e., a Th2-type response) and eosinophil 
recruitment. The rejection of proislet allografts and xenografts can therefore occur by IFN-y-independent 
pathways; IFN-y, however, regulates the pathology of the allograft reaction but not the xenograft response. 
The immune destruction of proislet allografts is not prevented by Th2 cytokine gene expression; instead, the 
latter correlated with the recruitment of unconventional inflammatory cells (eosinophils), which may play 
an accessory role in effecting graft injury. Significantly, the Thl-to-Th2-like switch resulted in the novel 
conversion of an allograft rejection reaction into a xenograft-like rejection process. 

Key words: Allograft; Xenograft; Proislet; Rejection; IFN-y deficient 

I N T R O D U C T I O N 

T h e T h l / T h 2 paradigm classifies activated C D 4 T 
cells on the basis of the pattern of cytokines secreted: 
T h l cells produce IL-2, IFN-y, and lymphotoxin , T h 2 
cells produce primarily IL-4 , IL-5 , IL-6, and IL-10, and 
both Th populat ions produce IL-3 , G M - C S F , and T N F 
(20). Similarly C D 8 T cells can also be classified as 
T l - or T2-l ike depending on their cytokine profiles (28) . 
Inf lammatory responses in vivo can be characterized by 
the repertoire of cytokines produced. For example , pro
tective immuni ty in C57BL/6J mice to cutaneous infec
tion with Leishmania major, a protozoan parasite, is 
C D 4 T-cel l -dependent and is character ized by a T h l re
sponse (high IFN-y, undetectable IL-4) (15); IFN-y 

alone has been shown to regulate the resistant pheno
type (2,40). In contrast , susceptibili ty to infection in 
B A L B / c mice correlates with a T h 2 response (high IL-4) 
(15). Such a correlat ion be tween opposing phenotypes 
and the presence/absence of T h 2 cytokine responses has 
provided in vivo support for the T h l / T h 2 paradigm. 

In relation to pancreat ic islet t ransplantation, the re
jec t ion of adult islet allografts is T-cell mediated and 
has been shown to be associated with m R N A expression 
for IL-2 and IFN-y (24) (i.e., a T h l - t y p e response) . W e 
have previously reported that the rejection of mur ine fe
tal proislet allografts is predominant ly a C D 8 T-cell-
dependent process (34) . In this model , also, rejection 
correlates with the intragraft expression of T h l - l i k e cy
tokine m R N A (IL-2, IFN-y) and absence of expression 
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of the T h 2 cytokines IL-4 and IL-5 (32). In contrast , the 
acute rejection of pig proislet xenografts is specifically 
associated with C D 4 T-cel l -dependent expression of 
m R N A for the T h 2 cytokines IL-4 and IL-5 (19). Using 
IL-2 gene knockout recipient mice Steiger et al. (38) 
failed to demonst ra te an essential role for IL-2 in the 
rejection of adult islet allografts. In the present study w e 
examine the role of IFN-y in the rejection of both prois
let allografts and pig proislet xenografts . Using IFN-y 
- / - recipient mice we have shown that the acute rejec
tion of nei ther proislet allografts nor xenografts requires 
IFN-y product ion; furthermore, in the context of proislet 
allografts, the absence of IFN-y gene transcription led to 
induced intragraft expression of Th2- type cytokine 
m R N A without inhibiting graft destruction. 

M A T E R I A L S A N D M E T H O D S 

Animals 

I F N - y - / - male mice ( 6 - 1 5 weeks old) (8) and corre
sponding wild-type C57BL/6J (B6; H-2 b ) male mice 
( 7 - 1 2 weeks old) were provided by the Animal Services 
Divis ion, T h e Austral ian Nat ional Universi ty (Canber
ra, Austral ia) and were used as transplant recipients . 
B A L B / c fetuses at 17 days of gestat ion and fetal piglets 
( S L A d d haplo type; 75 days of gestation) were used as 
donors of pancreas tissue for the isolation of proislets 
(33,35,37) . Pregnant S L A d d gi l ts/sows were obtained 
from the inbred pig colony mainta ined at the Animal 
Services Divis ion, The Austral ian Nat ional Universi ty, 
Canberra . This colony was derived from the inbred 
S L A d d herd (16) developed by Professor David H. Sachs 
(Boston, M A ) . 

Preparation and Transplantation of Fetal Proislets 

Proislets (islet precursors) were prepared from 
B A L B / c (H-2 d ) fetal pancreases (17 days of gestat ion) 
by col lagenase digest ion fol lowed by culture of the di
gested tissue in 10% C 0 2 , 9 0 % air for 4 days (35,37). 
Fetal pig proislets were prepared from fetal pig pancreas 
by col lagenase digestion fol lowed by organ culture of 
the digested t issue for 5 - 6 days in 10% C 0 2 , 9 0 % air 
(19,36). M o u s e proislets (four to six donor equivalents) 
and pig proislets (one tenth fetal pig pancreas equiva
lent) were transplanted beneath the kidney capsule of 
IFN - / - and wild- type C57BL/6J recipient mice (35,37). 

Harvest of Transplants for RNA Extraction 
and Immunohistochemistry 

Grafts were harvested from recipient mice at 3 - 1 4 
days posttransplant . For R N A extraction, approximately 
8 0 % of the transplant was stripped from the k idney and 
frozen in l iquid ni t rogen (19) . The remainder of such 
transplants or entire addit ional transplants were frozen 
in situ in liquid freon (preequil ibrated with liquid ni tro

gen) for histology and immunohis tochemis t ry . B A L B / c 
proislets and kidney t issue harvested from IFN-y - / - and 
wild- type C57BL/6J mice were also frozen in liquid ni
trogen as control t issues for R N A extraction and subse
quent analysis of cytokine m R N A by RT-PCR. 

Histology and Immunohistochemistry 

Freon-frozen graft t issue was sectioned (6 p, thick
ness) and stained for the presence of infiltrating C D 4 
and C D 8 T cells using avidin-biot in-peroxidase immu-
nostaining methods (33). Eosinophi ls were identified in 
control sections incubated with P B S due to their h igh 
level of endogenous peroxidase activity (19,33,36). Im
munosta ined sections were counterstained with M a y e r ' s 
hematoxyl in . Addit ional frozen sections were stained 
with hematoxyl in and eosin to assess graft integrity/re
ject ion. 

RNA Extraction and Reverse Transcription 

Total graft/tissue R N A was extracted using the guani-
dine isothiocyanate method (6) and reverse transcribed 
as previously descr ibed (19,33) . Grafts to be directly 
compared were reverse transcribed concurrent ly using 
the same reverse transcriptase mix; c D N A samples were 
stored at - 2 0 ° C . 

PCR Analysis 

Semiquant i ta t ive po lymerase chain reaction (PCR) 
was performed as previously described (19,32). In brief, 
c D N A (20 ul ) was amplified in a 50-u l react ion vo lume 
containing 0.2 m M (each) dNTPs , 1-5 m M M g C l 2 , 
0 . 4 -1 u M primers , 1.4-2.75 U Taq (Biotech. Interna
tional, Austral ia) , and reaction buffer (supplied with en
zyme) . The reaction mix was overlaid wi th mineral oil 
(Sigma) ; 10 ul aliquots of the reaction mix were sam
pled at 5-cycle intervals from 20 to 45 cycles. Standard 
reaction parameters were 96°C (1 min) , 5 5 - 7 2 ° C (1 
min) , 72°C (1 min) . Pr imers for P-actin were used as 
controls to indicate that there were similar levels of am-
plifiable c D N A in t issue samples . Anneal ing tempera
tures and nucleot ide sequences of the pr imer pairs were 
as previously described (32,33), with the fol lowing ex
cept ions: 

IFN-y A G A A G T A A G T G G A A G G G C C C A G A A G and 
(54°C) A G G G A A A C T G G G A G A G G A G A A A T A T ; 
IL-5 T T G A C A A G C A A T G A G A C G A T G A G 
(64°C) C T T C C A T T G C C C A C T C T G T A C T 

Tissues used as posit ive controls for m R N A expression 
were Con A (2 ug /ml) and P M A (5 ng/ml)-act ivated 
m o u s e spleen cells (IL-2, IFN-y, IL-4, IL-10, and P-ac
tin), W E H I - 3 B cells (IL-3), and D10 .G4.1 cells (IL-5) 
(33) . P C R products were size-fractionated by electro
phoresis through 1.5% agarose gels; the gels were 
stained in e thidium bromide solution (2 (ig/ml) for 



ROLE OF IFN-y IN PROISLET GRAFT REJECTION 367 

1 0 - 2 0 min and photographed under U V il lumination. 
The sizes of the P C R products were verified against a 
marker of known standards (1-kb D N A ladder, Gibco , 
BRL, Life Technologies Inc., Gai thersburg, M D ) . 

R E S U L T S 

Histologic and Immunohistochemical Analyses of 
BALB/c Proislet Allografts and Pig Proislet Xenografts 
in IFN-y —/- Recipient Mice and Wild-Type B6 Hosts 

Proislet Allografts in IFN-y -/- and Wild-Type B6 
Hosts. B A L B / c proislet allografts t ransplanted to wild-
type B 6 recipient mice contained intact developing islet 
t issue and duct epi thel ium at 3 days post transplant (Ta
ble 1). D a m a g e d islet t issue was visible at 5 - 7 days 
post transplant and correlated with marked C D 4 and C D 8 
T-cell infiltration of the grafts. Peak infiltration by C D 4 
and C D 8 T cells occurred at 8 days and there was n o 
evidence of graft t issue remaining by this t ime (Fig. l a ) . 
By 2 weeks posttransplant , only scar tissue remained at 
the graft site and there was little evidence of mononu
clear cell infiltration. Eosinophi ls were not detected at 
any t ime point throughout the course of the rejection 
response in B 6 recipient mice (Table 1, Fig. l b ) . In IFN-
y - / - t ransplant recipients, intact developing islet t issue 
and duct was observed at 3 - 4 days posttransplant . Ev i 
dence of some cellular infiltration into islet t issue and 
duct was detected at 5 days posttransplant; gross islet 
and duct destruction at 6 days correlated wi th peak cel
lular infiltration of the graft. F r o m 6 to 10 days , the cell 
infiltrate contained numerous eosinophils (Fig. Id ) ; C D 4 
and C D 8 T cells also part icipated (see Tab le 1). Gener
ally, there was no evidence of graft t issue from 7 days 
post transplant . L ike wild- type B 6 recipients , IFN -y - / -
mice acutely rejected B A L B / c proislet allografts (Fig. 
l c ) . In contrast to the wild-type rejection reaction, IFN-
y - / - hosts displayed an intense eosinophil response to 
al logeneic proislet t issue; in addit ion, the peak C D 8 
T-cell infiltrate identified at 6 - 8 days in wild- type mice 
was not detected in IFN -y - / - recipient mice . These 
findings indicate that IFN -y gene transcription is not es
sential for allograft destruction; however , absence of 
IFN -y significantly alters, at the cellular level, the phe
notype of the immune response. 

Comparison of Proislet Allografts and Pig Proislet 
Xenografts in IFN-y —/— and Wild-Type B6 Hosts. Xe
nografts of pig proislets were complete ly rejected by 7 
days post transplant in wild- type B 6 recipient mice (Fig. 
2a). At 7 - 1 4 days posttransplant , the cellular infiltrate 
was composed mainly of C D 4 T cells and eosinophils 
(Fig. 2b) ; C D 8 T cells were a minor componen t of the 
rejection reaction (see Table 1). Similarly, pig proislet 
xenografts were also acutely rejected by 7 days in IFN-
y - / - transplant recipients (Fig. 2c) ; the immunopatho l -

ogy of the xenoreject ion response was essentially identi
cal to that displayed by the wild-type hosts (i.e., the 
grafts were invaded predominant ly by C D 4 T cells and 
eosinophils) (Fig. 2d) . Compar i son of the allograft and 
xenograft react ions in the wild- type B 6 mice (Table 1) 
identifies several major differences: whereas allograft 
rejection is characterized by a major involvement of 
C D 8 T cells, C D 4 T cells, and the absence of eosinophil 
recrui tment to the graft site, the xenograft rejection reac
tion is dis t inguished by intense eosinophil accumulat ion, 
C D 4 T cells, and a minor C D 8 T-cell response. These 
disparit ies are consistent with the differences observed 
be tween the rejection of proislet allografts and xeno
grafts in C B A / H recipient mice (32). Unl ike the allo-
and xenoreject ion react ions in C B A / H recipient mice 
(32), the t empo of these two rejection processes in the 
B 6 recipient mice was similar. In addit ion, the cellular 
response subsided more quickly fol lowing allograft de 
struction in B 6 recipients; an intense cellular infiltrate 
persisted at 2 weeks postxenotransplantat ion but had dis
sipated by the same 2-week t ime point after al lotrans
plantation. Significantly, the rejection of proislet allo
grafts and pig proislet xenografts in IFN -y - / - m ice 
showed the striking similarity of an intense eosinophil 
response; furthermore, like the weak C D 8 T-cell re
sponse to proislet xenografts, the C D 8 T-cell reaction to 
proislet allografts was dampened in IFN -y - / - hosts . 
These findings indicate that in the absence of IFN -y 
gene transcription/translation, the proislet allograft re
sponse is t ransformed into a "xenograft- l ike" reaction. 

Cytokine mRNA Profile in Proislet Allografts 
Harvested From IFN-y -/- and Wild-Type B6 
Transplant Recipients 

Figure 3 compares the cytokine m R N A expression in 
rejecting B A L B / c proislet allografts taken from IFN -y 
- / - and wild- type B 6 recipient mice at 3 - 1 0 days post-
transplant. Compared to wild- type B 6 recipients, IFN -y 
- / - hosts showed intragraft expression of IL-4 m R N A 
(day 6 and day 8). In contrast to B 6 hosts , which failed 
to exhibit IL-5 m R N A , IL-5 transcripts were strongly 
detected at days 4 - 1 0 post t ransplant in IFN -y - /— recipi
ent mice , with peak expression at day 8. There were n o 
differences in the kinetics of IL-10 transcript expression 
be tween the two recipient strains; onset of expression of 
IL-2 and IL-3 m R N A was delayed by 1 day in IFN -y 
- / - d e f i c i e n t mice . Whereas IFN -y t ranscripts were 
identified at days 5 - 8 post t ransplant in wild- type mice , 
there was no expression in IFN -y - / - transplant recipi
ents . These findings demonst ra te that in the absence of 
IFN-y, the transcription of IL-5 and IL-4 was induced in 
response to a proislet allograft. This expression of Th2 -
type cytokines correlates with the unconvent ional re
crui tment of eosinophils in the allograft reaction in IFN-
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Figure 1. Rejection of BALB/c proislet allografts at 8 days after transplantation to wild-type B6 (a, b) and IFN-y - / - (c, d) 
recipient mice; note absence of eosinophils in (b) and numerous infiltrating eosinphils (E) in (d). Only remnants of donor tissue 
(R) can be identified in (a) and (c). (a, c) Hematoxylin and eosin, x l08 ; (b, d) PBS, x l08 . 

y - / - recipient mice (see Table 1) and resembles the 
cytokine profile that characterizes rejecting proislet xe
nografts in both C B A / H and B6 recipient mouse strains 
(19,32,33). 

D I S C U S S I O N 

The conventional rejection of proislet allografts, like 
adult islet allografts (24), is characterized by a T h l - t y p e 
response with enhanced expression of IFN -y m R N A 
(32). Our present study demonstrates acute rejection of 
proislet allografts in IFN-y-deficient mice, thereby indi
cating that allograft destruction is not dependent on 
IFN-y transcription or translation. Interferon-y has been 
shown by others to increase expression of M H C class I 
antigen(s) on adult islets, thereby rendering them more 
effective targets for C D 8 T-cell-mediated attack (14). 
We suggest that in the case of proislet allografts in 
IFN-y - / - hosts, either such an increase in class I M H C 

antigen expression on proislet cells is not required or 
is induced by one or more other cytokines. Of further 
significance in the present study were our findings that 
the intragraft cytokine m R N A profile and the phenotype 
of graft infiltrating cells in IFN -y - / - recipients was dra
matically altered, compared to corresponding wild-type 
B 6 hosts . In contrast to wild-type recipients, which dem
onstrated no eosinophil accumulat ion, allograft rejection 
in IFN -y - / - mice was characterized by prominent eo
sinophil infiltration and by a less vigorous C D 8 T-cell 
response. The most striking difference be tween the cyto
kine profiles was the expression of IL-5 and IL-4 m R N A 
in IFN -y - / - mice but not in wild-type recipients. The 
kinetics of IL-4 and IL-5 m R N A expression in IFN -y 
- / - hosts correlated with the influx of eosinophils into 
the graft site. Enhanced in vitro product ion of T h 2 cyto
kines (IL-4, IL-5) by spleen cells has previously been 
reported following infection of IFN -y - / - mice with in
fluenza virus (12). Abnormal accumulat ion of eosino-
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Figure 2. Acute rejection of pig proislet xenografts at 7 days posttransplant to wild-type B6 (a, b) and IFN-y - / - (c, d) 
recipient mice; note prominent recruitment of eosinophils (E) to the graft site in both recipient mouse strains (b, d). CI, cell 
infiltrate; K, kidney, (a, c) Hematoxylin and eosin, x l08 ; (b, d) PBS, x l06 . 

phils has also been correlated with induction of T h 2 cy
tokine transcripts in immediate ly vascularized cardiac 
allografts undergoing rejection in C D 8 T-cell-depleted 
hosts (4). Likewise , the i m m u n e destruction of neovas-
cularized proislet allografts is not prevented by T h 2 cy
tokine gene expression. 

Pig proislet xenografts, like xenografts of pig islet
like cell clusters (30), were acutely rejected in IFN-y-
deficient recipient mice . In compar ison to proislet allo
grafts, the cellular response to pig proislet xenografts in 
IFN-y - / - and wild- type B 6 mice was identical; total 
graft destruction was achieved by 7 days and charac
teristic eosinophil infiltration was exhibi ted by both re
cipient strains. Xenograft rejection and eosinophil re
crui tment were therefore IFN-y independent . W e have 
previously reported that the mobil izat ion of eosinophils 
during xenorejection was directly attributable to the Th2 
cytokines IL-5 , IL-4, and IL-3 (33). W e suggest that eo
sinophil recrui tment into rejecting proislet allografts in 

IFN-y - / - mice also appears to be regulated by intragraft 
expression of IL-4 and IL-5 m R N A . W e further specu
late that during the conventional immune response to 
proislet allografts (i.e., in wild-type hosts) , the expres
sion of T h 2 cytokine m R N A is depressed by marked 
IFN-y production; consequent ly , eosinophils are not re
cruited. This notion is consistent with the IL-5-associ-
ated recrui tment of eosinophils into the a i rways of anti
gen-treated mice and, conversely, the inhibition of this 
eosinophil response following host t reatment with aero
solized IFN-y (21). Previously we have reported that eo
sinophils are not essential for the rejection of pig proislet 
xenografts because xenodestruction occurs in their ab
sence (33). Similarly, eosinophils are not essential for 
the rejection of proislet allografts; nevertheless, their re
crui tment in IFN-y - / - mice acts as a sentinel for identi
fying a Th2- type cytokine response. This study demon
strates that in the presence of a normal T-cell repertoire, 
the intragraft cytokine profile and the immunopathology 
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at 30 cycles. Control tissues were KO, IFN-y - / - kidney; WT, wild-type B6 kidney; 
P, BALB/c proislets. 

accompanying proislet allograft rejection can be pro
foundly altered wi thout inhibit ing graft destruction. W e 
report the novel finding that in IFN-y gene knockout 
recipient mice , allograft rejection is conver ted into a xe-
nograft-like reaction. 

A number of experimental models of inflammation, 
including ant igen-induced airway hyperresponsiveness 
(10,11) and parasite infection (5,9,29), have provided 
support for the T h l / T h 2 paradigm in the potentiat ion/ 
inhibition of protective immune responses ; such studies 
have also identified a key regulatory role for IFN-y 
(2,9,40). Our present study, on the other hand, shows 
that a l though induced expression of an atypical Th2- type 
cytokine response altered the immunopathology of the 
allograft reaction, graft destruction persisted. Thus , in 
the case of pancreat ic islet t issue allografts, the pres
ence/absence of T h 2 cytokine transcripts does not deter
mine the differentiation of nondestruct ive and destruc
tive immune responses, respectively. The capacity for 
the T h l / T h 2 paradigm to adequately explain the rejec
tion or acceptance of other types of tissue transplants 
has been controversial (7,22,26). For many different tis
sues and organs , graft rejection is associated with a T h l -
type cytokine response (3,4,24,31). Consequent ly , a ma
jor endeavor in the transplantation field has been to 
identify condit ions that will divert the cytokine response 

to a tissue or organ allograft away from a T h l bias and 
towards a Th2- type profile. A number of studies have 
correlated survival of heart allografts in rodents with a 
Th2- type cytokine profile (31,39); alternatively, allo
graft rejection has been inhibited by a combinat ion of 
t reatments including the administrat ion of T h 2 cytokine 
(18). In contrast , some organ allograft models in which 
T h 2 cytokines have been induced have either failed to 
show allograft survival (27) or at best have demon
strated a delay in rejection (13,17,25). Steiger et al. (38) 
demonstrated islet allograft rejection in IL-2 knockout 
recipient mice without upregulat ion of the Th2 cytokine 
IL-4 ; in that mode l , therefore, the capacity for T h l - t o -
T h 2 profile switching to modify allograft ou tcome or 
pathology could not be addressed. Nevertheless , demon
stration of long-term islet allograft survival and function 
following C T L A 4 F c therapy in IL-4 knockout mice 
clearly indicated that IL-4 gene expression and hence a 
Th2 cytokine response was not required to prevent allo
graft rejection (23). The present study is novel because 
it represents the only model of neovascular ized pancre
atic islet t issue allotransplantation in which direct induc
tion of a T h 2 cytokine pattern has been achieved; w e 
clearly demonstra te that a polarized Th2- type response 
fails to prevent allograft rejection and instead elicits m o 
lecular and cellular responses analogous to a xenograft 
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rejection reaction. It is also significant that in a previous 
study of p ig proislet xenotransplantat ion in IL-4 gene 
knockout recipient mice w e demonst ra ted the conver
sion of a Th2-biased cytokine response to a T h l - t y p e 
response , wi thout prevent ing xenorejection (33). B e 
cause the kinetics of the rejection of proislet xenografts 
and allografts are very different (xenorejection occurs 
m u c h quicker) (19,32) , it is l ikely that the destructive 
mechan isms are also dissimilar; for this reason separate 
examinat ion of the role of cytokine profiles in the allo
graft reaction has been mandatory . Our previous xeno
graft analyses together wi th our present study of proislet 
allograft rejection clearly indicate that polar izing cyto
kine responses away from the convent ional profile (Th2 
or T h l ) does no t dictate the suppression of pancreat ic 
islet transplant rejection. Consequent ly , our in v ivo data 
suggest that whereas the cytokine pat tern influences the 
composi t ion of the inf lammatory react ion it does no t 
consti tute the tr igger for initiating destruction of proislet 
allografts and xenografts (i.e., our in vivo data do not 
support the T h l / T h 2 parad igm) . 

Ablat ion of IL-2 gene express ion (38) or, as shown 
in the present study, of IFN-y gene expression has failed 
to prevent the rejection of pancreat ic islet t issue allo
grafts (i.e., nei ther of these individual T h l cytokines 
a lone regulates allograft rejection). Nevertheless , we 
have demonst ra ted that IFN-y regulates the pathology 
of the allograft bu t no t the xenograft rejection reaction. 
A h m e d et al. (1) have reported that islet allograft rejec
tion proceeds in the absence of both perfor in/granzyme 
and Fas /FasL cytolytic pa thways of destruction. T o 
gether these findings suggest that the mechan i sm of re 
jec t ion for pancreat ic islet t issue allografts can be modi 
fied qualitatively by the intragraft cytokine profile; the 
actual process of t issue destruct ion m a y result from one 
or more inf lammatory mediators (derived from the graft 
infiltrating cells) or from some alternative cytolytic 
mechan i sm. It is evident that IFN-y plays no regulatory 
role in proislet xenograft rejection; however , w e have 
previously reported that the T h 2 cytokines, IL-4 , IL -5 , 
and IL-3 , influence the pathology of the convent ional 
xenograft reaction (33). The rejection of both pancreat ic 
islet t issue allografts and xenografts is T-cel l-dependent; 
whi le it is clear that different T cel l-derived cytokines 
control the cellular composi t ion of the rejection response 
to allografts and xenografts, it is apparent that the mech
an ism of t issue destruct ion is regulated by other factors. 
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