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Summary

Background Short-term treatment with leflunomide is effective in suppressing antigen-
specific antibody production and allergen-induced bronchoconstriction after sensitization.
This agent may thus have a role in future primary prevention strategies in allergic disease.
Objective The current study aimed to determine whether long-term oral treatment with
leflunomide prevents allergic sensitization permanently.

Methods After sensitization with ovalbumin, six groups of rats=£ 31) were treated daily

with leflunomide or diluent for up to 30days. Ovalbumin-specific IgE and IgG were
determined weekly for at least 2 weeks after cessation of treatment. T lymphocytes from
another 21 animals were stimulater vivowith ovalbumin or concanavalin A.

Results Ovalbumin-specific IgE and IgG were lower during treatment with leflunomide
compared with controlsR< 0.002) but increased after the cessation of treatment. Antigen-
specific T-cell proliferation was decreased in cells obtained from leflunomide treated
animals P<0.05), but not when stimulated with concanavalin A. Eosinoghi 0.0001)

and neutrophil < 0.02) numbers in bronchoalveolar lavage 24 h after allergen challenge
were lower in the leflunomide treated animals.

Conclusions Leflunomide prevents antigen-specific immunoglobulin production after
sensitization during treatment, inhibits allergen-induced airway inflammation and
diminishes antigen-specific T lymphocyte proliferation.
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Introduction involved in the regulation of IgE production [2] and play

. . . n important rol immunoregulators in hm 4].
The interaction between environmental allergens and thé portant role as unoregulators in asthma [3,4]

. o ith increasing knowledge of the cellular and molecular
immune system is critical to the development of human_. . . : L
._signals responsible for the induction of allergic inflamma-

. ; : . : . ation, efforts have been made to develop agents which may
tion of reversible airway obstruction, increased alrway . - ile to interfere with these pathways

responsiveness to various stimuli, and airway inflammation . s Ion
The isoxazole derivative leflunomide is a novel and

[1], and is characterized by the production of antigen- T .
specific immunoglobulins (Ig), mostly IgE. T lymphocytes effective |mmunomodula_ttory and anu—mflammatory sub-
! ' stance that holds promise as a therapeutic agent. It has

and their products have been shown to be intimatel ) .
P Yeen demonstrated to have prophylactic and therapeutic

Correspondence: Dr P. D. Sly, TVW Telethon Institute for Child Health ?ffeCtS n Fhe treatment of Several_an'_mal models of auto-

Research, PO Box 855, West Perth 6872, Western Australia. immune disease [5,6] and graft rejection [7-9] as well as
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being safe and effective in clinical trials of human rheuma-ggnsitization (0.1 mg OA +50 ng ricin i.p.)

toid arthritis [10]. While its full spectrum of activity is 1

unknown, leflunomide is known to inhibit the proliferation Y Control (nes) % x X X X

of T lymphocytes [11,12]. It is well absorbed orally in rats d0-d30 (n=5) % % X X X X

[13] and in humans [10] and undergoes rapid biotransforma-  d0-d20 (n=5) A

tion, preferentially to the active metabolite A77 1726 [14]. do-d10 (n=5) X X X X X
In our previous studies [15], A771726, the primary dO—dS(TS)x """"""" Koo X X

metabolite of leflunomide, has been shown to be effective =~ —— XX Xe-ee X X

in suppressing antigen-specific antibody production when d5.'.d..1.9.(”;6)x ______ NS X X X

given for a period of 5 days after sensitization with ovalbu- 10 20 30 40 50

min. In addition, the early phase airway response to allergen
challenge (which occurs within minutes after inhalation of
antigen and lasts up to 1 h [16] was largely diminished in theFig. 1. Study design. Animals were sensitised on day 0 and
A77 1726 treated rats, and the sensitization of mast cell§ubsequently received daily oral doses of either leflunomide
in vivo was inhibited in these animals. These data strongly Mg/kg in 0.2mL carboxymethyl cellulose (CMC) [solid lines]
suggest that A77 1726 is able to prevent allergic sensitiza® CMC alone [dotted lines]. X, time points where ovalbumin-
tion and to decrease the heightened airway responsiveneSecific IgE and IgG titres were determined.
seen following allergen challenge. However, it is not known
whether these effects are long-lasting or whether leflunoactively sensitized on day 0 (dO) by intraperitoneal (i.p.)
mide only temporarily decreases the immunological andnjection of 100ug ovalbumin (OA) in PBS, along with
physiological responses to sensitization. Addressing thi§0 ng of the IgE selective adjuvant ricin.
guestion, we designed a study to investigate whether long-
term oral treatment abolishes the antigen-specific immuno- . .
globulin production after sensitization; whether this eﬁectLong-term oral dosing of leflunomide
persists after stopping the drug; and what is the optimaFive groups of ratsn= 26) were treated with daily doses of
duration of treatment. leflunomide 5mg/kg bodyweight, dissolved in 0.2mL
The production of cytokines from THike T cells are sterile carboxymethyl cellulose (CMC) given orally for
central to the production of allergen-specific IgE antibodiesperiods up to 30 days (Fig. 1). The control group consisted
and have been shown to play an important role in theof five animals, receiving 0.2 mL CMC daily for 30days.
development of eosinophilic inflammation of the airwaysBlood was obtained from tail veins, beginning on day 12
[17]. The relevant allergen is presented to the T cells, whichafter sensitization, and subsequently weekly for at least 2
then become activated and undergo proliferation. Leflunoweeks after cessation of drug administration. For bleeding
mide has been shown not to inhibit T cell production of IL-4 the animals were anaesthetized.
[18, 19], but to inhibit the production of antigen-specific IgE
[15]. Protein antigens, such as ovalbumin, house dust mit
and grass pollens, are T cell dependent and cannot directly
activate B cells. In order to understand how leflumonideOA-specific IgE titres were estimated by ELISA accord-
decreases the production of allergen-specific IgE, weng to the method of van Haltereatal. [20]. Briefly,
studied both allergen specific and non-specific T cell pro-microtitre plates (Falcon flexible assay plate 3912,
liferation ex viva Finally, as the definite proof that lefluno- Becton Dickinson, CA, USA) were coated overnight at
mide inhibits allergic sensitization, we measured the influx4°C with mouse antirat IgE in PBS (ig/mL). Doubling
of inflammatory cells into the airways 24 h after allergendilutions of standards (rat serum identified to be of high
challengein vivo. IgE titre by passive cutaneous anaphylaxis assay) and
samples were added and incubated for 3 h. Digoxigenin
conjugated OA was added (1:1000) and incubated for
1h, followed by sheep antidigoxigenin conjugate
(1:1000) for 1h. The peroxidase substrate TMB was
used for colour development and the plates were read
Our study was approved by the Institutional Animal Ethicsspectrophotometrically at 450 nm with an ELISA plate
Committee. Experiments were performed in 52 inbred maleeader (Automated Microplate Reader EL311, BIO-TEK
Brown Norway (BN) rats (age 14—17 weeks). The animalsinstruments Inc., VT, USA). Titres were expressed as
were housed under specific pathogen free conditions angciprocal log titres. OA-specific 1gG were determined
were allowed to feed and drinkd libitum All rats were by haemagglutination of OA-coupled sheep red blood

Days after sensitization

erum antibody measurements

Methods

Animals and sensitization

© 1998 Blackwell Science LtdClinical and Experimental Allergy28, 758—764



760 T. Uhligetal.

cells and titres expressed as reciprocal ,ldfre as for antigen response. Experiments were performed in

previously described [21]. triplicate for each variable and means were determined.
Titres of 1gG1, IgG2a and 1gG2b were estimated by

ELISA. After coating the plates overnight with OA in |nhalational allergen challenge and isolation of cells in

PBS fetal calf serum was added for blocking. Samples an@ronchoalveolar lavage fluid

standards (rat 1gG1, IgG2a and IgG2b, PharMingen, San ] i i

Diego, CA, USA) were added in doubling dilutions. Bioti- 1€n Of the above animals, five of which had been treated

nylated anti-lgG 1, anti-lgG2a and anti-lgG2b (PharMin-W'th leflunomide and f|ve.W|th QMC orally for_lOda)_/s,

gen, San Diego, CA, USA) were added and incubated for ¥€reé exposed to 1% OA (diluted in PBS) for 30 min within a

h. After incubation with streptavidine-HPO conjugate for 1 TRI-R respiratory infection system (TRI-R Instruments

h TMB was added and the reaction was stopped with 1 mnc., NY, USA) 24 h prior to bronchoalveolar lavage (BAL).
H,SO,. The plates were read at 450 nm. BAL was performed according to the method of Heital.

Total IgG was determined by ELISA. After coating [22]. Total and differential cell counts were determined.

microtitration plates (Linbro/Titertek E.I. A. ICN Biomedi-
cals Inc., Costa Mesa CA, USA) with rabbit antirat IgG for Drugs and chemicals
6 h and blocking with 2%BSA in PBS overnight doubling
dilutions of standards and samples were added and inc

bated for 2 h. Subsequently, biotinylated sheep antirat Ig ized), ricin, Tween 20, rabbit antirat IgG, and CMC were

was addgd for1 h,'followed py incubation with streptavidin- obtained from Sigma Chemical Co. (St Louis, MO, USA).
horseradish peroxidase conjugate. TMB was used for colo%Iouse (monoclonal) antirat IgE was supplied by Biosource
development and the plates were read at 450 nm. (Camarillo, CA, USA), BSA from CSL (Parkville, VIC,
Australia), rabbit antirat IgG from RPMI 1640 from GIBCO
Lymphocyte proliferation BRL (Glen Waverley, VIC, Australia), antirat IgG1, antirat
IgG2a and antirat IgG2b from PharMingen (San Diego,
CA, USA), Digoxigenin-3e-methylcarbonyl—aminocaproic
acid-N-hydroxysuccinimide ester and anti-digoxigenin-POD
Fab fragments from Boehringer Mannheim GmbH (Man-
nheim, Germany) and TMB Peroxidase Substrate and Solu-
tion B from Kirkegaard & Perry Laboratories (Gaithersburg,

t - : .
: X . MD, USA). Biotinylated sheep antirat IgG and streptavidin-
in 0.2 ImL dCI\f/IC da:cllyhfroln}l day tho day 1(;)' F'_Ve ?f the horseradish peroxidase conjugate were bought from Amer-
control and five of the le umonide treate animals Weresham, Sydney, NSW, Australia. Pentobarbitone sodium
bled on day 10 for the determination of OA-specific IgE and(LethabarB) was purchased from Virbac (Peakhurst, NSW
IgG levels, and then were sacrificed with 1 mL pentobarbi- ' ’

) : . . Australia). Sterile gauze for passage of tissues was obtained
tone sodium. The other five control and six leflunomide ) 9 b 9

. o ~~from Plastok, UK. Well plates for bulk cultures were
treated animals were bled and sacrificed on day 14, i. P

4d f . L h nod hvmi urchased from Costar and human recombinant IL-2 from

ays qter stopping treat'ment. ymph nodes (parathymi etus corporation, CA, USA.

mediastinal and mesenteric) were aseptically removed from

animals into cold DAB/0.2% BSA (DAB- PBS+ 0.1ug/ o )
Statistical analysis

mL Mg and Ca chloride). Single cell suspensions were

prepared by passage of tissues through sterile gauzphe data are presented as meahsem, and statistical
(125pm) followed by centrifugation and lysis of red blood comparisons among several means were performed using
cells with NH, CL and used for T cell proliferation assays. single-factor or two-factosnova as appropriate. To analyse
the relationship between variables, linear regression analy-
Proliferation assay sis was performed using the technique of least squares. A

Lymph node cells were cultured atx4.0° per microtitre  p.value<0.05 was considered statistically significant.
well with RPMI containing 10°M 2-ME plus antibiotics

and supplemented with 5% normal rat serum. Cells Wergs asiits
stimulatedn vitro with OA at 100ug/mL or concanavalin A
(ConA) at 5ug/mL (as positive control), or with media
alone. Cultures were pulsed with tritiated thymidine at
0.5uCilwell after 4days and then incubated for a further Antibody levels

18 h prior to harvesting and counting in a protocol optimizedNo OA-specific IgE and IgG antibodies were detectable

Leflunomide was a generous gift from Hoechst AG (Wies-
yaden, Germany). OA (grade V, crystallized and lyophi-

Preparation of cells
Twenty-one additional animals were sensitized with OA
and ricin on day O (see above). The control gronp-=(L0)

received 0.2mL CMC daily from day 0 to day 10. Eleven
animals were treated with leflunomide 5 mg/kg body weigh

Long-term oral treatment with leflunomide
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Fig. 2. Ovalbumin-specific IgE levels during long-term daily oral ‘21 B
. . X . : 0
treatment with leflunomide. Control animals received the diluent 19G 1 IgG 2a IgG 2b

carboxymethyl cellulose orally, whilst five groups of animals were
treated with leflunomide for different periods. The dotted line kg 4. Ovalbumin (OA)-specific IgG isotype levels in animals
represents the IgE level below which no significant changes inyeated with leflunomide (open bars) from day 0 to day 20 after
resistance in response to inhalational ovalbumin challenge havgansitization and control animals (filled bars). (a) Day 12 after
been found (unpublished data). IgE titres of leflunomide treatedsasitization, (b) Day 33 after sensitization. All three OA-specific
animals were lower compared with controls at all time points |G jsotypes were significantly decreased compared with controls
unless marked n$<0.005). on both occasions. P<0.0002, **P <0.0001.

before sensitization. OA-specific IgE and 1gG levels wereincreasing and had achieved levels above that previously

significantly lower on day 12 in all leflunomide treated associated with an acute phase response to allergen

groups compared with control$&0.0001, Figs 2 & 3). challenge (Fig. 2).

During the first phase of treatment with leflunomide specific In the animals treated with leflunomide from d0 to d20 all

IgE levels further decreased in the groups treated from dO tisotypes of ovalbumin-specific 1gG were significantly

d20 and dO to d30, respectively, and remained low duringliminished on two different time points (day 12 and day

treatment in all groups. After cessation of treatment IgE an®3) after sensitization compared with controls (Fig. 4a&b).

IgG titres increased in all leflunomide treated animals (FigHowever, the concentration of total IgG was not signifi-

2 & 3). Treatment with leflunomide starting 5 days after cantly different between the control group and the lefluno-

sensitization resulted in the shortest suppression of specifinide treated group on day 12 (3.320.16 mg/mL vs

antibody production whereas the effect was most prolonge@.99+ 0.25 mg/mL).

in the animals treated from dO to d30. OA-specific IgE and

IgG levels in the groups treated from dO to d20 and from dOLymphocyte proliferation

to d30 were still significantly lower compared with controls Lymphocytes obtained from animals treated with lefluno-

on day 54 post sensitizatior? € 0.001), but were clearly mide (day 10) showed a fourfold lower proliferation when

stimulated with  OA compared with controls

14 (13336=271cpm vs 53669 11083 cpm, P<0.03). In

12 contrast, after stimulation with concanavalin A no signifi-

10k cant differences were found between both groups
QO (13305+ 1617 vs 13163 453, respectively). Ninety-six
% 8- hours after cessation of treatment (day 14), lymphocyte
2 6 proliferation was not significantly different between treated
- 4L and control animals aftein vitro stimulation with OA

2L (8657+ 523 cpm vs 10935 737cpm,P=0.07).

0 | | |

| | |
10 20 30 40 50 60

Days after sensitization Cellular content of BAL fluid
Fig. 3. Ovalbumin-specific 1gG levels during long-term daily oral BAL fluid recovered from leflunomide treated animals

treatment with leflunomide. For a description of the groups ofhich had been exposed to a 1% aerosol of OA 24h

animals see Fig. 2. IgG titres of leflunomide treated animals werd€efore, had _ 15-fold lower total numb_ers of eosinophils
lower compared with controls at all time poin3<0.005). compared with controls. Total neutrophil and mononuclear

© 1998 Blackwell Science LtdClinical and Experimental Allergy28, 758—764
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Table 1.Inflammatory cells in bronchoalveolar lavage fluid recovered from sensitized rats 24 h after inhalational challenge with
ovalbumin. Percentages of the total cell counts are shown in parentheses

TCC Macrophages Neutrophils Monocytes Eosinophils Lymphocytes
(10%) (x10°) (x10°) (x10°) (x10°) (x10°)
Leflunomide 109@- 120 834+ 92 15.5+ 5.1 ** 53*x19 *25.7+ 6.4 *** 198.4+31.8
(76.6+ 1.8%) (1.3+ 0.3%) (0.5*+ 0.2%) (2.2+ 0.4%) (18.2+ 1.9%)
Controls 1638+ 230 967.8+ 146.9 61.3- 15.1 10.7+ 3.4 409.0+ 50.4 185.4+43.4
(58.8+ 1.9%) (4.0+ 1.1%) (0.9+ 0.2%) (25.3+ 1.3) (11.0+ 1.2%)

*P<0.05, *P<0.02, ** P<0.0001

leucocyte counts were also significantly decreased (Table 13uggest that leflunomide does not function selectively on
BAL total cell counts tended to be lower in the leflunomide either TH, or TH, type responses to effect the balance
treated group (1.020.12x10° vs 1.64+ 0.23x10P, between these populations. This is consistent with studies
P<0.07). showing that synthesis and release of cytokines from d
TH, lymphocytes is not effected by leflunomide although
the ensuing action of these cytokines may be antagonised by
the drug [18]. Since total IgG levels are not effected we
In the present study, utilizing a rat model of asthma, we havesuggest that its action is antigen-specific but not generally
shown that long-term oral treatment with leflunomide tran-suppressive of antibody responses. Evidence in the literature
siently inhibits specific antibody production after allergic suggests that leflunomide acts on B cells during the active
sensitization and diminished the influx of inflammatory antibody-secreting stage not in the early differentiation
cells into the airways 24 h following inhalational allergen stage of development [28]. Recovery of antibody levels on
challenge. During treatment with leflunomide, antigen-stopping the drug (Figs 2 and 3) is supportive of a temporary
specific proliferation of T cells was inhibited. T cell pro- block of cell cycling rather than a terminal or toxic effect on
liferation in response to mitogenic stimuli was unaltered.B cells. IgE antibody levels are seen to start increasing
Although a critical role for T cell clonal expansion has not almost immediately on stopping treatment and are heading
been established in allergen-induced airway inflammationfor control levels after 10 days (Fig. 2), with a longer lag for
our observations that leflunomide inhibits both the pro-IgG antibodies (Fig. 3).
duction of allergen-specific antibodies and the influx of We also observed decreased antigen specific T cell
inflammatory cells following allergen challenge suggestsproliferation in response to OA stimulation vitro during
that the T cell system may be directly involved in this administration of leflunomide, whereas stimulation with the
process. T cell mitogen ConA resulted in normal lymphocyte pro-
The central regulatory role of the T cell in allergy and IgE liferation. These data also suggest that the effects of
production is well established [23] and it has been suggeste@éflunomide are antigen specific. It might be suggested
that the development and maintenance of allergic inflamthat the decreased production of antigen-specific antibody
mation is due to T lymphocyte activation [24,25]. T cell in this model is a direct effect of this antigen-specific
activation in these circumstances leads to an increase in thiehibition of T cell proliferation leading to inadequate
production of TH type cytokines such as IL-4 which is production of cytokines such as IL2 and IL4 and T cell
crucial to the B cell switch to IgE production and also leadshelp for antibody production. However, previous studies by
to an increase in production of cytokines and chemokinesthers indicate that inhibition of cytokine production is not
crucial for cellular infiltration. the mechanism by which leflunomide effects cellular pro-
We have previously shown that during treatment withliferation with the production of IL2 and level of expression
leflunomide OA-specific IgE and 1gG production are of IL2- receptor being relatively unaffected [29]. It has also
reduced to levels equivalent to those of naive, nonsensitiseldeen demonstrated that whilst leflunomide does not impair
control animals [15]. All isotypes tested of OA-specific IgG the ability of T cells to produce various cytokines it is
were equally effected whilst total IgG levels were not. In thecapable of blocking the clonal expansion of T cells [19] and
rat the production of IgG1l is associated with Jlype itis this activity of the drug which may explain the effect on
responses whilst 1IgG2a and 2b are associated with THantigen-specific proliferation seen in our model.
[26,27]. Our results with IgG isotyping of this response Since leflunomide appears to be effecting antigen-specific

Discussion
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responses there are several levels at which it could be actingreatment of allergic sensitization. Successful prevention of
It is possible that it could be effecting antigen presentingallergic sensitization may result in the prevention of atopic
cell function through expression or interaction of costimu-conditions, including atopic dermatitis and asthma [34].
latory molecules or it may be acting at the level of From a theoretical point of view, an agent which inhibits
membrane events of antigen—specific interactions, alternar cell proliferation in a non-specific fashion may be dan-
tively it may be acting at the level of intracellular cell gerousas T cell proliferation is central to both cell mediated
signalling events. It has been demonstrated that leflunomidend humoral immunity. The results of the present study
inhibits tyrosine kinase activity and this activity may be demonstrate that leflunomide inhibits antigen-specific T cell
responsible for its antiproliferative effects [11]. It has alsoproliferation but not proliferation to mitogen.
been suggested that its antiproliferative properties are due to Together with our previous study [15], this report indi-
effects on dihydroorotate dehydrogenase activity [12] orcates that oral treatment with leflunomide effects the
due to interruption ofdle novopyrimidine nucleotide bio- inflammatory cascade in allergic asthma through inhibition
synthesis [30] but the antigen-specific nature of its effects irof antigen-specific T cell proliferation, antigen-specific
this model remain to be adequately explained and are undémmunoglobulin production and cellular infiltration of the
current investigation by this group. lung. Thus, this drug may have considerable benefits in

The inhibition of antigen-specific proliferation is rapidly preventative and therapeutic approaches to asthma treat-
reversible since 96 h after cessation of leflunomide treatment and warrants further investigation.
ment no significant difference in proliferation is found
between treated and control groups. The cessation of dru
administration and the recovery of antigen stimulated T cel
proliferation is rapidly followed by an increase in the This study was supported by the Deutsche Forschungsge-
production of antibody. Therefore, continuous treatment igneinschaft/Germany (grant no. Uh 78/1-1) and by the
required to bring about these effects which are relativelyFonds zur Faoderung der Wissenschaftlichen Forschung/
readily reversed once treatment is stopped. Although wustria (grant J01055-MED).
were not able to measure tissue concentrations of A77 1726, The authors appreciate the technical assistance of Meri K.
cessation of treatment presumably results in a rapid decrea3ailic-Williams and Steven Proksch and thank Dr Robert R.
below the antiproliferative threshold. The mean residencéartlett for providing A77 1726.
time of A77 1726 after oral administration of leflunomide in
rabbits is 10.5-2.6h [31]. These data indicate that the
mechanism of action of leflunomide is not cytotoxic/apoptoticR eferences
since its effects are reversible and this confirms previous
studies which demonstrated that its antiproliferative effects 1 Djukanovic R, Roche WR, Wilson JW et al. Mucosal inflam-
were reversible [32]. mation in asthma. Am Rev Respir Dis 1990; 142:434—5_7.

It has been recently demonstrated in a mouse model that’ :—ei‘g;%EeYYdtgihsesslh?l?#é?“l‘;%?f t2h$5husr;1an IgE antibody
?oassilt'locpef:lilss F:'nég ?hne Imggrt‘;?;rrgfnslgiZtgﬁo:]e(;rr?étn;ﬁggg; 3 Corrigan CJ, Hartnell A, Kay AB. T lymphocyte activation in

; acute severe asthma. Lancet 1988; 1:1129-32.

Chall.enge [33]] suggesting that, the re,lease, of mast Ce"4 Walker C, Kaegi MK, Braun P, Blaser K. Activated T cells and
mediators activates and recruits eosinophils. We have gqgingphilia in bronchoalveolar lavages from subjects with
demonstrated here that leflunomide treatment reduces IgE asthma correlated with disease severity. J Allergy Clin
production and therefore, presumably, IgE activation of |mmunol 1991; 88:935-42.
mast cells. We have previously shown that IgE dependent5 Vidic-Dankovic B, Kosec D, Damjanovic M et al. Leflunomide
mast cell degranulation is inhibitéd vitro by leflunomide prevents the development of experimentally induced myasthe-
via prevention of synthesis of allergen-specific IgE [15].  hia gravis. Int J Immunopharmaco 1995; 17:273-81.
Mast cell mediators are also known to have an effect on the® Robertson SM, Lang LS. Leflunomide: inhibition of S-antigen
integrity of the endothelial barrier through which these cells ~ induced autoimmune uveitis in Lewis rats. Agents Actions

. . - 1994; 42:167-72.
pass when migrating from the blood stream into the lung, 7 Mrowka C, Thoenes GH, Langer KH, Bartlett RR. Prevention

Thus. .It seems possible that the.supprgs:'s!on of antigen- of the acute graft-vs.-host disease (GVHD) in rats by the

specific IgE demonstrated here is the initial effect also immunomodulating drug leflunomide. Ann Hematol 1994;

leading to the reduction observed in cellular infiltration, gg.195_g

although other mechanisms may also be involved and areg Xiao F, Chong AS, Foster P et al. Leflunomide controls

currently under investigation by this group. rejection in hamster to rat cardiac xenografts. Transplantation
The actions of leflunomide described above make this 1994; 58:828-34.

agent a potentially useful agent for use in prevention and9 McChesney LP, Xiao F, Sankary HN et al. An evaluation of
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