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PG27, an extract dfripterygium wilfordiihook f, induces antigen-specific
tolerance in bone marrow transplantation in mice

Yanfei Chen, Defu Zeng, Paul G. Schlegel, John Fidler, and Nelson J. Chao

PG27, an active fraction purified from an
extract of a Chinese herb, Tripterygium
wilfordii  hook f, was used to prevent
graft-versus-host disease (GVHD) in a
murine model. Lethally irradiated BALB/c
(H-29) recipients of B10.D2 (H-2 9) donor
grafts were given daily intraperitoneal
injections of PG27 (40 mg/kg per day) for
the first 35 days after transplantation.
Control mice were given daily injections
of solvent vehicle (Ethanol and Cremo-
phor EL). All the control recipients (15/15)

died of GVHD within 90 days, but all the
recipients given prophylactic treatment
with PG27 (15/15) survived beyond 100 days
without any signs of GVHD. Furthermore,
the GVHD-free recipients were used as
donors, and their bone marrow and spleen
cells were transplanted into lethally irradi-
ated normal BALB/c (same party) or lethally
irradiated normal C3H (H-2 ¥, third party)
mice. Although 10 of 10 same-party recipi-
ents survived more than 100 days without
any signs of GVHD, 10 of 10 third-party C3H

recipients died of GVHD within 40 days.
Further studies of PG27 in the murine BCL1
leukemia/lymphoma model demon strated
that animals treated with PG27 partially
retained the graft-versus-leukemia (GVL)
effect of the graft without GVHD. These
results suggest that treatment with PG27
induces host-specific tolerance and re-
tains the GVL effect of allogeneic marrow
grafts. (Blood. 2000;95:705-710)

© 2000 by The American Society of Hematology

Introduction

Bone marrow transplantation (BMT) in humans is curative fojaterials and methods

certain malignant and nonmalignant diseads&saft-versus-host-

disease (GVHD) represents a major barrier to successful allogengignais

BMT. There have been many advances in the prevention and

treatment of GVHD, including cyclosporine, FK506, and combina10-D2/nSnJ (H-3, BALB/c (H-2), C57BL/6 (H-2), and C3H (H-2)

tion therapies. However, GVHD continues to account for signif[lice Were obtained from the breeding colony of the Department of
J . . . Comparative Medicine at the Stanford University School of Medicine.

cant morbidity and mortality after allogeneic transplantation. Thé

incidence of GVHD varies from 26% to 76% (average, 30%), even. ) ) )

though recipient and donor sibling pairs are matched at the mafgfmay Mxed lymphocyte reactions across major

histocompatibility complex (MHC) level and intensive immunosup! Stocompatibility barriers

pression is use#l® The mortality rate can be as high as 50% ire.5 x 10° BALB/c spleen cells were plated with8 10° irradiated (30 Gy,

patients in whom GVHD develogsTherefore, the search for cesium source) C57BL/6 spleen cell stimulators in the presence or absence

alternative immunosuppressive drugs effective in GVHD prevenf PG27. After 96 hours of incubation, cultures were pulsed with 1 i [

tion continues. thymidine/well for an additional 16 hours. Results are mean count per

The extracts of a Chinese heffripterygium wilfordii hook f, ~Minute (cpm) from triplicate cultures.

have potent antiinflammatory and immunosuppressive properties

and have been used successfully in traditional Chinese medicitfeondary mixed lymphocyte reactions across minor

for the treatment of rheumatoid arthrifi®G27, a refined extract of histocompatibility barriers

T wilfordii, prolongs heart and kidney allograft survival in rag10.p2/nSnJ mice were immunized intraperitoneally with-&a.08 irradi-

transplantation models and displays synergy with cyclosporine dfed (30 Gy) BALB/c spleen cells. The primed spleen cells from these

preventing cardiac and renal allotransplant rejection (Fidler 810.D2/nSnJ mice were harvested 21 days later. In the presence or absence

manuscript in preparation). The combination of PG27 with cycl®f PG272, 5x 1(° primed spleen cells were plated with&1(P irradiated

sporine substantially prolongs hamster cardiac xenograft surviaP Gy) BALB/c spleen cell stimulators. After 96 hours of incubation,

in rat recipients and inhibits the production of serum antihamstgltures were pulsed with 1 pCi] thymidine/well for an additional 16

IgM and 1gG xenoantibodies, under conditions in which Sing@ours. Results are mean count per minute (cpm) from triplicate cuRures.

drug therapies are ineffective. In this study, we used PG27 to

prevent the development of GVHD in a murine bone marroWrimary bone marrow transplantation

transplantation model. We demonstrated that PG27 treatmegf the induction of GVHD, 2.5 10° B10.D2/nSnJ bone marrow cells and

induced host-specific immune tolerance while it retained the GMlo x 10° B10.D2/nSnJ spleen cells were injected intravenously into le-

effect of allogeneic marrow grafts. thally irradiated (8 Gy) BALBI/c recipients’ tail veins. B10.D2/nSnJ donor
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and BALB/c recipient mice (both H9p differ at multiple minor histocom- BCL1-bearing recipients were given bone marrow plus spleen cells. Group
patibility loci.” Recipient mice were 12 to 13 weeks old at the time o€ BCL1-bearing recipients were given bone marrow (2.50°) plus
transplantation. Each experimental group consisted of 5 to 10 animals, apteen cells (10< 10°) and PG27 (40 mg/kg per day) for the first 35 days

each experiment was repeated 2 to 3 times. after transplantation. Mortality rates were recorded daily. Moribund ani-
mals were killed and recorded as déadPathologic specimens were
PG27 examined, and gross abnormalities were recorded. The only abnormality

PG27, arefined extract of the Chinese henwilfordii hook f, was obtained thatappeared to be specific for leukemic mice was marked splenomegaly.

from Pharmagenesis (Palo Alto, CA). Immunofluorescent staining for identification of BCL1 tumor

PG27 treatment cells in the spleen

. . . . Spleen cells were stained with fluorescein isothiocyanate (FITC)-
Recipient BALB/c mice received 40 mg/kg per day PG27 orsolventvehlcEéé)njugated anti-BCL1-Id monoclonal antibody (mAb) and FITC-conju-

Ethanol (Gold Shield Chemical, Hayward, CA) and Cremophor EL (Sigma . : . .
Chemical, St Louis, MO) intraperitoneally daily for the first 5 weeks afte?ated rat lgG2a isotype contrélSingle-color analysis was performed with

transplantation. Treatment was discontinued on day 36. a FACStar (Becton Dickinson, Mountain View, CA).

Statistical analyses
Assessment of GVHD
urvival data were analyzed by Mann-Whitn&y log-rank analysis.

Mice were followed up for 100 days after transplantation for clinical ang < .05 was considered significant.

histologic evidence of GVHD. Clinical GVHD was monitored by mortality,
loss of body weight, and hair lo§dHistologic changes were assessed as
previously describe.

Results

Polymerase chain reaction o . ) ) .
Inhibition of primary mixed lymphocyte reactions across major

Engraftment of donor bone marrow was documented by polymerase chgjgtocompatibility barriers

reaction (PCR) analysis of a polymorphic microsatellite region within the . ) .
murine IL-13 gene. DNAwas prepared from peripheral blood mononucledie role of PG27 was tested in MLR across MHC barriers (Figure
cells or spleen cells 80 to 100 days after transplantation according 2y PG27 inhibited the MLR in a dose-dependent fashion; 100%
standard protocof®? Primer sequences weré-6CAAGCTTCCTTGTG- inhibition was found at a concentration of 1.25 pg/mL.

CAAGTA-3' and 3-AAGCCCAAAGTCCATCAGTGG-3.190ligonucleo-

tides were synthesized on a 391 DNA synthesizer (Applied Biosystenghibition of secondary mixed lymphocyte reactions across

Foster City, CA). Conditions for PCR were 25 L total volume with 250 ngninor histocompatibility barriers

genomic DNA as template, 25 pmol primers, 0.4 mmol/L dNTP, 3 mmol/l .
Mg2"*, 2.5 il 10X PCR buffer, 1 U AmpliTAQ DNA-polymerase (Perkin- Primed B10.D2 responder spleen cells were harvested 21 days after

Elmer, Emeryville, CA). Amplification was performed for 30 cycles with llmmunlzayon with irradiated BALB_/C SF"ee“ cells a“‘?' pl_at_ed with

minute denaturation at 94°C, 1 minute annealing at 57°C, and 1 min@é\LB/c stlmulat_or Ce_”s' As shown |n. Figure 2, PG27 inhibited the_

elongation at 72°C. secondary proliferative response in a dose-dependent fashion
similar to the inhibitory effect across MHC batrriers.

Adoptive bone marrow transplantation
Effect of PG27 on severity of graft-versus-host disease and
In the adoptive transplantation procedure, the PG27-treated GVHD-fr%rta"ty rates

recipients on day 100 after BMT were used as adoptive donors. Twelve- to

13-week-old BALB/c mice were lethally irradiated (8 Gy) and used agreatment with PG27 for the first 5 weeks after transplantation
same-party adoptive recipients, and 12- to 13-week-old lethally irradiatstgnificantly prevented GVHD, and it resulted in GVHD-free
(9.5 Gy) C3H mice were used as third-party adoptive recipients. Adoptive

recipients were irradiated 12 hours before adoptive transplantatiol; 26

bone marrow cells and 18 10 spleen cells from the adoptive donors were 100
injected intravenously into BALB/c or C3H adoptive recipients. In control
groups, normal B10.D2/nSnJ mice were used as donors, and the san 80
numbers of bone marrow and spleen cells were transplanted into lethalle
irradiated BALB/c or C3H mice. These adoptive recipients were observec =
for 100 days without any treatment after BMT. X 60 -
=
o
BCL1 leukemia/lymphoma cells o
1o
. . . . 40
BCL1 is B-cell leukemia/lymphoma with an Igh-surface immunoglobu- E 1

lin phenotype' The BCL1 line used in the current study was maintained by = |
serial passage in BALB/c mice. The progressive growth characteristics o 20 -
the BCL1 tumor have been described in detail. 1

Treatment of BCL1 leukemia/lymphoma with bone marrow and 0 :
spleen cell transplantation and PG27 0 0.1562 0.3125 0.625 1.25 2.5 5

BALB/c mice were injected intraperitoneally with 20 10° BCL1 cells 24 RGZT(hgiml)
hours before transplantation. On the day of transplantation, they wétgure 1. Inhibition of mixed lymphocyte reactions across major histocompat-

. . . . . jbility barriers. 2.5 X 105 BALB/c spleen cell responders were plated with 5 x 105
lethally (8 Gy) irradiated, then injected intravenously with B10D2 boné)radiated (30 Gy) C57BL/6 spleen cell stimulators in the presence or absence of

marrow cells (2.5< 10°) or bon(_e marro_vv_cells 25 106) _plus §pleen cells PG27. After 96 hours of incubation, cultures were pulsed with 1 pCi [*H] thymidine/
(10X 10F). These BCL1-bearing recipients were divided into 3 groupSyel for an additional 16 hours. Results are mean cpm from triplicate cultures and are
Group A BCL1-bearing recipients were given bone marrow cells. Group Bpresentative of 2 separate experiments.
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Figure 2. Inhibition of secondary mixed lymphocyte reactions across minor B
histocompatibility barriers. ~ Responder spleen cells were harvested from primed
B10.D2 mice 21 days after intraperitoneal immunization with 50 x 106 irradiated (30 32

Gy) BALB/c spleen cells. 2.5 X 105 primed spleen cells were plated with 5 x 105
irradiated (30 Gy) BALB/c spleen cell stimulators in the presence or absence of
PG27. After 96 hours of incubation, cultures were pulsed with 1 uCi [*H] thymidine/
well for an additional 16 hours. Results are mean cpm from triplicate cultures and are
representative of 2 separate experiments.

30
28

——PG27
—o—solvent control

long-term survival in contrast to the treatment with solvent
(P < .001). All recipients given PG27 (15/15) survived for more
than 100 days without any signs of GVHD. Severe GVHD
developed in all recipients given solvent only (15/15), and they
died within 90 days. Figure 3 shows survival curves and mean bod = 20 4 T

T T T |
weight changes of the 2 groups. 0 20 D40 t6](3)MT 80 100
ays pos

Figure 3. Effect of PG27 on graft-versus-host-disease severity and mortality.

. X 106 B10.D2/nSnJ bone marrow cells and 10 X 106 B10.D2/nSnJ spleen cells
To document '0”9'term engraftment of a”OgenEIC _bone marrov%\ireinjected intravenously into lethally irradiated (8 Gy) BALB/c recipients’ tail veins.
cells, PCR analysis was performed. DNA polymorphism, based @Bipient BALB/c mice received 40 mg/kg per day PG27 or solvent vehicle (Ethanol
length variations in tandem repeat sequences of a microsatelliteigremophor) intraperitoneally daily for the first 5 weeks after transplantation. (A)
the murine |L-:B gene, was used as a marker to differentiat%”"’“’a' curve. (B) Mean body weight curve. Data are pooled from 3 similar
) ! . xperiments.
between donor-derived B10.D2 and recipient BALB/c cells. All

transplanted recipients were completely chimeric (Figure 4).

[=a]

ean Body Weight in Grams

Documentation of chimerism

Results of adoptive transplantation

12345678 9101112

Because the recipients given PG27 were free of GVHD, it was o
interest to explore whether PG27 induced antigen-specific tole
ance in these recipients. These PG27-treated, GVHD-free BALB/
recipients were used as adoptive donors for an adoptive transfd
experiment. Their bone marrow and spleen cells were rechallengg
with same-party antigens and third-party antigens. Twelve- tg
13-week-old BALB/c mice were lethally irradiated (8 Gy) and used
as same-party adoptive recipients, whereas lethally irradiated (9
Gy) 12- to 13-week-old C3H mice were used as third-party
adoptive recipients. In control groups, normal B10.D2 mice werg
used as donors, and their bone marrow and spleen cells we
transplanted into lethally irradiated BALB/c mice as a same-part
group control or to lethally irradiated C3H as a third-party group
control. Severe GVHD developed in all the third-party C3Hkigure 4. Engraftment of donor bone marrow in the BL0.D2 ~ — BALBI/c trans-
adoptive recipients (10/10), and they died within 40 days (Figup@nt dgcumentgd by polymgra;e chain reaction amplification of a polymor-

5). These results were simiar 1o those for normal BL0.DRS merostele v winn e 1 b sere Longtem sngien o
transplanted into C3H. In contrast, all same-party adoptive reciRirepresentative analysis of an ethidium bromide-stained 1.5% agarose gel. (lane 1)
ents (10/10) survived more than 100 days without any signs DIflA marker & x 174 digested with Hae 11l (marker sizes 1353, 1078, 872, 603, 310,
GVHD, whereas severe GVHD developed in al recipients giveff %27 14 24, 5 b GO B ane 2 egatve cono (r v
normal B10.D2 (10/10), and they died within 90 dafs<{.001) (anes 5-g) Recipienpt)s given PG27 (ID nos. 602, 604, 2011, 2012). (lanes 9-12)
(Figure 5). Recipients given solvent control (ID nos. 606, 610, 2006, 2007).

20z aunr Z0 uo 1s8nb Aq Jpd'G0./E¥50991/502/2/S6/1Pd-8lo1E/POO|q/1eU"SUONEDlgNdySE//:dNY WOy papeojumod



708 CHENetal
A
100
] ~—Balb/c X B10D2 + PG27-> Balb/¢
g —-o—Normal B10.D2 -> Balb/c
80 ——Balb/c X B10D2 + PG27 -> C3H
; ==~a=-Normal B10D2 -> C3H
g ]
El ]
n 40
° J
20 ]
0]
1
0 100
Days post BMT
B
34

———2Balb/c X B10D2 +PG27 -> Balb/c
~——Balb/c X B10D2 + PG27-> C3H
—o—Normal B10D2 -> Balb/c
~=e=-Normal B10D2 -> C3H

Mean Body Weight in Grams

I 1 | |
0 20 40 60 80 100
Days post BMT

Figure 5. Adoptive transplantation.  The PG27 recipients treated 100 days after
bone marrow transplantation were used as adoptive donors. Lethally irradiated (8 Gy)
BALB/c mice were used as same-party adoptive recipients, and lethally irradiated
(9.5 Gy) C3H mice were used as third-party adoptive recipients. 2.5 X 10° bone
marrow cells and 10 X 10° spleen cells from adoptive donors were injected intrave-
nously into BALB/c or C3H adoptive recipients. In control groups, normal B10.D2/
nSnJ mice were used as donors, and the same numbers of bone marrow and spleen
cells were transplanted in lethally irradiated BALB/c or C3H mice. These adoptive
recipients were observed for 100 days without any treatment. (A) Survival curve. (B)
Mean body weight curve. Data are pooled from 2 similar experiments.

Treatment of BCL1 leukemia/lymphoma with bone marrow and
spleen cell transplantation and PG27

PG27 was tested in the murine BCL-1 leukemia/lymphoma modﬂ
to study whether PG27 retained the graft-versus-leukemia effec
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Figure 6. Survival of BALB/c recipients given BCL-1 leukemia/lymphoma cells.
BALB/c mice were injected intraperitoneally with 10 X 106 BCL1 cells from BALB/c
leukemic donors. Twenty-four hours later, they were lethally (8 Gy) irradiated, then injected
intravenously with B10D2 bone marrow cells (2.5 X 106) or bone marrow cells (2.5 X 106)
plus spleen cells (10 x 106). These BCL1-bearing recipients were divided into 3 groups.
Group A (n = 10) BCL1-bearing recipients received bone marrow cells alone. Group B
(n = 10) BCL1-bearing recipients received bone marrow plus spleen cells. Group C
(n = 10) BCL1-bearing recipients received bone marrow plus spleen cells and PG27 for
the first 35 days after transplantation. Data are pooled from 2 similar experiments.

<

days; range, 12—-79 days). They did not have splenomegaly, nor did
they have detectable levels of residual BCL1 cells (Figure 7B).
This indicates that transplanted B10.D2 T cells/spleen cells pro-
tected recipients from BCL1 tumor cells and that these cells were
able to mediate a GVL effect. On the other hand, transplanted T
cells/spleen cells induced severe GVHD from which they died. In group
C, 10 of 10 BCL1-bearing recipients given B10D2 bonarrow cells

plus spleen cells and treated with PG27 for the first 35 days did not
have any signs of GVHD. Sixty percent of this group died of tumor,
and they had splenomegaly rates similar to those in group A. Forty
percent of the group survived for more than 100 days (median, 74
days; range, 69100 days), and there were no detectable levels of
residual BCL1 cells in the spleen (Figure 7C). These data demonstrated
that, in contrast to group B, PG27 completelevented GVHD in
group C. It also demonstrated that, in contrast to group A, there was
a significant delay in leukemic mortality?(= .001) in PG27- and
allogeneic T-cell-treated group C mice, suggesting that PG27 treatment
partially spared allogeneic T cells capable of mediating a GVL effect.

iscussion

while preventing the development of GVHD. The dose of BCLY cejis play a central role in inducing GVHD. Across minor

cells (10x 10°) was chosen in accordance with a previous stéidy.pistocompatibility barriers, transplanted T cells that recognize
As shown in Figure 6, 10 of 10 BCL-1-bearing recipients given

B10D2 bone marrow cells (group A) died of tumor growth by . e } =
|

approximately day 50 after BMT (median, 42 days; range, 24-5¢
days). This was similar to the result from ¥010° BCL1 cells
injected intraperitoneally into unirradiated adult BALB/c mice
(data not shown). Necropsy of moribund mice found that thez
spleens were 10 to 15 times heavier than normal spleens (data ng
shown), and 60% of spleen cells were BCL1-Id positive (Figure
7A). These data suggested that B10D2 bone marrow cells alone d..

¢ Cell Number

b

fu"‘

¢

yr

|

0

100

107 100 I 10100
Anti-BCL-1 - -

not show GVL activity. Similar results were found when PG27 walggure 7. Measurement of residual BCL1 tumor cells in the spleen by immuno-

administrated to irradiated BALB/c recipients given BCL1 cell an

Huorescent staining.  Spleen cells from BCL-1 recipients after transplantation were
Stained with fluorescein isothiocyanate (FITC)-conjugated anti-BCL1-ID monoclonal

B10D2 bone marrow cells (data not shown). This suggested thalbody and FITC-conjugated rat 1gG Za isotype control. (A) Recipients of bone
PG27 (at doses of 40 mg/kg per day) did not rescue the mice framrow cells alone plus BCL1 50 days after bone marrow transplantation (BMT). (B)

tumor without donor T cells or spleen cells. In group B. 10 of 1Becipients of bone marrow plus spleen cells and BCL1 cells 50 days after BMT. (C)
’ ’ cipients of bone marrow plus spleen cells and BCL1 cells treated with PG27 100

. .. . R
BCLl'bea“ng reC|p|ent.s given B10D2 bone marrow ceII§ an&fys after BMT. Note that the far peak is markedly decreased, suggesting that there is
spleen cells (group B) died of severe GVHD by day 80 (median, 35BCL1 detectable. One of 4 replicated experiments was shown.
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multiple minor histocompatibility antigens of the host as “nonself'triptolide suppresses T-cell activation from cyclosporine and FK506
induce GVHD?1415Both CD4" and CD8 T-cell subsets are may provide PG27/triptolide, which is resistant to conventional
responsible for GVHD induction in lethally irradiated BALB/ctherapies, with the potential for treating GVHD. Similar results in
recipients, with CD4 T cells the predominant subseActivated T the prevention of GVHD and the induction of tolerance were
cells proliferate, leading to a cascade of events that includgsserved using 100- or 200-fold lower doses of triptolide than of
upregulation of adhesion and costimulatory molecules, migrati®G27 (Chen J, manuscript in preparation).
and dissemination of T cells throughout the body, recruitment of Wwe have demonstrated that the administration of PG27 for a
other effector cells, and activation of macrophages that releaggyrt period after BMT completely prevented the development of
proinflammatory cytokines and cause tissue dam&dfe. GVHD. It was of interest to determine whether PG27 was able to
The principal immunosuppressive substance in PG27 is trigrjuce antigen-specific tolerance in these GVHD-free mice. Toler-
tolide181% The triptolide content of 11 preparations of PG27 ignce is the antigen-induced functional inactivation or death of
0.364%: 0.038% assayed by high-performance liquid chromatogeific lymphocytes that results in the inability of an organism to
raphy (Fidler J, manuscript in preparation). The mechanism ffsnqnq to that antigettIn most tolerance models, once tolerance
suppression of T-cell activation by triptolide has been mtenswe,g induced, it is robust and tends to dominate any tendency for the
studied by Qiu et &Y who demonstrate that triptolide completely; .. o system to react against the same challéhgee data

|nh|b|ts IL-2.prote|n and mRNA expression by Jurkat T’?e”%emonstrate that PG27-induced antigen-specific tolerance in
stimulated with phorbol-12-myristate-13-acetate (PMA) and 1ONQSVHD-free recipients and treatment with PG27 did not result in

mycin. The inhibition of IL-2 expression and T-cell activation bygeneralized immune suppression

triptolide oceurs at the Ievgl (.)f transcrlptlon_. Tnpt(.)"d? inhibits The second goal of this study was to investigate whether PG27
early cytokine gene transcription by preventing activation by the

DNA binding transcription factor, NkB, and NF-AT. The mecha- pre_sz_arved the beneficial GVL e_ffect of allqg_e_neic T cells \{vhile_it
nisms through which triptolide suppresses T cell activation a'rréh'b'ted GVHD across minor hlstocompatlblllty complex dispari-
different from those of cyclosporine and FK58eEirst, cyclospo- ties. It has_been shown that the GVL efft_act is caused _by T-cell
rine and FK506 inhibit transcription of the IL-2 gene througﬁjependem immune responses of allogeneic T éeRemoving T
mechanisms that likely involve the serine—threonine protea : - -
phosphatase, calcineufii?whereas triptolide inhibition of IL-2 [OF leukemia, though T-cell depletion can most reliably prevent
transcription does not involve calcineuf#?! Second, activation GVHD.#"* Studies of PG27 in the murine BCL1 lymphoma/
of IL-2 transcription triggered through costimulatory receptor§tkeémia model demonstrated that PG27 retained allogeneic T
such as CD28 involves NKB and is largely resistant to inhibition C€llS, which mediated a GVL effect. The exact mechanism by
by cyclosporing?23 Triptolide can inhibit the cyclosporine- which PG27 was able to prevent GVHD while partially retaining a
resistant pathway of T-cell activation by stimulation with PMA inGVL effect of allogeneic T cells is not yet clear. It has been shown
combination with anti-CD28 monoclonal antibotyThird, cyclo- thattriptolide, the active component of PG27, inhibits the prolifera-
sporine and FK506 inhibit transcription of the IL-2 gene througkon of tumor cell lines, has antitumor activity in a murine breast
interference with the induction of sequence-specific DNA bindingancer tumor modéf* and synergizes with tumor necrosis
activity at the purine-box/NF-AT target DNA sequeri€e. factor« to induce apoptosis in tumor cefi’s.However, in our
Triptolide inhibits transcription of the IL-2 gene by the inhibi-model, PG27 (at doses of 40 mg/kg per day) did not rescue the mice
tion of specific DNA binding activity and transcriptional activationfrom the BCL1 tumor without T cells/spleen cells.
at the purine-box/NF-AT target DNA sequence. For RE;the This differential response may be another example of partial
inhibition of transcriptional activation occurs at a step after speciftéVL effect without GVHD?? These results suggest the possibility
binding to DNAZ!® The different mechanisms through whichthat PG27/triptolide may act as a novel immunosuppressive agent.
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