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Comparison of M-Kyoto Solution and
Histidine —Tryptophan—Ketoglutarate Solution With a
Trypsin Inhibitor for Pancreas Preservation in Islet
Transplantation

Hirofumi Noguchi,"*>*¢ Michiko Ueda,” Shuji Hayashi,” Naoya Kobayashi,” Hideo Nagata,’
Yasuhiro Iwanaga," Teru Okitsu,” and Shinichi Matsumoto™*

The use of University of Wisconsin (UW) preservation solution in islet transplantation has some disadvantages,
including inhibition of collagenase activity for pancreatic digestion. Histidine—tryptophan—ketoglutarate (HTK)
solution has demonstrated an efficacy similar to UW solution for organ preservation in clinical pancreas transplanta-
tion. Recently, we reported that islet yield from porcine pancreata was significantly gtreater when they were preserved
using M-Kyoto solution compared with UW solution. Here, we compared HTK solution with ulinastatin (M-HTK)
and M-Kyoto solution for islet yield. In porcine islet isolation, islet yield after purification was significantly greater in
the M-Kyoto/perfluorochemical (PFC) group compared with the M-HTK/PFC group. The M-Kyoto/PFC group had a
significantly lower ADP/ATP ratio compared with the M-HTK/PFC group, suggesting that different islet yields might
be due to the differences as energy sources of the solutions used. In conclusion, M-Kyoto/PFC solution is better for
pancreas preservation before islet isolation than M-HTK/PFC solution.

Keywords: Islet transplantation, Islet isolation, M-Kyoto solution, Histidine—tryptophan—Xketoglutarate solution,

Trypsin inhibitor.
(Transplantation 2007;84: 655-658)

ancreatic islet transplantation represents a viable option

for the treatment of patients with unstable type 1 diabetes
mellitus who have frequent severe hypoglycemia and hypo-
glycernia unawareness (I1-6). Since the Edmonton protocol
was announced, more than 500 type 1 diabetes patients in
more than 50 institutions have undergone islet transplanta-
tion to cure their disease. However, treatment of diabetic pa-
tients by pancreatic islet transplantation often requires the
use of islets from two to four donors to produce insulin inde-
pendence in a single recipient (1, 2, 5, 6). After isolation and
transplantation, islets are susceptible to apoptosis, which lim-
its their function and probably long-term islet graft survival.
Donor pancreata usually are preserved with University

of Wisconsin (UW) solution. Recent reports have shown that
the two-layer method (TLM), which uses oxygenated per-

Supported in part by the Ministry of Education, Science and Culture, the
Ministry of Health, Labor and Welfare.

! Transplantation Unit, Kyoto University Hospital, Shogoin, Sakyo-ku,
Kyoto, Japan.

2 Department of Advanced Medicine in Biotechnology and Robotics,
Nagoya University Graduate School of Medicine, Showa-ku, Nagoya,
Japan.

® Fujita Health University, Second Department of Surgery, Kutsukake-cho,
Toyoake, Aichi, Japan.

4 Baylor Institute for Immunology Research, Baylor Research Institute, Dal-
las, TX.

5 Department of Surgery, Okayama University Graduate School of Medicine
and Dentistry, Okayama, Japan.

¢ Address correspondence to: Hirofumi Noguchi, M.D,, Ph.D,, Baylor Insti-
tute for Immunology Research, Baylor Research Institute, 3434 Live Oak
St., Dallas, TX 75204.

E-mail: hirofumn@baylorhealth.edu

Received 10 May 2007. Revision requested 31 May 2007.

Accepted 31 May 2007.

Copyright © 2007 by Lippincott Williams & Wilkins

ISSN 0041-1337/07/8405-655

DOI: 10.1097/01.tp.0000277625.42147.62

fluorochemical (PFC) and UW solution, is superior to simple
cold storage in UW not only for preserving the whole pan-
creas but also for improved viable islet yield in subsequent
islet transplantation (7, 8). However, use of UW solution in
islet transplantation has some disadvantages. The high potas-
sium concentration in UW solution causes insulin release
from pancreatic B cells (9), and the high viscosity of UW
solution may prevent sufficient flushing. Moreover, UW so-
lution inhibits the activity of Liberase, an enzyme blend used
for pancreatic digestion (10, 11). Our previous study showed
that ET-Kyoto (Kyoto solution®, Otsuka Pharmaceutical,
Tokyo, Japan) with ulinastatin (Miraclid®, Mochida Pharma-
ceutical, Tokyo, Japan) (M-Kyoto) in combination with PFC
significantly improved viable islet yields compared with UW/
PFC preservation (12). The effectiveness of ET-Kyoto solu-
tion has also been demonstrated in clinical lung transplanta-
tion (13, 14) and skin flap storage (15). ET-Kyoto solution
contains trehalose and gluconate. Trehalose has a cytoprotec-
tive effect against stress, and gluconate acts as an extracellular
anti-oncotic agent, which prevents cells from swelling (16).
Histidine —tryptophan—ketoglutarate (HTK) solution (Cus-
todiol®, Alsbach, Hihnlein, Germany), originally developed
for cardioplegia, is being used with increasing frequency in
cardiac, renal, and hepatic transplantation (17, 18). The pro-
tective effect of HTK solution is based on the strong buffering
capacity of histidine. This solution has a low viscosity, easy
handling properties and a relatively low cost. Some studies
have demonstrated comparable results between UW and
HTK solution for pancreas preservation not only in experi-
mental animal models (19-21) but also clinical pancreas
transplantation (22-24).

In this study, we compared M-Kyoto solution with
HTK solution containing ulinastatin (M-HTK) for islet
isolation. Animal studies were approved by the Institu-
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TABLE 1. Pigisletisolation characteristics

M-Kyoto M-HTK

(n=6) (n=4)
Pancreas size (g) 105.2+17.8 108.9%£29.0
Operation time (min) 7.8%2.1 7.0%22
Warm ischemic time (min) 26.7%3.6 26,029
Cold ischemic time (min) 123.0£35 123.5+3.1
Phase I period (min) 10.2%+3.6 9.5+2.1
Phase II period (min) 35.3%6.1 32.8+8.6
Data are expressed as mean*SD.

TABLE 2. Pigisletcharacteristics

M-Kyoto M-HTK

(n=6) (n=4)
Islet yield before purification 10,121*1,674 7,904+4,970
(IE/g)
Islet yield after purification 6,599+ 1,854 3,147%1,979
(IE/g)°

Viability (%) 96.5*2.7 96.4+4.4
Score 9306 95+1.0
Purity (%) 70.0x16.7 82.2+219
Recovery rate (%) 65.6+17.9 43.4%+13.3
Stimulation iIndex 2.29+0.67 1.58+0.23

Data are expressed as mean=*SD.
9 Islet yield after purification was significantly greater in the M-Kyoto/
PFC group than in the M-HTK/PFC group (P<0.05).

tional Animal Research Committees of Kyoto University,
Nagoya University, and Fujita Health University. Porcine
pancreata were obtained at a local slaughterhouse. About
10 minutes after the cessation of heart beating, the surgery
was started. After removing the pancreas, we immediately
inserted a cannula into the main pancreatic duct, infused ei-
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Normoglycemic rate (%)

160

ther M-Kyoto or M-HTK preservation solution for ductal
protection, and placed the pancreas into the respective
two-layer preservation container (M-Kyoto/PFC or
M-HTK/PFC). Islet isolation was conducted in accordance
with the Kyoto Islet Isolation Method modified in the Ed-
monton protocol (1, 4-6, 8, 12). The characteristics of the
porcine islet isolation protocols are shown in Table 1. There
were no significant differences in pancreas size, operation
time, warm ischemic time, cold ischemic time, Phase I period,
or Phase II period between the two groups. Islet yield before
purification was higher, but not significantly so, in the
M-Kyoto/PFC group (n=6) compared with the M-HTK/PFC
group (n=4). Islet yield after purification was significantly
higher in the M-Kyoto/PFC group compared with the M-
HTK/PFC group (Table 2). Other porcine islet characteristics
are shown in Table 2. There were no other significantly dif-
ferent characteristics between the two groups.

Islet function was assessed by the adenosine diphos-
phate (ADP)/adenosine triphosphate (ATP) ratio, which
shows the energy status of islets and correlates with transplan-
tation outcome, according to a procedure described by Goto
and colleagues (25). The ADP/ATP ratio was measured using
the ApoGlowTM kit (Cambrex Bio Science Nottingham Ltd.,
Nottingham, UK). The ADP/ATP ratio in the M-Kyoto/PFC
group was significantly lower than in the M-HTK/PFC group
(Fig. 1A). These data suggest that different islet isolation ef-
fects between the two preservation solutions might be due to
their differences as energy sources. To assess the islet graft
function of each group in vivo, mice with severe combined
immunodeficiency disease (SCID; CLEA Japan, Inc., Me-
guro, Tokyo) were used for the experiments. The recipients
were rendered diabetic by a single injection of streptozotocin
(STZ) at a dose of 220 mg/kg. The 1,500 or 2,000 IE pig islets
obtained from each group were transplanted into the renal
subcapsular space of the left kidney of diabetic SCID mice as
previously described (26-28). When 1500 IEs from each
group were transplanted below the kidney capsule of STZ-
induced diabetic SCID mice, the normoglycemic rate was

M-Kyoto/PFC

80

60 - M-HTK/PFC
a0 |

20

0 L . '
10 20 30
Days after transplantation

ADP/ATP ratio and transplant experiment. (A) The ADP/ATP ratio was measured to evaluate the energy status

of cultured islets using the ApoGlowTM kit. The ADP/ATP ratio in the M-Kyoto/PFC group was barely lower than in the
M-HTK/PFC group. Data are expressed as the mean=*standard deviation. (B) Normoglycemic rate of STZ-induced diabetic
SCID mice after islet transplantation. Immediately after isolation, 1,500 IEs were transplanted below the kidney capsule of
diabetic SCID mice. Normoglycemia was defined as two consecutive posttransplant blood glucose levels showing less than

200 mg/dl (M-Kyoto group n=12; M-HTK group n=8).
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greater, but not significantly so, in the M-Kyoto/PFC group
(n=12) compared with the M-HTK/PFC group (n=8) (Fig.
1B). When 2000 [Es from each group were transplanted be-
low the kidney capsule of STZ-induced diabetic SCID mice,
the normoglycernic rate was more than 80% in both groups.

Inhibitory effects of collagenase on preservation solu-
tions, such as UW solution, result in poor islet yield and islets
of poor viability (10, 11). It has been reported that the com-
ponents in UW solution found to be most inhibitory were
magnesium, low Na-+/high K+, hydroxyethyl starch (HES),
and adenosine. Allopurinol, in combination with either lac-
tobionate or glutathione, was markedly inhibitory, and the
most inhibitory solution tested was a combination of three
components, raffinose, glutathione, and lactobionate (11).
M-Kyoto solution has high Na+/low K+ and, of the UW
components, it contains only HES at a lower concentration.
Moreover, trehalose and ulinastatin in M-Kyoto solution in-
hibit collagenase digestion less than UW solution (12). The
M-HTK solution includes magnesium, but does not include
HES, adenosine, allopurinol, lactobionate, glutathione, or
raffinose. It has also been shown that the adenosine, allopuri-
nol, and glutathione are not essential for the cold storage of
pancreatic digests prior to islet purification (29). To assess the
inhibitory effects on collagenase by M-Kyoto and M-HTK
solutions, the rate of inhibition on collagenase digestion was
measured in accordance with the modified method as previ-
ously described (11). The median digestion time was 79.0+2.9
min for M-Kyoto solution and 77.0%1.3 min for M-HTK solu-
tion. There are no significant differences between the two solu-
tions on collagenase activity. Therefore, the different islet yields
after purification are not due to differences in collagenase inhi-
bition between these two solutions.

The TLM is important for preserving pancreata be-
fore islet isolation because it helps to preserve the organ,
whereas UW preservation results in the deterioration of
both islet isolation efficacy and posttransplant islet func-
tion (7, 8). The pancreas is directly oxygenated by PFC
during pancreas preservation and maintains a high level of
ATP in tissues. ATP drives a sodium pump, maintains cell
integrity and repairs warm ischemic injury (30, 31). After
significant warm ischemic injury, adenosine in UW solu-
tion is used as a substrate of ATP synthesis, however, with-
out significant warm ischemia, ATP is generated from ADP
or AMP located in the cells. We showed previously that
ATP levels after preservation in M-Kyoto/PFC were simi-
lar to those in UW/PFC preservation and that adenosine is
not importance for ATP generation when the warm isch-
emic time was less than thirty minutes (12). In this study,
neither the M-Kyoto solution nor the M-HTK solution
included adenosine. The ADP/ATP ratio in the M-Kyoto/
PFC group was around half of that measured in the
M-HTK/PFC group (Fig. 1), suggesting that different islet
isolation effects between the two preservation solutions
might be because of their differences as energy sources.
Because energy status is an excellent predictor of successful
pancreas transplantation (32), a low ADP/ATP ratio also
might reflect effective two-layer preservation. Gluconate
as an energy source or trehalose as a cytoprotectant might
contribute to the effective M-Kyoto/PFC preservation of
warm ischemically damaged pancreata.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

Brief Reports 657

In conclusion, M-Kyoto solution is superior to M-HTK
solution for islet isolation. The improved pancreas preserva-
tion and islet isolation by M-Kyoto solution was not due to
differences in collagenase digestion between the two solu-
tions, However, a significantly lower ADP/ATP ratio was ob-
served in the M-Kyoto/PFC group, compared to the M-HTK/
PFC group, suggesting that the energy sources might be a
factor in the islet yield differences observed between the two
solutions. On the basis of these data, we now use M-Kyoto
solution for clinical islet transplantation from non-heart-
beating donor (NHBD) pancreata. M-Kyoto/PFC preser-
vation makes it feasible to use NHBDs for efficient islet
transplantation into type 1 diabetes.
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Tea Polyphenol Inhibits Allostimulation in Mixed Lymphocyte Culture

Jong-yoon Kim,* Tatsuo Kina,} Yasuhiro Iwanaga,i Hirofumi Noguchi, i
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Green tea polyphenols are known to protect allogenic donor tissues from acute rejection by their recipients.
This immunosuppressive effect may be generated by a unique chemical property of the major component,
epigallocatechin-o-gallate (EGCG), which can block specific cell surface molecules of the donor tissues. To
test this hypothesis, we examined the effects of EGCG on the murine mixed lymphocyte reactions. EGCG
treatment of stimulator cells significantly attenuated the proliferation of responder T cells. The proliferation
did not recover upon the secondary stimulations by fresh untreated cells or exogenous 1L-2. Flow cytometric
analyses showed that EGCG treatment decreased the staining intensities of various cell surface molecules
including MHC 11, which plays a major role in antigen presentation, and B7.1, B7.2, and their ligand, CD2§,
which are required for costimulatory signals in T-cell activation. These results suggest that an anergic state
of alloreactive T cells may be induced by either weakening of antigen signaling or blockage of costimulatory
signals with EGCG. Other possible mechanisms behind the immunosuppressive effect and a potential use of
EGCG treatment of donor tissues in transplantation medicine are discussed.

Key words: Costimulatory signals; Allorecognition; Polyphenol; EGCG

INTRODUCTION

Studies on transplantation immunology have shown
that some plant-derived chemicals can prevent trans-
plantation-associated problems such as graft rejection
and graft versus host disease (GVHD) (5,19,21). Among
these chemicals, green tea polyphenols, better known as
anti-cell proliferation agents, were recently found to pre-
vent allogenic rejection of nerve transplants in rats,
where immersing peripheral nerve bundles in a poly-
phenol solution before transplantation completely avoided
rejection by the host (7). This process should involve
immunological interactions between the polyphenol-
treated donor tissue and the host immune cells but not a
direct proliferation arrest of the latter, which is not
treated with polyphenols.

The exact mechanism of this immunosuppressive ef-
fect and a specific active component of the polyphenols
have not yet been defined (21). Because the polyphenols
are known to bind to cell surface macromolecules (12)
and impair receptor—ligand interactions (2), we hypothe-
sized that they would attach to such cell surface mole-

cules that are involved in antigen recognition and inter-
fere with the recognition of a donor tissue as foreign by
its recipient. In the present study, we tested this hypothe-
sis by examining the influence of (—)-epigallocatechin-
o-gallate (EGCG), a major green tea polyphenol compo-
nent, on various parameters of allostimulation using a
murine mixed Iymphocyte culture (MLR) system.

MATERIALS AND METHODS

Mice

Female BALB/c and C57Bl/6 mice were purchased
from Japan SLC (Shizuoka, Japan) and housed under
specific pathogen-free conditions. Mice were used at the
age of 9-11 weeks old. All experiments were approved
by the local review board of Kyoto University and were
conducted in accordance with the national and interna-
tional guidelines for laboratory animal care.

EGCG Treatment Protocol

Spleens were aseptically removed from BALB/c (H-
2K9) and C57Bl/6 (H-2K?) ferale mice, and cell suspen-
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sions were prepared by teasing and flushing the spleens
with forceps and filtering through a 50-pm filter in
Hank’s balanced salt solution (HBSS) containing 1%
FCS. Cells were centrifuged at 300 x g for 5 min, resus-
pended in 10 ml RPMI-1640 (Sigma-Aldrich, Tokyo,
Japan) containing 0, 200, or 400 uM EGCG/107 cells,
and incubated at 4°C for 1 h. After incubation, cells
were immediately washed twice with RPMI-1640 (10%
FCS) before being used in mixed lymphocyte reactions
or cell surface marker analyses.

Mixed Lymphocyte Reaction (MLR)

Splenocytes derived from BALB/c mice were used as
“stimulator” cells and those from C57B1/6 as “responder”
cells. In both one-way and two-way MLRs, the stimula-
tor cells were untreated or treated with EGCG before
coculture. In a one-way MLR, cells from BALB/c mice
were treated with 20 ppm mitomycin C (MMC) (MP
Biomedicals, Aurora, OH) in RPMI-1640 supplemented
with 10% FCS at 37°C for 30 min to arrest their prolifer-
ation before EGCG treatment. In a two-way MLR, both
stimulator and responder populations were left capable
of responding. Each cell population was resuspended in
complete medium (RPMI-1640 supplemented with 10%
FCS, 100 U/ml penicillin, and 100 ppm streptomycin)
to a final concentration of 5.0 x 10° cells/ml. The stimu-
lator and responder cells were mixed at a 1:1 ratio (100
pl each) in 96-well microplates and incubated triplicate
at 37°C with 5% CO, for 72 h. Cell proliferation was
assessed by counting an aliquot of harvested cells from
each MLR well with a trypan-blue exclusion method.

Measurement of IL-2

After the period of MLR incubation, supernatants
from the cultures were assayed for IL-2 production us-
ing cytokine quantification ELISA kits according to
manufacturer’s instruction (eBioscience, San Diego,
CA). The detection limit of IL-2 was 10 pg/ml.

Secondary Stimulation of MLR Cultures

One-way MLR wells were separately prepared, and
after 48 h of incubation the cells were recultured with
MMC-treated fresh BALB/c splenocytes (5.0 x 10° cells/
ml) in complete medium. Some MLR wells were cul-
tured with exogenous recombinant murine IL-2 (1.7 TU/
ml) (eBioscience). These MLR cultures were incubated
for an additional 48 h, and cell proliferation was as-
sessed as described earlier.

Flow Cytometric Analyses of Cell Surface Molecules

Flow cytometric analyses of cell surface molecules
of the control and EGCG-treated splenocytes were per-
formed using a series of fluorescence-labeled mono-

KIM ET AL.

clonal anti-mouse CD/MHC antibodies and correspond-
ing isotype-matched control antibodies. These antibodies
are to detect CD28, CD49d, B7.1 (CD80), B7.2 (CD86),
MHC 1, MHC 1 (eBioscience), and TCRof3 (Phar-
mingen, San Diego, CA). The splenocytes were treated
with red blood cell lysis buffer (eBioscience) for 5 min,
and mononuclear cells were treated with EGCG-contain-
ing media and washed with RPMI (10% FCS) and a
staining buffer (eBioscience) at 4°C. Each splenocyte
sample was reconstituted in 50 pl of the staining buffer
and subjected to antibody labeling for 15 min. After
washing the samples twice with the staining buffer, a
minimum of 10,000 events per sample was collected and
analyzed on a FACScan flow cytometer (Becton Dickin-
son, Franklin Lakes, NJ).

Detection of Cell Proliferation by Flow Cytometry

To examine if the proliferation of responder T cells
was attenuated by coculturing with EGCG-treated stim-
ulator cells, cell samples from MLR cultures after 72 h
were stained with FITC-labeled anti-mouse CD71
monoclonal antibody (BD Pharmingen) and with PE-
labeled anti-mouse Thy 1.2 monoclonal antibody (Cal-
tag Laboratories, Burlingame, CA) and analyzed on
FACScan.

Detection of Apoptosis by Flow Cytometry

To examine whether apoptosis is induced in the res-
ponder and EGCG-treated stimulator cells in MLR cul-
ture, apoptosis was examined by flow cytometry. Cells
collected from MLR plates after 24 h of incubation were
washed once with PBS. The cells were stained with PE-
labeled anti-mouse H-2K® monoclonal antibody (Caltag
Laboratories, CA), which stains the responder cells
(CS57B1/6). Then apoptotic cells were stained with FITC-
labeled Annexin V according to the manufacturer’s
instructions (R&D Systems, MN) and analyzed on
FACScan.

Statistical Analysis

All results are expressed as mean + SD. Differences
between the experimental groups of triplicate samples
were analyzed by ANOVA and Fisher’s PLSD using
StatView (SAS Institute Inc., Cary, NC). Values of p <
0.05 were considered significant.

RESULTS
Mixed Lymphocyte Reaction

We first examined the effects of EGCG treatment on
allorecognition of responder T cells using one-way and
two-way MLR cultures. In one-way MLR, responder T
cells (C57Bl/6, H2K®) recognized untreated stimulator
cells (BALB/c, H-2K9) as foreign and showed substan-
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Figure 1. Effects of EGCG treatment on induction of one-way and two-way MLR. C57Bl/6 splen-
ocytes were cocultured with EGCG-treated stimulator BALB/c splenocytes either treated (one-way
MLR) or untreated with MMC (two-way MLR). Differences were significant between treated and

untreated groups (¥*p <0.0001; **p <0.018).

tial proliferation (Fig. 1). The proliferation was attenu-
ated down to 20-30% when stimulator cells were
treated with 200 or 400 uM EGCG. Microscopic images
of MLR cultures for these cells showed the suppressed
levels of foci formation (Fig. 2). In two-way MLR,
where both stimulator and responder cell populations are
capable of proliferation, EGCG treatment similarly re-
sulted in the attenuated proliferation (Fig. 1). We next
examined the effects of EGCG treatment on IL-2 pro-
duction in MLR cultures and found that EGCG treat-
ment strongly reduced the production of IL-2 in one-

way MLR cultures as detected by ELISA after 72 h of
incubation (Fig. 3). IL-2 production was also reduced in
two-way MLR cultures after EGCG treatment of BALB/
¢ splenocytes (Fig. 3).

Detection of Cell Proliferation by Cytometry

CD71, transferrin receptor, is expressed on the cell
surface of actively dividing cells and has been used as
an activation marker of T-cell proliferation. To examine
if the proliferation of responder T cells was attenuated
by coculturing with EGCG-treated stimulator cells, cells

Figure 2. Foci formation of responder T cells in one-way MLR cultures. C57B1/6 responder cells were cocultured with BALB/c
simulator cells that had been either untreated (A) or treated with 400 uM EGCG (B). Microscopic images of cultured cells in a
flat-bottomed 96-well plates were photographed after 72 h of incubation.
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Figure 3. Inhibition of IL-2 production by EGCG treatment of stimulator cells in both one-way
and two-way MLR cultures. Differences were significant between treated and untreated groups

(p < 0.0001) for both MLRs.

from MLR culture were stained with FITC-labeled anti-
mouse CD71 and PE-labeled anti-mouse Thy 1.2 anti-
bodies, and analyzed by flow cytometry. The expression
level of CD71 of EGCG-treated groups was significantly
reduced down to the level of the control or the unstimu-
lated responder cells (C57Bl/6) (Fig. 4).
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Figure 4. CD71 expression in T-cell population stimulated
with EGCG-treated stimulator cells in MLR culture. Cells har-
vested from the MLR cultures (black columns) and from
C57Bl/6 alone (white column) as a background reference were
stained with FITC-anti-CD71 and PE-anti-Thy 1.2 antibodies
and analyzed by FACScan.

Flow Cytometry of Cell Surface Molecules

To investigate whether the cell surface molecules of
splenocytes are masked by EGCG, we performed the
flow cytometric analysis of various cell surface mole-
cules of splenocytes after EGCG treatment. Detection of
most of the tested cell surface molecules was reduced
by EGCG treatments, and the levels of reduction ap-
peared to vary among different surface molecules (Table

Table 1. Detection of Cell Surface Epitopes

EGCG Concentration
(/107 Cells)
Epitope 0 uM 200 uM 400 uM
TCRo 31.0 299 (3.5) 297 “4.2)
MHC 1 96.3 92.5 (3.9)* 90.5 (6.0)*
MHC 1I 438 32.5(25.8)* 33.2 (24.2)*
CD28 17.6 8.7 (50.6)* 9.4 (46.6)*
CD49d 42.9 19.7 (54.1)* 20.5 (52.2)*
B7.1 (CD80) 21.2 3.1 (854)* 6.0 (71.7)*
B7.2 (CD86) 11.6 4.2 (63.8)* 9.7 (16.4)+

Percent of epitope-positive cells measured by flow cytometry. Values
in parentheses for EGCG-treated samples (200 and 400 uM/10’ celis)
represent the average percent reduction in the detection relative to the
untreated control samples (0 pM/10’ cells). Each value is an average
of triplicate samples.

*p < 0.0001 compared with untreated controls.

1p <0.03 compared with untreated controls.
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