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Animal Model for Using Allogeneic CD3/CD28
Cross—Linked Th1 Memory Cells Showing a Potent
Active Immunotherapy of Leukemia/Lymphoma

Wirote Lausoontornsiri

Abstract We hypothesized that allogeneic CD3/CD28 cross-linked Th1 memory cells (allogeneic Th1
cells) would provide a therapeutic effect which would create systemic anti-tumor immunity and
break tolerance to self antigens of the tumor. In the experiment, nude mice were inoculated with
BCL1 leukemia into both hips. The mice were divided into 4 groups : control, ablation left side
tumor alone, ablation and injection with allogeneic Th1 cell and injection allogeneic Th1 cell
alone groups. Forty percent of mice treated with the combination therapy survived without
evidence of tumor. The contralateral tumor area is displayed to separately show the response of
the 40% mice that survived and the 60% that eventually succumbed to disease. Growth of the
contralateral tumors was significantly suppressed (p<0.01) in the 60% of mice that eventually
succumbed to disease. In this model, mice treated with intratumoral allogeneic Th1 cells alone
survived a mean of 28 days, which was significantly longer than control mice which survived
a mean of 19 days (p<0.0001;hazard ratio=4.291). Forty percent of mice treated with cryo+Th1
survived >90 days. Our results indicate that the ‘danger signals’ and immunomodulatory effects
of these allogeneic Th1 cells are capable of eliciting the therapeutic anti-leukemia effects in the
BCL1 tumor model. This is an evidence of allogeneic CD3/CD28 crosslinked Th1 cell after
processing necrotic bodies in-situ, that is able to provide an effect of immunotherapy in this
animal model. The findings will be a strong warrant to proceed into the phase1/2 clinical trial in
the future. (Thai Cancer J 2008;28: 122-130.)

National Cancer Institute, Bangkok, Thailand 10400.
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Introduction develop a type 1 immune response '°, but their

Active immunotherapy concepts are
being investigated in many cancer indications',
including hematological malignancies®®. The
resident immune response to hematological
malignancies are polarized to Th2 ®™. Clinical
trials of active immunotherapy in hematological
malignancies have been shown to promote the
dominant Th2 humoral response, however, this
has not been translated into significant clinical
efficacy """

To eradicate and maintain of remission
for cancer require Th1 immune activation
However, some patients develop a potentially
effective type 1 immune response against the

15-17

tumor or are therapeutically immunized to

tumors still continue to grow '

The lack of efficacy in type 1 immune in
patients and the ineffectiveness of native
immune responses against tumors have been
attributed to the ability of tumors to employ
various strategies for evasion from immune
attack *°. These immunoavoidance mechanisms
employed by tumors render the immune system
tolerant and permit tumors to grow unimpeded
by immune surveillance even after specific up
regulation of anti-tumor effector mechanisms by
active immunotherapy. Establishment of this
type of self-tolerance may be related to natural
immune mechanisms which are normally

employed to prevent autoimmune disease. This
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normally beneficial effect may be responsible
for tumor immune evasion, supported by the
observation that many of the tolerance mechanisms
that prevent autoimmunity are the same as
employed by tumors to prevent immune
destruction *" .

The “danger hypothesis” proposes that
the immune system does not primarily
discriminate self from non-self, but instead it is
mainly adapted to recognize and respond to
antigens depending on the context in which the
antigens are presented to the immune system.
The hypothesis proposes that antigens of any
origin, presented in the context of ‘danger
signals’ will evoke an immune response . This
model is based on the idea that the crucial
signals that alert to ‘danger’ for the initiation of

immune responses are endogenous, not

exogenous »’. According to this hypothesis, the

presentation of self-antigens from damaged or
dead tissues where endogenous contents of the
cells are released into the microenvironment will
elicit an anti-self type 1 immune response.

The allogeneic CD3/CD28 cross-linked
Th1 memory cells used in this study contained
numerous ‘danger signals’, including alloantigens,
production of large amounts of type 1 cytokines
and expression of CD40L. This led us to
hypothesize that our allogeneic CD3/CD28
cross-linked Th1 memory cells could serve as a
potent adjuvant for stimulating type 1 anti-tumor
immunity when used together with a source of
tumor antigen.

To support this hypothesis, we found
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that active immunotherapy with vaccine
compositions containing allogeneic CD3/CD28
cross-linked Th1 memory cells as an adjuvant
were able to deviate a natural Th2 response to
BCL1 leukemia to Th1 protective and therapeutic
anti-leukemia immunity and that allogeneic
booster infusions were able to increase the
efficacy of the therapy. Translation of these
results to the clinic may provide a novel active
immunotherapy for patients with hematological
malignancies in the setting of minimal residual
disease after remission induction chemotherapy
where the active immunotherapy protocol is
used as an adjuvant therapy to prevent disease

recurrence.

Materials and Methods

Mice

Five to six week old female nude mice
were purchased. All mice were kept under
specific pathogen-free (SPF) conditions and
given acidified water and food ad libitum. All
mice were 6 to 8 weeks old when placed on

experiment.

BCL1 Tumor Model

BCL1 is a spontaneous B-cell leukemia/
lymphoma of Balb/c origin. The BCL1 tumor line
is maintained in vivo by serial passages in Balb/c
recipients. The total 1 x 10° BCL1 was implanted
subcutaneously in both flank of mice. BCL1
forms a rapidly growing solid tumor in this setting

resembling lymphoma/plasmacytoma.
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Preparation of Allogeneic Th1 Memory
Cells

Allogeneic Th1 memory cells were
prepared as described previously. Briefly,
CD4+ cells were isolated from male C57BL/6
spleens and cultured for 6 days with anti-CD3
and anti-CD28-coated paramagnetic beads
(CD3/CD28 T-cell Expander beads, Dynal/
Invitrogen) at an initial bead:CD4 cell ratio of 3:1
and 20 IU/mL recombinant mouse (rm)IL-2, 20
ng/mL rmiL-7, 10 ng/mL rmlL-12 (Peprotech,
New Jersey) and 10 pg/mL antimurine IL-4 mAb
(Becton Dickenson) in RPMI 1640 media
containing 10% FBS, penicillin-streptomycin-
glutamine, nonessential amino acids (NEAA)
(Biological Industries, Israel) and 3.3 mM N-
acetyl-cysteine (NAC; Sigma) (complete media.
After 6 days in culture, the CD4 cells were
harvested and debeaded by physical disruption
and passage over a magnet. These cells were
either used fresh or stored in liquid nitrogen for
future use. Prior to use, the cells were activated
by crossing CD3 and CD28 with anti-CD3/anti-

CD28 coated nanobeads and cultured for 4

hours in complete media at 37°C in CO,

incubator .

Vaccinations

Mice were vaccinated with vaccine
compositions suspended in 0.1ml of HBSS or
complete media. Inoculations were made either
in alternating foot pads or in the skin layer of the

shaved flank.
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BCL1 tumor antigen preparations

BCL1 lysates and irradiated cells were
used as sources of tumor antigens. Batches of
BCL1 lysate were derived from 1 x 10" BCL1
cells suspended in 2 mL of HBSS and lysed by
3 freeze (in -80°C freezer)-thaw (37°C water
bath) cycles. Total cell disruption was
microscopically validated using trypan blue
staining. The lysate was mixed well to assure a
homogenous solution and aliquoted into
separate 0.2 ml doses. These doses were
stored at -80°C prior to use. Fresh BCL1 cells
were irradiated at 20 Gy and used within an

hour of treatment.

Monoclonal Antibodies

The following monoclonal antibodies
(mAb) were used for surface phenotyping: anti-
mCD4-PerCP-Cy5 (IgG2a); isotype control rat
IgG2a-PerCP-Cy5.5; anti-mCD62L-APC (IgG2a);
isotype control rat IgG2a-APC; anti-mCD45RB-
PE (IgG2a); isotype control rat IgG2a-PE; anti-
mCD8a-FITC (IgG2a); isotype control rat IgG2a-
FITC; anti-mCD44-FITC (IgG2b); isotype Control
rat |gG2b- FITC; anti-mCD154 (CD40L)-PE
(IgG); isotype control rat IgG-PE; anti-mCD25-
APC (IgG1); isotype control rat IgG1-APC;anti-
mCD3e-PerCP-Cy5.5 (IgG); isotype control
Armenian hamster |gG-PerCP-Cy5.5 all from

eBioscience, Inc. (San Diego, USA).

Cryoimmunotherapy tumor models

Qur tumor model was used for the
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cryoimmunotherapy protocols, a bilateral solid
tumor model. The bilateral solid tumor model
consisted of mice given subcutaneous
injections of 1 x 10* BCL1 tumor cells bilaterally
in the shaved flanks on day 0. The mice were
divided into 4 groups: cryoabation alone, intra-
tumoral injection of allogeneic Th1 memory cells
1 hour after cryoablation, allogeneic Th1
memory cells injection alone and culture media

injection as the control .

Cryoablation technique

Anesthetized mice (ketamine-HCL, 100
mag/kg, i.p.) underwent cryoablation treatment
by applying mild pressure for 10 seconds with

frozen tweezers (which were kept in liquid

nitrogen) to the tumor. Tumors were 16-25 mm®

when treated. The ice ball covered the complete
tumor mass. To ensure complete thawing of the
treated area before vaccination, intratumoral

treatments were administered after 1 hour.

Statistics

Two-way ANOVA was used to determine
significant differences in tumor volume changes.
A P value of <0.05 was considered significant.
Logrank and hazard ratio analysis was used to
compare Kaplan-Meier survival curves (Graphpad
Software; San Diego, CA). Animals that survived

>60 days were censored from the analysis.

Results
Each group of 10 animals were treated

on day 14 after the solid tumors had grown to an
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area >16 mm? with cryoablation alone,
cryoablation with intratumoral 1 x 10° allogeneic
CD3/CD28 cross-linked Th1 memory cells (Th1),
Th1 cells alone and intratumoral culture media
alone as control.

In the group with solid tumor model
(Figure1), the longest width and length of
tumors were measured by calipers. After
complete ablation of the left tumor by
cryoablation, only the contralateral untreated
tumor mass was measured. The tumor growth
curves of the contralateral untreated tumor
masses for controls, mice treated with
cryoablation alone, and mice treated with
combination of cryoablation and intratumoral
allogeneic Th1 (cryo+Th1) are shown. Supporting
our hypothesis, 40% of mice treated with the
combination therapy survived without evidence
of tumor. The contralateral tumor area is
displayed to separately show the response of
the 40% mice that survived and the 60% that
eventually succumbed to disease. The growth of
the contralateral tumors were significantly
suppressed (p<0.01) in the 60% of mice that
eventually succumbed to disease. In the group
with systemic tumor model (Figure 2), the mice
treated with intratumoral allogeneic Th1 cells
alone survived significantly longer than the
control group with means of 28 and 19 days,
respectively (p<0.0001;hazard ratio=4.291).
Forty percent of mice treated with cryo+Th1
survived >90 days. The median survival and
contralateral tumor response were shown in

Table1.
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Table1 Contralateral tumor response and median survival of each group of animal

Control Th1 cell only Cryoablation Cryoablation
only +Th1 cell

Contralateral 0/10 0/10 0/10 6/10
tumor-growth decrease in size  decrease in size
(Right)

Survival;median
(days)

cryoablation

of left tumor - Cryo alone
=&~ Cryo+Th1 (survivors)
=¥ Cryo+Th1 (non-survivors)

tumor area (mm®)

Days

Figure 1 Tumor growth curves of the contralateral untreated tumor masses for mice treated with

cryoablation alone and Cryo+Th1 (solid tumor model)

—a— Control
-+ Cryo alone
-+-Th1 alone
—&— Cryo+Th1

i-
i p<0.0001
A HR=4.291

Percent survival

0

L] : L h L] L] L] L] L] ]
0 10 20 30 40 50 60 70 80 90 100
Days

Figure 2 Kaplan-Meier survival curves of the four experimental animal groups
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Discussion
The goal of therapeutic active
immunotherapy is to elicit a potent immune
response that will cause the eradication of the
tumor as well as generate a long-term memory
response to maintain complete remission. We
hypothesized that allogeneic CD3/CD28 cross-
linked Th1 memory cells (allogeneic Th1 cells)
would provide an adjuvant effect which would
create systemic anti-tumor immunity and break
tolerance to self antigens of the tumor. Our
results indicate that the ‘danger signals’ and
immunomodulatory effects of these allogeneic
Th1 cells are capable of eliciting both protective
and therapeutic anti-leukemia effects in the
BCL1 tumor model.

The current approach for therapeutic
vaccination was evaluated using a cryoimmuno
-therapy protocol that combined intratumoral
allogeneic Th1 treatments and tumor cryoablation.
This in-situ vaccine protocol resulted in
significant survival advantage only for mice with
systemic effect, but not with mice with bilateral
solid lymphomas. Further investigation is
required to elucidate this finding. However, our
findings suggested a possible effector cell
extravasation and/or trafficking problem that
prevented effector cells from mediating an
effect on the contralateral solid tumor, but which
had an effect on systemic disease in the
secondary lymphoid organs and circulation.
Alternatively, the contralateral lymphoma may
not express the inflammatory signals necessary

to recruit effector cells. For example, differential
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expression of CD62L and CD44 on activated
host lymphocytes by the two protocols could
explain these results. CD62L is well known as a
lymph node homing receptor **, while CD44 is
involved in extravasation and trafficking of
activated lymphocytes to inflammatory sites *°.
Another explanation could be that effector cells
are recruited to the solid tumor, but local
suppressive cytokines, such as IL-10, or Treg or
other regulatory cells inhibit the effector
function.

By contrast, the addition of an allogeneic
Th1 cells to the cryoimmunotherapy protocol
resulted in curative immune responses in 40%
of mice in both the systemic and solid tumor
models. The mechanism of the potent anti-
leukemia effect needs to be elucidated. It is
possible that the rejection response to these
allogeneic cells activated circulating host T-cells
and increased expression CD44 and decreased
CD62L expression, making them capable of
extravasation to the contralateral tumor bed .
CD40L expression on our allogeneic Th1 cells is
capable of enhancing the host production of
IFN-Y and enhancing NK activity which could
have effects on delaying tumor growth and

reducing tumor burden. It is also possible that

our allogeneic Th1 cells with a CD62L",

CD45RB", CD44" phenotype, a phenotype
previously associated with autoimmune disease
and allograft rejection, could exert a direct
graft vs. tumor effect. Translation of this
protocol to the clinic is possible in patients with

plasmacytomas or lymphomas that might be
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accessible for percutaneous cryoablation.

In conclusion, our CD3/CD28 cross-
linked Th1 memory cells are capable of
providing multiple important ‘danger signals”,

including expression of alloantigen, CD40L

and IFN-y. These features, as well as the

demonstrated immunomodulatory effects make
these cells candidates for use as a novel
adjuvant to active immunotherapy protocols.
Translation of these results to the clinic may
provide a new strategy for breaking immune
tolerance to tumors and improving the efficacy

of active immunotherapy.
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Effect of Hepatitis C Virus Infection on the Risk of
Non-Hodgkin’s Lymphoma in Thailand
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Abstract Although a high prevalence of hepatitis C virus (HCV) infection among non-Hodgkin’s
lymphoma (NHL) patients had been reported, subsequent epidemiological studies conducted to
examine a causal association between HCV and NHL have provided inconsistent results across
studies. The risk of lymphoma associated with the detection of HCV infection was estimated.
Two hundred and sixty nine cases with histopathologically confirmed NHL and 334 controls were
included during 2006-2007 in 4 cancer centers in Thailand. All participants underwent a personal
interview and blood sampling. Unconditional logistic regression were used to estimate the odds
ratio (OR) and 95% confidence interval (95% CI) for NHL associated with HCV. HCV infection
were detected in 6/269 (2.2%) among cases and in 6/334 (1.8%) among control subjects. HCV
infection showed no association with NHL, OR=1.22 (95% CI=0.38-3.94).

In conclusion, no direct correlation can be deduced between NHL and HCV infection in
our study. (Thai Cancer J 2008; 28: 114-121.)
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Introduction
Thailand has had an

recently, evidence has accumulated to suggest

increasing a role for hepatitis C virus (HCV) and a single-

incidence of NHL in recent years, the incidence  stranded RNA virus, in lymphoma development?.

of NHL was 4.5 in males and 3.1 in females Infection with HCV is primarily associated

per 100,000 population respectively during  with an increased risk of liver cirrhosis and

1998-2000 . hepatocellular carcinoma®. Its putative role in

A number of viral infections have been  the development of certain lymphoproliferative

linked to the development of subtypes of
malignant lymphoma, including Epstein-Barr
virus (EBV), human herpesvirus 8 (HHV-8),
human immunodeficiency virus (HIV) and human

T-cell lymphotrophic virus type 1 (HTLV-1)". More

diseases became apparent when chronic HCV
infection was recognized as the principle cause
of mixed cryoglobulinaemia (MC), particularly
type II". MC, a low-grade lymphoproliferative

disorder, can evolve into non-Hodgkin's




116 Thai Cancer Journal

lymphoma (NHL)®. Recent systematic reviews
and meta-analyses of previous studies have
shown striking geographic and demographic
variation in the association between HCV
infection and risk of NHL with high relative risks
in Southern European populations, but not in
Northern Europe or North America ®®. The
discrepant findings may reflect several factors,
such as wide variation in HCV prevalence in the
general population between countries and even

between different regions in the same

country *'°.

The objective of our current study was
to estimate the risk of NHL associated with
detection of HCV antibodies (anti-HCV) in a
case-control study that was designed to
evaluate the contributions of infections agents
and environmental exposures to the development

of this malignancy.

Materials and Methods

Subjects

Study subjects were recruited at 4
cancer centers in Thailand; National Cancer
Institute, Lopburi Cancer Center, Udonthani
Cancer Center, Ubon Ratchathani Cancer
Center. Eligible cases were those with primary,
newly diagnosed, and morphologically verified
NHL during the study period, 2006-2007.
Controls were randomly selected from healthy
people who visited, and patients admitted to the
same cancer center, for diseases other than

cancer. Cases with HIV or a prior transplant
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were excluded. Interviews were conducted to
collect data on demographic, medical and
family history, and environmental exposures.
Cases and controls provided a blood sample.
Informed consent was obtained from all
subjects before enroliment, and the Institutional
Review Boards of the participating centers has

approved the study.

HCV infection

Serum sample were stored at -80°C
until testing for HCV. All test were done masked
to the case-control status. Serum samples were
tested for anti-HCV antibodies with a third
generation enzyme-linked immunosorbent
assay (ELISA) according to the manufacturer’s
instructions (Abbott laboratories, Wiesbaden,

Germany).

Statistical Analyses

Comparison between categorical
variables and HCV infection was done by
means of a Chi-square test. Two-sided p-values
were considered statistically significant at the
0.05 level. Unconditional logistic regression
was used to estimate the OR and 95% CI to
measure association between specific variables

and the risk of NHL.

Results
Table 1 shows the distribution of subjects
by the study design variables, age, gender,
education, family history of lymphoma, and

smoking status. Age, gender and smoking were
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Table 1 Selected characteristics of population

Variables Controls Cases

Mean age+ SD 42.7£13.1 51.9+15.0

Gender
Male
Female

Education
Low
Medium
High

Family history
Yes
No

Smoking
Yes
No

Table 2 HCV infection prevalence in general population in different countries

Country % of HCV infection References

Canada 0.7 Spinelli et al.™
Denmark 0.4 Schollkopf et al. ™
Spain 3.6 De Sanjose et al.
Italy 2.8 Silvestri et al. ™

Brazil 1.1 Chindamo et al. ®

Japan 5.1 Imai et al.

Thailand Sunanchaikarn et al. "

This study
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Table 3 Association between HCV infection and NHL risk

HCV infection Cases Controls Crude OR Adjusted OR®
(95% ClI) (95% ClI)
6 1 1

1.25 (0.4-3.90) 1.22 (0.38-3.94)

No 263

? Adjusted for age, gender and smoking

Table 4 Summary of studies that have examined the association between HCV infection

and non-Hodgkin’s lymphoma

Country OR (95% CI) References

3.11 (2.09-4.60) Silvestri et al. ™

8.32 (4.32-16.08)

Italy

Brazil Chindamo et al. ®

Japan 2.58 (1.67-4.00 Imai et al.

Canada 2.60 (0.91-7.42 Spinelli et al. ™

Spain 1.58 (0.89-2.79 De Sanjose et al.

(
(
(
(
(
USA (

)
)
)
)

1.96 (1.07-4.01 Engels et al.
International Lymphoma
1.78 (1.40-2.25)

1.22(0.38-3.94)

Epidemiology Consortium De Sanjose et al. °

This study

different between cases and controls. However,
no significant difference was found between
cases and controls for education, family history
of lymphoma status. Anti-HCV antibodies were
detected in 6 of 334 (1.8%) controls subject
(Table 2). The results of both univariate and
multivariate logistic regression are shown in
Table 3 with the crude and adjusted ORs. No
association between HCV infection and NHL risk
was found, OR=1.22 (95% CI=0.38-3.94). In
addition, the ORs and their 95% Cls in different

studies are shown in Table 4.

Discussion

This study provides further evidence
that HCV infection is not associated with the
risk of NHL, although HCV infection is common
in Thailand.

The prevalence of HCV of controls in
this study was 1.8%, our result is in agreement
with the previous report in which the prevalence
of HCV infection was found 2.15% among
general population in four provinces of Thailand .
Two possible biological mechanisms for

lymphomagenesis, particularly for B-NHL, can
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be hypothesized *°. The first is the direct
phenotypical change of lymphocytes by HCV.
Although a complete mechanism is not available
for HCV-induced carcinogenesis of hepatocytes,
viral replication in the cell is known to be
important. E1/E2 envelope protein®', or core
protein®, from the replicated virus induces
transformation of hepatocytes. The same mechanism
can be hypothesized for lymphomagenesis by
HCV. HCV can be detected in B-lymphocytes,
but evidence for HCV replication in lymphocyte
is controversial. Therefore, the direct lymphomagenic
effect of HCV is not clear at this point. A second
possible mechanism is that HCV antigen
stimulates the expansion of mono- or oligoclonal
B-cells. Oligoclonal B-cell expansion in the
peripheral blood was observed in 100% of HCV-
infected patients with type-Il MC *. Positive
associations between HCV infection and NHL

risk have consistently been reported in the

24,25 16,26

studies conducted in ltaly , Japan ,

13,27 28,29

and Spain , but not in France or Canada

%% The inconsistency is likely explained in part
by differences in the study design, and low
statistical power in some of these studies . In
two recent large cohort studies of HCV-infected

persons from low-prevalence are as, Sweden®

and the US> however, significantly increased

risks of NHL were observed (standardized
incidence ratio (SIR)=1.89; 95% CI=1.1-3.03 in
Sweden, and adjusted hazard ratio=1.28;
95%Cl=1.12-1.45 among US veterans). Similarly,
a large, European multi-center case-control

study of lymphoid malignancies found an

Aree Prasitthipayong, et al. 119

elevated NHL risk of 1.82 (95% Cl=1.13-2.91)
in HCV RNA-positive persons *. The association

of HCV infection and hepatocellular carcinoma

were reported in many studies in our country®®’.

Our study is the first epidemiological study
examined the relation of HCV infection and NHL
in Thailand. The prevalence of HCV infection
was found 2.2% among NHL, this finding is
consistent with the previous study which
reported the prevalence of 2.3 % **. HCV
infection was not associated with an increased
risk of NHL with the OR=1.22 (95% CI=0.38-3.94).

In conclusion, HCV infection is unlikely
to play a major role in the pathogenesis of NHL
in Thailand. The observation in this study need
to evaluate in a well designed study with more
statistical power which is underway in our

laboratory.
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Abstract Thawing of Fresh Frozen Plasma with a Microwave Oven : a Choice for Patients at The National
Cancer Institute
by Suphol Daroonchu, Suparat Prawannay, Yaninee Jarratwisarutporn
Blood Bank Section, Pathology Division, National Cancer Institute, Bangkok, 10400, Thailand.

A microwave oven (MWO) was used to thaw fresh frozen plasma (FFP) in this study by
using a programmable timer for setting the interval period of heating. Finding out the optimal
interval time for completely thawing of FFP is needed. Therefore, the time at on and off of the
microwave controlled by the timer was fixed at 5, 10, 15, 20 and 25 seconds alternately. In the
experiment, the MWO was switched to the highest time, and water was used as the medium
instead of air. The heating time for thawing FFP was recorded and temperature of the water,
closed to the plasma bag was measured when FFP was thawed completely. From the study,
the optimal time was observed as the MWO was set at 10/10 seconds (on 10 seconds and off
10 seconds). The mean time used with microwave was 12.86 minutes while using with water bath
was 18.65 minutes. The mean temperature were 37.95°C and 37.07°C respectively. In addition, no
changes of the coagulation factors in the plasma heating with the two devices were found.
Therefore, plasma heating with a microwave device is another choice to use. (Thai Cancer J
2008; 28: 104 - 113.)
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anududsinassiumnnFaungmumniitszanns 377
4 4 . g y
WWaanANAEIAINNT I ingeLazliing
AN9ANHINTINIRTATAE WB Tl99an1n
191 TAen171u1MATAT99 Mead LAZADLENN
dszgnausazarupnauugiliiduliaude
AMUATBININTTIU AABB Adliinunimuniite
Wuwwamislunisd{im vnfinasldgeululasem
dl I 1 = a 1 o 1 :I/ U
wirasludgulua vizadinnsdentingsluainnaiesias
NINTUIAIA AN ZANTDIIA LA TGN H

gasnnrazaslulmavieraanauldanane

saadeNAsay
Funsanaaanlaanisguainguiann
AAAANUIU 48 38 AaanaAen TERUMO triple
blood bag 1Hm CPDA-1 2uU1A 450 ml WLen
wanas1anann fresh whole blood nnelu 4
%qiu\mﬁqmﬂﬁ"lﬁ?uLﬁ@mmn;ﬁu’%mﬁ whnihuuen
ﬁ'fJ?;lLﬂ?l’rN‘fllu refrigerated centrifuge ﬁ 4°s 3200
rpm 20 U puAERIdLennatatn Lz
nnganiulugg transfer bag 11m 350 mi 6iael
sterile transfer set twenlfidnfufFae At
blood mixer wiiwanaxnandléluudazgelid
P3umaing Au (Inadszanns 230 niureq)
Farnatesdariin dldutudewaniulilugdu
LL*ﬁwamm‘ﬁ'@mugﬁ -30°1 neluaesdalug
luﬁﬂwm:mmﬂﬂﬁiﬁgﬂmqLLuuL‘ﬁm:mn

Anfunisazansnazndanltarunte lunilanes
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m'%'aezﬁaqﬂnsni WaTHEN

LA3RIAZANENA A (water bath)
7 37°0 1hd w14 water bath deensasnay
THuasinlviAanidadasnas UV nsansnis
ligavlulasian AKIRA model: MW-700M 17 LB
mu@umiﬁﬁmumﬂuimmﬂmm?'fm
programmable timer MMAUATLEIZANTAINITNN
dlugaee) 3eudne “ON” waz “OFF” NM1uray
wangAnTTANLAN LS aLA ML AT AL S s
fifuualszanns 1500 mi ATIRTAYUNNNIBS
NN3ATAUAIE electronic thermo hygrometer
WIRNIALAN (stop-watch) druFuaumanlunng
ATAENAN A LT UT 1Y water bath 1AFaE
vienin NA8IqaNITAUNINIINAGBL prothrombin
times (PT), activated partialthromboplastin times
(APTT) ua® thrombin times (TT) tneldrinen
thromborel S, actin, calcium chloride, test
thrombin reagent (Dade Behring, Marburg,
Germany) Aa8AT one-stage technique Taeld
Lﬁ:ﬁ%ﬂ\‘l SYSMEX CA50

nsfny saudasiatuazgungAfithanzas
awmsuldlunisazane Frp

1 FFP AT -30°1 dhwmindszanng
230 nfu vinnsazanefeds tulann Taaquge
FFP adluluiBunmsilszanns 1500 mi Tugna
NGRGEIIMVDHENETN @mmﬁmmﬁﬂ@:mm 29"
Famanufeugevlalasion Tufigaumia “high”
wazA1g9dn 35 Wil (Axuzesgeululasian)
Taanisaauaunisineuaasgaululasiondos
Lm?lmmuamm programmable timer ATNT2U
wardanaiLla “ON” uazile “OFF” wailu
Jun?t fvialsiAn “OFF” pafidamsin “ON" Tiuls

wlasu Inasuuamnteulanasdnuimalili
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l:é‘ﬂui‘ﬂ‘ﬁl 1 ON/OFF: 5/5, 10/5, 15/5, 20/5
WAz 25/5 AUNNANNAAL

lf‘ll‘ﬂuvl,"ﬂﬁl 2 ON/OFF: 5/10, 10/10, 15/10,
20/10 WAz 25/10 ANARINAAL

lf‘ll‘ﬂuvl,"ﬂﬁl 3 ON/OFF: 5/15, 10/15, 15/15,
20/15 WAz 25/15 ANTARINAAL

lf‘ll‘ﬂuvl,"ﬂﬁl 4 ON/OFF: 5/20, 10/20, 15/20,
20/20 WAz 25/20 NARINAAL

lf‘ll‘ﬂuvl,"ﬂﬁl 5 ON/OFF: 5/25, 10/25, 15/25,
20/25 WAz 25/25 ANTARINAAL
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nanedludeulaf 23,4 uaz 5 AusFuLAs
UiRmileudaulad 1 aundrazasuiia 5 deul
TR 25 301 TuLAazIaLTTNNNTIAGeINE
MEINNIATANLIATARY FIIAAALAN TNUBIILAY

wangxn Wushetslinmasaudiandesqanssal

38n1sAnwUSauLisunisazans FFP Aa835

microwave oven 158U 10/10 “ON” 10 3u1

v ad

WAz “OFF” 10 IUINNUIS water bath

'
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nganataflinansaniuLaz

pendugiutFuinsving fudszuin 230 niu

wiuda? 304 Auau 24 ¢ Teusazgazgninly
azaenianiulaageuanazazansly water bath
gouun Rl 3771 NRvazennalsAaniEe

AUMANLTEN 29 0 LTUFINANLAZIENA LAY
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Tulpsianl Aisnumis high” wazinagegn 35 unil
(muzesgaululasn) Kesaies programmable
timer #7811 10/10 1WA “ON” 10 Aunfiuazila
“OFF” 10 317 Sruualfa1dla “ON” Asit 10
Auniuasziln “OFF” Agf 10 Awriliduiu lenns
azanel FFP anysniudouganaimfeniunmadn
quvglaaniiuiinea We wazazlulasian
Tunnnanduwuazguuuniiiuessaadas
FITAABLIANNNIBINUATNAANNARINE RN 39 AL
Funaadnfiazanaudana 2 3aliinnnmeaey
wtladenisudesnreuasnlnanisuian PT,
APTT Ay TTAMNENFLALATLIG 24 @ W

a

Mean, SDuax 14 t test w1A1 P-value
n1sAnwlIsuLiguanIsnaAdgay PT, APTT
waz TT 289 FFP fiaza1eaae3alulasian way
385 water bath
Fatinanatatnfiazanaudaildannnis
AnwdFauiauresnataiudazglnads
lulAsiandisan 10/10 (Ela “ON” 10 Aunfiuasile
“OFF” 10 3u17i) wazA3 WB 7t 371 e 24 ¢ an
nageuTeLARUNAT8Y PT, APTT way TT Aag
Bh one-stage technic'® #1A1 Mean, SD wazl¥ t

test WBUNAN P-value

NANISANEN

mmqumwgﬁmﬁummmw FFP
dwsudeulasine 109 “ON” uaz “OFF" Aaida
aedlulpsin 1 5 Jeuladesaluil

ﬁ’ﬂuvlfllﬁl 1 ON/OFF: 5/5, 10/5, 15/5, 20/5
WAT 25/5 W HOungd 377, 4179, 46, 50,

LAY 5470 ANNANAL

]
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Heulafi 2 ON/OFF: 5/10, 10/10, 15/10,
20/10 uaz 25/10 N7 Hgnunni 351, 3774, 43",
49°1 WA 5171 ANNAAL

Heulafl 3 ON/OFF: 5/15, 10/15, 15/15,
2011548 25/15 3u¥ Hegnuugd 29", 37", 42",
4571 WA 5171 ANNAAL

Heulafl 4 ON/OFF: 5/20, 10/20, 15/20,
20/20u8% 25/20 AP oy 26", 36", 42",
447 WAL 48T ANNAAL

Heulafl 5 ON/OFF: 5/25, 10/25, 15/25,
20/25 uay 25/25 N7 Hgnunni 251, 35°1, 38°1,
42° WA 47T ANNAAL

AUNRNLAANNNIIANHIAGARD 250

q a q
1

liaunegegn 54°a wazwudguuginaiazii
7907 “ON" siuaz “OFF" g4 daugnmniifigeay
mﬂi‘ﬁ'?@u “ON” g4uae “OFF” 1 (gﬂ‘ﬁ' 1)
NANNTATIARALAY FFP LaznaIadnd
azansudafanialulasninudnannaesgq
WAANINANNUN LA N AN IBAINTBUANG
avlaulasanldd geldunnvidednisiduaes
waa ilensagnmaasmangdnaineuen
uaznIaaaLfasndesqansaaansidaulad 1
30u7 20/5 AunTuay 25/5 Aundl (ON/OFF)
HIUNNHGATINELRINTTATALANY TN 50
WAT 54°0 MINAIAL AZHAINYUINTBINAIAHN
Aaud1aNINLATHNgULAZqATI2T89NAN AN
Tusiuigninanadaaaanuieunszanaiali iy
Gawladt 2 suf 25/10 3unTl (ON/OFF) HIUNYH
Slaiasadunirazanainiu 5171 waradndau
Fr9quuaziiqnannseangunanasnlisiiuign
pufaurinanadeulad 3 saufl 25/15 Aund
(ON/OFF) aun)inaqaInnisaraeanysailan
Wiy 51°1 wanasAeudguuariqaanees
wanadnldsfiu deulafl 4 seufl 2520 Fundl

(ON/OFF) gmmﬁtﬁmmwué’q WAL 48 e
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wananadauguiaandes liwuaauguang
wpananainllsiiv Seulail 5 saum 25/25 Jui
(ON/OFF) gauupigaineileazatsanysnl

Wiy 4771 wanalnguinadnies daulusey

= L aa . 0
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09 46°1 NN3azANEIRY WANENIEN NG latuR

ANGY warldinguuieqna19a89nanasi
Talading

HAYBILIATN I IUNISAZANY FFP usnysal
mandaulazas “oN” waz “ofF” Taeidlalasia
e 5 3auly

lf‘il’r]uvl,"ﬂﬁ 1 ON/OFF: 5/5, 10/5, 15/5, 20/5
waz 25/5 Awndildian14, 12, 10, 8 waz 7 ui

ANHAAL

gna Ay uasAamz 109

lfii‘ﬂuvl,‘m?]l 2 ON/OFF: 5/10, 10/10, 15/10,
20/10 waz 25/10 Aundldinan 18, 12, 12, 11 uas
10 WAARINRAL

lfii‘ﬂuvl,‘m?]l 3 ON/OFF: 5/15, 10/15, 15/15,
20/15 waz 25/15 A ldiian 27, 15, 12, 12 LA
11 WRRINRAL

lfii‘ﬂuvl,‘m?]l 4 ON/OFF: 5/20, 10/20, 15/20,
20/20 waz 25/20 Aundldioan 30, 17, 14, 12 uas
11 WRRINRAL

lfii‘ﬂuvl,‘m?]l 5 ON/OFF: 5/25, 10/25, 15/25,
20/25 uaz 25/25 i ldiaan 32, 18, 16, 15 WAL
12 WARNRAL

Lfgmﬁiﬂummmqmum%émuuymﬁ
Safgawindiy 7 wid memﬁiﬁﬁqmwhﬁu 32

WA wudnaanifangaagnsay “ON” gauay

—e—15/5, 10/5, 15/5, 20/5, 25/5

—a—5/10, 10/10, 15/10, 20/10, 25/10
—&—5/15, 10/15, 15/15, 20715, 25/15
—— 5/20, 10/20, 15/20, 20/20, 25/20

——5/25, 10/25, 15/25, 20/25, 25/25

10

T T

15

sautianilaila Gun

U7 1 usnsgangfizasnisazane FFP fisaudsiansne g szndnalauazlea (ON/OFF) saedslalasian

35

Miva (i)

sasnay A WInazaw

—e—5/5, 1075, 15/5, 20/5 wae 25/5

—&— 5/10, 10/10, 15/10, 20/10 uax 25/10

—a— 5/15, 10715, 15/15, 20015 ae 25/15
5/20, 10/20, 15/20, 20/20, uax 25/20

= 5/25, 10725, 15/25, 20/25 (e 25/25

5 10

1%

st nnailacarila conore il

SUT 2 uaneataednsazane FFP isaudaanaisng 9 szninallauazlia (ON/OFF) saeddlnlasion
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“OFF” #in zﬁ'qmmﬁmmmﬁmu “ON” FUAY
"OFF” g4 (gﬂﬁ' 2)
wan1sAnwLUSgULigunN1sazats FFP A2835
Tulasian fisau 10/10 “ON” 10 Fudi way
“OFF” 10 3117 AU3S water bath
HaTedlaan Rl lunsazany FFP Ay
auysnldeunne FFP gusnaufeddl 24 wudnaa

TulasndAaasuednanlunisazaneiniy

71 28 aiui 3 nsngIAN-Ane18% 2551

12.86 W1 LL@:qmuqﬁmmﬁwﬁ’lf’ﬂummzma
AN 37.957% d91AE WB 1aniildlunns
AYANEIRALLYINGL 18.65 Nl damFunizavane
FFP Mﬁqgﬁmm:@mmﬁmmﬁﬂuﬁ% WB et
Wil 37.07° a1nnsAnEHNLd9 ATl
azane FFP #2833 WB azunundafildsua
lulasiavlatneldadArymieadsa wavgouund
iuAzlnlanan wudngendngumgAaldiu we
Wantieg (mmqffi 1 Lngﬂﬁ 3)

m13197 1 Wisuifisunaiuazgungdnldlunisazane FFP sae gaulalasian sau 10710 Fudi

Lae Water Bath

AN ldazany FFP 1mminaes FFP

(N5N)

doy
wan azane

(u#) ()

frun)Hein

o

Microwave Oven
(n=24)

Mean

SD

Water Bath (37°C)
(n=24)

Mean

SD

37.95**
1.82

*P <0.001, ** P <0.05,

43

o

v iy ganigil (Cm)

l 2 * 4 5 6 7 8
—— MWO Thaw time —m—MWO

(Min) Temp(°C)
—d— WEB Thaw time

Mind

—=WE Temp (°C)

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

FFI' No

ci’ a =] =] /=Y ! v ad
g?ﬁ’l 3 LLN%QNLLﬂﬂ\‘iﬂ’liL“L]’iEl‘ULV]E]UL'JE']LLEZQEIAW{]N’iZﬂ’J’Nﬂ'ﬁazﬁ’]ﬂ FFP n1e ’JﬁvLNIﬂ’iL’JW

158U 10/103W171 was WB
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A1599 2 waReN1sWSauLAgUAT PT, APTT was TT 289 FFP Nazaneade35 lalasuan waz water bath

Aanldazany FFP PT (min)

APTT (min)

TT (min)

Microwave Oven
Mean

SD

Water Bath (37°C)
Mean

SD

HAN1SNASAY PT, APTT Wag TT

nnsazany FFP faeadlulasion an
ladauay SD 184 PT, APTT uaz TT wihfiu 13.17,
1.29, 36.20, 2.87 way 24.25, 6.55 ?;mﬁ AN
AFUFIUAT WB Teniednaes PT, APTT uay TT
winfiu 13.18, 1.13, 36.11, 3.26, 23.96, 6.71 Al
ANA1AY waznudnldiAuuansneiuetng
AdadnAynneainlaafiAl P>0.05 fenanelu

AN99N 2

a o
Y1968
Tutlaqiiudetisddniunsld FFP Tug
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Vo & P o
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gnntTuNs BT AR FFP 3nnndn
3000 giasiat] dauninldlunsil massive blood
4 i o e oA o A
loss” TUIEMINGNINITRIAAVTENT LT NENALNY
blood coagulation factors (fJadanisudesianes
- A ¥ L o o
RA) NABINITIERLNTNAY AITAINENNIT
NAzanIvezina1189n13azans FFP adle Ay
ANLszasATeaTinAuAddduate ) aulnanis
Ny Aligeaulunisazanafiaads water

bath ¥3an131498 microwave oven® "%

a o

nsAnsdNdnglscasdnaslduniu
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NN2ANE AR ARBILALINNLAANNANNZ AN
. aa @ v
seudnanatnaramginldlunisazaneiude
AYUATBINIINARBIRAS $UN 10/10 117 (1Tla
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wiiu 37.95%1 luldmnunnmsgruleeladinaiu
nulaswilasiladenisudasnaaaaaniiainey
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ara1taNyIniudnasiAoNuInileuans
Lmu@@ameé’wmﬂiﬁqmuqﬁﬁ@qndqﬁéqLLm' 501
"%u”l,ﬂ%ﬂi’mgﬁ hot spot'® (3Aa19789WANAN
ldsiufigninanadaapniuan) nsvansagluge

1 o 1 é/ vV & 3
Wmmmmﬂwmxmumzﬂﬁﬂg‘mmumnﬂmum




112 q15815lsAnziSs

Sufilungulunjdnnisasvaradosgaululason
Ao o 10 o ]

PRe N ATuANa19 "0 annnmaaessanuanly
90U7 “ON” g3 el “OFF” A Aausl “ON” 20 Ju#
Iuldaduiu “OFF” 71 5 3unza 10 w1 axld
ANNFEUGINATLTIRIBNALTUA G RINIYINAE
NAAHN 19U anAqInAnAtiaTiaafun1ane

1078 Geanailunaidaiugilae

microaggregation
nnends aannisAnenudndnldgunniige
s¥U9ng 48" WAy 54 1 azannatadbsaniaeld
WANAZANELINEN 7 WP D9 11 Wd (Rseu 20/5,
25/5,25/10,25/15 W% 25/20 AUNARINAIAL) T
dl (-3 1 1 a o 24 1
huaniFandusazdilnyurinlianinnanasa

Tugalasuuilas

fitladeunsneinantidauieadadléun v
fvsulfiflugananaludslulasion inazdos
tlaafulaldindsauninufouanlulason duda
Auganatannlaem Arafeuannlilasianiaz
ﬂ'mmmw%’@u@jﬁﬁqLﬂuﬁmmm@xﬁwmwé

nszangpnfeunananaliggenanasin

dszneauuni1suyuNgIueediATaIIMEY

Tulagianinenu azdaaunsnszananauFaui
angnaandaeiiunisilasiunisiinaaufau
d e A u g
lnrziunifulduenainiduilfunasaasing
wunzauntdaudAyrininansaesinteaiiv
Taginliiiaaaufauanicings FFP azly
ANNNIDTNULATANAUTAYITNRAATANTATLAYIN
Sauleamss WAt Bunuaashdliuinsuinii
1 nanaesnisazaefazldinatuiuniniunay
- g o
grungaasnisararafacilualasutlasnaly
v e 1 d"d G| dJ
pogl Usngnisalinantaadumenaniderenis
nasastina vl uvattenanisldaslulasan
lunisazany FFP sald drnfuiasesdau
latasungulus vizelidsinduntieaunnsing

o 4 g v TS =
AUAAAAAUIUIATLDILATENITUTRA9AYE A9A0T

]

71 28 aiui 3 nangIAN-Ane18% 2551

ALFBINIAIAIMNINNIZANVBIIATLATGUNY N
Y 4 s & @ . “
AT 3995 lnlasareanaazilumaiianiaaen
Tusiduiunisazaanaiasiugdudanazligilo

1 a 1 a 1
nzdelunstlderaugnidustely
Tsanzfailulsaidhullogmnwansnsnige

gastszmalng Inenwudnsinismanndlugusy

¥ =

wilasaust woa. 2543 Wluduniuaziuunliings

aa v

X T UL ; e & o
PuUaLNALUAY © AnanFAKLaNZIFINNITUNIT

a

v
o

S antuszGauienAdiadunt 78 fod
n19anszeziaa lunIInIan1etiaslirEnisas
Lﬂu?ﬁlqﬁﬁLﬂuLﬁ@mﬂum@ﬁ?ﬂm;:iﬂqmirﬁ’fiqu?q
WATHLMANNIAT AEERSHAUTIUIHANITANEN
ludasiasfulslonifenssanszazinalu

1 | < ! dl Y Y '
nsazarenaasududerieunasligaesialy

AnANIINUIZNA
1828UAM UFHN AdllA A1im g
Lémﬁ'ﬂéaﬂuimmw LL@:LF@I’N programmable
timer Miutlsslamiaginannnluniefnei uas

AT.4UUNT ATLURAAANA NUAUFAIERT NGNIY

Q ]
ARUADITUNZ LTI AT R Uzl

o

sz lemIlun1 7138197149

Lana1591989

1. fwa deafad. Beauazdiuugnveaden. T : fva
ﬁmﬁaﬂ. (Us30UNENN9) NTlAen NPNNNENIUAT
- WHLUA ; 2526. NN 14-30.

2. Westphal RG, Tindle B, Howard PL, Golden EA,
Page GA. Rapid thawing of fresh frozen plasma.
Am J Clin Pathol 1982; 78: 220-2.

American Association of Blood Banks. Standards
for blood banks and transfusion services. 11th ed.
1984 ; 31.

Plotz RD, Ciotola RT. Thawing of fresh-frozen
plasma at 45°C versus 37 C. Am J Clin Pathol
1988; 89 : 381-4.




mstdgaulalasinlunisazatenaidsiiududs

Sherman LA, Dorner IM. A new rapid method for
thawing-fresh frozen plasma. Transfusion 1974; 14 :
595-7.

Thompson KS, O Kell RT. Comparison of fresh-
frozen plasma thawed in a microwave oven and in
a 37°C water bath. Am J Clin Pathol 1981; 75: 851-3.
Rock G, Tackaberry ES, Dunn JB, Kashyap S.
Rapid controlled thawing of fresh-frozen plasma in
a modified microwave oven. Transfusion 1984; 24: 60-5.
Luff RD, Kessler CM, Bell WR. Microwave
technology for the rapid thawing of frozen blood
components. Am J Clin Pathol 1985; 83: 59-64.
Sohngen D, Kretschmer V, Franke K, Pelzer H,
Walker WH. Thawing of fresh-frozen plasma with a
new microwave oven. Transfusion 1988; 28: 576-80.
Mead JH, Boucock BP, Russell RE, Robinson CS,
Harris G. Water environment microwave thawing.
Am J Clin Pathol 1986; 85: 510-3.

Wilson RF, Mammen E, Walt AJ. Eight years of
experience with massive blood transfusions. J
Trauma 1971; 11: 275-8.

Churchill WH, Schmidt B, Lindsey J, Greenberg M,
Boudrow S, Brugrara C. Thawing fresh frozen

plasma in a microwave oven. A comparison with

gna Ay uasAmz 113

thawing in a 37 degrees C water bath. Am J Clin
Pathol 1992; 97: 227-32.

Wintrobe MM. Hemostasis and coagulation. In:
Wintrobe MM, editor. Clinical Hematology 6™ed.
Philadelphia: Lee&Febiger; 1969. p.309-34.
Hirsch J, Back R, Menzabach A, Welters ID,
Dietrich GV, Hempelmann G. Temperature course
and distribution during plasma heating with a
microwave device. Anaesthesia 2003; 58: 44-7.
Snyder EL, Hezzey A, Barash PG, Palerno G.
Microaggregate blood filtration in patients with
compromised pulmonary function. Transfusion
1982; 22: 21-5.

NTLNIWNADITUGY. ADARITITUEY W.A.2547.
ngunwe: driinulauneuazgnartans §11neu
UAANITNIWAB1TUGY 2547.

Attasara P. Hospital-based cancer Registry 2005.
National Cancer Institute, Thailand.

Attasara P. Hospital-based cancer Registry 2006.

National Cancer Institute, Thailand.




! \ﬁ o1saisisau:iSvo

NnCl

Thailand

ISSN 0125-2038

THAI CANCER JOURNAL

yaNsamUuUSIToUHemNA

USSaI5NI1S

a

a9 Anzileny

sj”zi'wu'ssm']%ms
FUUNT angTe

ARNS WEINTZANY

AMNZUIINITNS
Aunwg lagnng

AtlEl M99

WWIBUNS AN A
R NIt
Vdus Auzaln
e fanss
aianl a3eaadng
aguanmal Talung
2198 AARLINUT

<

= o
ATUT LRUNDITIFL

HIANTS

NAN FeATTIRIUY
fdageamNIS
u u

re1an Yoy

ysns Anpanysnl

I QTR

o

AUUNT ATUUAAANG

AR AuANIanEng
FUNUT UNBNIATTYNIA
a0 foyaniugnad
Alsail WaNgunsds
2390UINEY LilnyAdel
gna wlugund

DUIA NG90l
BATE ANTIAYAT

a a a &
a198 Use@ngnea

WIUN AUNIIILNG

@aAus Anstesu

WA waua

ANAUR AUANIANTOL
AT TUGIANA
ansimil AmIaan
AU NIANHOL

8941 BAIITINNI

aa a
AT audlas

NNWN USEN TAFANISANN 3110/
373 0.45TYATNIA LUWLNNED LWALNNAR NN 10700 Tn3. 0-2424-8715, 0-2433-3011




o1saisisauziSv

ISSN 0125-2038

THAI CANCER JOURNAL

The National Cancer Institute Foundation

Editor-in—Chief
Thiravud Khuhaprema

Assistant Editors
Chanin Apiwanich

Suleeporn Sangrajrang

Editorial Board
Kanokporn Jaisathaporn
Danai Tiwawech
Petcharin  Srivatanakul
Vichit  Arpornwirat
Vasant Linasmita
Saipin Tangkarat
Suwat Chariyalertsak
Arunluck Komindr
Araya Adulbhan

Orachorn Aimarreerat

Managing Editor

Arkom Chaiwerawattana

Assistant Managers
Preyada Boonyen

Wareeporn Saksomboon

Nongpanga Suwattananand

Sunanta Chariyalertsak

Kiti Chindavijak

Chantana Morkchareonpong
Thida Panchaphanpong
Wirote Lausoontornsiri
Wanpen Benjachai

Suphon Manoromana
Anong Tepsuwan

Akariya Samakhaputra
Aree Prasitthipayong

Pornnapa Jantaraweragul

Saowakon Sukarayodhin

Pensri Saelee

Kawin Leelawat
Pongpun Siripong
Weerawut Imsamran
Wautthi Sumetchotimaytha
Somjin  Chindavijak
Sumate Rinsurongkawong
Amornrat Vijitleela

Anant Karalak

Orasa Akkarawacharangkul

Malinee Sontichai

KOSIT PRESS COMPANY LIMITED
373 Charansanitwong Rd., Bang-ow, Bangplad, Bangkok 10700 Tel. 0-2424-8715, 0-2433-3011




o1saisisauziSv
THAI CANCER JOURNAL

inguszaoA LRLNELNTANINIATINTG HaaddaReEaiLTsANzISY LazEw
dd s
nnenda

AN A11inaun3ansleAN LT NENUATIAYUITING ARNTUNEITUINTR

268/1 DUUNTEIU 6 Lﬂ][ﬁ]‘a"ﬁjm?} ﬂ‘aq‘QLVl‘W”I 10400
09. 0-2354-7025 Fia 2205
M9415 0-2644-9097

Lguvlﬁﬁmmm% www.kmnci.com
[J da o o A a| o
AMRKURAATITIANNN ﬂ’muﬁﬂﬂﬂ‘l{}ﬂ 3 AU ‘]JZ\I:: 4 11

A1SASAURVU UTIOUNENN9N9819LIANZLIN
ADNTTUNZISIUINTNG 268/1 DUUNIZIIN 6 LIATIENG NFUNNA 10400
n9. 0-2354-7025 6ia 2205
19419 0-2644-9097

E - mail : nci_journal@hotmail.com

nsuansultuaangn -ﬁﬂmuqmLL@zumﬂ\muﬁéwmmé’qmmf-fquqiﬁﬁaf’ﬁﬁﬂvmwmaf
Tspnzialngluiidamnldane
* YUIENIULBNTY BATIANIRINITN 200 U 50T (4 211U) TINARZ
TneadnsannTnandu e www.kmnci.com
uazlauRuiiuydaauning sunasinawiiiad ada (i)
AT NNTUR taafitTiyd 026-2-27518-2

%

Tarinyd yatFanNTuNZIF TG




o1saisisauziSv
THAI CANCER JOURNAL

aisuiy
Content
Ui 28 avun 3 NSNHIAN-NULIYY 2551
i
UNUIIUIBNIT 101
=< U 5 a ] 1 6o s Q|

msﬂnmms‘l*ngaulu'[mwﬂ;ﬂumeLaan‘lun’n‘saza’nawammumwe ﬂ"l‘ﬁiﬂ&l‘d?ﬂ 104
TuaadunziSouvona

gna Agey, ANSEY UszTueed, eitdl ATEIAgENS
Effect of Hepatitis C Virus Infection on the Risk of Non-Hodgkin’s Lymphoma in Thailand 114

Aree Prasitthipayong, Patcharin Homcha-em, Pattarapong Pornsopone,

Somnuk Temiyasathit, Chaiyaporn Kunka, Tawin Klinvimol,

Rungsinoppadol Thotong, Chatchai Ekpanyaskul, Suleeporn Sangrajrang
Animal Model for Using Allogeneic CD3/CD28 Cross—Linked Th1 Memory Cells 122
Showing a Potent Active Immunotherapy of Leukemia/Lymphoma

Wirote Lausoontornsiri
ﬁnsjmwzlaoaag.uvlwwaaﬁ'uﬁ'a‘lums{lm nunsiiaxstSaaunlaenIstAiiani 131
A18815MaNsL59 7, 12-Dimethylbenz[a]anthracene (DMBA) ‘lumdnmam

KNaIWII ASNIY, Wiieele AUIzAU, g559R Tesisesns,

A3Sa Awana, ondde unsuie, Junwd eeiadie
ssafinndnAngivuazdniiuariessalsaazSeludsznalne 147

BAT ATN




UNUSSUISNIS

(%4 %4 a [
mug‘d AUNIILN ﬂ‘[‘iﬂugl‘iﬂ

' ¥
@ =

A @ o A a oA

panTiudnluniledeiniiiedo] i
Faeniaiialsanzifeainnisganuadugyl lu

a - Y A o A
UNUITIENITRTLNANIaIauedeyaInaiLTes
o ] L Ay o ' @ A
sananaminndudulaluilagiiu ansnenzifanny
Isiealundugil § 3 9lln Aa polycyclic aromatic
hydrocarbon (PAHs), benzene way 1,3
butadiene

Polycyclic aromatic hydrocarbon
(PAHSs) 1lungunasansalninINngn 100 48
Jd o dd 4 o
Ndraula A a13NTa91 benzo [a] pyrene TIAA
agluansnenzifangud 1 AunIsuLianguuas
IARC (International Agency for Research on
Cancer) Aa asnideyadniaudnainnsoinli
Manzialunysels PAHs HinaulAluszndnanig
wnludnldanysalvasdiuiin Widu uia wee
waznulAluaduaiiasinee Wu Afuyns aduann
vialeidy Aduainnisen g Aduatnauueng

wzma’ uananid sanylaluatmnstssinnilasing

Az UlATNINIAINNIDANEATUANT PAHS 119n19

215815 lsANELSS
THAI CANCER JOURNAL

Ui 28 alun 3
AINHIAN-NULSI8U 2551

Thailana

2 o PP -
wigla wren1sFuUlsnIuaIuIsNAnIsU WD au
A9 NIANTININIZLNAANENWLIN PAHS HUARS
AT AANZLENUAALAZEINLAITNA NN UEAANT
AanzFaRamls wnun azifeanl&lvn) wazuzis

52 a [~3 1 aallo/ =
nrznzdaaney wrdayaniainNsiiamaudad
1 A o @ 2
TdunwawmtauiuNzilen
Benzene Anagluasnanzifalungui 1
1 = o [~ d‘ v a
LR 1WA a8 TN U AR NT 5
, L A% o = Iy '
viv Tuwnaandundu vranulaluszudnanis
o a \ . a & o
winlufianedasine iy diuiiu wield benzene
[~ dl Y o 1
uansnldiuunsuanalulssaugnaiunssy
PANLTRA LU LINIUNRANANEFN L1N9A9ATIZE
a3 ~ a o \ '
ward’ 413 benzene Nwuludsuindandaulnn
£ ' al &
W1annign vsdaesvialal@a s uausd wazwu

£
o =

dannsguyvsiduunseainiandiAnyresansil

o

Aqulunjaa9n195uans benzene 1ingsaniaas

]

a

Winainnisunela ddqudaaniniifinainnig
v 1 v
Fudseniuermnsvseuniluideanans faqiiu
4 v A a
@ad1n91Hiuans benzene siattaadluszazionn
o Y a @ (=1 A ¥ o
W azinliifanzduiagenanals wazdeiinis

1 v
T’WEN’WHT]’]‘;TL?]@N%LN‘IJ‘Q@%H“’] %ﬂ L NELTFARNN




102 qnsanslsanziSe

wiaee wzifansunzilaanoy wzifelen usdeya
Tudouilifailldnannenazaglaluilaqiu®

1,3 butadiene Liall W.A. 2542 IARC
anli 1,3 butadiene Luansnanzidelungy 2A
A 1 ‘dl 1 dl Yo 3| dl o V a =3
e nguniazdaldduduansivinlififiauziely
A1’ weiluilaqiiu 1,3 butadiene TAFun1sdangs
Tifluansnanziialungud 17 ansaiintinylily

o

ﬂqmmuﬂﬁuﬂimmﬁ NNTHARNYIIAILATIZN
gRAaNIINNARNAaaN wadanuldluainian
WinanAdurialeldeae9snaus N1sANHINI
92UNAINE209 1,3 butadiene faileagdanluy
flaqiiu ad19lsfinudsnaenunisduda 1,3
. dl 1 o v a < [~3 A

butadiene wazi@adilFNANzITudAAaAU9
Ko e e a g
uanani luadugilivanaiiansnanzise

o d Ay LAE o o Y
afinau) anlé vl Tuegivaiinesgldos

dl o = 1 (3 a KX A

annsiadugliansnanzideanaaiin Aaling
ANINI19sTUNAINSNNB MR EluS LA UNIg
Wnlsanzifeannisgaanadugl TnaEuain
N.A. 2530 miﬁﬂwﬂuﬂi:mMmﬁmﬁmim
Lowengart kazAMz® NUNYIANANNIAEITRS
a [~ [~3 A (-3 ldl 1 e £
AsiaNzifadaaanu AN AnaLdins g
g1 warlul w.A. 2537 McCredie uazamy’
Ansnisiinuziieanasluannlafuadugy
WANANITANE LN LA NANAUSIRIN19RATIA
AanBNanIsAn N ANIUlunIiade Tull
W.A. 2536 Ger wazAne' TaAneTladedsguas
AaialsanzdatanlunalFudiy wananisAnE
. oy ve s ia 4 -
ndaunudngnlafuaduglianidassanisin
wziatlandasndngldlaiuadugyl Tl w.e. 2539
Koo WAz Ho'' $innnsAnmimanuduiusssndng

nnsdudanan1zlua N AfUNITRANZalen Ty

WiLNTERINe HansAnEnLgnlusz eI
EY

1

o~ vo o ' : a
AULUT nslafuadusdldfnarnanisiin

q U

]

71 28 aiui 3 nsngIAN-Ane18% 2551

wzfelan wamiudanlafelunguidjnguyvs

]

NALNUIN mﬂﬁ?miugﬂmwﬁqmmmmL?ﬁlm
sanisiianziilen waznisAnunlulszine
daene andaemialull .. 2546 Tag Chan-
Yeung uaranuz”? wudinislaiuadugilaifinasie
nsinANziilen Lwim?zguw?ll,ﬂuﬁ@%ﬁq d
Alan1aiinleAfeNang

andiayaiitier] o Taqifu Asag/ldenn
danslifuadugiinlfifaneiieasairald A
sanan1sAnsausellluauiam insznsine,

N197LUNAINENTAINT TN AN LT luALLTIWEaaR

o

utau Anflusiasinguiaetnedanuauuin uazd

G oIy LT eV R o P

Lana15a1984

1. IARC monographs 1987, volume 32, Suppl. 7.

. Goldman R, Enewold L, Pellizzari E, Beach JB,
Bowman ED, Krishnan SS, et al. Smoking increases
carcinogenic polycyclic aromatic hydrocarbons in
human lung tissue. Cancer Res 2001; 61(17):6367-71.

. IARC monographs 1987, volume 29, Suppl. 7.

. Fu H, Demers PA, Costantini SA, Winter P, Colin D,
Kogevinas M, et al. Cancer mortality among shoe
manufacturing workers: an analysis of two cohorts.
Occup Environ Med 1996; 53 : 394-8.

. Aksoy M. Malignancies due to occupational
exposure to benzene. Am J Ind Med 1985;7 : 395-402.

. IARC monographs 1999, volume 71.

. IARC monographs 2002, volume 83.

. Lowengart RA, Peters JM, Cicioni C, Burkley J,
Bernstein L, Preston-Martin S, Rappaport E.
Childhood leukemia and parents’ occupational and
home exposures. J Natl Cancer Inst 1987;
79(1):39-46.

. McCredie M, Maisonneuve P, Boyle P. Perinatal
and early postnatal risk factors for malignant brain
tumours in New South Wales children. Int J Cancer
1994; 56(1):11-15.

. Ger LP, Hsu WL, Chen KT, Chen CJ. Risk factors of
lung cancer by histological category in Taiwan.
Anticancer Res 1993; 13(5A):1491-500.




UNUIINITNIS

11. Koo LC, Ho JH. Diet as a confounder of the
association between air pollution and female lung
cancer: Hong Kong studies on exposures to
environmental tobacco smoke, incense, and
cooking fumes as examples. Lung Cancer 1996;
14 Suppl 1:S47-S61.

103

. Chan-Yeung M, Koo LC, Ho JC, Tsang KW, Chau

WS, Chiu SW, Ip MS, Lam WK. Risk factors
associated with lung cancer in Hong Kong. Lung
Cancer 2003; 40(2):131-40.

ussaSns




215815 lsANELSS
THAI CANCER JOURNAL 7 ]

U#1 28 alvun 3 }'
NINHIAN-NULSI8U 2551 !:1.......

ﬂnﬂmwwaaauulwswaawum‘lumsﬂaanu
AISLAANS LsaLmuufmlmsmummmﬂms
AaNzL59 7, 12-Dimethylbenz[a]anthracene (DMBA)
1uﬁgmmaaa

HaINTTU ASWIW*

viveela AUsEATUT*
q3870 Yasitazna*

ATRY suana*
gnade Junsune*

AUNUI gzRene*

UnARgs nMsnanestiingLszasfiveAnAnannaessyulwsmesiuds (Rhinacanthus nasutus Kurz.)

'
=

Tumsilasiunisfausidafuniigninilaaiifeasnsienzife 7,12-dimethylbenzlalanthracene
(DMBA) Tnanistlougnsafadaetinainsniazddiu 1una 500 Jaansu/nlaniu, g19ain
paelanasi wazans rhinacanthin C aIN37N 2R 25 uaz 50 AaaniwAlansy Gavanadng 0.3%
carboxymethylcellulose 11 0.4% normal saline fauuaznaINItlauansnanziis DMBA auna 30
Aaansu/nlaniy mmmaﬂmﬂunm 9 dlpiflunymaliagawug Sprague- Dawley 41131 75 §
NANNTNARBINLAT mmnmmmmmvma rhinacanthin C mnmuiwmumu‘l,wmmm“lwm@u
1umrzmmmiLﬂ@ﬂuLLﬂmmmuwuﬂuummamwimummﬂ@uLumwﬂuﬂmaumummﬂﬂuma
an9azansl 0.3% carboxymethylcellulose LATNLANETATARIETNAINIINUAZANEY WA 500
daanfu/Alaniuuazarsannnaalavafy 2une 25 Naaniu/nlaniu mm&mammmmﬁﬂuwﬁmﬁmu
mﬂwummmimm‘l,ﬂmﬂmﬂuﬂmwuﬂmmmmmmm (p<0.01) Bnvadanudngns rhinacanthin C
mmmm 25 way 50 RaanFwAlansy aunsnanaunafeunsfud Ll EnNTLATeEni L F5
i (dose-dependent; p<0.001) “lummvmmmﬂmﬂ@@hw«ﬁmmmm (50 Hadndw/ filaniu)
ldfinaranisantunnfiauns mtmumuﬂmenurmumumu uﬂnmnuummﬂmmﬂmmnmﬂ
gurn 500 Aaansu/Alaniu aaunsnansutuieunziuedases (number of tumor per rat)
1mmwa;mmm 4.2+0.5 189091 Aa arannnnalsefulazans rhinacanthin C 2u7a 25 {a@niw/
Alandu 7 4.37+0.4 WAy 4.89+0.2 ANANRU daudnsatadaeninandndu asafnaaslsvad
WATA13 rhinacanthin C 1UIAgY (50 Haanin/Alaniu) fiuasanisansiuufeunziSaaaa e ld
Tuszausndndafsiumnguatua (7.2540.8) dususasniafafeuusdudiiun wodinga

~uAdpayulng waz udnimasssuasneniimen ludnimeans nguauRse; udaai nguunesInen antunziSuienni
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Abstract

uu‘mimummﬂmﬂm‘iiw'a@mmm 25 ummu/ﬂiamummﬁmimﬂﬂﬂuu mummm (Fazas
60.34) @mmmmn@wumimummnmmﬂmmnmﬂ aunm 500 Naaniunlaniu Geaas 72. 41)
mequimums rhinacanthin C 111m 25 Aaaniu/nlaniu (Gasaz 75.86) &Lummmnquim
a?ummﬁmﬁqmﬁ’]mm‘i’ﬁu @19 rhinacanthin C wazansannaaalsnefuungs Adnaniafiatau
u La‘m@umwmLu@mamun@ummu memmmmmmmmma‘mammu”lum@mmuummm
W“LI'J'] n@wumimummﬂmmmu’mmmLL@meu 134memmwmmﬂnmium’;‘mmum@ﬂmLmv
mmmmﬂunumummu slwnmmrmwuwimummnmﬂafaiiw'mmmm 50 dadniu/nlaniu wu
qwmmwmmﬂnmiuma‘mmwﬂmimm A1 BUN naz ArANRAUNA Ui N9y TAuA
AST, ALT, ALP zwnu {aelanizAn AST wmqmmummu@mwuﬂmramwmmm (p<0.05) WAZNgN
Muwimumi rhinacanthin C 911A 25 mamu/ni@mu WUINAN AST uaz ALT Hezaugaau usilad
mmLmﬂm\mmquuﬂmmmmmmmLu@mammaummu AINTRYAAINAIIUARNITT A1TANA
ﬂ@@‘l:?wfﬂ?mm“’mﬁ rhinacanthin C ﬁmﬂumwmiuﬂ@u naphthoquinone VlLLtmimmnMiﬂﬂﬂ
ﬂ@ﬂiiﬂ@mmﬂﬂqwﬁ fmﬂwwumm@iwuumimmummmmmﬂmmn@wuwimum eieusy
NEUAILAN ANNNANITNAREIAINATT aeagildan asaRndaEinaInInNuaTANdY asada
paalsnasy Lazans rhinacanthin C mﬂﬁﬂmuﬂwwmﬁwfq ANNITDAAUUNA f«‘hmuumﬁmmmi
mm:u mLmuma\muwm@mwmmummmammau 59 DMBA 'léa Tnsianizansasadaai
FaannsnuaYA smL'ﬂm‘ﬂLmu"ummmnmmuuﬂulﬂnnu@mm fuatlasiunaiinueg LNLW’]WJ
18alusyduRinaula m‘l,'wLﬂuﬂafiwum'ﬂmiwmmmuuiwswmwwmLﬂum@mmmm \fienns
tlasfiu nen 'm@muwmuﬂumﬁﬂmlumﬂqau LU LLE]N‘H‘ﬂﬂQTin\‘iVlﬂ’]ﬂﬂ_lﬂ‘ﬂ A9ANAAIN
mmmmmummmﬂmmﬂummmmw rhinacanthin C sml,ﬂumm@m naphthoguinone 8194
um@mmvuumimmummmuLmJLm m\mummwzmL@mmﬂmumﬂuﬂ@uuiuﬂ?rmm@q uazla
mimiﬂﬂmi@ﬂmmnmuuiwamumummm'aﬂul,ﬂuivﬂ AU (owmifmwz,m 2551:28: 131-146.)

Chemopreventive Potential of Rhinacanthus nasutus Kurz. on 7, 12- Dimethylbenz[a] anthracene
(DMBA)-induced Mammary Carcinogenesis in Female Sprague-Dawley Rats
by Pongpun Siripong*, Piengchai Kupradinun**, Suratsawadee Piyaviriyakul*,
Sirirat Tunsakul***, Rittichai Chanpai*, Jantana Yahaufai*
*Natural Products Research Section, **Laboratory Animal and Pathology Section, Research
Division; ***Biochemistry Section, Pathology Division, National Cancer Institute,
Bangkok 10400, Thailand.

The chemopreventive potential of Rhinacanthus nasutus Kurz. (family Acanthaceae),
traditionally used in Thai folk medicine for cancer treatment, on 7, 12-dimethylbenz[alanthracene
(DMBA)-induced mammary gland carcinogenesis in female Sprague-Dawley rats was
investigated. Seventy-five rats were randomly divided into seven groups consisting of one
control group (15 animals) and six treated groups (10 animals for each group). The control
group received 0.3% carboxymethylcellulose in normal saline and each treated group received
the aqueous extracts of roots and stems (500 mg/kg body weight/day), chloroform extract and
rhinacanthin C from roots (25 and 50 mg/kg body weight/day) intragastrically everyday two
weeks prior to the administration of a single oral dose of DMBA (30 mg/kg body weight) in corn
oil and continuously for 9 weeks. Rats were weighed and monitored twice weekly for tumor
development after DMBA administration. At the end of experiment, all rats were sacrificed and
the tumor volume, number of tumor per rat, tumor incidence, histopathological and blood
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biochemical parameters were evaluated. The results revealed that all extracts and rhinacanthin C
isolated from R. nasutus Kurz. at the given doses had no affects in the growth rate between the
treated and control groups. Oral administration of aqueous extracts of roots and stems (500 mg/
kg/day) and chloroform extract (25 mg/kg/day) in tumor-bearing rats significantly suppressed the
growth of mammary gland carcinogenesis (p< 0.01). Moreover, rhinacanthin C (25 and 50 mg/
kg/day) suppressed the tumor growth in dose-dependently (p< 0.001), whereas the high dose of
chloroform extract (50 mg/kg/day) had no effect when compared with the control group. The
aqueous extract of roots (500 mg/kg/day), chloroform extract and rhinacanthin C (25 mg/kg/day)
markedly reduced the number of tumors per rat at 4.2+0.5, 4.37+0.4 and 4.89+0.2, respectively
whereas the aqueous extract of stems and high doses of chloroform extract and rhinacanthin C
(50 mg/kg/day) had slightly effect when compared with the control group (7.25%0.8). Likewise,
rats receiving the aqueous extract of roots (500 mg/kg/day), chloroform extract and rhinacanthin C
(25 mg/kg/day) had lower tumor incidence (72.41%, 60.34% and 75.86%) than the control group
(100%). For the biochemical analysis, no significant difference of the biochemical parameters
was occurred in rats receiving both of aqueous extracts of roots and stems (500 mg/kg/day).
In contrast, the levels of blood urea nitrogen (BUN), aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and alkaline phosphatase (ALP) in rats receiving the high dose of
chloroform extract (50 mg/kg/day) were markedly increased. Tumor-bearing rats treated with
rhinacanthin C (25 mg/kg/day) also had increasing levels of AST and ALT, but with no significant
difference when compared with the control group.

Based on these available data, our findings first demonstrate that the aqueous extracts
of roots and stems, chloroform extract and rhinacanthin C isolated from roots of R. nasutus
Kurz. markedly suppress tumor growth, number of tumor per rat and tumor incidence of the
mammary gland carcinogenesis in the experimental rats induced by 7, 12-dimethylbenz[alanthracene
(DMBA). Interestingly, aqueous extracts of both roots and stems, traditionally usage forms for
the treatment of various cancers, provided significantly effective results. Therefore,
Rhinacanthus nasutus Kurz. may be a useful Thai medicinal plant for preventing the mammary
carcinogenesis, however, prolonged use and overdoses of chloroform extract and rhinacanthin C
should be avoided to prevent hepatoxic and nephrotoxic effects of the drugs. (Thai Cancer J
2008,28:131-146 .)

Key words : Rhinacanthus nasutus Kurz., Acanthaceae, chemopreventive potential, DMBA,
mammary carcinogenesis

o (=3 1 : : [~3
UNUI NFFUN TABRZNUNINNGNATUTNYBINITLaL

- Y o a . 2 . 4 e X
ANANAVBINTENINA15190Ug slawsil  dasdseleanzifaiauun’ Tnanuzifananiiung

W.A. 2519-faqiiu uangliifiudl ansaniemne

1etlszrnsinadaalsanzifaluwaltugeaunnt

o X - e o oA 4
LL@zﬂ@f«guuvmemLﬂummramimmumuwm
aa41szansing lsanzifeannLLies 4 dusULIN

Taun wzsedy wnfelen wzsathnungnuas

a o ° DX a aa
THANAINIULIY kazdnazinliifileedeTdn
atnggamFaTaiANdUlaayndsNIuniaun

o aa o @ oy
Az Antlayneninulsauzisenliniemis
wnnefluilaqiiu deldarnisninunaseungulsn

wzifanatie anvedenugiinisnizesisanine




134 q15815lsAnziSe

e ANEd1AENg 9NTaeNHAILNELINGNY
v o X . 4 o :
pavdataanaslseing Telnansenusadoym
nedaanLaziArgiaresgiltauarlssinATA
=< o gy = ao o [P = a
apinlinsAngwarAse et lnindidszansnn
gausRvizagnad1uAestiay Sensiiaaudidty

wardandueglnelan1znIslaNT AN ILNAY

o

Alafaen uNNLARNNEIINTR 1 NT dRTLaz
9

o =

a3 IdnduanTunumdrdnyanasmils

mgu"twwmﬁwfq (Rhinacanthus nasutus
Kurz.) ag/luasd Acanthaceae ? iluayulnslne
sfianidilésunnsdaidensniinisanegn an
asanAmuenIanIsmeauling Talddausnge
easlnsiioi] wu sn uvidednau viserasy
frmafurianldlunisinenlsauzaaieia
wananiudaldinmnlsafands nann tnaey
L%mwmj FUENIAL 1N ANAUlalin wa *°
AINNITANEINIILARNUANT AV AYa1Wan
Flavonoids, Steroids, Triterpenoids, Anthra-
quinones, Lignans wazwuxaniiugnslungu
Naphthoquinones 5’”‘1umiﬁﬂmqw§ﬁmm§q
mﬂd@ﬂgﬂWﬂﬁm‘ﬁWU'ﬁ’] 419 rhinacanthins B-D,
G-Q eengnsAmafuziSmatssinlunann

ST g AR NTIT AN UNTRAY

NAARY
LL@:ﬂ@"l.ﬂmm@ﬂqm‘ﬁrﬁ’humm’m:L?‘wmmmﬁn
1#wA rhinacanthins C, N, Q aziuan limas
NZFUAANIIANYLLL apoptosis z%m%qu‘é
FrunzSaludnimaans nudgnsaRngastiiann
INUAZANAY, a1sananaalsnasiaingIn ™ Lay
417 liposomal rhinacanthins C, N, Q @41N1904aA
nsaseyiivinresfeunsiiclunynaaenila
Balb/c ﬁié’s"umiﬂ@“ﬂmﬂﬁqmeﬁm@:ﬁq Meth-A
Sarcoma Ascites Cells '* @19 Rhinacanthone

anurndudanisaiyiiulnresiaasuzLi

Dalton’s Ascites Lymphoma Iumé} Swiss albino

a

71 28 aiui 3 nsngIAN-Ane18% 2551

mice "® AnTNANTAT AR AN A A EIENITULAY
Aaalswasy War@19 rhinacanthins C, N, Q
aunndugInIsiad I Ten AN Feliaunay

ldl ¥ QI ] v =3 b4 a
uaniuanliandedensaaasgiloanziialinan
In&Aeav3amAndnen gentamicin ' wanainiles

wuassinulafangu lignan anayulnsniini

v
o o

I&uA @19 rhinacanthins C kag D &1N1908IE]

1
a

N131430Y 189 Human Cytomegarovirus (CMV) 1A
IC_ winffu 0.02 uaz 0.22 lulasnin/iadans
ANAAL * wazdanuans rhinacanthins E uaz F
mmmﬂ“m%\imm?a;mu%ﬂ Influenza Virus A
165 ° mnﬁmﬂ@ﬁ\mmgu@m@mﬁ@“ﬂﬁr:hummm
annfunzifumaas woazagdlidn ayulnwamas
fudstaduayulnslnafifdssiilunisinulsn
nzdemNA e unnduaulinauazdiloatann
Al lunsinenlsauziia %ﬂﬁammmﬂqﬂiﬁm
wazinine anduagulnsiiuraulaiauninm
ndtlesiwinmnuzifelusziudeansialyl
Lﬁmmﬂmmumidﬁwﬁu gRIIN1TNA
wzidasnunasnulidududy 2 sesainuzida
Unnuagnlugiaassing ' Aeinlianzgidn
auhﬁ%ﬁﬁmmﬁmLL@:mwﬁﬂﬁﬂﬂﬂqw’ﬁ%q
ayulnsmesiuds wnAnsdednaninlunis
tlasiunsinauzidumuninanislvasainayu
Insreuuazudanisliansienzife DMBA el
gt ldAausfadualudnmases 1933
NARBLAING Lﬂuﬁ’ﬁﬁ%’wmm@ua@;ué’qlummﬁu

FEAENTRIRT BT B

uansAnildazamsaiin
undsziiugniAnienaasayulnsaiaiiin &
Ananimiesnalunistlasiunisfinuzdausug
Towzala duazilunisiduiinsasligauounis
VImmuﬂszaw%nﬁwmiﬂmﬁu/ﬁu&amL?*ﬂfnﬁmﬁluﬂ]
wazadndaaadalunisldiduannesayulng

naanudeludninaaassall wananniudely




Anen wzasaywlnsnasiudelunistasiuwnisiiaaziSosnn

eAs89uddEALAUNIsANIAANTRT09
ayulweailall lunisflasiwdudinisiianeda

winuungnintiantidaaanstenzialudndnaany

agu1wsﬁ1ﬁ1unﬂsﬁﬁb

Lﬁumguiwmmﬁuﬁ (Rhinacanthus
nasutus Kurz.) Tutn9szeizina1aenaanannadaudn
UsAuFuazituiinnzignaessaungnuenans
AARZIUeeN (NPT Q. RLENT AFIRFAL
'fdn'@meﬁmmwﬁﬂwqﬂwwmﬁmu DRHGIER
LeanTudiuses 1u snuazdndu dulilauna
LANaY @ulﬁuﬁﬂué’@uﬁmuqm@qmmﬁﬂ?:mm
40-50 esATalTea Uaunsaieldinsey

ansanndviutlanludninaans

sRINmAaag

%wwmmmﬂﬁuﬁ: Sprague-Dawley
ey angilszanny 30-31 Fu Auam 75 fa an
FNEATARBITG A ANENdesTing 1A
WalFugaiungn 10 54 ludesdninaaedi
AULANGUNNHNITUING 2522 aIAILGaLTHA
AL URNTE 4545 Wefimus uazlsfiuanmns
Lﬁmﬁ%@mmﬂﬁﬁmL@?@Tﬂﬂﬁmﬁmmiﬁmi

i wazliannsaslaelusandnlcuno

1. AISLASINFITANARYTIVLALEHNS
sangnBanayulnsnaswuds
11 nnauAsanafsafadanuiann
MnuazAduresayuinsmaig
UHeuienessInLazasuayulngmas

'
o o

wia wranaflguInaulaaniIsaN (reflux)
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1szanns 2 Falus wdansaaierninean thanniild
unafadaetinnduanATmik nredLatintnmm
Fuansafanldannisaianianen anntusinun
sumelsidududn i ssymaansnieldannusy
A (Rotary Evaporator) tazninlsusatunsang
A3 Lyophilizer vhansafnildundaaingeun
anlazidanilung ldnausAidd dagfinuas
funas iUlSTgnugfl -20 asAnaadad s
afps el LA B e g miulHly
nstlavsnludnmaaesnaansialasang
1.2 namraNasannaanlse sy

mnmnmmmuiwwmﬁu%q

ﬁmmLLﬁwmmﬂmuiwwmﬁuﬁ 1
Alanfu wnafafafiRIazaNeNNE1UeaR3ERE
min (Marceration) augnsazanelaliig naagen
Fagnaen tnansatanldunsymealuis 18ans
AFATINTDUNNEIUES AN NTUTINENTaTATILE
WARAARAREAS partiion AaefaRnazaneduyze
AuNFLANNET Ae AselslafuuavimaTes
ANUANAL N989ENTAR AR ELAzINmN s me LU
Fneirsaszieansnneldaonudusn Tdansaia
aanlsvlasuLaransafaumatuen inldlueie
@mﬂfmu%mﬁ@lﬁﬁqﬁmmw:fimﬂﬁ’ﬁmg’i:t,mvlﬂ
Tinun Lﬁummﬁmﬁ\mmqﬁﬂqmmﬁ 4 B4AD
TaFaa nsatatie el dBunaman
wag s ldleuludnimaaenaeaiilasenig

1.3 ﬂﬁ?LM?EN@’W?@@ﬂq%é@ﬁﬂaﬁi

aﬁmm@@Tanfmm@Hu"memﬁwfa

fhansaiananlsvlefuflaangnadau
gasuzidldRiign wuanaiseangnifan
paaNtilasuninsna A Tneld Silica gel wazainu
Favnararedunsdaiuanduaiiuddn 18un
wnuaaalsnesuLazaanlsWafu N uea

TUanT49u 4:1: 2:1 way 1:1 AMNRIAY T
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THuwia wazdaszuisneasaaauRoLig azlaans
U3gMananl1nguae9 Naphthoquinone A1U3U 3
ailp et lAesedisaaeaad UV, IR, 'THNMR,
BCNMR WAz MS waq wudnansuaninilsuno
= = . . =
HINNER A rhinacanthin C $23983441 AR 219

rhinacanthin N ka2 rhinacanthin Q AaNanay'>™

AMNUUAINITLENAITUANNBBNENTAINA1EN

WalilaFunauminweguiuldtleaudninmnaas
AABANILATINT

2. mim‘%ﬂumsazmaagulwsém%’u
Jaudmninnaas

TINNANTANALAZANT rhinacanthin C
ANNANHLE T UAN U UA azAaNUsae 0.3%
carboxymethylcellulose 11 0.4% normal saline
Taaldlnsaunliansazanasananadiiluiie
a [ % o 2 dl .
Wiy wazdnlilavanasasiazes ultrasonic
bath U314 20-30 WP WivaLANN17azans i

X

NINUY

3. ASNAFBUANYATNYIAISHNA
uazmsaanq‘nﬁwaaaagulwsnaeﬁ'uﬁ'a Tuns
JasnunistinnzsiSataruanLinaInnisg

o

willgaisagansiaaziSe omea Tunysewug
Sprague—Dawley
annsAnundnaninlunisilasiunisg
Lﬁmmlfa‘é\aLﬁ’hum'amaguiwwmﬁu%\ﬂ Tmeinas i
ansannayulnsnauwazudenisliatsnanzise
DMBA lunynaaas taalduyineioanawug
Sprague-Dawley A1U3U 75 £ WAZLLNNGNUY
naandlaansgu aanidy 7 ngu Ae nguAILIAN
§1uan 15 62 deileudae 0.3% carboxyme-
thylcellulose 114 0.4% normal saline LL@:ﬂ@:N
NAABY 6 NN ar 10 Fd tlaunlaansainayy

¥

Insuazanseangnanauinaududusing Al

]
a

71 28 aiui 3 nsngIAN-Ane18% 2551

A gnzafadaetinannan aune 500 Aaaniu/
Alansu, @nsadndaatnaIng durunn 500
faanfu/nlanfu, ansannmaalsnasuainsin
IUNA 25 WAy 50 daaniw/Alaniu, ansg
rhinacanthin C 1114 25 LAz 50 Aaaniu/Alaniu
ﬁ@:mm‘lu 0.3% carboxymethylcellulose Tag
flauasadnayulnsnouiunan 2 dlaviuay
wdsannlaugnsrensiis DMBA Riavaneli comn
oil 21U1A 30 Naansu/Alanfuuan 1 ddal mu
cv’w’faﬂmiﬂﬂummﬁmguvlwsﬁwumﬁi'aLﬁmﬁmﬂu
wa1dn 9 dUal daunquacuan feusan 0.3%
carboxymethylcellulose 14 0.4% normal saline

sEndad iU I As st ari g
WaswldaeamynaaeamnngundaanniléFuen
NN deRnmunisasyinlawazdunnaana
AnARenaIinan ALl Rs e UUAUI,
AsaaruIAReuliesanlneniIAg LAY ATUNA
vesfewiiesentneld Caliper NnAUnvinaaan
nnglansnanziie DMBA Luan 2 ddanit
e AN Bunsesieuz i aaunlag
YAIUYNAABILFAAENGH Lﬁ'@éuqmm?wmm
asndndnaansLariilanfewiilasanaanun
Huduaufewiiasen TPIUIAGATINETBADY
ilasanianun Faaduazanely iuieieres
m“mxmﬂiuﬁziwﬁﬂ;lﬁﬂ%Lmﬁ:ﬁm@mq'«g@wm%
WLALIATITURANNATR

4. MSIATIERRANITRR

Amazideyalnenisld One-Way ANOVA
UnN5LAT LA UL ANt RNTTLIN Y A1y
ilesansiafs Psuinsaesfeuiiesen uasld
Standard Trend (Z) Test TUN159ATIZHANNLAN

A998 RINTRALLa98N
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NANISANE

1. HAYAIFISANAAILUT F15ANA
ﬂaa‘[swa%’u LLaEd19 rhinacanthin C mnaaﬂu
TwsnaswudesanisiUasunlaszasuinin

o o o v a = o o
wk_mmaawgnmumm‘lmnmuzwaLmua«ma

#19naNZL59 DMBA 23R 30 Haansu/Alansy

Uil 1 gmslAseas1enneARzaeans hinacanthin C

fuenlsinsinayulwnasiug

dagnssa ASwew uazame 137

anmstlaugnsaiadaerhanmnuasidu
1unA 500 Aadndnsianlaniy, arsananaalsnasuias
ansdnAnyuansiBinaanniiga e rinacanthin C
(gﬂ'ﬁ' 1) 2UIA 25 WAy 50 HaAnfusanlaniuann
3nvesayulnsnesiudelumynaiiosia
Sprague-Dawley Tnan1stlauneuuazuasnnsla
Fuansnanzidy DMBA 1114 30 daanin/alaniu
Asiafuiunan 9 &anT wudn ansarmRaLa
LazaN3 rhinacanthin C laifinasanisilasula
m@qﬁmﬁﬂmwwmm La‘j'ﬂl,ﬁﬂuﬁm@jumuqm
ﬁiﬁﬁl 0.3% carboxymethylcellulose 1w 0.4%

normal saline ﬁGLLmﬂ\ﬂugﬂﬁ 2

= conrol
- RNRH20

= RNS-HIO

Body waight changes (gm)

days after administrations (weeks)

g control

CHCI3 25 mpikg
= CHEI3 50 kg
e NG 25 Mk

e M- 50 mpikp

Body weight changes (gm)

2 3 4 ] ] T 8 9

days after administrations (weeks)

FUM 2 ua2e9d138iARaza1S rhinacanthin C a1nayulnsnasiudinanisiufewudasuinin

wynaaasfignndaati iianzsifasiuniaaaisnianzise DMBA 111 30 Ha@niw / ilaniu

3 A LAAIHATBIATATAAIELENAINIINLATATSY TR 500 Haaniu/Alaniy war 31 B

WAAINATBNANTATIAARETINETNLAZANT rhinacanthin C aMNsINTBIayBINTNeIRUTY 7

tlaunauuazuainisli arsrenzise DMBA 1um 30 Haaniu / Alaniulunymases Anseiu

Wuoan 9 dlanif denisiaauuilasinminaasuynguiladuen e e uiuuynguaAILANa

tlausiag 0.3% carboxymethylcellulose
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2. WAYBIAISHNARIYUININTINUAL
A1 J15anAAaalsWaSHLALETT rhinacanthin C
mns'maaguvlwinaeﬁ’uﬁ"e AaYUIM, INUIULAE
é'm'm'lsl,ﬁmﬁ'aumt‘%atﬁwu‘luwgﬂﬂaaaﬁ

ANLRHYNIAILFAITAINSLSS DMBA 2118 30

u

a o o a

fadnsu/flansu
annistlaudnsanauazaNsdIATYUAan
rhinacanthin C mnmgﬂwsmmﬁwﬁmmmmﬁ
TdnpgauazinIuaTesdauNzISuEuNTiAn
Tuannnnamiientindassnsionzise DMBA 110
30 Na@niu / ﬁT@ﬂ?lewmmﬁu Wud1ans
aﬁmé’qa{iﬁmﬂmﬂLL@:z‘hﬁuﬂmmuu”stmmﬁu%
1u1mA 500 dadanin / Alanfuuazansana

aaalsNafNIun 25 Aaaniu / Alanfu 41:150

—4—contral

-

RHR-H2O

—i—RNS-HIO

Tumor volumn (em3)
W e ow @

]

days after administrations (weeks)

]

71 28 aiui 3 nsngIAN-Ane18% 2551

an1uInvafauNsT i uNTaIyaaadldn
In&iAasiuateldudAnynieais (p<0.01)
TpaiflAneagae/sunnsfounsisudunaes
uwm@muﬁimmjmﬁm 4.0£7.92, 3.85+4.39,
3.7547.16 U4, ANNSAL ANTASaNLdNans
rhinacanthin C ¥a911A 25 uag 50 Aaan5a /
Alanfu anunrnantuInrestauNsiFafi 1 unls
(4.43+4.14 LAy 2.43+2.25 f11.934.) 9N
z'iﬂﬁﬂ;mmaﬁmmmmmmﬁ%’fﬁ*wL‘ﬁ'm’%u
(dose-dependent; p<0.001) Tansiignsadn
paalanafNIuIAge (50 Haanii/Alanin) laidlua
AANIIAATUIATBINDUNZITS (16.81+19.0 AL.THN.)
dlelaufunynguasuga eild1iadnues
3uAsAouNL IS UNTAN 8.23+7.98 AT
(gﬂ‘ﬁl 344z 4)

—4—contral
CHCI325 mglkg

—i—CHCI3 50 mglkg

——RN-C 25 mgikg

——RMN-C 50 mglkg

Tumar velumn (em')

days after administrations (weeks)

FU 3 uagasasaiALAsans rhinacanthin C anayulnsnasiudosaannzasiounzisoswa

Tunynaassfignrheiifieansnonzise DMBA 2w1m 30 Radnsn/Alaniy

v
3U A LangHaTRaNTaAnAALENAINIINUAZAAUIUIA 500 Hadndu/nlaniu uavsl B

LAPNHATRIANTATT AR LIWATULAZATT rhinacanthin C AaMNIINIUIA 25 LAY 50 NaanTw/

Alanfusanisanruingesiauuziiafuntesnynaaesngniuilaatiifoaaisnenzii

DMBA au1m 30 Haansu/nlanin (**p<0.01; **p<0.001)
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HaZBIENIanasIgaINTINaywinsnasiuisian1sanzwIatawnzSusuNlunynAae

o d o w 1 = a o s 1 a9 v
NEALHBEINIRIBATIINDHNSEII DMBA ‘[E]ElLTJ‘JEI’UL‘YIE]‘UﬂUﬂEj‘Nﬂ')UF‘]NYIVLﬂ‘JUﬂ'Iiaxﬂ'TEI 0.3%

carboxymethylcellulose

ﬁ‘ﬂ A LAANTUIATAINDUNZLTS Lmum@wun@mmumwflmumm”mm 0.3% carboxymethyl
cellulose LA ﬁ“ﬂ B LAANIUIATANNAUNE Li\‘]Lﬁl’]uNﬂﬂﬂMuﬂ@NWim?U@’]?ﬁﬂﬁ&"I'J?;Iu’]@’m
?"]ﬂmJubLW?Vl’ﬂ\‘lW‘LHN‘IJu”Iﬂ 500 Naaniu/nlanin

\HeTLAUIBLAZATIARBRIINTAATE
Y VT S 4
neuNziiasuN sadunaniinainnismiasin

AREIRNINENELTY DMBA 189UUNARBINNNGN WL

dransanamanaInsInayulneasiuds aun

500 HaANFN/ATANFN ANNTNAARIUIUARUNZIS
\RAEsasn (number of tumors per rat) Juny
noaedldAngnfiAn 4.240.5 sasasnie a1sari
AaalsWasuLazans rhinacanthin C 2u1a 25
foansuwAlansu fifn 4.37£0.4 uaz 4.89+0.2
PNANTL fauansatadaeninanngidy a1sain
AaalsnefuLarans rhinacanthin C IUIAZ4 (50
Jaanfu/nlanin) Auasan13anauauiauNzii
lasaefalERngnTiA 5.44%0.3, 5.610.4 LAy
5.67+0.5 MINATGL Ls'f'ifmﬁﬂuﬁwgﬂzg'umuau X
flAnieanaessuuiounzSaefafian 7.250.8

(317 5) daudnsiniaifiafteunziieniiatulumy

NARAINAIANNNNTIREINAradnsiens 5
DMBA 1 wudﬁmjwﬁiﬁummﬁmﬂ@fﬂi?w'ﬁu
1u1m 25 Aaansu/nilaniy Jdmsn1siindeu
uzdeoriian ($ouaz 60.34) Ta9AINNABNGNY
FEFuasafPEIENNaNIIN M 500 TaANG/
Alansu (Fasaz 72.41) LL@:ﬂ@"NVﬁ"L@T‘?UM?
rhinacanthin C 2u1m 25 Aaaniu/nlansy (Fesaz
75.86) ‘lummzﬁmﬁumﬁiﬁummﬁmﬁf;ﬂﬂiﬁmn
AFIUINNA 500 Raansu/Mlaniu, 419 rhinacanthin C
wazansanamraalsnasuuung 50 Haaniu/nlaniu
HamanafateunzifAaudnege (Geany 84.48,
87.93 Uaz 96.55 AINATAL) LﬁfaLﬁﬂuﬁun@jumuqu
mﬁfﬁmmmw 0.3% carboxymethylcellulose ﬁﬁlﬂ
NUBRIINAARUNZITFNUN UL AaeINFn
((aaaz 100) (g‘ﬂ‘ﬁ' 6)
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—— control
RNR-H20 500 mg/kg
—&— RINS-H20 500 mg/kg

No. of Tumer per rat

2 3 4 5 & 7 8 9

post -DMBA treatment (weeks)

]

3 ﬁiﬂ{]’lﬂi\l-nﬂl%ﬂ’lf/% 2551

—#—control
RN-CHCI3 25 mg/kg
—d— RN-CHCI3 50 mg/kg
—— RN-C 25 mp/kg
——RN_C 50 mg/kg

No. of Tumors per rat

6 7 8 9

post -DMBA treatment (weeks)

NAZBIFIIHAALAZENT rhinacanthin C 9 INAYWINTNBINULTY sadrwiniounziSiRResam

Tunynassfigniriensinsiessneazi5s DMBA 2u1n 30 Aadnsy / Alansw

71l A uansnazesansannfaeiilaINsINiaza1iuILIn 500 Nadanfu/mnlanin wargl B wana
HaTesansanAAaelINafNLAzans rhinacanthin C A1nsINTWIA 25 kA 50 Hadniu / Alaniu

1 o v < v dl ! o dl dl o ¥ U =3
ADITUIUNBUNILIIATUN Lfmmmm'ﬂum_jmmmwgﬂmummmﬂm?ﬂ@u:m DMBA 1211/

30 Haanfu/nlaniu

—+—RNA-H20 500 mg/kg

RNS-H20 500 me/kg

% rat bearing tumaors

o 1 ) 3 4 5 ] 7 ) 9
post-DMBA treatment (weeks)

—a— RN-CHCI3 25 mefkg
AN-CHCI3 50 me/fig
——AN-C 25 kg
——RN-C 50 mg/kg
E

% rats bearing tumors

post-DMBA treament (weeks)

'
s 1 a

NAZBIATANARAZENT rhinacanthin C 9 NdgwlnIMaRUs siednsnisiindonnziselu

wynAasINgnieiifieasiansL5e DMBA 2w 30 Aadnsn / Alansy

31 A LAAYHATRIAIANAAILUIAINIINUAZAAUIUIA 500 Hadniu/nlanin wazgl B

LAASNATRIA1TANAAAD TN ATHLAZANT rhinacanthin C AIN3INIUIA 25 AT 50 NaAnTN/

Alanfusadnsnisiafaunzifusiusassynasasigniniiaatnfouansianziia DMBA

U 30 Aaaniu/Alaniu (**p<0.01; ***p<0.001)

3. WAYBIANSANALAZEHIS rhinacanthin C
fan1silasundasniedatafizasidanain
whmmaaaﬁgnmﬁmﬁﬂﬁlﬁmum%aLs’huu
A8 815MaNLL59 DMBA 2UIA 30 Aa8NSH/
ilansu

o

ﬂl Q’j v ¥ 1
HRAUAANITNANDY ADIZHA ?;IVLWJJ’WMI;}

NAABINNNGN LazianzideniieiinliAinsesin
AMN9T9LATl ilanisina uesuLazlnaa
WPNARDY HAAINNITILATIZINTadlulaen
WU nzﬁuugﬁiﬁ%’ummﬁm%Eﬁ’ﬁmﬂﬂmmz
AFUTUNA 500 Haaniu/Alanfunazansann

paalavasuaunm 25 Naansu/Alansy Tudwuan
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AuAadnAlunisinauaesfunazln e
feufuvynguacuAnlETuaTaTans 0.3%
carboxymethylcellulose agnglsinuiquiinas
wummﬁmﬁfm{fﬁmnmﬂLmzéqﬁumuuvl,wsmm

@ v

Wuda Anarinldisrduaey AST Wingelwaniias

o o

Turunap NN ldnagay wad NNdadAny

o

peaddledioufungueaunn daunguvyiilé
Fuansanmaaalinasuauim 50 daaniu/mnlaniu
WUI1 NAANRaLnG AN ueedln Ae AN
BUN WazA1AuRAUnAlUn199191 98961
1#uri AST, ALT uaz ALP Srngetn Tneianzen
AST arilszdugeduadadvadnfynicain
(p<0.05) Lmzﬂzjmmﬁvlﬁi“uma rhinacanthin C
A 25 Haansu/Alandu wuanmA1 AST waz ALT
ﬁi:ﬁugﬁu (gﬂ'ﬁ' 7) dququmﬁmm‘fﬁluj &uA

creatinine, uric acid, total protein La¥ albumin
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Linuaraonuinlnilunynaaasnngw et
INNANNTIATIYNTUARAINED waaslfiTiugn
a1sannmaalsWasuLazans rhinacanthin C
?ﬁ\uﬂumwﬁnlumﬁm naphthoquinone Anenld
mnmmﬁmmﬂia‘Wﬁmﬁ@@ﬂqm‘é 2099 NaNULINg
NeaiuFs 81aasiNaAesTILINNIRNI LIRS
wazle dldFuansadinianannlulSunugauas
Ansanuluszazina Iy

4. HANT9IANLIEING"

"'*l’mﬂ’Wiﬁﬂﬁﬂﬁ@Wﬂﬁ%ﬁVlﬂﬂl@dﬁ’ﬂuLﬁ‘ﬂ
senTiE UL AATIAN NN st daan 9T
Nz159 DMBA lumwmmﬁamjumuqml,a:mju
17i"lc3w’§um‘1qﬂm§u wudrgaulunifluniieaie
adenocarcinoma wafwLTaudautiesithuile
4AN5774AN (benign tumor) A fibroadenoma,

adenoma LA fibroma

= control
RNR-H20 (500 mgkg)
® RNS-H20 (500 mg/kg)

m control
» RNR-CHCI3 (25 mg/kg)
® RNR-CHOI3|50 my/kg)

” ik ”

BUN AST

c *
m control
RN-C(25mg/kg) ’
AST :-IL'I' ae

 RN-C (50 mg/kg)

. I
BUN

HAYBIAIIANALASAIS rhinacanthin C anaywlnsnasnudssian1siudewulamieduad

2a9tRanaInvynaaosfigniriedii liilnuziSasiwnsiaa1snanz15s DMBA 2w1a

30 fiadnsw/Alansy (*p<0.05)
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5l A wansAmsduailuinensasyngunlafuansaindeasinainanuazasuauin 500
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