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Strengthening Hope and Self-esteem for the Cancer Patients with Depression : the Study of Ubon
Ratchathani Cancer Center
by Chaliya Wamaloon , Jirungkoon Nattharungsri , Patchanee Thepa-apiruk , Sililak Ngeoywijit

Ubon Ratchathani Cancer Center, Prasrimahabodi Hospital

The purpose was to study the effect of hope and self-esteem strengthening program on the

cancer patients with depression. Twenty-two cancer patients who received radiation therapy at the Ubon
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Ratchathani Cancer Center between May 2007 to June 2007 were enrolled in this study. Thirteen patients

were assigned to be the experimental group and the other nine were the control group, all of whom

received conventional nursing care. A hope and self-esteem strengthening program was used in this

study. The hope, self-esteem inventory and depression scale were employed to evaluate, and the reliability

was performed by using Cronbach’s coefficient, at 0.89, 0.91 and 0.86 respectively.

The findings revealed that, after joining the program, there was a significant increase in hope and

self-esteem (P< 0.01) and a significant decrease in depression among the experimental group whereas no

significant difference was found in the control group. Moreover, self-esteem in the experimental group was

significantly higher than that of the control group (P< 0.05), but no significance of the hope and depression

was observed among the study group. (Thai Cancer J 2008,28:55-63)
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AU (n=13) Mean rank V4 P-value

anad (Negative ranks)
o X
LWNUU (Positive ranks)

WinLea (Ties)

0.00 -3.066 0.002*

12 6.50

*p <0.01
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AU (n=13)  Mean rank z P-value

anad (Negative ranks)
o X
LNNUY (Positive ranks)

WinLed (Ties)

0.00 -3.246 0.001*

13 7.00

*p =0.001
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Tranmsuenldidenuazdoutlsznavaeaiensungiden ABO AuinmALedtRINANfaInIsluusiazdl
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FBunasdieanadmsunisld 7 51 indadan (platelets) Hlunauieanag uiunisld 3 Su doulaslat3dilean
(cryoprecipitate) 1Wiflt BunaudmiunisldgeqasiatiuazivualifliFunudsesdmiunisldluntozisesion
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qnidudnfesazdu nansAnwnudn naeavisliinisldnandoeidaaeauaadudautlsznaundnaiuan 4265
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gie wanadtaaududs 3119 giin indeden 1427 gilauarlaslelsdilian 20 giin wananiudanud
Bannudenuazdoutlsznataenden fsuiansdenmsiinaanaa Taauanaamgidan A, B, O uay AB
Tun wandrinidnneauaaiiudoulszneundnse 19, 30, 32 Az 9 UARINAAL NAAASAAS 5, 1.7,
2.6 uay 0.1 gfanNaAL wanasuguds 15, 23, 26 uaz 5 gllmsuaiuualasteff@tinn 20 gl daya

prpy o ° a o = 4 P 2 =
Alaignunsashldivuadivanelunisiinsdanissunainiaesdisludoiunisnii i i onde ana e suay
4 Nld ) a a g‘/ = v 1 -3 =
auAaY W3alun1sndTTNIaAeANINAN  Bnivatunsaanntsgyideasld adnalefinan Aqsdl
Y, o ol A we e <
msnunaudeyaiiluszay suanwnsaidaaulasivear lidfunlasunuanumanzas (nsanslsanzis

2551;28:64-73.)

A Model Study of Determination of Proper Blood Supply for the National Cancer Institute
by Suphol Daroonchu, Suparat Prawannay and Nualchan Duangphoommes

Blood Bank Section, Pathology Division, National Cancer Institute, Bangkok 10400, Thailand.

A total use of blood components for each ABO blood type over a period of one year, between

October 2006 and September 2007 was determined to establish the level of adequate blood supply
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for the National Cancer Institute, which will be used as a guide for blood inventory in both shortage and
excess situations. The average daily use was calculated and multiplied by seven to estimate weekly
usage especially for red cell products and fresh frozen plasma. For platelets, which has only five
days shelf-life is stocked to cover three- day- use. The reserved level of cryoprecipitate is based on
maximum utilization per week. All products were calculated to cover emergency need with ten percent
addition. From this study, we found that there were 4265 units of red cell products, 1427 units of
platelets, 3119 units of fresh frozen plasma and 20 units of cryoprecipitate being prepared for
transfusion. The ideal inventory levels of the blood components group AB,O and AB, were 19, 30,
32 and 9 units respectively; for red cell products, 5, 1.7, 2.6 and 0.1 units respectively; for platelets,
and 15, 23, 26 and 5 units respectively; for fresh frozen plasma. The inventory level for cryoprecipitate
was 20 units. The information of blood products evaluation obtained from this study will provide
appropriate supplies of blood products for either routine or emergency conditions in our institute.

However, the ideal inventory level should be evaluated periodically, and proper adjustment is needed

whenever a change is detected. (Thai Cancer J 2008,28:64-73.)
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RNA purity and integrity are important factors for reliability and reproducibility of downstream
applications, especially for microarray analysis. However, it is difficult in practice to obtain perfect RNA
from cancerous tissues and thus microarray experiments of gene expression are very expensive. So, it
would be very useful to be able to predict, based on their RNA integrity, which RNA samples should be
proceeded and will give interpretable results after hybridization. To assess the relationship between the RNA
integrity and post-chip quality control variables of Affymetrix GeneChip Human Genome U133 Plus 2.0
Array experiments, total cellular RNA was isolated from 13 snap-frozen tissues including 7 breast tissues (2
tissues of normal breast, 2 tissues of primary breast cancer without metastasis and 3 tissues of primary
breast cancer with metastasis) and 6 axillary lymph node tissues (3 tissues of normal axillary lymph node and
3 tissues of metastatic axillary lymph node). All samples were verified and confirmed by pathologist. RNA
samples with RNA integrity number (RIN) between 5.5 and 7.9 were selected as starting material for
conducting 13 chips of Affymetrix GeneChip Human U133 Plus 2.0 Array. Pearson correlation test was used
to determine the correlation between RIN and post-chip quality control variables of Affymetrix GeneChip
Human Genome U133 Plus 2.0 Array experiments. The assessed variables included the followings:
background, noise (RawQ), scaling factor, percentage of present genes (%P), as well as 3'/5 ratio of
GAPDH (Sig3'/5"). We found that post-chip quality control variables after hybridizing RNA samples with RIN
5.8 -7.9 to Affymetrix GeneChip Human Genome U133 Plus 2.0 Array were acceptable. We also observed
a significant negative correlation between RIN and scale factor (r = -0.593, p=0.033, n=13) but no
correlation between RIN and others variables.Based on this study, our data suggested that RNA samples
with RIN not lower than 5.8 could be proceeded to conduct Affymetrix GeneChip Human Genome U133 Plus
2.0 Array experiments. (Thai Cancer J 2008,28:74-82.)
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Introduction one sample; for example, Affymetrix GeneChip

For many years, molecular biologists
investigate one or a few genes at a time. The
availability of genome information and the
parallel development of microarray technology
have provided the means to perform global
analyses of the expression of ten thousands of
genes in a single assay."” Microarrays are high-
throughput devices that are able to access the

abundance of ten thousands of RNA transcripts in

‘ 74-82 pcnew1.pmd 75

Human Genome U133 Plus 2.0 array (Affymetrix,
Santa Clara, CA) offers researchers to measure
transcription over the entire human genome in a
single hybridization. Greater than 54,000 probe
sets are used to analyze the expression
level of more than 47,000 transcripts and
variants, including approximately 38,500 well-
characterized human genes. Affymetrix GeneChip

Human Genome U133 Plus 2.0 arrays are
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commercially available oligonucleotide microarray
containing pairs of 25-nucleotide sequences
(probe pairs) synthesized on silica wafers: one of each
pair exactly matches the sequence of interest, and the
other contains a mismatched nucleotide in the center.
A single transcript sequence is interrogated by at
least one group of 11 probe pairs that constitute a
probe set. The standard Affymetrix protocol uses
1-8 microgram of high quality total RNA as starting
material, which is used as a template for the
synthesis of cDNA from which biotinylated cRNA is
synthesized.> RNA purity and integrity are known to be
important factors for reliability and reproducibility of
downsteam applications. The ratio of absorbance at
wavelength 260 nm to 280 nm (A260/A280 ratio) is
reflecting RNA purity, but is not informative
regarding the integrity of the RNA. An A260/A280 ratio
greater than 1.8 is usually considered an acceptable
indicator of good RNA quality.*® RNA isolation by
commercial RNA extraction kit usually provides
an acceptable A260/A280 ratio. In general, the ratio
of the ribosomal bands (28S: 18S) equal to 2.0 is
regarded as perfect total RNA.*® But in practice this
value is hard to obtain especially for RNA from tissues,
and currently it appears that relationship between the
rRNA electropherogram profile and mRNA integrity
is somewhat unclear.® Today high innovative lab-on-
chip technologies like Agilent 2100 Bioanalyzer are
used to assess RNA quality and quantity.’ The RNA
samples are electrophoretical separated on
micro-fabricated chip and detected via laser-induced
fluorescence detection. For RNA 6000 Nano LabChips
(Agilent Technologies, Palo Alto, CA), it requires only

a small amount of total RNA sample down to 50
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nanogram. A new tool for RNA quality assessment
is the RNA Integrity Number (RIN) for the lab-on-
chip capillary gel-electrophoresis used in the
Bioanalyzer 2100."® The output RIN is a decimal or
integer number in the range of 1-10: a RIN of 1 is
returned for a completely degraded RNA samples
whereas a RIN of 10 is achieved for intact RNA
sample. Conducting microarray experiments using
Affymetrix GeneChip Human Genome U133 Plus 2.0
arrays is very expensive. Therefore, it would be very
useful to be able to predict, based on their RNA
integrity, which RNA samples should be proceeded
and will give interpretable results after hybridization.
However, only few publications have reported what
extent RNA damage remains appropriate for this
expression microarray. In this study we investigated
the relationship between the RNA integrity and
post-chip quality control variables of Affymetrix
GeneChip Human Genome U133 Plus 2.0 Array
experiments. We hope that it would be very useful
for researchers to use as a guideline for making

decision which RNA samples are suitable for this

expression microarray.

Materials and Methods

Tissue sample collection

All tissues were obtained from newly
diagnosed breast cancer patients who underwent
surgery at Ramathibodi Hospital. Tissues were
snap-frozen in liquid nitrogen. Histopathology of all
tissues was confirmed by a pathologist. This study
was approved by the Ethics Committee of Faculty of

Medicine, Ramathibodi Hospital.
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RNA preparation

One 10-pum frozen section of each tissue
sample was stained with H&E to confirm pathology
by a pathologist. Total cellular RNA was isolated from
selected snap-frozen tissues by using RNeasy mini kit
(Qiagen Inc.), including 7 breast tissues: 2 tissues of
normal breast ( BRN1-2), 2 tissues of primary breast
cancer without metastasis tissues (BRTN1-2) and 3
tissues of primary breast cancer with metastasis
(BRTM1-3), and 6 axillary lymph nodes: 3 tissues of
normal axillary lymph nodes (LNN1-3) and 3 tissues
of metastasis axillary lymph nodes ( LNT1-3). RNA
samples were measured for their absorbancy at 260
and 280 nm to investigate RNA purity. RNA integrity
was assessed by running 1 il of each sample in RNA
6000 Nano LabChips on the 2100 Bioanalyzer
(Agilent Technologies, Palo Alto, CA) according to the

manufacturer's protocol.

Affymetrix Genechip standard protocol
The Affymetrix Genechip protocol has been
described elsewhere.® Briefly, it was started with 5 [S1e]
of total RNA from each sample; then double strand
cDNA was generated using T7-Oligo (dT) primer.
After second strand synthesis, in vitro transcription
was performed with GeneChip IVT Labeling kit to
generate biotin-labeled cRNA. Twenty micrograms
of the cRNA product were fragmented and 15 pg
were used in hybridization cocktail. The HG-133
Plus 2.0 microarrays (Affymetrix, Santa Clara, CA)
containing 54,675 probe sets were used to hybridize.
Hybridization was carried out for 16-18 hours. Each
microarray was washed and stained with

streptavidinphycoerythrin. Scanner 3000 6G was used

‘ 74-82 pcnew1.pmd 77

to scan each HG-133 Plus 2.0 array. After scanning
of the chips, the raw intensities for every probe were
stored in electronic files (in .DAT and .CEL formats) by
GeneChip Operating Software (GCOS). Affymetrix
guidelines for quality control are produced in the RPT
file. All experiments were carried out by the same

person and the same instruments.

Description of the assessed post—chip
variables
1. Average background

Background is a measure of the fluorescent
signal on the array due to non-specific binding and
autofluorescence from the array surface at the
scanning wavelength (570 nm). A high background
may indicate the presence of impurities such as cell
debris or salts. The non-specific binding causes a
low signal to noise ratio, resulting in reduced
sensitivity for the detection of low expressing
mRNA. Affymetrix has found that typical average
background values range from 20 to 100 for arrays
scanned with the GeneChip Scanner 3000 6G.
Arrays being compared should ideally have

comparable background values.

2. Noise (Raw Q) values

Noise (Raw Q) is a measure of the pixel-to-
pixel variation of probe cells on a GeneChip array.
Electrical noise from the scanner and sample quality

can both contribute to Raw Q.
3. Scaling factor

The scaling factor is used to scale all probe

sets to an arbitrary target value (TGT). In this study,
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the scaling factor should not exceed 15 when the
TGT values was set at 500 and should be consistent

with in a given range for a set of samples.

4. Percentage of present genes (%P)
The percentage of present genes (%P) will

vary according to tissue types. Generally, it should be

more than 20% and should be consistent with in a

given range for a set of samples.

5. The 3'/5’ ratio of GAPDH (Sig 3'/5')
It has been suggested in the literature that
the 3'/5' ratio of GAPDH should be examined for
assessing the quality of the sample hybridized to the
given array. The GeneChip Operating Software
(GCOS) estimates the 3'/5' ratio of GAPDH after the
perfect match (PM) and mismatch (MM) probes have
been summarized into a probe set expression
measure.’ The 3'/5' ratio of GAPDH is dependent on
the method of ampilification. Generally, for one-cycle

target labeling, the ratio should not exceed 6.

Statistical analysis

Pearson correlation test was used to
determine the correlation between RIN and average
background, noise(Raw Q), scaling factor, percentage of

present genes (%P), as well as 3'/5' of GAPDH ratio.

Results
In this study, total cellular RNA was isolated
from snap-frozen tissues of breast and axillary
lymph node by using RNeasy mini kit. The ratios of
absorbance at 260 and 280 nm were measured by

spectrophotometer and illustrated in Table 1. The
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ratios of all samples were in the range of 1.74 to 2.0,
indicating that the purity was acceptable. The RIN
obtained from running total RNA by lab on chip
capillary gel- electrophoresis, 6000 Nano LabChips,
onthe 2100 Bioanalyzerwas between 5.5t07.9 (Table
1, Figure 1). The post chip QC variables were as
follow: background was between 41.78 and 48.88 as
recommended, noise (RawQ) was between 1.30 and
1.51 as recommended, scale factor varied from 6.06
to 14.92, percentage of present genes (%P) was from
41.4 to 49.7 and the 3'5' ratio of GAPDH (Sig3'/5")
varied from 1.4to 12.77 (Table1). Considering the post
chip QC variables for each group, we found that
samples from normal breast tissue group passed
QC criteria, except that BRN2 showed 3':5' ratio of
GAPDH (Sig3'/5') exceeding the recommended
value. However, both primary breast cancer tissue
without metastasis group and primary breast cancer
tissue with metastasis passed all QC criteria. In
addition, samples of normal axillary lymph node group
and metastatic axillary lymph node group also passed
QC criteria, except LNN2 and LNT2 which showed
3'/5' ratio of GAPDH (Sig3'/5") slightly higher than
recommended. Pearson correlation test showed a
significant negative correlation between RIN and scale
factor (r=-0.593, p=0.033, n=13) but no correlation

of RIN with others variables, as shown in Figure 2.

Discussion
DNA microarray technology enables
researchers to investigate the several thousands
of genes simultaneously in a biological specimen.
However, the reliability and reproducibility of the

microarray technology to detect transcriptional

8/8/2551, 2:29



Assessment of the Relationship Between RNA Integrity and Post-Chip QC Variables  Anchalee Tantiwetrueangdetetal. 79

Table1 Purity and integrity of RNA samples and post chip variables assessed on HG-133 Plus

2.0 microarrays in breast and node tissues

Primary breast tumor Primary breast tumor Normal auxiliary Metastasis auxiliary
GROUP Normal breast  without metastasi with metastasi lymph node lymph node
CASE BRN1 BRN2 BRT1 BRT2 BRTP1 BRTP2 BRTP3 LNN1 LNN2 LNN3 LNT1 LNT2 LNT3
A260/A280 1.80 1.74 1.75 1.76 189 194 193 194 193 1.81 1.83 1.80 1.74
RIN number 6.30 5.50 6.50 5.80 580 6.00 5.80 590 55 5.8 690 6.30 7.90
Background 47.03 48.36 43.94 43.87 41.78 A47.57 44.82 47.34 47.03 44.55 43.36 48.88 45.23
Noise (RawQ) 148 1.51 1.33 1.32 1.3 145 1.46 147 142 133 135 145 143
Scale Factor 10.07 9.27 9.07 11.45 839 801 09.01 1492 1461 11.84 797 1147 6.06
Percentage of 49.00 48.90 45.90 44.00 4550 48.80 44.0 41.40 44.0 46.80 42.80 45.40 49.70
present genes (%P)
3"5' ratio of GAPDH 3.74 7.53 230 3.55 1.78 287 1.86 5.84 1277 4.09 252 6.62 140
(Sig3'/5)
“I1 LNN1 L LNN2 | LNN3
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Figure 1. Total RNA was analyzed on the Agilent 2100 bioanalyzer using RNA 6000 Nano Chips.
Electropherograms were plotted for total RNA isolated from normal axillary lymph node (A) ; total RNA isolated
from metastatic axillary lymph node (B) ; total RNA isolated from normal breast (C) ; total RNA isolated from primary

breast tumor without metastasis (D) ; total RNA isolated from primary breast tumor with metastasis (E)
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Figure 2. Correlation between RIN number and post chips QC variables. (A) Pearson test showed a

significant negative correlation between RIN and scale factor. Pearson test showed no correlation

between RIN and (B.) average background, (C.) noise(Raw Q), (D.) percentage of present genes

(%P) and (E) 3'/5' of GAPDH ratio.

differences representative of original samples is
affected by several factors such as array production,
RNA quality, probe labeling, hybridization conditions
and image analysis."”" RNA quality is the important
factor for reliability and reproducibility of expression
by microarray experiments. Normally, intact RNA
sample and free of protein and DNA contamination

was recommended as starting material, but in

‘ 74-82 pcnew1.pmd 80

practice it is difficult to obtain intact RNA from
tumor tissues. RNA degradation may be caused
by several factors such as by postmortem
degradation in tissues, destruction during
isolation, tissue fixation, apoptosis or storing. In
this study, we obtained fresh tissues from surgery
section and snap frozen in liquid nitrogen as soon

as possible and then kept them at -80°C. In the
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past, the proportion of the ribosomal bands
(288:18S) should be 2:1 for intact RNA.(4)
However, this method is sample consuming,
using 0.5-2 ng total RNA and often not sensitive
enough to detect slight RNA degradation. It
appears that total RNA with lower rRNA ratios is
not necessarily of poor quality, especially if no
degradation products can be observed in the
electrophoretic trace.” Today, RIN has become
widely used. The RIN offers repeatability and
quality control to determine whether that sample
is used or discarded. It would be very useful to be
able to predict which RNA samples should be
proceeded that will give interpretable results
after hybridization, based on their RNA integrity. In
this study, because conducting microarray would
be very expensive, we therefore performed only
13 samples with RIN values ranging from 5.5
to 7.9. BRN2 and LNN2, with RIN=5.5, had the
3":5' ratio of GAPDH (Sig3'/5') exceeding the
recommended value. The 3'/5' of GAPDH ratio (Sig
3'/5") is a relevant indicator of RNA degradation.
Therefore, samples with RIN 5.5 might not be
suitable for analysis with Affymetrix GeneChip
Human Genome U133 Plus 2.0 Array. In LNT2
(RIN=6.3), the 3'/5' of GAPDH ratio (Sig3'/5') was
slightly higher than recommended. This might be
due to the technical variation or biological
variation. Sometimes, even intact RNA does not
guarantee good results because RNA sample may
contain inhibitors that can reduce reaction
efficiency. Based on this data, we recommended
that the RNA samples with RIN not lower than 5.8

be proceeded in expression array of Affymetrix

‘ 74-82 pcnew1.pmd 81

GeneChip Human Genome U133 Plus 2.0. Lesley
Jones etal.” reported that for Affymetrix GeneChip
Human Genome U133A experiment, samples
with RIN >5.5 can produce expression data of
sufficient quality to be included in analyses.
Agilent Technologies recommends that the RIN
be at least 7 to perform well in gene expression
studies. Thus, RIN should be verified for each
platform before conducting experiment. The
correlation between RIN and post chips QC
variables showed a significant negative correlation
between RIN and scale factor, in agreement with
the previous " but no correlation with other
variables. Thus, scaling factors will be smaller if
the RNA is more intact. However, scaling factors
should be as consistent as possible across all

chips in an experiment.
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Abstract

sk

Nasopharyngeal carcinoma (NPC) is a multi-factorial disease caused by genetic, viral (Epstein Barr
virus, EBV) and environmental factors. The elevation of IgA antibody titers against EBV viral capsid antigen
(VCA) measured by indirect immunofluorescence assay (IFA) has been use as 'gold standard' for NPC
diagnosis for over thirty years. However, IFA is unsuitable for mass screening among population since it is
time-consuming, inconvenient to perform and difficult to standardize. To date, these difficulties of IFA have
been solved by using recombinant protein-based enzyme-linked immunosorbent assay (ELISA). The EBV
nuclear antigen 1 (EBNA1) is the only latent EBV antigen consistently expressed in NPC tissues. Recently,
it has been found that IgA antibody against EBNA1 (IgA/EBNA1) measured by ELISA may be a useful marker
for NPC and the early detection of this cancer. The purpose of this study is to evaluate the usefulness of IgA/
EBNA1 from a commercial kit in Thai NPC cases. The concentration of serum IgA/EBNA1 was measured in
54 NPC patients and 122 age match healthy controls by using Sinoclone EBV IgA ELISA kit. The normal cut
off value (mean+2SD) of serum IgA/EBNA1 showed a relative optical density (rOD) at 1.26 units. Serum IgA/
EBNA1 level was positive in 52 (96.30%) out of 54 NPC patients and in 5 (4.10%) out of 122 healthy controls.
NPC cases showed significantly higher serum IgA/EBNA1 levels than healthy controls (P<0.001). In NPC
patients, the serum IgA/EBNA1 level was increased with aggressiveness and advance stages of the
disease. Detection of IJA/EBNA1 by Sinoclone EBV IgA ELISA kit in serum had a sensitivity, a specificity,
positive predictive values and negative predictive values of 96.30, 95.90, 91.23 and 98.32%, respectively,
for the diagnosis of NPC. The results of our study suggest that serum IgA/EBNA1 may be a suitable marker
for diagnosis and prognosis of NPC in Thailand and that this test may be a useful addition to the panel of tests
used for this purpose. Further studies are currently underway to evaluate the effectiveness of this marker
as an early detection tool for NPC in Thailand. (Thai Cancer J 2008,28:83-92.)

Key words: IgA antibody, Epstein-Barr virus, nuclear antigen 1, nasopharyngeal carcinoma, ELISA
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unAagin N15M3IAMN IgA Antibody A Epstein-Barr Virus Nuclear Antigen 1 Tugilaelsanzisalnsanasaynnaeis

ELISA

Tng el fawat* aNAUA AuAdSnwal™ WoA3 wind* @aaus Anstedur Takafumi Ishida*
Park SP Ng ****
* NRMIASE wazngnnulan Ae AN aniunziauniens *+*Unit of Human Biology and Genetics,
Department of Biological Sciences, School of Science, University of Tokyo, Tokyo, Japan. **** Department

of Microbiology, Queen Mary Hospital Compound, Hong Kong.

Tsanzifalnaandsagyn (Nasopharyngeal carcinoma, NPC) inainilademanatiin u iugnesu lofa
(Epstein Barr virus, EBV) LL@zmari'am&wiwﬂu?imqmﬁ@u N19ATIANNLFNIULD IgA antibody titers 6ia
EBV viral capsid antigen (VCA) ﬁLﬁN%uﬁQﬂaﬁ indirect immunofluorescence assay (IFA)
gnibliuABamsgau (gold standard) dufutdagitiada NPC wnuundn 30 1 wsiednslsfinnuds IFA
uiummvmﬁmm’mmummwmmvmﬂ"ﬂm idesannidioauny sz pansien1sUf RN waznisin
standardize vinlgenn luilaqiiuilymeedds IFA 1H5unisudladaenisl4as recombinant protein-based
enzyme-linked immunosorbent assay (ELISA) Imﬂ‘miﬂ EBV nuclear antigen 1 (EBNA1) vl latent EBV
antigen mﬁmﬁmﬁwuaglmﬁmﬁ'mm NPC maantian luilaqifunudn IgA antibody sa EBNAT
(IgA/EBNA1) Femsadadaead ELISA analdifludatiaddaansaniuziferzezidunsnaaNpCly
nqﬁﬁﬂﬁﬁiﬁlqﬂi:mﬂ’l,ﬁ'@ﬁﬂmﬁaﬂi:‘lﬁﬂ‘nﬁmmﬂqﬂ%ﬁﬁmz\fﬂL?@gﬂ IgA/EBNAT lunsdaemsian NPC
szazdunaniunulng 1dvhniansaaufsunnaes 1IgA/EBNA1IWEFufilas NPC druau 54 918
wazaudnAfilenglndideaiu 122 g Taeldthardufagl Sinoclone EBV IgA ELISA kit
NATBINNIANHINLIAIUNG (cut off value) ap9 BNy IgA/EBNA1 @gﬁ'm relative optical density
(rOD) Winriy 1.26 usdatl (units) Wugilee NPC 52 9181 (Feeay 96.30) an 54 918l wazAuLng 5 91e (Feuay
4.10) A0 122 918 13U UU99E5Y IgA/EBNAT gand1Antnf yananiifanudnFunamesdsy Iga/
EBNATIuEae NPC SlAnganinluautinfetinsfiduddymeada (P<0.001) Ssltndnfunudn lungsgiae
NPC 155104853 IgA/EBNAT ﬁmtﬂﬁummmﬂmmm wazsrezaeslsnandan lunnsnsamni Bunome s
IgA/EBNAT Imﬂl%ﬁwmzi’m‘éqgﬂ Sinoclone EBV IgA ELISA kit pSsiinudn sensitivity, specificity, positive
predictive values WaY negative predictive values Tunn3dqedfiaseisn NPC HAwiniusasaz 96.30, 95.90,
91.23 WAL 98.32 AINEIFY HATEINIANHNATIHUAASI T3 IgAVEBNA1 el i@ fmanzdusy
nsdagitiadt uaznennsnflsaNPClupulng ¥ waztihazldsaniunisnaisauiedaalunisidasalsn
fanae IneanizdaelunisAumn NPC i:ﬂ::G'uLLﬁ?ﬂ%'\iﬂngﬁﬁﬁié’ﬁﬁmiﬁﬂmﬂgimmzﬁ (11an3izAni
2551,28:83-92.)

Introduction

Nasopharyngeal carcinoma (NPC) is a
predominantly harmful cancer in Southern China
and Southeast Asia but it is rare in the Western
world". In Thailand, NPC is ranked at 6" of all
cancers in male and causes a huge loss of
human resources and economy every year”’

Actually, NPC patients in stage | respond well to
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radiotherapy with overall 5 year survival rate of
70-80% but in stage IV the 5 year survival rate
reduced to 20-30%"*°. This suggested that NPC
might be a treatable disease. A mass screening
of a high-risk population to identify the early stage
NPC patients followed by early treatment is an

important strategy to control this cancer.
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Epidemiologically, NPC is caused by
Epstein-Barr virus (EBV) infection®"®, environmental
carcinogens'' and genetic susceptibility™"® with
unknown mechanisms. Concerning EBV infection,
the synthesis of typical antibodies to EBV antigens
including anti-EBV nuclear antigen1 (anti-EBNA1),
anti-EBV early antigen (anti-EA), and anti-EBV viral
capsid antigen (anti-VCA) has been observed. For
example, IgA antibody to EBV-EBNA1 (IgAVEBNA1),
EBV-EA (IgA/EA) and EBV-VCA (IgA/VCA) for

NPC has been well documented™ "

. Therefore,
IgA/EBNA1, IgA/EA and IgA/VCA are successfully
used as tumor markers for early detection,
diagnosis, prognosis and monitoring of NPC™* %%
With respected to EBNA1, the only latent
EBV gene products that is consistently expressed
in NPC cells®**" and is strongly induced IgA and

28-29

IgG antibody responses™ ™, it has been reported
that IgA/EBNAT measured by ELISA is a useful
marker for diagnosis of NPC. Cheng et al.™
analyzed IgA/EBNA1 level of NPC and normal
subjects in a high incidence area and
demonstrated that NPC subjects exhibited
significantly higher IJAVEBNA1 levels than normal
subjects. In addition, they found that the
percentage of NPC subjects that showed
diagnostic criteria for positive, suspected positive,
and negative were 75.13%, 17.44% and 7.44%,
respectively and of normal subjects, 4.81%,
17.31%, 77.88% respectively. Moreover, Zhang
et al.” and Fachiroh et al.”® have been reported
that IJAV/EBNA1 is a good marker for diagnosis of
NPC with the sensitivity of 91.10% and 88.60%,
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respectively. Thus, IJA/EBNA1 is suggested to be
a useful tool for mass screening of NPC.

In Thailand, serum IgA/VCA level is well
recognized as a useful serological marker
for early detection and diagnosis of NPC**.
The elevation of IgA/VCA measured by indirect
immunofluorescence assay (IFA) has been used
as 'gold standard' for NPC early stages detection
and diagnosis for over thirty years. Although IFA is
a useful technique it is unsuitable for mass
screening of IgA to EBV antigens in populations
because this method is time-consuming,
inconvenient to perform and difficult to
standardize. To date, however, these problems
have been solved by using recombinant
protein-based enzyme-linked immunosorbent
assay (ELISA) such as IgA/JEBNA1 ELISA. Since
IgA/EBNA1 ELISA is suggested to be a suitable
technique for the screening of NPC, thus the
purpose of this study is to evaluate the usefulness

of IQAVJEBNAT level in Thai NPC cases by using a
commercial IgA/EBNA1 ELISA kit.

Materials and Methods
Serum

Serum samples from a total of 54
untreated NPC patients (40 males and 14 females,
ranging from 24-79 years with a mean age of 54
years) who were admitted at the National Cancer
Institute of Thailand (NCIT) were examined. All
patients were pathologically proven to have NPC
based on the criteria of the World Health
Organization (WHO). There were 11 cases of WHO
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type | (squamous cell carcinoma), 17 cases of
WHO type Il (non-keratinizing carcinoma) and 26
cases of WHO type Il (undifferentiated carcinoma).
NPC staging was based on the TNM tumor
classification by the 1997 AJCC system™®. There
were 1 cases of stage |, 10 cases of stage Il, 18
cases of stage lll and 25 cases of stage IV. At the
same time, serum from 122 age-matched (+ 5
years) healthy controls (83 males and 39 females,
ranging 30-70 years with a mean age of 53 years)
who attended the NCIT for general check-ups and
cancer investigations were used as controls. All

samples were kept at -20°C prior to the analyzed.

ISA/EBNA1 detection by ELISA

The Sinoclone EBV IgA ELISA kit
(Zhongshan Bio-tech Co. Ltd., China) used in this
study is an enzyme-linked immunoassay that is
specific for the determination of the level of
human IgA antibodies against EBV-EBNA1
antigen. The measurement procedure for serum
IgA/EBNA1 level was performed according to the
recommendations of the manufacturer. Briefly, 100
W each of the dilution buffer, positive, negative
and reference control sera and test sera (diluted
at 1:200) were added to the purified recombinant
EBNA1 antigen coated wells in 96 wells
polystyrene microplate and then incubated for 1
hour at 37°C followed by washing 5 times with
400 Wl wash buffer each (aspirated the wash buffer
and tap dry after each wash). After removal of
non-specific materials by washing, the bound

specific antibodies were further reacted with
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100 Ul of anti-human IgA secondary antibodies
that conjugated with the enzyme horse-radish
peroxidase and then incubated for 1 hour at 37°C
followed by washing 5 times as in the previous
washing. After the second washing, 100 Ll of
tetramethylbenzidine (TMB) substrate was added
as a chromogen to the enzyme which turned a
blue colour in a positive reaction after incubation
for 15 minutes at 37°C. Finally, the chromogenic
reaction was stopped with 100 LI of sulphuric acid
which turned the blue colour into yellow colour
and measured the colour intensity in microplate
reader at 450 nm against a reference of 630 nm.

In this study, the results are valid only if
the mean OD (Optical Density) values for the
positive control serum is >1.5 unit, the negative
control serum is <0.3 unit and the reference
control serum is >0.6 and <1.4 unit (assigned by
the manufacturer).

IgA/EBNA1 level is expressed in rOD
(relative Optical Density) units that calculated by
dividing observed OD values of individual test
samples by the mean OD value obtained
concurrently with the reference control in the

same experiment.

Statistical Analyses

The differences in the prevalent and the
mean level (rOD unit) of serum IgA/EBNA1
between NPC patients and healthy controls were
calculated by student's t test. The differences in
the distribution of serum IgA/EBNA1 in the
clinical stage and histological type of NPC
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patients were tested by student's t test and
ANOVA test respectively. P value less than 0.05

was considered as significantly different.

Results

The results of the ELISA of serum IgA/
EBNA1 of cases and healthy controls groups are
shown in Table 1. and Figure 1. The rOD unit for
the cut off value of serum IgA/EBN1A in controls
(mean+2SD, 0.47+0.79) is 1.26. Five (4.10 %) out
of the 122 healthy subjects tested were IgA/EBNA1
positive (rOD > 1.26 unit), whereas IgA/EBNA1 was
positive in 52 (96.30%) out of the 54 NPC cases.
The mean rOD unit of serum IgA/EBNA1 of healthy
controls and NPC groups were 0.47 and 2.69,
respectively. The mean level of serum IgA/EBNA1
in NPC patients was significantly higher than that
in healthy controls (P < 0.001). Serum IgA-EBNA1
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detection using the Sinoclone EBV IgA ELISA kit
illustrated a sensitivity, a specificity, positive
predictive values and negative predictive values
for the diagnosis of NPC at 96.30%, 95.90%,
91.23% and 98.32% respectively.

The relationship between the clinical
stage and histological type of NPC and the mean
rOD unit of serum IgA/EBNA1 is demonstrated in
Table 2. The mean rOD unit of serum IgA/EBNA1
in NPC patients increased with the stage of the
disease (the mean rOD unit of serum IgA/EBNA1
=1.51 for stage | & Il and 3.79 for stage lll & IV).
In addition, the mean rOD unit of serum IgA/EBNA1
showed a tendency to increase with an
aggressiveness of the disease or histological type
(the mean rOD unit of serum IgA/EBNA1 = 1.79 for
WHO type I, 2.10 for WHO type Il and 3.94 for WHO

type lI).

Table 1. Mean value, cut off value and prevalence of serum IgA/EBNA1 in NPC patients and

healthy controls

No. of Mean

Serum IgA/EBNA1, (rOD unit)

sample age Mean Cut off  Positive negative

value (>1.26) (<1.26)
NPC patients 54 54 2.69%** 52 (96.30%) *** 2
- male 40 56 39 1
- female 14 53 13 1
Healthy controls 122 53 0.47 1.26 5(4.10%) 117
- male 83 55 3 80
- female 39 51 2 37

*** significant difference from healthy controls at P<0.007 and rOD = relative optical density.
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Table 2. Mean levels of serum IgA/EBNA1 in NPC patients

No. of Mean Mean of IgA/EBNA1 P value
sample age (rOD unit)
NPC patients 52 54 2.69
Stage
- Stage | &l 11 48 1.51
- Stage lll & IV 43 61 3.79 >0.001
WHO type
- WHO type | 11 50 1.79
- WHO type Il 17 55 2.10
- WHO type IlI 26 57 3.94 >0.01
Serum IgA/EBNA1 level (rOD)
6
5
®
, L
-
3 e
=e
[ ]
2 Be
o«
Y
________________________ Cut off value
1 : (1.26 units)
0

Healthy controls NPC

Figure 1. The distribution of serum IgA/EBNA1 levels in healthy controls and NPC patients

Discussion
Nasopharyngeal carcinoma (NPC) is a
highly silent-killer cancer in Southern China and
Southeast Asia including Thailand. The early
stages of NPC can be successfully treated, but

most of NPC cases are detected at late stages
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because early symptoms of NPC are not specific
and innocuous. In addition, NPC afflicts mainly
adults in the prime of their life between ages
30-60 years old. NPC is thus has a significant

economic impact in this region. Ji et al.*, have
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reported that EBV antibody levels of virtually all NPC
patients are elevated before diagnosis, and
suggested that this serologic change precedes
clinical onset of the cancer by an average of 37
months. Based on this finding, a biennial
check-up program has been proposed for early
NPC detection involving regular serologic
screening of serum IgA/EBNA1 in adult
population followed by examination with
nasopharyngoscopy of the EBV seropositive
subjects identified. Recently, the efficacy and
benefit of such program has been assessed.
The results of this study clearly showed
that high levels of IJA/EBNA1 could be detected
in the serum of Thai NPC patients with the cut off
value of rOD at 1.26 units. The prevalence of
serum IgA/EBNA1 positive samples in NPC
patients (96.30%) was significantly higher than the
healthy controls (4.10%) (Table 1). In addition, we
found that the mean rOD of serum IgA/EBNAT1 of
NPC patients (2.96 units) is significantly higher
than healthy controls (0.47 units) (Table | and
Figure 1). This finding implied that the serum
IgA/EBNA1 is a useful marker to identify NPC
patients from healthy controls. The high prevalence
of serum IgAJEBNA1 (96.30%) from NPC patients
in this study is comparable to that of 91.09%
reported by Zhang et al.”. However, elevated
serum IgA/EBNA1 in our study is slightly higher
than those in the previous studies of Cheng et al.™
(75.13%) and Fachiroh et al.16 (88.50%),
respectively. In addition, the means of serum IgA/
EBNA1 in NPC patients were increased with

advancing stage and the aggressiveness or
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histological types of the disease (Table Il). These
results indicated that serum IgA/EBNAT might be
a useful tool not only for early detection but also
for prognosis in Thai NPC patients.

Regarding the clinical usefulness of the
serum IgA/EBNA1 ELISA, it seems that this marker
is a better tool for diagnosis of NPC patients
because it shows the higher sensitivity when
compared with our standard routine marker, IgA/
VCA IFA. However, the number of healthy controls
in this study is quite limited, a large screening test
should be carried out to obtain basic data such
as cutting off values in the Thai population.

Notably, 2 (3.70%) out of 54 NPC patients
had serum IgA/EBNA1 lower than the cut off value,
even their tumors were clearly evident. This may
be due to a low immune response to IgA/EBNA1
which existed in these patients. It is important to
warn that the use of single serodiagnostic marker
misses this group of NPC patients and detection
as well as monitoring of treatment of NPC ends in
vain. Therefore, investigations of other specific
and sensitive techniques for identifying and
monitoring of IgA/EBNA1 sero-negative NPC
patients are awaited. Since it was found that
anti-ZEBRA *, neutralizing antibodies against EBV
DNase®, and anti EBV BamHI A rightward open-
reading frame-1 (BARF1) protein® were highly
specific for NPC. Thus, we propose that these
markers may be useful for this group of NPC. On
the other hand, we found that 5 (4.10%) out of
122 healthy controls had serum IgA/EBNA1 higher
than cut off value. This may be caused by the

reactivation of EBNA1 gene by other unknown
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factors to produce high level of EBNA1 in those
people leading to an increasing of IgA/EBNA1
level in serum samples.

Interestingly, we observed that using
serum IgA/EBNA1 and IgA/VCA markers in
combination for NPC diagnosis gave more
accuracy than using each of the markers alone
(data not shown). With this evidence, we
recommend the use of a combination of these 2
markers for improving the outcome of NPC
examination. For this concern, Zhang et al."”
reported that the sensitivity of IQA/EBNA1 test
alone at 91.09% was increased to 94.83% when
combined with IgG/EA test. In addition, Fachiroh
et al.”® also found that IgA/EBNA1 ELISA alone
correctly identified 88.5% of NPC patients,
whereas combined single-well coating with
EBNA1-and VCA-p18 peptides ELISA test yielded
sensitivity values of 90.09%. The use of the
combined markers for seroepidemiological
screening studies is thus purposed. Recently, Ho
etal.* reported that the combination of IgA/EBNA1
test with SELDI-TOF-MS serum protein profiles
(a proteomics analysis) could improve the
accuracy of NPC screening by increasing the
sensitivity of the IgA/EBNA1 test alone from
87.00% to 99.00%. The combination of serum
protein profiles with an EBV antibody serology
test could further improve the accuracy of NPC
screening. Diagnostic techniques other than
serological means are molecular diagnostic
measures such as cell free EBV-DNA in the
patients' plasma or serum. Although the high

sensitivity of molecular methods is proved by the
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PCR techniques, the low specificity derived from
the high sensitivity subsides its practice™.

Early detection and radiotherapy are the
major components of a strategy to control of NPC.
However, most NPC patients are diagnosed after
metastases or at late stages of the disease. Any
method which are able to detect tumors at an
early stage with higher sensitivity should be
suitable for such a large-scale screening. It should
also be simple and inexpensive. The present
method fulfills these criteria and it would therefore
be valuable for Thai public health screening
program in the near future. In conclusion, we found
that an association between the levels of serum
IgA/EBNA1 and NPC development existed. In
addition, the level of serum IgA/EBNA1 was
tending to increase with aggressiveness and
advancing stages of the disease. Therefore, we
conclude that serum IgA/EBNA1 may be a useful
serological marker for early detection, diagnosis

and prognosis of Thai NPC.
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Abstract

UNARED

Benzene is an organic solvent that has been used in industry for about 100 years throughout the
world. It widely used as an industrial solvent, as an intermediate in chemical syntheses, and as a component
of gasoline; hence, the potential for human exposure is great. The main sources of environment exposure to
benzene are road traffic exhaust and volatile organic compounds. Inhalation exposure is the major route of
exposure to benzene, although oral and dermal routes are also important. Exposure to benzene can result
in haematotoxicity, immunotoxicity and carcinogenicity in humans and animals. Acute benzene poisoning
affects the central nervous system with symptoms such as dizziness, headache, nausea, fatigue, insomnia,
and incoherent speech. Chronic benzene poisoning, a more common industrial form, is an exposure to a low
level of benzene over an extended period of time. The critical human health effects from long term exposure
to benzene are bone marrow depression and leukemia, specifically acute myeloid leukemia (AML). Benzene
classified as a human carcinogen. It is considered to be a genotoxic carcinogen for which no safe level of
exposure can be recommended. The link between exposure to benzene and other cancer such as
lymphoma, multiple myeloma, bladder, stomach and lung have also been suggested.

In this review, we summarize the impact on human health of benzene exposure, particularly that
related to cancer. (Thai Cancer J 2008;28:93-100)

Key words : benzene, cancer, toxicology
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General description

Benzene (C6H6) is a volatile, colourless
liquid at room temperature (melting point 5.5 °C)
with a density of 0.87g/cm® at 20 °C, causing it to
evaporate rapidly at room temperature. Itis slightly
soluble in water (1.8 g/litre at 25 °C) and miscible
with most organic solvents. Benzene in air exists
predominately in the vapour phase, with residence
times varying between a few hours and a few days,
depending on the environment, the climate and
the concentration of other pollutants. Reaction with
hydroxyl radicals is the most important means of
degradation. It can also be removed from air by

rain.

Sources

Benzene occurs naturally in fossil fuels
and is incidentally in the course of natural
processes and human activities that involve the
combustion of organic matter such as wood, coal
and petroleum product. Large quantities of
benzene are produced during the refining of

petroleum and retained as a component of petrol.
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The main industrial use of benzene is as a starting
material for the chemical synthesis of ethyl
benzene (for Styrofoam and other plastics),
phenol, cyclohexane (for nylon and other
synthetic fibers) and other substituted aromatic
hydrocarbons. Benzene is an important raw
material for the manufacture of synthetic rubbers,
gums, lubricants, dyes and pharmaceutical and
agricultural chemicals; it is also found in
consumer products such as glues, paints, and
marking pens.

The major environment sources include
automobile exhaust and automobile refueling.
Cigarette smoke is an important source of
benzene in indoor air. The estimated of daily
intake of benzene from a single cigarette vary from
5.9to 73.0 micrograms'. Passive or “secondhand”
smoke is also a source of exposure. According to
Hattemer-Frey et al?, nonsmoker who live with a
smoker have about 30% to 50% higher benzene
levels in their breath than do nonsmokers who do

not live with a smoker.
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Benzene toxicity

Absorption

Inhalation accounts for more than 99% of
the exposure of the general population’, whereas
intake from food and water is minimal. The parent
compound is preferentially stored in fat, and the
relative uptake appears to be dependent on the

blood perfusion rates of tissues.

Metabolism and elimination

The majority of benzene metabolism
occurs in the liver, but the bone marrow is the
target organ where its toxicity is expressed with
the greatest sensitivity. The oxidative metabolism
of benzene occurs primarily in the liver through
the cytochrome P4502E1 system®. The major
hepatic metabolites of benzene are phenol,
catechol, and hydroquinone. Catechol and
hydroquinone have been shown to accumulate in
bone marrow after benzene exposure’. The bone
marrow has high peroxidase activity, which results
in oxidation of the phenolic metabolites produced
in the liver to highly reactive 1,4-benzoquinone’.

The metabolism of benzene can be
inhibited by toluene, leading to decreased
toxicity. On the other hand, ethanol can increase
the metabolism of benzene, primarily by inducing
xenobiotic metabolizing enzymes®. The average
half-time of benzene in humans is 28 hours’. In
rat and mice, metabolites are excreted in the
urine within 40 hours of dosing by any route of
administration®.

At high exposure levels (above 32 mg/m®,

10 ppm) there is a correlation between
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phenol excretion in urine and the level of
exposureg. Atlower concentration, overall benzene
exposure is reflected in the amount excreted
in breath’. The urinary excretion of specific
benzene metabolite trans, trans-muconic acid has
been found to be enhanced in benzene-exposed

10111273 The excretion of

workers and in smokers
8-hydroxy-deoxyguanosine, formed as a result of
oxidative DNA damage, correlated with benzene

exposure in petrol station attendants™.

Health effects

Benzene poisoning occurs primarily
through the inhalation of its airborne vapors. Acute
benzene poisoning is an exposure to a high level
of benzene in a short period of time, generally in
an enclosed space. Acute benzene poisoning
affects the central nervous system with symptoms
such as dizziness, headache, nausea, fatigue,
insomnia, and incoherent speech. Acute benzene
poisoning can also result from contaminated food
and water, including symptoms of vomiting,
stomach irritation, convulsions and even death.
Haematotoxicity resulting from chronic benzene
exposure can present as anaemia, anaplastic
anaemia, leucopenia, lymphocytopenia,

thrombocytopenia, or pancytopeniaw.

Benzene and cancer

Benzene exposure, and its association
with cancer, has been extensively covered in the
literature. There is sufficient evidence to have
declared benzene as a human carcinogen16. Itis

considered to be a genotoxic carcinogen for
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which no threshold has been established'” ™ ™.

Exposure in the workplace is the most common

source of developing benzene related cancer.

Carcinogenic effects

While the liver is the initial site for biotrans-
formation of benzene, hepatotoxicity is not
a consequence of benzene exposure. Subse-
quently, these metabolites become localized
within bone marrow’ where they undergo
activation by peroxidase enzymes, which are
present in bone marrow. The changes in cellular
function result in altered growth factor production
with inhibition of bone marrow stem cell prolifera-
tion, differentiation and maturation. The formation
of reactive oxygen species damage cells
and results in DNA adduct formation, DNA
base modification, chromosome aberrations™.
Damaged cells not deleted by apoptosis and
which possess activated oncogenes or damaged
tumour suppressor genes may begin to
proliferate as clonal lines, which may result in

leukemia in humans or solid tumours in animals.

Benzene and leukemia

It is well documented through numerous
epidemiological studies that principle human
health hazards are bone marrow depression and
leukemia, particularly acute myeloid leukemia
(AML). The time between exposure to benzene
and cancer development may take up to thirty
years, or the effects may be revealed in a shorter
time®'. One of the first epidemiological studies

demonstrated an increased incidence of
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leukemia, in shoe workers in Istanbul®. Also shoe
workers in Florence, ltaly, showed an increased
risk of leukemia before 1963 *°. There are four key
occupational cohort studies demonstrating an
association between benzene and leukemia for
which the exposures have been assessed in
detail. The most thorough and well investigated
study, which has also been the main study used
for quantitative risk assessment, is on workers that
used to be employed in the manufacture of
rubber film, the so-called Pliofilm cohort®* %, An-
other study used for risk assessment in the past
was the Dow Chemical cohort™?". The third one
was the large study from the USA comprised 7676
men employed in seven different chemical
industries during 1946-1975 *. And, a large
study from China encompassed 28,460 workers
employed in different factories in 12 cities between
1972 and 1981°%°°. Up to date, numerous
epidemiologic studies have demonstrated a
causal relationship between benzene exposure
and leukemia in occupationally exposure

Workers(ﬂ, 32,33, 34, 35.

Benzene and other cancers

Many studies have indicated that
Hodgkin’s lymphoma, non-Hodgkin's lymphoma
and multiple myeloma may also related to
benzene exposure®® *" % ¥ put the published

literature is inconsistent*® *' #2

. Exposure to
benzene or mixtures containing benzene have also
been implicated in causing other types of cancer
in humans. These cancers include bladder,

stomach, and lung cancer. Stomach cancer was
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reported for shoe workers®. In 1989, Steineck et
al.** observed a small increase in the risk of
urinary bladder cancer after exposure to benzene.
In addition, the cohort study of 2,008 Italian shoe
workers, Fu et al.*® found some evidence for
an excess of bladder cancer. Among Turkish
workers, benzene exposure was related to the
development of other forms of cancer, such as

lung cancer®.

Air quality guideline

Benzene is carcinogenic to humans and
no safe level of exposure can be recommended.
For purpose of guideline derivation, the WHO
decided to use the 1994 risk calculation of Crump
(of the Pliofilm cohort) rather than to derive new
estimates. It was recognized that this use of
existing analyses of the most recently updated
cohort ruled out the inclusion of certain of the
analyses noted earlier. The geometric mean of the
range of estimates of the excess lifetime risk of
leukemia at an air concentration of 1 pug/m’ is

6X10°.

Concentration of An excess lifetime

airborne benzene risk of leukemia

17 pg/m’ 1/10,000
1.7 ug/m’ 1/100,000
0.17 ug/m® 1/1,000,000

Conversion factors

1pom = 3.19 mg/ m’
1mg/m’ = 0.313 ppm
ppm parts per million

Benzene safety policy
Up to the present, benzene safety policy

was estimated in many countries in order to
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reduce the frequency of benzene exposure. There
are three areas of the United State benzene safety
policy which limit the amount of benzene that is
permissible. These areas of benzene safety policy
include workplace standards, air quality standards
and drinking water limitations. Benzene exposure
is heavily regulated by Occupational Safety and
Health Administration (OSHA) and Environmental
Protection Agency (EPA). OSHA allows for a
maximum benzene level of one part per million in
the workplace during an eight hour day, and five
parts per million in a fifteen minute period. The
benzene safety policy is strictest in the area of
workplace standards, because of the high risk
factors associated with benzene poisoning in the
workplace. The US government also includes air
emission standards in their benzene safety policy.
The EPA regulates motor vehicle fuel and
emissions levels because these are both sources
of dangerous benzene poisoning. As part of their
benzene safety policy, the EPA has required a
reduction in the levels of benzene found in
gasoline. Vehicle sources are the largest
contributor to air emissions of benzene. The
government’s benzene safety policy restricts the
quantity of benzene in ambient air emissions to
five parts per million. Another component of the
benzene safety policy includes the EPA’s
restriction of benzene levels in drinking water. The
maximum contaminant level for benzene in
drinking water is set at five parts per billion.

In Thailand, benzene is a common toxic
volatile organic, found in many industrial

processes. The government has taken extensive
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steps to help reduce the levels of benzene in
products and environments. Pollution Control
Department, Ministry of Natural Resources and
Environment established the ambient VOCs (Vola-
tile Organic Compounds) monitoring program in
2006. The concentration of benzene in ambient
air in some area in Bangkok and Mapthaput
were shown in Table 1 and 2, respectively. The
government also required regulation of benzene
in gasoline emissions, the maximum allowable

concentrationis 3.5% by volume. Inthe United States,

Volume 28 No.2 April-June 2008

gasoline typically contains approximately 1% benzene.
However, the information regarding benzene
exposure in the workplace is quite limited. As
described above that exposure in the workplace is
the most common source of developing
benzene related cancer. Even no evidence study
can be linked between exposure to benzene and
cancer in our country. Companies whose work
environments expose employees to benzene are
requested to take action to reduce benzene levels

in the environment.

Table 1.Benzene concentration in Bangkok ambient air

Benzene concentration (].,lg/ma) Annual average (January — December, 2007)

Lad Phrao 71 Intamara 42  Phaholyotin 50 Chom Tong  Ladkrabung Annual standard

3.8 4.6 5.2

4.5 2.8 1.7

Source: Seminar on Development of Environmental and Emission Standards of Volatile Organic

Compounds (VOCs) February 29, 2008

Table 2. Benzene concentration in Maptaphut ambient air

Benzene concentration (},lg/m3) Data collection during April — June, 2007

Maptaphut Maptaphut Wat
Health New Town Mapchalut
Center Station

1.8-3.7 11-23 1.3-1.9

Bantaguan Banplong Watnongfab
Sanitation Community School
Center
1.5-3.3 26-53 1.8-35

Source: Volatile Organic Compounds (VOCs) monitoring data in Maptaphut from www.aqgnis.pcd.go.th
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Legalon® 70/140

Improves liver function
Protects against liver damage

Legalon’

Contains /

p_ Silymarin MZ 80
7. A special milk thistle

(Silybum marianum)
fruit extract

Activated into A V4 / Produces
® [ ] [ ®
Silibinin

Active ingredient

\\~

Legalon® has been clinically proven to exert significant
hepatoprotective effects due to its high silibinin content.

Clinically proven hepatoprotective effects in:
- Acute and chronic hepatitis
- Toxic metabolic liver damage
- Fatty liver \
- Liver cirrhosis = o /
Good safety record - [
Minimal side effects

Recommended dosage
Legalon® 70 mg capsule Legalon® 140 mg capsule

Therapeutic dose 2 cap, 3x daily | cap, 3x daily

Maintenance dose | cap, 3x daily | cap, 2x daily
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PRESCRIBED IN OVER
1 MILLION PATIENTS WORLDWIDE'

FOR PATIENTS WITH BONE METASTASES

THE BISPHOSPHONATE PROVEN EFFECTIVE

IN A BROAD RANGE OF TUMORS*’

BREAST CANCER
]

PROSTATE CANCER
u

LUNG AND OTHER SOLID TUMORS
]

CONVENIENCE
] ~

SAFETY
]

ZOMETA |y

zoledronic acid

ZOMETA is indicated for patients with multiple myeloma and documented bone metastases from solid tumors in conjunction with standard antineoplastic therapy; prostate cancer should have progressed after treatment with at least one hormonal therapy.
SAFETY INFORMATION ZOMETA is contraindicated in patients with clinically significant hypersensitivty to zoledronic acid o other bisphosphonates, or any of the excipients in the formulation of ZOMETA. Due to the risk of dlinically significant deterioration in
renal function, which may progress to renal failure, single doses of ZOMETA should not exceed 4 mg and the duration of infusion should be no less than 15 minutes. Risk factors for the deterioration of renal function include impaired baseline renal function
and multiple cycles of bisphosphonate treatment. ZOMETA is not recommended in patients with bone metastases with severe renal impairment. In patients with mild to moderate renal impairment at baseline, lower doses of ZOMETA are recommended based
on calculated creatinine clearance. Before each ZOMETA dose serum creatinine should be measured and treatment should be withheld for renal deterioration until serum creatinine has returned to within 10% of the baseline value. ZOMETA should not be
used during pregnancy.Women of childbearing potential should be advised to avoid becoming pregnant. If the patient becomes pregnant while taking this drug, the patient should be apprised of the potential harm to the fetus. Osteonecrosis of the Jaw
(ONJ) has been reported in patients with cancer receiving treatment including bisphosphonates, chemotherapy, and/or corticosteroids. The majority of reported cases have been associated with dental procedures such as tooth extraction. A dental
examination with appropriate preventive dentistry should be considered prior to treatment with bisphosphonates in patients with concomitant risk factors. While on treatment, these patients should avoid invasive dental procedures if possible. No data are
available as to whether discontinuation of bisphosphonate therapy reduces the risk of ONJ in patients requiring dental procedures. In post-marketing experience, severe and occasionally incapacitating bone, joint, and/or muscle pain has been reported
infrequently in patients taking bisphosphonates. The most common adverse events (<15%) in bone metastases clinical trials regardless of causality with ZOMETA 4 mg (n=1031) were as follows: bone pain (55%), nausea (46%), fatigue (39%), anemia (33%),
pyrexia (32%), vomiting (32%), constipation (31%), dyspnea (27%), diarthea (24%), weakness (24%), myalgia (23%), anorexia (22%), cough (22%), arthralgia (21%), lowerdimb edema (21%), malignant neoplasm aggravated (20%), headache (19%), dizziness
(excl. vertigo) (18%), insomnia (16%), decreased weight (16%), back pain (15%), paresthesia (15%). Caution s advised when bisphosphonates are administered with aminoglycosides, loop diuretics, and potentially nephrotoxic drugs. ZOMETA should be used
with caution in patients with aspirin-sensitive asthma. Patients should be administered an oral calcium supplement of 500 mg and a multiple vitamin containing 400 IU of vitamin D daily.

References: 1. Comprehensive Medical Safety Evaluation Osteonecrosis of the Maxillofacial Area December 2004 Overview. Novartis Pharmaceutical corporation. 2. Rosen LS, Gordon D, Kaminski M, et al. Long-term efficacy and safety of
zoledronic acid compared with pamidronate disodium in the treatment of skeletal complications in patients with advanced multiple myeloma or breast carcinoma: a randomized, double-blind, multicenter, comparative trial. Cancer.
2003;98:1735-1744. 3. P. CONTE, et al. Safety ofIntravenous and Oral Bisphosphonates and Compliance With Dosing Regimens. The Oncologists. 2005; 4. Saad F, Gleason DM, Murray R, et al. Long-term efficacy of zoledronic acid for the
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