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School-age Children Obesity: Causes and Prevention

Suwit Klongthalayl*, Kanjana Suriyaproml, and Chutima Sirikul(:hayanonta2

IFaculty of Medical Technology, Rangsit University, Pathum Thani Province, Thailand
2College of Medicine, Rangsit University, Bangkok, Thailand

Abstract

This article aimed to discuss the basics of obesity in school-age children and the policies
for preventing obesity in Thailand and other countries. The tendency of prevalence in childhood
obesity is rising worldwide. For example, the prevalence in United States of America in
2015 - 2016 was 18.4% whereas Thailand in 2014 was 13.9%. School-age children with
obesity are more likely to become obese adults with increasing chances of developing adverse
psychological, social, and health consequences such as cardiovascular disease, dyslipidemia,
diabetes, hypertension and low self-esteem. Obesity is caused by multiple factors, including
genetics, behavior, and environmental factors. Previous studies have assessed the relationship
between obesity and various circulating adipokines secreted by adipocytes to serve as
biomarker of obesity. However, the prevention of obesity will be easier than treating obesity
after it has already developed. The preventive policies for obesity including sugary drink tax and
front of package labelling currently used in some countries, have not been definitely evaluated.
Hence, the comprehensive prevention and management of obesity with the incorporation of all
sectors, including children, parents, and government agencies may sustain a reduction in the

prevalence of obesity especially in childhood.

Keywords: Obesity, School-age children, Prevention
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Table 1 Worldwide prevalence of school-age children obesity

qInd adeanzia uaznae

Continent/Country Age (years) Prevalence (%) Year
North America
United states of America 6- 11 18.4 2015 - 2016
Mexico 5-9 17.5 20161
Canada 5-9 14.2 2016!""
South America
Brazil 5-9 15.1 201"
Chile 5-9 18.7 20161
Argentina 5-9 21.7 2016"""
Europe
England 10 - 11 20.2 2018 - 2019"%
Russia 5-9 10.9 20161
Germany 5-9 11.4 201"
Africa
Egypt 5-9 21.8 201"
Algeria 5-9 16.5 2016""
South Africa 5-9 11.4 20161
Oceania
Australia 5-17 8.1 2017 - 20189
New Zealand 5-9 18.7 20161
Asia
Singapore 5-9 9.5 2016"""
China 5-9 17.5 20161
Saudi Arabia 5-9 18.5 201"
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' Adiponectin

Pancreas Adipose tissue

@ Beta cell survival € Glucose uptake

AMPK, PPAR-OL

Skeletal muscle

|
[ 4

@ FFA oxidation
@ Glucose use

© Gluconeogenesis
© Glycogenolysis
© FFA oxidation

\4

1 Insulin sensitivity
§ Blood glucose

Fig. 1 Metabolic pathway of adiponectin (Modified from Balsan GA, et al., Rev Assoc Med Bras 2015
and Yanai H, et al., Int J Mol Sci 2019)“% *" FFA, free fatty acid; AMPK, adenosine monophos-

phate-activated protein kinase; PPAR-0., peroxisome proliferator-activated receptor-a.
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A & ¢ Vs ¢ ¥
nimalusanilsznevdedilavianasiosas
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‘g = 1 v < s
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(oY UANAMIANEULTOUNA (retrospective
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cohort study) Tuie3114I1 6,537 Auuazinag
U 5,324 ﬂu‘luﬂs:mﬁaw%gaLu?smﬁwﬁ”ﬁhu
1A539M3 Monitoring the Future Surveys (W.f.
2535 - 2546) Wuh MM 1 asaas

] 1
A A

o N « % < ¢
ansgowsmusansesauntihmaiiuesdisznou
a = v o & ] I
1A 2 dasianuduiusiumsananuiaziu
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(Markov microsimulation model) WafAnNY NG
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(38U (afterschool physical activity programs)
X = 4 A4 da¥ I~ ¢
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Usznou 0.01 asamianigoismessaud waz
Y o 1 aA o s I~
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< @ Y A 4 :l/ 4
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fial (Front-of-Pack; FOP) Wudnvouuzih
4 ¢ o v o y A quy a
nesdmsewndelanlamvuall welvduilaa

k% d' s %4 =
whlangrfiuveyamalarnmsvesenns Tull

Front of Package

BIRIA

BLAST
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W.A. 2558 AMsAnEILAgIfUaaInlnsUING
% % s o Y a

muntnveussafaen ludszimeaanigonism lay
FoUMNANUAATIUYBIANAITATIUIU 125 AU
nuN Meamauuy FOP danuthaulani
msfaaaInlayu1ns (Nutrition Facts Panel;
NFP) (Fig. 3) N@oudasmungrag 11e391n
FOP uansnnthussyfueiuazinseenuuui
aula®® Wdl w.a. 2559 dsznasa ldeen
ANVINYLAEIAUMIAARAINIMTUATMTINY AN

. v 4 4 da? ~

Tagmviualrionmsuasiasosauniihema lsineu
wa i uB NI AUA NN NUAADINNITUENS
a1 FOP uwuuuda@eu (front-of-package
warning labelling) ThalumanliunAanergamnd
14 YuazrhumssmthelulsaGou® % danals

§anmsteLniosnnanaadaiiiudida©

~|Nutrition Facts
Serving size '/ cup (52g)
Serving Per Container 7

Side of Package

........
Calories 180
Calories from fat 10
S&Dally valve*
2%

0%

Nutrition Facts
e y
Total Fat 1g
Saturated fat Og
Trans Fat Og
Polyunsaturated Fat 0.5g
Monounsaturated Fat Og
Cholesterol Omg
Sodium Omg 0%
Potassivm 160mg 5%
Total Carbohydrate 44g 15%
Dietary Fiber 5g 20%
Sugars 4g
Other Carbohydrate 27g
Protein 4 g

0%

Vitamin A
Vitamin C

0%
0%
2%
15%
0%
25%

Calcium
Iron
Vitamin D
Thiamine
Riboflavin
Niacin

25%
25%
25%
25%

Folic acid
Vitamin B12

“>OO©O®

FAT  SATFAT SUGARS  SALT FAT
131 1g 0g 10g 210g 1g

.@Q.Q

SATFAT  SUGARS

Ty

Phosphorus
Zinc 10%
Copper 8%
“The %% Daily Value (DV) tells you howmuch
anutrientina serving offood contributes toa
dailydiet 2,000 calories aday is usedfor
general nutrson advice.
Calories 2000 _2500
Total Fat Lessthan 659  80g

15%

SALT

129 1110g

Healthy FOP Treatment

Unhealthy FOP Treatment

Satwated FatLessthan 209 259
Cholesterol  Less than 300mg 300mg
| Sodium Lessthan 2400mg 2400mg
% | Potassium 3500mg 3500mg|
* | Total Carbohydrate 300 3759
Dietary Fiber 259 309

Fig. 3 Front of pack (FOP) labelling and nutrition fact panel (NFP). (Modified from Bix L, et al., PLoS

One 2015)?
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d' A s 4 J s ‘il ]
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Abstract

The hemoglobin screening test is the most important part prior to blood donation to
guarantee donor safety and blood product quality. Even though several hemoglobin measure-
ments are available, no single screening method is most suitable for mobile donation setting. The
purpose of the study was to evaluate the performance and cost of three screening methods for
capillary hemoglobin estimation by using automated hematology analyzer as a reference method.
The prospective study was performed on 311 voluntary blood donors. Capillary blood samples
were tested by CuSO4 method, HemoCue® Hb 301 and Hemocroma PLUS and venous blood
samples were also tested by Sysmex KX-2IN™. The result showed that the sensitivity and
specificity of the test were 100.0% and 38.9% for CuSO4 method, 99.0% and 11.1% for
HemoCue® Hb 301 and 97.6% and 55.5% for Hemocroma PLUS. The positive predictive values
(PPV) were 96.4%, 94.7% and 97.3% and their negative predictive values (NPV) were 100.0%,
40.0% and 58.8%, respectively. Hemoglobin level (mean * SD) of capillary-HemoCue® Hb 301
was 14.99 * 1.32 g/dL which was significantly higher than that of the venous-hematology
analyzer whereas capillary-hemoglobin level of Hemocroma PLUS (14.63 +1.27 g/dL) was quite
similar to that of the venous-hematology analyzer. Bland-Altman plot analysis demonstrated that
the mean difference (95% CI) between HemoCue® Hb 301 and Sysmex KX-21IN™ was 0.60 +
0.50 g/dL and between Hemocroma PLUS and Sysmex KX-21N™ was 0.58 * 0.51 g/dL. Cost
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analysis showed that CuSO4 method was the most affordable method for using in screening
procedure with a cost of 2.2 baht per test, while the cost of HemoCue® Hb 301 and Hemocroma
PLUS were 50.0 and 40.0 baht per test, respectively. Our results suggested that the hemoglobin
level given by all three hemoglobin screening tests showed almost perfect agreement with venous
hematology analyzer, however, the variation of those values between tests was observed. To
protect donor safety, consideration of implementation of the appropriate screening method and

establishment of the best way to minimize this error should be done before the test is performed.

Keywords: Blood donation, Hemoglobin estimation, Donor screening, Hemoglobin photometer,

Hemoglobin
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Introduction

Blood transfusion is one of the poten-
tially life-saving medical therapy in both
routine and emergency situations. Researchers
have worked intensively for developing
alternative substitutes however there is yet no
proper replacement for human blood available.
Thus blood donation is still necessary because
the demand for blood transfusion is continuous.
To make donation safe for donor, many safety
measurements are undertaken and the most
important is the assessment of Hemoglobin
concentration in blood donor before donation"".

The assessment of hemoglobin
concentration prior to blood donation is not
only to protect donor from becoming anemia
but also to ensure that collected blood unit
reach the required standard of hemoglobin
contents'”. The reference method for hemo-
globin level determination is the cyanmethe-
moglobin assay performed in a venous blood
sample by automatic hematology analyzer(3).
Unfortunately, this technique is available only
at the blood center and could not be used in
mobile donation setting. Moreover, it also
requires an invasive sample collection and is
impractical in nonclinical setting. As it is
inexpensive, rapid, easy to perform and
accepted by the standard of the American
Association of Blood Banks (AABB), semi
quantitative copper sulphate gravimetric
method (CuSO4 method) has now been used
to determine hemoglobin level in blood

donor'®. Although with many advantages, some
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limitations of the method have been concerned
such as the lack of quantitative result and a
standardized quality control®™. Additionally,
CuSO4 is also considered a hazard solution.

In order to overcome the limitation of
CuSO4 method, the portable hemoglobinom-
eters such as HemoCue® Hb 301 and DiaSpect
Tm were introduced to blood donation protocol
and has been used for these purposes. They not
only offer rapid and reliable procedure, but also
provide quantitative results. In addition, there
are several studies about accuracy of hemoglobin
photometers, most of which reported a good
correlation with the reference method®™'".
In Thailand, HemoCue® Hb 301 has been
widely used for several years and has been
accepted to be a reliable method but there are
still conflicting reports regarding its accuracy
such as a significantly high hemoglobin
concentration®” 'V

At present, a newly-released portable
hemoglobinometer, Hemocroma PLUS, claims
to yield better storage capacity and needs only
three seconds for measurement. However, only
a few studies assessing the performance of the
Hemocroma PLUS with regard to pre-donation
screening has been reported(lz'u). Moreover,
comparability of the cost of Hemocroma PLUS
with other screening methods has not been
reported.

In this study we compared the perfor-
mance of the classical copper sulphate test,
with capillary blood sample measurement by

HemoCue® Hb 301 and a novel portable
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photometer, Hemocroma PLUS, using an
automated laboratory hematology analyzer as
a gold standard method. The operation cost of
each method has also been validated through-

out the study.

Materials and methods
Study design

This prospective cross-sectional study
was conducted on the blood donors attended
the blood donation center in Phayao hospital

from August to December 2017.

Study population

Random non-remunerated blood
donors who accepted the invitation to be a
participant after were fully informed the purpose
and procedures of this study were included in
the experiments. All volunteer blood donors
were screened in accordance to the National
Blood Centre, the Thai Red Cross Society
(TRCS) criteria. The protocol used in this study
was approved by the Human Ethics Committee
of Phayao University, Thailand (reference
number 2/181/60). Written informed consents
were obtained from individual participants

before any study related procedures were done.

Sample collection and analysis

The capillary and venous blood
samples were collected from the volunteer blood
donors within the same day. For capillary blood,

samples were collected by finger stick method

7471

where donors were seated on a chair with the
arm on top of the table. After skin disinfection
of the middle or ring finger of the left hand
with ethanol, deep finger prick was done at any
lateral site of the tip of the finger using a
disposable lancet. The first drop of blood was
discarded and the later drops were filled in
heparinized hematocrit tube for measurement
of hemoglobin concentration by CuSO4
method, HemoCue® Hb 301 and Hemocroma
PLUS. Only the donor who has hemoglobin
level more than 12.5 g/dL. in women and 13.0
g/dL in men by HemoCue® Hb 301 were
accepted for blood collection. Three milliliters
of venous blood samples were collected from
a diversion pouch and kept in EDTA tube.
For any unacceptable donors who wanted to
participate in this study, three milliliters of
venous blood samples were collected via
venipuncture and kept in EDTA tube. The
venous blood samples were performed by the
automated laboratory hematology analyzer,
Sysmex KX-21N™ for using as the standard
reference technique for measurement of
hemoglobin concentration. Blood smears were
stained using Wright-Giemsa stain and examined
under the light microscope with the x1000
magnification for morphologic analysis of red
blood cells.

All of blood sample collection and
hemoglobin estimation were performed by a
single well-trained laboratory staff within one

hour to minimize subjective bias.
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Data analysis

The statistical analysis was performed
using SPSS (version 26.0, Chicago, USA).
Blood donor hemoglobin concentration of each
method were shown as mean * SD. The
sensitivity, specificity, positive predictive
value (PPV) and negative predictive value
(NPV) of each method were calculated as
percentage. A Student’s t-test was used to
compare the difference of hemoglobin detection
between HemoCue® Hb 301, Hemocroma
PLUS and Sysmex KX-2IN™.,

The interclass correlation coefficient
(ICC) analysis was used to determine correla-
tion between hemoglobin concentration by the
two hemoglobin photometer methods and the
gold standard method, automated laboratory

hematology analyzer. Agreement was considered
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excellent reliability for ICC values greater
than 0.90, good reliability for values between
0.75 and 0.90, fair reliability for values between
0.50 and 0.75, and poor reliability for ICC
values less than 0.50". A p-value of < 0.05
was considered significant.

The Bland—Altman plots were used to
show the differences between hemoglobin
concentration obtained using both techniques

against the reference method with the 95% CI.

Results

A total of 311 donors were recruited
to this study (306 acceptable donors and 5
unacceptable donors by HemoCue® Hb 301).
The gender distribution among voluntary blood
donor predominantly consisted of male (75.9%)

with comparatively fewer female (24.1%)

Table 1 Performance characteristics of three different methods namely CuSO4 method, HemoCue®

Hb 301, and Hemocroma PLUS compared with Sysmex KX-21N™ the reference for

hemoglobin estimation of blood donors (n = 311)

Parameter CuSO s HemoCue® Hb 301 Hemocroma PLUS

True positive 293 290 286
True negative 7 2 10
False positive 11 16 8

False negative 0 3 7

Sensitivity (%) 100.0 99.0 97.6
Specificity (%) 38.9 111 55.5
Positive likelihood ratio 1.64 1.1 2.2
Positive predictive value 96.4 94.7 97.3
Negative predictive value 100.0 40.0 58.8
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participants. Performance characteristics of
different methods used in this study compared
with reference automated hematology
analyzer are represented in Table 1. According
to performance characteristics comparison,
Hemocroma PLUS was found to be the most
efficient method with 97.6% sensitivity, 55.5%
specificity, PPV of 97.3% and NPV of 58.8%.
CuSO4 method also provided high sensitivity
(100.0%), but the specificity of this method
was lower with only 38.9% with a PPV of
96.4% and an NPV of 100.0%. HemoCue® Hb
301 was found to be the least specific method
with 11.1% specificity despite the fact that its
sensitivity was 99.0%, PPV of 94.7% and NPV
of 40%. Sixteen samples were false positive
using HemoCue® Hb 301 compared to the
eleven cases by CuSO4 method and eight
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cases by Hemocroma PLUS when comparing
with Sysmex KX-2IN™ used as reference
procedure. All parameters were statistically
significant with p value of 0.01.

The mean of capillary and venous
hemoglobin levels using HemoCue® Hb 301,
Hemocroma PLUS and Sysmex KX-2INTM
are summarized in Table 2. The mean
hemoglobin level of capillary blood using
HemoCue® Hb 301 was 15.01 *+ 1.30 g/dL
which was slightly higher than that of the venous
blood using the Sysmex KX-21N™ with the
mean difference of 0.60 * 0.50 g/dL. The
mean hemoglobin value of capillary blood
using Hemocroma PLUS and venous blood
using the reference method showed similar
trend (14.63 £ 1.27and 14.69 * 1.33 g/dL)
(data shown in Table 2).

Table 2 Hemoglobin concentration of capillary and venous blood sample analyzed by three different

methods, n = 311

Hemoglobin Mean difference
Min-Max
Method Mean = SD from Sysmex p-value
(g/dlL) ™
(g/dL) KX-21N"™ (g/dL)
HemoCue® Hb 301 15.01 £ 1.30 12.5 - 191 0.60 + 0.50 (p < 0.001)
Hemocroma PLUS 14.63 + 1.27 11.5 - 18.3 0.58 + 0.51 (p=0.172)
Sysmex KX-21NTM 14.69 + 1.33 11.2 -19.3 n/a n/a

n/a = not applicable

When subjects were categorized by
gender, the mean of hemoglobin values analyzed
by HemoCue® Hb 301 in females was 13.60
+ 0.80 g/dL, by Hemocroma PLUS was 13.33
+ 0.97 g/L and by the reference method was

13.30 £ 0.91 g/dL. These values determined
in male by HemoCue® Hb 301 was 15.46 +1.10
g/dL, by Hemocroma PLUS was 15.04 = 1.07
g/dL. and by the reference method was 15.13
+ 1.13 g/dL (data shown in Table 3).
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Table 3 Hemoglobin concentration of capillary and venous blood sample in 311 volunteers analyzed

by three different methods

Hemoglobin Mean = SD (g/dL)
Method
Male (N = 236) Female (N = 75) Total (N = 311)
HemoCue® Hb 301 15.46 = 1.10 13.60 + 0.80 15.01 = 1.30
Hemocroma PLUS 15.04 = 1.07 13.33 = 0.97 14.63 = 1.27
Sysmex KX-21N™ 15.13 + 1.13 13.30 + 0.91 14.69 + 1.33

Intraclass correlation coefficient
analysis between the HemoCue® Hb 301 and
the reference method was 0.922 for the total
samples (n = 311) (Table 4) while the ICC
between the Hemocroma PLUS and the
reference method was 0.902. Bland—Altman

plot analysis showed that mean bias of

difference of hemoglobin estimation between
HemoCue® Hb 301 and Sysmex KX-2IN™
was 0.31 g/dL with limits of agreement from
-1.09 to 1.70 g/dL while average bias between
Hemocroma PLUS and Sysmex KX-2IN™
was -0.06 g/dL. with limits of agreement
varying from -1.58 to 1.46 g/dL.

Table 4 Intraclass correlation coefficient (ICC) analysis between HemoCue® Hb 301, Hemocroma

PLUS and the reference method of hemoglobin estimation in total blood donor

95% Confidence Interval
Method ICC Lower Bias | Limit of agreements
Upper Bound
Bound
HemoCue® Hb 301 vs.
™ 0.922 0.903 0.938 0.31 -1.09 to 1.70
Sysmex KX-21N
Hemocroma PLUS vs.
™ 0.902 0.877 0.921 -0.06 -1.58 to 1.46
Sysmex KX-21N
HemoCue® Hb 301 vs.
0.912 0.890 0.930 0.37 -1.46 to 1.58
Hemocroma PLUS

“Two-way mixed effect model was used where subject effect was random and other effect was

fixed.
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The cost analysis estimated for 1000
tests showed 2.2 baht per test in CuSO4
method, 50 baht per test in HemoCue® Hb 301
and 40 baht per test in Hemocroma PLUS.
When a number of 1,700 donors attending
per month in our blood donation center was
calculated, the running cost of HemoCue®
Hb 301 was 85,000 baht per month while
Hemocroma PLUS and CuSO4 method were
68,000 and 3,740 baht, respectively.

Discussion

Accurate hemoglobin estimation in pre
donation process is important for both donor
safety and blood product quality(m). However,
venous hemoglobin concentration using
automated hematology analyzer which is the
reference method, is not applicable in mobile
donation settlement. In this study we have
performed comparisons between the perfor-
mance characteristics of CuSO4 method with
two portable hemoglobin photometers,
HemoCue® Hb 301 and Hemocroma PLUS
against the gold standard method.

Comparing the performance charac-
teristic of the three methods for hemoglobin
estimation, the results showed that all three
methods provided high sensitivity but with
rather low specificity. In this study, specificity
(38.9%) and positive predictive value (96.4%)
of CuSO4 method were higher than those of
HemoCue® Hb 301, which was contradictory

1(17)

to the study of Gupta ef al." ', which indicated

HemoCue® Hb 301 had higher in both

Sittiporn Suwannamit, et al.

specificity and positive predictive values.
Considering the false positive rate, HemoCue®
Hb 301 had the highest rate of all three
methods. Our finding was in line with the
other studies including that conducted by
Ganesh et al."” in which a false positive rate
of CuSO4 method was 19.29% while that for
HemoCue® Hb 301 was 40.35%. Interestingly,
several studies demonstrated that HemoCue®
Hb 301 is appropriate for blood donor
hemoglobin screening(lo’ 1719, However, in
this study we found that CuSO4 method was
more efficient than HemoCue® Hb 301 for
identifying of suitable donor. The overestima-
tion of hemoglobin values (sixteen blood donors
in HemoCue® Hb 301 compared to the reference
method) might have been due to small air
bubbles in the cuvette or finger prints smeared
on the cuvette surface during handling or high
humidity(zo). In addition, the lack of complete
manual method for standardization of the
CuSO4 method could be a reason for the dis-
crepancies among measurements” . Interest-
ingly, false positivity rate is higher when
hemoglobin concentration is as high as 12.5 g/
dL. Although false negative was zero for CuSO4
method, falsely elevated hemoglobin estimation
was also found in CuSO4 method. This finding
could be due to an effect of high plasma protein
concentration. A previous study indicated that
hemoglobin concentration and plasma protein
content were directly proportional, i.e. for
every extra 1-gram increment in protein con-

centration, hemoglobin concentration could
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increase up to 0.70 g/dL(zz). Moreover, the high
white blood cell count could also be a reason
for false positive value. According to perfor-
mance characteristics of the three screening
methods, CuSO4 method was considered
superior to the two portable hematology
photometers. However, to guarantee a correct
result, strict technical precautions and quality
control validation are needed. Moreover, this
method did not provide quantitative result of
hemoglobin concentration so there was a
possibility to accept very high hemoglobin
level donor for donation (>18.0 g/dL) which
was contradictory to the National Blood Centre,
the Thai Red Cross Society (TRCS) criteria.
Consequently, selecting only CuSO4 test as the
hemoglobin screening method may not be an
appropriate option.

Portable hemoglobinometer may be a
good alternative to the CuSO4 method with the
significant benefits of providing a quantitative
hemoglobin concentration although the
validation of Hemocroma PLUS was still
limited. Here, we had evaluated the performance
characteristics of two portable hemoglobinom-
eters, HemoCue® Hb 30 1, and the novel device
Hemocroma PLUS for capillary hemoglobin
levels in blood donor screenings. Even though,
the order of which the drops of blood were
filled in the cuvette was not influenced by

hemoglobin determination'""*”

, we attempted
to minimize effects of differences between an
order the drop (first, second, or third drop) of

capillary blood sample was used, blood samples
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were filled in hematocrit tube and well mixed
before filling in the cuvette and then tested by
hemoglobin photometer. Our investigation
showed that hemoglobin values against the
reference, by HemoCue® Hb 301 were higher
while by Hemocroma PLUS was slightly
lower than their peer methods. This observation
which was similar to that of Raithatha ez al.""”
but was contradictory to that reported by
Anukul e al."” which demonstrated that
hemoglobin value by HemoCue® Hb 301 and
Hemocroma PLUS were higher than that of the
reference method. This study also showed that
the average hemoglobin value from HemoCue®
Hb 301 was 0.3 g/dL higher than that of the
reference method while the mean hemoglobin
concentration by Hemocroma PLUS was
0.06 g/dL lower than the actual value. The
difference of hemoglobin values between
HemoCue® Hb 301 and Hemocroma
PLUS could be explained by the fact that the
two devices used different detection wave-
lengths (12 14) However, the ICC analysis
indicated that HemoCue® Hb 301 and Hemo-
croma PLUS had a good agreement with the
gold standard method. Several studies reported
that the hemoglobin values of capillary blood
are higher than the venous hemoglobin
concentration. This is manifestly owing to
the effect of variation of blood components
and the different position during blood sam-
plings(6’ 24-26)

Moreover, blood smear analysis

showed that six unacceptable blood donors by
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automated hematology analyzer who were then
later accepted by portable hemoglobinometer
were microcytic hypochromic red blood cell.
This finding suggested that microcytic hypo-
chromic red blood cell may be one reason of
hemoglobin value discrepancies. Further study
on the effects of microcytic hypochromic red
blood cell in hemoglobin screening by hemo-
globinometer is necessary.

Bland-Altman plot analysis revealed
that the limits of agreement upon hemoglobin
determination between HemoCue® Hb 301
and Sysmex KX—21NTM, and between
Hemocroma PLUS and Sysmex KX-2IN™
were < 2.0 g/dL. In addition to this observation,
it was found that preponderance of data points
was distributed randomly around the mean bias
for both methods and a few points fell outside
2 standard deviations. In spite of this,
Bland-Altman plot also showed that hemoglobin
level in the capillary blood sample was over-
estimated.

According to the results, blood transfu-
sion services should find out the best way to
minimize errors related to hemoglobin
determination. The adjustment of the acceptable
hemoglobin value of capillary blood sample
was the alternative way to compensate for the
variation of hemoglobin measurements.
Hence, raising the baseline in HemoCue®
Hb 301 for 0.5 g/dL, could cause higher rates
of acceptance in the hemoglobin screening test
despite having low hemoglobin concentration

below the acceptable hemoglobin criteria
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level, would be significant reduced (from 6%
to 0%).

In the present experiment, we
attempted to eliminate the human error by
using single well-trained staff to conduct the
experiment, pooling and mixing capillary blood
prior to measurement. In spite of these efforts,
sampling bias has been accessed. Since all the
participants were voluntary blood donor, the
range of hemoglobin concentration was too
narrow to make a correct measurement.
Moreover, the number of samples who had
lower hemoglobin value than donor eligibility
criteria were too small to show the noticeably
hemoglobin measurement differences among
the three screening methods.

Comparing the cost estimation per test,
CuSO4 method was the most economical with
2.2 baht per test while HemoCue® Hb 301 was
at 50 baht per test and Hemocroma PLUS was
at 40 baht pet test. Of the average expenditure
for 1,000-1,700 donor registration in our blood
donation center per month, the initial capital
investment of portable hemoglobinomer was
approximately 68,000-85,000 baht, whereas
the cost of CuSO4 test could be considered as

inexpensive or negligible.

Conclusion

Regarding the appropriate differentia-
tion of eligible and ineligible blood donors,
this study shows that none of the pre-donation
hemoglobin screening methods is obviously

superior to the others. There was variation of
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accuracy according to types of hemoglobin
estimation methods and the accuracy in donor
classification would most likely rely on strict
validation and appropriateness of phleboto-
mist’s skill. Hence, prior to use, complete
validation should be done. Selection of blood
donor screening method should be considered
an economical and reliable method which can
also be used as a point of care testing in blood

donor setting.
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A Study of Reference Interval for Platelet Aggregation
Test Using Light Transmission Aggregometry

in Thai Population
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Abstract

Light transmission platelet aggregometry (LTA) is one of the most well-known techniques
for platelet function testing. LTA reference value is affected by several variables, for instance,
ethnicity and difference of protocol among laboratories. To date, no study has been carried out
to determine the reference value of LTA in Thai population. This study then aimed to analyze
the reference value of LTA prospectively performed at Haematology Laboratory, Department of
Pathology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University. Data were collected
from January 2018 to December 2019. The results revealed that the percentages of maximum
aggregation which is the principal interpretative parameter of various studied agonists were the
followings: 64.79 to 103.30% for 5 pg/mL collagen; 53.76 to 104.56% and 59.94 to 100.70%
for 5 and 10 pmol/L epinephrine, respectively; 57.68 to 97.06% and 62.79 to 100.51% for 5
and 10 pmol/L ADP, respectively; 62.63 to 93.99% for 1.2 mg/mL ristocetin, and 63.32 to
99.12% for 1.2 mmol/L arachidonic acid. These revealed the contrast of results according to a
previous study due to ethnicity and experimental protocol differences. Therefore, it is highly

recommended that each laboratory establishes its own LTA reference value.

Keywords: Reference value, Platelet aggregation test, Thai population, Normal range, Light

transmission platelet aggregometry
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Fig. 1 An aggregation trace represents general (1a) and biphasic aggregation pattern (1b).

Addition of agonist

Baseline and 100% aggregation values were calculated from the O.D. of PRP and PPP, respec-
tively. Percentage of maximum aggregation was calculated from the difference of O.D. between
maximal aggregation point and baseline. In Fig. 1a, the thick and dash arrows demonstrate lag
phase and Tmax, respectively. Slope was calculated from the height of aggregation trace
(double-headed arrow “A”) divided by the reaction time. This figure was adapted from the

original by Perry DJ.119



MIMIMENINYOINITNATDY Platelet Aggregation Test @ae1ann1s Light Transmission Agregometry

hulszninglng

(autologous PPP) elfulviiiszduindaiaen
Wiy 250,000/uL fou fedafinssulitdaes
o a 4 a‘z Y Z 1 d'
i lasdwnsyimely 2 Hlusivdauanan

RGP C AL

in3esilouazinely
u3Teill¥iateadinnes Helena
AggRAM (Helena Laboratories, Texas, USA)
ﬁaumwmamqm%wzéfaqﬂ%’um optical
density (O.D.) maaméaa‘lﬁﬂuﬁué (blank
adjustment) Tng3aA1 O.D. veawaid il
indnldentiosvesnmainsnoidasmnaaey
Banas 250 Tlasans nntuGumageulagns
Lauﬁaﬂs:éjumﬁﬂLﬁaﬂ‘ﬁ'é’faamﬁLﬂsmﬁ 131103
25 lulasans wanAuNm@NTinEadeamn
1511a5 225 lulasdnsasluviasanaasaunaz
vaen Ianzimeldgamni 37 +1 samusaFed
anuissevlumsau (stir speed) 600 soUABINT
uazszeziagagalumsnadeylaiiiu 600 3
ANNYNTUrd L ANalunaraun
(final concentration) maaﬁanazé’umﬁmﬁaﬂﬁ
T uadfoihfuldaadeuuziiives North
American Specialized Coagulation Laboratory
Association (NASCOLA)® ldun neaaniau
5 'lulasniuseliadans epinephrine 5 wuaz 10
Tulasluanedns ADP 5 waz 10 lulasluanedns
ristocetin 1.2 Nadn3useiaaans way arachi-
donic acid 1.2 Taaluadedns FaanNAlAIE
MHYPHEN
BioMed, Neuville-sur-Oise, France) 1n¢ P3N

Yuanierdn3ag) Revohem'

LLﬁ:LﬁU%ﬂmﬁwmmﬂﬁLLu:ﬁwaaﬁﬁijwaﬂ
mimmuﬂmmwmﬂ”luﬁaqﬂijﬁﬁmﬁ

(internal quahty control; IQC) ‘llENmi“Vlﬂ’dE]‘U“u

w nimmﬂﬂiaﬂautiummimﬁaﬂuuﬂa“au

7487

° ° 1A % 4' a s
MUAIUUZINVDIGHINTIFNULATEIIATIZN
nanfe Ja O.D. veagasianngeslaglinhngu
o Y 1 s 1 4 [ 1
Myualvidn O.D. ¥99%897ANNF0IA00YIENIN
0.145 93 0.217 wazanuuanmaveda O.D.

luusazseatiosnidosas 1019

a CéA aa

M3IANAYYaMIaan
nnwidmed 1dsunisiaszing
N3291860v09M01aAIENITNATOUNIIARA
Shapiro-Wilk test A1551891UA191989U09
a e’d‘d o ¥ I a
WndmeinimInszngivesteyaiulng
Mluzdues mean * 2SD vauA181989v03
a (d‘d o ¥ 1 & a
nniiweinimsnsznedvesteyalitulnd

1 < & I'd o 1
nenuluzivesresisulng lasmmuamgaga
wazArdgavesd1dadaluudazmininein
WoedtFulndn 2.5 waziesidulndn 97.5
MUANFY MIANYUTIaNENWUS (correlation
. 1 a dY a I'4
studies) sznamnnitmeinugilsznnsmans
(demographic data) fuwnimesnanelasy
MIIANHmemsmnaudulszansanduius
(correlation coefficient) mvuamdsd1AyNa
ddan P-value fosndn 0.05 MadtATIzidoya
v

naruailaeldsunsy MedCalc® Statistical
Software ilu 19.2.1 (MedCalc Software Ltd,

Ostend, Belgium)

WanInaasy
NWITeuR I AiATITINTINTIEY
45 519 Wuwame 10 1o Gevaz 22.22 Vs

v

Tueadliasiavue) A1isegI1UYe301Y
penatinsfe 34 1 (Mmndealelnd 27-41 1)
o & A Aa 2 oA Vo
szAuinda@ealunanainiiindataeninnlasy
mInuunmuriauazaNdnduveIdIngziu

naaeanlys dauaadly Table 1



7488

Table 1 Demographic data in this study

A Fugaund uaznas

Parameters

Results*

Male (%)

10/ 22 (45%)

Age (years)

34 (27-41)

Platelet count in PRP (/uL)

- 5 pg/mL collagen

285,000 (220,000-380,000)

- 5 pmol/L epinephrine

290,000 (200,000-390,000)

- 10 ymol/L epinephrine

314,000 (228,000-390,000)

- 5 umol/L ADP

292,500 (235,000-370,000)

- 10 ymol/L ADP

296,500 (257,000-366,000)

- 1.2 mg/mL ristocetin

308,500 (262,000-385,000)

- 1.2 mmol/L arachidonic acid

314,000 (245,000-363,000)

*All results, except sex, were reported as median and interquartile range.
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Table 2 The reference value of parameters in this study, categorized by type and concentration of

platelet agonists

N Parameters
Platelet agonist &
. of tested Lag phase
concentration MA (%) Slope* Tmax (secs)*
samples (secs)*
5 ug/mL collagen 113 |64.79 -103.30| 0-20.31 [107.32 - 233.56| 138.65 - 384.5

5 pmol/L epinephrine

112 53.76 -104.56 n/a

19.22 - 122.86(155.60 - 548.70

10 pmol/L epinephrine 68

59.94 -100.70 n/a

30.24 - 113.26(1562.20 - 424.80

5 pymol/L ADP 114

57.68 - 97.06" n/a

51.35 - 174.20|100.90 - 425.60

10 ymol/L ADP

173 |62.79 -100.51 n/a

86.75 - 180.38 |110.25 - 329.45

1.2 mg/mL ristocetin 100

62.63 - 93.99 n/a

49.60 - 196.70 | 54.00 - 406.00

1.2 mmol/L arachidonic acid 109

63.32 - 99.12 n/a

82.69 - 251.38| 93.00 - 277.38

Abbreviations: n/a, no data; MA, percentage of maximum aggregation; Tmax, time to maximum

aggregation; secs, seconds

*The results were reported as median and interquartile range.

AnvuFsanduiussznimnniimesdugi
sznnsenaasfumnniweinany Linuany
fuiusfueghailitiedAgmeadassninamniaes

o q (bivansdoya)

4
‘3%)1smwami‘nﬂam
UANMIATIVMILMNENGUUBILNGALABA
nmsderiuvendsziduisinasgiuuesms
NAAOLMILNMZAGUUBILNAALABA UALIBI9IN
fmulsvaerila Ingawzedagannuuanealy
duppumsianzvvesusazveslfiiams miw
X AP
manadeviianuulslsugs duriy alimsda
munilfiiddmiumsnadeuielddunounms
Jnszilundazvesfiamaduldluuuima
) s 1 4
Wweafiu danalianuulsisiuvesnmsnadey

(1, 16)

[l < A 2 (Y
anad aghalsfimy efSeuneumonn

v ] = @ a ¢ o
IDYASUBDINIILAN :ﬂquqafj!ﬂm Ll]uWTi'lll LF1BINIAN

= : <
nilumsudanamsnageumaimenguvesinaa
oAU UITeliuNUITeves Hayward CPM

(17) A Ve
NWUITHAIUUANATIINUAILULAR

ORGRE
11 Table 3 (i3NANUUANIVBINANYTATY
a 4‘ a o’dl % d“z/ v Y s
219 (AIBINATIZHNIY §¥0 ANNANTUUDIF
nszduinaatdeanls wazdunounisinlon
NAENNNLNAALADANNNABUINATNAGDY A8
4
ail 9aANITTAVUINMA 019 SSC/ISTH uaz
NASCOLA sdapauuziihliviesdfiiamsuaas
k24 ]
UHIATIVIATI LA D1999UBININATDV LD
Whreslfiiamsveanues® ¥
a o g Y= 1
nddeilladaulunguilszannsing
Fagahitpeimsnenuinney e wanudIdeil

a wva '

anfulszlostideviostfiamsaraq nidlald
a dy = Y a wva d‘

VIMIMInageuil ufelfiamnaunu

zd@alfiusmsmsnaasviiaelilueinan agals

< = o | A " Yo
e Nifadesunmurangegrandalailasuns




7490

A Fugaund uaznas

Table 3 Comparison of the percentage of maximum aggregation between this study and the study by
Hayward CPM, et al "

This study Hayward CPM, et al.
Platelet agonist
Concentration MA (%) Concentration MA (%)
collagen 5 pg/mL 64.79 - 103.30 5 pg/mL 85.00 - 104.00
epinephrine 5 pmol/L 53.76 - 104.56 6 umol/L 9-100
epinephrine 10 ymol/L 59.94 - 100.70 10 ymol/L n/a
ADP 5 pmol/L 57.68 - 97.06 5 pmol/L 43.00 - 97.00
ADP 10 pmol/L 62.79 - 100.51 10 pmol/L n/a
ristocetin 1.2 mg/mL 62.63 - 93.99 1.25 mg/mL 75 - 100
arachidonic acid 1.2 mmol/L 63.32 - 99.12 1.6 mmol/L 77 - 99

Abbreviations: n/a, no data; MA, percentage of maximum aggregation

* Statistically significant difference cannot be analyzed due to the difference of data distribution.
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Efficiency Improvement of The Workflow for Nucleated
Red Blood Cell (NRBC) Enumeration by Beckman
Coulter Unicel°DxH Hematology Analyzer
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Abstract

Manual blood smear examination is a standard method for nucleated red blood cells
(NRBC) reporting. However, it is a time-consuming, labor-intensive, and costly method. Modern
hematology analyzers can automatically quantify NRBC but with some limitations. This study
aimed to establish a workflow for NRBC reporting to maximize its accuracy as well as to enhance
its efficiency. NRBC measurement of 241 blood samples was carried out using Beckman
Coulter Unicel®DxH800. The results were compared against manual examination. The receiver
operating characteristic (ROC) analysis and a decision tree model (Gini impurity) were
conducted to construct workflows which incorporated NRBC (%) and related flags from the
analyzer. The effectiveness of workflows was evaluated by sensitivity, specificity, positive (PPV)
and negative predictive values (NPV) while efficiency was assessed by the rate of manual slide
review. The strong agreement between the automated analyzer and the manual NRBC count was
found (r = 0.98; p < 0.0001, bias -0.7). To reduce clinical errors by taking NPV into account,
the findings were as followed. By using the cutoff at the limit of detection of the analyzer (<0.1%)
alone,100% NPV could be achieved but the efficiency was compromised due to the high slide
review rate (59.3%). On the other hand, the cut-off derived from the ROC analysis (<0.4% and
<1.8%) could drastically reduce the slide review rate (29.0% and 7.9% respectively) but the
false-negative rate was escalated (7 and 32 samples) with compromised NPV (95.9% and 85.6%).
Alternatively, 100% NPV could be achieved using a decision tree that incorporated both a
numerical value and certain flags with acceptable efficiency (48.1% manual slide review rate).
Reporting NRBC from the automated hematology analyzer improves the workflow and
efficiency of the laboratory. However, due to the variation of analyzers and patient
characteristics, an individual laboratory should construct and verify its own workflow before
implementation to ensure acceptable accuracy and efficiency.

Keywords: Efficiency, Automated hematology analyzer, Nucleated red blood cell
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Fig. 1 Method comparison study of NRBC count between UniCel® DxH 800 Coulter® Cellular analysis

system and manual NRBC count showed a correlation coefficient at 0.98 (p<0.001) with an

intercept at 0.239 and slope at 0.398 (A). The Bland-Altman analysis revealed a mean difference
at -0.7 NRBC/100 WBCs (limit of agreement -10.8 to +9.3 NRBC/100 WBCs) (B)
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Table 1 A frequency of related flags and diagnostic performance (n = 241)

Flag Frequency (%) | TP | TN | FP | FN |Sensitivity|Specificity| NPV | PPV
Low events: N 9/241 (3.7) 0 [182] 9 | 50 0.0 95.3 78.4 | N/A
Abn NRBC Pattern 4/241 (1.7) 1 1188 3 | 49 2.0 98.4 79.3 | 25.0
NRBC Inter 6/241 (2.5) 1 1186 5 | 49 2.0 97.4 79.1 | 16.7
Cellular Inter 4/241 (1.7) 2 [189] 2 | 48 4.0 99.0 79.7 | 50.0
High Event Rate: D 18/241 (75) 9 [182] 9 | M 18.0 95.3 81.6 | 50.0
Low Events: D 8/241 (3.9) 1 |184| 7 | 49 2.0 96.3 79.0 | 12.5
TP = true positive, TN = true negative, FP = false positive, FN = false negative,
PPV = positive predictive value, NPV = negative predictive value, N/A = cannot be calculated

Table 2 Effectiveness and efficiency of reporting workflows (n = 241)

Reporting Manual slide
TP | TN | FP | FN | Sensitivity (Specificityl NPV | PPV
workflow review rate (%)
DXH < 0.1* 50| 98 |93 | O 100.0 51.3 100.0 | 35.0 59.3
DXH < 0.4* 43 | 164 | 27 | 7 86.0 85.9 959 | 614 29.0
DXH < 1.8 18 1190 | 1 | 32 36.0 99.5 85.6 | 94.7 7.9
Decision tree™* | 79 | 98 | 64 | O 100.0 60.5 100.0 | 55.2 48.1

* Limit of quantification (LOQ) of the analyzer
** Derived from receiver operating characteristic (ROC) analysis without using prevalence and estimated cost
*** Derived from receiver operating characteristic (ROC) analysis using prevalence and estimated cost
*** Derived from the decision tree (Fig. 3)
TP = true positive, TN = true negative, FP = false positive, FN = false negative

PPV = positive predictive value, NPV = negative predictive value

waauadd 32 519 Gevaz 13.28) wazlonims AT1Z1INAY flag (Fig. 3) linunaavaia uaz

3
=
¥

a4 A ¥ »d' ¥ 1% S 4 A ¥
avaesiaeniovay 7.9 war uvun 4 1% AIINIATIVANYILABATBYAL 48.1

= A v a Y t!'
unupimataendadulalagl¥ainniaiednsia
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40/
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AUC =0.922
P <0.001
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Fig. 2 ROC analysis using a manual NRBC count as a standard method gave an area under the curve
at 0.922 (p < 0.001). Without using a prevalence and estimated cost, the maximum Youden
index (0.72) was obtained at a level of NRBC >0.4 cells/100WBCs which resulted in sensitivity
at 86.0%, specificity at 85.86%. When the prevalence and estimated cost were used, the cutoff
at NRBC >1.8 was suggested with 36% sensitivity and 99.48% specificity

%NRBC by
analyzer
(cells/100WBCs)

NRBC = 0
No
® Yes
No
NRBC 2 1.8

N=98
Gini impurity 0.00

Report NRBC = 0
Report NRBC value
according to analyzer
Report NRBC value
according to analyzer

No N=114
I sli i
Manual slide review Gini impurity 0.40

Fig. 3 Decision tree algorithm (Gini impurity) was designed using both NRBC count from the
analyzer and related flags

N=9
Gini impurity 0.00

N=20
Gini impurity 0.00
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In vitro Study of Antioxidant, Anti-glycation and
Anti-inflammatory Effects of Thai Medicinal Plants

for Diabetic Patients
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Abstract

This study aimed to determine total phenolic contents, antioxidant, anti-glycation and
anti-inflammatory activities of freeze-dried juices and 70% ethanol extract from 6 Thai
anti-diabetes plants namely holy basil leaves (Ocimum sanctum L.), pandan leaves (Pandanus
amaryllifolius Roxb.), ivy gourd leaves (Coccinia grandis (L.) Voigt), aloe jelly (Aloe vera
Linn), bitter cucumber fruits (Momordica charantia Linn.) and wild pepper leaves (Piper
sarmentosum Roxb.ex Hunter). The findings demonstrated that the ethanol extracts had higher
antioxidant activity than that of the freeze-dried juices in accordance with the total amount of
phenolic compounds. The ethanol extract of holy basil leaf had the highest antioxidant activity
(Icso =7.39 +1.56 ng/mL) which was higher than that of the standard butylatedhydroxytoluene
(BHT, Icso = 78.56 * 8.34 ug/mL). Only the ethanol extracts showed the anti-glycation
activity. With the concentration of 0.1 mg/mL, ivy gourd leaf extract had the highest percentage
of inhibition of glycation, 36.86 * 2.19, which was higher than that of the standard aminogua-
nidine (32.55 * 1.56). For the anti-inflammatory activity, pandan leaf extract inhibited nitric
oxide generation up to 88.6 * 1.85 percent which was similar to that of the standard aminogua-
nidine (89 * 4.36). For the inhibition of prostaglandin E2 production, the ethanol extract of
wild pepper leaf produced 81.7% inhibition compared to the standard indomethacin with 85.1%
inhibition. The results could lead to further development in pharmacological studies and

nutritional supplements for diabetes patients.
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"l,nmﬂmuawaﬂ fio 36.86 + 2.19 «T;mamiwaamsmmam aminoguanidine (32.55 *+ 1.56)
mmquﬁmumsamau msanﬂmmuaamn“lfumﬂmummmﬂummsasn"l,umnaan"lmﬂﬂ
SRECLLE: 88 6+1.85 tta“quﬁmumsanLﬁummmmmsmmsm aminoguanidine (89 +4.36)
uanmnuw'mnﬂﬁaummmmmﬂummswamwsaamu,nauﬂu E, wmmﬁanmamuaamn
luwe wauqmausﬂmaam 81.7 memﬂnn‘umsmmﬁm mdomethacm G]Sfllli]‘ﬂﬁfmfldﬁﬁltlau
85.1 naninmsanmimansmhhiianndeseamsanmmasuazermsiadudaas dhalse lomi
asin?;aﬁmgnéﬂmhﬂnnmm

Madsy: lsavnu guamueyyasase guamulgnselnaedu gnadumsdniay ayulnsing

*Ej%’n AA¥dUUNAY E-mail address: mim9_p@yahoo.com, kanyanath.p@allied.tu.ac.th
Fuunanu: 5 weAIMeU 2563 udluunanu: 4 Sunau 2563 SuARusiunaNu: 25 Funau 2563
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YN
Tawnmmu ilsandihediszdvihma
ludeagatiudn@d (hyperglycemia) wuuiseds
danaliiinanuialnavesededzene 4 Mseme
nnanulianaavenszuIUMIMUNLEETHVEA
mSllaase Tudiu wazllsdu anzunsndou
a1eq nalsanvnudaiudamdardama
anmsuguinlannuiaszmelng inmsdnm
maizmﬂiﬂmwuiwqﬁ’ﬁﬂmﬁmaﬂiﬂtmmwmﬁn
Fupgrannlugia 20 Jnkuan? Tas¥osaz 90
-95 vaaftherianuadulsaunmmusiiad 2 4
{inINANzABABdUYAY (insulin resistance)
(mnﬁuqmsuua:ammé’au) FINAVAIZNA
uyau
= 1 % IS as s 4
NAMIANEINUNITADIUNANNTFURUS
Aus=@uvean1iy oxidative stress lagnalai
difyerafinnnANNuANIBlUMIAILANMS
qll . . % 1 . .
a4 adipocytokine l@uA plasminogen activator
inhibitor-1 (PAI-1), tumor necrosis factor-alpha
(TNF-0), resistin, leptin waz adiponectin 11aq
o A 1Y) A
Nnwad lwiusanaluaudiuaswanimadzey
TsfurthiieadSanasnn mldimswda PAI-1
waz TNF-o Mawad liiiiuannay luvazi
5] . . = o ¥ A A
1M3anadued adiponectin FIIMTNNNNANY

3) Xo A o ..
UDNIINUYIINNTIYIAY resistin

Tdeduyau
a g ~ o .. S v @
WNINNUY TAgNTZAVUDY resistin HANNTNWUST
o X +a a ~ & @
AunanzaededurauualsnIMNUFian 2
v 2 A ~ v '
szavihmalu@eangaludhelsannvnuenads
v 4
NOABIZALMIATINBUNABAT LAZMIINNAUUYDI
sedulosoandiaduuadluiiu INAINTENUAD
nalnmsdueyyaddszlusiame uaziiana
ludenvzamnsaduivldsaulalanelsidosede
¢ < s 1 d! ) 1 a aaa
ulslidudiss Fasenhmaiialjdselna-

U mannlnaaguazinlvinanmsasuulas

o o
oy ewanw

msmauvedllsauldideuvitnnas danalsine
o 4 1 cl yﬂ T (5)
Azunsndousa q ausnlugihelsaunrnu
= 2 = d' = d’
msfazludihelsawnmnusiiai 1 uazyian 2
Tasmslvinsausanh-alndn Iauud visedaisy
U 12 oyt nuheannzunsndou uaz
o elel a a o 11 @ ; 119/(6)
mlvinmsiinsangasuvedlusivandadla
s I a 4! dl
msdntauidunesamwgluuunilan
a g Y d'd aaa
wevuludihelsawnmnu lngvaznnlfasems
datauiinIy waduualasnhaszndiansdenald
lumsdniduriiaca q wu luasnesanlsd wied-
AUNAUAY E, walalalad nldwumsndaas
4 . 4 - a Lo
dgonaramsondunnnnuldvsendaiuszey

oA ()= vy o P XA X
LIAABLUBDY " BIALULNIINTHAITNILHATUISLINAVY

4, o w2 ol
wetglumsmiadesnnu udmsnasludTnu
wnnfullazdanaliiimshmeiiedouazviaen
A 1 % 1 Y a 4
wwealusameld dawalviiianizunsndeulu
978226199
ansmueyyaddsz msmulnandu uaz

v o = A = o
ansmumsdniay Judumaaennildlumsinm
A 4 .;‘;
vIgaanzunIAdeunnlsamu lagialy
wywdannsailesfiuuazfudseyyadaszlaveds

v 2 : 2(8)
msmueyyadaszmeluinameiesla

1=
WA
. C da o
nanpIumsivdszmueimsniansiueyya
gaszannazHemlriameiansiueyyadase
2 X P
wingarulunszudien Feezieileaiuduans
nalspanamannmanaeveseyyaddszla
wu lsalviuludeags Tsavile Tsawmnu
Tsauzi3a Tsala unsanuuns g ?

a v A
’ﬂ"lﬂﬂ15ﬂﬂﬁ?Ni1ﬂQWHﬂ1ii%W%ﬁHule5

¥
A ¥

wuthulumssamlsawmnu il deauls
Antngnamueyyaddse gnamulgiselnaiady
Q(‘Z/ s A é’ 4 A
wargnsdIuMsdnEay YoInsNUTuLaz WY
asulnslne 6 ¥iia Tungundassnaaldinmlsn

vy lawa lupzms (Ocimum sanctum L.)
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uiae (Pandanus amaryllifolius Roxb.) lusas
(Coccinia grandis (L.) Voigt) %:uimmam:ﬁf
(Aloe vera Linn) Wangszaiun (Momordica
charantia Linn.) Lm:”luev:wq (Piper sarmen-
tosum Roxb.ex Hunter) tipannidlunynims
Fudszmuedaunsnany wazmaeldnngama
TagdAneluasada 2 ¥iia As FiathAuaauas
a s % %4 2 ‘!‘ I
siaananlgtemusainduiosas 70 todu
A % < v X

wwmalumsiaenly wazitudoyanugiulums
Anwdeseaiannmannsdnayulnsinein
Wszlemidhmiumsquadnmuazaamstianiz
unsndeuludthelsnwnnnudely

1J 4 adg
q NIULLASIDNT
= v A
mstasgumsanansayulnsing
A o a d‘d F4 1
wyrnayulnslng 6 iiandnm laun
LABVION FTWQ NZITAUA GIFQ AZINT uaz U
9 &} IS
M3aszd Fenaaaln 8.Aaearall 2.Unumil
= s A s ad A
wisnasafiansinayulnslng 2 3500
¥V v v
5huan Tnemsauthuaznseausnnin s
v a’ o L4 4 <
Aipsesiurameldanuduvazgyaina
(Freeze Dryer, dry LABCONCO Freeze Dry
System) wazisdiadledinazaly lagmsou
4‘ a = t% I
Noaurind 50 eeeniyal¥od awura valu

= % o Y Y v Y
WIAZLRYA LAITNANIYLDMUDALINVUTDYALT 70

% DPPH inhibition =
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(hmdauvie 10 a3u lutemusadintudovasz 70
1U511a3 100 Hadaas) nIesusnnIn walan
PSinaslaemsszive vatiuiinmhviinansadanla
= Y Y d' =
waztAulvnuwes 71 -80 sersalBod

Lo a ¥ ad .
MIsnadeugNamMueyadas: Meuds 2,2-di-
phenyl-1-picryhydrazyl (DPPH) radical scav-

. . (15)
enging capacity assay
nageudegansafinayulng 1675
DPPH ¥ Tagnaudegnamsafiananuiiudy
0, 10, 50, 100 waz 500 lulasnSudeiadans
ludhrhazanglemusainiuiesaz 70 fy 0.1
Tua$ DPPH lutemusaiuvuiasaz 100 naly
30 WA udrinAmimsaanauudan 520 nTuwas
% d‘ a I'4 s 1
Mg asesalnlnsiniwes nadeudlediaas
3 @33 wazyih sample blank fIENNAT MUI
ma3egazmsfiuda DPPH (% DPPH inhibition)
Tagl¥ansadananududu 0 lulasnsudeNaaans
Wuyaniuau (control) teve Ac uaz ey
A e IC nSsusuivansarmsnaIgu
butylatedhydroxytoluene (BHT) Fafuans
AIVANNALIN (positive control) F18NUAND
Q& o ¥ gy
ua IC TagMIMUIUToaZUBIGNAU

ouyaddse lsanuduius

(Ac - As) X 100
Ac

1ia Ac faf absorbance YoavaBAAILAN; As AR absorbance VBIMABARIDY1

msmlBanamnsilsznevilueanianan (total
phenolic content)

Jiazy YSnaasdseneuiuedn
ﬁzmmﬁluﬁﬁaﬁﬂﬁgu"lwsﬁm Folin-Ciocalteau

'
ad A o

Reagent lagisndautasnn’'® I¥asaunadn
< o 1 A ~

Wuasuasgiu Jadinsganauuaan 765
WUHAT NAdIUIE19as 3 91 91UIU 3 AT
hAIMIgANIULEIVBINIALNAANINETIINTIN



7508

NAsgIU udImANududuvesmsszneuiuedn
°l,uc5i71aehamiaﬁ@au,u‘lwsﬁmml,gﬁw‘ﬁu 1 Hadn3u
foNaaans ludihazasiemueaiuiuiesas
70 Tagiisunnnawinasgiu waaanadiue
ladninduyavesnsaunaan (mg gallic acid

equivalent)

Q(ql aaa s
msnadeugnsmuiljaselnaaguluriasa
naaed

nadgovifniulnandulasordonaila
albumin glycation(m 1% BSA fsiemnnsa
ladiu (fatty acid-free bovine serum albumin)
o aaa s g; ) Y == ° 13
ilgaseduiana a-nglad waivaihianim
Ugasedumsadaayulnsinenadgeugnidiu
Tnawndu Tnemsnadev]d BSA (bovine serum

. v Y a Aa o 1A aa s

albumin) WNYU 10 HadnSudelaaans Naufy
ihma @-nglad Windu 500 fadluas lues
aza1y PBS (phosphate buffer saline), Niow
7.2-7.4 wa¥lsRenelsanduiosas 0.02
hntindedsuias) twedudinmsiasadvia
YouUANSe NntuInhnageuivasana

'd' % $% a a s U
ayulwsnanududu 0 waz 0.1 Nadniude
a aa s o k24 Y Y
Hadans ludhazasiemusadiniuiesaz 70
iliungamgi 37 ssenwaded (Hunm 7 Ju
wdhiarmgestsaisudmeiniesanlnangeels-
NAp3 N excitation wavelength 370 uluLuas
uaz emission wavelength 440 1luues 115oy
WURUMININIFIY aminoguanidine NAdoY
fhadieas 3 $1 T1uIu 3 A39 whmnla Wauaw
measesarm3duda (%inhibition) Inelsviasan
IS o d' k% 24 a a s 1
nasadaayulnsianududy 0 Hadniude
a aa I 4‘ J
Nadans Wuraeanmunuiemna Ac

(Ac—As)><10

Ac 0

% inhibition =

o o
oy ewanw

e Ac faf1 absorbance (A,,,) Vol

)

¥a0AAIuAN uaz As AaA absorbance (A,

VYDIVaOAAIDY1d

4
ﬂ”li“llﬂﬁi’]‘qu‘ﬂ%ﬂ1uﬂ”lii’]ﬂ!,ﬁ‘lj

M3NZABITad RAW 264.7

nzidsamaduunlasvh RAW 264.7
1u Dulbecco’s Modified Eagle Medium
(DMEM) ﬁﬁanﬂa 25 Hadluadedns fetal
bovine serum 3o8az 10 wazenUfFiuziniiaau
wazaasyladesu melaannzeamgi 37 aeem
waidea Tuussemanil CO2 Yavay 5

msnadey cell cytotoxicity A28 MTT

assay
A Aa I'% ad

NAFIUANNNFIATOAVRALTAA IAIT
MTT assay Sadumsmanududuvesansada
Ahidunivdevad Taely 3-(4, 5-dimethylthi-
azol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) Baiuesngnidrilasioulnialelnsdwa
WluInaeuassvausadniaia Ianaanady
Wofineu (formazan) Faumsniidsiig Tag
Yo uniiavuduiuslnoasesfy
o s A
NUIUTAINLFINTON

Wnzasarad unalasnha RAW 264.7
luemsiagaisad DMEM 93l fetal bovine serum
Sowazr 10 Unilgaumndl 37 emuwsaibed 1u
UITEIMANH o, Sowaz 5 W 12-16 $1luq
nanntudnemsasasadniiansdiaayulng
‘!‘ 24 k4 a a s 1 a Aaa
AANANYY 0.1 HadnSudeliadans waz 1

o '

HaanSudedaaans sauAyu LPS (1 lulasniude
Haaans) lag LPS (lipopolysaccharide) ziilu
dnszfuradunalasvhalivasasionatans

dnwauena g iluseamai 37 samwaded
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o

Funan 24 $lus udmedevfuasazals MTT
ANNWNTY 0.1 Hadn5usoNaaans UNADDIN

o o Y = ¢ v
4 F91u9 ﬂaqfﬂ'lﬂuuﬁza']ﬂwaﬂwaﬁu']"]f’]u@nﬂ

J A d
ﬂ?ﬂ”li@@]ﬂﬁuu’dd (ASSO) mawquwaamaau
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dimethyl sulfoxide (DMSO) wazina1ns

A ~ o A
ﬂuﬂﬂaullaQﬂ 550 u1TuL3J@]ﬁ ATUIUAITNNTIN
ﬁaﬂmaquaé’ AIEUNT

v AAa d
I9YQCNITHBINTDAVDILTAR =

x 100

3 A '
mms@,@mauum (ASSO) VDINQULFAAAIVAN

mMsdaszianuunTuvadlulasi
@28 Griess assay
Y v ¢ X
aNuNTuvedlulasnlue1msiaes
¢ & o A a a r'd
wadudwiivavendsinamsnanluasneanlya
(NO) ilpannlulasiiiundadaainiiniu
waesnnlfaseeensiaduvedluaineonisa
a 'd % % o aaa
maanzianudnduvelulasilagljnse
Y99 Griess 1¥adunalasia RAW 264.7
nmnziagsluemsiasaesad DMEM N3 fetal
bovine serum tinduiosaz 10 Ngangi 37
e AL d ﬁwmmaanﬁumsaﬁﬂayu“lm
d‘ 24 k24 a a s 1 a aa
NANUANYY 0.1 HadniuseNadans waz 1
JaansudeNaaans luanzniuvselid LPS
(1 lulpsnSudenadans) (uan 24 $lug
] 14
WeasunaAueImstasasas 100 lulasans
Waunuasazany Griess [1% N-(1-naphthyl)
ethylene-diaminedihydrochloride waz 1%
sulfanilamide 14 5% phosphoric acid] U31as
100 lulasaas wanlvidnAuuaziungamgivie
111 10 17 IaAimaganauuedan 546 nluiuas
o i v ¢ X
MuraaaNInIuvedlulasnlueimsiass
o = a 'd
wadlagnsunnnninasguvelsaonlulas
(NaNO ) warmamsesazmsfudamsnaa
luspsneanlydussansadausazyiia Inggufiy
msnaaluasneanlsalutsadnduiaiy LPS
= ' a ~ o . .
Mye0g19tAe) waztTeuneuny aminoguani-
. A o o a
dine Nilussmuvanwardnlumsdudamnaa
lunsneenlsa

mﬁmswﬁﬂ?mmwsaﬁmu,nauﬁuEz

1had RAW 264.7 funziaedlueims
(aosad DMEM 93 fetal bovine serum
Y Y Y = a a
Wudusesaz 10 Namvind 37 83Mmisalsed

s [ 4' 2 k%
waaQUﬂumiﬁﬂﬂﬁgu"lWiwmmL‘lmsuu 0.1
Haansumedanans waz 1 NaanSunedaaans
uanmzniivise WH LPS (1 lulasniudeladans)
& o A < X
Wunar 24 $lue WensuaiueImIsaga

I's a s a

radNIATZAYIIN NI oA LA LAY E Tag
¥ANTIVABUNDIAEMANNITNIA immunoassay
(PGE2 competitive enzyme immunoassay kit
(R&D system, Uszindaanigowinl) uazlsans
11A331U indomethacin L?Juaﬁmuquwamﬁlu

¥V
MIFuIIMINaanIvaaILNauAl E

mﬁmswﬁ%’auﬁammﬁﬁ
Nan1sNAaodlaanedlaties 3 A9
T o a4
NnAaeINLeNdasTaany Nanlauanaily Aads
+ dhudisavuinasyiu nnzdanuulslau
waztdSeuNoun1eananle Analysis of
Variance, ANOVA uag t test lngiiodhdny

Maadamny p < 0.05

a o
NaasIv1I
g
HamsnadaUgNEMUeYNaddsy wazTina
amsdszneviluedn
mdeilafAngnimnueyyadasziey

35 DPPH (iedistaed tilesandluisniieu



7510

lianudzainuaziaisl 35 DPPH (Hlumsne
ﬂallﬂélIWHE]l;lu”aaﬁﬁ:LLDU radical scavenging
capacity Inge1figmaiinlfsensznianseyya
ddszhe DPPH fumsiueyyadaszideans
nagoy MlAAaMseensiafuves DPPH waz
4‘ a a I a A a aaa
wasudnndmihuiudvass Aamuilgaselae
o A A &
1AANIYANAUUTINANNYIAAU 520 nluuns
HanINAdeUNEAIUBYNABATTYRIIAfA
anulnslne 6 ¥iia (Table 1) nuhasaiaemuea
NgnamueyyadaszAnNasadmhAud uanad
sHiavaaINazmelnafegnMUBUYAddIZYRA
fsananld deandeefuNeNUITENWLIIGND
v a ' ¢ v
Mmuayyadaszvesnsngualiuesanlnssaing
¥V 1 ‘#‘dg ] a
Tuanadszneumediunitd (vylansensa) uaz
1 "i’ ldg Tw Aa = s U v
dunlaifidn (myjdada) Jgnafaeenmlialud
. R ¢ ] Yy vy
mazaenluneansged udazaeluihlatios
o d v o da S
AN Wesnnhidubiananiidigandn Naiigns
[ a = ' o o
mueyyadasziuandesiilllumsadaayulng

¥iiar19q Gaufvrtinvesasiueyyadass

o o
oy ewanw

nduesdisznevluiisudazsiiagie'

A = = gy a
WetTouneugnsaueyyaddszues
v
msafaayulngia 6 slladuansinasgy BHT
Fafif1 IC, =78.56 +8.34 lulasnSusieiiaddns
wuhasadaayulnsnnlunznn lussng
Tueds wazlumoven Nafdadslemuesatdndy
Fowaz 70 uaransafianauzszIUAULLINAUAR
IS Qr‘)} a 1 a
HONEMUBYUADATTFINNATINAFIU BHT Aa
i 10,9, 8, 5 waz 4 i uady druasada
NMuNuezdiInaiadstemusauazuuy
9: 3 IS) er a ; d‘ Y v
Auan Hgnsiueyyadaszi lashanududu
geganlFlumanaaes (500 lasniudeiioaans)
galiennsamen 1C_ 18
< 2 Ly -
WisfTeueugnimueyyadaszves
v Y

ansadanyayuinslumsAnmneaiaifunsaums
=2 d‘ 1 1 4 d‘d 1 s z
Annirun wuhlinan@nd @il wanadey
gnamMueyyadaszvesdsaiaemueavedly
nzwe died IC, whiiy 7.39 £ 1.56 Tulasniu
daiianans (0.00739 + 1.56 daaniudoiiaaans)

Table 1 Antioxidant activity by DPPH assay (IC6 0 values) and total phenolic contents of plant extracts

IC50 (ng/mL)

Total phenolic content
(mgGAE / mg of plant extracts)

Plant extracts

Freeze-dried

70% Ethanol

Freeze-dried

70% Ethanol

juice extract extract juice extract extract
Holy basil leaves 31.59 = 7.47 7.39 + 1.56 130.50 + 8.15 | 299.90 + 6.11
Pandan leaves 38.93 + 1.65 15.00 + 1.94 175.14 + 2.69 | 231.56 + 8.05
lvy gourd leaves 100.79 + 21.74 9.64 +2.75 94.77 + 591 | 279.45 + 8.15
Aloe jelly > 500 > 500 11.27 + 0.35 6.72 +0.43
Bitter cucumber fruits 19.68 + 0.80 |119.29 + 27.82 70.12 £ 1.16 | 121.80 + 2.83
Wild pepper leaves 87.27 +15.01 8.55 + 2.21 234.36 + 13.77 | 405.44 =+ 23.83

BHT

78.56 + 8.34




=0 a > aaa o > o o v oy
ﬂ75ﬁﬂy7t]ﬂﬁﬁ7u6y%’/ﬁﬂﬁﬁ,’ mui/gmz/ﬂnmmm !lﬁ;‘f@]'Il!f)756ﬂlﬁ'll‘?f6\7ﬁyu?W??Wﬂﬁ?W?U@ﬂ?f]?ﬁﬂ!ﬂ?WTll!

Woudy 0.46 fiaanudefiaaansinenulag
Hakkim FL wazaaiz (2007) ' nanadeugni
MueyyadaszvesansafiaemMusannluszngil
fi IC_ WAy 8.55 +2.21 lulasnsureiagans

a

Weufy 80.19 + 0.46 lulasniudeiadansuea
I'4
3

a ¥

ansafiamueavedluzng las Wauni yoyma
(20142 Jyvaziimamsannaiainyh BHT
fiquadueuyadaaziosnhds 9 uh nanadey
qm’éﬁmaquﬂaaaizmmmiaﬁﬂLamuaamaﬂu
fae WU IC_ whiiu 9.64 +2.75 Tulasn3u
feNadans e 0.00964 Naaniureladans
[Weufv 0.15 fiaansudeiiaaans invanulag M
Umamaheswari #asr TK Chatterjee (2008)(2])
mmﬂ’da‘uqméﬁma%aﬁaimmmiaﬁﬂLamuaa

1 IS

vadlumenennut fid IC,  vihfy 15.00 +
1.94 lulasniudediadans vie 0.015 HNaaniu
1A aa ) s a a o 1A Aaa

godianans euiy 0.810 daaniudeladans
NNTNYNUYBI Ampa Jimtaisong tar Panvipa
Krisdaphong (2013)*? luvaizfinanadeugns
MusyyaddszveInsaiannjui sz mu
F18NUVY Nurten Ozsoy UHarAe (2009)(23)

o Y J ¥

wyufh IC_ - vedmsdming mummﬁzmﬁlﬁ'g
41.74 liadniudoliaaans wAINMIANEIATIL
fanuidudugegaildlunananes (500
TulasnSuretiaaans) Lidnsamean ICc 1891n
msafafEedds uAmAmuIMeIRANMIANK
fuiiug msadalagdiduhdauazmsaiade
temueafii IC_ agil 828.27 * 392.35
lulasniudedindans waz 776.81 + 38.67
lulnsniudefianans muddy Feezilqnau
aquﬂa%ﬁizmnﬂ'hﬁﬁmmiﬂﬂ Nurten Ozsoy
uazAmz N9AU

a

mansilSunaasdsznevlusan

'
ad A

591 @28 Folin-Ciocalteau Reagent 1ag35h
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fau/aa1nI5ues Chan ez al., 2009 lgnsaunadn
| < A Aa  w
Wuasunasgu Tasuananatiudrdiaaniu
ﬁuy,aeumﬂimmaaﬂ (mg gallic acid equivalent;
mgGAE) aaliaaniuvesaisania nanmsiaszd
WNITINNNMINeURUNNINAsIUNIALNAEN
Haumsdail y =0.0057x + 0.0838, R* = 0.9994
TagTamimsganauuasn 765 wluuas wans
nadeumSamsdszneviuednyinluayulns
Ine 6 wiia (Table 1) wundsnaasisznou
N a o Ay Y
HWuednsasdsaianlannmsaiadeionuea
Wadudeesar 70 Aegandinldnnmsadalagis
Authan FannnamIAnATIlwuN asdfan
o a = a IS qu./
nfTinamsdszneviluednsingeasiignsau
BUNABATLINIBITUAY dBAAADIALTIBNUYVD
LouNS uazane (2016)>* tlssnnasszneu
Wuednannsalilalasiauudeyyadaszidie

25 ag19lsfionu

=< o S er a
Johlvdignaiueysyaddszg
gnadiueyyadaszdiludvlasea’iavesas
Uszneviuedniiuesflsznovlumsafiaudas
siindg*®
li' A o =< 3 a
ayulnsngni@enhmndneng 6 wiia
I 1 Aa : o % N
Wunguininsnuhansaanszdunimaliuaen
18C7Y yaziidsuamsdszneviluednga
R o Ly a o
duiuslnsassfugnimueyyadas: laeiallms
Y a a % ]
Mmusyasasziialdnavaenaln ¥y 1) ms
=~ . A S v
Alan (chelating agent) ApansnilAssai1uilu
ortho-dihydroxyl group yhmthndunulanzniiu
FHu U Fe® waz Cu® Faflumimddalums
{NAeYYAdAsz 2) MIANTURYYADIT (radical
. J S a
scavenging) ansWahussduazarsiusanvany
siaansndudeuyadaszldlasmaliilalasiou
visedianaseuuneyyadas: tinlueyyadasy
~ g, da I y
silalminianuadssiiuvuiiesnnlasiaing
a J a s 4
annsafamIslsuuuivesdianaseuld 3) ms



7512

'
A A a a

LESNEND (synergism) YOOIMAUD (HIMHUD
(o-tocopherol) Tilalasiauuneyyadds: 1u
suyaeiesnda (ROO-) vziasuiluouya
a a A 4! ' = a aa d
IMud FacnsiabuessAuazansiuedanaZiaad
a a A o QoA a A 2 a = o
ayyaIMAEndUIMABMNoUEAN Faazih
k4 4’ | ¥ a Y =)
wihnuansimueyyasasyladeldan mianams
=< J 4’ @ Y IS Q(QI
Antwuhlunzmnnaiadiglemusaiignimu
a d‘ IS = a
puyadaTEgInga waziUTinamsdszneuiluedn
IS 1 IS} = a
ugann Ansnunhlunzmniansiuednuay
asahussaluffinagadiasnidestiaii
unnnadglumsiueyyaddas: ssnabuesd

luteolin wa¥ orientin llunzWIHIATIA319959

'
1l o 1

WuszaANeuria 2-3 ApunNALNY 4-oxo lu

NATTVDU mmimﬂmaainaﬂym:uﬁ]:uqm

fueyyadaszge””

wamswmmqu%&im"lnam%’u
namsnadeugnamulnaadilunasa
NAABINIYIS BSA glycation assay (Table 2)
wuh dsadaemuoavesisdyulnglneis
6 wila fgnaeulnadu luvasiiasafauuy

o o
oy ewanw

v
@

1 l;“!/ s o o =2 A
auda Tddigniiulnandu Tngarsanadad
Fovazanummsamulnandugangaiiiy
36.86 *2.19 5990311 laun ensaiannnzing
(34.82 + 5.48) uazwrwg (34.62 * 5.33) il
ANUEINTAGININATHIATFIU aminoguanidine
(32.55 * 1.56) dwmSugnamulnainduvesans
afinnJuumassd (30.50 £2.61) Hauzse
JuUn (27.89 £ 3.90) wazlumevion (26.63 £
0.89) uflaziigndtesnin ualewasanudlla
uanA1fuInln deanasIfuNanIsANEINN
Nnenuhmsadadyulngia 6 siiaminioan
szavihaaluiaenld Ine Munasinghe MA was
Az (2011) ldvhmsnaasslusianddins wun
msdfalusmashliszauihmaluidenanasedie
e o o (30) 4 . a Lo 2
Aledhae”” luvaznlunawnignsdudans
o L= = 0 q ¥
MDY streptozotocin FuTuam st

(32)

wannzihmaluidenga™ uaz Raju Patil uaz

A (2011) wunesafalunsiws (Ocimum

sanctum L.) $rvaaszdavngladuazluivluigen
A v v

voanynaaesmiulsaNmIuINMINITAUAIY

(29)

Alloxan““”usnaniudaisenuinasanaly

Table 2 Anti-glycation activity of plant extracts (percent inhibition)

% Inhibition of glycation
Plant extracts Plant species Freeze-dried 70% Ethanol
juice extract extract
Holy basil leaves Ocimum sanctum L. 0 (-19.18 = 4.99) 34.82 + 5.48
Pandan leaves Pandanus amaryllifolius Roxb. 0 (-12.55 + 5.14) 26.63 + 0.89
Ivy gourd leaves Coccinia grandis (L.) Voigt 0 (-13.46 + 1.92) 36.86 + 2.19
Aloe jelly Aloe vera Linn 0 (-10.99 + 3.43) 30.50 + 2.61
Bitter cucumber fruits | Momordica charantia Linn. 0 (-16.58 + 4.57) 27.89 + 3.90
Wild pepper leaves Piper sarmentosum Roxb.ex Hunter | O (-8.77 + 1.83) 34.62 + 5.33
Aminoguanidine 32.55 + 1.56
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Table 3 Anti-inflammatory activity of plant extracts by Griess assay

o o
oy ewanw

Plant extracts

% Inhibition of nitric oxide generation

Freeze-dried juice
extract
conc. = 0.1 mg/mL

Freeze-dried juice
extract
conc. = 1 mg/mL

70% Ethanol
extract
conc. = 0.1 mg/mL

Holy basil leaves 291 + 575 755 = 1.37 405 = 7.17
Pandan leaves 59 + 11.80 112.1 + 0.91 88.6 + 1.85
lvy gourd leaves 37.2 + 3.88 86.1 + 7.02 26.4 + 2.49
Aloe jelly 0 20.1 + 5.82 38.6 + 6.38
Bitter cucumber fruits 222 + 11.08 - 275 + 12.56
Wild pepper leaves 0 821 += 6.17 80.8 + 9.21
Aminoguanidine 89.0 + 4.36 105.6 + 3.03

HANA@EUMIFUSINMSHAANT DM
wnauau E, o

WNaNAdBUONSIUTININGA PGE, ¥83
ansanaayulng luwad Raw 264.7 wdagn
n3TAUAIY LPS 24 s (Table 4) wuiens
1195374 indomethacin (A15AIVANNAVIN)

4‘ k24 ¥V a a s 1 a aa Y
NANHANUVU 0.1 HaaNINAdNAAAAT NHTNANY

mMsdntauveasadunalasrha sia Raw 264.7
NNMsfudansnan PGE, 183080z 85.1 way
~ ~ ~ o o A v v
WeoSsunsudvansadaayulnsianududu
0.1 Haanjueaiadans WuNaNsaiaLeMUDaN
luszwgannsafudamswan PGE, lageiign fe
$ovaz 81.7 touiouygnsves indomethacin

d‘ a d‘ ¥V Y a a s J
WAZINDNWAITUINANHNLUNIY 1 NAANITNAD

Table 4 Anti-inflammatory activity of plant extracts by prostaglandin E ) immunoassay

% Inhibition of prostaglandin E2 production

Plant extracts
extract

Freeze-dried juice

conc. = 0.1 mg/mL

70% Ethanol
extract
conc. = 0.1 mg/mL

Freeze-dried juice
extract
conc. = 1 mg/mL

Holy basil leaves 0 67.8 0.0
Pandan leaves 41.2 81.5 0.0
Ivy gourd leaves 25.9 79.7 0.0
Aloe jelly 2.1 41.6 0.0
Bitter cucumber fruits 13.9 - 0.0
Wild pepper leaves 5.5 80.1 81.7

Indomethacine 85.1
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Abstract

This research studied the biochemical properties of Thai herbal extracts, namely the
antioxidant properties, total phenolic and flavonoid contents, and the inhibition of cell prolif-
eration in cholangiocarcinoma. The extracts were prepared by maceration in organic solvents.
The ethyl acetate extracts of Balanophora abbreviata (BA) and Dalbergia parviflora (DP) were
found to possess antioxidants against ABTS®" and DPPH® and have high contents of total
phenolics and flavonoids. The TEAC values for ABTS®" and DPPH® of BA ethyl acetate extract
were 1.878 =+ 0.023 and 1.238 =+ 0.066, respectively, while the total phenolic and flavonoid
contents were detected as 500.71 £ 5.84 mg GAE g'lextract and 353.89 £14.7 mg QE g'lextract,
respectively. The TEAC values for ABTS®* and DPPH® of DP ethyl acetate extract were 0.892
+ 0.025 and 1.943 =+ 0.177, respectively, while the total phenolic and flavonoid contents were
detected to be 362.44 * 5.95 mg GAE g'lextract and 685.93 £ 36.19 mg QE g'lextract,
respectively. The methanol extracts of BA, DP, and Barleria cristata (BC) exhibited the percent
inhibition of cell proliferation in cholangiocarcinoma cell line, RMCCA-1, at 51.21 + 1.57,
64.51 £ 0.77 and 40.40 = 0.58, respectively. However, the inhibition was not detected in
Cholangiocyte cell line, MMNK-1. These studies concluded that the ethyl acetate extracts of
BA and DP contain effective antioxidants, a high level of total phenolic and flavonoid contents,
and the methanol extracts of BA and DP has the potential to inhibit cell proliferation in
Cholangiocarcinoma. This information has the potential to be applied in pharmacological and

biomedical research for developing effective cancer chemotherapeutic agents in the future.
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DATEAIUDITIUYBIAN AYANH UﬁHu WINNY
Talunesduveadszmelng laud Tnsnumagiiv
(Balanophora abbreviata) 9amMuy (Barleria
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onella) wazdai Randia horrida) wennil
Felddnmantiamsdudamsasadvlaveasad
uziduieihAvesansanannayulnsmaril de
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1. masgunsanaruaInaulnsaIsms
|l %3 o a N o

W ludamazargaunss

asafiaveunnayulnsudazyiia laua
Iﬂiuﬁ”lqﬁ‘u (Balanophora abbreviata) $amuy
(Barleria cristata) waua (Maclura cochin-

chinnensis) uzlW@ouin (Scoparia dulcis)

Andnan] Tadnsssug uaznae

. v 2 ) "
MUNWILNIBU  (Salacia verrucosa) NINAD
(Diospyros mollis) A3 (Dalbergia parviflora)
o < 2 . . . =
MUNILIABU  (Salacia chinensis) IWFINI
(Spirolobium cambodianum) NTUYIU
(Zanthoxylum limonella) wazdai (Randia
horrida) @3sudrsmsuslusiazangdunsd
d'd dz . 1 o
NUANNNYY (solvent polarity) uanAINU
TagGgadduanuiinvessnazangnniioyla
11N AD LAY BNadLFIAN LaATINNIULA
o as 1 'Q‘ Y A $% A
muady dauvesayunsnly Ae Ty Mu vse
aendmiumsadiannnsudazyiiaagyly Table 1
MeUITMIAS N TARAG N8 TN TUSIU
aslnsudazsiianahanudzenaIs udida
ildevliuvialuden Tdaamaiivszana 45-60
= z o z [l d' £4 YV . L4
persaLsed NATUINTUaIUNuHInad lUuld

Table 1 The part of herbal for extraction in organic solvent

. Common name o The part of plant for
Code Scientific name
(n'l‘l:l’]'l‘VIEI) extraction
BA IM?’]Lﬁ’]Q‘II"]J Balanophora abbreviata Cap or Pileus
BC |a4n1u Barleria cristata Stalk and leaf
DM NZNAD Diospyros mollis Leaf
DP ﬂg Dalbergia parviflora Stalk and leaf
MC WAL Maclura cochinchinensis Leaf
RH | AALAN Randiia horrida Leaf
SA LT T Spirolobium cambodianum | Stalk and leaf
SC NLWALA m%u Salacia chinensis Leaf
SD IR auvn Scoparia dulcis Stalk and leaf
SV nn LLWGLTE]/’W%IA Salacia verrucose Leaf
ZL LU Zanthoxylum limonella Stalk and leaf

"The code indicates the scientific name of herbal in this study.
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azdva udihllusludnhazanedunidneamgi
voudluna 3 Ju ﬁw‘lﬂnsauﬁmmﬂmﬂ fe
A32ABNIDI Whatman no.1 ua11hlszimeuiia
Wianen@azagd Ui UeaNAIYLATEN rotary
evaporator luduaaugametivinmasdia
d‘ K4 a . d' a

NeuNuraalinlu microtube Naumnd -20 83eM
wared avsumsnaasdlududely

2. myIamsmnueyyadaszvasnsanaayulng
#1835 ABTS was DPPH scavenging assay
ABTS scavenging assay NATIUAIY
mahasadannayuinsudazyiaunhlgasen
fily 2,2'-azino-bis (3-ethylbenzothiazoline-
6-sulfonic acid) (ABTS) s‘?%msi‘l,u'sﬂaum%m:
ABTS'
ddss mauwuﬁﬂumiaﬂawaqmimnauuﬁm

Tﬂsflwanmimmsmﬂ"lﬂmamum
auemaan 734 wiluwas® JalfRsermsdn
ayyadasludihazmsiemueaduduiosas 95
Tagl¥anuiduduves ABTS®" ti1iu 66
aasTum$ vanlfisen (incubate) figamgiivios
Hunm 10 10d ludiiia wériadmaganduuds
Fronfesalnlnsindines

DPPH scavenging assay NATOUAIY
mahasadannayuinsudazsiaunhlgasen

o

ny 2,2-diphenyl-1-picrylhydrazyl (DPPH)
saagluzdoyyadass DPPH® laglindnnis
Jamsmeldveseyyadase FaduWusfivng
“ 4 4
aAAVBINIIAANAUUAINAIINGIIAAY 515
wluas” Jalfasermsdueyyadasslud
Mazagemusatindudesas 95 lagl¥anu
WuYuues DPPH® iy 100 lulasiuans
vulfisenngamgiviesiluna 2 $alue lunia
Y o A v -
wdriadimsaanauuaidieiasesdilnlag-

Tlndimes
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ad o

Saminammesarmsfuds (%inhibi-
tion) ayyaddszudadly “Equation 1” Tagiian
Widlermnammaunduduvesmsafadulng
“Lumsﬁﬁ@auuaﬁai:ﬁ%'aaa:ﬁw?m (inhibitory
concentration at 50%, IC ) udaalu “Equation 2
miﬁﬂmmﬂiﬂumﬂnm Trolox Equivalent
Antioxidant Capacity (TEAC) Taelsdadiu
EFA PRGN IC_ w4 Trolox 7o IC_ veamsaria
ayulns (w38 IC_ w4 ascorbic acid it
WussdhmeuyadaszinaspulumsifSeuiioy)

Tnguansanuduiiuslu “Equation 3”

Equation 1

A¥evazmsiuda (%inhibition) = 100 — [(A /A x 100%]

o A, fefmIganauudIveds
aYuasasy (ABTS®" vise DPPH®) uaz A flo
ﬁwnwi@ﬂﬂﬁuLLﬁwaamia%aSﬁizﬁwauﬁ‘umi
afiannanuing vie ssfmueyyadaszinasgIu

(1uﬂ1iﬂﬂaaaﬁ A Trolox #30 ascorbic acid)

Equation 2
Y = mX + C (@um3tdunsq)

AnWanuduiussznig “mievazms
|3 :: Yy v k%4 s
guda (unu X)” wazanududuvesdisana

A k% k% 4 a

asulns (MIeanudinduvesansiueyyadase
A3y Trolox) (unu Y) luniire lulasniuse
Haaans diue C u,ﬁmﬁmmmmu Y M IC, “lﬂ
NAMSUNIUA Y = 50 andusinamainiy
Widuveadaafia ar ail

Equation 3
TEAC = 1 IC__ %84 Trolox / 1 IC
50 50

maamiﬁﬁﬂmﬂﬁgu"lm (W30 ascorbic acid)
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3. maadsnasiuvesasdszneviluedn
wazvaluesa
mydatSasinvesansdszneviluedn
91999mu Ainsworth EA uaz Gillespie KM
2007)"” 33mslavdedie TamsganauudIves
f3tszneudadausrinemsyszneuiluednves
367981911 Folin-Ciocalteu reagent v?a@ﬂnﬁu

WaaNANNLIAaY 550 U luiuas P

MINYNU
A = a o
mUTinasnvesansisznevusanninaisdaia
ayulnsudazaiia milannmsmuwimdlioy
= s a . .
mwﬂunﬁwmmgmmmﬂmu,ﬂaaﬂ (gallic acid)
d‘ Y = a 1
nFuansluedninaspiy Tasnsnulumieg
Nadniuauyadniaunadndeniudisaia (mg
GAE g_1 extract)
[ a '

myladSuasivvesarsialiusea
81999 Zhishen J, wazanz 1999"% 35ms
Tngdafe Jadimsaanauddivesnsdszney
WBadousznieansdszaeurahussddumsazme
fszneudie Tmdoalulas (NaNO,) uaz
0 amuﬂmaa'ls@ (AICL) mﬂﬂﬂauuaw
AMueAaY 510 wilumns miimmumﬂ%mm
sruvesdrstdszneunaliussdainaisada
asulusudazaiia milanamsauwudnlioy
WeuAunWINAIIUUBILABLEAY (quercetin)
= ¢ '
Fadumsabussdnasgu lnsnsanulumie
Nadniuauyadineyfudeniudisdaia (mg
QE g_1 extract)

4, msé‘n’vg'anﬁm?mulﬁvimmwaﬁmt’%wia;hﬁ
$iin RMCCA-1 mygasannaymlng
iaduziaionawiin RMCCA-1 uaz
wadnethanAsiia MMNK-1 gﬂﬁmuwmgm
lu HAM-F12 ﬁfl fetal bovine serum 3agaz 10
iwaz Dulbecco's Modified Eagle Medium
(DMEM) ﬁﬁ fetal bovine serum 3892 5

a

Andnan] Tadnsssug uaznae

auandiu"? 1uau 5,000 traddenau vuma
96 wau Nahadeudumsanadyulng
a A v v o 1A _aa
A q Nanundu 50 lulasniudeiianans
TaglFumueaudiiazmenaivau (solvent
control) NANUIwadNNadeuivasaialy
X ¥4 Aa ¢ o
mziagdluduuniaiveulasenlsaiosas 5
Wunan 48 $1lue Jadaimsseavediwad (cell
viability) #1835 MTT"'? Tasindnmslums
wasuams 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) Widlunan
Wosinmu (formazan crystal) 139UfA3e1Me
Lau"l,slm mltochondrlal dehydrogenase NAEsad
fiftdia Nahnhemsasuadosnuaisai
nanwesineu liazarelu DMSO (dimethyl
sulfoxide) USias 200 ulasans thasazane
oSy e TTadimaganduuasnianue
4 4 v . 2
AaU 540 WA tiamummisgazmsduda
mssaavlavesisad

5. adanllumsive
MIATIEHAIANNLANA198E1901TY
difgyneddd 193515 One-way ANOVA
(p<0.09), @20 Data analysis function Tulilsunsu
Microsoft Excel (Microsoft Office 365)

Han3IVY
1. mm3smueyaddsz ABTS uaz DPPH ve4
ansanaayulng

AsALDAAD3LN (ascorbic acid) 1iilu
ansfueyasaszINAI I dmdufSeuieuem
TEAC fudsadannayulusyiiadiag lag
TEAC vaansauadnoiindoeyyaddss ABTS®
waz DPPH® fisnuifiu 1.083 £0.002 uaz 1.217
+0.170 euady (Table 2) dipuFouiiiousm
TEAC veoashsafinayulnssiiama § wuasada
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Table 2 Trolox Equivalent Antioxidant Capacity (TEAC) unit of ascorbic acid against ABTS and

DPPH radicals

TEAC*

Standard antioxidant agent

ABTS

DPPH

Ascorbic acid

1.083 + 0.002

1.217 £ 0.170

**The average values are from triplicate experiments, with standard deviation (SD)

mﬂaag‘u“lwmawﬂﬂﬁﬁﬁﬂé'aﬂﬁw‘imzmULaﬁa—
azdian HAeAmsiueyyadass ABTS® uaz
DPPH® 1nnni3avas 80 veam TEAC #1&91n
nsaueanaitn fie Tnaumgilu (BA) difn TEAC
Aeayyaddsz ABTS®" waz DPPH® wiiiu 1.878
+ 0.023 waz 1.238 £+ 0.066 mMuady LL’d:ﬂ%’
(DP) #ifh TEAC eayxadass ABTS®" uaz
DPPH® umfAv 0.892 + 0.025 way 1.943 =+
0.177 euady uaﬂmﬂﬁwumiaﬁﬂﬁﬁqwé
Mueyyaddasz ABTS®" ed1afed Ae msada
WmMuea wazeNaszFananunua (MC) Hm
TEAC 1t 0.927 £0.050 uaz 1.043 £0.073
MuAAY wazansanaefiaezdian nauluinou
1 (SD) A1 TEAC whfiy 0.830 = 0.119
(Table 3)

2. PSmnasivesmsisznevilueanuazla
Tuesd
ﬂ?mminuﬁqwaamiﬂi:ﬂauﬂuaaﬂ
uazrlahussdiwlumsaiaayulnsdadurig
wazaeandesfiuaNNaIagelumsmueyya
dasz a31/lu Table 3 (Tngldinamilumsiinisan
91nf1 TEAC deayyaddsz ABTS®' uaz
DPPH®) fis dsdfiateiiaazBianvedlnaimetiv
(BA) Hd5masinvesdrsdsznevluednuas

Wahuesd iy 500.71 £5.84 fiadniu GAE
ganJuasana waz 353.89 + 14.7 nadniu QE
foNINENIANA MUMAY LazansdinleNadzFsan
Yoan3 (DP) #153nausinvesastszneviuedn
wazwlanhueed Wiy 362.44 + 5.95 Taaniu
GAE danjuaisanauas 685.93 £ 36.19
Haan3u QE eaniuasdin muaay Haitimna
uvesdslszneviuedngsganvlumsada
haesBiannuaua AeRYsnainy 604.97
+26.15 fiadn3u GAE sonfuasafia (Faiia
TEAC demaduoyyadasziidiams ABTS®)
Pmnasuvesssiahussagaganulumsada
LHNIUBAUAZLENADETLANVDILNTTHI (SA)

1w

tny 903.89 = 15.71 was 864.23 *+ 39.28
Haan3u QE deniuansdna amuady lnedams
Aueyuaddsz DPPH® fdniudietiisufiy

ABTS®" (Table 3)

3. msdugamsiatavlavessaduziiane
1@ wiia RMCCA-1
WanadouMITudInIsaigaulauag
Wwaduz3aiethAsiia RMCCA-1 wuhasdafa
wWmueaved gy (BA) §3mu (BC)
uzindae (DM) A3 (DP) unwa (MC) wazuzlu
A 4 s a a
(AoU (SD) wara1sdnalefiaosFLanvoy
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AnAne

\f laRasssugu uaznae

Table 3 Trolox Equivalent Antioxidant Capacity (TEAC) unit against ABTS and DPPH radicals and

total phenolic and flavonoid contents in each plant extract

Extraction TEAC** Total phenolics** | Total flavonoids**
Plant list $ . .

solvent ABTS DPPH mg GAE g- extract| mg QE g- extract
s g MeOH [0.204 + 0.014/0.082 + 0.003| 82.72 + 0.95 | 170.23 + 7.73
B. abbreviata (BA) EtOAc [1.878 + 0.023[1.238 + 0.066| 500.71 + 5.84 | 353.89 + 14.7
AN MeOH [0.130 + 0.007|0.057 + 0.001| 55.08 + 1.25 | 141.94 + 2.95
B. cristata (BC) EtOAc [0.090 + 0.004/0.031 + 0.001| 62.28 + 2.15 | 170.72 + 10.64
yzLNAD MeOH [0.161 + 0.013/0.077 + 0.006| 64.2 +1.66 | 177.13 + 10.16
D. mollis (DM) EtOAc [0.217 + 0.008/0.071 + 0.003| 81.08 + 2.8 | 303.25 + 13.48
A3 MeOH |0.613 + 0.045|0.097 + 0.008| 273.55 + 10.74 | 576.11 = 30.12
D. parviflora (DP) EtOAc [0.892 + 0.025[1.943 + 0.177| 362.44 + 5.95 | 685.93 + 36.19
WNWA MeOH [0.927 + 0.050/0.278 + 0.023| 517.72 + 7.78 | 659.18 + 31.43
M. cochinchinensis (MC) |  EtOAc  [1.043 + 0.073/0.484 + 0.076| 604.97 + 26.15 | 524.64 + 28.87
ARLAN MeOH [0.324 + 0.039/0.240 + 0.012| 203.71 + 3.8 | 509.04 + 31.94
R. horrida (RH) EtOAc [0.195 + 0.013|0.189 + 0.016| 144.93 + 4.65 | 409.98 + 16.64
LW IR MeOH [0.657 = 0.101/0.825 + 0.076| 474.65 + 2.97 | 903.89 + 15.71
S. cambodianum (SA) EtOAc [0.765 + 0.055/0.599 + 0.016| 389.05 + 18.53 | 864.23 + 39.28
funadadu MeOH [0.401 = 0.034/0.563 = 0.012| 358.05 + 19.17 | 757.3 = 41.71
S. chinensis (SC) EtOAC [0.262 = 0.014]0.036 + 0.003| 42.67 + 3.41 | 338.09 + 20.95
uzliiauin MeOH [0.500 + 0.028/0.962 + 0.072| 331.71 = 1.26 | 274.62 + 17.78
S. dulcis (SD) EtOAc [0.830 + 0.119/0.309 + 0.026| 152.54 + 3.09 | 223.19 + 13.37
funwaAng MeOH [0.135 + 0.001/0.076 + 0.006| 83.41 + 1.21 218.8 + 6.61
S. verrucose (SV) EtOAc [0.014 + 0.002/0.059 + 0.001| 58.99 + 3.44 | 24251 + 6.05
HEWUIY MeOH [0.364 = 0.003/0.085 + 0.005| 160.16 = 1.54 | 306.87 + 15.3
Z. limonella (ZL) EtOAc  [0.193 + 0.008/0.047 + 0.003| 96.37 + 1.91 2459 + 15.59

$ The abbreviation of extraction solvent; MeOH (methanol), EtOAc (ethyl acetate)

**The average values are in the triplicate experiments with standard deviation (SD)
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ULNAD ﬁ?hﬂ1i§ugdﬂ1iL‘ﬂ§iUuLa‘lJTWllE)\‘iL%aé
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Fig. 1 Percent inhibition (%) of cell proliferation in RMCCA-1 using herbal extracts in 48 hours

incubation. Treatment is defined as the incubation of 50 pg/mL herbal extracts and

RMCCA-1; control is defined as the incubation of extraction solvent (methanol) and

RMCCA-1.

*The data are shown the significant difference at p < 0.05 (One-way ANOVA)
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Fig. 2 The comparison between the percent inhibition (%) of cell proliferation in RMCCA-1 and

MMNK-1 after 48 hours incubation with 50 lg/mL herbal extracts.

*The data are shown the significant difference at p < 0.05 (One-way ANOVA).
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The Comparison of Efficiency, Sensitivity, and Effect of
Inhibitors on Commercial DNA Analysis Kits

Phatcharin Mahawong, Supakit Khacha-ananda* and Yutti Amornlertwatana

Department of Forensic Medicine, Faculty of Medicine, Chiang Mai University,
Chiang Mai Province, Thailand

Abstract

DNA fingerprint provides great and useful information for human identification in
criminal investigations and court cases, family relationships and human ancestor study. To
investigate DNA fingerprint, a commercial kit based on polymerase chain reaction technique
representing a rapid and convenient use has been chosen to obtain the highest efficiency and less
time-consuming. The parameters such as sensitivity, efficiency, and capability to amplify DNA
under inhibitors were considered for the selection of commercial kit. Hence, the aim of research
was to compare these parameters between two commercial kits (Investigat0r®24 plex Go kit and
PowerPlex® Fusion 6C). The standard DNA was serial two-fold diluted in the range between
0.25-5.0 ng/pL. In the case of inhibitors, DNA samples were mixed with different kinds of
inhibitors (calcium chloride, humic acid, or hematin). The percentage of detected allele, average
peak height, heterozygous peak balance, and inter-locus balance were calculated. The results
found that percentage of detected allele, average peak height, and heterozygous peak balance in
low concentration of DNA sample analyzed by Investigat0r®24 plex Go kit were better than those
by PowerPlex® Fusion 6C Kit. However, DNA sample investigated by PowerPlex® Fusion 6C kit
provided low value ranging in acceptance criteria of inter-locus balance. It was found that
calcium chloride affected DNA amplification processed by PowerPlex® Fusion 6C kit, whereas
hematin interfered with DNA amplification processed by Investigator®24 plex Go kit. Nevertheless,
humic acid did not affect amplification process of both commercial kits. In conclusion, both
commercial kits showed efficiency in DNA fingerprinting. Investigat0r®24 plex Go kit also gave
good typing which can be obtained from a very low amount of DNA. The research data provides
useful information to guide the selection of commercial kit that corresponds with services and

specimens in laboratory resulting in maximal accuracy and precision of DNA typing result.
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4. malSnaddue (DNA amplification)
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ﬁu final extension qmﬂqﬁ 60 aamLTaLTod
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mtl"lél}ﬁﬂnzﬁ'ﬂizﬂauﬁ’m pre denaturation
gaumni 96 esrmalBea (una 60 3w
denaturation qm‘ﬂqﬁ 96 pamrated Hunm
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fluorescent units (RFUs) Wa3LAT zﬁ“lunﬂmm
v v a2 = a ¢ &
Waduveadtdute vnunyansIdtANzid5a3l
PowerPlex® Fusion 6C HA1R28ANNgIU04
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(Fig. 1B)
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Fig.1 The percentage (A) and average peak height (RFUs) (B) of detected alleles in DNA samples

at concentrations of 0.25, 0.5, 1.0, 2.5, and 5 ng/uL. The investigation of allele was

performed by two multiplex commercial PCR amplification kits either Investigator®24 plex

Go kit or PowerPlex® Fusion 6C. The data are represented as mean + SD of three

independent experiments. *P < 0.05 and ***P < 0.001 compared between two kits
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Fig.1 The percentage (A) and average peak height (RFUs) (B) of detected alleles in DNA samples

at concentrations of 0.25, 0.5, 1.0, 2.5, and 5 ng/uL. The investigation of allele was

erformed by two multiplex commercial PCR amplification kits either Investigator®24 plex Go

kit or PowerPlex® Fusion 6C. The data are represented as mean + SD of three independent

experiments. “P < 0.05 and **P < 0.001 compared between two kits
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Fig. 2 The heterozygous peak balance (intra-locus balance) of detected alleles in DNA samples at

concentrations of 0.25, 0.5, 1.0, 2.5, and 5 ng/uL. The investigation of allele was performed

by two multiplex commercial PCR amplification kits either Investigator®24 plex Go kit or

PowerPlex® Fusion 6C. The data are represented as mean + SD of three independent

experiments. **P < 0.001 compared between two kits

3N inter-locus balance WuT1yA
aneNzidiiag Investigator®24 plex Go
kit €13N30ILATIZHA inter-locus balance ‘1814
%34 0.56 +0.02 §4 0.60 + 0.08 iaIATIZH U
$% % S & a &
NNANNANTUVBIALBUD UAZEANTIVILATIZN
d15931 PowerPlex® Fusion 6C @13n3a3tanzv
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4 1 A s 1
faendn 0.350 uanINNANNANAAVBITATIEIN
ANNgIvedanaluudazdumiaandl 1A
Finzidiag Investigator 24 plex Go
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PCR wuhyaasiadinszid3egy Investigator”
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Inter-locus balance
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Investigator®24 plex Go kit
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Fig. 3 The inter-locus balance of detected alleles in DNA samples at concentrations of 0.25, 0.5,

1.0, 2.5, and 5 ng/uL. The investigation of allele was performed by two multiplex commercial

PCR ampilification kits either Investigator®24 plex Go kit or PowerPlex® Fusion 6C. The data

are represented as mean = SD of three independent experiments. ***P < 0.001 compared

between two kits
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(Fig. 5B ua Fig. 5D) uaziiieniouilonan
quaémmﬁmzwjn 2 YANTIINUNIANNGIVDY
ﬁﬂﬁmaﬁLﬂi”l:ﬁ@{ws};(ﬂm'sﬁmeﬁﬁu%gﬂ
Investigator®24 plex Go fiunmnTiiuanastiionin

WUV INTABINALNNINATY UAZYAATIINIAB



=~ 5 a v o & -4 a P o &
ﬂ77[l/?f/1/l7’lf]l/7]53ﬁ7]ﬁﬁ7w ﬂ?71/73 llﬁ&'ﬁﬂﬁ‘l]ﬂdﬁ?ﬂﬂf’\??ﬂ”’lﬂ‘lﬁjﬂa’ﬂjlﬂj'l\;‘fﬁﬂlaulaﬂh)ﬁﬂgﬂ

(A)
120

©
o
1

w
o
1

Allele detection (%)
3
1

CaCl, concentrations (mM)

Allele detection (%)

CaCl, concentrations (mM)

7541

(B)
—~ 200001
[
=]
w
[
— 150004
-
o
2
= 100004
[
Qo
Q
& 50004
S
2
< 0 e eI
1 2
CaCl;, concentrations (mM)
(D)
40001

3000+

10004

Average peak height (RFUs)

o

1 2
CaCl, concentrations (mM)

Fig. 4 The inhibitory effect of calcium chloride on PCR amplification and STR typing. The percentage

(A) and average peak height (RFUs) (B) of detected alleles performed by Investigator®24 plex

Go kit. The percentage (C) and average peak height (RFUs) (D) of detected alleles performed

by PowerPlex® Fusion 6C. The data are represented as mean + SD of three independent

experiments. “P < 0.05, ™*P < 0.001 compared the experimental group without inhibitor
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(Fig. 6A uaz Fig. 6C) mmzﬁﬁuaﬁ'ﬂmmqwaq
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Fig. 5 The inhibitory effect of humic acid on PCR amplification and STR typing. The percentage

(A) and average peak height (RFUs) (B) of detected alleles performed by Investigator®24 plex

Go kit. The percentage (C) and average peak height (RFUs) (D) of detected alleles performed

by PowerPlex® Fusion 6C. The data are represented as mean + SD of three independent

experiments. *P < 0.05, **P < 0.01, and **P < 0.001 compared the experimental group

without inhibitor
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Fig. 6 The inhibitory effect of hematin on PCR amplification and STR typing. The percentage (A)

and average peak height (RFUs) (B) of detected alleles performed by Investigator®24 plex

Go kit. The percentage (C) and average peak height (RFUs) (D) of detected alleles performed

by PowerPlex®Fusion 6C. The data are represented as mean + SD of three independent

experiments. *P<0.5 and **P<0.01 compared the experimental group without inhibitor.
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Comparison of Urine Dipstick and Urine Culture in
Diagnosis of Urinary Tract Infection

Putza Chonsawat, Benjamaporn Wongphan*, Jantawan Satayarak and
Asrinda Abdulkanan

Diagnostic Laboratory, Hospital for Tropical Diseases, Faculty of Tropical Medicine, Mahidol University,
Bangkok, Thailand

Abstract

This study was designed to evaluate the diagnostic accuracy of the rapid urine strip test,
nitrite and leukocyte esterase to predict urinary tract infection (UTI) by comparison with the
gold standard of urine culture. A total of 492 samples were collected from the patients receiving
treatment at the Hospital for Tropical Diseases, Faculty of Tropical Medicine, Mahidol
University, Bangkok, Thailand, during the study period of January 2019 to August 2020. It was
found that 58.13% were positive with bacterial culture. The prevalence of urinary tract
infections in females (65.73%) was higher than that in males (34.27%). Almost all of the
detected microorganisms were gram-negative, the Escherichia coli (52.21%) was the most
frequently isolated, followed by Klebsiella pneumoniae (9.18%) and Enterococcus faecalis
(7.59%), respectively. The sensitivity of nitrite alone and leukocyte esterase alone were 33.64%
and 81.12% with the specificity of 97.57% and 71.84%. The combination of nitrite and leukocyte
esterase test on the sensitivity, specificity, positive predictive value and negative predictive value
were 67.18%, 97.99%, 96.70% and 77.25%, respectively. This study indicated that the rapid
urine strip test, nitrite and leukocyte esterase, can be used as a screening tool before urine culture
for UTI diagnosis. The test also showed a high sensitivity, accurate predictive value, low cost,

and easy interpretation suitable for screening of infectious and non-infectious urine.

Keywords: Rapid urine strip test, Urinary tract infection, Nitrite, Leukocyte esterase

*Corresponding author E-mail address: benjamaporn.won@mahidol.ac.th
Received: 16 October 2020 Revised: 10 November 2020 Accepted: 7 January 2021



Nsmamaiansunng YN 48 aUUN 3 TUNAN 2563 TNUFAURLY

=~ S a d v
ﬂ‘ISL‘]J’iSJ‘]Jl,‘VIfJ‘]JNﬁﬂ"liﬂi’)i]i)tﬂi1$ﬁﬂﬁﬁ1’3$ﬂ)ﬂttﬂv
Y A A aa o a A A
‘VIﬂi;Ti’]‘]Jﬂ‘]Jﬂ1§l,W‘I$Ifliif]t‘l/‘lﬂi]uilﬂfjﬂ‘liﬂﬂL%6ﬂ1ﬁtﬂuﬂﬁﬁ1’33

WN3 vadddad wayamnasal NS Sumsia daeninyd uar ddum duaannu

nuresfuamsvmanssugas Trawgnansmansiuaiou auzIvmansiyasou umingideuiaa
AFUNWUMIUAT

o 1]
YN YD
addeiilumsanmuavesmslduavasiadfaanzdidogdlulasi (nitrite; N) waz

1laduiiteamatsa (leukocyte esterase; LE) wlSsutiisunumamsinz@eonnifaanns lums

D

[ a

a tg a LAl d’ (o a [ d’ 4 v
uﬁ]ﬂﬂﬂ'liﬂﬂt‘liﬂlu‘ﬂ'lﬂLﬂuﬂﬁﬁ'l]z‘llﬂﬂETJJfJ‘VIlﬂi‘ll‘lJiﬂ'liﬂ1iiﬂ‘HTﬂIiQ’WfJT]ﬂalJ‘liﬂ'lﬁﬂilf]lﬂiﬂu

L))

ge

=)

AILALADUNNITIAN W.A. 2562 DILABUTINIAN W.A. 2563 MUIUNINNA 492 AIDHY FINANS
tnzeluifaaiz wuwegasn 3esaz 58.13 wuanuynveImsAawematduifaaizly
wands Gevaz 65.73) gannluwwame Gesas 34.27) wegasniinuieunsuaiuuunaiGe
siaunsuay Fawennunniigalawn Escherichia coli (3oas 52.21) s83aunlaun Klebsi-
ella pneumoniae (50902 9.18) was Enterococcus faecalis (30922 7.59) mua1ay 3NHaN3
anvmedfaanzmsuavnageudniozdlulasi (N) waz drladesieanaisa (LE) wun
amanuliesas 33.64 waz 81.12 mua10l wazimANNIMIZIogas 97.57 waz 71.84
MUANY  wazeidransnaaauNdaaIstalszneununuzlaasanyly anudmne
MsMmeuauIn wazmsmmnenaay usesaz 67.18, 97.99, 96.70 waz 77.25 MmuMAy
a v vV & 1 v o & I'd a 3 ' 1 v
NnamNIguanaliidinnmslswaunaaevdiiogy lulasn waz SrlageNneamatsasiniy
v % a .&’ a U 1 &' v
annsalsunuamalunmisasanansesnisaaalumatdaufaaniznsumsaamnz yela
waunageudGagliianylivazmsmnenaaugs wazduildsiazain e 510190 A5

v kX A ° v 5‘5 4 4' SN LS| &l U v
u,aza1uwa"lﬂ°luwuw mmmumﬂ%mawummwal,wnffﬁﬂnzﬂuLl,az"l,unwaaani]1nnu"lﬂ

maany: uavanaiaanzdisegl Aarelumaduifaans lulasi Grladevieanersd

*Ej%’n NAA¥BUUNANY E-mail address: benjamaporn.won@mahidol.ac.th
SuumAanu: 16 aanAu 2563 udlyumanu: 10 wgaImou 2563 fuddiuiunaN: 7 unnau 2564



msalseuiisunansasindinnsaaisdsuounaaeun umamzdomio ianemsaaenuaulaarie

YN
a 49’ a .
msaaeluszuumaduilaans (urinary
tract infection; UTI) (Julsaniinaneieds
Tuszuvmadutiaannzgdlaun la ela aszun:
ifady wazneifdanny AANTOALELIINATT
4
daa'” a1AmIAnYIved Khazaei uazans
Gluﬂizmﬁﬁm'mwumiﬂmmqﬁ’amiiﬁmiﬁﬂ
g a I a ar %4 a
weolumaduifaanzguiudududuvesnsan
wolulsamenna® dw Bency uazamy luil
WA 2556 NdszinaBuAe Wuldngadims
Aaweluszuumaduifacnzgadadosar 63.3
drlumamenuineslesas 36.7° lagiiou
3 | a g a A 4! =
navnuatlunmsaayeuuaiise Fannmsany
9949 Vranic wazaay il w.a. 2558 wums
aatraluszuumatdutiaannzinnunisaaae
Escherichia coli \pshgadszinabevas 67.21
sesass iy Proreus spp., Enterococcus
faecalis waz Enterobacter® $alluan mq“lﬁv}:ﬂw
aealdsumsinmlulsanena lagwmnzludihe
v A o A o
g0y ihelsanrnursediieninmsaadiu
voamuduifaan: wazdaiuammadidgige
~ X A o 5)
veamsaaelunszudiaealuigany” lasms
a dy a ] YV
aaeluszuumaduifaany aansauyalaily
wuUNHeIMsUane (symptomatic UTI) Tagiin
119 Mumdu Funwndazanansansianazidaie
18 warmsaawemaduifaanzuuyliierns
. ,,(6)4!ulrl|d][lywzll
(asymptomatic bacteriuria) ~ FINALNNIY AIUU
hesodeMIasTIaMaiealfiams Tasmms
¥ X . 4 .
msimnzagaseluilaans (urine culture) ¥
, A o a X ~ 5
Trgjaznumssgavlavedtyeyadn > 10
Talatineviieifaans 1 #adans (CFU/mL) Iy
msfvifaamzannmsautiaanizuuvazenden

& o X A ddo o oo X a X
Lﬂuﬁ]”lu’JuL‘liE)LL‘UﬂﬂLitmllusjmﬂﬁg TIVNINALTD

7551

lumaduifaanzlingiheazivselsiiienms
fatfumtatemaareluszuumaduifaanie
ldedhasiadiuazgndescinsnananuidesde
MItAnnNzUNIAFoUMI | LazMsIdeFInuea
va &’ % 4! o Qdd‘d I

Haneld sduifinasnoedumnaspulums
Ademsaareluszuumaiduilaanns Aems
inz¥enndiedaifadiz egdlsimumsna
% ad o 1 IS % §%4 d'd
Mysdananinamuna dealdyaainsniany
Hrungamznuazassldnaisenanisniie
Aanzviednaiies 24-48 e HFaariulddins
Weannuaunageuansiadluifaanaz (dipstick test)
Fachulnahnneaglaalasnuinagian 4 aeu
Yangvesuavguiieansiaiidiamnsamnlgnsm
fuansiaadndluifaan: mliAeamswasud
veandanatugame lasanuduvesdniiayu
wiluwlimalasasadviSinavesarsndesms

(7) 22X v 2 A
UdInsanvladzaIn 30157 Aanu

A379
huazamnihyenegs udmsliuaunadevlums
S o A Y < s
A5190VA5TTTIARAB AL AYILALNATDY
Tilvgnanuru arsaneifaenziunnldiudedi
warliaisasraifaanznfiurnnudy 2 $lug
v ]
saamsaunameluszeznanmMuaAfIzY
v ~ v 2 X
TimsanalianNugnAsNNg Uy
aauiIdevaaulanefnanuduiug
vpanamsafaanlaslFuaunageululasi
(N) waz aladesieametsa (LE) wSsudiey
. X v
fumamsnzennifaann: lumuanyhuas
o % X ¢
ANuIWe taelswanisiwizwetduinaum
° = Ay v =T
waspy wazihwamsannilasnlfidudoa
atfuayueanmsdansvmziennifaanizly
Ay 1o & A ] o W Y
s1enlisniu weannmslsuaunadeuiinla

gdealn 39 L%:’J la Zﬁﬂﬂﬁq}ﬂﬂ'j? MILNWIE L‘%E]



7552

Jaguazisms
MINTMNV385ITHMITIVYLUAY

Iﬂsamﬁ%ﬂﬁ"lﬁ%nmiﬁmimmuﬁﬁ
JUT0INNAMEAITNAITITETINIUAY AT
Dyrhanadiundou wmInedsading @yl TMEC
18-065

nauAIBYa
Vo A v ~ o o ~
ndudedanenilenInumsinn
T5ang1unansmaasiuniou auzyMmans
WA NMINNFoNTAa FaUNNddansIamne
z S A 1 o s
Wwoauuangnifadn: Taglusiiainauas
91y Afiumsiudied1adudtieuNnIIAN
W.A. 2562 DIUABUFINAN W.A. 2563 T1UIUTIN
492 @eg1a

[~ o ]
mstnumeg1afaanie
o ' < i A o oa
fmednifaaniziivanniihoninivyims
z Y 1 K2 d’ Y s
murunithelunazitheuen uaziieileadums
%
Yuileu (contamination) 3sl¥inguéiedia
4
manuazneTerzduiugmouendiendzeln
4 Vv
wazmeifaaniziausnng naduRvifaanizaiu
AaNg (mid-stream) Y5105 10 Haaans lamaus
1asal¥e (Labmaster, Thailand) waldidieea
nnnurealgiidmsnsmanidugas lsanenna
n¥enansuasou aaznYmaniaiau wninendy

uvna

M3n39daaIzMIITMILINZ B0

i]:ll sterile calibrate loop vYu1A
10 ulpsans (SterileRight®, Taiwan) adlu
fedatlaans uanhliamnzde (streak plate)
4 - %
WM IuIULazsiAveLselU blood agar

(Scharlua, Thailand) waz Mac Conkey agar

o £
NN BamIaa uaznale

(Scharlua, Thailand) Tagtinfigaimiaii 35 aee-
EyaLFed (Memmert, Germany) Wuna 24
$2lua mﬂﬁuﬁuﬁmam%au@iamﬁﬂﬁ%uuu
3BT ANAIE 1000 ienenunaiiiu
Funulalatineviieifaanis 1 Hadans (CFU/mL)
L%ﬂLLﬂﬂﬁL‘%ﬂﬁwﬂuﬂ?mmqq @aand 10%)
illuensiiaie (identify) ¢io lagmInadoy
NM9%34AN (biochemical tests) IUNTIVFUA

. X
(species) UDL¥D

K4 U
msasadaanzmaaiiarismsliswaunaaay
(strip test)

o as ] 4; 1 v ad

dedhatfaanzidinsradiedfune
2!/ Vv v £ =
Woualnasameuaunadeauiui Inemilaaiy
adluvaeanmasanaiaannuuvan Jsuias
5 faaans uanhlasaimnsilagnisingiv
Aanzdtaandaludd (Sysmex UX-2000,

Germany)

msasziveyameana
ﬁwﬁ’faaﬂawamitwwm%’aﬁuwamimm
“lu"lmﬁ/ﬁﬂﬂei?ﬂﬁl,aammia AUIUMAIANY
12 (sensitivity), anusuwIe (specificity),
A1 positive predictive value (PPV) uazdn
negative predictive value (NPV) Tﬂt’li‘%@jm

MuUIUAL

msaneanuh
TP x 100
TP + FEN

% sensitivity =

MIANEIANNTINE
TN x 100
TN + FP

% specificity =



=~ a o o o & A an w A & A
f775!1/?f11/!7’7f]11ﬂﬁﬂ75ﬁ5?W?lﬂfl&’?’fﬁﬁ'ﬁ'??&’@?ElllE)UW@fo)llf)llfl75!W7;‘;’lﬁ?)lW?]?l.lﬂiJElﬂ75ﬁ@l%’ﬂ?ﬂ\“ﬂuﬁﬁﬂ"l?;‘,’

positive predictive value (PPV)
_ TP x 100
TP + FP

% PPV

negative predictive value (NPV)
_ TN x 100
TN + FN

% NPV

TP = true positive, FN = false negative,

TN = true negative, FP = false positive
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1. wamstnzFedaeisnasgu 10
fedifdamzaesithy 492 1o wuiFeqain
286 71¢ (5e8az 58.13) "lziwm%laiga%w 206 918
Govar 41.87) lume 98 1y (Gewaz 34.27)
naje 188 119 (5ewas 65.7) (Fig. 1) L%lafqa%w

Fig. 1 Distribution of patient with positive culture

] 1 & .&l  a a VY
drulvaidureuvanSestiaunsnay (Gevas
4 1 H
80.38) wenwwannige lAun Escherichia coli
(Bowaz 52.21) sesasw laun Klebsiella
pneumoniae (?aﬂaz 9.18) way Enterococcus
faecalis (5ovaz 7.59) (Table 1)
2. wamsaatfaanzamsuaunadou
A = a o X '
WotlFeuneudunanisinizids wuluay
o A o X
nagev LE Winaasianduuinassnunaimnzise

mnﬁqﬂ 232 519 (Fevaz 81.12) druuaunadeou
N Wradluuin 99 519 Gevaz 34.62) wazwa
uaunadey LE uaz N “lﬁwamﬂ%a@: 88 119
(Gewaz 30.77) m3mzvelfnaunuduay
nadou LE T¥inaay 54 519 (Gevaz 18.88) uaz
wounadeu N Winaay 187 519 (3awaz 65.38)
dnluseiimsinzi¥elinaay uduaunadey
LE Winavin 58 519 Gesaz 28.16) uazuay
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Table 1 Distribution of Bacteria isolated form Culture Positive Patient

o £
FANITA UasAe

Total no. of
Organisms Male (%) Female (%)
isolates
Escherichia coli (ESBL producing stain) 28 (24.78%) | 61 (30.05%) | 89 (28.16%)
Escherichia coli 16 (14.16%) | 60 (29.56%) | 76 (24.05%)
Klebsiella pneumoniae 9 (7.96%) 9 (4.43%) 18 (5.70%)
Klebsiella pneumoniae (ESBL producing stain) 2 (1.77%) 9 (4.43%) 11 (3.48%)
Enterococcus faecalis 9 (7.97%) 15 (7.39%) 24 (7.59%)
Proteus mirabilis 11 (9.74%) 10 (4.93%) 21 (6.65%)
Proteus mirabilis (ESBL producing stain) 1 (8.62%) 1 (0.49%) 2 (0.63%)
Yeast 7 (6.19%) 15 (7.39%) 22 (6.96%)
Pseudomonas aeruginosa 2 (8.85%) 9 (2.46%) 15 (4.75%)
Acinetobacter baumanii 6 (5.31%) 2 (0.99%) 8 (2.53%)
Streptococcus agalactiae (Gr.B) 4 (3.64%) 1 (0.49%) 5 (1.58%)
Enterococcus faecium 1 (0.88%) 3 (1.48%) 4 (1.27%)
Morganella morganii 0 (0%) 4 (1.97%) 4 (1.27%)
Providencia rettgeri 3 (2.66%) 0 (0%) 3 (0.95%)
Staphylococcus aureus 1 (0.89%) 2 (0.99%) 3 (0.95%)
Enterobacter agglomerans 0 (0%) 2 (0.99%) 2 (0.63%)
Enterobacter cloacae 0 (0%) 2 (0.99%) 2 (0.63%)
Staphylococcus aureus (MRSA) 2 (1.77%) 0 (0%) 2 (0.63%)
Citrobacter amalonaticus 0 (0%) 1 (0.49%) 1 (0.32%)
Citrobacter diversus 1 (0.89%) 0 (0%) 1 (0.32%)
Enterobacter aerogenes 0 (0%) 1 (0.49%) 1 (0.32%)
Staphylococcus epidermidis 1 (0.89%) 0 (0%) 1 (0.32%)
Viridans Streptococci 1 (0.89%) 0 (0%) 1 (0.32%)
Total 113 203 316
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nagou N Winavin 5 119 Gevaz 2.43) (Table 2)

3. wamsasataanzdeuaunadey
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Mauaunadey N waz LE 33uAU wazmudam
aanah wazanusne deufvuisufuna
mMsnziFenu wounaaey N finnath uas
ANNTUINE owaz 33.64 uaz 97.57 MuaAU
drunaunadgey LE dAanul wazanudnmsz
Youaz 81.12 waz 71.84 muddy uaziiiel¥na
910 2 waunadeu N waz LE swufulvinaninu
huazanusnzandudesaz 67.18 waz 97.99
mua1dy (Table 3)
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waz 80.00 MUAAY wazmMmMIINIeNaay A
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1A 2 Minadeuena LE waz N saufunuh
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mmsvmnenanfailuiesaz 96.70 wazems
ymneraavany Sewas 77.25 (Table 3)
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Table 2 Urine dipstick in comparison with urine culture

Culture (%)
Dipstick tests
Positive Negative

Nitrite (N)

Positive 99 (34.62) 5 (2.43)

Negative 187(65.38) 201 (97.57)
Leukocyte esterase (LE)

Positive 232 (81.12) 58 (28.16)

Negative 54 (18.88) 148 (71.84)
Nitrite (N) and
Leukocyte esterase (LE)

Positive 88 (30.77) 3 (1.46)

Negative 43 (15.08) 146 (70.87)
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Table 3 Performance characteristics of dipstick

o £
NN BamIaa uaznale

Leukocyte Nitrite (N) &
Nitrite (N)
esterase (LE) Leukocyte esterase (LE)
True positive (TP) 99 232 88
False negative (FN) 187 54 43
True negative (TN) 201 148 146
False positive (FP) 5 58 3
Sensitivity 34.62 81.12 67.18
Specificity 97.57 71.84 97.99
Positive predictive value (PPV) 95.19 80.00 96.70
Negative predictive value (NPV) 51.80 73.27 77.25
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iSED
the perfect ESR system
iSED Advanced Rheology Technology

iSED’s micro-flow cell captures the critical kinetics of Red Blood Cells in a highly
Controlled testing environment. Utilizing a very small sample - 100 microliters-

the jSED captures the impact of the most critical phase of the early-phase in the
phenomenon of RBC sedimentation, the so-called Rouleaux formation, to pro-

duce ESR results that are unaffected by the variables commonly associated with
traditional ESR testing, such as mixing of the sample and temperature.

Most importantly, iSED results are not affected by the hematocrit.

P> Results in 20 seconds
P 100pL sample -
& No disposables Ad
® Works directly off primary EDTA tubes i

p Closed container sampling (oo

. . ® Fully automated R T
Slmply insert the 5 Random access \LCOR
primary EDTA tubes continuous feed operation

and walk away! @ High throughput (up to 180 samples per hour!)

Seditrol® ESR Quality Control Exclusively for iSED
& 18 month shelf life

P 31 day open vial stability

P No refrigeration required

P Barcoded, piercable vials, ready to load

P No transfer of QC material required
> Free QC Data Management Program with peer data and 24/7 access

order information specifications
@ S EReRaEInE Principle of Measure photometrical rheoscope
Results printed results (1-130mm/hr)
112-00101 iSED® Automated ESR Analyzer 1 each Sample Requirements 100pL whole blood (500uL dead volume)
112-05000 Test Card; 5000 iTests 1 card Tube Requirements 13 x 75mm test tube in EDTA
! anti-coagulant, capped
112-10000 Test Card; 10,000 iTests 1 card
Barcode Reader Internal
112-20000 Test Card; 20,000 iTests 1 card POTer Bicrna
112-40000 Test Card; 40,000 iTests 1 card Interface Serial R$232 port for LIS connection
DSCo6 Seditrol® Quality Control Kit 6 x4.5mL Power Requirements 100-240VAC; 50-60Hz; 160W
112-12-001 iWash™ 4 x 500mL Weight 13.6 kgs (30 Ibs)
Dimensions 36 x27x34cm (14.3x10.5x 13.4in)
DISTRIBUTOR :
Bangkok Inter Products Co., Ltd,
91/247-251 Suwinthawong Road, Minburi, Bangkok 10510
SCIENTIFIC Tel: 662 543-7430 Fax: 662 543-7900

WWW.ALCORSCIENTIFIC.COM Email: info@b-i-p.co.th  Website: www.b-i-p.co.th
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