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Editorial
A

The second issue of Journal of Associated Medical Sciences of May 2017 contains very interesting

articles from all associated medical sciences areas. We are glad to inform you that not only the number of

| English articles, but also the number of articles from outside of the university as well as graduated theses are
"““increasing. The foreigners also sent in the articles. These show a good sign for the journal as it has already
been accepted into the ASEAN Citation Index (ACI) database.

. We have put our effort to raise the journal to an international level; step by step this is why we use
i
~ mainly English for the journal webpage. Should you have any questions or require further information, you can

contact the editor directly through e-mails or phone numbers shown on the website.

You are kindly reminded that English articles will have special consideration for publishing, and we

< would like to encourage you to send in the articles to us whether they are in academic or professional areas.

Assoc. Prof. Dr. Preeyanat Vongchan
Editor




A a a A a
NMIAIINRIRYLRAIEUD ABO, Rh HASAIIINIDILINAVIAADWRALADAISULDW )
A 1) 1 1A a 6 ¢ A o 6 4 a o A 1
ﬂvlusl’zmwaamzuu ABO ‘luwmuamnﬂﬁnmaaquﬂmwwu AWSLUNNYATTAY &l‘lﬁ’l')ﬂﬂ’]aﬂt%ﬂﬂiﬁa\l

Screening of ABO, Rh typing and unexpected alloantibodies in pregnant women attending antenatal

care at Sriphat Medical Center, Faculty of Medicine, Chiang Mai University
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Introduction: Pregnancy can stimulate a mother's immune response to produce antibody to blood group antigens
of fetal RBCs. Fetal RBCs with different blood group entering maternal blood circulation during pregnancy may
stimulate maternal immune response. Maternal IgG anti-fetal RBCs can cross placenta to sensitize and destroy fetal
RBCs causing hemolytic disease of the fetus and newborn (HDFN). Presently, screening of ABO, Rh typing and
unexpected alloantibodies in pregnant women are routine tests for antenatal women. Therefore, the researchers
were interested in studying the frequency of unexpected alloantibodies in pregnant women attending antenatal care

at Sriphat Medical Center, Faculty of Medicine, Chiang Mai University.

Objectives: To determine the frequency of ABO, Rh typing and unexpected alloantibodies in pregnant women

attending antenatal care of Sriphat Medical Center, Faculty of Medicine, Chiang Mai University.

Materials and methods: A total of 300 pregnant women attending antenatal care were tested for ABO, Rh typing

and antibody screening. Antibody identification and autoantibody were performed on positive screening results.

Results: ABO phenotyping revealed blood group O, B, A, and AB were 50%, 28%, 18.67%, and 3.33%, respectively.
All samples were Rh positive. Positive antibody screening of anti-Le® and anti-Le” were found in two samples. Both
were not autoantibody. These two antibodies showed 2+ agglutination at room temperature, 37 °C and anti-human

globulin phases as were found in antibody screening.

Conclusion: Anti-Lewis antibodies of both IgG and IgM were detected in this study. The IgG form may cause
HDFN. Screening of alloantibodies in pregnant women, thus be helpful in monitoring one who is at risk of HDFN.
Moreover, it is helpful for doctor to diagnose and plan for supportive care of HDFN.

Journal of Associated Medical Sciences 2017; 50(2): 153-158. Doi: 10.14456/jams.2017.18

Keywords: ABO, Rh, unexpected alloantibody, antibody screening, pregnant women
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Sexual behavior and attitudes regarding sexual transmitted disease among foreigners

in Chiang Mai City Chiang Mai Province
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Background: Recently, number of foreigners visiting Thailand has been increased. Increasing in sexual transmitted

infections, thus, was affected because many foreigners may engage in risky sexual behavior while traveling.

Objectives: The aim of this study was learning about sexual behavior, and attitudes regarding sexually transmitted

diseases, among foreigners in Chiang Mai city of Chiang Mai Province.

Materials and methods: It was a descriptive study of foreigners aged 18 years or older. Four hundred questionnaires

were collected from foreigners around Thapae Gate, Night Bazaar, and Loi Kroh road during May-June 2016

Results: Fifty-seven percent of participants were male and 43% were female. Sixty-five percent were 18-29 years
old. Foreigners (54%) came from European countries with duration of their stay in Chiang Mai less than 14 days
(59.8%). Most of them (84.8%) reported having sex while staying in Chiang Mai and some had more than one sexual
partner (22.5%). Sixty-four percent of those didn’t use condoms with their regular partner but did when having causal
sex with a new partner. Some (15.5%) reported having a sexually transmitted disease in their life (15.5%) and 67%
had ever taken STDs test. Most participants have normal attitude about risks attached to sexual behavior and a

good attitude towards the use of condoms.

Conclusion: Some foreigners visiting Chiang Mai Province frequency reported unsafe sexual practices; risky sexual
behavior such as having multiple partners, and irregular use of condoms. These participants, therefore, are at the
greatest risk of contracting sexually transmitted diseases. This information can be used as guideline for the sexual
transmitted disease prevention between foreigners and local Thai people in Chiang Mai Province and other
significant tourist areas in the future.

Journal of Associated Medical Sciences 2017; 50(2): 159-167. Doi: 10.14456/jams.2017.17

Keywords: Foreigner, sexual behavior, attitude, sexual transmitted disease protection, condom usage
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Table 1 Demographic background of foreigners.

Demographic (N=400) N (%)
Sex
Male 228 (57.0)
Female 172 (43.0)
Age
18-29 254 (63.5)
30-39 95 (23.8)
40 up 47 (11.8)
Unknown age 4 (1.0)
Nationality
America 148 (37.0)
Europe 216 (54.0)
Asia 15 (3.8)
Australia 14 (3.5)
Africa 2 (0.5)
Unknown nationality 5(1.3)
Marital status
Single 319 (79.8)
Married 56 (14.0)
Separated 1(0.3)
Divorced 13 (3.3
Unknown marital status 11 (2.8)
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Table 1 Demographic background of foreigners. (continued)

Demographic (N=400) N (%)
Type of journey
Travel 301 (75.3)
Work 68 (17.0)
Visit family 10 (2.5)
Others 16 (4.0)
Unknown type of journey 5(1.3)
Duration of stay in Chiang Mai
>14 days 239 (59.8)
14-28 days 15 (3.8)
> 28 days but less than 3 months 25 (6.3)
3 Months 14 (3.5)
6 Months 7 (1.8)
No specific timetable 100 (25.0)

mnmjm“”;amd 400 AUNIIWAFNNUS Iz ng
WU T892 84.8 NINARNNWE WIInIaLToslng Uady
A A ' a o o I o o LA A
NUNAADNISTLNATNW WS LIINIALT Il riaiA e \AQHAT
whanludseinealng (p<0.001) wazszaziianfiviaaifionlu
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Table 2 Sexual behavior of foreigners in Chiang Mai city.

Sexual behavior N (%)
Had sex while traveling in Chiang Mai 339 (84.8)
Number of sex partners while traveling in Chiang Mai (N=339)
1 206 (60.7)
2-3 90 (26.5)
4-6 20 (6.0)
7-9 10 (3.0)
>9 4(1.2)
Not sure 9 (2.6)
Sexual partner while traveling in Chiang Mai (N=502) (Multiple choice)
Travel partner 277 (69.3)
Newly met person (non-Thai) 117 (29.3)
Local Thai 95 (23.8)
Thai sex-workers 13 (3.3)
Condom usage with travel partner (N=272)
Never used a condom 130 (46.9)
Always used a condom 44 (15.9)
Sometimes used a condom 98 (35.4)
Condom usage with newly met person (non-Thai) (N=106)
Never used a condom 5 (4.3)
Always used a condom 75 (64.1)
Sometimes used a condom 26 (22.2)
Condom usage with local Thai (N=90)
Never used a condom 10 (10.5)
Always used a condom 55 (57.9)
Sometimes used a condom 25 (26.3)
Condom usage with Thai sex-workers (N=12)
Never used a condom 0
Always used a condom 10 (76.9)
Sometimes used a condom 2 (15.4)
History of STD (N=400)
Use to have STD symptoms 62 (15.5)
Use to test for STDs 268 (67.0)

ﬂaﬁ’ﬂﬁﬁmmé‘ww”uﬁf@iamiﬁ@;uaumnn'j'} 1 0% srpzaNradne ludsniadoaluna IEES U I

lwvzvisafisludmiadoslndvainduatadne ldun  luszez 3 (6eufiriuan (Table 3)
W 1y anunwansa waraiidunludssinalng
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Table 3 Factor related with having more than one sex partner during traveling in Chiang Mai.

Factor related risk sexual behavior

Percent of participants having more than one p-values’
sexual partner during traveling in Chiang Mai

(Total) N=141

Sex
Male
Female

Age
18-29
30-39
40 up

Unknown age
Marital status
Single
Married
Separated
Divorced
Unknown marital status
Type of journey
Travel
Work
Visit family
Others
Unknown type of journey
Duration of stay in Chiang Mai
>14 days
14-28 days
> 28 days but less than 3 months
3 Months
6 Months
No specific timetable
Number of sex partner in the last 3 months
1
2-3
4-6
7-9
>9

Not sure

50.3 (100/199)

27.7 (41/148)

31.6 (67/212)

53.4 (47/88)

55.8 (24/43)
75.0 (3/4)

43.5 (118/271)

18.5 (10/54)
100.0 (1/1)
66.7 (8/12)
44.4 (419)

32.7 (81/248)
66.2 (45/68)
50 (5/10)
50 (8/16)
40 (2/5)

24.5 (48/196)
50.0 (5/10)
61.9 (13/21)
64.3 (9/14)
71.4 (5/7)
61.6 (61/99)

11.8 (24/203)
83.0 (73/88)
81.8 (18/22)
83.3 (10/12)
66.7 (8/12)

80 (8/10)

<0.001

<0.001

0.002

<0.001

<0.001

<0.001
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Table 3 Foreigner attitude to safe sex in Chiang Mai.

Attitude The average Attiude’

attitude

point (%)
1. It’s normal to have multiple partners. 2.90 Bad
2. It’s normal to pay for sex. 3.91 Average
3. It's normal to have anal sex. 2.87 Good
4. Oral sex presents no risk for contracting an STD. 4.31 Good
5. Using a condom while having sex with a lover or wife is weird. 3.53 Average
6. Using a condom expresses your love for your sexual partner. 2.66 Bad
7. | am suspicious if my partner uses a condom. 3.86 Average
8. Men who use condoms during sex are cowards. 4.58 Good
9. Using a condom makes sex less enjoyable. 2.65 Bad
10. Putting on multiple condoms during intercourse will increase the 4.10 Good

protection against STDs.
11. It’s a good idea to use a condom during sex to protect yourself 4.60 Good
against STDs.
12. You should use a condom every time you have sex to protect 3.85 Average
yourself against STDs. (In case you don’t want to have kids)
13. Using a condom during sex can reduce the anxiety of contracting 4.18 Good

a sexually transmitted disease.

14. Condoms can help protect against STDs. 4.58 Good

15. Itis common practice to use a condom during sex. 4.04 Average

16. Everyone is safe from sexually transmitted infection if they use a 2.62 Bad
condom.

*<3.3313 Bad attitude, 3.33-4.0743 Average, >4.0743 Good Attitude
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Acetylcholinesterase and butyrylcholinesterase levels of healthy volunteers

who not exposed to pesticides in Chiang Mai Province
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Background: Food contamination of pesticides, especially organophosphate and carbamate, leads to changes in
cholinesterase level. Thus, using of previous reference value of enzymes to predict the severity of pesticides exposure

may be misleading.

Objectives: To evaluate the recent reference intervals of acetylcholinesterase (AChE) and butyrylcholinesterase

(BChE) of healthy volunteers who did not expose to pesticides in Chiang Mai Province.

Materials and methods: Three hundred and forty blood samples were collected from healthy volunteers attended
in blood donation at Nakornping Hospital, Chiang Mai. The participants did not exposure to pesticides. Level of red
blood cell AChE and serum BChE were determined based on spectrophotometric assay. Reference interval was

calculated and presented as arithmetic mean+SD.

Results: Levels of red blood cell AChE and serum BChE from male healthy volunteers were not statistically different
from those of female. Reference interval of red blood cell AChE and serum BChE are 5,136+1,452 U/L (3,684-6,588
U/L) and 3,164+1,264 U/L (1,900-4,428 U/L), respectively.

Conclusion: From this study, reference interval of red blood cell AChE and serum BChE can be used for diagnosis
of organophosphate and carbamate intoxication in forensic laboratory.

Journal of Associated Medical Sciences 2017; 50(2): 168-175. Doi: 10.14456/jams.2017.16

Keywords: Acetylcholinesterase, butyrylcholinesterase, human red blood cell, serum
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Table 1 Preparation of acetylcholinesterase experimental sample (AE).

Reagent/sample Volume (pL) Remark
1. Saponin solution 950
2. Whole blood 50 mix
3. Acetylcholine solution 1,000 mix, incubate 25 °C, 10 min
4. Alkaline hydroxylamine 4,000 mix
5. HCI solution 2,000 mix
6. FeCl; solution 2,000 mix, filter, measure of O.D

Table 2 Preparation of acetylcholinesterase control sample (AC).

Reagent/sample Volume (uL) Remark
1. Acetylcholine solution 1,000 -
2. Alkaline hydroxylamine 4,000 mix
3. Saponin solution 950 mix
4. Whole blood 50 mix
5. HCI solution 2,000 mix
6. FeCl; solution 2,000 mix, filter, measure of O.D

Table 3 Determination of Butyrylcholinesterase.

Reagent/sample Volume (uL) Remark
1. 5, 5’-dithiobis-2-nitrobenzoic acid (DTNB) 3,000 -
2. Serum 20 Vortex 3 second
3. 5% acetylthiocholine iodide 100 Vortex 3 second

4. myiatanluidansaladntoamalsaludsa’
wanmsaatenlod ChE ludsudeuaany ACh e
thiocholine s‘éeﬁwﬂﬁﬁ‘%mﬁu 5, 5-dithiobis-2-nitrobenzoic (DTNB)
ldmsazaefnges (Table 3) auvdmduwlimalaaass
Auszautan bl chE ludsy ihldamatarmszauien ol
ChE laadiTenns kinetic #1810389 spectrophotometer

= A aaa da & ac &
NANVLNIA[ULEI 405 nm ﬂgmmmﬂmumm

ChE
Acetylthiocholine =) thiocholine + acetate

Thiocholine + DTNB = yellow color

i'ﬂ@iwmig@ﬂﬁuumﬁmmm’mﬁ"u 405 nm lagld
DTNB tiw Blank 7 30 s (A1), 60 s (A2), 90 s (A3), 120 s
(A4) T activiy vasewlmithisaledwesmatss
Tudsu aagums
W Ag- A =xp Ag- Ay = X Ag- A = X
X1+X5 +X3)

3
g§a3 ChE = 23,400 x Mean U/L

Mean = (
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Table 4 Optimum conditions variance (OCV) and routine conditions variance (RCV) of acetylcholinesterase and butyryl-

cholinesterase.

AChE (U/L) BChE (U/L)
Precision
MeanzSD %CV MeanzSD %CV
ocv 4,438+3 0.068 3,248+3 0.092
RCV 4,438+2 0.045 3,247+3 0.092

s o 6 aa =) =3 A
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(Table 5)

Table 5 Acetylcholinesterase and butyrylcholinesterase levels of healthy volunteers.

Mean age (years)

(min=17, max=67)

Total Male Female
Number of subject
340 181 159
43.57+11.02 44.35+11.20 42.69+£10.78

(min=17, max=67)

(min=19, max=65)

(UIL)

AChE activity in red blood cell

5,136+741
(min=1,768, max=6,493)

5,107+724
(min=1,768, max=6,493)

5,170+£761
(min=2,460, max=6,396)

BChE activity in serum (U/L)

3,1641645
(min=564, max=5,189)

3,142+621
(min=564, max=5,054)

3,189+673
(min=1,207, max=5,189)
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Background: Human papillomavirus (HPV) is common sexually transmitted in Thailand. The incidence of HPV
infection is currently increasing among adolescents and is likely to increase gradually. Senior students of the university
are prompt to start a family or working. They should, therefore, have knowledge about prevention of HPV infection

in order to reduce rate of HPV infection.

Objectives: To evaluate knowledge, attitude, and risk behavior of HPV infection. Investigation of the association
compared to knowledge, attitude and risk behavior of HPV infection of senior students of Chiang Mai University was

also focused.

Materials and methods: This study was a descriptive study. Data was collected from 378 senior students of Chiang
Mai University using questionnaire. The student were divided into three groups: 108 students from Health Sciences,

108 students from Science and Technology, and 162 students from Social Sciences and Humanities.

Results: The results were tested with a statistically significant difference at the level of p=0.05. Students from
Health Sciences had more knowledge (p<0.001) and attitude (p=0.002) than other groups. It was shown that level
of knowledge was related to level of attitude (p=0.003). A correlation between high-risk behavior and HPV infection
were found in students from Social Sciences and Humanities who had highest risk behaviors and highest experienced

sexual intercourse (p=0.006).

Conclusion: All groups of students should be developed in knowledge and attitudes about HPV. Less than
50 percent of students in each group had good knowledge and attitude. It meant that they have good knowledge and
a sensible attitude which lead to good sexual behavior.

Journal of Associated Medical Sciences 2017; 50(2): 176-186. Doi: 10.14456/jams.2017.15

Keywords: Human papilloma virus, HPV, students, Chiang Mai University
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Table 1 Characteristics of participants.
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Groups N (%)
Sum
Variables Health Science Sciences and Social sciences (N=378) p-value'
(N=108) Technology and Humanities
(N=108) (N=162)

Gender 0.400
Male 47 (43.5) 53 (49.1) 84 (51.9) 184 (48.7)

Female 61 (56.5) 55 (50.9) 78 (48.1) 194 (51.3)

Sexual orientation 0.845
Heterosexual 89 (82.4) 93 (86.1) 131 (80.9) 313 (82.8)

Gay 10 (9.3) 7 (6.5) 19 (11.7) 36 (9.5)

Lesbian 2(1.8) 3(2.8) 4 (2.5) 9 (2.4)

Bisexual 7 (6.5) 5 (4.6) 8 (4.9) 20 (5.3)
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Table 1 Characteristics of participants. (continues)

Groups N(%)
Sum
Variables Health Science Sciences and Social sciences (N=378) p-value'
(N=108) Technology and Humanities
(N=108) (N=162)
Relationship status 0.005
No regular partner and 78 (72.1) 72 (66.7) 86 (53.1) 236 (62.4)
never have sex
No partners regularly, 13 (12.0) 20 (18.5) 34 (21.0) 67 (17.7)
but ever had sex
No regular partner and 4 (3.7) 0 (0.0) 1 (0.6) 5(1.3)
having sex with another
man or woman
Have regular sexual 12 (11.1) 16 (14.8) 38 (23.5) 66 (17.5)
partners and having sex
with their partners
Have regular sexual partners 1(0.9) 0 (0.0) 2(1.2) 3(0.8)
and having sex with another
man or woman
Not answer 0 (0.0) 0 (0.0) 1 (0.6) 1(0.3)
History of a sexually transmitted infection 0.481
Ever had a sexually 0 (0.0) 1(0.9) 1 (0.6) 2 (0.5)
transmitted infection
Never had a sexually 68 (63.0) 64 (59.3) 87 (53.7) 219 (58.0)
transmitted infection
Never check for sexually 40 (37.0) 43 (39.8) 74 (45.7) 157 (41.5)
transmitted diseases
History of vaccination against HPV infection <0.001
Ever been vaccinated 16 (14.8) 1 (0.9) 3(1.9) 20 (5.3)
3 doses 11 (78.6) 0 (0.0) 2 (66.7) 13 (76.5)
2 doses 2 (14.3) 0 (0.0) 1(33.3) 3(17.6)
1 dose 1(7.1) 0 (0.0) 0 (0.0) 1(5.9)
Never been vaccinated 92 (85.2) 106 (98.2) 158 (97.5) 356 (94.2)
Not answer 0 (0.0) 1(0.9) 1 (0.6) 2 (0.5)
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Table 1 Characteristics of participants. (continues)

Groups N (%)
Sum
Variables Health Science Sciences and Social sciences (N=378) p-value'
(N=108) Technology and Humanities
(N=108) (N=162)
History of HPV infection or cervical cancer in the family members. 0.795
The family member has had 3(2.8) 3(2.8) 2(1.2) 8 (2.1)
HPV infection or cervical cancer
The family member has not 67 (62.0) 63 (58.3) 92 (56.8) 222 (58.8)
had HPV infection or cervical
cancer
Don’t know 38 (35.2) 41 (38.0) 67 (41.4) 146 (38.6)
Not answer 0 (0.0) 1(0.9) 1 (0.6) 2 (0.5)

" Fisher’s exact test, significant at p<0.05
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(Table 2)
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Table 2 Level of knowledge about HPV infection of senior students by group of study.

Groups N (%)
Level of knowledge Sciences and Social sciences Sum 1
(score) Health Science Technology and Humanities (N=378) prvalue
(N=105) (N=108) (N=162)
High (13-15) 50 (46.3) 15 (13.9) 22 (13.6) 87 (23.0) <0.001
Moderate (10-12) 51 (47.2) 62 (57.4) 86 (53.1) 199 (52.6)
Low (0-9) 7 (6.5) 31 (28.7) 54 (33.3) 92 (24.3)
X =10.9 (3- 15), SD=2.1

" Fisher’s exact test, significant at p-value <0.05
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Table 3 Level of attitude about HPV infection and prevention of senior students by group of study.

Level of attitude about Groups N (%)

HPV infection and Sciences and | Social sciences Sum ,

i Health Science p-value
prevention (N=108) Technology and Humanities (N=378)
(score) (N=108) (N=162)
Good attitude 28 (25.9) 13 (12.0) 18 (11.1) 59 (15.6) 0.002
(>42.40)
Moderate attitude 72 (66.7) 74 (68.5) 112 (69.1) 258 (68.3)
(34.62-42.40)
Bad attitude 8 (7.4) 21 (19.5) 32 (19.8) 61 (16.1)
(<34.62)
X = 38.5 (27- 50), SD = 0.4

" Fisher’s exact test, significant at p-value <0.05

wnAnsasiwasunuwsaaidusasaz 37.8 (waTe
F0882 67.8 LATIWARDY 3088z 32.2) Lasdwndny)

'
A

nddmauguauninnin 5 au Jouar 5.8 ANANENT Y
mjamﬁLWﬂé’&Jw"’uﬁ‘LLﬁﬂ“ﬁqamdamﬁ'wmzﬁl,w«ﬁé'ww‘"uﬁ

A v& A a v o & v a a 0
AolTaudiSudinagunus sasaz 87.6 Swndnssunsls
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iwasiWBTIiLYAnaaun liliguasan (Souaz 64.3) (Table 4)

Table 4 Risk behaviors associated with HPV infection of senior students by group of study.

Groups N (%)
Sum
Variables Health Science Sciences and Social sciences (N=378) p-value'
(N=108) Technology and Humanities
(N=108) (N=162)
Sexual experience 0.006
Ever had sex 32 (29.6) 35 (32.4) 76 (46.9) 143 (37.8)
Male 20 (62.5) 28 (80.0) 49 (64.5) 97 (67.8)
Female 12 (37.5) 7 (20.0) 27 (35.5) 46 (32.2)
Never had sex 76 (70.4) 73 (67.6) 86 (53.1) 235 (62.2)
Male 27 (35.5) 25 (34.2) 35 (40.7) 87 (37.0)
Female 49 (64.5) 48 (65.8) 51 (59.3) 148 (63.0)
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Table 4 Risk behaviors associated with HPV infection of senior students by group of study. (continues)

Groups N (%)

Variables Health Science Sciences and Social sciences (Nil;r:s) p-value'
(N=108) Technology and Humanities
(N=108) (N=162)
Age at first sex X =18.6 (10-24), SD =24
Frequency of sex X =4.3 (1-20), SD =4.3
Number of sexual partners in a lifetime 0.014
None 76 (70.4) 73 (67.6) 86 (53.1) 235 (62.2)
<5 peoples 25 (23.1) 31 (28.7) 60 (37.0) 116 (30.7)
>5 peoples 7 (6.5) 2(1.9) 13 (8.0) 22 (5.8)
Not answer 0 (0.0) 2(1.9) 3(1.9) 5(1.3)
How to use a condom during sexual intercourse (Men only) 0.827
Since having sex 17 (85.0) 25 (89.3) 43 (87.8) 85 (87.6)
Only ejaculation 1 (5.0) 0 (0.0) 2(4.1) 3(3.1)
Not using condoms 2 (10.0) 2(7.1) 2(4.1) 6 (6.2)
Not answer 0 (0.0) 1(3.6) 2 (4.1) 3 (3.1)
Behavior of condom use (Men only) 0.616
Always use 14 (70.0) 18 (64.3) 29 (59.2) 61 (62.9)
Often use 2 (10.0) 7 (25.0) 10 (20.4) 19 (19.6)
Rarely use 3 (15.0) 1 (3.6) 8 (16.3) 12 (12.4)
Never use 1 (5.0) 1 (3.6) 1(2.0) 3(3.1)
Not answer 0 (0.0) 1(3.6) 1(2.0) 2 (2.1)
Having sex with someone other than a partner 0.002
Always 1(3.1) 0 (0.0) 2 (2.6) 3(2.1)
Often 3(9.4) 0 (0.0) 0 (0.0) 3(2.1)
Rarely 10 (31.3) 6 (17.1) 25 (32.9) 41 (28.7)
Never 17 (63.1) 28 (80.0) 47 (61.8) 92 (64.3)
Not answer 1(3.1) 1(2.9) 2 (2.6) 4 (2.8)

" Fisher’s exact test, significant at p<0.05
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Table 5 Relationship between knowledge and attitudes about HPV infection of senior students.
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Total 59 (15.6) 258 (68.3) 61 (16.1) 378 (100.0)

" Fisher’s exact test, significant at p<0.05
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Abstract

Background: Clostridium difficile infection affects people who have been treated with antibiotics and long-term care

facilities. C. difficile release two protein toxins, toxin A and toxin B that are the major virulence factors. C. difficile
plays important role in hospital-associated diarrhea around the world with wide range of clinical symptoms from

asymptomatic carrier, mild to severe diarrhea, colitis, pseudomembranous colitis.

Objectives: To investigate the prevalence of toxigenic C.difficile by multiplex PCR and to determine antimicrobial

susceptibility of C. difficile isolated from diarrheal patients using agar dilution method.

Materials and methods: A total of 49 isolates of C. difficile from stool specimens of diarrheal patients with suspected
antibiotic-associated diarrhea during 2012-2015 were included. Detection of toxin genes by multiplex PCR and

minimum inhibitory concentration (MIC) by agar dilution were performed.

Results: C. difficile isolates were classified into three groups according to toxin genes found as following 1) negative
detection of types A and B toxin genes (A-B-) (29 isolates, 3.36%), 2) negative detection of type A toxin gene but
positive detection of type B toxin gene (A-B+) (14 isolates, 1.62%), 3) positive detection of type A and B toxin genes
(A+B+) (6 isolates, 0.69%). Binary toxin genes were not found in any isolate. Results of MIC for 9 drugs were as
following; all isolates were sensitive to vancomycin (MIC 0.25-1 pyg/mL) and Metronidazole (MIC 0.25-2 ug/mL). All
isolates were resistant to clindamycin (MIC=8 to >256 pg/ml, MIC5,=32 pg/mL). Approximately 65.7% of isolates
were sensitive to moxifloxacin (MIC 1-4 ug/mL). Most isolates were sensitive to tetracycline (MIC<0.125-4 ug/mL) and
sensitive to chloramphenical (MIC 0.25-8 pg/mL). Antimicrobial susceptibility test of levofloxacin, gemifloxacin and
erythromycin were performed without criteria of breakpoint, MIC of these drugs were obtained as followings: 2 to >128 pg/mL
(MIC59=4 pg/mL), 0.5-32 pg/mL (MIC5¢=1 pg/mL) and 0.125-128 pg/mL (MIC5y=2 pg/mL), respectively.

Conclusion: Antimicrobial susceptibility and toxin production of C. difficile are useful for monitoring the severity of
disease and rate of resistant to antibiotics. The study found that the majority of metronidazole and vancomycin were
effective for treatment of C. difficile diarrheal infection in Thailand.

Journal of Associated Medical Sciences 2017; 50(2): 187-196. Doi: 10.14456/jams.2017.14
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nauazanaday: Midae Clostridium difficile YnlAiialsadeszuunisdasannis lastawzionldsy
aa v o o \ a a a a A a a
o JTusluszazanuazndasinagluanuuinmgunmwduianuiu a3 2 oila Aaziia A waz B Aidu

Uadunannalsa C. difficile iluainguaslsariasdolulsneualasfionminsadinnainnansaue ligunss
aufisfanisfiasfuatneguuss uazvildiinenismed ld wwu iz ldlngidniay

Janilszaea: LRanMenTRaveIgIREaI83T muliplex PCR uazwianulivasse C. difficile Muan’le
nnFdianvesnielinganzindesy jFiuzd1835 agar dilution
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Fuunia C. difficile wazaIIULNTRAVEIFNINBAI8IT multiplex PCR uaznasauayhvasgadesnydjiius

v ad

@837 agar dilution

HANNIAN®T: Swunde C. difficile lddwin 49 leloan usrsunsoutseandu 3 na;mnwﬁmaaﬁuﬁ
MAUANTRIIETAYE tawA 1) ﬂa;uﬁvlajwuﬁuﬁmu@miaﬁ”wmsﬁwnﬁﬂ A sz B (A-B-) 37w 29 lalaian
(Fa8az 3.36) 2) mjuﬁwuﬁuﬁﬁmu@mm‘fwmiﬁwwﬁ@ B (A-B+) $1u3u 14 lalmian (Sauaz 1.62) uaz 3) ngal
AnursdufimruansaiomIfssia A uas B (A+B+) 31w 6 lalaian (Sauas 0.69) linuigafinGassis
WU binary toxin ianaseunuhueside C. dificile Awsniwizigelddonyifus 9 siia wudr ynlaloan
fanuldasn vancomycin (MIC 0.25-1 ug/mL) Waz metronidazole (MIC <0.25-2 pg/mL) nn”LaIsmaw’Lﬁwa?Taeiam
clindamycin (MIC 8->256 pg/mL) Sasas 65.3 vaslelaaniinasoulwnalados moxifloxacin (MIC 1-4 pg/mL)
lalaanaulngldasn tetracycline (MIC<0.125-4 pg/mL) uaz chloramphenical (MIC 0.25-8 ug/mL) M3nagay
aw'lada levofloxacin, gemifloxacin waz erythromycin ¥ilas lifinasivasdrunasgrulunisudans wudaen
MIC 2a9enimanHtagluzag 1->128 pg/mL (MICsy=4), 0.5-32 pg/mL (MICsy=1) U8 0.125 - >256 pg/mL (MICs;=2)
ANEAL

asduanis@nsn: mimaa‘mﬁuai’wamiﬁmmzﬁnmmw"l,waaL%a@iamﬁmqa%wLﬁuﬂiﬂwﬁé’m{mﬁﬁzfa
mwgumﬂumsﬁaIiﬂLLa:a”mﬁms@'iva@iamﬂg“"fmuwau%a C. difficile miﬁﬂﬁmﬁ%ﬁwuﬁL"ﬁ?admsl,mgvlaiﬁmm
sun3nlumIaImIREITEG A Ua B Wazwuingn metronidazole uas vancomycin Wnenigsnsduszansnm
mminslfﬁe?m%‘u%'ﬂmkﬂqﬁﬁm:s"mﬁl,ﬁ@mﬂmiﬁ@L’%Ta C. difficile ludseinalng'le
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ﬁ'lﬁ'lﬁ'zy: Clostridium difficile, agar dilution, minimum inhibitory concentration (MIC) ﬂ’J’qul,’madL%a@iami@T’mqa%w

Clostridium difficile (C. difficile) \JWUUANISHUNTNLAN
3uris Tisasmsaandanlunisady swsosialas
Anudannutonuazanudunsa ﬁﬂﬁayfl,uﬁol,nﬂﬁau
Idwunansidenanisd’™ nsdaita C. difficile WA
#83zUULa8NANT Wﬂ@“’lugﬂwﬁ%ﬁ'ﬂmﬁ'ﬂmﬁaﬂm
Ufuziunmuu pfiusaaiwauzenda normal
flora ﬁﬁagﬂuéﬂﬁ we C. difficile nwaasnladsa1u1sn
WANUSu Az E319813WE enterotoxin uangrinld
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q'«mszimmzmaﬁmmi pseudomembranous colitis 1 *°
LﬁaamﬂmmsnNﬁmmiﬁwﬁéﬁﬂ“@ﬁa toxin A (enterotoxin),
toxin B (cytotoxin) LLaZ binary toxin %dﬁ’muﬂm‘mﬁﬂﬂﬂ
Sl tcdA, tedB uaz cat us1aL®’ ﬂqéagu“u C. difficile 3@LT%

=

Uy nialulsaweunade g IwTzauInLnInIzang
uazvi i sdruinuindassudsemugnd fiuenie

U

[

AR THRGE GG LITGER TSI LA RAN LRIV RIBING B

fialiAnTagauiliiusanILT 1T Tud a.¢. 2010-2011
ﬁ;‘QjTﬁm%a C. difficile 10,414 318 8A8331N 33,442 318 14
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awigawinm JiAaise C. difficile aNNAY 336,000 A Uaz
Idifudiats 14,000 audel® Mouvasdszinadyu
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@5317 1ud w.@. 2554 wu CDAD Souas 12.3 uac
=2 o o ¢ 15 A&
NNIANEIP0IaNINUTUazAM:'® NAN®1 CDAD u
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mulu 24 ou. Ngannd 4 °C ladsfiswasl Juanisusn
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mswnzAsside C. difficile NnAatsgszYaithe

LWW$L§UJL°‘§QI@]£|1°E alcohol shock technique® Tag
HRNAI8EN9TTL absolute ethanol lusasan 1:1 79137
puMNAVaIUL 1 Flag MNTREEFIaE9aIUNIINT
LgﬂdL%a Wilkins-Chalgren blood agar : WCBL (CM 619B;
Oxoid England) streak plate uasvamwizigeluanizly
81N1F (anaerobic jar ‘ﬁlﬁ gas generating kit L& anaerobic
indicator) 'ﬁ'qmwgﬁ 37 °C w1 48 $2lus Taladlvas
C. difficile Ma3nyun plate WCBL Sianmmizuun fimdmu
wi vouwdnagesnlsy Snfuvesans para-cresol luidl

hemolysis zone

msﬁgaﬁﬁﬁwﬂmL??aﬂ1aaga%15ﬂﬁﬂ

\Be C. difficile fou@adunsuLIN \aRgUvian
aiwavaiyulagldsmmpimad (oval subterminal spore)
LRauile mﬁ'ﬂaiamﬁwmanﬁmmmzﬂqaim Trow s
wadiuadanaaioiaandu lalavladiosgdn aruqu
amnwlasniaraseuansuzlalafiuazguaudanig
Fedvesida C. difficile Mwiziassldanndlagng
\WSsnibuiuiTeanasgu C. difficile ATCC 43255

ms‘nﬂaanmm&ul’maaL%”miaa'm?f'mqa%wé’f'm%%
agar dilution method

maaummvl’rnam%a@iamﬂﬁ‘%‘mz 9 7ha Usznauaie
vancomycin, metronidazole, clindamycin, cholramphenical,
moxifloxacin, tetracycline, levofloxacin, gemifloxacin LLag
erythromycin lagld Clostridium difficile GAI10029 ua
Bacteroides fragilis ATCC 25285 Lﬂm%amuqu aoit
Subculture Ha C. difficile T le pure colony U WCBL
01y 48 T2l 1°ﬁ°”lﬁw°uﬁ1§ﬁﬂi’1ﬂmﬂL%aijwm"'ﬁ?aajmﬂu
Brucella broth f@]l‘lﬁﬁﬂ’muﬁu 1 McFarland lagld
colorimeter #3alfitUNy McFarland standard 13ilad
ﬂi’]ﬂﬁ]’]ﬂL%ﬂ@@]L%ﬂﬁﬂ%ﬂﬂ’n&l"lqiuuﬁ’l 2 fiasaay laadslu
inoculator uastAiNdUWIIvasLTeln inoculator 1it Ll
lﬁL%aLLGtL%ﬂ&ﬂ@]ij’mﬁ]uﬂiULLﬁ’J dtiasas replicator
¥m3 inoculate 188U Brucella sheep blood agar f
lsonanududusne g ush aniudy plate 7 37°C lu
anazlfanme Wunm 48 alus dwuwaimﬂg’ju%aﬂqﬂ
mm%tyﬁmmﬁwﬁuiﬂLLazu”uﬁﬂwazz e MICs, Uaz MICq

190 Journal of Associated Medical Sciences

N1IA9IIN toxin genes wegide C. difficile T
multiplex PCR
msaﬁ'mmsﬁ'nqnswmnﬁmsha!,%”a C. difficile
ﬁwvl,aismawﬁwnvlﬁmn@”’;aﬂ’mqamszmaa;&”ﬂm
LLa:ﬁgﬁ)ﬁLLﬁTTjuﬂm%a C. difficile n1WzLAnaln
Wilkins-Chalgren broth ﬂuluama:vﬁfmmﬂﬁqm%gﬁ
37 °C ww 48 Talug ﬁnL%ﬂﬁL%’%ﬁgLﬁuImauﬂuﬂ%wwms
1 Iﬁaﬁﬁm toldnaaa microcentrifuge 1WA 1.5 AaAAAT
Juanaznaniiala1ui3a 10,000 rpm (Spectrafuge
Labnet international Inc., USA) #1110 N Q@a"mlqﬁya
AA1UaNandly normal saline Usanas 1 adans Yufl
A214157 10,000 rpm w1 10 WA Qﬂdaulaﬁa &Na DNA
MNAZNOUTITENEN lysozyme W& proteinase k* N
\fiu DNA 147 20 °C

mnﬁummﬂﬂ'%mmmsﬁ’uqnsm

llwswas 3 @;ﬁ'aammu‘[m Lemee uazAmi®
(lwswa¥ tpi 18 PCR product 1ua 230 bp lwsiaes tcd-A
(f13N30A52988UMNILAA deletion Basfn ted-A) Loy
wug A- 1# PCR product 71619 110 bp L‘%‘vaa'mw”uﬁ A+ 1
PCR product 211a 369 bp 'lwstues tcd-B 1% PCR prod-
uct 2U1a 160 bp) La3BuEIBNENUTUAT 25 pL Usznay
e 0.5 pM lwsiwas, 0.2 mM dNTPs, 2.5 mM MgCl,,
1X PCR buffer, 0.5 U Tag DNA polymerase (Promega,
USA), DNA template 1 pL tRNUSNosnsWkgnamsasisLades
PCR thermal cycler (Multigene Labnet International Inc.,
USA) Usznausatuaat pre-denaturation 95 °C 3 w17l
40 790289 denaturation 95 °C 30 3417 annealing 55 °C
30 AWM extension 72 °C 30 w7 uax finakextension 72 °C
7 wift aququamnwlasld C. difficile DMST 16180
(A+B+) 8 PCR product 111@ 230, 369 WLaz 160 bp Was
C. difficile DMST 47766 (A-B+) i PCR product 2@ 230, 110
W8z 160 bp

MIATIIN binary toxin Va9l C. difficie 18 lwswes
24 feenuuulay Samie wazAnE? UszNaUMLMIATIAN
&% enzymatic (cdt-A) Trlwsiwes cat-A 1% PCR product
U@ 376 bp WAZEIW binding component (cdt-B) 1% wsiwas
cdt-B 1% PCR product 211e 475 bp
153105 25 pL Usznaude 0.15 pM lwswas, 02 mM dNTPs,
1.5 mM MgCl,, 1X PCR buffer, 1 U Tag DNA polymerase
(Promega, USA), DNA template 5 pL tAndSunos

VAT NRIUH Y

miﬁuqnsswﬁwm%ad PCR thermal cycler (Multigene
Labnet International Inc., USA) UznaudIsTuaan
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pre-denaturation 94 °C 5 w11 30 JaUVa4 denaturation
94 °C 45 w1l annealing 52 °C 1 w171 extension 72 °C
1.2 w1l uag final-extension 72 °C 10 #11l AILANATANN
lawld C. difficile ATCC BAA-1805 (cdt-A + cdt-B+) &
PCR product 141@ 376 bp Was 475 bp

nMswiaesge C. difficile MNA081999152VDY
éﬂ’ammzn’limi'ﬁm’l toxin gene W89 C. difficile
Taa3s multiplex polymerase chain reaction (mMPCR)

miﬁﬂwmﬁfg\iﬁﬂumﬂﬁuﬁmzhaqam‘s:mn
Tsanentnautsan 39niaann uazlsswenunanszuninm
WmIaaunyEwivd we. 2555-2558 HAMSIANZA LT
C. difficile mﬂ@ﬁaamqamiwaagﬂamua:msmmm toxin
gene 289 C. difficile NTSININLNANIFOILAS S1UUn
auWE WUBa C. difficile dedEmnzaadalu 49 T
nnvavue 862 T (fawa: 5.68) L toxin gene LU
A-B- 31w% 29 8 (308 3.36) UULU A-B+ d1uak 14
(30982 1.62) UAZLUL A+B+ 41U% 6 318 (3088 0.69)
Lﬂu@"ﬁaﬂ"}amﬂpﬂﬂmmﬂ W% 26 318 INABEITE
Yanua 421 (30882 6.17) Qﬂmm@oﬁwmu 23 718 9N
@ﬁaaha;jﬂ'mmﬁm%%m 441 7y (F098z 5.21) (Table 1)
S ATEALDNUAEIe0ENI6I5E

ISOWEJ’]‘LI’]QLLliﬁa@I : ATIANWLLT C. difficile §183%

LWW:LgﬂoL%alupjﬂm T 23 1Y mmjﬂ’mnﬁ%m 381 Mo
(30882 6.04) 1w toxin gene WU A-B- 31w 11 318
(30982 2.89) UL A-B+ 914710 7 T (Touaz 1.84) uas
LUD A+B+ 1 5 T (Sawaz 1.31) Lﬂu;gﬂm"my 11 98
INFIBEMLRINUG 185 TNY(Fua 5.94) Djﬂ’l&l%tﬁd
12 T8 mn@‘i”;amugﬂ'wmﬁmﬁ%m 196 T (3088T 6.12)
(Table 1)

NNIAIIVAN toxin genes Mo3T mPCR lagsuun
an O e, e wazunasanasng iuesil O wa. 2555
asNLLEa C. difficile mﬂpjﬂmm@a 1 78 (Fa8az 3.70)
I toxin gene UL A-B+ 9 w.q. 2556 amawLLEe C. difficie
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Table 1 Identification of C. difficile by culture method and detection toxin genes by mPCR which classified by sex and

hospitals.
Total Maesot Hospital Prapokklao Hospital
Positive Toxin genes Sex Positive Toxin genes Positive Toxin genes
Sex Sex
(%) | aB- | AB+ |A+B+ | AB- | (B | aB | AB+ | A+B+ (%) | AB- | AB+ | A+B+
Male 26/421 | 16/421 | 7/421 | 3/421 | Male | 11/185 | 6/185 | 3/185 | 2/185 | Male | 15/236 | 10/236 | 4/236 | 1/236
(6.17) | (3.80) | (1.66) | (0.71) (5.94) | (3.24) | (1.62) | (1.08) (6.35) | (4.23) | (1.69) | (0.42)
Female | 23/441 | 13/441 | 7/441 | 3/441 | Female | 12/196 | 5/196 | 4/196 | 3/196 | Female | 11/245 | 8/245 | 3/245 -
(5.21) | (2.94) | (1.58) | (0.68) (6.12) | (2.55) | (2.04) | (1.53) (4.48) | (3.26) | (1.22) -
Total 49/862 | 29/862 | 14/862 | 6/862 | Total | 23/381 | 11/381 | 7/381 | 5/381 | Total | 26/481 | 18/481 | 7/481 | 1/481
(5.68) | (3.36) | (1.62) | (0.69) (6.04) | (2.89) | (1.84) | (1.31) (5.41) | (3.74) | (1.46) | (0.21)

Positive = C. difficile was found.

Table 2 Identification of C. difficile detected toxin genes by mPCR which classified by sex, years and hospitals.

Maesot Hospital
Sex 2012 (%) 2013 (%) 2014 (%) 2015 (%)
A-B+ Total A-B- A-B+ A+B+ Total A-B- A-B+ A+B+ Total A-B- A-B+
Male 0/11(-) | 3/42(7.14) | 3/42(7.14) 6/96(6.25) | 2/96((2.08) | 2/96(2.08) | 2/96(2.08) | 2/36(5.56) | 1/36(2.78) | 1/36(2.78)
Female | 1/16(6.25) | 3/51(5.88) | 1/51(1.96) | 1/51(1.96) | 1/51(1.96) | 5/80(6.25) | 2/80 (2.5) | 1/80(1.25) | 2/80(2.5) | 3/49(6.12) | 2/49(4.08) | 1/49(2.04)
Total 1/27(3.70) 6/93(6.45) 11/176 (6.25) 5/85(5.88)
Prapokklao Hospital
Sex 2012 (%) 2013 (%) 2014 (%) 2015 (%)
A-B+ Total A-B- A-B+ Total A-B- A-B+ A+B+ Total A-B- A-B+
Male 0/9(-) 3/72(4.16) | 3/72(4.16) 8/103(7.76) | 5/103(4.85) | 2/103(1.94) | 1/103(0.97) | 4/52(7.69) | 2/52(3.85) | 2/52(3.85)
Female 0/6(-) 2/53(3.77) 1/53(1.88) 1/53(1.88) | 4/132(3.03) | 3/132(2.27) | 1/132(0.76) 5/54(9.25) | 4/54(7.40) 1/54(1.85)
Total 0/15(-) 5/125(4.0) 12/235 (5.10) 9/106 (8.49)

Table 3 Minimal inhibitory concentration (MIC) of C. difficile against 9 antimicrobial agents.

MIC (pg/ml)

No.

of C.difficile isolate %)

Drugs Range 50% 90% Susceptible (%) Resistance (%)
Tetracycline <0.125->128 2 >128 40 (81.6) 9 (18.4)
Chloramphenicol 0.25-32 4 8 47 (95.8) 2 (4.2)
Metronidazole <0.25-2 1 2 49 (100) 0
Clindamycin 8->256 32 >256 0 49 (100)
Moxifloxacin 1-32 2 32 32 (65.3) 17 (34.7)
Vancomycin 0.25-1 0.5 0.5 49 (100) 0
Erythromycin 0.125->256 2 >256 NA
Gemifloxacin 0.5-32 1 16 NA
Levomycin 1->128 4 >128 NA

NA= No standard values for interpretation
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Effect of isometric handgrip exercise on blood pressure

in pre-hypertensive women
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Objectives: To determine the effect of isometric handgrip exercise on blood pressure in pre-hypertensive women.

Materials and methods: Pre-hypertensive individuals which were diagnosis by physician aged 40-59 years
(n=42) were included in this study. Participants were randomly assigned into two groups: control group (mean age
48.10+5.76 years, n=21) and exercise group (mean age 50.00+7.01 years, n=21). In the exercise group, subjects
performed isometric handgrip exercise at an intensity of 30% of handgrip maximum voluntary contraction at a rate of
2-minutes holding followed by 1-minute rest interval for 4 times, frequency 3 days/week for 4 weeks. Resting blood

pressure were measured pre- and post-intervention period.

Results: After training with an isometric handgrip for 4 weeks, resting systolic blood pressure and diastolic blood
pressure were significantly reduced compared to baseline blood pressure (p<0.05). Moreover, after 4 weeks
the exercise group had statistically significant lower systolic blood pressure than control (p<0.05). Mean arterial
pressure in the exercise group was also reduced (-3.1%, p=0.002) compared to pre-exercise period. At the end

of intervention, mean arterial pressure in the exercise group was significantly lower than that of control (p=0.038).

Conclusion: Resting blood pressure in pre-hypertensive women was reduced following isometric handgrip exercise
for 4 weeks.

Journal of Associated Medical Sciences 2017; 50(2): 197-208. Doi: 10.14456/jams.2017.19

Keywords: Isometric handgrip exercise, pre-hypertension, blood pressure, exercise
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Figure 2 Systolic blood pressure and percentage changes of systolic blood pressure in the control and exercise group (*p<0.05 compared with

control group post-exercise, * p<0.05 compared with exercise group pre-exercise).
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Figure 3 Diastolic blood pressure and percentage changes of diastolic blood pressure in the control and exercise group (Tp<0.01 compared

with exercise group pre-exercise).

v

wannigInuinniseaniadnialasliussdu
wuuinSenvaradatdndszirluonaradasiwand
‘ﬁ'mwm‘”ulaﬁ@]agjlmm"‘m‘iamﬂumw@”ﬂaﬁmqa 69
gursnaaninuanlafnauasiadsamewnlaag1ed
WA Iata (Figure 4) lagnuindianuaulaiauas
Wwasanadtilalsuufisuiutensansiainioyszunns

3.1% (NaudanmaIny 92.46+5.48 Hadluaitsan was

Journal of Associated Medical Sciences

ganmaIMe 89.5145.34 Aadluasisan; p=0.002) vmn

' a ') ' A = a )
TiwumawdousduanammipnduenuauidiaiSeuiisuny
ANNAnlaRaLadafufianaaninaIney (p=0.689) Liia
fugalsunsunseniaimonuihanudulaiauasais
luanmminanguninaanmaimelaslgissdmuuuuiniaia
dodadddniamadaslunduaivquadfitbie
NNANG (p=0.038)

Vol. 50 No. 2 May 2017 203



105 -

100 -

|

90 -+

85 4

Mean arterial pressure (mmHg)

™

IR Control group
[ Exercise group

Pre-exercise

Post-exercise

1

-2

% Change in mean arterial pressure
A

-8

Control group

Exercise group
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= ¢
?i)'limﬂaﬂ’liﬁﬂﬁ'l

< X =

nsfinmassiuaasfonanidszgndliiniasia
A A o & o A A AN o A

w3sdudavasnaruthan wawdunIaslanldinaaan
masmelasliussdiuuuuinsideseaia laoldrzazian
Tunsfnuduws 4 gUans wazidunsigulainldiog
lumtindaasaies 11 Wil MIANEIWLIIMIaanmaIme
TaglFussdrunuuinSedearasaidutszinluorsasng
wangafifianuaulafialuinmsinenanudulafiags

lanuanlaradalafnuazanuanlafalaafuana

204  Journal of Associated Medical Sciences

myenenitlegliAndsls ansawuasniseaningsme
wuuinsedenlinaliwn udsansaaaainueulafia
Tuan maﬁmnéjuﬁi:ﬁumwﬁuiaﬁ@aglm:ﬁuﬁau
uanudulafagsled

v o
= v

HANSANBIASIRFEAASaIR LIS BRI T
AnsnavadniseaniadnielasliissduuuuinIag
doflodsltussduanayseinnumindszanas 30-40%
PasnNnumNITagIgavadusiduiie dn 3 Judadlani
Wuszazim 8 sladnuinanuanlafaLas e nnanss

Vol. 50 No. 2 May 2017



Uszum 8% LLﬁﬂdlﬁLﬁuﬁdﬂiiﬁﬂ%ﬂ’]W%adE}ﬂﬂiﬂnu
massanfasmefina i (Urzanm 60 UIN) UL
asnuaunTolunstisannuawlafia® wanani
nsdnsAsanun1sinesndiasnislasldused
wuinsasaeioluanmatasndanuaulafaluinost
ﬂ'amﬂumwﬁuiaﬁ@qdLmznjﬂmmmﬁuiaﬁ@gm&d
IneuasRT kL shenadilafadaladnaaas
WA 13 Safwasdsen duanuanlafiauasiadvans
Uszanm 15 Sadwasisan® vasfinamisaanualaia
El,u;j’ﬂaﬂmmm”uiaﬁ@lqdﬁvlﬁ%'umwuiwmmm@”ﬂaﬁm
Faladnanasiads 4% anuaulafauasanaslszuno
3.4%% muwamsaanﬁwé’amﬁluﬁgﬂmmmﬁﬂaﬁmgq
(euaMuaUlaRadalasnsudwaiy 146:11 SaaiuasLlson
amnusulafialouaslafnisuduads 9047 Sadwasisen)
wuneewaulafadalaananadady 9.7% anualaia
lawasladnuazanuanlafauasiadoansy 2.3 uaz 55%
oL’ wonanidszinsnwlunisaaanusulafia
luraennuasnseaniainmalaslsussmuuuuinsadns
@T’JUﬁaﬂ'ﬂgrmmmlug&l’ﬁﬁmwu@”ﬂaﬁ@lﬂﬂﬁﬁ’salg
mMIAnsARIwNTes Millar uazamzluid 2007
lanonudsnnusN AR SINNHUIZR I AN LaRe
FalafnnounsanfiININIUALUILAUNITANAIVE
anuaulaiadaladnwasniseanniadniolasls
Us9FMLLUINSIReede FliAuinssauanueuladia
fansantisin1otdulessAinafeTzAUN1TaAAY
AnuanlaRanasaaniiadinie nIeananad lainszau
msa@mmﬁ'ﬂaﬁ@mmmwuvlﬁ“ﬁ'@Lamslurjﬁmwm”ﬂaﬁ@
%aimﬁﬂﬁauaaﬂﬁw&ﬂwﬂﬁﬁwga §if%) ;jﬂmmm@”u‘[aﬁmg@”
Wudiviaulainszaunisaaniuaunlafianionss
mysanmadmelasltiussmuiuuiniamsmedadulszan
4 flailumsfinmasiiifodunmayfowdsfiddosan
aﬁfuagumsﬁﬂmﬁmumﬁ'ﬂmmﬁammm@”ﬂaﬁm
Talaanfanas 2 Jaawasdsensanaaansiialinmalang
Tsanalalalsuns uazlsavneaiionanas®
nalnftAsateslunisanaituanlafianas
misandasnelasltusimunuuinsifacmisie 819
afunwldannisdivauganisriiuvasszuulszan
saludd TaonsAnsnfEwN Ui IRN M1
°naaszuuﬂszmﬂwwsws‘ﬁuwwmﬁﬂﬁmuqumiﬁwmmaq
w1la (cardiac vagal index) lugigiany™ nsuSuaugavas
anuudsnuvasanuanlafia (blood pressure variability)
sl,u;jﬂ'aﬂmwﬁ'ﬂaﬁ@qaﬁaanﬁwé’amﬂﬂﬂﬁljaﬁm

= v v A 13 tﬂl a 1 1 3
LULINTANABU "™ mMatddsnidasainanssnaaamIvines

Journal of Associated Medical Sciences

22372 UUUTERINTUNINGN L TUNNIUARBENITALIN
AINITIANH9TUIT2VUYUTEFINTUNUNGN WL
F2UUUTLENWITIBUN NN UaaaIL T U N U
fagnwuldluglisainuaulafiags® srufiagnd
mwu@”ﬂaﬁ@lummwfﬁaumm@”ﬂaﬁmgo“ N3N
TeUUUTEaMBNNUNANNIBNINAK I wanandKa
' A o A o o Yo, A
danmalAunutasanuanlarausd gadulauaassy
IfiAaaNIRnI8289078732 (target organ damage)
aneln?® @T\aﬁfumiﬂ{uam;amﬁﬁwmu*’uaaizuuﬂizmﬂ
A A Pz 1 % a
snuwwm@ﬂﬁm,ﬂmmLﬂmmﬂumsmuqumwmﬂam
KAEMIAAANUFLIIMIAA l3AUaITULRI lalasnaaaLEaa
nmIdsudyaninuseinasalisaaiaduan
4 49 v a A a “ 7oA
nianalnilfesuruUszansanlunisananuanlasie
nasnisaantiainelasltusidruuuuinSeaaiuie
Lﬁaqmﬂm’szﬂ’mum”uiaﬁ@]gjoﬁ'ﬂﬁﬂﬁmsﬁwmu
A PN a6 X A =
YINRBALADANAUNGZ AITANBINHIBNITIHINUD I
AMNFNNBTLTINNEHWIZRINIANawlaRadrIaan
Loy . . ,
ANVDULRZAIMTVLN8AIVDIRAEALREA (flow mediated
. . A L g o
dilation) G9lFUITNTVINIUVRIRREALEEA NANNIANE
AanaIuRAIlALFERIINIIN WY IRRaALRaNAAUNG
@numwu;umwaomazmm@”ﬂaﬁ@ga” YULNNNIANEN
ﬁmumaﬁuagu'jwmiaanr‘hé’amﬂIMl"ﬁLLN@Tﬁu
& o % A A A o A 10,28
LULLNSIANNM BN I NALANNTVLN LAV INAEALREA '™
=3 1 =1 s o A
ﬁmawaﬁiﬂ’smmiﬂsuﬂgdmimmwma:maamaa@]
luarsauaIneanmaimealagltussduiuuinisise e
' = = A (% o @
atndlsAeny Sunsnesunenullsunsumsiineanfmasme
TaglussdrunuuinSeassuianinaanainuaulana
ud Liwumaasuulasmsvhausassuudssannduningn’
= ' A o A 29 &
009l UL Y8 IN13VN A1V INROALEDAZ A9
= P A A A o o A
F90n9dnalndug MiAsdeslunisaaniuaulafia
annsaaniasnialasliussduuuuinSeaaalsie
=3 % = a o 1 SR K = 6
edasAnuITudald Mudsdnmndszlomivasnisean
ﬁwé’qmﬂgﬂLLuu@”\mdn@iaaminmwmdmﬂuﬁmﬁu6]
U lominandinuasmIansnassh Aa 819319
ﬂszqﬂﬁmsaanﬁwé’qmUimlﬁnwﬁmmuLﬂ?dﬁw
v =1 Q/ =) U ] 3
drpdaniltlunisaaaiuanlafala aglgbsnaiy
MIANHIATIRITDINNAAD TeAUANUAULARAVBIDRIRIAT
Imm’i'ﬁ'yLﬂumjwﬁaglummsﬁﬁaumm@”ﬂaﬁmja 29079
& o a 1o =3 & ' =S
AUHANTAAANNALIARAA 16 LiTalan nMsAnsaTIsallds
= o ! a a o A 4
miﬂﬂmlugﬂ’s paNUAKlaRA lITzALEN9 9 LNaLTe Lol
o ) Aa = E X M oa =
myilltneedin waznmsdnsasangsliladnisdnm
nalnlunisaaanuaulafavasniseandiasnmulasls
o & @ 1Y A & o ' Ao
WIIFIRLULLNTIII s 39vinlu lainTuna lnfiuita

Vol. 50 No. 2 May 2017 205



lumIsaanuanlane LLaf:ﬂ'\mmwamiﬁﬂmiuﬂéu"ﬁw
018U Mwiiemadannarisiialdzuisniing

v J
msﬁnmmam@uLLazmminvl,ﬂﬂszﬂqﬂ@ﬂ"ﬁwlmnﬂmu

dsluan1s@nE

mIsanmasmelasliusiduuuuinismadioile
Wudsesuduna 4 slardarsussdruszaudiunais
fuarnlwdnanuaulafialuorsaiasndanuauladia
agﬂummﬁﬁﬁauaawum”uiaﬁmg&aﬂao miaanﬁﬁé’omﬁgmmu
sansdumsaanmasmeildimss san udssaun
liualunisaaaiuauladiald 3s019ldiduzduny
maIsanmaIm sm’mLﬁ'amﬁialﬁa@LLazmuqumm@”ﬂaﬁmgo
saufivenatasaatasuidsslumaiialsaluszuuusasiale
LaTRRALRaA l1aMIAR

206  Journal of Associated Medical Sciences

naanssulsen@

POUWITLAMNUARUABUNITHITLIN
AnzINARANIWNNE  WAINENRDVOUNTL VALNWITAT
wwndndemgniol 35 Aldanuenensilunsans
Shaspanmanasniamninlaenms asenansIng
l3awe1u1a81ine99IWna A% uazlsansnunag
FLENFIMNAIUaTIUAREINE E1NBINIWNNATHAL
AIRIATLLEA ﬁéﬂmﬂmﬁm:mﬂlumﬂﬁu%ga%ﬁ'ﬂ

Vol. 50 No. 2 May 2017



LN&E13D19DY

1.

10.

11.

12.

13.

14.

Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL, Jr., et al. The seventh report of the
joint national committee on prevention, detection, evaluation, and treatment of high blood pressure: the JNC 7
report. JAMA 2003; 289(19): 2560-72.

James PA, Oparil S, Carter BL, Cushman WC, Dennison-Himmelfarb C, Handler J, et al. 2014 Evidence-based
guideline for the management of high blood pressure in adults: report from the panel members appointed to

the Eighth Joint National Committee (JNC 8). JAMA 2014; 311(5): 507-20. doi:10.1001/jama.2013.284427.

Pescatello LS, Franklin BA, Fagard R, Farquhar WB, Kelley GA, Ray CA. American College of Sports Medicine
position stand. Exercise and hypertension. Med Sci Sports Exerc 2004; 36(3): 533-53.

Figueroa A, Park SY, Seo DY, Sanchez-Gonzalez MA, Baek YH. Combined resistance and endurance
exercise training improves arterial stiffness, blood pressure, and muscle strength in postmenopausal women.

Menopause 2011; 18(9): 980-4. doi: 10.1097/gme.0b013e318213544.

Cornelissen VA, Fagard RH, Coeckelberghs E, Vanhees L. Impact of resistance training on blood pressure and
other cardiovascular risk factors: a meta-analysis of randomized, controlled trials. Hypertension 2011; 58(5):
950-8. doi: 10.1161/HYPERTENSIONAHA.111.177071.

Mitchell JH, Wildenthal K. Static (isometric) exercise and the heart: physiological and clinical considerations.

Annu Rev of Med 1974; 25: 369-81.

Millar PJ, McGowan CL, Cornelissen VA, Araujo CG, Swaine IL. Evidence for the role of isometric exercise
training in reducing blood pressure: potential mechanisms and future directions. Sports Med 2014; 44(3): 345-56.
doi: 10.1007/s40279-013-0118-x.

Inder JD, Carlson DJ, Dieberg G, McFarlane JR, Hess NC, Smart NA. Isometric exercise training for blood
pressure management: a systematic review and meta-analysis to optimize benefit. Hypertens Res 2016; 39(2):
88-94. doi: 10.1038/hr.2015.111.

Badrov MB, Bartol CL, DiBartolomeo MA, Millar PJ, McNevin NH, McGowan CL. Effects of isometric handgrip
training dose on resting blood pressure and resistance vessel endothelial function in normotensive women. Eur

J Appl Physiol 2013; 113(8): 2091-100. doi: 10.1007/s00421-013-2644-5.

Badrov MB, Freeman SR, Zokvic MA, Millar PJ, McGowan CL. Isometric exercise training lowers resting blood
pressure and improves local brachial artery flow-mediated dilation equally in men and women. Eur J Appl
Physiol 2016; 116(7): 1289-96. doi: 10.1007/s00421-016-3366-2.

Peters PG, Alessio HM, Hagerman AE, Ashton T, Nagy S, Wiley RL. Short-term isometric exercise reduces
systolic blood pressure in hypertensive adults: possible role of reactive oxygen species. Int J Cardiol 2006;
110(2): 199-205.

Millar PJ, Bray SR, McGowan CL, MacDonald MJ, McCartney N. Effects of isometric handgrip training among
people medicated for hypertension: a multilevel analysis. Blood Press Monit 2007; 12(5): 307-14.

Taylor AC, McCartney N, Kamath MV, Wiley RL. Isometric training lowers resting blood pressure and modulates
autonomic control. Med Sci Sports Exerc 2003; 35(2): 251-6.

Millar PJ, MacDonald MJ, Bray SR, McCartney N. Isometric handgrip exercise improves acute neurocardiac
regulation. Eur J Appl Physiol 2009; 107(5): 509-15. doi: 10.1007/s00421-009-1142-2.

Journal of Associated Medical Sciences Vol. 50 No. 2 May 2017 207



208

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

Millar PJ, Bray SR, MacDonald MJ, McCartney N. The hypotensive effects of isometric handgrip training using
an inexpensive spring handgrip training device. J Cardiopulm Rehabil Prev 2008; 28(3): 203-7. doi: 10.1097/01.
HCR.0000320073.66223.a7.

Julius S, Nesbitt S, Egan B, Kaciroti N, Schork MA, Grozinski M, et al. Trial of preventing hypertension: design
and 2-year progress report. Hypertension 2004; 44(2): 146-51.

Joyner MJ, Wallin BG, Charkoudian N. Sex differences and blood pressure regulation in humans. Exp Physiol
2016; 101(3): 349-55. doi: 10.1113/EP085146.

Wiley RL, Dunn CL, Cox RH, Hueppchen NA, Scott MS. Isometric exercise training lowers resting blood pressure.
Med Sci Sports Exerc 1992; 24(7): 749-54.

Chirawatkul A. Statistics for health science research. Withayapat Company Limited. Bangkok; 2013 (in Thai).

Thai hypertension Society [Internet]. Thai guidelines on the treatment of hypertension 2012. Update 2015.
[cited 2016 May 9]. Available from: http://www.thaihypertension.org/files/GL%20HT%202015.pdf

Millar PJ, Levy AS, McGowan CL, McCartney N, MacDonald MJ. Isometric handgrip training lowers blood pressure
and increases heart rate complexity in medicated hypertensive patients. Scand J Med Sci Sports 2013; 23(5):
620-6. doi: 10.1111/j.1600-0838.2011.01435.x.

Hardy ST, Loehr LR, Butler KR, Chakladar S, Chang PP, Folsom AR, et al. Reducing the blood pressure-related
burden of cardiovascular disease: impact of achievable improvements in blood pressure prevention and control.
J AM Heart Assoc 2015; 4(10): e002276. doi: 10.1161/JAHA.115.002276.

Grassi G. Sympathetic neural activity in hypertension and related diseases. Am J Hypertens 2010; 23(10):
1052-60. doi: 10.1038/ajh.2010.154.

Davis JT, Rao F, Nagshbandi D, Fung MM, Zhang K, Schork AJ, et al. Autonomic and hemodynamic origins
of pre-hypertension: central role of heredity. J American Coll Cardiol 2012; 59(24): 2206-16. doi: 10.1016/j.
jacc.2012.02.040.

Greenwood JP, Scott EM, Stoker JB, Mary DA. Hypertensive left ventricular hypertrophy: relation to peripheral
sympathetic drive. J American Coll Cardiol 2001; 38(6): 1711-7.

Rossi R, Chiurlia E, Nuzzo A, Cioni E, Origliani G, Modena MG. Flow-mediated vasodilation and the risk of
developing hypertension in healthy postmenopausal women. J American Coll Cardiol 2004; 44(8): 1636-40.
Benjamin EJ, Larson MG, Keyes MJ, Mitchell GF, Vasan RS, Keaney JF, Jr., et al. Clinical correlates and
heritability of flow-mediated dilation in the community: the Framingham Heart Study. Circulation 2004; 109(5):
613-9.

Atkinson CL, Carter HH, Dawson EA, Naylor LH, Thijssen DH, Green DJ. Impact of handgrip exercise intensity on
brachial artery flow-mediated dilation. Eur J Appl Physiol 2015; 115(8): 1705-13. doi: 10.1007/s00421-015-3157-1.

McGowan CL, Levy AS, McCartney N, MacDonald MJ. Isometric handgrip training does not improve flow-mediated
dilation in subjects with normal blood pressure. Clin Sci (Lond) 2007; 112(7): 403-9.

Journal of Associated Medical Sciences Vol. 50 No. 2 May 2017



a [ & v oA 1 aAa a [
AANIIUIRITNAINLWD Q\‘l L2 ﬂi'l%(ﬂ‘ilQNﬂ’lWﬁ?@]ﬁ@]iﬂﬂﬁ'ﬂglaﬂ
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Background: Urinary incontinence (Ul) in women increases with increasing age and negatively affects quality of life.
Pelvic floor exercise is one of a method for Ul prevention and intervention as well as improve quality of life. However,

study of effects of pelvic floor exercises on the quality of life in community-based incontinent women is limited.

Objective: To examine the effects of pelvic floor exercise (PFx) on the quality of life in incontinent women living in

a community.

Materials and methods: Researchers and village health workers surveyed urinary incontinence conditions of women
aged 30-60 years old. Subjects were divided into 2 groups; a pelvic floor exercise group and a control group without
exercise. Fifty subjects (mean age 52.31+7.0 years) were recruited from Tonpao community, Sankhampheang,
Chiang Mai. They were voluntarily assigned into each group of 25 members. Both groups were comparable in terms
of stress urinary incontinence (SUI), urgency urinary incontinence (UUI), and mixed urinary incontinence (MUI).
Pre- and post-tests using the King’s Health Questionnaire-Thai version (KHQ-Thai) and an assessment of urinary
incontinence at squat, cough, sneeze, laugh, jump, lift a large object from floor, and hearing running water were
administered in both groups. PFx consisted of slow and fast contraction of pelvic floor muscles 30 times a day,

4 days per week for 8 weeks. Frequency of PFx and Ul were administered by subject-reported diary.

Results: The results showed that PFx group had higher scores on every domain of KHQ-Thai (p<0.05) compared to
pre-PFXx; i.e., general health perception, impact of incontinence, role limitation, physical limitations, social limitation,
personal relation, emotion, sleep, and severity perception of urinary incontinence. In addition, scores of the severity of
Ul and quality of life of PFx group was significantly better than control (p<0.05) except impact of incontinence, social
limitation, personal relation and emotion. There were number of subjects in PFx group showing less Ul symptoms

except in squat and lifting position but there was no significant difference between groups.

Conclusion: Women who performed pelvic floor exercise for 8 weeks had fewer occurrences of Ul and a better
quality of life than those who did not exercise. Therefore, women with Ul should be encouraged to do pelvic floor
exercises regularly to prevent or reduce incontinence and enhance their quality of life.

Journal of Associated Medical Sciences 2017; 50(2): 209-216. Doi: 10.14456/jams.2017.20

Keywords: Pelvic floormuscles, urinary incontinence, women’s health, quality of life, KHQ-Thai
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Table 1 Demographic characteristics of participants.

v :/ L s Qq: ] ] 1 g a i t;’
mau’uamwswuuﬂauvluag LL(ﬂ(ﬂauﬁLi’]ﬁ]$°llN‘JJvL')a°U%N’]ﬂ”
“ dl ' vV v :/ [ = ni 53 ﬂi 53 ' A l;/
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v v :/ a [y} l!l I3 ‘SI 53 o
FUIABIUIN T VLSJNLEJU’JQJQ@]LEIEI’JLLN@] Lmﬂaunmvlammz

a = = S ¢ > A
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Variables Control group (n=25) Pelvic floor exercise group (n=25)

Age (years)® 51.36+7.05 53.28+7.29
Weight (kg)® 55.40+9.00 59.52+10.11
Height (cm)® 154.12+5.28 153.56+6.60
BMI (kg/m?)® 23.64+3.71 25.23+3.98
Type of incontinence”
Stress urinary incontinence 14 (56) 14 (56)

Urge urinary incontinence 5 (20) 4 (16)

Mixed urinary incontinence 6 (24) 7 (28)

@ Values for age, weight, height and body mass index (BMl) are mean+SD.

b vajues for types of incontinence are number (percent).

Table2 Comparison of quality of life between control and pelvic floor exercise groups.

Control group Pelvic floor exercise group
Quality of life (n=25) (n=25) p-value
Pre Post Pre Post
1. General health perceptions* 43+18.43 37+16.33 47+15 28+15** 0.047*
2. Impact of incontinence 26+22.22 18+22.27 34.00+21.51 15+20.41** 0.103
3. Role limitations* 24.67+30.09 18+23.53 32.67+28.66 8.67+19.91* 0.035*
4. Physical limitations* 28+25.78 20.67+19.41 36+25.77 10+18** 0.025*
5. Social limitations 16+20.05 9.78+15.15 20.89+20.37 4.44+10.64* 0.510
6. Personal relationships 8.67+18.70 2.67+9.22 13.33+£22.04 1.3346.67** 0.337
7. Emotions 12+14.67 7.11£10.58 14.67+18.07 3.5616.97 0.108
8. Sleep/energy* 18+19.20 18+17.29 20.674+22.71 8+12.84** 0.019*
9. Severity perception of urinary 14.40+12.27 12+£11.22 15.47+13.01 4.8046.24** 0.029*
incontinence*

Total scores* 21.19%13.89 15.91+10.98 26.08%14.66 9.31+8.12** 0.003*

* Statistically significant differences between control and pelvic floor exercise groups, post-exercise (p<0.05)

** Statistically significant differences between pre- and post-intervention in the pelvic floor exercise groups, (p<0.05)
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Change from baseline in King's Health Questionnaire domain scores
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Figure 1 Changes from baseline in King’s Health Questionnaire domain scores.*Statistically significant differences between control and pelvic

floor exercise groups, post-exercise (p<0.05).
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Figure 2 Changes in number of incontinent participants in each activity pre- and post-exercise.
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Immediate effects of cold on balance and proprioception in Thai healthy older adults
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Background: Cold has been commonly used to treat musculoskeletal injuries, especially in acute stage. However,
there were some studies demonstrated that cold is temporarily affected on decreasing balance and proprioceptive

performance in young adults which contribute to falling.

Objectives: To compare immediate effects of cold pack application and ice-water immersion on balance and

proprioception in Thai healthy older adults.

Materials and methods: Fifty older adults were randomly assigned into 2 groups: cold pack group (n=25; mean
age 68.80+6.09 years; 5 males; 20 females) and ice-water immersion group (n=25; mean age 69.65+5.90 years;
8 males; 17 females). All participants were seated on chair and received cold application over 15 minutes. At pre-
and post-cooling, all participants were evaluated for their proprioception, static and dynamic balance by ankle joint
position test, single leg stance test, and tandem walk test, respectively. Wilcoxon signed rank test was used to
compare the differences of each outcome variable between pre- and post-cooling within group. Significance level

was set at p<0.05.

Results: At post-cooling, the ice-water immersion group demonstrated a significant decrease in single leg stance
time and increase in the number of missteps in tandem walk test compared to pre-cooling (p<0.05). The cold pack

group showed a significant decrease in tandem walk test time at post-cooling compared to pre-cooling (p<0.05).

Conclusion: Applying cold pack did not effect on any outcome variables. Static and dynamic balance in Thai older
adults was compromised after applying ice-water immersion. Fall risk cautions in Thai older adults should be taken
when resuming an activity immediately such as walking and exercising after applying ice-water immersion on the
ankle.

Journal of Associated Medical Sciences 2017; 50(2): 217-226. Doi: 10.14456/jams.2017.21

Keywords: Cold pack, ice-water immersion, balance, proprioception
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WHANIANEN: wsu:hﬂéjuLL‘ﬁijuluﬁﬁLL"ﬁaa:mﬂﬁ'lﬁ@hLaﬁﬂwaal,'aa'llunﬁmaau single leg stance a4 WazALade
yossmuinidanaalunisnasay tandem walk L‘ﬁ'w‘funhﬁauvl,@i”{umwLﬁuamaﬁﬁséﬂﬂ@maaﬁa (p<0.05)
ﬁhuﬂq’mﬂdLLw'sz:ﬂuLﬁuﬁmLaﬁﬂmaaLaawluﬂﬂsﬂ@aau tandem walk #asninawldnnuiduadnefinasagnig
80@ (p<0.05)
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ardan: madszauidu msusdnlwihudsezaisih manwds matuinmaedanlnivasiada

UM

NNTINBIGI8ANNLEY (cryotherapy) LOWITNNT
mamamwihuanlenuessunsnanaiasnsnmMINadLYes
datdamelusamensluszozifiounai (acute phase)
UAZILEI3839 (chronic phase)™? INMIANNARNUINWLIN
AnuLdurinlinasalienan (vasoconstriction) Way

8 A @ A = a
AAMITNHUNKIInaaaIRaalas TIaans inalluusas
A & A N & 2 A A oA
1RaaILhaLHaUT I ALY JITIVRANTLINKIBLRLREA
#aNNH ANMUTUTIANIZTAUNUANNLIVLUIA (pain
threshold) LRZAAAMULIIVEIN I NTEURUTZRN (nerve
conduction velocity) 3473880 UALANEN LATIATIY°

wadnanudniinadanmaidaswulasnisaisingn
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AmunsatinanlFlumssnsnmssnaliumeszuonauite
USENTQN UASINALNTMIdasRUULEaN 15 AN
yasmyhnssualsamn hldiAamsnened (neurapraxia)
%aawﬁawa@iamsﬁﬂmmaam”a%’u;fnm,ﬂﬁauvlmmadﬂ’a@ia
(proprioceptors) WazFINalRUszANTAWlNATUL D9
s:uué}"amiﬁLﬁmﬁaaﬁ'umimuqumimwﬁ (balance
control) 8ARITIATIINAIINT beTLANNLTU 23fiA g
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ROMILNABUT (1% LHIMINTIED REOWNAN WINNAL
luvihAanssuriufinadnnssns Hopper wazams’ wWuin
%ﬁhmmaw‘"ﬂﬂﬁfummLﬁuéﬁﬂ%‘ﬁ'LLﬁﬁjusLuﬁmﬁaazmﬂﬁw
(ice-water immersion) (MWD& 15.0+1.7 BIALTALTLR
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1281 20 w111'°) mmaﬁ'ﬂsvl&iLﬂﬁlyuuﬂaqmﬁ'uf
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@iamnﬂﬁlﬁuuﬂmmimmﬁmmxagﬁﬂupjgamq Taswuin
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mmmmsmiumsmwﬁLLazﬂﬁ%'ufmimﬁauvl.mmm
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functional Nligudan wazldirarliuwin vanwudn
mmLﬁuddNaiﬁﬂawuawuwsniunWiﬂsaﬁaLLazmﬁuj
MItadan VIt adaanaY oD uT BRI INEINIUNT LT
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inflansIudndg fidesdnisindewlniniadasands
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1. upums@nsuazngadaetisiidnm
WunmsFnwiBaneaed (experimental design) mjmﬁama
ﬁagifqamqvﬁawamml,a:mﬁaqmmwﬁmq 60-80 1
I 50 1 (BWANFUFIBLNAMWIUMIINNITUATIER
power analysis ¢181Usunsa G*Power 3.1.9 ﬁﬁ'ﬂ“ﬁaﬁﬁ
ttest WanasauALady Taofwuannuidagu (alpha)
WiNAY 0.05 T8 w1anInasay (power) LHiNAL 0.80
fawadninatunad (d=0.6) uaziduniInasauuuy
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lu;gqomf;lqvlﬂﬂ (Thai Geriatric Depression Scale;

v 1 &/
TGDS-15) ldazunuannnin 6 azunnduly™

v
2. JHABWAIIANBIIAY
Uszmaunuslasinisidofizusuggionnluiva
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MMINATBUNITIUIAIUNAIBBITaLYN (ankle joint
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Toazlwnuazdaidnaglugudszanm 90 asen NTL
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(plantarflexion) Tuduniayuniaiafanlnifi 15 asen
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4. Mslianandn

wadl s iiuaaul 6 g anaaiaIiIuIn 50 1o
vl@i’%'umsajﬂﬁagiuﬂéjuﬁvlﬁﬁ'UﬂaﬁuLﬁuﬁm‘iﬁ’numu
rzauidudnuin 25 e LLM@T’;u?ﬁmnvﬁijﬂuﬁmﬁa
aaeinwIn 25 8 MuazBuavasitmslianuLin
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&
ENIGRVA R

nzg’wﬁ‘lﬁ’ﬁ:mTlms'fuﬁ"m?"ﬁ'owmimlsmmz‘fu
AT UWATdwInAs uazldsuniTng
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Frefintadunm 15 wf wiuiszauidugnviasied
muﬂksﬁ‘*guﬁmmm uaswuarurdalinszrunusin
P9V BLYINVBIDNEIFUAT Imﬁmimuquqmﬁqﬁmﬁﬁu
vosurutlizauibuliaglugg 5¢1 asenmaidoa™ uaz
lifiminuqugmnglszwivmaldanaiu
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Table 1 Demographic characteristics of the participants.

yasndhsiniaadludsildinudsaeaneinduam 15 wift
szﬁm{ﬂuﬁ'\iag’mﬁam@jmﬁ’wuh (medial malleolus)
Useanae 5 L IuAaT I@]ﬂqmvm{]ﬁmaaﬁwmuquiﬁagh‘*ﬁw
1341 QIFLTALTOEAREANT IAANNLEU'

¥

n133tAzHT04A

1%58& independent t-test Lﬁiam%ﬂmﬁﬂwﬁaga
ﬁugmmaammaﬁ'ﬂi Lﬁamaaumimzmwaﬁag
a28&if Shapiro-Wilk test WUd1N13N328VITOYA
LiUnd Ssmasauanuuandszasdinlsfdnsnszning
AOULATARINITIAAINNLIUTBILGRADTAVURAA
NINagay Wilcoxon signed rank ﬁ'nauaﬂﬁa;&alugﬂ
PaIRR Y (mean) a%’ml,ﬁ'mwummgm (standard
deviation; SD) LLa:m'lmm@]Lﬂﬁaw’uaqmmﬁﬂ (standard
error of mean; SEM) "‘sLﬂsﬁzﬁﬁa;&a@T’mMiLLﬂw SPSS

LasTu 17 fuuaszaunydaunIvaiatagniinie
Winnu 0.05

NANISANE

iagav’ﬁ?ugmmmmmaﬁ'ﬂwg\iammjmmmlu table 1
\{lolFaiia independent t-test Wisuisueny wanen
i uszenwuilumsaaniaime uaslfah@ Chi-square
RIS wmmgaammjuvlaiﬁmmLL@m@hmsm
InpdAYN9ada (p>0.05) (Table 1)

Variables Cold pack group (n=25) | Ice immersion group (n=25) p-value
Age (years) 68.80+6.09 69.65+5.90 0.61
Gender, males: females (n) 5:20 8:17 0.33
Weight (kg) 57.41+12.12 58.43+11.14 0.61
Height (cm) 155.01+7.33 155.85+7.01 0.77
Drug (types) 3.12+1.50 3.01£1.51 0.57
Thai Geriatric Depression Scale (score) 1.65+0.91 1.54+0.82 0.27
Frequency of exercise (day/week) 4.00+2.00 4.30+2.00 0.13

Data presented in mean+SD
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v ' \ A a a o
mmaummaznqmmmiu table 2 WWawSuuisueainds
G199 TERININDUUATRAIN TR U DIBNENFNAT L
ﬂ@jmwmuﬂizﬂmﬁu NUTRAI AN ULTUAILRRLVD
VA UMIINAREY tandem walk wasnindenlraiuLin

agsdinudaNI9sia (p=0.01) ﬁww%’ummaﬁﬂﬂumju

LLﬁﬁjuluﬁwLLﬁqazmﬂﬁwwuiwéﬂﬁmwmﬁu@hLaﬁlwaa
nalMINaay single-leg stance Hasninnaulwa N
adinpEANIENa (p=0.03) LRTALAR BT IUIU
ffidenaalunisnasay tandem walk snninnauls
aNLinagIingfANNEna (0=0.001) MINAREUDU Y
wud lifanuuandanuszninetauuasnad lianuLEu

o (0>0.05)

Table 2 Comparison of outcome measures between pre-cooling and post-cooling for each group.

Variables Cold pack group (n=25) Ice-immersion group (n=25)

Pre-cooling | Post-cooling | p-value Pre-cooling Post-cooling p-value

Single-leg stance test

Time (second) 31.53+4.66 30.62+4.69 0.90 21.74£3.79 18.11£3.56 0.03*

Tandem walk test

Time (second) 12.5410.68 11.16+0.45 0.01* 11.23+0.54 11.0310.48 0.56

Error (time) 3.3310.41 2.7610.41 0.07 2.95+0.52 3.80+0.60 0.001*

Ankle joint position test

Dorsiflexion (degree) 15.3510.93 15.13+0.86 0.74 12.37+0.31 12.5110.44 0.63

Plantarflexion (degree) 14.2910.73 14.45+0.80 0.49 14.83+0.31 15.19+0.27 0.17

Data presented in mean+SEM
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Abstract

Background: Functional assessment in patients with spinal cord injury (SCI) is necessary for treatment and follow
up planning. Spinal Cord Independence Measure (SCIM) was developed for assessment in patients with SCI and
translated into Thai language (Th-SCIM lIl). However, there has no evidence regarding to the correlation
between Th-SCIM Il and Timed Up and Go Test (TUGT) in patients with SCI.

Objectives: To determine the correlation between Th-SCIM Il and TUGT in subjects with SCI. In addition, correlation
between Th-SCIM Ill and TUGT of subjects with SCI with association impairment scale (AlS) classification class C

and AIS class D was also focused.

Materials and methods: Forty-seven subjects with SCI were recruited (20 subjects with AIS class C and 27 subjects
with AIS class D). Subjects were assessed for their capabilities by Th-SCIM Il and TUGT. Spearman rank correlation

coefficient was used to determine the correlation between these variables.

Results: Results revealed that Th-SCIM Il had excellent correlation with TUGT (Spearman’s rho = -0.764). Moreover,
each domain of Th-SCIM Ill had moderate to excellent correlation with TUGT (Spearman’s rho -0.410 to -0.856).
Subjects with AIS class D showed moderate to excellent correlation between Th-SCIM Il and TUGT except respiratory
and sphincter management domains. However, in subjects with AIS class C, moderate to excellent correlation

between Th-SCIM Il and TUGT was observed only in total score and mobility domain.

Conclusion: Th-SCIM Ill was correlated with TUGT. However, Th-SCIM Ill had some limitations to assess incomplete
SCI patients with high severity. Thus, other assessments to validate actual performance in these patients may be
required.

Journal of Associated Medical Sciences 2017; 50(2): 227-235. Doi: 10.14456/jams.2017.22

Keywords: Spinal cord injury, functional assessment, self-care, respiratory and sphincter management, Th-SCIM 1|
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Table 1 Subjects characteristic.

Variables Subjects (n=47)
Age (years)* 49.64+14.63
Gender: male : female (n) 35:12
BMI (kg/m?)* 21.79+3.36
Stage of injury: subacute : chronic (n) 8:39
Cause of injury: traumatic : non-traumatic (n) 22:25
Severity of injury: AIS class D : AIS class C (n) 27 : 20
Level of injury: paraplegia : tetraplegia (n) 32:15
Walking devices: walker : cane : crutches : independence (n) 16:6:8:17
Th-SCIM III* All items 81.09+17.60
Self-care 16.32+4.35
Respiratory and Sphincter Management 33.811+8.74
Mobility 30.96+7.81
TUGT (s)* 29.49+21.51

* Data are presented using mean+SD. Abbreviations: BMI: Body Mass Index; AlS: Association Impairment Scale (AlS) classification; Th-SCIM IIl:

Thai Spinal Cord Independence Measure Ill; TUGT: Timed Up and Go Test.
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289WENTRNW AIS class D ghianlumInasausiasnin
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Table 2 Scores of Th-SCIM Ill and TUGT of subjects with incomplete SCI.

Variables

AIS C (n=20) AIS D (n=27) p-value

Th-SCIM Il All items
Self-care
Respiratory and Sphincter Management
Mobility

TUGT (s)

74.45+16.00 86.00+17.37 0.002*
14.75+4.33 17.48+4.07 0.000*
33.50+8.27 34.04+9.22 0.344
26.20+6.07 34.48+7.12 0.000*
38.96+21.11 22.47+19.30 0.001*

Data are presented using mean+SD. *Findings between AIS class C and AIS class D were compared using the Mann-Whitney U test, significant

differences at p<0.05. Abbreviations: Th-SCIM IlI: Thai Spinal Cord Independence Measure Ill; TUGT: Timed Up and Go Test; SCI: Spinal cord

injury; AIS: Association Impairment Scale (AlS) classification.
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Table 3 Correlation between Th-SCIM Ill and TUGT of subjects with incomplete SCI.

Variables Spearman’s rho p-value

Th-SCIM 1lI All items -0.764 0.000
Self-care -0.703 0.000
Respiratory and Sphincter Management -0.410 0.004
Mobility -0.856 0.000

Abbreviations: Th-SCIM llI: Thai Spinal Cord Independence Measure Ill; TUGT: Timed Up and Go Test; SCI: Spinal cord injury

Table 4 Correlation between Th-SCIM [ll and TUGT of subjects with SCI with AIS class C and AIS class D.

Variables Spearman’s rho
AIS C (n=20) AIS D (n=27)
Th-SCIM 1lI All items -0.706 (p=0.001) -0.650 (p=0.000)
Self-care -0.160 (p=0.501) -0.711 (p=0.000)

Respiratory and Sphincter Management

Mobility

-0.415 (p=0.069)
-0.706 (p=0.001)

-0.381 (p=0.05)
-0.780 (p=0.000)

Abbreviations: Th-SCIM IlI: Thai Spinal Cord Independence Measure Ill; TUGT: Timed Up and Go Test; SCI: Spinal cord injury; AlS: Association

Impairment Scale (AIS) classification.
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Background: Older adults with balance impairment have reduced lateral balance control in dual task situations.
Previous study showed that a virtual reality training intervention such as Kinect-based game exercise can improve
balance and cognitive function, however, there has no reports focused on the effect of a Kinect-based game exercise

on dual task balance performance.

Objectives: To investigate the effect of balance training with additional Kinect-based game exercise intervention on

mediolateral postural sway, while performing dual tasks, in older adults with balance impairment.

Materials and methods: Ten older adults with balance impairment, were recruited from community. They were
divided into two groups; control group received conventional balance training, experimental group received conventional
balance training together with Kinect-based game exercise training. Both groups had 4 sessions of exercise,
45 minutes each, and twice a week for 2 weeks. Mediolateral sway data were collected while performing a verbal
place naming task at pre- and post-training using Wii Balance Board with MFU static balance test software, under
4 different conditions including semi-tandem standing with eyes closed and eyes open, and feet together with eyes
closed and eyes open. All data were compared between groups and within group using Mann Whitney U test and

Wilcoxon signed-rank test by STATA software.

Results: The results showed no significant decrease in mediolateral postural sway and no increase in number of

correct answers in all conditions after training both between groups and within group.

Conclusion: Balance training with additional Kinect-based game exercise, for a total of 3 hours, twice a week for
2 weeks has no effect on mediolateral postural sway while performing dual tasks in older adults with balance

impairment.
Journal of Associated Medical Sciences 2017; 50(2): 236-244. Doi: 10.14456/jams.2017.23

Keywords: Aging, balance impairment, dual task, Kinect
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Introduction

Balance impairment is an important risk factor for
falls in older adults which can cause movement limitation,
injuries and other problems such as fractures, and a
decreased quality of life." The physiological changes and
decreasing in brain function in older adults affects postural
stability, thus, older adults’ postural stability deteriorates
every year.2 A previous study showed the effect of dual
tasking on postural stability in older adults, especially for
those with balance impairment. The recovery of balance
was found to be slower and less efficient in balance-impaired
older adults when simultaneously performing a cognitive
task.’> Dual tasking affecting mediolateral (ML) postural
sway is associated with an increased risk of falling in older
adults.* Falls often involve lateral body motion, and hip
fractures occur most frequently in association with lateral
falls.’

Improving balance in older adults, in order to
improve quality of life, is one of the most important goals
in physical therapy. Prata et al. 2012 reported that the
ability to balance is associated with level of functional
independence among older adults as balance impairment
affects gait, and balance control, while performing activities
in daily Iiving.6 Functional motor capacity in older adults
should be improved or maintained throughout their life.”
Balance training can be conducted using various therapeutic
approaches such as dual task training,8 and sensory-specific
balance training.9 Training can be time-consuming, therefore
patient non-adherence with therapy is a major barrier to
rehabilitation. A previous study supported brain changes
in cortical area after balance training for 2 weeks (for a
total of 3 hours) which indicated motor learning occurs in
brain network.”® However there is evidence that patients
frequently do not meet sufficient “dosage” of movements
required to induce neuroplastic adaptation underlying
behavioral improvement.11

Using of virtual reality (VR), an interactive games
or “exergames”, as a complementary tool in rehabilitation
makes it possible to practice activities within enriched,
secure, and challenging environments, thereby favoring
motor learning and neural plasticity.12 System components
in virtual reality training combine to create sensory

illusions that produce, a more or less believable, simulation of
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reality. VR simulates natural events, and social interactions, can
be used to augment bilateral training and constraint-induced
movement therapy techniques.13 The exergames are
designed to have an empirical basis for increasing player
engagement and motivation."" As an intervention,
exergames can potentially improve physical function in
older adults, with few reported adverse events." Kinect
games is the most popular exergames system used
for rehabilitation. Kinect exergames encourage full-body
movement activities, player motivation, and provide
challenging options for a variety of rehabilitation purposes.15

Applications of Kinect games in elderly care can be
grouped into two categories including fall detection, and
fall risk reduction.” Kinect exergames training promotes
improvements in balance and cognitive function in older

adults.”®

In the real world, older adults must frequently
do two things at the same time, a motor and a cognitive
task, such as walking while talking. Many older adults
have reduced postural stability while performing a dual
task. Physical therapists aim to improve balance control
in older adults with Kinect game training, however, no
previous study has reported the effect of balance training
incorporating a Kinect-based exercise game to promote
balance control while performing a dual task. It is therefore
interesting to investigate the effect of balance training,
with an additional Kinect-based exercise game, on improving

dual task balance performance in older adults with

balance impairment.

Materials and methods

Study design
A pilot study experimental design with randomized

controlled trial.

Participants

Ten older adults, aged between 60-74 years, with
balance impairment (Berg Balance Scale; BBS of less
than 45 from 56) were recruited. Inclusion criteria included
being able to stand by themselves without any assistance.
Participants with cognitive impairment were excluded
(Mini-Mental State Examination-Thai; MMSE-Thai >16 for

older adults with no education, >20 for older adults with
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primary school education, >23 for older adults with
education higher than primary school). Participants with
an excessive fear of falling were also excluded (Thai Fall
Efficacy Scale-International; Thai FES-I < 23). Furthermore,
participants with a past medical history which may affect
balance such as stroke, cerebellar ataxia, or vestibular
disorder were not recruited. They were also excluded if
they self-rated themselves at higher than 5 on a pain
scale of 1 to 10.

The study was conducted at Nanglae; Moo 3 and
13 central village auditorium, Chiang Rai. All participants
gave their informed consent before participating. Study
protocol was approved by the Mae Fah Luang University

Ethics Committee.

Procedure

A total of 32 participants were assessed for eligibility.
There were 22 participants excluded because they were
not met the inclusion criteria. Thus, 10 participants were
randomized into two groups by a lottery system as
shown in Figure 1. Control group received a conventional
balance training program adapted from Silsupadol et al.
2006. The training session followed Gentile’s taxonomy
of movement tasks.? Thus, the training used four separate
training stations and sequence of training stations were
according to degree of difficulty; 1) stance with no
manipulation (semi-tandem with eyes open or closed),
2) stance with manipulation (semi-tandem with eyes open
or closed and arm position alteration), 3) stance with no
manipulation (drawing letters with left and right foot), and
4) stance with manipulation (standing with a narrow base
of support then reaching in different directions, or throwing
a ball). Experiment group received the same conventional
balance training program with additional Kinect-based
exercise games. Games chosen were based on a previous
study,” and included Kinect sports and Kinect sports
bowling. Both groups received 2 weeks of training,
comprising 45 minutes training sessions, twice a week.
The experiment group received 25 minutes of conventional
balance training program plus 20 minutes Kinect-based
game exercise. Both groups performed training with
individual practice under supervision of the researcher.

The mediolateral postural sway data and number of
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correct answers were collected pre- and post-training
using Wii Balance Board in conjunction with MFU static
balance test software, under four different conditions.
This included semi-tandem standing with eyes closed
and open, and feet together with eyes closed and open.
A previous study reported that Wii Balance Board is a
valid and reliable device for the assessment of balance
performance in older adults compared to a standard
laboratory grade force plate.” This is supported by
another study demonstrating the excellent reliability of Wii
Balance Board with MFU static balance software for
assessment of static balance.™ For pre- and post-comparative
analysis and between group comparative analysis, mean
value of data collected from three trials of 30 seconds
standing was used for statistical analysis. Participants
were instructed to stand still on Wii Balance Board and
keeping their arms by their sides while performing an
interactive verbal place naming task.”’ An audio device
recorded the responses, and numbers of correct answers
(words) were used for statistical analysis. All assessments

were conducted by the same researcher.
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Assessed for eligibility (n=32)

Excluded (n=22)

- Not meeting inclusion criteria

Randomized (n=10)

\l/ Allocation

Allocated to conventional balance training +

Kinect-based game exercise (n=5)

Analyzed (n=5)

- Excluded from analysis (n=0)

Analysis

I Ié

Allocated to conventional balance training (n=5)

Analyzed (n=5)

- Excluded from analysis (n=0)

Figure 1 A temporal flow chart of the study design.

Statistical analysis

Normal distribution of data was determined by
Shapiro-Wilk test. STATA software was used to analyze
the mediolateral postural sway data and numbers of correct
answer data. Thus, data was compared between groups
using Mann Whitney U test and within group using Wilcoxon
signed-rank test. For baseline characteristics between
groups comparison, Chi-square was used to analyze gender
and education (years) data, independent t-test was used
to analyze age, BMI, BBS, Thai-MMSE and Thai FES-I
data. An alpha level of 0.05 was chosen to determine

statistical significance.

Journal of Associated Medical Sciences

Participant characteristics are shown in Table 1.
There was no significant differences between experiment
and control groups with respect to age, BMI, BBS,
Thai-MMSE, but a significant difference between the two
groups was found in Thai FES-I. Thai FES-l is a questionnaire
for assessing fear of falling. A score of more than 23
indicates a high anxiety of falling.”> Because scores of
both groups indicated low concem about falling, the difference
of Thai FES-I between groups was not relevant to the

study.
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Table 1 Participant characteristics.

Mean+SD
Variable Experiment group Control group p-value
(n=3) (n=3)

Gender

Male 1 (20%) 2 (40%) 1.00

Female 4 (80%) 3 (60%)
Education (years)

16 years 1 (20%) 0 (0%) 1.00

9 years 0 (0%) 1 (20%)

4 years 3 (60%) 2 (40%)

No education 1 (20%) 2 (40%)
Age (years) 67.6+6.02 69.245.63 0.57
BMI (kg/m?) 23.36+2.67 21.87+2.36 0.83
BBS 44.0+0.00 41.2+3.56 0.12
Thai-MMSE 27.615.37 24.2+5.37 0.47
Thai FES-I 16.4+0.89 19.6+2.30 0.02*

* p<0.05 with independent t-test

As a consequence of the intervention, no significant
decrease in mediolateral postural sway was found
between groups or within group for all conditions, For the

condition with feet together with eyes open condition,

however it was found that there was a significant increase

Table 2 Mediolateral postural sway (cm.)

in mediolateral postural sway after training between groups
(p<0.05) as shown in Table 2. In addition, no significant
increase was found in the number of correct answers

between groups or within group for all conditions (Table 3).

Experimental

group (n=5)

Control group (n=5) Mean

Pre-test

Post-test

Different

p-value Pre-test

) p-value
Post-test Different  p-value different

Semi-tandem standing with 3.85+2.67

eye closed

Semi-tandem standing with 4.92+2.53

eye open
Feet together with eye closed 0.94+0.70

Feet together with eye open 1.00£0.81

3.78+3.31

3.03+1.78

1.86+1.36

2.02+1.32

0.07+0.93

1.87+2.34

-0.92+1.81

-1.01x0.81

0.500  2.99+2.84

0.079  3.87+3.47

0.225 1.92+1.59

0.080  1.55%0.93

5.05+¢2.67 -2.05¢4.26  0.345 -2.12 0.347

4.29+2.55 -0.43+3.44 0.500 -2.31 0.464

1.56+0.88 0.36+1.54  0.893 1.28 0.347

0.96x0.74  0.58+0.81 0.138 1.59 0.016*

* Significant different between groups; p<0.05 with Mann Whitney U test

240 Journal of Associated Medical Sci

iences

Vol. 50 No. 2 May 2017



Table 3 Number of correct answers (words).

Experimental group (n=5) Control group (n=5) Mean
) p-value
Pre-test Post-test Different  p-value  Pre-test Post-test Different  p-value different

Semi-tandem standing with 4.40+4.10 4.80+3.56 0.40+1.67 0.781 4.20£1.10 3.60+£1.52 0.60+1.82 0.584 1 0.523
eye closed
Semi-tandem standing with 3.60+4.04 3.40+2.96 0.20+1.30 0.781 3.60+2.07 5.00+1.22 -1.40%+1.52 0.102 -1.60 0.089
eye open
Feet together with eye closed 7.80+4.32 9.80+4.43 -2.00+2.55 0.102 5.60+1.14 6.60+1.14 -1.00+1.41  0.159 1.00 0.592
Feet together with eye open 4.60+3.51 7.00+4.69 -2.40+2.07 0.057 4.60+1.14 5.20+1.64 -0.60+2.30 0.494 1.80 0.292

Kinect-based games are a popular tool for
rehabilitation. Previous studies supported the benefit of
Kinect-based game exercise in rehabilitation. It is used in
rehabilitation for elderly stroke, and Parkinson'’s, patients
as it encourages whole body movement including upper
and lower limbs. It can also challenge participant’s balance
ability while moving in different directions because center
of mass is located at the level of the second sacral vertebra.
The game is an external driver for patients’ motivation and
continued participation. Patients can imagine that they are
the actors in game and are game controller. The game
simulates a three dimensional real world in virtual reality,
thus, they can imagine that they are in a real situation in
difference locations. It can therefore be very helpful in
the hospital or clinical setting where patients cannot go
outside to practice in real environments and situations.
Practicing in the real environment is very important to motor
skill learning as it can stimulate neural plasticity in the
brain to learn, or re-learn, a motor task.

Many interventions are used for balance training.
Virtual reality training can activate cerebral cortex and
improve spatial orientation capacity of patients, thus
facilitating the cortex to control balance and increase motion
function.® Kinect games drive whole body movement
and challenge balance control, promoting motor adaptation
during postural tasks. A previous study reported that
balance training reduced spinal reflex excitability
by increasing supraspinal induced presynaptic inhibition.
Consequently, adaptation after balance training is

a reduction in cortical involvement.™

Journal of Associated Medical Sciences

Performing two tasks simultaneously such as
counting backward while standing or performing an
interactive verbal place naming task, could be a dual
task interference, with both a postural and cognitive task,
where the attention controlling both tasks is divided. If
brain pays attention to task 1 more than task 2, it could
cause a decrease in performance of one or both tasks as
explained by capacity theory. The lateral prefrontal cortical
structures are recruited when dual-tasking, involving more
serial response selection.”

Research question of the present study was whether
balance training with additional Kinect exercise games
can improve balance control in dual task situations. It was
found that balance training with additional Kinect
exergames did not decrease the mediolateral postural
sway while performing a dual task in older adult with
balance impairment. No change was found in either
mediolateral postural sway or number of correct answers,
which comprised the postural and cognitive task
components. In contrast, Beaulieu-Boire et al. (2015)
found improved balance control after training with Kinect
games,"” and Vernadakis et al. (2014) also reported
improved balancing ability after training in previously
injured young competitive male athletes.”® There are,
however, differences in testing condition between our
study and previous one. They assessed balance in single
task condition but ours assessed balance in a dual task
condition, which is more complex and difficult than
a single task condition. In addition, it could be suggested
that duration and intensity of the intervention was

insufficient to cause a significant training effect. Although

Vol. 50 No. 2 May 2017 241



a previous study reported brain changes after balance
training for 2 weeks." Total hours balance training of
study was 3 hours with intensity and duration induced
a change the brain in physiological level. There was no
change in behavioral level observed in this study. Other
studies suggest that 10 to 12 hours is more suitable
duration and intensity to induce a change in performance.’
Thus, it could be suggested that total of 3 hours is
insufficient to cause a reduction in attention paid to
cognitive task, resulting in no improvement to postural
stability, as explained by capacity theory.

Motor training induced learning caused changes to
physiological plasticity within primary motor cortex. Kleim
et al. (2006) suggested that there are training-dependent
increases in amplitude of motor-evoked potentials and
motor map reorganization.”® Kinect-based exercise game
in this study was designed to improve balance control
in older adults with balance impairment. Based on the
principle of experience-dependent plasticity, it could be
based on second principle where training drives a specific
brain function which can lead to an enhancement of that
function.”” Motor skill acquisition could be divided into 3
stages including cognitive, associative, and autonomous
stages.”® In autonomous stage, participants can learn to
effectively perform both a postural and a cognitive task
simultaneously. In this study, it could be suggested that
training effect did not reach the autonomous stage. Long
term effect of training is also unknown because we
assessed only participants’ balance immediately after
completion of training sessions.

Many studies, however, support the benefit of Kinect
exergaming training because training with gaming
patterns results in a 30% reduction of falls.*® Physiological
data suggest that gameplay can induce neuroplastic
reorganization leading to long-term retention and transfer
of skill. Importantly, gaming provides choices, rewards,
and goals that lead to increased motivation and
engagement.’® Effects of training with a longer duration

and variety of intensity would be further on studied.

242  Journal of Associated Medical Sciences

Conclusion

Three hours of balance training, with additional
Kinect-based exercise games, has no effect on mediolateral
postural sway while performing dual tasks in older adults

with balance impairment.
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Abstract

Background: Chronic low back pain is a common problem found in transfer workers. Back education and back exercise

program may help to decrease pain intensity and improve functional capacity in transfer workers.

Objectives: To examine the effects of educational and back exercise program on pain intensity, functional capacity, and

back pain knowledge in transfer workers with chronic low back pain.

Materials and methods: Forty male transfer workers with chronic low back pain were randomly assigned to intervention
group (n=20 mean age 40.25+10.6) and control group (n=20 mean age 37.55+10.6). Participants in the intervention group
received back educational program which composed of 1 hour of lecture and 3 hours of practical session. Then, they
performed back exercise program at home for 20 minutes per session, 3 times a week for 12 weeks. Pain intensity,
functional capacity and back pain knowledge were evaluated using visual analog scale, Oswestry disability index, and
knowledge test respectively. All evaluations were performed before and after 12 weeks periods. Differences between and
within groups in pain intensity were analyzed using independent t-test and paired t-test. Nonparametric statistics were used

to analyze functional capacity and back pain knowledge. Significance level was set at p<0.05.

Results: At 12-week of educational and back exercise program, the intervention group demonstrated significant
improvement in functional capacity and back pain knowledge when compared to baseline (p<0.05) and control
group (p<0.05). However, no significant difference in pain intensity was found for both within and between group

comparisons (p>0.05).

Conclusion: Back education and back exercise of 20 minutes per session, 3 times a week for 12 weeks could improve

functional capacity and back pain knowledge in transfer workers with chronic low back pain.
Journal of Associated Medical Sciences 2017; 50(2): 245-252. Doi: 10.14456/jams.2017.24

Keywords: Low back pain, transfer workers, back education
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Table 1 Demographics characteristics of the transfer workers (meanzSD).

Variables Intervention group Control group
(n=20) (n=20)
Age (years) 40.25+10.6 37.55+10.6
Weight (kg) 72.50+£12.9 67.60+3.9
Height (cm) 169.75+5.7 168.01+4.7
Working Experience (years) 17.95+10.1 16.10+11.4
Numbers of patients transfer per day 15.204+7.3 17.616.1
Working overtime (n) 11 16
Working part time (n) 1 0
Exercise (n) 9 14
Alcohol drinking (n) 11 7
Smoking (n) 9 9
Underlying disease (n) 7 6
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Table 2 Comparisons of pain intensity, back pain knowledge and functional capacity between and within groups.

Variable Intervention group (n=20) | Control group (n=20) p-value
Pain intensity?
TO 4.68+1.71 4.3+1.81 0.498
T12 4.66+1.58 4.35+1.76 0.568
P-value 0.791 0.326
Back pain knowledge®
TO 4.65+0.99 4.7+1.03 0.865
T12 8.0+0.69 4.35+1.18 <0.001*
P-value <0.001" 0.152
Functional capacity®
TO 14.1£2.29 10.6+2.90 <0.001*
T12 5.0+1.65 9.612.64 N/A
Mean difference in 9.1£2.55 1.0+3.08 <0.001*
functional capacity
P-value <0.001" 0.163

*significant difference between group, Tsignificant within group, °parametric test, “non parametric test TO: before attending program,

T12: after attending program for 12 weeks
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Test-retest reliability of balance assessment using Swaymeter in children with Down

syndrome aged 7-12 years
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Background: Balance assessment in children with balance impairment especially in children with Down syndrome
is an important element in physical therapy evaluation. Usual clinical balance assessment is limited because it can’t
measure of body sway in any direction. Swaymeter is an equipment that can detect postural sway mainly in
antero-posterior and medio-lateral directions. It is compact and lightweight. It requires a short administration and
data processing time in measuring. However, there is no report supporting reliability of Swaymeter equipment for

balance assessment in children with Down syndrome.

Objectives: To examine the test-retest reliability of postural sway measures obtained from Swaymeter in children

with Down syndrome aged 7-12 years.

Materials and methods: There were 25 subjects participated in the study. Assessments of sway area were
performed totally of 4 conditions: floor with eyes open and eyes closed, foam with eyes open and eyes closed.

The assessment of postural sway was measure for three times in the same day and a week later.

Results: Reliability (ICC3,) of the sway area in condition 1: floor with eyes open is good (ICC=0.75-0.82);
condition 2: floor with eyes closed is moderate (ICC=0.66- 0.69); condition 3: foam with eyes open is low to
moderate (ICC=0.57-0.71) and condition 4: foam with eyes closed is low (ICC=0.45-0.49). Sandard error of

measurement (SEM) was ranged from 0.26- 0.38.mm

Conclusion: It was suggested that postural sway measured by Swaymeter is reliable in condition floor with eyes
open and eyes closed. Swaymeter is suitable for applying in clinic and research for assessment of balance in children

with Down syndrome aged 7-12 years.
Journal of Associated Medical Sciences 2017; 50(2): 253-261. Doi: 10.14456/jams.2017.25

Keywords: Static balance, postural control, postural sway, reliability
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Figure 1 Assessment of postural sway using Swaymeter (a) on floor (b) on foam (c) Position of Swaymeter and pen on graph paper

(d) Example of postural sway recording from Swaymeter.
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Table 1 Demographic data in children with Down syndrome.

Subjects (n=25)

Data Meantstandard ~ Minimum- Maximum
deviation

Age (year) 9.8+1.67 7-12
Sex*

Male 15 (60) -

Female 10 (40) -
Weight (kilogram; kg) 36.44+9.15 26-62.9
Height (centimetre) 130.94+7.69 121-153
Body mass index (kg/m?) 21.22+4.79 16.02-34
Intelligent Quotient 43.83+6.76 36-60
Flat feet* 23 (92) -
Hallux valgus*® 23 (92) -
Squint eye* 1(4) -

*Data presents as number (percentage)
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Table 2 Mean+SD of AP and ML direction (mm) and sway area (mm?) from participants, as determined from Swaymeter

recording.
Floor Foam
Conditions
Time 1 Time 2 Time 3 Time 1 Time 2 Time 3
EO AP 19.3316.27 22.3349.12 24.77+10.31 32.134+9.84 33.95+7.18 30.90+6.73
ML 30.05+£16.14 31.44£17.18 32.33+15.67 55.86+22.99 63.18+32.83 56.13+19.57
Sway area | 612.67+383.55 684.55+373.13 896.33+428.32 | 1839.59+1082.40 | 2147.45+1202.63 | 1738.13+686.84
EC AP 28.19+£11.57 27.8049.76 27.38+9.80 43.33+10.38 44.66+12.10 42.5+13.30
ML 49.26+24.95 50.38+26.16 45.88+21.46 70.62+29.14 75.58+22.01 74.91+£29.28
Sway area | 1433.00+961.86 | 1518.53+1176.10 | 1282.88+886.87 | 3176.20+1641.07 | 3471.12+1478.94 | 3296.91+1765.24

AP: antero-posterior, ML: medio-lateral, EO: eyes open, EC: eyes closed

Table 3 Test-retest reliability (ICC3,1), (95%Cl) and standard error of measurement (SEM) of sway area (mm2) in each

condition.
Floor Foam
Occasions
EO EC EO EC
Time 1 & 2 0.82 (0.59-0.93) 0.67 (0.37-0.84) 0.71 (0.43-0.87) 0.49 (0.12-0.74)
SEM=0.32 SEM=0.38 SEM=0.27 SEM=0.29
Time 1 &3 0.77 (0.48-0.91) 0.66 (0.38-0.83) 0.57 (0.33- 0.82) 0.49 (0.12-0.74)
SEM=0.28 SEM=0.36 SEM=0.26 SEM=0.32
Time 2 & 3 0.75 (0.42-0.89) 0.69 (0.42-0.85) 0.64 (0.82-0.75) 0.45 (0.01-0.69)
SEM=0.38 SEM=0.38 SEM=0.26 SEM=0.31

EO: eyes open, EC: eyes closed
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Abstract

Background: Vernonia cinerea Less. (VC) is a Thai natural plant that can help stop smoking, as claimed previously by

smoking clinics in Thailand, but there is lacked of scientific supporting its mechanism and toxicity.

Objectives: The aims of this study were to evaluate total phenolic content, total antioxidant capacity (TAC) and
radical scavenging activity of separated extracts from stem, flower and leaf of VC in vitro, including levels of
catecholamines (dopamine, adrenaline, and noradrenaline), oxidative stress, and acute toxicity in the chromosomes

of nicotine-treated rats.

Materials and methods: Vernonia cinerea (VC) Less. was extracted and total phenolic was determined by standard
methods. Antioxidant capacity and radical including, nitric oxide, superoxide, and hydroxyl were studied. Moreover,
catecholamine oxidative stress, malondialdehyde were focused. Effects of extract on animal were explored

compared to distilled water and chromosome aberration was determined.

Results: The results showed that leaf extract had the highest total phenolics and TAC. Stem extract showed
higher activity than leaf and flower extracts in scavenging nitric oxide (NO) and superoxide radical (O, °-). However,
flower extract presented the highest activity on scavenging hydroxyl radical (OH °). After 20-day treated.
statistical differences in levels of dopamine, noradrenaline, and adrenaline was demonstrated in nicotine-treated
group. Co-treatment with bupropion showed a significant reduction in dopamine in all extract. Co-treatment with leaf
extract showed significantly higher activity in increasing noradrenaline and adrenaline as well as bupropion, with
reduced malondialdehyde (MDA) and increased TAC levels compared to flower or stem extract. In addition, there

was no acute toxicity in any chromosomes from all directed extract treatments.

Conclusion: This result suggested that VC extracts possibly involved the catecholamine neurotransmitter in
nicotine-treated rats, and may relate to antioxidant activity by radical scavenging in vitro, including non-acute toxicity

in chromosomes from short-term direct treatment.
Journal of Associated Medical Sciences 2017; 50(2): 262-274. Doi: 10.14456/jams.2017.26
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Introduction

Smoking is still a major problem worldwide because
cigarette smoke contains an abundance of free radicals
and pro-oxidant species and is known to cause serious health
problems,“2 such as coronary heart disease, chronic
obstructive pulmonary disease (COPD), and cancers.**
Thousands of chemicals in tobacco smoke and over
4,000 chemical substances in cigarettes are toxic and
carcinogenic and have as many free radicals as the toxicity
from nicotine,® In addition, basic knowledge of free
radicals strongly claims that tobacco smoke has powerful
risk factors of degeneration, mutation, aging, and several
serious diseases.® Previous study has shown that
nicotine from cigarette smoke likely contributes to
catecholamine release,” especially on dopamine, a precursor
of both adrenaline and noradrenaline secretion from
adrenal medullar levels.® Dopamine is an important
neurotransmitter that affects to heart rate and blood
pressure, as well as behavior and cognition, sexual
performance, mood, learning capacity, sleep, memory,
motivation, lactation, and involuntary movement.”® Some
evidence has reported that nicotine can enhance motivation
during prolonged exercise,” and improve exercise endurance,
but it also induces oxidative stress and chromosome
aberration." Interestingly, previous evidence shows that
adverse effects of nicotine induce inflammatory status and
oxidative stress via activated NF-kB and apoptosis,12 while
decreasing glutathione (GSH) and increasing malondialdehyde
(MDA).” Therefore, these findings are still controversial
and confirmation of toxicity or side effects from nicotine
administered oxidative stress would possibly support the
adverse effects of cigarette smoking on protein and lipid
oxidation and cause of DNA damage.""

Many countries including Thailand launch campaigns
to reduce smoking by introducing various rules, such as
behavioral counseling and/or pharmacotherapy, with a
successful long-term abstinence rate of approximately
30%,"" In case of heavy smokers, nicotine replacement
therapy (NRT) is the best medicinal choice in smoking
cessation protocol, and increases the chances of smoking
cessation by 50 to 70%, when compared to a placebo or
no treatment at all.20 However, the major disadvantages

of this approach are high cost and unwanted side effects
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such as nausea, dry mouth, weight gain, and sedation.”’
At present, some choices of traditional Thai herbs for the
purpose of smoking cessation are challenging. It has been
reported that some traditional Thai plants are able to reduce
smoking rate; such as, Peep (Millingtonia hortensis Linn),
Shallot (Allium ascalonicim Linn), Snow lotus (Saussurea
laniceps) and Mor Noi (Vernonia cinerea Less).

Vernonia cinerea Less. (VC) is a natural plant that
grows around the world. It is classified in the Asteraceae

2223 Dominant characteristic with slender stem,

family.
variable leaf shape, and pinkish-purple flowers can be
seen. Previous studies reported that VC leaf or whole
parts of plant are analgesic, antipyretic and anti-inflammatory

in rats.*®

VC plant has been documented as widely
used for relieving cigarette craving, however, there is less
evidence regarding human smoking. A previous study
of whole dry VC plant carried out a clinical trial to stop
smoking in a smoking cessation clinic at Thanyarak
Institute, Pathumthani, Thailand, resulted in no significant
difference between a placebo-controlled and parallel
trial.*® Moreover, it showed that benefits of VC supplementation
combined with exercise helped to reduce oxidative stress
by releasing endorphin in active smokers.”” Some reports
have studied the active compounds in VC; such as,
flavonoid and terpenoid,28 steroids, saponins, alkaloids,
carbohydrates, flavonoids, phenols, tanins, and proteins,
including N-hexadecanoic acid (42.88%), 1,2-benzene-
dicarboxylic acid (23%), squalence (11.31%), caryophyllene
oxide (2.31%), guaiol (1.75%), octadecanoic acid (4.41%)
and 9,12-octadecanoic (9.38%).” In Thailand, VC was
approved for its benefits in smoking cessation, and has
been recorded as a drug from plants in the National List of
Essential Medicines (NLEM) in Thailand (2013).° Moreover,
it may be possible to utilize it in modern medicine, as
currently used in NRT. Therefore, the aims of this study
were to evaluate whether VC extracts have anti-oxidant
properties and radical scavenging activities in vitro including
on catecholamine neurotransmitters, oxidative stress
related to nicotine-administration, and direct anti-toxicity

in bone marrow of preliminary rat model.

Vol. 50 No. 2 May 2017 263



Materials and methods

Chemicals: Folin-Ciocalteu phenol reagent, 2,2-Azino-bis
(3-ethylbenzo thiazoline-6-sulfonic acid) (ABTS), trolox,
gallic acid, sodium nitrite (NaNOj), nitroblue tetrazolium
(NBT), hypoxantine (99%), xanthine oxidase (from bovine milk),
2-deoxy-D-ribose (97%), ascorbic acid, 2-thiobarbituric
acid (TBA), trichloroacetic acid (TAC), hydrogen peroxide
(H50,), sodium nitroprusside (SNP), standard tetrameth-
oxypropane (TMP), and cyclophosphamide (CP) were
purchased from Sigma-Aldrich (St. Louis, MO, USA).
Potassium persulfate, KH,PO4-KOH, ethylene diamine
tetraacetic acid (EDTA), Ortho-phosphoric acid (85%) and
Tris (hydroxymethyl)-aminomethan were purchased from
Merck Ltd. (Darmstadt, Germany). N-1-napthylethylene-
diamine dihydrochloride (NED) (VWR, Prolabo, EC),
sulfanilamide (Sulfa) (Fluka, Steinheim, China) and 3-CAT
research ELISA™ Kit (Cat. No. BA E-5600, Labor
Diagnostika Nord GmbH &Co. KG, Germany) were

experimentally prepared in this study.

Animals: Male and female Wistar rats (aged 5-8 weeks,
weigh 250-300 gm) were purchased from the National
Laboratory Animal Center, Mahidol University, Bangkok,
Thailand, and housed in individual cages under an
ambient temperature of 2411 °C at the Thailand Institute
of Scientific and Technological Research (TISTR) Center
(Pathum Thani, Thailand).

Preparation of Vernonia cinerea (VC) Less.

Naturally grown mature VC plants, of at least three
months old, were collected from a local clean area, without
toxic insecticide spraying, Chiang Mai Province, Thailand.
VC characteristics were identified using voucher specimens
deposited at CMUB herbarium, Department of Biology,
Faculty of Science, Chiang Mai University. Flower, stem,
and leaf of VC were separated and washed four times
with clean water before cutting into small pieces of
approximately one inch long and dry heating in an oven
(Binder GmBh, Germany) at 60°C. Dried materials
were kept in sterile bottle (20% of moisture) containing
a small bag of anti-moisture silica-gel pills (Chemipan
Corporation Co., Ltd, Thailand). VC extract was prepared
as mentioned previoisly27 with a water-extracted protocol, as

generally used in an anti-smoking clinic. One-hundred and
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thirty mL of VC condensed juice was prepared by mixing
dried materials (stem, leaf, or flower part) with clean water
(Nestle Pure Life, Nestle (Thai) Ltd, Thailand) (20:390, w:v)
and boiling in a traditional pot until completely evaporated.
Lyophilized extracts were prepared from each 130 mL of
VC condensed juices of different parts by freeze dryer
(LYOMASTER™, Germany).

Antioxidant and radical scavenging activity assay in vitro
Total phenolic assay

Total content of phenol in each VC extract was
determined by Singleton and Rossi method®' in which 50 pL
of extract solution (20 mg/mL) was mixed with 1.0 mL of
Folin-Ciocalteau reagent and kept in the dark for 10 min
before 500 pL of 20% sodium carbonate was added. Tube
was then incubated for 2 hrs, and absorbance of clear
supernatant from short high speed centrifugation for 3 min
was read at 765 nm by spectrophotometry. Total phenolic
content was calculated by comparison to standard gallic

acid.

Total antioxidant capacity (TAC) assay

Total antioxidant capacity of each VC extract from
stem, flower, and leaf was assayed by ABTS cation radical
de-colorization method.*? Stock ABTS cation radical was
produced by activating ABTS (14 mmol/L) with potassium
persulfate (14 mmol/L), and kept overnight with light
protection. Working ABTS cation radical was diluted from
stock ABTS radicals with deionized water until starting
absorbance at 0.7+0.2 before adding of extract solution.
Ten pL of extract solution; from the stem, flower, or leaf
(10 mg/mL) was added to 990 uL of working ABTS cation
radical solution in a plastic cuvette (size 1.5 mL), and
gently alternated inversely 9 times before adding to the
spectrophotometer at 734 nm by spectrophotometry.
Decreased absorbance was recorded continuously every
1 min for 3 min and finally calculated to AA/min,
automatically by spectrophotometry. Total antioxidant
capacity (TAC) of the VC extract was calculated by

comparing with the AA/min of standard Trolox.

Nitric oxide scavenging assay
Nitric oxide was evaluated by a Griess reagent ac-

cording to the company (Promega).*® Briefly, 0.2 mL of
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various concentrations of extract solution (20-100 mg/mL)
was added to 1.8 mL of SNP and kept at 25 °C for 180 min.
One mL of solution was then mixed with 1 mL of 0.1% of
NED in water and left in dark for 5 min. Then, mixed with
500 pL of 1% sulfanilamide (Sulfa) in 5% phosphoric acid
and kept in dark for 5 min. Pale pink color was produced
with an absorbance reading of 540 nm. Nitric oxide was
calculated compared to standard NaNOj;. The result

presented an inhibitory extract concentration of 50% (ICs).

Superoxide radical scavenging assay

Superoxide radical scavenging activity was deter-
mined following the previous protocol.* Firstly, 100 pL of
various concentrations of extract solution (20-100 mg/mL)
was added to 760 pL of hypoxanthine (1.1 mmol/L), 100 pL
of NBT (300 pmol/L) and 40 pL of xanthine oxidase
(1.67 U/mL). Absorbance (532 nm) was recorded
continuously every 15 seconds. Data were represented as

inhibitory concentration of 50% (ICsxp).

Hydroxyl radical scavenging assay

Hydroxyl radical scavenging assay was determined as
mentioned previously.*® Firstly, 200 uL of KH,PO,-KOH
(100 mmol/L) was added to 200 pL of deoxyribose
(15 mmol/L), 100 pL of EDTA (1 mmol/L), 100 pL of H,O,
(10 mmol/L), 100 L of extract solution (20-100 mg/mL)
and 100 pL of ascorbic acid (1 mmol/L). After being kept
at room temperate (37 °C) for 60 min, 1 mL of TBA (1%)
with TAC (2.8%) was added before boiling at 80 °C for
20 min. A pale pink color was produced and absorbance
was read (532 nm). Data was represented as inhibitory

concentration of 50% (ICsg).

Animal study

The animal study protocols on catecholamine,
oxidative stress, and chromosome aberration were
approved by the Ethics Committee at the Thailand
Institute of Scientific and Technological Research (TISTR),
Bangkok, Thailand [CODE: TS54001].

Catecholamine, oxidative stress assay

All rats were selected by a simple sampling method
and identity numbers were marked on their tail. They were
fasted 16 hours before the experiment. They were then

divided randomly into six groups of 10 rats in each, of
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which 5 were male and 5 female for (1) control with normal
saline (0.9%), (2) only nicotine, (3) bupropion (150 mg/kg
body weight), (4) leaf extract (10 gm/kg body weight), (5)
flower extract (10 gm/kg body weight), and (6) stem
extract (10 gm/kg body weight). All groups were injected
each day subcutaneously with nicotine at 0.6 mg/kg body
weight, except for control group. After 20 days of daily
feeding, all rats (n=10) were water-deprived overnight
before blood taking via right ventricle of heart to determine
catecholamine neurotransmitters (dopamine, noradrenaline
and adrenaline) in plasma by a 3-CAT research ELISA™
Kit. Moreover, fresh plasma sampling of 6 rats (3 males
and 3 females) from each of the six groups above was

evaluated for TAC32 and MDA.*

Malondialdehyde (MDA) by TBARs

A modified version of original protocol of Chirico
(1994) used high-performance liquid chromatography
(HPLC) from which 200 pL of plasma was mixed with
750 pL of ortho-phosphoric acid (2.5%, v:v) and vortexed.
Then, 500 pL of TBA (0.2 mol/L) in Tris (hydroxymethyl)-
aminomethane (0.14 mol/L) was added. After incubation in
a water bath (90°C) for 30 min, all samples were cooled
and centrifuged at 10,000 rpm for 3 min. Twenty pL of
samples was injected into the rheodyne valve with a 20 pL
fixed loop, and peak of MDA-TBA adduct was imeasured
at 532 nm (UV-VIS detector, 1100 Hewlett-Packard,
Germany) with a C-18 reverse-phase column (250x4.6x5.0 mm:
Phenomenex, Aschffenburg, Germany) under pure
isocratic methanol (HPLC grade, LabScan, Bangkok,
Thailand), with a flow rate of 1.0 mL/min. MDA (umol/L)

was calculated by comparing with standard TMP.

Chromosome aberration study

Male and female Wistar rats were divided randomly
into five groups of 5 female and 5 male rats in each one.
Distilled water, flower, stem, or leaf extract were single
administered orally at 2,000 mg/kg body weight, whereas
cyclophosphamide (CP) at 50 mg/kg body weight was
injected intraperitoneal. Protocol for evaluating acute
toxicity on chromosome aberration of bone marrow
followed a previous protocol” under the guideline of
the Organization for Economic Cooperation and Development
(OECD, 2000).38 After 24 hours of single dose treatment,
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colchicine was injected to arrest chromosome. Rats
were then sacrificed humanely by inhaling carbon dioxide.
Bone marrow cells were removed from femur thigh bone
to study the chromosomal aberration (gap, break,
exchange and multiple aberrations). Briefly, bone marrow
cells were washed in hypotonic solution (0.075 mol/L KCI)
and fixed (glacial acetic acid: methanol, 1:3 v:v). Slides
were coded and stained with 10% Giemsa. Normal cells
were counted and compared in mitosis stage with a total of
1,000 cells on each slide to present percentage of mitotic
index (%MI). Types of chromosome aberration in both
male (n=5) and female (n=5) rats, such as gap, break,
exchange and multiple aberrations, were scored and

recorded.

Statistical analysis
Data were expressed as mean+SEM. All parameters
were compared statistically by independent measurement

in analysis of variance (ANOVA) and Bonferroni test

(statistical software package, SPSS for windows version

11). Level of significance was established at p<0.01.

Antioxidant and scavenging activities in vitro

Table 1 shows leaf extract presented the highest
total phenolic content and total antioxidant capacity (TAC)
compared to stem and flower extracts. Stem extract
presented the highest scavenging activity on nitric oxide
(NO) compared to flower and leaf extracts. Stem and flower
extracts present the significant highest activity on scavenging
on superoxide radical (02 °-) compared to leaf extract. However,
flower extract had the highest activity for scavenging on
hydroxyl radical (OH °) when compared to stem and leaf
extracts. Results of all extracts on scavenging radicals or

non-radicals were confirmed by standard ascorbic acid.

Table 1 Antioxidant and radical scavenging activities of stem, flower, leaf extracts, and standard ascorbic acid (VitC)

Test Stem Flower Leaf Standard Vit C
(n=5) (n=5) (n=5) (Mg/mL)

Total phenolics (mg GA/mg) 123.5+14.4 179.5+11.3 669.2+17.2 -
Total antioxidant capacity (TAC) 0.97+0.22 1.34+0.12 3.12+0.45" -
(mmol of Trolox/mg)
Nitric oxide scavenging 0.9120.23% 1.08+0.11 2.77+0.75 146.4+2.56
(IC50) (mg/mL)
Superoxide radical scavenging 0.62+0.21" 0.69+0.11" 4.41+0.27 39.56+3.12
(IC50) (mg/mL)
Hydroxyl radical scavenging 3.03+0.12 1.68+0.23" 3.90+0.13 23.231+5.06

(IC50) (mg/mL)

Data presents the mean+SEM, IC50 = inhibitory concentration at 50%. GA = gallic acid, 'p<0.01 when compared to the

stem and flower extracts, *p<0.01 when compared to the flower and leaf extracts, *p<0.01 when compared to the leaf

extract, and **p<0.01 when compared to the stem and leaf extracts.

Catecholamine and antioxidant control in rats

Table 2 and Figure 1 present the level of catecho-
lamine neurotransmitters in plasma as dopamine (Figure 1A),
noradrenaline (Figure 1B), and adrenaline (Figure 1C) in
all Wistar rats. Results showed significant levels of dopamine,

noradrenaline and adrenaline after treatment with nicotine at
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0.6 mg/kg/BW, when compared to control group (p<0.01).
After co-treatment with bupropion, dopamine level was
reduced, whereas noradrenaline and adrenaline levels
increased significantly (p<0.01), when compared to
nicotine treatment. In addition, dopamine was reduced

significantly after co-treatment with stem, flower, and leaf
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extracts (p<0.01), as observed in bupropion co-treated

group. A significant difference in stem treated group was

demonstrated but not in flower or leaf co-treatment, when

compared to bupropion co-treatment (p<0.01). Noradrenaline

and adrenaline were significantly increased after co-treat-

ment with leaf extract (p<0.01), when compared to nicotine

treatment, but was not different from bupropion co-treat-

ment (p>0.01). Moreover, flower and stem extracts

co-treated group did not increase noradrenaline and

adrenaline levels, with significant difference from the

bupropion co-treatment (p<0.01).

Table 2 Catecholamine parameters (dopamine, nor-adrenaline and adrenaline) in nicotine-treated Wistar rats.

Experiments Dopamine Noradrenaline Adrenaline
(ng/mL) (ng/mL) (ng/mL)
0.9% Normal saline (n=10) 0.54+0.004 3.79+0.011 3.26+0.038
Nicotine (n=10) 0.95+0.004 3.58+0.025 3.10+0.028
Nicotine+bupropion (n=10) 0.61+0.004 4.32+0.004 3.73+£0.015
Nicotine+flower extract (n=10) 0.56+0.08 3.77+0.008 3.24+0.028
Nicotine+stem extract (n=10) 0.34+0.009 3.51+0.009 3.04+0.024
Nicotine+leaf extract (n=10) 0.53+0.005 4.69+0.024 4.03+0.023
Data are mean+SEM
2.0 8
A 7 ] B
1.5 1 6
5 * *%
1.0 * 4] # .
3 4
# #
5 PR 27
1 i
0.0 U )
Control - bupropion flower stem leaf Control - bupropion flower stem leaf
+ nicotine + nicotine
7
C
G |
5 |
4
4] *
3 4
2
1]
0
Control - bupropion flower stem leaf
+ nicotine

Figure 1. Catecholamine levels; dopamine (A), noradrenaline (B), and adrenaline (C) in plasma after treatment with VC

extracts (flower, stem, and leaf), control with normal saline solution and bupropion in nicotine-treated rats (n = 10).

*p<0.01 when compared to control and bupropion-treated groups. **p<0.01 when compared to flower, leaf bupropion

and nicotine-treated groups. *p<0.01 when compared to nicotine-treated group.
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Study of TAC levels in plasma (Table 3, Figure 2)
showed no significant difference between control and
nicotine treated groups (p>0.05). After co-treatment with
bupropion, TAC was non-significantly increased compared
to either control or nicotine group (p>0.05). Moreover,
TAC levels had no statistical difference after co-treatment
with all extracts (p>0.05) when compared to nicotine

administrated group. Regarding the results of MDA levels

(Table 3 and Figure 2) in control and nicotine treated
groups, no statistical difference was shown (p>0.01),
but they were significantly reduced when co-treated with
bupropion (p<0.01). Interestingly, results of MDA levels
from three extract co-treatments demonstrated that only
co-treatment with leaf extract had statistical difference
compared to flower and leaf extracts, but similar to bupropion

co-treatment.

Table 3 Oxidative stress parameters; total antioxidant capacity (TAC) and malondialdehyde (MDA) in all groups.

TAC (mmoliL)

MDA (umol/L)

Control (n=6)

Nicotine (n=6)
Nicotine+bupropion (n=6)
Nicotine+flower extract (n=6)
Nicotine+stem extract (n=6)

Nicotine+leaf extract (n=6)

12.04+0.29 24.77+0.79
11.74+0.06 29.17+1.68
13.150.38" 15.1420.60" "
12.03+0.42 28.67+2.14
11.830.217 23.45+2.03"
12.340.15 18.99+0.89*

Data are mean+SEM *p<0.01 when compared to nicotine-treated groups, 'p<0.05 when compared to bupropion-treated

group, **p<0.01 when compared to control group, and *p<0.01 when compared to flower flower-treated group.

TAC

Control - bupropion flower  stem leaf

+ nicotine

50

MDA
40
#
30 - T T
#
= T
##
20 + L 3 il
r
&
10
0
Control - bupropion  flower stem leaf
+ nicotine

Figure 2. Total antioxidant capacity (TAC) levels and malondialdehyde (MDA) in plasma after treatment with VC extracts

(stem, flower, and leaf), control with normal saline solution, and bupropion in nicotine-treated rats (n = 6; 3 male &

3 female). *p<0.01 when compared to nicotine-treated group. **p<0.01 when compared to control group. *p<0.05

when compared to bupropion-treated group. ’#‘p<0.01 when compared to flower-treated group.
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Chromosome aberration

Chromosomal analysis at the metaphase stage of
bone marrow cells in nicotine-treated and positive control
(PC) male and female Wistar rats are summarized in
Table 4, after VC stem, flower, and leaf extract had been
administered orally and CP intraperitoneally injected at
2,000 mg/kg body weight and 50 mg/kg body weight,
respectively. Ml (%) presented a cell proliferation of no

statistical difference in any of the VC extracts in the

treated groups compared to control (p>0.01). However,
a significant decrease in %MI| was seen after treatment
with cyclophosphamide (p<0.01). Additionally, CP also
induced chromosomal damage. Figure 3 shows
chromosome characteristic after treatment with all extracts
and nicotine but not in control. Chromosome breaking,
exchange, and multiple aberrations of bone marrow in

both male and female rats of CP treated group.

Table 4 Mitotic index (Ml); types of chromosomal aberration and damage in Wistar rats.

Male Groups . Types of chromosomal aberration (%) Chromosomal
ML (%) Break Exchange Multiple Ab. damage/cell

Distilled water (n=5) 6.28+0.16 0 0 0 0

Flower extract (n=5) 6.34+0.13 0 0 0 0

Stem extract (n=5) 6.30+0.22 0 0 0 0

Leaf extract (n=5) 6.30+0.20 0 0 0 0

Cyclophosphamide (n=5) 3.96+0.23* 6.80+2.76* 1.0040.77 1.20+0.49* 5.80+1.59*

Female Groups

Distilled water (n=5) 5.80+0.33 0 0 0 0

Flower extract (n=5) 6.28+0.11 0 0 0 0

Stem extract (n=5) 6.02+0.19 0 0 0 0

Leaf extract (n=5) 6.12+0.19 0 0 0 0

Cyclophosphamide (n=5) 4.10+0.14* 21.20+1.62* 2.00+0.84* 1.40+0.51* 9.20+0.97*

Data are mean+SEM. Independent measurement in among of five groups was analyzed with ANOVA and Bonferroni test

were used. *percentage of mitotic index (%MI). *significant differences: (p<0.05) compared to distilled water and VC extract

groups.
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Figure 3. Characteristics of chromosomal aberrations from the bone marrow of male and female Wistar rats after treatment

with distilled water (A), and VC extracts from the stem (B), leaf (C), and flower (D), compared to cyclophosphamide
(Giemsa stain, 1000x).
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The results of this study possibly supported the
efficiency of smoking cessation reported in previous clinical
studies, including results of safety measures against
chromosomal damage and better future distribution
of information to clinics for users and physicians. In this
study, the leaf extract presented the highest total phenol
content and highest TAC, but the results of scavenging
radicals; either NO non-radicals or radicals such as O, °.
and OH°, was controversial even. Results possibly came
from the extract preparation in water in this study. Some
interesting results in update study on active and antioxidant
activities from difference extracts from VC condense juices
in 2017 showed that dominate flavonoid and catechins
were in the leaf than flower or stem extract.*® Moreover,
other active compounds in VC extracts, such as terpenoid,28
steroids, saponins, alkaloids, carbohydrates, phenols,
tannins, and proteins26 including N-hexadecenoic acid,
1,2-benzene-dicarboxylic acid, squalene, caryophyllene
oxide, guaiol, octadecanoic acid, and 9,12-octadecanoic,*
presented on radical scavenging activity. However, dry
crude powder from the whole parts was contained in a
small tea bag, which suggested the possible effect on
smoking cessation."” But, improvement in VC preparation,
by condensed juice as in this study, also represented
higher rate of smoking cessation.”” From the previous
data, unpleasant taste and smell of cigarette smoke were
a direct influence from VC condensed juice that has been

26, 2
%27 Moreover,

proposed as a first step to stop smoking.
the efficacy of VC on stop smoking is possible related to
the nicotine replacement because the nicotine and nitrate
or nitrite were found in leaf extract.39 In Wistar rat-animal
protocol, pure nicotine at 0.6 mg/kg for 20 days was
injected subcutaneously that was following the previous
evidence that the LD50 of nicotine at 50 mg/kg in rats or
3 mg/kg in mice, or 0.5-1.0 mg/kg body weight can be a
lethal dosage in adult humans. 41 Moreover the maximum
venous blood concentration was possibly varies from 10
to 30 minutes after used.” Furthermore, at least 12 days
of daily subcutaneous injection was able to induce nicotine
tolerance, and affected locomotor activity from nicotine

addiction.*® Bupropion, which is an antidepressant drug

Journal of Associated Medical Sciences

and used to relieve the withdrawal symptoms from stop
smoking44 was used to positive control that can interact
with the nicotine receptor in different pathways, for example,
a non-competitive antagonist agent blocks nicotine
activation of 0l3p2-, 04p2-, and Ol7-neuronal acetylcholine
nicotinic receptors (nAChRs).

From the results of all catecholamine levels, pure
nicotine increased dopamine level that indicated from an
antagonistic mechanism as in a previous suggested.®
When treated with all extracts, dopamine levels were
reduced that the mechanism is still unclear. Possibly, in a
previous research proved that phenolic monoterpenoid, as
a carvacrol in many plants, was able to bind to AChRs,*”
and possibly stimulates the function of mitochondrial
monoamine oxidases (MAOs), then increases dopamine

degradation to noradrenaline and adrenaline.® **

Possibly
hypothesis of total phenolic evaluation in different VC
extracts can be explained on the catecholamine results.
The results of noradrenaline and adrenaline levels after
leaf treatment is similar to those in the bupropion treated
group. Thus, the hypothesized pathway on inhibition of
AChRs may be possibly. Part of the results from oxidative
stress status, in nicotine-treated group showed the slightly
non-significant increase of MDA and decrease of TAC
levels that has been proposed from NF-kB and apoptosis
activity.” Whereas bupropion increased TAC and reduced
MDA levels significantly. This mechanism is still unclear
and controversial, because the latest evidence proved
that bupropion is not an antioxidant agent, but has the
distinguished function of inhibiting dopamine and noradrenaline
reuptake or the post-synaptic acetylcholine nicotine
receptor.”” Thus, the antioxidant mechanism of bupropion
on co-nicotine treatment also is controversial and needs
proving. The results between the three extract treatments,
co-treatment with leaf extract reduced MDA level better
than co-treatment with stem or flower extract which is possibly
explained by higher phenolic active compound.

Finally, the acute toxicity protocol in the chromosome
from all extracts was designed by comparing to a positive
inducer, cyclophosphamide that damages chromosomes
through generating free radicals and alkylating DNA.*
Although, the standardized protocol in animal test has

suggested to perform in male or female animal for exclusion
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the con-founding factor as hormone, but this study Conclusion

selected both male and female rats that is possibly to
apply in human of both gentle. A single dose at 2,000 mg
of extract per kg body weight was performed following
the OECD guideline (2000).* Results showed no acute
toxicity in chromosomes when applied any VC extracts
presenting possibly safety. In the other hand, a higher

dose in human subjects needs more study or long term

Vernonia cinerea (VC) that is a natural plant and
used in clinical smoking cessation, involves the catecholamine
neurotransmitter, especially regarding depression on
dopamine and enhanced noradrenaline or adrenaline
release, and the reduction on lipid peroxidation being the
same as bupropion function. Finally, a high dose of all VC

extracts has non-acute toxicity in chromosomes.

administration.
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The method for classification of noise in computed radiography image
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Introduction: Nowadays, conventional X-ray images are replaced by digital X-ray imaging, such as computed
radiography (CR) images. Advantages of digital X-rays are, for example, the images can be easily viewed, duplicated
and stored. The obtained images can be scaled, measured, compared and adjusted for brightness and contrast,
thus enhance diagnosis performance. However, image noise is a key factor that reduces quality of X-ray images. It

sometimes causes a deficiency in images leading to misdiagnosis.
Objectives: To classify the noise type in CR images by Naive Bayes algorithm.

Materials and methods: Firstly, an original image was created for the study. Secondly, a number of instances were
created. Each instance was constructed by overlaying various levels of known-noise over the original image. Here,
the Gaussian, Poisson and impulse types of noise were considered. Also, the features, mean, SD, MSE, and PSNR
were extracted from the modified CR images in this step. Thirdly, the most effective features were selected for
classifying type of noise. Fourthly, models were built and evaluated. Finally, noise type in CR image was determined

according to the model.
Results: The study was evaluated for classifying noise in CR image, which had 90% correctness.

Conclusion: The study showed that noise in CR system was Poisson noise with precision of 0.95, the recall of
0.73, and the F-measure of 1.13.
Journal of Associated Medical Sciences 2017; 50(2): 275-285. Doi: 10.14456/jams.2017.27
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Feature Mean
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Figure 4 Feature extraction.

3. M3lRanAMANBULIANTE (Feature selection)
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(WEKA Version 3.7.4) LUU4d1889084 dataset ﬁﬂszﬂa‘u
@ training data LLa¢ testing data Iinadia k-folds cross
validation laputsriuen k (k = 2, 3, 4, ..., 18) (a5
LﬁﬂmfﬁLLum‘imaasl@mmﬁm‘hLLuﬂﬁrytymmumu"l@TQﬂ
ﬁaamn‘ﬁ'q@

n13dszIluna (evaluation) &1WIUUIZUIMAN
dredntawvasuuuitasinszinlasdseiliudrannnsld
LUUFRBITAERNANNLTE (precision) Aa AMURINTD

o o AN 1 A @ ..
luntsadadayadluiioidasean’ly precision 1du
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Fwutoyafignseanunnanue ddudu (recall) de
mﬁ'@mmmmimjamzuulum‘aﬁo‘*ﬁagaﬁlﬁmﬂj”aa
NIRUABBNNT recall Lﬁué'mwd’mmaaﬁ‘hmwﬁagaﬁ
Lﬁm*’ﬁaaLLa:gﬂﬁdaaﬂmﬂ”mhmuiayjaﬁﬁmﬁaaﬁmm
1 6 A 1 ::l'. 1 v v =
uazALanes (F-measure) Aa m‘ﬂmuamwagahmam
' . . ‘é o U
luUnnaein precision %38 recall TIFINNTAAUWIT AN

equation 3-5 ULRZANIWN 1

Table 1 Confusion matrix for evaluating the categorical output.

Data retrieved (+)

Data not retrieved (-)

Relevant data (+) P

Irrelevant data (-) FN

FP
™

Denote: TP = True Positive, FP = False Positive, FN = False Negative, TN = True Negative

Precision =

TP
Recall =

(TP +FP)

2Precision
F - Measure =

(Precision + Recall)

5. NN IBIWUUUINADY (Model usage)
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lunwienatsgdans N unseen data l@annsaneAw
1@neL38 TOR CDR phantom (Mineafia 54 kVp, 3.2 mAs,
no filtration, SID = 100 cm) Iﬂmmgumaumsﬂi:mawamw

-

Model

CR image

(Unseen Data)

Naive Bayes

g CR reader Wl wwanduasnsaasyQImsunIn
A v & % & o o

Pa9u3EN 9 laidunwanosdGenindayyimsunin
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(Figure 5)

+ Type of Noise

Classification

Figure 5 Model usage.
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mMwianoisgTensued TOR CDR phantom Jwnw
ﬁleigﬂa@é’zyzywmsumumnmaﬂﬁuﬁmaw%ﬁ'ﬂiu
PAOUNTLTZNIANE GadsygrasunuNaNay LAz
fid1 SD=13.675 uazmwauatuflernanuasnwlng
RUQIHIUNIBAARY Af1 SD = 12.892 (Figure 6)

CR Image
SD=13.675

QOriginal Image
SD=12.892

Figure 6 CR and original images.

imauﬁmmaaqmé'ﬂﬁmzmwwzﬁvlﬁmﬂmiaﬂ“@
mnmwLanmm‘ﬁ%ﬁﬁmé’zyzywmiumuﬁmmmﬁ@
FWI% 300 mwlumgumaumiﬂ“mﬁanqmﬁ'ﬂﬁmzmwwz
ugasluassn 2 LLa:Namiﬂ“@Lﬁanqmﬁnwm:mww:ﬁﬁ
ﬂs:ﬁw%mwgaq@ﬁﬁﬁﬂﬁwaﬁ'umaai’%mné’tymgmmmu
Puriasuaasluasi 3

Table 2 Detail of features in feature extraction step.

Feature Maximum Minimum  Mean SD
Mean 18.463 17.766 17.870 0.103
SD 18.12 12.89 13.433 0.856
MSE 8.128 0.011 1.647 2137
PSNR 67.747 39.031 50.704 7.339

Class = Gaussian (100), Poisson (100), Impulse (100)

Journal of Associated Medical Sciences

Table 3 Performance estimation of feature selection.

Subset Performance estimation
(%)
{Mean} 75.00
{Sh} 73.67
{MSE} 67.33
{PSNR} 63.67
{Mean, SD} 82.33
{Mean, MSE} 86.00
{Mean, PSNR} 88.67
{SD, MSE} 81.67
{SD, PSNR} 83.00
{MSE, PSNR} 68.00
{Mean, SD, MSE} 84.00
{Mean, SD, PSNR} 86.33
{Mean, MSE, PSNR} 83.67
{SD, MSE, PSNR} 77.67
{Mean, SD, MSE, PSNR} 86.33

NN 3 a]:Lﬁuvleﬁ’h“gmaaQmé’nwmzmww:ﬁ'
fliszEnTnWgIge Aa {mean, PSNR} FamnanIndsumn
syanmsunulagndasionas 88.67 LLa:QﬂlﬁLﬁ:aﬁw
wUU3aadde b

51zla:l,’é'ﬂmaaqmé’nwmzmww:mﬁmnmmﬂ”@
mwLaﬂmsﬁéﬁdgnLﬁua%'zytywmsumuﬁmmmﬁ@ﬁﬁmu
900 MW RalEEmMILNMsEPILLURasuaasluaTen 4
HANIIEIUULIasIF M IUS RN Y MRl w
LanwlsddaniTodwaauitw anudlananisdsadu
aaugasluanef 5
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Table 4 Detail of features in modeling step.

Feature Maximum Minimum Mean SD
Mean 18.482 17.662 17.869 0.106
PSNR 67.747 38.991 50.624 7.280

Class = Gaussian (300 instances), Poisson (300 instances), Impulse (300 instances)

Table 5 Modeling evaluation.

k-fold cross validation

Correctly classified instance (%)

2 89.11
3 88.89
4 88.33
5 89.33
6 88.89
7 89.56
8 89.22
9 89.89
10 89.56
11 89.89
12 89.78
13 89.67
14 90.00
15 89.44
16 89.89
17 89.11
18 88.89

ﬁagamnms’mﬁ 5 92LARLA97 WUUII809

fmsudtuunay g mIunInluniniansisdTon sl

wnaila 14-folds cross validation a’m’mm‘imuné’tyrywm

iumuvl,ﬁgﬂﬁaamﬂﬁq@ fa Ja88z 90.00

NNMIANEIWLIN NIl BNaTaILLLSIRE

sansnduunldgndasindudygrmsunimndidon
292 910 300 NIt@r8d19 Tauleanaialassiuun
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Wuihas 8 nydidnagny mMwndsy msunIwwules
mmsm‘i’nmnvlﬁgﬂﬁaa 219 371 300 NIMLALBENI
a a o 6 A a o 1
Janufananalagsuuwndund@don 78 nItiadatn9
URZBUWAR 3 NIHA20EY  UATNIWADFLIMILNIG
u:uuSwﬁ'aﬁmmmﬁwLmﬂvl,@Tgnﬁaa 296 370 300 NI
ety anufanaalasduwnidui s 4 nydienadng
(Table 6)
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Table 6 Cross-validated confusion matrix for classifier.

Retrieved or Classified as (Gaussian) (Poisson) (Impulse) Test set
Gaussian 292 8 0 300
Poisson 78 219 3 300
Impulse 0 4 296 300
370 231 299 900

UAZWLIN NI Tzan e seaNTNIWUBILLUINR DY
fwiudymsunwmM&adaulaanadisnriiny 0.79
AARAWYINAL 0.97 uazalaWiamasivinny 0.90 §1nIL
syansumunLhsidieamnafisurhiy 095 sdudu
Wiy 0.73 wazAaWllmaIvinny 1.13 wassyy I
SUNIULULBUNRFRANANUALITINAL 0.99 drduin
WinAL 0.99 uazdAtaniuLTasivinny 1.00 (Table 7)

Table 7 Detailed accuracy by class.

A 6 =
ANWLaNTLIHDa13 W3 unseen data LIuAW
& AN o & &
lanoagFenin ignaadyyimsuniuainganduiives
17.947
waz PSNR = 30.091 #nlUnagaunuuuuiiasdnbe

USEnludiuaawn13UszaIaNa W U671 mean =

sunsnduun laidusyyrasunisiuuds

Precision Recall F-measure
Gaussian 0.79 0.97 0.90
Poisson 0.95 0.73 1.13
Impulse 0.99 0.99 1.00
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Dose different between original treatment planning and planned adaptive calculation

during helical tomotherapy in patients with nasopharyngeal cancer
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Background: Changing anatomic and volumetric occur in nasopharyngeal cancer (NPC) patients during fractioned

radiotherapy cause the delivered dose considerably different from the original plan.

Objectives: The study purpose was to evaluate dose difference between original plan and planned adaptive

software calculation during the course of radiotherapy in NPC patients treated with Tomotherapy HiArtTM system.

Materials and methods: Three NPC patients treated with helical tomotherapy underwent daily positional correction
using megavoltage CT imaging. Both parotid glands and spinal cord of patients were recontoured on daily MVCT
images. MVCT images were used to recalculate dose distribution for all 33 fractions by planned adaptive software.

The original plan dose and recalculate dose were compared.

Results: Percent dose difference between original plan and planned adaptive dose of PTV70 (D95%), left and right
parotid glands (D50%) were 1.74%+0.32%, 35.19%+12.67% and 24.60%+15.21%, respectively. The structure dose
difference were statistically significant (p<0.05) after fraction number 2™, 8" and 7", respectively. Percentage of spinal
cord dose (D2%) difference between original plan and planned adaptive was 8.76%%10.15% with no statistically
significance. Volume reduction in percentage of PTV70, left and right parotid glands volumes compare to original

plan were 9.43%, 29.00% and 27.29%, respectively. Volume of spinal cord was not change during the treatments.

Conclusion: Anatomic and volumetric variations in nasopharyngeal cancer patients caused PTV70 and parotid
glands in receiving treatment dose more than original plan. Adaptive planning should be considered to correct for
delivery dose.

Journal of Associated Medical Sciences 2017; 50(2): 286-292. Doi: 10.14456/jams.2017.28

Keywords: Adaptive planning, MVCT, NPC, helical tomotherapy
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Figure 1 Mapping between HU and electron density values of density
rod MVCT and kVCT images.
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Table 1 Patient characteristics.

Patient Number Gender Tumor stage
1 female T2N2MO
2 male T1N2Mx
3 male T4N2Mx
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Figure 2 Average percentage dose difference per fraction in PTV70 for all 33 fractions.
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Figure 3 Average percentage dose difference per fraction in left parotid gland for all 33 fractions.
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Figure 4 Average percentage dose difference per fraction in right parotid gland for all 33 fractions.
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Figure § Average percentage dose difference per fraction in spinal cord for all 33 fractions.
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Figure 6 Anatomic variations of left parotid gland. Left parotid gland
in radiotherapy fraction (dark green) and original treatment

plan (green).
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Figure 7 Percentage of right parotid gland dose difference per fraction in each patient.
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Dosimetric comparison between manual and inverse optimization in brachytherapy

planning for cervical cancer
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Background: For image-guided brachytherapy (IGBT) for cervical cancer, manual optimization is normally used in
routine practice. However, to define the dwell position and dwell time, experiences of the planner is the key factor.
The inverse optimization which dwell weight and dwell time were calculated by computer was introduced to improve
planning quality. However, evaluation of the benefit of inverse optimization in comparison to manual optimization is

controversial.

Purpose: To compare dosimetric parameters between manual and inverse optimize planning for cervical cancer

treated by IGBT.

Materials and methods: Forty-four CT-images set with inserted applicator of 11 cervical cancer patients were used.
All patients were treated by teletherapy 50 Gy in 25 fractions and intracavitary brachytherapy with the 4 fractions of 7
Gy to D90 of HR-CTV. Manual and inverse algorithm IPSA method were used for optimization in all CT images set.
Dose parameters to HR-CTV and organs at risk and optimization time consuming from both plans were compared

and paired t-test was used to evaluate the difference.

Results: Inverse optimization plan significantly showed higher D90 of HR-CTV than manual method. For Organs at
risk, inverse optimization showed higher dose of D2cc to bladder and rectum, but lower dose to sigmoid and bowel

in comparison to manual method Moreover, the optimization time was lower for inverse planning.

Conclusion: The inverse optimize planning showed better target coverage dose and lower dose to bowels and
sigmoid in the intracavitary planning. The inverse optimization time is significantly faster than manual optimization.

Journal of Associated Medical Sciences 2017; 50(2): 293-299. Doi: 10.14456/jams.2017.29

Keywords: Manual optimization, inverse optimization, CT-based brachytherapy
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ﬁﬁﬁ’lﬁ'zy: Manual optimization, inverse optimization, CT-based brachytherapy
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Figure 1 CT-image with target organs at risk and applicator reconstruction.
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Table 1 Dosimetric parameter of HR-CTV from manual and inverse optimization plan.

Parameter Manual plan (MeantSD) Inverse plan (MeantSD) p-value
Dgo 7.005+0.005 Gy 7.007+0.004 Gy 0.048
D1oo 4.556£0.429 Gy 4.718+0.456 Gy <0.001
V100 90.040+0.300% 90.060+0.270% 0.018
V00 32.900+4.340% 31.050+4.100% <0.001
a782:UnRAB LAY wazdldanfiadasnitunwiedsnunalsiiaatnedve

e A o @ A o va a a s a o N aa a e A
LNBSIRTNENTIRSNITzezlndIEnAnnauidan fATYNIIRDE (Table 2) N1INIZAWUINIMIIF (dose
WaRY Dy NNIztW1zdad2 wazldasIunnninuny distribution) TaILNWIIRINENUTUAIBTBUAZADNANNAL

SsFsnmnasdelurmeNaade Dy, Naldandnuesd  (Figure 2 uaz Figure 3) ausau

Table 2 Dosimetric parameter (D2cc) of OARs from manual and inverse optimization plan.

Organs at risk Manual plan (MeantSD) Inverse plan (MeantSD) p-value
Bladder 5.554+0.986 Gy 5.832+0.831 Gy 0.001
Rectum 3.711+0.923 Gy 3.970+0.906 Gy <0.001
Sigmoid 4.078+1.331 Gy 3.804+1.211 Gy <0.001
Bowels 3.879+1.573 Gy 3.459+1.361 Gy <0.001

Figure 3 Dose distribution of Inverse optimization plan.

Journal of Associated Medical Sciences Vol. 50 No. 2 May 2017 297



rai g lunsdsuunnsidsnwsceslng

NI LA AIUABNLTLUNUSIFNENaUAN Dog
1p3USunasteslafiayinny 7 inIdwudn MsUTULEY
JFTnsAswannavldiatasniinisusumsiestng
fvpdanymeaia lasdnaaiy 4.59:2.97 wifl vnif
mMsdsuunusIEsnNdsfafnaadey 5.62 +1.71 wif

(p<0.05)

3971504KA (Discussion)

WaRavanNUIunasidinunsaade Dgg Digo
UAZ Vi 209U5anaTtaslen wuukussEsnwnszoslng
IINWANNALNALARININN IR WITIFIT N BUTUA I8l B
adelinpday  uaadlWiiniiunusifinwszeslng
3%W§ﬂﬂ§uﬁﬂ's’mﬂiﬂu¢]§&liaEIISﬂ&J’]ﬂﬂih FOANRINY
U8 VBI Yoshio K. wazams’ WAG191NINWIRY
289 Swamidas J. UazAmz® LAz Chajon E. uasame® 7
o G4 LY o A o A A A o A '
Imqﬂmmaamia@umLumamumﬂmnums:qm
ANUATELARNLTINAY HR-CTV YDILKHUITIRINBING 2 3D
lafanuuandrani hasndSinasved HR-CTV adia
vasgUnInizealdduiniioisdinld uazsiiavasduiniia
FIRTMAGONITAIWIMUSUIMIIF LHaRIITUIA LAY
A & o a VM v |a o P '
Voo GmLﬂwuagm_laﬂﬂimmﬁ‘lmuﬂsmmnﬁmu 2 1
29USUN U TIRNINAUALNUITIFIN BN I INANNALTFTasNIN
A = ad 1o o oA v q o .
HaINUHUIIRIN I SUTUMBfaazdsUlR dwell weight
lunday dwell position HenlnRtAnan Tua A ALHWIIR
INFUULWANNALFWII dwell weight Tuldias dwell position
Lmﬂ@mﬁ'ummgﬂs'wwaasasﬂm
A A A A o A o a
WWaNINTINANARY Dye, 8782zUNATILALY
WU AnszmneTzznsnaz ldass wNwIIEIN¥ITWANNEY
TS mwsafunninafusuaaiioadrelinedany ud
a s nld' o v = o Y a 6 &
FINIINNAYUTUIUIIRNE bR ANUALE bRRIUENNBDS 09
Janunudatigesninnszwizdas s ldasslaanin
) e Ae - 9 ' a
MIUTUBRWIIRINE W URauT9Y 1w USunasseslsa
FunibToslIn @unITe97 8 UnAT1 LA ILR TR
& A o o o AAd) v o ' <
pasgUninimaalaaInuaiue 9Nt uduadnalsfiony
Wad i nwlSusIF 931 IneN (equivalent doseof 2Gy;
EQD2) :nMIINaI83983282 Inasiunumssnsais
o A o ' & aa o |1a v oad o A v
Ssfvzulndawudin 9 2 55 IRUSassdneduzUn@ane
Wwesliiiuwdadnnavasaiuizin

298 Journal of Associated Medical Sciences

A A A @ o Ao .
VAN T LT LN TUTU LKW IFTA MWL
> = ad a Qs L3 v 1 ada Qs

N3USUBNRTIFIN BT WANnaulTIatania5U
frulaadidnudaunvaifsaanaodnuINBITBVa
« 0 té b v o U an
Kirisits C. wazame'® Genuidudadlwnisinlulenmeadain
1 0991NN1IINENG8TIFTzus I ndudaza T HPLEE
lansasianivlussnsannitunngdazdssiinnissnm
INUHRTIFTNEILAT 9L FENINNNUATIRF N1INRINIID
saalunTannuiiainm ladszolgieiana

&
REAINUINVW

agﬂwamiﬁnm (Conclusion)

A DAVAILNWITIFINBITZUL NI TNANNAURINIT
a o idl ) v & o U = v
AAUSHIMITIFNEN AL ANLA A IFFINT NN LA L LAY
Al @ o Ao vad A o A
RN M NN TUTURKWIIRI N5z Inaa sWwaANNa UL A1
$oauninitUiudlulead IARyEAYNIIREE a9ty
MIINBEBIIFIN B0 INAIBNANNAUII KU AN AW

dldnl é‘ 1 s U v = P v
na Udﬂlu@]aﬂﬁ’i‘iﬂ‘]ﬂﬂaﬂ’l U@?ﬂidﬁiﬂi&ﬂ’ixﬂtlﬂﬂ

Vol. 50 No. 2 May 2017



LN&E13D19DY

1.

10.

11.

12.

13.

14.

Haie-Meder C, Potter R, Limbergen EV, Briot E, Brabandere MD, Dimopoulos J, et al. Recommendations from
the gynaecological (GYN) GEC ESTRO working group (l) concepts and terms in 3D image based 3D treatment
planning in cervix cancer brachytherapy with emphasis on MRI assessment of GTV and CTV. Radiotherapy
and Oncology 2005; 74: 235-45.

Onal C, Arslan G, Erkan T, Pehlivan B, Tavuz M, Oymak E,et al. Comparison of conventional and CT-based
planning for intracavitary brachytherapy for cervical cancer: Target volume coverage and organs at risk doses.

Journal of Experimental & Clinical Cancer Research 2009; 28 (95): 1-10.

Potter R, Haie-Meder C, Limbergen EV, Barillot I, Brabandere MD, Dimopoulos J, et al. Recommendations
from the gynaecological (GYN) GEC ESTRO working group (Il): Concepts and terms in 3D image-based treatment
planning in cervix cancer brachytherapy—3D dose volume parameters and aspects of 3D image-based anatomy,

radiation physics and radiobiology. Radiotherapy and Oncology 2006; 78: 67-77.
Nucletron. Oncentra® External Beam v4.3 Oncentra® Brachy v4.3 170.730: Physics and Algorithms. 2009 (Pt7): 29-54.

Lessard E, Hsu IC, and Pouliot J. Inverse planning for interstitial gynecological template brachytherapy: Truly

anatomy-base planning. International journal of radiation oncology biology physics 2002; 54 (4): 1243-51.

Reddy SS. Treatment planning and optimization in high-dose-rate brachytherapy. Journal of Cancer Research
and Treatment 2013; 1 (2): 42-4.

Yoshio K, Murakami N, Morota M, Hadara K, Kitaguchi M, Seikii S, et al. Inverse planning for combination of
intracavitary and interstitial brachytherapy for locally advanced cervical cancer. Journal of Radiation Research

2013; 54: 1146-1152.

Swamidas J, Kirisits C, Mahantshetty U, Tmkova P, Deshpande DD, Shrivastava SK, et al. Comparison of
DVH parameters and loading patterns of standard loading, manual and inverse optimization for intracavitary

brachytherapy on a subset of tandem/ovoid cases. Radiotherapy and Oncology 2010; 97: 501- 6.

Chajon E, Dumas |, Toulemat M, Magne N, Coulot J, Verstraet R, et al. Inverse Planning Approach for 3-D
MRI-Based Pulse-Dose rate intracavitary Brachytherapy in cervix cancer. International journal of radiation on-
cology biology physics 2007; 69(3): 955-61.

Kirisits C, Trnkova P, Baltas D, Dimopoulos J and Potter R. Inverse Optimization for Cervix Cancer Brachytherapy
Including Automatic Loading, DVH Optimization and Modification Restriction Adapted From Manual Planning.
Medical Physics 2008; 35 (6): 2726.

Dewitt KD, Hsu C J, Joycelyn S, Weinberg VK, Lessard E and Pouliot J. 3D Inverse Treatment Planning for
The Tandem and Ovoid Applicator in Cervical Cancer. International journal of radiation oncology biology physics
2005; 63(4): 1270-4.

Tmkova P, Baltas D, Karabis A, Stock M, Dimopoulos J, Georg D, et al. A detailed dosimetric comparison
between manual and inverse plans in HDR intracavitary/interstitial cervical cancer brachytherapy. Journal of
Contemporary Brachytherapy 2010; 2(4): 163-70.

KittikaK. Consideration sample size and strength of the test. Chiangmai: Textbook programd Faculty of Medicine
Chiang Mai University; 2010 (in Thai).

Tharavichitkul E, Chakrabandhu S, Klunklin P, Onchan W, Chitapanarux |. Image-Based Brachytherapy in

Cervical Cancer: Review and Experiences in Faculty of Medicine, Chiang Mai University. Journal of Cancer
Therapy 2013; 4: 1-7.

Journal of Associated Medical Sciences Vol. 50 No. 2 May 2017 299



o A o A Qv 1 1 o o @ 1 6 [
ﬂ]maﬂﬂmglﬁﬁiﬂaﬂmmuazamiqN'l%ﬂ'lLLﬂNquaﬂﬂﬁﬁﬂiﬂaiﬂa'\‘iﬂL“ﬁﬂ

AR TUNIINIVBFDLUARIIRINHUNARAIIFUITUAMNILDN mem%mguagjﬁo

Dosimetry characteristics and gamma passing rate of ArcCHECK for the verification

of fixed gantry intensity modulated radiation therapy treatment planning
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Background: Pre-treatment dosimetric verification for patient specific quality assurance has become an essential

part of intensity modulated radiation therapy (IMRT).

Objectives: To evaluate dosimetry characteristics and gamma passing rate of ArcCHECK for fixed gantry IMRT

treatment planning.

Materials and methods: ArcCHECK dosimetry characteristics evaluation includes dose linearity, short term
reproducibility, and field size dependence. In this study, 20 head and neck cancer treatment plans and gamma index

with 3%/3 mm and 10% threshold criteria were evaluated.

Results: The study showed that diode detectors of ArcCHECK have an excellent dose linearly response with a
linear regression coefficient of 1 (R°=1.0) and a short term reproducibility standard deviation +0.04%. Field size
dependent responses of diodes was identical to the response of ionization chamber. For KonRad treatment planning
verification by ArcCHECK, average gamma passing rates for all 20 fixed gantry IMRT plans was 97.40% and

calculated tolerance level was 94.77%.

Conclusion: ArcCHECK has good dosimetric characteristics and good efficiency for fixed gantry IMRT treatment
planning verification.

Journal of Associated Medical Sciences 2017; 50(2): 300-306. Doi: 10.14456/jams.2017.30

Keywords: ArcCHECK, fixed gantry IMRT, gamma passing rates
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Table 1 Percentage of gamma passing rate for fixed gantry IMRT.

Case No. 3%3 mm (%) Case No. 3%3 mm (%)
1 97.6 11 98.0
2 95.4 12 98.9
3 96.7 13 93.7
4 96.4 14 97.6
5 98.3 15 97.9
6 97.0 16 96.2
7 97.9 17 98.3
8 98.5 18 96.9
9 99.2 19 97.3
10 96.5 20 99.0

Average 97.4
G 1.34
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Table 2 Average percentage of gamma passing rate compare with other studies.

Average gamma passing rate (%) 9 TPS Accelerator
Utitsarn K (2011) 97.21 2.21 Eclipse version 8.6.17 | Varian, Clinac iX
Laojunum P (2012) 92.70 4.87 Eclipse version 8.6 Varian, Clinac iX
Li G (2013) 97.50 0.70 Pinnacle version 9.0 Elekta, Synergy
Dance MJ (2014) 98.23 0.01 Pinnacle version 9.6 Varian, TrueBeam
U9 v&l‘f: 97.40 1.34 KonRad version 2.2.23 | Siemens, Primus
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Background: Red seaweed extract of kappa and iota carrageenan is commonly used as a gel base. Kappa
carrageenan is stiffed or breakable that may experience syneresis. lota carrageenan has a softer gel texture, elastic,
and has less possibility of syneresis, but not as strong as kappa carrageenan gel. Therefore, kappa and iota
carrageenan can be mixed to obtain better gel properties and water-soluble. It will be proposed as

a carrageenan-based ultrasound gel as acoustics connector, certainly in renal ultrasonography (USG) examination.

Objectives: To demonstrate the ability of gel made from red seaweed extract as an intermediary for ultrasonic

waves in ultrasound examination.

Material and methods: A quasi-experimental study with post-test only control group design to reveal the potency of
red seaweed (carrageenan) extract as an alternative gel in renal USG examination. A total of 22 voluntary respondents

were included in this present study.

Results: Red seaweed extract based gel can be used as an intermediary for ultrasonic waves in ultrasound examination.
Quality of renal ultrasound image by a well-known manufactured carbomer-based ultrasound gel product (Gel A)

compared to alternative carrageenan-based ultrasound gel (Gel B) was not different.

Conclusion: The finding is carrying an expectation to lift the potency of red seaweed extract as carrageenan-based
ultrasound gel in renal ultrasonography (USG) examination. Considering its environmental friendly and inexpensive
nature, carrageenan-based gel extracted from red seaweed can be proposed as an alternative ultrasound gel in

renal ultrasonography (USG) examination
Journal of Associated Medical Sciences 2017; 50(2): 307-313. Doi: 10.14456/jams.2017.31

Keywords: Red seaweed, carrageenan, ultrasound gels, radiology, USG examination.
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Introduction

In general, seaweed grows attached to certain substrates,
has no roots, stems and true leaves which then called
talus. Seaweed taxonomically grouped into Thallophyta
division, with four major classes, namely: Chlorophyceae
(green algae), Phaeophyceae (brown algae), Rhodophyceae
(red algae) and Cyanophyceae (blue-green algae)." Beside
it has good potential for health,” seaweed has high
economic values since it produces primary metabolites
of hydrocolloid compound. Several species such as
Glacelaria sp and Gelidium sp/agarophyte, Sargassum
sp/alginophyte are well-known as primary sources for
metabolites called alginate which widely used as
a thickener/viscosity regulators, gelling agent, stabilizer,
body shaper, emulsifiers, and suspending agents.3’4

Carrageenan, a natural carbohydrate (polysaccharide),
derived from red seaweed, Hypnea sp, and Eucheuna sp/
carrageenophyte,” has been used in food industry as a
viscosity controller, gelling agent, stabilizer.® Carrageenan
Kappa and iota can also be sources of fiber to improve
elasticity of dry noodles.” Furthermore, in non-food industries,
Carrageenan has also been widely used in pharmaceuticals,
cosmetics and textiles as stabilizer, toothpaste, liquid
absorbent in wound closure and as drug packaging
materials.® Other study found Carrageenan can also be
used as hydrogel raw material.’

The gel is defined as a semi-solid system comprising
a dispersion composed of either small inorganic particles
or large organic molecules or accompanied by quuids."’
Gel has viscous properties, does not leave a layer of oil
on skin and provides a cooling effect when applied to skin
surface." Since gel is made from cornstarch and water, it
can be used as a coupling medium which provided better
images compared to commercial ultrasound gel.12 Ultrasound
gel serves as an intermediary for ultrasonic waves from
transducer to body surface in the form of semi-solid/gel. A
gel as a conductor of ultrasonic wave’'s media will reduce
the constraints caused by air that forms a barrier which
can reflect ultrasonic waves so that penetration of waves
on the body will be hindered.” In many cases, using insufficient
gel will cause the occurrence of artifacts that affect the
quality of ultrasound image.

Indonesia is an archipelago comprises of 17,508
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islands with a coastline of 81,000 km (the second longest
after Canada) and sea area of about 5 million km’ or 62%
of the total area of Indonesia leaving a potential of marine
resources to be explored.14 Seaweed, as one of the marine
biological resources is often used as a useful gelling agent,
stabilizer, emulsifier agent, suspending agent, dispersants
in various industries, especially the pharmaceutical and
healthcare.* In the reproductive health industry, red seaweed
extract of kappa and iota carrageenan is commonly used
as a gel base. Kappa carrageenan has a stiffed or breakable
gel properties that may experience syneresis while iota
carrageenan has a softer gel texture, elastic, and has less
possibility of syneresis, but not as strong as kappa
carrageenan gel.”” Therefore, kappa and iota carrageenan
can be mixed to obtain better gel properties’ with
water-soluble gel as acoustics connector in the preparation.”
In addition, kappa carrageenan gel has its advantage
because it's originally derived from the natural polymer
which is an environmental friendly compared to carbomer
940 that widely used in Indonesia. Compared to the imported
synthetic carbomer 940, kappa carrageenan is also known
as non-toxic material and renewable bio-source which is
inexpensive and can be found easily as a local resource.
Therefore, this study aims to demonstrate the ability of gel
made from red seaweed extract as an intermediary for the

ultrasonic waves in ultrasound examination.

Materials and methods

Study design

This is a quasi-experimental study with post-test only control
group design to reveal the potency of red seaweed
(carrageenan) extract as an alternative gel in renal USG
examination. A total of 22 respondents were involved in
the study. Number of samples was determined by Slovin
formula with error tolerance limit of 5%. A manufactured
ultrasound gel product (carbomer-based), often used for
USG examination, was applied to the respondents. Figure
1 presents the protocols of the study, including the steps

of preparation until the ultrasound examination.
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Carrageenan-based gel preparation

Kappa-carrageenan powder, extracted from red seaweed,
was mixed with iota-carrageenan powder (1:1, w/w) to
formulate carrageenan-based gel. Kappa carrageenan has
its limitation with high possibility of elasticity while iota
itself is an elastic gel with low elasticity possibility. Therefore,
a 1:1 formulation was found as an optimal composition to
produce the best quality of gel by eliminating the kappa
and iota weaknesses.6 A total of 3.0 gm composited

carrageenan powder was mixed subsequently with 100 mL

of distillation water and 10.0 gm of glycerin and stirred

during the process (100-150 rpm).

Ultrasound gel application

A total of 10 mL of gel was applied subsequently at the
right area of respondents’ abdomen. At the subcostal area
of subjects, an acrylic print was placed to indicate area
of ultrasound transducer. After measurement, the applied
area was cleaned properly before administered with

another gel.

Acoustic Coupling Agent

! Gel

Red seaweed

4

Ultrasonography gel (Non

(Biodegradable) Biodegradable)
¥ )
Carrageenan kappa and iota USG gel formulation

* 1. Carbomer
2. Trietanolamin
Carrageenan gel 3. EDTA
formulation 4. Propilenglikol
1. Carrageenan 5. Aqua destilata
2. Gliserin

3. Aquadest ad

v

Gel carrageenan as ACA

!

USG kidney examination test

!

The results of renal ultrasound imaging are
analyzed by the radiologist on the questionnaire
sheet

Figure 1. Study protocols and procedures.
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Renal ultrasonography (USG) examination

Ultrasound gel trial and examination were conducted at
the Integrated Laboratory of Health Polytechnic Semarang
(POLTEKKES Kemenkes Semarang), Indonesia. A convex
transducer was set at a frequency of 4.0 MHz. Respondent
was instructed to hold his or her breath before examination.
Ultrasound transducer was positioned transversal with no
angle to obtain the desired ultrasound visualization results

and then freeze button was pressed.

Analysis instruments

Quality of renal ultrasound image was assessed by two
radiologists using a questionnaire. From the results of
renal USG examination, McNemar test was used to determine
whether carrageenan-based gel formulation yields different
effectiveness to renal USG examination, compared to
manufactured ultrasound gel product. Kappa test was

employed to validate the reliability of assessors’ perception

to the results.

Ethical consideration

Treatment and handling procedures were approved by
Ethical Commission for Health Research (KEPK) of
Politeknik Kesehatan Kemenkes Semarang, Indonesia,
on December 1st, 2016, (Reference number: 243/KEPK/
Poltekkes-Smg/EC/2016).

This present study compared the result of renal
USG image using a well-known manufactured ultrasound
gel product, later mentioned as Gel A, and carrageen-
an-based gel (Gel B). As shown in Figure 1, carra-
geenan-based ultrasound gel results in a relatively ac-

cepted 2 dimension (2D) image of renal ultrasonography

(USG) examination.

Figure 1. Renal ultrasonography (USG) image using a well-known manufactured carbomer-based ultrasound gel product (a) and a proposed

alternative carrageenan-based ultrasound gel (b).

The findings proved that carrageenan-based gel extracted
from red seaweed, can be proposed as an alternative
ultrasound gel in renal ultrasonography (USG) examination.
From Table 1, it was found that quality of renal ultrasound
image by a well-known manufactured carbomer-based
ultrasound gel product (Gel A) and a proposed alternative
carrageenan-based ultrasound gel (Gel B) was not
different. McNemar test supported the data orchestrating

there was no different quality of renal ultrasound image
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using two tested gels (p value = 0.180). From 22 tests,
radiologists declared that by applying the manufactured
carbomer-based ultrasound gel product (Gel A) in renal
ultrasonography (USG) examination resulted with 10 good
outputs. In another hand, 16 of 22 images were categorized
good when administered the proposed carrageenan-based
gel in the renal USG examination. The data, moreover,
exhibits carrageenan-based ultrasound gel (Gel B) yielded

more images with good quality.
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Table 1 The quality of renal ultrasound image by a well-known manufactured carbomer-based ultrasound gel product

(Gel A) and a proposed alternative carrageenan-based ultrasound gel (Gel B). (N=22)

Ultrasound gels Quality of renal ultrasound image p-value
Moderate Good
Number Percentage (%) Number Percentage (%)
Gel A 12 54.5 10 455 0.180
Gel B 6 27.3 16 72.7

The quality of renal ultrasound images was determined
by two independent radiologists. By Kappa test, reliability
of the two radiologists’ view to two categorical variables
(moderate and good) was not different. Two radiologists
admitted similar agreement and perception determining
the quality of renal ultrasound images at p value = 0.137
and Cohen’s kappa (percent agreement) of 79.2% to the
results either applied by well-known manufactured
carbomer-based ultrasound gel product (Gel A) or proposed

alternative carrageenan-based ultrasound gel (Gel B).

Carrageenan is a hydrocolloid compound of a long
chain polysaccharide extracted from red seaweed. It is
composed of D-galactose and L-galactose 3.6 a hydro
galactose linked by glycosidic bonds 1-4. Degree of
viscosity of carrageenan is affected by its concentration,
temperature and other soluble molecules in mixture.®
Carrageenan has a molecular weight of about 400-600 kDa
and a high polydispersity.”® By its physical appearance,
carrageenan is yellow, brown to white, tasteless and odorless.
It is a fibrous course to smooth powder with a viscosity of
+ 5 cP at a temperature of 75°C."® Carrageenan, a viscosifying
polysaccharide, has been studied widely as a gel-forming
material in food industry, pharmaceutical or other commercial
purposes.’ In food industry, carrageenan is common in
making of vinegar and ethanol production from pineapple
cannery waste.” Carrageenan has very low toxicity and
been shown not to be teratogenic. Carrageenan is also
well-known as emulsifier and stabilizer in the production of

soymilk, chocolate and other flavored milk, dairy products,
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infant formulas, and nutritional supplement beverages.
In pharmaceutical industry, the carrageenan gel beads
which hardened with glutaraldehyde is also frequently
used for the synthesis of amoxicillin and cefadroxil.’

In this study, carrageenan-based gel formulation
from red seaweed extract was examined. A composite of
kappa-carrageenan and iota-carrageenan with an optimal
ratio of 1:1 was used considering the differences in physical
and chemical configuration of two structures. Kappa
carrageenan has stiffed gel properties that may experience
syneresis while iota carrageenan with its softer gel texture
and elasticity has an advantage over gelatin gels with a
higher melting point which more suitable in tropical climates
or where refrigeration is not available. By mixing kappa
and iota, the weaknesses nature of kappa and iota
carrageenan was covered. It is true that water may perform
as an acoustic connector between the transducer and the
body surface. But given that water will quickly evaporate
as a result of body heat, especially when the transducer
is moved, therefore water is not recommended to be
used. Instead, water-soluble gel is considered as the best
acoustic connector."”

The present study compared USG examination
using two different gels, namely gel A (manufactured,
carbomer-based) and gel B (made from red seaweed/
carrageenan). Both carbomer-based ultrasound gel and
seaweed extract based gel can display good results of
ultrasound images. From analysis, it was shown that there
was no significant difference between gel A and gel B in
producing an ultrasound image. Gel A in the study was
a manufactured ultrasound gel component comprises of

Carbomer 940, triethanolamine, EDTA, propilenglikol and
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distilled aqua. Carbomer 940 itself is a synthetic polymer of
acrylic acid which has a crosslink with allyl ether sucrose
or an allyl ether of pentaerythritol. Carbomer (Carbopol) is
a hydrophilic colloidal material that can be thickened and
served better than natural gum. Dispersing carbomer into
water will form a turbid acid solution which then neutralized
with a strong base such as sodium hydroxide, with amines
e.g. triethanolamine or weak inorganic alkali for example
ammonium hydroxide, to improve consistency and reduce
turbidity.” It is already well-recognized that Carbomer and
red seaweed extract/carrageenan have the same function in
turning water into a semi-solid or gel preparations, whilst
gel on ultrasound examination will reduce the barrier that
caused by air. Therefore, gel can be considered as
a conductive medium for ultrasonic waves between
transducer and skin surface. From results, ultrasound
examination used carbomer-based gel (manufactured)

and red seaweed/carrageenan extract gel could produce

ultrasound images well. This proved that carbomer-based
gel (manufactured) and red seaweed/carrageenan extract
gel were similar in reducing the barrier caused by air so
that ultrasonic waves can be transmitted from transducer

to patient’s body (the respondent).

Conclusion

Red seaweed extract based gel can be used as an
intermediary for ultrasonic waves in ultrasound examination.
USG images, produced by using gel made from red seaweed
extract/carrageenan, were not different with manufactured
carbomer-based gel in Indonesia. Considering its environmental
friendly and inexpensive nature, carrageenan-based gel
extracted from red seaweed can be proposed as an
alternative ultrasound gel in renal ultrasonography (USG)

examination.
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Backgrounds: Inter-fractionated dose uncertainty is one of causes of errors. Therefore, in vivo dosimetry is

recommended for error detection and verifying the accuracy of dose delivery to patients.

Objectives: To evaluate inter-fractionated dose uncertainty between prescribed dose obtained from computerized

treatment planning system and delivered doses from diode dosimeter.

Materials and methods: This study was performed in breast, thoracic, abdominal and pelvic regions of 20 patients.
Three dimensional (3D) treatment plans were created by Pinnacle® treatment planning system version 9.8 and
verified by Delta4PT. Gamma index (at 3% dose difference and 3 mm distance to agreement) was set at 90% for
acceptant level. Patients were treated with Elekta Precise Linac with 6 or 10 MV and delivered dose was collected

in each fraction by p-type diode dosimeter incorporated with VivoSoft version 3.0.1.

Results: It was shown that uncertainty of delivered doses were varied from -4.432 to 2.532 percent and from -1.787
to 2.032 percent for entrance and exit dose, respectively. Uncertainty in entrance dose was higher than that of exit

dose where the uncertainty in breast and pelvic regions was higher than thoracic and abdominal regions.

Conclusion: The study revealed that inter-fractionated dose uncertainty from diode dosimeter compared to
computerized treatment planning system was within acceptable level of less than 5%. Therefore, treatment
planning verification and in vivo dosimetry were recommended for verifying the accuracy of dose delivery to patients,
to reduce errors in dose delivery in patients and improved the efficiency of radiation treatment in radiotherapy.
However, diodes should be prior examined in clinic and in vivo dosimetry should be applied with caution.
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Keywords: Inter-fractionated, dose uncertainty, in vivo dosimetry, diode, radiation treatment
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Table 1 Planning treatment data from Pinnacle® treatment planning.

Energy for
Wedge Gantry angle for
Subject Region of radiation Gantry angle for diode
angle diode entrance dose
no. treatment treatment exit dose (degree)
(degree) (degree)
(MV)

1 Left breast 6 30 320 138
2 Right breast 6 45 55 243
3 Left breast 6 30 316 135
4 Left breast 6 35 310 127
5 Left breast 6 30 325 143
6 thoracic 6 No 0 180
7 thoracic 6 No 0 180
8 thoracic 6 No 45 225
9 thoracic 6 25 0 180
10 thoracic 6 No 0 180
11 Pelvic 6 No 0 180
12 Pelvic 10 No 0 180
13 Pelvic 10 40 270 90
14 Pelvic 10 35 270 90
15 Pelvic 6 No 0 180
16 Pelvic 6 40 270 90
17 Abdominal 10 No 270 90
18 Abdominal 10 No 0 180
19 Abdominal 10 No 315 135
20 Abdominal 10 No 270 90
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Table 3 Comparison of entrance dose comparison between Pinnacle® treatment planning and diode dosimeter.

Entrance dose from Average deviation
Entrance dose from diode | Deviation
Subject no. Pinnacle® treatment p-value (%)
dosimeter (Gray) (£SD) (%)
planning (Gray)
1 1.322 1.275 (+0.006) -3.572 0.000
2 1.035 1.025 (+0.020) -0.939 0.011
-0.927+1.609
3 1.246 1.255 (+0.047) 0.742 0.223
4 1.074 1.071 (£0.015) -0.235 0.193
5 1.057 1.051 (+0.018) -0.609 0.040
6 0.238 0.238 (£0.007) 0.125 0.398
7 0.584 0.582 (+0.006) -0.302 0.069
0.329+1.466
8 0.587 0.591 (£0.010) 0.733 0.030
9 0.436 0.447 (£0.016) 2.532 0.001
10 0.363 0.358 (+0.011) -1.444 | 0.013
11 1.142 1.091 (+0.053) -4.432 0.000
12 0.974 0.978 (+0.007) 0.394 0.007
13 0.592 0.591 (+£0.013) -0.132 0.374
-0.727+1.871
14 0.560 0.558 (+0.0086) -0.387 0.054
15 0.543 0.547 (£0.009) 0.688 0.015
16 1.035 1.030 (+0.020) -0.491 0.109
17 0.256 0.257 (£0.005) 0.394 0.155
18 0.612 0.614 (+0.009) 0.307 | 0147 | -0.727+1.062
19 0.496 0.487 (£0.014) -1.815 0.001
20 0.495 0.496 (+0.008) 0.210 0.259
Average -0.412£1.533
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Table 4 Results of exit dose comparison between Pinnacle® treatment planning and diode dosimeter.

Exit dose from Average
Exit dose from diode Deviation
Subject no. Pinnacle® treatment p-value deviation
dosimeter (Gray) (£SD) (%)
planning (Gray) (%)
1 1.331 1.317 (£0.038) -1.051 0.081
2 0.967 0.950 (+0.060) -1.787 0.080
-0.487+0.955
3 1.421 1.415 (£0.042) -0.418 0.289
4 1.004 1.009 (£0.018) 0.523 0.062
5 0.987 0.990 (+0.018) 0.296 0.183
6 0.162 0.164 (£0.004) 0.929 0.017
7 0.416 0.413 (£0.006) -0.687 0.018
0.498+1.346
8 0.513 0.520 (+0.018) 1.334 0.052
9 0.406 0.414 (£0.015) 2.032 0.003
10 0.317 0.313 (£0.012) -1.117 0.059
11 0.657 0.649 (+0.021) -1.243 0.037
12 1.030 1.038 (£0.013) 0.825 0.001
13 0.609 0.604 (£0.009) -0.900 0.001
-0.010+0.993
14 0.535 0.533 (£0.004) -0.439 0.007
15 0.437 0.442 (+0.020) 1.231 0.066
16 0.967 0.971 (£0.021) 0.437 0.198
17 0.750 0.752 (£0.007) 0.233 0.127
18 0.654 0.656 (+0.013) 0.280 0.213 0.32410.993
19 0.483 0.481 (£0.015) -0.500 0.185
20 0.471 0.477 (£0.008) 1.283 0.000
Average | 0.080%+1.031
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