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Abstract : Effects of Aerosol Therapy and Chest Physical Therapy on Oxidative
Stress in Blood and Tracheal Aspirate Fluid (TAF) of Pediatric Patients with

Pneumonia

Leelarungrayub N', Rattanapanone V’, Borisuthibpandit’, Kongtawelert P?, Chanarat N*, Banjerdpongchai R’

The aim of this study was to determine the effects of chest physical therapy which were to remove
secretion and re-expand the collapsed lung, with and without aerosol humidity therapy on the oxidative stress in
the blood and tracheal aspirate fluid (TAF) in pediatric patients with lung infection. This study determined the
levels of malondialdehyde (MDA), hyaluronan (HA), sulfhydryl group of glutathione (GSH), and alpha-tocopherol
{Vit E) concentrations in the blood and TAF of 40 pediatric patients who were suffering with lung infection. These
patients were put on tracheal intubation and consulted to physical therapy because of secretion accumulation
(n=25) and lung atelectasis (n=15). All patients were randomly divided into two groups (A and B). Group A
(n=20) comprised infants with a mean+SD of age was 5.3+0.62 (range 2-12 months), who were treated with
method 1 (reguiar chest physical therapy: postural drainage, percussion, vibration and suction). Group B (n=20)
comprised infants with a mean+8D of age was 5.4+0.63 months (range 1-12 months) who were treated with
method 2 using aerosol therapy (0.9% normat saline solution) followed by the same therapy as in method 1.
Both groups received treatment for 8 days. The levels of GSH, MDA, HA, and Vit E in the blood and TAF were
determined by dinitrobenzoic acid (DTNB), thioharbituric acid reactive substance (TBARs), enzyme linked-
immunosorbance assay {ELISA), and high performance liquid chromatography (HPLC) methods on the first and
the sixth day of treatment. The clinical progression was analyzed from chest X-ray films, lung injury score, and
oxygenation index (PaOZIFiOZ). The homology of variance in both groups was analyzed by a Kolmogorov-
Smirnov test and data compared between the first and sixth days by using Two-ways ANOVA and Bonferoni in

the SPSS program.

161



Bull Chiang Mal Assoc Med Sei

Vol. 38, No.3 September 2005

After treatment with either method for 6 days, the level of malondialdehyde and hyaluronan was

decrease. While GSH and Vit E levels were increased in the blood and TAF. Treatment with method 1, or

regular chest physical therapy, showed a significant increase in GSH levet in TAF, and a significantly reduction

of HA level in the bicod and TAF. The results also revealed a significant improvement the oxygenation index

(PaOleiOZ) as well as a decrease in lung injury score when compared with method 2. However, treatment with

method 2 was able to increase the GSH level slightly and reduce the HA level in the bicod and TAF. Although

there was no difference in the effects shown between either method in this study, thechanges in the oxidative

status provide a preliminary evidence showing the advantage of reguiar chest physical therapy at the biochemi-

cal ievel. Buli Chiang Mai Assoe Med Sci 2005; 38: 160-172.

Key words: Chest Physical Therapy, Oxidative stress, Pneumonia

1 Clinical Biochemistry and Movement Sciences Research Group. Department of Physical Therapy, Faculty of Associated Medical

Sciences, Chiang Mai University

2 Department of Biochemistry, Faculty of Medicine, Chiang Mai University
3 Department of Pediatric, Faculty of Medicine, Chiang Mai University

4 Department of Clinical Chemistry, Faculty of Associated Medical Sciences, Chiang Mai University, Chiang Mai

Intreduction

Respiratory tract infection with virus or
bacteria in both the upper and lower airways,
stimulates macrophage activity by producing free and
non-free radicals such as superoxide, hydrogen
peroxide, nitric oxide, hypochlorus acid, nitrogen
species, and hydroxyl radicals, under which a signal
transduction process of nuclear factor-kappa B
(NF-kB)1'3 can be petformed. Free radicais and
various signal pathways can initiate target tissue
damage with lipid peroxidation, protein oxidation,
carbonyl oxidation, and DNA damage. The activity of
myeloperoxidases from neutrophil in trachea!
aspirates can promote the lipid peroxidation in preterm
infants-4 Interestingly, the end products of lipid
peroxidation, which are detected in the serum and

bronchoalveolar lavage (BAL), are malondialdehyde
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(MDA} and 4-hydroxynonenal (4—HNE)-5 The inflam-
matory signal pathway still stimulates the hyaluronan
(HA) degradation from the extra-cellular matrix.6-8
Therefore, this study measured the MDA and HA
levels in the serum and tracheal aspirate fluid that
reflected the level of lung injury severity (LIS}.
Protecticn or inhibition of the free radical is a
function of two types of antioxidants. Both are a
co-reaction for reducing the toxicity in intracellular
and extracellular parts.9 Enzyme can primarily
reduce free radicals and chemical substances in the
body such as alpha-tocopherol {Vitamin E), beta-
carotene, uric acid, ascorbic acid, or glutathione
(GSH). Both antioxidants are a co-reaction for the
toxicity of intracellular and extracellular parts. GSH
is a tripeptide, which is widely distributed to the intra-

celiular and extracellutar parts of various areas such
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as blood, nasal lining fluid (NLF), and epithelial
fining fluid (ELF). The specific protector plays a
special role in erythrocytes. Total reactive thiols of
normal human erythrocyte comprise thiol-groups of
80 to 85 % hemoglobin, 10 to 15% GSH and 5 %
membrane protein. The alpha-tocopherol represents
the primary chain-breaking antioxidant in a hydro-
phobic environment, as a scavenger of peroxyl
radicals that may be generated from lung infection. 10
GSH may be involved in the regeneration of vitamin
E.11 This view is promoted by observation of the
protective effects of GSH against lipid peroxidation
in various in vitro systems. The key of glutathione
{GSH) should be mentioned, as it is responsibte for
maintaining a reduced sulfhydryt intracellular redox
state from reduced free radicals.12 This study deter-
mined the total non-protein sulfhydryl (TS) group of
GSH and Vit E as well as MDA and HA. It focused
on the antioxidant changes.

From previous details of the free radical and
antioxidant at biochemical level, it is very important
to follow the progress of the lung injury in the
physiology. LIS can be determined by the compo-
nents and individual values of the lung injury score.
The LIS is ciassified in three classes; none (<0.1),
mild to moderate (0.1-2.5) and severe levels (>2.5)
that have been modified from the protocol of Murry
and co-workers: 13 The score is obtained by dividing
the aggregate sum by the component, which is
composed of four categories, chest roentagenogram,
positive end-expirated pressure (PEEP), respiratory
system compliance and oxygenation index{PaQq/
FiOz).14 A reduction in the score can predict an
improvement in the lung injury.

The clinical treatment of pediatric patients with
lung infection or pneumonia is supported by ventila-
tion and oxygenation with a ventilator, as well as

depressing bacterium activity in the fung with
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antibiotic drugs. After lung infection, the defence
mechanism of the lung is represented in various ways,
especially in the inflammatory process. Other defence
mechanisms produce sticky mucus, in which there is
a great deal of substance that can kill bacteria or
inhibit their growth with a mechanical trap. Adversely,
the mucus may cause a cough when secretion accu-
mulates and lung atelectasis occurs. 12 For practical
treatment when atelectasis and secretion obstruc-
tion occur in patients, most doctors refer them to the
physical therapist for chest physical therapy (CPT) in
order to resclve the problem, prevent complications,
and, thus, improve the lung function.16 After
physical examination, reguiar chest physical therapy
is generally performed with specific techniques, such
as postural drainage, percussion, and vibration, The
modified of chest physical therapy to loosen
thickening secretion is performed by co-treatment with
aerosal humidity (0.9% normai saline solution).
However, there has been controversy in discussions
regarding the effects of humidity and aerosol therapy
with a metered dose inhaler (MDI). Therefore, this
study was interested in the effects that differed
between regular chest physical therapy and regular
treatment, which had been pretreated with aerosol
humidity from a MDI. Especially, changes at biochemi-
cal level that were determined by the malondialdehyde
(MDA), total non-protien sulfhydryl group (TS) of
glutathione (GSH), alpha-tocopherol (Vit E), and
hyaluronan {HA) levels in the blood and tracheal

aspirate fluid (TAF) after six days.

Material and Methods
Subjects

The protocol of this study was app}oved by
the Research Ethics Committee, Faculty of Medicine,
Chiang Mai University. Participants were checked for

risks of severe anemia, low level of platelet count, or
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clinica! status for the exclusion criteria. Before
carrying out chest physical therapy, physicians looked
for symptoms of secretion accumulation {n=25) and
lung atelectasis (n=15). All patients were randomlfy
divided into two groups; with those in Group A (n=20}
having a mean age of +SD 5.3+0.62 months {ranged
2-12 months) and those in Group B (n=20) with a
mean of+SD 5.4+0.63 months (ranged 1-12 months).
information about their previous history, medical
evaluation, and treatment were recorded. The venti-
lation setting and arterial blood gas analysis such as
FIO», Tidal volume, ventilator pressure, positive end
expiratory pressure (PEEP), PaOy, and PaCOy were
recorded within six days of treatment. The laboratory
data such as chemical and hematology parameters

were evaluated.

Chest Physical Therapy

The chest physical therapy treatment followed
the guidelines of the American Physical Therapy
Association (AF’T)‘-\),19 Method 1 was a regular chest
physical therapy that comprised postural drainage,
percussion, vibration, and suction. Method 2 was
regular chest physical therapy, but pretreated with
aerosol therapy (0.9% normal saline solution} using
MDI for 5-10 min, Both groups were treated three
times per day for approximately half an hour each

time for six days continuousty.

Sample preparation

Blood (1.5 ml) was coltected by using acid
citrate dextrose (ACD) for analysis of the plasma
alpha-tocopherot and total and non-protein
sulfhydryl (TS) compound in the red blood cells and
it was preserved at -200C. Anocther 1.5 ml of clotted
blood was collected and serum was separated for
analyze of MDA concentration and hyaluronan.

Standardized procedure of tracheal aspirate fluid
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(TAF) was performed by collecting it from routine
suction with 100 mmH>O of negative pressure. TAF
was aspirated and preserved in a sterile specimen
trap, mucus extractor#6 (Endomed company limited)
with 0.9% sodium chloride solution. TA samples were
kept at —20°C and analyzed for the TS, MDA, Vit E,

and HA within a week.

Meausrement of MDA the thiobarbituric acid reaction
substance (TBARs) assay

The technique, TBARs assay, was modified
from the method of Smith (20). In brief, 0.45 ml of
normal saline sotution {NSS), 0.2 ml of Thicbarbituric
acid (TBA) (Sigma; St.Louis, MO) reagent and 1.0
ml of 100% Trichloroacetic acid (TCA) (Sigma;
St.Louis, MO) were mixed with 0.1 ml of serum or
TAF. The mixed solution was incubated for 30 min in
a water bath at 95 °C. After cooling, 2.0 ml of dis-
tilled water was added before centrifugation {3,000g,
10 min). The pink color of the mixture was measured
with a spectrophotometer at 532 nm. Readings were
converted intoc UM using Malonaldehyde bis-
(dimethyl acetyl) 99% as standard. {Aldrich Chemi-
cal Co. Inc. USA) (5-50 M),

Measurement of total sulfhydryl (TS) group by DTNB
reagent

The non-protein total sulfhydryl group in whole
blood and TAF were determined by the modified
method of Beutler.21 A mixture of 0.4 ml of whole
blood and 1.6 ml of distilled water was added to 3.0
mi of precipitating reagent {0.02 M glacial metaphos-
phoric acid, 0.68 mM EDTA-sodium and 0.51 M
NaCl). After the mixture was incubated and filtrated
through a No.1 Whatman filter paper, 1.0 ml of
supernatant was added with 4.0 ml of phosphate
(pH 8.0). After adding 0.5 ml
Dithionitrobenzoic acid (OTNB) and shortly mixed,

buffer of
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the yellow color was read with a spectrophotometer
at 412 nm. The quantity of total sulfhydryl compound
was read from standard GSH (Sigma; St.Louis, MQ)
curve (10- 40 pg/mi).

Measurement of hyaleronan by ELISA-based
techniques

The HA in serum and TAF were measured
using ELISA-based technique?Z, Briefly, 0.175 ml of
sample or standard competitor (Haelon) (range 3.9-
1,000 ng/ml) was added with an equal volume of
biothylated hyaluronan binding protein (B-HABP)
{1:200) and incubated for 60 minutes at room
temperature. The samples or standard HA in ihe
microtiter plates (Maxisorp NUNC®, Denmark) were
pretreated by coating with umbilical cord HA (Sigma;
St.Louis, MO) (100 Lg/ml) in coating buffer and
blocked with a 150 pliwell of 1% BSA in PBS pH
7.4. The plate was then washed with 150 i of PBS-
Tween buffer. Peroxidase-mouse monocional
anti-biotin (Zymed Laboratories, INC.CA) (100 pliwell:
1: 2000} was added to each well and incubated for
60 min at 25 °C. After washing the plates three times
with PBS-Tween huffer, peroxidase substrate,
o-phenylebdiamine (OPD) (12 mg/ 10 ml of phos-
phate buffer pH 5.5 with 5 Ll of H,05) was added
(100 |/ml) and incubated at 37 °C in order to
develop color. Stop reaction was achieved by the
addition of a 50 pil/well of 4 M HySOy4. The absor-
bance ratio at 492/690 nm was measured using a
microtiter plate reader (Multiskan®MCC/340,
Northland). The absorbance and concentration were
used to construct a standard curve using Deltasoft

software on Macintosh.

Measurement of Alpha-tocopherol by HPLC method

Alpha-tocopherol concentration was deter
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mined by the method of Shearer?3, by using the
Reverse phase-HPLC C-18 (spherisorb ODS-2, 5 pm,
4.6 X 250 mm column) (Water}. The ¢t-tocopherol in
0.1 ml of plasma or TAF was extracted into
n-hexane solution with internal standard ¢-tocopherol
acetate (10 mg/L) {Sigma, St.Louis, MQ). After
mixing and shaking the mixed solution for 10 min
and centrifuging for 5 min, the upper hexane layer
was separated and evaporated at room temperature.
Immediately before the HPLC processing the lipid
residue was dissolved in 200 LUl of absolute ethanol
and filtrated through 0.45 Um pre-cut membrane
Nylon PTFE using syringe, and then 50 W of the
filtrate was injected into the HPLC column. The
mobile phase was 7% (v/v) dichoromethane (Lab
scan, Island) with a flow rate of 1.0 mi/min making
the pressure in the column between 2,400-2,600 psi
and the retention time of alpha-tocopherol was
between 3.75-3.90 minutes. The absorbence of
alpha-tocopherol at 292 nm was detected by Conta
Meric LDL Analyzer. Standard alpha-tocopherol at
10 mg/L was run along with the samples for calcula-

tion.

Statistical Analysis

Normal data distribution of both groups
before treatment on the first day comprised ages,
sodium, chloride, potassium, lymphocytes, neutro-
phils, white biood cells, lung injury score, PaO5/FiOo
ratio, TS, Vit E, MDA and HA were checked using
the Kolmogorov-Smirnov test, The GSH, MDA, Vit E,
HA levels, lung injury score and PaO5/FiO5 ratio of
the 1% and 6" day in both groups were analyzed by
Two-ways ANOVA and Bonferoni in the statistic
programs for the social sciences (SPSS) for
Windows program. A p value of less than 0.05 was

considered statistically significant.
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Results

Forty pediatric patients were randomiy divided
into two groups. Group A (n=20) with a mean age of
+SD 5.3+0.62 months (ranged 2-12 months); and
Group 8 (n=20) with a mean age of +SD 5.4+0.63
menths {ranged 1-12 months). They were treated in
the acute care unit of Maharaj Nakhorn Chiang Mai
Hospital, Chiangmai University, and included in this
study from July, 2000 until June, 2001. All 40
patients were referred to a chest physical therapist
with symptoms of secretion accumulation {n=25} and
lung atelectasis {n=15). The underlining diseases of
the patients were pneumonia (n=10), bronchopulmo-
nary dysplasia (BPD} with pneumonia (n=12), heart
disease with pneumonia (n=7), respiratory distress
syndrome (RDS) with pneumonia {n=2), sepsis with
preumonia (n=3), and miscellaneous conditions with
pneumonia {(n=6). The medical diagnosis was formed
by investigating all patients with exacerbating chronic
lung disease. Pretreatment, from the sputum culture
in group A patients, showed mostly contaminant with
mixed organism (n=9), Klebsella pneumonia {n=3),
Pseudomonas aerogenosa (n=5), Streptococcus
pneumonia {n=1)}, Klepsella pneumonia plus mixed

organism (n=1), and plus Klebsella pneumonia (n=1).
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Whereas, those in group B showed contaminant with
mixed organism (n=6), Klebsella pneumnonia (n=3),
Pseudomonas aerogencsa (n=5), mixed organism
plus Pseudomonas aeroginosa (n=2), Streptococcus
pneumonia plus Klebsella pneumonia (n=1), Klebselia
pneumonia plus mixed organism {n=2), and
Pseudomonas pneumonia plus Klebsefla pneumonia
{n=1). The age of the patients matched, MDA, HA
and G3SH in the blood; MDA, Vit E and HA in TAF;
and the sodium, chloride, potassium, lymphocytes,
neutrophils, or white blood cells of both groups at
the 1* day were not difference statistical analysis.
The MDA, GSH, Vit E, and HA concentra-
tions in the blood and TAF were shown in Figures
1-4. On the 6" day of chest physical therapy, some
parameters were changed. MDA levels on the blood
and TAF were slightly reduced when compared with
MDA levels in both group in the 1% day (Fig. 1). The
HA levels in the blood of both groups were no
different on the 6" day from that on the 1* day. The
results showed that HA concentrations were signifi-
cantly decreased in both groups, while HA levels in
TAF showed a significant decrease only in group B.

(Fig. 2).

Serum

3 B g 5 & & 2

Malondialdehyde (MDA) &MIL)
H

1 L] 6& .I-l 6lh

Group A

Group B

TAF

o™ "

Fig 1. The concentrations of malondialdehyde (MDA) in serum and in tracheal aspirate fluid (TAF} using TBARs assay on the 1®

and 8" day between Group A and B. Data represent mean+SE, The horizontal line bar represents the first day of treatment,
Y P

The vertical line bar represents the sixth day of treatment. MDA levels within groups & days and between days in each group

were analyzed using the two ways ANOVA,
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Sernum TAF
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™ et "t g L " g™
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Fig. 2. The concentrations of hyaluranan (HA) in serum and in tracheal aspirate fluid (TAF) using the ELISA based-assay on the
1" and 6" day between Group A and B. Data represent mean + SE and the horizontal line bar represents the first day of

treatment. The vertical line bar represents the sixth day of treatment. HA levels within groups & days and between days in

each group were analyzed using the two ways ANOVA,

After regular treatment in chest physical Ancther antioxidant, alpha-tocopherol in the blood
therapy with or without aerosol therapy, the total and TAF showed a slight increase in both group on
sulfhydryl group of GSH concentration on the 6" day the 6" day, compared with the level on the 1* day.
showed a slight increase in the blood of both groups. However, this study did not find a statistical
Whereas, the GSH level in TAF were increased difference between group A and group B {Fig. 4).

significantly in both group after treatment (Fig. 3).

100

90 | Serum TAF

Total sulfhydryl group (mg/dl)

1 L 6lh lst 6rb l:( 6|h ]srt 6th
Group A Group B Group A Group B

Fig. 3. The concentrations of GSH in the erythracyte and Tracheal aspirate fluid (TAF) using the DTNB-method on the 1* and 6
day between Group A and B. Data represent mean + SE and the horizontal line bar represents the first day of treatment.
The vertical line bar represents the sixth day of treatment. GSH levels within groups & days, and between days in each

group were analyzed by the two ways ANQVA.
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Figd. The cancentrations of alpha-tocopherol in plasma and Tracheal aspirate fluid {TAF) using the HPLC method on the 1* and

6" day between Group A and B. Data represent mean + SE and the horizontal line bar represents the first day of treatment.

The vertical line bar represents the sixth day of treatment. Vit E levels within groups & days, and between days in each

group were analyzed using the two ways ANOVA.

For the investigation of clinical progression,
the reduction of lung injury score (L1S) and improve-
ment of oxygenation index (PaO,/FiO, ratio)
appeared to change significantly on the 8" day only

in group A compared with the levels on the 1* day.

Oxygenation index (PaO{FIO’)

Group A

Lung injury score {LIS)

From observing the values on the 6" day, group B
showed a slight reduction in lung injury score, but an
increase in oxygenation index, which was the same

as in the group A treatment ( Fig.5).

an &"
Group A Group B

0.0

Fig.5 The iung injury score (A) and oxygenation index (PaOo/FiQ5 ratio} (B) from the arterial blood analyzer and medical

ventilator setting on the 1* and 6" day between Group A and B. Data represent mean + SE and the horizontal line bar

represents the first day of treatment. The vertical line bar represents the sixth day of treatment. Lung injury score and PaOZI

FiO2 within groups & days, and between days in each group were analyzed using the two ways ANOVA,
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Discussion

The results obtained form this study showed
the oxidative stress status of all 40 pediatric patients
investigated, which was representation the high level
of MDA and HA concentrations and low level of Vit E
and GSH.

The MDA level on the 1% day in Group A and
B was a high both in serum {21.58+1.3 pmol/L and
21.43+0.9 pmol/L) and TAF (34.9+3.7 and 31.6+3.2
pmolfL} {Fig.1). Normal value of serum MDA level in
healthy non-Thai pediatrics under 1 year has been
reported to less than 10 ;,Lmo!/L.24 The mean value
of serum MDA in this study was higher than those in
the previous study carried out in 32 patients with
lower airway infection (3.5+1.4 umol/L).25 A
possible reason that could explain this is chronic lung
disease plus exacerbated infection that could
promote oxidative stress. The TAF contained a very
high MDA level directly reflected the vigorous
damage of the lipid compartment of lung tissue.

Some experiments revealed that an increase
of HA concentration was caused by oxygen-induced
stimulation from inflammatory mediators8, or oxygen
free radicals. 26 HA is used as a marker in rheuma-
toid arthritis (RA) and osteoarthritis (OA). From a
previous study, the levels of HA in the serum of RA
and OA patients were reported to be 130.1+82.5
ng/ml and 160+135.66 ng/ml, respecti\.rely-22 The
investigation in pediatric patients of this study showed
very high HA level values in serum on the 1% day of
3,545.0+733.3 ng/ml and 3,402.1+720.9 ng/ml in
group A and B, respectively. Interestingly, the HA
level in TAF in both groups was as high as the MDA
level in TAF. The HA concentration in TAF was
780.0+250.4 x102 ng/ml and 640.4+164.6 x102 ng/
ml in group A and B respectively. These higher
values had not been reported in the past. It has been

proposed that HA and heparin constituents of the
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matrix provided significant extracellular antioxidant
protection, but the mechanism was unclear. 28

Level of glutathione (GSH) in red blood celis
is one of the parameter used for antioxidants for the
evaluation of oxidative stress in various diseases.
GSH can be both an extracellular and intracellular
antioxidant. In lung disease, GSH within ELF is most
likely involved in the protection of local functional
constituents such as surfactant. 28-29 The results
from this study suggested that the very low concen-
tration of GSH in the blood of group A and B (66.5+0.3
mg/dl RBC and 52.9+2.7 mg/dl RBC, respectively}
might reflect the low antioxidant capacity of lung
tissues. The level of GSH observed in this study was
almost as low as those found in healthy newbormns
with low antioxidant in a study by Metscvasht et al.
30 Furthermore, a low amount of GSH could be found
in an early postnatal life of 2-4 days in newbomn
babies (range 12.5 - 66.4 mg/dl RBC), which was
significant difference from healthy adults. Although
the mean of age +8D in this study were 5.3+0.62
months and 5.4+0.63 months in group A and group
B respectively which was older than that in the
previous report, the GSH level was still as low.
Especially, GSH level in TAF, which had not been
reported previously, the levels were very low in both
groups indicating low antioxidant capacity in lung
directly.

Vitamin E is located in the membrane bilayer
of the cells and its distribution depends on the
presence of extra-cellular lipids such as surfactant or
lipoproteins. Vit E is secreted by alveolar type Il celis
together with a surfactant Iipid.31 This vitamin can
inhibit lipid oxidation by trapping the chain-carrying
LOO" (lipid peroxyl radical} and changing its struc-
ture to nonreactive alpha-tocopheroxyl radicals
(0t-T0%).32 From the vaiues of Vit E on the 1% day in

this study, group A and B showed lower concentra-
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tions in the plasma (6.3+1.1 and 2.4+0.7 mg/L,
respectively), compared to the previous report of
normal healthy infants aged under one year {more
than 9 mgIL)-5 However, the importance of vitamin E
in human respiratory disease is less clear, especially
when found in ELF or TAF. This study also found a
higher concentration of Vit E in TAF than those in

plasma.

The effects of chest physical therapy

The two protocols of chest physical therapy
performed in six days has never been studied
before. The values of MDA, HA, GSH, and Vit E
levels obtained from Group A and B patients showed
no statistical difference. Both Methods of physical
therapy could reduce MDA levei lightly in blocd and
TAF (Figure 1). The HA concentration in blood was
reduced significantly in both groups after treatment,
whereas HA in TAF was reduce significantly only in
group B. (Figure 2). It is believed that HA can diffuse
through the membrane and dissolve in water. There-
fore, the possible explanation for the reduction of HA
in TAF of group B may due to the effect of normal
saline solution from aerosol humidity that help
removing secretion. This means that regular chest
physical therapy with or without aerosol humidity has
no difference in effect.

Surprisingly, the GSH level in patients received
either method the chest physical therapy was signifi-
cantly increased in TAF, but not the blood (Figure 3).
A previous study reported that GSH is mainly as
antioxidant with a higher protection potential in ELF
than in blood. Normally, the level of GSH in ELF
should be more than that in blood by approximately
100 times. However, this study found a very low level
of GSH in TAF indicating the high oxidative stress in
lung. Clinical improvement examined by lung injury

score, and the oxygenation index was significant
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observed only in group A. Although Vit E level in
patients after CPT with or without aeroscl humidity
therapy was not significantly different from each other,
a slight improvement in the levels of Vit E in both
blood and TAF in both group was observed after the
treatment. '

In conclusion, the results from this study
showed the changes of oxidative status in pediatric
patients with pneumonia both receiving regular CPT
or CPT with aerosol therapy, although there was not
statistically different. Howe\;rer, the preliminary
evidence indicated the effect of chest physical therapy
at biochemistry level. This work should be continued
in the future because there are still many questions
to be answered, such as those related to the changes
in untreated pediatric patients or interference from
drugs another medical treatment that may not be

fully controlled.
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Abstract : Quality System Development of Medical Laboratory in Upper-north
Region of Thailand following to The Thailand Medical Technology Standard

Salakchit chutipongvivate,* Boonrat vongchompoo*

Medical laboratory in hospitals of the Ministry of Public Health (MOPH) tasks are to provide information
for the diagnosis, prevention and treatment in assessment of the health. The laboratory information must be
accurate and reliable. Quality system is important and necessary for the purpose of National or International
Standard. National Standard of the Association of Medical Technology Thailand (AMTT) version 2001 was
impiemented for medical laboratory of hospital in region 1. Twenty medical laboratories from Chiang Mai,
Chiang Rai, Phayoa, Lumphun, Lumpang, Nan, Prare and Maehongson provinces participated in this pilot
project. Check list of the AMTT were used to evaluate level of development into 3 levels. It was found that
1 regional hospital, 7 general hospitals and 13 community hospitals increased their developed level of quality
system. They can upgrade their level 60% and no medical laboratory was in level 1. The percentage of devel-
oped laboratory from level 2 and 3 to higher level were 25 and 75. Two of 15 (13.3%) hospitals can pass
laboratory accreditation. Seven of 15 (46.7%) hospitals were in the process of laboratory accreditation. It was
shown that medical laboratory of hospital in region 1 had potency and efficiency to run quality system by
themselves. MOPH should expand the project in all hospitals. Medical laboratory which could not implement any
requirement must continue to analyze and implement strategy to develop quality system. Bull Chiang Mai Assoc

Med Sci 2005; 38: 173-178.

Key words: quality system, laboratory accreditation

* Regional Medical Sciences Centre, Chiang Mai.
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Abstract : The study of anti-herpes simplex virus activity of green algae,

Chlorella sp.

Tragoolpusa, Y.* and Satafang, C*,

Objective: To study anti-herpes simplex virus (HSV) activity of green algae, Chiorella sp.

Materials and methods: Green algae, Chlorella sp. filtrate was tested for cytotoxicity on Vero cell. Then, the algal
filtrate at nontoxic concentrations was further determined for inhibition of herpes simplex virus type 1 and type
2 infection, and alsc viral replication.

Results: CDM of Chiorelfa sp. filtrate on Vero cell was 338 mg/ml. Antiviral activities were observed when the
viruses were treated with algal filtrate at the same time of viral adsorption. Inhibition of HSV-1 and HSV-2 was
50.8 % and 45.8 % respectively after treatment with 97.6 mg/mi of Chiorella sp. filtrate. However, the inhibition
of viral infection was not found when the algal filtrate was applied after viral adsorption, and inhibition of viral
replication was not observed since the 1og of virus titer after treatment was not different from control virus.
Conclusion: Herpes simplex virus infection was inhibited by Green algae, Chlorefla sp. Anti-HSV activities of the
algae were observed at adsorption step and the activity against HSV-1 was higher than H8V-2, Bull Chiang Mai
Assoc Med Sci 2005; 38: 179-184.

Key words: antivirus, herpes simplex virus, green algae, Chiorella sp.

* Microbiology Section, Department of Biology, Faculty of Science, Chiang Mai University

Introduction algae were performed in several studies. Anti-
Herpes simplex viruses are divided into herpes simplex virus activities have been reported
2 types. Both types can cause primary and recur- from blue green algae’®, brown algae*® and red
rent infections. Treatment of herpes simplex virus algae.’’® Unicellular green algae, Chioreila sp. is a
infection has been performed using several antiviral freshwater algae. It contains a very high amount of
agents. Acyclovir is nucleoside analogues, which is chlorophyll, which is essential for photosynthesis
selectively incorporated into herpes simplex virus DNA process. Several species of chlorella such as
and inhibited viral DNA polymerase and virus repli- Chlorelfa vulgaris and Chlorella pyrenoidosa are
cation. It has proved effective against acute infec- commonly used in nutritional supplements.
tion such as cold sores, eye infection and genital Moreover, chlorella has been shown to have
infection. However, it has no activity on latent infec- activities on cancer treatment® and immune enhance-
tion and resistant mutants arise during long term treat- ment'’, However, studies on anti-viral activities have
ment.’ not been performed. Therefore, anti-HSV activity of
Attempts to search for antiviral activity from Chiorelfa sp. was investigated in this study.
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Material and methods
Viruses, cell lines, green algae and antiviral agent

Herpes simplex virus type 1 and 2 ({local
isolates) were obtained from Assist. Prof. Dr. Wasna
Sirirungsi, Department of Clinical Microbiology,
Faculty of Associated Medical Sciences, Chiang Mai
University.

The viruses were propagated on Vero cell line,
originating from African green monkey (Cerco-
pithecus aethiopes) kidney, which was grown as a
monolayer in Dulbeco's Modified Eagle Medium
{D-MEM; GIBCO BRL} plus 10% heat inactivated fetal
calf serum (Starrate), 10mM HEPES buffer
{AMRESCQ), 100 pg/ml Streptomycin, 100 units/ml
Penicillin and 1 pg/m! Fungizone (Squibb Industria
Farmaceutica S.A).

Green algae, Chiorelfa sp. was commercially
available and was kindly provided by Assoc. Prof.
Dr. Yuwadee Peerapompisal, Department of Biotogy,
Faculty of Sciences, Chiang Mai University. The tablet
of dry powder of Chlorelta sp. was suspended in
D-MEM and Chiorella sp. filtrate was obtained after
filtration through 0.45 Lim membrane.

Antiviral agent, acyclovir (ACV, Virogon) was
purchased as tablets and was suspended in distilled

water before use.

Cytotoxicity test of Chlorella sp. filtrate

The algal filtrate was tested for cytotoxicity on
Vero cells. The filtrate at concentration of 25 mg/ml
was two-fold serial diluted and 100 LUl of each dilu-
tion was added into quadruplicate wells on 96-well
tissue culture plate. Then, 1x10° cells/ml of Vero
cell suspension was added into each well. After in-
cubation at 37°C for 3-4 days, the cells were stained
with 0.1% crystal violet in 1% ethanol for 5-10 min-

utes. The 50% cytotoxic dose (CDEO), which is the
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concentration of the algal filtrate that can induce cell
detachment for 50% comparing to ceil control was

determined.

Plaque inhibition assay

Viruses (100 plaques/100 i) were added into
each well of 24-well tissue culture plate containing
Vero cell monolayer. After serial two-fold dilution of
Chiorella sp. filtrate, 250 LUl of the filtrate at non-toxic
concentrations was added into duplicate test wells at
the same time of viral adsorption. The algal filtrate
was also added after 1 hour viral adsorption at room
temperature and viral inoculums were washed out
whereas, acyclovir at concentration that inhibited vi-
ral infection for 100% was added into drug control
wells. Then, mixture of 2% sodium carboxymethyl
cellulose and 10% Dulbeco’s Modified Eagle Media
were prepared, and it was applied to each well as
overlay medium. The plate was further incubated at
37°C for 3-4 days, and infected cells were stained
with 0.1% crystal viclet in 1% ethanol for 5-10
minutes. Plaques were visualized and counted

comparing to control.

Inhibition of viral replication assay

1x10° PFU/mI of viruses was adsorbed into
25 cm? tissue culture flask containing Vero cell mono-
layer for 1 hour at room temperature. Then, infected
cells were washed once with phosphate buffered
saline and Chlorelia sp. filtrate was added into dupli-
cate flasks, whereas media was added into control
flasks. At 6, 12, 24 and 30 hours after incubation at
37°C, infected cells were collected and frozen at -
70°C. Viruses in supematant were collected at -70°C
after infected cells were frozen and thawed twice.
Titer of viruses at different time was investigated by

plaque titration assay.
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Antiviral activity of Chlorella sp. was deter-
mined in this study. Cytotoxicity of Chlorella sp.
filtrate was determined on Vero cells and CDw was
shown at 338 Lig/ml. Therefore, algal filtrate at
non-toxic concentrations was tested against herpes
simplex virus type 1 and type 2 comparing to 31.25
pg/ml of ACV.

After treatment of HSV with 48.8 and 97.6

Hgfml of Chiorella sp. filtrate at the same time of

Vol. 38, No.3 September 2005

viral adsorption, inhibition of HSV-1 was 30.2 % and
50.8 % whereas inhibition of HSV-2 was 16.7 % and
45.8 % respectively comparing to 100% inhibition
when using ACV. The inhibition of HSV-1 infection
was decreased to 3.5 % when the virus was treated
with 97.6 mg/ml of the algal filtrate after viral adsorp-
tion and viral inoculums were washed out whereas
inhibition of HSV-2 infection was not observed

(Table 1).

Table 1 Inhibition of HSV when tested with Chlorella sp. and antiviral drug, acyclovir

Inhibition (%)°
Treatment HSV-1 HSV-2
during viral after viral during viral after viral
adsorption adsorption adsorption adsorption
Chiorella sp. (mg/ml)
48.8 30.2 0 16.7 0
97.6 50.8 3.5 45.8 0
Acyclovir (Lg/ml} 100 100 100 100

3125

* Results are averaged from 2 experiments

Inhibition of HSV replication assay was per-
formed after treatment with a highest non-toxic con-
centration at 195.2 Ltg/ml Chiorella sp. filtrate. Virus
titers after treatment were determined and results
showed that log of HSV-1 titer when treatment with
algal filtrate at 12 hours after viral infection was 1.
Titer of control HSV-1 was higher than algal treated
virus at 12 hours after viral infection since log of

virus titer was 3.6. However, at 24 and 30 hours
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after infection, log of HSV-1 titers after treatment with
algal filtrate was 4.3 and 5.3 comparing to 4.4 and
5.7 of control viruses (Table 2). Log of HSV-2 titers
after tfreatment with algal filtrate at 12, 24 and 30
hours was 2, 4.5 and 5.5 comparing to 2.3, 4.5 and
5.5 of control viruses (Table 2). Therefore, titers of
HSV-1 and HSV-2 after treatment with the algal
filtrate at 24 and 30 hours were not different from

control viruses.
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Table2 Logof HSV titer at 12, 24 and 30 hours after viral infection when treatment with Chlorella sp. comparing
to control
Log of virus titers
Time after viral
infection Treatment with
Control Chlorefla sp.
(hrs) P
HSV-1 HSV-2 HSV-1 HSV-2
12 36 23 1.0 20
24 4.4 45 43 4.5
30 57 55 53 5.5
Discussion as an active principle in S. platensis.® Fucoidan

Study of Chlorella sp. was performed on
several aspects. Immune enhancement of bacterial
infected mice was observed as the bacteria were
destroyed and infected mice still survived after treat-
ment the mice with Chlorefla vuigaris.'™"" Extract of
Chiorella vulgaris inhibited murine cytomegalovirus
infection by stimulation of interferon production™ and
also exhibited anfitumor effect in mice.”

Anti-HSV activities of Chlorella sp. filtrate on
Vero cell were shown in this study. The inhibition of
virus after treatment with algal filtrate at the same
time of viral adsorption was higher than treatment
after viral adsorption and the antiviral effect of the
algal filtrate against HSV-1 was higher than HSV-2.
Activities against virus replication were also deter-
mined at different time point when the viruses were
treated after adsorption. It showed that log of HSV
titers were not reduced after treatment with the algai
filtrate. Therefore, the results indicated that the
virusas were Inhibited at adsorption step.

Other algae such as Spirufina platensis, which
is blue green algae, has been shown to have

anti-HSV-1 activity’ and calcium spirulan was found
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isolated from brown algae, Leathesia difforris showed
activities against HSV and human cytomegalovirus.*
Diterpenes from two brown algae, Dictyota dichotoma
and Dictyota linearis showed antiviral activity after
evaluation against HSV-1 and poliovirus®. Moreover,
Cryptopleura ramosa, Porphyridium sp., Gymnogor-
grus griffithsiae and Cryptonemia crenulata red
algae were found to inhibit HSV-1 and HSV-2 infec-
tion on Vero cells.®”® Sulfated galactan isolated from
red algae were observed to contain anti-HSV activi-
ties by interfering with the interaction of HSV with
heparan sulfate receptor molecules during viral ad-
sorption®. Sulfate polysaccharide also showed activi-
ties against HIV and other enveloped viruses, and
the presence of sulfate group in the molecule was
essential for the antiviral properties. '

Although, anti-HSV of Chiorella sp. filtrate was
observed at adsorption step in this study. Further
study should be carried on to clarify the interfering
mechanism involved the binding of virus to receptor
molecule and isolation of the compound from

Chiorelfa sp., which possess anti-HSV activity.
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Abstract : Production of anti-complement antibody for development of

anti-human globulin serum for blood banking use

Preeyanat Vongchan* and Kedsarin Chantan*

The antiglobulin test is commonly used in serological laboratory, especially blood bank. Direct antiglobu-
lin test is used to investigate the in vivo coating of red cells including hemolytic disease of the newborn (HDN),
autoimmune hemolytic anemia and transfusion reactions. In ancther aspect, indirect antiglobulin test is used to
detect alloantibodies in patient sera in vitro. Both direct and indirect antiglobulin tests are then finally observed
by anti-human globulin (AHG) polyspecific reagent which contains anti-human globulin and anti-complement.
Anti-complement can be used not only in antiglobulin test but a variety of immunological assays. As facilities in
production of in-house antibodies are available in our laboratory, we therefore produced rabbit polyclonal
antibodies specific to human complement{s) using zymozan as an inducer of complement activation pathway of
AB serum from normal human. Hemagglutination of complement coated red blood cells was used to assay
anti-complement in rabbit sera. We present polyclonal antibodies specific to complement C3b, C3d, C4b and
C4d from our study. It was also shown that the obtained antibodies has an inhibition effect on complement
induced sensitized red blood cell hemolysis, The anti-complement will be further on combine with anti human
globulin to produce the working AHG reagent. Moreover, it can be used as a tool in many immunaological

assays. Bull Chiang Mai Assoc Med Sci 2005; 38: 185-192.

Key words: anti-complement, anti-human globulin polyspecific, antigiobulin test, zymozan
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Day Information Number of booster and bieed
0 bleed i.v &immunize 1"

4,8,12,16,20 | Boosteriv 2™ _g"

30 Bleed 2"

Rest for 6 weeks for antibody screening
72 Booster i.m 7"
76, 80 Booster i.v g"-g"
Rest for 10 days
90 Bleed 3°

2. nNAFouNOUAUPARBRBUNRIIUATY

1 ot

$u nszmedwE Hemagglutination
2.1 MIMIB C3b coated red blood cells
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ayanaalIan) 155195 39.6 ml LazLfiy 0.4M MgCI2
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i ~
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s adihminda tsuamandauduiiu 2% dwtihinda
dowir Wltneaseunudiunsesne
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\A3Ba Working trypsin/HCI (1:10
trypsin/HCI, Taen15138919 1%wiv trypsin/0.05M HCI
151145 1 ml AU 0.1M phosphate buffer U3anas 9
mi) :TMiuHEY packed C3b coated RBC (T8 2.1)
USuas 0.4 ml NU working trypsin/HCI USuvas 1.6
ml 111‘11Ja;u'lud'mi'ﬁqmﬂn“ﬁ 37 °C win 30 wifl
aruaude 4 ofs Ysuanudududin 2%
gmbunde nawhluldnerauiudiunzdy
2.3 MIATeN C4b coated red blood cells
wisideatinnes 4 mi laglt ACD
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dhueamwRaauds dieatSuas 2 m wguny 10%
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éneﬁwqmﬂgﬁ 37 °C w1 30 Wt asuantiugne 4
A%y Usuarudutuile 2% dodinde nawi
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1Y3u1@3 1 ml U 0.1M phosphate buffer 13u1a5 9
ml) 9 MiunEy packed C3b coated RBC (T 2.3)
153195 0.4 mi Nuworking trypsin/HCI USanas 1.6
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ml) 9VmiumME packed red blood cell 53117 0.4 mi
U working trypsinHC! 13anas 1.6 mi wrlugulu
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R X ¥ ‘
40 NE N\ ¥ ® Trypsn treated
N N RBC
\ N § 5
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un

0 30 90 135 195 321 Day

Ui 1 duuandusidanouniumdludiunazdin A ludusi g wisdanasdu

A119A 2 MamInareudunITzdny F figuuazNINMIRANITdU U complement coated celis

Dilution/conditio { C3b | C3d | C4b | C4d | trypsin treated uncoated
n
Preimmunized serum
Undiluted 4+ 4+ 4+ 4+ 4+ 4+
1:10 3+ 3+ 3+ 3+ 3+ 3+
1:20 2+ 2+ 2+ 2+ 2+ 2+
1:40 Neg 1+ Neg | Neg 2+ Neg
1.80 Neg | Neg | Neg | Neg Neg Neg
1:.160 Neg | Neg | Neg | Neg Neg Neg
Day 30 after immunization

Undiluted 4+ 4+ 4+ 4+ 4+ 4+
110 3+ 3+ 3+ 3+ 3+ 3+
1:20 1+ 2+ 2+ 2+ 2+ 1+
1:40 Neg | 1+ | Neg | 1+ Neg Neg
1:80 Neg | Neg | Neg | Neg Neg Neg
1:160 Neg | Neg | Neg | Neg Neg Neg
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Abstract : Prevalence of thalassemia, G-6-PD deficiency, and iron deficiency

among pregnant women at the Chiang-Mai Health Promoting Hospital

Kanyakan Sukunthamala’, Sauwaluck Khamhae™', Watcharachai Chaichana’, Sakorn Pornprasert

Thalassemia and hemoglobinopathies, G-6-PD deficiency, and iron deficiency are frequent public health
burdens in Thailand. These conditions could lead to the serious complications in pregnancy. Two hundred and
four pregnant women at the Chiang-Mai Health Promoting Hospital were recruited for the survey for these
conditions. The overall prevalence of thalassemia trait was 21.08% including: 8.82% hemeglobin E trait, 5.88%
p-thalassemia trait, 4.41% o-thalassemia 1 trait (SEA type), 0.98% double heterozygous for a-thalassemia 1
and p-thalassemia, and 0.49% each of homozygous hemoglobin E, and double heterozygous for a-thalassemia
1 and hemoglobin E. Partial deficiency of G-6-PD was found to be 1.47% compared with 8.82% complete
deficiency. Moreover, 25.49% showed a serum iron (Sl) level less than 50 ug/di and 8.82% had a total iron
binding capacity (TIBC) value higher than 380 ug/dl. Using transferrin saturation level of less than 16% as an
index for iron deficiency, we found that 19.60% of pregnant women fell into this particular condition. Bull Chiang

Mai Assoc Med Seci 2005; 38: 193-202,

Key words: Thalassemia, G-6-PD deficiency, Iron deficiency, Pregnant women

* Heatth Prometing Hospital Chiang-Mai, Chiang-Mai, 50100
** Division of Clinical Microscopy, Department of Medical Technology, Faculty of Associated Mexical Sciences, Chiang-Mai
University, Chiang-Mai, 50200
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Types Frequencies Prevalence

{cases) (%}

1. Normal 161 78.92

2. Heterozygosity for thalassemia or hemoglobinopathy 43 21.08

2.1 Hemoglobin E trait 18 8.82

2.2 Beta thalassemia trait 12 5.88

2.3 Alpha thalassemia-1 trait (SEA type) 9 4.41

2.4 Double heterozygous for alpha thalassemia-1 SEA type and 2 0.98
beta thalassemia trait

2.5 Homozygous Hemoglobin E 1 0.49

2.6 Double heterozygous for alpha thalassemia-1 SEA type and 1 0.49

hemoglobin E trait
Total 204 100.00

ot . .
wurdianansiddiuan 3 e (Souaz 1.47)
fnzwisanduled G-6-PD ABIUWEM (partial

AN 2 qu.'rﬁnwnfumma:wéauﬁu‘lmﬁ G-6-PD

deficiency) uazd uiu 18 7o (Spuas 8.82) iunns

LE =
NTIMNINUA {complete deficiency) (171N 2)

Methemoglobin reduction test Frequencies Prevalence
(cases) (%)
Normal 183 89.70
Partial deficiency 3 1.47
Deficiency 18 8.82
Total 204 100.00
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Gestation Age (Weeks)

1-12 >12-24 >24

(n = 83) (n = 25) (n = 96)
Mean age * SD (years) 2546 £ 540 2216 £ 393 25.09 £ 5.82
Range (years) 13- 39 14 - 28 15 - 39
Mean Hematocrit + SD (%) 39.66 + 2,93 31.36 £2.36 38.21 £247
Range (%) 31-46 30 - 42 32-45
Mean S & SD (ug/dL) B0.25 £ 29.56 68.84 + 27.30 68.20 + 34.68
Range (Lig/dL} 18.50 — 167.20 30.13 - 14368 0.00 - 171.10
p value (0.080%) (0.013**, 0.922**%)

Mean TIBC t SD (ug/dL)

24310+ 77.92

237.85 £ 76.82 295.59 * 84.56

Range (Jg/dL) 53.73 - 572.73 102.99 - 410.75 13.43 — 494 .30
p value (0.767") (0.000*, 0.002***)
Mean Transferrin saturation (%) 36.40  16.99 31.47 £ 13.28 27.46 + 24 .34
Range (%) 5.27 — 95.60 8.38 — 66.85 0 — 203.40

p value (0.135%) (0.005**, 0.274***)

Ed

' o =
p-value szniatasanauwsniulasuafiges

(23

p-value sTwindlasunausniylasanefiaw
p-value 1zwivlannafsesiulasunafiany

Wik

ﬂtﬁ\‘l?‘ﬁﬂiiﬁﬁﬁuﬁm 18 18 (Foua: 8.82)
fenmumunsafinmusaiuruiumin s
(TIBC) @anienind (> 380 pgrdl) Tanflundeiidl
pyarsAlulasanausninuin 4 1o (Jousr 4.82)

189

Tasnafigasuazaadiwin 17 (Faas 4.00) uay
13 Tp (Souaz 13.54) MuAY AURFBATARITD
finrrmuawsuruiimansmustemdenonysilu
Tomnausnuazlamnafisesliuandaiueteiibenity



Bull Chiang Mai Assoc Med Sci

M REERT] 'um:'ﬁmm'é‘m'fonii'rmamrﬁwfom‘m‘lu
lonnsfisa gpniwﬁmﬂawuluﬁ@aﬁaﬂﬁn‘lmma
usnuazlasananwesatinafiioidynosiia (gﬂﬁ 1C
uazeTR 3)
frmuabirmusdeiunidudfdiniiaoa:
16 Lﬂuﬁ"ﬁﬁm%ﬂw:mwmmqm%n WU
sassiramuadwau 40 o (fous: 19.6) Hnz
wisamdnlaudunendagarssiulamnausndnou
8 710 (Fouae 9.64) lannafisauacauinuIng 1o
(fawar 16.00) uaz 28 5o (Fawaz 29.17) audey
Wowirudvudnaionmumwsiuiidudszning
n@amnssAtulassnausniulasunafines uas
snhamdesantsilasnnafisesuazlasunsfiany
wuithiianuuandranuadnalinedrdayn1aia
mmﬁmmﬁunﬂuama‘%uﬁ%‘iuﬁ"mamt‘ﬁaﬁ"'aﬂﬁn"iu
Tamnsfisudnfenenulundssnstlannaun
atslspdnaty (gﬂﬁ 1D War@15197 3)

S5l
qﬂﬁminfmaammmé‘ﬁtﬁuua:ﬂ’mﬁ@
o - a - & P
iUn@vssdlulnadulundiaasasuinamanuainms
L X a A w w
fnwasei Aadluiauar 21.08 Hlvnaraandal
ﬁuﬁagﬂmmﬁﬁﬁaﬂnwmmadmﬁuqmmw;"ﬁ'uqlmi
a & 4
NNNIATIMTIMIATIANINGS 734 T8 (AAu
2547 - fwiau 2548) WUAWTNLALTITDININAE
-~ s O . A '
mardiliolundeminssidiwauiboa: 20.43 &utiy
WuwwanzBlalnadud Jevar 8.58 wanziudn
maatiils Yovas 7.77 winsuaavmasdilie-1 (SEA
type) Sovaz 2.86 wimzSlulnadudwiialaludoria
Yapaz 1.09 lsmudmastidudunudlulnaiud
Souar 0.14 winzuaaW saadlio-1 fauny
laluduradlulnafiud Sovws: 0.41 winzuaawh
L ] ] Lo e ot o) r-\ L3
marsdu-15wnuemalytonadluinaing faua:
-] 14 A’u [N '3 -
0.68 ussnsAnmATIRGINUgLENSBlzasTiianI
. - -l ~ - ol e Qe
AnunsvesdlulnadunTanmeraadiioludan
A v a a a & aw &
Alnddoetunisdnelas miuund ANy
uazame? M inunTawuludamfidainvasnds

& ol “ w & o| - e a o
maniidulsnudmsafiduiunudluinadud

Vol. 38, No.3 September 2005

RS TN RC g T Nl g gy MU B Sy T
a 4 A w [ A o . & ¥ & L3
gaadadiullldennimdganarfiacudsnuiasaintss
ey '3 [ - 5
quwmsm'uaammnawum'z:mmmu‘l*nu
o m v ] -
G-6-PD lunsanmtifatiuianas 8.82 Taludmin
Alnalapatunisaneued daas umlszes AWy
anugnuasmazandriiundiinuiiudwuiae:
5.8°
naTeamrarewinlundga iy Aug
Tap3tiaseen o iwludsy (serum ferritin} Haual
Py o e . |
azdlunisasianilanuls (sensitivity) annninas
armdasidudnumwasunaue (% transfer-
tin saturation) (wanludsu (s1) Slulnadu (Hb) waz
< I - o, o gy o ¥ )
gurlania (Het) snudrau” hossnnisiaszeu
washuludiufuuslaonsanu storage iron agals
AﬂA’ . ol 1 L) L] I3
fAmumienalasitiideafuimldiimiudumann
= I‘: ﬂl el L7 1 ﬂﬂd 1
Lardrusaun i fAdudeuniiiten J9limans
“ a da Y
Fwniuiesh lueasnlulsaneunefisudszanudoy
o ‘il L ; k] F-9 a i
LLa:aglununsnuﬂWS wanniwudimdadanssin
ﬁm1m’mm@1mﬁnu.é’aLwis:é'uMa‘%ﬁulw”ﬁ%'uﬁaﬂmna
- L ld r=%
] funnfstonas 20° thasainmazlafezidanns
mamamanmansoudiaile 3 stz faluszuzusn
o - a a A \ a -
Snslgmanadiurssy  iiRanaunuaiuirs aauu
i A e . - - e A
w.l::nawo'luLtammmﬂmmmmmmu Fanaz
a i o Al
aansmmansanyldlundgenfiangasssilulasinausn
A a f 1Y | A
wosfirasmunwiadlumsalaoauaaiedn
o o & . 90 4 A @ &
marmm'ua:ﬁu'hgnlmwmmums'l'ﬁmanluwa"mm
o s & g wmt - f o . »~
mammmummm‘lmum@lman‘luwam:m'l.ﬂmw
Flulnadu lu‘szu:qmﬁ’nug‘Tﬂquuammmwaann:
‘[aﬁmwamnmwmm@;mﬁnmhﬁmamTﬂummm
aTvitassunIaT IRl uNifeauazfiaTidn g
« - e & -~ & g )
Ypafiatianuad asnun1IanwIniIndldriinag
ATIARNIEUI U DU EN LETUURENINRFB LA
- . [ o v -~ &
MNTnnnTINAEETUT U LWmAn eI wiaund
A7 mfi'mﬁumvla'%uﬁ“auﬁimugmﬁ'lﬁné'nué":
(% L") A o e a da e
e wazlaiinualial nTumWatundudad
1 e - L= -1 t J
nirfapaz16 (luariidsnraznismenamin
i ] z L d +
wmmtyomﬂﬁﬁmmu 40 314 (30uar 19.60)

. ]
- W

I R ' P . &
Jn1sAInEs AnTusiaiundua 1@ a0l



- & o 1
Nsmsnpdiansurndivolny

o A gFar vy = A g . a
anuguAuinuatSunawnaniudsundininynd
1 A - QL
K 50 pgrdl) wazsnanuEmANITINTIWEIWEIUTIWINY
< L 5 \ F= 1
wanldnimuagininnd (>380 pgrdi) laswui
. a ¥ t A,
Tudrwiundansnssinanaa 40 sruhildn
- Aﬂl L ) [ L -l 1.7
nruaneIunduaIdnIieeaz16 {l 36 e (Fawaz
90.00) aTanustiuounanludiudinindndus:
14 18 (Sawaz 35.00) ATIIWVUAINNUFINITD
A a av o o L ' .
ﬂmmmwam‘smnuman‘lﬂmwngan’nﬁnm
L 5 - a o o al
priamsafuasnrizmamamaminlundninseii
E JH ') = 1 {
ATIINLAINMTANBIATIRD I IwIukB NI Lila
ol [ =
WinuAgunumsAnsnead Seshadr SawuUs=um
Qe = z i B ] =
Jova: 50 vaIndasnTsifiondvatlucouiaid
L= =t Qo - =
m:’:uaanmuﬂmmq:mwwmqman T@ﬂumm@g
'Hé’nil"lﬂﬂqﬂqﬂﬂ’lqu:};ﬂq-ﬂ‘[ﬂ'ﬁuqﬂﬂfuﬂzﬂ']"ll]ﬂ']ﬂ'i]uﬂ‘
s —n ai a2 A ' ~ o
FeguamInifiaaastiaaiasanInngundiaaanyit
A v & & Jﬁlvv \ -
frhhuAnmasaildfunmsdiamaanuilwies
J = R a =y
Tn'ﬁmm‘smnwmaamumm‘s'l@mmqmanmulu
LA
'um:mnﬁﬁmuiﬂiummaam:mwmmﬁmqw
o @ we @
Luaﬁnmﬁammauwuﬁmaamqﬂﬁﬁnum'):mwm
mawminnuhlSinoaninludiuiaessinlannafisas
& A~ Y [% .
LRZRIUVRINITAINTIANA NUFUANUTNUNITANSIAT
a doa [P - -~ & .
NIWMENOTUNENG WALFUWNUTIUNIRRNTUDBI6N
ﬂ. - b (-3 I.!z
AU AN TIRANaTUINA LKA léNanaa
Ltmalﬁl.ﬁwhm‘mﬁﬂmqmﬁnﬁmmﬁ’uﬁuﬁﬁhmqawﬁ
o o & o 3 a o G ' a o
ARntn aoiudedinudrdyadiabefiuwndua:
qﬂmnsmamsuwm?ﬁm‘lﬁ'mmauhua:%'mmug]mq:
mnrmmqmEn'lul.uiﬁﬁmqﬂﬁn’lu’ﬁaaﬁunﬁwaaﬂwa
Qs
Tné%a
MIATIRM IR TRAT Laza N uRaUndva9
lulnatiu myilnzwianduled 6-6-PD uaznae
o o e a W K oA o ®
masgimanlungainadyRuiiudedudwne:
ramsmaildmanobh s miunsivdn Bowms
A L7 J L d v o
wuqmmu.a:msgu.ammﬁ"lmmmg'mea'lmmm'ms

UsaaNu@#anintIanaznisn

= =y
fadAnsyudszma
Y4 auqmu'uuﬁ'm?amiﬂumw{ﬂ‘éﬁﬂ

wrwddrualiadfin niadtuneiianisuwnd

201

¥ 38 atiui 3 fueeu 2548

AmENARANIIWWNG uminendmToslng wazwe.
a7 ﬁ'hsﬁ'né‘? a1 "r’i'l.ﬁﬂ'numqu,ﬂﬂ:ﬁ CRLIGH
wazedaaflafiarinsasas Wanowwanludiu sn
WRZNITNARDUATINEINIOANIIUAHEIUIWAY
winldtimue (TIBC) mamauqmﬁmﬁhﬁﬂs:ﬁwﬁm
Ufvanisvaslsaweunasvaiugunimdoslng
ﬁ1ﬁﬂ11&lﬂ1§&ﬂi’l:ﬁLﬁU¢T’JBﬂﬂﬂt?&ﬂmm:@l‘niﬁmﬂ:ﬁ
sagtily warnzwiandwlad G-6-PD uar
ma‘uauQm‘ﬂrﬁaéu'aﬂﬁﬁnnﬁ'mﬁ'lﬁm‘nungmma:u

- . - A = aw LA
FIAHILRARLW alﬂ“n’]iﬁnﬁ’]’]ﬂ BRI

N353

1. Lieberman E, Ryan KJ, Monson RR, Schoen-
baum SC. Association of maternal hematocrit
with premature labor. Am J Obstet Gynecol 1988;
159: 107-14.

2. Murphy J. Abortion's shrinking majority. Time
1986; 127: 30-31.

3. alyoldsinsvw g eanumoow Sail g iad.

q
&

aflolmlfnd : TsausznmzReundiniegenaas.
NN lasam3dns@ine, 2525.

4, Tanphaichitr VS, Mahasandana C, Suvatte V,
Yodthong S, Pung-amritt P, Seeloem J. Preva-
lence of hemoglobin E, alpha-thalassemia and
glucose-6-phosphate dehydrogenase deficiency
in 1,000 cord bloods studied in Bangkok.
Southeast Asian J Trop Med Public Health 1995;
26 Suppl 1: 271-74.

5. Parnstienkul B. Thalassemia. in: Current
Situation Strategic Plan for Prevention and
Control of Diseases in Thailand 1989-1990.
Bangkok: Aksorn Karnpim, 1920 : 5-43.

6. Nuchprayoon |, Sanpavat S, Nuchprayoon S.
Glucose-6-phosphate dehydrogenase (G-6-PD)
mutations in Thailand: G-6-PD Viangchan
(871G=>A) is the most commeon deficiency

variant in the Thai population. Hum Mutat 2002;
19: 185.



Bull Chiang Mai Assoc Med Sci

10.

11.

12.

Harmening DM. Clinical hematology and funda-
mentals of hemostasis. 3 ed. Philadelphia: FA
Davis Company, 1997,

Tanphaichitr VS, Pung-amritt P, Yodthong S,
Soongswang J, Mahasandana C, Suvalte V.
Glucose-6-phosphate dehydrogenase deficiency
in the newborn: its prevalence and relation to
neonatal jaundice. Southeast Asian J Trop Med
Public Health 1995; 26 Suppl 1: 137-41.
Tanphaichitr VS. Glucose-6-phosphate dehydro-
genase deficiency in Thailand,; its significance in
the newborn. Southeast Asian J Trop Med
Public Health 1999; 30 Suppl 2:75-78.

5z nasm. lafiaone lusaddansest. lu @ 5w
NadEd WA Fﬁ'augmf (USTBWNENNT), Mz
LLT]Tﬂ‘l'fauYtNEl'IQiﬂﬁH@lﬂuﬂW%@?dﬂ‘ﬁﬁ. 2 ed,
Fodlnd - amzuwnpeigad  uniineidy
\Buslnd, 2536 ; 143-49.

Seshadri S. Prevalence of micronutrient
deficiency particularly of iron, zinc and folic acid
in pregnant women in South East Asia. Br J Nutr
2001; 85 Suppl 2: S87-92.

Wanapirak C, Muninthorn W, Sanguansermsri

13.

14,

15.

16.

Vol. 38, No.3 September 2005

T, Dhananjayanonda P, Tongsong T. Prevalence
of thalassemia in pregnant women at Maharaj
Nakorn Chiang Mai Hospital. J Med Assoc Thai
2004, 87: 1415-418.

Sanguansermsri T SC, Steger HF. HbE
Screening. Thai J Hematology Tranf Med 1998;
8: 215-21.

3908 laaensal. Glucose-6-Phosphate Dehy-
drogenase (G-6-PD). w: wana loansol rft'iﬁﬂ
dudsly sio laReniod (ussanndnng), dile
dfiansladeinet. Fualny : anzinaiia
msunng avineapguslna, 2545: 275-80.
Lewis SM. International Committee for Stan-
dardization in Hematology: proposed recommen-
dations for measurement of serum iron in
human blood. Am J Clin Pathol 1971; 56: 543-5.
in3ualns Anadty. mmeseuRaiiiadnny
Aedn@fvaiumunueifuvasmeqnin, lu
nawn Wiedy, nunassn wawloogion
(WITaBn13), NINaFeUN IR UANNT
fipaiu enwfisUndredadanuas. vauunn
- amsmaiianisunnd undnersuvouuni,
2546: 94-104.



NsmImaiamsmmdivoalni 5 38 atfui 3 Auoow 2548

= o s
) HAUEAHADD I

= Gl 9)'1'] Ad 1 ) ¥ o =es - )
ANMUANINBIDVBIHUIGNNADNITUINM IVAINHIBIITINHWASHIITIINN

I5INNTNANTTITUATITE N

o) s & ar d -
Tadnval Wugun

S [}
Unpaee
[ N | a2 i ey a ' ey o
Taguszaed Refnwsanudwelresiofifdansuimsramieiiainwuaunising Tsaweua
W TwanEsalng Uszdnll w.e. 2547
nguees guamgthofisnlsuimsamiielivbonii 2 flenv lesguainnn g fiau 5291 w.a. 2547 S
303 1y
ey L a 2 A' - O -1 a [ [ =, = ¥
38ms lEnsdrsalesldiniasfiatannuimalamouoruanufiaiursidiuuiny milwmneidaya
Fatiadanssou
HANTIARNYY WU mmﬁawalwaa;&'ﬂaﬂﬁﬁviau?mwam'ti'm%'o'ﬁ%'nu'nm:mﬁﬁﬂm T5ang LN aURITY
wandodlwil Uszdrl woe 2547 dhugasansfanluszav@un dunamnslivimisuinglanunmis
Tumslidnstuszdud ussdwsanadensmbngdiholinnuiomalaagluszdud

o a a ' ‘ ar =] v [ a P

a7t flandanufewelenisuinsresminaglussdud  sawudianukowalarasfiuuininiu
a dn:rv ﬂ' Qer d d‘ o a -~ o [ & = =l [ -] L -
srfiziafitdydamamiiin irmugaawesnsliims asussarsiimatananuion ola wagiims
5 .t - o n 1 » = fL at II. v oa 1!4 ] VL - o - '
Wudsedrmsinaus W lvnmudsuwimalumswamnnisiiusnsiade il nsmamatiansumifudlud 2548;

38: 203-209.

‘st auRawela muims dila FaRTAw v

‘wihefaneuasundangm lsmenaumnouesdolnl ancunnoamaad awinadodolng

203



Bull Chiang Mai Assoc Med Sci Vol. 38, No.3 September 2005
Abstract : Patient’ satisfaction toward the services of Division of Therapeutic
Radiology and Oncology at Maharaj Nakorn Chiang Mai Hospital

Wilailak Panphae *

Objective: The aim of this study was to survey the satisfaction of patients toward the services of Division of
Therapeutic Radiclogy and Oncology at Maharaj Nakorn Chiang Mai hospital in 2004.

Samples: The samples were 303 patients who had used services at least 2 weeks by sampling at Division of
Therapeutic Radiology and Oncology at Maharaj Nakorn Chiang Mai every month in 2004,

Materials and Metheds: The data were collected by satisfaction questionnaire. They were analyzed by descrip-
tive statistics.

Result: The satisfaction of the patients toward personnel were very good level. For the time services showed
good level. They alsc showed good level for the environments of the section.

Conclusion: The satisfaction of patients toward the services of the section by totally were good. Patients’
satisfaction toward the services is one of the most important indicators for improving the quality of the
services. So, monitoring regularly is necessary for the direction of improvemeant. Bull Chiang Mai Assoc Med Sci 2005;

38: 203-209.

Key words: Satisfaction, Service, Patient, Therapeutic Radiclogy, Oncology
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Abstract : Study of Leakage from Microwave Ovens

Thamarat Bumsoong*

The purpose of this research were to study quantities, factors effecting the microwave leakage levels

from Microwave oven and establish the appropriate equation of microwave leakage. The study consisted of 92

ovens from 13 manufacturers with maximum power input between 800 to 1,725 watt and used time ranging from

3 months to 12 years. Some statistics such as means, standard deviation, F-test and stepwise regression

analysis were used to analyze data. The microwave leakage level, in term of power density at 2,450 MHz, at a

distance of 5 cm. from the oven surface ranged from 0.0 to 1.5 mW/cm?’, the average leakage was 0.1 mW/cm®

and standard deviation was 0.19. The microwave leakage level was found to be below the maximum exposure

recommended by the Department of Medical Sciences. By using stepwise regression analysis, two effective

variables: power input {power in) and the type of use the microwave heating (used), a model of microwave

leakage level is made. This model predicts 11.9 % correctly and the equation of microwave leakage level (y) is
log (y) = 0.147{used) + 0.0003112{power in) - 1.670

Bull Chiang Maij Assoc Med Sci 2005; 38: 210-214.

Key words : microwave oven, microwave |eakage

*Regional Medical Sciences Center, Chiang Mai, Department of Medical Sciences, Ministry of Public Health
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A Comparative Study of Myofascial Pain Syndrome Treatment Using

between Ultrasound Therapy and Combined Therapy of Ultrasound
with TENS: A Pilot Study

Sintuboon P*, Swastikanontha N*, Klaplajone J*,

Objective: To compare the treatment effects of myofascial pain syndrome on pain intensity and pressure pain
threshold in upper back muscles between ultrasound treatment and combined therapy of ultrasound with TENS.
Subjects and Method: Twenty eight patients who had myofascial pain syndrome in upper back muscle were
randomly assigned to group 1 or 2. Group 1 was treated by 10-minute ultrasound therapy at the trigger points
one session/day for 5 days, group 2 being treated by combined ultrasound therapy with TENS. The outcomes
were assessed by Visual Analog Scale (VAS) and Pressure pain threshold (PPT).

Results: Comparison between the pre and post treatment in group 1 and 2 showed that the patients had a
statistically significant reduced pain intensity (p<0.05) without statistically significant difference in pressure pain
threshold. There was no significant difference of post-treatment pain intensity and pressure pain threshold
between group 1 and 2.

Conclusion: The study showed no difference of pain intensity and pressure pain threshold between an
ultrasound treatment and a combined therapy of uitrasound with TENS for myofascial pain syndrome.

Bull Chiang Mai Assoc Med Sci 2005; 38: 215-222,

Key words: Myofasciat pain syndrome, TENS, Ultrasound therapy, Pressure pain threshold, Visual analog scale

*Department of Rehabilitaion Medicine, Faculty of Medicine, Chiang Mai University.
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