APPENDIX

A. REAGENTS PREPARATION

Reagent for anticoagulant (acid citrate dextrose)
Place a 3.65 g of citric acid (anhydrous), 11 g of sodium citrate (dihydrate),
12,25 g of dextrose in a 500 ml volumetric flask and bring to volume with distill

water. The amount ratio between ACD reagent and the blood was 3:20 (viv).

Reagents for malondialdehyde (MDA) determination in TBARs-assay
Trichloroacetic acid (TCA) reagent. Mixed 100 g of TCA in 0.6 M HC! 10
ml and bring to volume with distill water in a 100 ml volumetric flask.
Thiobarbituric acid (TBA) reagent: Mixed 17.298 g of TBA -(Eastman, mw
144.5) in 100 ml of 0.26 M 2-amino~2-hydorxy methyl-1,3-propanedial (Tris, mw
121.1) and bring to 1000 ml with distill water in a 1000 ml volumetric flask.
Normal saline solutionl Place 0.85 g of sodium chloride in 100 ml
volumetric flask and bring to volume with distill water.
Stock MDA standard (100 pM) : Preparing 10 mM by mixture 20.8 pl of
standard Tetramethoxy}:;ropane (TMP) with 6-8 drops of concentrated HCI, and
adjust the volume to 10 ml with distill water following by dilute to 100 puM

standard MDA with distill water.
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Reagents for glutathione determination (DTNB-method)

Precipitation solution. Place 1.67 g of glacial metaphosphoric acid, 0.2 g
disodium or dipotassium ethyenediaminetetraacetic acid (EDTA), and 30 g sodium
chloride in 100 m! volumetric flask and adjust volume with distill water.

Phosphate solution. Place 42.59 g NayPOy4 in a 1000 ml volume metric

flask and adjust with distill water.

5,5-dithiobis-(2-nitrobenzoic acid) (DTNB) reagent. Place in a 100 ml
volumetric flask of 5,5'-dithiobis (2-nitrobenzoic acid; Sigma chemical Co., St.
Louis, MO) Bring to volume with a solution of sodium citrate, 1 g/dl.

GSH standard. Prepare stock 100 pg/ml GSH by place 0.001 g GSH
(Sigma) in a2 10 mi volumetric flask and bring to volume with distill water. For 50
pg/ml standard GSH by diluting 0.5 ml of stock standard GSH with 0.5 ml of distili
water, and 10 pg/ml standard GSH by diluting 0.1 ml of stock GSH with 0.9 ml of

distill water. Freshly prepared and testing immediately with samples testing.

Reagents for alpha-tocopherol (vitamin E) determination

Extraction solution: stock n- hexane solution.

Preserve Spherisorp column: methanol (Analyzed grade for HPLC)

Reconstitution solution: absolute ethanol solution

Mobile phase solution: Prepared 7% (v/v}) of dichoromethane in 1000 ml
volumetric flask and filtrate pass 0.45 um of pre-cut membrane Nylon with suctor,

Standard alpha-tocopherol (100 mg/L); Prepare stock Standard alpha-
Tocopherol (10,000 mg/L) by mixed stand alpha-Tocopherol 1 g in absolute ethanol
100 m! (0.5 ml alpha-Tocopherol : 50 ml absolute ethanol). Dilute stock Standard
alpha-Tocopherol (10,000 mg/L) 1:100 with absolute ethanol.
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Reagents for Hyaruronic acid (H{A) determination

Phosphate buffer saline (PBS 10X). Place in a 1000 ml volumetric flask
with 8 g of Sodium chloride (NaCl), 0.2 g ;)f potassium chloride (KC1), disodium
hydrogen phosphate (NayHpPQOy), and 0.24 g of disodium phosphate (NapPOy).
Bring to volume with distill water.

Bovine serum albumin (BSA). A fresh 6 % BSA was prepared by mixed
0.75 g of Bovine albumin in PBS (1X) solution 12.5 ml.

Phosphate buffer saline tween (PBS 1X-Tween). Placed PBS (10X) 50 ml
in a 500 volumetric flask and adjust to volume with Distill water and add Tween
0.25 ml.

Substrate solution. Prepare reagent fresh for 1 plate by mix 16 mg of
Orthophenylene-diamine (OPD), 12 ml of citrate phosphate buffer, and 5 pl of
30% H»Oy Coating buffer.

Hyaluronan stock. Prepare HA reagent fresh for 1 plate by mixes 20 pl HA
stock with 1 ml 6% BSA.

EAH-Sephrose 4B, 10 ml of EAH-Sepharose 4 B was washed with 250 ml
0.5 M NaCl and 100 ml of distill water.

Biotinylated HABP. The biotinylated HABP- (B-HABP) was dialyzed
against 0.05 M Tris-HCL pH 8.6, aliquoted and kept at -20 C. For the test, mixed
aliquoted HABP with 6 m! alkaline phosphate buffer (pH 8.9)

Peroxidase-mouse monoclonal anti-biotin solution; Mixed PBS-T 10 ml

with Peroxidase-mouse monoclonal anti-biotin 5 pl.
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B. PRECISION AND ACCURACY OF THE ASSAY

B.1. The Thiobarbituric acid Reaction (TBARs) Assay
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Figure 33. Standard curve of malondialdehyde (MDA) using TBARs assay.

Various concentration at 10, 20, 30, and 40 pmol/i.
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Figure 34. The quality control chart showing intra- and inter-assays

precisions of malondialdehyde concentration with TBARs assay.



111

B.2. Modified DTNB-method
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Figure 35, Standard curve of various GSH concentrations, 10, 20, 30, 40, and 50

mg/ml.
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Figure 36. The quality control chart showing intra- and inter-assays

precision of glutathione concentration with DTNB method.
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B.3. Hyaluronic acid (HA) determination with competitive Inhibition ELISA

Technique.
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Figure 37, The quality control chart showing intra-assay precision of hyaluronic

acid (HA) concentration with ELISA-based assay.
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Figure 38. A typical curve of competitive inhibition ELISA assay using
Peroxidase-mouse monoclonal anti-biotin. Plate was coated with HA standard

(Healon). HA (umbilical cord) was used as the standard competitive as describes.
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B.4. Alpha-tocopherol (Vit E) determination by HPLC method

Optimized method: The minimal satisfied volume for injection is 50-100 pl
Recovery Std ai-Tocopherol = 86.45% to 93.66%

The mean of retention time of o-tocopherol = 3.79 sec. (3.75-3.90 sec.)
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Figure 39. The standard curve of standard Ot-tocopherol at 5, 10, 20, 30, 40, and 50
mg/L with HPLC (UV detected at 294 nm).
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1 = Mean of alpha-tocopherol (Vit E) of OCV
2 =Mean + 25D of OCV
3 = Mean of alpha-tocopherol (Vit E) of RCV
4 = Mean + 28D of RCV
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Figure 40. The quality control chart showing intra- and inter-assay

precision of alpha-tocopherol (Vit E) with HPLC (UV detector at 294 nm).
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Figure 41. The HPLC-chromatogram of standard Ci-tocopherol. (UV

detector at 274 nm) and analyzed with BDS Data System. Peak 2 is Ot-tocopherol

peak
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Figure 42. The HPLC- chromatogram of sample O-tocopherol (UV detector
at 294 nm) for the Ol-tocopherol extraction. Peak 1, and 2 are O-tocopherol in

sample and O-tocopherol in sample plus internal standard Qi-tocopherol (60 mg/L),

respectively.
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C. PATIENT CONDITION
All patients who suffered with lung problems, pneumonia, were treated in the
acute care unit or incentive care unit (ICU) in the hospital. The general observations of
patients were on the bed with ventilator and monitoring (Figure 39.A). All had
received the treatment at the lung problems with ventilator by on endothelial tube (ET

tube) (Figure 39. B)

(B)

Picture 1. The condition of pediatric patient with vital monitoring with EKG,

and baby bird ventilator (A). Ventilation supported with endotracheal tube (ET) (B).

The problems that physicians referred patients to physical therapy because they

were accumulated secretion or atelectasis as in the Picture 2.
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Picture 2. The Chest X-ray film showed the right upper lobe atetectasis with
no air entry, increased density with opacity film in the first day from a case of all

subjects in this study.

C.PHYSICAL THERAPY

The physical therapy is composed of sequence three techniques; postural
drainage, percussion, vibration and suction respectively. During treatment, percussion
and vibration were alternate performing in each position,

In this study, Group A treatment composed of postural drainage, percussion,
vibration and Suction. Frequency of treatment was variable that depended on the
severity and demand of tréatment’. {(Picture 3)

Group B treatment composed of medical dose inhalation (MDI) for 10 minutes
(Picture 4) with normal saline solution (NSS) and then following treatment with
postural drainage, percussion, vibration and suction. Frequency of treatment was

variable that depends on the severity and demand of treatment.
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Picture 4. Show the patient who received group B treatment, by received the
MDI with normal saline solution for 10 minutes and followed as the treatment as the

method in group A treatment.
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Clinical changes after physical therapy from chest-X ray film.

The changes of clinical results were evaluated from many parts; such as, signs,
symptoms, blood gases, and ventilator setting. All patients were taken a chest x-ray
for follow up the problem in the 1" day and the 6" day. In the figure 43.A shows the
right upper lobe atelectasis. The film shows characteristic of atelectasis; increase

opacity, horizontal fissure elevation, rib crowding, tracheal shift. After physical

therapy shows improved in air entry at right upper lobe (Picture 5)

Figure 6. The films of chest X-ray in the 1" day (Right picture) and in the sixth
day (left picture) after physical therapy showed improved expansion of right upper

lobe (right picture).
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Information of pediatric patients in group A and B in age,

clinical problem, primary diagnosis, and sputum culture.

Group A
Cases Age Clinical problem Primary disease/ Sputum
{month) M edial diagnosis culture
1 5 RUL arelectaiss Pneumonia Kleb. Pneumoniae
Mixed organism
2 6 RUL atelectasis Respiratory distress symdrome Psudo. aeroginosa
Kleb. Pneumoniae
3 7 Secretion accumulation Respiratory distress syndrome with Mixed organism
Bronchopulmonary dysphasia
4 2 Secretion accumulation Bronchopulmonary dysphasia with sepsis Kleb. Pneumoniae
5 4 Secretion accumulation Bronchopulmonary dysphasia Mixed organism
6 6 RUL atelectaisi Beri ~beri with pneumonia Mixed organism
7 5 Secretion accumulation Sleep apnea with pneumonia Kleb. pneumoniae
8 2 Secretion accurnulation Fetus newborn affected with pneumonia Strep pneumoniae
9 4 Secretion accumnulation Chronic heart failure with pneumonia Psudo aeroginosa
10 4 LLL atelectasis Ventricular septum defect with pneumonia | Mixed organism
11 8 Secretion accumulation Bronchopulmonary dysphasia Kleb, pneumoniae
12 3 Secretion accumulation Neuroblastoma with pneumonia Mixed organism
13 3 Secretion accurmulation Tricuspid atresia with pneumonia Mixed organism
14 3 Secretion accumulation Pulmonary atresia with pneumenia Psudo aeroginosa
15 12 Secretion accumulation Penumoia Mixed organism
16 3 Secretion accumulation Pneumonia Mixed organism
17 4 Secretion accumulation Bronchopulmonary dysphasia Psudo aeroginosa
18 8 Secretion accumulation Pneumonia Psudo aeroginosa
9 11 LLL atectasis Peumonia Psudo aeroginosa
20 6 LLL atelectasis Pneumonia Mixed organism

Note: RUL = right upper lobe, LLL = left lower lobe, Kleb. = kiebsiella, Psudo = Psudomonas,

Step = Streptococcus
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Table 15. (continued)
Group B
Cases Age Clinical problem Primary disease/ Sputum
(month) Medical diagnosis culture
i 12 RUL atelectaiss Pulmonary atresia with pneumonia Kleb, Pneumoniae
P 4 RUL atelectasis Bronchopulmonary dysphasia with cor Mixed organism
pulmonale Psudo. aeroginosa
3 4 RUL atelectasis Bronchopulmonary dysphasia with Strep pneumeniae
prieumonia Kleb. Preumoniae
4 4 RUL atelectasis Tricuspid atresia with pneumonia Kleb. pneumoniae
Mixed organism
5 4 Secretion accumulation Bronchopulinonary dysphasia Mixed organism
6 9 Secretion accumulation Bronchopulmonary dysphasia with cor Kleb. pneumoniae
pulmonale Mixed organism
7 8 Secretion accumulation Branchopulmonary dysphasia Psudo. aeroginosa
Kleb. Pneumoniae
8 5 Secretion accumulation Preuwmonia Mixed organism
9 6 Secretion accumulation Bronchopulmonary dysphasia Kleb. pneumoniae
l 10 9 Seeretion accumulation Chronic heart failure with pneurnonia Mixed organism
11 I RUL atelectasis Septic shock and pneumonia Psudo. aeroginosa
12 3 Secretion accumulation Pneumonia with meningitis Mixed organism
i3 5 LLEL atelectasis Pneumonia Kleb. pneumoniae
14 2 Secretion accumulation Sepsis with pneumonia Psudo. aeroginosa
13 5 RUL atelecasis Penumoia with VSD Psudo. aeroginosa
16 1 Secretion accumulation Prneumonia Mixed organism
17 8 LLL atelectasis Bronchopulmonary dysphasia Psudo, aeroginosa
18 6 Secretion accumulation Preumonia Mixed organism
Psudo. aeroginosa
19 5 UL atectasis Respiratory failure and pneumenia Mixed organism
20 7 Secretion accumulation Sepsis with pneumonia Psudo. aeroginosa

Note: RUL = right upper lobe, LLL = left lower lobe, LUL = left upper lobe, Kleb= klebsiella,

Psudo = Psudomonas, Step = Streptococcus
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