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Editorial

Health Science, Science and Technology Reviews in this issue (Vol. 3; 2022) consists of 11
research articles. There are 7 articles in Sciences and Medical Sciences. 4 articles in Agricultural sciences.

All 11 articles have been evaluated from the reviewers as the standard protocols of the journal.
Therefore, all knowledge and research outcome from these articles can be utilized or expanded for further

use in the future.

Professor Dr.Samur Thanoi

Editor
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Abstract

This study aimed to investigate the histopathological changes in non-neoplastic areas of clear cell
renal cell carcinoma tissue, using H&E and PAS staining, and to evaluate the clinical outcomes of patients.
Our findings illustrated several aspects of the histopathological features of non-neoplastic areas of renal cancer
tissues. It consisted of mononuclear infiltration, adipocyte deposition, interstitial fibrosis with macrophage
infiltration, and fibrinoid necrosis of the interlobar arteries. Nodular glomerulosclerosis along with thickening of
glomerular basement membranes was abundant in the non-neoplastic area. The hemorrhagic area was
remarkable for containing RBC casts and macrophages containing hemosiderin. Additionally, we found necrosis
of the renal tubular epithelium, thyroidization, and inflammatory cells casts in the tubular lumen. Most of our
patients were elderly and the neoplasms presented mostly in males. The specimens were mostly found to show
chronic pyelonephritis (64.71% ) and hemorrhagic areas (88.24% ). The patients were observed to have
metastatic status (17.65% ) and had been diagnosed with chronic pyelonephritis. All 8/17 patients had a
comorbidity e g. hypertension (HT), chronic kidney disease (CKD), diabetes mellitus (DM). We noted that
ccRCC patients presenting with chronic pyelonephritis and with metastases had cumulative survival rates lower
than those patients without chronic pyelonephritis (72% vs. 100% ). Hence, evaluation of histopathological
changes in non- neoplastic renal parenchyma should be performed for patients with RCC, to improve
management and treatment options, that may prevent accelerated function failure of the single remaining

kidney, especially in patients with a background of medical diseases, including diabetes or hypertension.

Keywords: Non-neoplastic area, Clear cell, Renal cell carcinoma, Histopathological features
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Introduction

Incidence rates of renal cell carcinoma
(RCC) have been increasing in the developed
countries over the past half-century [1]. In 2020,
RCC is the sixth most commonly diagnosed
malignancy in men and the 10th in women in the
USA, estimated new case rates being 45,520 and
28,230 cases [2]. The main subtype of renal cancer
is clear cell renal cell carcinoma ( ccRCC), it
accounts for 70-80% of diagnoses whereas non-
clear cell histologic types represent the remaining
20-30% [3]. Although the detection of small tumors
by cross- sectional imaging and subsequent
removal with surgery has increased, metastases
and mortality rates in patients with RCC have
still predominantly increased [4]. The long-term
complications of nephrectomy in renal tumor
patients are increases of glomerular filtration rate,
hypertension, and proteinuria, associated with the
development of chronic kidney disease (CKD) [5].
In 2006, Bijol and his colleagues [6] reported that
the pathologic changes in non- neoplastic renal
parenchyma of renal tumors were the significant
parameter to predict the outcome of contralateral
kidney function. They found that patients with
severe histopathologic features, including severe
parenchymal scarring with 20% or more global
glomerulosclerosis, showed a significant increase
in serum creatinine from the preoperative period to
6 months after surgery, indicative of progressive
decline in kidney function. A recent study has
reported that pathological findings, that included
vascular sclerosis with parenchymal scars (36% )
and chronic pyelonephritis ( 18% ), were mostly
found at sites of non-neoplastic tissue in patients with
ccRCC. Moreover, other features were mesangial
hypercellularity (4%), focal segmental glomerulonephritis
(8% ) and membranoproliferative glomerulonephritis

(6%) [7]. The precise examination of non-neoplastic

Naresuan Phayao Journal

renal parenchyma was an important evaluation in
predicting patients at risk for worsening of CKD
progression after nephrectomy [6, 8, 9]. The
purpose of this study was to examine and describe
the histopathological changes in non- neoplastic
areas of clear cell renal cell carcinoma tissues, and
to evaluate the associated clinical outcomes of

patients.

Materials and Methods

This study was a retrospective study,
approved by the Human Ethic Review Board of
Sawan Pracharak hospital, Nakhon Sawan,
Thailand in 2017 (No. 47/2560) and by Naresuan
University Ethical Committee for Human Research
(NU-IRB) (No. 0489/61), COE No. 115/2018.
Tissue was collected from the Unit of Pathology,
Sawan Pracharak hospital, Nakhon Sawan,
Thailand during 2013-2017. Seventeen nephrectomy
specimens were immediately fixed in formalin
fixation. After tissue processing and embedding,
then formalin fixed, paraffin embedded ( FFPE)
samples of patients diagnosed with clear cell
subtype of RCC were produced and collected.
There were 6 clear cell RCC, Fuhrman nuclear
grade | (ccRCC, GI) and 11 clear cell RCC,
Fuhrman nuclear grade Il (ccRCC, Gll) as identified
by the pathologist. The clinical data such as age,
sex, and pathological findings i. e. gross and
microscopic features were recorded. The gross
description and microscopic features of the tumor
specimens i.e. laterality, tumor size, hemorrhagic
area, chronic pyelonephritis, renal invasion, and
lymph node involvement etc., were recorded. The
FFPE samples were cut and hematoxylin and eosin
staining performed, along with Periodic acid—Schiff
(PAS) staining, using the standardized methods.
The microscopic features of normal, non-

neoplastic, and cancer areas were studied and
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photographed under an Olympus BX50 light

microscope (Olympus; Tokyo, Japan).

Statistical analysis

Ethical approval from the ethical
committee of the institute was taken and a
descriptive analysis of the data was done and
described by number of cases and percentage. The
quantitative data were presented as mean = SD.
The association between chronic pyelonephritis
status and metastases was evaluated by Kaplan-
Meier analysis and log- rank test. All statistical
analyses were done through the SPSS software
(version 16.0) (SPSS; Chicago, IL), p-value < 0.05

was considered statistically significance.

Results
The clinical data of patients and gross
description of tumor specimens

Seventeen patients with RCC who had
undergone renal nephrectomy were enrolled. The
patients’ age ranged from 50 to 91 years and the
mean age of the patients was 62.06 + 10.32 years.
Among the patients, 9 patients (52.94%) were =
60 years, and 8 patients (47.06%) were < 60
years. As regards sex, 13 patients (76.47%) were
male and 4 patients (23.53% ) were female. The
RCC detected at the right side was 10 cases
(58.82%) and the left side was 7 cases (41.17%).

The Fuhrman nuclear grading is the most widely

Vol. 15 No. 3, September — December, 2022 |5

used grading system for grading renal cell
carcinoma, as has been described in previous
studies [10, 11]. In this study, there were 6 clear
cell RCCs, Fuhrman nuclear grade | (ccRCCs, Gl)
(35.29%) and 11 clear cell RCCs, Fuhrman nuclear
grade Il (ccRCCs, Gll) (64.71% ). Chronic
pyelonephritis was detected in 11 patients
(64.71%), but not detected in 6 patients (35.29%).
Hemorrhagic areas were observed in 15 cases
(88.24% ); however, the size of hemorrhagic area
was varied. Of these patients, 4 cases (25.53%)
presented with renal invasion, but was not
observed in 13 cases (76.47%). The AJCC stages
were categorized by following the American Joint
Committee on Cancer ( AJCC) tumor- node-
metastasis (TNM) staging [12, 13]. There were 6
cases of stage | (35.29%), 3 cases (17.67%) of
stage Il, 6 cases of stage Ill (35.29%), and 2 cases
(11.76% ) of stage IV. Of note, three patients
(17.65% ) had metastatic status and 10 patients
(58.82% ) did not. All of these findings are
summarized in Table 1. The relevant clinical details
of all patients and their comorbidities are reported
in the Table 2. Patients presenting with the
metastases, in the lung (1 case) and brain
(2 cases), were also diagnosed with chronic
pyelonephritis. A total of 8 cases had comorbidities
e g. hypertension (HT), chronic kidney disease
(CKD), liver disease, gall stones, hyperlipidemia,
cystic kidney disease, DM type Il, cardiovascular

disease, and lung disease.
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Table I Clinical data of ccRCC patients and gross description of tumor specimens (N = 17)

Clinical data and gross description No. of patient (%)

Age (years)

> 60 years 9 (52.94%)
< 60 years 8 (47.06%)
Sex

Male 13 (76.47%)
Female 4 (23.53%)
Laterality

Right 10 (58.82%)
Left 7 (41.17%)

Fuhrman nuclear grading

ccRCC (grade 1)
ccRCC (grade Il)

Chronic pyelonephritis status

6 (35.29%)
11 (64.71%)

Present 11 (64.71%)
No 6 (35.29%)
Hemorrhage

Present 15 (88.24%)
No 2 (11.74%)

Renal invasion

Present 4 (25.53%)
No 13 (76.47%)
AJCC stages

Stage | 6 (35.29%)
Stage I 3 (17.67%)
Stage Il 6 (35.29%)
Stage IV 2 (11.76%)
Metastases

Present 3 (17.65%)
No 10 (58.82%)
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No Age Sex Laterality Pathological Hemorrhage Chronic AJCC Metastatic Comorbidity
(years) grading pyelonephritis stage recurrence
(I-1IV)
1 59 Male Right ccRCC (G1) No Present 3 No No
2 76 Male Right ccRCC (G1) No No 3 No No
Mild fatty liver,
Gall stone,
3 53 Male Right ccRCC (G1) Present Present 1 No
Acute
cholecystitis
4 91 Male Right ccRCC (G1) Present No 1 No No
5 50 Male Right ccRCC (G1) Present Present 1 No No
6 56 Female Left ccRCC (G1) Present No 1 No HT
7 69 Female Right ccRCC (G2) Present Present 1 No No
HT,
Hyperlipidemia,
8 64 Male Right ccRCC (G2) Present No 2 No
Cystic kidney
disease
9 56 Female Left ccRCC (G2) Present No 3 No No
10 61 Male Left ccRCC (G2) Present No 4 No No
Gall stone,
11 51 Male Left ccRCC (G2) Present Present 4 No Arteriosclerosis of
aorta
12 65 Male Right ccRCC (G2) Present Present 3 No No
13 64 Male Left ccRCC (G2) Present Present 3 No DM type Il, HT
Pneumonia,
14 67 Male Right ccRCC (G2) Present Present 3 Yes (lung) Adrenal
insufficiency
HT, CKD at LK,
15 52 Male Left ccRCC (G2) Present Present 2 Yes (brain) RCC & stone at
RK
DM type Il, HT,
16 65 Male Right ccRCC (G2) Present Present 1 Yes (brain)
Liver cirrhosis
HT, Inflammatory
17 56 Female Left ccRCC (G2) Present Present 2 No liver disease, Mild

fatty liver

HT, hypertension; CKD, chronic kidney disease; LK, left kidney; RK, right kidney.

Table Il Clinical data and comorbidity of ccRCC patients
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Histopathological features of non-neoplastic areas of ccRCC tissues
The microscopic structures of normal, non-neoplastic, and cancer areas were observed and illustrated
in the Figure 1. The normal areas showed remarkable normal structures of the capsule, cortex, and medulla

regions of the kidney (Figure 1A-C).

Normal area

Renal capsule Renal cortex Renal medulla

Cancer area

ccRCC (grade 2)

o
e X s
A.ggﬁ&&wa —

Figure 1 Histological features of normal, non-neoplastic, and cancer areas of nephrectomy specimens of
patients with ccRCC.

(A-C) Normal kidney tissue consists of capsule (A), cortex (B), and medulla (C). The histological
structures of glomerulus (glom), proximal (PCT), and distal convoluted tubules (DCT) are demonstrated. (D)
Non- neoplastic area, which is an area surrounding cancer area, is shown. (E-F) RCC tissues, including
ccRCC (grade 1) (E) and ccRCC (grade 2) (F) are demonstrated. The neoplastic cells are shown abundant
clear cytoplasm in ccRCC (grade 2) tissues in the Figure 1F. All images are represented at 100x and 200x

magnifications, scale bars are 500 and 100 ym, respectively.

Non-neoplastic areas revealed several microscopic changes (Figure 1D). The cancer areas illustrated
the characteristics of cancerous clear cells that were confirmed by the Fuhrman nuclear grading of ccRCC
(Figure 1E-F). We focused on the histopathological features of the non- neoplastic areas of ccRCC tissue to
include the altered features. At the cortex of non-neoplastic areas, mononuclear infiltration was mostly found,
presenting with adipocyte deposition (Figure 2A-B). In the non-neoplastic parenchyma, interstitial fibrosis was
abundant with aggregation of mononuclear cells and macrophage infiltration ( Figure 2C-D). The interlobular

artery showed circumferential fibrinoid necrosis with associated leukocyte infiltration (Figure 2E-F).
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Figure 2 Histological changes in non-neoplastic area of patients with ccRCC: Mononuclear cells infiltration
and interstitial fibrosis.

The histological structures of (A-B) mononuclear cells infiliration (arrow) in the renal interstitium,
(C-D) The interstitial fibrosis (asterisk) with macrophages infiltration (head arrow) presents in renal
parenchyma of non-neoplastic area, and (E-F) fibrinoid necrosis of interlobular artery (asterisk) with
mononuclear cells infiltration (arrow) are demonstrated. All images are represented at 100x and 200x

magnifications, scale bars are 500 and 100 um, respectively.
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In addition, the hemorrhagic areas were
remarkable, showing interstitial red blood cell
(RBC) extravasation, RBC casts and interstitial
hemorrhage (Figure 3A-B). Several macrophages
contained strong amounts of brown pigment
consistent with iron (hemosiderin deposits) (Figure

3C-D). Histological changes of the glomeruli were

infiltration

macrophages

Hemorrhage and

Hemosiderin deposits in
macrophages with old
hemorrhage
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predominantly found in the non-neoplastic areas. It
revealed glomerulosclerosis and thickening of the
glomerular basement membranes (GBMs), as well
as dilation of Bowman’s capsule (Figure 4A-B),
fibrosis and thickening of Bowman’ s capsule

( Figure 4C-D), and nodular glomerulosclerosis

presenting with arteriosclerosis (Figure 4E-F).

Figure 3 Histological changes in non-neoplastic area of patients with ccRCC: Hemorrhage, macrophages

infiliration containing hemosiderin.

The histological structures of (A-B) hemorrhage (white asterisk) and macrophages infiltration (head

arrow) are shown. (C-D) Hemosiderin (black arrow) in tumor associated macrophages presents in old

hemorrhagic area. All images are represented at 100x, 200x, and 400x magnifications, scale bars are 500,

100, and 50 um, respectively.
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Figure 4 Histological changes in non-neoplastic area of patients with ccRCC: Abnormalities of the glomeruli.

The aberrancies of glomeruli in non-neoplastic area of ccRCC tissues include (A-B) the dilation of

Bowman’s capsule (asterisk), (C-D) the fibrosis and thickening of Bowman’s capsule (black arrow), and (E-

F) the glomerulosclerosis (head arrow) and arteriosclerosis (red arrow). All images are represented at 100x

and 200x magnifications, scale bars are 500 and 100 ym, respectively.

The non- neoplastic tissues showed
abundant necrosis of the renal tubular epithelium,
that was lined with distinctive large eosinophilic
cells (Figure 5A-B), thyroidization, with atrophic
tubules filled with eosinophilic, colloid- appearing
casts (Figure 5C-D), inflammatory cells casts in the

tubular lumen ( Figure 5E- F) and intratubular

hemorrhage (Figure 5G-H). PAS staining was
performed to confirm the thickening of GBMs,
Bowman’s capsule, and basement membranes of
the renal tubules as well as arteriosclerosis, that
was represented as strong magenta staining
(Figure 6A-F). Interstitial fibrosis appeared brightly
eosinophilic and smudged (Figure 6G-H).
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Inflammatory cells Thyroidization Necrosis of renal
tubular epithelium

castin tubular lumen

Intratubular
hemorrhage

Figure 5 Histological changes in non-neoplastic area of patients with ccRCC: Abnormalities of the renal
tubules.

The abnormal appearances of renal tubules in non-neoplastic area of ccRCC tissues include (A-
B) necrosis of renal tubular epithelium, (C-D) thyroidization, (E-F) inflammatory cells cast in tubular lumen,
and (G-H) intratubular hemorrhage. All images are represented at 100x and 200x magnifications, scale

bars are 500 and 100 ym, respectively.
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Bowman'’s capsule
fibrosis with thickening

mononuclear cells
infiltration
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thickening of basement
membrane renal tubules
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Figure 6 Histological changes in non-neoplastic area of patients with ccRCC: Abnormalities of the glomeruli
and the renal tubules using the PAS staining.

The abnormal appearances of glomeruli and renal tubules in non-neoplastic area of ccRCC tissues
were confirmed using PAS staining. (A-B) fibrosis and thickening of Bowman'’s capsule, (C-D) arteriosclerosis
(red arrow) and mononuclear cells infiltration (black arrow), (E-F) the thickening of basement membrane of
renal tubules (black arrow) with mononuclear cell infiltration are shown. (G-H) The interstitial fibrosis in non-
neoplastic area is indicated as the black asterisk. All images are represented at 100x and 200x

magnifications, scale bars are 500 and 100 um, respectively.



14 | Vol. 15 No. 3, September — December, 2022

Prognosis of ccRCC patients presenting of
chronic pyelonephritis and metastases

Finally, the prognosis of ccRCC patients
presenting of chronic pyelonephritis and
metastases was analyzed. RCC patients with non-

presentation of chronic pyelonephritis and no

Naresuan Phayao Journal

metastatic events (n=6/6) had a cumulative survival
of 100% . Log-rank test revealed a tendency of
metastatic development in patients with chronic
pyelonephritis (n=3/11) and cumulative survival
was 72.2% ; however, the p-value did not reach a

statistically significant level (Figure 7).

No presenting of chronic

0.8

pyelonephritis (n=6)
Presenting of chronic
pyelonephritis (n=11)
Log-ranktest: p = 0.178
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Case Processing Summary

Censored
0 no. 1 chronic Total N N of Events N Percent
no chronic 6 0 6 100.0%
chronic 11 3 72.7%
Overall 17 3 14 82.4%

Figure 7 Kaplan- Meier curve shows the cumulative survival in RCC patients compared between presenting

(n = 11) and non-presenting of chronic pyelonephritis (n = 6).

The cumulative survival of RCC patients presenting of chronic pyelonephritis (green line) had a

tendency of shorter than those with RCC patients without chronic pyelonephritis (blue line). Log-Rank test

was no significant difference between groups (p = 0.178, N = 17).
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Discussion and Conclusion

Cigarette smoking, diabetes mellitus,
hypertension, obesity, physical inactivity, and
increasing age, are well-established risk factors for
RCC. Impaired kidney function is independently
associated with these diseases [14]. Radical or
partial nephrectomy is still the standard treatment
of renal neoplasms. The development of chronic
kidney disease ( CKD), associated with radical
nephrectomy [ 15]. The underling mechanisms
of the development of CKD after nephrectomy have
been previously explained by the structural
and functional alterations of by the remaining
nephrons. Maladaptive appearances of CKD
were glomerulosclerosis, vascular sclerosis and
tubulointerstitial fibrosis [ 16] . Notably, several
studies have confirmed that the relevant evaluation
of the histopathological changes of non- neoplastic
pathology in tumor nephrectomy specimens is
necessary for early detection and for provision of
preventive and clinical treatment modalities [6, 8,
17-19].

Our findings illustrated the important
histopathologic features that are found in non-
neoplastic areas of clear cell renal cell carcinoma
tissues and the related clinical outcomes of the
patients. Most of our patients were of similar same
age and the neoplasms mostly present in male
subjects. The specimens confirmed chronic
pyelonephritis (64.71%) and hemorrhagic areas
(88.24% ) of cases. Patients with confirmed
metastatic status comprised (17.65%) and they
were also diagnosed with chronic pyelonephritis.

All 8/ 17 patients had at least one
comorbidity e g. hypertension (HT), chronic kidney
disease ( CKD), Diabetes mellitus (DM). The
histopathological abnormalities of the non-
neoplastic areas included mononuclear infiltration,

adipocyte deposition, interstitial fibrosis with

Vol. 15 No. 3, September — December, 2022 | 15

macrophage infiltration, and fibrinoid necrosis of
interlobar arteries ( Figure 2). Furthermore, the
hemorrhagic area was remarkable for the presence
of RBC casts, and the associated macrophages
contained hemosiderin ( Figure 3) . Nodular
glomerulosclerosis along with thickening of
glomerular basement membranes (GBMs), dilation
of Bowman’s capsule, fibrosis and thickening of
Bowman’ s capsule were abundant in the non-
neoplastic areas (Figure 4). Additionally, necrosis
of renal tubular epithelium, thyroidization, and
inflammatory cells casts in the tubular lumen
(Figure 5) was noted. PAS staining has been
suggested for use in the evaluation of non-
neoplastic renal parenchymal sections by the
College of American Pathologists checklist protocol
[20]. Thus, we also stained, using PAS staining, to
confirm the histological changes in our study.

Our result was consistent with a previous
study, they reported that 10% patients had
unremarkable parenchyma [6]. The glomerular
filtration rate could be predicted by the severity of
glomerulosclerosis. A decrease in glomerular
filtration rate by 9% from baseline would be
predicted for each 10% increase in
glomerulosclerosis [21]. In 2013, Salvatore and
colleagues [17] have reported that the proportion
of vascular sclerosis, glomerulosclerosis, and
interstitial fibrosis and tubular atrophy were
prescriptive parameters for the increase of
creatinine levels following nephrectomy. Our results
demonstrated that ccRCC patients presenting with
chronic pyelonephritis and metastatic events had a
cumulative survival of 72% . However, the
association of chronic pyelonephritis status and the
cumulative survival has not been previously
reported, so we can highlight the importance of
chronic pyelonephritis status in patients with

ccRCC.
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In conclusion, progressive staging and
rate of metastases of renal cancer were higher in
patients after renal nephrectomy, where the
histology confirmed chronic pyelonephritis. Also the
increased rates of renal failure in the remaining
kidney may be because of the structural and
functional alterations of the remaining nephrons
after nephronal loss. This could also be associated
with age- related changes and the presence
of comorbidities. Therefore, evaluation of
histopathological changes in non-neoplastic renal
parenchyma should be provided early for patients
with RCC to improve management and treatment
options that may prevent accelerated function
failure of the single remaining kidney, especially in
patients with a background of medical diseases

including diabetes or hypertension.
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Abstract

The aims of this research were to compare the oil types in the extraction of Plai (Zingiber cassumunar)
oil to type and content of the chemical constituents of the Plai oils, which were analyze the active substances
by gas chromatography-mass spectrometry technique. Fresh Plai was extracted by frying with 3 different types
of oil, including palm oil, coconut oil, and rice bran oil. The physical appearance of the piece of Plai was
observed at 0, 30, and 60 minutes together with the color of Plai oil products. Subsequently, the active
substances in Plai oil were analyzed by gas chromatography-mass spectrometry technique. The results showed
that Plai oils extracted by different types of oils contained similar active substances, including hexanal, alpha-
thujene, alpha-pinene, sabinene, beta-pinene, alpha-phellandrene, alpha-terpinene, p-cymene, alpha-limonene,
beta-phellandrene, gamma-terpinene, alpha-terpinolene, and 1- isopropyl-4-methyl-3-cyclohexen-1-ol. Most of
the detected substances classified as monoterpenes. The GC-MS data inticated 1- isopropyl-4 - methyl-3 -
cyclohexen-1-ol known as terpinen-4 - ol, was a major component found in every extract obtain from different
type of oils. Interestingly, terpine-4-ol was found in the extract obtaing from coconut oils with higher content
than other types. These findings pointed out that different type of oils using for the extraction affect the content
of active substances in Plai oil. Therefore, the type of oil using in extraction process is one of the factors
affecting the type and content of the active substances in Plai oil. However, further investigation in other factors
related to the efficiency of extraction may need to be done for designing the extraction of Plai for develop

health products.

Keywords: Zingiber cassumunar, Plai oils, Gas Chromatograph-Mass Spectrometer
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Wit wazindulwaanafianaldaningiuna
3 wila @281A389 Brookfield DV-II+Pro USunm 0.5
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fANNNHaNIA Leluriiae centipoint (cP)

3. MIMIANNBILHRIBIRNR NG
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pycnometer G'fi\‘i Ao °ﬁ;<1 'ﬁﬂ PUEER pycnometer
NI IT RNV IBINEH ez IiININY0 S
il wandavearaIidoInmsane aniuwien
AWIHUAIAMINAUILUBYDIVDILNAIINGAT D =
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4. MAANERiNTwInag2835 GC-MS
maaneingulnadeis GC-MS [10]
lasWasdjo@nisnisnaseuguduinag
Tnpregasuazinalulad amzinoraiaas
v Anenasdoslng laslugiuwves e azld
LA38931 7890A (Agilent Technology, USA) 3914
32U U headspace G1888 (Agilent Technology,
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USA) @%qmﬁgﬁmaa vial [Ny 150 adeiaaLbea
1% loop temperature {iNAL 160 BIALTALTUR WAy
transfer line temperature WAL 170 aeeLaaLBas
Tagldiaarlun1siiassiudas cycle iy 60
wifi G9aen vial equilibration time AL 15 wafi
" pressurization time W&z loop fill time YA 0.2
#1171 @1 loop equilibration time L¥inNyU 0.05 ¥11
W8z inject time WINAL 1 WA I@U@faqmﬁgﬁdauﬁ
fas3 250 asenLwalGos LinaaniAa DB-5MS 30
m x 0.25 pm film Thickness %dLﬂu nonpolar phenyl
arylene polymer #3803 7 navasMadids
aaaudidu 1 daffasdeourfl arugmngiivas
ﬂﬂé’&lﬁﬁ]:@lgﬂﬂnmui@ﬂsl%qm%n“ﬁﬁuﬁu 60 896
[wFoE Wi 1 w7 nEwRNTuesasI5 4
pyanTaLToadoufianisgunnil 250 a3an
LraLTuR §IuVad MS aﬂ%m'%iah:u 5975C (Agilent
Technology, USA) 1w MS quadrupole ﬁ@iaﬁu GC
lasays unzgmnniizad ion source Lilu 230 a3en
LAl Tyl UIZUY Electron Impact lonization (EI)
Taglwnanisuenassusznavaasringudu Total
lon Chromatogram (TIC) lus=zuy Scan Mode 14
429284 Mass 50 £14 550 AMU (Atomic Mass Unit)
Uszananalasifisuiugiutayadiads WeNos
library (John Wiley & Sons, inc., USA)
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auday la Uﬁm‘"umﬁua:ﬁmm%muuug&ﬁq@

399R901A I ILRZ NN UNZNIIT AUE1AD

A1319 2 LEAIAIANNANINRILA AMURU LU I TN MTaz N W Iwaana

A29819 ANMNUNRIA (CP) AMNRWINIK (kg/m°)
Mean + SD
sl dy 56.87 + 3.73 0.95
iz 41.67 + 2.59 0.90
Wi 67.50 £ 1.00 0.91
Inaarinnsinaiudu 58.83 + 0.58 0.90
Iwasnaaninguuznin 37.70 + 1.00 0.92
Inasnaaninguindmn 88.63 + 0.58 0.86

3. Mmalasiinininaas3s ce-Ms
p98Uszneunstafvasinaulnafiana
Tagi1amd gy Braiuuznig wazinguingio
Laa9a3a15197 3 lapiidulwafianalasiig
NEWINAFTRATY wni §a Aa 1-isopropyl-4-methyl
-3-cyclohexen-1-ol L&Y sabinene LT WA YK ILATITH
A1 %relative area L& 1vinty 37.95 waz 2179 7i
retention time 13.254 &z 6.742 w1 e u& ey F95
Usnmannnitasaraingilwannindudy uas
inguinga ludndulnananalooindulaa
Jg13d1aguin 7 §@ A8 1-isopropyl-4-methyl-3-
cyclohexen-1-ol L8 sabinene "fi 38 A" %relative area
A 29.00 Uz 14.13 aNAey dawingwlwad
aralagingduingnn fansé anidu 1-isopropyl-4-
methyl-3-cyclohexen-1-ol LLas hexanal %&ﬁﬂ"] Yrelative
area WYIML 19.07 uaz 17.01 i retention time 71 13.254
wae 3235 wiit awd1e lagingwlwaianalas
ﬁm”wqﬂmﬁm:ﬁmséﬂﬁmuﬁ milauns el hexanal,
alpha-thujene, alpha-pinene, sabinene, beta-pinene,
alpha-phellandrene, alpha-terpinene, p-cymene, alpha-
limonene, beta-phellandrene, gamma-terpinene, alpha-
terpinolene LLae 1- isopropyl-4-methyl-3-cyclohexen-1-

A . LA o ' '
ol Fyaydiulnag iwy daaglungy monoterpenes

wananitganumsdelinsulassairodnduannile
Bl duaasluanss

Vlgd ‘f: Ja13 beta-myrcene LLae Alpha-terpinyl
propanoate fiwululnaanaluinduddunazingu
VTWIND WAZWU 1-pentanol, (E)-2-heptenal L&
nonanal lulwafisnaluirsudnduuazingusidna
wananit ndlwefianaldamingudhay wums 3-
methyl pentane, methyl cyclopentane, cyclohexane, 4-
carene a2 Beta-sesquiphellandrene %da’lid’aﬂmyj‘ﬁ
wuittdunwan akane lwafanaluitduuzniii
WURTY 4-methoxybemzaldehyde, 4-isopropenyl-1-
methyl-cyclohexene L & ¢ methyl 2,3-dihydro-2-
methylbenzofuran-4-carboxylate ‘1wa Aanaluingus
277 WUENT 2-hexenal, heptanal, 2-pentylfuran, octanal,
(E)-2-decanal, (E,E)-2,4-decadienal, (2E, 4E)- 24-
decadienal iLas 3,4-dimethoxybezaldehyde %\‘1 83U
Tnainuitduwan aldehyde
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indulwafistaldnihgunimusiialwasidein
1- isopropyl-4-methyl-3-cyclohexen-1-ol %?a'ﬁ'jﬁ ARy
o terpinen-4-ol (@”agﬂ 1)1uﬂ'%mm°7i'§anﬁﬂm55u 9 lag
lﬁﬂ%mmgaﬁqmﬁ aanAs LT HEN (@”agﬂﬁ 2)
Fsanstnulalu tea tree oil Tsdgninazinsldlun
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A1319 3 W8 GC-MS 18318 % IWananaa1niinadnl sy thdwuznig wazsinawsintio

ana sy B analwinausing
Compounds Retention % Relative Retention % Relative Retention | % Relative

time area time area time area

(minute) (minute) (minute)

3-Methyl pentane 1.793 12.33 N/A N/A N/A N/A
Methyl cyclopentane 1.959 4.41 N/A N/A N/A N/A
Cyclohexane 2.119 1.75 N/A N/A N/A N/A
1-Pentanol 2.828 0.23 N/A N/A 2.828 0.85
Hexanal 3.223 1.92 3.223 0.58 3.235 17.01
2-Hexenal N/A N/A N/A N/A 4.019 0.31
Heptanal N/A N/A N/A N/A 4.946 0.39
Alpha-Thujene 5.552 0.56 5.552 0.93 5.552 0.51
Alpha-pinene 5.752 0.58 5.752 0.93 5.752 0.60
(E)-2-heptenal 6.244 0.49 N/A N/A 6.244 3.12
Sabinene 6.742 14.13 6.742 21.79 6.742 12.40
Beta-pinene 6.891 1.10 6.891 1.65 6.891 217
Beta-myrcene 7.148 0.69 7.143 0.82 N/A N/A
2-Pentylfuran N/A N/A N/A N/A 7.154 1.24
Octanal N/A N/A N/A N/A 7.520 0.35
Alpha-phellandrene 7.663 0.50 7.664 0.93 7.664 0.53
Alpha-terpinene 7.967 1.52 7.967 2.66 7.967 1.44
p-Cymene 8.190 1.97 8.190 1.86 8.190 3.65
Alpha-limonene 8.339 0.29 8.339 0.49 8.339 0.32
Beta-phellandrene 8.396 1.12 8.396 1.88 8.390 0.89
Gamma-terpinene 9.220 3.65 9.220 7.83 9.220 3.37
Alpha-terpinolene 10.084 0.59 10.084 1.01 10.084 0.57
Nonanal 10.679 0.51 N/A N/A 10.679 1.28
1-Isopropyl-4-methyl-3-cyclohexen-1-ol 13.254 29.00 13.254 37.95 13.254 19.07
4-Carene 13.712 0.56 N/A N/A N/A N/A
Alpha-terpinyl propanoate 18.735 0.25 24.297 0.12 N/A N/A
Beta-sesquiphellandrene 24.297 0.25 N/A N/A N/A N/A
4-Methoxybenzaldehyde N/A N/A 15.640 2.50 N/A N/A
4-Isopropenyl-1-methyl-cyclohexene N/A N/A 18.736 0.18 N/A N/A
Methyl 2,3-dihydro-2- N/A N/A 26.203 0.40 N/A N/A
methylbenzofuran-4-carboxylate
(E)-2-Decanal N/A N/A N/A N/A 15.943 0.62
(E,E)-2,4-Decadienal N/A N/A N/A N/A 17.025 1.53
(2E,4E)-2,4-Decadienal N/A N/A N/A N/A 17.803 3.60
3,4-Dimethoxybenzaldehyde N/A N/A N/A N/A 22.792 0.59

RUNLLAG: N/A @ Not applicable




Naresuan Phayao Journal

Vol. 15 No. 3, September — December, 2022 | 25

OH

31 1 lasia$9289 terpinen-4-ol

File :D:\data\2021\June\64-0281\64-0281-2-2.D
Operator H
Acquired : 25 Jun 2021 13:44

Instrument : GCMS
Sample Name: 64-0281-2-2
Misc Info

Vial Number: 42

2600000 13256

6.740

:
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1
[
‘ 7.967

20000 1621
) e 222 b 11360

sﬂa}!nsm
SEEE3 ) 146604a0 | 10066 13712

using AcgMethod HS_64-0281.M

TIC: 64-0281.2-2 D\data. ms
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¢ aowihduRes sansnanasmssAn AT
vff[uLaqammmﬁmmwmmlmy' namn T bz
uazthiunanszneld nmadnmasiayils
anmanaalna laslddinduis 3 via laun s

U183 BN ez iwi117 lagiinan

vrwinisnlsznovvania lodududasanan
ﬁqﬂ 509893788 T duuazinguit [8,9]
nnEansAne asdanlunisana lwaaianis
naadiulnajaglungu monoterpenes WuaInNT3
mmﬁ"wﬁm”umw%nmﬂﬁq@ 509893188 %
1hdu uaz e Taadu5una monoterpenes
08 89U 80.85, 55.95 WAT 37.95 ANUA1GL
JEHERN monoterpene ﬁwumﬂ'ﬁqﬂﬁa 1- isopropyl-

4 - methyl-3 - cyclohexen-1-ol # 38 terpinen-4 - ol
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QRISERES T me AT uidfdUsunmnse
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santldmpliseneondiadu ldassn1iziuidy
[8,11] ﬁm"’umw%ﬂmu@iamw%augumwmia
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u:w%aﬁmm%ﬁ@ﬁaﬂ‘ﬁ'qﬂ Wnuthdudannu
witaunnisinTuunin wazinduihtndeny
%ﬁﬂmnﬁqﬂ Tvnatguidornulusioauaed
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Abstract

The natural products for producing antioxidant under non chemical extraction are safe for using. The
experiment designed to measure the antioxidant ability (DPPH-RSA) in juice extracts of 3 different local plants
leaves; Pak Huen (Dragea), Pak Chiengda (Gymnema) and Pak Yanang (Tiliacora). Samples were collected
from 4 different districts in Chiangmai province. The randomized complete block design consisted of 3
treatments and 4 blocks was used. The extraction started by chopping and grinding fresh leaves. The wet
ground leaves were pressed in a cylinder with the hydraulic jack and collected the juices. The test solutions
were measured with spectrophotometer after mixed with DPPH. As results, juice yield were 35.28, 33.88 and
32.28 percent of fresh leaves respectively, and dry extracts were 3.04, 2.90 and 2.30 percent respectively. The
calculated RSA value showed significance result. Dragea had the highest RSA at 78.16% which was higher
(p<0.05) than Gymnema (73.59%) and Tiliacora (47.18%). The difference between Gymnema and Tiliacora
was also significant (p<0.05). Dry extracts can be prepared by using Cassava starch as the absorbant and
dried at 60 °C in the oven. Dry extract of Dragea (Pak Huen) leaves had 6.62 mg/ml IC5,, 4.49 % crude protein,

and 3.19 Mcal/kg Metabolizable energy. It can be used as sources of antioxidant and energy in animal feed.

Keyword: Antioxidant ability, Dragea, Gymnema, Tiliacora, leaves juices, Dry extract for animal use
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Dregea Gymnema Tiliacora
Vitamin C (mg) 351 153 141
Calcium (g) 104 78 1.42
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w1 [4], [5], [6]
ﬁiﬂﬂﬂiﬁwum‘sa%aﬁm:maﬂuﬁwﬁ 3 70 i’a@l wazI5n19
uazialasiFmadna g wudndndiuiileld3s beta S S T S

carotene bleaching [7] Wuiﬂﬁa’liﬁﬂuag;&aﬁaiﬂu
ixﬂ”ugammdw 100 FRANIN VBIENT BHA WIpuiien
@aUININES 100 NIV [8] FRILATMIRNABUNLIN
msanalugiwslasldiuniwas sanisnrinlvans
OBURDRTLAAMI 50% (IC,;) WAL 42.0 mg/mi [9]
AR A ¢ A &

MIneaasidsiiiagdezasdiNadnuny
aﬁ'ﬂmiﬁmawa'ﬁm:aﬂ'wdﬁﬂI@sﬁﬁu@é‘mLazﬁuﬁ‘u
] - o AN v . o a P
W AnEUSINENIRNAN bl AMIeUauY A RIZAN
WLOT VBIAUFNANIKNTIN HNLT IO WRZEN
' &Ea a & A Aa v
1w Nunsdninsvesiuilaniddadimadn
a%aﬁmﬂuﬁwﬁmﬁ'@u@iamﬁ@ AREMIUANEITMS
Nﬁ@msaﬁ'ml,ﬁﬂml%mig@%’ULL&:@ULL% LAZNAGE
Qmauﬂ'amiﬁma%aam:muﬂ”aqmmmﬂmu:@ia

SO TVDIRNTAN AR

T luN TR AUINNAUN LALAUTLAD AN
luurifiuszeziwama lasidenluniauysol uazlawe
H ald A ' ' o A \ A
g wane Inunbuliuandrsnuaeluisudaz e
ToaAuassaz 100 lu I@U"?ﬁ@juLﬁmm'mm,a:%'ﬂmlu
snwaafigunnd 4 aseniaaifos ihasemavinly

snadaly

msanalag I awin

THluRmUSInm 10 N3Y NNl FUUALS:
dnlwaBvaamduitoidonny mniuinuvasaoih
éihsﬁuwﬁ”auu”@a;nﬁ’mma%’mmzé’@ﬁ’sml,ajl,l,iavlama
SeNuIIan 340 Alansudamoaudiwas molu
ﬂizuaﬂﬂ'ﬁ%ﬁ'm:g‘szmﬂﬁmaﬂaaﬂvﬁ wana leain
e nE D UM stinnsnaAle wasiinly
"jLmﬂ:ﬁmmsﬁmawaﬁa‘ssﬁaﬁ%ﬁﬁﬁmmaami
araan UMl rine s e nauuT s
frenasdIunm 2 n%’mﬁagwﬁ'u udtildoud
MDAl 60 aveniaTos iunm 2 Falag Taimiin
aaile vnautimsnudseon dinminasariauts



Naresuan Phayao Journal

Vol. 15 No. 3, September — December, 2022 | 33

31] 2 ugadnszuanmsawhnnludnmushadisuiusslanseda

a o ' -~ a faaa
NSLATUNAIDLNBNITILATIZHANN LD
gsanndn

NRUAQ0E1IRIRNANULaNIALAANBTAR

¢ = & R @ A Aaa .
95 1astdud lasltiiana 12.5 Iadaaido
waanaaaa 100 UaRAAT babwh volumetric flask
U 250 8T wadtin ldwdlasldaIaien
ﬁqm%nﬂﬁﬁau WWLIRT 48 TILNI LAINTDILALG
FIBUVDILART Lﬁaﬁ'lvlﬂﬂmaummiﬁmawa

daszludnaaudabl

mﬁLﬂi’n:ﬁszﬁ'vmiﬁ'mawgaﬁmz
Qgﬂl a ad
mimaauqmmua%aamﬂﬂmﬁ 1,1-
diphenyl-2 - picrylhydrazyl (DPPH) radical scavenging
activity [1] LATENETALANUNIATZIU DPPH A
v U é
N2 % 6x10° M. lus absolute ethanol 59 DPPH &
wa a { o a A
Qmauu@1Lfluawaaai:ﬁﬂaumaLaﬁﬂi”ﬁuwua
A a Aa o
wWatasoudusnsaranwazdairalsnidusisnasey
=~ A A Aaa ° Aaa o
andduenyadase WadnWlaTyljisennuans
> { Ag‘l/ a
FNAINNT ﬁﬁnﬂﬁmua%aamzﬁmaomsa:msﬁ
' A a A
199z aouduiinR e
msmmi’@auﬂ'ﬁmnﬂumwﬁum&ga
el BIUSNI M LASHNRITRZANLLNDIARAINT
AANAULEI léun a1382818 control 8138¥AY
N1A331% DPPH (1:1) R138:0310331% BHT Waz
@ ' A ' v v o o X A
I8zAEag19NT wenlwignuasng 13 lunda
30 mﬁﬁqmwgﬁﬁaa HIRITRLAIDLARZAIY
v U dl v Qo 1 =} dl d’
T la Vl,ﬂmmmsgﬂﬂamammmmaﬂau
517 nm lasluudazgaazyig 3 61

msﬁ’m’amm’mmminqw%(éf'mmwasaiz

@112 % % Radical Scavenging Activity
(Lﬂaﬁ%uﬁmsaanqwﬁ%’mawaﬁmz)

A §@7 % Radical Scavenging Activity =
[(AB — AA) / AB] x100

e AA=¢i'm'15§]@n§uLLadﬁ°’@vl@T
Y2IRNINIDLNINFUNLANNLOT

AB = ?i'lmigmnﬁuuadﬁ ale

adadA
VAIRNINENUANNLDD

ATANAUNAY

dansanawisanluians 3 oie v1ia
24ALIzNOUITINIAN I LT § miwnﬂwmﬁ‘ﬁugm
lasaaudasitn13ann [10] waLATIIRBURNT phenol,
flavonoid, tannin, condense tannin, hydrolisable
tannin, xanthoprotein LL8Z saponins

Lﬁaﬂmsaﬁ'@’nﬁﬂﬁﬁﬁqmﬁm 1 78
NRUNULONALOANDTAR 95 % LaanaInd1d g 11
ANBMILALINUAINYUNIAIZIN BHT (butylated
hydroxytoluene) Laz Il N BEN1UzRAI NAROLNNT
ﬁmmﬂa'ﬁm:‘[@ﬂ’lﬁﬁﬁmﬁum‘mﬁ'@a@ #en
mw’fmayﬂsgafﬁai:‘ﬁ'vl,@i”maﬁ”wnswﬂﬁ'mhmm
Wutwild lagldaunissinsssui laundiuim
¢ ICsoiﬂﬂLL@iaZ?;@ﬁ]Zﬁ’l 3 61 Fnsiee K
fudznaumaaiilasit proximate analysis [11]
PosgIERauRITRaiiumMIRaLEen Wisuiuwls
Auddznad wazlrun1ISinTTTY [12] AuInan
wasdnulsdszloadlalugaidn (Metabolizable
Energy, ME poultry) MM QuAY Ld18% waz

Wale



34 | Vol. 15 No. 3, September — December, 2022

N3N YAN AN
lfununiinanasunuguluuian
(Randomized block design) Usznaueis 3 nNIn
wwnasldunafievesialdun indan dnifasan
WazENEWNS LU AUAGITS 4 1Ln8
fadnaning /e udSNLAzLNLAY (4 UAan) T
YaFw 12 WRENAR0Y MNUWININIeTEReauYs
ANLT% §1 DPPH-RSA 1 atdun1sidseuiiioy
Aezidayanisaiidvesdindiatnlasldis
Aazioud wndvedsranniesia fianns
WisULRgUAMNLANAIRLAR DTN I IR TLA R
gialas 1935 Duncan’s New Multiple Range Test
lawlgldsunsndniagy PASW statistic 18 §131
Annitayanieaiia fiszaustuddn 0.05 uaz

0.01

Naresuan Phayao Journal

NanN1sANEN
nstuanasnnlufiy uazlSanmile
mslFluRens 3 siededndau s
LR WNEIWIY %aﬁqmauﬂ“ﬁmamﬂmwu,mﬂ@m
nufeilianuns 17.57, 28.01 uaz 30.21 LWafifud
ANUEIAU AILgAILU a1519 2 lasludndiud
U@ lng LLa:mui{'}ﬁ'q@ sa9avanAalurniBesan
wazlushwsfamalin uazarusintes vinluan
prndrelunisuaduidulderuguand@nig
meunw Usunainawanlufoudszsiiafildde
35.28, 33.88 Uz 32.28 LWasifudaudau v
Iihataudalaonauudsindenasiaiug
QAT LLa:auﬁ'qm%Qﬁ 60 BIFNLTALTEE WUINle
mmﬁ'@LLﬁdf’fjaﬁﬁﬂﬁ’mﬂﬁdﬁuﬁﬂﬂguamﬁgﬂ 4 L@

a 1A € < (3 3 At
JUum 3.04, 2.90 RS 2.30 Wadtuaausanau

A1519 2 @i'n,aﬁﬂﬂ'%mmi'@lql,l,ﬁa INAURNG WRZENTINAWAI NIUNT 3 T

Dry matter (%) Extract juice (%) Dry extract (%)
Pak Huen (Dregea volubilis) 17.57 35.28 3.04
Pak Chiengda (Gymnema inodorum) 28.01 33.88 2.90
Pak Yanang (Tiliacora triandra) 30.21 32.28 2.30

(Al

[C]

gﬂ 3 ihanananATINTHa: Dregea volubilis [A], Gymnema inodorum [B], Tiliacora triandra [C]



Naresuan Phayao Journal

Vol. 15 No. 3, September — December, 2022 | 35

mﬁms’lzﬁizﬁnnqsﬁquaqgaaaszwaaﬁqﬁfu

nluiizan
mimaauqn%{ﬁmawaﬁmﬂﬂU’E% 1,1-

diphenyl-2-picrylhydrazyl (DPPH) radical scavenging

[B] [C]

31] 4 ssnauisanwTauTha: Dregea volubilis [A], Gymnema inodorum [B), Tiliacora triandra [C]

v o ﬁry a
activity Lissanau nageunniduauyadass
lasviljAsenuaniies a1nnuiinsiaains
QANALEINIANNE1IARU 517 wlwuaT lakans

@134 3

@139 3 WafiFudnisduayyadasz (DPPH-RSA) luis 3 7ila (MeantSD, N=5)

Sample Common name (thai) DPPH-RSA
Dregea volubilis Pak Huen 78.16+£1.70°
Gymnema inodorum Pak Chiengda 73.59+0.63°
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Dregea volubilis

Gymnema inodorum

Tiliacora triandra

Green Score of juice (0-5) 3
Color tone
- Blue (%) 60.6
- Yellow (%) 36.4
- Black (%) 3.0
Phytochemical test of dry extracts”
Phenols +
Flavonoid -
Tannin (gelatin) +

Condense tannin -

Hydrolysable tannin +
Xanthoproteins +
Saponins +

5 2
454 62.5
27.3 37.5
27.3 0

+ +

+ -

+ +

*Procedure adapted from [10], + = presence, - = absence
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Dregea volubilis extract

Cassava Starch

Dry Matter (%)

Crude Protein (%)

Ether Extract (%)

Crude Fiber (%)

Ash (%)

Nitrogen Free Extracts (%)

Digestible energy (Mcal/kg)

88.5 95.53
4.49 0.29
0.02 0.07
0.54 0.46
5.82 0.83
77.68 93.88
3.19* 3.67*

*Calculated value from equation [12]
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Abstract

Blood is the life-maintaining fluid and can be used as a medical therapy for patients with blood loss
or inadequate volume. However, blood transfusion has been and continues to be a possible source of
disease transmission. The objective of this study was to determine the prevalence of Infectious Disease
Markers in donated blood and also to investigate the relevant factors of Infectious Disease Markers in
donated blood. In this study, we collected and analyzed retrospective data of blood donation at Mae Sai
hospital, Chiang rai province during 2017 to 2019. The total blood donors of Mae Sai hospital were 5,217
cases consisting of 68.1% male, 31.9% female, 37% age rang 21-30, 29.4% first time donors, and 86.5%
donated at the hospital. The most donated blood type was O (43.5%), B (28.4%), A(22.4%) and AB(5.4%)
respectively. The infection rates were 3.74% in total; 0.2% HIV, 2.7% Hepatitis B virus, 0.5% Hepatitis C
virus and 0.5% syphilis. Male donors had higher levels of prevalence of all 4 markers than female (p<0.001)
and the first time donors were found to detect the infectious disease marker higher than repeated blood
donors. The results of this study revealed that factors associated with infections in blood donors are gender,

nationality, and type of blood donations, indicating that the impact on seeking for the safe donating blood.

Keywords: Donated blood, Infectious disease markers, Mae Sai hospital
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Abstract

This is a cross-sectional retrospective study aiming to examine the prevalence of acute exacerbation
of chronic obstructive pulmonary disease (AECOPD) and its associated factors in COPD patients. Studied
factors included age, blood pressure, body mass index, duration of COPD, smoking status, alcohol drinking
status, comorbidities, occupation, and current COPD medications. We collected the data from medical records
of 249 COPD patients initially diagnosed and registered at the COPD clinic at Chun hospital, Phayao. Data
were collected between 1% October 2018 and 30" April 2020, then analyzed using uni and multivariable logistic
and negative binomial regression for the occurrence (yes/no) and the frequency (numbers) of AECOPD,
respectively. The results had shown that the prevalence of AECOPD during the study period was 48.6%.
Moreover, a factor associated with increased risk of AECOPD was receiving combined long-acting beta,
agonists and inhaled corticosteroids (Odds ratio 7.14 [95% CI 1.78 to 28.66]). In comparison, factors associated
with the increased frequency of AECOPD were the duration of COPD (Incidence rate ratio per year increase
was 0.77 [95% CI 0.71 to 0.83]) and active alcohol drinking status (Incidence rate ratio 0.19 [95% CI 0.02 to
0.64]). Due to the limitations of cross-sectional data, we cannot infer causality, and our findings might be a
consequence of reverse causality and survival bias. However, the significant frequency of AECOPD among
those recently diagnosed with COPD may reflect the need for closer monitoring or more intensive treatment in

such a particular group of patients.

Keywords: Chronic obstructive pulmonary disease, Acute exacerbation, Prevalence, Community hospitals
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Abstract

Innovations can be applied in hospitals for exercise muscle can help to prevent and reduce muscle
spasms in patients. The research objectives to develop innovation of multi—purpose stretcher machine for
stretching muscles of arms and shoulders to increase relaxation. This study was quasi-experimental research
for sample size included 40 patients with myofascial pain syndrome. The data collection tools consisted of an
innovative multi-purpose stretcher such as Goniometer, questionnaire for myofascial pain syndrome and clinical
treatment evaluation. The experimental results were analyzed using descriptive statistics and the Paired Simple
t-test to compare results before and after the experiment of subjects pain scale, the degree of range of motion
for extension and abduction in the shoulder joint.

Results: Before the experiment mean muscle pain scale was 7.5 points and after the experiment the
mean muscle pain scale was 3.05 points. When compared, the mean difference in arm and shoulder pain
scores decreased was 4.45 points. The difference of the mean degree of movement in extension and abduction
of the shoulder joint was 7.05, 10.95 degrees, respectively. Moreover, mean score of overall satisfaction with
the use of the multi-purpose stretcher machine in the experimental group was 4.59 score. New innovation can

be applied in hospitals for exercise and stretching the muscles to be strengthened. and alternative for people

to primary health care.

Keywords: Innovation, Myofascial pain syndrome, Stretch, Multiple

UNHI

luﬁaqﬂ’unﬁjwmmsﬂmnsﬁmﬁaLLa:
WIA @ (myofascial pain syndrome: MPS) 1Julsa
mai:uum:@ﬂua:ﬂﬁmLf:aﬁwuvlﬁﬂaﬂ URZFINA
TiAnenstinisess [1] uazWulszunminaas
30 luﬂﬁﬁﬂnmﬂﬁﬂ”ﬁﬁ'ﬂﬂ 2] uaﬂmﬂﬁmjummi
fainwulwwemdannniuwame [1] sulwnjag
ludbvinau da9e1y 25-50 U [3] luil w.a.2560
wu;&”ﬂ'sﬂiiﬂm:@mm:ﬂﬁﬁmﬁa PURERAIE
g daafun1IEnIien $1uan 100,743 318
faiduwaanthodedszsinuaning winy 167.22
Zafintuaind w.a. 2559 ﬁwu@ﬂwimm:@ﬂuaz
naLile lwwirefigTastunz i
1w 81,226 18 (8@ 135.26 datvzring
LEWINY) I@ﬂﬁ'ﬂ%i’@mammuﬁﬁmwﬂaﬂgaq@
(1,221.48) 3848941 laun I9RTATNAUAST
(1,103.80) WAz308LA0 (815.00) ATNE1AL HI%
a‘i’am”@ﬁwu'hﬁﬁﬁmm‘?ﬂaﬂgaﬁg@ 3 aWAUWIN

laun F9ninvauunn (22,008) aNawAT (12,649)

Laz3auLda (10,660) ATNSI1AL [4] Tsﬂvx%amjw
21N NNLAF AB na;ummsﬂwmﬁmﬁal,l,a:
bt awIle I@mﬂumjummiﬂm%ﬂ (Referred
pain) %3081M3V0952UUUTERNOA 1 Uai6 LHadaIn
A = i i A o & A
&J‘g}@]ﬂ’m/qmﬂmﬁm (Trigger point) NNATULUANRID
WL aNING lauWUIINALAIZNEINLHIRAG )
(Muscle spasm) Laza193ztduainga1n1sag
v lﬂqz Y dl d? s
mm:uum:gﬂLmzﬂmmualugmmmmiaia
dl dl o v a =) v v g
unfiga aunafirildifalin Aa mildndaiiie
NanLiaa N1 IRarinn19dn 9 iwszaziaa wineg
oA A o A o v a A
wazdaLitad mﬂmwmzqulmn@mmiﬂm 738
o A o o X A ¥ o &
ﬂmmml%mm‘s;mnwu fo nslTnauLite
ag9nin 13uw uazdaifiasdn g laslidnswn
FIVNINITUIARU UL UNAULAZLIDTI Ad ngw
Wouwanazdiauiwiwlaiiu 2 thon mg'uﬁa
WOUNAY 81N1T92 T nuNUIeuNmh 2-6 LADK LAY
. X e . . o X
NENLTETI MINLAawIHNINNI 6 Vo bl
[5] NI VaITunsal jﬂam,m%cy NIzUIB
09 waze3 Sadlne el 2557 lavinmsdnmn



Naresuan Phayao Journal

v A

maSsuiisunamsiindrognsdaiiainning
udsussuaranueanuidaatisnsiaaewlnite
Inalugthendendazdelnsdauds wuild
JzuzIa lUN1INAaed 6 FUAR sUaNRas 3 T
Nal3IN31N1388NMNRININEIBEINEARINIID
inenuudsusastelna [6]
WIANTTNAIUNITUNNHUATAITITUFY
leun MIFILFINGVNIN mMideenulsn MIaTI9
fAanIas MItaslin MIsnelsa LLa:msﬁmj
grnwsanTautdeanidunangdszian G'fidluqﬂ
40 % azgauiuidunianssuairslng (Radical
innovation) LwwianssuRumud A iAaanms
LﬂﬁﬂuLLﬂaamaammwmmm:wmmﬂgsﬁmm:
vsuniwawnneluladvilmaanisaofelna
vanua wnsdunudelng sheselng Agelad
amasassusaduwiansuaedulng Gsdasns
NMILNINIZTINLVBIWIANTINIZAUNING [7]
TSIWEIUIA NI TUN NS LR INsENanaT
wanuily ganln Lﬂ"fluiiaws'mmﬁagn'mi@i”ﬂﬁ
QuaTaINIENINANMITNT uazaglunisniugu
Pduninsasinaluladnouinadanu Aneua
aNanAT NN IE ATy I8
Q’ﬂ'sUluisawmmmﬁaaﬁuwmw ﬁ;gﬂmﬁm%'u
UImsdenguaIMslauiies ﬁfial,ﬂumjummiﬁ'ﬁ
Qﬂwvﬁ'}%'uﬂ'ﬁ%‘nmmﬂﬁq@ Tasiadslud w.e.
2559 Aigfidiumyinsudaduiwae 309 1
LWANT 647 318 W.@.2560 AH1I1TUNITIN®N
wdaidwweane 313 Mg iwand 612 1o uazln
1 w.a.2561 ddiniumainsudaiuweny 328
Y LWARDY 576 318 Qﬁaﬁ'ﬂ@i’wmﬁum%"au
WiANIIUNIIN1BAIWTIN1T A Shoulder Wheel 7117
Usnstelns seaulanezvinaissuianssuia
migaamndszasdinadums USANMITINAL
ATTUIBNNTINFINWARATINTUNNSWHU NG LAz
Wagasnnwaaseulasrialginuinluudas
WHWNTBILTINEILIANITUANS LN INORNAUAT
wastuily ganln 53l g nsldinsasusnns
M BFINAVNNTINEN LIANIA LN S WK LN e

o A [

[8] INNINWITEVITNIUG dudzIuns, anlsanl

Vol. 15 No. 3, September — December, 2022 | 63

Uszwswan el 2561 ¥n1sisuisesdszining
MIMNEINNMeMNUaIINNUNTaaNHNaINIY
laold ShoulderWheeIlugﬂ’mﬁlﬁﬂ’l’aﬂﬁdﬁﬂ
ﬁau"[@T%'uIﬂimemﬂmwﬂw'ﬁ'@;‘Tﬂ'aﬂﬁﬁmazvl%d
fa feadoanuiuliaminy 7.83 (95% CI:
7.51,8.15) vadlasuldsunsunisnaindnda
4 §Uandk Feaforinty 0.73 (95% CI: 0.41,
1.05), saun1stadenlnivastelng nowldsy
Tusunsumenininyadeiadeinny 130.30
(95% Cl: 125.36, 135.24) wad basuldsunsy
mMenwiinga 4 sled LNy 176.67 (95% CI:
171.73, 181.60) lagtisarn1sisudanuazniy
ndanlwivastelng dpdan19ada anua
ANTANEILEAILALA I N1TIRNIITNBINAS
NMeAINEITAIINALNITaaNAIRINIY G2 e
Shoulder wheel ﬁﬂi:ﬁwﬁifum RINITNAADINT
Vrauaziintrsmaadonlnivastolnale agned
UszAnsnn @T&‘qu;ﬁﬁ’ﬂﬁaLﬁuﬁmm@ummsmw
ﬂ'l,aaawa:éma@iaqmmw wazvinlwiianis
Wuthaaiuun LLazé'mwmmﬂgnmaﬂiﬂ‘ﬁ'gﬁu

vAa @ & A a v o ] A
N'Jﬁ]Uﬁ]dﬁujﬁl‘ﬂ"ﬂz‘ﬂ@]ﬂu%?@]ﬂﬁilﬂﬂu watdunny

U
A =

HatndansINthanawnITWIAINET B 1R
ﬂﬁwmﬁmﬁ@mwﬁmmjmm:a@mmiﬂm PRINTT
%’ﬂwwaaﬁﬂmngmﬁvlﬁﬁﬂﬁm LREZRINIIDUN

) A A a & o, )
wWIanTunIaddandoaamnyseaaan b lgsiuny
mMysnelsaladneas

v o
e~ a A

@”oifu’i‘mqﬂs:mﬁmaamiﬁnmmamw
Walwianssuesssdambsaeiundszaas sy
msfamboanduiousuuazialng wazvinnis
Wisufisuaszauanulauesnd N iananuas
RAINITNARDY haztdunsuszifinanunanala

@ o A oA a 13
Taﬂaﬂ“ﬁu')@]ﬂiiulaﬂiaﬂ ﬂ@LﬂﬂﬂﬂaLuﬂﬂizﬁﬂﬂ

A
A8n1s@NBE
NnayanInTUMIINm ™ Ts9nwenua
6 1 137 > a
NTWANE LR N Y FNAUAT w91 uily qmﬂm i
;\J}"ﬂ'sﬂﬂﬁjummsﬂmnﬁﬁmﬁaﬁa%ﬁ Fuu 2,254
swmﬁaamnﬁﬂmﬁﬁ‘hmumn luﬂﬁsﬁwmmnéjw

é’mshﬂ%gm Taro Yamane 1637%42% 340 318



64 | Vol. 15 No. 3, September — December, 2022

NnMIdwImnguaIadgIBRaniuTeays
Q’ﬂasJI@ﬂmil,ﬁammuLamzﬁn:ﬁm‘hmu 40 38
52W3195u7 1 unT1AY 2560 fi9 31 AN 2561

MyisuasIin MiwmMInasasaugluuy
ﬂ’lﬁ?ﬁ'ﬂﬁd'ﬂ@aaa (Quasi experimental) LLUY One
group pretest-posttest design I@]Uﬂ’]iﬂ”@uﬁaﬂﬂéw
A1081ILULLANIZLANZDS Immjw&?ﬁamoﬁaﬂﬁ
AMIATINANTES WazIRaasnUNNSULHB INedn

unguenmathanaiuiiiazass d1uiu 40 1

a - al'ﬁlill a o
LAIBDINDN LY LN
= P A o A A
1. LATAINANARDY A WINNITULATIDILA
a & 1 J v dy
L'V\UU@]@Luﬂﬂizaﬂﬂ@]aﬂfﬁuE]’]ﬂ’]iﬂ')@lﬂa’]ml,ua
& o t.i o 19 v A o
L3833 LLa:Lﬂia\‘l@IS’Jﬁ]’J@]adﬂﬂﬂa lﬁLﬂuLﬂia\'j?@l‘!u
(Goniometer)
A4 A o« @ A
2. LﬂiaduaLﬂUE’m‘i’m"UE}Ha e

2.1 Lmuaaumu;‘Jl”ﬂ'mmjummiﬂm

¥ (2
A

NaINLHBLI0TILATN1TUIZLIUNANITIABINAG

R & a

ARUNTINITNIATINUULEY A

U

§ud 2 uuuYszidin Visual rating scales: VRS [9]

! A ! A
8 AUV 1 RIUN 3 LA

FIUN 1 ﬁagaﬁ";vlﬂ ANINNAT UL 13 Ta
1N 2 MU T nANNR VLN aULAS
a £ di A a 6 U
WRINTTLTLAT oA RE AL AU TERIA PTUUY
Uszifiuanuduieluy Visual rating scales: VRS
8N 3 WUUUTHAWYININITIARa IR LAz
MNINTIVBIANITLARDU LA D ULRZHAINIINA BB
v @ A A a &
Tunsltuwianisuialasdandoaaiunnlszaineo
1 £33 dq’ z el a
nivainsthanauiitelsass uazuuudszidn
=] A A = a &
AMUNINDLD TInUUUTHRUANUNIND LR NIVNG
2 A% I@ULLﬂuLﬂuﬁmqmmwaﬁﬁmu 4 U8 WA
AWUIEENTAINIIUIN 6 T8
2.2 ﬂﬁaddmmwém{ﬂﬁﬁuﬁaga

v 2 o A v 2 A
ﬁl‘!@ﬂ(ﬂﬂu'ﬂﬂﬁlﬂﬂa LAIDIUUNNIRE

Naresuan Phayao Journal

NMIUIAWNTNVBILATDIAND
1. uuIanssusasavianiuaaiundseginea

U v tgq/ J >

ngnaImIthanaruialiasy
wuudssiiunianssuiasaddandua

amnﬂxmﬁ@iansjummiﬁmmﬁmﬁaﬁa%’a

'
[

ﬁﬂ%’uﬂgauﬁ%L’%Uuﬁ”aﬂuﬁﬂﬂgmmmw U
3 W% LNBAIIIFOUAINNFOANSBITENIN
f@qﬂizadﬁ"uaamu?fﬁ'ﬂﬁ'uﬁdﬁﬁadmiﬂsuﬁu
AMUTALIKYDIAINNN AUDNFBIFNUNHIUAE
Usudysanudiuusinaznusintaystafaii
mn;jv‘ﬁlﬂ'a*’mzy VW URANATHANNUROAARE
(oc) lagldarfiainusaandad (Index of item
objective congruence) Z9fidruanniniaanuy
0.5 nU1EAININ TaR o winialdranndosniy

lanfigasnms slulle [10]

2. MBUUUROUDINYEIIUT Y

MUV U I T RUUUROUDIUD DI WITY
u’i’@mﬁwm'%"ao5@1mﬁmamnﬂi:a\‘iﬁ@iamjwmmi
Uranduiitaisess ﬁﬂ%’uﬂguuﬁ’lm’%‘w%’amﬁﬂﬁ
;‘TL%‘mmzy $1m9% 3 Yiu (RaATIIFELAY
aa@ﬂﬁaﬁ:mﬁﬁ'@qﬂ‘s:mﬁmaumuﬁ'{fﬂﬁ'ﬂ
LUURBUNNAA8IN13UsL 0% auTaLauTad
f0u anuYNdaIBIIILAZIUTINTDAALAY
mn@%m’ﬁnagmﬁnmmmﬁmﬁmmaa@ﬂﬁaa
(1oc) lagldarfianusaaaaad (Index of item
objective congruence)Beiienannninviaini 0.5
wingaNuin Tesauinialdzaandesiuiiom
AdasmanlulEle 0]

UseEnsuazalagng

ﬂtejmﬁaiha "l@T;jﬂmmjwmmiﬂm
NANLHOLTETI NNITUAIIINE o LIINBILIS

6 1 V) >
NITWANE LW INIFNAUAT wa91uily ﬁgn‘ni“n
duadanlua CRISIEPREL Pt FINIAFTNAUAT ;ﬁfﬁ'ﬂ
2 A & o X . o &
Jaidaniiudayagaonguainisirananuiiie
15839 1auNTRaNLULIBNIZLINZAI9 U 40 318
318 STRINIINA 1 UNIAY 2560 D19 31 UERGEY

2561 I@zla'j'misl,"ﬁl,ﬂmﬁmiﬂ”@mjummaﬁ'ﬂs@%ﬁ



Naresuan Phayao Journal

mmsﬁmiﬁmﬁmmnémﬁaadw (Inclusion
criteria)
1) nq’uQﬂwﬁ"tﬁ%’ummmﬁﬁaﬁmmn
& | ] 9 & X o
wndusnlngindulsanguennthandaiiasess
2) LIWNAT B LRSI AR ayflwﬁwmﬂq
3211319 20 - 50 T
3) snunmu Ineaan Wawle
4) UShmnianmathe AsuSiimnauie
11 (Trapezius) @ Upper trapezius LazN® Middle
trapezius nmaLitenalna (Posterior Deltoid) @84
oA A a a A =
dugndenishavinalavTnanisiamuns
wwlassmsle

5) 72AUAMNIALLIANaUITITUNITINGN
A o -4 a A @ '
aglszay 54wl LLa:mpmwmw@mavL%a
(Extension) #a8n31 50 891 WAZYUAITNNEEN
(Abduction) %a8n31 180 a4¢
6) flann1sthanaruiiteisasennladas
N7 3 Lhan

7) AAAUNANTINWIATY 3 AT

mmﬁmsﬁmaanmmnémﬁmﬁw (Exclusion
criteria)

1) dihefidulsanszgnwgu

2) dihefiidulsanszgndadanai
uShadadauuuiian (Gliding joint) Tasdawuugn
nay wazly (Gall and socket joint) 37UNITD6 B
WULLNWWL (Hinge joint)

3) fihemiidulsanuausainizgnas

Al ﬂ/ U

RaUNANULFULIZEN

4) dihondulsanszgneuaaifon

A A & [

5) gnilnnzasassd

6) fihofidulsandaiitadeuuss

7) #ursndanisnauiedniay

= [
LU UNRW

Vol. 15 No. 3, September — December, 2022 | 65

2aNINTWIATRIILSIIN

mﬁﬁﬁ'mf:shuﬁl%ﬂﬁiumﬁﬁ'ﬂlumgwﬁ
é’nﬁfﬂmummimqmﬁ'\mi’ﬂaﬂauml,ﬁai'uﬁ 15
ANIIAY 2563 LNENTIU89LaT SKN REC 2020-
002 SW&lATINNT 017-2562

L)
o

Fuaannisdszanguniansiniasasdamien
6 1 1 U .:19‘ ‘:19‘ [
amnﬂszmﬂmanqummiﬂ’mnawmmsaia
I A A a
1) 88NUUUWIANTINLATRIHAI T A
al,uﬂﬂizmﬁ@ianaq'ummatﬂmnﬁmﬁaﬁa%’a k)
UsTimatmsthevesnauLitarsass Lﬁ'amgﬂuuu
PYDIWIANTTNNRNUETN
2) UInsmisasesnsledng wiansw
A A A & '
wrasdanbsasiuniszasddanguainislia
o A X o o & a & a =
NANLIABLIDTY NUBNRIEUAIUNT AT 1u
8131355z e I enIIy IWin AZDATINNTIN
wazinalulad ¥n1insrauinaluladsiouins
BENW INVNVAFNAUAT Lﬁaﬁﬁmwnmﬂugmmu
v dl
2291A3983191A589
3) ANMIRURANNIINANNTANVIUIG
A o = A A a
WnNzaEy Nazsinandsznavidulasaniasiioanioa
6 1 1 2 dv d? s
awnlzmddanguanmsthandaiiieiiasy
4) AnwgUnyol 1w UUIALRZUIINTLI
WAANLUSINANLAZIRAEN 11N LTIaITUEIREN
| € o o A
walsd auwin ynanseu iudu ivalsznay
= o A A a
vJuszuunisrineiuvediasesiainisa
6 1 1 2 di/ di/ a
awnlzmddanguanmsthanduiiielzasy
5) AT wIILLsTNN D wazAnlgIne
a [ s d'l A a
luni1sdsz@ng wianssuiasesbdaniva
6 ' 2 da( 4‘( a
anUzmddanguanmsthandaliieizasy
° a 6 > d‘l A
6) iNnN13Uszdng wianssuiaTasia
= 6 1 2 &/
wmigaaiwndszasddanguainisdianaiuiiie
& o a a & & A A A
50359 asdinsdszfnginsasdanboafiarnisn
noa wuLnu'le wazaursnradandrelaagzain

ANIZLANINANT A9 BnNInIanIsuLAIadda



66 | Vol. 15 No. 3, September — December, 2022

willsaaiundszasagiauisaldlunisuinng
nawielusiuuInavenle laslimeddwgy
FUNILTONIARNUA LT BT YA UIZULNNT
o 2 A = & 1 '

uvadaIesbanboaaiunszaeddangu

M IUIena NI mgﬂ 1

sU 1 wianyaIssdiamboaaiuntzasd

1 ' v dQI nj/ ﬂ/
@]E]ﬂi}llé]’]ﬂ']iﬂ’)ﬂﬂﬂ']llt%ﬁ]ﬁai\‘l

aa & v
WINUTIWTINYDYA
ﬁmi'cﬁ'@mimaaaﬁ{m@;uéﬁazhaaﬁ’]mu 3
a39 lagdszuzaanlunsdinnsIauNInee 5
d A o
LD TINVUADU A%
A A = o & A o
W@aun 1 dns1imqaUnisiiaziniu
Uerdugidunianssuaiosdamboaaiundseaan
@iamjwmmsﬂmnﬁwmﬁaﬁa%’a
A A A A & o A A
Laun 2 a9ilalszdng wiansIninIasbe
a & ' o &
wigaaiwnlszasddanguainisdiananuiiie
A A A o A A
ATIARAUANNLNIVRILATBINBAULATBIE A
wiganngiTsimganizenn iinsdaiana
NMINARBUANNLNEIVBILATAING WIBNALUYINNNT
[ di A wva 6 n' é’
ﬂiﬂﬂ;dLLﬂ”LmLﬂsaauaimmmaugsmmnmmu
LPAN 3 ATIIFBUANINTBIWIANTTY
lagn1saaukuUsaUINAINNNINaladanis
o A A a & @ '
‘nmaalmmaammﬂwamﬂﬂs:mﬂﬂuﬂqu
9IMFIAIFVNING 1% 40 T8 NTUYINNT

[31) IiGWU’]U’]aﬂ’]iLLWﬂETLLN%VLYIf;Iﬁﬂﬂ%ﬂi ‘Iﬁa'J\‘]ﬂ;

Naresuan Phayao Journal

wily ganln 1fszpzanlunsneuuuuseunia
UTz3Nth 30 UIT BAZIIVTINLUUFALDINAMNNS
Waslamﬁmﬁz'ﬁwaLLa$ﬂ§uﬂ§aLLﬁ1muf@ﬂsiuLﬁa
Uzdninmlunmasasldiungunassilanass
Waun 4 dLiunImanInuNguNaaes
F1wn 40 7o lavluudazunuazdasldsunms
FHaapanwAnguxw ngindulsanauiitolsass
Auhondulsanduiiiaizasanuazdainanasls
Lﬂ%ﬂdﬁﬂmﬁﬂﬂamﬂﬂi:aaﬁ@iamjwmmi'ﬂm
NAINLHBLIBTI FI1UIU 3 AT ABYINTUIUNT WS
6 a 6 A s 6 ua o
ans ludlandiaonu lasuwndunulnouszdian
Lﬂuguuzﬁ’]msﬁ@mﬁmmmﬂﬁwmﬁa HA9Evig
UsziinszauainistsudlianawniInasadiia
Uz T ULRIILE Qﬁﬁ'ﬂﬁ]ﬂ@m}:ﬁmmﬁﬂ@ﬂéﬁmﬁa
Trapezius) e Upper trapezius Lazada Middle
trapezius nsuLiara lna (Posterior Deltoid)
lasldnduanaainslsiiadnivindy
@T’mgulué’nmmzmwﬂﬁaimﬁﬁmwgu 5 ATILAY
A9 l3UszRnae 10 Fud lunsdindanu@eaivas
o & a o oA a o v _ a ak
naaLHaNIN MTSNdRdaniamely 7 Sunan
A . A & ' A
14 611\1mﬂsl,**ﬁ’lumwuquﬂ‘s:ﬂqﬂ@]mmnmmm@
a o & A A A '
mﬂmﬂmmummuLﬂaauvlm/maauWﬂqu
nautihanalna lauving 4 vau nnuulngu
mmaﬁmsl"ﬁﬁm]"ﬂa%']U?ﬁ'ﬂ@ﬁmguslué'ﬂwmzmw
flalasvhmanyusaiouazdnslidszanm 10 wd
TunsdiARaNUAITIVINAINLHBNIN AITTUA
U k3 a J A 1 I
Bawwdoadsld 7 Jwiduly Savinalsluniangu
ﬂs:qn@?mmnﬁ’m’nﬁ@mﬁa@mﬁmLﬁau,tutu
A A A . o & o ' A o
Lﬂaau"l,m/maauﬂnqunmmuam"l,m Wavinns
AR uaLRSILAL Uzunme 10 Wi Qﬁiﬁ'ﬂa:‘v‘hmi
Uszifinszauannisidvdianainisitialadsia
wmisaaiundizasddanguainidiandiuiiia
15833 WianunUIfasaMIbandoauaIna lranan
o o A A A & '
LLawmmﬂmmaamm:J:J@amﬂﬂs:mﬂmaﬂqu
1MTUIANAINLIBLI DT I@ﬂﬁ']mii'wmamaa
w2 lnaluyvin shoulder flexion-extension wa s 1%
agIgNAIININsUTs dnanunswalanasnsle
A A = & A o '
winddanboaaiundszasdraingudiadng

DRIRNAT



Naresuan Phayao Journal

Waun 5 3Lﬂiﬂ:ﬁua:uﬂawm]”a§a a7lwa

Mg iU

a & v

ﬂ"li')l;ﬂi"l:‘ﬁ“ﬂﬂﬂa
lavlfldsunsunauiuaaidniagl aoft

1. iagaﬁ'avlﬂ LRZNAY8IN1TUTLUAIY
* ' v @ A A a
winwaladanislduianssuiaSosiiavdua
amnﬂ‘s:mﬁ@ian&jumnwﬂmnﬁwmﬁaﬁa%’a 1
FOANTIMW I UNITHANLIIAN NI T uAITa AL
Analy wardIwdoIunIaIgIn

2. HABINITUTH A UNAASLUUIZALAINY
WFudievasnduiitauss waznalua (Pain scale)
LRTNANITU T WYINITLAR AW IRILAZNITATI
AIANNNILARA AT O RLATHAINIINARDIAIL DG
Paired simple t-test N13zAURBEIAT p<0.05

3. NavaINTUsT AN NINalagdians

v @ A A a & '

lmumﬂimLmawﬂmw@al,umh:ammaﬂqm
81N ANRINLABLIDTI bTRDANTTW bUNNT
LANLAIANNDLTUATBHRY ALRRY wazF WD

41937

NAN13IVY

nunanasdulngiduinands Touas
62.5 Jogaulnnjeglugas 41-50 I Jauaz 55
SOUMNEIRLADRUTR TDURZ 82.5 FDIUNINNII
mauﬂ%‘aﬁaul%ajﬁamumwﬁamamam”’mﬁ’]
ATauaT Fasar 57.5 rzaumMIAnmgIga wui
fnlngdszauns@nsszaudSynias Taaas
32.5 mdwdmlngvaingunasasiioniuinuaing
Jauar 35 Mulddiudrdaidion wudin lunga
'ﬂ@maumulmyﬁimvléfmﬁmimaau 10,001-

15,000 UM S8R 27.5 Isaﬂs:aﬁwé’un@wmaﬂaj

Vol. 15 No. 3, September — December, 2022 | 67

Jl3aUszdnan Sauar 100 sTuzIaNieINTUIG
nanutialsasvarulngdszoziiaiainistaa
1 ‘§/ v U U %
¥nnIn 1 Jauld Sauas 90 ayldsunisdnsunns
. e X X e ad .
TN sUIanaNLHaLIaINN A% WU T
mju‘nmaﬂu’Lﬂm‘?j"ﬁ'ums%'ﬂmmmi
Uranaiuiihol3ady 50882 100 NOANTINN
daldifinainsthandaiitalsass wudn lungu
nasadswlngdngdnsiuinaliifeoinisiae
naNLHeL3a59
21N8381UDINNITHIIIUITINNLAIY
LHENVRIININNY TRUAY 57.5 NISLANLLITUNNT
s v :gl &/ ar %
TnE1MsUana L keL3a3I lasn1ITULTENI%
mmmmwﬁuwuﬂmﬁu WU sl,umg:uﬂmaamu
Ingiasiudszmusanuwndunudagtiu faoas
90 81013U2ANAINLHBLIATITUNIWANT LT
Fadszirin wud lungunassssiulngainis
UIana1NLHot303ITUNIRNNTIT T aU32317%
Sauaz 80 ANAIAL
MIUSUNUANNLANGIIALR RV DI
LAUAMNLIUYIAVDINAINLHBNRIIINNIT LT
A A A & '
LmaasmmﬂmmuﬂﬂsmaﬂmﬂIumgu"nﬂaaa
InuazifuaasdalU
NUINABWNNTNARBINALR R TZALAIN
BUUIAUINAINLAD LN 7.5 £ 0.55 ATWWUARS
MINAFBINALARETzALANNLILLIaUaINaNLIE
. @ A = a ' A
WiNAL 3.05 + 0.78 Azl LaLUSoUBUALAY
srauauLIulIavaIna N lan o wLAZRAINT
NARDI WUINANRRTLAVANNLIVUIARAINNT
NARBINAITLALAINNLIVUINRARININABWANT
nasedadAnERIAYNIIEDA (p<0.05) lawen
NRANIVDIALRRLTEALANNLIAVUIVBINA VLT
LANAL 4.45 AZWUY (95% Cl: 4.69 04 4.21)

a4 LLﬁ@]Ol%@]’ﬁ’]{] 1



68 | Vol. 15 No. 3, September — December, 2022

Naresuan Phayao Journal

A1319 1 MIUTIUNEUANULANGIIANRRIVBITTAUAN VLI VUINVINSI NI RAINNNIT T ATaIE AL e

amnﬂs:mﬁmﬂlumjumaaa (MOBUAZTRAINITNARDA)

szauaNlIa n X S.D. Mean Difference t p-value
NaNNAADY
AAUNIINARDS 40 7.5 0.55
4.45 -37.56 p<0.0000
WRININARDY 40 305 078

95% Cl : 4.69 04 4.21

a A ' . A
NS HUINIUAINNLANENIAL AR TD
aemnTiafanlnllurinnboadalna (Extension)
mulunganesas nosziduedadalud

NFUNARDY NUINAWANINARBINALRAE
asmmaafenlmdlurindoatalna (Extension)
WINNU 42.90 + 2.64 8471 BRINIINARBINALARE

A ' a o ' .
asansiadanlnale unmdsadalus tvinnu

49.95 + 0.22 84¢ WWaldSuuLNoUAILaAsaIAINNT

A . a o ' o
tadawlnaluvinvduadalnanonuaznainiy
NARDI WUIN RAINIINARBITBIAINITLAREW LAY

. a o A X . o o @ aa
luinndoetalnaimuinadrsdnefrannieada
(p<0.05) L@ ANTHAG1IIVBIAILAREBDIAINTT

A A o . . @
wwaan N Tmduata lna Yinny 7.05 aden

(95% Cl : 6.21 119 7.89) AILAAILUANT 2

M1519 2 MaUSsufisuanuuandsaafsvasasmmTiafan il lurinwdsatalna (Extension) aelu

NYUNANDY (MOBUAZTABINIINGARDA)

msadanlnizelnani B
n X S.D. Mean Difference t p-value
Extenstion
NRANAADY
AaWNIINARNDI 40 4290 264
7.05 16.95 p<0.0000
ARINIINARDI 40 4995 0.22

95% Cl : 6.21 149 7.89

MIUSHUNEUAMNLANEIALARE VDI
A ' 3 ' .
asanniiafenlnaluriinietalna (Abduction)
mmlumjumaad Iuazifuaasda lUt
nauNAfas WUIIRaUMINAaaIdauaaL
asarnistadanlnalurinnrsde’lua
(Abduction) 117U 168.35 + 5.05 89A1 WEINTT

A A
NaNJNAILRRNE

29FNITLAREU IR b TN A9Ta A L rinAL
179.30  1.42 23an vlavSouLfsuaIL a0
A ' o v o
nstadawlnaluriiniata’lne danuaznasniy
NARDI WU RAINIINARAINBIAINITLARDU 1AL
] v 1 Ql J 1 e o L aAa
Turinnete lnaiintnedslivadragnieaia
(p<0.05) L@ ANTHAGIIVRIAILAREBIAINTT
A ' o ' >

wdan i lurinnetelna winnu 10.95 aaen (95%

Cl : 9.52 {19 12.38) A9uaAIlHAT19 3



Naresuan Phayao Journal

Vol. 15 No. 3, September — December, 2022 | 69

@1319 3 madisuifisuanuuandsdiaiszasesmniafenlnalurinisdalng (Abduction) nelungu

NABDY (NOWLIZHRINIINARD)

maafenlnadalna B
. n X S.D. Mean Difference t p-value
711 Abduction
NaANA[DY
NawNIINARNDI 40 168.35 5.05
10.95 15.45 p<0.0000
RRININARDI 40 179.30 1.42

95% Cl : 9.52 ©19 12.3

ANTauazuazALafg amzuuummﬁa

walﬂuﬂéjw@aaaﬁl%m%mﬁ@mﬁmamﬂﬂizmﬁ

@ianﬁjummiﬂmnﬁmLﬁaﬁa%'a'{i'lmu 40 8 T

AUNTITINUNIY FAMNAINY WIIWITI FI1N1TD

AU lARZAIN WATFINITAUTUTEAUAINAINY

L%NWtﬁNﬁUﬂ’]il%ﬂ’]% I@mﬁaﬁmsmw ANATLL

a Y = '
Lﬂ;ﬂEl“IJaﬂﬁz@ﬂﬂ?']&lw\?wal?ﬂluﬂquﬂ(ﬂﬂE]GI@]El

ATWIIN IINTIRIBNIANA 10 TD WU31 J@n

ﬂZLL%%Lﬂaﬂﬂ’J’mﬁdwaiﬁ]ﬂ%ﬂ%‘ﬁ"l\‘iitﬁﬂw’mﬁﬁ;@]

WINAU 4.59 AZLUK AILFAIIWAITI 4

' a < ' v A A A 6 1 1 v & X o
M1319 4 ﬂ’]LﬂﬂElﬂ')’]aJW\'iWE]El.fﬂluﬂigll‘ﬂ@]ﬂa\‘lﬂ’ﬁl?jmﬁadU@L‘V\Uil@E]L%ﬂﬂ‘izﬁx‘lﬂ@]aﬂquE]'Wﬂ']iﬂ')@ﬂﬂ']lll,uaﬁaix‘l

(n=40)
Thagign nag (2) unate (3) 37N (4) nnfiga (5) X uilawna
ananala
(1)
ARATHATN
1.ui’@ﬂﬁuﬁﬁmwmm:auﬁ'mjﬂ'sLl 0 0 1(2.5) 19 (47.5) 20 (50) 4.48 N
2 wianssniisunsainlulg leess 0 0 2 (5) 25 (62.5) 13 (32.5)  4.28 N
3wIANTINRINNTONTE AN IR DS AT y
o e w P 0 1(2.5) 0 14 (35) 25 (62.5) 458  NNEA
WagmMwNREANGLE Inonau |
o Y- @ o ‘s'
4 aNTTNNETII Rl bR 0 0 0 14 (35) 26 (65) 465 aNNga
Awlszansan
1 1% udne 0 0 1(2.5) 14 (35) 25(625) 460 anilge
2. ianuudansd 0 0 1(2.5) 12 (30) 27 (67.5) 465 mn'ﬁ'qﬂ
3.82079 aranwianliusng 0 0 0 10 (25) 30 (75) 4.75 &J’lﬂﬁlijﬂ
s3aiuldrzain 0 0 1(2.5) 9 (22.5) 29 (72.5)  4.60 mn-ﬁ'zg@
s.8a1ulsaanudaliuuinITuazE y
o v v 0 0 2 (5) 10 (25) 28 (70) 465 wnfiga
Iwusns |
6.810130UIUITAVAINANNRNITFNNY y
3 0 0 0 15 (37.5) 25(62.5) 463  anfige
MILFIH |
anadalagningia 4.59




70 | Vol. 15 No. 3, September — December, 2022

asduauazandsena
msfnsnaTesnIluiansIue3esia
mﬁmaLuﬂﬂi:aaﬁ@iamjummiﬂmﬂﬁﬂmﬁa
3059 o Tsawsnunamsunngunnlnoanawas
wauily ganln druadailng Sunenniogi

o ar =2

FIRIARNAWAT NTANEIATIN WUIN Lﬁa@j"m%'u
a A a o A A a
USn1INIsIneuIainislTiaSesiandoa
AUNYITRIANITONNUYINTU T UKNANITNAR DI
U o v a ld
LmemagamaLﬂﬁ:ﬁua:a‘gﬂwamsmaaa TING
PPINITIVHILRAILALAWINWIANTINLAT DI
WMiuaaunUIERIRnhiNadaN1IaaANLIULIA
28401N15U1ANRNLBLTDTI AIBITUILLTaIT
duldanuaundgiunanlunisids aduaas
mu%%ﬁ'ﬂmmmﬁ,’]"ﬂ”aHaﬁvlﬁuﬁmﬂ:ﬁlﬂm%a
Usmnald fasndaduiangdnssalunisdasia
A A a
FUMWVRILTTTITUY watdunisidanlunsusnng
*mmwaa;jm%’uu‘%m'ﬂuimwmma LWamNaToN
TayaralUvasngueanadng wud iwangadainis
U1anaNLHoLTaTININNTUNNATIY LI bal e
A A o & a
‘myaLmauawqmnmua:uama:aaﬂumaﬂmwu
aaad M ldiwandgasudngludasionug
o A A A & o« a o A
Uszddon nIasunnziinduaaIioned 599
agﬂilwﬁ'sa 45-55 1 F9vilitAaAN NI RaNaI31INY
VINNINUNATIY [12] WUIN mjwﬂ@aaumuslmg
= & 0 ] =
dsznauandwineasns Sesanlnganininuasns
T WD TWNNIN I WARNLABAIRS LLN&B%J;I%S%U’]
unldy 9 Jessnalinanuitaiianmsuadurin e
AAD1NTUIANANLIHLTATIANNNN [11] AURAT
mimaaulunq’m@aadlumjumaaaﬁizﬂvumm
U100 0INA UL HERARINIINBUNITNASDS NA VDI
A A a & e
WwIasdambaaaunlsza Imqﬂﬂsmummm
paNtNAINI8NA1NLHB LYY LT Deltoid, Biceps
brachii, Triceps brachii I@ﬂﬂi:@jumﬂ%nﬁwmﬁa
U AU BLAL AT YA NSV B UTII AU ¥ I
AN AL g ulRaa e a V‘iﬂﬁmjummsﬂm
NaNNLBhaLas NI @ (Myofacial pain syndrome)
F91m15U2a8a89 [17] IINNANTTITL WU WAd
NMINARBIVANAFA1IVDIALARLANNLIVUIAV DS

nauLhala Ny 4.45 azuun ad19inudIaTy

Naresuan Phayao Journal

N19aha (p<0.05)(@13197 1) Bsn3ianioa
ndwitoszaansnanomsthalelagasdlszney
fanfifnoatesnunalnmsdamboanduile
Uszneudesuvasdulanduiile Bunduiile
LLazszuuﬂizamﬁmuqumimﬁlauvlmmao
19N mmzﬁﬂﬁwmf‘:agﬂﬁ@mﬁwaaﬂamaﬁ’ﬂu
Laawazus] argenaliunudnlonauitonaziin
ﬂﬁwmﬁagnﬁ@mmaﬂ @Tﬁummﬁﬁnﬁagmﬂlu
wndulonsuitorssssygaszannlsoludu
nasuardndaunitoarssdulfianes sygim
Uszanilugunaaaziu-ga draelugondailed
andiaboaaan gonavnlinauiladnsnada
Lwiﬁwmi"]mftaﬁaﬂs] andambuasand1sld gu
Lﬂﬂﬁﬂﬂ’]iﬁ@]mﬁﬂ@mﬁ’mLiaLLUU%ﬂqﬂﬁd ALHING
IﬁLLﬂuLﬁulﬁﬂﬁﬂuLﬁaLLa:LSuﬂﬁmLf‘tagﬂﬁﬂmﬁm
aan ﬂi:({fum”ﬁumwg”ﬁﬂﬁmL'%fsm'j'l golgi tendon
sesmlszamldaslusunssuazanay tiams
SusInIvnawsasnauitauny dnalinaaita
aaear Fnldmuisofamdsanauiielduin
fadin [13] Tesudseiliimonadonunuiseuns
[14] l@dnwnianssuasosdanioadalnads
auLed LaussmaIn1saavadnalnana lu
Isawmmaﬁﬂm{']g}u Swiasnauas Niwsasiie
ﬁl“ﬁﬁlumsmﬂﬁuiaga AawianiTuiaiasia
wmisatalnsdisanias tn3asaraiassmlng
LUURUATEAE UAZMINAFOUNWLINALAR AL
AMULIUUIAIR RS 8.2 ATUUY WASHAINNT
nasssfidnaiuasuunanulianalug 4.3 azuun
s adsresesmmsiadonlnivesialnad
asenstadaowlnnAnd s uaswuinasnsld
wianysuasasiambuatalnadisanas Jnari
Iwanuidudevesn lnaanas
wiansuasasiamdunaunlszasd do
a’m’mhmlunéjwﬁﬁﬁmmiﬂmﬂﬁmLffé]éﬂ%’ﬁq:J
Wuasmnsiaaewlnizasemeldunduuas
ndite ldsunsiamduanausunissnundae
MIwIA nFanasaseanInidinauasid Tnds
AANITUNALUTaINAWLHanaINITWIA TN 1o

P S A a v
nIn Luaamnmimaau"lmmnmmama 9 I(ﬂil



Naresuan Phayao Journal

lsuianssuiaIadiionionaiunyseria daa1nns
ﬂa@iuﬂsjwQﬁﬁmmiﬂmnﬁﬁmﬁaﬁa%’a ngal
NAR0I LT UWIANTIND A rBuaaIuauLad LiD
9 & = R = ' ' o .t
nanuLeAsaniENLIY ﬂqwmaawﬂuﬁum@m
WaLUBLTITUNIIWIATNEY Azt lRiAaaw
UIQLIVVBINAINLLARNRI DIILNAMIIZUNRRINNT
WIATNENNesad Laisunumswasnsnlayldls
WIANIINLATIbambaaatwnlserInazvinlviia
N33 UY0RAINITWIAITNELAE LTI 2-3 T1
o Ak
2INNTIIVLAUU
AINNHWANIITIFY WUI1 KAINITNARDIN
A ' a o A X ' A
a9FNTRaaw b by daate InaiAnawainei
oA NIRAA (p<0.05) landnadIadA AR
asanmsadan v lurinmduadalng winnu 7.05
2967 (AN 2) mmflmw*m:mjuﬂ@amvl@i”
sumstanduananuibausiimsay 9 Talua
(Glenohumeral joint) uaznaNLie Trapezius muscle
andaadnidatitasrhlindaiiouiinmsay 9 1o
. v A .
1ns aselunsndvadalnaiRudnaudinnig
Anaeaaivasuysd laun Teres major muscle
Teres minor muscle L8 Triceps brachii muscle [15]
andaanunnitdnduazsisiiunsineanyes
U 1 a v 1 v § v g
TadauSiiada lnaliiafenlni ldaseunndu [16]
INNNANITIY WU mjuwmadﬁadm
A . o A X ' a
nstanawlniluriinrsdelwatmndnagned
WA NIRAA (p<0.05) laadnadIaIdLaRe
a3aNITLARaW b lurinn9Ta e LAy 10.95
8961 (A9 4.4) a'lmﬂmwm:na;mmaavlﬁ%‘u
Asbanbuananuitausinmiay 9 Talua
(Glenohumeral joint) LASNRINLHD Trapezius
muscle ;umﬁ'(ﬂazhwimﬁaaﬁﬂﬁﬂﬁwmﬁau%nm
U 4 v 1 QI J
sou 9 To'lna asanlunrsniedalndiinduany
o Aa [ G 2 ' .
drTmeinamaaiveduyed ldun Deltoid
muscle Subscapularis muscle L8 & Supraspinatus
muscle [15] Qﬂﬁ@]aaﬂu’mﬂ’j’lﬂﬂauaz“ﬁ?ULﬂMﬂ’li
=) v ] a v 1 v dl v
HaaanvaiTadauSInale lvia bitaRaw bl laaaem
&
N NY [16]

Vol. 15 No. 3, September — December, 2022 | 71

mﬂzLLuu@hmﬁiwaamwﬁawa’lalumju
nasasfildinsosiandoaaunlyzasd wuin lu
ﬁwuqmmwﬁ'ﬁmuuummﬁdwaIﬁlagﬂwﬁ’m
ﬂzLLuuumﬁqﬂ Ao Iuﬁwuuf@mmﬁﬂizﬁug
Iﬁu‘%ﬂﬁw”@umqmmwmuuwwU‘Lmuvl,mmﬂﬁfu
Tuduuianssufasduitouasinasis ludmu
qmmwﬁﬁﬂumumwﬁawalaagluﬁaaﬂ:uuu
w1n fo ludrudanudunsanssuiiang
wanzaunuglae wazluduuianssufaunsn
iUl @59 ludruvasdudssinsninid
ﬂ:l,l,uuﬂmmﬁdwalaaglummumumﬂﬁqﬂ Ao
Tudnulgaudre lumulanuudauss luduany
gza1a anuszaInnianltusns lumunsaauiuy
ldmzaqn sl,u@i’mmmﬂaa@n”miaﬁ%’uu?m‘ma:
AlAUTNT uazludrusunsndduszauaiuainy
manzauium sl hasananindlunsifiv
Tayaddululssneunamaunndunulnoanaunas
wauily ainln Flinuindimsldiedasuseng
smensanianssudu g Whunieatasluszuy
Qﬁ%ﬁﬁaﬁwui’@ﬂiiml,ﬂ%iaaﬁ@mﬁmamnﬂi:mﬁ
whanldnasaslglulsaweuns lwansuuinig
Tulsswnunadnnuauls uasdusefudaninalu

T33wenunadnaas

LaN&E13219D9

1. Prateepavanich P, Fuangfa R. Myofascial Pain
Syndrome. 1st ed. In: Prateepavanich P,
editor. Bangkok: Amarin Printing & Publishing
Public Co., Ltd. 2016. (in Thai)

2. The Royal College of Anesthesiologists of
Thailand and Thai Association for the Study of
Pain.  Clinical  Guidance for  Acute
Postoperative Pain Management. 2nd ed.
Bangkok: Royal College. 2019. (in Thai)

3. Mongkol S, Sawangjaithum K and Netwera V.
The effect of royal traditional Thai massage in
patients with myofascial pain syndrome at upper
trapezius muscle: A pilot study. J Med Tech and

Phy Ther. 2013; 25(1), 87-95. (in Thai)



72 | Vol. 15 No. 3, September — December, 2022

10.

Occupational Health Group Bureau of

Occupational and Environmental Diseases.
book for developing service network potential
health for

Occupational workers in the

ergonomic community. Nonthaburi:
Department of Disease Control; 2017. (in Thai)
Weiser P. Approach to the Patient with
Noninflammatory Musculoskeletal Pain.
Pediatric Clinics [Internet]. 2012 [cited 20
December 2016];59(2): 471-92.Available from:
https://pediatric.theclinics.com/article/S0031-
3955(12)00013-2/pdf

Noknoo S, Boksawat M, Amah M. The Effects
of an Exercise Program on Pain and Range of
Motion in Frozen Shoulder Patients. J Princess
of Naradhiwas University. 2018; 10(1): 88-98.
Office of Policy and Strategy Ministry of Public
Health. Summary of Thailand 4.0 in public
health. Nonthaburi: Ministry of Public Health.
2017. (in Thai)

Intarin N, Prapromma S. The effectiveness of
physiotherapy treatment in combination with
Exercising using a shoulder wheel in patients
with frozen shoulders. Journal of Health
Science and Community Public Health. 2018;
1(2): 1-14. (in Thai)

Dansie EJ, Turk DC. Assessment of patients
with  chronic pain. Br J Anaesth.
2013;111(1):19-25.  doi:10.1093/bja/aet124.
PMID:23794641; PMCID:PMC3841375.
Jirarattanaphochai K, Jung S, Su-mananont
C, Saengnipanthkul S. Reliability of the
medical outcomes study short-form survey
ver-sion 2.0 (Thai version) for the evaluation of
low back pain patients. J Med Assoc Thai

2005; 88(10): 1355-61. (in Thai)

1.

12.

13.

14.

15.

16.

17.

Naresuan Phayao Journal

Suebsui N, Songpra J, Singkoed N, Kuasang
R. Effectiveness of SK Innovative Model to
Relief Stiff Shoulder in Aging at Salaeng Phan,
Wang Muang District, Saraburi Province.
Advanced Science Journal. 2019;19(2): 85-
101. (in Thai)

Mata Diz JB, de Souza JR, Leopoldino AA,
Oliveira VC. Exercise, especially combined
stretching and  strengthening  exercise,
reduces myofascial pain: a systematic review.
J Physiother 2017; 63(1): 17-22.

Mata Diz JB, de Souza JR, Leopoldino AA,
Oliveira VC. Exercise, especially combined

stretching and  strengthening exercise,
reduces myofascial pain: a systematic review.
J Physiother 2017; 63(1): 17-22.

Kanjana K. Innovation of self-shoulder joint
stretching machine to relieve Frozen Shoulder
Nakhon:

of Thai

pain, Sakon Special Problem,

Department traditional Medicine,
Rajamangala University of Technology Isan,
Sakon Nakhon Campus.2018.

Chinthanet W, Tansathit T, Tansathit M,
editors. Human Anatomy, 14th ed. Bangkok:
Fueang Fa Printing House; 2013. 304p.
Gomes LMO, Francisquini CDS. Atrtificial
Intelligence as an ally to human reproduction
and embryology. JBRA Assist Reprod. 2021
Feb  2;25(1):1-3. doi: 10.5935/1518-
0557.20200065. PMID: 33021765; PMCID:
PMC7863110.

Chuachan S, Kaewmunee W, Thongnun K,
Prom-in J, Saelao T, Assawawongsawat N.
The Effects of Modified Scapular Exercises in
Participants with Neck, Scapular and Shoulder
Pain: A randomized trial. Thai Journal of

Physical Therapy. 2021; 43(1):31-44.



Naresuan Phayao Journal Vol. 15 No. 3, September — December, 2022 | 73

UNAMNIVY (Research Article)

nsrIanIznIsanaldsiunanatrnaasnraand WA WIIFIUUUIINIE

o

> A 6 1 a_1* a e 69
Ny umga ) HEANY NUINIIND" LAY ﬂify AINISWUD

Optimization of protein extraction condition from soybean using pulse electric field

Kanyawee Kanthamoon', Yardfon Tanongkankit” and Parin Khongkrapan2
" Faculty of Engineering and Agro-industry, Maejo University, Chiang Mai, 50290
2 School of Renewable Energy, Maejo University, Chiang Mai, 50290
* Corresponding author: yardfon@miju.ac.th
Naresuan Phayao J. 2022;15(3): 73-86.

Received,; 8 October 2021; Revised: 21 November 2022; Accepted: 27 December 2022

unAnga
Av Aao ¢ A =& A @ a o A o

mmaﬂummqﬂi:mﬂLwaﬂﬂ‘mmam’smlﬂumsam@lﬂmumnmmaaamUaumVLWWﬂLLiagaqu
231172 laputanisansiaande 3 @ufs aI1uwIninnIriaIimuizas lumIananussaw Wi 10.5
11.5 48z 12.5 Alaliad laawarsanananiusuiallsan TouaznanFaLazAIANNLFIRI YR aRY

¢ A < 5 = ! A A = o ' a a o A

COREMZED nuurinnsanslusiunaasfa MIFENENaILIINK IWANdaUSuIUsAY SosasHanaavas
Tuv6n gﬂLLmyuaﬂﬂiﬁmm:auﬂ'ﬁL%mﬁhﬁmaﬂﬂiﬁmauﬂ”\immamﬂﬁmwﬁummﬁ’]wazsl,um'iaﬁ'@ LNBIAN
WIIAR IWAN AT FUEIRIUNIRNA 1500 mﬂﬁuﬁﬁmiﬁﬂmlumuq@ﬁwUﬁa NMSANYINATIBATIEINY DI
o A 8 A o a a o a a a wa A o A
DR eIGatNN T lwnIRNAdaUSI I UTAN SauananaauadlUsain g‘ﬂmeaﬂﬂmmmmwwLm%mﬂ
2031 UIAUNINIDATIFINBILTIADAIVIRTRIUNAN RN FIMTUNITRNALUTAY LagNan1TANEIWLIN
manalUsduwanaamiasdmosuwalwiiussgauuuimzdisussaulnin 12,5 Alalad Wwna 60 wid
TuaaEInDNna0I60 WNNY 1:15 lauNiadalsunas Wuan1zmMIRNaNANIZEN LHaInFINa LA
USuli36u SauasnanaaLaauaLTIniNAY aﬂﬂsﬁuﬁﬁq@ 1o piiyy Lmuiﬂiﬁmﬂuﬂa;muﬁ’m awlnadin

2 o VoA . wn A v A a
(7S) ‘HdLﬂuﬂiﬂN‘ﬂﬁdNﬂ(ﬂaﬁ&lU@]L“ﬁd%u’]‘ﬂNWﬂ‘ﬂq@

'
>

o o & a o a a o ° en A v A
ANd fy: NILAND, Iﬂi(ﬂu, LLi\‘]@]uva‘ﬂ'], ﬂ’J’llJﬁ%Lﬂaa\‘iwaN’luﬁ]’lLW'lf‘.:, RUUALTIWUIN

! ﬂm:’?ﬂ’lﬂiiNLLﬂtq@ﬁ’]‘ﬁﬂiiMmHﬂi wﬁwmé“ml,ﬂﬁ idﬂ’i‘ﬂL%fN‘l%&i 50290

2 SN AUWAINUNALNT V1 INNReuN 1Y S9rdaiBealnal 50290


mailto:yardfon@mju.ac.th

74 | Vol. 15 No. 3, September — December, 2022 Naresuan Phayao Journal

Abstract

The objective of this research was to determine protein extraction condition from soybean using pulse
electric field. The study was divided into 3 parts. In the first part, the optimal extraction time at 10.5, 11.5 and
12.5 kV based on the highest protein content, percentage of yield and electrical conductivity disintegration
index was determined. The second part, the effects of different voltages on protein content, percentage of yield,
protein profile, functional properties and specific energy consumption were investigated. The final part, the
effects of different soybean-to-water ratios on protein content, percentage of yield, protein profile and functional
properties were performed. The results showed that extraction protein from soybean using pulse electric field
at voltage of 12.5 kV for 60 min with soybean-to-water ratio of 1: 15 w/v were suggested to be the optimum
condition by considering the highest values of protein content, percentage of yield and functional properties.

Protein profile also was revealed that beta-conglycinin (7S) protein affecting on functional properties were

mostly found.

Keywords: Soybean, Protein, Voltage, Specific energy consumption, Functional properties
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Abstract

The study on effect of stem pruning and inflorescence thinning on the quantity and quality of tomato
hybrid seeds (Lycopersicon esculentum Mill.) was carried out in production site at Kaneko seeds (Thailand)
company, Lumphun province from November 2020 to February 2021. The objective of this study was fine out
the suitable relation between stem pruning and inflorescence thinning for F,-hybrid of tomato seed KST-805
variety. The experiment was carried out in 4x4 factorial in RCBD with 2 factor and 4 replications. Stem pruning
is divided into 4 level including No pruning, 1 stem, 2 stem and 3 stem and inflorescence thinning is divided 4
level including 2 truss, 3 truss, 4 truss, and 5 truss per stem. The result showed that interaction between 3
stem pruning with 5 cluster per stem gave the highest dry weigh seed per plant is 3.24 g. For the quality of

tomato seeds the result showed that 1 stem, 2 stem and 3 stem pruning gave the high of germination is 92.75,

92.25 and 90.75 percentage respectively.

Keywords: Shoot pruning, Inflorescence thinning, Tomato, Tomato seed
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Figure 1 Characteristics of stem pruning, A: No pruning, B: one stem, C: two stem, D: three stem
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Figure 2 Characteristics of inflorescence thinning in three branch, E: 2 cluster/branch,

F: 3 cluster/branch, G: 4 cluster/branch, H: 5 cluster/branch
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Table 1 Effect of stem and inflorescences pruning on quantity and quality of tomato F;-hybrid seeds.
Laboratory condition Accelerated aging test
Treatment seed/fruit seed/fruit seed/plant 1000 seeds Germination SG Germination SG
(2 (g) (2) (%) (plants/day) (%) (plants/day)
Stem (S)
NP 105.53 0.0905" 2.88" 0.78" 88.44° 15.77° 31.56" 8.46
1 stem (S1) 101.56 0.1044" 1.30° 0.93" 92.75" 13.88" 46.62" 9.76
2 stem (S2) 108.06 0.1056" 2.14" 0.90" 92.25" 14.55" 40.88" 9.58
3 stem (S3) 107.71 0.1026" 2.58" 0.90" 90.75" 12.15° 39.31%° 8.57
Truss(T)
2 truss (T2) 109.76" 0.1055 1.74° 0.88 92.13 13.70 43.93 10.22"
3 truss (T3) 107.53" 0.1012 2.09b 0.86 91.19 14.54 40.56 g.ogab
4 truss (T4) 96.39° 0.0946 2.43" 0.88 89.13 14.60 35.75 8.12"
5 truss (T5) 109.17" 0.1017 2.63" 0.89 91.75 13.50 38.12 8.95%
Interaction (S x T)
NP T2 115.08 0.0963 3.04" 0.82 91 15.47 28.38 33.89
T3 107.35 0.0940 2.83° 0.77 85 16.21 31.69 33.40
T4 91.60 0.0803 263" 0.75 88 16.12 33.88 34.80
TS 108.10 0.0915 3.01™ 0.78 89 15.27 31.25 34.09
S1 T2 104.13 0.1073 0.77" 0.94 95 13.51 57.31 41.69
T3 103.60 0.1040 120" 0.91 95 14.73 52.69 40.83
T4 95.85 0.1010 1.51%" 0.96 88 14.01 37.88 35.30
TS 102.65 0.1055 1.68°"% 0.91 92 13.27 38.19 36.14
s2 T2  110.80 0.1118 1.54%" 0.91 93 14.14 46.00 38.51
T3  111.28 0.1075 211" 0.89 94 14.93 41.56 37.80
T4 94.40 0.0938 2.34°°%" 0.91 91 16.03 34.31 35.44
T5 115.75 0.1088 2.56"°% 0.91 92 13.10 41.50 36.75
S3 T2 109.05 0.1068 1.62=" 0.86 89 11.70 43.69 36.39
T3 107.90 0.0995 2.22°% 0.89 91 12.30 36.00 34.95
T4 103.70 0.1035 323" 0.91 89 12.24 36.06 34.46
TS 110.18 0.1010 3.24" 0.95 94 12.36 41.00 36.97
F-test
Stem (s) ns sk sksk sk skesk £ skk ns
Truss(T) ok ns ok ns ns ns ns *
SxT ns ns olo ns ns ns ns ns
CV % 10.7 11.32 15.74 6.13 3.84 23.75 23.24 19.24

ns = not significantly, * = significantly different at P<0.05,

SG = Speed of germination (plant/day), NP = No pruning
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Figure 3 Characteristic after pollinate on apical inflorescence
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Abstract

The substitution of wheat flour with orange sweet potato flour (OSPF) on physicochemical properties and
sensory evaluation of bread. The bread made from 10, 20, 30 and 40% OSPF as wheat flour substitution and 100%
wheat flour (control) were produced. The results found that the increasing of OSPF in the wheat flour substituted
bread, the volume, specific volume and springiness (%) of bread were significantly decreased (pS 0.05), but the
density and firmness (N) of bread was significantly increased (pS 0.05). The results of sensory evaluation showed
that bread made from 10% of OSPF presented the highest score of overall acceptance of 7.02. The chemical
characteristics of the bread 10% of OSPF was compositions: 30.31 g moisture, 13.39 g fat, 7.00 g protein, 0.99 g
ash, 0.55 g crude fiber and 47.76 g carbohydrate. Available data provided in this study showed the possibility of

OSPF utilization as wheat flour substitution for increasing dietary fiber in bread.

Keywords: Orange sweet potato flour, Substitution, Bread
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Abstract

The objectives of this study were to study the rearing conditions, management, marketing, problems
and obstacles in raising fattening cattle of smallholder farmers in Phayao Province. Which were divided into 2
groups, consisting of 10 short period cattle fattening farms and 23 long period cattle fattening farms. A semi-
structured interview method was used to collect data and all data were analyzed by descriptive statistics. The
results of this study found the socioeconomic characteristics of two groups that the most of farmers were male
(90.91%) raised fattening cattle as a supplementary occupation (66.67%). Both groups had similar rearing
conditions by raised in intensive systems (100.00%). The majority of breed were Charolais x Thai native
crossbred cattle (78.50%). In marketing, the majority of farmers sold their cattle to Dok Kham Tai fattening
cattle cooperative, Phayao Beef community enterprise and middlemen (69.70%, 18.18%, and 9.09%,
respectively). Characteristics of selling by carcass weight or carcass grade or live weight (87.88%). The income
of fattening cattle was more than 90,000 baht per year (72.73%), satisfaction with the selling price was moderate
(78.79%). In term of SWOT analysis revealed that Strengths: the farmers grouped together to form
cooperatives and community enterprises, can earn household income. Have the skills and knowledge of farm
management. There is a certain market to support it. Weaknesses: farmers are quite old. Little experience,
lack of knowledge in managing various farming. Opportunities: there is an opportunity to export fattening cattle
for sale abroad and increase trade opportunities for farmers to export to neighboring countries such as Lao,
Vietnam and China that will increase trade opportunities for farmers. Threats: lack of production plan, cannot
control quality and production volume. The efficiency of fattening cattle production is of relatively low quality,

the standard does not meet market demand.

Keywords: Fattening cattle, Rearing conditions, SWOT analysis, Phayao province
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Abstract

The purpose of this study was determined the effects of pre-fattening weight on the production
efficiency, data was collected from the farms of local farmers in Phayao Province for 3 production groups: 1)
seventy buffalo average weight 203.111+5.77 kg. 2) sixty-three buffalo average weight 254.84+8.64 kg. 3)
eighty-five buffalo average weight 317.27+21.08 kg. Buffalos were feed with roughages such as rice straw
and napier grass, concentrated feed and water ad libitum. Result shown that group 1 have an average daily
gain (ADG) 1.22+0.07 bester than group 2 1.12+0.07 kg/day and group 3 0.86+0.18 kg/day. The average
profit per production cycle of buffalo group 1, 2 and 3 had a 4,225.66, 6,229.37 and 4,751.18 baht per head,

respectively. Buffalo fattening is another way to earn income for farmers in Phayao province.

Keywords: Fattening, Swamp buffalo, Growth performances
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