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Abstract

Introduction: Medical cannabis is a relatively new field of knowledge that is often misunderstood by the public,
potentially leading to increased misuse for unintended purposes. Enhancing health literacy among health volunteers
is crucial for controlling and preventing the misuse of cannabis in communities. Method: The quasi-experimental
study employed a two-group, pre-test/post-test, and follow-up design to examine the effect of enhancing
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health literacy and preventive behaviors regarding
cannabis misuse. The sample consisted of 81
health volunteers in Bangkok, with 40 for the
experiment group and 41 for the comparison group.
The study was conducted over 12 weeks, comprising
an 8-week intervention period followed by a 4-week
follow-up period. The program included four group
discussion sessions during the 1t to 4™ weeks,
followed by continuous reminders and information
sharing via a group Line application from the 5"to 8
weeks. Data were collected at three points: during
the pre-test, post-test, and follow-up periods, in
the 1%, 8" and 12" weeks, respectively. Questionnaires
were used to assess medical cannabis literacy
and preventive behaviors, which were developed
by the researchers through a literature review.
The questionnaires had a validity of 1.00 and
reliability scores of 0.91 and 0.82, respectively
Data were analyzed using repeated measures ANOVA
and independent t-tests. Results: The mean scores
for health literacy and preventive behaviors regarding
cannabis misuse in the experimental group after the
intervention were significantly higher than both the
pre-experimental phase and the comparison group,
with statistical significance at p <.001. Conclusion:
The program for enhancing health literacy and
preventive behaviors regarding the misuse of
cannabis has been effective in increasing health
literacy and preventive behaviors of the misuse
of cannabis for health volunteers. The program
should be applied to control and prevent cannabis
misuse in community.

Keywords: Health Literacy, Cannabis Misuse,
Health Volunteers
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uni: AsAnefduisufennane (Quasi-Experimental research) ﬁi@qﬂi:mmﬁaﬁﬂmmaum‘[ﬂﬂmsm
MsUszEnFnguLULLRLANLLEDA LI Wa WA ANSTUATLFINADIMNS LazAanssumsmpuiindu sy Taglszund
TﬁmwﬁwuLqumwmﬁaﬁ’mqnmw (Health Belief Model) nnsauLuAa luMSAN¥IASIE ARUATDENN AD LENTELTYY
fifiony 1012 T Fwau 46 au ngunghaldsumsaumalisunsuguAnmanny 3 a5t uaziangfnssunisusinaeims
LazA9NTTUNINATY ADUNAADY NAINITNAADY 2 §UAY waz 3 Ry Wusiusiulpyalaslfuuudssfiungfinssy
MsU3lAAIMIS Lagianssummemeuasinisisuu Ilnssvidayalanliadif Repeated-Measures ANOVA NaMSERAIWLI
AZLUUIRAENGANTSUANTLSTNADIMT LaERINTIUNIINEDLANTEISUNEINISNAGDS 2 FUAH uaznden1snaass 3 ifiou
genhAeumMsneapsatheliliud Aameafiafissdu 05 nmsAnmiiifioiausuuzi mstimsAnmlungussgnedify
dauavpadnisifoudiy ewannlidauafniiannusidosmsuslnaeims wazAanssumemeimangay 9au7vaanss
hanusfildsuluysultudinysen iuld

ANd1AgY: WeAnNTTUAITUSINADINIS, AanTsun1eny, LEnTSEY, NBEUULWHEANMUEDFAUFIAW

Abstract

Introduction: This quasi-experimental research aimed to examine the effect of a Health Belief Model
based intervention on food consumption behavior and physical activity in school-age children. The Health
Belief Model was applied as the conceptual framework for this investigation. The sample consisted of 46
school-age children aged 10-12 years. Participants received three educational sessions based on the health
education program. Measurements of dietary consumption behaviors and physical activity were taken at
three intervals: pre-intervention, 2 weeks post-intervention, and 3 months post-intervention. Data were
collected using assessment forms designed to evaluate dietary consumption and physical activity
behaviors in school-age children. Statistical analysis was conducted using Repeated-Measures ANOVA. The study
results indicated that the average scores for food consumption behavior and physical activities of school-age
children after the 2-week experiment and after the 3-month experiment were significantly higher than before
the experiment at the statistical significance level of .05. This study suggests that further research should be
conducted with a sample group of caregivers of school-age children to develop appropriate knowledge about
food consumption and physical activities among caregivers. Additionally, caregivers should be able to apply
the knowledge gained to their daily lives.
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Abstract

Background: Consumption of water from automatic water dispensers for people in municipal areas is
an easily accessible and convenient channel for consumers. The quality of water from automatic water
dispensers is very important because the presence of contaminants in water, as well as the substandard
sanitary and environmental conditions of automatic water dispensers, will affect the cleanliness of the
water and the safety of consumers’ health. Objectives: 1) To evaluate the physical, chemical, and biological
qualities of drinking water from an automatic drinking water dispenser. 2.) To assess the environmental
sanitation conditions around the location of the automatic drinking water dispenser in the municipality area,
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atotal of 15 samples. Methods: This research is a survey
study. Data were analyzed using descriptive statistics
consisting of frequency, percentage, and mean.
Results: When compared to the Ministry of Public
Health's standard for drinking water from the automatic
drinking water dispensers, the results showed that the
physical quality of drinking water samples was clear
and odorless, with a pH value of between 6.0 and 7.6.
Ten dispensers met the required standards (66.7%),
while 5 water dispensers (33.3%) did not pass. The
chemical quality of the water passed the standard
criteria for all 15 water dispensers. Analyzing biological
water quality found that drinking water samples were
contaminated with coliform and fecal coliform in 7
and 1water dispensers (46.7% and 6.7%), respectively,
and no Escherichia colicontamination was found. In
addition, based on the results of the evaluation of the
environmental sanitation conditions of the automatic
drinking water dispensers, it was found that all 15
water dispensers (100%) did not have records of water
tank cleaning and did not have business licenses
attached. As for the location, 13 water dispensers
(86.7%) were less than 10 meters from dusty areas.
Conclusions: Therefore, the information from this
research can be used to improve the environmental
sanitation and water quality of automatic drinking

water dispensers in municipal areas.

Keywords: Contamination, Drinking water quality,
The automatic drinking water dispenser, Sanitary
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Abstract

Background: Coronary CT angiography (CCTA) is a first line investigation in patients with suspected
coronary artery disease. Heart rate control using beta blockers and ivabradine improves the image quality
and diagnostic accuracy of CCTA. Objective: To establish the efficacy of Metoprolol vs Metoprolol plus
lvabradine one hour before CCTA for the heart rate reduction and thus improving CCTA quality. Methods:
Patients undergoing CCTA meeting inclusion criteria were randomized into three groups. Arm | was administered
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metoprolol 200 mg., Arm Il was administered
metoprolol 200 mg. plus ivabradine 2.5 mg. while Arm [lI
was administered metoprolol 200 mg plus ivabradine
5 mg. one hour before scan. Blood pressure, heart
rate before, during and after scan were recorded.
Results: A total of 72 patients were included in the
study, 24 patients in each group. Target heart rate
of <65 bpm was achieved in 95.8% of Arm Ill. Heart
rate reduction in Arm | was 17.63+£6.48, in Arm |l was
20.38+6.66 and in Arm Il was 22.21+7.06 (p=0.06).
CCTAimage quality with Arm Il had high diagnostically
coronary segments imaging compared to Arm | and
Il. Conclusion: Metoprolol and ivabradine 5 mg. are
an established effective heart rate reducing agent
and good image quality in patients undergoing CCTA.

Key words: Coronary CT angiography, ivabradine,

metoprolol
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a15199 3: Sopazuaediinsindduiinnwnanadanialalid artifact

artery | LM(%) LAD (%) LCX(%) RCA(%)

group Proximal Mid Distal | Proximal [ Mid | Proximal Mid Distal
M 95.8 917 875 87.5 87.5 917 83.3 70.8 917
M+IV25 958 917 917 917 917 917 83.3 83.3 917
M+ V5 100 100 917 917 100 917 95.8 917 917

Fpehemwild artifact

ApeNNNWAd artifact
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Abstract

This study aimed to analyze the confirmatory factors and examine the consistency of the structural
model of operational components in a community hospital experiencing a severe financial crisis in
Songkhla Province. The sample consisted of 125 hospital personnel selected through systematic random
sampling from the hospital’s staff list at defined intervals. Data were collected using a self-administered online
questionnaire consisting of four main components. The data were analyzed using descriptive statistics, path
analysis, and structural equation modeling (SEM).The findings revealed that the operational components of
the community hospital comprised four factors ranked by factor loading from highest to lowest: 1) Strategic
leadership, 2) Knowledge management, 3) Resource management, and 4) Public relations and image. The model,
after adjustment, showed a good fit with the empirical data, with fit indices as follows: X2 = 1.03 (df = 1,
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p = 0.403), GFlI = 0.99, AGFI = 0.99, SRMR = 0.05,
and RMSEA = 0.01. It is recommended that hospital
administrators utilize the findings to improve hospital
operations, beginning with enhancing knowledge
management processes and reviewing operational
strategies. Doing so will contribute to guiding the
hospital out of its severe financial crisis and toward
more sustainable management.

Keywords: Financial crisis of community hospitals,
Confirmatory factor analysis, Operations of community
hospitals, Structural Equation Modeling (SEM)
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Abatrat

Introduction: Obesity is an important problem in the Thai public health system, same as the global
situation where the incidence has increased rapidly following the COVID-19 outbreak. Objective: This study
aimed to assess health status, evaluate exercise and nutrition and compare the understanding of exercise
and nutrition for controlling healthcare among adolescents in new normal life. Method: The sample group
consisted of 112 adolescents living in university dormitories. The research instrument was a data recording
from consisting of personal information, physical and mental health information, and the information of
perceiving about exercise and nutrition. The descriptive cross-sectional study was designed, and the factors
were analyzed using descriptive and inferential statistics at the significance level of .05. Result: The aged
at 18-21 years adolescents who lived in dormitories were 78 females (69.64%) and 34 males (30.36%). It was
found in 73 cases, 65.18% within the normal weight (BMI < 18.5-22.9). The prevalence of overweight (BMI >
23.0) was found nutrition awareness were related to overweight problem, which was found to be statistically
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significant. Conclusion: The prevalence of obesity and overweight among adolescents who live in
dormitories is related to sedentary behavior, lack of adequate exercise and nutritional imbalance. The above
factors are all related to the lifestyles of overweight adolescents, that occurred after the COVID-19 outbreak
situation. This affects health problems, especially overweight and obesity. Addressing these issues requires
a multifaceted approach, including educational programs that promote physical activity and healthy eating
habits. Additionally, implementing structured routines and support systems within dormitory setting could

help mitigate the risk of obesity and encourage healthier lifestyle choices among adolescents.
Keyword Overweight or obesity, Adolescents, New normal life, Exercise, Nutrition
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ra = Rank biserial correlation
t° = paired t-test
ADU/AAY = ApuMSTRANNS/MasnsHANNS
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s ANREY SD r tb p-value effect size
ADU/HAY ADU/HAY

A1550U5EN1U1%15A5Y 3 &

UYse1n339u (n=112) 3.04/4.44 1.05/0.55 0.96 13.2 <001 1.24
L‘Wﬂ‘ﬁﬂjﬁ (n=74) 299/4.45 110/0.57
WWAB1Y (N=38) 3.18/494 0.94/0.50

A155UUsENIUDIR5HDLE

Yse1n5591 (n=112) 2.68/4.44 116/0.60 0.98 15.4 <001 145
VAR (N=74) 2.67/4.46 1.20/0.64
WWABNY (N=38) 2.71/4.41 1.06/0.50

A530YsENIUDIN5DEINAUAA

Uszrngsin (n=112) 292/4.48 114/0.06 0.99 17.6 <001 lLer
LWEIEDS (N=74) 2.85/4.42 1.08/0.63
WWAEY (n=38) 213/4.62 1.26/0.51

Aslaisudsenuamshiiluduuazaaiaaiansaage

Use81n5591 (n=112) 2.62/4.53 0.96/0.50 1.00 19.0 <001 1.80
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faus Anady SD re t p-value effect size
ADU/HAY ADU/HAY
VWAREDS (N=74) 2.59/4.45 0.93/0.50
LWEBI8 (N=38) 274/4.71 1.02/0.48
ms'(ai%’nﬂszmummsﬁﬁLuilmazafﬂmag\a
U5281n55791 (n=112) 2.64/454 1.04/0.50 0.98 16.9 <001 159
VAANE]S (N=74) 259/4.47 0.95/0.50
WAKNY (N=38) 276/4.68 1.02/0.48
anslaisuysznuasasiufifishanage
Useng3id (n=112) 2.64/453 1.04/0.05 097 16.5 <001 156
VAANE]S (N=74) 2.69/4.47 1.06/0.50
WANNY (N=38) 2.53/4.65 0.99/0.49
AssuYsEmIuDImIsTinaARaY
Useng3Id (n=112) 292/454 115/0.50 095 13.3 <001 126
VAARE]S (N=74) 2.81/4.50 1.12/0.50
ALK (N=38) 3.18/4.62 1.19/0.50
MssuUsENIURnLazuald
Useng3id (n=112) 3.02/4.46 1.03/0.50 097 14.3 <001 135
VAANE]S (N=74) 3.08/4.54 1.05/0.50
WWAKE (N=38) 2.88/4.29 0.98/0.46
AssuYsemuifituslulafin
Useng3id (n=112) 2.53/4.41 0.92/0.49 100 20.3 <001 191
VAANE]S (N=74) 2.55/4.46 0.94/0.50
WWAKY (N=38) 2.47/4.29 0.90/0.46
ra = Rank biserial correlation
t° = paired t-test
ADU/AAY = AauMsTRANUS/MasnsTHANLS
a15197 5 LLami”Jaé“iJ‘*?iéqNaGia‘waﬁﬂii:uqvmwﬁmmiaaﬂﬁwﬁqmyLLazTﬂﬁuWﬂﬂs
gads B Beta SE VIF Toler- T p-value
ance
Intercept 2939 0.242 12.129 <001
218 0.091 0.198 0.041 115 0.872 2.253 0.027
Andulaniy -0.018 -0.225 0.008 130 0.767 -2.397 0.018
Auupanngnd -0.377 -0.871 0.086 133 0.754 -4.406 <001
gﬂﬂi%%lﬂiﬂ'\ﬁu 0.169 0.390 0.080 127 0.788 2102 0.038
DIRITLASUY
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fans B Beta SE VIF Tolerance T p-value

Lifadalsanis 0.248 -0.225 0.008 1.30 0.767 2.764 0.007
nnalaluge 6
WWau (W.2. - .2.)

Durbin-Watson =173, R= 0612, R2 = 0.375, F = 452, Sig. of F = 0.001, p <.05

Yadundenasiangfinssuguainaiunisaanfiiaeniguaslasuinis
FENTAATIzinnnuwyiAn Jaduupeny Aiuianiy ASANLIANDERR N1SSUYTEMUIAAN-21M19L85%
WNBANSLASNETDAANAYN LAy AMslaifiedalsaluszuumadiumelalugig 6 1Hou (We1suisiug1ou) sananangfingsd

>
=1

FuANAINATERAMAaAELaElNEIIANS Tagaunsaluuaunsanaay lRaT
AUAITWYINTOIASLLUUAD
Yy = 2939 + 0.091X1 - 0.018X2 - 0.377X3 + 0.169X4 + 0.248X5
NUANTWEINTOIAZLLUUINATTIN
Z =0.198ZX1-0.225ZX2 - 0.817ZX3 + 0.390ZX4 + 0.574ZX5
o X, =88
X, = Ayiluianig
X, = MsALLLPANDTDE
X, = M3sudsenuianfiu-omsiasuiismsiasuaegidudi
X, = msludadslsaluszuumadiumelalugig 6 o (uwouieiugnomw)
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Abstract

De Quervain tenosynovitis is a condition commonly found in patients presenting with wrist pain.
The initial treatment typically involves rest, splinting, medication, and physical modalities. However, some
patients do not show a favorable response to these treatments. In this report, we present two patients
with chronic tenosynovitis of the first dorsal compartment whose condition did not improve with initial
treatment. Both patients received ultrasound-guided injection with 1.5-2 ml 25% dextrose therapy
(50% dextrose 0.75-1 ml + 1% lidocaine 0.75-1 ml) as their treatment. Their condition significantly
improved, eliminating their symptoms to the point of almost complete resolution, allowing them
to be able to return to their daily activities. Therefore, dextrose prolotherapy could be considered
as a treatment option for de Quervain tenosynovitis.

Keywords: De Quervain disease, tenosynovitis, prolotherapy, dextrose, case reports

Introduction

De Quervain tenosynovitis is a stenosing tenosynovitis affecting the first dorsal compartment of
the wrist.! It causes patients to experience pain on the radial side of their wrist and is often exacerbated
during grasping and ulnar deviation of the wrist. De Quervain tenosynovitis is a common condition with a
prevalence ranging from 0.49-3.7% in the general population, most frequently affecting women than men.2*
Various treatment options can be used in de Quervain tenosynovitis, with conservative management
being the primary approach. This involves advising patients to limit wrist usage, prescribing non-steroidal
anti-inflammatory drugs (NSAIDs), applying thumb splints® and, using physical modalities.>® However, not
all patient's symptoms improve with conservative management and may need injection therapy as their
treatment. Steroids are the predominant injectable treatment, although there are side effects in some cases.”

Over the past few years, there has been an increasing use of dextrose prolotherapy for treating
chronic musculoskeletal pain. Dextrose prolotherapy induces inflammatory response at the injection site to
promote natural healing and regeneration of connective tissue. The concentration of dextrose use in clinical
practice typically ranges from 12.5% to 25%, with higher concentrations associated with enhanced tissue
healing but also provoking greater inflammation. Several studies support the use of dextrose prolotherapy
in the treatment of tendinopathy, such as lateral epicondylitis, rotator cuff injury, achilles tendinosis, and
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patellar tendinopathy. However, evidence regarding its effect on de Quervain tenosynovitis remains limited.®
This report aims to propose the use of dextrose prolotherapy in patients with de Quervain tenosynovitis.

Method
This case report follows the Case Reports (CARE) guidelines® The study has been granted exemption
from ethical review by the Institutional Research Ethics Board.

Case presentation 1

A 57-year-old female patient with a medical history of thyroid cancer, which has been in
remission since undergoing surgery five years ago, presented with right wrist pain for the past 1 year and
3 months. Her symptoms began after a fall when she landed on her wrist. She was diagnosed with
de Quervain tenosynovitis and received physical therapy with laser, shockwave, and exercise therapy as
part of her treatment regimen. She was also prescribed NSAIDs and pregabalin 75 mg/day. Additionally,
she underwent two steroid injections with 10 mg triamcinolone acetonide into the first dorsal compartment
twice, 6 months and 10 months ago. However, her symptoms only improved for a period of 2-3 months after
the injection. She continued to experience persistent wrist pain with use. Physical examination revealed
marked tenderness over the radial styloid and a positive Finkelstein test. Further magnetic resonance imaging
findings showed no evidence of flexor or extensor ligament tear in the wrist.

The patient underwent treatment with ultrasound-guided injection of 1.5 ml 25% dextrose therapy (50% dextrose
0.75 ml + 1% lidocaine 0.75 ml). The skin was then sterilized with an antiseptic agent, and a linear array transducer
probe was used to scan the marked area in the short axis (Figure. 1). We used an out-of-plane approach injection by
injecting a 25-gauge needle into the first extensor compartment, with the needle tip positioned between the tendon
and the sheath (Figure. 2). Four injections were administered with a one-month interval between each injection.
She experienced minimal discomfort at the injection site for a few days following each injection and no
other side effect was reported. Her symptoms gradually improved to the point that she experienced minimal
pain and was able to discontinue NSAIDs and pregabalin. A one-year follow-up examination post-injection

revealed no recurrence of pain.

Figure 1. Transverse probe position over the 15t dorsal compartment of wrist with the out of plane
injection technique.
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(A) (B)
Figure 2. (A) Axial view of the 1st dorsal compartment of wrist (B) Tendon slip (T) which abductor pollicis

tendon and extensor pollicis brevis tendon slips could not be individually identified, tendon sheath
(green line), and needle tip (white arrow).
Case presentation 2

A 57-year-old female patient with no significant medical history presented with left wrist pain
that had persisted for the past 1 year and 3 months. The pain gradually worsened over time with
no history of trauma. She was diagnosed with de Quervain tenosynovitis and received treatment of
physical therapy with laser and NSAIDs consistently. Moreover, she received steroid injection with 10 mg
triamcinolone acetonide into the first dorsal compartment 5 months ago, but the effect only lasted for
3 months. Physical examination showed marked tenderness over the radial styloid and a positive Finkelstein
test. Further ultrasound findings were unremarkable with no tendon abnormalities.

The patient declined further corticosteroid injections and was not yet willing to undergo surgery. As an
alternative, she received an ultrasound-guided injection consisting of 2 ml of 25% dextrose solution, prepared
by combining 1 ml of 50% dextrose with 1 ml of 1% lidocaine. Following the initial dextrose injection, the
patient reported a 50% reduction in pain and subsequently decided to continue with dextrose prolotherapy.
She received a total of 3 injections of dextrose therapy with an interval of 1-2 months apart. The patient
reported minimal discomfort at the injection site for a few days following each injection and no other side
effect was noted. Four-month after the final injection, at a follow-up visit, her symptoms had significantly

improved to the point that she was able to return to her daily activities without disruption from pain.

Discussion

The standard treatment for de Quervain tenosynovitis typically begins with conservative treatment,
involving rest, splinting, and use of NSAIDs.! Physical modalities such as ultrasound, laser® and shockwave®
are also used to alleviate patient discomfort. For patients who do not respond to conservative treatment,
physicians often turn to use steroids as their next step management by injecting them into the first
dorsal compartment of the wrist. Studies have shown that steroid injections are effective in reducing
pain; nonetheless there are some patients who experience side effects from the use of steroids such as
flare reaction, skin hypopigmentation, superficial thrombophlebitis,” fat atrophy and tendon rupture.’

Over the past two decades, there has been an increasing trend of using dextrose prolotherapy to
treat chronic musculoskeletal pain. Previous research has shown that dextrose prolotherapy is effective
in treating various painful conditions including tendinopathies, knee and finger joint osteoarthritis and
spinal or pelvic pain resulting from ligament dysfunction.®

However, the use of dextrose prolotherapy in treating de Quervain tenosynovitis is still limited. Chen

and Yuan® have reported a case of a 62-year-old female patient presenting with right wrist pain and was
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diagnosed with de Quervain tenosynovitis with
intersection syndrome. Despite receiving steroid
injections initially, her pain improved for only
2 months, therefore she subsequently received an
injection of 4 ml mixture of 1% lidocaine and 12.5%
dextrose. Following the injection, her pain score
reduced for approximately 2 months, thus she
repeated the injection every 2-3 months. Siampa and
Tan' have reported a case of a 49-year-old female
patient with right wrist pain for the past 1.5 years.
She was diagnosed with de Quervain tenosynovitis
and has underwent dextrose prolotherapy as part
of her treatment. This study concluded that the
use of dextrose prolotherapy provides a favorable
prognosis for relieving symptoms. Both cases have
not reported any serious adverse effects from the
use of dextrose prolotherapy. In 2024, Zora and
Bayrak®® have conducted a retrospective study
comparing the injection of 4 ml of 12.5% dextrose
prolotherapy with steroid injection in patients with
de Quervain's tenosynovitis. The results showed that
dextrose prolotherapy was effective in reducing
pain and improving functional scores at both 2 and
6 weeks after injection. However, steroid injection
resulted in significantly greater pain reduction and
functional improvement compared to prolotherapy
at both time points.

The outcome of this case report corresponds
with three previous ones, indicating that dextrose
prolotherapy effectively reduces pain in de Quervain
tenosynovitis. The discrepancy between this report
and the previous ones lies in the concentration
and volume of dextrose used and follow-up period.
These two cases use 25% dextrose at 1.5-2 mland a
longer follow-up period up to a year post-injection,
allowing for a more comprehensive assessment
of the treatment. This ensures that dextrose
prolotherapy may have a long-term effect in treating
de Quervain tenosynovitis. Regarding the side
effects of dextrose prolotherapy, they are consistent
with earlier studies. ™ Only post-injection soreness
lasting 2-3 days has been reported, with no other
serious adverse events.®

The cause of de Quervain tenosynovitis
can arise from various causes such as trauma,

increased frictional forces, anatomical abnormalities,

biomechanical compression, repetitive microtrauma
and inflammatory diseases. These factors lead to
thickening of the extensor retinaculum in the first
dorsal compartment of the wrist, resulting in an
increased frictional force on the abductor pollicis
longus and extensor pollicis brevis tendons during
movement. This eventually results in degenerative
changes causing subsequent pain.t

Even though the mechanism of dextrose
prolotherapy still remains controversial, several
studies have found that hyperosmolar dextrose
stimulates tissue repair by triggering an inflammatory
cascade that promotes connective tissue healing 8
In vitro studies have demonstrated that increasing
extracellular dextrose concentration stimulates
the secretion of multiple growth factors, including
platelet-derived growth factor, transforming growth
factor ,3, epidermal growth factor, basic fibroblast
growth factor, insulin-like growth factor, and
connective tissue growth factor. These growth factors
contribute to the repair and strengthening of
connective tissues. Additionally, studies indicate
that dextrose injections promote ligament
enlargement, tendon hypertrophy, extracellular
matrix production, fibroblast proliferation, and
repair of articular cartilage defects.? It may be
possible that the reduction of pain experienced
by patients in this report could be resulted from
enhancing tendon healing through the mechanism

of dextrose prolotherapy.

Conclusion

Dextrose prolotherapy may be considered as
an option for treating de Quervain tenosynovitis.
However, there are limited reports of its use in
de Quervain’s disease. Further research, ideally
through randomized controlled trials or cohort
studies is needed to establish stronger evidence
onthe use of dextrose prolotherapy in de Quervain

tenosynovitis patients.
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Abstract

Introduction: Tooth loss has a profound impact
on overall health and quality of life in older adults.
Objective: This study aimed to investigate the
prevalence of having at least 20 functional permanent
teeth, analyze factors within the ecological model, and
explore the relationship between these ecological
factors and the retention of at least 20 functional
permanent teeth in older adults in Bangrak Subdistrict,
Mueang District, Trang Province. Methods: An
analytical cross-sectional study was conducted
among 270 older adults. Data was collected through
interviews and oral health assessments. Results:
Of the participants, 37.41% had at least 20 functional
permanent teeth, with an average of 15.17 teeth
per person (SD=9.03). Significant individual-level
factors associated with having at least 20 functional
permanent teeth included age and perceived oral
health problems. Participants aged 60-74 years were
2.08 times more likely to have at least 20 functional
permanent teeth than those aged 75 and above
(95% Cl: 1.12-3.85). Those who did not perceive
difficulties in eating or chewing were 219 times more
likely to have at least 20 functional teeth (95% Cl:
1.28-3.73), while those who did not report speech or
pronunciation problems were 4.14 times more likely
to have 20 or more teeth (95% Cl: 1.55-11.06). After
adjusting for potential confounding factors, only
age remained significantly associated; participants
aged 60-74 years were still more likely to have at
least 20 functional permanent teeth than those
aged 75 and above, with an adjusted odds ratio of
193 (95% ClI: 1.01-3.71) Conclusion: Only 37.41% of
older adults had at least 20 functional permanent
teeth, with an average of 1517 permanent teeth per

person. Significant individual-level factors associated

with having at least 20 functional permanent teeth
included age and perceived oral health problems,
particularly difficulties in chewing and speaking. Age
was a key predictor of functional permanent tooth
retention, while awareness of oral health issues
played an important role in preventing or delaying
tooth loss. Tooth loss clearly impacts daily quality
of life, especially in terms of eating and com-
munication. Therefore, promoting awareness of the
consequences of tooth loss and improving access
to proactive dental care services are essential to
sustainably maintain oral health and overall quality

of life among older adults.

Keywords: Older Adults, Ecological Model Factors,
the Prevalence, Retention of at Least 20 Functional
Permanent Teeth
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Abstract

Colonoscopy stands as a pivotal diagnostic and therapeutic procedure for the detection and management
of colorectal diseases in the expanding geriatric population. With the continuous growth of this demographic,
the importance of colonoscopy within this age group becomes increasingly paramount. Nevertheless, geriatric
patients often present with comorbidities such as cardiovascular disease, renal dysfunction, and electrolyte
imbalances. necessitating meticulous consideration during the bowel preparation process. This article delves
into the intricacies of achieving a balanced bowel preparation in this population, with a particular emphasis
on the intricate interplay between electrolytes, acid-base disturbances, and anesthetic considerations.

Effective bowel preparation is instrumental in ensuring a clear visualization of the colon during
colonoscopy. Methods encompass dietary modifications, laxative administration, and enemas. Monitoring
electrolyte levels and customizing preparation regimens for each patient are critical to forestall
the development of electrolyte imbalances. Implementing strategies such as hydration protocols, regular
monitoring, and judicious supplementation tailored to individual needs can mitigate the risks.

Furthermore, geriatric patients are inherently susceptible to acid-base disturbances during bowel
preparations. Regular monitoring of arterial blood gases and the implementation of appropriate
management strategies, including addressing underlying causes and adjusting bowel preparation agents,
are pivotal in preserving acid-base equilibrium.

In addition, the delivery of anesthesia to geriatric patients necessitates a personalized approach
that takes into account age-related physiological changes and comorbidities. Patient education,
interdisciplinary collaboration among specialists, and vigilant monitoring form the cornerstone of

ensuring patient safety throughout the anesthesia administration process.
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Key Points:
Balancing bowel preparations in geriatric
patients undergoing colonoscopy is crucial
for optimal outcomes and patient safety.
Improved management of bowel preparations
in geriatric patients can lead to better out-
comes and enhanced safety in colonoscopy
procedures for the elderly population.
Electrolyte balance should be carefully
monitored and maintained to prevent
complications such as hyponatremia or
hypokalemia.
Acid-base disturbances during bowel
preparations should be managed to maintain
physiological stability and reduce the risk
of adverse events.
Anesthesia considerations in geriatric patients
require individualized approaches based on
comorbidities and procedural requirements.
Pre-procedure evaluation, risk assessment,
and close monitoring during and after the
procedure are crucial for optimizing patient
outcomes.
A multidisciplinary approach involving
gastroenterologists, anesthesiologists,
and geriatric specialists is essential for
developing tailored bowel preparation plans.
Clear communication, patient education,
and understanding the specific needs of
geriatric patients contribute to a positive

patient experience and improved compliance.

Introduction

Colonoscopyisa crucial diagnosticand therapeutic
procedure for the detection and management of
colorectal diseases in geriatric patients! As the geriatric
population continues to grow, the importance of
colonoscopy in this age group becomes increasingly
significant. However, ensuring optimal bowel
preparation in geriatric patients poses unique
challenges.?

Geriatric patients commonly have comorbidities,
such as cardiovascular disease, renal dysfunction,®

and electrolyte imbalances, which require careful
consideration during the bowel preparation
process.* Adequate bowel preparation is essential
for maximizing the diagnostic yield of colonoscopy,
as poor bowel cleanliness can lead to missed lesions
and suboptimal examination quality.®

Despite the recognized importance of bowel
preparation, achieving optimal cleansing in geriatric
patients can be challenging Age-related physiological
changes, including decreased gastrointestinal
motility and altered drug metabolism, can impact
the effectiveness and safety of bowel preparation
agents.® Moreover, the balance between achieving
sufficient bowel cleansing and avoiding electrolyte
disturbances, fluid shifts, and other adverse effects
must be carefully managed in this vulnerable patient
population.”

This article aims to explore the importance of
colonoscopy in geriatric patients and highlight the
need for adequate bowel preparation. It will delve
into the challenges involved in balancing bowel
preparations in this specific population, focusing on
theintricate interplay between electrolytes, acid-base
disturbances, and anesthetic considerations. By
understanding these factors, healthcare professionals
can develop strategies to optimize bowel preparation
outcomes while minimizing the potential risks in

geriatric patients undergoing colonoscopy.

Understanding Bowel Preparations for
Colonoscopy

Bowel preparation is a critical step in colonoscopy
to ensure a clear visualization of the colon and
accurate detection of abnormalities.® It involves
the use of pharmacological agents to cleanse the
bowel and eliminate fecal material, allowing for
better visualization of the colonic mucosa. There
are three primary methods of bowel preparation,
such as dietary modification involves the reduction
of dietary waste by consuming less indigestible or
waste-producing food, laxative administration is
employed to cleanse the colon, effectively reducing
the presence of residual fecal matter,and enemas,
although administered differently by various
healthcare providers, serve the purpose of promoting

colon cleanliness.’?
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Commonly Used Bowel Preparation Methods

Avariety of laxative agents are currently utilized for bowel preparation, each exhibiting different levels of
efficacy and patient tolerability, as demonstrated in clinical studies. Commonly employed regimens include
polyethylene glycol (PEG) in varying volumes (4 L, 2 L, and 1 L), including newer low-volume formulations; PEG
combined with citrate, bisacodyl, or ascorbate (Asc); magnesium citrate with sodium picosulfate (MCSP);
trisulfate-based solutions containing magnesium sulfate, sodium sulfate, and potassium sulfate (collectively
referred to as oral sulfate solution, or OSS); and sodium phosphate (NaP) (Table 1).

Additionally, Kang et al., has shown that OSS is well tolerated, particularly among older adults. Compared
to 2-L PEG/Asc, OSS was associated with higher patient satisfaction and better tolerability, with no significant
changes observed in laboratory values either immediately after or one week post-colonoscopy. Similarly,
Park et al. found both OSS and 1-L PEG-Asc to be effective, safe, and well tolerated, with OSS demonstrating
fewer intraluminal bubbles and slightly higher patient satisfaction. In patients aged 65 years and older,

no clinically meaningful laboratory abnormalities were identified in either group.

Table 1 Comparison table of the commonly used bowel preparation methods based on, volume, mechanism,
efficacy, safety, and tolerability.

Preparation| Volume | Mechanism of Action Efficacy Safety Tolerability
Method Required
4-L PEG 4 liters Osmotic water High, Safe for most, Low - large
retention, promotes especially minimal fluid/ | volume and taste
peristalsis®® effective in | electrolyte issues’®
right colon® [ shifts; suitable
for elderly'®
2-L PEG + 2 liters Osmotic + stimulant or | High'® Generally safe; | Moderate - better
Additives ascorbate-enhanced some concern |than 4-L PEGY
cleansing®® with renal
patients!®
1-L PEG with 1 liter High osmotic load via Very high Mild changes in | High - improved
Ascorbate ascorbate, stimulates (>90% electrolytes;?° taste and
water retention and success)'® hypokalemia compliance!”
bowel movement?® risk in high-risk
patients?
Magnesium ~300 mL [ Stimulant + osmotic Effective® Avoid in renal Moderate to high
Citrate + + water action, increases impairment, - smaller volume,
Picosulfate peristalsis and fluid CHF, peptic but possible Gl
(MCSP) secretion? ulcers; may discomfort™
cause mucosal
irritation®
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Preparation | Volume Mechanism Efficacy Safety Tolerability
Method Required of Action

Oral Sulfate | ~500 mL + | Osmotic (magnesium, High - good | Well tolerated in | High - fewer

Solution water sodium, potassium quality elderly; bubbles, good
(OSS) sulfates), draws water cleansing® | minimal lab patient
into bowel changes;'® avoid satisfaction?

in severe renal

impairment?

Sodium ~90-120 mL | Hyperosmotic agent, Effective Risk of Moderate -

Phosphate (split dose) [ causes significant fluid dehydration, smaller volume,

(NaP) shift into bowel® electrolyte better taste,
imbalance, but safety

nephropathy; use | concerns?

with caution?®

Importance of electrolyte balance in bowel preparations

Ensuring proper electrolyte balance is of utmost importance when administering bowel preparations,
especially in geriatric patients who may already be dealing with underlying electrolyte irregularities. Excessive
fluid loss during the bowel preparation process can result in disruptive electrolyte imbalances, including
hyponatremia, hypokalemia, or dehydration. Furthermore, geriatric patients tend to be more vulnerable
to acid-base disturbances due to a combination of age-related physiological changes, comorbidities, and
the potential for polypharmacy. Bowel preparations, like PEG solutions, can induce shifts in bodily fluids
and disrupt the delicate acid-base balance, potentially causing metabolic acidosis or alkalosis. Therefore,
it is imperative to comprehend the likelihood of electrolyte abnormalities and acid-base disturbances in
geriatric patients undergoing bowel preparations, as this awareness is pivotal for their proper monitoring

and subsequent management.

Anesthetic Considerations

Clear communication with geriatric patients and their caregivers is vital to ensure their understanding
of the bowel preparation process and its importance. Patient education should cover topics such as
medication management, dietary modifications, fluid intake, and expectations regarding the procedure.
Providing written instructions and addressing any concerns or questions can help improve patient
compliance and overall satisfaction.?

Collaboration among gastroenterologists, anesthesiologists, and geriatric specialists should work
together to develop comprehensive management plans that address the unique needs and challenges of this
patient population. Geriatric patients pose unique challenges due to age-related physiological changes,
comorbidities, and altered drug metabolism. Factors such as reduced physiological reserve, heightened
medication sensitivity, and a higher prevalence of cardiovascular and pulmonary conditions necessitate
careful consideration during anesthesia administration.?”

A thorough preoperative assessment of comorbidities is crucial to evaluate the patient's overall
health status and assess the potential impact on anesthesia. Conditions such as cardiovascular diseases,
pulmonary disorders (e.g., chronic obstructive pulmonary disease, COPD), renal dysfunction, and
neurologic conditions should be meticulously evaluated to determine their implications for anesthesia

management.
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Customizing anesthesia techniques is crucial
to meet the unique needs of individual patients,
taking into consideration factors such as procedural
requirements, patient comfort, and safety. Moderate
sedation, also referred to as conscious sedation,
employs medications to induce a state of reduced
consciousness and pain sensation, while ensuring
the patient remains responsive to verbal or tactile
stimuli. This method is suitable for brief or less
invasive colonoscopy procedures.”®

In contrast, general anesthesia results in
complete unconsciousness and the loss of protective
reflexes. It is commonly employed for intricate or
prolonged procedures, such as colonoscopies with
multiple interventions. Although not frequently
used for colonoscopies, general anesthesia may
be the preferred choice for patients with airway
abnormalities or those at a high risk of aspirating
stomach contents. This type of anesthesia induces
complete unconsciousness, and as breathing is
compromised, a breathing tube, ventilator, and
inhalation anesthetic are utilized.?

In most cases, sedation is preferred during
colonoscopy and typically involves a combination
of agents to achieve both analgesia and anxiolysis.
Sedation can be categorized into several levels: mild,
moderate, and deep sedation®° Most colonoscopies
are performed under moderate sedation, which
helps reduce patient discomfort and improve
procedural outcomes. In elderly patients, commonly
used sedatives include propofol and opioids,
administered in adjusted doses based on age-related
physiological changes.3 Under moderate sedation,
patients remain partially conscious, often sleeping
through the procedure and retaining little to no
memory of the event. Although this approach
generally involves lower doses than deep sedation, it still
provides adequate comfort with a reduced risk of
hypotension or respiratory depression.3?2 However,
some patients may experience mild discomfort, as
they are not completely unconscious.

Vigilant monitoring is essential to detect and
manage potential complications. Continuous
monitoring of vital signs, including electrocardiography,
heart rate, blood pressure, oxygen saturation, and

end-tidal carbon dioxide, is crucial®® Ensuring adequate

anesthesia depth and employing appropriate airway
management techniques, such as endotracheal
intubation or supraglottic airway devices, should
be readily available. Post-procedure care requires
specific attention to fluid and electrolyte balance,
pain management, and recovery from anesthesia.

In geriatric patients undergoing bowel preparation
for colonoscopy, close monitoring of electrolyte
levels is essential to prevent complications arising
from potential imbalances. Key electrolytes-sodium,
potassium, magnesium, and calcium-are vital for
maintaining cellular function, neuromuscular activity,
and fluid balance. Disruptions in these electrolytes
can result in a range of adverse effects, including
cardiac arrhythmias, muscle weakness, cramps,

neurological disturbances, and seizures.3

Balancing Electrolytes in Bowel Preparations
Close collaboration between healthcare providers,
including gastroenterologists, anesthesiologists, and
nursing staff, is essential to ensure vigilant electrolyte
monitoring, appropriate supplementation, and timely
intervention in the event of imbalances during bowel
preparations for geriatric patients. By implementing
these strategies, the risk of electrolyte disturbances
can be minimized, optimizing the safety and

effectiveness of the colonoscopy procedure.®

Strategies for maintaining electrolyte balance

Patient assessment and education: A compre-
hensive evaluation of the geriatric patient's medical
history is crucial, with a focus on existing conditions
such as heart disease, kidney issues, and electrolyte
imbalances. An individualized approach should be
employed to tailor the preparation regimen to the
patient's specific needs and risks, minimizing the
potential for electrolyte disruptions. Furthermore,
patient and caregiver education is essential,
emphasizing the significance of maintaining
adequate hydration and adhering to clear liquid
diets during the preparation process to prevent
excessive fluid loss.3

Proper hydration protocols: Geriatric patients
should receive appropriate fluid intake before,
during, and after bowel preparations to maintain

hydration status. Oral hydration with clear fluids
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or intravenous fluids may be necessary in cases of
significant dehydration or renal impairment.3’

Monitoring and supplementation of electrolytes:
Regular monitoring of electrolyte levels, including
pre-procedure assessments, is crucial. If electrolyte
imbalances are detected, appropriate supplementation
can be administered under medical supervision to
correct deficiencies or excesses.

Adjusting the type and dosage of bowel preparation:
Individualizing the choice and dosage of bowel
preparation agents can help minimize the risk of
electrolyte imbalances. For example, NaP preparations
should be used with caution in patients with renal
impairment due to the potential for phosphate and
electrolyte imbalances.®® Adjustments in dosage
or alternative preparations, such as low-volume or
split-dose regimens, may be considered to achieve
a balance between bowel cleansing efficacy and
electrolyte homeostasis.

Reumkens and colleagues study focused on
hypokalemia, revealing its occurrence in 17.2% of
patients following bowel preparation with NaP and in
4.8% of patients using low-volume PEG. 2 This finding
holds clinical significance when considering the
choice of bowel preparation. Notably, the reduction
in potassium levels after NaP was markedly higher
than that observed with low-volume PEG.* These
results contribute compelling evidence supporting
the European Society of Gastrointestinal Endoscopy's
recommendation against the routine use of NaP for
bowel preparation.’

In the realm of bowel cleansing preparations,
PEG-based formulations have been designed to
effectively cleanse the colonic mucosal surface
without disrupting colonic electrochemical gradients

or fluid absorption.’®

Potential risks of electrolyte imbalances and
their management

Hyponatremia: Excessive fluid intake during bowel
preparation can lead to dilutional hyponatremia.
This can lead to neurological disorders, and seizures.
Close monitoring of sodium levels is essential, and
if hyponatremia develops, fluid restriction or
hypertonic saline administration may be necessary.“°

Hypokalemia: Certain bowel preparations may

lead to potassium depletion. This can lead to cardiac
arrhythmias, and muscle weakness. Regular monitoring
of potassium levels is crucial, and supplementation
can be considered when indicated.*

Other electrolyte imbalances: Imbalances in
magnesium, calcium, and other electrolytes can
lead to cardiac arrhythmias, muscle cramps, and
seizures. Therefore, it should also be monitored
and managed appropriately based on individual
patient needs.*?

Managing Acid-Base Disturbances

Geriatric patients are prone to acid-base disturbances
due to age-related changes, comorbidities, and
polypharmacy. Common imbalances encompass
metabolic acidosis, respiratory acidosis,and metabolic
alkalosis, each with potential physiological repercus-
sions requiring careful management.?

Inthe context of bowel preparations for colonoscopy,
several factors contribute to acid-base disturbances
in geriatric patients. The osmotic effects of bowel
preparation agents, such as polyethylene glycol
solutions, induce fluid shifts and alter acid-base
balance. Concurrent changes in electrolyte levels,
particularly bicarbonate, can further influence
equilibrium. Age-related declines in renal function
may hinder the excretion of metabolic acids or
retention of bicarbonate, exacerbating acid-base
disturbances

To accurately diagnose acid-base disturbances,
assessing metabolic and respiratory functions
through measurements of plasma electrolytes and
Arterial Blood Analysis (ABG) is imperative. Early
ABG diagnosis not only guides treatment but also
provides essential details regarding the severity of
the case®.

While history and physical examination offer clues,
the absence of evident clinical signs necessitates the
integration of laboratory parameters for an accurate
diagnosis. Fortunately, crucial acid-base results are
often swiftly available in acute hospital care settings.

Continuous monitoring of arterial blood gases
is pivotal for understanding the patient's acid-base
status. Treatment approaches vary, addressing the
underlying causes, such as correcting electrolyte

imbalances or optimizing renal function for acidosis,
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and adjusting fluid and electrolyte therapy for
alkalosis. Moreover, modifying the type and dosage
of bowel preparation agents, such as adopting
low-volume or split-dose regimens, can mitigate
the risk of fluid and electrolyte imbalances.

Conclusion

Balancing bowel preparations in geriatric patients
undergoing colonoscopy is of utmost importance to
ensure optimal outcomes and patient safety. Geriatric
patients are a vulnerable population with unique
physiological changes and comorbidities that can
impact bowel preparation efficacy and anesthesia
management. Monitoring electrolyte levels and
maintaining a proper balance is crucial to prevent
complications associated with imbalances, such as
hyponatremia or hypokalemia. Similarly, managing
acid-base disturbances during bowel preparations
helps maintain physiological stability and reduces
the risk of adverse events.

Anesthesia considerations in geriatric patients
require individualized approaches based on
comorbidities, medication profiles, and procedural
requirements. Choosing the appropriate anesthesia
technique, whether it be moderate sedation or
general anesthesia, helps optimize patient comfort,
procedural success, and safety. Pre-procedure
evaluation and risk assessment help identify potential
complications and guide appropriate management
strategies. Close monitoring during the procedure
and post-procedure care ensures ongoing patient
safety and identifies any complications that may

arise.
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Abstract

Alkaloids are natural compounds found in various plants and are important constituents of anti-inflammatory,
analgesic, antitussive, antihypertensive, antioxidant, and anticancer properties such as lung, breast, and
prostate cancer. Currently, cancer cells have developed survival mechanisms to escape chemotherapy,
such as increased cell proliferation, activation of DNA repair, and prevention of programmed cell death,
which leads to chemotherapy failure. Therefore, researchers have been studying and investigating mechanisms
to inhibit cancer development or kill cancer cells, while also reducing the side effects of chemotherapy.
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This short review discusses the anticancer potential of
alkaloid extracts, which can inhibit cancer development
or kill cancer through molecular mechanisms involving
endoplasmic reticulum stress. This is triggered by the
activation of three signaling pathways are the PERK
pathway, the IRE-1ax pathway, and the ATF-6 pathway,
which lead to apoptosis cell death. Based on these
molecular mechanisms of alkaloid extracts, it is evident
that they have the potential to prevent and kill cancer
cells through activation of the PERK IRE-1cx, and ATF-6
signaling pathways, which could be beneficial for
research. However, the development of alkaloid extracts
into drugs for cancer treatment would require further
clinical studies.

Keywords: alkaloids, endoplasmic reticulum stress,
anticancer, apoptosis
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uzSudulsafiniemsunnsnioiniseldanuauls
LATWENLINFN 11135 NNTSAIKSDRINa I lunnstlpeiu
130 waranaMudualunIsAalen Wy ASWRILILAS
WudssAnsnnasenafithde udu wisgrelsfinu
AstivnaftainasiAnaainaAsfiguuseiazen
219v 8 BagUnF lf FeiansFawiuinuifiwudn
A1591A5ITUIFNALAFH fignslumssudenazannng
WNFIINAIsRauzSIld 1 §15ngu Tocotrienols,
Flavonoids, Polyphenol iaz Alkaloids!? Tagianie
asngu Alkaloids Feiduasfifansidusie fsany
fiavmauynalulnsianluluana wastduansfisininn
1 IugshwIensuwng WK Morphine, Atropine,
Codeine \{udu wpnaniassamanyddanulalugng
aunsduia LLazWUMﬂTuﬁﬁagufwsﬁuﬁmmu
AN 9 WU U DA KA WEA 910 LaztUdnn® wasdl
arsMundingmansseuy i issiunisthn ananud
AuauMstEuupsila uaslfiinduuzse Hagiusiang
Anwnalnnnsennanatasansngy alkaloids LazWLdn
fnalananaye (Fun AssunIneastinuaagas (cell
cycle arrest), AsvIFRAAMULEL R L LazAISIATILIN
Wigadiinsayuuuaswaningds® waznalnfiizains
AUATHTLIINATEUINASADUELDIADAITAIULASLA
Rlanaasin 15ARau (ER stress) FRannsazaY
49 unfolded protein fislurananaAans (In vitro) waz
Tudaineans (In vivo)

PUIANAFEN 156iman (Endoplasmic reticulum; ER)
\Iuppsuniadifianuddaylugueslan fndhiinugu

Asthunulaseas1eauiifivaslusAnlifanunanzauns
Apufiargndalianead apuwdnd uazluygre AT
rugn wuhanssunILAsTUaNAsThuRuTUsALS avana
TWiAnanuasuaulawanadin 1siigdu Fenannmsazas
umiﬁsﬁuﬁﬁmsﬁauﬁufﬂgﬂﬁm (unfolded protein)
Thefinaus YISy [8YhA1SASI9EaULAENINMSSUAILE
fanudauluetumsifinlsasne ¢ TEuA Tsamessuulszanm
Tsalunu lsamsoniay lsalen wazlnpmizlsauzsy’
YaqthuwaduziSelinalnfinannarslunmsnaunanaing
#5DNANTINBLBNBAE uazdalmsnaeiugiuansiias
2gi59RNATY uspgelsRmainasNsLASFnY
fnuhiinalnszfiiananapnalnfimansagusinisiasey
vEpswadunsld wu Sufuioiuuudasitdannn
199 Phosphatidylinositol 3-kinase/Protein kinase B
(PI3K/Akt signaling pathway), Mitogen-activated
protein kinase/Extracellular signal-regulated kinase
(MAPK/ERK signaling) ftfu3afiiuadasiunisiiy
FUILVDIYAN NNTDYTDAVDIUBAN LATAITUNTATEAN
1pUaEe Tayaena RTINS mMidynsAL YL as LY
prwonIndaluuziSanansuia HuA uziSadiun uzisa
11nNAGA NLL5IUDA Lavazl5erBNgANINA wsnanTied]
nalnfimigni MoedusSenuuuuaznoninds Tneu
MIEFUaNABN T8 RWEM ST AT UALDN
FanzANiAsyausatlananadn shnauluaduzse
Fauaulawmadin 15Agdu Tnihfiluasarnauasshuy
TsAnlsiog lugufinsanrinu snwaunavnauaaLde
uazasdaaeilusie ufumsumsUsuusmdmeuaaiy
(post-translation modification) #5121UANSAEABIWLN
ANSLARAN1IEUIRDRAZLAU (hypoxia) AMzPsLApRnTLAT
(oxidative stress) ienaludnnsi (hypoglycemia)iiay
AMzNspeLAaldyy ansnsavhatgluseiu v ldasdiuny
TshinAngUuazliauysel denaldfimsavauupelyshin
ﬁﬁ@gﬂmaﬂ@wmazﬁﬂ \shiRau Fasunnngiin azesua
wulewanaiin isfgdu® Femafimsazauupslusfumani
waAuldauaulanaraiin ishingduldaunsaniuauld
ardenaliiAnNTnTEathid ”fyﬁywmﬁﬁwfﬂgjmsmmaq
AR LUUDZWNDWINDE
1. amzanuassaaulanaadin 1sindu (ER stress)
A17% Endoplasmic reticulum stress (ER stress)
Duazidenaliifinnsnssduitdyaaveslysi
FudeyeyIed (sensor protein) 3 ﬁﬁ@‘*?iu%nmﬁaﬁm%aé
ypuaulawaadin Lsiaau [fuA Protein kinase R like ER
kinase (PERK), inositol-requiring enzyme 1a (IRE-1c)
e activating transcription factor 6 (ATF-6)" (gﬂJ“?'i 1
Falunnzund Tﬂsﬁumzﬁﬁ%gﬂﬂaUQmﬁamTﬂiﬁuﬁﬁadw
Immunoglobulin heavy-chain binding protein (Bip)
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Tngjlugufiliivhau (inactive) Bip saiulusinTungunas heat shock protein vihmihfinss ety siudifinsshuiy

filiigndas n3aFuaniw dmswudlnidnass Walilusdusyluanwiduuaswsanliinu usifsiinaneinsazaunas

T‘]Ji(?iu‘ﬁﬁmgﬁ (Unfolded protein) maluiaulawanadin sfinay avsenalilusiy Bip Faduazasuiu Tskiu PERK. IRE-la

uwaz ATF-6 naanan? FuhlfiAnasnszdulusiuits 3 siauazasdayannnisluigad fil
11a1snsRuInsaasiuas PERK (PERK signaling)

Jinlusu Bip nanananlUsiu PERK azsaralyilfinnisiing (homodimer) Auyaslusin PERK wazifinnszuinmg
autophosphorylation (AszuiumsiiunyWasmasmlugdd) dulussiy PERK faefisurilawninsnosilugsunas
n3lafiu (Serine/Threonine kinase)® wazans1wauAIsAAwIwUIialusin PERK gnaszdy ezfiunuimlunis
fedanasslidulsiudaunsluwad TagazlUnszdulusfiufifadn Eukaryotic translation initiation factor 2a
(elF-201) Ltazfﬂﬂiwﬁuiﬂiﬁuﬁﬁadw Nuclear factor erythroid 2-related factors 2 (Nrf-2) drgnsiiuvidwasine
Fasonsydu elF-2a Biaglugufiwsanazvhausi elF-2a axlnsdulisinditadn Activating transcription factor 4
(ATF-4) FafulUsaudvihmhfidu transcription factor Tawanansaadoufidn U luinedus wasinsuneesnmizianzas
iU DNA aznseduldfinnszuiunis transcription FeazaanaliiAnnsmiiuis mMsuanwonupdllssiu CAAT/enhancer-
binding protein-homologous protein (CHOP) #siflu marker protein ﬁﬁmmﬁﬂﬁﬁgﬁﬁuﬂﬁmauaua\‘iﬁiaﬂ’nz ER stress
T@sﬁwmwiuﬂﬁmuammﬂﬁmmiLLamaaﬂum pro-apoptotic protein (Bax) LarannsLLaANnnALaY anti-apoptotic
protein (Bcl-2) e‘z’fﬁL‘fJuTﬂsﬁuﬁﬁwfﬂEﬁﬁé’ﬂgﬂ;wmﬂmmsmwmL%aéLLwazwawTﬂ%aW? (g‘ﬂ‘?i 1) Zuumzﬁmsﬂisé’uiﬂsﬁu
Nrf-2 Fafln Transcription factor Huazadsnalifinmswmiizatnisuaneenuasidsiufiiadn Heme-oxygenase 1
(HO-1) é’fﬁﬁuﬂmwéwﬁmﬂumsﬂﬂﬁmLﬁﬁaé (Cytoprotective protein) LLaxﬁ'lf‘UgﬂWSLﬁMﬂwsdﬂﬁﬁyigﬂmﬁwuiﬁﬁL?{mﬁm
Aun1spYTAAURAUYA] (Survival mechanism)! (gﬂﬁ 1)

1.2 msnseauIfdya1awa9 IRE-1a (IRE-1o signaling)

Jialuseiu Bip nanpanALUsAN IRE-la denaliiAnnisihg (homodimer) fuvasiysfiu IRE-la wazfinnszuanns
autophosphorylation (MstHuR WA LazaAsInumMsAnmwIEelsAL IRE-la ganszdw szfiunuimlsy
msasdanasalifulUsausBunsluead Tay IRE-la asvimshiidaany X-box binding protein 1 (XBP-1) mRNA Z
¥inls XBP-1 il transcription factor aglusuwsournnu amsiedenfiinulluinedes wasnsedulfiAnms
wiiasn1suaneeanuaslysiin CHOP wWutu denal#finsiunisuaneanuaiBaxuazannswaneannuas Bel-2
wilAgIAUIAYeY PERK wazlupaizifisnduiinaisnisfnswunlusiiu IRE-la snansaszlinseduidiune c-Jun N-terminal
kinase (JNK) #111Usfin adaptor fifadn TNF receptor associated factor 2 (TRAF2) wag Activation of apoptosis

'
o P

signal-regulating kinase 1 (ASK1) Fsvivniidilunisifausadulusaiu JNK tumsaedaanos disTussiu JNK ARG

2

== 4

9z HaTAINISIANAITUEAIDAYDY Bax wazanMsuansanuad Bel-2 wazti(Ugifdensiuninsnsunugaduuy
peWaWINga"® (U9 1)

W 0D, Y B D *B ©
(422
*% ER Stress

.@ (Unfolded protein) @ ‘@

PERK IRE-10L @ 7
ytosol
0,0 0, .0
N / .
:
GCanC) ®T® XBP-1 mANA qeavad,ﬂ‘%/ apparatus

CiaC —> Apoptosis
st Jo— (o) — /||
\ !
(I_,H(MI—N:LOP I—»crllopl—ycHop

gﬂﬁ 1 uanslapznsuitaaaenslUsHl sensors U949 PERK, IRE-lax tkaz ATF-6 (fiauilasain Sano and Reed, 2013)
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1.3 nnsnseANInTy a9 ATF-6 (ATF-6 signaling)

Tusfu ATF-6 auflutranscription factor Wiplusfiu Bip nanapnan ATF-6 azdsnalilustiu ATF-6 fiagflugulies
WaNTAlUTInaaFuaWIISIdE (Golgi apparatus) wazgndndeaulyyd proteases Yl ATF-6 agﬂugﬁﬁwﬁ”ﬁmﬁwm
Feupdenfiinluluiadys ez iiiamsmilsnhnsuanseenuaslysiu CHOP wazAILANASLAAIDDAYDITSHY
fiAfipefuiffuansuniuazanenumMsinsiselugaduzifmany q vila wudwmsasx@juﬁy'ﬁ 3 Jddeuanaiian
NAN5ATEAUYDIAIE ER stress azdanarin i lUgansasupasaduuunzwanindald deonaazidunalnniefia
sasuziSald wazuanaAdluMSANBIENSSSUINAlAIRNIzENsSamanyRraty 9 Bia Anuidnalnluasmisi
A% ER stress l@dewudu deanssamasudiduasiunuslavinfsgfl Adnwnlufisnaranaissiie daulnajinian
warnndnguazlilunsshwlsn ﬁswmmmsﬁﬂmmﬂmw?'if(ﬁﬂgaﬁﬁmszﬁ‘ﬂ%mwuENmi'a"amaamﬁumﬂ{’lumsﬁm
uzieirdinalnaisenngns luszdulutanaldnaiunaln? eluunanuiazuaundndasniusamasudiiaiungs
sgaduzisale Taguuidauanaiwns ER stress

2. asngudannasudfifiinasansmiizainnisiiia ER stress

2.1 Piperine (Piperidine alkaloids)

si'fqLﬁ"]uﬁamaasﬁﬁwufﬁiuﬁﬁngaw%ﬂfﬂy fidonneeansin Piper nigrum L. Wuazpg9d Piperaceae? fgms
Tulana An CI7THIONO3 (MW: 285.34) (571 2) Taseasrefidnuauzifnieuniu Piperidine 1Hausafulaseasns
Aromatic ring (3asuudn) dnsuayuinsinyans Piperine snansawulufvnanzsfia wu winlned, winlnuwna, AUE,
sz, vewath Wudu? waslushsuninglusesinhwdalianainsviaeda wiugnon fuauluald fumee 1159519)
fisrpumsAnmAsuntinudinansadea Piperine aunsaiunsmuuaagadunss annsulagad wipthl¥ioesd
AaauLASyappATLaty (Oxidative stress) TuwaduziSanatuuie Wi uziSedld (HCT-116) uziSeian (A549) uziSs
wWiud (MCF-7) uazludmineans i unSesdmulunyfudnsweidiy Wug BALB/C Dusdn2 ﬁéwﬁmﬁﬁﬁmwms
Anmfinuiansusans Piperine finalntumsenvseanenuidostumsifAnusisafiAuatioety ER stress Tagmiipnhmsiin
ER stress KuASLRNAISHAAIDDAUDY Bip, IRE-1ar waz CHOP Tuszdullshiu wazasnaliisadmunuunznanindaly
waduzisea (dlne) (HT-29) wazlulsad NRK-52E (Rat renal proximal tubular cell line) 8ngag?

o]

S o

519 2 Taseasemaaiives Piperine

2.2 Berberine (Isoquinoline alkaloid)

Lﬂuﬁamaayéﬁa%ﬁiumsga Berberidaceae 34 Berberis fignsluana C, H, NO,* (fiUszquan Wasendunge
UDNLUDILUDFU) (MW: ~336.36) (;s‘ﬂ‘ﬁ 3) gauanlda1n Rhizoma coptidis wautaidudintiduuasddiu wasntazn
wndudmddnluesuiusa Snpnunsinmdouniinuiims berberine Sanddunssniay aaludfu winau
grudauuafisy 1ea o uonandTelidaseuazdnuziSeld® Tagwuinfinalndusdemsiusiniuoeasad
1z159 (cells proliferation), naa193siinuaeas (szue G, G2) wazmiph IR wadmuuuUpznanInga? uananfiss
WU berberine sansawwfisnividdaaawns ER stress #1ulUsfiu sensor PERK Fesenalwfinnsaedeyanosialy

WiFUlsAY elF-2a wazlysfiu CHOP winTulusydulusiu vinldwadmunuunzwanlnds waduzdelusuns (Human
glioblastoma T98G cells)®®
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gﬂ*ﬁ 3 laseas1emeaiiuas Barberine

2.3 N-trans-p-coumaroyltyramine (Alkaloids)

msu%qw% N-trans-p-coumaroyltyramine (TCT) fuifusamanudfinuuinasdulasiarpaazdy 5o
Aneneansi Piper wallichii (Mig,) Hand -Mazz sellusszgaifisafunsalng (family Piperaceae) fignsiuana C H_NO,
(MW: 283.3) Tﬂ‘iﬁﬁ%’mﬂs:ﬂauﬁ'gsﬂi@wwsw@mﬁﬂ flaseaseuasiifiawAafiudoufusuiusss e (gﬁﬁ 4) §195y
Uszinalnaianazdmsinidunislusyninsiog udsuswegega fdnvanduniuivisiinia indunsuemzuay
fisavfingan Wanldlumsshulsamadiueins anmssnay aathe® 2 {05 Sldwudians TCT fqndehioaduzsela
Lﬁ@ﬁﬂﬁ?ﬁi’qyﬁﬂﬂ&jmm Non-steroidal anti-inflammatory drugs (NSAIDs) (fuf Buladumduazlalaailiiue
HAMSENBINUIE1S TCT denaiiuanudufisanizanduianumduriiiy Taomipnhl®ifa ER stress daznaln
Sugkq p-Nrf-2/HO-1 11s6iu ﬁﬂLﬂuiﬂiﬁu‘?iLf“imﬁmﬁumsagia@ummaé 3B FeyaauaelUshiu PERK/elF-2ar JATF-4/
CHOP uazdsnalifinsasdayanasalidulusiiu elF2a, ATF4 uaz CHOP wusnafulfiwadansunupznonlnda

Tupaduzisueuy MCF-7/cells®

OH/

51U 4 laseasrenaaiivae N-trans-p-coumaroyltyramine

2.4 Evodiamine (Quinolone alkaloid)

a5 Evodiamine figmsluiana fis C,H, NO (MW: 303.36) fdnwaiiunvundufousuiefifiulngian fng
Aiauaznywnandfindulaseasns (U7 5) 1ua1senngns nqusamansdfimnanfisayuinsuaulosamaysin
W @NSaRAURNNY £ rutaecarpa (19& Rutaceae), 510998 Zanthoxylum budrunga LLazmmﬂayufwsSu (Evodia
rutaecarpa) ﬁawga@mm%@mﬁ\na FIUANTHALEL FIUNITHA  LazAIUNLLSe® 91nAsAN®INUINE1s Evodiamine
annsawdieasi ER stress imnsnszduitdeyanawas TsAu sensor IRE-1a, TRAF-2, ASK1 uay JNK danal#iinng
dedayanauludulilusin Bax iRuTuiazlusiin Bel-2 anas shlgmsesupasaduvunzwanindalusaduzSalan
yinfilildiwadidn (Non-small cell lung carcinoma (NSCLC))2
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I=

gﬁJﬁ 5 Taseaseannaeiiuae Evodiamine

2.5 Isomahanine (Carbazole alkaloid)

duasdaaasyd Igmsluana Aa C,HNO, (MW: 347.4) filaseasraiduas Tricyclic flulnsiauniezaoy (gﬂﬁ 6)
fnuludumauunn Taudfingemansin Murraya koenigii \ufistuana Murraya wazagluaed Rutaceae anns@nw)
WUIENT Isomahanine anunsainfisnil ER stress TazsumsnsyauiIfdaaewaldsfin Sensor PERK wag CHOP
FenalAgasauuuupznawnds usaduziSapelinsfiaawaids (Human OSCC CLS-354/DX cells; oral squamous
carcinoma cell line) fifin1suansepnuaslusfiunuagIpanuanLgad MRP1%6

HO H

519 6 laseasnemaaiiuag Isomahanine

2.6 Monocrotaline (Pyrrolizidine alkaloid)

\usamanudfduiuiiioinmenansin Crotalaria novae-hollandiae sgluradiFunfufisasznam (Fabaceae)
(gﬂﬁ 7) W S8 91A519INANSFNIUBYENS Monocrotaline wudwﬁawé”ﬁumiﬂ'nﬁaémﬁﬁ ToavihlFwadinnis
muuLuUszwanIndannmsnilsnihBiiAnnaz ER stress Humsnsed it deanaunlysfin Sensor ¥4 3 yile Ap
PERK, IRE-la 1oz ATF-6 \Anmsaadayanaulifiulusiis CHOP adulusfnfimuaudndiuaslysiu Bax way Bcl-2
Zumaéﬁuﬁwﬂfﬁmﬂﬁg rat (Primary rat hepatocytes)®

OH OH

5UN 7 laseasrenaaiivas Monocrotaline
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