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Effect of Andrographolide on Pancreatic Beta Cell Survival in
High Glucose Condition
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ABSTRACT

Objective: The aim of this study is to investigate the concentration and duration of andrographolide exposure that is
harmless to pancreatic beta cells (INS-1) and the optimum andrographolide concentration that can protect these cells
from glucotoxicity.

Materials and Methods: Cell viability in response to andrographolide was evaluated using MTT assay and compared
against controls under the following conditions: 1) Exposure to 0.1-100 lmol/L andrographolide for 1-5 days in normal
glucose (11 mmol/L glucose) and 2) in high glucose (40 mmol/L glucose), exposure to 0.1-10 Imol/L andrographolide
for 3-5 days.

Results: In normal glucose condition, the mean percentage viability of INS-1 cells in 0.1-10 Imol/L andrographolide for
1-5 days was not statistically different from the control. In high glucose condition the tested andrographolide concentra-
tions and duration of exposure could not reduce cell death from glucotoxicity.

Conclusion: The optimal andrographolide concentration and duration of exposure in normal glucose condition are up
to 10 Imol/L for approximately 5 days, which does not affect pancreatic beta cells viability. However, 0.1-10 Imol/L an-

drographolide could not enhance cell survival in high glucose condition.
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[ 1
UnNanga
Inguszasa: Wednwenudutuuazsseznaveinsiisukeulasnsinlad Alidudunsmedewadiunvassivgeu (INS-1)
wazanuLtumgaunanveaLeulasnslnladianunsadesiuwadiunvesiiugauannIsmens 1z ivaIninags

(glucotoxicity) et
BMsAne: naaeuANNITInTen (viability) vedwas meTs MTT assay Wieuiunguasuau tunsal 1) aagnfiaanglaa
Tusgduund uaglauneulasnsilulad 0.1-100 lulaslua/a. uiu 1-5 Tu way 2) anenihhmangladluszdugs (nglaa 40

fiadlua/a). uazldsuweulasnsilulad 0.1-10 lulaslua/a. wi 3-5 Ju

wan1sfnen: lunnedfithmangladlussiuund wadluweulnsnsiilas 0.1-10 Tulaslua/a. uw 1-5 Yu fradsfesas
anufifinsonliunnssegiedideddgmsaiiannnduaiuay warlunngidimanglaalusziugs suimenlasnalas
farudutunarszesnmiinaaey dfinaanmsmeainnigiithimanglaalussdugsld

a3U: ududunazsssznaniimnganvesnslduseulasnaladlunmeiifimanglaalussduund gl 10 Tulas
Tua/a. ansnsalildfieszanc 5 5u faazdilifneanmuiinsesveswadiunvesiugeu ustoulasnswlas 0.1-10 lales
Tua/a. Wifinasuamefwaninagslusadiumuosiugeuld

Adaey: waulasnsibilad; nleiivanihananglagas; wadiumvessiugey; lsAluIvu

UNYI IﬁﬂLU’lWNULLﬂQL‘ju 4 wiialngy) ¢ Ao

. WINUYERTN 1 (type 1 diabetes)
fiflaudfyuasiuualinfntuislulnewazssssne + wimwilad Zz(type{z diabetes)
ToYaNANNUTLUIMIUWILIYIA (International Diabetes ’ me’m&h‘fgjmmmm (gestational diabetes)
Federation, IDF) Tul) w..2560 wugfthelsaunmnuiilan ToUTLTIARY A . o

415 &1ueu uazeailul w.e 2083 Suaugithelsatialanay UIMNLTLAN 1 INAYINITAALUANTEIAUDBUGN
gatle 642 duen' dnsuusemalveuasios wui fevar 99

vouUaelsarummuluuvinueiind 2° fuaelsaumnudl

TsAunvIU (diabetes mellitus) Wulsaseslifnse

angauldanunsondndugduls wmnusieil 2 Hingn
AzAedugAu (insulin resistance) {Wunneiiwadlusienie
sgsivthmaliongininund iesansesluudugau (insulin) mdauaué?maiiajfuawgalﬂmuaEmjwﬂm jamai‘wmmaiu
anas vialfnnniwadvessraneneuaussieduyduanas 0 NEIUY ildiesziunhmaludesguduiani o

o , 3 a 1 s o ! ) - ¥ N
(navieduaAu ke insulin resistance) Bugduugedlayii  UHIEROARIUAMTBIALBEL A MIEIWIINIMAGT %3

muAunsEUILMsEa Sovdvhlianefuasauang - SUCotoXaly nliannsandndugiuld wﬂmgmmum;nu
wilafl 2 19iAnMEIINBUYAYU (insulin deficiency) Y1078’
Uagtulsaummudadulseiisnwudilimenia fuaelsail

fasdenaazaidinelunssheduduiuunn snisdades

nalaasitelfidundanuvenilolies 4 selU Wemariensu
auatliiprrzdamalisviutmalufondseguinuageanii
AUUNR”
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ANTITUNINGDU WU AUSEUVINURAUNA N1SinNNIZASER
enBiatu (oxidative stress) NM38nLAY (inflammation) fid4
NALAEADIZUUDIBIZANN 9 LLazmazﬁmwmfwma@aﬁv‘iﬂﬁ
wadlumayidenmsihnuiazandiuiuas dwaliliannse
muguazduthmaludenls Weilnnneiiduszesna
nsmuaussduthmaludenlieglunmsiunivielnifes
wnnlan afunsleatulazfnviamzunsndeu Ssdiunum
dfgunn fesondenaleIsTiniu ﬁgﬂmmmmms 29NN
ne Yuuszmiugtaniiaaluden uarluuissiedesin
gosluudugdu venanidaulnsdauiumadeniianuzald
muafuiunsunnduutagiu Lﬁaslﬁmﬁmuqmsﬁuﬁ’]ma
fiusyAvsamaniy feuideiidnuayulnaagsdanui
ayulwsfidulsznevvesansiiluianasi 4 ivongristlesiu
war¥nwlsaumld wu qrsdusyuedase Peduds
AMziATeneendiady nszdunIuddusay ﬁwjmaéwm
VENATRLY! sdwmwgmxé’uﬁwmaiulﬁaﬁ ayulwsfifesh
UIMAFDY WU NTENT NIzifien wevien uegu ludhun wax
Hnzaelas®

Wmzanslas [Andrographis paniculata (Burm.f.)
Wall. ex Nees] fuivaspilnsiilimsnsunmdegisunsnas
feluuagsnelsza HusunulneiidneglutnyTomdnuis
¥R houdtl we 25427 fansdhdnylumsesngys de ansngu
lactone laun woulasnsillas (andrographolide), dlawou
Tnsnslilas (neoandrographolide), fvanduoulasnsilnlan
(14-deoxyandrographolide) wagfoondlaflalasueulasni
nlan (14-deoxy-11, 12-didehydroandrographolide)®* Wi
asndnlunsoengnd fe uerlasnainlad (i 1)
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woulpsnalwlad fguinaemarsusenis wu
Sudamadumss fun1sdniau nsefugiduiu wazanthma
Tudon fnuddeiidnugrianinialudenves AL-1
Hueyiusvomeulnsnsiiwlas wutannsnanseduthma
Tuiden Tasifiunsndsdugdu wazdesiunmsmevesvad
wanveasuseurneyuadastld’ andeyatiuandiiiu
Fweulasnalladerainunldaivan Josiu vieshuilsn
wvule

esnnnuoulasnstulladiignidunissniauls
#ae venmionnantnaluden Judululdansidenn
Pavaanzfivainiiaagilaensslddie §ide3saula
Anwmaveauaulasnsinladionnigfivaintinags T
wadiumvesfuseuagliAnuAeiwad INS-1 Judu cell
line weoaLiiosonudsdugdu (insulinoma LHuliiosenves
WwadIUATBIRUBEY) YevyLIn wadulinddeuldAny
uWuIadLUAYeIRUsauUNG Insizanansandadugauls
Fenalnuuuidentu’? uenanidedinnsAnwneuniini
WUINTaa INS-1 ‘1'7iLﬁmm’wﬁ‘wmﬂﬁﬂmaqqﬁﬂalﬂmi
Wasuwastufsafuwadain Pancreatic islet vaany
wnd® egnslsiin Silaiiaeiins@nuinaasuaandudie
vawaulasniilansiowad INS-1 wneu Tusn1sAne
Anudnslasuneulasnalallad 0.008 - 5 lulaslua/a.
Wuszezinan 7 dlue Lififivdewad RIN-m (8 cell

N L R REY

line vouilosenvasdugdulunyiundegy
WUTURINAIIRAUNIIMAL T8 ZIAIAUN TN ITEITUHY
gnaaaulumsall AuIuITeNIIEMIANULUTULAY

sreznatveInisiasunaulasnsnlnlasd Aluidudunsie

awit 1 gaslassairavesueulnsnsalulas 3-[2-[Decahy-
dro-6-hydroxy-5-(hydroxymethyl)-5,8a-dimethyl-2-meth-
ylene-1-napthalenylJethylidene]dihydro-4-hydroxy-2(3H)-fu-
ranone thutinlanana 350.45 n.Aua

#iu1: National Center for Biotechnology Information (2024).
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Aelwadiunvosiuseu Lagyanudutuiigaiiamnse
JoefuwadiunnveIfugauaINNITAINSIEN1IELIRTa
G
(%) -3
naUsvasn

1. AnwIANUNTULAY S YL A UBINS RS ULBULAS
nslillas Alidusunsedewadiunvesiuseu (INS-1)

2. Anwimnudutuingavesuoulasnalladd

ausatesiuwadiun1vesiueal (INS-1) 9INNNSANBLNTIY
mazﬁwmﬂﬁwmaqq (glucotoxicity) e

ad =
/N1IFANYI

AREIGEY

answiiildlumsanund sauie weulasns lullas
mwﬁq‘wé > 98% 991NV Sigma-Aldrich (Merck
ASUIAN Ussineleosudl)

MIMAsaad

igiReagad INS-1 (cell line ‘uaaLﬁaﬂaﬂwﬁaﬁuagSu
YDINYUIN I1NUTEN Merck Life Science asuusin Uszine
wesuil) Tuesimglassuia RPMI-1640 (Sigma-Aldrich,
wusviqeddi Ygfiael Ysnaanizowsni) Ssusenoudae
D-glucose 11 fiaalua/a., 10% Fetal bovine serum, Peni-
cillin-streptomycin 100 fadn3u/ua., HEPES 10 dadluaans,
Sodium pyruvate 1 fiadlua/a., L-glutamine 2 fiadlua/a.,
Beta-mercaptoethanol 50 lulaslua/a.

Tunsneaesiudl 1 szshnsuenwadiias3lmdu
Wadiien fae 0.25 % trypsin-EDTA (Lonza Walkersville Inc.
$runfuaud Usemmangoiuing) Mnduhadilduidos
Tumamneidsamadeiln 96 nqu (96-well culture plate) T
Iduuwad 15x104 wad/ua. Usunusiu 200 lulasdng/
g Inefnguitlafldwad (blank) saludae ludedug
Ul (CO, incubator) ﬁqmmﬁ 37 ssAwaldead (°C) wWay
msvaulaoanled 5% Wunan 24 Filus wadesSesiudu
Fuer (monolayer) Fadlusvesililunisnaaey

Snsnadauanuduiusawad ae3s MTT Assay

MTT Assay tJunisvageunnuidinsen (viability)
youtad Ineofundninewadniidin wasdnisvhouvesluln
AowwseUnd azfieulsy] Dehydrogenase way Cofactor 7
#101505A2% (reduce) @15 MTT (3, [4, 5-dimethylthi-
azol-2-yl]-2, 5-diphenyltetrazoliumbromide) Tinanawdu
W&n Formazan 18" seiuilevmadfigosnsnageu wnides
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Tyosineidesiildansazans MTT wadfiiTinavanuse
Wasuans MTT adidmdes Wiy Formazan dsiiduae
mmiai’mmmi@jmﬂﬁuuaﬂﬁﬁwmém Spectrophotometer
umuadesazaNuildinsonvetad (% cell viability)
Taawiidu Amsgandunawemquiildansfifesnismaaeuy
wseAN1Iganausavemaumuay Anduiosasveavad
AT amuan feil

JYUALYDUYAGNITIN
= (AM3ganAulasavauilldasideinsnageu
/ ANMNIYANFULAIYDIVGUAIUAN) X 100

LLsﬂLLaszmgmmaé INS-1 1uaﬂmewa§8ﬁﬁjﬁm 96
vigu 1Wunan 24 $lus wisuansazanonoulnsniwladuay
fuemsmzdedildmnududuiigess @mmmil,gamaé
Waooniisll uarldansavaneiissenliminailuysinms 200
lalasans/vau Tnevauiidunga Control famaimeides
finauiu Ethanol @udusviazansvesuerulasnslillad) i
anuuty 1 lalaslua/a. wagvau Blank Wsusianmsing
{os Yinsvaaes 3 91 (triplicate) WlUidedlugusdt 37°C
wazansuaulaeaniad 5% Wunamuiidenismaaeu lutu
AAYNTDININAGRN Qmammwmﬁyﬂaaaﬂmnnﬂwqu (BnLiu
blank) Tinua wgenasazats MTT ANUWNTY 5 un./ua.
11w 100 lailasing adluunu wdniludeduguuiianns
G Wunandn 4 $lue Tuiide deasunal neen DMSO
U393 100 lulasans/vau lelindn Formazan et
TugUasavans whaihludeduguaiianiosdy bunandn
30 wnit theenuinAnsganduuasiieleies Microplate
reader fin1NuENIAAY 540 WITLLLAT

NSUUNEUNTTNARDS
msneaeuiadu 2 aewu il

1. nsAnmaududusasszezinanlun1isdid
hmanglaaluszduund (11 fedlua/a) lu 1 maveas
wawadnusrogafagildsuneulnsnsilnladidu 5 4o
Ao quﬁiﬁ%“uuauimﬂiﬂﬁ/\llaﬁ 24,48, 72, 96, way 120 $7luq
uwsiazyn wlswadmuaududureaeulasnslnlandlasy
«Ju 8 nqueos leun 0 (control), 0.1, 0.3, 1, 3, 10, 30 way
100 lulaslua/a. " udasnqueonying 3 vau (triplicate)
\ieaziadenanisnaaoaiy 1 30 slun1sneaes 1 A% 9z
Wwissuwad 40 NgNgos 120 vigu

2. msAneanudutunazsreznalunsia
13wmaﬂqiﬂaﬁluizﬁu$ (40 fiadlua/a.”) Tu 1 MIvnass Wus
wadmuszeynafiaglilauneulasnsliladidu 3 4n Ae
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gailasusoulasnsitlad 72, 96 uag 120 il usaeyn WU

¢ & o & e v o Y] a
wadilu 7 nqueay Aewaanilasuiaanglaaluseduuni 1
naueiag (control) 8n 6 ngugesldsulinanglaaluseiuge
Fanuawnuanududuvastoulasnsinlanilasu lewn 0,0.1,
0.3, 1, 3 uay 10 lulaslua/a."* usazndugesyingl 3 viau
wieazdenanisnaasndu 1 99 Mulunisvaass 1 A% 9y
WiTsLwad 21 nauges 63 viay

NSIATIZANALAZADR

henfesasveaadiiidinvosusaznaugen 43 3
A (triplicate) unFurnANduUsEAvBYeINIUUTUTIU [CV
v3a Coefficient of variation = (Aiads x 100)/Aandeauy
wnsgl driindudesiien Cv iufesay 10 Foyatiuiiagn
zdineen tiauenansmaaeuduuage + Anuedeuaain
mmgmmmﬂ'%a?{a (SEM) TasHan1Tnnaesetsiion 3 Ass
Pdudasziatu vhnshnsziuiaudiou %cell viability
sewing 3 naudesiuly Tneldadii One-way ANOVA asae
Tukey’s Multiple Comparison Test Tulusunss GraphPad
Prism fvuaAAsituddanisadai p<0.05
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NANISANEI

v

nsAneANuadusazszezinanlunzidiiina
nalagluszauuni

hmnzﬁﬁﬁwmaﬂqiﬂaiuizﬁwﬂﬁ wad INS-1 9
Tasuwaulasnsiallanauudu 0.1, 0.3, 1, 3, 10, 30 way
100 lulaslua/a. Wuan 24, 48, 72, 96 way 120 vy, HaAn
wisdovavanuitinsenveawadanasetaituddyni
adf wnnsfienududu 30 waz 100 lulasiua/a. Tnesluweu
Tnsnsnilas 30 lulpslua/a. utu 72, 96 uay 120 421w A
wisdoravanuiiinsenveusad wiesosay 58.24+8.27
(p < 0.0001), 61.40+8.12 (p < 0.05) W@z 37.26+7.49 (p <
0.0001) waglumnududu 100 lulastua/a. wiu 48, 72, 96
way 120 93lus Aadedevazanuiiiinsenveswad wide
Fouazy 66.67+5.00 (p < 0.05), 54.17+5.52 (p < 0.0001),
45.49+3.75 (p < 0.001), wag 28.33+5.95 (p < 0.0001) Hu
ddu dadu AdeTadenueulasnalnladanududu 0.1,
0.3, 1, 3, war10 lulaslua/a. delafiaudufivrewad u
arlesunuds 120 $2lus wmeaeusell (nnil 2)

A 24 hours B 48 hours (o] 72 hours

1401 n=5 1401 n=5 1401 n=7

120 120 120
£ 100 £ 100 £ 100
> ) >
£ g0 = 804 =
i 2 i
2 604 T 601 2 607
T 404 T 404 T 404
o o o

20 204 20

con. 01 03 1 3 10 30 con. 0.1 0.3 3 10 30 con. 01 03 1 3 10 30 100
Andrographolide (uM) Andrographolide (uM) Andrographolide (uM)
D 96 hours E 120 hours
n=4 n=%§

Cell viability (%)

Cell viability (%)
o 8 83

con. 01 03 1 3 10 30

con. 0.1 0.3

*p<0.05, " p<0.001,* p<0.0001
one way ANOVA,
Tukey's Multiple Comparision Test

3 10 30

Andrographolide (M)

Andrographolide (M)

A9 2 Havewaulasns tilasAnudady 0.1-100 lulaslua/a. (UM) seruiidinsenveswad INS-1

dielesuneulnsnsilvlamBussaziansing q fu faus 24 - 120 Falas (1-5 5u) Weuiunguasuns (con.)

Feldsuomnameidssninlivuseulasnsivilad nsmuvanansniefosasnisegsenteawadain

N3N1INABBIT + AUARBUARIANINTFIUVDIAREY (SEM) n AT IUIUATINYING
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-3
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n=3

R
B B
S o

120

-
=]
=1
-
3

Cell viability (%)
Cell viability (%)

=8 & 838

0 01 03 1 3 10

con. 0 01 03
Andrographolide (uM)

e 96 hours c

Andregrapholide (uM)

120 hours
140 n=6 [ Normal glucose
B High glucose

Cell viability (%)

1 3 10

Andrographolide (M)

*** p <0.0001
one way ANOVA, Tukey's Multiple Comparision Test

a1 3 naveanoulasnsilwlanarrududu 0.1-10 lulaslua/a. (M) nemuilTinsonvaawas INS-1
Woesglunenduinanglaaluseduge [Wmanglaa 40 fadlua/a. (high glucose)] uagldsuuoulas

nsllasmidunan 72 - 120 4alus (3-5 Ju) isuiunguauay (con.) Bsldsuamamizidesunf (normal glu-

cose) wagliiduuaulasnsllad nsuvisuansdnieSosayn159E50nU0UTAIAINNTTYINN VARG £ AL

LATOUARIANTIATFIUYBIANRRY (SEM) n ABduIuATIIvIng?

14

mseneanududusazszaznanluneifiiinia
nalaaluszaugs

neasdsawas INS-1 Tusmsimnizidesdsiitna
nalaa 40 fadlua/a. (high glucose) Tanfunislasuneulns
nsllan aududu 0, 0.1, 0.3, 1, 3 waz10 lulaslua/
a. Wunen 72, 96 war120 $alus Snfevarauiidingen
youwad isufunguildsdduemameidssund (normal
glucose: 11 fadlua/a.) wagldiuuwaulasnslnlan wu
31 Aneasdevazauiiiinsenvewadlunnyiiiiiaia
nglaalusedugs wiu 72 Hlus Swdvueulasnslilad
0,0.1, 0.3, 1, 3 way 10 lulaslua/a. Wiy 84.20+11.50,
86.11+£11.58, 86.11+3.97, 97.03+9.38, 87.19+£7.85 uay
72.37+15.01 suanau liusanasegeddudAgyneananu
L‘:vaa"lum’szﬁﬁﬁwmaﬂ@ﬂﬂaiuﬁsé’wﬂa (§oway 100.0+5.14,
p > 0.05) waslunmgifthmanglaalusedugs wiu 96
dlua Saufuseulasnsiinlas 0, 0.1, 0.3, 1, 3 uay 10
lulaslua/a. fanadesosazanuiiiinsenveawadivinfu
95.89+10.81, 106.5+18.88, 92.55+8.23, 103.8+9.72,
110.7+16.75 wae 92.75+8.71 anuasu Falyumnsnseead
Hoddymeadntumadlungidthmangladlussduund
(Jowar 100.0+13.48, p > 0.05) uslomzidoadunan
120 $1lusdosazmnuiliinsonvesradiviniu 54.18+4.08,
57.61+6.98, 50.84+4.53, 56.98+7.23, 54.99+6.67 Way
46.78+5.35 Tuueulasnsldlad 0, 0.1, 0.3, 1, 3 wag10
lulaslua/a. suadu uansnseg1eiidedAgnisadnnu
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wadlunniitinanglealusesuund ($osa 100.0+7.45,
b < 0.0001) usliunnsnefuszninawadlunneiiiinia
nalaaluszdvas ldieglasuneulasnslladviol wa
nMsvaaptantInferarauiiTinsenveadazananile
ogflunnedithinanglaalusedugs i 120 dale was
waulasnsiladaududu 10 lulastuaza. wiesingn
ldannsadesfudunsisainansitinanglaalusedy
Quilld (il 3)

anAUTIENa
wadiunvessudeuiilflumsinuadifewad
INS-1 Fausfazadu cell line SUENLﬁmaﬂwéﬁawgaumﬂmuw
widuwadfitedAnwunumadiunvessusewtnd Usens
vilnszanunsavdsdugdulddenalnuuuidentu'? nan
Foulenglaauiiutuuonmad anfunglaadnigad INS-1 Feas
i ATP eluiwad ATP axldudwednunai@on (potassi-
um channel) ¥iin KATP 3aifin depolarization nszdulvives
wAaYL (calcium channel) atin L-type 1Un Laadeslonsu
Jaumdeudwadlunszdunisndsdugdu wudsaiuluwad
SnusznmsndldinsAnunediv

11,12

LWUANUFUDUUNG
mmfwmaqﬂumaémmﬁumﬁuéau Fnuiamefivanninnia
geluwad INS-1 UazwadaIn pancreatic islet YoanyNg &
nalnnsiiamileunu laelinannniviaseneondindy wag
AMgA3ERTsaUlaNaEliNLTRAISU (endoplasmic reticular
stress ¥3@ ER stress)!” fatiuasonaldizad INS-1 lunnsdnen
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wavaswoulasnsiwladronnefivantmagdumadion
Yosdugau Suhvzamsavenfieniansdsuwladlueadd
I§andminaaednenseld wadwsanUSnanslidnmaaes
uazsuUszanallun1sidednee
Nnuanagaumslasuleulasniivlanveamadium
Y9AUgaU (INS-1) 1uﬂﬂazﬁﬁﬂmwaﬂqiﬂaﬂﬂ§ NUIAULTY
funazszoznamnzauveamsldunoulasnslnladedd
TaiAu 10 lesTua/a. wazanusailed 120 Filuesveuseana
5 Yu Jsagliifuiivsewad LWiwﬁﬁhLa?%a%faaasmsaaujiam
Yosaa liinannaunIua ANURduRInaaenAdeiy
MATevesugmed nliau uazane' Anviadduindniiou
lﬂﬁ‘uamq%}é (human mesenchymal stem cell #58 hMSC)
fusnafnanlunszgnenanadasmeuazvdsiitiguamd Tng
Tiuaulasnsilnlas 0.01-50 lulaslua/a. Wunan 24-72
Flaa udmadeuAuiiTinsonvoswadaieds MTT assay
WuiReafumsaneil wuiweulasnsiliilas 10 lalaslua/
a. vidernd1 liflnvunduiiusio hMSC Faduwaduesnd
atfuayuinsfnulugad INS-1 9199zuansianaiionaLin
adneadeiulugadiunvesdudeuvesuyed wivzliann
futulagusanndoasdoduddd nsAnwauneuniily
wywd Weraadasiasuseulasnslnladvuineie 9 fu @n
Husziulumanaundaust 0.24 8 6.00 lulaslua/a. liwuna
fadesguusaefivteduuarle uinenmidomanism

22 Fl G ENYINARDYARLUNAUD DU

ﬁgﬁagaf\mﬁmiwﬂam
pg4la
downzidsamad INS-1 Tuthaanglaa 40 fed
lua/a. (high glucose) WumwﬁwmﬂﬁwmaqqLawwﬂui’uﬁ
5 winoulasnsnladlunnauiduduiineaou §iliaansa
Yostunisaevoswad INS-1 1§ egrelsfndauddeiinu
woulasnslllananuisadesiun1smevesainnziasen
oondnduls Wy Tuwadiunveafusoumyunddlasu AL-1
(andrographolide-lipoic acid conjugate) %QLﬂuauﬁuﬁ‘mm
weulasnslwlas ldidu 1 lulaslua/a. newviiliAnniiy
wsgneendindulaglnlalasiauinesoonlen (H,0) wui
ANANNANNTANVBATARLUA VBRI UBEU 10 Lazuaulasn
slas 5 lulaslua/a. aunsadesiunisaigainaneiaien
PeNBAtU 90 tert-butyl hydroperoxide (t-BHP) 162 n1g
Anwiountiiment Ténedeunisiiiinsenveawadiunves
FUBDUNTITAILID MTT Assay LSoUAU LARNYINATDIVDILOU
Tasnslllasdenisdesfiunneinionsendnduinty dw
mﬁﬁﬂmﬁmaaumiﬂmﬁumwﬁwmﬂﬁwmaqq Fenalnd
Aedesiifinnziaseneandndu anviesonvoseulawan
afinisfminy nszviunsnumeseusadidely (impaired
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autophagy) wazni1suaseaslelnlatatuanunisdniau
(proinflammatory cytokines release)’ Fehadululdiueu
Insnatwlanenvaztlosiunnzinsuneendndulamuisiv
ms@nwidewnih uienaliannsatestudussieannalndu
7 Tunmgfinaminagld

wenniinsAnweunihduliueulasnsinlas
hanneu Wusseznade q fu umdsihliinnnsieien
sendntu daunsanwadeilldlasueulasnslallasndey
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Fadufivhaulafiaenageusioluin wnliueulasnnlnlas
Aewegnation 1 4alus avanunsadastunsmevassad INS-1
MnnngRivaninagdldvielsl oglsii imgfiisedent
wlfuoulasnsiladndontumslmhmanuingsdu (des
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mdufinsuuianmsineneuntritliasldfueuln
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wenunAnwilaensale™ witagtuavansaldwadiuiia
¥im induced pluripotent stem cell (iPSC) anulasluwad
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ABSTRACT

Objective: Stool color inspection is a simple tool for monitoring outcomes of biliary atresia (BA). Aim of this study was
to identify a correlation between stool color and serum direct bilirubin (DB) among BA and evaluate agreement of color
inspection between groups of medical providers.

Materials and Methods: Prospective data collection was performed in 110 BA patients who admitted in Division of Pedi-
atric Surgery for various conditions. Stool color card was created using standard CMYK system and was arranged as level
of yellow color composition. Stool inspection was calibrated using stool color card and was performed when blood test
for DB was ordered. Data analysis was performed using Spearman’s correlation coefficient, Fisher's Exact test, Diagnostic
test, AUROC and Cohen’s weighted kappa.

Results: The overall correlation between intensity of yellow color in stool and DB was statistically significant inverse (r
=-0.31, p<0.05). When the intensity of yellow color was graded as level 1-5, there was statistically different between groups
in term of detection of abnormal DB (p-value = 0.006). Five levels of intensity were grouped to find the best cut-point for
abnormal DB. Children who had stool color level 1-4 could predict abnormal DB as sensitivity as 72%, specificity as 71%
and AUROC as 0.73. There was almost agreement of color inspection of the same specimen between group of doctors(D),
nurse(N) and practical nurse (PN).

Conclusion: Stool color card could be used as a standardized tool to assess among healthcare providers. Stool color in-
spection and calibrated with stool color card could be applied as a screening tool for abnormal serum DB. Patients who

had stool color level 1-4 should be further assessed the blood test for liver function.
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Foquszasd: MmInadgansziiunsiamunsinulugtasiinlsn Biliary Atresia (BA) wnzan Jnquszasduesiiidofe
mAnuduiusvesdimaeslugaanszuasseiu Serum direct bilirubin (DB) Tugftaendnlsa BA uasiileusziiunuaenndes
Tun15Usedliudean1se senIneyAaINTNeNISUINmE

FnnsAnw: Wunsinuluirmihlunguitasiinlsn BA i nefthefasnsauinvedsmenuiassduafogiiuvioils s
110 578 4@ Stool color card (SCQ) lagnesnuuuiarinisesnuafudiviodlagdannuuinsgiu CMYK color model @
gaszithegnusziulaeifisuiu SCC ilaflddnsaa DB Tinszvideyalatld Spearman’s correlation coefficient, Fisher's
Exact test, Diagnostic test, AUROC itz Cohen’s weighted kappa

HansANe: Agaansilenuduiusyaauiuszeiu DB etnelitdfaymsadi (r = - 031, p<0.05) Wleusnszfumutidindes
Wu 5 szau nunseiuanududinuduiuseedidudfgyvneeda fusedu DB >2 me/dL (p - value = 0.006) Tngaau
duddaussedu 1-4 aunseldiduen Cut-point 77 feranugnifesiesas 72 manuladesay 71 uazil AUROC winity 0.73
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yosdivdondundn Wenaudnivdedluiailviismed
afnannvanedldfudgaansluanuduaieindu e
aansauenuersEAUANNiesdmieduganseliainnis
Wieuiu Stool color card 398139 MANUFUNUSTENIN
ANNLYesEviedlugan1sEiua DB lakazeavziinlian
anudlunsiazidenttieidnliiosas

TunyufuRvemilsnuisfaseanslsaneiuia
#3919 unnddaanzideniiiogan Serum bilirubin Lade
faniay 1 afaUsznevfunsagigaanszresiaednly
seniedUani ulesanngUaeiinaisgaanslingedy
nawnmdanadeuuarlifiniesiiofnnuiduvesdndes
Adummsgiu nerwnadafouiuganstldviananainiiie
Tuwndnaag andeyavedtas 72 T du 8 nziusen wu
fUqaiiinlsm BA lesunsingia Kasai’s Operation n&u
idnwdedeUsding q au 66 alwiel wae 5 ese
ey fdnnuiuueulsmeiaade 14 Yusesis sy
gaspiluiUaeifiounnsie uisiudinisivgasissda 10
¥y danalifinangannseiisenisnsadiuauan uazlign
audnuaizsuAsndey

NTNUNILITIUNTTUNULNI5U Stool color card
uninnndeidunendiadu ileusndnwazves Acholic stool
THlunnsinnsedlsa BAY Liesanntlagiuiinisldinsdwiile
foiflorienneisunsvans nsdnenmgansziiaeiie
Tiunmdgeradumadonuils uiidlesndedrinEesany
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Insdwvidedeusiazviin enaapvhlidimdesiilifiannunaia
wdeuly meifisudvedgaanse fu Stool color card il
wpsgruaztunuuu Sedadunadenia iesanvild
e ldudou ademeuazlideddaunsaididnnselind
A

nanlagasu 91nNINUNIUNIANTHILLN T
Iiinnslinisgdgannselaedl Stool color card 1Hula3os
fefldlunisdnnsesifiaeiinlsa BA widslsifinis@nwinig
adganseitaeiinlsn BA tielilunisAnnamdsnisindn
FefufAsedanuaulafifiesAnuanuduiusvosnisgd
ga915zuaren DB TugUaaiinlsn BA lnefinnsesnuuu Stool
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AlFluimunamuamnsneadiasdnlsamaiuiiifiu
Ausioly
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nOUITEn

1. iomenuduiudusdgaansyiusesu DB Tug

Uaendinlsm BA ils3un1swsin Kasai's Operation

2. \levnAgaanssitduiusiua DB > 2 mg/dL

3. leUszidiuauaenndeslunisusziiiudgaanse
szyirsynansmanIsuwd Tneld Stool color card 1hude

NaN

9n15ANEN

nsfnwuwuuldmt Andennguiegdlaedy
wuueas Wihwuiamn 110 segs Tnewfudeyasewin
AULEU W.A.2561 - SUNAL N.A.2562 Laedl Inclusion criteria
AadUaewdn 918 0-15 T Flesumsidadelsn BA uazldsunis
H1AM Kasai’s Operation laggUrglasunissnwnuugiiely
o vioffthe 72 3 du 8 metusendaedoudng q wasiing
Wiideniionan DB g/l UUNUNTINE AT Exclusion
criteria ﬁa@jﬂwﬁﬂmé’%’umiﬁﬁ Liver transplantation

Aeumsiiudaya

rounsiiudeya fimsisdoiasesile (stool color
card) LLa%QLﬁU%@Haﬁﬁﬁ

1. 9911 Stool color card lagldwannis CMYK
system® Sugulaenisdn wauszaudindes (v) Taasmue
dndrusovazvesaududivasadu 20, 40, 60, 80, 100
dieldszduanuduvesdndos 15 mudidu andugidels
fnsandegadgaszreainiinly Tuseneufedndiuan
wie (C, M, K) Wudndiuensls dieladmdiuiigesnssiuau
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10 fpend (A-)) Jlpnandndrudnsnaiintudungdes (Y) au
dnarunlanald Fregredluliasionesdedldndiud C, M, K
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Mhiuwanaeiiiedd ¥ ASswudavinantiludesiu
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1) INUUARNULUIUDURAEAUAUE 5 WansaenyaLiveli

tR98laaniun Stool color card ManUAlUASILAY?
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wauia 5 uavannsardld ilernuazmnlunindieuiud
99915¢

2. dnousy FuasiiiutoyandeurisaBnmstd Stool
color card WiB1AFEAWIVININIFAALAIENT UnNEUsEa
1 weua uazgtheweuia viedte 72 Ui 8 axtueen
dleduganisovsuiinmsUsailneiishegnsnmgansssiuau
10 nMwdad1e8lagld CMYK systern iy r;jﬁmmmvﬁwém
mafiuteyamiateildasiomeldgndos > fosas 70.0 win
laiknunauaflsififutoyarideaoudnld 2 ada mnasu 3 s
windilaiinunaeivzlianmnsadhsunsiiudeyald

YULANUUNITIY
vauzsdunsise Sdunoused

1. Adeiihunnstusesainanznssunsesesssy
M39eluAy AuzLWNEFERSAITIINe e nelansadiu
nslagndleiauInuuszdngnuide swElasiniside (10)
R016135030

Yellow 20

Yellow 40

Yellow 60 3 A s c
Yellow 80

Yellow 100

2. nernavsgdmedUasdudandunisveniny
fugeuaniunases nieuuuuienastuasunasotuass
thodinfidhsuaiade

3. \flefiddansinwliangidoaiiesydu DB
Andulugthefidunasidag mndteiegransylutiana
fouuagndsnsasden 12 Halus (59 24 Halus) 99975z
fananluadsilndifssiunansdeniiangnusydiulae
wnd e wazdtienetna AruiRoulunady q
winduszfiufnnisfaanunsaivesnselagamatadinselal
A 12 Flusuannaliuganss yaannsnansuimes
nanaglinsiuen DB wneukayliaunsansunisyseiiu
yoailousamauls

4. Stool color card gnimiulilududnuina
Counter TWins¥nuyeaye

5. fusufuinisgdgaansgluinaiiuasadng
wiwane Ingldimuauinadmivnsgdeaasylivinaumis
Tunegtheiinslaliuasvnnasna

6. fusziliudiosFuasaainuaudszaud 1 Aeu
unseimuYesEndnldfuganszaniian Tneifiuidedd
gensellndidsaiussaly Stool color card andutiuiin
Tunuutudiniifualy

E F G H 1 4
E F a H 1 4
E F a H 1 4
| F a H 1 4
E F a L] 1 4

2 1 Stool color card BenszAuANnudnvesdindodlaslindnnis CMYK system

wn: YseRthud deasns waeide anvivinunsdagmans aaldndaemans Anzunmeans
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7. fvenandudsiuniunayszidliuuazan DB voe)

Uqg WiensantukuuTuindnaiuy

a0 ﬁiﬁﬂummmmvwaua

maammuﬂmLm%wuauvaimaiﬂﬁﬂil,l,ﬂiuﬁwL%ﬁ)gﬂ
Tneimuaseiutidfamaafia 0.05 wardinszidoyalae
afid il

1. MlUsunsudinsevideyansadd PASW Statistic
for Windows 18 (Chicago: SPSS Inc) Teyaianmninlagly
Sowaz (percentage)

2. 3Lﬂiﬂzﬁ“ﬁau”a1®81‘8' Spearman’s correlation co-
efficient, Fisher's Exact test, diagnostic test UtauaA1IAIM
T(Sensitivity), Anudnig (Specificity), AnsAarEnefidy
uan (Positive predictive value; PPV), mmimmﬁuwﬁlﬂu
au (Negative predictive value; NPV), mmgﬂ(ﬁaa (Accuracy)
ey AUROC
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3. Awnsieianuasnnaeslunsuseilindgannse
sEinayaainsnenisumelagld Stool color card Lu
donans lneldatd Cohen’s weighted kappa

NaN1SANEN

mnmsiivdeya luguaeiinlsa BA fild¥unns
HAFR Kasai’s operation f91g 0-15 U Geuniunissnu
fivofuae 72 T 4u 8 axfusendedouadsng q luda
Szera1viinsAn®) S 110 fregranuiniidnues
Uszwns Kl

Uszmnsilunavie 52 au (Fewaz 47.3) Tongy
iy 2.1 Weu AUreadulngeglungumsnusniiia (Segax
56.4) mmuwﬂwimma ﬂaumsua gdoustlunsiudu
HUae (3197 1) Fousdiinutes leun cholangitis Wag
post-operative Kasai’s operation QU’JEJa’JuIMaJuiJm DB
> 2 mg/dl Andusesaz 81.8 vaanguuszying

a131971 1 dayanaluvasdUaeianlsa Biliary Atresia fiihsaulunisnenil (N=110)

dayanaly

91y (128)
Infant (< 1)
Toddler (1-3 U)
Preschool age (3-6 V)
School age (6-12 )
Adolescent (>12 U)
1#5un1sHAa Kasai’s operation
<60 T
> 60 U
Fovatlunssuduaedudiaely
Cholangitis
Esophagogastroduodenoscopy (EGD)
USUen Antibiotic
Kasai's operation

Redo Kasai's operation

AU $auaz
52 a7.3
58 52.7
62 56.4
26 23.6
15 13.6
1 0.9
6 5.4
32 29.1
78 70.9
39 355
16 14.5
q 3.6
31 28.2
14 12.7
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Foyanly U Sovaz
B q 6 55
520U DB
<2 mg/dL 20 18.2
> 2 mg/dL 90 81.8

o

M 33y avivnusfaemans nalvidagrans AnzungAEnsAsIIYNEIUNa

A15197 2 wane Mean, Median, Range of DB Tngd1uunaiuseauauiduvasdininy

S2AU AT U Mean Median of Range DB DB P-value
ANy dwdes (N) of DB DB (mg/  of DB <2mg/dL > 2mg/dL

IV GEEN (CMYK) (mgzdL)  dL) (mg/dL)

1 20 9 7.6 7.0 4.7-12.5 0 (0 %) 9 (10 %)

2 40 16 5.5 5.1 1.4-10.4 2 (10 %) 14 (15.6 %)

3 60 18 9.2 7.7 0.8-19.2 1 (5 %) 17 (18.9 %) 0.006*

Total 110 20 (100%) 90 (100%)

*AUENRUSYDY SzAUANUTNEIAeazAT DB > 2 me/dL (p=0.006)
Mn: 338 anvinnunsdagmans maindaeaans auzunmemanifimeIua

A191991 3 WERY Sensitivity, Specificity, Accuracy ¥8952AUAUITNYDIEINARIIUSZAUAY 9 AU DB > 2 mg/dL

Sensitivity (%)  Specificity (%) PPV (%) NPV (%) Accuracy (95%
(@)
sEAUANUTNEIEADY = 1 10 100 100 20 26 (18, 36)
FEAUAULLALNG DY < 2 25 90 92 21 37 (28, 47)
sEAUANUTNEIEY < 3 44 85 93 25 52 (42, 61)
FTAUANMUTNEMGDY < 4% 71 75 93 37 72 (62, 80)

*A1 cutoff Ya9TEAUARBITIANNUSAU DB > 2 mg/dL fp AILASEAU 4 a3
1 AEEIdy a1 dvinunsdaemans aadydaemans AugunnemansAsIITNeIUIa
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deldvhnsinmaruduiusvesssiunruduvesd
wiedlugaseAuseau Serum direct bilirubin Tugdaeiin
15a BA lngltf@dif Spearman’s correlation coefficient Wuin
doanselianuduiusnisauiusedu Serum direct bilirubin
a8t Ay NIeata (r = - 0.311, p<0.05)

doutsnguiediganszmuseiuaududindes
5 sedumunnuduresdindes Anadeves serum direct
bilirubin, DB < 2 mg/dL, DB > 2 mg/dL Uausiagszsiu (113579
71 2) Wemanuduiusves seRuanududiviosaze DB »
2 mg/dL InglHadd Fisher's Exact test wuandaudunusiu
agafitfoddnyneadn ( p-value = 0.006) Wathanszduay
Wudwdewwayan DB = 2 me/dL Wiemanuduiusuazians
I ROC curve wuinla area under curve = 0.73 (mwﬁ 2)
uennidlitodanmigihediniiaududvieduguasy
Tusgduil 1 ynaudien DB > 2 me/dL Fudunm Jaundice

Foutsnguinegnadnady Ineinduinegnaiida
gansifisgduaandudivdeddndidssiuiunsuiy e
\Wisuieum A Cutoff vessesuafifauduiusiv DB > 2
mg/dL Wui naufisusEiun vl 1-4 (AN cutoff
suudvdosaussziu 4 awn) flearall (sensitivity) uaz

ROC Curve

08 /

06 A

Sensitivity

%

/
00 02 04 06 08 10

1 - Specificity
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AUQNADY (accuracy) qnﬁqm TngA1Auly (sensitivity)
WATAMUIUNE (specificity) $opaz 71.0 wag 75.0 AR
gn#ea (accuracy) wesmsinnedosas 72.0 7 (95% CI: 62,
80) (9137991 3)
AuaenAdadlunsUsTiiudeansesEninauAaIns
mamsunsiagld Stool color card udenans (m131i 4)
WUINYIUIAUATHTIENGIUID UNNEUATNEIUIA UWNNEuaE
AUieneua Sanuiiudenndesiussauf Weight Kappa

Value = 0.835, 0.783 uag 0.733 91 (95%Cl: 0.772-0.898,
0.720-0.847, 0.653-0.814)

aAUTENa

Mnfinanandnedy msgigenseiinnudidgluny
UftRmaguaritas BA luudnmsUssdiuvindnslvavesinfiag
wgmaiueimns nsgigansriadunmansaiunmedes
suiilaineuazihlugnmsdudufinduiientsidagonio
unsneoudy 9 14U Cholangitis*®, Bile flow cessation® sy

nsUseiiudnuasdnvesgaairseiileniaiin
mnuamnaeuld 1leanndediuszaunsaivesiusziiiu
MNBNUNTITeTHUIN wunslY Stool color card Tu

awil 2 AUROC leldsefumnuiduvesdimdostu
geanstlumsuenuezfiewindisien DB > 2 me/dL
fiun: f3ds anvndnansdaemans meivdasemans
AMZLNNEAEANSATIIINIUIA

A13197 4 Anusenadaslun1susiudgaansessnineyaanInienisunng

qﬂa'mi‘vmmmwwé Weight Kappa Value Standard Error 95% CI

wnwnd VS weuia 0.783 003 0.720 - 0.847
unng Vs Q"daa‘wmma 0.733 .004 0.653-0.814
NYIUA VS r;}u'aawmma 0.835 .003 0.772 - 0.898

fun: 338 envivnunsdagmans maindagaans auzunmemansfinumeIuia
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nsdnnsadlsn BA iesiu Tunsneng 1-2 ieu wudntaels
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doens nsfledesile Stool color card fifoes@ivannvany
ilinnsileuRessyavdniodlugaanseiilalaeudugiunn
u Mnuanseusuoumaiudeyanuigidimnssuiums
Weausaviinisnsiadaanselagld Stool color card la
warumsaeUluniusn annnddesay 70 wanadianuEeu
18989 Stool color card WluuisUuuuuaznszuuMsTld
s uievzdndudeslaunisiinduluszes Suduegtng
ogslsAmuiidelalldAudeyanidutiadvdnsvesfuseidiu
#9995 WU 018 ANNEAUNANINEIEAT 91ENTTVITULAY
Usgaun1snivesunans tun1sti Stool color card Ulda3s
Feenadesiidsdatomant fitouusnilimsinsaeu
asmuaziimanaaounaiteudmiloulévinlunuideide
HI3BEaNN5IRgULUY Stool color card Tuguiuy
nszaudosnndazmnlumafivin dndniun wawde
sgeuen IngGunmsiuiliduinespudedulumide
findnite 9nvh Stool color cardlagld CMYK system AW
vunseawriiadenty fuflinsumusiuuiidenislunds
ety egnlsffdnuasaniilunseany yihlifieuaans
wdeuresdidlonarihuluviegnuaniunaumiedent
feuluszwieduiiungise MAdelfiiu Stool color card
BluAudnitunaeanai uazyiniauasuile Stool color card
Wenih Tuswnanmnimslst Stool color card wrigfunases
U3 w19193wA9aiin1511 Stool color card NEUINTIIABY
Juszoy 9
HAN1TIENUAIUFUNUSVDITEAUANULLETDS
Tugaanszuusunduiy DB egilfdfynsadia Fawalag
amsandulufianafeaiunisld stool color card Lilens
ARNTOININTIE BA 9 nvanaquszma’™ Tnan1sfinuisnena
ffFeuiisumnuituvesdivdosiunsiteds BATaInTIA
DB eglusziugeegudn udlivsuanuduiudiuan DB 7
widn dns@nwrananvdnnunsdasaians aninende

awauasuns” Wisuleun1sinaendaannseiven Total

v a0

bilirubin T1193315% (fecal-TB) Wuis¥AUANUTNETIAT @A)
fanuduiusiusedu T8 Tuganse (fecal-TB) 91 wazn1s
THn19ingiuadana waanan 1y RBG-system Taanu
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wduglun1sAnnsnsuInninni1snsalagld Stool color card’
Feaonndosiunamsinuiiidiniedloitelinsesiariinny
azden dfegsd@nainvans uilduwuuuny lainezsduns
14 CMYK-based 38 RBG-based in3asiioimanilvinlianunsa
wiuwunliueuduiusvesdgaanszduen Bilirubin 16 3
TunsAnunidlden Serum direct bilirubin lunsdnwann
uAnedvaauaiunsian Fecal total bilirubin vt
msavsvuulalfifionsimsesiuendsauiuuiunes
Snvawnsliou lunsinuiidenld CMYK-based iilosan
ABIN1580ALUY Stool color card wazfiuvieanunlmdu
1nsg1u luvn?l RBG-based g funslilugunsalddsia
A9 9 WuNNaeAITA auansn A Wudy

doutsnguenuszdvanududmdedugannss wu
Svnnldsesumnududivdes sz 1 Sy 4 Wy
\nusiuanIisdgaanseiiRaUnd nuiflenuduiudiusedu
DB 7i = 2 mg/dL Tnedien Sensitivity, Specificity uag Accu-
racy peflussfumngan uonnimnlfsrduanududvdes
seeu 1 1 8unasst nuifianuduiudtiusedu DB 7 = 2 my/
dL Imedian Specificity 100% Wag Positive predictive value
100% 9n7ina1ian Stool color card Fudua3asdiofinung
audmsunisdansesiile Early detection A1zfidl Serum
bilirubin qa%ﬂuﬁﬂw BA wu Cholangitis waz Bile flow
cessation f3duatiuayunstfinamidisysu 1-4 mngiaedin
TdgasznlanuseauaNuuvedmdes 1-4 AmsiaITan
wzideniiegdn DB iududaly

wans3deil wamIauduusresdaseives
serum direct bilirubin laluninsin wsildlaunsaszym Se-
rum direct bilirubin vesiftheldlagnss osntladeosig 4
loun

o1 fifhesulsgmudu

1. faduBosomnsuare
Hadovileifnavilidgensedouly egrlsAmufauias
Wisuitsumnudiusvesdganstlunguiithoiinilenglion
11 1Y Gowar 56.4) fifhazduUssmuenzusiaye s
u Alsimunrmidiiusiusesu Serum bilirubin usegsln
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nfinanandhasiu Stool color card ua3esiof
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rum bilirubin finUnfld uenandanunsaanniszauysdn
anAnuiananelunsioans uazasUSnamesnanaiin Ay
mnzaufivesiieseiinsguagtaeiinlsn BA azihluly
dierfinsgdunmamnisguadias uenaniiideiiununs
Wansyauaun e ualuvedUlsluninisiinnudun
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GEYY
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fiu Stool color card @wnsaAnnsaInIzWRadludUIELAN
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duasuliinasly Stool color card unfunaseaieinlsn
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du94 Stool color card ﬁﬂﬁiﬁﬂu RBG system LagniInum
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ABSTRACT

Objective: This quasi-experimental study aimed to investigate the impact of an educational handbook on caregiver
knowledge and satisfaction in managing dysphagic patients. Twenty-six caregivers were recruited from the Department
of Rehabilitation Medicine, Golden Jubilee Medical Center, between November 2023 and April 2024.

Materials and Methods: The research tools were an educational handbook and a questionnaire with 15 questions,
consisting of general information about dysphagia and caring for dysphagic patients. Each caregiver was asked to take
the pre-test before receiving knowledge about caring for dysphagic patients from a multidisciplinary team. Then, the
educational handbook was provided for review during home care. After one week, the post-test was done during the
follow-up with an occupational therapist. The physician conducted a one-month follow-up with caregivers to assess their
satisfaction with using the educational handbook. The outcome measure was a comparison between pre-test and post-
test scores. Increasing scores indicated increased knowledge in caring for dysphagic patients.

Results: The total number of caregivers in this study was 26 participants. After using the educational handbook, the
mean test score was increased compared to the baseline score. The mean score in the post-test (13.04 £ 2.25) was higher
than the pre-test score (9.04 + 2.47) significantly (p-value<.001). The handbook also showed that overall satisfaction was
good and considered excellent for application.

Conclusion: The study results supported the effectiveness of the educational handbook in enhancing caregivers' knowl-

edge. It is a valuable resource for improving knowledge about caring for dysphagic patients.
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The Utilization of Tools Encompassing All Color Tones of Negative
Film with Adobe Photoshop for Image Storage
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ABSTRACT

Objective: This study investigates the utilization of Adobe Photoshop tools for the color correction process of images
derived from negative film. The aim is to achieve colors that closely resemble reality and to streamline the image file
storage process for greater convenience. Additionally, the study's findings contribute to the development of a practical
operational guide.

Materials and Methods: The study was conducted through the color correction process in Adobe Photoshop, accom-
panied by documentation outlining the workflow. Nineteen participants with experience in using Adobe Photoshop
perform color correction assignments on image files according to the specified methods. The study includes evaluating
satisfaction levels using a 5-point Likert Scale.

Results: The study found a high level of satisfaction with the work process, with average ratings ranked from highest
to lowest. In the category of time spent on tasks, it scored 4.58, followed by clear task execution at 4.47, and suitability
for various creative applications also at 4.42. The task execution steps are easily understood and adaptable to a variety
of creative tones at 4.32. Satisfaction with the achieved results of the work is high, with an average rating of 4.42 in the
image category that can be effectively utilized. Details in the white color section remain at 4.32, while details in the black
color section persist at 4.26. The black color in the image is rated at 4.05, the skin tone of individuals in the picture closely
resembles reality at 4.00, and there is moderate satisfaction in the white color category in the image, rated at 3.89.
Conclusion: Based on the study findings, the process of utilizing tools in Adobe Photoshop for the color correction of
image files derived from negative film enables the adjustment of colors to closely resemble reality and enhances the effi-

ciency of the image file storage workflow.
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Appropriate Postures and Assistive Devices for Daily Activities to
Prevent Falls in the Elderly
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ABSTRACT

Elderly people have a deteriorating physical condition and are at risk of falling. Fall hazards could be caused by
internal factors, such as unhealthy physical conditions, or external factors, such as unsafe environments inside and out-
side their home. Injuries from falls for the elderly could affect their daily activities, their mood, and their mental health.
Therefore, it is important to ensure that they have correct and safe postures, as well as appropriate equipment to help
with their daily activities. This could prevent falls or slips from movements such as sitting down, standing up, choosing
a chair, or changing from lying down to sitting at the edge of the bed. Choosing the right bed or a piece of equipment to
help with daily activities could help avoid fall risks for the elderly.
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Nursing Care in the Noncultured Melanocyte - Keratinocyte Surgery
of Vitiligo

Phantipa Treethummakul*, Narumol Silpa-archa**, Punyanut Yothachai**, Poramin Patthamalai***

*Department of Nursing, Siriraj Hospital, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand,
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of Medicine, Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok 10300, Thailand.

Siriraj Medical Bulletin 2024;17(3):318-324

ABSTRACT

Vitiligo is a common depigmenting skin disorder, which is now clearly classified as an autoimmune disease. The
disease is characterized by the selective loss of melanocytes which result in topical non-scaly, chalky-white macules in
various position on the body. Vitiligo is often dismissed as a cosmetic problem and psychologically, often with a consid-
erable burden on daily life. There are currently several medical treatments available, which aim to arrest progression and
induce skin repigmentation, and no known treatment can consistently produce repigmentation in all patients. Surgical
treatments for vitiligo are a safe and effective treatment modality for select patients with vitiligo. Many techniques of
vitiligo surgery exist, each with unique advantages and disadvantages. This review summarize the current knowledge
on vitiligo and presented the medical treatment available for vitiligo by melanocyte — keratinocyte transplantation pro-
cedure (MKTP), which is a cellular grafting consists of non-culture epidermal suspension. Nurse play a crucial role in
providing effective care for vitiligo patients undergoing MKTP. The content covers is steps for surgery as for the nursing
process consists of steps to pre-surgery, during surgery, and post-surgery by emphasizing the patient as the center point
in providing nursing care. It presented of guidelines for the nursing of vitiligo and who interested in applying it to care for
patients with vitiligo. Should be develop strategies to provide an effective educational for patients with vitiligo to enhance
their quality of life.
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The Finger Ovetlapping Techniques in Court-type Thai Traditional
Massage
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Pravit Akarasereenont

Center of Applied Thai Traditional Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Siriraj Medical Bulletin 2024;17(3):325-333

ABSTRACT

Court-type Thai Traditional massage is a form of Thai massage that uses only the fingers and hands to apply
pressure. It includes the following components; the posture of the patient and doctor, the placement of hands and fingers,
the power and direction of the force, the duration, the adjustment of the force, and the lines and points of the massage.
In the placement of hands and fingers, there is a technique for teaching Thai traditional therapeutic massage students in
the preclinical phase and clinical phase, and for clinical practice that is called the finger overlaps technique. Currently,
there are 4 methods in use: 1. Overlapping fingers with a cross 2. Overlapping fingers with finger support 3. Overlapping
fingers with the heel of the hand, and 4. Overlapping the fingertips with the fingertips. In choosing the method of overlap-
ping fingers 3 factors must be taken into consideration, including the lines and the pressure points, severity of diseases,
condition, and underlying disease of the patient to achieve effectiveness in the treatment of disease and safety for patients.
Moreover, the doctor who performed the procedure due to the massage method overlapping fingers can cause injuries to

the fingers and wrists and result in long-term finger deformity.

Keywords: Finger overlapping techniques; Court-type Thai traditional massage; Thai traditional massage; Thai tra-
ditional therapeutic massage
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Roles Of Nurses in Prevention and Management of Tumor Lysis
Syndrome in Critical Situation

Pennapa Tipsung
Division of Medical Nursing, Department of Nursing Siriraj Hospital, Bangkok 10700, Thailand.

Siriraj Medical Bulletin 2024;17(3):334-338

ABSTRACT

Tumor lysis syndrome (TLS) is a common emergency condition in intensive care units. This condition causes
patients to have complications from metabolic abnormalities and may result in other organ failure, resulting in an in-
creased death rate for cancer patients. Some patients require longer hospital stays or may develop chronic conditions
that require repeated hospital admissions. Prevention in at-risk patients or providing medical treatment at an early stage
makes the patient less likely to be harmed by this condition. Nurses play an important role in helping with assessments.
Prevent and provide basic nursing care to patients Therefore, it is necessary to have basic knowledge and understanding
about TLS, such as the meaning of TLS syndrome, assessment of patient risk groups. Nursing care to prevent TLS, as well
as assessing the severity and nature of the pathophysiology caused by TLS. Able to prepare patients for examination or
additional treatment with standard nursing guidelines for monitoring complications. Able to practice nursing correctly
Fast and knowledgeable It will result in more success in preventing and helping patients in emergencies and reducing the

death rate of patients.
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Relieving Breast Engorgement in Postpartum Women
with Thai Traditional Massage and Hot Herbal Compression

Peamruetai Butdapan, Panithida Saeheng, Parichard Pongpanich, Kamonchanok Maneechai,
Thamnapat Duangdee, Ueamphon Suwannatrai, Pravit Akaraseenont, Onnicha Tachaviriya

Center of Applied Thai Traditional Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Siriraj Medical Bulletin 2024;17(3):339-345

ABSTRACT

Breast engorgement is a common issue among postpartum women, caused by milk stasis leading to engorgement
and breast pain. There are various methods to relieve breast engorgement, for example, hot and cold compression,
acupuncture, guasha, ultrasound, and massage. Massage is a popular method for managing breast engorgement due to
its effectiveness and convenience. Nowadays, different terms are used to refer to breast massage techniques, for example,
breast massage, opening milk duct massage, massage for stimulating milk. These massages are performed on the breast
to relieve tension and stimulate milk flow, although the techniques and methods may vary. Breast massage technique at
the Ayurved Clinic of Applied Thai Traditional Medicine, Siriraj hospital to reduce breast engorgement uses only fingers
and palms for pressing, based on the principles of the court-type Thai traditional massage. This technique is
characterized by Taeng-Rod-Mue (adjusting massage pressure depending on disease or individual) to make massage
gentle, deep pressing without trauma after massage. Hence this technique is suitable for postpartum women who have
hard and painful breasts. Additionally, hot herbal compress is used to relieve breast engorgement, stimulate blood
circulation, and encourage milk flow. In cases where the breasts are hard, painful, swollen, red, hot, and accompanied
by fever, it is necessary to receive medical treatment from a western physician before undergoing breast massage. This
article aims to provide knowledge, understanding of Thai traditional medicine in postpartum care and the maneuvers
that help relieve breast engorgement, as clinical practice at Ayurved Clinic of Applied Thai Traditional Medicine, Center
of Applied Thai Traditional Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University.

Keywords: Postpartum women; breast engorgement; court type Thai traditional massage; breast massage; hot herbal
compression
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