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Sensory acceptance of beetroot juice jelly in healthy participants

Nantana Somyapraseth (B.Sc.)', Nareekan Noonwong (M.Sc.)', Jittima Mongraykang (M.Sc.)!
and Piyapong Prasertsri (Ph.D.)"

'Faculty of Allied Health Sciences, Burapha University, Chonburi, Thailand
“Exercise and Nutrition Innovation and Sciences Research Unit, Burapha University,
Chonburi, Thailand

Abstract

Introduction: Beetroot is among the top healthiest vegetables and is already a popular
alternative food. However, studies concerning beetroot’s popularity within Thailand are still
few, particularly in terms of the development of healthy consumer food products.
Objectives: To run a study with health-conscious participants for the level of sensory acceptance
between a beetroot juice jelly and a control jelly.

Methods: This was an experimental study. Thirty healthy male and female participants,
between 18-30 years old, were recruited. Beetroot juice and control jellies were produced by
researchers, and then randomly tasted by the participants. The participants thereafter were
asked to evaluate their sensory acceptance across three questionnaires, including a 9-point
hedonic scale, descriptive evaluation score as well as a “just about right” scale.

Results: The 9-point hedonic scales showed that appearance was not a factor between the
beetroot juice and control jellies. However, the aroma, flavor, texture and overall acceptability
scores were significantly lower in the beetroot juice jelly (p < 0.05). The overall acceptability
scores for the control and beetroot juice jellies fell within the neither like nor dislike, to “liking
slightly” tiers. The descriptive evaluation scores showed that appearance and texture were
not significantly different among the beetroot and control jellies. However, color, aroma and
flavor scores were significantly lower in the beetroot juice jelly (p < 0.05). Likewise, the “just
about right” scales also showed that sweetness, aroma, extreme flavor and springiness were
not significantly different between the beetroot juice and control jellies.

Conclusion: Beetroot juice jelly differed from the control jelly in terms of color, aroma, flavor,
texture and overall acceptability, as evaluated by a 9-point hedonic and “just about right” taste
acceptance questionnaires. The overall acceptability score for the control jelly and beetroot

juice jelly were considered as neither like nor dislike, to “liking slightly,” respectively.

Keywords: Jelly, Beetroot, Liking test
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= ¢ N dy .
mmwmnwm&wawumsmwuma’tuma Carbapenemase—prod ucing
Enterobacterales ’Lukawmmaaagmﬂsmw

v v

WU @nsusen1 (M) J95uns SeEnaseud (n.aL) kel duansiavgina (Use.)

'NaNUmAlANSWINGuaE 1T Ie1Ratn Tsane1uiaaumsusINig aynsusinis Ysenalng
‘Auginaliansunmg wninerdeiidededunseiiesi aynsusing Usswmelne

UNANED

UIUN f]i]ﬁ;ﬁm%a Carbapenem-resistant Enterobacterales (CRE) 5@Lﬂuﬁaﬂﬂmwﬁ'ﬂ®"mﬁ
uwnsnszaglumlansaufsUssmalnedas Taednalnnisies finvaniiaadonisaiiaoule
AISUNTIHLARaIAaeuln

M UIEAIA \efnwiaunainnanevesdumsufidwaluide Carbapenemase-producing
Enterobacterales (CPE) 1nsdsnsinvesiiiielulsameuiaaymsusnns

ASmsfnun Liulde Enterobacterales MnAsdamsialuranitou Awnas - nanew 2562 figatidiouas
yaaouanlos i ugadndeiiorinseisuludfdiuiu CRE S 67 aewug mndunmam
CPE @735 modified carbapenem inactivation method, EDTA carbapenem inactivation method
LAZATIINIAIUNAINUABUBIEUAITUINTLEAMYTE multiplex PCR

wan1sAnY Wo CRE 67 aevug Swunduie Klebsiella pneumoniae, Escherichia coli was
Enterobacter cloacae $asas 85.07, 8.96 wag 5.97 aud1su wulndu CPE Souay 89.55 Foiidy
oen 3 viln léun bla bla waz bla _Seway 70.00, 56.67 Uaz 3.33 AWEIAY Tnewuide

OXA-08-like ND

fidu bla_, swdu bla 3ovaz 30.00 lumsinwiinuimnbresidmugainieudniug

AUTHAURIEY LWaNlEu blao Tasiaen imipenem, meropenem, doripenem, amikacin L&y

XA-48-like
tigecycline Foiiitu bla lasieen amikacin ua tigecycline Foiiitu b(oKPChmm tigecycline
Aty bla_, ... 33Ny bla Taseen gentamicin, amikacin wag tigecycline \Wo CPE uav
non-CPE taviumgislarosn colistin

a9U enavanvanevesBuansufitiuauasnanismaaeua e dnugaTnandudeyaidosun

[

AuszunIngiteldlunismunuuazidisyiinisunsnszaievesieneenlulsaine uiaaynsusnis

AMdAgY Carbapenemase-producing Enterobacterales Buasuniiilyla 15ane1utaaynsusInig

a sdw a

wusniuiinvau FFuns SegnnySe

e

AMZMATIANITWINNG UMINSIFLFLAYNRAUNTZLNYTA
aunsusIns Usemelne
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Carbapenemase gene diversity in Carbapenemase-producing Enterobacterales

in Samutprakan Hospital

Manop Suttiprapha (M.MT.)!, Watcharin Rangsipanuratn (M.Sc.)* and

Patcharee Kammarnjassadakul (Ph.D.)’

'Department of Medical Technology and Clinical Pathology, Samutprakan Hospital,
Samut Prakan, Thailand
*Faculty of Medical Technology, Huachiew Chalermprakiet University, Samut Prakan, Thailand

Abstract

Context: Currently, Carbapenem-resistant Enterobacterales (CRE), are an urgent, worldwide
threat and have spread to every country including Thailand.The major of CRE’s drug resistant
mechanism is due to the production of various carbapenemase enzymes.

Objective: To study the diversity of carbapenemase genes in Carbapenemase-producing
Enterobacterales (CPE), as isolated from clinical specimens taken at Samut Prakan Hospital.
Material and methods: A total of 67 CRE strains were collected from clinical specimens
between August and October, 2019, and identified through machine automation. CPE underwent
a modified carbapenem inactivation method and an EDTA carbapenem inactivation method.
Carbapenemase gene diversity was determined by multiplex PCR.

Results: Of the 67 CRE strains, Klebsiella pneumoniae, Escherichia coli, and Enterobacter
cloacae were 85.07%, 8.96%, and 5.97%, respectively. The percentage of CPE was 89.55%.
Three carbapenemase genes were bla bla " and b(oKPC at 70.00%, 56.67%, and 3.33%,

OXA-48-like, ND
respectively. In addition, the combination of bla and blaNDM was found at 30.00%. In this

OXA-48-like

study, the antimicrobial susceptibility of CPE was found to be correlated with gene types. CPE

carrying the bla gene were susceptible to imipenem, meropenem, doripenem, amikacin

and ’tigecycline.o(xi/l;ﬂE8 lc‘:k;rrying the bla  gene were susceptible to amikacin, and tigecycline. CPE
carrying the b(oKPC gene were susceptible to tigecycline alone. The CPE carrying b(ooxA_%_Ukeand
bla  sgenes were susceptible to gentamicin, amikacin, and tigecycline. All CPE and non-CPE
were also susceptible to colistin.

Conclusions: Carbapenemase gene diversity and antimicrobial susceptibility results are used as
epidemiological data for infection control and monitoring the spread of drug-resistant bacteria

in Samutprakan Hospital.

Keywords: Carbapenemase-producing Enterobacterales, Carbapenemase gene, Samutprakan

Hospital
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uni

N13AALYBRUATILIEABEIAIURATNAS
dl o

Jullgymmnsansnsaguiiddgiinlan insgdns

a A a

N13A081AUATNYDIMUATIS BraTE v ALY

a

98195 SMAzABLTBY VauTiedIUgaTNIUIY
Tminduiitdosas NsAaoRUATISERABEIAIUTATN
THANTENUNIIIUFUAINLALLATYFND NTARLYE
a a dy v = o Y a =
wupiliseRRe I uaTNINITARALA SN
wiswgnaUssunsesas 0.4 83 1.6 VINANTUIN
189U VIUTEINA (Gross Domestic Product,
GDP) dnisuuseindlngnuin nshntonasfinu
a I o Ao W
et dulgminiuasisuaviddy lnenuau
Inedndanuaiisenaentazuinnin 100,000 57
\HedInegatiay 30,000 518 Mdaansnundaeg
Tulsane1urasiuAuLINTURE 19Uy 3 a1uTu
WaTUAA 1817 1UATNNIT T NYIN1TAALY D
o198 19U 88 6,000 A1UUIN FINALULAN
ANUAYAENTNYINTIINNTAATRADEININNTN
40,000 a1uUIN MsaUsTUUSegay 0.6 VB9
NARAIIaTINYeIUSTWALNY!
Carbapenem-Resistant
Enterobacterales (CRE) \JunuaiiSaunsuau
suuvisludusu (order) Enterobacterales Nwy
Uszdnduludlduazhoeingu carbapenems
= & o P v v PRt )
Fadugaugaintugavtenldlunisshuilsa
o X o ¥ oy .
PALTBLUATISELNSNAURADYN Wallaunsaaenen
a X a | N ) Y o v
gufosfeguunataintualeiugle vinlvd
NILNINITAvRAToRouINTY waziluame
d1Agreslinfiaaelulsaneiuia 310918974
N159RSEAULUATIISEADYIVDIBIANITUINELAN
(World Health Organization) WuIHWUATILSY
ARYITULIINABINITEIAUYaTNYalndoEI
\39A7UYTO Superbugs 3 s¥6iU lne CRE dnog
lunquyuussszavings (critical)’ nalnnishesn
nau carbapenems fNdAglaun n1sasseuled

s aa -] |4
ASUNTLE (carbapenemase) 1vanslATIasNg
= & & v e
Y9381 ISunenasseullili Carbapenemase-
producing Enterobacterales (CPE) lnunalnilay
anauANlasdy bla Nivatgydauunaiaine
WU bla, bla_ bla Dusiu

C. NDM IM OXA-48-like
waznalndu tawn n1sas1weuleyl extended

it bla

spectrum beta-lactamase (ESBL) %38 AmpC
saudunIsnanewugveslusAunasy (porin
mutation) vlversmudlUueadlils Sonide
nAuEI non-CPE F8msnsavinisadiaoules]
AsUITtiug Usgnauaay 3ameillulnd laun
modified carbapenem inactivation method
(MmCIM) wag EDTA-carbapenem inactivation
method (eCIM) wagnsMBUAITUINTILNEAE
medlulnd laun multiplex PCR
wulgiasuridmanumiulaseasig
luianan3a Ambler classification 10U 2 nau
1aun serine-carbapenemase (laun class A,
waz class D) wag metallo-beta-lactamase
(leuA class B) dwgroulwailu class A laun
Klebsiella pneumoniae carbapenemase
(KPC), class B lawn New Delhi metallo-beta-
lactamase (NDM), imipenemase (IMP), Verona
integron-encoded metallo-beta-lactamase
(VIM) waz class D laun oxacillinase-48-like
(OXA-a8-like) 1uAY 2nTIUvIEaTUITY
WMNYIFNEANTAITITUGY NTUINYIFFATNITLNNE
1wl w.a. 2561 wuan CRE luusemalneidu CPE
f9¥eay 95.6 Iagldis multiplex PCR wagwudu
fimuaunsaraieulssl NDM wag OXA-48-like
iy L%amuimljlﬂu Klebsiella pneumoniae
way Escherichia coli wagwuin CRE luusivalne
Faudu emerging superbug fias1aeulasl NDM
gean dalinevaussonsinumensldemans
¥1insmAU (combination drug)’ 1ng NDM-1 v
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wuasasntud we. 2551 Jagtulisneaunisny
NDM vanegviialunanauseinenalan® woasns
e A ] 9
oulwiilazhonasingy beta-lactams lusgsiu
4999U8981ng carbapenems wagdinazfona
gINGNBY 9 UMY WU fluoroquinolones wag
aminoglycosides
lssneuaaynsusinisidulsaneiuia
UsgrdamdnaynsusinisidduiuieaiUae
385 LAY WagNULIe CRE 31NEIdIRTI9909
A U2l Uiy S1891UF0UNTlN1TABY1Y Y
ﬁy 4 a wva a a aa
e CRE 310 esU)uAn159adainenndin
lasnisiiuteyaadfdeundanduian 5 4
FaUad W.A. 2557-2561 HEIE99529919%UA
150,281 /78819 #539N U CRE 1,618 A79819
Andusesay 1.07 vosilog9vianun lagnu
o ¥ o
N15N32918Mv03T0 CRE lulaunsuinign
Jovay 47.49 sesasunfAe Udanie nues Lden
wazduq (a1surlusenivlazIuiile) Sovas
40.78,7.82, 2.79 way 1.12 mudsu wazwuIndu
\Wo Klebsiella pneumoniae q&qm%aaaz 73.05
S89a9UNRBWB Escherichia coli, Enterobacter
cloacae, Citrobacter freundii W% Proteus
mirabilis Segay 20.58, 4.08, 1.85 way 0.43
puaeu wadaliisieanuamevsenalniivinlv
a dy v
\Winnshion Jagdulisteauainuynves CRE
a 6 a al
wazANMaINalsYesdualsuINtiualy CPE
nnanglsangnuiatulssinalng”! wadelud
ToUaIINLIINYIVIREYNTUTING Fetduddl
Tayatisiuiunisveaeuauliiuedugadn
& v Ao W 9 a A
wludeyandidgninuseuininegl weldly
NNIAUANLATLENTEIINITUNINTTILVDITRFRE
Tulsanguiaaymsusinisdely

WQUIZAIA

ANEIAUNAINNAIBVDIBUAITUINTLLLE
Twis CPE #1838 multiplex PCR Tulsewenuna
aynIyusINIg

ad =
5n15ANWN
=
FUkuUNIANEN
ANl un AN Y NTINTTULILUY
NIAFNYIN (cross-sectional descriptive study)
fnae19da CRE
\AUF19819138 Enterobacterales 370
A9d991579 9,843 fvge (leune Jdaiz wues
- ¥o o 2 ¥
@A @15U1bUS1NNY wazTuLie) Tulsaneiuna
AUVsUIING FENIUABUAIMIAY - AAIAN 2562
I9gvinnsIuUNTiae waznadauaulinesn
A1uYaTNNGY carbapenems auA ertapenem,
imipenem, meropenem LWa¥ doripenem
oA Y e .
LareInguay laun amoxicillin/clavulanate,
amikacin, cefazolin, cefotaxime, ceftazidime,
colistin, ciprofloxacin, gentamicin, levofloxacin,
piperacillin/tazobactam, sulfamethoxazole/
trimethoprim uag tigecycline laglyinTaq
A onlud® MicroScan WalkAway96
plus (Beckman Coulter, USA) vlaniua 1,240
I = o v A - &
aeiug lnelinaeiAnidife @anansie
wuASeluduay Enterobacterales Nnaen
nau carbapenems og1day 1 ylauazien
NnEUskuUligIsg dmiuinueidnesn fe
WakuAnseluduayu Enterobacterales way
1 d‘ Q{' 1 1 a‘d‘
naudunlveeINgy carbapenems 31NN
ARG CRE 3743U 67 anetiug Usenausie
Klebsiella pneumoniae 57 maﬁuﬁ: Escherichia
coli 6 ma‘ﬁuﬁ: way Enterobacter cloacae
4 gnefug andaaniy 32 A8 Laung 29
fI9819 UUBY 4 AIBEN9 LAYLADA 2 AIDYNT LAY
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LﬁUL%@iu 10% glycerol tryptic soy broth 7
gaunndl -20 B3 LYALTYA IUNT1LUININTIA
mnsasaeulelasuitiuanieds modified
carbapenem inactivation method (mCIM) wag
EDTA-carbapenem inactivation method (eCIM)
WaZATIIMBUAITUINLLIE M85 multiplex PCR

ansasrantaulelarsuridiuan 2935014
Alulnd : Modified carbapenem inactivation
method (mCIM) wag EDTA-carbapenem
inactivation method (eCIM)
asaneulrdaSUITILEA878 mCIM
Tnewnzide CRE U blood agar Wunan 18-24
Hlus anduldguunsgiuunn 1 lulasdes
Fewounazangly tryptic soy broth (TSB) U311013
2 fadans waznauliidudewoafu aandu
TdUrnduusimannideduitug meropenem
ANt 10 lulasnsy (Oxoid, UK) Tdluvasn
Tnonelvaslugmsiaukuet tluduiigumad
35+2 padwaldead luussenniaunaiduian
4 Falusx15 writ 9niuldguunnsgiuruin
10 lulpsansifeuniugn meropenem Tuu1ann
TSB wazinieiindasuluvesnaoniiiasidn
9SABNTe TSB AAusenly andulduinau
AVLKUEINIINUURIENDIS Mueller Hinton
Agar fimeide E. coli ATCC 25922 fiusu
ANUYULTBURU McFarland standard No. 0.5 1
luiuiigauvgdl 35+2 smwaideoa luusseinie
Unfdutian 18-24 Falus grunalasnisia
GUL!’W]LﬁUNWU@Hﬁﬂ@N“ﬂ@G’JﬂﬁﬁL%@LLU@ﬁL%EJ
gndudan1siasey (inhibition zone) dnfiwuan
wWuruaugnansvensla 6-15 Jafiuns vse
16-18 findwnsifilaladvuiaidn (pinpoint
colonies) neluasla wansin Weadraoules

ANSUNNTE (carbapenemase detected) way

onflvunatduNuaudnaavendla = 19 Tadwns
1 dy 1l ¥ '3 L3 aa
wana1 Weldiinisasrseuleiasuindiua
(carbapenemase not detected) LADTUUA
slugudnavendla 16-18 fadluns w3eilan
1 =1 (Y] a a 1 a I3

1NNAINVSBVINAU 19 Taduins kadlalatyuintan
meludla Wanunsoasdlandeiinsasaeulesd
ANSUNLLE (indeterminate)

o X A v I3 & N

Jdntenasrvauladais uniduaun
o o a & 1 2 aa o
yIn1sawunvineuleinenl1835 eCIM Tagvin
WULAINUIS MCIM wekiy 0.5 M EDTA USu9S
20 lulasansasiunasn TSB 91UNAlAEEIYUI
Uk uAugna1eveeidlaves meropenem
NNNaANd EDTA wraudunasnftull EDTA
F1an 198NN I aLINAU 5 Tadiuns 1oy
metallo-beta-lactamase 8118 INNIBLYVINAY
4 fiadwunsidu serine carbapenemase

n1snaasuldiieareWuguInsgiu
K. pneumoniae ATCC BAA-1705 uas K.
pneumoniae ATCC BAA-1706 Juliianiuny

AN MNHAUINLAZNAAUANAIAY

14

N13ATIMBUAITUINTLIE A2835N9
ANulnd multiplex PCR

WM1gL8e CRE U blood agar 1y
e 18-24 ks antiuldguidende CRE 3-5
Talafildlutndy suaruguliifisuvindu
McFarland standard No. 0.5 Wlugaludnion
Huna 10 widt anduuinisasiamiu
, bla

KPC OXA-
, bla, w735 multiplex

ASUNRTLLE 6 vialawn bla_, bla
. bla . bla
48-like OXA-23-like VIM
polymerase chain reaction (mPCR) wagld
galnsiues (m15199 1) lneviisendensiu
Usumsviavun 20 lulaséng Useneusme dNTP 7
AILTUTU 2 MM, MgCL 2.5 mM, Insasuray
ANATUTY 2 mM, DNA Taq polymerase
a;' Yy v a a a & 1
MAnuduty 5 elindelulasing uashiduiow
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wuuUsSuIns 2 Tulasans d@nsuan1ieideiss

=

TdUsenaune initial denaturation 91 94 8¢

Wwaled WY 3 U9 denaturation 71 94 89N

61 99A"

il
a
il

a a a . PN

baLed WY 20 UM annealing 7

7l

WALEE WU 15 U extension 1 72 896N
a a a o
WALTYA UIW 45 FUT I1UIU 33 U WAy

final extension 71 72 29ALYALEAUIUY 3 U9

S o a aa ¢ a Y  aa
PMAUUIHEANaNTe15 A lURTI9deUA187T
agarose gel electrophoresis N1AMULTUTY
PoaWINAUTEaE 2 (W) hazduuinnanne
aal s 13 v & v ¢
NYBIT MIUNITNN 1 mawmaaﬂ%wamawuq
UMI§1U K. pneumoniae ATCC BAA-1705 way
K. pneumoniae ATCC BAA-1706 tJuidaniun
AN NHAUINLAZNAIUANAIAY

M13199 1 YalwswesdmsunTiamauasuniitiua 6 vila uasruInveNanraigens”

PCR Product size

Gene Primer Sequence
(bp)
bla NDM-F TAGTGCTCAGTGTCGGCATC 640
NDM-R CATTAGCCGCTGCATTGAT
blOKPC KPC-F GGAACCATTCGCTAAACTCG 310
KPC-R GGCGGCGTTATCACTGTATT
Ao i OXA48-F GCTGTGTTTTTGGTGGCATC 755
OXA48-R TTGAGCACTTCTTTTGTGATGG
Qs the OXA23-F TCGGATTGGAGAACCAGAA 390
OXA23-R GCCCAACCAGTCTTTCCAAA
bla, VIM-F GATGSTGATGAGTTGCTTYTKAT 470
VIM-R TCYGGRTAGYGTTKTTGAAT
bla, IMP-F YGACAGYACRGGNGGAATWG 246
IMP-R GGYTTAAYAAARCAMCCACC
nsAATIEVideya 2239, 13.43, 1.4, 1.4, 1.4 auddU uazie

IpTeideyaatnidanssann loun Seuay

NANISANEN

o CRE amun 67 aneiiug Suuniy
L%IE] K. pneumoniae, E. coli Wwag E. cloacae
Jovaz 85.07, 8.96, 5.97 MUAIAU NANITNAGDU
aruilesndugadvmuin Welases colistin,
tigecycline, amikacin, gentamicin, imipenem,
meropenem, doripenem, tetracycline,
sulfamethoxazole/ trimethoprim, ciprofloxacin,
levofloxacin, piperacillin/tazobactam Sotag
100, 88.06, 82.09, 50.75, 31.34, 31.34, 31.34,

mag1 amoxicillin/clavulanate, cefazolin,
cefotaxime, ceftazidime, ertapenem ‘Iqﬂm‘&lﬁui
LIBNANTUNANITHANISNAFDUAINU IR DY
| I [~ I ¥ |
nau carbapenems @nnsauuau 2 nqulaun
A A& ~ a a
LaNADADYN ertapenem LWYITUALAYD 21
areiugandusovay 31.3¢ uazhesiosingy
A A o - v ea
carbapenems NNYUANUINIFNYT 46 F1ENUFAN
JuSevay 68.66
HAN1SASIAUINISAS 19toulyy
ASUMTAAI835 mCIM (5UN 1) wuteuley
6 aa v} 6 1 '3
AsuIdia 60 ateiug wavlunuioule
AU 7 aneug wansindu CPE Sovas



20

YINIIYES U oo aduil b nINYIAN - §UAL béoo

89.55 (60/67) way non-CPE Segay 10.45 (7/67)
lesuunvinues CPE lnenadeudonl3s
eCIM (5U71 1) Wiauan 23 anesiug wansindy
metallo-beta-lactamase Sagay 38.33 (23/60)
ua¥ serine carbapenemase Sauaz 61.67 (37/60)
wuinTefinesn ertapener weswiaielinaau
fannsnagey eCIM viavian (1151991 2)
NANISHSIAVBUAISUNNTLUE 6 TN
A7 multiplex PCR Tauaniulae CRE 60
aneiug 933iU3s maM Andusesay 89.55
nuIneldu 3 ¥ia tewn bla ., bla
OXA-48-like NDM
uag bla YRALRYI S8ay 40.00 (24/60), 26.67
(16/60) way 3.33 (2/60) AUAIAU LWalfu 2
¥iasuiulann bla A
) OXA-48-like
30.00 (18/60) LB hUNANUYNVB LA ALY
gnuU bla  wnnian Sesaz 70.00 (42/60)
OXA-48-like 1
5998931 lown bla  way bla  39way 56.67
NDM KPC

iU bla  Seway
NDM

(34/60) uag 3.33 (2/60) mua1siu lngideiivese
g1 ertapenem WiEATNAWEITIUIY 21 aneiug

wu CPE 71ilgu bla 15 aneug wazliny

" OXA-48-like o o
= = [} 6 1 = = 1 a
guneen 6 a1eWug drutesone1nnyila 46
anenugny CPE 45 aneugnileu bla
bla , bla , bla ‘
KPC OXA-48-like
2, 18 @eiiug mudiu waglinuuaisuiid

OXA-48-like’
AU bla 9, 16,
NDM

walwde £ cloacae 1 awiiug WelUSeuiigy
funisnaaeuaubviaasfugaTnnuI Weid

gu bla Tas9en imipenem, meropenem,

OXA-48-like o
doripenem, amikacin Way tigecycline o9l
gu bla . Tsioen amikacin wag tigecycline Lo
Aaa ! . . a A
NHUYU b(oKpclmam tigecycline LWWYIBUALAYT
! & dax
dIULYNUYU bla A
OXA-48-like o
gentamicin, amikacin uag tigecycline uonanil

iU bla  seen
NDM

FanuUIIBNI CPE waz non-CPE T¥iNansnaaeau

[

Lasinen colistin Nnaneiug

q

JUN 1 nansnageunisairaeulesiasuriiiuadieds mCM uag eCiM

38 : mCIM Winauan eCIM Tvinaau aguilu CPE Mndnoulesl serine carbapenemase

39 : mCIM Tinauan eCIM Tinauan aguidu CPE Andntoules] metallo-beta-lactamase

62 : mCIM Tinaau aguilu non-CPE
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1000 bp

500 bp

3UN 2 nan13nTamdumsuiiiliualagds multiplex PCR Uay agarose gel electrophoresis
M = DNA ladder marker, tau 3-4 = @29813 CPE WU bla__ swdubla 1@au7 =
NDM OXA-48-like

fethe CPE inu bla_ 18U 2,5,6,8,9 = fegilinuBuesuniidua tau 10 =

#79819 CPE Ainu bla

A1519%1 2 HaN15MSIN Carbapenemase Producing Enterobacterales (CPE) insiltulnd]

NaN15m533%1 CPE M1eillulnd

nan1MagauANlIfaEINgy

carbapenems R mCIM+ MEM + mCIM-
eCIM + eCIM -

CRE Aotn ertapenem vlALAE? 21 15 0 15 6
-K. pneumoniae 18 14 0 14 4
-Ent. cloacae 3 1 0 1 2

CRE ?Tamﬂfju carbapenems 46 a5 23 22 1
-K. pneumoniae 39 39 17 22 0
-E. coli 6 6 6 0 0
-Ent. cloacae 1 0 0 0 1

CRE 591 (%) 67 60 (89.55) 23(38.33) 37(61.67) 7(10.45)
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A58t 3 HANTIATIVN Carbapenemase Producing Enterobacterales (CPE) msdlulnd

wan1snagauaulives CRE

NAN1IMSIMNBUAITUINTELNE 1n87S multiplex PCR

fPEINgY carbapenems B A inan i a,, (b, ol . +bla = Neg*
CRE AEN ertapenem wiaien 21 15 0 0 0 6
- K pneumoniae 18 14 0 0 0 a4
- Ent. cloacae 3 1 0 0 0 2
CRE fo8ngal carbapenems a6 9 16 2 18 1
- K. pneumoniae 39 9 10 2 18 0
- E. coli 6 0 6 0 0 0
- Ent. cloacae 1 0 0 0 0 1
CRE 574 (%) 67 60 (89.55) 7(10.45)
CPE 574 (%) 60 24 (40.0) 16 (26.67) 2(3.33) 18 (30.00)
vanewn *Neg: asaaliwudu bla_ , bla_,bla_  bla_ bla bl

9190l

NSPMUNLYe CRE 67 aneviug wudnlu
& , 4 - ,
W0 K. pneumoniae 11n91an sa91lalA £ coli
way Ent. cloacae Amdusawaz 85.07, 8.96
Wag 5.97 MUANU wazuenlaandegaume
WINNEA donRdenuTIENUNIsAnYIgUANITal
nsAawe CRE Tulsanenuaynams® Lsaneua

(3 dé I a a o s7
GEMAAREMAY FANYIUNRATINANTUS Y A9A

Isanguranseunindn® lsaneuiannsdusiy’
15anguIalunFunnEmIuAs e waglsameuia
UMNTIVUATIIYENN'

Ui Elda% mam FaduiBuns
sruneilulndildsunisfusesann Clinical
Laboratory Standard Institute (CLSI)"
Tun19m579%7 CPE AU3S multiplex PCR Wua
Tiwan1snsrafingefunnatesiug Aomsiany
wulgdasuifitlinawasduiosas 89.55 uas
nsralinueuladeisuniidwa Seeas 10.45
3 mam Ty wagaudunizge (HuAsh
vilfine s1a1gn MHieTesileuazgunsaimluddl
lwiealfuin139aTine1ndtn nsdllinansia
wuteulgAsUINtaansnlINIn IR eI

35 eCIM tadnunsinvawaulaiils n1s@Enw
assinuInduoulesl metallo-beta-lactamase
088y 38.33 uay serine carbapenemase
Souay 61.67 Tuvzids CarbaNP Faududnis
& aAv vo ) W Ny A
PanlASUNI5SUTEIIN CLSI Wwunuazivanme
1 v < Q:l T v o w
guNabaTInsInelungl 2 Flug wellvainne
Aa faulinlunisnsiann CPE Adoulel
nAL OXA-48-like FAodmsunLAYNTTIAES
v = 1 1 v gj o 1
wazsaunsedlninauldnnasa vitluluazainly
n13UURNUYsEE1"" 35 maM danuly waz
ANNTNNITAIINNIIToaE 99 TuN15ATIAM
W CPE filvaulasl KPC, NDM, VIM, IMP, IMI,
SPM, SME wag OXA-type wazfaduisniinaula
11ANIN5088L 97 LazANUIMNEIaEay 100 Tu
N3RS Pseudomonas aeruginosa Niteilasl
KPC, NDM, VIM, IMP, IMI, SPM liag OXA-type 8n
ge wadaldlasunissusadlunisnsranaulasl
ANsuNuwaluaie Acinetobacter baumannii
waroinaauUasuiuaulasl OXA-232 d7u
CRE #lvNan1snagauniIsiiafsuitwaiduay
= a & v =~ |
9158 Nnon-CPE 8194Ana1nNNSABemenalndu wiu
nsasaeulesl ESBL %58 AmpC-beta-lactamase
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(‘1713\1 chromosomal iag plasmid-mediated)
SfunsnateiuguesiusAuneasy (porin loss)
ian1stuenean (efflux)”™

N15M3291 CPE #1875 multiplex PCR
asfiandouay 70.00 sosaunie

OXA-48-like Y 1
, way bloKPC Jouay 56.67 kag 3.33 ANUAIRU

wudu bla
bla

ND

Tusnuuiinu bla A
OXA-48-like

26.67 @0ARARINUIIEUNNTATIINEULUTD K.

iU bla  Sevay
NDM »

pneumon/'ae ﬁ]’]ﬂiiﬂWEﬂU’]ﬁWi%WVIﬁ%u%sﬁ 160
~,bla _, bla
OXA-48-like NDM IM
80.62, 52.50, 3.13 AUA1IAU WAENU bla ,
OXA-48-like

AU bla Sp8ay 34.38° WALANANAUNISANEN

v 6 IS 14
A18NUY WUEU bla , 1088

Wo CRE A1ngUnglulssngruranselnindt 7
WU bla  gegnieuas 43.4° n1sAinwide CRE
Tulsanerunalunganws wu bla gigane
Fovay 71.75 sesaqunloun bla Sowaw
OXA-48-like
50.22 waz bla ~5wfu bla__ Teuay
OXA-48-like o NDM
25.11"° wagn1sAnwde CRE Tulsanyiuna
o A o 11

UMTTUATITANTNU bla  dednsoeaz 60
ATUBANF19YDIAMUYNVOITULARLYTADID
ANINAN YN NIAERTVRIANIUN YIeTeee
LATAUEENUANANAUTDIAAZ 51891 T3NS
NSAUNIesTEnINUsEmenilaURnisalvaduliug
1A8N1IUNINITEVITUAINNINANTULATENINY
15INEIUNE YUY wagdwInaey lun1sAnyil

& . Aaa o
ATIINULYD K. pneumoniae YBU bla 30883
3.33 [ Jusuinulunauussmaanigolini uay
" wanvdesannlulszwelng' dadudsdndu
981989MADTNIAINITMTUIANBLENTETI LA
AIUANNITUNINIZINEVRIBURBYSBlY

& N o a X 1 <

\Wo CRE 1dn31n190NNTUDE195IAL57
wazsoLlios vauriennugainvuIulnlndu
fdopasvilviniadanag1sdndnlunissne
lspfnLde CRE nedlendugadniiieslifvinnds

waldle 1y colistin, tigecycline, fosfomycin Way

. . < £ Ao
aminoglycosides 1Jusu wageluidnddnanin
Tun1ssnen lawn ceftazidime/avibactam,
meropenem/vaborbactam, plazomicin,

RO A R
eravacycline”” NMIANYIUNUIN b18 CPE NYUNIE
AomDY1 ertapenem (5ovaz 100) BedonAasdiu
NsANYIveIAsaNyYel 552955 waraAne’ Lardoya
970 CLSI 2023 #i5zy31 n15hoen ertapenem 1u
Y] X L. . . &4 X 1%
FUST (sensitive indicator) @eRsgmenaln

a s 3 aa 14 dyv 1
nsfiteuleiarsuriitia™ wenannildanuin

! ¥ = dy = o Y (3
AulasiofuYatneYe CRE JAuduius
v a a A i & & Aaa
AurtinuesunnTanululaazito wuintenigu
bla ~ dsladiown imipenem, meropenem,

OXA-48-like ”
doripenem, amikacin wag tigecycline LaeNilgu
bla  liwansmageuiilisiey iiies amikacin
LA tigecycline Wodilldu bl Tinansvadey
PN ! . . = a o | & Aa
flsioen tigecycline iigsaiiaied drulond

gu bla U bla Tnanisnadaun

OXA-48-like
Tsee1 gentamicin, amikacin Way tigecycline
wieg19lsAn1uaINAISAN®IVDY Singkham-

in et al. wuINLTaNIEU bla LWNE9DE N

OXA-48-like )
= = 1 1 =
Wealisuwuuaulivieengu carbapenems 7

” o Lx Xz
patnuvae'® Tun1s@nwassinuinaene CPE
waz non-CPE falvinanisnaaaulimeen colistin

[

NNAYRUS
Gl

N15015930N199 29U JUAN159aT1INeN
waren@iinenduduneuiifiaanuddyly
nsmsaIvdeneeniildnagndesusiug doya
AuvaInuatsvesBunfuniiiualude CPE
wagkan1saasunulinosdiugadnias
Budoyaidesfumedinussuieine weldidu
wwInslunisarvguuasiiseiansunsnszae
vouderoslulsmeuiaaymsunmariely
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NAYRIESANRANAANTENIANE (Celastrus paniculatus Willd.) fian1sidinveswad
Uszamdulluaulauazdiusa aasiindlunyusnwearg

Younldiyn Nane (m.u.) Taudinn ueasius (m.u.) AUsenn ugll (m.u) way

A3 Suidosatan (Win)

ANUINGIMAATNITWINNEG ANEAMIYAIENT UNINeEYIHT vaus Useindalny

unAnga

unth finsmenuhmsataanudansseaneiiquidiuoyyadasy antioxidant) wardudinnie
(apoptosis) veuadinziaeslE wigalsifinsenuiwadowadUszanluanemyuwy
Saquszasd ofinwinavesansataainudanssnianesenisudsuulasmaiodeauss saufaqms
Tunstiudansmevesadusyamenunaln apoptosis Tunyusninegangiug Sprague Dawley
ABnsine WWunsfnwludmihuuuduuasiinguaiuauluvywsnens 4 v we 91w 12 /1
WYLINNGUNAGDY 6 67 lisun1sdnansainainudansznsats vwin 80 un./nn. thwiinga g
Forinaiasoiunniudunal 2 dUa waznguasuau 6 § lasuns@asie Dimethylsulfoxide
(DMSO) ewaz 0.5 Usums 0.2 wa. yndudunal 2 daviuiu Wnnyusm 5 Juneuiludine
waaUszandulunauianieisdend hematoxylin Wag eosin ANWIN1TUENIDNTOY anti-apoptotic
protein 3ila BCL-2 ludisuSamesiinduazduluuauia @es immunohistochemistry wagAnwndnaau
N1IWLERIBBNUDY anti-apoptotic protein (BCL-2) Way pro-apoptotic protein (BAX) Fadushivun
ddnlunsiifinsenvoneaduszam §u78 Western blot aInauasviagn (whole brain) uenainii
favinnstuiniinaemsuasinfinu LLazfmﬁﬂmé MABANIINARDY

wamsAny myusnildsumsatnaniudanssnsanediunm 2 daw lifnanAsuanhinUinm
thuazemsinuluusiasTu wansh mslésuansathanudansmeanglifnanssnusomaiasivln
YDI31NEY NYRIVNGUNAaIllanyurnNTIneswveseadUsramnngluguivuandaliunnussain
naumuay WululdhasatnanudansgnsanglinuandufiviemadUsyam uazilefnuinaln
nstfudsnsmeveseadusvamrunsuansoanves BCL-2 dadu anti-apoptotic protein kag BAX
Fadu pro-apoptotic protein NUINFUNAGDILNITUARIDBNYBY BCL-2 WaRusludiusanedidfing
uardluuauila uasidlofnwidndiunsuansoanues BCL-2 sla BAX wuinfutulundunaassosig
fitfdndmeadfudefisutungueunu éﬁﬁ’ua'ﬁaﬁﬂmﬂLuﬁmﬂszmmamuaué’mdaummamaaﬂ
299 BCL-2 Mo BAX Fwnaazdiunumdinmenisuntesaaduszam

agU n1sAinwilvsdinansatnanmdanssnsanslinuanuduiivdowadussamuasdidaaiy
nsiTinveasadiensadinisiin apoptosis

(Y [

AdnAsy wannsznsane dUlUwauda F3usanasiiing oznenlnda

]
o/

NUSNSURNYBU Asws Iiusadan

a

eXe

ANUINGIMAATNITUINNEY ANTAMITAIANS UNINGNTEYIHT VaUT
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The effect of Celastrus paniculatus Willd. seed extract on the neuronal viability

of hippocampus and cerebral cortex in male rats

Punnisa Kulwong (B.Sc.), Pantita Tangphan (B.Sc.), Siriprapha Bunmee (B.Sc.) and

Siriporn Chamniansawat (Ph.D.)

Division of Medical Sciences, Faculty of Allied Health Sciences, Burapha University, Chonburi,
Thailand

Abstract

Background: Celastrus paniculatus (CP) seed extract has been reported to have neuroprotective
and antioxidant activities. However, the direct effect of CP seed extract on promoting neuronal
survival is unknown.

Objective: The present study aimed to demonstrate the effects of CP seed extract on neuronal
apoptosis and histological change in the brain of male Sprague Dawley rats.

Materials and Methods: This study is a prospective, randomized, controlled study in 4-week-
old rats. There were 12 male rats, 6 rats in the experimental group was injected with CP seed
extract at the dose of 80 meg/kg body weight intraperitoneally daily for 2 weeks. Six control
groups were injected with Dimethylsulfoxide (DMSO) 0.5% 0.2 mL volume daily for 2 weeks as
well. Rats were rested for 5 days. The hippocampal structure was observed by hematoxylin
and eosin staining technique. The expression of cerebral and hippocampal BCL-2 protein was
performed by using immunohistochemistry technique. The expression ratio of BCL-2 to BAX
in whole brain protein was studied by Western blot technique. Body weight, food intake, and
water intake of control and experimental rats were recorded throughout 14 days of treatment.
Results: Body weight, food intake, and water intake of control and experimental rats were
comparable; indicating that CP seed extract has no effect on metabolic aspect of the rats.
Hippocampal structure and neurons were also comparable in both groups; suggesting that CP
seed extract has nontoxicity effect. However, the cerebral and hippocampal BCL-2 expression
were significantly increase in treated group when compared with those of the control group.
Whole brain BCL-2/BAX expression ratio was also significantly increased in treated group when
compared with the control group. Since it has been suggested that the ratio of BCL-2 to BAX is
an important determinant of neuronal survival, CP-regulated BCL-2/BAX expression may play
a vital role in neuronal protection beyond their antioxidant activity.

Conclusion: CP seed extract had no neurotoxic effect and enhanced cell survival through

inhibition of apoptosis.
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UNI
nsgiany (Celastrus paniculatus
Willd.) dmagluted CELASTRACEAE dnwaiy
Wduldiontloudevuinivg waaguluduns
%,’ = %,’ o 1 [ 3 =1
auma Hindfuveussiveagneluminduiy
wuthunnulaludsswalneuasUsemelugiinie
= U a b4 a =
widepziusonideslsd TusfnUszinalned
nsanadTuaInuannsynsatsanlidueiuan
AanenAutloussiensmdu inandnen
[ o = 3 o
VO3aINA13191Y 34N (Ayurveda) FIUUAIT
NTUNNELANUIUTIQVBIUTEINABULAE $1897UN3
nsldnsemsanesnuilsanatesin 919 lsAsou
A1917 15alede 15And SunIe uag woudin
Wuduw? nmsAnwaeuimuiniduiiadalaain
[ = Lo gj v 3 o gj A a g
waanszmsanedlgndduglasa’ dudiuuadiie
anUn wazAun1sontaula’ uenanddsdl
msldnsznsaneduansnsziunsvihauresssuy
Uszamuaziiain1siseus (cognitive-enhancing
agent) lunguAuiuiiasiueg1anI9wIeBNeAIY
f91u3Touandliiiuil vynaaeenilasuuiiu
)~ = PPN a A i A
nsgneaneinIsiseu N nanifeanisgnien
aaglilaanIinngualunuag1alited1Agyng
adAluLUUNAFOUNGANITUTLA passive LAy
active avoidance®’ wagn1sliindunsenians
WUUTE8E81Y (chronic) @1u15aLNusEAY
afnlayyuazn1ssouiuoain uazanseiuves
catecholamine metabolite Iuaua\‘isua\‘imjmﬁﬂ

a

finsynaaues (retarded children) 16 uananil
fainsreaudn wyusnitldsuansadaainiuda
nsgmsanefimafeuiuarausnfistu dsedy
Y93 malondialdehyde Foduarsiinaan
UfA38 lipid oxidation anasluvmuzifedfunidl
s¥#fU clutathione was catalase luanoaiindu

wansliiiuinansatnanuaanseneatefigns

Tunsifiunisi3eusuassudanssuiunis lipid
oxidation Tutwaduszamle” Tud a.A. 2010
finsenuin nsliansadnanudansensaned
aftasensduliidenunnyusmsudinisgade
AMUSIAINNTIEEIge sodium nitrite b
ogaiitfodAmeadia Welsutungumuny way
Ienalndifeatiuen piracetam Fadugnfildsnu
anusidenludagtu vennidmuiiansada
PNAANTENIAYENINTIanN YN UTB Ul
acetylcholinesterase luauasranyusnle
TndiAeariuen piracetam wansliviuinansaninain
wiensznsanedudinnusudesldlaseongns
KunalnnisyineIuaes acetylcholinesterase®®
uonaIntu fdn1ssesugniduoyyadasy
(anti-oxidant) kaZQMEAIUNTLUINNITAEVEY
[WadWUy apoptosis (anti-apoptotic) Tunasn
NAABIVBIENTANAINUAANTTNIANY LATEINITA
FUNWYOY tertiary butyl hydroperoxide (t-BHP)
TunTgUIUNITAILVDILTRALUYU apoptosis
prudtlulaasulfie (mitochondria pathway)
Tnenudn nsliasatnainudnnsenaaisd
aududu 50 pe/ml aunsadudenismeves
wadnanuileniin C2C12 MAnan :nnswiteai
ae t-BHP 19 lngansaimnainuannsensangly
Sudalallst mitochondria gnyitans dsanansnan
32AUTDY malondialdehyde fiunisuandoen
vooulwil superoxide dismutase (SOD) way
catalase (CAT) uaﬂmﬂﬁé'fﬂammslmmaaﬂsu’eN
Cytochrome C iLa¢ 70-kDa heat shock proteins
(HSP70) anmsvhaneiieweveneadndunieiin
C2C12 Ioghaiifodfnmneaa iWewteuiungy
FlE5U +-BHP iwseghafen’ agialsinuain
nsnumuIsTanssudelinuindinsfinenaes
asannInNAsEYNaNERINSHTIR U aaUSYA W
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Jufinsuiuiinitnsidinsenluwad
Uszamilanudume uaztisadesiuaunaves
pro-apoptotic protein L& pro-survival protein
(anti-apoptotic protein) Fadudrnusznaudfy
@933UAYDY B-cell lymphoma 2 family i
Fumssdufuegedman 3n1sseauin e
é’fUE“?ﬂ BCL-2 way B-cell lymphoma-extra large
Faudu pro-survival proteins (anti-apoptotic
protein) yilAaaUsza MiAn apoptosis LUy
nsrareanenduudinnine? lusmuedivin
finsduds pro-apoptotic proteins fid1fay
lAwA BCL-2 Associated X-Protein agsilwas
Uszamiliingen ann1snievauwaauszdy
fAnann1smietindaeasiivldegafive
ddgynieadn’® fadunuitedfedngussasd
WoRAnvinavesaisafinnudanseniatens
N3LLEPNBBNUBY apoptotic protein lauA BCL-2
(anti-apoptotic protein) ez BAX (pro-apoptotic
proteins) sfunsAnuiieldovesauesdau
hippocampus Tunyusvine

Aon1sAnE
1. ASENAEITIINUAANTENIAY

YLUAANTENIAIEAINLRINUADEN
weruselnssunen delimsrutiminfindueu
wazuunglusvinaratglunueasevay 95
Tudnsndiunsyneaesaiuniuea 1:4 Juan
24 7l ﬁqmwgﬁﬁm w99 TuINIINTed
a1sazanelagldnsisuninazdnd dnansazane
finsoaldluszinedoiaoassinenuunyy
neldaginia (rotary evaporator) 9glaans
aﬁwmu%ummuaa (methanol extract %3
crude extract) ¥nsazaneansatinveuannwan
nszyeangly dimethylsulfoxide (DMSO) Souas
0.5 TiAMuLNTY 200 un./ua.

USunpsidaimmyusvildnnudidu 8o
un./nn. dwiingh Aasterunntu Hunan 2 dUemi
91489931NN1TNAADINOUNLIYBY Bhagya et al
Feldvinn1sfne neuroprotective activity
YeedsannIIntuannseniatelaely
ALY 50, 200, kax 400 un./nn. Wunan 14y
nuiranansndudsanudndenanniavieati
#28 scopolamine 1¢¢ uenaniidadianndseild
100 un./nn. éﬁquémaﬂ 3-nitropropionic acid
Aensimieriliivad Uszamgnvinanely
wywan' wandliiuinasadnannudnnsensane
figws neuroprotective activity Faust 50 1n./nn.
Husiuly mAdeiFadentd 80 un./nn. dming
edseglutrsniiuszaviamuazoravvifunisan
yuamsldenaslédnine Tuvngiinguaiuaude
e DMSO Fawa 0.5 Usuas 0.2 wa. 1l
2 dansivindu Faduuiumsiilifiannuduiv
AenyYLIN®

2. NMINBUTAINARDY

Tdvyuwsnanenug Sprague Dawley
AR 918 4 dUAM 31U 12 67 1NUTEN Tuyse
agnw Bumosiudunua $1fn Tnevninuay
Usumliduwesdvanimwindexlmiiduna 7 3u
mgusnvnaagminluFedilufeaissdninnaes
VRIANTAVLIVAENT UMING1TEYTNT (Vg
MS308) lagiin1sarunuaungillviegsening 24
(+/-1 °C) Ardufinauauagsening 55 (+/-10)
uazsTznaMsikasaing: amila 12:12 Halus
myusndaglduemadauazihazenegng
Uiysal WasuTansesusulmivn 2 Ju vieile
n3mapUNU Tagsesuauiimnuiu vive andan
TneYansesueuild Ae Adosouursusenide

wUsyusneanidu 2 nau lnenisdu
919978 (simple random assignment) L41ngx
naaestunguAUANsTTuaanuuU LAy
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WU 2 NG NqUAT 6 A3 wiaznqugndald
lunsa ns9ae 3 M NFUAILAIUANEAAIY DMSO
Sowar 0.5 974U 0.2 1a. WU intraperitoneal
(i.p.) wazndunAaey ¥in1sana1sannalnuin
NSENIATBRUY i.p. Aaadudy 80 un./nn.
thwiing Raseriunniu Bunan 2 e dane
9IN1IVDINUKINAGDALIAT 2 FUAA w¥ouma
ﬁ’uﬁﬂﬂ‘%mmmiﬁuﬁwLLasmmimawHLLw
Tnenslddnfdulumudoimuansasesssud
lasueydiAnnaugnssunisiduguanisaiiu
nsdedniilenumeinemand auluaygn
W@l 010/2565
3. Anwnsiasuulasvaaraduseam
hippocampus fa8n15doud hematoxylin &g
eosin
wdenlransannanuaanseneany
Beudesudainuy 5 Yu (Inenaluliin
Saust 2 Tu B9 1 &Un) Tauaau 19 Ju udwh
msngaiEnafay CO. aumydngszesdl 3 ves
NTAaUYNNISIUANEINaNAIURES LaIAULDIELDS
panu1gua13by phosphate buffer saline wag
Fap3auua midsagittal plane Liisutseaniluaes
YN VIUAINTATI@NINAY formaldehyde
Sava 10 unan 24 Falus ndsoniuhuaues
lﬂﬁhu%umau dehydration clearing infiltration
way embedding inilasluudonnns iy wdaih
m@f@@hmﬂ%m rotary microtome ﬁﬂ’m:ﬂ‘wm 5
lulasans ndwrntuihalasiiiiledomnazane
WI3WULAZIININ1S dehydration fe alcohol fAau
Mn1sdouiladuaniy Mayer’s hematoxylin
Fraddududaeniussunluany way acid
alcohol udadedendlelanaradunied Eosin

Y deddiuiunieiefia weanegealazyinnig
dehydration 1¥1&las mount fag Permount™
Mounting Medium L&2fn®1 hippocampus
elandesganssminuuldias
4. Anwnisuansaanuas BCL-2 Tu
cerebral cortex Waz hippocampus Aeatia
immunoperoxidase
w§1arnialamideldeurazane
WIS UDDALSUTOULA ALTUNITHIN antigen-
retrieve lagld citrate buffer lalululasinidu
nan 5 it udthannaliemgiivies 30 wni
Uudhe hydrogen peroxide Sasay 3 Tufifinilu
a1 30 U9 Uueae glycine buffer Sowag 1 Wy
30 w7l ditedud nonspecific binding w&adnewne
PBST %awa 0.1 sieun Blocking 8nasane bovine
serum albumin (BSA) $esay 4 Tu PBST Ju
nan 1 $alus mntuniadnaladliuiainug
UUAIY anti-BCL-2 mouse polyclonal antibody
(1:200; abcam, USA) ﬁqmmﬁ 4 °C Juran
16 ¥lug d19628 PBST Seway 0.1 tnluvulu
HRP-conjugated goat anti-mouse 1¢G (1:1000;
abcam, USA) tfuian 1 42lus ﬁqmmﬁﬁm
819028 PBST nauiludaualanmnied 3, 3
Diaminobenzidinetetrahydrochloride (DAB) 13
it Wudiiaudadnsiaetingu antudeuslas
luasazats Mayer’s hematoxylin 30 3u1¥
WEwhmsasieendieefiaweanaged thalas
odeluudluans xylene udawiinis mount
#8 Permount™ Mounting Medium titafnwn
aeldindosganssminuulduaagihnmilén
MNITIATIERANUTUVDINTAREN I TUTUATH

image J
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5. ANWIN1SUEN9BNVBY BCL-2 way

BAX #1875 Western blot
insanalusaulaely protease
inhibitor cocktail w@uAU RIPA buffer 8ms1d7u
1:100 ldaslu microcentrifuge tube ThED
Y84 hippocampus 8¢ Mntuihnisdoslngld
Lﬂ%\‘i homogenizer g sonicator wauld
centrifuge 71 12,000 rpm 1Huwian 10 Wit Wi
@71 supernatant wazvinnisinUTuiulusau
18 Bradford protein assay il Iaan
migmﬂﬁuuaqﬁmmmmﬁu 595 nm fELA3es
spectrophotometer ¥n15uanlUTAUAIE7D
Sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) Taglidndlniln
100 Taas W@unan 90 Wit mntiudhelusiiuasuu
Wi nitrocellulose membrane feLA3ad wet
blot transfer fiausneding 100 Taas 1Huiaan
105 Wit meldgamadl 4 °C lensuriantiusiu
nitrocellulose membrane WgpunI8 Ponceau
S $away 0.1 WieRamunanisdelushiu uay
a19928 Tris-buffer saline-tween (TBS-T) 3 ﬂ%’jﬂ
ntuvimssuds non-specific protein UULKY
nitrocellulose membrane A28 skimmed milk
$ovaz 5 lu TBS-T (Junan 1 dalue leasu
naundadae TBS-T 3 ada Aouftezthunuy
f78 anti-BCL-2 (158 BAX %38 actin) mouse
polyclonal antibody (1:1000; abcam, USA) 1¥u
a1 24 alus figumll 4 °C vidandutadae
HRP-conjugated goat anti-mouse 1¢G (1:5000;
abcam, USA) tfuian 2 42lus ﬁqmm:ﬁﬁm

91n1Uld enhance chemiluminescent detection

substrate (ECL) 83UULKNY membrane wiUnnig
wruwanadnla Wunan 5 udl udidle 1 xray
film wznuluan 5 wid Lﬁamunmﬁﬂlﬂaju
Turhendraiid thavenn wasvgauRseuuida
b fixer MUEIRU AnRALALAILAIYINNTT scan
fgudild dluinszdanuduveswaulushiu
Inglalusunsy Image J

BnsUszliuna

foyaraunazgninauaifudi means
+ SE AULANANNIAIUADNRYDIT0YAADIYA
WONNARBUAIY t test ANULANAIINIRNUARTRA
VBINNNINAADUADIAT p < 0.05 Uszidluwa
Uayalag Graph-Pad Prism 5.0 (GraphPad, San
Diego, CA, USA)

HaNISANED

1. KAVDIATANAIINUAANTZNIAYGD
nsusTnAanauasiin uas tmiindaomyusm

mnmsaiutinuyusndeiaiesds uay
’Tmﬁmmam’ﬁLLazﬁ’]ﬁmLLimﬁuﬁ'sEJ metabolic
case 3ufl 1, 3, 5,7, 9, 13, 16, uay Juil 19 wu
’jwﬁmﬁﬂmmm U3mao1mns Vs Taid
ANLLANANTUSEIINguAUANLAYNELTLAY
ansafmannAnnsENsane USana 80 wa./nn.
(5797 1) uazlinunisidedinvosdninnaos
diloay wansliiudmyusniinnzuninaen
nsneass kaziuluausasimsiasivlaung
YBINYYNIAENUG Sprague Dawley
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M19197 1 N15USIaRRIMNSIAEUY Lay UNMTINFIYDIUeILYLINTBINGUAIUAN (N = 6) WAL NAUNARBY

Alasvansainanaansenaaneduial 2 a1 (n = 6)

Sudi 1 Suit 3 il 5 Suit 7 fulo Fuil13 Yufi1e Sufi 19

ﬁ’mﬂ’ﬂ (n.) 92.42+2.46 109.243.83 118.3+1.13 132.8+1.66 154.442.15 171.5+2.13 197.9+2.30 237.3+2.20
& | USunaems
2 . 33.17+0.75 32.00+0.89 37.5+0.22 53.29+0.77 54.17+0.37 61.00+0.45 62.00+0.77 76.00+0.45
< (n./7)
2 T
< | Junai

9y 30.00£1.49 31.67+0.74 53.34+1.49 89.7+3.73 121.2+1.86 136.7+3.73 134.2+1.86 147.5+0.37

(Wa./31)
% Wnn (N)  93.67+1.21 108.8+1.41 120.7+1.31 136.8+1.68 156.3+2.42 174.3+2.74 202.3+2.74 240.2+355
©
S | USuauenns
c o 32.17+0.75 32.00+0.89 35.5+0.44 5559+0.77 56.17+0.37 60.00+0.45 62.00+0.77 76.00+0.45
wm | (/)
Elcy v
T= | YSwanh
.g, (1a/50) 31.00+0.49 31.47+2.74 50.3d+1.35 84.7+2.23 124.2+0.46 131.7+2.21 134.2+1.86 149.5+1.65
e | (wa/Mu

2. HAYBIAITANAINLUAANTENIANE
' a o A A
ABNITLUASULUAIANYAUENILUBDLEBYDY
hippocampus

Anwn1siUasuLUaId N Yl N9 HDLED
299 hippocampus lAkA F1UIULGAE WAy
N59AL389ABYad NaINlASUaNTENRaIN
wannsgnsansfnseny 2 dUa1yi Aren1sdau
¥ a 1 1 a
Aed HEE NaNIINARRINUIINGUNAGaIETLIN
294 hippocampus I USIAIYaaUTZE M
hippocampus N1599L38951URsaa UTZEM
n18lu hippocampus 914 pyramidal cell
lu Cornu Ammonis 1 (CA1) way CA3 uay
granule cell Tu dentate gyrus (DG) TndiAzsiy
nAUAIUANNNUIIA 9E13lsARIUNUIINITINA
299 cell body Tu pyramidal cell 1uias CA3
lunquneaessdinisieimegluszunuibieniu il
Duszdeunnninnguaiuau Tusasiinguaiuny
cell body esundeuduinlilididussideu
(3U7 1) Wululdansadinanuinnsznianeens

a ] a ' [~ Y]

ﬁ]zllNaG]@ﬂ’]iLUaEJULLUaGEUi’NGUENL“Zjaaﬂ,@ FIND
Mmnsanwsely

3. HAYDIAISANAIINLUAANTEINIANEY
fan1swanIaanuaelusiu BCL-2 Tu cerebral
cortex kay CAl U89 hippocampus

PEINAAA1TANNINNLUAANTENIAT BT
ANUNTY 80 un./An. dwidndy Tilinywsy
Wuan 2 dUani vinnsAneINISwanI00nvad
Tsfiu BCL-2 Fadulushulunquiudinisiin
aenonvaaluauasalIu cerebral cortex (A, B) Lag
hippocampus (C, D) #2835 immunoperoxidase

7N~ 1 = a =

NANISNAADILANILALAUINLNITANEYDI DAB
<) a goj [ | = a [ 1 :.’1
Wuddmadunindleiguiunguaiuauisly

. a
cersbral cortex Way h|ppocampusy(§‘1J‘1/l 2)
U93718N154an9e0nvee BCL-2 wiiudulungy
lAsunsenIay RNHANITNARBIAINITAATY
1a11 a1sanmannuannseniansdwasunisi
FINVDIRRUTLANMLAL D199 TUTINITAVD
waauszananasnulane
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Control

‘1J 1 UEAENWUENNYaNIEINIATBIELBIEIU hippocampus 31NN1388UMIEE hematoxylin
Way eosin Usenausenmimduenss (4x) ves hippocampus @uusznaugesnigly
hippocampus laln dentate gyrus (C, D) CA3 (E, F) uag CA1 (G, H) 904nguAIun

(Control) (A, C, E, G) uazngunnassnlasuansainatnuannsznsats (CP) (B, D, F, H) A-B
ANANFI8NE 4 Wi C-H AIAI899818 10 190
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Rofative staining score of BCL-2

-

Rolative staining score of BCL-2

,

3UN 2 wanen1sindu1nIaved DAB s BCL-2 739878 immunohistochemistry Tu cerebral cortex

(A, B) uay CAL 983 hippocampus (D, E) 98engunaassiilasuansannainuinnssnaansi

ALt 80 un./nn. Wmddnda Wunan 2 &Uanvi (B, E) uaznauaiumu (A, D) nsmluany

AIANLTLYBINTAAE DAB @au cerebral cortex (C) wag @ hippocampus (F),

NNARWENY 20 W1, *p < 0.05, **p < 0.01 (n = 6)

4. HAYRIEITANANIUAANTENIAYAD
dadaun1suansaanvas BCL-2/BAX ratio Tu
HUBIVIYUIN

MNsANEIdREIUNSLERIDDNVDY BCL-
2/BAX ratio 104910 BCL-2/BAX ratio «§u
Aannnunnnula (susceptibility) sianisiin
apoptosis YadLYad NANIINAABINUIN TNy
naaosinsuanoanveaslUsiy BCL-2 iy
g ailtfuddgmnsadiidleifisuiunguaiuny

£%
a v a

(p < 0.05) uonNUTELWINLNIINITLARIDDN

Y93lUsfiu BAX anasdnaie waegelsiniuds
Lifianuwnnanmisadifseninngunnassiag
nguAIUAL wildeinisAuludndu (ratio)
YBINITUAAIDBNTENIN BCL-2 Wy BAX WU
AdAAIUYDY BCL-2/BAX Iuﬂa;wmaauﬁwﬁu
ot eiltfddgmsadiidleifisuiunguaiuny
(b < 0.05) (U7l 3) Fsdunanismnaesuansls
wiudansatnanudansenaanefigvdativayy
nsifinveaaduszamainnisdudanisiie
apoptosis laegaiusyansnm



36

YINIIYES U oo aduil b nINYIAN - §UAL béoo

A
Actin [
C
1504
£ 100] —
55

0 T T
& &
Gl

2004

= 1501 -
thi =
o8 1004
me

:;’.E.- 504

0 . :
& ¢
D
o 200
"
= 1501 —_
gt
©E 100
[Tl =]
3
o= 504
@
U T T
& 3
ol

gﬂﬁ 3 LAAINSWERIDBNVBILUSAY BCL-2, BAX ey dndiuupd BCL-2/BAX aag75 Western blot

TuaneemywInngunaaasiilasuasainanudnnszneats (CP) Weudungueiun
(Control) Inguansdnumuzuaaud (band) ¥8s BCL-2 BAX uag Actin (A) nsmluaniiosas

VDIANULVUVDIUAULUY BCL-2 (B) NINULERISDYALUDIAMUTUUDILAULUY BAX (@) waz

NINLENITDYAZUDIANAIUANAULTNTENING BCL-2 uag BAX, * p < 0.05, (n = 6)

3150l
AsAnwduandfifiudtansataain
waansznsanglanuanuduiivrewadussam
Tngn1sinisesivesaduszay hippocampus
femsiiguuuumuuniina1ife I cell body
U89 pyramidal neuron t38sdafueg 19y
sudsuuienunguaiuau nfansatinain
wiansznsansdaiignidudinismevevad
Uszamld Tnen1sfinsefunisuaniaonaes
TusAulungu anti-apoptotic fiddy éuA BCL-2
Fantitdudenisiin apoptosis Tngluguds
NM59&4 cytochrome ¢ 9and cytosol Yougad"
FliliiAnn5iUAsunUatwes mitochondria
outer membrane permeability #31U778
$ruaunnuansliiiiudn BCL-2 Sudanisuds
w94 cytochrome c lalae BCL-2 luduAulusau
BAX tdun1sdnanelulidudu BH3-only

protein @ai1mniin1suiuILyiliiAnguse
SNIUANLYad WU TUTUNannIatuluvey

lulnAauLA3y (pore) W89 outer mitochondrial

membrane ¥4 cytochrome ¢ luasaninla’”

Jedufunvesnis@nul ratio v99 BCL-2/BAX
WoN1TUSTNI1T6UIINTZUIUNTT apoptosis

19,20

Tuauos YanaInuganud1 BCL-2

Freiun15TulUsHaUaeNAIN mitochondria
Woann1stUasullUas membrane potential

4 ¥

laen13v191Uves BCL-2 9QNNIEAUAILY pro-
apoptotic proteins W3ansuandveUsAuiAn
97N caspase cascade WagkNANII phosphorylation
v serine 1138 threonine vadlUshu BCL-2

2422 91939 Udannand

laglaneNeiumia Ser-70
Auaruddenouminfiszyinarsannainiuan
NIENIRNLANNTATUTINITIAANITILVRLTRE

WUU apoptosis Tulgaainzides C2C12 murine
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muscle cells Insfin1suansoonvaslushiu BCL-2
WissnnTu Saesiuzine cytochrome C anas’!
agslsfmunisAnunisuanseenvediusiudu
FdertostunszuIuns apoptosis UV intrinsic
pathway LU cytochrome C fivsdasszeriouia
apoptosis uazlusau caspase-9 Way caspase-3 i
Uadszesndain apoptosis Arsfesiinisinu
Tiazdenmaly
fewd719eliteayasteaunisidiude
nseneatsutd e uIuLe N15AN YT
Anfsanseengnisafiluyin Tud a.a. 2014
fn15@nw199A Usenouvesd1sannaIntuan
nsgIanunlewAila Gas Chromatography-
Mass Spectrometry (GC-MS) Wua1luansann
wannszneanefarsusean phenolic Uszneu
undedovaz 99.2 Faduasiueyyadasziiny
gnluluiiy funumlunsdueyyadassuas
AnNITE39 reactive oxygen species (ROS)?
uaﬂmﬂﬁé’qﬁmiﬁﬂmﬂa%’imﬁaaﬂq‘w'ésuaq
asafnanudnnszmaasuiazifuasiogly
nauueanIaees Lalki Celastrine Lag Paniculatin
ngumaniueys baun phytol wag linalool
nsatudu nInezddn niauuledn @mesea
LAZLARIZLATIUDE AIUANBUENINTININVDS
asatnnuEansEnsanedddnuanuigy
onsze”™ siounlull a.A. 2017 Borbone et al
wudnduanslungu sesquiterpene polyol esters
1¢uA dihydro-beta-agarofuran 1ug® aunszis
Tl A.A. 2020 dnsfnwiatseengnsveuudn
NIEMNa1861875 column chromatography wag
high-performance liquid chromatography (HPLC)
SUAUNISBUGUMIY spectroscopic techniques
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a15lvyl F031 “3-(3,4-dimethoxyphenyl)-1-
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Seflqidaaiunsiidinveasaduszam duse
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Effectiveness and safety of ultrasound-guided alcohol neurolysis to
musculocutaneous nerve in hemiplegic stroke with elbow flexor spasticity:

a retrospective study

Chat lamsirikij (M.D.)", Sopida Thammongkolchai (M.D.)* and Kornkamon Kochaiyapatana (M.D.)’

'Division of Rehabilitation Medicine, Faculty of Medicine, Burapha University, Chonburi, Thailand
“Division of Internal Medicine, Faculty of Medicine, Burapha University, Chonburi, Thailand

*Queen Savang Vadhana Memorial hospital, Chonburi, Thailand

Abstract

Introduction: Alcohol neurolysis are widely used to reduce spasticity in stroke patients. However,
there are few studies of alcohol neurolysis into the musculocutaneous nerve in stroke patients
with elbow flexor spasticity. There have also been no studies using ultrasound guidance alone to
inject alcohol solutions into the musculocutaneous nerve in stroke patients with spastic elbow.
Objectives: To investigate the effect of ultrasound-guided alcohol neurolysis to musculocutaneous
in spastic hemiplegic stroke patients with elbow flexor spasticity.

Methods: Researcher collected data from EMR of a university Hospital from 1% January, 2022
to 30" November, 2022 in stroke patient with elbow flexor spasticity (MAS > 1+) and received
ultrasound-guided alcohol neurolysis to musculocutaneous nerve at OPD rehabilitation
medicine, a university hospital. Alcohol neurolysis method: using ultrasound to find the location
of the musculocutaneous nerve in the upper arm area. After that, 4 ml of 50% ethyl alcohol
solution was injected around the musculocutaneous nerve under ultrasound-guided injection.
Measure the results before injection, immediately, 1 month, 3 months and 6 months.
Results: Data was obtained from 11 stroke patients who passed the entrance and exclusion
criteria. Mean aged was 58.5+13.1 years old, 72.3% were male and 27.3% were female. The
average duration after stroke was 61+29.4 months. Immediately, 1 month and 3 months after
injection, MAS was significantly decreased from before injection by 1.7+0.6 (p <.001), 1.3+0.5
(p <.001) and 0.86+0.4 (p < .001). respectively, even though at 6 months MAS was decreased
0.3+0.5 (p = .358) but non-statistically significant. AR immediately after injection, 1 month and
3 months a statistically significant decrease of 44.1+25.0 degrees (p <.001), 58.5+35.1 degrees
(p =.001) and 31.3+29.9 degrees (p = .021), respectively, but at 6 months there was a non-
statistically significant decrease of 8.3+14.7 degrees (p = .224). Pain score immediately after
injection was 4.8+3.0 and no side effects were found such as dysesthesia or hematoma at the

injection site
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Conclusion: Ultrasound-guided alcohol neurolysis to the musculocutaneous nerve significantly
reduces elbow spasticity in stroke patients with spastic elbow statistically significant for 3 months

and no serious side effects were found.
Keywords: Stroke, Spasticity, Ultrasound-guided neurolysis
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Mortality rate in pediatric drowning at Burapha University Hospital

Penwadee Parkpibul (M.D.) and Thaneeporn Intra (M.D.)

Department of Pediatrics, Faculty of Medicine, Burapha University, Chonburi, Thailand

Abstract

Context: One of the main causes of death among children is drowning. Studying the mortality-
related factors in pediatric drowning incidents is crucial.

Objectives: To determine the significant factors of drowning-related cases and mortalities in
children receiving treatment at Burapha University Hospital.

Methods: A retrospective descriptive study was conducted on pediatric patients (under the age
of 15) receiving care for drowning or drowning-related events at Burapha University Hospital
between January 1, 2013, and December 31, 2022. Statistics were analyzed using baseline data,
drowning-related information, treatments and outcomes.

Results: A total of 49 pediatric patients with a mean age of 5.22 + 3.10 years were included
in this study. The majority of them (85.71%) drowned in seawater and were male (57.14%).
The peak drowning period was from 4 to 8 pm (40.82%). October, December and January saw
the highest rates of drowning (24.49%, 22.45% and 10.20%, respectively). The median time of
submersion was 1 minute [0.5-2], and the median length of disappearance (in cases without
witnesses) was 5 minutes [2-30]. Cardiopulmonary resuscitation and tracheal intubation were
needed for 26.53% and 22.45% of the patients, respectively. For cases in freshwater, the serum
sodium level was 134.75 + 4.03 mEg/L, while in the seawater group it was 144.18 + 3.01 mEg/L.
Of the 49 patients, four drowning deaths occurred (8.16%). Statistically significant factors of the
four deaths included a greater-than-10-minute, unwitnessed disappearance time (p=0.008), a
cardiopulmonary resuscitation time longer than 25 minutes (p < 0.001), fixed pupils (p<0.001),
a Glasgow Coma scale less than 5 (p < 0.001) as well as the salinity of the body of water
(freshwater (p = 0.033) versus seawater).

Conclusions: The disappearance time, length of cardiopulmonary resuscitation, fixed pupils,
Glasgow Coma scale, and salinity of the body of water all had an impact on the mortality rate

of the drowning victims (8.16%).

Keywords: Drowning, Pediatric, Mortality rate
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Factors associated with delayed door-to-electrocardiogram time in patients with
acute coronary syndrome presenting to the emergency department at Burapha
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Abstract

Background: The death rate among Thai patients with acute coronary syndrome is increasing.
Therefore, the appropriate diagnosis and early treatment for these patients are imperative.
Objective: To determine factors contributing to the delayed Door-to-Electrocardiogram time
(more than ten minutes) for patients with acute coronary syndrome, admitted to the Emergency
Department at Burapha University Hospital, Chonburi, Thailand.

Methods: A retrospective cohort study was conducted on patients diagnosed with acute
coronary syndrome at the Emergency Department of Burapha University Hospital between
October 2020 and September 2022. We studied the factors associated with a delayed Door-to-
ECG time of more than 10 minutes. The collected data included sex, age, underlying disease
and its onset, symptoms presented, emergency severity index (ESI), time to hospital as well as
the unfortunate occurrence of death. The data was analyzed and presented as percentages with
95% confidence interval formats. Multivariable logistic regression analysis was used to ascertain
statistically significant factors leading to a delayed Door-to- Electrocardiogram of more than
10 minutes. Results were presented using adjusted odd ratios and a 95% confidence interval.
Result: A total of 232 patients with acute coronary syndrome were enrolled in this study.
Eighty-six of the patients (37.1%, 95%Cl: 30.8-43.6) received ECG examinations 10 minutes after
admission to the Emergency Department. The average age of the 86 patients was 65.48 + 14.43
years, with 46 male patients (53.5%). Likewise, 29 of those patients had diabetes mellitus and
hypertension (33.7%). For the patients receiving an ECG faster than 10 minutes after admission,
the mean age was 65.05 +14.99 years, with 91 male patients (62.3%) and 42 of the total having
diabetes mellitus and hypertension (28.8%). Furthermore, a univariate analysis found that the
symptom of dyspnea was significantly associated with a delayed Door-to Electrocardiogram
time of more than 10 minutes (p < 0.001). From the multivariable analysis, the symptom of

dyspnea was also statistically significant (p < 0.009). In addition, 11 of all the patients admitted,
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unfortunately died during that period (3.45%, 95% Cl : 1.50-6.68) — of which those having received
their ECG more than 10 minutes after admission was OR 4.89, 95%, Cl : 1.26-18.96, p = 0.021.
Conclusion: A major factor associated with delayed Door-to- Electrocardiogram time in patients

with acute coronary syndrome is the symptom of dyspnea.
Keywords Electrocardiography, Acute coronary syndrome, Door-to-Electrocardiogram ime
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gy spezanilafumnnasaulniviala n (%)

ananwuzRU p-value
! v n (%) (n=232) < 10 min (n=146) >10 min (n=86)
978 (ﬂ), mean=+ SD 65.21 + 14.76 65.05 + 14.99 65.48 + 14.43 0.831
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wilesviay 36 (15.5) 12 (8.2) 24 (27.9) <0.001
wiuaud 7(3.0) a(2.7) 3 (3.5) 0.712
Heufsue 3(1.3) 2(1.4) 1(1.2) 0.690
NUAER 20 (8.6) 9 (6.2) 11 (12.8) 0.094
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A15°9% 1 Toyaiiugurestheilasunsidadeinlunneiilanadendsundu (n=232) (o)

Iudioe  sresanilafummnasaulniiiala n (%)

ananwuzUe p-value
! ° n (%) (n=232) < 10 min (n=146) >10 min (n=86)
JEAUAVIUTURTIVBINTANNTOILU I
w3n5U (Emergency severity index-ESI)
JEHU 1 39 (16.8) 18 (12.3) 21 (24.4) <0.001
JZHU 2 83 (35.8) 65 (44.5) 18 (20.9)
JZHU 3 64 (27.6) 42 (28.8) 22 (25.6)
JYAU 4 7 (3.0) 4(2.8) 3(3.5)
Talleiuseidiu 39 (16.8) 17 (11.6) 22 (25.6)
GU'NL’Jmﬁmﬁmqmau 0.192
8.00-16.00 . 108 (46.6) 64 (43.8) 44 (51.2)
16.00-24.00 . 82 (35.3) 58 (39.7) 24 (27.9)
24.00-8.00 . 42 (18.1) 24 (16.4) 18 (20.9)
@edinlulsaneuia 11 (4.8) 3(27.27) 8 (72.73) 0.021
svoznanfilasunsasanduliiiile 2604 + 9532 5.71 + 5.44
(mﬁ), Mean + SD 8, 14 6,6 60.55 + 150.76 <0.001*

Median, IQR

25.5, 40

VUL : *Mann-Whitney U test

IINNTIATIEN VYA I8alfnnnee
apAANUUUATIIALFAILUS (Univariable logistic
analysis) wui1 Jademinligurenniziilavin
A a ) Py o A ) A v
dastdeundulasunisiiaduluindilangn
N11 10 wivkazidedAgyneans (o < 0.05)
=~ v A o % A
Ae {UleiaIn1suINInlgeINsnilosvau
(OR = 4.32, 95% Cl 2.03 -9.20, p <0.001) du
91N UL U UMY 1D NUUFUNUS FUN15 LA RTI9
paulnilasInin 10 Wil (OR = 0.33, 95%
Cl 0.19-0.58, p <0.001) NUUILATILRAY

atfnnneunyaedafn (Multivariable logistic
analysis) dadun1sliasieinsnaznatedunys
Tnefiansanandiunlsfidvedfynindtinwas
msadATduINATUALEVETA WUt Wemuay
SvSnavasiuUsen q ud ernsuieeveuduy
Hateifrifiauduiusfunisasreadulin
lafidhnin 10 it Teegfislornsmilesney
flenaldsunisnsianduluiialaadinia
10 wii Wy 3.61 wihwesiitliflensmilesvieu
(95% Cl 1.38 -9.24, p = 0.009) (151971 2)
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Ja3 Univariable Analysis Multivariable Analysis
e OR 95% ClI p-value  Adjusted OR  95% CI p-value
Y991y (U)
<44 9 1
45 - 60 1.14  0.40-3.21 0.805
61 U 1.09  0.41-2.89 0.870
LNF
V1Y 1
N 1.44  0.84-2.47 0.187
sAUsEINR2594
laifilsausednen 1
115 112 0.57-2.18 0.742
215m 133 0.38-2.55 0.384
3 1sm 0.38  0.04-3.40 0.386
2111511
Wuwdunthen 033 0.19-0.58 <0.001 0.43 0.21-0.91 0.028
wileeveu 432  2.03-9.20 <0.001 3.61 1.38-9.24 0.009
wiuaud 128 028587 0748
NeuATYy 0.85  0.08-9.48 0.893
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3rELIANNUANINTIUIN AR IRNLAY

Taiifiu 3 Falug 1 1
>3 SBIJ’JIQN 1.35 0.78-2.36 0.287 1.60 0.78-3.28 0.202

FTAUAINTULTIVBINITANNTDLEUIBUINTU (Emergency severity index-ESI)

JEAU 1 1.55 0.31-7.89 0.594 2.64 0.47-14.93 0.271
JEAU 2 0.37 0.08-1.80 0.218 0.58 0.11-3.06 0.520
JEAU 3 0.70 0.14-3.40 0.657 1.22 0.23-6.43 0.818
JEhU 4 1 1

Frananituviosgnidu
08.00-16.00 u. 1
16.00-24.00 wu. 0.60 0.33-1.11 0.104
24.00-08.00 u. 1.09 0.53-2.24 0.813
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A case report of Humoral Hypercalcemia of Malignancy in a patient with clear

cell ovarian cancer

Raweewan Witoon (M.D.)* Arwarit Pocathikorn (M.D.)! and Anocha Wanitchanont (M.D.)?

'Division of Internal Medicine, Faculty of Medicine, Burapha University, Chonburi, Thailand

2Department of Internal Medicine, Chonburi Hospital, Chonburi, Thailand

Abstract

Introduction: Hypercalcemia is the most common medical complication in cancer patients.
Finding the cause and providing the appropriate treatment is essential in medical practice.
Objective: We’re reporting on a case study of severe hypercalcemia in a patient with clear-cell
ovarian cancer, from the clinical presentation, diagnosis, investigations, and treatment.

Study Methods: A retrospective study that presents the patient’s history, physical examinations,
laboratory investigations, imaging, clinical course, and treatment. The data used has been
derived from the patient’s hospital medical records.

Results: A 62-year-old female patient was presented to the outpatient clinic with fatisue
and constipation. The patient had a history of clear cell adenocarcinoma. An initial diagnosis
of severe hypercalcemia was made, and an elevated level of parathyroid hormone related
peptide (PTH-rP) was later to be found. Parathyroid hormone related peptide is an uncommon
association with ovarian cancer. Differential diagnoses and treatment of this patient is discussed
in this case report.

Conclusion: Parathyroid hormone related peptide (PTH-rP) was used to predict the severity of
malignancy and recurrence in this patient. The detection of hypercalcemia with a high level of

PTH-rP was necessary for a proper management plan.
Keyword: Hypercalcemia, ovarian cancer, parathyroid hormone related peptide
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Introduction

Hypercalcemia is a common problem
encountered by many physicians - found in
up to 20 to 30% of patients with cancer ' and
can be a challenging problem to fully evaluate
and treat, due to its non-specific presentation
of symptoms, such as fatigue, bone pain and
constipation.

There are various etiologies of
hypercalcemia, one of those being from
malignancy. Hypercalcemia of malignancy is
associated with a high mortality rate of 50%
within 1 month of diagnosis, despite available
treatments”. The pathophysiology of how
cancer is related to hypercalcemia is proposed
through four different mechanisms. Humoral
hypercalcemia of malignancy (HHM), which
is mediated through parathyroid hormone
related peptide or PTH-rP, can be found
in up to 80% of cases. Other mechanisms
of hypercalcemia include local osteolysis,
calcitriol mediated and ectopic authentic PTH
production™”’.

Common malignancies associated
with PTH-rP mediated hypercalcemia are
typically cancers of squamous cell origin such
as lung, head, neck, esophagus, skin, cervix,
adenocarcinomas of the breast, prostate
and ovary™. However, it is an uncommon
manifestation in ovarian cancer, with a limited
number of cases reported and is suggestive
of poor prognosis. This paper is intended to
report a case regarding ovarian cancer with

hypercalcemia associated with PTH-rP.

Background

A 62-year-old Thai female with a
history of previously treated clear cell ovarian
cancer (stage lIB) was presented with 7 days
of constipation, as well as fatigue with nausea
and vomiting.

Her clear cell ovarian cancer was
staged IIIB due to involvement of the serosa of
the uterus (Figure 1) with peritoneal metastasis
< 2 cm. The patient underwent an operation
of surgical staging and a total abdominal
hysterectomy with bilateral salpingectomy,
just five months prior to this admission. She
received a total of 6 cycles of chemotherapy
consisting of a regimen of paclitaxel and
carboplatin, completed 2 months prior to this
admission. Her initial CA-125, as of the first and
last cycles of chemotherapy, was 163.50 and
25.38, respectively. Imaging studies (including
the tumor marker levels after treatment)
showed a remission stage of malignancy (Figure
2).

Sections of the right ovary reveal
a solid cystic tumor, with the cystic lesion
lined by malignant cuboidal-to-columnar
cells, as well as large round-to-polygonal
cells with enlarged hyperchromatic nuclei.
We observed solid areas consisting of large
polygonal cells with enlarged pleomorphic
nuclei and large amounts of clear cytoplasm.
We noted tubulopapillary growth structures
formed by tumor cells, as well as the focal
necrosis of the tumor cells. We also noted
lymphovascular invasion by the tumor cells -
as well as capsular invasion by the tumor cells
with ovarian surface involvement. The section
of tissue labeled “left ovary” reveals pieces of
clear cell carcinoma. No ovarian parenchyma

is seen.
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2a 2b

2C

Figure 2: Computed Tomography of the Whole Abdomen with Contrast Media, 5 June 2022
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The computed tomography shows a
10.0x13.2x12.0 cm heterogenous enhancing
solid mass at the right side of the adnexa
(2a, 2b), with abutting right uterine fundus; mild
central cystic/necrosis, with no calcification.
Minimal ascites is seen. A 7.0x10.7x7.5 cm
cystic mass at the left adnexa, showing an
eccentric enhancing mural soft tissue, with rim
coarse calcifications (2c, 2d).

A complete review of the patient’s
medical history was made, along with a physical
exam. She was shown to have had generalized
abdominal discomfort for 7 days, accompanied
by bloating with fatigue and constipation. The
patient denied any previous use of laxatives,
herbs, or other over-the-counter medicine for
her condition. Pertinent physical examination
findings showed a distended abdomen with
generalized tenderness, but without guarding
upon palpation. Other than a mildly pale
conjunctiva, the patient’s physical was an
unremarkable exam. She was provisionally
diagnosed with a partial gut obstruction
suspected from the mass effect of ovarian
cancer recurrence. Surgery was consulted to

rule out partial gut obstruction.

Investigations and Treatment Course

An initial work-up of laboratory
investigations was done. A plain radiograph
of the acute abdomen series was done,
though no gut obstruction was found. The
blood chemistry showed a blood urea
nitrogen measurement of 72.30 mg/dL,

serum creatinine levels were 4.26 mg/dL (The

baseline creatinine from 2 months prior was
0.91 mg/dL), serum calcium levels were
17.40 mg/dL (The corrected calcium level was
18.00 mg/dL), serum phosphate levels were
3.80 meg/dL, serum magnesium was 1.80 mg/dL
and serum albumin levels were 3.20 ¢/dL.
Due to high calcium levels, the physician
added further laboratory tests for parathyroid
hormone levels and vitamin D, which was
measured at 11.10 pg/mL (Normal value: 15-65
pg/mL) and 31.50 ng/mL (Normal value: >30
ng/mL) respectively. PTH-rP was also taken
but was not reported at first due to a pending
laboratory schedule. A 12-lead ECG was
done and showed a normal ECG without any
shortening of the QT interval.

The laboratory investigation revealed
severe hypercalcemia, and the patient was
treated with aggressive hydration — an initial
loading of a 1000 mL isotonic saline solution
during the first hour, followed by a continuous
infusion of 150 mL per hour. The patient’s urine
output was closely monitored to be at least
2 mL per kilogram per hour. A subcutaneous
calcitonin of 300 IU was administered every 6
hours. After two days of aggressive hydration
and 2 doses of subcutaneous calcitonin, the
patient’s blood chemistry showed decreased
levels of calcium (Serum calcium was 14.10
meg/dL, with corrected calcium at 15.20
mg/dL) and creatinine (Serum creatinine was
3.75 mg/dL, eGFR 12.24). Both aggressive
hydration and calcitonin were continued, while
4 mg of zoledronic acid was administered

intravenously.
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For diagnostic purposes, an abdominal
paracentesis was performed, alongside a
series of additional laboratory tests. On the
21st of December 2022, the ascites profile
and additional laboratory Investigations were
done, including a gram stain — yellow and
cloudy, with no bacteria found. The ascitic
WBC count was 1505 cells/mm? (40% PMN,
40% mononuclear). The ascitic RBC count was
10000 cell/mm?® with 15% mesothelial cells.
Ascitic protein level was 4.40 g/dL, and ascitic
albumin was 2.10 g/dL, however cytology and
culture results were still pending. The serum
ascites albumin gradient was calculated to be
1.10.

The ascites fluid profile was shown
to be suggestive of a peritoneal disease or
infection. Empirical antibiotics were initiated,
and an abdominal paracentesis was planned
to evaluate the patient’s response.

The Gynecology department was also
consulted to evaluate the patient’s recurrence
of ovarian cancer (Figure 3). Blood was taken
for CA125 and CA 19-9 levels, which were
found to be elevated — with levels of 290.40
U/mL (Normal value: 0.00-35.00 U/mL) and
19.70 respectively (Normal value: 0.00-37.00).
Additionally, a bone scan was requested
but could not be conducted due to limited
resources. Computed tomography of the
whole abdomen with contrast media was
recommended but was not done due to the

patient’s ongoing acute kidney injury.

Laboratory investigations showed that
the patient had abnormal liver function tests,
a reversed albumin to globulin ratio (Serum
albumin: 3.20; Serum globulin: 4.20) and
mildly increased alkaline phosphatase level
of 120 (Normal values 35-104 U/L). To further
determine the etiology of hypercalcemia,
additional investigations were performed.
Serum protein electrophoresis, urine protein
electrophoresis, immunoelectrophoresis, urine
Bence-jones protein and serum free light chain
were taken to identify multiple myeloma,
due to the presence of hypercalcemia,
acute kidney injury, anemia, and bone pain,
all of which are common presentations of
the hematologic disease but demonstrated
polyclonal immunoglobulin with a kappa/
lambda ratio of 1.60. No rouleaux formation
or plasma cells were seen in the peripheral
blood smear, which precluded an etiology of
multiple myeloma. A long bone survey was
done due to a mildly elevated level of alkaline
phosphatase, showing normal results with no
osteolytic or osteoblastic lesions.

After 72 hours, subcutaneous calcitonin
was discontinued. The patient’s volume status
was reassessed to be slightly hypervolemic,
and intravenous furosemide was added. The
patient’s serum calcium levels decreased to

normal ranges as shown in table 1.
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Table 1 Laboratory investigations of serum calcium, serum creatinine and BUN in this admission

Date Serum Calcium (Corrected Calcium) mg/dL  Serum Creatinine mg/dL  BUN mg/dL

20/12/22 17.40 (18.00) 4.26 72.30
21/12/22 14.10 (15.20) 3.75 63.10
22/12/22 13.20 (14.30) 3.18 52.10
23/12/22 11.30 (12.40) 291 41.30
24/12/22 10.50 (11.60) 2.87 37.20
25/12/22 10.20 (11.70) 272 33.50
26/12/22 10.30 (11.80) 251 32.50
27/12/22 10.40 (11.90) 252 33.60
28/12/22 10.10 (11.40) 2.31 34.70
31/12/22 9.60 (10.90) 2.42 45.20

4/1/23 10.10 (11.70) 1.54 48.80

7/1/23 10.40 (12.40) 1.40 52.90

Normal serum calcium levels (Normal 8.6-10.0 mg/dL)

PTH-rP levels were elevated with a Ascites fluid cultures were negative;
value of 26.30 pmol/L (Normal value 0.00-1.10 however, cytology revealed malignant cells,
pmol/L) and were identified as the cause of indicating a recurrence of ovarian cancer.
hypercalcemia in this patient. Further plans for treatment of malignancy were

proposed, including outpatient visits.

Figure 3: Ascites Cytology of 21 December 2022
Positive for malignant cells — suspected of metastatic carcinoma: The cytology
smears show moderate cellularity consisting of clusters and groups of atypical

epithelial cells, having pleomorphic nuclei and intracytoplasmic vacuoles.
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The patient was not discharged
due to persistent high white blood count
levels, suspected as a leukemoid reaction
to ascitic infection. A follow up ascites
fluid profile was taken on the 7th day of
admission with decreased levels of white
blood cells. Histological examination showed
moderate cellular smears containing a few
individual mesothelial cells in a background of
lymphocytes and macrophages — no atypical
cells present, and negative for bacterial
culture.

On the 12th day of admission, the
patient’s consciousness gradually decreased.
A series of investigations were performed
and a differential to her condition was drug-
induced (Sertraline, Morphine) and septic
encephalopathy. She was intubated for 4
days and was successfully extubated after an
improvement in consciousness. The patient
and her relatives were given counselling
regarding her prognosis, and a decision for a
“do not resuscitate” (DNR) advance care plan
was established. After 17 days of admission,
a discharge plan was prepared along with her
referral to an oncology gynecologist for further
treatment. On the 20th day of admission,
during the process of referral, the patient had
sudden cardiac arrest.

Discussion

This is a case of hypercalcemia
presenting as a paraneoplastic syndrome of
clear cell ovarian cancer. Clear cell ovarian
carcinoma is one of five histological subtypes

of epithelial ovarian cancer: high-grade serous,

endometrioid, clear cell carcinoma, mucinous
carcinoma and low-grade serous carcinoma’.
Clear cell ovarian carcinomas are resistant to
conventional platinum-based chemotherapy,
resulting in a poorer prognosis as compared with
the other subtypes’. However, if diagnosed and
treated in the early stages of the cancer, the
prognosis is relatively good. Factors affecting
prognosis include the patient’s age, advanced
cancer stage and presence of vascular invasion
— which all suggest a poor prognosis’. Tumor
markers at the time of diagnosis (e.g., CA-125)
do not correlate with prognosis’.

Treatment choices included surgical
procedures such as a total hysterectomy
with bilateral salpingo-oophorectomy,
peritoneal washing, infra-colic omentectomy
as well as bilateral pelvic and para-aortic
lymphadenectomy. The current gold standard
treatment for advanced stages of ovarian
carcinoma is primary cytoreductive surgery,
followed by paclitaxel and carboplatin
chemotherapy, despite having lower response
rates to platinum-based chemotherapy
(11-50%) as compared with high grade.
Neoadjuvant radiation and chemotherapy are
in controversy’. In cases of recurrence, limited
evidence is available regarding secondary
cytoreductive surgery. The standard of
treatment for recurrent carcinoma is second
line chemotherapy, despite low response
rates to treatment - partial response in 9%
and stable disease in 19%°. Our patient was
previously diagnosed with FIGO stage IIIB

ovarian clear cell adenocarcinoma, with a
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previously complete remission. However, she
experienced symptoms of hypercalcemia,
including apathy, constipation, anorexia, and
her serum calcium level was compatible with
severe hypercalcemia (> 14 mg/dL). Differential
diagnosis for the etiology of hypercalcemia at
presentation were humoral hypercalcemia of
malignancy with PTH-rP as the causal agent®.
However, hypercalcemia in malignancy can
sometimes be facilitated through multiple
pathophysiology, including non-malignancy
related pathways such as hyperparathyroidism.
However, laboratory investigations in patients
indicated severe hypercalcemia — which is
usually highly associated with malignancy. The
diagnosis in our patient was PTH-rP mediated
hypercalcemia, which was confirmed by
laboratory investigations and was hypothesized
to be caused by the recurrence of the
underlying ovarian clear cell adenocarcinoma.
However, due to the circumstances of our
patient, hard evidence regarding the recurrence
of ovarian clear cell adenocarcinoma was
unfortunately not obtained. The prognosis
regarding high pretreatment calcium levels and
elevated PTH-rP is shown to be poor, with an
increased mortality of 30% of each mg/dL of
elevated serum calcium™ ™.

Treatment in this patient was conducted
through consultation of both nephrology and
endocrine specialists and was in line with the
current clinical practice guidelines for severe
hypercalcemia'’. A combination of calcitonin
and intravenous bisphosphonate, in addition to

aggressive saline hydration, was administered.

Patients with severe hypercalcemia usually
have associated kidney injury due to multiple
mechanisms, such as renal vasoconstriction.
Another factor to consider when selecting
treatment is the increased risk of using
bisphosphonate for renal impairment. Serum
calcium levels were lowered as predicted,
however our patient died after treatment, most
likely from an ongoing abdominal infection.
Hypercalcemia, as a complication of
malignancy, should be treated even if the
primary cancer is in its advanced stage or is
untreatable, to reduce symptoms, decrease
the number of hospital admissions and to
improve the patients’ quality of life.
Through literature review (table 2),
PTH-rP has been shown to be associated with
disease prognosis. Routine monitoring may
be beneficial as a marker for recurrence - for
early treatment of second line agents such as

salvage chemotherapy or target therapy.

Conclusion

We presented a case of PTH-rp related
hypercalcemia in a patient with clear cell
ovarian cancer, which was associated with a
poor prognosis of the disease. Early recognition
and prompt assessment was required due to
the recurring nature of this disease.
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Table 2 The case report of clear cell-ovarian cancer associated with hypercalcemia.

Clinical Histological tage ce PTH PP Diagnosis Treatment Outcome
Type (FIGO) (mg/dL) (pmolL)  (pmolL)
63 years, Clear cell lnc 15.40 0.95 12.20 PTH-rP IV hydration Died in 13
Abdominal adenocarcinoma related Pamidronate months
distension, and HHM TAH with BSO +
anorexia CMT
Bilateral ovarian
mass 10.5 cm, 4.5
cm'?
49 years, Pelvic Clear cell nc 13.00 0.30 259 PTH-rP 10 me disodium  Recurrence
mass 24x22x12 cm  ovarian HHM incadronate IV of CA at
loss of appetite N/V adenocarcinoma TAH with BSO + 3 months
constipation thirst"” cMT after CMT
35 years, Clear cell IC 13.60 1.36 12.20 PTH-rP Pamidronate, Remission
Hypercalcemia after ovarian HHM Hydration,
C/S 50 days carcinoma Furosemide IV
13.8x7.8 cystic mass Lt. SO and
Lt. uterus™ washing
cytology + CMT
34 years, Lower Clear cell IV B 13.60 15.10 PTH-rP PTH-rP TAH with BSO +  Unknown
abdominal mass”  carcinoma staining from  HHM cMT
pathology of Hydration
metastatic Furosemide
lymph node Calcitonin
56 years, lower Clear cell Unknown  15.50 - - Unknown  TAH with BSO +  Alive 13
abdominal adenocarcinoma CMT months
pain, malaise, without
constipation, recurrence
bilateral ovarian
tumor size 16 and
10 cm’®
48 years, acute Clear cell lic 14.60 <0.03 6090 PTH-rP TAH with BSO + Died 1
abdominal pain, carcinoma HHM cmT month after
tumor 10x11x10 Saline hydration, admission
cm with partial furosemide,
rupture”’ calcitonin
60 years, N/V, Mixed serous IC 15.70 <0.03 23.11 PTH-IP IV hydration, -
weight loss 9 kg and clear cell related calcitonin,
carcinoma HHM zoledronic acid
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Cardiac rehabilitation in CABG patients
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Abstract

Background: Coronary artery disease is a leading cause of global mortality. Coronary Artery
Bypass Grafting (CABG) surgery is one of the effective revascularization strategies. Cardiac
rehabilitation is one of the major roles in determining the success of CABG and improving the
quality of life for patients.

Objectives: This study aims to compile cardiac rehabilitation knowledge and evidence base in
patients following CABG surgery.

Method: The study employs a systematic literature review, encompassing medical journal
articles, medical textbooks, and other relevant sources of cardiac rehabilitation in patients
following CABG surgery. The review spans the post-surgery rehabilitation phase, covering
components, methods, and cardiac rehabilitation outcomes.

Results: The study reveals that cardiac rehabilitation has a positive impact on patients, leading
to improved recovery, reduced ICU stay, shorter hospitalization periods, decreased reliance on
ventilatory support, and lower risk of post-surgical complications. It aids in enhancing autonomic
nervous system function and blood circulation. Furthermore, it alleviates post-surgical anxiety
and stress, lowering the likelihood of hospital readmission. Ultimately, cardiac rehabilitation
improves the overall quality of life for patients. The study suggests that cardiac rehabilitation
should be initiated promptly, even before CABG surgery, and continued consistently to reduce
the chances of disease recurrence. Exercise regimens for cardiac rehabilitation can take various
forms, tailored to each patient’s individual needs.

Conclusion: Cardiac rehabilitation has positive outcomes for patients undergoing CABG surgery.
It should be initiated promptly, maintained consistently, and tailored to each patient for optimal

results.
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INSTRUCTIONS for AUTHOR and PREPARING MAIN MANUSCRIPT
for PUBLISHING in BURAPHA JOURNAL OF MEDICINE (BJM)

BJM is a peer-reviewed general medical journal which is published yearly, either in Thai or
English languages. The articles from both within and outside the Faculty of Medicine, Burapha
University are invited. The research article must be approved by the Ethics Committee of the
Institutions, Organizations or Agencies. Manuscripts have not been published previously in print
or electronic format and are not under consideration by another publication or electronic

medium. The author will receive a copy of the journal when the article has been published.

Types of articles published in BJM

« Original article is a research which reports of data from original research.

« Review article is a comprehensive, authoritative, descriptions essay or scientific paper
which provides a knowledge-oriented synthesis of research on a topic at that moment in time
from either within or outside the country.

 Special Article and Commentaries is an article or comment on the matter in an article
of a special interest or knowledge, including exclusive interviews, medical policy. comments
of experts, and reviews.

« Case report is a report of patients with disorders to rare diseases, injury or innovations
describe a diagnostic or therapeutic dilemma, suggest an association, or present an important
adverse reaction. All case report articles should indicate that informed consent to publish the
information was granted from the patients or their guardians.

« Miscellaneous is the other useful reports related to the medical field and public
health that encourages mutual understanding among practitioners.

+ letter to the editor and Letter in reply

Instructions for Authors

Preparing Main Manuscript Text: The original typescript, in print and on data file
diskettes (CD only) must be submitted, including copies of all illustrations, legends and
references. All must be typed single-line-spaced on 8%" x 11" (Ad4) white bond paper, using
front TH SarabunPSK. Only a word processor (Microsoft Word 2003 onward) should be used.
Margins must be at least 1 inch, and 0.5 inch indentation. Metric measurements are to be used
throughout the text and illustrative materials. Generic names for drugs are to be used. Brand

names may be included in parentheses.
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Titles: The title must be short, specific, and clear. The title page should be typed on a
separate sheet and include the full name, degree and academic affiliations and e-mail address

of all authors.

Abstracts: Submit abstracts in duplicate, both in English and Thai, which must include
a concise statement in not more than 250 words of what was done, what was found and what

was concluded. If there is no Thai author, Thai abstract is not required.

IWustrations and Tables: Use only illustrations that clarify and augment the text.
Submit illustrations in duplicate, unmounted, and untrimmed. High contrast, glossy-prints (not
photocopies) are requested. Original drawings should be professionally drawn in black India
ink. Figure number, name of senior author, and arrow indicating “top” should be typed on a
gummed label and affixed to the back of each illustration. All lettering must be legible after
reduction to column size. Each table should be typed double - spaced on a separate sheet, and
should supplement rather than duplicate the text. They should be numbered consecutively
as mentioned in the text and each must have a heading. Color illustrations will be published

at the author’s expense.

References: Authors are responsible for accuracy of their references. The cited references
should be listed in consecutive order and superscript them at the end of sentence. Once a
reference is cited, all subsequent citations should be running in queue to the original number. All
references must be cited in the text or tables. Unpublished data and personal communication
are not accepted. Use the form of references and the titles of journals abbreviated, according
to the style used in Index Medicus (the Vancouver system). If there are more than six authors,

the first six authors are listed followed by “et al.”

Manuscript Acceptance: Manuscripts are received with the understanding that they are
not under simultaneous consideration by another publication. Accepted manuscripts become

the property of the Burapha Journal of Medicine and must not be published in other journal.

Manuscript Submission: All manuscripts should be submitted with a cover letter and
submission form, addressed to the Editors-in-Chief, with explains why the manuscript should
be published in BJM.
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