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Editorial

Nowadays, climate change is more volatile as a result of global warming caused by
human activities including deforestation and the unlimited usage of resources to make
our lives more comfortable. The negative impacts of various climate phenomena are borderless
and affect everybody without any exception, whether you are involved in those activities or not.

One of the basic human rights includes the right to access clean air and the right to be
protected from crises such as floods, storms, etc. To be given such rights, one must be
cooperative and display serious changes in behavior to save the world.

One must also be aware of sudden changes in our world such as a one-degree
temperature increase, the melting of polar ice, high sea levels, flash floods, etc., as we can see in
the daily news from all over the world, which provides first-hand experiences of people who have
encountered natural disasters like flooding, landslides, etc.

The Journal of Chulabhorn Royal Academy (JCRC) Volume 4, Number 4 (October-
December 2022) would like to request everyone to preserve this world from climate change at
our full potential. In this issue, there are 4 research articles and 2 academic articles that
have been peer-reviewed by at least 3 experts to refine and make this journal more beneficial.

We would like to invite everyone to read this journal to increase knowledge and academic

perspectives in health sciences, nursing care prevention, and restoration of health. We believe
those topics can be beneficial in one way or another in the future.

Professor Nithi Mahanonda, M.D.
Chief Editor
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Abstract

During admission of emergent patients with blood loss, medical personnel prefer to use crys-
talloid as prime solution to maintain blood circulation. However, in case of bleeding seems to
fulfill all of criteria and blood bank processing takes time, a management with colloid solution
or plasma expander is required to stabilize hemodynamic and preserve cellular oxygenation. The
two kinds of plasma expander - natural e.g. alboumin, fresh frozen plasma and artificial as gelatin,
dextran and hydroxyethyl starch can markedly replenish tissue fluid and maintain hemodynamic
status in equilibrium, as well as challenge unpredictability of pathological problems and diseases.
Notwithstanding, the main concerns of colloid therapy are its molecular weight, colloidal osmotic
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pressure, plasma expansion volume, renal threshold, medical expenses, incidence of complications
particularly coagulation disturbances, anaphylactoid and anaphylaxis as well.

Keywords: Crystalloid Solution, Colloid Solution, Plasma Expander
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mﬂmmsrmsumaa@hm@@?msms(Type/Screen
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T%msmLmsmmfﬁux‘imawamumwe] UPITINAY
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azwashBugiulsznavueadsn (Blood plasma)
HIDUUUFILATIZA (Artificial plasma expander,
APE) {1 1aaands (Gelatin) L@ngunsu (Dextran)
wazlansanddniiageansy (Hydroxyethyl starch, HES)

A LRAISRSH LR LADA

LLW‘Y]%J‘YH\TL’JMJQ‘UGI azsifin EBY upegiay
(3151991 1) WBEINNHANLAUANITLFYLEDAADUNINTEN
aLye (Allowance blood loss, ABL) TagiiaLanan
ANNLTNTUYBILERA (Hematocrit, Het) 30% %359
Ysueudlulnadu (Hemoglobin, Hb) 10 gm/dL
uussyingiut eemane 2 Usennsee

1) Hct 30% vhirapadanuniia (blood viscosity)
NOLHUZADSTUUNS (Halisnlusieny daeld Hb
shasndianlddedineie [FagrefiUseinsain

2) Hb 10 gm/dL snsaieandianlusna
13 1a.ADUAILANBI995IUY TeTh (Y Laaznd
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= 6,000 x [(35 - 30)/35]
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= 85714

119A255279 AaNUTELEY ABL auﬂummsmw
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Andu 3 wiwes Hb LLa:Qmmmuau@amagiu
nenUNE fuseeuppalufaluldsawindy 28046
mOsm/L (milliosmole/litre) Tag@1uisan

serum osmolarity =

ANMULTUT U DIFITATANY

f15avang (solution) Usenauray 2 §9UAB Aagn
azany (solute) dnsiginidu Osmole (Osm) uag
svhazany (solvent) Falinthgdn 2 wuv tildiunas
WJudas  (litre, L) fsazatgiuazinuiuiy
1 Osmolarity (miag Osm/L) wdghisiminidu
Alansy (kilogram, Kg) ansazatziuaziainuiiuiu
\J31 Osmolality (miag Osm/Kg) o

Tagild Osmolality fFnApuiineas?l Nieslwse
U5u1mstu Osmolarity Lﬂayul,maqummam%ﬂm
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Composition Plasma NSS LRS ARS
Osmolarity (mOsm/L) 291 308 273 278
pH 7.35-7.45 4.5-70 5.0-7r.0 6.7-7.0
Na* (mEq/L) 136-145 154 130 130
Cl- (mEqg/L) 98-106 154 109 109
K* (mEqg/L) 3.5-5.0 - 4 4
Ca** (mEq/L) 2.2-2.6 - 3 3
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Composition Plasma NSS LRS ARS
Osmolarity (mOsm/L) 291 308 273 278
Mg** (mEg/L) 1.0-2.0 - - -
Lactate (mEq/L) - - 28 -
Acetate (mEqg/L) - - - 28

NSS Normal saline solution; LRS Lactate ringer solution; ARS Acetate ringer solution

vhindeuesia (NSS) \iuansazansffianudii
UpaNADLASD IRsNAanlse (Sodium chloride,
NaCl) 4pe/az 0.9 fishwiialy \ana (molecular weight,
MW) 58.5 gm/mole a1sazargaziandala Natias

Cl agvazving fu A 9/58.5 %3 0.154 mole/L
%50 154 mEg/L waziiusssunaalufia (154+154)
=308 mOsm/L lag@uissan

ua1sazany 100 ml § NaCl = 09 gm

=9 gm/L

= 9/585 mole/L
NaCl waneéale Natiag Cl = 0154 mole/L
. = 154 mEq/L
TuAa NaCl dusesunaalufia = 308 mOsm/L

wurenyy 1 mole fiAvind 1,000 mEq

weLfipga1n NaCl feardudszdnsonalufia
(Osmotic coefficient) 0.93 ¥ lHuseruppalufa
AvasaED (0.93x0.154x1000x2) = 286.44 mOsm/I
Falndidgeiuassaninunadon Seduuiyndn
physiologic %39 isotonic saline solution ©

A15U5915 NSS 31191 demaliseniediniag
WA (fluid overload) wazuau (swelling) a1n
A5AaUDe Na* Laztinn11znse (acidosis) @910 CI
15931 Hyperchloremic metabolic acidosis a9
ANUNYIPIUAAANNTNTUYDY NaCl Lhap LAY 1/2

weavlpuni Fudsnaliasazansfiuseiupaalufia
#Yauni1luLdnn (hypotonicity) wazilan1avinly
Wadaauanla (hemolysis) &7 Tunaufuiaaeld
A5 EuMaLinglasea (dextrose, D) F9il MW
Yszangs 200 gm/mole 141 5%D Tu 1/2NSS ##58
5DNSS/2 1000 ml yhlsfausesusaalufiaiyiiy
(T7+77+2275) = 3815 mOsm/L ﬁﬁgjmd%ﬁa@
@nsiay udile D ng9ieny azgafusnanig
Yaa11epg1999a157  danalAuseiunpalufinanas
Wuaey

Tuansazany NaCl 100ml § D

(91x5)/100 gm

= 455 gm

= 455 gm/L

= 455/200 mole/L

= 2275 mEq/L
1u@En SDNSS/2 fiusesupaalufia = 3815 mOsm/L

gy unegasnassy annsawdu D Ty NSS [fiidss 91% lapuniln desiu Tu NSS 1000 ml 34 D
liNgN 45.5 gm
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uamensanas (LRS) Wuasazarsdsenauaig
NaCl WunaBanmanlss (Potassium chloride, KCI)
wAaLdaumanlsa (Calcium chloride, CaCl)
Lazlgiiauantan (Sodium lactate, C,H,Na0,)
Aaldu Na* 130 mEg/L; CI" 109 mEg/L; K" 4
mEqg/L; Ca™ 3 mEqg/L waz Lactate 28 mEq/L
LS9Rupaa AR 273 mOsm/L LAALANAZOALUAY
VpaFuAduWauTuluAmSUDLUA (blcarbonate,
HCO ) LElUATEITANSY U BSFUUANS D LaRALAN
ﬁ?"’L‘JJaEJuL‘JJuﬂiﬁ wamdia (Lactic acid) la uaﬂmﬂu
Asuaulaaanlyd (carbon dioxide, CO,) AAaTu
azgniuaannIauniyla

meimms LRS ﬂmaa@mﬂﬁmmsmmmsw
(Citrated blood) #3anausuy Ceftriaxone ioean
LAANEILNTaUTULAaLTYN Y IRAANSANeZNDYY
A15U5115 LRS Ysunauann geaanalsisneniedl Na*
139979 Y lfauseuiu (cerebral edema) Laziiia
AMwena (alkalosis) #1n HCO,” BaAM Hypochloremic
metabolic alkalosis ¢

@en3unos (ARS) WuaisazargUsznauaig
NaCl, KCl, CaCl, uaslyifizupzdinn (Sodium
acetate, C,H,NaO,) @aiu Na* 130 mEq/L; CI
109 mEg/L; K* 4 mEg/L; Ca** 3 mEqg/L uag
Acetate 28 mEq/L Huseiupaslufia 278 mOsm/L
ARS aansadsuiuluasusiunlas (idpsendy
CgﬁJ 10

15197 3 FIUYSLNRVIRIENSATANYARAARYE > 1©

A15U5%15 ARS Usunausnn famalis1enuLie
m’gzwimaaﬂ?’?wufﬁ LHDI91ADET LANSIUITA
wWaguLdu Acetyl CoA Aawuiing Citric acid cycle
(Krebs cycle) Tu M|tochrondr|a LiJ'mﬂS“"]J’mﬂ’]i
Oxidative phosphorylation Fadipanspandian
11915988z 90 TuA1sF9LAs1ER Adenosine
Triphosphate (ATP) Apuaa1gfldUNaIUDDANN
Wufiadszariu v

A1582a10ADARDYA

F1982ANYADARDYA L‘Uumsavmymaumﬂ
VRN RATaY LIUARENTENEEIa IR u T e
LAZINL mimﬂ@Lm@uﬂaaaay@aaaimﬂ (Colloid
osmotic pressure, COP) #5ausssupaulafia
(Oncotic pressure) BULTUNAINAITANII LS B
snsuuInany Fedmlnajidudayin du Osmolarity
#39 osmotic pressure \unaanNSEUIMLTINE
electrolytes fitduaiutsznauluasazaiyilue

fsazatpApannudll PVE g9 adewaliusunng
Tuswwmsﬁ‘waLstJumeuamwusamm etV
amam?muawamum\m ¥pes9n1Y Faufisn
YR9AII F1SNALNENANENT TamssETeda (aas
USNRI58150288ADARDYALANSDYRY 20 1Y EBV
stwzawﬁﬁﬁﬁaﬁsmsLLfNe?TwmLﬁam%mw
(dilutional effect) (s15719% 3)

Colloids Trade name ® Conc. (%) MW (dalton) PVE (%)
NPE
Albumin 5 69,000 80
25 69,000 200-400
FFP - 291,000 86
APE
Gelatin
Geloplasma 3 30,000 70
Haemaccel 3,5 30,000-35,000 70-80
Dextran
Saviosol 40,000 N/A
Macrodex 40,000 120
Rheomacrodex 10 70,000 200
J Chulabhorn Royal Acad. 2022; 4(4): 151-159 155



15199 3 F§9UUSENRUYDIENTazaNLARAARYR > 0 (AB)

Colloids Trade name ® Conc. (%) MW (dalton) PVE (%)
HES Hetastarch 6 450,000 100
Pentastarch 10 220,000 100-150
Tetrastarch 6 70,000 130
MW Molecular weight; PVE Plasma volume expansion

NPE Natural plasma expander;

APE Artificial plasma expander

FFP Fresh frozen plasma;
N/A Not applicable

WAw.e. 2427 as.aladd EUSAE LIUTZIN
(Jacobus Henricus van't Hoff) dataiigniau
[Fsiuaupauns COP = (ncRT)/MW

e n ApduIueuna ¢ ApAnuLiuiuyes
d13azany (gm/L) R Faeasfiunefing T @p RIVRH
fuysal (Kelvin) waz MW ﬁaumuﬂimaﬂa (dalton
d) "

MAFUAISAUIT COP wisuAfuAy MW i3
h) miazmyaaaaayéﬁﬁ MW guiaLanasdl PVE
Anansazare sl MW vinalne

LL@LummﬂfmmLﬂmmiuma‘ﬂsmaumﬁ
(threshold) #i Fivne 50,000d ikl MW ‘wmm@?ﬁm
Wi PVE 1ipg wemsielaiuannldsh a1sazainy
Fenglusremaldidunaiuu diydszndalieng
LABNRENKNALTYEDN1SYINIINLD R (4 13

A130¢718A0AADLAIUTTINY I

NPE JunEnssudifildannifannsonaauiuns
dusaa lduA Albumin (Alb), Plasma protein
fraction (PPF), Fresh frozen plasma (FFP) %39
wmaahaml,mtﬁﬁ ez Immunoglobulin (1gG) w6
ffaulEiu An sayfiuiaswaadiaayui

aaw/u WulusfufiduaszAldanndy aadu
pay 50-60 vpslUsiuTanualunanadl #se
$9yay 75 199 COP Tus1eAy MW 69,000d -
i PVE geflespraz 80-400 faasedia (half-life)
ﬂsvmm 20-21%u mumuas"iuﬂml,al,aa@ﬂivmm
10-15 Asumadu T@ymuuaﬂaﬂmufﬂumu TRk
fould Ao 5%-25% aagmufmmmwﬂgfﬂmmmm
UD9LADA ADNINNUADANYNAAITAALTD LLazAITLLN
LUUBINWILaARRYA (anaphylactoid) Lazpiniliaads
(anaphylaxis) + 1

wmm/mfﬁ)wszw [Fanmsugnvpanadluiion
UENN‘UTQ'I@ @?EJL@’?TENWJHLW)ENG]F]G]J]EM (centrifuge)
LLawLLﬁLLU\‘i%Bm‘HﬂN 18 DeFMLaLEYE MW 291,000 d

HES Hydroxyethyl starch

il PVE s95az 86 farsedinUszunes 24 Falug
FauansreiuaunuaulifinsiAanuDuYDY
PYadunsudeduaaian gaviarsfiduiavding
ﬁauﬁ’uaalﬂmqu18*209Wﬂﬁ>'15m'm%mswmaaha@
wiwistanaunuiasunisuisdivaaifanly
Y5uew 10-20 wa./nn. Tufaelsady mawwfmv
LEDAUTUUNIAY AasnAunelu 12 H1las niaida
Wamsi1a prothrombin time (PT) L&z activated
partial thromboplastin time (@PTT) 1Juuns
%39 International normalized ratio (INR) <15 LI
mwmmammsmmsmmamummawammw
MAEIATIIY AADAILANTU LD T LAAADYE
azpuWandea 22

q133¥a19ADARRYATInGUATII

waaEnd \DuApaa1aY (collagen) ﬁfﬁmﬂﬂsx@ﬂﬁmi
Q\msﬂmaﬂ as.ud Tawnl (James Logan) L‘Uumm
snldndansntud we. 2458 lwanfinil MW 30,000~
35,000d; PVE $pway 70 ARseTin 2.5 alus
FugrpsamEmalaly 24 Folus vilddaaqed
mmmmﬂai’wmwzgﬂ'ﬁu (urine specific gravity)
luasazanudslsznaudisuaadun  Faduilaym
\lousmssiudy Citrated blood biifuguassaly
A1511A5ULERA (ABO blood group) wesunIu
Fibronectin viliunamui wazdewuatfnisel
ﬂ']‘iLLW‘YNLL‘]J‘iJBu’]WLLaﬂG]BEJ@LLawBu’lWLLaﬂ?_ﬁGZQ
Ipyay 0.35%

watfudl 3 #ile A Succinylated gelatin
(Gelofusine®, Plasmagel® Urea-cross-linked
gelatin (Polygeline, Haemaccel®) waz Oxypoly-
gelatin (Gelifundol®) ©

Wtk dunsdauemsiiaadedau (poly-
saccharides) fildannLdpuuafisyauug B512:
Leuconostoc mesenteroides futdwulz Dextran
sucrose I MW 40,000d (Dextran40) tlaz MW
70,000d (Dextran70); PVE sagaz 100-200 4
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A1R39T3e 24 Falus 2/3 fugrgmeilaanegaanse
LbAYTEUY Reticuloendothelial system (RES)
fduuazshu 3n 1/3 Tugd CO, meaumzlaanansg
USMISLANFUNSH LA DE1959A1595Da2 10 LNDNA LK
ASLEYLEDA 500-1,000 wa. Dextran 40 mmamm
WnUSinauwanaunld 1-15 i du Dextran 70
Wuls 0.8 wih 2

WU 8 3 #TiR fp 3%Dextran40 (Saviosol®),
6%Dextran40 (Macrodex®) waz 10%Dextran70
(Rheomacrodex®) a15azarg@nuLiuiy 3% 1du
iso-oncotic 6% Laz 10% 1 hyper-oncotic %

LuaﬂmﬂmezmLssiumfaummuwymmia
ENLﬂ‘i’]JﬁL@ﬂ?iLL‘VI’iuZ@ msﬁmmwmmmﬂm fluoud
U9k (antibody) 599gABULAY BURNTAINITUATY
L‘]JuLL‘U‘UE)‘LL’]‘WLLS@%H?N‘W‘UZ@%]EJBW 0.27%

WWNTunsuyinldidaidanaaniziseadiany
(Rouleaux formation) Juguassalunsnsiam
n3UidaAlanAS Coombs test ol LﬁS%‘V?LLEJ‘LAG]
UDA (antiGlobulin) UuR1vp9LAALEDA mqu}u
Fehiiusipensiamniidoauasiihe Aaumsiansan
VIMTANTAZANELANTINTUNAATI 2

WWATUNSRIUAINNalnnIsuisdlsaeian
(Coagulopathy) Tuszezisn (primary hemostasis)
Tnagusi vonWillibrand a1 factor VI (% lUau
funilsrannidnafifiinisdnuin ¥irl#naaLden
Gignansauhdainzld (platelet adhesion &
aggregation) upnnd tuszysfians (secondary
hemostasis) gats9nnsaans Wusu (enhance fibri-
nolysis) ¥nl¥daa ({auiduiau (thrombus) wazd
AMunila (blood viscosity) anas KNS ATy
Taganzluranaldnauualan (microcirculatory
flow)*

lanSandioniiaanisy HES \inannnsgasaans
wiliialwe (starch) waal@ueag hydroxyl group
Lwa%msawmﬁasm i MW 100,000-400,000d;
PVE $98az 100- 140 AR3eTien 5 Tu ﬂﬂEJBEJG]')EJ
Bulsd serum amylase Mnduspu miﬁimaﬂam
ﬁmmaﬂaﬁmum@u (degradat|on) 193 veuzfi PVE
AL awu HES ﬂﬂiJ‘iJBE]ﬂ‘W]\iu’]@ NRONEH G RRE
LAY RES 10

HES 9ziaainlldngsilay 3 7 1w HES
130/0.4/9 ¢LLSARUILENY MW EnTIape@An 8651891
ANILTU TR DNE1TAZAY (molar substitution ratio)
LLawma@mma 318U C2/C6 MLLammme
miwmmummaﬂu‘lﬁm LANAUDINGLAS amswmumﬂ
Uaﬂmmmﬂmmmm %

HES & 3 §u (generahon) An su‘w 1 la A
6%HES QO0,000 (6% HAES Ster|l®), 10%HES
200,000 (10%HAES steril® 6%HES 450,000

(Plasmasteril®) lLazignnianisy (Hetastarch) #5s
Hespan® MW > 450,000d anuiiindy 6% 1ou
iso-oncotic Lag 10% L“JJ‘L! hyper-oncotic
solution!® 2> HES su‘w 14 Fefinadradyedi
wwswmﬂaﬂ%awmim h)

tinunenalnnsuieiuauiannaye LEndLnsu
wazdensedu Antithrombin 11l ¥ildszazian
ANSULINARDDLEDAYIUINAINUAR (prolonged PT
lay PTT) 26 }

msuamsAnsafiuuna1n axn SNSRI
¥a9 serum amylase ¥iMl%Ta1A15UIATIDIIN
ﬁuaauaﬂmﬂ@ (subclinical pancreatitis) ***

uaﬂmﬂu mawamimuawamm Hiansds ey
Adde sy §ld wazsa Lﬂ@mmsmuﬂuwmﬁm
sz uasazAfiy (creatlmne) awuuawmiﬂsm
Alnanas Taswziionsasdiuiutudy 2 1
9193 ldganizlanuiBuunauld (acute kidney
injury, AKI) 28 }

wazdenuagdAniselnsudviaiuuauiWian
mayﬁuawamﬁLLaﬂ%aZﬁi”ayaw 0.06%

sam 2 {AuA wunmaansy (Pentastarch) &
MW 220,000 d sziﬂl,ﬂuimaﬂaﬂmmﬂaw 10,29

S‘lm 3 T&ur Tetrastarch (Voluven) § MW
DUALANASUAZLAY hydroxyl group Wasnd1 ¥ilA
Araselinduas waznaiiafneaIuInanasegied
JadnAgy 2

GESL ) .
ssnainuwanai  Aedelilvansihluneuafividg
ANUUADASYANYSTAILLY AUUAAINSNINLUR TR
mmsammsiﬁwﬂaﬂmyﬂswmmmmmaa%
mwm@umuﬂimaﬂa LS9AUADAADYFA DDA LURAR
mmamumiumiumwsmmma £N15ANDY VDY
asrnlunanaiion nsnsaiile manaudliany
21\1LﬂuLsawmmmmwmsmmmf‘ﬂﬂ‘ua‘ummsm
AzunsouiioAatuld  TgenIzAeIUnIL
nalnmsuieiiuandan msuwluusIALAAAYA
wazpwAanda anluauensulng sihaededl
nydunlndg Amunzaulunisuddeynig Ui
WIEHIN mmsgLﬁﬁﬁﬂjﬁ%’ﬂmmmamuﬂmﬁiaﬂiﬁﬂ
waznensan nindsilisnlUnanaiad
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Abstract

Environmental pollution factors in household are one of the factors that have empirical
evidence showing their association as a risk factor for non-communicable diseases such as
coronary heart disease, cancer, chronic respiratory disease, diabetes, and obesity. Currently,
non-communicable diseases have a tendency to increase incidence and premature mortality
in world population and Thailand. The content of this article is a review of the literature on
residential household pollution and the incidence of chronic non-communicable diseases among
the elderly. A review of literature found that household pollution is a risk factor for non-commu-
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nicable diseases such as Particulate matter, Nitrogen dioxide, Volatile organic compounds (VCs),
Polycyclic aromatic hydrocarbons, Radon, Pesticides, Carbon monoxide, Aerosols, Sulfur dioxide,
Phthalates, and heavy metal. The pollution originates from human livelihood and inappropriate
health behaviors such as smoking. The reduction of environmental factors may prevent
the non-communicable diseases, increase quality of life and reduce the rate of morbidity and

premature mortality in Thailand aging society.

Keywords: Environment Factors, Non-Communicable Diseases, Elderly
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Abstract

Introduction: Health and social service expectations and perceptions were essential to improving
the services of agencies to reduce social inequality.

Objective: This descriptive research aimed to compare the differences between expectations
and perceptions of health and social services on social inequality among social-bound elderly as
a whole and classified by personal attributes. In the active elderly, Muang District, Phetchaburi
Province, number of 283 people.

Method: The questionnaire was collected with personal characteristics data, and information
on expectations and perceptions of health and social services in relation to social inequality,
such as economic, social welfare and human dignity. The data were analyzed by descriptive
statistics nonparametric statistics and analysis of variance.

Results: The sample group had high level of expectation of health and social services on social
inequality and the perception was at a moderate level. Expectations and perceptions economic,
social welfare and human dignity were significantly different (p<0.001) including the status of
residence (p=0.017) and family characteristics (p=0.023) and savings (p=0.008) Affects service
and health expectations. And factor affecting expectations and perceptions of services and
health on social inequality was savings factor (p=0.049).

Conclusion: Health and social service units in subdistrict administrative organization should
plan and implement activities in accordance with the expectations of the social-bound elderly
and create more awareness such as economic, social welfare and human dignity among the
social-bound elderly

Keywords: Perceptions of Health and Social Service, Expectations of Health and Social Service,
Social Inequality, Social-bound Elderly
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Abstract

Introduction: Hypertension and diabetes mellitus are the most common non-communicable
diseases in the elderly in Bangkok. The diseases have severe complications and could cause
death from stroke, coronary artery disease and chronic kidney disease.
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Objective: This survey research aimed to study the knowledge and personal data factors related
to health care behavior to prevent complications of hypertension and diabetes mellitus in
the elderly.

Method: The research design is descriptive correlation study. The samples were the elderly of
the Puranawat Temple Elderly Club who were selected by purposive sampling. There were 124
samples. The research tool were questionnaires which consisted of knowledge and health care
behavior of hypertension and diabetes mellitus were constructed by the researchers from
textbooks of Thai Hypertension Society and Diabetes Association of Thailand. The CVI of the
questionnaires were 0.92, 0.90 and reliability was 0.93 and 0.89. The data were collected and
were analyzed by percent, mean and standard deviation and hypothesis testing by X? —test.
Result: The elderly of the Puranawat Temple Elderly Club had good level of knowledge of
hypertension and diabetes mellitus. The health care behavior to prevent their complications were
at average level. The factors of knowledge and personal data including age, sex, marital status,
education level, occupation and income were related to health care behavior to prevent
complications of hypertension and diabetes mellitus in the elderly with no statistical significance.
Conclusion: The factors of knowledge and personal data of the elderly of the Puranawat Temple
Elderly Club were related to health care behavior to prevent complications of hypertension and
diabetes mellitus in the elderly with no statistical significance.

Keywords: The Elderly, Knowledge, Health Care Behavior, Hypertension and Diabetes Mellitus
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Abstract

Background: Plumbago indica L. produces bioactive compounds with anti-inflammatory, antifungal,
antibacterial, antiparasitic, antifertility, anti-oxidant, wound healing, anticancer and antiviral activities.
The study aimed to isolate, separate and evaluate compounds’ antifungal activities from the branches
of P. indica.

Methods: The crude dichloromethane and ethyl acetate extracts of branches of P. indica were
individually separated and purified by various column chromatographic techniques. The structures
were elucidated using spectroscopic techniques. The isolated compounds were evaluated for antifungal
activity against Aspergillus flavus and Talaromyces marneffei.

Results: Plumbagin (1), 8-sitosterol (2), maritinone (3) and 7—7"-biplumbagin (4) were isolated from
dichloromethane extract, while cis-isoshinanolone (5) and trans-isoshinanolone (6) were isolated from
the ethyl acetate extract of the branches of P. indica.

Compound 1 antifungal activity against A. flavus and T. marneffei with zones of inhibition of 40.0 and
70.0 mm (at 1.0 mg/disc). Compound 5 exhibited antifungal activity against A. flavus and T. marnef-
fei with zones of inhibition of 7.0 and 12.0 mm, respectively (at concentrations of 1.0 and 0.25 mg/
disc), and compound 6 showed activity against A. flavus and T. marneffei with zones of inhibition of 7.0
and 10.0 mm, respectively (at concentrations of 1.0 and 0.25 mg/disc). Compounds 3, 4 and 6 were
obtained from this plant for the first time.

Conclusions: Six constituents, plumbagin (1), B-sitosterol (2), maritinone (3), 7—7 -biplumbagin (4),
cis-isoshinanolone (5) and trans-isoshinanolone (6), were isolated from the branches of P. indica.
From these results, plumbagin can be considered the active chemical constituent responsible for
the antifungal activity against A. flavus and T. marneffei. This study is the first to report the isolation
of compounds 3, 4 and 6 from P. indica and the antifungal activity of compounds 1, 5 and 6 against
A. flavus and T. marneffei.

Keywords: Plumbago indica, Plumbaginaceae, Plumbagin, Antifungal Activity, Medicinal Plant
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Introduction

The genus Plumbago belongstothe Plumbag-
inaceae family which consists of approxi-
mately 24 genera and 400 species’. Plumbago
indica L. is widely distributed in the tropical
and subtropical regions of Africa, Australia,
and Asia including Thailand. P indica, known as
Chettamuun Phloeng Daeng, is commonly used
in Thai traditional medicine where its root
extract is used to prepare adaptogenic drugs
for cancer patients’. Studies on the pharma-
cological properties of P indica have shown
a wide range of biological activities, such as
anti-inflammatory?, anticancer**®, antimicrobial’®,
antioxidant!®, antidiarrheal**'?, antifertility®,
antifungal** and wound healing activities™>*°.
Previous phytochemical investigations on P, indica
have revealed an array of structurally diverse
guinones, alkaloids, flavonoids, saponins,
glycosides and tannins'’. Preliminary bioactivity
tests of the crude extract revealed that
a dichloromethane extract from P indica
showed antifungal activity against Aspergillus
flavus and Talaromyces marneffei. A. flavus
produces aflatoxin and poses a significant risk
of liver cancer while T. marneffei is considered
to commonly cause infection in individuals with
human immunodeficiency virus (HIV) infection.
The present study will describe the isolation
and biological evaluation of metabolites from
the branches of P. indica. This is the first report
of compounds 3, 4 and 6 from P, indica.

Method
General experimental procedures

Nuclear Magnetic Resonance (NMR) spectra
were recorded on a Bruker AVANCE Il HD system
(Billerica, MA, USA) (400 MHz for *H-NMR,
100 MHz for C-NMR) and Bruker AVANCE Il
(500 MHz for *H-NMR, 125 MHz for *C-NMR).
The HR TOF mass spectra were obtained
using a microtOF Bruker spectrometer. Column
chromatography was performed using silica gel
(< 63 um, 40-63 um and 63-200 um, Merck,
Whitehouse, NJ, USA), Sephadex LH-20
(Amersham Biosciences) and reversed-phase
C18 silica gel (40-63 pm, Merck. Analytical
thin-layer chromatography (TLC) was performed

using precoated silica gel 60 GF254 plates
(Merck).
Plant material

Dried branches of P indica L. were purchased
from a herbal pharmacy (TPC-HERB, Bangkok,
Thailand) in 2017. A voucher specimen has been
deposited at the Department of Chemistry,
Faculty of Science, Srinakharinwirot University,
Bangkok, Thailand.
Fungal materials

Aspergillus flavus (TISTR 3041) was obtained
from the Thailand Institute of Scientific and
Technological Research (TISTR), Pathum Thani,
Thailand. Talaromyces marneffei (ATCC18224)
was purchased from the Microbiology
Department, Faculty of Medicine, Chiang Mai
University, Thailand.
Extraction and isolation

Extracts were obtained from the dried
branches of P indica using dichloromethane
(CH,CL,) and ethyl acetate (EtOAc) five times,
each extraction for 2 d at room temperature.
Evaporation of the filtrate under reduced
pressure gave 547 g of CHCL extract and
78.31 g of EtOAc extract. The CH_CI, extract was
subjected to silica gel column chromatography
(CC) using a gradient of hexane-EtOAc (10:0 to
3:7) to obtain 10 fractions (C-C, ). Fraction C,
(581.5 mg) was purified by silica gel CC eluting
with a gradient of hexane-CH.CI, (9:1 to 0:10)
to yield compound 1 (156.5 mg). Fraction C,
(398.5 mg) was separated by silica gel CC eluting
with hexane-EtOAc (9.8:0.2 to 0:10), yielding 19
fractions (C, -C, ). Fraction C,. (184.2 mg)
was crystallized from CH,Cl.-MeOH to obtain
compound 2 (70.0 mg). Fraction Coe (81.6 mg)
was further purified by silica gel CC eluting with
hexane-EtOAc (9.6:0.4) to yield compound 3
(17.0 mg). Fraction C, (900.3 mg) was subjected
to silica gel CC eluting with hexane-CH,CL, (6:4
to 0:10) to give 11 fractions (Cs,fcs,n)- Fraction
C. . CS,Sand C5,6(64.2 mg) were combined then
fractionated by silica gel CC with hexane-CH_Cl,
(1:1 to 0:10) to provide compound 4 (1.5 mg).
The EtOAc extract (78.31 g) was subjected to silica
gel CC eluting with CH,Cl,-MeOH (10:0 to 1:1) to
obtain 14 fractions (E,-E ). Fraction E, (2.2509 g)
was separated by silica gel CC with hexane
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-EtOAc (9.5:0.5 to 7:3), yielding 15 fractions
(E8,1—E8,15). Fraction E8,11(242.6 mg) was further
purified by silica gel CC eluting with hexane-
CH.CI, (2:8) to give 15 fractions (Es,n,l' E8,11,15)'
Fraction E,,, (156.0 mg) was further purified
by size exclusion CC on Sephadex LH-20 eluting
with CH_CI.-MeOH (3:7) to provide 4 fractions
(E8,11,4,1'E8,11,4,4)' Fraction E, . ,, (142.2 mg) was
fractionated by silica gel CC with hexane-EtO-
Ac (1:9) to yield compound 5 (15.7mg) and
compound 6 (14.8 mg).

Characteristics of compounds

Compound 1: red solid; ESITOF-MS: m/z
187.0405 [M-H]J, calculated for C,,H O, 187.0401.
'"H-NMR (CDCl,) 6,: 11.97 (1H, s, 5-OH), 7.63 (1H,
dd,/=8.1,1.4Hz,H-8),7.60(1H,dd,/=8.1,7.5Hz,
H-7),7.25(1H,dd,J=7.5, 1.4 Hz, H-6), 6.80 (1H, g,
J=15Hz, H-3), 2.19 (3H, d, J = 1.5 Hz, 11-CH,).
BC-NMR (CDCL) 8. : 190.2 (C-4), 184.7 (C-1),
161.1(C-5), 149.6 (C-2), 136.1 (C-7), 135.4 (C-3),
132.0(C-9), 124.1 (C-6), 119.2 (C-8), 115.1 (C-10),
16.5 (11-CH,).

Compound 2: white solid; ESITOF-MS:m/z
437.3750 [M+Na]’, calculated for C,H, ONa,
437.3754. *H-NMR (CDCI3) 5H. 5.35(1H,d,/=5.3
Hz, H-6), 3.52 (1H, m, H-3), 1.00 (3H, s, H-29),
0.93 (3H,d,J=6.5Hz, H-21),0.86 (3H,t,/=7.2
Hz, H-29),0.81 (3H, d, J=6.6 Hz, H-26 and H-27).
BC-NMR (CDCl,) 8. : 140.8 (C-5), 121.7 (C-
71.8 (C-3), 56.8 (C-14), 56.1 (C-17), 50.1
45.9 (C-22), 42.3 (C-13), 42.3 (C-4), 39.8
37.3 (C-1), 36.5 (C-29), 36.1 (C-10), 34.0

(
(
31.9 (C-7), 31.9 (C-8), 31.7 (C-2), 29.2 (
(
(

6),

9),

2),

0),

5),

28.2 (C-16), 26.1 (C-21), 24.3 (C-15), 23.1 (C-23)

21.1(C-11), 19.8 (C-28), 19.4 (C-27), 19.0 (C-19)
18.8 (C-26), 12.0 (C-29), 11.9 (C-24).

Compound 3: red solid; ESITOF-MS: m/z
397.0677 [M+Na]", calculated for C_H ONa,
397.0683. H-NMR (CDCL,) &,: 12.58 (1H, 5, 5-OH),
7.20 (1H, d, J = 8.7 Hz, H-7), 7.29 (1H, d, J = 8.7
Hz, H-6), 6.81 (1H, g, J = 1.4 Hz, H-3), 2.01 (3H,
d,J=1.4Hz, 11—CH3). BC-NMR (CDCI3) 5C: 190.5
(C-4), 185.2 (C-1), 161.3 (C-5), 150.0 (C-2), 138.0
(C-7), 134.9 (C-3), 128.2 (C-9), 124.3 (C-6), 135.6
(C-8), 115.5 (C-10), 16.6 (11-CH,).

Compound 4: red solid; ESITOF-MS: m/z
375.0861 [M+H]*, calculated for C,_H. . O

2271576’

375.0855. 'H-NMR (CDCL,) § : 12.5 (1H, s, 5-OH),

’

(C-
C-1
C-2
Cc-2
C-2
C-1

7

7.73 (1H, s, H-8), 7.73 (1H, s, H-8), 6.85 (1H, g,
J=1.3Hz, H-3), 2.22 (3H, d, J = 1.3 Hz, 11—CH3).
BC-NMR (CDCI,) 6. 190.5 (C-4), 184.5 (C-1),
158.9 (C-5), 149.8 (C-2), 131.2 (C-7), 135.5 (C-3),
131.9(C-9),118.7(C-6),137.7(C-8), 115.3 (C-10),
16.5 (11-CH,).

Compound 5: colorless oil; ESITOF-MS: m/z
191.0711 [M-HJ', calculated for C |H,.0,191.0714).
"H-NMR (CDCL,) &,: 12.40 (1H, 5, 8-OH), 7.47 (1H,
dd,J=7.5,8.3Hz, H-6),6.92 (1H,dd,/=8.4,1.0
Hz, H-5), 6.91 (1H, dd, J = 7.4 Hz, H-7), 4.73 (1H,
brd,J=2.4Hz H-4), 2.85 (1H, dd, /=11.0, 17.6
Hz, H-2a), 2.55 (1H, dd, J = 17.6, 4.3 Hz, H-2b),
2.42 (1H, m, H3), 1.98 (1H, d, J = 3.0 Hz, 4-OH),
1.16 (3H, d, J = 6.9 Hz, 11-CH,). *C-NMR (CDCl,)
5C: 204.9 (C-1), 162.8 (C-8), 145.2 (C-10), 137.1
(C-6), 118.8 (C-5), 118.2 (C-7), 115.1 (C-9), 71.2
(C-4), 40.8 (C-2), 34.5 (C-3), 16.3 (11-CH,).

Compound 6: white solid; ESITOF-MS: m/z
191.0715 [M-HJ, calculated for C, H, O, 191.0714).
"H-NMR (CDCl,) &,: 12.36 (LH, 5, 8-OH), 7.50 (1H,
t J=8.0 Hz, H-6), 7.11 (1H, d, J = 7.5 Hz, H-5),
6.90 (1H,d,J=8.3 Hz, H-7),4.50 (1H, brd,/=7.4
Hz, H-4),2.91(1H,dd,J=4.1,17.4 Hz, H-2a), 2.43
(1H, dd, J = 17.4, 10.15 Hz, H-2b), 2.27 (1H, m,
H3),2.18 (1H, d, J=6.5Hz, 4-OH), 1.18 (3H, d, J =
6.4 Hz, 11-CH,). ®C-NMR (CDCl,) & 203.9 (C-1),
162.6(C-8), 146.0(C-10), 137.2 (C—6) 117.4(C-5),
117.3 (C-7), 115.4 (C-9), 73.8 (C-4), 43.5 (C-2),
37.6 (C-3), 17.9 (11-CH,).

Antifungal assay

The antifungal assay used a modified disc
diffusion method as previously described®.
A. flavus (TISTR 3041) was grown on Potato
Dextrose Agar (HiMedia, Mumbai, India) at 28 C
for 7 d, while . marneffei (ATCC) was cultivated
on Malt Extract Agar (HiMedia) at 28 °C for 14 d.
Briefly, the fungi were harvested in 0.01 % Tween
80 by scraping with a sterile cotton swab then
filtering through cotton wool. The fungal conidia
were counted and diluted to 1 x 10° conidia/mL.
One hundred pL of 1 x 10* conidia were used for
the pour agar plate assay. The extract was diluted
to obtain 20 pL of 0.25, 0.5 and 1 mg then spotted
on a paper disc placed on a plate containing the
target fungus. The control disc was spotted with
20 pL of DMSO. The antifungal activity of each
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extract on the fungus was measured after
incubation for 2 and 3 d at 28 'C and defined as
the diameter of the inhibition zone.

Results and Discussion

Purification of a crude dichloromethane
extract of the branches of P. indica using silica
gel column chromatography gave four compounds,
including plumbagin (1), B-sitosterol (2),
maritinone (3), and 7-7"-biplumbagin (4).Cis-
isoshinanolone (5) and trans-isoshinanolone (6)
were isolated from the ethyl acetate extract
of the branches of P indica. The structures of
compounds 1-6 were characterized by analyses
of their 1D and 2D NMR spectroscopic data,
and finally confirmed by comparison with data
in the literature. Plumbagin (1) is a major bio-
active compound of P. indica, which possesses
various biological activities, such as anticancer,
antibacterial, antioxidant, antifungal, neuropro-
tective, hypolipidemic, and anti-inflammatory
activities'?.

The structure of compound 3 was char-
acterized by analyses of the !H, 3C, DEPT
(Distortionless Enhancement of Polarization
Transfer) spectra, H-*H COSY (Correlated spectro-
scopy), HSQC (Heteronuclear Single Quantum
Coherence), and HMBC (Heteronuclear Multiple

OH O
10
o1,
9 I CH3

Plumbagin (1)

Cis-isoshinanolone (5)

Bond Correlation) spectroscopic data (Table 1).
The 'H-NMR spectrum of 3 demonstrated
resonances of a hydroxy proton (6, 12.58), three
aromatic protons (6,,7.29, 7.20, 6.81) and methyl
protons (6, 2.01). Analyses of the **C and DEPT
of 3 revealed the presence of three methine,
one methyl, and seven quaternary carbons. The
HSQC spectrum helped to assign the attached
protons to their corresponding carbon atoms,
while the 'H-'H COSY spectrum demonstrated
the partial structure from H-6 to H-7. The HMBC
spectra showed the correlations of the OH-5 to
C-5, C-6, and C-10 and from the methyl protons
H-11 to C-1, C-2, and C-3, thus establishing that
the OH group was attached to C-5 and the methyl
groups H-11 to C-2, respectively. The HMBC
spectrum also showed the correlations of H-3 to
C-1, C-10, and C-11; H-6 to C-5, C-8, and C-10;
H-7 to C-5, C-8, and C-9. The splitting pattern for
H-6 and H-7 was simplified due to the absence
of H-8, which established the dimer linkage
at C-8 to C-8', suggesting that compound 3 was
a dimer of compound 1. The structure of
compound 3 was identified as 8,8’-biplumbagin
by spectroscopic methods (1D and 2D NMR)
including a comparison with data reported in
the literature?’ and was named maritinone
(Figure 1).

Trans-isoshinanolone (6)

Figure 1. Structures of compounds 1-6.

J Chulabhorn Royal Acad. 2022; 4(4): 189-197

192



Table 1. 'H, *C and HMBC NMR spectroscopic data of compounds 1, 3 and 4 in CDCIL..

Compound 1 Compound 3 Compound 4
Position
il s Gl o e GO s e
- 184.7 - 185.2 - - 184.5 -
- 1496 - 150.0 - - 149.8 -
6.80, g 1354 6.81,q 134.9 C-1,C-10, 6.85,¢g 135.5 C-1, C-2,
(1.5) (1.4) C-11 (1.3) C-10, C-11
4 - 190.2 - 190.5 - - 190.5 -
5-OH 11.97,s 161.1 12.58, s 161.3 C-5,C6, 125;s 158.9 C-5, C-6,
C-10 C-10
6 7.25, dd 1241 7.29,d 124.3 C5,C8, 7.73,s 118.7 C-5, C-7,
(7.5, 1.4) (8.7) C-10 c-8,C-10
7 7.60, dd 136.1  7.20,d 138.0 C-5,C-8, - 131.2 -
(8.1, 7.5) (8.7) C-9
8 7.63, dd 119.2 - 135.6 - 7.73,s 137.7 C-1, C-6,
(8.1, 1.4) C-7,C-10
9 - 132.0 - 128.2 - - 131.9 -
10 - 1151 - 115.5 - - 115.3 -
11-CH, 2.19,d 16.5 2.01,d 16.6 C-1,C-2, 2.22,d 16.5 C-1, C-2,
(1.5) (1.4) C-3 (1.3) C-3

Compound 4 was obtained as a red solid.
Like compound 1, the *H and **C NMR spectra of
compound 4 (Table 1) showed the characteristic
signals of the plumbagin skeleton at 6,,12.50 (1H,
s, OH-5), 7.73 (2H, s, H-6 and H-8), 6.84 (1H, g,
J=1.4Hz,H-3),and 2.22 (3H, d, J = 1.4 Hz, H-11);
6.190.5 (C-4), 1845 (C-1), 1589 (C-5), 149.8 (C-
2), 137.7 (C-8), 135.5 (C-3), 131.9 (C-9), 131.2
(C-7), 118.7 (C-6), 115.3 (C-10), and 16.5 (C-11).
The NMR comparison of compound 4 with
compound 1 revealed that an aromatic proton,
H-7, in compound 1 (6, 7.60) was absent. The
doublet of doublet proton signals at H-6 and H-8
in compound 1 were replaced by singlet protons
at H-6 and H-8 in compound 4. Therefore,
compound 4 was a dimer of plumbagin that
showed a linkage between the 7 and 7' positions.
Analyses of *H-'H COSY and HMBC spectra of
compound 4, combination with a comparison
of data from the literature?’, led to the assign-
ment of the proton and carbon resonances in
compound 4. The key HMBC correlations were
as follows: H-3 to C-1, C-2, C-10 and C-11; OH-5

to C-5, C-6, and C-10; H-6 to C-5, C-7, C-8 and
C-10; H-8 to C-1, C-6, C-7 and C-10; and H-11 to
C-1, C-2 and C-3. The structure of compound 4
has thus been established in the present study
as 7-7 -biplumbagin??, the first time it has been
isolated from P. indica.

Compound 5 (15.7 mg, 0.29%) was obtained
as a colorless oil. The *H NMR spectrum (Table 2)
showed ten resonances: two hydroxy protons [8,,
1.98 (1H, d, J = 3.0 Hz, OH-4) and 12.40 (1H, s,
OH-8)], three aromatic protons [6,,6.92 (1H, dd,
J=8.4and 1.0 Hz, H-5), 7.47 (1H, dd, J = 8.3 and
7.5 Hz, H-6) and 6.91 (1H, dd, / = 7.4 and 1.0 Hz,
H-7)], two methine protons [6, 4.73 (1H, br d, J
= 2.4 Hz, H-4) and 2.42 (1H, m, H-3)]; methylene
protons [6,, 2.85 (1H, dd, J = 17.6 and 11.0 Hz,
H-2a) and 2.55 (1H, dd, J = 17.6 and 4.3 Hz,
H-2b)] and methyl protons (6, 1.16, 3H, d, J =
6.9 Hz, H-11). The ¥C NMR and DEPT spectral
data revealed eleven carbon signals, character-
ized as: five methine carbons at 6. 34.5 (C-3),
71.2 (C-4), 118.2 (C-7), 118.8 (C-5), 137.1 (C-6);
a methylene carbon at §_40.8 (C-2); a methyl
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Table 2. 'H and *C and HMBC NMR spectroscopic data (6 in ppm, J in Hz) of compounds 5 and 6 in

cocl,.
Compound 5 Compound 6
Position i .
8, (Jin Hz) 5. HMBC 8, (Jin Hz) 5. HMBC
- 2049 - - 203.9 -
2.85,dd (11.0, 40.8 C-1,C-3,C4, 291,dd(4.1, 43.5 C-1, C-3, C-4,
17.6)° C-9, C-11 17.4) C-9, C-11
2.55,dd (17.6, 2.43,dd (17.4,
4.3) 10.15)°
3 242, m 345 C-1,C-2,C11 227, m 37.6 C-1,C-2,C-4,
C-10, C-11
4 4.73,brd(2.4) 712  C-2,C-3,C-5,  4.50, brd(7.4) 73.8 C-2,C-3, C-5,
C-9, C-10, C-11 C-9, C-10, C-11
4-OH 1.98,d(3.0) - C-3,C-4,C-10 2.18,d (6.5) - C-3,C4,C-10
5 6.92, dd (8.4, 118.8 C-4,C-6,C-7, 7.11,d (7.5) 117.4 C-4,C-6, C-7,
1.0) C-9, C-10 C-9, C-10
6 7.47,dd (7.5, 137.1 C4,C-5,C-7, 7.50, t (8.0) 137.2 C-5,C-7,C-§,
8.3) C-8, C-10 C-10
7 6.91, dd (7.4, 118.2 C-5,C-6, C-§, 6.90, d (8.3) 117.3 C-5,C-8,C-9
1.0) C-9
8-0H 12.40,s 162.8 C-7,C-8,C-9 12.36, s 162.6 C-7,C-8, C-9
9 - 1151 C-2,C4,C-3 1154 -
10 - 145.2 - - 146.0 -
11-CH, 1.16,d(6.9) 16.3 C-2,C-3,C-4 1.18, d (6.4) 17.9 C-2,C-3,C-4

ab Interchangeable resonances.

carbon at 6_16.3 (CH,-11); and four quaternary
carbons at 6_ 204.9 (C-1), 162.8 (C-8), 145.2
(C-10) and 115.1 (C-9). The *H-'H COSY spectrum
revealed the proton-proton connectivity of
H-2 to H-4, H-5 to H-7 and also the coupling
between H-3 and H-11. The HMBC correlation
established the connections of proton signals
from H-2, H-7, and OH-8 to C-9; H-4, H-5, H-6,
and OH-4 to C-10; and H-2 and H-3 to C-1, thus
suggestingthe naphthoquinone unit. The relative
configurations at C-3 and C-4 of compound 5
can be proposed from the observed vicinal *H-'H
coupling constant (J/ = 2.4 Hz) between H-3 and
H-4, indicating an axial-equatorial orientation
of these protons, thus supporting a 3,4-cis
configuration. Therefore, compound 5 was
identified as cis-isoshinanolone. It has been
previously isolated from various plant families,

for example, Iridaceae, Plumbaginaceae, Nepen-
thaceae, Dioncophyllaceae, Ancistrocladaceae,
and Ebenaceae’ ",

Compound 6 was obtained as a white solid.
Comparison of the *H and **C NMR spectroscopic
data with that of compound 5 revealed that
compound 6 had a similar pattern except for
the coupling constant (J = 2.4 Hz) between H-3
and H-4 in compound 5 (Table 2). The large
coupling constant (J = 7.4 Hz) between H-3
and H-4 indicated 3,4-trans configuration.
Consequently, compound 6 was identified as
trans-isoshinanolone”*?*,

Antifungal assay

The antifungal activities of compounds 1-3
and 5-6 were evaluated against A. flavus and
T. marneffei (Table 3). Compounds 1, 5 and 6
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exhibited zones of inhibition of 40.0, 7.0, and 7.0
mm (at 1.0 mg/disc), respectively, for A. flavus.
Compounds 5 and 6 exhibited zones of inhibition
of 12.0 and 10.0 mm (at 0.25 mg/disc), respec-
tively, for T. marneffei. Compound 1 showed
a remarkable level of activity against T. marneffei,
exhibiting zones of inhibition of 67.5, 67.5,

and 70.0 mm at 0.25, 0.5 and 1.0 mg/disc,
respectively. The linkage between the 8 and &'
positions of plumbagin in compound 3 led to
a significant loss of antifungal activity.
Compounds 5 and 6 exhibited similar antifungal
activity, indicating that the cis- and trans-
configurations between H-3 and H-4 were not
critical for their antifungal activity.

Table 3. Antifungal activity of compounds 1-3 and 5-6.

Diameter of inhibition zones (mm)

Crude extracts or A. flavus T. marneffei
compounds 025mg/ 05mg/ 10mg/ 025mg/ 05mg/ 1.0 mg/
disc disc disc disc disc disc
Crude CH.CI, -8 - 19.0 - - 433
Crude EtOAc - - INP - - IN
1 40.0 40.0 40.0 67.5 67.5 70.0
2 IN IN IN IN IN IN
3 IN IN IN IN IN IN
5 IN IN 7.0 12.0 15.0 20.0
6 IN IN 7.0 10.0 18.0 20.0
2. not test. PIN, inactive.
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Abstract

Background: Highest physical activity (PA) of breast cancer survivors was associated with higher
of physical performance, lower mortality rate and higher quality of life. The data of PA in breast
cancer patients in Thailand still limited.

Objective: To investigate the level of PA and physical performance of 1-year postoperative breast
cancer patients and compare the outcomes of physical performance between patients who met
and did not meet the American College of Sport medicine (ACSM) recommendations

Study design: Cross-sectional descriptive study

Methods: A total of 101 patients with 1-year postoperative breast cancer were included in
the study. All patients completed the Thai short version of International Physical Activity
Questionnaire (IPAQ). The PA levels were categorized into patients who met the ACSM
recommendations (a minimum of 150 min of moderate-intensity PA per week) and those who
did not. Six-minute walk test (6MWT), 30s chair stand test, and hand grip strength test were
assessed as the secondary outcomes.

Results: 59.4% of participants achieved the PA level according to the ACSM recommendations.
The average time of moderate and vigorous PA was 32592 min/week and 53.37 min/week,
respectively. There was a significant longer 6MWT distance among patients who met the ACSM
recommendations compared to who did not (446.5 and 382.7 meters, respectively) (p-value
<0.001). Amount of time in 30s chair stand test among patients who met the ACSM
recommendations was higher than who did not (13.4 and 11.3 times, respectively) (p-value = 0.005).
However, no statistically significant difference of handgrip strength test was observed between
the two groups of patients.

Conclusion: The prevalence of breast cancer survivors who achieved the PA level as ACSM
recommendations was 59.4%. There were greater outcomes on 6MWT and 30s chair stand
test in patients whose PA level achieve the ACSM recommendations. Our study suggests the need
for future establishment of a robust PA with higher exercise interventions to enhance the PA
behavior in postoperative breast cancer survivors.

Keywords: Breast Cancer Survivors, Physical Activity, Physical Fitness
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1ANITIAVINUIURTLUTLEUFDA1IUNTAT DU
AAITTABT LUR DIANTHIAULIY DIAITDDULLSY
USaund1uiiie serratus anterior, Aa(nafa
(frozen shoulder), A17znuuuIu (breast cancer-
related lymphedema), 91A199ULWEY (cancer
related fatigue) uwazatizRinddunwsiiaain
ANSRYLLEN (radiation fibrosis syndrome) LHusiu?

ungevihlisendinanuzisadmuiilonaidurie
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(cardiovascularfitness) LLazAINN LT LTIV
A& 1Ll o (muscle strength) AiniuluszuEasio
QNITRRYNE
Tuagdumeingdgunwndnyrmansn1sAan
pLuEAU (American College of Sports Medicine,
ACSM) l&pandiuussinfgafunisannfiideniy
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reserve) U1UpYNNHEBY 75 WfisiadUanRi°
MANITNUNIUITTUATTUNLIN ANTHITINTLA
A9ATTUNINANYLLAZAITAABIAIMUFUNUSTLRINN
FLAUAINTTUNINANYLLATANTNAFDUFUTTOANINNI
amplunguisaniinanusisadiuuyidnyded
F1uusde sdudaeinsinwiuiiu’

2

TngUssaednis@nun (Objective)

Taguse ANAUAN
waaﬂﬂwﬁwwﬂaﬂsamwmmmma@m@mﬂ

Uy LsﬁLmumadmumsaﬂm‘[@%Jmsmm@Lasaau

wapgetiny 17 TnuwisuiuLneuiai ACSM iz

JaguszavAsav

LﬁaL‘U%EJ‘ULﬁimwamsmaauswcﬁ’uamsamw
wwmmwmwﬂammaﬂﬁmmﬁmymumam
1/1 ACSM LLuW‘mLLa‘“ﬂammsoﬂssmmﬁmﬂfumuLﬂam
7 ACSM w23

35n15fAnu (Methods)

sUuvun15399 (study design)
ANSEAWIELTUANSEAMILUDST AT (Cross

sectional study) leglfasmzdyuniuisanieaain

upelny (Clinical Trial Registry: TCTR2021111905)

LLazmumsagﬁﬁmﬂﬂmzﬂssmmsﬁssssﬂuﬂuﬁ

SIngayyinnsel sWa 042/2562

a1a1aAsEiv15ulATaN1539¢ (participants)
mmammwLmsaﬂmamswyfﬂ wA EUaenels
msmﬂm'} 18 ‘U wfm‘umifsu%mwLﬂuuwmmmu
el TS TaEn K fo LaSa BT D D
1 9 Tewaunsadulddnswazdoaisniu i ld
PHINAEDILLAGY LALHNAILASARDDA (AuA (U
mﬁﬁ@é’m%@uiﬁﬂﬁﬂammLﬁ@@%%@ﬁaiaa’u LAY
Tuszduguusmsaiisiionnstugae 1 W ouTieun,
me’mummuﬂuiiﬂﬂa@Lsai\‘iiuiw@mimm

fipnswiingnaiewn, TnasuawniSandt 120 ass
DYl LiazAnuelafninnnh 180/110 fadwmsUsan
mmamwﬂswamm?wwam uatganwel
ShwsAawsmnsFnwil

BN15398
mmamsmm@fm‘umsaaummamawumu
(AuA 218 e Freperdiuniiiuusiss seozung
T5ANZLSS smmmmﬂu’lﬁsm Uswmﬂmssﬂmwmum
m’mmsﬂ?jau GPIE wazhmln Tsavseandn sauva
A1 auﬁmwmwamaswmﬂaﬂssmmqmwm
21aaiAs WY AzinanlsAtipNEsy A9y
sonussnlsaEdonauns Whidu sntueanadiag
wiazs1elasunisUseiinseduianssunienieg
ﬁamwuaa‘ummmﬂaL%@ﬁﬁ@ﬂii%ﬂﬂﬂqumg’u
afunwing (Thai short version of International
Physical Activity Questionnaire, IPAQ) WaENANDL
STRUAUTIONIWNINATY 3 DE9 (AuA Szasnied
FansaLEulA e 6 Wl (six-minute walk test,
6EMWT), ai’m';um%y’ﬂﬁmmaaqﬂ@u—aﬁﬁ"ﬂfmumm
30 3119 (30s chair stand test) Lazuwsebuda
(hand grip strength test) lagaanggiasisiay
s19lETawiAIL 5 w1 TUSERIINAISNAFR LS AL
U ANTNAFDUTLAVFUTTONINNINAYLLFATDL19YIN
T@smwmLﬂuumwmmamsﬂﬁﬂﬂmummﬂu
IﬂEWI’]ﬂ’]‘i'JQEWIT‘i\‘iWEJ’l‘U’]aﬂ)ﬂ’lﬂim%ﬂ‘ﬁll@

IPAQ LUuLﬂSaﬁﬂJaﬂaﬂaaﬂLLUUQJWZ‘V]N@?\‘U‘S‘”L@J%
WJugnauaigauipe mea@ﬁiwmmwaﬂswmu
ﬂaﬂssmmqmsiuw?‘ﬁmwmmmwmw 18-65 °
TcwLmuaaummmﬂaaﬂLLﬂaLﬂuauummfmmﬂ
ANTANBIDIUNNTNEINT AU A LLazA ey’ mmw
Z@naaumwmmwwmﬂwswm THUII TR WA
L‘wamLLuuaauammiﬁiummﬂwmLLm IPAQ
WHunrsdrsiafanssunentslugae 7 Sufinauun
Usznau@gdautienun 7 i aufsafunaild
Tuﬂa)ﬂsswwmmw@wuﬂ TEAULINAANN ASLAL
LazANSITe mmma‘uquaaummaquﬂmn@ﬂssm
‘Yl']\‘iﬂ’lEJ‘}’lﬂlJS”Lﬂ‘Vl |Gt umvammmu VNSV
i afliluasnEaungaule wazna il
ANSLANTING I@suauaﬂﬂiaﬂmﬁmﬁuJummumw
EpthTisioTu uass Lo usiadUans T@ymmamm
UUEELALAD UL UFDUANUFMEANLDY Sonanasiag
ma‘uLmuﬂswmuLasamw%muamammmmma
LwamLami:mnmﬂaﬂﬁiwwmmwmumuﬂaw
Ty na1flluAenssuseAuUINAAILAZIA LR
Wiasiuduldlagnse ug1msuAanssung
sEAUTHNTAMNIY 2 ﬂaumwmﬁamamswﬂuma
MW mnzausae doldszusnmnuuniianssu
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mamesER DI uAMmua L meisuasily
UszuioaadAsILAazARIsEAUANTTUNINAY
MuzEuAINInaTIae ACSM AilkfseduAanssuy
NINANY5LAULUUNANNDE19DY 150 117115 a (4
ASNAFDY EMWT LDUAISNATDUFUITANTNNN
seyuralaaznanaldnn ot TagTufiniduseaenig
foanastasanansaiiulaluszuznan 6 il Tunau
AMsNAEDY Sdei
1. L@%ﬁmamu‘ﬁ TapdumaAniinaueny
30 LIS ‘Yl’]LﬂSEN‘ﬁﬁJ’]EMﬂG] 3 @S agensis 3
m@ﬂa‘umﬂmm 2 #9
2. wsyuy T@ﬂwmgmﬂmaammmy
ldsp9L wag meaﬂﬂswwmmu (gait aid) 1n
mmmamsmms"ﬁmmaﬁmufﬂswm
3. pEUpAEnInaFaULAD EI T ATINTH
mmammmuimswmimﬂmq LWE)T‘VIZ@S”EJ”‘YI'N
mmammwmfﬂmﬂuims 21981 6 Wl L':mmﬂ
panasiasAnlaamadu Lmaawmmmswm
ml,ﬂuamﬂaumimmmuﬂaum UDAAT DaUZLEY
mﬂmmamasaﬂmuasmmsaL@umawsammwmfﬂ
WA 3989 9IRS UANA 1Y 15 arp i pple
praEadAsANAs  WEaMIne1n1sT pul AT
mmammsmmsmmmsmaauf@
4, AENDEUNLESIRY TRduaSa oy
AADUAITNAFDURSY
5. nasauasslaulianaadasiuuuLdusudu
wassu AUl audondoy  Busunadiomanatias
Suldn sEAnaANEsuiuTuuseniionaaiag
FusaLAUlS
6. syninpanadesiiiu Audidswanudy
DIFHNAT iJﬂLiuﬂaw@muL’Jawﬁummaﬁmﬁw
A AR TTIUA ]
1 WTiT 1 wsm YNELNATL/AY LHADLA1DA
5 W¥iueAsy/ae
2) Wit 2 WA ALAIATL/AY Idanandn
4 mﬁuzm%”u/mw
3) ¥ 3 ‘wmw INGELLAIATU/AL 11aRBN
mﬁmﬁuwmu/m
4) Wi 4 Wad FduEIRsU/Az InEDLIEAN
Bn 2 mwmmummv/m
5) WA 5 wad diaIAsL/Az 1R nanBn
1 uwﬁﬂwﬁuum%’u/m
6) Winmansn 15 FuIf UDAKUIYI5D
NEUEUTIEA
7. m@msmaaumammmu 6 W Winaadas
WA
8. {3vyinsy syznefinnanadasrinldlayiiy
SanspUfioaasiasvi s usrseiiauld
AsEifAulLAsUTRY

mMsneaay 30s chair stand test lWuAsNAaay
A ausslagsiuupendnui onavie 2 fine?
fiffuppunsnagausedl

1. memmamsTﬂﬂwmymwamﬂﬂmﬁ

yﬁﬁwuﬂwmawfmaa flavie 2 thetszanudul’
19A MUTT 2 TNTIDUURL BEIRS

2. pBnpAEsMasaULADaaTAT Wiadeh
“5y” Twmmamsaﬂauuawmm T@yaﬂsuauwaﬂmﬁ
LLawmawuﬂuamaﬂmm bl Twaﬂﬂuuawam
adufulUiday o T%Z@mmumﬁmﬂm@ms"iusvw
13871 30 Ui

3. wdnnBuuasaau THiRsuasalidiay
ARDNANTNATDLATY

4. BUAISNAEDY T@yﬁﬁﬁsﬁuﬁmaum%ﬁﬁ
paainsanBudInsald mﬂmmammﬁmﬁtmqmw
wmaﬂaﬂ‘iﬂmwaﬂfﬂmmmmﬂmﬂmafm fannan
Tﬁumﬂumiaﬂ 1 a%s LL&‘”&’]QJﬂ’]SZﬁNB‘U’JSZWﬁS@
mawmaauuavumﬂuaﬂf@ 0 As

ANSNAEDL hand grip strength test 1Juns
naspUATLLiIsIIngsINaAd D LT 2 The?
fifuppunsnagaUsel

1. Woraaiasdudinge  wuNIRIBAU&1A2
Tahilidudiadif maiuliaglundiasasinus
Juiia (hand grip dynamometer) LUUAAM €
1ag proximal interphalangeal joint UaeiIEEng
flexion 90 a9@

2. Zﬁﬁﬂwﬁuﬁaimmﬁa@L‘}"Junm 3-5 w1
T@ymwﬂsvmu"immm 9 T@ﬂﬁmwmfﬂmy

3. Sadusedusafild T@ymmmﬂuﬂiaﬂim

4. Whmsnaapy 2 A% LLazuuWﬂmgj\iqm
el

LAN

o)
ARy

NISAIINYUINGIDE N

59B991NNIFYYUDY Boing L. LazAsug 9
asAnwlagdrsiaseduianssunienigfiloy
UZEWAIUUIINIK 174 AU Gagluuaauand IPAQ
Fawuinfisuz5efildsunissnuudafisydy
Aanssuneneeuinsrisee ACSM 48.8% uaz

(sdruneun 51.2% Awrepnadiagelasligas n

= Z“/qu lon n o Z2), vuweupsnguiings, fp

d
mmmmw o/2 FarhAy 196 o @9 dainay )

ummwmLuummmwwﬂuﬂswms ﬂ'ﬁﬂﬂ‘]&ﬂ‘u
mumsmﬂmammﬁ (two - tailed) F969AT o
L‘Vi'}ﬁ’UO.OS,ﬁaé’mdauﬂaq@ﬂwﬁfﬁ%mﬁﬂmLLa’J
ﬁsvﬁuﬁaﬂismwmamummﬁnmACSM 0.488,
g =1p taz d Ap mﬂmmﬂaauamsmuaqm

o !

dadu Anviu 20% mmmuﬂsmwmiam?uam
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ANUINDUNAAIDENY (AN UINILNARIDH TR
101 Au

Hmmﬁumi?m&")zwaﬂa (statistical analysis)

UB?JE%W’JZ‘]JUB\?B']&’]HN@‘?’JLﬁS%‘ﬁI@EJZ?JﬁﬂG]
Lﬁqwssmum%auawummu uar ANARYLAY
mmummwuwmﬁm Uamamﬂ IPAQ LAZNTNAFDY
FUTTONINNINANY me 5WEJW°(I'N“/|N‘JJ’JEJH'13J'1TE]
WulAluasnagay 6MWT mmumﬁ%wmsmmsa
aﬂim asllalunsnaany 30s chair stand test
LLa“’LL‘J\‘i‘U‘UﬂJBZuﬂ'ﬁ%@aB‘U hand grip strength test
';Lm'lwﬂ@yfﬁaammwsammmmumﬂumLaay
LLawmmuwmwummmu muwmw NIUNRID
Z:umuLﬂmmwmumﬂssmwmmm ACSM ALas1z#
1 lBa A L TINs TR EUB LT NI IR LAY DY A

finyanSouifiunfihefiihunse Binsnaurisedy
A9NTIUNINAIYLDI ACSM AUANTNAFTDUFUITONTN
M19ANY NAFDUANTATEAYLBTaYaIN DN DU
niald 1awldis Kolmogorov—Smirnov test
mafoyadinsaszasiuudnd IFadadu t-test
mndayaluldinsasensuuudnd Tadfdu
Mann - Whitney U Test

Wan1sAn©n (Results)
mwLﬂmwsamamamﬂmmgm L59LFI 1
L‘Wﬂ'ﬂﬁmm‘mm 101 51¥ Tuiwmwaw 1 Asn1eu
4 31 SuNAN 2563 I@%JYJB@J@W%%’MTN%@J@@\‘]LLH@Q
Tumns1edi 1
uauﬂaﬂaﬂssmmqmmmmsﬁw LUV UNIY
IPAQ NLAMUNTEAUANUANIALLAZUSHANDDRINTIN

sananelumIsed 2 T@mﬁm"wLLuﬂmm”ﬁuﬁaﬂﬁm
NINANYUDINGUAIDH1NATHATUUE PR YA
msaaﬂmaﬂmmmmwaﬂuma@mmmﬂm 21549
199 ACSM wu31 panadasifiseiuAanssunienis
NILLAZIRNUATLLLEHN WNAD 60 AL (Spuaz 59.4)
Tunasfipnaadassiuin 41 au ($ouaz 40.6)
fszdufanssunienie daundadanwRen
muvama%f@mnmsw@aauamsamwmﬁmﬁ
W9 3 memmmammsmLLamTumﬁw 3
uamawumusmawmmamsmmm@ﬂssm
YN9MERILAETT ACSM fupnanasinsiiissauAanssy
e ldriunmsd ACSM aeuaaslumisiedl 1
memmaamm LAVUAINTIUNINATYHIULA T
ACSM mmmummamswmismm F1821a 8594
LLaw'Isﬂmmmuiamaﬂuagﬂfnﬂawswmmﬂﬁu
e {drunae ACSM muvamawumuauq
fmmmLLmﬂmwﬂusmawﬂam mmﬂsyumw
HANISNAFDUAUTTONINNISAILTDIT 2 ﬂamwmw
NaANSNAFEY 6MWT Hanuiansenenedidyfiey
mﬂaﬁfﬁ(p—value<0.00l)T@ymmaﬁmﬁﬁﬁaﬂssm
YNANYENULA TS ENNIREY 4465 WA Uiy
praaTasAfifanssunieats leuLneddsyes
YN9RAY 3827 WAS LasNan1snagay 30s chair
stand test 5znI19% 2 ARNAANNLANFA9DENE
uﬂmmmmﬂaamwummm (p-value=0. OOS)I@EJ
mmamswmaﬂssum\imsmummmmmumq
Wiy 134 WauAumaasiasiififenssuynana ey
narifiTunasiads 113 ass deiaaelumsned 4

15197 1 LLamﬁaaﬂaﬁugm (Baseline characteristics)

fuals 523 Agufiniu ngudilaisinu
_ARAyY (101 A%) M7 ACSM  Asu?i ACSM P-Value
(sudpatunaInsgIn) (60 An) (41 A%)
D18 §1)) 57.4 (10.7) 54.5 (9.9) 61.6 (10.5) 0944
wwiin (ke) 611 (10.6) 60.6 (10.0) 617 (115) 0.308
Eh‘l&fﬂﬂ (cm) 1569 (5.7) 158 (5.9) 155.4 (5.]) 0.300
AyHuan1y (kg/m?) 24.8 (4.3) 24.3 (3.9) 25.6 (4.8) 0.111
FLYLANNAINIG A (LADL) 32.2 (18.9) 29.6 (15.6) 36 (22.6) 0.097
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A15197 1 wanelpyaiug1u (Baseline characteristics) (619)

6:"ous . ﬂag'siﬁshu n&jufihiehu
al'lmu (101 A%) LN ACSM LN ACSM P-Value
(sawag) (60 An) (41 Aan)
Tsaszansn
o [ifilsAyszanda 41 (40.6) 31 (517) 10 (24.4) 0.006*
o flsAUszanen 60 (59.4) 29 (48.3) 31 (75.6) 0.006*
« lspanusulafings 21 (20.8) 8 (13.3) 13 (317) 0.025%
» Tsalufuluidangs 18 (17.8) 8 (13.3) 10 (24.4) 0.154
" WIMNU 13 (12.9) 8 (13.3) 5(12.2) 0.867
= pLLHDN 3 (2.97) 1(17) 2 (4.9) 0.351
eI N ETFIEEN
o | 31 (30.7) 21 (35.0) 10 (24.4) 0.256
o |l 55 (54.5) 32 (53.3) 23 (56.]) 0.784
o |l 14 (13.9) 7 (117) 7(171) 0.440
o |V 1(1.0) 0 (0) 1(2.4) 0.224
FUANSEHIAR
e Breast conservative surgery 16 (15.8) 9 (15.0) 7 (171 0.779
e Mastectomy 85 (84.2) 51 (85.0) 34 (829) 0.779
SNSRI AGDUINHEDS (Lymph 99 (98.0) 59 (98.3) 40 (99) 0.784
node surgery)
fr9fiknde
e 9y 47 (46.5) 27 (45.0) 20 (48.8) 0.708
e UM 48 (475) 28 (46.7) 20 (48.8) 0.835
o uaneing 6 (59) 5 (8.3) 1(2.4) 0.218
ANSSAWILETU 81 (80.2) 48 (80.0) 33 (80.5) 0.952
(Adjuvant therapy)
o LAY RDYNLAY 33 (32.7) 21 (35.0) 12 (29.3) 0.546
o QYLANDYINLAY 7(6.9) 5 (8.3) 2 (4.9) 0.502
e  YLANLAZLANLTA 41 (40.6) 22 (36.7) 19 (46.3) 0.331
ANMEUNIATDU
e Chemotherapy induced 44 (43.6) 26 (43.3) 18 (43.9) 0.955
peripheral polyneuropathies
e Lymphedema 11 (10.9) 6 (10.0) 5(12.2) 0.728
e Frozen shoulder 10 (9.9) 5 (8.3) 5(12.2) 0.523
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A157197 2 FpyafanTsUNNMEMALUUFRUNNTAAEDIRINTTUN I MBYARURTUA [Ny

Auils ARAY (fauLDyuRNINTFIN)
F2YLLIAIUDNAINTTUNINAYVINHUA 2,680.9 (3,039.5)

(Total physical activity time) (¥1%/dUa1%)

2921981099795 TUNI9NYTNTEA A URITAAIE

(W9 /dUa%)

o F¥AUUIUNANN (Mmoderate intensity) 3259 (522.6)

o S¥RAUNNA (vigorous intensity) 53.4 (116.3)
sraznafitdlunisidn (Time spent in walking) 288.0 (457.6)
(1Fi/FUa¥)
szaznafitdlunisiie (Time spent in sitting) 2,004.4 (848.6)
(W9 /dUa%)

A1519% 3 TDYANANITNATDUANTIONIWNINANY

Aaus ARAY (sudyaunaINTgIN)

s::szmﬂﬁﬁjﬂmmmaaLﬁufﬁiunm 6 111 420.6 (84.0)
(Six-minute walk test) (1us93)

Sunuassiifiigaansagndu-asisldlunat 30 Fmnd 12.5 (3.7)
(30-second chair stand test) (A34)

wsedudia (Hand grip strength test) (Alansy)

o LNDUHUDTINNKIAA 22.3 (4.8)

o usedufiathefiluldeinda 22.5 (4.9)
o ASHNIAALAINUTINEDITNY

o uwseduilpyn 23.2 (3.

o uwsedudiady 19.8 (3.3)

A15197 4 N5LSEUiBURAYRY Six-minute walk test waz 30-second chair stand test sendnengundl
SLAUANTTUNIINIBRILLAT ALl EULAST American College of Sports Medicine (ACSM)

ABNAKDUANTTANINNNAY  AguAIRINLAMT ACSM  ngunlsisiuinair ACSM

(AwEy ahmﬂmwummsgm) (60 Au) (41 aun) P-value
Six-minute walk test 4465 £ 670 3827 +£924 <0.001
(Lum9)

30-second chair stand test 13.4 £ 37 11.3+35 0.005
(1UINATN)
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A15191 5 MsiUFpUiBUNALDY Hand grip strength test sendnengufifiseduAanssumenerIuinesiLae
{aisinLneus American College of Sports Medicine (ACSM)

ngudptedisdainug 1ihe  ngudikuinest ACSM  agufilsiiuinsi ACSM P-value
(A@aY + §2uL T8 UUNIATFIN) (55 Ax) (40 aw)
ussdufiatnedinngea Rlansy) 227 + 44 21.8 £+ 53 0.341
usedudafnedillldede Blansi) 229 + 4.0 221+59 0.414

nauFIpEefrIdALEINY 2519 nauTisinuwnad ACSM  naufilsisinuinasr ACSM

VA .o < s P-Value
(AR8Y + FIVLVYILUUUINGTTIN) (5 an) (1 An)
wsedufiadnanan (Rlansy) 224+ 27 272 £ 0.0 0.143
wseDufiadnedng (Rlansy) 19.8 + 3.7 199 + 0.0 0.770

Tuauwes hand grip strength test a1a1a1ias
frrdadiny 1 §19 fsefufanssunieniuriy
LAEMTI ACSM a17% 55 A wazlain1uunedsi ACSM
S 40 AL dmsunanasTasTiEnsa i 2 th
WUNHTLAVAINTTUNINAIYHNILLAET ACSM 91UIU
5 au wazlda unsd ACSM 9171 1 au laed
HANSNAEDUAIE19T 5 WinwSyuifisnsendis
p1Eat AT sEAUAanssUNINAILHINLA T LA
laifneus ACSM (dwuanuuanseuaaseduila
atefidyddnisadsnelufiofnefiidauas
finthefilllfrndnTunguaanadinsfingn s 1 i
wazliwuanuusnsisupsuseduiipagefidydfey
mﬂaammiummma myiuﬂammmamsw
AL 2 T

LaJawmswiuﬂammmamsmm'gw Lymph-
edema wmmmemamwfmmmsmmm 21.5
Alansy WinfpuAunseduiininedilddsunsunda
i 21.0 Alansy waztfivuiuusedufiadefidde
lunguiiliifianzaz Lymphedema 7 225 Alansy
wudldfenuuendisiusgreddyddyniea i
(p-value 0.665 waz 0.221 M1Ua16Y) wpAIIATI
mﬁﬁﬁmamﬂumﬁmmmaﬁﬂﬁ?ﬁimaz Lymphedema
Wiy 25.0 Alansu/wes? Weuduasiuianislu
ﬂejmmmaﬁmﬁfﬁﬁmw Lymphedema 1Ay
24.8 Alandil/wns? Biflenusnsneiupgnediiiaeey
NNa86 (p-value 0.910)

2sUs1ewa (Discussion)
AsEnmiLTun1sd1I95ERUR9ASIUNIANY
nawsammmmnm LBILAINUAGINISSA B lAY
MSENER ST U I UNAMSIAERUSEIANTSAN TN
'meyszm%magwmaﬂssmwmymuuazfm N1Y

ENTTae ACSM Fensdnwnfinausntulng feasd
e Fdudaedns@amidiiy’ Ussnay
funsenwfiriuunuing Bldeiediensuiesed
A9ATUNNAYAIULANAYDY ACSM

A158199952F URATITUNINAYDIAISHAWAT
WU 9anasiasiissuznawiyeen1syAanssy
NIMYTZALUUIRAGIN 3259 Wii/aUaA Lazszeziian
B YBIANSYNA9ATTUTNIALSERURTIA 53.3 w7/
fuUand TopfionanadasiitiseduAanssumenioei
LASARIUALKEHDDY ACSM  nAusSpyas 59.4
ypsmanatasanue  Wiswssuifiguiuaisane
uD9 Boing uaAauy! fiimsinwfiheuziSaudnu
TudszimausZanuinfuovusiS s uunaaldsy
A5SAETisTasIa1REAYYDINISYINAATTUTER
unane 216.3 wfi/dad wasfiszaznaiady
Yp9NN5YNANTSUTLAUNNA 616 WH/dUa1% ey
fipranatasAifiszAURINTTUNINAILHINLABLTIAY
ALuzee ACSM whiudpuay 51.2 deawtfuld
iayafienuladifseiumsinui Tapa1aazan
NnadayaRuILIBIEaT AT LAZdEANTHHR
JanulnaLfgeny

Lahart Lazmeds mmmﬂ‘mwmw LS9LFuL
Tuﬂamaﬁumsmmmsaau 19 fulludssne
amawwmwwmmmm%muamy LIRIA1THN
ﬂﬂ)ﬂiim“m\‘iﬂ'lEJ'in]‘U‘]J'IuﬂaNE]EJ‘H 178 u¥i/dUanr
LLawmmﬁymuums YLIa1D9INITYNAINTTY
mﬂmysvawuﬂam 0 W¥i/dUaA T@ymmwu
TeAUANTTUNNNAY mummmmmmuuwmum ACSM
m'musayaw 813 diohanSsufiausuaudawmi
mmmsygmvmszmnmmsmﬂaﬂssmwmy
SEAULNUAANLAZSTAURSTIAWIARA O u¥l/dUan
el fhpussudunindsamasingwilfanssy
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M9NLFINI T,@ym'mLL@ﬂmwmmuummﬁuwa
19A3ETIRDeANLS Az DI AT LAAFITY LAY
MslFsuRLLzEasnsapAfMaInufiuansi ety
dinsyuifivnAunsdasn tugnaedildid
TsAuzSadul Tey Breda azasug® (§d1519
swsmﬂaﬂiswwmyiummmmﬁmsLaas 407 g
Teglfuvuaauaiy IPAQ wuinfiszes PRRIDERIEN
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