0

LWITLRTUFNY IO

LNABVARANEAS-LNFBNAFIFA DRI A INTHnA1TanaINT laNI sz aIAaINLARINT A

a a L1 (1 1 > (% v s o @
LLﬁ&LW&IQﬂLﬂ’IW%’)(ﬂEﬂ'&Eltiﬂ&lzlidi%iz‘iﬂ‘)’ldiﬂﬂﬂiiﬂ‘ﬂ’lﬂ’aﬂLﬂ&l'l_l’lﬂﬂ
(Melatonin in Reduction of Chemotherapy — Induced Toxicity: Pharmacokinetics —

pharmacodynamics and increase of quality of life of cancer patients receiving

chemotherapy — MIRCIT trial)

= ~ a '3
Tag 37.09.493 UsenNUeI0hy J0URNE LazATE

28 NUNWWS 2554



Tyl MRG5080037

FemIBatuaay ol

o |4 % 6 a 1 3 o
mama%mam-mmﬁwamammmLumfﬂuu‘lumsaﬂmmﬂuﬁaﬂ‘smaﬂmaa Y GTRIT

A a U 1 (=3 1 (% [ % A o o
LLZ‘]&LWNQMI]']W%’JG]E‘]J'J Eltiﬂ&lgLi\isl%‘ig‘ﬁ'J']\‘]ﬁiJﬂ']‘iiﬂ‘]ﬂqﬂ'JElLﬂN‘]J'nJ@I

(Melatonin in Reduction of Chemotherapy — Induced Toxicity: Pharmacokinetics —

pharmacodynamics and increase of quality of life of cancer patients receiving

chemotherapy — MIRCIT trial)

YA v
AT u'ﬁ]ﬂl

= ~ a I3
1. 3A.A.%493 Uszndzrowy 0vind
[ ' a 6]
2. NA.A9.9070% AnARL
3. WALWEY.LDNUY qU1ELE3]

4. a5. NS4 saa v0vina

AL LNABANANS NRIINYIRLVD BN
AMSNFBANANS NWIINLIRLVIBUNT
AMSUNNYFAIFAS ARIINYTINLVDBLNY

AL LARBANANS NRIINYIRLVD A

anuauwlagdRnIBNaINWERUARKNIITY (N7.)

3 ¥ < [ 10 ® (3
(AMANWRIBI1B9WIbL T v D9 Tiebld an.laidudlwaasinaraianalyl)

MRG5080037



naanssndsend

VOVAUWITAMNFATNNITINTAUT InNuAue fiv3nmlasams MIRCIT Trial fwsudiuusinfia
ANUNTOA LL@:ﬁﬂé’ﬂﬁ]ﬁﬁ’LﬁLLﬁ;ﬁ%@mamn Um'%ﬂuﬁ%ﬁé'ruuﬁ;ﬁ%’ﬂvl,@?ﬁﬂujl,ﬁaﬂ’%nmmuﬁummiﬁﬁa M3
auuuu'lal compromise Uszansan LLa:aﬂﬁmﬂ‘{J‘avLGTﬂ;rmLﬂuﬁﬂénmlﬁﬁméu’i%’ﬂLuaﬂwﬁu waz i
ﬁnm:ﬁwﬁﬁuﬁﬂ@jﬁ%‘ﬂmiﬂsmaém

a

VLA METINIINNIY lagan Nﬂ.m.ﬁ;a%ﬁ AUARL ‘ﬁg@ﬂi:mﬂlﬁﬁﬂmmmiﬂﬁuuanﬂu

ihasdaylunsnuszesnuunlannside wasdufuusihldamduissluauaiomGuaivayulasin

'
= 1

Fadan v lidunanddoiwanIndin ¥niIneIauawin NANENIIBLNAN INTARALIIATUIIDT LD

q
6

FUNRaNIwBIlszandaasum Infin gmsuldUsznaumstunadowanIndin e lduszmmudhie
ol Tagiuilinddeidomalumadnsg uinndn 30 au

mauqmwﬂ.wng.lfgamm R EEG R ltlamaldrinuithsuanduwnnduszifinisoauusnaas
MIRCIT Trial “fﬁLﬂ%ﬁﬂﬁdﬁ’lﬁmﬂuﬂ’liﬁ@uu’qﬂLL‘]JUﬂ']iﬁ@LaEmQ"]J’JEJLL@zﬂ’ﬁ%ﬂHﬁu:L%d‘ﬁllﬂ%Iﬂidﬂ’]i WazE9
Iunzshfuunndvituang dhinlasamsisudie V‘iﬂﬁmmsnﬁﬂLﬁaﬂpj’ﬂaﬂLﬂTwmiﬁnm"LGTmﬂ%u
VovaUA™ AT, LW T8 207U Adumassaylumaiawiithinnefiualndiu uazquaniInaaadlu
ﬁaaﬂﬁﬁ'ﬁmsﬁg\mm WAZVAUAMEHTU moral support fATlY LLazﬁﬁaawaaﬁéwﬁzymaﬂmami i
mg‘mwnﬂumﬁaﬁ%’mLumiﬂﬁuvlﬁluﬁf,g@

VoL UUTENLAUETIAATNLEE lasianz a1.83Ta1 Uzdndsssy uszquidrna wuyylny il
anuomialumivamuazniawa infivualgawszsmaandmivltlunuissaseansisolaslide
yaei G‘fmmﬁwﬁaﬂmﬁaﬁaﬂmﬂﬁﬁﬂﬂgjmiﬁwmimdmis'wﬁ'umunu TRF-MAG {19 5 1a39m3 lananga
vismewuaimaninindletundnguniasmsiwan Infiulusesdmsemsuazin Ysznalng tavedu
mn’jsumaﬂwﬁuém%’mﬂumLﬁa1ﬂu;§ﬂaUN:L%aLﬁaLaau NUNWUE 2554 UazagizniNTananI IR

mamauqmﬁu%%’aﬁuﬂ 2891A39MT MIRCIT Trial léun wet. a3, 7325304 Eenmayiamw %agua‘lu
589 code pUAZLATBNNUENILIATINMTITLINNG AW, DTEUWIA W wiy. hime widlng uaz
resident Y@ uUWNg LLasz‘%'%mﬁ‘*ﬁuﬂg]LLamiﬁ'@Lﬁaﬂﬁﬂmm}”ﬁawimdmi HEL.AT.EWAT L3aWam 7
Pinmuazlidunsinifisnunsiaanueisnaandiadi VLR A WL la58a ;ﬁm%’aﬁlﬂuﬁﬁu
faglunmidedauazdszauwnuiugihoagelnda wazvauguuinfnsundseaaivnng juﬁﬁ’mmuﬁ%’u
HUNIENY MIauew wazmsinddslulassnmstias

°uauQméwﬁfmmﬂamuaﬁfum&umﬁ%’ﬂmﬂama;ﬁ%ﬁﬁﬁwmﬁﬁ'ﬂ Ta39m3 MIRCIT Trial 93
aﬁumgmmﬂé’lamaé’uﬁaﬁuﬁn’i%’sﬁ'ma6] dunstszguvesani. Wuusaiuaaladdgrasmanamnnm
mlwddmnmiuandondiod Sansealassmauazanuiiniadi G]maoﬂa;ues%'yl,waﬂwﬁuf: 1Juwaun
ﬁnnﬁ;@L’%Mﬁumamuﬁﬁ’ﬂam.ﬁﬁgﬁu VDU UAMLNFTANAATURT AN INERBVUUAUT R IUMTIULEYY
ﬁzﬂm‘%aﬂﬂmULLa:nuﬁr{Tﬂmiﬂmaaﬂ muﬁamﬁmﬁuauﬁwﬁwﬁﬂmxLnﬁmawam%ﬁﬁﬁmaﬁum&ﬂﬁ;ﬁ%’m
laviauisoanadud

@

2BYAUWIZAMh Professor Sam Salek, Univeristy of Wales, Cardiff fniuiaslauazduusinndamy

o

‘If there is a will, there is a way... When you come to the bridge you will cross it”. ﬁ"]&lﬁmmlﬂuqmﬂﬂ wal W

%9 LLazmaum%’mnmuém%’uﬁwé’ﬂ%ﬁﬁ LLazmwL%aﬁuﬁﬁlﬁuﬁ;ﬁ%'mauam

a a a 6
IF.AY.UIT UseNUz1 b 20U

MRG5080037 3



UNAALa

Project Code : MRG5080037
. . [ 6 ™ 6 a 1 R 6
Project Title : LAGTIAUMIAS-LNFTNAFEATUa A Iniulunsaaams il seasduas
GEGIRSILG LLazLﬁuqmmw%ﬁmgﬂaUIiﬂmﬁalmzmﬂﬁumﬁﬂmﬁamﬂﬁﬂﬁﬂ@
Investigator: 37.03.44% YszfiUzdly v0viug  aninduMaaT WnINeaBTIUUNL
Co-Investigators:
Nﬂ.m.ﬁga%'@lﬁ AuART ATRLNFTANRAT URIINLIRLUAWULA
HELWTY.LBauLY §uUszlatg ATAUANYANFNT UPIANYIR LU LA
a7. NN Jau 0V uR ATLNFTANRAT VRIINLIRLVULA
E-mail Address : pnutja@kku.ac.th
Project Period : T41A% 2549 — WE@iIn18ith 2551
The Melatonin In Reduction of Chemotherapy-Induced Toxicity (MIRCIT) trial Y
o ¢ A o A = a o i a A o =
a@qﬂizmmwmwamaammiwumﬂmumwﬂumv.aaﬂ@ama:mimaaﬂm@"ﬁu 2N LN
UTeR9A NNINDURWAIADNLLT LLa:anﬂw%'i@maaﬁﬂww:ﬁaﬁ%’umﬁﬁﬁﬁ'@ msans L duuwuy
guUnilasasneniuquenusnasn ﬁﬂuﬂu;&”ﬂaUuu%diw:uws’mzmﬂﬁ%umﬁﬁﬁ]éfmd’nﬂu
= o a a & A 4 o o v aa .
2159000 Le1wN ATHLATAa KIaLhaLlaNgING mmsqugmﬂmmﬁ mixed-block
randomization LEAGINTHAYDINLII LLﬂd;jﬁJ'amﬂumju 3 N§w fa SutuaIndin 10 Ja8n5u L1y
a A a o A o o PR & A & o X A
N Indin 20 IadNTN wIagvaan Athoiudszmuenidnsiduing 6 Wwaw tiudayadien
ADSEN 1, 2 Uy 3 VaINT esULARLNTA 1aslssl I nanININIIAaLaLaIsaNLS I LLNTUH
RECIST 13z1dua1m 3 luia1szr9ae28 CTCAE version 3 LLa:ﬂs:Lﬁuqmmw%ﬁmﬁm FACT-G
Lazd Tz A NNILIAI AR AN TLAT UG8 Malondialdehye (MDA) L8 8-isoprostane NANIIAN®EN
Lﬁaaﬁuiu;jﬂaﬂﬁ‘iﬂuau 30 A LLﬂagﬂ’mLﬂuﬂéjuaz 10 A% ﬂéjﬁ%ﬂLNﬂﬂﬂﬁ%ﬁﬁ@Tﬂ
Malondialdehye (MDA) La 8-isoprostane AARININNIINGUAILAN wuqﬁ'@mmfmil,ﬁ@mms
Vlﬂﬁaﬂszaaﬂ“l,umjuLuaﬁlwﬁuﬁaUmfﬂmjusnmanluﬁmawmsmﬁaﬂﬁ"n a1y Ny
Wnnnae waznzlafRaag ﬁmé'm’m’ﬁmamuawiam%avlu'LL@m@mﬁ'uluLwiazmjm piH
1 { e =Y a a Q v U { =) g
ﬂqmﬁ"lmmmmiwumm@ 20 J8FNTY ﬁsaﬂazmaqgmsﬁﬁﬂzl,muqmmw%’m (FACT-G) a2
UNAIMNFUIRADN 1IN 1 LABURAINTING (50% vs 30%) UAT 2 LABUWAINTINGA (40%
vs 20%) mMidnsugasliduwinsliius Infiusiunumssnsanesguiisaanizie3sa
a o 1 R 6 t:l Aa U I3 :!I‘U A o % ¥ Y o [
AONTLATY 81T MR TERIA LLaszuqmmwmmmaogﬂwmmmumumum‘l@ Aasnaln
Fainguimadneantasrnlddslinuanauandsetelidbimaynieata Jsarstimafnmdaly

1 Q 1 ai |J & n%’ o s 1 ' Aa o 1 =4 Qs 1
I%ﬂQN@’JaUWG‘Y}l%m‘,"Du Sﬁwmzumaaagim:mnmiwumaluﬂs:mumnma

ardan: wanlniiu w23 e quawdia Mazieiseeandiatu

MRG5080037 4



Abstract

Project Code : MRG5080037
Project Title : Melatonin in Reduction of Chemotherapy — Induced Toxicity: Pharmacokinetics
— pharmacodynamics and increase of quality of life of cancer patients receiving chemotherapy
— MIRCIT trial)
Investigator: Associate Professor Nutjaree Pratheepawanit Johns
Faculty of Pharmaceutical Sciences, Khon Kaen University

Co-Investigators: Assistant Prof. Julrhat Konsin (Faculty of Pharmaceutical Sciences, Khon
Kaen University), Assistant Prof. Aumkhae Sookprasert (Faculty of Medicine, Khon Kaen
University), Dr. Jeffrey Roy Johns (Faculty of Pharmaceutical Sciences, Khon Kaen University)
E-mail Address : pnutja@kku.ac.th
Project Period : December 2006 — November 2008

The Melatonin In Reduction of Chemotherapy-Induced Toxicity (MIRCIT) trial was
conducted to evaluate the effect of melatonin compared with placebo on oxidative stress,
adverse events, tumor response, and quality of life (QOL) of cancer patients receiving
chemotherapy. It was a randomized, double-blind, placebo, controlled trial conducted in
advanced cancer patients diagnosed with non-small cell lung cancer, breast, head and neck or
sarcoma. Patients were randomized using mixed-block randomization, stratified by cancer
type, into three groups: melatonin 10 mg, melatonin 20 mg or matched placebo. The patients
took the studied drugs for six months. Data collection included tumor status and adverse
events using the RECIST criteria and CTCAE version 3 respectively. QOL was assessed with
the Functional Assessment of Chemotherapy Treatment — General (FACT-G). Malondialdehye
(MDA) and 8-isoprostane were measured for oxidative stress. In preliminary results of 30
patients, there were 10 patients in each group. The melatonin group report more reduction of
MDA and 8-isoprostane compared with placebo. Fewer adverse events were reported in
melatonin group than plancebo regarding fatigue, anorexia, weight loss and anemia. There
was no difference of tumor response in all groups. Improvement of FACT-G score was
reported in 20 mg melatonin more than placebo at both one month after treatment (50% vs.
30%) and two months after treatment (40% vs. 20%). Melatonin has shown a potential as an
adjuvant therapy to reduce oxidative stress, adverse events and improve QOL of advanced
cancer patients receiving chemotherapy. Limitation of small sample size precluded detection of
statistical significance. Continued study with a larger sample size is warranted, and ongoing.

Keywords : Melatonin, cancer, chemotherapy, quality of life, oxidative stress
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flasnuarmtafesvaaaitinga ﬁauﬁu@hﬁummauauawaauzﬁa@iamﬁﬂmlugﬂawu‘%dmﬁau
ﬂsznauﬁ'ummLLﬂiﬂiauﬁgdmﬂsl,u%aﬂszﬁﬂ%wamaamaﬂﬂﬁumﬁwm%'uﬂszmu (Lane and Moss 1985;
DeMuro et al., 2000; Kovacs et al., 2000) sxviaul#iiwitsmavasuminfiudldnugihoanslaldeaisn
WANIZENYBIUSN AT B FUREN UL Indin inlvmssdanadsanudnsalumsltivanlnfiuniendin
mulddadsltlunsilasiuaimathadssnniadidauazmaiugunwdiadiehitaan

(2
=

lawmaidbfidasnsfnmmavainslfiuanlniiu Salnaign iesnn mehwalniiuanly
aa ° = o A £ A ' o va . @

nndfinazyldfidunulunsinsiinudies 100 - 200 v demainm (daasdeiudszanm 6 \how)
@iag}”ﬂm%ﬁmu Twamet@oinu lwanIniuwndnmsltasnaunsrais ﬁiwmmmwﬂaa@ﬁ'ﬂumﬂﬁgq Y
£ = s Qf £ a £ a % g; s 4 = '
Tayadudugninmiduauyadaszuazduaandiatu nilunsaanansiuazludainases felinatioan

£y o o ' ' a @ d P £ o
21N3TN9LAsINLANinTa LLazmazﬁNa@laqmmw%mmaagﬂw wanand wanlnfudafignimangs
3“/1mﬁﬂuﬂniwﬁﬁa%ﬂmmﬁo N9 lEWNNITNELULUTEAUU A9 LRLANNITADLRWDIVINLSS
I@m’m’i%’aﬁazLﬂumsﬁnmmﬂmﬁgﬂLLuumﬁﬁ'ﬂﬁﬁmsqw Unila UazAILAY TINNITALAUATNIN
Aa o & o e A % & A A A °
o indrasumai-indonaman’ inalw ldasdanuilng fa sweawminfiuimanzaulunsi sl
X e A A Aa ' Ao o @ Aaa ~ ' I A & &
dihsuziTaNaug M wiIaadwiitudmdymaadiin Sﬁa%mﬂﬁ’lmagaﬂmamqu waztduiszluwil
sanInih ldszendldlumsguagiasldagiouriass

[ 6
Jandszasavaslasinis
3’mqﬂszmﬁﬁﬁn
WadnsNazaua nin Nitluauia 10 waz 20 FaanTy WIsuifisunuswasntunIIane Ny
ARG R ESVAILG LLa:Lﬁuqmmw%ﬁmadgﬂaUml,%a
(v 6
nilszdinsad
1. INOANBIANMUFNNWTIZTHINILNFTIAUFENI-LNFTWAARATVa N a InTunliluauia 10 uas
20 §aANTY ‘Lug}”ﬂmmﬁu
2. afneNavasua IndunlEluuuwie 10 waz 20 Fadn3y WSpusunusInaan luns

ADUANDIVAINZLITIADNITINE
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3. Wafnsnavasua niunlsluama 10 waz 20 FadnTy WIsusunusaan dan1ie

oxidative stress Va4 ﬁﬂ? ]

auyfigmpaInsdnm

1. walniusaninsaonmatadesiiieanmsldiedmdald lasawizenmytradssludunisna'la
nizen (MzRindadend nadadeavid waznnazlafiaae) nsnauui (cachexia) Ruda
s:uuﬂs:mw%’ummfﬁﬂ (neurotoxicity) Wi@a1a (cardiotoxicity) azAuaala (nephrotoxicity)

2. LumiﬂﬁumminLﬁuqmmw%’imaa@ﬂaﬂuﬁmﬁwmy uazmsUiananssule luszninsduiad
thifa uaziiiasuneimaditnga

3. mjwﬁl“ﬁmaﬂwﬁuﬁmmauauawaau:ﬁa@iams%'ﬂmﬁ?m’j'ma;umqu

4. vwesfidenltlunsisumusaliszauanududulunanan wis USunadissmadudaiuwm
Iwﬁuﬁﬁmwé’uﬁufﬁuqﬂqaﬁmﬂizaw%mw LLa:mmﬂaa@ﬁ'ﬂma\imﬂfmﬁﬂﬂﬁ'@lugﬂasJ

5. wmnfusunInanniiz oxidative stress ludihouziieniuiafitniald

¢a 1 )
Uszlaninaininezlasy

1 ﬁmﬂ’aHaﬁ"lﬁmmmﬁ%’nm‘bﬁmaLqumS%'m:m‘i:ﬂaw:ﬁaﬁ%’mﬂﬁﬂwﬂ'@ VNBTIAABINITTNSLAL
LLa:Lﬁuqmmw%%maagﬂm

2 ﬁwiaga%mugalugﬂaﬂmL%ﬂﬁ‘l%ﬂq@q@ﬁmmé’maumamim:mmﬂaa@ﬁwaammiﬂﬁu T8

o A A o A A o < A A @

lunsaadulaianlsiusininlumenmunzsyldagrsnulaludssfansamwuazanutasany

3 luwuwanslumswammsissiNednsravasum ininwludindug Alnndsetudulszininmw

Tuidasdn

Nwidafingatas
IndTanAIEASYaINAN INin

wanInfiufiansaefidsng dunsdrnisannias Qmmwmaﬁ@qauﬁLﬁ@ﬂiﬂ%ﬂﬂﬁ%’ﬁﬂ?@ﬁ"ﬂam
u%qw%umndw 99% (fiusnenluiiudszanm 4°C Wiuussuasdasdin g'ﬂ“‘/‘i 1 ugaslassaiamanaad
alniiu (N-Acetyl-5-methoxytryptamine) uanInfiufianaluianaiviniu 232.278 g/imol fiyanaauinai 117°C
sxaeldaluuoanoses Janduiszaintnsutsdiulueanniues-in (octanol-water partition coefficient)
Uszunme 1.2-1.5 (Kandimalla et al., 1999) Gsugasliifiwinihazlififymlunsunsinuniomasnoiians

@ﬂ%u LaZNIZANBA21W19Me (Merck Index, 12, 5857, 1996)

[
CHy—CHy—NH—C—CHg
HsC—O0

IZ/

3U7 1 Tansaiamaadvesuanlniiu

o o a dl v aa 1 1 & et = a
@@IS@]’]TU“IJE]\‘ILNQ’]I‘Y]%HYIVLQTUTY]TY]@ﬁﬂﬂﬂﬁdﬂﬂuﬂﬁ’nﬂ%'{yLﬂuﬂ']iﬂﬂit‘ﬂ’]% 1%31] LBUDENUN B3

LLszga (Lissoni et al., 1997; 1999; 2003) 7?38 AT (Konsil, 1997; Fourtillan et al., 2000) LL@iLﬁaw’mLu
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miﬂﬁugﬂﬁwmﬂmsJL;JLmuaﬁ%uﬁLﬁ@;ﬁvuriauﬁmaz@@%m’mmaLaummmﬂwgns:l,l,a'lmﬁﬁuIaﬁ@] (first
pass metabolism) ludad1ufigsnn 99 — 63% (Fourtillan et al., 2000) :IwMsLuM Infiudea3ediafiauun
(ﬁaﬂmfﬁ 0.5 09 1 %‘ﬂm) (Iguchi et al., 1982; Claustrat et al., 1986; Mallo et al., 1990; Brown et al., 1997)
ﬁaﬁmiﬁ'@umgﬂLmumﬂﬁmmiﬂﬁﬂuﬁﬁmiﬁmsgu6] “?'immimﬁmﬁlmmsgzyLaﬂmmiﬂﬁuvlﬂﬁ'mu
Lmuaaﬁ'ﬁwﬁLﬁﬂﬁuﬁaw?'ima:g@%miﬂ;jinmy LLazﬁmwznmlﬁmaﬂﬂﬁua%i’lm"mmU"l,@i"mu%u ol
AnszauaMUITITu-na Alnaidssnumansaus infinendenlwiialusssuzd wu mIvsnems
AN (transdermal) (Lee et al., 1994) nN197a3U1N (transbuccal) (Benes et al., 1997; Dawson et al., 1998)
ﬁ%a‘m\‘ﬁ];‘}lﬂ (intranasal) (Bechgaard et al., 1999)

agnslsiiany nslfumIniunlugfthenguiminsussmsideneadiinisman Jolidnangruns
nenenaasiuaasliiinagnitalaniinsnemasnsnszauanududussswm Infiulilsnsmelndifieg
Auszauanudutumusrnnd Wlslooddumainswemsgihonguimane lunwesiiudasme
vasm Infiufiugasliimwinddssinsawlunmsaeimstadosussmiaiiunmssendie Wnuwausms
ma%’uﬂs:muﬁlﬁizﬁummLﬂﬁ’uiwnaaLumiwﬁug{mdﬁ:ﬁuﬁwﬁamﬂ@iawvl,wﬁammi”amwhéh wananit
dawSsufioriansuiniiug mifudsmuaminiudamniioniislududnlding AUNUYBINTHAW
ga3inT0 uwazawszaInlunsly

a s o a { a ‘§/ ' { v U
LL“W)‘Y]'Nﬂ’]iﬁ]@]ﬂ'ﬁﬂllﬂfg'ﬁ’m’]igﬂ‘ﬂ'] NUINLULND aﬂ;ﬁ&lﬁ WNalunauh EJ’]QZ(ZJW]G’EN 51 @ETN n EII‘LLﬂ']i

o @
= a 3 a

Tapf ordunInIRuyEIKINasdaNuisuguanTAnal-nenw ussndmaumaa A indiv

A

Wadilstsawanienlalun1dasd (10 uaz 20 AadnIW) wazAMIazaosinvadwalndin 1.2 — 3.2
IaanInealadans (Shida et al., 1994; Kikwai et al., 2002) LLﬁ'svlameuﬂmum@Tmn’ﬁa:muﬁvlajamalmimaa
wanlnfwdalwsudszmuniaunui 1 um nunawan lnfisgidanuamunsalunmsunsanwaeai l@an
6@ anmsfinwluuuusiaaswessas Caco-2 (Yeleswaram et al., 1997) JaumT1szindnadi uazaw
A . o ) A a Aa £ A
udsUmunigannzningaas nasmssudmuwainiunnnnizuisnauunuedfufifedutauninn
a:g@%uLﬁﬂﬁiﬂaﬂﬁﬂﬁﬁgﬂwmxauﬁﬂﬁ (saturable first pass metabolism) (Konsil, 1997; Yeleswaram et al.,
A ﬂ/ 1 a a { a t§/ 1 { v 1 1
1997) Sananoiis Aadusasmufawunuedfuiiialuteufisazgadudiginmeazldanainiuama
= 2 A X A « o o ed 1 & A @ .
1 Wz lunIgadunigan suduinsmzvesnarasumansliidwdudu (nonlinear
) o o £ a P o P @
pharmacokinetics) NM3tulszmugasdriuaangnniuwinsasua infulusmadrazgydomaninfiuwldiy
Al A a X P =< @ .. o A P a A Yo A 3
wunuadfuiifalutewiisnazgnaaduidngivmeludadungannilaSoufisunsliiuil (immediate
= = A A o/ o a o A o A v
release) N3dnmIaidanfinziamgasiiurasuminiuuuniudszmu lugduuufiazanonud wazly
80NN IQATUNLT
walnfiulunszualafiaazgnidfsuudatadnmada lasnzuiunauunuaiddu (6-hydroxylation)
o AN A £ o A P A ' @ A
diuunvalarinlifignImandainen 6-hydroxymelatonin fiazgniawda (conjugation) AL sulfate wia
=S o @ A . A A
glucuronide Gyazgniindaaanniadasni: lusaefivadiuves wanInfiuazgnilaouutadlllon
NILUIBNIT O-demethylation e O-demethymelatonin Wwunuadduvasua Infiuluiemevasauuans

1u3ﬂ°?'i 2
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NHCOCH, NHCOCH,3

H ] CHy0. L
° CHLCH; ’ CHZCH,
N | N | N
- H H N
H I OH !
| & o
Sulphate and glucuronide CH,y
conjugates
/ \ Brain
v NH H
Liver CHO hI.IHCDCHJ CH40 ? ; ICOCH,
l CH,CH, \@E C=—CHyCH;
o] 2 NHCHO
H H
/ \ |
e NHCOCH, CHAO NHCOGCH, CH.O L."’? I';.HCOCH,
ChHyO | e ] > £ CH.
CH,CH; —CHCHz C=CHxCH;
| COoH il
N NH;
HSO, H O o H :
OH
HO
(] (]

gﬂﬁ 2 wunuadduvadualniu 1 = wanlniiu (MW = 232), 2 = 6-hydroxymelatonin, 3 = 6-
hydroxymelatonin sulphate (MW = 328), 4 = 6-hydroxymelatonin glucuronide, 5 = N-acetyl-N-formyl-5-
methoxykynurenamine, 6 = N-acetyl-5-methoxykynurenamine, 7 = N-acetylserotonin, 8 = cyclic 2-

hydroxymelatonin (Arendt, 1995)

qn'ﬁfmiﬁ"maqgaﬁmwmmmf‘nﬁu

Wwan Infiuaa1sn neutralize hydroxyl radical 6'1‘}\1Lﬂua%aﬁaizﬁﬁﬂmmﬂuﬁwamiaﬁgm la@dnin
reduced glutathione Fadumsdueandiatuiisnemodaazwiu uazléanin mannitol F9idluansenm
sondlasuinwylelufis (Tan et al,, 1993; Bromme et al, 2000) wananilisau1sarsa peroxyl radical &4
Lﬂumg;ﬁlaﬁm:‘*?'igﬂa‘i’nu%ﬂm:%iwam:mumiaaﬂ%m‘*ﬁ'umm polyunsaturated acids leR15z@NnTANaENIN
Janfiug wazssani trolox Fauilu atgﬁuﬁmaﬁmﬁuﬁﬁazmﬂﬁiuﬁw £19 2 19 (Pieri C et al,. 1994)

Tunydivesoandiauds (singlet oxygen) G‘fmLLﬁ’hﬁlz‘hﬂ‘*ﬁam&;&aSasuﬁaamﬂvlsjﬁELSﬂmauﬁvL&imu
€ (unpaired electrons) usiaaLdu reactive oxygen species Alifiwdoiad wuwan Infusnansadusans
ﬁﬂmmlaaL‘ﬁaﬁmnmiﬂs:@jl”umaaaaﬂ%l,aul,?imvlﬁ (Sewerynek et al., 1996) TIUTIAANIVNALVBIRUIE
ruydszrn luanad (cerebellar neurons) °uam‘hmé’amnﬁﬁmsmz@u’tﬁlﬁ@aan%mmﬁm (Cagnoli et al,
1995) WA INAUIITNNIAR9A nitric oxide %dLﬂua%aSm:ﬁaﬁ”ﬁﬂm inducible nitric oxide synthase
(iNOS) TagSanms nitric oxide AinnuinluvnldiAamsdasuulasidRudoiradld (Noda et al, 1999;
Blanchard et al, 2000) luwmzidzniiu asannemnusansnlumvheusasiewlsd nitric oxide synthase
WuainruadIunmuuad nitric oxide “?'ia%”n‘fu ﬁ\‘l‘lfu nitric oxide synthase 9aLiu pro-oxidative enzyme
WazMIaAMITNIuaInaNaziain dgnnduamssusandiatu TananansaneusesliifininuaIniu
ﬂ'uﬂy'amiﬁwmumaq nitric oxide synthase @1¢ (Bettahi et al, 1996)

uamnﬂmmlwﬁm:ﬁnﬁgﬁﬁ@awaﬁmmﬁ's ﬂ'ammsmﬂsz@jmauvlfﬁﬁﬁai"wﬁaLﬂ?iﬂuuﬂaa
reactive oxygen intermediates 'l¢ é’afuﬁaLﬁummmmmlumiﬁaaﬁ'ua%a’éaizvlﬁ 39 superoxide
dismutase 90111 antioxidative enzyme ﬁﬁ’]ﬁ’ty \flasmnaansnuauu superoxide anion radical 'luilu
hydrogen peroxide 16 IG]EJLﬁJmIﬂﬁummmLﬁ&Jﬂ%mm manganese L copper superoxide dismutase lu
Loaa L6 (Kotler et al, 1998) wonannil walnfiudamaninnizgu glutathione Fadumiduaandiatu lag
ﬂﬁﬂizﬁumiﬁwmma\‘lmuvl,ﬁnﬁ glutathione peroxidase %dLﬂéﬂuLLﬂa\‘l hydrogen peroxide 11?\1'1‘3%15’1 (Barlow-

4 & & a £ o a a
Walden et al, 1995; Pablos M, et al, 1998) mmvxmumUmemﬁmﬁJaaﬂuaggaam‘maammiﬂuu
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MIANENInReanasadLazlugainasss gaugasliiduitua infusmusoaansiiaeendiasu
va9luiula laawuindyszansawlunisa lipid peroxidation laanin3aniing uazdandud (Montilla et al,
2001; Guttekin et al, 2001) wananit wuindlaliiuanlnfiusnnuianiud IaAud #3a desferrioxamine

d! &) o v Q{ = é‘
T35 metal chelator ¥nldnndlunisilasnu oxidative damage 11N (Gitto et al, 2001)

anavaswarlniulumsanainmslafedszasdaniaitiiga

MatiaaIMITaLABIRIa N B aILARLINTe muv\ﬁoL%aiﬁLﬁ@mﬂmsmz{fumsﬁwa%aﬁa‘s: (free
radical) LAz TLAA oxidative stress é’oﬁf’umiﬁﬁqwﬁfﬁﬁm%aam: uazeNwaaNTIaTY 1z sInEaT
Tumssaomathadesaniadtdafiialwassundle Soluszoz 10 Diruan fimafnmasduayya
Frsznanoa i 3anTud Fandud wanlniiu uaz nsalaluda (lipoic acid) 1w (Rock, DeMichele,
2003) Tagmsnmaulnglinsfialugaineses uddayamsfnmluaulidaian wielinunaaaeims
Frafesaongn Tefamnz wanlniinfidnenunslursaanasas dainases uarluauitsaninisa
GIRIEGERE fignteuaandiatu LAZAAMIONYINAIBYBILTAS |6 (Reiter et al., 1996, 1997; 2000; 2001)

HaM AN luFaInaaaswuINa lniuaunTnaaisdenala (Morishima et al., 1998; Lissoni et
al., 1999; Wahab et al., 2000; Xu et al., 2001; Xu and Ashraf, 2002; Dziegiel et al., 2002; Liu et al., 2002;
Kocak et al., 2003; Sahna et al., 2003; Balli et al., 2004; Ahmed et al., 2005; Kim et al., 2005) Awdalaan
81 (Montilla et al., 1997; Sener et al., 2000; 2004; Hara et al., 2001; Dziegiel et al., 2002; Aydin et al.,
2003; Jahovic et al., 2003) uaziudaLlon (Genovese et al., 2005) uaziilasanuanIniiu sangnaensu
nazuIwmMAaNzse ildaaemaunindeusesuanss Fsmansozaelunssneuuudszaulszaes
(supportive care) mad;&“ﬂ’mmﬁﬂﬁﬁﬁu fBENILTY 81NNITHBNLAINNLIANLLSI (neoplastic cachexia) Gofl
snwaefiuandrannnlnownisldaudan (malnutrition) mnml,%@'é"w] ilasnndnasiannmnaives
tumor necrosis factor (TNF) ﬁuwnndwﬁwﬂnﬁiu@ﬂwmﬁo mMIdns ludainaassuazmsdnsnsndin
19 uwraslitininuanniin Seflunumandglunmseuqunsriamsassdenl$veluszuuyszan
(neuroendocrine) mmsnﬁuﬂv’dmwéﬁ TNF uazaanizHauuisannlsauziss (Lissoni et al., 1994)

m‘s?m‘mNamm@mmiﬂfmLﬁyd‘luﬂuﬂuﬁuﬁagaﬁwulu&@fﬂ@aaa Taswuin ;Eﬂmmﬁaﬁl“ﬁmm
Tnflusaudrsiinoiu vasimingafianas (weight loss) 1nnnin 10% fiszuzina 3 1dow osnin uazwy
32@U TNF aaiasadatalnusan (Lissoni et al, 1996) Iumm:ﬁ's’]m’mmﬁ%’ymoﬂaﬁﬂﬁaUgﬂLLuumiziw
(randomized controlled trial) lugihouziisnfiadng g annd 500 aw wisuifisunsliiaannduiiniunis
Sndhaafithtaniesiasnmn Aunmsshmdoefidausymiesvanmudng wu’hmju‘ﬁllﬁmaﬂﬂﬁu
Judednsnuamstafsatosniilubes manalunszgn (23%) Toglamznmzinsadand
(thrombocytopenia) (15-22%) NIZNBNWAT (21%) nMazihnaniay (20%) Rudaszuudszaniuanuian
(11-17%) Rudawala (7-8%) Rudala (3-6%) WuT19 (alopecia) (8%) Aawld wia aniduu (8%) uazriasine
(diarrhea) (6-14%) (Lissoni et al., 1997; 1999; 2002) Fsmsanenmytnatdssasnadunannmsiues
QIRIELERE swdunalnnssangnsiianizauguesaanlniin 1w msfigniairsnsaiden (thrombopoietic
property) Bsfiganlunsanaimainaaidand NaﬁﬂgaLgﬂaLmaﬁﬂszmﬂ (neurotrophic activity) figaeilasrin
apoptosis VaILTARLIZEN %aﬁwa’Lumsa@ﬁmias:uuﬂxmw%’ummjﬁﬂ wazmIaa TNF G97iaaanie

NONWIAI Lo
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gnivasaailniinlunsinnisaausnasvasungs

ﬂafgﬁ'uﬁ%é’ﬂgmﬁuﬁumﬂumiﬁuﬂy'dnwsLauImﬂuaaLsnaﬁw:L%a (oncotatic) VoA lniiu lag
mIansluraaanaaad 1w MCF-7 cell line ﬁiﬁﬁ]']ﬂﬁ']%ﬂﬂh%@ﬂﬁ&lﬂaﬂ (pleural effusion) maaﬁ%@oﬁlﬂu
VZLTIANUUITBLILUZANAIN (Metastasis) wuinamn Infiudgnigusimsutdavaimas NS wIBLTAAT
\i"g apoptosis WAz SUEINN TN TR BRI TAS LSS (metastatic cell) WONINNHNL TEauANIT T a Y
mI‘nﬁuﬁ 1 nmol/L iauﬁumﬁﬁﬂﬁhgm CMF (cyclophosphamide, methotrexate, fluorouracil) 1%‘11%’1@1“7'1'@‘%’1
nUnd sansasudimsutaiiasaadle MCF-7 cell lines lafuszdnsmnninmslfwanInfiuviand
taLAea 9 (Blask, 1993) %aqw‘ﬁumsﬂ'uﬂy'aﬂm,auimawmﬁmﬁa was Mnangraaniinuzis (cytotoxic
effects) Bagium InfindsiimaansussiuduluuzSofiodng 1w u59@mes (melanoma) w3939y
(ovarian carcinoma) vziS9luszuuyszann (human neuroblastoma) Lf‘tﬂmﬂﬁ@iﬂ&lﬂ@ﬁm’% (pituitary tumor)
NZLSINABILFL (larynx carcinoma) Wg139%89U1N (oral carcinoma cells) Waz dzi3insziwizdaanie (bladder
carcinoma) 1 udn (Vijayalaxmi et al.,2002)

HansAnsluan Spaudigals meta-analysis 289mMATBNWARANLULFNLAZAILAN T11UI% 10
nsfnmn Almsldwminfuhuiumsinmunasgiudugludihounss laonmsdnmdulnglduumamm
Tnfiulugns 10 89 40 Dadn5u uazliuuniudszmusuazassnadus wui walnfiuaannudeswass
L%U%%}ﬁnm 11 (one-year survial) 6 34% (relative risk: 0.66, 95% confidence interval: 0.59 — 0.73) LLag
Vl,sjwmwmummﬁw,ﬁmﬁ;mmmnmﬂ*ﬁmm%ﬁu (Mills et al, 2005)

athslsfiony msansmanuadilElunsiiassfluy meta-analysis aananaananlsanenunalu
wsatnedioany waedslidmsfinsfivnmaSsuifisuiveneen wazldmaunla Sedadasinsanenly
L‘%aaﬁandwaiugﬂLmumiﬁnmﬁ'mmmumnﬁoﬁu nanfa sanuuuliiimsdasnuanududesluniise
nadfin laanmsldnisgu nsunta wazdSuufisunstugwaanuszswafiuandsiusasuan Infin
‘sw"ﬁz\‘ﬁg@qaﬁmaﬁadﬂﬁﬁamiﬁﬁé‘nﬁmuﬂugﬁﬁiiw (objective) uaLINld 13U TEAUAMNITNTUVBIWA LN
fn uaziwunve ladluzaanarirnn

J =) A' =)
zmﬁmaammfw%u’lumimuqmmw%m
NamaaLuaﬂiﬂﬁuluﬂﬁsaﬂmma“ﬁ”ﬂaLﬁmmnLﬂﬁﬁwﬂ'@ﬁmiﬁﬂwﬂumjugﬂawu‘%&sw:uwiﬂizﬁnﬂ
%amﬁ%’smmﬁﬁnﬁ’lﬁm’:‘quLm:muqu Iuﬁﬂmmﬁmmmmsﬁﬂm WIsuiounsInEnasLaiinge
wiaT1&I N Aumislfiuaninfiuiindis wonenuemyinfoaiasasededisiaglunguildiuanin
A . . = A ° v & o [ X =
flu (Lissoni, et al., 1999) Fuwminfiugnilfidunsinsuuy dszaudszaas ludihouzsze:
' ' ' = 2 & Aa o o«
uwinsznelulssweuanauislulszmeglsl adslsfionw nisdnsmanuendnonuludagiuie
=2 A A A . = = L A A e o A v & o a 2 '
nmsdnEn kidmIUnda LLazaaulwzyLﬂuﬂﬁﬂﬂmluﬂqwmpwmnmmﬂu mmmwmsﬂnwﬂuﬂqu
{ { ' o { a £ @ a .
dsennidugnuanadanly LL@ﬂ%EﬂLLUUﬁm&J’I:aMmm% Tasawien st msUnDasadnie (double-blind)
MInugy uazliuufisuiuswaan tikalWuauw TN vaITaYa
HaawSeugmnwTiailuaandnanndangvedthouzss asnniduwaag@naziouns
ﬂi:’ﬁw%mwmﬁnmﬁ"lﬁwaLLa:mmﬂaaﬂﬁﬂumﬂﬁﬂﬁﬁwﬂ'@luﬁﬂw FIDIANTIPTHAZRAN LU TTIN G
[ A ° v =) A o [ Aa P & = [
tﬂiﬂ LAZERIFOLATM m%u@’[‘mmaaumsﬂinuuwaawﬁmuqmmwm@1umlmmzmummwlumssnm
V2159 B9 AN wamadmeiﬂﬁulumﬂﬁuqmmw%ﬁmmﬁﬂmmﬁaﬁfu ﬂa’gﬂ'uﬁl,ﬁmﬁzmuwalu

MIdau I(ﬂtlﬂﬂ"]’] é/ﬂdﬁlﬂﬂwﬂﬂﬁiﬁﬂiﬂﬁﬂlﬂdL?Ja’]I“/lﬁuluﬂ’ﬁLﬁNﬂ?i@ﬂﬂﬁuﬂd“ﬂﬂd&lu%d LRZAABINNTT9LAL
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Ao o Ad ., = a an o R a = ) a v &w
IMNLANUILUA ‘V]L‘EE]'J'T%’]‘L]&&JNNLW%JQRLJ‘I'IW‘E'J@]“IIG\‘]H‘]J'JF_J LL@]EI\‘JVLSJLﬂU1]ﬂ']iﬂﬂ‘]:l’”l‘ﬂﬂiﬁiLN%N@ﬂWﬁ@]'}%QMﬂWW

Falaoasalugihongui

mMsasanziszaunallninlunszuaiion
srauanudutulunasuwesswaIniulusimonssa 24 591w lagraldSUszanm 0-75 pg/mL
38 0-300 pmoliL (Vijayalaxmi et al., 2002) MiAnmdmlngAinnziaetnawaanvasgiholasliya
NARDU 125I radioimmunoassay (Frazer et al. 1983; Ludemann et al., 2001; Dominguez-Rodriguez et al.,
2005) L7% TANAFAUVDY Buhlmann Melatonin Direct RIA 01-RK-MDI (Buhimann, 2005) %30 ‘g@maauﬁuﬂ

naaan %uﬂgmmaauﬁaﬂmﬂﬁgﬂa'emLLuulﬁi'@ﬂ%mmLumIﬂﬁuI@ 835 double-antibody immunoassay

AIUNANNNITEY Kennaway G280 antimelatonin antibody laglddsuiszanms 800 UL dadatnouazen
RIEIGEY a1 radioimmunological assay ansalaszauan Infiulugag 1-81 pg/mL lawdl functional sensitivity

nl { s v ‘§/ a a o v Aa s 1 =Y
wia IwAdgafiaunInialdlszanm 1.3 pg/mL Iunuuisngkiauszgmanidvasganasauudazaiia 10

A A "o a & . . Aa
nagaumahanwlnalanuuiuinnelunsie ey (intra-assay precision) Uszanm 6.7% luameiiiinanu
LAHINITZRINNNTIATIZR (inter-assay precision) Uszanth 10.4%

midnsffinsiaszausesuannfiundsnniiiuaninfiulugundanusidduoms dulvaiu
msltwan Infiwnatielduaunau lasldiwalniinlusuwia 1 - 5 JadnTu wuszauaNULTNTUIILAN
Infiuludanaglugig 500 - 27,240 pg/mL Faannniwalndnwuluinane 27 - 300 wh (@197 1) 39
@, a Aad 9 o , A a v oA oA a
wihazmuninidersdinliagludrnganaseusaninianedla (Wufa 1-81 po/mL) udiiiasnndause
ansnavasuan Infivluamaiasnidrisinnsisenendfinudazauiinnuuandrani 99 — 63% (Fourtillan
et al., 2000) ¥ lAdas3ansnnuiduduluzg 2 — 10,000 i1 (DeMuro at al., 2000) lagld3tnInasey
1 9lundazanududu auldanuduiuluzrfiganasaumaninienedle luwnziinsdnmitazlwgihe
% a a a a ‘é 1 { YV v Q/ a v
FudszmuuanInfiuluawa 10 - 20 TadnTu Tsgenawenlseldueunay uszmiiienzidore
nagauudazaislfaliiodszanm 400 1n asniu AFAeneilasldganasay radioimmunological assay
azvhlRlganlddnadaudraann wazliwmanznumsdnmni
mAAenzsszauwalniiulasdd High Performance Liquid Chromatography (HPLC) Lu8n35wiks

Aa % . = oA o o ' Aa o A =2 & v A
73in3ld (Harumi, 2000) S9lfldanumatnnfiszauvasuminiiugs midnmitazdasiimianasey

(calibrate) 33M33ta3z9 wazlSuudsdTnMdanzdlilauasgrunawianld

NSAIIVIANILLATUADDNTLAT W

Lipid peroxidation LﬂuﬂszmumiﬁLﬁ@mﬂmi‘v‘hmﬂimaqahﬁu lasamzlagudszinn
polyunsaturated fatty acids (PUFASs) I@maggaamz %dwamﬁmsﬁﬁqﬁﬁ]’mﬂizuaumi lipid peroxidation Qﬂl"ﬁ/
LﬂumﬂﬁL(ﬂa‘iﬁaﬁﬂmmiﬁﬁmmmaaa%aam: Tag 8-isoprostane (8-epi-PGF2,,) 1w witslu F2-
isoprostanes 6‘5\1Lﬂuﬂg;umaaawﬁufﬁﬁimm%mﬁwﬁu prostaglandin (PGF2) waziiludadsaflddnsanm

(9o . L & i a X . .
4N Lﬁa%szq N lipid peroxidation nanuaniianlusane (Loeckie L, et al., 1999)

wenanit 8-Hydroxy-2’-deoxyguanosine (8-OHdG) %’@Lﬂuﬁa%‘?@éﬁﬁtﬁLLamﬁamiﬁ’lmﬂImaa?’m
DNA mna%a’émzﬁlﬁﬂiﬂsﬂﬁﬁ’%mﬁmﬁmau"lﬁnﬁmww: (specific enzymatic cleavage) %é’aa’mﬁawa’ﬁaﬁ:
i WiAaURRTe 8-hydroxylation T funibaiuaTadiu (guanine) n1alu DNA 2adlulanawuiaie
(mitochondrial DNA) uazlu DNA vasfhnfes (nuclear DNA) 1ugﬂ°lla\‘i DNA adduct (Cooke, M.S., et al.,
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2000) thasnniuamiiuiianuhgdanafial jizmeandiatuuszwuitdunid 8 uwuamiuiu

o A - . . A X vae, d 4 o & a &
FuriInnILa hydroxyl group (hydroxylation reaction) Lﬂ@l‘lluvl@ldﬂﬂﬂqm (E'}J‘Yl 4) AIUUNIILNAVBVBY 8-
OHdG 331Ju DNA adduct iwuldunndiga

0
N
HN)IP—« + TOH ——=
H NSy N

guanine

o]

HN . N\
J\,ﬁ”h

HO

C4-OH-adduct radical

9 oH
HN N\
S0

C5-OH-adduct radical

0 -
HN)E:N OH
H
H Nk\ N
2 N H

C8-OH-adduct radical

4 a J o s aaa a ] a
E‘.I.Iﬁ 3: LLﬁ(ﬂ\'iﬂ’ﬁLﬂ(ﬂ“]Ju"UBdal&W%‘EﬂJﬂﬁLUﬁﬂ’lﬁuﬂ’mﬂQﬂ’iﬂ’]ﬂ’]’iw]&l‘lﬂ%}vlﬂ@‘mﬂ‘ﬁﬂ

(Hydroxylation reaction) Tag a%a‘ém:

MIATIIAILAU 8-OHAG 1unvanTuausalsiduarmianiany hiugasnimsiian1izaIaa

a o ' ' aa o Y a
aaﬂ‘ﬂL@]mul%i’lﬂﬂ’]ﬂﬁnﬂa’]L‘ﬁ@l@n\‘]6] ﬂ“ﬂ']iﬂﬁlaflﬁiﬂiﬂaiq\‘] DNA I@]ﬂmﬁlaaaiz

13197 1 auwan Infinlwidea nasanlduainfulusuadnsg

Study il%’lﬂl,tazgﬂ!,mu‘ﬂm TEAUAMNLDIND LT RANLLKG
wanlniti WAENFIFA (pg/mL) 1287 Db SEAUAMNLDNDY
‘[uwma&ngdqm

Epstein 0.1 to 0.3 mg daytime Normal nighttime levels
DeMuro et al. 2mg oral 2175 + 1645

4mg oral 5766 * 2731

2mg IV 96,850 * 55,024
Meeking et al. 5mg oral 1638 = 61.9 At 30 minutes
Kovacs et al. 3 mg oral 4,701 & 6415 (range 940- At 60 minutes, 28 fold

27,240) variation among subjects

Vakkuri et al. 100 mg oral 108,750 (435 nmol/L) At 60 minutes

Waldhauser et

80 mg oral in gelatine

6,300-54,000 (350-10,000

60-150 minutes

al. capsule normal nighttime levels)

Aldhous et al. 2 mg oral in gelatine or 3-4 times 30-60 minutes
corn oil

Wei-Li et al. 0.5 mg oral 480-9200 (2-39 nmol/L)
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anudasanavasuailniin

walnfiugnihanfnsnideneediinadeaiedisannnit 40 1 waelidszifnnudseadslumslsia
Tunsnddin uaziimmesasfivingmslus=auidounasn (acute) 509L80UNTH (subacute) 50913850
(subchronic toxicity) 3059 (chronic) uazldnaliiiauzi39 (noncarcinogenicity) vL&i‘lJiﬂﬂgﬁ?LumIﬂﬁuﬁfm%f
LﬂﬁﬂuLLﬂaaﬁuﬁnim (mutagenicity) luﬂﬁdﬂidiﬁuL&Jmi‘ﬂﬁuaaﬂﬂﬂ%{ﬁﬁuﬂﬁﬂﬂsUuLLﬂﬂdﬁ%fﬂﬁﬁJ
(antimutagenicity) UALAUNNTVENDAIVDILTAR (antiproliferation) (CAS No. 73-31-4, Technical Resources
International, Inc. for NCI, 1996; National Toxicity Program, 2001) msanu lugaInasas awsaivnae
anfivhidainesasane (LD50) usawas 50 'lef UAZNIANENIUIAENFITI 800 mgrkg luny nazd
wa wazgwa fliwoanaudufiz (Viayalaxmi, 2002) saumsdnmluanlinuainstrafoslunsldivaln
finawia 1-300 Fadnsn wazldwuemithadosiPewsesmslnas infivawa 10 Faansu Huwaa 28
% (Sebra et al., 2000) ufislunisldiuminiiugatia 1 nFuduiaa 30 Fu (Nordlund, 1977)

pImafsasua infiuiifinenusulnganfodesivgniawsziv laawiznsldolu
Lanasin SerhliiRnenmssuas sewnay uazdIuan (Rogers et al., 1998) atn9lsAau MIANIEI
IngjludhouzFeinliumIniunlunmnasiu ieanaimsdrafssdsnan smaimsdrafeemliug
Afrornulunsldiuainiu ldun tradss: wewlinay fn seaoifoinszimnzaims duse (Malhotra S,
et al., 2004) 31NTIL9% meta analysis ﬁy'mmﬁﬁnmlugﬂa puziS9linunsnuenIdfsssaaualn
fin udlunsdnenszazemilfiumIniiuawa 20 Sasnsu (waanile 5T (Lissoni et al, 2003) ln
yazidsaiumslfwninfulusinagaiequindalugnds 1,400 au drowanInituwe 75 Tadniuiuss

asaduwna 4 T ldwunonuermstrades (Siman, 1993)
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‘:I ~ ada o
UNN 2 FLLUYUIDIEY

zﬂl,m‘umﬁffﬂ: Randomized, double-blind, placebo, controlled study
A0UNTIN5398: ISanenunaiueIung Anzunnemans uninensevaunin uaslswenuIsTanLk
9agGnaIn13@N®A (Study endpoints)
9agAnan (Primary endpoints): Lﬁaﬂsuﬁummﬂ]ﬁuﬁmmadLﬂﬁﬂﬂﬁml,a:qmmw%'i@11%5‘7'9\1
1. miﬂ(ﬂvlmﬂi:@ﬂ (bone marrow suppression) %dluﬁﬁ?ﬂuﬁd ﬂ’]’JZLﬂgﬂLaa@Wi’]
(thrombocytopenia: LnaaLdaataunn 100,000 cells/mm’) Mazidiaidana1a6
(neutropenia: WatRaau1iasndn 3,000 ceIIs/mmS) LR ﬂTszLﬁﬂLﬁa@LLm@iﬂ (anemia:
hemoglobin %azni1 10 g/dL) I@]m:ﬂsuﬁunﬂﬂ%ﬁau@ﬁw%’umﬁﬁﬁﬁ'ﬂ
2. AzWauwii (cachexia) ansfls TNntNEIaAININNIN 10% vasiwiindInawsusUMs
S mMolugiana 3 Wweauvasnssuaiithta Iﬂm:ﬂiuﬁunnﬂ%ﬁaugﬂqﬂ%?mﬂﬁ
1110
3. Wwdarzuulzamiuauian (neurotoxicity) naNsdy gaLFuIzULTUANNIANNTaNaINT
71 lasFamsmluszauthunans sude snniviewiniumnse 2 muinusives CTCAE
version 3 (a1msmsunInmsliuan e wiadia uadslisuniuiatasdssnie)
4. Wwneale (nephrotoxicity) HNNBH9 32AL serum creatinine RNTuINNIN 0.5 mg/dL Va3
izﬁuﬁauﬁ'w%’umﬁ'ﬂmi@mzﬂsuﬁunnﬂ%ﬁaugﬂaal%'umﬁﬂwﬂ'@
5. Aweawala (cardiotoxicity) wanpde Jennimdarneuniin iinfie New York Heart
Association Functional (NYHA) Classification 20U 2
6. eAzuUUgUMWIIATINTBIRIBNSI (FACT-G) Raduannnin 10 azuun Tagaz
Uszidin 4 033 A newsumsinmndiaeiithda usssznineiumssnmdeiivha 7
cycle 2, 3 LAZRAIIUMITNWI 6 LADt
987799 (Secondary endpoints): el iunInauauainasnzsIdansne
LR NFTIAUERS IT0d
1. iy saaUawasUaINzSIdomss e aaiitia Lfia;‘ij”ﬂ'mvlﬁ%'umﬁ'ﬂmﬁ
cycle "71' 3 uay 6 lasazdszifiunsaauauadin complete response (CR), partial
response (PR), stable disease (SD), progressive disease (PD) AU ATV
Recist criteria
2. anarzauanududusaua lnfinlunaraun Lﬁagﬂwlﬂw%’umﬁ'ﬂmﬁw
e o Isswenuna leaifiudaegnaden cycle az 1 a%a tHus I 4 cycle
F3datnaiden 4 a5 # axfiudagnanansin 2 A% (T291781 20.30-21.30) uaz
151 2 a%9 (1291787 6.30 — 8.30)
3. anatarsuanudutwaswa Induluians Lﬁa;jﬂmm"fﬁ'umﬁ'ﬂmﬁm
Wwie o lsanenuia LLazﬁaszMNﬁ%'umi%'ﬂm%%aa@muﬁmmUgﬂmuaﬂ
Tagastfiudagnesinans cycle ax 2 A5 (WaalaALLEauas 2 059 ndigihe
ﬁm%'mmﬁﬁmmjﬂ'muaﬂ) Tagifusaghaimelunanaisiu Ane 30 W
LAz 60 WfnassuUTzMmua Iniin

MRG5080037 17



4. amaadSunas MDA lulfaa way 8-isoprostane (8-epi PGF2,) luilaaniz lasiAuanasing

A &
LADURT 1 A3

NIATRIUINWINAIDENI (sample size calculation)
WesnwIdehlanyAgnu wazagdnineadasmauauyagnulasnaomuly midwasiw
dadnldifannanua 120 au laodl 40 au dendunisinsaanialdmsins@nmlunfigaiudas

a

amﬁgm"l,ﬁ”l.aj@imh 80% v\é’ﬂmi@‘hmm‘um@éﬁasm%uagjiﬁmwumaaumaaﬁameﬁmadé’umigﬂqm
Famansoswunldidn 2 dnwoe ldun daudsninie (binary variables) (filasuardudssadsznn
(categorical variables) ‘*?'imumsaqmLﬁaa@ﬂ'nu%’u%@u‘lumiﬁﬂmmmm@ﬁaashm Wasannlisansam
ﬁagaé”wﬁaﬁoé’mwmﬂﬁ@ (incidence rates) #nTuLAazLIzIANYIRILLTIALTzAN LA LW AzUUUANY
EuLLN“UENmﬂﬁ%JLﬁ&ImW Common Toxicity Creteria Lﬂuﬁu) LLazﬁ?LLﬂi@iaLﬁad (continuous variables)

a a > 1 g
lasfinoazduaasdaluh

Mé'nmsﬁ'mammmmﬁms.i’mﬁ’m%’m;mqamaaﬁ'auﬂsw%mﬂ‘lumsﬁgaﬁamﬁgﬂuﬁ 118z 3:

é’(m%'uéﬁLuh'ﬂ'imﬂg@ﬂun’mﬁ’m’sfumm@ﬁaaﬂ’mLLﬁ(ﬂﬂ%ﬁMﬂﬂiﬁ 1 (Machin et al., 1997)

{21_a/2 \/(1 " (P)ﬁ(1 _ ﬁ) + 21_6 \/(Pﬂ:1 (1 o Tc1 ) + Tcz (1 - Tcz ) }2

m= Aun1IN 1

@S’

e

m = ﬁi'lmuéhaziwlumjumuqmﬁ"[ﬁ%’uLﬂmmﬁﬂ']ﬁ'@ (lésuenaan)

¢ = dasmuvasitmudmailunguildsumsnmndouminis @ =2@flan= @mwden=
2m)

T, = ag@ﬂﬁﬂnaaéhLLﬂiﬂ"ﬁmmlumjuﬁ%’umﬁ'ﬂmﬁamﬂﬁﬂwﬂ'mﬁmamuﬁm

Aa o

T, = g@ﬂmlmmLLﬂiﬂﬁmﬂlumjuluﬂQwﬁ%’umﬁ'ﬂmﬁaUmﬁﬁﬂﬁ'@ua:mmiﬂﬁu (WA 10 LAz

q

20 JaFnIw)

_ T+

T = 1 (PZ
1+ @

0=T,—T,

oL = srAunEEag Mnuatin 0.05

B = anhaziduvasnssauiuauyfgiuniaian tvwualin 0.20

dmsugaaiaweimslaislszasdvasaiidide

midwnrmnadaisazdmmlaslfoinstiafsamaniios 2 oiia fe mInalunazan uaz
iwiinaennnin 10% wasimindinensieiithda Lﬁaoﬁnmﬂuqﬂq@ﬁﬁé’nwmuﬂugﬂﬁﬁu (objective)
WaLIA be LLa:ﬁﬁaQaaﬁumgumﬂmﬁ%ﬁﬁNmmi’nﬁumimﬁU%LLﬂamﬁﬂﬁmaﬂﬂﬁu
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Bone Marrow Suppression

8a31n131fia Bone Marrow Suppression Tungufiiunisinmeisiafiindaiiesagindos (1

T
Urzsumsninsguadisuesindds) i 0.8

T, = 9931N13L7a Bone Marrow Suppression Iumjuﬁ%'umi%'ﬂmﬁ’aymﬁﬂwﬁmmumﬂﬂﬁu

(2119 10 uaz 20 Aadnin) Minddudasnsigailyinnu 0.5

T, +Qn, 08+(2)(05) o

TT =
1+ @ 1+2
d=T,—T, =-03
o =005 lde Z,_, , =1.96, B=021ldd Z,_g =084

Waunudrwniiteeiasluaunif 1 szdasldduwaudratanguazlitesni 30 au mudenld

FUIUAI8819 40 ﬂu@iEmaq'wms%’nm%a’lﬁﬁwé’amsﬁﬂmvlﬁmﬂﬂdﬂ 80%

WIRWNAIAANINNI 10% VDIWIARNAINDWIVLANINIA

dganmufatnindsaunnit 10% lungunisumssnmedefithdaiissadiudon (3n

Ry
1]

Uszaumsninsquadisuessindd) whiu 1.0
T, = dannafaintindaaunnii 10% lunguniumsinsdadidauszwalniu (e
10 waz 20 Hadniw) NinITudaanaRgasiiriniy 0.8
T, +Qmw, 1.0+ (2)(0.8)

T = =0.877
1+ Q@ 1+2
0=T,—T, =02
o =005 lde z,_, , =1.96, B = 0.2 lden Z, =084

dl' 1 a 6 d' U VYo s ' 1 % 1 =) v
Waknuawiniiaasasluaunisn 1 a:maﬂmwmumamonquaﬂuuam’n 28 au MIRanls
FuIna28819 40 ﬂmiEm@:umﬁ'ﬂwﬁﬂﬁﬁ’]§'an’13ﬁn1:n"l,é1”u'lﬂﬂ'j'1 80%

o a

a & [
ﬁ'\‘lﬂﬁ'ﬂﬁgﬂﬁ!(ﬂ: NIIADUAWDIVDINSLIIADNIIINDN

T, = 90 3NNINDUALDIVBINLLII (complete and partial response) YNy 0.15 1uﬂa;w°7i%'ums%'nm
aeLadindalngdasnaden (Lissoni, 1999)

T, = 903INNINDUAKDIVBINZLII (complete and partial response) ﬁﬁaamsﬁgmﬂumﬁ%’aﬁwﬁﬁu
0.4 IuﬂQMﬁ%'unWi%'nwﬁﬁamﬂﬁﬂwﬁml,a:maﬂwﬁu (W19 10 ez 20 YANTN) (Lissoni,
1999)

_ T +Om 0.15+(2)(0.4)

T=— 2 - =0.317

14+ @ 142
d=T,—T, =025
o =005l Z,_, , =1.96, 3 = 0.2 lden Z,_p =084

WWaunuaIwNeasaluaunn 1 a:é’faﬂ%ﬁwmuéhazhaﬂa;ua:vl&iﬁfaﬂﬂdw 38 au nmstRanly

FUIua28819 40 ﬂmiaﬂfojwmﬁ'ﬂwﬁﬂﬁﬁﬁé’dmiﬁnmﬁﬁaqmﬂﬁ

MRG5080037 19



° a

a e aa S
a4 uaaea: am’m’msammm‘l%sw:nm 11

T, = 8953700 TIAluszuza 1 U Wiy 0.2 Iuﬂa;uﬁ%'ums%'ﬂmﬁaﬂmﬁﬁwﬁ'mﬁmazmLﬁm
(Lissoni et al., 2003)

T, = 895 IT0ATIAIUszuzIa 1 T ﬁﬁadmiﬁgmﬁumﬁﬁ'ymmﬁu 0.6 luﬂﬁjuﬁ%'umﬁﬂm
@ A o @ a —_ Tc'l + (PTCZ
meoaditauaziuanlnis (U 10 waz 20 mg) (Lissoni et al., 2003) TT = ——————

1+
0.2+ (2)(0.6)
= =0.467
1+ 2
0=T,—T, =04
o =005 lde z,_, , =1.96, B = 0.2 lden Z,_p =084

WannuaIwIAaasaluagunIn 1 azﬁaa‘["ﬁﬁ‘hmué”samqﬂﬁjmtvlsjﬁaymfw 17 au mIaanld

FUIua28819 40 ﬂmiana;wﬂﬁ%’ﬂm%ﬂﬁﬁwé’amsﬁnmvlﬁmnn'j'] 80%

ﬁﬁnnﬁsﬁﬂuammmmﬁqaziwﬁm%’mgmqﬁmaa(51'1Lujwimﬁaﬂ%msﬁgaﬁﬁuqﬁgn%ﬁ 2
ANTUAILUTGADLEY NHaINIUSHUNIUNANTENUIERINIMITNBNGILLIRRDN LALLNAN INAURD
2U1Q (10 WAz 20 AANIN) g@ﬂumiﬁ'}mmmm@ﬁaaﬂwauamluammsﬁ 2 (Montgomery, 2001)

2
nD 4
® 2= > FUNIIN 2

e
D = W HeasnIaia lunWLRUANBIULLANTE (operating characterictic curve)
uaadlugud 3
D = mwmeehas:%dwmLaﬁwaaﬁ;ﬂqamuawagm fdlaamnunansdrafidnunni

D awy@g winazgnifias (@aun1Ih 3 uaz 4 wih 37 deznaw)

(V)
1

a"wumn@u%’nmwﬁﬁu 3

dusrwdssuwinepuluaagdouauydgiu (madlinmudnuiaiazldaiszanaung)

Q
I

lasiwualdanuiaadulunsdfiesauyfgiuine wis haansne (power of study) litas

131 0.80 (1-B) fisrduamnuidons (o) Winfiu 0.05

dMIVINYA: ﬂ:Lmuqmmw%%

D= ﬁ’]‘lﬂ%(ﬂlﬁﬂ’l’]&lLL(ﬂﬂ(ﬂ"Niz‘lﬂ’j’Nﬂl’]LﬂaEl"IJE]{]ﬂ$LL%%QMﬂWW%%@]ﬁﬁE]Gﬂ’]Sﬁg‘ﬂﬁaii’]G‘IIE]U 10 ALk

AN
O = mﬂh:mmmaammﬁmmummg’mmaoﬁ;@qﬁﬂumuqmmw%"‘mﬂi:mmmﬂ Winnu 10
AL (Ratanatharathorn, 2001)

AINU
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n(10)

=— " =0.167n
2(3)(10%)

Lﬁal,ﬁan"uu'mﬁ’mzmmjmz 40 aw a1 [ a2ldvinny 2.89 Waswannmwedinanwasianizlu

3U7 4 71 & = 0.05 9z 1-B > 0.80

'_-gg =3 T -
i 3% ¢ NS
P N\
g . N\
IZMNNN
? ] — ;?‘52 \ ‘\
o R 2NN
- LRI R
R NN

¥ = numerator degrees of treedom, ¥, = denominator degrees of freedom

gﬂﬁ 4 nWdLinanEIzIanTz (Operating Characteristic Curve) 189 33lazhaNNuls-U5% (370
Montgomery DC. Design and Analysis of Experiments in Design and Analysis of Experiments, 4th, John

Wiley & Sons, Inc., 2001, pages 647)

m%‘ejué’ﬂ'maanéu%‘nﬂﬁ (randomization of treatment allocation)

@y A o & = ' I A AR a A A a o

;dihsmL°1nmmmm‘sﬂnma:gnqﬂv\ngﬂqumqumanqmﬂﬂm uaIndin 10 w3e 20 Hadn3w)

wua A . . . . a = 4 s 1 > v v J
1ae/143% mixed-box randomization W& stratify aNTRaU8INLTI TITHR (code) PBINIFUMBE9ZEINTU
muldsunsuaauiitaaslasingdalszsnlassmAsoarsnin lalusastlandin wazazliNgsngrnIngd
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WIOLYINNU 2 "ufa Iuanatdin ’l,%t,amuaua%iuwﬁmﬁaﬂﬂdﬂ 50% sXNTOLARAW 1A L
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I'd U - . -
mmmmstmngﬂ’as.laanmnfﬂsami (Exclusion criteria)
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Uszdin

fuzSeunnin 1 ol

a = £

Nﬂ']?ﬂi:?]']ﬂ‘ﬂaﬁ&l:lﬁﬂvl.ﬂ HNIBENIN]
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Screening Day 0
(at OPD 8)

1L

Patients with new diagnosis of lung, breast,

sarcoma or head and neck cancer

b

Screening for medical history, physical exam, laboratory results

Consenting

Follow the standard treatment

| Eligibility ‘ |:> |:> of the hospital
|:‘> Collect baseline patient information and QOL
Yes (This can also be collected on the day 1 cycle 1)

Start on day 1 cycle

Hospitalization 1
(day1 cycle1 at 5E ward)

Q28 days

Hospitalization 2

(day1 cycle2 at 5E ward)

Q28 days

Hospitalization 3

(day 1cycle3 at 5E ward)

Q28 days

Hospitalization 4

(day1 cycle4 at 5E ward)

Q28 days

Hospitalization 5

(day1 cycle5 at 5E ward)

J_1 28 days

Hospitalization 6

(day1 cycle6 at 5E ward)

L1 28 days

(ogaoed uo bw gz ‘Bw g} uluojejdw) bBnup Apnys ayj aye

6-month follow-up visit

(at OPD 8)

L | I I

physical exam, laboratory, AE, MLT b,s,u

+ chemotherapy treatment

physical exam, laboratory, AE, MLT b,s,u & QOL

+ chemotherapy treatment

physical exam, laboratory, AE, MLT b,s,u & QOL and

tumor response + chemotherapy treatment

physical exam, laboratory, AE, MLT b,s,u

+ chemotherapy treatment

physical exam, laboratory, AE, MLT s,u

+ chemotherapy treatment

physical exam, laboratory, AE, MLT s,u

and tumor response + chemotherapy treatment

physical exam, laboratory, AE, MLT s & QOL

gﬂﬁ 5 Diagram of the trial for sarcoma and head/neck cancer patients

AE = Adverse events, MLT = Melatonin, b = blood, s = saliva, u = urine, OPD = Out patient department, QOL = Quality of life
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Screening Day 0
(at OPD 8)

1L

Patients with new diagnosis of lung, breast,

sarcoma or head and neck cancer

Screening for medical history, physical exam, laboratory results

Consenting

Follow the standard treatment

| Eligibility ‘ |:> |:> of the hospital

|:‘> Collect baseline patient information and QOL
Yes (This can also be collected on the day 1 cycle 1)
l Start on day 1 cycle
Hospitalization 1 physical exam, laboratory, AE, MLT b,s,u

(day1 cycle1 at 5E ward) + chemotherapy treatment

@1 - 28 days

Hospitalization 2

physical exam, laboratory, AE, MLT b,s,u & QOL

(day1 cycle2 at 5E ward) + chemotherapy treatment

Q21 - 28 days

Hospitalization 3

physical exam, laboratory, AE, MLT b,s,u & QOL and

(day1 cycle3 at 5E ward) tumor response + chemotherapy treatment

J_121-28days

Hospitalization 4

physical exam, laboratory, AE, MLT b,s,u

4 444

(day1 cycle4 at 5E ward) + chemotherapy treatment

J_121-28days

(ogaoed uo bw gz ‘Bw g} uluojejdw) Bnup Apnys ayj aye

‘ Follow-up visit 1 (OPD 8) | |::> ‘ physical exam, laboratory, AE, MLT s |
Q21 - 28 days

‘ Follow-up visit 2 (OPD 8) | I:> ‘ physical exam, laboratory, AE, MLT s |
Q21 - 28 days

‘ Follow-up visit 3 (OPD 8) | I:> ‘ physical exam, laboratory, AE, MLT s
J_L21-28days

6-month follow-up visit I:> physical exam, laboratory, AE, MLT s & QOL

(at OPD 8)

‘uonaIasip s,uerdisAyd ayj uo paseq pabueys aq ues uejd Juswjeal) ‘puodsai Jou saop juaijed ay} j|

Eﬂﬁ 6 Diagram of the trial for lung and breast cancer patients

AE = Adverse events, MLT = Melatonin, b = blood, s = saliva, u = urine, OPD = Out patient department, QOL = Quality of life

Patients with breast cancer will receive chemotherapy at OPD for all six cycles. Only MLT from saliva will be collected.
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wanlnituuazauaanfils iwnsansn

U580 General Drug House az1a5ugnaanuaziuat lnfiuluawia 10 uaz 20 Sadnsn Geasld
nARS ARGl lot lRganuwinsAne TagasdinsiufinSufinga LLa:’a'u%ma'lqu'?LﬂmTagaﬁw Hiheaz
Sudsemu wan Influndosnaoniuazess  assas 1 wadga lunanieusen lasszyldidunangs 21.00
w. tHuduly LLa:ﬁmuﬂlﬁQﬂaﬂﬂ’uﬁnnmﬁLL‘u',uauﬁmmaa%‘uﬁi:mumnni‘u aldlunsdwiennig
LETIAUARAS

Lz Tuusnueamsseiitniafilsimenina u cydle 7 1 - 4 FadwSuflafiudatadenrin o
dsunanldeiu 19.00 w. Lﬁaazvl,é"lsjiumu;jﬂaﬂumnﬁuéﬁaﬂwmﬁawé’amn%’uﬂszmum (Uszunos 1

T2 L UIRAINITULTENUEN)

RULLKBNNTSNENA AR aaaERaDINELT
Wil puz St IanEna IS umssnsdse it damunuusnwmssnenaaslsswen e
uaiuns lasdihodudiuRareudlfiadumsinmdisiadna WM TSN EU e]lus:%'jﬁdﬁagiu
l3swsnuna anuEnimainsvasgias Neanduavasmasnm el
1. wz153teawiia non-small cell lung cancer 3zuz IIl, IV lé30ENgaTNA331% AUENTNITNIN
sasaludt
a. PE regimen 1U3znauaag cisplatinum 75 mg/m2 D1 uaz etoposide 100 mg/m2 D1-
3 1vnn 3 et [uduannadu 4 cycles ﬁww%’uﬁﬂmﬁ‘l“ﬁﬂ%ﬁmma
b. Paclitaxel and carboplatin regimen sznauey paclitaxel 200 mg/m2 D1 wae
carboplatin AUC 6 D2 T#nn 3 qaw {Hudwaunadu 4 cycles a%m%'u;jﬂ’mﬁl‘*ﬁ
ANTNTMY UseNURIAN K098l
2. UIFEBUITHZUNINTZANY
vlé’%’umgm FAC %Gﬂi:ﬂauﬁm 5-fluorouracil 500 mg/m2 LR adriamycin 50 mg/m2
W&z cyclophosphomide 500 mg/m’ D1 TWvinenunn 3 dland \Hudwannadu 6 cycles
3. U SIATHELAZANABTUZUWINIZANY
§AINIATZINAB cisplatinum 100 mg/m” D1 33wy 5-fluorouracil 1000 mg/m” D1-5 1
wWnunn 4 gl §NUAUTIEY 6 cycles
4. wxSaflaafeiuszasunsnszany
é30 adriamycin 50 mg/m2 D1 924N ifosfamide 2.5 gm/m2 D1-2 39uNU mesna 60

% of total ifosfamide dose luudazin liwnsnunn 4 Fa1w 1urunafu 6 cycles

[ A A v Vo
mM3snmdu 9 NRthalasy
= nly & . . a A s A ada a

mdnsiduiuy intention to treat MITNIBUY azldTunuanazunduwiimndzamigus
Athprasmibounifing Mmadmangimaad ancunnemaaiumInaasrauunin lasdisazldiuns
U a { v a ' 1 “/ v A
ﬁa\‘iﬂummiﬂﬁu‘lammU%I@lﬂmﬂqw ondansetron 16 mg IV 374NU dexamethasone 10 mg IV TUazAWI
avtlutnldouaiinde sndudihouniifrsuazinoszozuninizany usnilaibaioinuizos
uwinszany f19zld3u sngduondansetron 24 mg IV 387U dexamethasone 10 mg IV Juaznitinislugaaf
ldeiafithda uazgthennauazldiue plasil (10mg) 1 1ia 3 nm‘l,mzwha"ﬁaaﬁ;Eﬂ'magﬂiawmma T6E

alwnavlusudszmudaninmduial 5 1w Lﬁamimwmmiﬂﬁu‘lﬁmﬁﬂuﬁwgﬂmﬁmmiﬂﬁﬂﬁmﬁml,
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annIzwivegliaweng a"ml,'%'aowaﬁ'ml,ﬁmL‘%f'aamsn@vlmngﬂ ﬁ]:sl,%mmzﬁmﬁmﬁam’nmm:muﬁﬁ“ﬁa
vsivinsin 2211w primary prophylaxis lu;‘ij’ﬂaﬂ“?ivl,mﬂﬂﬁﬂruumﬁaoLﬁmﬁaﬂmnﬁﬁwﬁ’uﬁw (febrile
neutropenia) a2 lifimslgenaulalumstlasiunsenanatnofios 1w o1 amifostine 1iludn
m‘sé’@%u‘l,aﬁ'nmﬁuzJLﬂﬁﬁﬂﬂ'@gmﬁaam%amu%ua%iﬁuqaﬁﬁwaaLLWﬂﬁﬂé’dmﬂﬁﬂszLﬁumi
aauanaddanssnsmaaiiintalutiiusndanas 3 cycles luﬂiﬂﬁgﬂ’ﬂaU"L;i@lauauawiams%'ﬂm unng

013000 FR1UTULU RIULKNINNTINEN LT AN AN VRN ZRY

N130329INNYUAZNIINTIINWABILUJTANS
dihafdhhumsdnmazldiunisaaiime uaznsarmekes JuanauuuuunwnIgus

Y A ve A o o = a |4 P v '
E‘L]'JEl'ﬂvl,@ﬁllLﬂllll'ﬁ.l@]“l]E]GI?GWEI’]U']R?I?%Q?%‘V]? (139N 2) VL@LLﬂ

N15ATIVINY
%ﬂsuﬁuﬁau@ﬂm%’umﬁﬂm LLaznﬂﬂ%'aﬁQﬂawﬁﬁumﬁnmﬁaﬂmﬁﬂwﬂ'@ 1umiasialas
& o A Aaw o o a . . X o a A o
uwndlszdnfadseluFes sy (vital sign) A @Nuaulafia Twas samsmsla uas

amirnd) nin 7INHI8INMIILRZEINNIUEAIDU JINNANIN Iz uwINL JURvIn s lnens

q U
v a

TaRgsvealintadasz Uy e]maaQﬁwmmﬂmﬁmiﬂsnﬁmaa Common Toxicity Criteria (version
3.0)

MIaTRINRaljians
zananauiheTumInm LLﬂ:ﬁﬂﬂ%ﬁQﬂqmﬁw%’umﬁnmﬁwmﬁﬁﬁﬁ'@ MUINLazLBLA
sasialuil
— Clinical chemistry @un total and direct bilirubin, asparate aminotransferase (AST), Alanine
aminotransferase (ALT), alkaline phosphatase, albumin, blood sugar, blood urea, creatinine, potassium,

sodium, chloride, bicarbonate

— Haematology leun hemoglobin, hematocrit, white blood count, red blood cell, reticulocyte count,

platelet count, differential count: neutrophils, lymphocytes, monocytes, eosinophils, basophils

— Routine urinalyses Teun appearance, pH, bacteria, WBC, RBC, sugar

MIANHUNTBIARAAAS-LNFTNAAAATVDINA INTR

MIANBUAFTIRUFNEAS-LNFTNAANFATUBILNA INAUAINNTATIIATEAL ANV T NI UV DI
Tnfinluwanaan waz siaans mafiudmeinadeauazrinany QﬂaammuLﬁﬂlﬁmminﬂizmmmwwﬂﬁmai‘
mamé’maumam%ﬂi:mmmaammiwﬁﬂug}”ﬂmﬁLﬁﬂiwmﬁﬁ'ﬂmaﬂﬁﬁnw lagvinmsiiudiatnifea 4
%1 80 cycle az 1 a%3 Ui 4 cycle Tsazmmualitivfinauszanm 1 Falumassudsmugn tiude
29198 20.30-21.30 §12% 2 53 (cycle 7 1 uaz 3) uaz udagafiaszans 12 32 luswds

) < { o & { 1
JudTEmuen Buhe 17291981 6.30 — 8.30 WK 2 AT (cycle N 2 Az 4)

1 Y Y - 1 v U L= )
mifnzylidihoiudsemumneuuen uazdudulyle aandunasia 21.00 w. Hudu
T wlwinwanvaansiuedfiindaudaz cycle azfmualwgtheiudszmusan 19.00 w. iivaldlims
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fuasnaina ey cycle sz 2 A5 (WioLaAuLIdouaE 2 A9 mn’iqjﬂwﬁm%’nmﬁ%uijﬂw
won) Tagifumatnainanslunanansin wassuUssmumanniin 30 Wl uas 60 wi# audey
WonING A AUMBIITRENE A ANANaRAY T@mﬁmawwﬂmﬁauﬁgﬂaﬂaJﬁULﬂﬁﬁﬂﬁ@ﬁm@ﬂasJ cycle a2
1053

%Mﬂu?m’mﬁﬁvﬁ%ﬂﬂ’ﬁaE]ﬂLL‘]JiJﬁ’JUL‘V]ﬂﬁﬂ (D optimal sampling) d2811/5un33 ADAPT II
(D'Argenio, D.Z. and Schumitzky A, 1997.) Wial#susndszanmemniwasvasdszzns ldun 1ade

WU (CL/F) U301@3n1snszanaan (V/F) LLazmmﬁmaaé’mwmsgﬂ%maammiﬂﬁu (k,) ¢ lasandons

FrasnuamMIAnBUNFTIRRMEaITaIT Az Ban Infiusne 750 g luaraaiasgunwg $1uwan 11
A (Konsil, 1997) szauanududui ldazin lUdszanmmniwasmansoiaumanizaslszang de
l1sunsu Kinetica 4.0 %38 NONMEM uaznawlszauanadudu-nanvasuniniulugihoudazau o
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HAM 3188932 AUANUT T HDa s an Infin-aan nassudszmuamanIndiu 10 mg o 1 Vi
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Melatonin Plasma Concentration (pg/ml)

TPM 11PM 3 AM TAM  11AM  3PM 7TPM  11PM
Time (h)

51U 7 wanmssasrzauanuidutuzasua Infiun ldanmssudsemussazaiswan Indiu 10 mg 1381 19:00 % AU
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\NTU9iNAI31UBB4 Common Toxicity Criteria (version 3.0) T4aziiudayalasun
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Juaiihgenlssneuia (a17eh 2)

AKNINE I

amnTinzdsnlulaslfunulifiv FACT-G AveIMINENIE I LNzS S 88139 0LR 9
vrfia 9luiiiilaun FACT-B, FACT-L uaz FACT-Head& neck (Muaziuaglunstszfiugunniia)
Lﬁaamnﬁﬁwmﬁauﬁawﬁ@ flizpznanITueuand9ik WimuatnaTaIMIALTaYa I NTIA
Lﬁalﬁﬂinﬁuﬂmmw%ﬁmvl,é‘l,ﬂﬁl,ﬁmﬁ'u cycle ﬁm%’umlﬁmﬂﬁag@ msﬂi:Lﬁuwaﬁmqmmw%%ﬁmu@ﬁgﬂ
Tuszozan uazszazenn looudaiu dssdinfousumssnmndoadinge wasndssusumsnmeniad
daduwnadszanm 1 @en FUawi 4 — 5), 2 1den (§Fadh 7 - 9) usz 6 1o (FUa¥h 25-26 ) 49
Tufitinansds usudnsdne (baseline) Suusnuasmsuiadiinga cycle A 2 waz cycle A 3 Uz KAITL
MISNEn 6 1how (FUann 24)

mafudaysqunmdiaaldismidunwal laolsddunisol 2 au wazrowiudaya azlns
auTNgFUNAL LLa:ﬂizLﬁummLﬁmmaa@’é’ummﬁ (inter-rater reliability) Tan@asfiengulssaninnufis

(intra-class correlation) 11AN1 0.7 fianzuLAUTEYATII
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ﬁi’@luumm’;ﬁqwaaiaﬂsﬂmaﬁaﬁaz 30 Weuiuneuwmsineuaslidseslsalndiiedu SD vansa
'j'fhiﬁsaﬂIiﬂﬁunL@TaJﬁnﬂ'jﬂ'{aﬁa: 30 uazlifinsinaweduioss: 20 PD nansanwinfauduiivinale
Tuwannnidesas 20 wieiseslsalniiRatulutreszwitanssnm Ixﬂsm'ﬁ@lauauaaﬁﬁadwﬁmmﬁﬁ@ma
Aafinfla CR %38 PR I@m:nﬁwLﬁﬂm"ﬂuﬁﬂmumaagﬂqUﬁ1ﬁ§UﬂﬁimauauaaLLuuﬁ clinical significant

ﬁszwamnﬁjumﬁﬂm

N3l BA N INE A

mﬁ%’mf':ﬂ:ﬂsuﬁuﬁg\aﬂmmw%%ﬁ;ﬂﬂmaogﬂaﬂmﬁa LAZLANIZITANTLSI LaTIANNZaMTTNLA L
TaplFuuuilszifiu Functional Assessment of Cancer Therapy (FACT) version 4 289718398 Functional
Assessment of Chronic lliness Therapy (FACIT) 5‘]%\‘1 conceptual framework maaqmmw%‘immuﬁ'ﬂﬂmao
H1howz13s (FACT-G) Tums@nenit waneds Samesene (physical well-being) 903 (social well-being)
30l (emotional well-being) Wazn15U3zNaUAINTIN (functional well-being) lasaztszifiusinnuuuulszilin
AWNNTIAULLLANIE Faldun lwnziuuzSaduy (FACT-B) uzi591/aa (FACT-L) uazazi59 head&neck
(FACT-H&N) lasfinoaziduavonuulszfinluaned 3

wuudszifiugunwdia FACT ashilas Cella uazfia Iﬂma%’wamnﬁaﬁmmﬁmmnﬁgd;EL“'B'Imﬂmruv
wazihouznislasass Bfanuseandasnungudtheaindd lasinoaududunaninuass (validity) 910
NMINAFBUAILIT known group validity ‘T%G?ﬂ?ﬂiﬂLLilﬂLLU:ijEiﬂ’)il@l’]llﬂ’)’]&l‘auLLid"Uﬂdiiﬂvl,ﬁ IERRHE

ﬁuﬂ'ummmamuimmi"nwaumuaaumu "ﬂ’]ﬂﬂﬁ'ial,ﬂ'i’]zﬁﬁ’)ﬂ factor analysis LWULRBLONNRANNRINTD
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Tumsnausuasdansiiouutas (responsiveness) 39danuhfiauazaunsalddsafiunamssnsiiam
dnagle HamMINaFaLANUABINLIN T FuUsEanTanuies (Cronbach’s alpha) 471131 0.7 Fauaasd
anuidadevastasnuluiundsuudazia wasnoidulsintanudissannmmeseuta (test-
retest reliability) #1nn31 0.7 %cummml,muaaumuﬁmmLﬁﬂulumﬁ@iﬁ]gagw (Cella et al., 1993)
uaﬂmn‘f: wuudszifin FACT lednmasay ‘minimal important difference (MID)’ %mmﬂﬁd 2AUMT
Lﬂ?:'ﬂuu,ﬂmmamzLLuwfm‘iwﬁlﬁwaﬁfﬂéﬁﬁrymaﬂﬁﬁﬂﬁ'u;jﬂ'aal T ﬁﬂﬁmmﬂawamaomuuuqmmw%"‘m
mnLquuaaumué’aﬂﬁmﬁﬂmma@ﬂa’aaﬁugﬂaymﬂ“fu (Eton et al., 2004)

wuuLsziugmnwiia FACT atumu Iny InmsutauaznasaudlunszuIums cross-cultural
validation titelmanadasnuanlng S’fiwamimaauhgﬂwmﬁa 364 AWLANAATINULLLRALDNNABATL
(Ratanatharathorn et al., 2001) 1a mﬁmmmaﬁgﬂm%% factor analysis LLazknown group validation lag
aﬁmimmﬂ@ﬂwﬁﬁma:kﬂLLmn@mﬁ'u"L@T wuugauaadanuiiesfia nomsnaseulay testretest
reliability 1taz Cronbach’s alpha (0.75 — 0.90) wonanit manaseumsliuuulsziude3aunnwal (n=
424) lugﬂaﬂﬁﬁﬂﬁﬁﬂmﬁaﬂ Toodlumsansnszaudszouriodininds 80% ussiszmnisiuniiadn
g IRSULSMIA ISINENLN R UATUNS ﬁ'f}uLﬂuﬂf,juﬂi:mmﬁa:lﬂum‘sﬁﬂmf: wuidsudsantanufios
ag"l,wﬁ'm 0.71 - 0.82 uaziianuasiaulassziie la BRI TANINUAIKIN 671§} performance status AiuANGN4

nuldagalinaian sunidanuhdeanulfsuwulassasennsihalad (Pratheepawanit et al., 2005)

4' a Aa A =
M1979N 3 3’1Ufﬂ$LaU(ﬂLL'UUaa'ﬂﬂqNQmﬂ’]WT’J@]ﬂlﬂuﬂqiﬂﬂﬁq

BFHAUVUFDUDIN Tgazdyn IWIBAGA  WIBAIDN
wuualy
FACT-G ﬂi:LﬁuqmmW%%ﬁlﬁvlﬂm GADRIRHEEIRR 4 27
ULV
FACT-B* Uszilinammwiiaanizaadfiousiidm 1 10
FACT-L* Uszilinammwiiaanizaadfihouzilen 1 9
FACT-H&N* Usziiinammmwiiaianizaadfilieusids head&neck 1 12

. 2 . a 1 v A X o A = @, v w, 7 SL 9 a
Edﬂ’JULL@]a:ﬂuLaaﬂ DLW 1 bUU m%ﬂu“ﬁuﬂmad“zl»i\jmadﬁdﬂ’lﬂ IR Fdﬂ’lﬂ sarcoma ‘033 ﬁLﬂquLLUUﬂizLNuqmﬂ’]W

Aa < P eV A o a Aa A o o o, =
FAauuunaly Luaaﬁnn:N"L;JumiwwmLLuuﬂszLuuqmmwm@maww:mmugmamquu
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P 2 = e 4 .
AN 2 NYRLLBYANINUTIYRNINIGI )

Melatonin / placebo dosing Melatonin 10 mg at 21.00 pm
(Take the study drug for 6 months Melatonin 20 mg at 21.00 pm
despite a progressive disease) Placebo at 21.00 pm
1 Start double-blind placebo dosing
<— 21— 28 days —>|<—21 — 28 days %| <—21_ 28 days —>| €21 - 28 days %1 <—21_28 days %1 <—1_ 28 days —

Chemotherapy (Lung & breast) ' cycle | 2" cycle | 3° cycle | 4" cycle

Chemotherapy ( Sarcoma & H/N) 151 cycle 2nd cycle 1 3rd cycle 4m cycle 5‘h cycle ' 6m cycle
No. Hospitalization/visit Screening Lung & breast H1 H2 H3 H4 o1 02 03 6-month FU

Screening Sarcoma and H/N H1 H2 H3 H4 H5 H6 6-month FU
Study week 0 1 2 3 4 5 6 7 8 9 10 | 11 12 [ 13 [ 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 25-26
Informed consent x/
Medical history x/ x/ X / X / X / X / X / X x/
Physical exam x/ x/ X / X / X / X / X / X x/
Laboratory tests x/ x/ X / X / X / X / X / X x/
Compliance x/ X / X / X / X / X / X x/
Primary endpoints
- Thrombocytopenia x/ X / X / X / X / X / X x/
- Neutropenia x/ X / X / X / X / X / X x/
- Anemia x/ X / X / X / X / X / X x/
- ECOG / fatigue x/ x/ X / X / X / X / X / X x/
- Cachexia x/ X / X / X / X / X / X x/
- Neurotoxicity x/ X / X / X / X / X / X x/
- Nephrotoxicity x/ X / X / X / X / X / X x/
- Cardiotoxicity x/ X / X / X / X / X / X x/
- FACT (QOL) x/ X / X / x/
Secondary endpoints
- Tumor response x/ /
- Survival »One year after tx
- Melatonin in plasma x/ X / X / X /
- Metabolite in urine x/ X / X / X / / /
- Melatonin in saliva x/ X / X / X / X / X / X x/
- Adverse events (tx) x/ X / X / X / X / X / X x/
- Safety (melatonin) x/ X / X / X / X / X / X x/
- Sleep quality x/ x/ X / X / X / X / X / X x/

Note: 1) x = for lung and breast cancer patients, / = for sarcoma and head & neck cancer patients, ECOG = Eastern Cooperative Oncology Group, H = hospitalization, O = Out patient department, QOL = Quality of life, tx = treatment,

2) Patients with breast cancer will receive chemotherapy at outpatient department in all six cycles. Only melatonin concentrations from saliva will be collected from theses patients.
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NSAIIVIAILALANNLAILADANTLAT Y

v
o o oA

lassmaddelanukuasaszauanuasuasandiadu lagld 2 dr37a Ae USuno 8-hydroxy-2'-

deoxyguanosine (8-OHdG) sz 8-isoprostane (8-epi-PGF2) Tuilaanaz udnansasddaynianaliwianvas
3898l HPLC fifwuagnsLia USunm 8-hydroxy-2'-deoxyguanosine (8-OHdG) 34ldiu/auuaniiiunisia

320U Malondialdehye (MDA) luwaaanuny lasdinsazidsansiianziasi
N13523297A3EAU Malondialdehye (MDA) luaaag1awanaan

M3A7793032@U Malondialdehye (MDA) ludatananaunldit TBA lavldaradananaan 1 Aadans
\u 0.5 ml 5 mM EDTA uazigi 31nsiuls 8.1% SDS solution U5unms 1 Sadans weh uazld 10% TCA
reagent 3144 1 UadaAT Uar LAz incubate ﬁqm%gﬁ 95 °C lu waterbath 1{lu1an 20 w1t wasanTiMie
Wlsiiuluananinugs sidhiedas centrifuged finuLsa 3000 rpm (550 g) Llwaan 15 Wil 9Nt pipette
sawilaluldln 3.5 ml quartz cuvette TA1AWANAUUTITEI MDA-TBA pink complex formed fenanue
ﬂ'é"u 532 nm

N13A1529IATEAL B-isoprostane (8-epi-PGF2,) Tt silaae
320U 8-isoprostane (UNAIWEUBINITUIUMT lipid peroxidation m1InameulizeaIaiiezi ACE
Competitive Enzyme Immunoassay 516315 test kit (Cayman Chemical, Inc, Ml USA) MmN lgaTazans
fr089dWIn 8 AT RTI (0-500 pg/ml of 8-isoprostane) St TzianuEuTuazFoIcacn eldai
NINNIATIIN ﬁwﬁ‘lfﬁﬁw,l,azlﬁamaé"saahmazmimmgmi"ﬁ Ultrapure water (Cayman Chemical, Inc, MI
USA) lae Elisa wasnLassaLdinldsmendas1e389 Anthos ELISA reader (Labtec Instruments, Sabzburg,
Austria) ﬁms@@nﬁmm 450 nm TWnUlLsUNIN ADAP 1.6 software
qﬂaLﬂiﬂzﬁﬁﬁiﬂﬁﬂﬁu Cross-reactivities ¥a3 EIA LLE]‘LL@‘LIE]?T AU 8-iso-PGF2a @‘1;’1 lags1897% cross-
reactivities > 0.1% &1WIU 8-iso Prostaglandin F3OlL 20.6%, 2,3-dinor-8-iso Prostaglandin F20L 4.00%, 8-iso
Prostaglandin E2 1.84%, 2,3-dinor-8-iso Prostaglandin F10L 1.70%, 8-iso Prostaglandin E1 1.56%,
Prostaglandin F10L 0.71%, Prostaglandin F30l 0.66%, Prostaglandin E1 0.39%, Prostaglandin D2 0.16%, 6-
keto Prostaglandin F10L 0.14%, Prostaglandin F20. 0.14% ﬁy’df: TRV Rt alIN Gl cross-reactivity AU 8-iso
Prostaglandin F30. (20.6%) &9 LL@imif:VLajwusLuﬂamamaamgwﬁ Proudfoot et al., 1999) Bnw3 cross-
reactivity mmf:"l&iﬁNmumummgﬂﬁawaamﬁLmﬁ:ﬁﬂ%mm 8-isoprotane lunating gadiATIzRENaNID

a1t 8-isoprotane Igdnds 2.7 pg/ml (80% B/BO).

a I's > a =)
M3AzAsTaUINa InRinlniaan

AuddnlanauwitiiensAuan Infiuluwarann lasld HPLC - fluorescence detector (HPLC
SpectraSystems P1500 isocratic pump and SpectraSystems FL2000 detector, Thermo Scientific, USA).
Lﬁaamm:mﬂﬂi:%ﬂ'@ﬁunﬂumﬁmi’]:'ﬁ launninisieanziunasgudng 1w RIA w3a ELISA uaztine

A' a A A e a 6 s a a o dl' ] & ada 6 o ] v

Wuanaweasfudsslumadienzisauua infiulunuissdugdall S353nmnziainanazaunsals
AumAazdmaa Induluiiasldas minageuisnmsiesimua Iniwlunaiannnwg dnslasls blank
plasma 1 }ANARILREANAN ITHIWLILNRATUASUNS LATHNAIBLENINAIFENINNANRIFNAT 6 A% Lag aliquot
J3uno 5 WaFaaT 3NNGI8L19LARTAK é’aamdﬁvl,@ﬁﬁuﬁqmwnﬁ 20 °C 3wzl Fiaes 939370
interference, selectivity WL limit of quantification (LOQ) uazlRanld N-acetylserotonin (NAS) 1T internal

standard #8930 3las9g39asunuLNaN Inin JaNAIaa LLazg@ﬂﬁuLLmﬁ@hLﬁm’;ﬁ'uﬁ'umm%ﬁu
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LA3pURIRTANULNa INAu1A331% (Shanghai Chemical Co. Ltd., PR China) auaMUTITuAf U
NuL@Y NAS (2,000 ng/mL) waz dichloromethane (500 pL) inluignfianuisa 1,000 pm Wwnan 10
wHieae Wrist shaker (Wrist Action Shaker, Burrell Corporation, USA) LLﬁﬁdﬁ’]L“fﬂm‘éad centrifuged
(Ultracentrifuge Kubota 6200, Kubota Corporation, Japan) ‘ﬁmmﬁ? 3,000 rpm Huinan 5 wif salw
anaznawiiuia 5w pipette §9usH organic Tuan9luldln Eppendorf tube Tnal udaszwey
dichlorometane aanlagufalulasian antiuazaosufitndali 100% acetonitrile (Labscan Asia Co.,
Thailand) 31423% 50 L 114 sonicate 1lwiaan 30 W7 daBLe389 Ultrasonic bath, Crest Ultrasonic,
Malaysia). aadognagnlulueias HPLC (SpectraSystems P1500 isocratic pump, USA) lagld HiQ Sil

C18V column (5 ym, 250 mm x 4.6 mm, 25 c)C) (KYA Tech Corporation, Japan) uazld 25%
acetonitrile/phosphate buffer 1w mobile phase, pH 7.0 (pH meter SevenEasy Metttler Toledo, Thermo Fisher
Scientific, UK) e flow rate ﬁﬂ?’]&lﬁ? 1.0 mL/min wazinnwa Fluorescence excitation and emission
wavelengths (SpectraSystems FL2000 detector, Thermo Scientific, USA) ‘ﬁ 286 nm LAz 346 nm AURIAU
maeeirinlaglfiedos Clarity Software (DataPlex, USA)

vnnaseuds HPLC anasgufisinue lasda linearity and range lfiwanInfiueanuidiudu 86.4,
302.4, 1,080 uaz 2,160 ng/mL hnsiassussazapanasgwlnainnalen ANtuA precision lagnsaa
aInfiuwanuiiudn 86.4 ng/mL 1% 5 a1 uE T %CV uenandt asradteTzim accuracy, inter-day
precision W&z intra-day precision laald spiked warlnfinunasgiuanuidudu 86.4 302.4, 1,080 ng/mL lag
¥n33a 3 A%9 uazvi calibration curve luudiaz i annsiuda recovery lagdnwimmdIouisuny calibration
curve fileduanmaazanswalnfiuanasguls 100% acetonitrile 1W3suifisuiuwanIniuunasgiudld
INMIFAAINWAIFN DIMNNIUH Guidance for Industry Bioanalytical Method Validation wnuale

accuracy W82 recovery °11mmmgmmmiﬂﬁuagluma 82 — 110% (Y1 3 A39) Uaz %CV < 10%.

nsdsziinanadaaanyzasiuailnitn
mMI3AnErUszfine1n1I9aLAed (adverse effects: AEs) Tatua1 Iniiuaaaansansn AEs Tuidl
ANIDD anuAaUndnmaffinwsanskesd Juansnizawy ﬁ%aﬁl,ﬁumm;mmmﬂlunm 7 MVaINITIN
~ o ' o 'Y an A f { a
MIANE T9laU1NMINTITI9MY LLaz"uagamiﬁnﬂﬂszmﬁus} Wi Laisudens ANTULIIVDY
81N TTULIAVBIAINNT UaTMINHAU 9N Llasldinasinnsyszifiuvas Common Toxicity Criteria
i & A9 o & o A A & wva aa o o a A o \ A A
(version 3.0) mu‘memﬂs:mwmwLﬂu;dwmmmm:mmﬂmmﬂmLﬂmwwumﬂma NIMaNINITNNL
ﬂé’wﬂﬁ’ummﬁwLﬁﬂwaamﬁﬂﬂﬁ‘ﬂlﬁuw"nﬂ‘ﬁi:ﬁwﬂﬁ%‘mﬂuﬁﬁmﬁu%m
'3 W Y a . B B . .
an‘nn’lﬂ‘ﬂgﬂ’amanﬁ)’mﬂ’liﬁnim (Discontinuation criteria)
1 Qﬂaﬂaﬁ’ﬂﬂﬁmauﬁaaanmnﬁammmﬁ%ﬂmaﬂaﬁﬂ

6 o

2 frhefifymnguawidugiasadannudseansis niildeglugasfiavesunndinidoiom

mmwfmsﬁmsmnﬁnw%aqamsﬁnmﬁafﬂsams (Termination criteria)
miﬁmﬁanmmaﬁmua:miﬁnwﬁ%’mluﬂm:gmzﬁ’u%’amnLﬁawuL%@;nwsmﬂlajﬁaﬂizaaﬁ%mlﬁd
JERieMsAnEN (serious adverse event, SAEs) mummgmmaammﬁm‘;ﬁmammaa Common Toxicity

I . <o, & oy &y
Criteria (version 3.0) @3LLaLNIA 3 °1J‘H>VL'1_] LLa:mVLummma‘gﬂwamiaaumumm@;mm SAEs ‘I/I:‘H:VLG’I
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mi?mwﬁ%'ﬂmaﬂaﬁmxgﬂqaﬁ'ﬂmqmimﬂwudﬁﬁ SAEs NAAANNLNAN INARN LA NIRNIIROURIULAL
ﬁmauqamiﬁnm%a%ﬂuqa HRHAVDILWNGUNTILITIN NUNNIY LasazinsUSnuNUA e NITNNMININTIN

ﬂ?iﬁﬂﬁ&k’]%%&lluﬂ%“ﬂ INRNINLALVD LA

n'ﬁ%mﬁ:ﬁﬁagaﬂ'\oaﬁa
aa { J s =Y L= a o o 1 a o Q/ a 1
LUUNARDUNIIFDG ﬁmmzamuagﬂwu@maamuﬂiq@ﬂqmmmmmazawmgm mmumiwqmim
Lumiﬂﬁm:mminLﬁuqmmw%"‘mmmgﬂasvl@?ﬁ'aluizmwLLawéTwmuﬂas‘a withda w3a N3
= A A Ada . o ad & o oA o A &
Lﬂmumﬂuwaﬂs:‘numaaLwaWIwuuwwamLLUSﬁ;ﬂqsmmummeaLuaa lEnsaesranunlslsim
a s A < [ a £ . . a a
UAUNMINARILADUNTRALTIAIRAN (orthogonal contrast) lasfRdaudsedng (coefficients) 2YDINBUNTRALE
@3N MAetad 3 nguinm naafe nguf 1 Hunguaiugu (maen) ngud 2 uaz 3 laTuwaniniiulu
PUQ 10 ke 20 VAANTN ANIAL

ISP

én%%"um‘smaauaﬁﬁwam:ﬂwadLwawiﬂﬁuﬁumaq@q“ﬁlﬂuﬁmﬂiwﬁmﬂ LT msn@vhmizg]ﬂ
iwinanunnni 10% assimindnsaldronlduadtnge nmineusuasuainzss wanduosazaas
Complete response (CR) Partial response (PR) ka2 CR 57870 PR 8051N3380530 luszziian 1 1 uas
M inaAnd (Sasazpasmiiie) lTuuunasauneaiia lainasges (chi-square test) lagfinuaisdmanng
867 p< 0.05

ﬁ%'m%'umsmaauaﬁawam:ﬂwmLumiwﬁuﬁﬁ@iag@qﬁﬁﬂué’mﬂﬁ@ﬂizmw W 813TaLa e
\Aaduuaziinslwinsaau CTCAE waz szauwiniinesrasnnzeandiadu alfuuunaseusdifves Mann
Witney U Test laurnnuavinddyniaiad p< 0.05

MINATHRFDA bAMRIFEI Mann Witney U Test MINazauanuulIUsin LaznimasaUnaunias
L%d(ﬁi‘imﬂﬁﬂﬂﬂmﬂiw SPSS (version 12) ilae STATGRAPHICS Plus 5.0 (Manugistics, Stragraphics Plus

for Windows Manual, Manugistics, 2001)

M3IATRHAANS AN TNE 30

ToyagmnwTinaziimitlausrialnal (recode) uazfanzuuuaunaninusinazuwIdjuia ns
fuamazuunad FACT lagazuunazdanwuzdaiiios uazilazunmdalugis 108 — 156 azuun Junusiia
P9IULURALAY G‘E\mwuuﬁmﬂammﬂﬁaqmmw%"‘mﬁﬁ mnfmzﬁmezﬁmmLmﬂ@mmaamuuuqmmw
Fiafamena g lagld repeated measure analysis wazdszlunavaimsliiuanInfiudegunwdiavasgihe
lavld linear regression lasaiuguifadnluduany sllavenis szuzvaalsn LLa:szﬁuqmmw%‘E@]riauﬁu
JUN3INE (baseline) mnfuuamﬁagmﬂu%wawaaﬁﬂwﬁ@gmmw%ﬁmﬁ‘fu (improved) lailaguudlas
(stable) LazLeiad (declined) HuAe AzUuL FACT-G 1indwinnninviarinty 6 azuun waswuasiasnin 6
AZUWW LAZAARININNIMSatY 6 azuun Taasuinnmadasuelasuoinzuun FACT-G 6 azuun N3
Haiin19adiin (clinically significant) (Eton, 2004) Sauazvaingugthuluudazuaawigunndia firnandeg

Wisuisuzrinaua Infiunazeinaan Senzilasliadd Chi-square test

MRG5080037 34



UNN 3 HANISANE

alnwnmsanitnaruzaslasenis MIRCIT Trial AIUe 1 Swnan 2549 A9 28 NUNNWD 2554

1A39M3 MIRCIT Trial ldiuaud@nnananznIIumMIaTesTIn AW INeIADTaLIY IudLA o
figuwiu 2549 1a ﬂ"l,@i”ﬁ'uma%’umsﬁmsma’amﬁhﬁaummwaﬁmsmnummm. V‘iﬂﬁmu'ﬁaﬁfmﬁuﬁaya
ldmaluaaimuanu 1a3ams MIRCIT Trial ladmsvawuazdivlassmanndusze: 9 iielWreansaIny
m’mLﬂuvlﬂvleﬂumiﬁmﬁaﬂma’mﬁ'ﬂivﬁ’ﬁ'suﬁaﬂ%’un’mﬁué‘aaziwuaz‘imswzﬁﬁagaﬁ’mam%'amw"?'i
\fta %onﬂ{l&umauvlﬁ%'uag%a’mﬂm:ﬂimmiﬁﬂﬁssu NPINLALVI WU ﬁﬂﬂ% uazmIaiunis
{uluans Good Clinical Practice (GCP) 113# 139015 MIRCIT Trial VL@TL’%'MLﬁuiTa%lagﬁam’mumlui’uﬁ 16
FIN1AN 2550 LLaﬂmmnmﬁmumﬁmaﬁmmmmﬁn%ﬁmaz@iamqimamsmmhwimﬁad ﬁﬁ)qﬁ’uﬁ
p1madARdNTINMIANHUAY 168 Au Matazfivdoyaldasuauiiwua (174 au) mulwdeusiguion
2554

witsluiimangnsaiiunsdss MIRCIT Trial Ao Tgtheldsudszlominnnuidvainuriais 39
L@%wmnﬁalﬁgﬂaUmmimiﬁﬁdmua:ﬁU'fl"ﬁ”[@i”mﬂNamsﬁnmﬁuﬁu‘lﬁﬁmﬁLumiﬂﬁuﬁﬂsﬂwﬁ@ia
Hhouz1599%9 sariuisldfndarng R&D Ba9USENIEWESNansIENE Wevaausanila (in kind) luwns
nAaNas e InAusazemasndmsuldlun1sdsy Wesenidulssuiisl Good Manufacturing Practice
(GMP) 1a ﬂvlﬁiauiunﬂsﬁwmgm@iﬁuLL@:N’&W’&WTWVTLNaﬂwﬁuﬁ‘lﬁmmgm myhufaamnanildgnig
PgnpausIndalumsisoanniu I@ﬂﬁﬂ’i%’ﬂﬁ%’ﬂﬂtgﬁanuaﬁuagumn &n1 anulassmsanuindeny
MAYAEANTIN (TRF-MAG) GIudT) 2550 — 2553 UAD $1UIU 5 N Lﬁasl%”'léﬁTaQaé’mﬁ%’um?fumLﬁU%L&Jm
Tnfiwdumnamiudihelsaunsiludszinelng Tassgasidnoumeinaainandlddundngrundasiomily
§984AN1781MTUazeN Ussinding L‘ﬁa‘ua%uml,ﬁUuLsJmiwﬁuﬁm%’uLﬂumLﬁasl:ﬁ’LuQﬂaw:ﬁuﬁmaau
qumﬁuﬁ 2554 LL&:E]%J;i:%’jﬂdiawﬂﬂﬂﬁﬁ‘ﬂﬂiMW

fymiwanuedlasans MIRCIT Trial fia nuidpfisudszanudnouas ldiisine sunftadiasnnidu
lasmaisemendfinawalng nuidslienududeuuszdasdamugiiodunawu Smalszmununy
Wwihfinanarhe ﬁdﬁaﬁwg‘*ﬁ'sy%%’ﬂiumiﬂizmmmzﬁ@muL'%f'adé'omh’aaahﬂnﬁ%@ nlwSanlFanofadn
wananil Saifimsianadwimekastfiammasetng Sedaulfiutszanadwanann il waan L3
ﬁ'@umﬁnUﬂﬂwiun']iﬁ'la'lu%%’ﬂmaammsﬁ?u’tmj ana.-ana. indselddadaveninuiudionsuuy in kind waz
in cash annaEwiIBw e ldausadifinlassmsldauiimnue Gsnaanianssudondn vlwiuise
VL@TﬂJmU"Laninﬁézamjaﬁf{Tm I@ﬂL’%&Jmﬂn@;u%%luﬂmzmé’mmamﬂuﬂ 2550 riawiiaza peldgnguidowanin

A e A

fu urmInenavawuin lull 2552 %amsﬁ'@umé’aﬂdnﬁﬂﬁnqmaﬂuLﬁuaﬁuagﬂmami MIRCIT Trial &'
ahadatiles wanantt daldunonsidellgnsnunlugihouzSoriorhd (s Suusziasy uazams 2553,
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uanmnﬂzymt%‘amuﬁ%’ml,ﬁa 1039mM3 MIRCIT Trial S3fanuarilunafivdaya funitaiiasnn
ﬁmﬁaﬂ;ﬂ”ﬂam‘ﬁ’ﬁmmsﬁnm"lﬁﬁau Tauadeifiss 2-3 audoidan uddesnazlsuunulaaiafinunnduas
Tsangnunafidnsumsansudafiony ieliraansasiumsainnuass snisuseldvalswasn
1A39n13398 MIRCIT Trial muﬁmanunuﬁ@umﬁnﬂﬂwwluﬂﬁﬁwmuﬁﬁ'wadmmiﬁjuslmi aN8.-8N2.71LAUuD
doan.lnsl Tagaaswanawiadiagnsannidiy 120 au 1lu 30 au wastiumIasataszauma Infiulu
iany umsasvianizaondiatu lagiau3unas 8-hydroxy-2'-deoxyguanosine (8-OHAG) waz 8-

an

isoprostane (8-epi-PGF2,) wilaaiz LiJ’%mJLﬁﬂmzwj']amjwﬁvlﬁ%'uLaJmeﬁuLLa:mman ﬁy'af:'lﬁ%'umgm
WannwaunId LM Inndheizms frinnunaausiuaRuNTITouT aunITIFoIaTN U
6808/319/2551 893ufi 12 woumaw 2551

wiiziimadiuunuuaz laTunusiuayuannaoni B uaINa 1 m@;ﬁﬂﬁ’ryﬁﬁﬂﬂmami MIRCIT
Trial §aufilasvanan. lisawsadalasemsle Lﬁaamﬂvl,;\immmﬁﬁwﬁwamu’%%’mm%ﬁmumamu
o e'fi'aLLﬁa:"lﬁ%'uﬁwmluﬁ;mgﬂLLuumﬁ?ﬁ'mLa: innovation LL@iﬂzymmaamjuﬁaamaﬁﬁaﬂ (30 au) ld
Lﬁ'mwaz%w%’umﬂwﬁiﬁ'ﬂmmaﬁﬂL‘flumqwaﬁwé’tyﬁvlajvlﬁ%'ums@au%'uﬁﬁu‘vﬂu 4 113IENIAINEN
(eaztBualunarwaIn) o wnidpdsldsafivdayaldasuauinue 174 au @npsmAintn Tag
Rsonannuamsiazviosdn) riau‘il,ﬂﬁ:ﬁ“ﬁagal,ﬁamsﬁﬂuﬁ sl Fidunaswiadalassnealy
atnalsfienn lesenldsuussnnand Wéufiunsdalassnis MIRCIT Trial a1 oluldiaununnus 2554
G0 TNLNUITHHA IURAILANNIZNA M IR LTAUTIIUTN LAZHANTD Lﬂi’]:ﬁﬁagmﬁaaﬁu (preliminary results)

2895128 30 ARLIN G'fﬁLﬂudauﬁvlﬁ%'unuﬂ'@umﬁﬂﬂnﬂwlunwsﬁﬁdﬂu'ifi'l‘ﬂmaammsﬁju‘lmi AND.-8N7.

nMsesBanAad M LNa INRwEInIUNN5IVEN9AARN

ﬂﬁdmﬂéﬁ%@LLa:ﬁnLﬁﬁfmqaummlﬂﬁuuﬁa VlﬁﬁmimaauqmmwLLa:miﬂuLﬁaumwmmgwuﬁ
fvua MniudadeuISniwasaasiand ilenaANNaRANERlUITRAIINgAIITL uazkAaLIM
Influuadgadmnivnuids uszsmaen lasfiudtoidudlienzianaseugmnn LLa:i'mﬁ'mﬁaﬂgm@iﬁ'uﬁ
17 maliensigummuaInfiudmivnuwids duiiumilasfisidsanuueuainazess lasdiuan
ANATFIUARIFOLEM (USP) 1ihasan filsifimatvuainasgusasiuanniiu Myl IR TN
sl,ul,‘%'aammLmﬂ@hwaaﬁmﬁfmmawﬂﬂ?a (weight variation) ﬂ’%mmmlmwiaumﬂsga (content uniformity)
myAaTRUTINaeNIaAY (assay) Laz ANNENIINlUNIIAZABYEIEN (dissolution) s’fﬁqmmwﬁy’wmmu

AUNUNANAITINVBI USP aaugasluaisned 4

NMILAILNNNITHIVIN1A[RN

Lﬁaiﬁmmim‘hLﬁ%ﬂ'}i’i%’ﬂﬂ']aﬂﬁﬁﬂ@nummg’m Good Clinical Practice (GCP) #n33t ldidnausy
GCP 8z GLP uaz@a¢ia Family Health International Faluasdniensdszne ﬁmuquqmmwmﬁffﬂma
adfinludsznelng Wadufivinmussldduusi lumsiadouenuniendandunuise sniuwldaada
UszmuanuiushminAlsnenuns A8swisdesiunuiss srunaadsuiensns uaz Standard Operating
Procedure (SOP) §1%3LUMII98NIARKN Lﬁaiﬁawuﬁaﬁ'ﬂﬁQmmwmwmmgmmﬂa I@Uﬁ;j‘*ﬁmﬁaﬁ'ﬂ 1au 7

ﬁaﬂiumumia@mmjﬂm LATMINUAIE19LRaALAZHIAN A NIANNTNRUA
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A13191 4 qmmwmaawamnmwmﬂwumiﬂumumu

USP regulation Melatonin 10 mg | Melatonin 20 mg | Comment
Weight variation Within 85-115% label 100.10 100.13 Pass
%label (RDS) claim and RDS < 6% (0.98) (1.04)
Content uniformity % Within 85-115% label 93.36 100.13 Pass
label (RDS) claim and RDS < 6% (2.08) (1.04)
Assay (mg) No USP monograph* 10.33 19.70 Pass
Dissolution Q + 5% within 20-30 mins, | >85% in 20 mins | >85% in 20 mins Pass
Q=75%

* As there is no USP monograph for melatonin, US Pharmacopeia 29/NF 24 2006 Asian Edition
Validation of Compendial Methods <1225>was followed for assay requirements.

(%
U

P X A Yo =
aﬂawuﬁquﬂaﬁ NiJ’JEWIL"J.I’]i’JNﬂ’]iﬁm:I"]

3 3
ﬁgﬂuﬂlﬂﬁmmsﬁnméﬁmu 30 A I@mmalﬂumjumuqu mg'mmﬂﬂﬁu 10 JadnIu UAZNENLY
alnilu 20 Fadnin agsas 10 Au ﬁagaﬁugmmm@ﬂwﬁgﬂ 3 nulaiuaneanu I@]mjﬂwﬁmﬂqmﬁﬂ 55 1
Wuwwamaiasas 60 aumsans luszaudzansouas 67 Lmeﬂmy'Lﬂug’ﬂmmﬁaﬂa@ (93%) laTums
Snwesiafiintages platinum-based udulng) (97%) dihoswlng (83%) Sanumansnlunaljia
AanT3u (ECOG score) iy 1 Wuda sansnujuananssaum e udvhAanssufildussnuannlals el
v 3 n@;mwmmﬂmuuqmmw%’imvl,xiLLmn@mﬁ‘u a8 lsfany ;}j’ﬂwmdmmwmmmmsmﬁamwﬁﬂ
imiinaa wasfieamsasudiansunmsinmn ualidnenunadadennidn Wadaauesdn uazaawld

2UIBU (@397 5)

Nawaommfnﬁmiaszé’umwm‘%ﬂmaan%m%’u‘lué’ﬂw

v
a o A

lassmidelanunuasaszauanuasuasandiatu lagld 2 ar77a Aa USauno 8-hydroxy-2'-

deoxyguanosine (8-OHdG) uaz 8-isoprostane (8-epi-PGF2,) luilaanie udnmenasddamanabiniauvas
\5a9ile HPLC fifwuaginslia USunm 8-hydroxy-2'-deoxyguanosine (8-OHdG) 34ldiuauuaniiiunisia
320U Malondialdehye (MDA) luwanaununi %awamsﬁﬂmlmjﬂm 13 AuNTFatanagan wud 10 au
lasuwanlniin1o Saansy 4 awldsuwailniin 20 Dasn3y uss 4 anldsugmasn WoSoufisuns MDA
fefithdanesan 3 (WienasnissnmdowaIniin 2 Wau) futeusumIsnE Nuus Infinaaszay
MDA lddninennaen uaskaudsiuausmaialniis lasaaszau MDA lévinAu -1.02, -0.85 and -0.61
umol/L luﬂsjm,uaﬂwﬁu 20 fasn3u wanlniin 10 Hadn5H uaz prwaanaWEIGL (A13199 6)
NANNIILAITIZAUSN D 8-isoprostane luﬁamamam%yaﬂﬁw ANUKNA MDA lagwuin 326U 8-
isoprostane Iuﬂama:mad;ﬂ”ﬂamﬁ'u%umﬂﬂdﬂ 12 wiwassuiadhda lagifaan 1,030 +1,133 pg/mL (1.6+
1.6, pg/mL corrected for overnight urine volume) Aausun133n®1 1w 14,135 + 10,909 (23.8 £20.4
corrected) 71 1 1AOURGISUNIIINEN Uaz 11,894 + 4044 (32.8 + 30.4 corrected) LIN 2 LHaUVEINTSNIN
vt Winuwa lituvasn1saaszau USunos 8-isoprostane sl,uﬂajuﬁvlﬁ%'uLmﬂwﬁumﬂﬂ’hmjumuqu uasqlsl

wukbdAneia hasnngudiainldifisane (nwd 8)
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@13197 5: Toyaugwvasfihondriumsdnm (N = 30)

Placebo MLT 10 mg MLT 20 mg P valuet
(n=10) (n=10) (n=10)
Age (Mean+SD) 5048.0 56+14.8 5949.2 0.227
Male (%) 6 (60) 5 (50) 7(70) 0.893
Married (%) 8 (89) 8 (80) 8 (80) 1.000
Primary education (%) 7 (78) 7 (70) 6 (60) 0.879
Cancer type: number of patient (%)
Non-small cell lung cancer 10 (100) 9 (78) 9 (90) 0.396
Metastatic head and neck cancer 0 (0) 0 (0) 1(10)
Metastatic tissue sarcoma 0 (0) 1(10) 0(0)
Treatment regimen
Cisplatin + etoposide 7 (70) 6 (60) 6 (60) 0.662
Carboplatin + paclitaxol 3(30) 3 (30) 3 (30)
Adriamycin + ifosphamide 0 (0) 1(10) 0 (0)
Cisplatin + 5-fluorouracil 0 (0) 0(0) 1 (10)
Adverse events (%)
Anemia 1(13) 0(0) 1(11) 0.751
Liver dysfunction 1(13) 1(11) 2 (22) 1.000
Neuropathy 0 (0) 1(11) 0(0) 1.000
Fatigue 7 (87) 5 (56) 5 (62) 0.430
Weight loss 5 (62) 5 (56) 4 (44) 0.885
Anorexia 3 (38) 5 (56) 3(38) 0.686
Mucositis 0 (0) 2 (22) 0(0) 0.308
Nausea 0 (0) 2 (22) 1(11) 0.751
Performance status (%)
ECOG score =1 10 (100) 7 (70) 8 (80) 0.19
ECOG score =2 0 (0) 3(30) 2 (20)
Quality of life
Physical (Mean+SD) 19+4.5 20+5.3 20+7.1 0.885
Social (MeantSD) 19+3.7 1845.1 14+3.9 0.066
Emotional (Mean+SD) 17+4.3 17+4.1 19+4.3 0.517
Functioning (Mean+SD) 14455 12+3.7 12+7.9 0.663
Total FACT-G (MeanSD) 69+12.3 67+£11.3 65+17.0 0.836

ECOG = Eastern Cooperative Oncology Group,

FACT-G = Functional Assessment of Cancer Therapy - General

T Fisher’s exact test for categorical data and ANOVA test for numerical data

Quality of life: higher scores means better
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A19191 6 52AU MDA luwaﬂawwmaaQﬂaw:ﬁaﬁ%fumﬁﬁﬂﬁ'@ﬂm‘aﬁ 1,2 Waz 3

Plasma MDA level (umol/L)

Melatonin 20 mg Melatonin 10 mg Placebo
Cycle 1 Cycle 2 Cycle 3 Cycle 1 Cycle 2 Cycle 3 Cycle 1 Cycle 2 Cycle 3
(N=4) (N=3) (N=1) (N=5) (N=4) (N=2) (N=4) (N=2) (N=1)
IMean 2.24 £ 1.06 1.95 £ 0.29 1.01 3.39 £ 2.39Q 1.59 + 0.28 1.55+0.16 § 2.52 + 1.18 § 1.53 + 0.09 1.49
[Median 2.03 1.81 1.01 2.40 1.57 1.55 2.10 1.52 1.49
(IQR) (1.34, 3.33) (1.76, 2.29) (1.01, 1.01) §(1.91, 5.21) (1.33, 1.87) | (1.44, 1.67) § (1.69, 3.76) | (1.46, 1.51) § (1.49, 1.49)
IMin-Max 1.29 - 3.59 1.76 - 2.29 1.01-1.01 §1.92-7.61Q 1.30-1.92 1.44 - 1.67 1.67-420 § 1.46-159 f 1.49-149
IMedian Diff C2-C1 C3-C2 C3-C1 Cc2-C1 C3-C2 C3-C1 c2-C1 C3-C2 C3-C1
-0.22 -0.80 -1.02 -0.83 -0.02 -0.85 -0.58 -0.03 -0.61
—. 80.0 1
|
E
o 70.0 1
£
=
o 60.0 1
>
g
£ 500 4
=
=
- 4
£ 400
~—
o
£ 300
[4F]
(=
S 20.04
wvi
o]
a
o 10.04
2
L}
[¢0]
0.0
——— placebo ..--.melatonin 10mg - - - - melatonin 20 mg

NN 8: NTWULEAIITAL 8-isoprostane vadEthuluudazaaiavaiaiitinga (cycle 1-3) lasidudrdauiuiail

111100 (cycle 1) uaznadsuiaiitnga 1 1@aw (cycle 2) LAz 2 L@aw (cycle 3)
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NAYBILNAINRRADDINTI IR U SzaIAINLARLNTA
Ao A A | R & o ' ' A A A A
ﬂaqummumiwuumwmmmms"luwaﬂi:mﬂuaﬂmwnqumuqulunmmmsmuamwaﬂ e
21917 LAZINRUNAA uanmnﬁmﬁuﬁ%’uLmﬂﬂﬁuﬂ'sﬁﬂmmqﬁ'@mmiﬁfam’jﬂuﬁm Mzlaiaang
(hemoglobin < 10 g/dL) kaziNAUNAANINNTINTLAS 5 VaINRINABKISNNNTINGN 8819 13AANY WLTBNUTN

Umedadansuilungufisuwainiivannninguaiugy (@13199 7)

A

dl & L R e . & Ao o | ]
A1IN8N 7 Q‘U ﬂ']ifwﬂ?3\1?J']ﬂ']ivlvquﬂizadﬂ"ﬂiqU\‘i']uglulalac‘]azﬂaiamaﬂLﬂNUWUQIuLL@]ﬂ:ﬂQN

Adverse events* Placebo Melatonin 10 mg Melatonin 20 mg
Anemia 5 3 7
Mucositis 4 5 4
Neuropathy 1 5 5
Fatigue 21 17 12
Anorexia 16 14 11
Weight loss 12 7 10
Hemoglobin < 10 g/dL 9 6 6
Weight loss > 5% 8 4 3

* Report of adverse events by physician-rated CTCAE grading, except hemoglobin < 10 g/dL
and weight loss > 5% where laboratory results and actual body weight were used.

a 1 a U [
navasualnduaaamnmdinvasdileazse
{ =) Q Qo U ' a Aa lil A di
A 1 uaz 2 Waw nasnsinsdihelungua infiunsnuazuuugunndinasnniadmu
Twrnzinunonugunndiaasiniaudadlunguaiugu (nwd 9) laswudmamsinsiiim 2 e
ANARBYBIANMALANAITRINUUUTIN UNWET FACT-G anad 6.3 AzUuY (95% CI; -18.5, 6.0) lunga
L a & A PN A a o P
ATLAN UALANTR 2.1 AzUUU (95% CI; -16.9, 21.2) TunguiTuiuanIndiu 10 TafnTu uaziiulu 3.7 azuun
(95% Cl; -4.9, 12.4) 1umjuﬁ%’mwaﬂﬂﬁu 20 §adnTw (a7 8) ud ldwuipdaynssiafiasanngy
o ' DA A X | ' o o A A X A v Aa
datelidpma waziasngihoueduldiniunsinesiogm 1 usz 2 eu J9lildeyaqunmdialy
Hilpasna nMadieneddayauuy intention-to-treat lasrnualgihof linniumsinsndudndazuuu
N & 1w Ao A A a v Ay oy Aa Aa
Aunwiianudas anduigihefiuwalniu 20 Sadndudsesazvasdihoniiezununugunniia
£ ' ' & A o o @ @ [% {
FACT-G @Uannnimnguaiunu Ninnm 1 eaunaaiunmsinm (Fasas 50 uaziasas 30) uazilam 2 1aow
RRITUMIINB (F08AT 40 UazTa8az 20) ASUFAIIUATNA 10

NATBILAAIINABAINITNDLABDIZBINLSIRDNITINEN
MIABUAREIIBINESIRamM TS nEn liuandsiung 3 nga Vit ﬁﬂwﬁﬁﬁa;&amﬁ'ﬂmﬁ 2 10w
Wiaafithdanedaf 3 209m133nB1) $19% 16 Au MWLM IABLAREILUL complete response W3o
fauuzti9guuANINTaua: 50 WAWUIIL9% partial response Waanauuziiiguiasnitiasas 50 91w 4
euld] I@ULﬂuﬂ@;mumIﬂﬁu 2 38 URSNGNAIVAN 2 1Y WonaNiL Qﬂam"ﬂmu 4 imsl,ul,wiazmjmmmumu:

l5nn9n (stable disease)
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Physical well-being score

Social well-being score

284

24—

20—

16

12

kA

80

T5=

70+

65—
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Total FACT- G score

557
L

A
A

Emotional well-being score

Functional well-being score

A
A\}

cycle

——— placebo

2
cycle

melatonin 10 mg

- - - - melatonin 20 mg

2NN 9: fmwLLammﬂ:LLuuqmmw%%LwiazﬁaLLa:ﬂ:LLummqmmw%% (FACT-G) v4itheudas

oA ' I3 Ao o
ﬂqll'ﬂi']ﬁﬂ']%lul,l,(ﬂﬂ:ﬂaiﬁma(ﬂﬂuu’]ﬂ@ (cycle 1- 3)

Mean difference of total FACT-G

-6 4

-8

[Cplacebo [ melatonin 10mg [l melatonin 20 mg

cycle2 cycle3

percentage

201

[ placebo  [] melatonin 10 mg [l melatonin 20 mg

cycle2 cycle3

ATNN 10: ﬂiﬂWLLammﬂmmn@hwadﬂmuqummw%’im (FACT-G) \W3guiisunuanauiuns

v o a {ad A & '
w1 [panel A] WazTBHATYDITILNUALUUKTINANINT A (FACT-G) NATU (AzunmNNIUINNI 5

ArunUTBUNOUNUNaUINEN) RRINTINT 1 168 (cycle 2) WAL 2 Laaw (cycle 3) [panel B]
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P> Aa A ' I Ao o
MN139N 8 ﬂ:LLuuﬂmﬂqWTQWﬂiqUGW%SL%LL@IQZQaiﬁmaﬂLﬂ&l‘U’]‘U@

Quality of life Placebo Melatonin 10 mg Melatonin 20 mg
domains Cycle 1 Cycle 2 Cycle 3 Cycle 1 Cycle 2 Cycle 3 Cycle 1 Cycle 2 Cycle 3
n=10 n=9 n==8 n=10 n=10 n=7 n=10 n=7 n=7

Physical 19.1+45 19.9+6.3 20.1+5.3 20.2+5.3 21.2+3.9 20.1+51 202+7.1 22.3+6.6 224+54

Diff (95% CI) - 1.2(-3.7,6.1) 1.0(-2.9,4.9) - 1.0 (-2.8,4.8) -1.0 (-6.6, 4.6) - 1.9(-4.1,7.8) 2.0 (-2.0, 6.0)
Social 18.6 +3.7 16.3+55 174 +5.1 175+51 17.0+3.38 19.4+6.3 141+3.9 18.0+4.4 15.1+3.8

Diff (95% CI) - -2.3(-6.0, 1.4) -1.3(-44,1.9) - -0.5(-4.2,3.2) 2.0(-53,9.3) - 5.6 (-0.3, 11.5) 2.7(-24,7.8)
Emotional 17.0+4.3 18.7+3.9 16.3+6.3 17.0+4.1 19.0+3.1 18.4+31 189+43 18.4+5.7 186 +5.1

Diff (95% CI) - 1.8 (-0.4,4.0) -1.1(-4.3,2.0) - 2.0(-2.3,6.3) 2.0 (-2.3,6.3) - -0.7 (-5.3, 3.8 -0.6 (-2.8, 1.6)
Functioning 141+55 10.2+4.4 9.4+3.7 12.1+3.7 105+5.2 11.7+71 11.9+79 13.0+6.8 13.6 +8.2

Diff (95% CI) - -3.6 (-10.5, 3.4) -4.9 (-11.4,1.7) - -1.6(-48,1.6) -0.9(-5.1,3.4) - -1.0(-6.1,4.1) -0.4 (-4.1,3.2)
FACT-G 68.8 +12.3 65.1 +14.9 63.1+15.5 66.8 + 11.3 67.7 + 10.9 69.7 + 19.5 65.1+17.0 71.7+21.8 69.7 +21.3

Diff (95% CI) - -2.8(-17.8,12.0)  -6.3(-18.5, 6.0) - 0.9(-9.0,10.8) 2.1 (-16.9,21.2) - 5.7 (-10.2,21.7) 3.7(-4.9,12.4)

Diff (95% CI) = mean of difference of scores on cycle 2, 3 compared to baseline (95% confident interval)
All comparisons of scores on cycle 2, 3 with those of baseline within group using Paired t-test and between groups using t-test were not significant (p > 0.05).
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HANIINAIWIIDIATZRINA TNk lunataan
SEmenzfuniniulunmsnivawdwldnaspuauinmaiidimue nansiiamzii
ANUTNTUA9 Guaaslua 9 9 uaznndt 11 lapdn calibration curve vaswanlnfiufien ¥ =
0.9998 uazinanuitutuvasua Induldaglugag 7.2-180 ng/mL SEAwamauiiilen detection limit
fi32@U 3 ng/mL (3.3 times the signal to noise ratio of 0.011mV) Lmzmmmi'@mmLiuﬁuvlﬁéi'wq@ﬁa
10 ng/mL (10 times the signal to noise ratio) 1 precision wgaaluanefi 10 lagdiasnanalidn The
intra-day precision “?im’l&ll,“ff&l‘ﬂ’u 25.2 ng/mL WA 3.72% LAz inter-day precision Wi 5.21%
@1’13’10“71' 11 WA accuracy LAY precision %awuﬁ”amz recovery maamaﬂﬂﬁuhwmamﬁmw
Wad 7.2, 25.2 uaz 90 ng/ml AU 101.54%, 96.32% Was 96.27% a1uA1aU lasiidn Inter-day
Wwa inter-day precision 2a9alnAufienudutu 90 ng/mL AU 4.8% uay 5.9% eNEIGU
WeNINGL A retention time w89 NAS uaz tuan Iniiu agliﬁ'ﬂs:mm 5 uay 9wl audney 119dt e
fullrantuasnnunlslvin (CV) w846 retention time wutasnin 0.4% lagaansn separate

321379 peak Uad NAS WAz Lmﬂwﬁu‘l@i’aU'w*ﬁ'@Lﬁmslu@hmig@ﬂﬁmmmﬁﬁmu@ (i 12)

A13191 9. Linearity and range for the determination of melatonin standard

Sample | Melatonin (hg/mL) Area Height | Rt (minutes)
1 7.20 10.23 0.27 8.92
2 25.20 41.72 0.89 8.89
3 90.00 164.06 3.05 8.89
4 180.00 343.87 6.57 8.96

Extraction of melatonin standards in the 7.2-180 ng/mL concentration range.
The linear regression equation is Y = 1.94X-6.32, r = 0.9998; and r* = 0.9996.

®1319% 10. Precision for the determination of melatonin standard

Sample Area Height Rt (minutes) Melatonin (ng/mL)
1 38.38 0.88 8.93 23.10
2 42.00 0.94 8.88 24.97
3 41.72 0.89 8.89 24.82
4 38.61 0.87 8.94 23.22
5 39.39 0.84 8.93 23.62
%CV 4.31 4.40 0.30 3.72

A13191 11. Accuracy and precision for the determination of melatonin in plasma

Melatonin added (ng) | Melatonin found (ng) | Melatonin recovery %CV
7.20 (n=4) 7.31 101.54 6.69
25.20 (n=7) 24.27 96.32 5.21

90.00 (n=12) 86.64 96.27 5.89
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internal standard.

nauasszaUAInAnlunaEILazinaTY

winerldimsdeneiszauwa Infulunansuuazinasuds sn3sedsldledasseu
aﬂwﬁu’[uwmamua:mfﬁmﬂlué’aamaﬁlﬁumngﬂaaJ Wasonnlifisudszanoaipone §1umnits
dlasnnlfandanaldsunmswamitin et dsznaunusulssanadusinmsansnmnafinuas

a 6 . = a . &) ' U P d e & 2 2K o ]
N3 Lﬂi’]ﬁﬁiﬂi(ﬂﬂﬂ'ﬂ&lLﬂiﬂ@aaﬂsﬁL@ﬁuLﬂ%ﬂql"ﬁﬁﬂ Uﬂ@jﬁﬂ'ﬂﬂﬂ’]ﬂ%(ﬂi’ﬂ%LUﬂﬁ@]% ﬁ]{'lilx'ivlllﬁ']ll'ﬁﬂ

(2
=]

A & o A 4 o ' A« OX]
JezIaszauwa ndnluwarguinazina ﬂsl,umamamﬂmnﬂaﬂa o' le L i

MRG5080037 44



uni 4 ayduazIansal

ma‘ﬁm:nLLamlﬁLﬁuiwmjuﬁvlﬁ%‘uL&Jaﬂ"nﬁuiauﬁumﬁﬂmﬁamﬂﬁﬁwﬁﬂmummgmﬁ
w lureirzauanualsaaandiatuiasnii Ssauaimsbinedssasdtasnit uaziineau
qmmw%%ﬁLﬁ'uﬁumﬂﬂd’mf,jumqu it linuaNILANEIRaNIRELALEILBIN IR I NN TN I
wazdaMMITaadiavedihe %dﬂ’]iﬁﬂﬂ’]ﬁ@uﬂ’]iﬁﬂw’lLLiﬂﬁIﬁEﬂLLUUﬂ’]iﬁﬂH’]LLUU randomized,
controlled, double-blind trial fifimsAnE LN INARIN 2 VWAANAILTI UazfnEIzFLUANNATLA
panTiaTuIINNUAWNNTINVILT L vt wamsanedasdusanadasiunisanmsvas Lissoni et
al. (1992, 2002, 2003) ﬁwué“m’m’mﬁﬂmn'ﬁvl,&iﬁaﬂi:aoﬂ"l,ugﬂaﬂﬂ&jmﬁ%'mmﬂwﬁuﬁmdma;u
GRMEEY wonanit Msane AN imeunauesma Infiulumiannisiessaeandatunim
friananesa TIuEe5EaU Malondialdehye (MDA) Laz3261 8-isoprostane uAmsanENin
miﬁﬂmLLiﬂﬁsﬁmmwa’Luﬁﬂaﬂﬁ‘?ﬂLﬂﬁﬂﬂﬁ'ﬂ

athelsfionu nansdnwudasduslinuanuuandsegaiiividymsinvedatia
#199 ilasnndmathefildlumsisedates Sefidaslimsfnedelurinadodnefilnadwiadudu

=2 a &
NAaNIIFANIaNAId

fyvuazailassa

1 nidpildsznadna wae L sIwanuMIFNUIIL ﬁfﬂ%%’ﬂ%aﬁawanu”‘s%’s;mﬂl,mm
nu’é"u e]mﬁwaﬁfum&mﬂ'mam BTN IUEIUNIUIEUNUAIN U UAZFITING
ADUTIININ

2 mikdawminfuualgadnivawiss leiagaudianmtes Tnwaefilssnuiingad
Lﬂ%@d%’ﬂﬂ%ty fNTUNARATHNTIN N1IRAG LY batch WIN VLaJ'shummgmLﬁaamﬂﬂ%mm
mlmwiaumﬂsga (content uniformity) Lmﬂ@haﬁ'ul,ﬁuﬂiwmmg’mﬁﬁmuﬂ FsluaSousnia
Jeuaaaulasunwisanendiin WesnnasBanamysaszausnludon unuawasd
Sutsenn 198 R9NsannFsEEnTua (bioavailability) va9enfiianuuanansiuannly
udazAAA LANENEI S9N UENITND LA BINFNYINALENINNA DAL N FTENTAT WIaINIok
uwIneanle 3eldseianavlunalna vldmsdsemeadfinditreanldniiivuanis
WA Lwiﬁﬂhzjlﬁ’lﬁwamﬁmsﬁﬁﬁqmmwﬁ%u

3 manawITiensfas Infinandiegeiinindas3s HPLC §9laldnamumfinimue
dauniailasmnasaiiidesmsldfinaiumennn Sauddymlaoiawidslng vaums
Fuansdaaaduvsaiduldies agnslsiaunszuaumsasnanldiiaann mlwlisawnsa
fime:ﬁmmeﬁu‘lué’aamuﬁamm:ﬁwmwmﬁﬂuﬂsl,uiﬂiamivlﬁﬁu

4 msﬁmﬁamjﬂaﬂL“iT’]*a"astﬁfﬂ”ﬂLﬂu"l,ﬂ"l,@i”"ﬁwmhLqumSﬁﬁmuﬂ sawnibafiasannlainng
151 protocol siduaauniuniilassmyssefimmualuassusn Tasawzluies inclusion
criteria 1199 LaananansatlasunIMERY fionaduaniznudenssnivasnuisy Tlu
\asdu Ifuiymlasnsiade fyunndfidemalsadeadriulunmise usswsy
Tsanegunansanlassnisisuean Lﬁalﬁmmmﬁ'@uﬁaﬂﬁﬂaﬂvl,ﬁmnﬂfu

5 nwidpdonlszmununaisdhy uazyaNINIMILNNG (UWANng wenuna Rty
woaUfuiane) adudounyudoulyides g iliszauamn ussiamunuldon lum

MRG5080037 45



NINUIBAANVUTUTU Lﬁ@dﬂﬂﬂﬁaaa@@lﬂwgﬂamﬂunmmu LRZLIANTUUTTMUEN LazNNT
\eadaganw daaduliany protocol datt Jsdasdrageddulumalszauua:
A A o ' ° A o a &
fAaeuasainan Mlrdanlsiainuan

6  MTIWNIARANMITEzIIWIN FnlEmIaRuWN la liTaiSmdaninnwidulssian basic
research @311 M3DalasamslasRasanannsanuniiesat1aedandnldlden

(2
=

fnTunuwITnluansmeit

<
AINLRLLA Z"ITB Ldnatle

'
o AA o

Tagtufidoyasrwanuninbudndszdninmsesumindulunissneiuzds ninangiuwnms

9 U

Aa ea o 6 =

v =
maﬂgumms FAINA[D ﬂ']iﬂﬂ‘]:l"]l%ﬂu WA NANIIANHLLL meta-analysis 03 protocol V83

Aav A a =< v o A A R ' oA v o\ va =< o
NWIH wananSundInwnuninisundSnsveslassnsagisdariauad 59ladlanmalsnsnnuy
o aw . WA @ v aw o A % P X =
1#n3dueaszing (Prof. Paolo Lissoni) SaifluiinidumaniansnislfiuanIinfuludiouzise
“anNNG wamiﬁﬂ‘mLfﬁaaﬁuflu%ﬂaU;J:L%@'ﬂ'aﬁnﬁﬁwuLLuﬂﬁuwaﬁaL"ﬁuLamﬁu @911 Lasany

. & @ (Y ° $ ° a X a Ao

MIRCIT Trial mmnwa;&avlﬂﬂiumumﬂuﬂ 174 A% (TIVLBFIWIBANT U NLANATAUA 120 A%
iasnnuansiienziidasdunugile loss of follow up Sruaunn) mairazdlamadnaidandis
8 289 l3Rey MIITLNIARANLTIzHZ AWK MIFRUNTIN laT LR atdTouAuuisadssnn
basic research @91 NIUALATINIATNTORNRUAVAIRNI. LAURNIITIINAITANNNLNLID LG L
=< ' ° o Ao o g
FoliwmnnzandnsunwiIsoluans o

Tywamaguasmsansiuainiu fs wanlnfdwdugaslanlusrenme uazdadunianmwd

a a e ] a a n{ <) v Y o ' L
ﬂﬂ&léﬂ%'ﬁlﬁi&llu%ﬂ’]ﬂﬂin‘ﬂﬂ Uiﬁﬂﬂ?vlmﬁﬁwﬁﬁﬂ‘ﬂﬂﬂ“ﬂﬁ“(]ﬁL‘iJ%L‘ﬂ']“llE]\‘]vLﬂ mlﬂmﬁwuauum&umi

9 9

2

3980819939999NUS BN Laglawizmadnsnisedin Sedaslidunaisfusundoganiy Toys

U

a e o

> a 1 1 v a & a |
wangusasalnfiudulngisanannisdnmlasininms Gliyuwissdna uasdumfinm
& & o A & a A P v Vo o o,
nalan wananht 83hidnsrunadowaaninfwdum uazluswmeaigs Tudedalddmivgiae
wnds ildunndliflamalaianuazlsndanmaiainan dunaldgthosulnglasanzly
Urznalnofasdmiamisuazenimnua liuan Infudaduenuwdnnoon bai'le
103973 MIRCIT Trial 8168A2188WATIZA (in kind UAZ in cash) AMNAABRUIBINH 119
> £ 1 A 1 Qs a o s £ dl ) 1 J =
maiguazianau uazldumoanuindedunurisnowuenaainidrafei lugmunadow
ainfiuludszine uszdszmoudonlsle laolaSunuaiuauuain ana/as. (TRF-MAG) $1uin 5
' [ ' = {o o & ° o L. { o
N1 uanuaInaIRaudszimniine SadsiwadmIuMIAnsIULY preliminary liNaTayans
a [ 1 o et I U &/ ‘é v o v 1 { ‘§/ ‘é
Ay wddsliwadwindudeyatunzidoun Ssdainsdwuawdihiumfnmnannis 4
T A . Lo e o A -
winafwudsznafinnniudis aiuw MIstuayuainianigusdalanuindu hasndu
Aq o v & = A v I .
lassmsnlgevdszanaann lasanzwindasvenoidunisdnsnlu phase 1l F9da91Tl1 multicenter
trial lagiTadn masuayuaindnizua sxtelidsamelne o nfidedninm uaznegn 19

o A

fmiugthounds wazenalnadalindug Nhaslinafnm udldldaseuagulunsdnmni

MRG5080037 46



LN&E13D19DY

Ahmed HH, Mannaa F, Elmegeed GA, Doss SH. Cardioprotective activity of melatonin and its

novel synthesized derivatives on doxorubicin-induced cardiotoxicity. Bioorg Med Chem 2005; 13(5):1847-57.

Aldhous M, Franey C, Wright J and Arendt J. Plasma concentrations of melatonin in man following oral

absorption of different preparations. Br. J. Clin. Pharmacol. 1985; 19;4:517-521.

Anon. Amifostine Protects a Broad Range of Normal Tissues From Chemotherapy- and Radiotherapy-

Associated Toxicity. Drug Ther Perspect 2001; 17(21):1-5

Arendt J. Melatonin and the Mammalian Pineal Gland. London, Chapman Hall, 1995.

Aydin G, Ozcelik N, Cicek E, Soyoz M. Histopathologic changes in liver and renal tissues induced by

Ochratoxin A and melatonin in rats. Hum Exp Toxicol 2003; 22(7):383-91.

Balli E, Mete UO, Tuli A, Tap O, Kaya M. Effect of melatonin on the cardiotoxicity of doxorubicin. Histol
Histopathol 2004; 19(4):1101-8.

Barlow-Walden LR, Reiter RJ, Abe M ef al. Melatonin stimulates brain glutathione peroxidase activity.

Neurochem Int 1995; 26(5):497-502.

Bartsch C, Kvetnoy I, Kvetnaia T et al. Nocturnal urinary 6-sulfatoxymelatonin and proliferating cell nuclear
antigen-immunopositive tumor cells show strong positive correlations in patients with gastrointestinal and lung

cancer. J Pineal Res 1997; 23(2):90-6.

Bechgaard E, Lindhardt K, Martinsen L. Intranasal absorption of melatonin in vivo bioavailability study. Int. J.

Pharm. 1999;182, 1-5.

Benes L, Claustrat B, Horriere F, Geoffriau M, Konsil J, Parrot KA, DeGrande G, McQuinn RL, Ayres JW.
Transmucosal, oral controlled-release, and transdermal drug administration in human subjects: a crossover

study with melatonin. J. Pharm. Sci. 1997; 86, 1115-1119.

Bettahi I, Pozo D, Osuna C, Reiter RJ, Acuna-Castroviejo D, Guerrero JM. Melatonin reduces nitric oxide

synthase activity in rat hypothalamus. J Pineal Res 1996; 20(4):205-10.

Blanchard B, Pompon D, Ducrocq C. Nitrosation of melatonin by nitric oxide and peroxynitrite. J Pineal Res

2000; 29(3):184-92.

Blask DE, Lemus-Wilson AM, Wilson ST, et al: Neurohormonal modulation of cancer growth by pineal
melatonin, in Touitou Y, Arendt J, Pevet P (eds): Melatonin and the Pineal Gland: From Basic Science to

Clinical Application. Amsterdam, the Netherlands, Elsevier,1993, pp 303-310.

Bondy SC, Lahiri DK, Perreau VM et al. Retardation of brain aging by chronic treatment with melatonin. Ann N

Y Acad Sci 2004; 1035:197-215.

Bromme HJ, Morke W, Peschke D, Ebelt H, Peschke D. Scavenging effect of melatonin on hydroxyl radicals

generated by alloxan. J Pineal Res 2000; 29(4):201-8.

Brown EN, Choe Y, Shanahan TL, et al: A mathematical model of diurnal variations in human plasma

melatonin levels. Am J Physiol 1997; 272:506-516.

Bubenik GA, Blask DE, Brown GM et al. Prospects of the clinical utilization of melatonin. Biol Signals Recept
1998; 7(4):195-219.

Buhlmann Laboratories AG. (2005). www.buhimann.ch Last visited 18/11/48.

MRG5080037 47




Cagnoli CM, Atabay C, Kharlamova E, Manev H. Melatonin protects neurons from singlet oxygen-induced

apoptosis. J Pineal Res 1995; 18(4):222-6

Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E, Bonomi A, et al. The Functionnal Assessment of
Cancer Therapy scale: development and validation of the general measure. J Clin Oncol 1993;

11(3):570-9.

Claustrat B, Brun J, Garry P, et al: A once-repeated study of nocturnal plasma melatonin patterns and sleep

recordings in six normal young men. J Pineal Res 1986; 3:301-310.

D’Argenio, D.Z. and A. Schumitzky. ADAPT Il User's Guide: Pharmacokinetic/Pharmacodynamic Systems

Analysis Software. Biomedical Simulations Resource, Los Angeles, 1997.

Dawson D, Rogers NL, van den Heuvel CJ, Kennaway DJ, Lushington K. Effect of sustained nocturnal
transbuccal melatonin administration on sleep and temperature in elderly insomniacs. J. Biol. Rhythms 1998;

13,532-538.

Daya S, Walker RB, Glass BD, Anoopkumar-Dukie S. The effect of variations in pH and temperature on

stability of melatonin in aqueous solution. J Pineal Res. 2001 Sep;31(2):155-8.

DeMuro RL, Nafziger AN, Blask DE, Menhinick AM and Bertino JS. The Absolute Bioavailability of Oral
Melatonin. Clin. Pharmacolog. 2000; 40:781-784.

Dominguez-Rodrigueza A, Abreu-Gonzalezb P, Garcia-Gonzaleza M, Ferrer-Hitaa J, Vargasa M and Reiter RJ.
Elevated levels of oxidized low-density lipoprotein and impaired nocturnal synthesis of melatonin in patients

with myocardial infarction. Atherosclerosis 2005; 180:101-105.

Dziegiel P, Jethon Z, Suder E et al. Role of exogenous melatonin in reducing the cardiotoxic effect of

daunorubicin and doxorubicin in the rat. Exp Toxicol Pathol 2002; 53(6):433-9

Dziegiel P, Suder E, Surowiak P et al. Role of exogenous melatonin in reducing the nephrotoxic effect of

daunorubicin and doxorubicin in the rat. J Pineal Res 2002; 33(2):95-100.

Epstein FH. (1997). Melatonin in Humans. The New England Journal of Medicine 336;3:186-195.

Fourtillan JB, Brisson AM, Gobin P, Ingrand |, Decourt JP, Girault J. Bioavailability of melatonin in humans

after day-time administration of D(7) melatonin. Biopharm Drug Dispos. 2000 Jan;21(1):15-22.

Frazer S, Cowen P, Franklin M, Franley C and Ardent J. Direct Radioimmunoassay for Melatonin in Plasma.

Clinical Chemistry. 1983; 29;2:396-397.

Genovese T, Di Paola R, Mazzon E, Muia C, Caputi AP, Cuzzocrea S. Melatonin limits lung injury in

bleomycin treated mice. J Pineal Res 2005; 39(2):105-12.

Gitto E, Tan DX, Reiter RJ et al. Individual and synergistic antioxidative actions of melatonin: studies with
vitamin E, vitamin C, glutathione and desferrioxamine (desferoxamine) in rat liver homogenates. J Pharm

Pharmacol 2001; 53(10):1393-401.

Guttekin F, Delitas N, Yasar S, et al: In vivo changes in antioxidant systems and of vitamin C and vitamin E on
oxidative damage in erythrocytes induced by chlorpyrifos-ehtyl in rats. Arch

Toxicol 2001; 75:88-96.

Hara M, Yoshida M, Nishijima H et al. Melatonin, a pineal secretory product with antioxidant

properties, protects against cisplatin-induced nephrotoxicity in rats. J Pineal Res 2001; 30(3):129-38.

MRG5080037 48




Harumi T and Matsushima S.. Review: Separation and assay methods for melatonin and its precursors.

Journal of Chromatography B. 2000; 747:95-110.

Iguchi H, Kato JI, Ibayashi H: Melatonin serum levels and metabolic clearance rate in patients with liver

cirrhosis. J Clin Endocrinol Metab 1982; 54:1025-1027.

Jahovic N, Cevik H, Sehirli AO, Yegen BC, Sener G. Melatonin prevents methotrexate-induced hepatorenal

oxidative injury in rats. J Pineal Res 2003; 34(4):282-7

Kandimalla KK, Kanikkannan N, Singh M. Optimization of a vehicle mixture for the transdermal delivery of
melatonin using artificial neural networks and response surface method, J. Controlled Release 1999; 61, 71—

82.

Kikwai L, Kanikkannan N, Babu RJ, Sing M. Effect of vehicles on the transdermal delivery of melatonin across

porcine skin in vitro. J. Controlled Release 2002; 83, 307-311.

Kim C, Kim N, Joo H et al. Modulation by melatonin of the cardiotoxic and antitumor activities of

adriamycin. J Cardiovasc Pharmacol 2005; 46(2):200-10.

Kocak G, Erbil KM, Ozdemir | et al. The protective effect of melatonin on adriamycin-induced acute cardiac

injury. Can J Cardiol 2003; 19(5):535-41.

Konsil J. Formulation and Pharmacokinetics of Melatonin. PhD. Thesis, Oregon State University, 1997.

Kotler M, Rodriguez C, Sainz RM, Antolin |, Menendez-Pelaez A. Melatonin increases gene expression for

antioxidant enzymes in rat brain cortex. J Pineal Res 1998; 24(2):83-9.

Kovacs J, Brodnrr W, Kirchlechner V, Arif T, and Waldhauser F. Measurement of Urinary Melatonin: A Useful
Tool for Monitoring Serum Melatonin after Its Oral Administration. The Journal of Clinical Endocrinology &

Metabolism (2000); 85;2:666-670.

Lagana A, Marino A, Fago G, Pardo-Martinez B and Bizzarrii M. Sensitive assay for melatonin in human

serum by liquid chromotography. Analytica Chemica Acta. 1995; 316:377-385.

Lane, E. A.; Moss, H. B. Pharmacokinetics of melatonin in man: first pass hepatic metabolism. J. Clin.

Endocrinol. Metab. 1985, 61, 1214-1216

Lee BJ, Parrott KA, Ayres JW, Sack RL Preliminary evaluation of transdermal delivery of melatonin in human

subjects. Res. Commun. Mol. Pathol. Pharmacol. 1994; 85:337-346.

Leon J, Acuna-Castroviejo D, Sainz RM, Mayo JC, Tan DX, Reiter RJ. Melatonin and mitochondrial function.

Life Sci 2004; 75(7):765-90.

Leon J, Acuna-Castroviejo D, Escames G, Tan DX, Reiter RJ. Melatonin mitigates mitochondrial malfunction. J

Pineal Res 2005; 38(1):1-9.

Lissoni P, Barni S, Tancini G et al. Role of the pineal gland in the control of macrophage functions and its
possible implication in cancer: a study of interactions between tumor necrosis factor-alpha and the pineal

hormone melatonin. J Biol Regul Homeost Agents 1994; 8(4):126-9.

Lissoni P, Paolorossi F, Tancini G et al. Is there a role for melatonin in the treatment of neoplastic cachexia?

Eur J Cancer 1996; 32A(8):1340-3.

Lissoni P, Tancini G, Barni S et al. Treatment of cancer chemotherapy-induced toxicity with the pineal hormone

melatonin. Support Care Cancer 1997; 5(2):126-9.

MRG5080037 49




Lissoni P, Barni S, Mandala M et al. Decreased toxicity and increased efficacy of cancer chemotherapy using
the pineal hormone melatonin in metastatic solid tumour patients with poor clinical status. Eur J Cancer 1999;

35(12):1688-92.

Lissoni P. Is there a role for melatonin in supportive care? Support Care Cancer 2002; 10(2):110-6.

Lissoni P, Chilelli M, Villa S, Cerizza L, Tancini G. Five years survival in metastatic non-small cell lung cancer
patients treated with chemotherapy alone or chemotherapy and melatonin: a randomized trial. J Pineal Res

2003; 35(1):12-5.

Liu X, Chen Z, Chua CC et al. Melatonin as an effective protector against doxorubicin-induced

cardiotoxicity. Am J Physiol Heart Circ Physiol 2002; 283(1):H254-63.

Ludemann P, Zwernemann S and Lerchl A. Clearance of melatonin and 6-sulfatoxymelatonin by hemodialysis

in patients with end-stage renal disease. J. Pineal Res. 2001; 31:222-227.

Machin D, Campbell MJ, Fayers PM, Pinol APY Table 5.3 In Sample Size Tables for Clinical Studies,
Blackwell Science Ltd., 1997, 18-601

Majsterek |, Gloc E, Blasiak J, Reiter RJ. A comparison of the action of amifostine and melatonin on DNA-
damaging effects and apoptosis induced by idarubicin in normal and cancer cells. J Pineal Res 2005;

38(4):254-63.

Malhotra S, Sawhney G, Pandhi P. The therapeutic potential of melatonin: a review of the science.

MedGenMed 2004; 6(2):46.

Mallo C, Zaidan R, Galy G, et al: Pharmacokinetics of melatonin in man after intravenous infusion and bolus

injection. Eur J Clin Pharmacol 1990; 38:297-301.

Meeking DR, Wallace JD, Cuneo RC. Forsling M and Russell-Jones DL. Exercise induced GH secretion is
enhanced by the oral ingestion of melatonin in healthy adult male subjects. European Journal of Endocrinology

1999; 141:22-26.

Merck Index, 12, 5857, 1996

Mills E, Wu P, Seely D, Guyatt G. Melatonin in the treatment of cancer: a systematic review of randomized

controlled trials and meta-analysis. J Pineal Res 2005; 39(4):360-6.

Montgomery DC. Experiments with a Single Factor: The Analysis of Variance in Design and Analysis of

Experiments in Design and Analysis of Experiments, 4th, John Wiley & Sons, Inc., 2001, pages 107 — 110.

Montilla P, Tunez I, Munoz MC, Lopez A, Soria JV. Hyperlipidemic nephropathy induced by adriamycin: effect
of melatonin administration. Nephron 1997; 76(3):345-50.

Montilla P, Cruz A, Padillo FJ et al. Melatonin versus vitamin E as protective treatment against oxidative stress

after extra-hepatic bile duct ligation in rats. J Pineal Res 2001; 31(2):138-44.

Morishima |, Matsui H, Mukawa H et al. Melatonin, a pineal hormone with antioxidant property, protects

against adriamycin cardiomyopathy in rats. Life Sci 1998; 63(7):511-21.

Noda Y, Mori A, Liburdy R, Packer L. Melatonin and its precursors scavenge nitric oxide. J Pineal Res 1999;

27(3):159-63.

Nordlund JJ, Lerner AB: The effects of oral melatonin on skin color and on the release of pituitary hormones. J

Clin Endocrinol Metab 1977; 45:768-774.

MRG5080037 50




Pablos MI, Reiter RJ, Ortiz GG et al. Rhythms of glutathione peroxidase and glutathione reductase in brain of

chick and their inhibition by light. Neurochem Int 1998; 32(1):69-75.

Pieri C, Marra M, Moroni F, Recchioni R, Marcheselli F. Melatonin: a peroxyl radical scavenger more effective

than vitamin E. Life Sci 1994; 55(15):PL271-6.

Pratheepawanit N, Phunmanee A, Sookprasert A, Lertsinudom S, Weerareeyakul T. Quality of Life in Thai

Cancer Patients: Validation of an Interview-administered FACT-G. Quality of Life Newsletter 2002; 29: 17-18.

Pratheepawanit N, Lerkiatbundit S, Thienthong S, Krisanaprakornkit W, Limwattananon C, Pakkhem A.
Validation of FACT-G (Thai version) in low literate patients. Patient Reported Outcomes 2005; 34: 9-10.

Ratanatharathorn V et al. Quality of Life, Functional Assessmnet of Cancer Therapy-General. J Med Assoc

Thai 2001; 84:1430-1442.

Reiter RJ. Functional aspects of the pineal hormone melatonin in combating cell and tissue damage induced

by free radicals. Eur J Endocrinol 1996; 134(4):412-20.

Reiter R, Tang L, Garcia JJ, Munoz-Hoyos A. Pharmacological actions of melatonin in oxygen radical

pathophysiology. Life Sci 1997; 60(25):2255-71.

Reiter RJ, Tan DX, Acuna-Castroviejo D, et al: Melatonin: Mechanisms and actions as an antioxidant. Curr

Topics Biophys 2000; 24:171-183.

Reiter RJ, Acuna-Castroviejo D, Tan DX, Burkhardt S. Free radical-mediated molecular damage. Mechanisms

for the protective actions of melatonin in the central nervous system. Ann N Y Acad Sci 2001; 939:200-15.

Rock E, DeMichele A. Nutritional Approaches to Late Toxicities of Adjuvant Chemotherapy In Breast Cancer

Survivors. Nutr Mngt Chemother Toxicity 2003; 133:3785s-3793s

Rogers NL, Phan O, Kennaway DJ, Dawson D. Effect of daytime oral melatonin administration on

neurobehavioral performance in humans. J Pineal Res 1998; 25(1):47-53.

Sahna E, Parlakpinar H, Ozer MK, Ozturk F, Ozugurlu F, Acet A. Melatonin protects against myocardial

doxorubicin toxicity in rats: role of physiological concentrations. J Pineal Res 2003; 35(4):257-61.

Sebra MLV, Bignotto M, Pinto LR Jr, et al. Randomized, double-blind clinical trial, controlled with placebo, of
the toxicology of chronic melatonin treatment. J Pineal Res 29:193-200, 2000
Res 2000; 29:34-39.

Sener G, Satiroglu H, Kabasakal L et al. The protective effect of melatonin on cisplatin nephrotoxicity. Fundam

Clin Pharmacol 2000; 14(6):553-60.

Sener G, Sehirli O, Yegen BC, Cetinel S, Gedik N, Sakarcan A. Melatonin attenuates ifosfamide-induced

Fanconi syndrome in rats. J Pineal Res 2004; 37(1):17-25.

Sewerynek E, Reiter RJ, Melchiorri D, Ortiz GG, Lewinski A. Oxidative damage in the liver induced by
ischemia-reperfusion: protection by melatonin. Hepatogastroenterology 1996; 43(10):898-905.

Shida CS, Castrucci AM, Lamy-Freund MT. High melatonin solubility in aqueous medium. J Pineal Res. 1994
May;16(4):198-201.

Silman RE. Melatonin: a contraceptive for the nineties. Eur J Obstet Gynecol Reprod Biol 1993; 49(1-2):3-9.

MRG5080037 51




Srinivasan V, Pandi-Perumal SR, Maestroni GJ, Esquifino Al, Hardeland R, Cardinali DP. Role of melatonin in

neurodegenerative diseases. Neurotox Res 2005; 7(4):293-318.

Szmuszkovicz J, Anthony WC, Heinzelman RV Synthesis of N-acetyl-5-methoxytryptamine. J Org. Chem
1960; 25:857-9.

Tan DX, Chen LD, Poeggeler B, et al. Melatonin: A potent, endogenous hydroxyl radical scavenger. Endocrine

J 1993; 1:57-60.

Vakkuri O, Leppaluoto J, Kauppila A. Oral Administration and distribution of melatonin in human serum, saliva

and urine. Life Science 1985; 5;37:488-495.

Vijayalaxmi CRT, Reiter R.J. and Herman TS. Melatonin: From Basic Research to Cancer Treatment Clinics.

J. Clin. Oncol. 2002; 20,10: 2575-2601.

Vijayalaxmi CRT, Reiter RJ, Tan DX, Herman TS, Thomas CR Jr., Melatonin As A Radioprotective Agent: A
Review. Int. J. Radiation Oncology Biol. Phys., 2004; 59:3:639-653,

Wahab MH, Akoul ES, Abdel-Aziz AA. Modulatory effects of melatonin and vitamin E on doxorubicin-induced

cardiotoxicity in Ehrlich ascites carcinoma-bearing mice. Tumori 2000; 86(2):157-62.

Wei-Li Di, A. Kadva, A. Johnston and R. Silman. Variable Bioavailability of Oral Melatonin. New England
Journal of Medicine 1997; 336;14:1028-1029.

Xu MF, Tang PL, Qian ZM, Ashraf M. Effects by doxorubicin on the myocardium are mediated by oxygen free
radicals. Life Sci 2001; 68(8):889-901.

Xu M, Ashraf M. Melatonin protection against lethal myocyte injury induced by doxorubicin as reflected by

effects on mitochondrial membrane potential. J Mol Cell Cardiol 2002; 34(1):75-9.

Yale University 2005. Yale and Medicine, 1951-2001. Lerner A.
http://info.med.yale.edu/library/exhibits/yalemed3/1971-1981.html Last accessed 29/11/48

Yeleswaram K, McLaughlin LG, Knipe JO, Schabdach D. J Pharmacokinetics and oral bioavailability of

exogenous melatonin in preclinical animal models and clinical implications. Pineal Res. 1997 Jan;22(1):45-51.

MRG5080037 52




Output 931nlAIN1539Y

NAIWIFLNANUWIINTENITITIMTIZAUIIMTIG - 143
PUIDHAA HAINWITEN LATUNWNNWIAN AW NIV V0I8N1NTOTHIRN &ND.-FN2. T
_— 9"1 , 9
LﬂumumﬁLmﬂ:ﬁ“ﬁa;&mﬁaaﬁumam@ummha 30 e T91le submit lg9TE19E19 9 S
4 033 ud Wildsunsaeuiudinmauaidoanu fa ngudretnaiasifinld ainslsfionw Wndapld
> ] ] =3 v 1 U U o U AI 13/
PONUFUURUUIINAINBINUAI %ommsnmimwa;&ama% LLava@]TEI’]EJﬁ]’m’JW}dﬂ’JFJLWWUu
NMLANNTIRUA 120 an 1w 174 au LﬁaamnwamﬁLm']:ﬁl,ﬁaaﬁuwug}”ﬂw loss of follow up
° o A v =2 % v & o aw s % & @ o
Frwnunn Testuiidihedumenmug 170 an a9 un’sama"lmal,ﬂwagaslmmu 174
ﬁau’imﬁzﬁﬁa;&a%nﬂ%’a LwiLﬁaaﬁnﬂﬁaa?\@muﬁﬂamﬂmwmm 6 LABW FIANAINVTNTDNR
fnnnlasnaTidszunondeungainmen 2554
mMyuanwIde s lunid
a a 6 A o a 1 v A v A A ° a
21 dwdiad @mahlusienomnaliifensldnielimahlddszyndlilannansfia)
2.1.1 iauﬁ@um;‘efm@‘iﬁuLLa:maauqmmwwﬁmﬁm&ﬁmmiwﬁmmﬂqa 10 Waz 20
A a o o A o o ° [ ae A o ' '
fiadnunuuisnswuaimaainiand@mivltluniite Sahldganuiaialu
MINAIWNEAN U munummiwﬁa TRF-MAG Imﬁhq@u’%ﬁmymua%waﬂ%’n
Py o A o & A o I3 A
LS laounangunaanuua Indiullgsasdnsonmisuazen dssinelng tave
£ A o o { X 3 { o
mumLﬁﬂumm‘[ﬂuummuLﬂumlﬂaiﬁ’luaﬂwmmuﬁalﬁau qumwuf 2554
LLa:agjiizmwsawamiﬂmarm
2.2 Fauloung @msmrsenloungdsnuidsafennasmsinindfowudassadoudatsau
$307D0719)
23 et (Hiesetnoanuiinia/aninizuaanuanlalnieniie - Sesesnsany
1 =1 dl QI J v &) 0 a @ a a > 1 =,
FrulaNAuIw LLa:VLﬂwwmmLﬂuﬂqmammﬂﬂuu VAINLIFBVaULAR LuTlw.a. 2551
Tadufifininidulungaisunit 30 au AfidszaunsaluazaNaTe TN
LLazvl,@T%'unuaﬁfuaHumﬂ%mU‘V\mmm R
a o a a a 6 a v o e d'
231 NWIBuMIU A VINEImsasuazinalulad mMoldlasinisasemaiauiie
WamgamnnITszauliygln (@0 a3 Bed TaleEniuavasuaindu 10
uaz 20 Haaniuualya Fyguarh MRG-OSMEP505S084 §113% 300,000 1M
232 Nuidbamtudia smadinmmaaiuaznalulad neldlassmisiahasauie
WawgamwnIINIzAULTY I (307.- 881, (389 dazdnTawseawainiiulu
{rhowziSvatnd dyaiiasfi MRG-OSMEP505S083 41uau 300,000 11
a o a v € ' Aa e . A X a a a
2.3.3 USHNLOUUEIRAINLINT I@mmnmam (cofunding) 1NaANBNTIUTERNDNAVDILN
m‘[wﬁmmﬂgammm 10 WAz 20 AAANITN 31131 580,000 LN
2.3.4 nuaﬁum&uﬁamwmju‘iﬁ'ﬂ ATALLARTANRAS NRIINUIRLVDULAK F7117% 20,000
v lagldsaanguidoalnfiusniuszoziaa 1 9 lull 2550
235 nungiu'i%’mumiﬂﬁu VAINENRLVaULAK LU 1wInEN 1 Suundal asued
2551
2.3.6 NUYANBUIINTUNINUAULNTIUNTIVBUAITE UszdrDovtlszan w.e. 2553
A aAv o o a A ¥ A £ o <
“]jaLLN%G’]%’J%UWGM%’]LL&:Y]@&QU?J‘L}:W%ELNEHIY]%%LWai‘ELaiuﬂﬂﬁﬂﬂiﬂﬂuﬁJ:Lid

MRG5080037 53



24

LazanM3NILEesatalithte SIuIuUszanansaw 675,000 U (3 Tasens
o)

237 NUIANUUNEUNNUAULNTTIMNMTITOUNITE UsedrDlaudszanm w.e. 2554
%'aLmem’iﬁ'ﬂﬁ'@mLLazmaaua%ﬁuﬁ‘mmiﬂﬁmﬁasl“ﬁl,a'%uqm?fﬂﬁﬁmmﬁa
LAZAAMISNIAL TINIULTZN T E® 395,000 1m (2 lasamisdas)

2.3.8 N AN.-9ATNNTIN (TRF-MAG Window 1) 1 2552 Folasamiisy
NAROLUAMNNLAZANNAIIITBINM InTuLaTauszdaiiinaaaifond
F9UU TN UT9EY 300,000 LN

2.3.9 N% &N2.-9ANANITY (TRF-MAG Window 1) T 2552 Folasomiiey
indTIauman-ingrnamaaitasua Infiuluszuuihdmisayn
DU TN I E0 300,000 1N

2.3.10nuan's. °§@Iﬂ§\‘m’13 Thai fruits — functional fruits 1) 2552
BN UUIZE WU LR WA mnﬁuqm@hmg‘uvlwsmmws Folasomiiey
szaugarunanduan nfivlutdlaaiznas Sudsemunalaling
ALY N IFY 672,870 LN

2.3 11 NuaNI. "gﬂiﬂidm‘a‘ Thai fruits — functional fruits 1) 2553
RN ITEWITUITLLRZ WA mﬂﬁ'uqmﬁwqﬂmmmws Folassmsrzau
wanlnfiunasiudszmunaliing (egszniudlalassmInudaiauauus)

2.3.12NUHUNNUAULNTINNINMTITBUAITIA T 2554 wnawddpuianssunfaimsi
aﬂﬂﬁmﬁ;E]Lﬁ%&lﬂiza'ﬂ%ﬂw\mﬁ%'ﬂﬂﬁLL&:LﬁNQMﬂ’]W%ﬁ@]Qﬂ’mi‘iﬂu:ﬁ\‘] (o8]
FTRINITANANTRNITINARIUA LUUHIIN U T L FUDLE)

B3 @EmsnamsiSsuntsewaanniaelng)

2.4.1 3MaNNTWAany Family Health International GaldmeIsunnunsounanis
Nuidn alrhauidenindfinanuunasgiuang Good Clinical Practice v 'l
i ldgmavasnsfinnunsiaunieadiin (Clinical Research Clerkship) 3187
Family Health International lagsin@nu la&lnanua3aann MIRCIT Trial LAzl de
Al Family Health International Qua Tasdumsiinanuasudluilne. 2550 auds
Ua9iin SinanmUS e dTemaasnITnawAnauTauuniu uaz University
of Washington — Seattle N7HNNULEINT 15 A%

2.4.2 ﬂ’]i%@]@?ﬁﬂ@j&ﬁ%&lmaﬂﬂﬁu amIneapauuin Sundtefidsyyienmelu 5
T I NTINNWITLAY U 4 At

2.4.3 ldsunusiuauuannmiisnudiig ﬁ'ﬁaﬁwvlﬂgmiai”'mﬁfnﬁﬂmi HUWNNIBNFANEN
PSaanln usslSyanenduw 7 an

NAIWARNN U INTNTITINT LU s2ina miLauawamuluﬁﬂixqw%ﬂm‘s Wuinenns
341 4a3 Usziladiy FOVUF mﬂﬁumiﬂﬁﬂu@:ﬂmmﬁd MIRIARAN 2549; 22
181-187.

MRG5080037 54



3.1.2

3.1.3

3.1.6

3.1.8

wi3 dazfideadiy veviua Aygriad gaoda mads Jyadesin unumvedwm
Infiulunsaannizeiuaeanfiatunazisniaduigalugiiouzss Thai Pharm
Health Sci J 2008;3:389-96

Pratheepawanit N, Sookprasert A, Punmanee A, Konsil J, Johns J,
Cheawchanwattana A, Jitpimolmard S, Salek S. Effect of Melatonin on oxidative
stress, toxicity and quality of life of cancer patients receiving chemotherapy. 15th
Annual Conference of the International Society for Quality of Life Research,
Montevideo, Uruguay, 22-25 October 2008. Published in Qual Life Res
2008;17(suppl):A-119-20. (poster presentation)

Pratheepawanit N, Sookprasert A, Punmanee A, Konsil J, Johns J,
Cheawchanwattana A, Jitpimolmard S. Association of adverse events and quality
of life reported in a randomized controlled trial of advanced cancer patients. 16th
Annual Conference of the International Society for Quality of Life Research, New
Orlean, Louisiana, USA, 22-25 October 2009. Published in Qual Life Res
2009;18(suppl):A-97. (poster presentation)

Inens Special lecture luata Melatonin in the treatment of cancer Iumuﬂi:"g&l
WIUITA The second Asia-Pacific Oncology Pharmacy Congress (APOPC 2008)
Twindl 11 fuenon 2551

Pratheepawanit N, Konsil J, Sookprasert A, Johns J, Cheawchanwattana A,
Jitpimolmard S. Melatonin in Reduction of Chemotherapy-Induced Toxicity:
Pharmacokinetics-pharmacodynamics and Increase of Quality of Life of Cancer
Patients Receiving Chemotherapy — MIRCIT Trial. ﬂﬁiﬂizquﬁﬂﬁﬁ'ﬂjﬂ%&iwmuf
Favanla, 11 - 13 ga1A 2550

Pratheepawanit N, Sookprasert A, Punmanee A, Konsil J, Johns J,
Cheawchanwattana A, Jitpimolmard S, Salek S. Effect of Melatonin on oxidative
stress, toxicity and quality of life of cancer patients receiving chemotherapy. N3
Urzgusinddpiulminuiuiidnenls, 16 - 18 qanan 2551

Plaimee P, Mititraporn R, Nuangjumnong W, Johns J, Pratheepawanit N.
Association between nurses working nightshift and melatonin levels, sleep quality
and alertness. JSPS Asia and Africa Science Platform Program and the 4"
LiverCare Cancer Symposium, 19-20 February 2008, Khon Kaen, Thailand, page
102.

Viboonaut K, Suriyawat K, Porasuphatana S, Johns J, Pratheepawanit N.
Preliminary study on the effect of melatonin on oxidative stress in cancer patients.
JSPS Asia and Africa Science Platform Program and the 4" LiverCare Cancer

Symposium, 19-20 February 2008, Khon Kaen, Thailand, page 101.

32 mMadauleamaATmInuinITInawg niluuazasdszine

3.2.1

MRG5080037

@qagia Prof. Paolo Lissoni, Division of Radiotherapy and Oncology, San Gerardo

. A o Ao o A A d v P 9
Hospital, Monza, Italy Taifluinidsnanfiiynidnlutas nsldiwainiiulugihe

55



3.2.2

3.23

MRG5080037

12159 unziinaawdsolusuitagadaiias TagldvadusnwiAisany protocol M3
FRunendiin uazmoaziBsamaide agiduizsz g uazldsuduusiiiuaing
IR 1UIUNY Professor David Blask Las Professor Steven Hill 44 School of
Medicine, Tulane University, USA tiavnsudsasaumu tisniunalnmsaangns
ez antiproliferative effect Ba91uan Infiuly cell line ux139vinuing

@ag¢ia Family Health International Faluasansdsdszine ﬁmuquqmmw
msansnenainlulszndlng Taglduaduusin atedsunnunsantowsy
WISy Mumdssduanumanzauaes CRF fazldlunuisy vailssldeniiums

Aa ] A v & 2 a . a o
mmmwamalmﬂu;ﬂﬂi:mu (monitor) Qmmwmmwluamﬂ@

56



MRG5080037

AMANKIN 1: submission to Journal of Pineal Resarch

Journal of

Pineal

Research

Molecular, Biologlcal, Physiological and Clinical Aspacts of Melatanin

MELATONIN IN CANCER PATIENTS RECEIVING
CHEMOTHERAPY: A RANDOMIZED, DOUELE BELIND,
PLACEBO, CONTROLLED TRIAL

Jaowirnal:

Journal of Binesl Fesesrch

Man uscript I0:

draft

Manuscript Type:

Original Manuscript

Date Submitted by the
AUThor:

Comgplete List of Authors:

Prathespawanit, Nutjares; Khon Kaen University, Faculty of
Pharmaceutical Sciences

Sookprasert, Aumkhas; Khon Kaen University, Faou ity of Medicine
Punmanee, Anakapong: Khon Kaen University, Faculty of Medicine
Konsil, Julrhat; Khon Kaen University, Faculty of Pharmacsutica |
Sciences

Johns, Jeffrey; Khon Kaen University, Faculty of Pharmaceutical
Sciences

Cheawchanwattana, Areswan; Khon Kaen University, Faculty of
Pharmaceutical Sciences

Jitpimalmard, Suthiphan; Khon Kaen University, Faoulty of Medidne

Keywords:

Melatonin, cancer, chemotherapy, quality of lifg, clinical trial, B-
Imoprosta ne

& scholarone-

Manuscript Central

Journal of Pineal Ressarch

57



NMANKIN 2: Submission to Supportive Care in Cancer

Editorial Manager(tm) for Supportive Care in Cancer
Manuscript Draft

Manuscript Number:

Title: PRELIMINARY DATA OF A RANDOMIZED, DOUBLE BLIND, PLACEBO AND CONTROLLED TRIAL
ON MELATONIN

Article Type: Short Communication

Corresponding Author: Dr. Nugaree Pratheepawanit, PhD.

Corresponding Author's Institution: Faculty of PharmaceuticalSciences, Khon Kaen University
First Author: Nugaree Pratheepawanit, PhD.

Order of Authors: Nutaree Pratheepawanit, PhD.; Aumkhae Sukprasert, M.D.; Anakapong Punmanee,
M.D.; Julrhat Konsil, PhD.; |effrey R Johns, PhD.; Areewan Cheawchanwattana, PhD,; Suthiphan
Jitpimelmard, M.D.

Absmact: Purpose: To measure the effect of melatonin on tumor response, adverse events, and guality
of life (QOL) of advanced cancer patients.

Method: The Melatonin In Reduction of Chemotherapy-Induced Toxicity (MIRCIT) wial is a randomized,
double-blind, placebo and controlled study. Advanced cancer patients received either melatonin or
placebo along with their standard chemotherapy treatment. Mixed-block randomization, stratified by
cancer type, was used to divide eligible patients into melatonin 10 mg, melatonin 20 mg or matched
placebo groups. Patients took the studied drugs at night for six months. Data on tumor status (RECIST
criteria), adverse events (CTCAE version 2] and QOL [FACT-G) were collected at the 1st, 2nd, and 3rd
cycle of chemotherapy treatment.

Results: Preliminary data of 30 patients were analyzed with 10in each group. Baseline QOL and
characteristics of the study patients were comparable in all groups. The melatonin group had lower
incidence of fatigue, anorexia and weight loss compared to the placebo with fewer incidences of
anemia (hemoglobin < 10 g/dL) and actual weight loss (> 5% from baseline] reported. There was no
difference of tumor response. Patients receiving melatonin reported improved QOL atthe 2nd and 3rd
chemotherapy cycle compared to deterioration with the placebo. Clinically meaningful improvement of
FACT-G scores was reported in 20 mg melatonin more than placebo for the 2nd (50% vs. 30%) and the
3rd (40% vs. 20%) cycles

Conclusion: Melatonin adjuvant therapy could reduce adverse events and improve QOL of cancer
patients. Initiation of melatonin atan earlier stage of cancer should have more effect. Continued study
with larger sample size is warranted, and ongoing.

MRG5080037 58



MRG5080037

MAannIN 3: Submission to Palliative Medicine

Palliative Medicine

Palliative Medicine

Improving care of advanced cancer patients: lessons learnt

from a small clinical study

Journzl

Palbative Madicina

Manuscript ID:

PM1-09-DLEZ

Manuscript Type:

Letter to the BEditor

Date Submitted by the
Author:

14-0Oct-2009

Complete List of Authors:

Prathespawanit, Nutiaree: Khon Kaen University, Faculty of
Pharmaceutical Sciences

Sukprasert, Aumkhae; Khon Kaen University, Faculty of Medicine
Punmanes, Anzkapong: Khon K2en University, Faculty of Medicine
Kaonsil, Julrhat: Khon Ka2en University, Faculty of Pharmaceutical
Sciences

Johns, Jeffrey: Khon Ka2en University, Faculty of Pharmaceutical
Sciences

Cheawchanwattana, Areswan; Khon K2en University, FE:uIt}I’-D‘f
Pharmaceutical Sciences

Jitpimodmard, Suthiphan; Khon Kaen University, Faoulty of Medicing

Keywords

guality of life, 2dvanced cancer, melztonin

Abstrad:

A randomized, double-blind, placebo controlled trial was conducted
1o evaluste the potentizl of melztonin 25 adjunctive therapy to
reduce adverse events and improve guality of Iife of advanced

£3 nogr petients receiving chemotherapy. Positive results, especially
higher percentage of dinically meaningful improvement of quality of
life should provide further evidence to the currently limited body of
knowledge in this fisld. Mare studies of this kind are required for
conclusive results from meta-anatysis. Meanwhile, awsrensss of
dinicians to such information is essential,
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Abstract

Purposa: To measure the effect of melatonin on tumor response, adverse events, and quality

of life (QOL) of advanced cancer patients.

Method: The Melatonin In Reduction of Chemotherapy-Induced Toxicity (MIRCIT) trial 15 2
randomized, doubla-blind, placebe and controllad study. Advanced cancer patients received
either melatonin or placsbo along with their standard chemotherapy treatment. Mixed-block
randomization, stratifiad by cancer type, was used to divide eligible patients into mealatonin
10 mg, mealatonin 20 mg or matchad placebo groups. Patients teok the studied drugs at night
for six months, Data on tumor status (RECIST criteria), adverse events (CTCAE version 3)
and QOL (FACT-G) were collected at the 17, 2%, and 3™ cyele of chemotherapy treaiment,

Cost avoidance from protecting of adverse events in selectad patients was alse evaluatad.

Results: Preliminary data of 30 patients were analvzed with 10 in each group. Baselme QOL
and characteristics of the study patients were comparable in all proups. The melatonin group
had lower incidence of fatigue, anorexia and weight loss comparad to the placebo with fewer

incidences of anemia (hemoglobin < 10 g/dL) and actual weight loss (> 3% from basaline )
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reported, No difference of tumor response was detecied. QOL scores on the 2™ and 3 cycles
showead improvemsant in melatonin group, but deterioration in placebe group. Higher ratic of
patients with 20 mg melatonin had clinical improvement of QOL (FACT-(3) scores than
those in placebo group, both at the 2% cycle (50% vs. 30%) and the 3 cycle (409 vs, 20%),
Using melatonin 10 mg and 20 mg could avoid treatmeant cost of adverse avents by 74,532
baht and 117 460 baht/proup, respectively. That is 27 %6 and 42 %4, respectively, of total

treatment cost of adverse events in the control group.

Conclusion: Using melatonin with chemotharapy may raduce adverss svents and improve
QOL of cancer patients. It alse avoided the cost to 16,000 bath per patient per chemotherapy

course. Continued study with larger sampla size 18 warrantad, and ongoing.
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Melatonin, cancer, chemotherapy, quality of life, clinical trial, cost avoidance

Corresponding author

Assoc Prof. Nutjaree Pratheepawanit Johns
Faculty of Pharmaceutical Sciences

Ehon Kaen University

Ehon Eaen 20002 Thailand

Telephone: +66 43 202378 Fax: +66 43 202379

E-mail: pnutja@kku.ac.th

MRG5080037

61



