msanlszantHavo e aMUBUTY NN HANANNNTEITNEIA
a /= = o\ a\ = J (Y] U cgu w
IMAUD HAZINNUA3Z ADILAVNIFTIANITONIEL
Y

= J S a % = \
: MIANHI «'ﬂﬂmmqwuﬂﬂnﬂﬂammuuﬂqumuﬂu

a d'd Z U A F%
myavmmnzumumﬂmmziﬁﬂmu

e

a a dw & (Y] a d U A
’;mzlmwufﬁﬁsﬂud’mﬁﬁwmmﬁﬁﬂ‘ymmﬁangmmmmamuﬁmmmm
a a (Y] &'
tmn:ﬂfnmnmwzammmzﬂuﬂ“qmmw
a v a _d

Inendamsunndysanms uriInedegsnatiadiag

Umsanu 2564



EFFECT OF ASTAXANTHIN, NATURAL PLANT-BASED OIL,
VITAMIN E AND VITAMIN D3 ON INFLAMMATORY BIOMARKERS
IN OVERWEIGHT AND OBESE WOMEN : A RANDOMIZED,

DOUBLE-BLIND, PLACEBO-CONTROLLED CLINICAL TRIAL

PUTTIPONG CHAROENSRI

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
Department of Anti-Aging and Regenerative Medicine
College of Integrative Medicine, Dhurakij Pundit University

Academic Year 2020



U

v Y a a

4 a a a %’ Y] [ a
AUVOINYTIUNUD ﬂ”I'iﬁﬂ‘HTﬂigﬁ'ﬂ‘ﬁwﬁﬂlﬂﬁuﬂﬁﬁul‘ﬂfu‘ﬁu uTNuﬁﬂﬂ%Tﬂﬁ%ﬁiﬂJ%Wl

[T [ a

a a A a a A 1 dy [ Y Aa
INMUUD  LASIATUUA3 ABITAUNIY ﬂﬂWiﬂﬂLﬁUIu@ﬁﬂNﬂNﬂTH

9

%‘ v A 9 = a o 1 a a 9 = 1
Windninuuas 1sneau : ﬂﬁﬂﬂkl”I’J"l]EJI,L‘U‘UQ'iJ“IfuﬂﬂﬂﬂﬂﬁﬂﬁﬂTHMﬂQN

AUAN
A Y a d A =3
ORI WAINIH I YeS
o=t 9 ¢ ¢ o 3 o
GAORCEATTTER Y HIUMAN310158 AT UGUNNGHAUT 1A
U a U dSI
nangag MeMIvzaoouazuyguan
= =
Umsanm 2563

UNAALD

[

Y ' 9
e maonuisesamuunluaunianzsihminduuazIsasiu 9y

e

=

dy v A A 2 T v o Jdo a laldﬂjwéd
ﬂ?mmmmﬂa"lwumwmmw VNlelﬂ'NllﬁlJWL!‘ﬁﬂ‘UfﬂiLﬂﬂIiﬂllﬂﬁﬂ@]ﬂliﬂﬁﬁ“ﬁﬁlﬂuﬁuﬁﬂ

mymenanvesaunalan  oulaun  lsauzse  lsanasameariala  Tsamaudumelouay

(% [

9 Y
Tsarwmu Taeliszaudaiamsoneuluongauy

4 4 a A a 90’ o [ a
499 WoANYINITLANTHATOWBAN T UTY U NTUANANANYTTIUIA

ee

o—

ngs

Y
J v v AW [ a

. , R
AmtuduazIaiiuas aeszaumrianmsonau luduaaniinsiminnuras Tsadiu

g

=2 =

axy Ao dy I = aa 1 a Y S '
IDNITANY: ﬂ']ﬁﬁﬂHTJ’ﬂEJul‘l]uﬂ1§ﬁﬂ}&l'WIﬂa@\11/]'Nﬂauﬂllﬂﬂquﬂﬂﬂﬂﬁ@ﬂﬂ’]uuﬂqw

a

1 9 d’d aol v A 9 A 1 v A 1 1
AIUAY 111ﬂ’quzmmummnzumuﬂmuuaﬂiﬂmu 07y 35-45 ‘]J?Jﬂ']ﬂ%uﬂ'lﬁﬂﬁlﬂgﬁgﬁ'ﬂﬂ 23-
° [~ [ [ ] a @ Jd A
29.99 ﬂ'ﬂ./ll.2 IUIU 38 AU %ﬁmmmmu 2 NN NYUNAAD 19 ﬂuqﬁjﬁﬂﬂﬁ@ﬂmMLﬁiﬂi’)TﬁTi
¥ 1 U
UDHAAULEUDU uTNHﬁﬂﬂﬂTﬂﬁ“ﬁ‘ﬁiiN%’T@ ’JG]T?JH% mmu?\:% HaznNQNAIUNY 19 ﬂullﬁjiﬂﬂiﬂ
v A o . [ < o Jd A A A o v o z:sllw
ulﬂllll!@llﬂ?ﬁ?ﬂﬂﬁ”l\‘] (MCT oil) 5‘1J‘1J§$‘VI']HL°]J1.!L'J§1 8 ﬁ‘ﬂﬂ?ﬁ UNITATIVUADAUNDIATSAUANIBIA
MIONLAL (tumour necrotic factor-alpha : TNF-Q(, high sensitivity C-reactive protein : hs-CRP) f
d @ 1 [
U lasaiey (aspartate aminotransferase : AST, alanine aminotransferase : ALT) LaZA1N1TNINIUUD
@ (Blood Urea Nitrogen : BUN, creatinine : Cr) 4a8gm3AUMUUa U ININDNI1UDIHAT AL
Y
mﬂaugmzwmiuﬂizmu
HAM3ANE: Watoa lungunaaod WA TNF-OC 1OUNITNAABY 11.32 pg/mL (5.88

-37.31) HAINSNAADN 6.46 pg/mL (4.09 — 15.47) AAAN 43.27% (p = 0.0011) AT hs-CRP  NOUMST



NARDY 1.55 mg/L (0.13 - 13.93) HEININARDY 1.49 mg/L (0.08 - 14.29) Fa linumsnlfenulas
pgidrd Ay amlunguaAluguNuN WUNA1 TNF-OL Apumsnaasd 11.51 pg/mL (5.57 -
201.17) HaIMINAQDY 9.28 pg/mL (4.13 - 192.37) anal 15.44% (p = 0.013) A1 hs-CRP NOUNS
NARDY 1.64 mg/L (0.15 - 15.83) HAININARDY 2.76 mg/L (0.20 - 16.66) Fa linumsldenulas
AN SR ashq”l,sﬁmn“luﬂmlﬁauxﬂauswdnﬁ’mmﬂdwﬁ’amimamwuiw WaA1 TNE-
O, hs-CRP litianuuananwnuedeltisdiagneana

A a

4
ﬁ?‘]_]: MITVUTTMULOAAMFUTU uTiJuﬁﬂﬂmﬂﬁ%"ﬁiﬁJ%T@ INVUDLAINUUA3S

a v A

I @ 4 v W tdyo/ @ Y A sol
Wuszezna 8 dUayt ansnanszauAITIANITONEY TNF-O Glu@ﬁﬂ[]ﬂﬂuﬂ’]’lgu'lﬁuﬂlﬂ
9 A A v 1 o
L!agjﬁﬂﬂﬁuyn@ﬂﬂﬂﬂﬂﬂﬂﬂuﬁﬂﬂ3$ﬂ1u
4
AN UDFAAULFUTU 'Nl']llu% 'Wnlluafﬂ N150NY TNF-alpha hs-CRP UIvUN

a g
DU 9IU



Thesis Title Effect of Astaxanthin, Natural Plant-based Oil, Vitamin E and Vitamin D3
on Inflammatory Biomarkers in Overweight and Obese Women

: A Randomized, Double-Blind, Placebo-Controlled Clinical Trial

Author Puttipong Charoensri
Thesis Adviser Assistant Professor Patana Teng-Umnuay, M.D., Ph.D.
Department Anti-Aging and Regenerative Medicine
Academic Year 2020
ABSTRACT

Background: Chronic inflammation is a common condition found among general
populations who are overweight and obese, due to increased fat mass. This condition has also been
associated with non-communicable diseases (NCDs), which are the major cause of death worldwide,
such as cancers, coronary artery disease, respiratory disease and diabetes. This is detectable through
increased levels of inflammatory biomarkers.

Objective: The aim of this research was to investigate the effects of astaxanthin, natural
plant-based oil, vitamin E and vitamin D3 on inflammatory biomarkers in overweight and obese
women.

Methods: This study design was a randomized, double-blind, placebo-controlled clinical
trial in overweight and obese women. All 38 subjects, aged 35 to 45 years with Body Mass Index (BMI)
23 — 29.99 kg/m2 were randomly divided into 2 groups. The treatment group (n=19) was given
supplements containing astaxanthin, natural plant-based oil, vitamin E and vitamin D3, while the
control group (n=19) was administered of medium chain triglyceride oil (MCT oil) as placebo for 8
weeks. Blood sample were obtained and analyzed for inflammatory biomarkers (tumour necrotic factor
alpha: TNF-(X, high sensitivity C-reactive protein : hs-CRP), liver enzyme (aspartate aminotransferase
: AST, alanine aminotransferase : ALT) including kidney function (blood urea nitrogen : BUN,

creatinine :Cr) before and after intervention. A survey was also carried out regarding side effects.



Results: The study revealed that in treatment group, levels of TNF-O decreased statistically
significant from 11.32 pg/mL (5.88 —37.31) to 6.46 pg/mL (4.09 — 15.47), or by 43.27% (p = 0.0011).
The levels of hs-CRP decreased from 1.55 mg/L (0.13 — 13.93) to 1.49 mg/L (0.08 — 14.29), which was
not considered a significant result. In control group, the levels of TNF-(XX decreased from 11.51 pg/mL
(5.57 — 201.17) to 9.28 pg/mL (4.13 — 192.37), or by 15.44% (p = 0.013). The levels of hs-CRP no
significantly changed from 1.64 mg/L (0.15 — 15.83) to 2.76 mg/L (0.20 — 16.66). However,
comparison of the results after treatment between two groups revealed no statistically significant
changes in levels of both TNF-(X and hs-CRP.

Conclusion: Supplementation with astaxanthin, natural plant-based oil, vitamin E and
vitamin D3 can decrease inflammatory biomarker, TNF-(, in overweight and obese women, compared
to before the 8-week study.

Key word: Astaxanthin Vitamin E Vitamin D3 Inflammation TNF-alpha hs-CRP

Overweight Obese
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all-trans astaxanthin

Note the polar ionone rings at the ends and the non-polar zone of conjugated carbon-carbon bonds in the middle.

MNA 2.2 15393139904 all-trans 38, 3S” astaxanthin

N1 Kidd (2011), p355-364
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3S, 35S’ Astaxanthin
Extracellular

Space @ oo o °° Oxidized

q ° o phosphollpld

" Polar Heads
(Hydrophili‘c) \

v s

&/@ / Bi-l
Cholesterol 4 bl-layer

Membrane
Fatty Acids Tails e

(Hydrophobic) ‘ \
) ‘

| ,/Pola/r Heads \ \ \
‘ (Hydrophilic) - I i
A (e ROS ,

Cytoplasm e @e

3S, 35’ Astaxanthin

y o ] a @ J
ﬂTWﬁ 2.3 AUV UIVDUD AN ULEUTUDUNUILE DD

N1 Kidd (2011), p355-364
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A o Y a

'
ﬂmf’fll']_I@]’cﬂﬂﬂJu‘lJ6\'11,L’EJﬁiﬂWLLWHﬁuﬁﬂqvlﬁﬂWuﬂuya@ﬁﬁg IﬂﬂﬁﬁJﬁﬂﬂW%ﬂ’ﬂHy‘ﬂ’ﬂﬁiz
9

[ y J
singlet oxygen, superoxide anion, hydrogen peroxide 1/1qmﬂuuazmﬂuaﬂﬁaﬁ’mmaa (Sztretye et
té = Q(y a 9 1 9 = 1 1A a A 1 .
al., 2019) GN?JE]VI‘B@HN@HQﬁ@ﬁi%llﬂll"lﬂﬂl"l wann Isnu 1011 WNNININTUUB 100001 (Li et al.,
Foa Ly o Y P < v ay 2 v
2020) UBNNULINYNTAIUNTONTU, AUV NU AUULLITUDTHNANIUNTE UHUAUNUBNAIY

(Sztretye et al.,2019)

9
v W

4 \ % a Qo‘
qmﬁ’mmﬁ’mmsamﬁu UAEANUFUTUDDNYNTIVYY NF-kB- dependent signaling

pathway mlvian gene expression Wumalimsads interleukin—lB (IL—lﬁ), IL-6 and TNF-OU

anad AN 2.3 (Fakhri et al., 2018)

; i Extra:cellulan
d

roxidation (
GBS

are)|
A resp|i|ra|t|omlchain
complex activity

Sbz

nh 3
‘5 ”‘4” !'I[ .{':?l

Caspase 3

Apoptosis

e
\ °
nucleus

\_/

v g
MNA 24 Ll,ﬁ'ﬂ\‘iﬂahlﬂfﬂiﬂﬂﬂi]‘l/l‘ﬁ"’llﬂ\il!’f)ﬁﬁ?!l,"ﬁu‘ﬁu

nw: Landon, Gueguen, Petite, Letourneur, Pavon-Djavid, & Anagnostou, (2020), p357
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Aa v d' d' 9
HA LI NNEIVDY
o J 1

MIANHI (Fakhri, Dargahi, Abbaszadeh, & Jorjani, 2018) Tudaineaeanun wodaan

uusuansaaamssnanluszyvdseamnihinagamstinaunduilseain (neuropathic pain)
{ [ <3 [ [
Tagan TNF-OL expression Tunyf ldsumsuanuves lvdunas
Y

M3IANYIVOY (Zhou et al., 2015) TunY WU HOAAWAFUTUANNTOIVEY NF-KB

nuclear translocation ¥ aANITUTAIDDNUDI TNF-OL expression Tu hippocampus 49 frontal
4

cortex TUIFATTUBINY

NNUININIAHNVDS (Park, Chyun, Kim, Line, & Chew, 2010) 5181UM5ANE1 11
AN 42au01g 20-23 3 TasnguneassldSutedauwuiu 2 aansy Weununguaiuaui

Yo 3 [ 4 1 [ Y A v o @

lasvonasnilune 8 dlaminwun ennsoanszau CRP ldeaiived1An (p<0.05)

INNUITINAAUNVO (Baralic et al., 2015) Anm lunindmwaveamediau 40 au

~ 1 Yo a a a o = @ 1 AN Yo I
01 17-181] Taongunaae lasuueaauaudu 4 taansy Meununguarugui ldsuerasniiu
@ a = Y o T W 4 ] 1 = ) ]

1381 90 TunaziMIHNFoN 10-15%1 Tuanadila wu lungunaaeliszAtved CRP @991
NANAIANBENITIAIATY

9 [ =1 = Aana o = 1 1

MuaNulasany UMIANEINNAANNTIUIU 87 MIANET TUNI1 2000A1 WUIINT

9 gJJ = 1 [ 9 Aa Aa o [ ] 9 = A
Idszozduvniagede 100mg Aoiuuazldszezennvia 8-12 Taansuaeiu hinunadiaufen
sunsauaz lulinbaedy ualisenuganseduasunmsanynlsuuaunnii 16 iaansuaoTu
(Brendler & Williamson, 2019)
=® aa A d a Aa o 1 1oAY Yo
msansmuaatdnluauiiduwaiuedansulasy Swau 17 au wunngui lasy

a A a o 1w < ' A X ' o
UOFEAULEUTU YU 161ANTUADIU Lﬂuizﬂznm 3 La@uW'U'J'] ﬁﬂﬁmmdiu’é)fmﬁuﬂmﬂiyﬂlm

bilirubin, potassium WA creatine kinase TUIADA HANATIDG IUFITZAUUNA (Kidd, 2011)

2.7 FMaNANNYEITNA

y o < 4 . A o 3 aa . A ¥ oA [ Y

2.7.1 umuwamMaﬂ% (Flaxseed oil) #1530 U1uUanady (Linseed) ﬂﬂuWﬂJu‘Vlﬁﬂﬂllﬂmﬂ
< Y aa 1 X [ 9 IS aa Y ] kY
maﬂmmﬁum33Qaauu‘n’%aﬂaﬂmc?%mﬂﬂllﬂmﬂmaﬂauu Qﬂuhlﬂmﬂﬂm"lwui@mm-s (ALA:
. . . = &2 A ¢ ' Ao o A

Alpha Linolenic Acid) Glu‘lﬁ‘iﬂﬂ!f;(ﬁﬂﬂ 39-60 % G]f\‘lﬂJ‘]JﬁzifJ"lfle1ﬂ3ﬂEJﬁfJQf"llﬂ1W nanYnesIvAA

{ a o a < [ 1 [
ﬂ’J13JL?TENﬂﬁlﬂﬂiiﬂﬂ?i%t!ﬁ%ﬂﬁ@ﬂlﬁﬂﬂ NITNAVLLIN aﬂmiamaﬂuinma aﬂﬂ1ﬂ1iﬂﬂu§

1szdunou uaz 09012NT2ANUN (Goyal, Sharma, Upadhyay, Gill, & Sihag, 2014)
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Mirfatahi, Tabibi, Nasrollahi, Hedayati, & Taghizadeh, (2016) l@nymssulsemu
? o I ( 1 o I o 4 ? o <3 4
dniuwaauangludihevlondeasuau 34 awilunar 8 dilai Tagliinfuwaauvand 6
o 1 o @ 1 % I [ § a
nfuaetWReUNDEa0n WUNEINIT0anA hs-CRP taz sVCAM-1 Fuduthiuaeslumsina
Tsalanazvaeaon ldoaaiived A
mﬂsﬁ’mga systematic review L meta-analysis UDN randomized controlled trial Y93 32
Aw oA TR o ¢ ' Yo
NI lunguinany 1502 Ay 01g 18-70 1 Wusseznan 3-12 dlavinunmsldsulsznu
g @ <3 g1 v W z:allcu @ A Y A v o @
iniuwaauandisanszaua¥Iansonay (hs-CRP waz TNF-0L) Tuiden ldedreliviodnn
1 A YR A a Aa o [ .
uAUUIAN IFANYIAD 3600aAN5Y - 60 NN (Rahimlou et al., 2019)
? o @ 3 ] A
272 WiiuTuse anamnawaadulusn Borago officinalis)  Hnsaunusiilaluaiin
A = A g v Ao 3’;
(GLA) Tutfsuna 25% wumnuaug Isiuazuewinineumiiio $ansa GLA doilludNguss TNF-
1 [ Q( o [ 4 % o
oL 14 wazdavengnimumsoniayluau ldTsadeonaugauaoea (Ghasemian et al., 2016) 115y
Y [ 1
Tu51989%1 1952A1v04 dihomo gamma linolenic acid (DGLA; 20:3n 6) gaiudaazgmulasuas 11
3 . . 1 % Q\{ 3 .
1w Prostaglandin series 1 (%4 PGE1 ‘%Qﬁﬂ‘lﬂ‘ﬁgﬁumﬁ aniay (Belch & Hill, 2000)
? o dyﬂl I Y o @ S A AaA v dyy I A = v W
2.7.3 Wniunageun dhnhduanannmaansniyenavdey unraszga@einuny
VoA 2 e Y e A A A A Ao 0 ' A
drszunu viseNun Wniveidmaeanes Inauney Idaauvesnsauearh laTwatia 54-60%
= g 1 1 1 @ Y] A ]
N5z Teminesamenasu tesnulsarilatasviaoaden sioanneadnosoa (Thomas,
Cha, & Kim, 2020)
= aa . [ = Yl At L% A
VINMIANBINNAAUNVOY (Wei et al, 2013) siimsanelugdindl lviuludonga
o d'd =y 1 Yo %} o dyﬁJ a Aa o = 1Y 1
$1uu 24 auluaudiiong 18-751 Tasngunaassldsuriniunidou s20iaansy Weunungu
{ o I o J 1 v W yw o
augui lasuemaon 1Wunal sdamnun amsoanszauAIFIaNsonay hs-CRP PAI-1
uag TNF-OL 1deaaiived1Any (p<0.05)
y o a Y IS a Y a
274 dniuonlamla waalauinandszmeiing Ingauaiensa lormda (Monounsaturated
. [ Y a g” g
fatty acid : MUFA) ’Q{Qﬁﬁ 58% 1,Lazmﬁmamuewaamzmnm polyphenols, proanthocyanidins,
= I T P ~ = v o
tocopherols, and carotenoids B4 uNUse Toyuaosene Imsanunnneluauuasdainaaos
[ Y o ] ¥ o I
WU iue T ladinsasieniuguiimin aaloemamsitunnu asnoamaoioaias
‘b"’JEJﬂT;:Qﬁ’J (Carvajal-Zarrabal, Nolasco-Hipolito, Aguilar-Uscanga, Melo-Santiesteban, Hayward-

[

v Y ' 4
Jones, & Barradas-Dermitz, 2014) tag91nn3k MUFA hgailitiniuerTim lagieanszaudy
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[ [ g‘/ é = QJSI 1Y A .
IANITNAU NN IL-6, CRP, LLaTNF-OL CBQ?JE]’V]‘EGH‘L!ﬂTif’Jﬂlﬁﬂllﬁgﬂﬂﬂﬂ\iﬁﬁﬂﬂm@ﬂ (Silva
Caldas et al., 2017)

Y

2.7.5 dniuaynd1ad anannayniIa1dnieds supercritical carbon dioxide 15znounIy

a I 1 Aa a a A a A

nsalaluadn 56% (18:2 n6) WUIHAaINAYeIMNUDTTTNYIANNY phytosterols, polycosanols
a a o Jd 1 g o
®oc), Ineziiu  lsTudariuvazluezau  dalidszTemidogunmaiuaieg niaaszau
' 9
ﬂﬂlaﬁm@i@ﬁﬁlulﬁﬂﬂ mummmmumamﬁﬁmﬁaium'i’e)aﬂﬂ”laaﬂwgl,azmwwﬁ'”lums%ama
. aAa a A a z:; = 1
(Eisenmenger & Dunford, 2007) mimmuuamﬂﬁiwmiugﬂ Ol-tocopherol NFIVIBIIAANIL
=) a o A Y 4 .. .

miaﬂaaﬂ«msvmmzﬂﬂﬂmw@ﬁmmaamﬂ lipid peroxidase (Ghafoor et al., 2017)

¥ o 9 v a £ o 9 < A A LA 1A A A

2.7.6 HIWUUENINIANAUITINSD ﬁﬂ@mmwmmﬂugﬂuuUﬂﬂiqquﬂ”lnnﬁ ‘IJ'i"Iﬁﬂau b\

ﬁﬂuﬂizﬂﬂuﬁﬁﬁ)ﬂlﬁ@ Lauric acid 43-53%, Myristic acid 16-21%, 3mﬁu’f3, Polyphenols Tag
a a 1 aan o b4 J . .
mmu%maﬂﬂﬂmﬂgﬂim peroxidation AANITNIAYHUILAD (Kappally, Shirwaikar, &
Shirwaikar, 2015)

' go’ @ [ a Q‘{ {a
msAnE UKy (Zicker et al., 2018) UM IRHIUNzN NanaUSgnsry AU

Q

Y
v A o [

{ 2 ' ° < o
pninsniias lulawmsags awnsodsaaiiuIulaionuagszauaFiamsonay TNF-O
Y 1
5914 IL-6 wilee lviiula
? o < 1 I y o oA @ < = A Ay v a L4
2.7.7 dniuwaasgu dniniuianannuasejusauasi ldnngaamnssunaalni Tag
<3 v @ %} Y U [ a a a
waneyuazana 1At 8-20% damisznounamilunsalalwadn 66-75% Iniudlugilinln
a o 1 4 1 4 4
lasdusa wazdaiaimszaevduwey  Warliuesd ualshuesd Iwawuea (catechins,
. . . 2 A <L g ¥ A ' ~
epicatechins, trans-resveratrol, procyanidin) cmmmmﬂumﬁmumma@ﬁw ¥eUnilesaues 1
£ < =~ o <3 Tow v & 1 . . . X d
gnim vz a3 Inarluealminiuwanedudireduginsilaes arachidonic acid (AA) Failu
@ {0 o I a o
mnazé’umi #3149 leukotrienes t1az prostaglandins Anemsontay Wuwaliinamsonavanad
(Garavaglia et al., 2016)
aa .. . . Y  a
MIANYINANNVD Irandoost, Ebrahimi-Mameghani, & Pirouzpanah (2013) Gluwaum
A~ ¥ v a A Y o a : Yo ¥ o < '
nanzihminnuvie lsndausiuau 44au 01g 20-50 1 Taogu 1 Iasuriniumansgu 15%ve9
o AN Yo 1 = @ 1 AN Yo Y 3 Y] I o 4
wasud 1asulunaaziudfisununquatugui lasihniumaaaenmuaz Tu fHuna 8 dland

[

WUNNQUNARDY U52AY ultrasensitive C-reactive protein (us-CRP) tiag TNF-OL 0aa99819%

Y v d’

peAmNoNIUAUNQUAILAY (p = 0.03)
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g v a (A a I A @ 3 = =
2.7.9 1hyueruansylsa (Oenothera L.) LﬂuW%iu@i%ﬂa Onagraceae @NAVINIUAAFIISY

Y
v o w A

datufuannlsznen 20% dautszneundnveniniuduliiandulse e nsa linoleic 70 — 74%
gamma-linolenic (GLA) 8 - 10% Tae GLA L?Jumi%ﬁﬁ'mm dihomo-gamma-linolenic acid (DGLA)
mmsﬂgmau”lmﬁ cyclooxygenase (COX) mwve lad DGLA )4 series 1 prostaglandins ‘?ﬁﬁi}‘ﬂ%
Frumsshia 1ay DGLA §1a13N3508u6amser1a TNF-OL, IL-6 1480816 (Timoszuk, Bielawska,
& Skrzydlewska, 2018) Ve iaulsadl sterols Sluduilszaey @ B-sitosterol
Campesterol ATHAADMTAA nitric oxide (NO), TNF-CL, IL-1/3, 1102 thromboxane B2 (TXB2) §70

<1 2 ! aol v .
malsh ldiniuewiawiuTsgaanmsonanlaani1iaiuTus19 (Ghasemian et al., 2016)

a a A I a A A Y I A Y = g
ANTUUD L‘]JU'JﬂﬁJUVIﬁgﬁTEJSlullsUlJu Ll]uﬂ'”lﬁ@”m”li‘ﬂiNﬂ"lfJ@I’ENﬂ"IﬁNTJiZIfJGHuﬂ’O
a a [ a a [~ a H H
quan Iandudliaienu 8 siia Tasyia ueavh Inlaseailuatiafil bioviability Tudeadnga
% 1 a o ] H 1 a 1 S o 4 ]
LlﬁﬂﬂquﬂﬂﬂlﬁaEJiﬂ'"IlJ"Iif]gljﬂ@ﬂﬂ“lﬂﬂ%uvlﬁl\‘]']ﬂﬁﬂlmﬂﬁgll'nt!fnﬁNa@] YU ﬂ1§!ﬂU§ﬂH1Lﬁﬂi’]§1u
a 9 dya a AR a dg! .
g‘ﬂﬁﬁtﬁ’iumﬂﬁ mam@;wammuuamgﬂwamuiugﬂ esterified form (alpha tocopheryl acetate)
@ k) 9y 1 A Y 1 %’ 1
NﬂgﬂiﬁuﬂTuﬂWiﬂn\J"lﬂﬂ'ﬂ (Yang & McClements, 2013) L‘JJ’E]L"’IHEJTNﬂTEJ%%QﬂMWEJ’E]Elllﬁlﬂﬁllﬁﬂ
WUBY ester 00n1%0glug) free form HATNUNTZAY Ol-tocopherol Tuidoa liuanaranunums
o v o o L4
svdsemulugtueavhInlaWseandssulsemiu 6 dai (Winklhofer-Roob, van't Hof, &
Shmerling, 1996)
MIANYINNADNNUD Khatami, Soleimani, Sharifi, Aghadavod, & Asemi (2016) ANK
ya a A 1w Yy . Y o I
msImamiiuduunags 1500 TUao U Tuau'ly diabetic nephropathy ©1g 40-85 T§1191 60A1 111
=® Ao 1 a a Y =\ 1 I o 4 (=Y
ﬂWﬁﬁﬂ‘HTﬁlfJLHJ'UT;:ﬁJ‘]fuﬂ‘iJﬂﬂﬂﬁ@ﬁﬂWuiJﬂ@Mﬂ'JUﬂN Wunan 12 ddei wunumsanasvod
TNF-O, malondialdehyde (MDA) lTuidoaegniivod 1Ay Taonavesiniudunzmnaainms i
o ¥ 4 { A @
fudaen lad cyclooxygenase-2 (COX-2) uag 5-lipoxygenase (5- LOX) NABINY eicosanoids
Y
pathway a2 8183 nuclear factor kappa-light-chain-enhancer (NFkB) U84 B cells
MIANYIVDY Khatami et al. (2016) 1um 31 Ol-tocopherol 1 ¥4 ABUMIBDONMEINY
A ° a o 1% L4 § .
ﬂ?ﬂiﬁﬂW?%’E]f]ﬂ%Lﬂu@WﬁWNWﬁﬂﬁﬂﬂﬂWﬂJlﬂ%EJWE'J?Jﬂcﬁlﬂ%uigﬂﬂlcﬁﬁaﬂﬁ%ulﬁﬂ Iﬂﬂﬁﬂ Creatine
Kinase t40i% lactate dehydrogenase Tuidena sWDIENITOAAMIBALAY IANITANA TNF-QL, TIL-10,

v v

[ 9 Y Y =) o
iuag IL-6 Gluﬂﬁjwz\!‘]f'lﬂ@'lquaﬂhlﬂ’ﬂﬂ'l\nJUEJﬁWﬂﬂl

9
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2.9 ImAUA3
a a A Y dy Aa @ 9 a ay v J dy Aa Y]
AUURA3 Qﬂﬁﬁ?\ﬂlu’ﬂN'JTTUQLL?I$ﬁ']11']§ﬂulﬂ{ﬂ']ﬂﬂ']5ﬂuﬂ!@ﬁ@'3 Luaﬂm NNINUS 7-
1 I v o
Dehydrocholesterol (provitamin D,) Qﬂl‘ﬂa g1t previtamin D, form (precalciferol) 31NN1TTUNT
4 ] @ o 1 I 4
ultraviolet B (UVB) o 1uay avazilaou precalciferol 111 25-hydroxyvitamin D (calcidiol) 1o
1 ] 1 1 I { QJ
hgnszuendeaniula 9IUNTZUINMS  hydroxylation tlaswilugiuuuieengns 101,25
. . . . N a A ] A Y o o o
dihydroxyvitamin D (calcitriol) mmum“lugﬂzs(OH)D mmmmag“luﬂswma@ﬂ"lﬂ 3 d@arvim
1 a v A a U a a g 1
TazarnaemsdszdinszanIniuazlusumeld  Iaduds  Hiszleminesrameluimu
A
Lﬁﬁllﬁ%}"lﬂﬂﬁgﬂﬂ ﬂé}']lllﬁ@ GIf'Jflﬁ"l%ﬂﬁ']ﬁXCnObiOtic'ﬂﬂﬂﬂ']ﬂ'i"lﬂﬂ']ﬂ aﬂmazm%ﬂﬂ@@ﬂmm%u
1 9 Ay o U 9 [ o 3’4 <3 Y
ﬂﬂﬂ@ﬂﬁll@\? FAYATUDUAUNUUBITINNIY AUNITONAY JUIIUSLI Llagﬂﬂﬂﬂﬁﬁjlmmgﬂﬁﬂﬂ

u Q

1809 (Gil, Plaza-Diaz, & Mes, 2018)

[} 9 9 [}

nanguifagiiunuNszauves 250HD Tu@eatinnudiAydudunsonauIN

MIAOUALDIVOL monocytes  1AYAANTUAAIDONITINNIAANTAS NUDIAITNDMIONIEAY 15U
TNF- O, IL-1[3, IL-6 1@z IL-8 (Calton et al., 2015)
msany1lun1anatinues Meireles, Kamimura, Dalboni, Giffoni de Carvalh, Aoike, Q1
. = 9l A ° ~ Ao
Cuppari (2016) Anwluauldngnilonidon S 38 au o1y 18-801) Hazlisza serum 25-
hydroxyvitamin D [25(0H)D] <20 ng/mL 1Humsnuniteuvugursiiadnilaaesduiinguaiun
flunan 12dev Taongunaaeslif cholecalciferol 50000 IU d1)aviaz 2a54 isuiunguaIunu

% (%

l¥ermaen wunansnanszaUUe CRP, IL-6 e TNF-OL laedsiivedina (p<0.05)

2.10 N30 VI HBNM BN (medium chain triglyceride : MCT oil)
I = P 9 v A Y =\ 14
Hulasnawe lsandseneudiensa lviuaudiaenanalimsvouszaoy  8-10 9

o 9 X < ¢ = a Yy g Jo 1 ¥
ﬁﬂﬂmﬂNZW‘in!,Laxl,mﬂu“ummaﬂﬂmu ﬂﬂ“])'ll%']ﬂV]’NLﬂu@11’“51@@3’]\133@L53W1u!%aa 'lhlﬁ

Ja

9y 1 = ° 9 1w 3 [ ~ 19 Y
RNgriaoaaanal portal LgaU LmW’miyLﬂuwawmsluvlﬂ@m@umiﬂﬂﬂ”lu@ladsl%mﬁuﬂu
9

) = ERPN =~ Aq Y o YR 1) 1 ° o
w1 IA1A39%30 11119 (Ferguson et. al., 2013) vua 15 TuuypoudInnsvua 1nfudoimin
# 10 Tansudalinnudaense (Traul, Driedge, Ingle, & Nakhasi, 2000) IM5ANH1V04 Mirfatahi et
al. 2016) wuuiie ¥ MCT oil 151 6nSu/iu Fuszeznan 8 dlaniludile Hemodialysis

[

9 ]
ulﬂJW‘U’N?JW@ﬁﬂi% UAIFINNTONTY hs-CRP !ﬁ’f)me‘Uﬂ‘U flaxseed oil
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v Y
s1eh 2.1 LLﬁﬂQﬁ?ﬂﬂﬁﬁﬂBT}‘ﬂﬂﬂlﬂﬁllﬂﬁﬁnu%’u‘ﬁu UWNuﬁﬂﬂﬁ]Tﬂﬁ%‘ﬁiiﬂ%Wﬁ INAUD

a a A v
HagInuUA3 Tudainaass

fuas I A1 wfiaawa ssezam N dedida HAGHT

Tu
Xiaoyanet 1Y AST 11 24 TNF-QL in hippocampus a9 TNF-OU
al., 2015 25mg/kg/d Flad iagfrontal cortex expression
Zicker et Ty VCO 12 de 40 inflammation in TNF-OL 999

al,2018 83U 1000mg/ke

adipose tissue

NUINeE). AST=astaxanthin; VCO=virgin coconut oil

! Y
e 2.2 LLﬁﬂQﬁ?ﬂﬂﬁﬁﬂBT}‘ﬂEWINﬂfI‘LJﬂGUENLLi’JﬁGnLL%’H‘ﬁH uﬁJUﬁﬂﬂﬁﬂﬂﬁ“H‘ﬁiﬂJ%W]

a a = a a =S
IATUUBUASINTUUASZ

duas 1 #nwlu e seesnml N aedida HAGHS
UYUIA

Park et al, Wﬁjﬂ AST 2 mg 8 dlanv 42 inflammation CRP afal

2010 20-231  vs8mg TNF-OL NS

Baralicet  ¥1¢ AST4mg 90U 40  CRP Wiaddndou10- CRP anad

al, 2015 17-181) 15w/dand

Mirfatahi et I%j}ﬂ’JEJHD Flaxseed 8 §1lant 34  systemic/vascular hs-CRP afay

al., 2016 ®1Q>18?J oil 6g/d inflammation sVCAM-1 aq

markers

Rahimlou, A4 18-70 Flaxseed  3-12 1502  Circulating hs-CRP g

2019 meta- 1 oil et inflammatory TNF-OL a9

analysis 360mg- biomarkers

60g/d
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Y = = A Ao Y4

IZ!LLGN ‘]J ﬁﬂ]&lflu 32921701 N aINIA NAAND

Wei et AU 18-75 8 dlani 24 hs-CRP hs-CRP ana
al.,2013 il TNF-OL TNF-CL anaq
Irandoost et mijqé’au 8 il 44 inflammation us-CRP afaaq
al., 2013 20-501 TNF-OL anad
Khatami et DN 40-85 12 4 ‘]JﬂTVf 60 inflammation TNF-OL anay
al., 2016 3l oxidative stress MDA afa
Meireles et I%ijﬂ’JEJHD 12 dlensi 38 inflammatory hs-CRP g
al., 2016 18-80 U markers TNF-OL anaq

IL-6 agaN

NUIKE). AST=astaxanthin; NS=not significant; HD=hemodialytic patients; DN=diabetic

neuropathy patients
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I = aa 1 a 9 = 1 A o 4
Wumsenymaasanunatinuuuguilnlagesduiinquatugy  Tasiiagiszasn

4 E 1 QU
Lﬁ@ﬁﬂi&l”Iﬁ\i‘]Jﬁgﬁﬂﬁwﬁﬂlﬂﬂllﬂﬁ@%mju‘ﬁu uﬁJuﬁﬂﬂﬁ]”lﬂﬁ‘;h"ﬁiﬁJsb'Tﬁ mmu%amuu?ﬁ ABDITAL
% dyoj [ 1 [ a 9 = Y a d‘d = Al v A
IBIANITONL U 'i’JiJﬂ‘]Jfﬂil]i%&lluNﬁGUNLﬂENGlHGTﬁWﬁMﬂiLWﬂﬁﬂJQVINﬂWq 35-45 Yaziimayil

1 ] o [ Jd ] 1
JJ’JfIﬂ"IEJ’t’)QﬁluGIf’N 23-29.99 nn./u’ WU 38AU szﬂznaﬂumiﬁﬂm 8 dua Tﬂmzumﬂqu
S ' vy P} L. a A A o v o Ao
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5U1/5211U (compliance) Aun TasRailu 98.4% lungunaasd uaz 98.75% lungquaiuny

Mms19hl 4.1 udasdoyadnbauzna llvesermading

dnvazia’ly NQUNAARI (n=16)  AQUAIUAN (n=19) p

914 (1) 41.38 £2.87 40.26 + 3.05 0.278
shwin Rlansw) 6275+ 5.08 64.11 £ 6.91 0.517
ArlNIaNY (NN/L°) 25.16 +1.31 25.81+231 0.327

ANuaU laria (Naawasilsen)
Systolic 112+10.5 115+10.2 0.509

Diastolic 77+79 79 £8.2 0.526

WNYME. A1AIaY AD ANRAY + ANdeuDUAIFIY; WedAyneana Ao p <0.05

M9 4.2 uaasdeya lnsmsdsziivvesoranaiing

9

Toya In¥uInNg NAUNAABI (n=16) NANAILAY (n=19) pl p2

dlanio  dlanmis  ddanio  dlanis

WA (UAADT /) 1610.19 1846.65 1626.05 194122  0.878  0.497
+£282.47 +468.61 +31621  +344.94

a3 Tu'lamsa(uns 48.71 46.70 46.33 47.04 0520  0.939

NAIY) +12.04 +13.79 +9.63 +12.81

Tusau (%uoanaean) 18.82 21.39 19.39 20.72 0.754  0.821
+5.57 +9.11 +5.12 +8.27

lusiu (% voanasan) 32.47 31.91 34.28 3223 0.590  0.929

+10.31 +10.38 +9.35 +10.92




33

M3199 4.2 (A0)

Joyalnyuing NAUNAABI (n=16) NANAILAY (n=19) pl p2

dlanio  dlanis  ddanio  dlanis

AOIANADIOA dlanio  dlanis  dlanio  dlanis

(Haansu/Iu)

Teo1s (NW/3) 11.98 10.91 10.95 1191  0.843"  0.667"
+7.94 +5.22 +5.97 +9.49

WG, A1AIaY AD ANRAY + ANdeuDUIAIFIY; WedAyneana Ao p<0.05
a ' = g Ao 4 S ' A g '
pl = ManfseuMsua R asvoINIaIngundlan o; p2 = msnfFeumeununasveaNIdoIngy

Wda 8; 1sdAN1eada Ao p <0.05 ; a = NAdoY I8 Mann-Whitney U Test

a Jd A 4 a wa

42 wamsInszvimeamarielfianms
a o A = v W Aiycv (% 1 d v 1 o

HaMIIAIIZIARARsEAUAIr Iamse ey areu lesiduuazmmsiauveelaly
o S o P 1 1 1Y 1 v 3
dla1in 0 wag da1in 8 vesngunaasaznguaILgy TaenuNdeya lulimsnszaeauilu

a ana a 4 . 1
uuuin@ 39'181Fa0A Wilcoxon Signed Ranks Test Tun153ins1zHidoya A1 hs-CRP, TNF-C,
] 9
BUN, Cr, AST, ALT nousummsanynate hifianuuananuneadaseninniaeanguad
-
A13199 4.4
a r'd 1 @ Aaw 1 1 1 H
HAIIATIZHIADANDULAZHAINIANEIINY IUNGUNAADY (A5 4.3) WU Aanad

v A J

pgliedIAADA1 TNF-O (@Aa3 43%, p = 0.0011) (NN 4.1) az AAST (@Aad 12.55%, p =

o

2,

H ' ' Y v

0.003) MNAIUEENTUBAAYAOA1 Creatinine (WUAUU 3.72%, p = 0.026) AIUA1 hs-CRP (W

42), BUN, ALT hinumsnasumlasedniiiedinny lunquaiuaunudn Aanasediadl

H 1 Y
vednyfon1 TNF-O (aAad 15.44%, p = 0.013) 1Az ATAST (aRad 18.75%, p = 0.008) AW
v Y
98191 Bd1ATYADAT Creatinine (WUAUU 4.17%, p = 0.011) @IUAT hs-CRP, BUN, ALT Linuns
d’ ] =" o %
nlasumlasesnaiisdingy
= 1 1 1 d‘ [ c'd' 1 3’, 1
TumsnfSeumeuszrinngunaasaaznauAIIANNd1A1%N 8 WU N3A1 hs-CRP,

@

TNF-Q, BUN, Cr, AST tag ALT lifinnuuanaenuedaiivedingnieana (a13199 4.4)



d' a = Y a oA = 1
13191 4.3 Nﬂ?tﬂi?%ﬁmﬂﬂ‘ﬂN“I’i@\iﬂ;]‘lwlﬂﬁ!lr%EJTJL‘I/]EJTJﬂ”IEJGlUﬂQlJ
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HAAATIZHIADA NYUNAAD (n=16) NANAIVAN (n=19)

dlani o flani 8 » a1 0 flani 8 p
hs-CRP (mg/L) 1.55 1.49 0.570 1.64 2.76 0.398
Min - Max 0.13-13.93 0.08-14.29 0.15-15.83 0.2-16.66
ldeuutas (%) 6.39 -4.96
Min - Max (-86.72)-62.27 (-72.34)-674.42
TNF-O (pg/mL) 11.32 6.46 0.001 11.51 9.28 0.013
Min - Max 5.88-37.31 4.09-15.47 5.57-201.17 4.13-192.37
wldeuutas (%) -43.27 -15.44
Min - Max (-89.04)-4.42 (-47.94)-164.38
BUN (mg/dL) 10.87 10.96 0.623 11.35 12.28 0.841
Min - Max 7.5-14.12 6.26-13.25 6.61-17.6 9.61-16.68
ldeuutas (%) -6.18 2.16
Min - Max (-17.06)-24.90 (-35.49)-46.90
Cr (mg/dL) 0.65 0.72 0.026 0.65 0.73 0.011
Min - Max 0.45-0.84 0.50-0.85 0.49-0.92 0.53-0.84
wldeuutas (%) 3.72 4.17
Min - Max (-4.23)-11.84 (-10.87)-23.08
AST (U/L) 19 16 0.003 20 17 0.008
Min - Max 12-27 11-21 16-34 12-32
ldeuutas (%) -12.55 -18.75
Min - Max (-33.33)-16.67 (-52)-57.89



M3199 4.3 (AD)
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HAMATIZHIDON NAUNAABI (n=16) NANAIUAY (n=19)

dlansi o et 8 » fan 0 flani 8 p
ALT (U/L) 12.5 14 0.480 14 15 0.572
Min - Max 5-35 4-31 5-32 7-45
wasuulas (%) 0 0

Min - Max

(-41.67)-60.71

(-61.54)-60.71

HU8IHE. hs-CRP, high-sensitivity-C reactive protein; TNF-O, Tumor necrotic factor alpha

BUN, blood urea nitrogen; Cr, creatinine; AST, aspartate aminotransferase; ALT, alanine amino

transferase

AV ADA1 Median ; Min — Max ABAIMEA-gaga ; Hoddyn1aada e p <0.05

d' a = Y a oA =1 1 ]
M1319N 4.4 INEI3Lﬂiwﬁlﬁﬂﬂﬂ"lx‘lﬁﬂﬁﬂ{]‘]_lﬁﬂﬁllﬁEJ“]JL‘I/IEJ‘iJﬂZjiJV]ﬂﬁ’éNuagﬂQNﬂTUﬂiJ

HAMATIZHIDON NYUNAABY (n=16) NANAILAY (n=19) pl p2
dlai o dlani 8 dlai o Flanid 8

hs-CRP (mg/L) 1.55 1.49 1.64 2.76 0.817 0.275

Min - Max 0.13-13.93 0.08-14.29 0.15-15.83 0.2-16.66

Wasuuas (%) 6.39 -4.96 0.551

Min - Max (-86.72)-62.27 (-72.34)-674.42

TNF-O (pg/mL) 11.32 6.46 11.51 9.28 0.960 0.082

Min - Max 5.88-37.31 4.09-15.47 5.57-201.17 4.13-192.37

Wasuuas (%) -43.27 -15.44 0.055

Min - Max

(-89.04)-4.42

(-47.94)-164.38
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M3199 4.4 (MD)

HAMATIZHID N NYUNAABY (n=16) NANAILAY (n=19) pl p2
i o dlani 8 a0 o 8

BUN (mg/dL) 10.87 10.96 11.35 12.28 0.105 0.098

Min - Max 7.5-14.12 6.26-13.25 6.61-17.6 9.61-16.68

nldeuutas (%) -6.18 2.16 0.371

Min - Max (-17.06)-24.90 (-35.49)-46.90

Cr (mg/dL) 0.65 0.72 0.65 0.73 0.551 0.842

Min - Max 0.45-0.84 0.50-0.85 0.49-0.92 0.53-0.84

wldeuutas (%) 3.72 4.17 0.574

Min - Max (-4.23)-11.84 (-10.87)-23.08

AST (U/L) 19 16 20 17 0.414 0.702

Min - Max 12-27 11-21 16-34 12-32

nldeuutas (%) -12.55 -18.75 0.762

Min - Max (-33.33)-16.67 (-52)-57.89

ALT (U/L) 12.5 14 14 15 0.654 0.642

Min-Max 5-35 4-31 5-32 7-45

wldeuutas (%) 0 0 0.445

Min - Max (-41.67)-60.71 (-61.54)-60.71

HU8LHME. hs-CRP, high-sensitivity-C reactive protein; TNF-O, Tumor necrotic factor alpha
BUN, blood urea nitrogen; Cr, creatinine; AST, aspartate aminotransferase; ALT, alanine amino
transferase
ARV AD A1 Median ; Min — Max ApA1AgA-gaga

= ' A ? Ao o = ' A ? '
pl= fﬂﬁL‘Lr%EJ‘]JWIEJ‘]JanaEJGU’ENVNﬁ@Qﬂf]llﬂﬁﬂ?nﬁ 0; p2 = fﬂﬁL‘Lr%EJ‘iJWIEJ‘]JﬂTmaEJsU’ENVNﬁ@QﬂQJJ

A o 4 @ o w ana A
nadeany & HITIAUNNADN AD p <0.05



p=0.001* p =0.013*

2 ]

TNF-QL (pg/mL)

B suanio

Fandt 8

NQUNAADY NQUAILAY

1 = 1 @ d o 4
anﬁ 4.1 waaswamsiseuneun Median Y99 TNF-(X Tuddans 0 taz diany 8

28
~
% 2.1
£
-’
o 1.4
w
= B sanio
o 4
davi 8
07

NgUNATDY AGUAILAY

d' = ! . % Jd % 4
MWN 4.2 uaaanamsidseuneun Median Y04 hs - CRP Tudas 0 waz dlan 8
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v a o ¢ A
4.3 wathufesnmsSulszmundndama3ne1vsrsoeasn
a @ a o d A 1
nnmsisziliumadnufesmnmssulsemusdaduaids ues  WieeHasNHU
a 9 ~ ° 1 1 ~ 9 a Y 9 o 9 A
MAHATINABIANUUIIIRUFY  auyuuasnlumhusnaldaninmeeudy  taze1nsvieddn
' 1 { a @ a d '
Taglunqunaassnuguyuuasnlunihusnaldnimneuiis 1au Aailu 6.25% uazlungu
' A Y a Yy 9 o a g Y A
auaunuguyuuaInlumihusnalaninmaeugdy 1au Amtlu 5.26% WU0INITN0IDA 2 AU

a I
Anlu 10.52%
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L] J 1 @ a @ Jd Aa a %} Y [
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5ITUWIA INNUD INTUR3 waznquarugy 19 anldsu MCT oil Imsasivdenaiioinsza

(%

Y
YA IAMIONaY (TNF-OL hs-CRP) aton laid (AST, ALT) uazmnsviiauvedla (BUN, Cr)
b4

nanoULAEHAITUUTENU
{ a 4 aa 1 a 1% a
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UFUTU U UANANANYTITUHA INUDMazINUA3 Tilszanamlumsaaszaudiyiams
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anNiay TNF-X aﬂ’t’)ﬂNﬁuﬂﬁTﬂﬂJWﬁQi Usemu 8 d1av uaszauaITIaMsonay hs-CRP llllﬁ
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3 [ [

= d' 1 [} dy =1 [} v o [

NAMIANINFHIUINUTLAUAIFIANTO AL HaNnuduius lagasanulsua
dy A @ ~ da@} Aa g Y 9 = A dﬁl g’/
oo lvaiy Anumevuluauninngiminmuuaz Tsadi Taslimsnurung TNF-OL tay
. o ¥ o 1 1 < Ao ¥ [

hs-CRP #410n9amMIonauso3alus19n1e (Zhai et al., 2017) 9813 150A1U91NNUIVEH WUIWA

. ) - , v 2
oavesoeainsnEaNIn Mz minmuLaz 15Ad7U NoUMINAADITNTZIEAIFI N TNF-OL

1ag hs-CRP Taeian1ue4 5.57 - 201.17 pg/mL 1ag 0.13 — 15.83 mg/L auaay waaelidiu

9
v A o @ <

Y = dy A Y 1 1 o o A 1 v (]
udeglifSnaniiowe lviiulusumegen  seaudryiamssnundalianuuanannuiued
[ 3’/ A U % } A [} o F A Y (3 a dy
10 AuiuMsINLYINangualedenany iz dmn ldimsnszneduuvlndunay
Y 3 1 Aa a a % ] <3 <3 4
MnwamInaasaaadlimuIlssansnasivveweaauauty Wikuwaaunandy
v v vy v Y Y s ¥
i Tuse ddunddou e Timla dnivayndad diuuzwinanausqns dniu
< 1 %} v a (A a a a a a 1 YY) yw [
wanogu WuaNHaWIN Ise I0UD 1azInUA3 ANNTFILaAITAAIFIANTONIETY TNF-

a

' ) Aa 3 o a Y P & a L& o
a  Tusumeludugeniinnziminnurez Isagila  Fuhwziunnowamaasugniyeany
v o q YqY ! ' 1 A A Y = ' g &
waziu M nlslsunavesdiulszneuaiulnyasaulomeunuainmsanyineuniii
'd Y
peaauyuiuiina lnmseengnidrumsenanlusieme Tagnuneunsaduds NF-
x I .. { 2 4 A [ A
kB iy transcriptional factor Ngnaswluieliasnszqumsonay a1 lutiundeanielu
Jd o o I [ 3/
wraa Iyadumsasaans TNF-O umaliiseat TNF-OC anad (Landon et al., 2020) 8nnaly
Y
M3ANEIVBY Xie, Lin, Tian, Zhang, & Ren (2021) 318U MBAAMSUT UG @15 06069 Ta3 19
o ’x 2 ! o H
TNF-O 1agnseuiumsoniay Iumadniun1e MARK signaling pathway Juisaanaiuiiiorialahn
o Y o . . Y Y U = v d .
g IdonauTae Lipopolysaccharide laonany daumsanuiludainaaoaved Fakhri et al.
2018)  FrenuINEEMLEUIUaIsaaamsenaulusruudseamiiungemsdia e
Y . . . Ay Yo I o ]
uilseam (neuropathic pain) Tagaa TNF-OU expression Gluﬁgﬂ"lmumimmﬂmm”lmﬁuﬁm
gazdvanua Hud1uaﬁlﬂﬂ1ﬂﬂaﬁ NUDJ Shokri-Mashhadi, Tahmasebi, Mohammadi-Asl, Zakerkish, &
{ o 1w a v 3
Mohammadshahi (2021) NdudueNSVUszMULBEMILEUTY Ve 8 wn/Auwduszezna 8
% 4 v @ z:yw [ A 9 A A ] I~
a1 anseanszaudiamsenauludenla luau ldiwnusian2 edelsnamluau
av . ' Y a .
AN Pilot study VY94 Kato et al. (2020) 51891431015 IHLBAAMYUTU 1240, tocotrienol 404,
. . ' o Pl { @ U o . .
Ingascorbic acid 30UN.ADIU 5lu@ﬂaﬂ‘ﬁﬁmawﬂmwmuﬂum’ax left ventricular systolic
I [ [ 4
dysfunction 1Hus28zIa1 3 Heu 5zAuvYes TNF-OL Tudea lilinmsu/asulas
So’ Y] < I ] 9 a ~
iiuaauangliaaulsznovvesnsaluiuTowi-3 stia ALA Tuiffinafiennga
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N 60% Iﬂﬂiﬂﬂ\ﬂu’l El"l/]Pﬂuiﬂﬂ‘ﬁl]WEJ'Nﬂ‘iﬂUl"lllluifllllﬂW-?) 'E’ﬂﬁ]ﬂf’)ﬁlslﬁ'ﬁﬁﬁ\i@]uiuﬂWﬁﬁ‘iNﬁTﬁ



41

[ [ a

¥ Y
protectins  LWOABAIUMIONAY  LOLHIDNFITAAMIT AT NATFIANIONIEUHABFTATINDS
Y Y F)

TNF-0 Tagr1un156183 NF-KB transcriptional factor 8NN363919%206U6INM3NTZAUNTEUIUMNS
SAUTUMIUNIG  TLR4  UUMiuwadlame  §9aeandodnuaulsenenatnnuiuaueims
@ aol @ < 4 v [ L a {
SudsznmninfumdauangdSuna 2000 un/uduar 12 dandluau ldnrnuyiian 2
1 v A A o d' = o .
s2unVin1z Isanaeamearialalalsuis @ msnaamstanioon¥eeud TNF-OC 14 peripheral
blood mononuclear cell 16 (Hashemzadeh, Nasoohi, Raygan, Aghadavo, Akbari,Taghizadeh,

Memarzadeh, & Asemi, 2017) wazlu systematic review Ll1¥ meta-analysis Y93 RCT 32011398 1o

9
v A o [

o ?-,’ o I I o J o o
Sudsemuihiuwaaunandidluszezna 3-12 dlainunsieanszaudiaian1seniay TNE-
A 9 ] A o o [ .
o luiden ldea1elitiod A (Rahimlou et al., 2019)
¥ 1 L] % U g’/
iiuTusniidugieaanmsondy TasamnIndugimsnszquues LPS Iagaans
4 o
LAAIDDNVBIOUE TLR4 IUNTZUIUMT MARKS phosphorylation 118 NF-KB pathway 11 1¥n13
Y Y Y
#5197 TN IBAIAUAA@INT TNF-OL, IL-6 (Chen, Liu, Lin, Lin, Sun, Li, & Liu, 2016) 8nnalu
y 4 1
1135 TU5190  Gamma linolenic acid (GLA)MADY 25% iHosuilsemuudrsnameanuige
{ g . . . L, aa & . . .
1/aewily dihomo gamma linolenic acid Muensasduved 1-series prostaglandins L1 3- series
. 2 a £y o Yy o = o A q 9 A w
leukotriene  FeignsAumsonay  deandesnumsaniludainaass e ldnyndluiuly
Y o [ 4 1 1%
@eaguazlidusniausulsemu 5 dlainunszdy TNF-OC anad (Al-Okbi, El-Qousy, El-
Ghlban, & Moawad, 2018)
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NF-KB pathway 1 1¥ann1sa319 TNF-O nazdae1n tight junction Tud11dnyAdiu (Thomas et

[

al, 2020) FenaiUAYUUITENARTIAULY RCT Y89 Wei et al. (2013) Mvhmsanunludid

9 @ @

@ = Yo ¥ o 2 a a o < o o 1 @ dy
hlélmuiuma@gﬂmuummmu’au 5204aan3y Lﬂunm 8?('1.]@’]1’71'\1‘]_]'3'] FNITDANTLAVAIVIA

MIonay TNF-OL Taedalinfediany

g

< @ Y

9
uniue e Tanaiuayunsaanseniay 1ag Systematic Review U84 Silva Caldas
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. ' Y %’ o 9 [ a Q( Aa Aa
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a A . . = Y .. o Y
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Y
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Certificate of Registration
Revomed (Thailand ) Co., Ltd.

29/11 M 10, Talingchan-Suphanburi Rd., T. Bangbuathong, A. Bangbuathong, Nonthaburi, 11110 Thailand
operates a

Quality Management System

which complies with the requirements of:

Good Manufacturing Practices (GMP)

The registration covers the production and contract filling of facial and skin care creams, anti-aging skin care and
UV protection cream, facial oil, body oil, perfume, powder puffs and cushion, facial make up products, hair and body
shampoo, cleanser, soap, body scrub and leave-in conditioner products, deodorants, hand alcohol gel and spray,
and the production and contract filling of dietary supplements (tablets, effervescent tablets and capsules).

Original Certification: 23 September 2020 Registration No: TH612-QC-GMP
Certification/Reissue Date: 23 September 2020 Expiry Date: 23 September 2021
Craig J Bates Sean Bates

President Accreditation Manager

TQCS International (Group) Pty Ltd TQCS International Pty Ltd

For the TQCSI Certification Approval Panel
This certificate verifies the original certificate issued and is valid as long as it is displayed as an electronic copy at www.tgcsi.com and surveillance
i i TQCS

audits are i Pty Ltd (ABN 59 065 953 924) of Quality House, 117A Tapleys Hill Road, Hendon, SA,
5014, Australia issues certification subject to the TQCSI Rules of Certification.
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Product Data Sheet o

MCTsolutions™
Coconut MCT Oil

Source: Medium chain triglycerides derived from coconut oil

Product Code: S05901

PRODUCT DESCRIPTION:

Made from medium chain fatty acid that are digested and absorbed by the body more rapidly,
providing quick source of energy. It used in pharmaceutical, food, and beverage application as well as
carriers for flavors, colors and vitamins. It has no trans fatty acids making it ideal component in a wide

variety of food applications.

PHYSICAL PROPERTIES: Odor & Flavor Characteristic Odor

Color Clear, Light Yellow
COMPOSITION: Medium chain triglycerides derived from coconut oil
PARAMETERS: Moisture Max 0.1 %

Peroxide Value Max 1.0 mEqg/kg

Acid Value Max 0.1 mq KOH/g oil

Specific Gravity at 25 °C 0.89-0.94

Saponification value 300-350 mg KOH/g oil
HEAVY METALS: Arsenic Max 0.1 ppm

Lead Max 0.1 ppm

Mercury Max 0.05 ppm

Tin Max 1.0 ppm
TYPICAL FATTY ACID: C 6:0 Caproic Acid Max 2 %

C 8:0 Caprylic Acid 55-70 %

C10:0 Capric Acid 29-45 %

C12:0 Lauric Acid Max 3 %

Ming Chyi Biotechnology Ltd.
Tel: +886-5-5576060 | Fax: +886-5-5575050 | Website: www.mingchyi.com | Email: info@mingchyi.com
Address: No.5 Dougong 1st Rd, Douliu Industrial Park, Douliu City, Yunlin County, Taiwan R.0.C 640
©2019, Ming Chyi Biotechnology Ltd.(MCB) All rights reserved
S05901 Page.1/2 Date of Issue :2019/4/19

/i v.8 luuaas Certificate Of Ingredient (COI) Y0405 JUlUBNAIE18AA (8111a0N)



Product Data Sheet

NUTRITION FACTS:
(Based on 100g oil)

ALLERGEN STATUS:

GMO:

SHELF LIFE:

PACKING:

STORAGE METHOD:

ADDITIONAL SAFETY
INFORMATION:

MCI

4

Calories 900 kcal

Protein Og

Fat 100 g
Saturated Fat 100 g
Trans Fat Og

Carbohydrates 0g
Sugars 0g

Sodium 0 mg

Free from common allergens.

This product does not contain genetically modified ingredients and
therefore not contain changed protein or changed DNA.

Typical shelf life is at minimum 24 months from the date of
manufacture in the original unopened package under suggested
storage condition.

200 liters steel drum, special packaging can be arranged.

Stored as originally packaged at 25-35 "C . Keep away from direct
sunlight, moisture and heat.

A Safety Data Sheet is available upon request.

The information contained herein is based on the manufacturer's own study and the works of others and is
subject to change without prior notice. The information is not intended to be all-inclusive, including as to
the manner and conditions of use, handling, storage and disposal or other factors that may involve
additional legal, environmental, safety or performance considerations. Nothing contained herein grants or
extends a license, express or implied, in connection with any patents issued or pending of the
manufacturer or others, or shall be asa ion to infringe any patents or to violate
any applicable laws. MING CHYI BIOTECHNOLOGY LTD.(MCB) MAKES NO WARRANTY OF
MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR USE, AND NO WARRANTY OR
GUARANTY OF ANY OTHER KIND, EXPRESS OR IMPLIED IS MADE, INCLUDING REGARDING
PERFORMANCE, SAFETY, SUITABILITY, STABILITY, ACCURACY, COMPLETENESS, ADEQUACY
OR OTHERWISE. Ming Chyi Biotechnology Ltd.(MCB) shall not be liable to the vendee, its employees, or
any other party in respect of this information, including in respect of its accuracy, completeness,
adequacy, furnishing, use, or reliance upon and the vendee assumes and releases Ming Chyi
Biotechnology Ltd.(MCB) from all liability, whether in tort, contract or otherwise.

Ming Chyi Biotechnology Ltd.

Tel: +886-5-5576060 | Fax: +886-5-5575050 | Website: www.mingchyi.com | Email: info@mingchyi.com
Address: No.5 Dougong 1st Rd, Douliu Industrial Park, Douliu City, Yunlin County, Taiwan R.O.C 640

505901

©2019, Ming Chyi Biotechnology Ltd.(MCB) All rights reserved

Page.2/2 Date of Issue :2019/4/19
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Bureau of Laboratory Quality Standards
Ministry of Public Health

This is to certify that
The laboratory of

National Healthcare Systems Co., Ltd,
Head Quarter

2301/2 New Petchburi Road, Bangkapi, Huay-khwang,
Bangkok 10310 THAILAND
has been accepted as an
accredited laboratory complying with the ISO 15189 : 2012
and the requirements of the Bureau of Laboratory Quality Standards

The laboratory has been accredited for specific tests

listed in the scope within the field of

Medical Laboratory
~Patavee t\0'\5m~n6wo\/"‘

(Dr. Patravee Soisangwan)

Director of Bureau of Laboratory Quality Standards

Date of Accreditation : 18 September 2019
Valid Until : 17 September 2021 Accreditation Number 4120/47
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