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ABSTRACT

Reduction of LDL- C levels and cholesterol level in blood plasma. According to the study
of statins, it may result in decreased of Macular Pigment Optical Density levels. Studies have
reported that taking statins has an inhibitory-effect on HMG-CoA reductase activity at a period of
13-18 months, which increases the risk of Aged-related Macular Degeneration (AMD) disease.

Therefore, this study aimed to study the effect of Macular Pigment Optical Density on
patients who took simvastatin 10 mg for 6-12 month in the Thai population. This research is
a cross-sectional analytical study. By studying the Thai population, both male and female age
between 35-55 years, 42 people, divided into 2 groups. The normal group and the taking simvastatin
10 mg for 6-12 months group, using questionnaires and measure the Macular Pigment Optical
Density levels with the Macular Pigment Screener I (MPS 1II) for both group. Every participant
must sign a consent to participate in the research.

The result of this study found that the comparing the statistical data using the t-test
method. The result showed no difference. (p = 0.284)

In those with the taking simvastatin 10 mg for 6-12 months group, who was not
associated with MPOD levels. Period of taking simvastatin 10 mg for 6-12 month was not the

relationship between duration of medication and MPOD levels.



Keyword: Macular pigment/MPOD/ HMG-CoA reductase/LDL - C/lutein/zeaxanthin/

Normal subjects

uni

Tudvgtiuwoniidieniiar lviiuuaznasadaosoa (Cholesterol) Tuiduidongs
AY o an o o Y A Aq Yo v A
deeTnu laedinissulsenueian ludulududen e ld5nununquilie 3-Hydroxy-

Y

3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors (statins) Tagnsdudaniseaiig
ABIAAINDTOAUATNITINNTY 110 A 11Ba AaBladMesea (LDL cholesterol ) #8N1ANATEHN
(McGwin, Owsley, Curcio, et al., 2003) ¥ 1¥52AUv04 1100 A Loa AABlAdIABIBA THNaa

° : 3 o .
luidoad1as ¥ 1oa A 1oa nastadinosoa 1TUAINIAS @Y (lutein) Az Fusuiiu

. @ =2 1 o Y ~ ~ = J Y a

(zeaxanthin) 1g3a0iszamar TeenndwwarhIdasgiumaJuruiiu anawazdawaliing
1 . . . A 1 Y l v KX o Y a A
A1 MPOD (Macular pigment Optical Density) ¥A1AAQIGNNIAISFUNY winlvnannudes
1 a A Y = = 1 o . 1 =
aonsina lsavelsyannanden lauazinsdnuinudi Mssulsemu statins WU 19

(13-18 then) i ldmuanuaeslunisina AMD 1§ 57.5% (Brian L. VanderBeek,David N.

Zacks and Nidhi Talwar et al., 2013)

Taqiszasnueanisinm

' Y
A a K 1 @

MoADBINANINAYUADIZAU Macular Pigment Optical Density TUAN 5 U 52N1101

. . a A 1 ] 1A
simvastatin 10 mg anaeNUItusZezIaIINNI 6 Lﬁammllumu 12 Lﬁﬂu

NMINUNIUITIUNTIY

=1

< @ 2 Y A < 1 g o
ﬂNmL‘lJU’mmzmmumﬁlu m’iummuGlmmazﬂiﬁzuuﬂizﬁm%mﬁm
[l < 1 Q 1 { 1 { 4
pg193015 a1 1UUsuNsZInA1 (Comea ) W1u Tliiguiuat (Pupi) naz laud
v ¢ A ) T I A . A
UIUATNITDLAUALNIAT (Lens) !,m!ﬁ%mﬁumﬁlumiSamzﬁﬂmauﬁﬂmuﬂqﬂuﬂ%mﬂ‘ﬂ
Qy A [ . = A A [ A =
FUFANIDIUNIN (Retlna)llﬁgﬂguﬂﬂﬂqjﬂq@m@\iﬁ]@ﬁ‘Uﬂ']‘ng'] Ao LHufal qineg
a = =2 = A A o <
(Macular Lutea)iuﬂTHWagﬂu "Macular" HUwIaLas "Lutea” HUIUN 10 Hanuuziily

Y
99189 @1Man4 (Kijlstra Aize, Yuan Tian, and Elton R Kelly et al., 2012) ungantivzisznon



s Ui U U NN IVOINNNANTAATITIUAA1VRINN TUUT Y fovea

AT mmwmuﬂuq 397 (Ruxandra Tudosescu and Cristina Mihaela Alexandrescu et al., 2018)
. Y 1 dyd o w Y [ =) = % a

MP (Macular Plgment) muiﬂmamuuwummﬂmﬂumiﬂﬂmuﬂimmuﬁmumu LAY

o {1 a { a 1 . . ' v d
WmiNaedueyyaddszNAT1UINN1I2 Oxidative Stress MY B TdmITadUATIZH

o

)
Macular Pigment 18 ao3la5u91nmssudsemu wu'ldasuasmssudsenmuanidnddy

fivaea wa'lyy lauaq (Catherine Creuzot-Garcher, Philippe Koehrer and Caroline Picot et al.,
I Y 2 A < . Y . 2
2014) 1WUAY 9ATHIADIPALANYDI Macular Pigment 1/52n01A8 Hydroxyearotenoid 2 ¥1ia
= = . = = . &£ A 9y 9
9 NU (lutein (L)) 1ag FUEUNU (zeaxanthin (Z)) BIUANUVUVUFIFA (Stephen Beatty and
Ian J. Murray et al., 2001)
Eﬂﬂfcju AuAAY (statin (3-Hydroxy-3-Methylglutaryl Coenzyme A (HMG-CoA) Reductase
. < @ @ 1 g o A a A Y a
Inhibitors) Wuenaaszav lviulunquusnly iiesnindidszansnmlumsan luiuiuriia
= A A 13 a A @ . . .
woa A woa MyouTluaunaluniana lsavasam@oniaiala (Smith SC Jr, Benjamin EJ and
a o & 7 £ o Y A (A
Bonow RO et al., 2011) duaau ¢ 1Jdudueoi lasl HMG-CoA Reductase Havimthiilasu
< . . &g ) o P w
HMG-CoA WU Mevalonic Acid Fatlumsasaulumsdunsizvinomdnoson  s2aL
I~ o o q Yo A ) 1 Yt o w
AolaaMeIoaNanaIN e luaan U INAY WUNTE319 LDL-C receptor 4HAIHUMINAN
Y Y
LDL 90nnAnFeLaideninn¥u (Istvan E,2013) uazmsdudinsasensadinesoanasms
Y . . . 1 . . o q. 9
NNV low density lipoprotein 00n1NWA1AH1 (McGwin, Owsley, Curcio, et al., 2003) Y1114
@ 1 A o =2 & @ 9 =2
s2AUV0d LDL lunanainlu@eadmasduiluainies L uaz Z 8velszamaianad 39919
[ o 9 1 Y a 1 a 9 1 = o Y a
denainliens L uag Z anasuazanaliinan) MPOD df1aaasnuialasunuaai lvmna
~ [ a A 9y = = a o KR [ v J 9
ANuasensina Isnvetsramanden lataziimsAnynuitedennudunusveens 19
1 a v d' 1 a d‘ 1 s}d'oz 1
eNQU AuAAY AUMIIAsIenanalinvelssamanden walsingEnsvlszniuengy

o v a

AuAAY UAINNUHUWUUN Macular Pigment aaa9 0619018dAYNEDaA (G McGwin Jr, C

. . v A = 1 [ . 1 =1

Owsley, C A Curcio, R J Crain,2003) LagguN1IANYINU I N155U15EN U statins WIUA1 13
A o ¥ A = a . Y

(13-18 1how) M lnua1uaealun151Aa AMD (Age-Related Macular Degeneration) 18 57.5%

(Brian L. VanderBeek,David N. Zacks and Nidhi Talwar et al., 2013)



VOUWANITIVY
~ X
1. selsumsIve

av d a a 4 @
N13199 Ell,ﬂuﬂ1iﬁﬂH1L%Q’JLﬂiW$WLLMUGlﬂﬂJ’J"N (Cross-sectional Analytical Study)

v
[

Tueraasing 2 nqu laun nguinanlilasulsgnueneznquinsulseniue simvastatin

Q
v Y

10 mg 6-12 1AOU 1OANEINATINATYUABTZAL Macular Pigment Optical Density
1.1 ngualsznnsnldlumsdnun
nguiszmnsau Ine nAvQuazimease 9153119 35551 NFVUsZNIL
. . =) 1 1a = J a
simvastatin 10 mg 32021701 6 1AoU 1A litAu 12 Aeuuaznguilszyngau lne navgaay
' = 1 a K . . P wa 1 I Y ]
A8 919531 35-55 T nqualnd TiFuilsznue simvastatin lgmautia i Wudin b
Y
1912UNTAFDUVD UV INIIUAUUIBAT (Diabetic Retinopathy) 30 217¢ Macula VININ
1U1% 211 (Diabetic Macula Oedema) N A ¥ 428018 (Body Mass Index, BMI) #1131 25
15 vsemueImn5ia3y Lutein and Zeaxanthin 1355081517837 Media Opacity (Corneal
. I YA 1) Yo aa o 1 g 4
Scar, Cataract, Vitreous Hemorrhage) 1Hugi li'lasumsatianeinilulsavelszamandon

{ A Y @ [ 9 Y a 3‘;
(AMD) %39 15ANAEITDINVAENT 1 ABNTLIN (Cataract) 919¥U (Glaucoma) )5 amnan

A A A d’l ] . . . Yo A
Wowv1nn1sNdean 1A line (Optic Atrophy and Retinopathies) 1&51Un15 Lasers 1150

v
IS 1

@ [ a . Yo A I { a ) Yo
TJUNITHINA UILIN Retina uax"lmuqmm@l ﬁﬂWﬂﬁﬂﬂWiUWﬂlﬂUﬁUil')m Ocular llilllﬂﬁ‘ﬂfﬂ

q

. . . g A v
Chloroquine, Hydroxycholoroquine, Ethambutol Li81& Tamoxifen Q& 71113 aldinTes Mps Il
[ a 9 = dl "9 a 3’, = g’z 9y 1 A
mmmmuﬂaummzwm‘lﬂLLanwamiwﬂﬁaw‘luammmu 3 A3 @ﬂﬂﬂiﬁﬂ’)'ﬁﬁ’nﬂﬁ]iu
Y9 ao 3 Aa
ﬂﬁiﬁﬂl@lﬁmmgﬂi@ﬂlL‘U‘Uﬁ@‘lJﬂTJJGI,L!Iﬂiﬂﬂﬁﬂ%ﬂ@ﬂuﬂ’ﬂmﬂuﬂﬁﬂ

1 (Y ' A =<
1.2 ngualed1en g unsdinu

v
1 (4 1 =

P =2 A 1 a
ﬂaNﬂﬁ@ﬂTﬂﬂi“ﬂiuﬂWiﬂﬂB’]ﬂﬂ ﬂ’q‘nﬂsxmﬂiﬂu"l‘nﬂ INAHUNLUASINABY

q

1 A Ao . . < A 1 1 a =
BIYISHIN 35-55 U N5vuszmuen simvastatin 10 mg Wuszezna 6 hou Lmhlmﬂu 12 19U

2

1 navlnan lisuilsemuen

Q

uaznguiszrnsau Ing INAKGULEINAYE 01g32H I 35-55

A

4 P o a 1 Ao
simvastatin NAnaauiAMnuAnf U iagaauuduseuinsmauie



3 Qo
2. UUABDUNITIVY

v
(3 o/ 2

dy 4 o A S Yo a dy
1. WL ﬁf}ﬂigﬁﬂﬂ VUADUNITAUUUNIU LLﬁ%ﬂi%Iﬂﬂfu‘ﬂllﬂilﬁnﬂﬂWTJ gu

v = EE a Y
?JEJNE]%L@EJ@]I?TF;I.LEUW?’J?J’J YIUNIUY

2. Wi 3dennauasmelioforonaasnnudusennousuautiums

)
@

Yy Y aw 9
3. s adensendeyaluuuuaeuaiy

I 9
4. 9301835M 3 1Hn509 MPS T1 T mATedn s aniiudasuihinsdanm

] < % '
ANMUTUIUUYDUTATI9152@1MAT Macular Pigment Optical Density (MPOD) #iliaazana
Y o =
i]ﬂﬁ]ﬁgaznaﬂummm%mﬂizmm 3-5 UM

Y v < .
5. mNwamimmmmwumuummgmﬁﬂaﬂizﬁmm Macular Pigment

Optical Density (MPOD) T¥Augiism3te5uns
v 0 1 <
6. iamauNammﬂmmmwumuummmm?ﬁ]aﬂizﬁmm Macular Pigment
. . gIJ d‘ o a < Y
Optical Density (MPOD) W31iua o1 Uiz videoyauazagina
2
3. MyanTevdoya
9 [ 1 o a 4 9 Aaa a
l.ﬂl@y]aﬁﬁﬂﬂﬂig%'misll@\iﬂQZJfJTffofiJﬂ5'Jlﬂ'ﬁ'l%ﬂiﬂﬂi%ﬁﬂﬁw\?’%ﬁﬁmu'l
.. . Y 1o Y] ' § v ~
(Descrlptlve Analy51s) llﬂllﬂi]'lﬂf]ﬂ'i@ﬂﬁ% f’ﬂmaﬂllﬁgﬂWﬁ'JUL‘UfJ\‘lLUUMWﬁﬂWU
= 1 . . . YA o
2. 1[3gNe VA1 Macular Pigment Optical Density (MPOD) Tunuilsgniu
&1 simvastatin 10 mg 6-12 190U AUNGUINA
Qad‘ a o d‘ 1 = d‘ 9 =\ a
3. ﬁﬂﬁﬂiﬁuﬂWiTﬂEJLW@ﬁ']ﬂ'J']?JLL@]ﬂ@]'Nﬁluﬂﬁﬂ‘!ﬂ‘l]@y,amﬂﬁ'k!ﬁﬂﬂl!ﬁﬂ\ﬂl‘ﬂﬂﬂﬂ@]
L) . aad
(Normal Distribution) 616195}?{ AU t — test
Aaa Y a o A 1 A A 9 =
4. ﬁﬂﬂﬂcl‘ﬂalUﬂ'lﬁ'Jﬁ]fJLWfJTﬂﬂ'JHJ!W]ﬂWNEluﬂﬁﬂlﬂﬂl@yjﬁulililﬂT'ﬁﬂﬁ&ﬂ'lﬂLLUU
a an d .
1na (Non-Parametric Distribution) Ianaiy Mann-Whitney U test

° ' 4 g 9 o v X g A
S.MYUHAAIANUIBDUY 95% Llagﬁiﬁﬂﬂﬂﬂﬁ’ﬂ‘ﬂﬂlﬂ@ﬂaﬁlﬂ@ﬁ@umﬂﬁﬂ'ﬁlmﬂ

wauuulnaly Komogorov-Sminov Test



TRl

@ 3

E4 v
mMsveililumsanyimsSeuiiou Macular Pigment Optical Density (MPOD) iué’w

5u152MUYT simvastatin 10 mg 6- 121U UNGNUNA Taed159991NNgUAI0E19T 1LY

1 [

g A . . [ A
42 au Tagutatlunguinsudseniuen simvastatin 10 mg sreznMsVUIEMUe-121A0UIAY

Q

nquilnanlulasulszniuer simvastatin Taeluvasuninlunissiusiudoya

[

a 4 J 1 Y [} d' Y d‘ = A v dy
HAEIAUNTIZNIINAT MPOD U83INQUAIDY NN ﬂllﬂinﬂ!,ﬂif]\i MPS 11 Nﬁﬂﬁﬁﬂi&lﬁJﬂW]ﬂllﬂu

MINN1  doyana lvesdsinide

U

nquina Fu1seMmusimvastatin
‘ﬁ‘ﬂuﬁﬁ'ﬂﬂ (n=21) 10 mg (n=21)
U 1MUY
el
ALl 2 9
N 19 12
01y (1))
Mean+£S.D.;Min-Max 48+5.25 51+3.18
Yhwiin RTandi)
Mean=S.D.;Min-Max 58+5.40 57+4.66
AU (FUANAT)
Mean=S.D.;Min-Max 158+5.06 158+4.81

BMI (kg./m’)
Mean=+S.D.;Min-Max 22.93+1.97 22.84+1.49




ATNN1  (90)

nquin@ Fulsemusimvastatin
doyan (@=21) 10 mg (n=21)
91U 91U
k)
7z 1A
1nf18-22.9 kg./m’ 8 10
Wrniny 23-24.9kg./m’ 13 11
T3R8 25-29.9 kg/m’ 0 0
T5A87U >30 kg/m’ 0 0
MIYUYNI
g 21 13
Fluilsei 0 3
AFIATT 0 1
noguluean 0 4
A s
MIANLDANDEDD
Tuaw 4 12
A a
ineauluean 0 2
nadlad 0 2
M3 lauiuiedunaien
la 4 6
1aila 17 15
9 9 a 4
M3 Faea lumslynouniimes
Yosni 1 %1114 4 6
31901 1 %2 T4 17 15
CERNGR
an 1 3
enamy 19 17

30} 1

UINATIN 1 1




'
= 9 o 1%

Y a ' a Ay 1 Yo . . !
1Ny Jeyan liveadsaidenquilng 1 1ulasulsgmuen simvastatin wian

R

@ 3 v = 9 9 v A

a 1 [ a { 1 a a [
aua%aﬁauiwmxﬂumﬁwmq f’)”lﬁ!tﬂaﬁl 48 U iinmasuesdii1sInIe Ao 58 nlansy

U

= A a 1 A A 2 Y B
HAZ UANNGURAY 158 1EUALNAT A1 BMI R0y AD 22.93 kg./m m’;ziiﬂmuiuﬂqumm

U

a o 1 g ) ) 4 % o a 1 1 g o
’Ji]EJﬂQZJf! Wmm’;u‘lwigag‘luimuumumﬂu (A1 BMI 1N 23-24.9) 91UIU 13 AU

59909ARIZAVNGA (A1 BMI 1118118-22.9) $1uu 8 au wazdadisrawuinlunguisou

U

v
Aav A a =

1 1w ] @ 4 J 3 g o
’Ji]Elll‘Wi]G]ﬂiﬁlI]liJQ’UUWﬁ%ﬂﬂHlHﬂQN@’J@E}N ngmﬁmsﬁmmaﬂaaamﬂumamn 1UIU

E] £)

1 A J o 1 1 4 [ ) 1 []
17 AU 509091170 LA aN0 a8 311U 4 AU LAz lauluaulodudanas wul Ll
[ 1 o =~ 9 9 a 4 Y] STA A
M3 lauiuar 311w 17 au vazinslgaearlunislgasunuanes Insadnnionouay

v o ' & o a A ' A A Y o
@,Iﬂiﬂﬁum’]ﬂﬂ')'] 1 G]f')IlN TUIU 17 AU ﬁ@')\‘l@’]ﬂWUﬁ')u‘lWiy A FUINAUUN TUIU 19 AU

4

1,Lazimmmﬁa%ﬁmaz%ﬁmmﬁdw 261992 1 AU

9 o 91 aw 1w > . J
ﬂlﬂila‘ﬂ')hlﬂsllﬂ\'iNi')il')i]ﬂﬂ'ﬁili‘l]ﬂi%‘ifnufﬂ simvastatin 38301 6-12 Lﬁau WU

U U Q

a o d% v g

Y 1 1 g a = = ~ Y Y a A a [
W ’JiJ']*DEIﬁ'JuGlWﬂJULﬂuLWﬁTiiUUQ 21gmaY 511 HUIHUNIRAYVBDINLVTITINIIY FAID 57 ﬂT'ﬁﬂﬁﬂJ

{ a 1 d‘ 9 1 Y1
uae ﬁmmgamﬁﬂ 158 HUANAT A1 BMI (hae ﬁ@ 22.93 kg./m2 ﬂW’J%’;Tiﬂ'ﬁ)’)HiUﬂQMRj‘i’JﬂJ

o \ 1 Q.I v a

1 g 1 ) % 1 1 v o
’Ji]ﬁlﬂ’sjiJﬁ WU?WﬁDHlWNg@QlHiZﬂUUWWUﬂlﬂu (MBMININU23-24.9) 31UIU 11 AU TBIONNN

Y o

2
ApszAUUNA (A1 BMIMIAU18-22.9) 3149 10 AU uazwuN lunguisuisonguilil

U

v
= A

nnAnssu luguyrs $1uau 13 au sesawae megulueda 1wy 3 au uaziinig hiaw

q

7o ! 7 ¥ o :

UDanvdaan MUIU 12 AW I9383U1 ﬁﬂ aullﬁaﬂﬂﬁﬂmﬂuﬂiﬂﬂiTJ WU 4 AU LazMs ld

U d' [ @ U = 1 1 ) =~ 9 9

LAUAUUBDT NN WU 'lunmﬂmnum TIUIU 15 AU uaziin1s iyaiea1luns 1y
4

a v JA A 4 J v o =) A 1
ABDUNAUADT IﬂﬁﬂWﬂN@ﬂﬂLlﬁ%ﬂjﬂiﬂﬁuNWﬂﬂ'ﬂ 192109 31U 15 AU TAWMANVTIY

AL A Y 9 I3 A A o o
Gl‘ViﬂJu A TUIAALUN ITUIU 17 AU LAZITDIINIADEAAT TUIU 3 AY



gi v E ao
A1T19N 2 ANHUSVDNNITINIVY

nquin@ Fulsemusimvastatin
anvae (@=21) 10 mg (n=21)
11U 11U
Tsaiszan
Tspanuaularnga 0 16
a1z liuludonga 0 21
Tsaime 0 2
Tasoaivauudog g
ﬁ’i"uqﬁﬁm@ﬁmﬁ’umam 0 2
NIAIAAH I BlaserAI9A 0 0
Ysziansounsuilu
0 0
Tsammnu
s 5Anseuns iRty
. 0 0
Tsnvedszamanion
A1 MPOD
0-0.25du. 1 3
0.26-0.3 du: 0 1
0.31-0.4 du. 1 2
0.41-0.5 du. 8 5
>0.5 du. 11 10
Mean+S.D of MPOD; Min-Max 0.53+0.129 0.47-+0.161

~ [ Y Ao ) 1< 9 [ Y Av A n Y
1NATINN2 ANHAUSUVYDNHIINIVYIINNITATIWLASINUUDYA GlUﬂQNE;J‘ﬁ'JiJ'J’ﬂfW]thUlﬂ

v A

SUszNIne simvastatin 9zwp 1 Tl Tsndszdian fe anwauTadags lviiuludwdongs

9y 9 v Ao

4 a J 1 1 a
Tsamdnse Tsaglud ualungudidnsmidensulsemue simvastatin 10 mg 6-1219 01

Rl

1A o v A LY Y A o = v a
wun Nlsalszdran aelsn luinlududonge S1uau 21 Ay sesaanae Tinanuaulaia

9 9 1 [

[ @ { ' 1 a o ] @ <} '
ge Tevemivaymdssang lungudidniindsen luldsuilsen e simvastatin 0 liinwy

Rl



[

Tadela miloulunguuesdianideniulseniue simvastatin 10 mg 6-12 1o U ANV

@ wa : o X 3 A a a 3
1&5vgiamaqernuaa 2 au Fuilugiamauinuaivn guiayiunszRudiaay

D

1R5umssnumends szaum MPoD lungduilnfmigagaiiialdisedy 0.82 dutiazsigai

Q

S 1 3 1 Y1 J [

YA 0.24 du. WUANNABAD 0.53 du. FIUAWINNIINGUATINIVENGUNAS

U

vilsgniue

simvastatin 10 mg 6-12 1o U WUNAINTA1R gagane0.68 du. LazAIMIFANTZAY 0.19 du.

'
= v

ANNABNTLAV 0.47 du.

I 3 M eumeuanuuAna 19521 NMI T UUsE MU simvastatin 10 mg 6-12 AoU

nunguilng
F2Y2L1INT Std.
- n Mean t df p-value
Fudszgmumnm Deviation
]lillfaluﬁﬂ 21 0.5371 0.12904 1.288 40 0.284
ﬁu 6-12 !ﬁau 21 0.4790 0.16146

HamsAny IS suiieuANUIANA19TZHAINNUS UL TN U simvastatin 10 mg 6-12
A o ' a A ) Yo . . 1 P Ao . .
mauﬂm’quﬂﬂ@ m”lu”lmuﬂizmum simvastatin WUI ﬂ’qumuﬂizmum simvastatin 10
A ~ = ' 9 1 1 ad " Yo . . A [
mg 6-121001 IAundsar MPOD Hoonnnguilndhn Tu1@5uszniuen simvastatin taziiierh
9
MINATOUAILIANANNNADAND I {5030eNeaoanguiinl MPOD lTilinnuuanaienyy

v o w cu

P NUUHHIAYNNADANTZAV 0.05 ( p=0.284)

an1ls1enaveIns Y

a o dy [ I Y 1 1 a 1 [ 1 A
\ﬂu’J(ﬂﬂﬂi\ﬂﬁ/nﬁlﬁhlﬂW‘U’J"l Gluﬂi]lll]ﬂﬁ 11 MPOD (19U 0.53+0.129 nagnaun
FulsenueT simvastatin 10 mg 6-12 1A UAT MPOD 1110 0.47+0.161 971 MPOD lu
1 ad 1 1 d'cv . . A d‘ o =S
ﬂQllﬂuﬂﬂﬂll‘ﬂNﬂﬂﬂ'N ﬂqumuﬂszmum simvastatin 10 mg 6-12 (a9 LN@UW?J']LII%EJUWIEJU

o [

HedAynaa

=h.

A

D)

61911’0 Z’W]Nﬁﬂ@’] Iﬂﬂﬁl“lf’l‘ﬁ t - test Nﬁ‘ﬂi”lﬂ;]’ﬂ ul?JiJﬂ’NﬂJLMﬂﬂNﬂ‘L!@EJN

[ [~} 1 Y
FEAY 0.05 ( p=0.284) uaaslifinudl szeznarlunmsSulseniuen simvastatin 10 mg



Tuszozina 6-12 1hou li'lddinanoszaua1 MPOD v0anquA10819 FIdoaAndoInY

a o [ -4 % ' ' 1 ' { 1o
N1HIYUBI ‘ﬂﬁejiﬂliim TAUNIY, 2018 ‘%Q‘WU’J"Iﬂ”I MPOD 53ﬁ31ﬂﬂ@ﬂﬁ1ﬂiﬂﬂi$ﬂ1u81

statins AUNGUNTVUTZNIUO statins 13-18 1RO ULAZNGUNTULTZNIUET statins WINNTT 18

Q

[

@ou innuuanaediiiedinynadanszau 0.05 (p=0.009,0.006) AwaIAY uaaq i

o [

< ' { 9
MUNITITaMTuYsEnIue statins ‘Vliﬂﬂﬂ’ﬂ 12 LﬂE]‘L! FINanon1 MPOD pe19NWad" 2]

nuaa WenSeuioununguili1asuilseniuen statins

9
v v

WUsZe AN UYTZN U simvastatin ‘VI‘Ll’E]EJﬂ’N 12 mau "hJ”lﬂmwassi A1 MPOD
4 9 9

Y
TWanas 5ea lidanadonsidannudssueansiialsnsellseamden AN R UAS
Yosruuaz quaguamuesna Inguamdegaue luvmznfudsgnueraaluduludy
= % d‘d = = =S 1 Y =\
e laenssulsgniuermisniiasgiunaFusuiu wudnlu@en uasen Wnneq
P ' . 2 v 4 Yo 7
917 Inauaz 14 (Sommerburg, Keunen,Bird,et al.1998) (HJuau ivove laviansmanivliazay
a ° Y3 A X ' < X ~ '
Yinaeedsyamar mlduiadeedszamardiuiy A1 MPOD NIZNINTY ANMAEADANS

a A <]
Lﬂﬂiﬁﬂﬂ@ﬂﬁgﬁ'lﬂﬂnﬁﬂﬂﬂﬂgﬂﬂﬁ\i

Jolausuue

' ] v YA o 1 .
miﬁﬂmmmwumuum’E]ﬁmﬂ?’fﬁumi]’aﬂizﬁmm ﬂ‘UW‘VIﬁ‘U'IJiz‘ﬂ’I’L!fJ’IﬂQN statins

U

1 . . Aw ' A é’ 9 a = A a
¥ simvastatin N5 VYTEMUININNIN 12 Lﬂ@uﬂluhlﬂsluﬂWﬂﬂWﬂﬁlﬂ DIVUNITANKUNNLIAY
miumumﬁaaf}%’nﬁ%’uﬂizmuﬁum@mﬂu 1MdIHane MPOD fJEJNUliLLaw’éﬂﬁ]iJﬂﬁﬁﬂ‘]sﬂ

1 = = = 1 1
Wi]ﬂﬂiillﬂﬁﬁﬂﬂiwﬂ1u61ﬁﬁ ’JLI‘IJ'J'$ﬂ’f)°]J‘UfJ\‘l@j1/]u1,m$“]5LL“]5u1/Iu U l’l‘;ll WNNod uAToN

=

o Aa ' o o A T
ﬁ%@mﬂiﬂl%ﬂ?%u@lﬂ’mq N ﬁﬂ'J’I‘JJﬁNWU'ﬁﬂ@ﬂ’]ﬁlW‘JJﬂ’]MPOD ‘ﬁ%@ulll@ﬂ']\‘]ulﬁllag’ﬂVUllﬂ']ﬁ

s A

a371930a1 giuazdusuiulu@oaneunasnaasulsznue1ms ogaNudunUTHI 0

A a X 1w " Ao . A 1 = <3| Y
Waﬂig‘ﬂUﬂlﬂﬂsllucluﬂQNﬂ'J@EJ"NVIiUlIig‘VI"IHEJ"I statins N3ZHLIANNNI 12 1AOU 1 UAY



$19M591909

WA GUUAN. (2544). ATIUTOATUGUATIAMITgUaRUENYeNgL 60122 lusit Tindeng
1 o { ) 8
WITUNITATIDTUAUNATIVGYN TN 81 [TIWE 1182 1395 1Y TAFHANWUY AT,
IendfinusmsAnpimnaasuriada avimngune,

UNINGIADATUATUNT 213, NTANNA

a Jd a o Y 1 o o
FIUUNT DUNTNITIVY UASYHUT TIUNTTNY. (2549). LIVAITATT INATUE 2549. NIIUNNA:

a d 1 4 a @
Ii\i‘WﬂJ‘WLL’VNfgW1aﬁﬂ‘im3J1’i'l’)‘ﬂEl'laEl.

[ < o U U o I
ﬂﬁ%’)i‘im TAUNSA. (2561). Wﬁ?/f’)\?ﬂ?jillllja‘fifnﬂfﬂﬂ@ﬂ Statins ABTEAVAIINN Y ULV
=4 Y Y a a v A a a 4
!ﬂﬂﬁ’ﬂ@l/ié’ﬁ'?i’lﬁl NITAUAIIDATEINYIATITATUVIVUNA F1V1IB1INYIFTANT

[ dy a 1Y 19
%zammmzﬂuﬂ,qmmw, 3JW131481§8LL3J1’\|1WE1')\‘1, AIUNN.

o ~ K i = ’ o o = YA o
TIAUNU L"I]EI'JTI'IVI)N. (2556). HAVBNAITANUTINAYBNWINADTEAL 77/1/2!71!!?7@@7/3\75/7/71/53@1/
o a a Ia v oA a 4 Y
77/1/%?%!5@@57’\7. INYTIUNUTINGIFITATUVIUUNA T1V1IBUIBFTATHE DY

dy a @ 1 9
Wuylguan. umInenasuuiviad, nganme.

J

a o I o Yo o . R o Y 4
AWRIANT BINUUN.(2560). 117210700 Y “Simvastatin” 180 lyaii udoa it louas 1914
gnsid. Aufuie 21 AN 2560. 910 hitps://med.mahidol.ac.th/ramachannel/

4 o Yo o . .
home/article/NANIINNU-simvastatin-818/

A 1 aQ o Y o @
ﬁ‘JJ1ﬂ11Iﬁﬂﬁa@ﬂmﬂﬂllﬂﬁ!,Lﬁ\‘i‘]_l'igmﬁllﬂﬂ. (2560). !!ZJTJWN!?Wi/gZ/@?ﬁ???%’ﬁ?iflylﬂ??a‘f 7"1/1/2!

2 a A 2 (4 [ =) = v Qs’
Aand ineileii Isaralauas iaemaen w.a. 2559. ﬂnu“ﬁm: 1O-NaT NIU.

Abdel-Aa, E.-S. M., Akhtar, H., Zaheer, K., & Ali, R. (2013). Dietary sources of lutein and

zeaxanthin carotenoids and their role in eye health. Nutrients, 5(4), 1169-1185.

Bartlett, H., Howells, O., Eperjesi, F. J. C., & Optometry, E. (2010). The role of macular pigment

assessment in clinical practice: A review. Clin Exp Optom. , 93(5), 300-308.

Beatty, S., Murray, L. J., Henson, D. B., Carden, D., . . . Science, v. (2001). Macular pigment and


https://med.mahidol.ac.th/ramachannel/home/article/%E0%B8%97%E0%B8%B3%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%9A-simvastatin-%E0%B8%A2%E0%B8%B2%E0%B8%A5/
https://med.mahidol.ac.th/ramachannel/home/article/%E0%B8%97%E0%B8%B3%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%88%E0%B8%B1%E0%B8%81%E0%B8%81%E0%B8%B1%E0%B8%9A-simvastatin-%E0%B8%A2%E0%B8%B2%E0%B8%A5/
https://www.ncbi.nlm.nih.gov/pubmed/20629669

risk for age-related macular degeneration in subjects from a Northern European

population. Invest Ophthalmol Vis Sci, 422), 439-446.

Bernstein, P. S., Delori, F. C., Richer, S., van Kuijk, F. J., & Wenzel, A. J. (2010). The value of
measurement of macular carotenoid pigment optical densities and distributions in age-

related macular degeneration and other retinal disorders. Vision Res, 50(7), 716-728.

Bernstein, P. S., Li, B., Vachali, P. P., Gorusupudi, A., . .. Nolan, J. M. (2016). Lutein,
zeaxanthin, and meso-zeaxanthin: the basic and clinical science underlying carotenoid-
based nutritional interventions against ocular disease. Progress in retinal and eye

research, 50, 34-66.

Bone, R. A., & Landrum, J. T. (2004). Mechanistic evidence for eye diseases and carotenoids.

DOI:10.1201/9780203026649.ch20

Bone, R. A., Landrum, J. T., & Cains, A. (1992). Optical density spectra of the macular

pigmentin vivo andin vitro. Vision Res, 3X(1), 105-110.

Brian, L. V., Zacks, D. N, Talwar, N., Nan, B., & Stein, J. D. (2013). Role of statins in the
development and progression of age-related macular degeneration. Retina, 33(2),

414-422.

Catapano, A. L., Graham, 1., De Backer, G., Wiklund, O., . . . Zamorano, J. L. (2016). 2016
ESC/EAS Guidelines for the Management of Dyslipidaemias: The Task Force for the
Management of Dyslipidaemias of the European Society of Cardiology (ESC) and
European Atherosclerosis Society (EAS) Developed with the special contribution of the
European Assocciation for Cardiovascular Prevention & Rehabilitation (EACPR).

Atherosclerosis (00219150), 253, 281-344. doi:10.1016/j.atherosclerosis.2016.08.018

Creuzot-Garcher, C., Koehrer, P., Picot, C., Aho, S., & Bron, A. M. (2014). Comparison of two
methods to measure macular pigment optical density in healthy subjects. /nvestigative

ophthalmology & visual science, 55(5), 2941-2946.

Davies, N. P., & Morland, A. B. (2004). Macular pigments: their characteristics and putative role.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Macular+pigment+and+risk+for+age-related+macular+degeneration+in+subjects+from+a+Northern+European+population
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+value+of+measurement+of+macular+carotenoid+pigment+optical+densities+and+distributions+in+age-related+macular+degeneration+and+other+retinal+disorders.
https://www.sciencedirect.com/science/article/abs/pii/S0003986104002085#!
https://www.sciencedirect.com/science/article/abs/pii/S0003986104002085#!
https://doi.org/10.1201/9780203026649.ch20
https://www.ncbi.nlm.nih.gov/pubmed/1502795
https://www.ncbi.nlm.nih.gov/pubmed/?term=VanderBeek%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=23314233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zacks%20DN%5BAuthor%5D&cauthor=true&cauthor_uid=23314233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Talwar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23314233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23314233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stein%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=23314233
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23314233
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23314233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davies%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=15302350
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morland%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=15302350

Prog Retin Eye Res, 23(5), 533-559.

Feingold, K. R., & Grunfeld, C. (2018). Introduction to lipids and lipoproteins. South Dartmouth

(MA): MDText.com.

Gotto, A. M. (2006). Statins, cardiovascular disease, and drug safety. The American journal of

cardiology, 978), S3-S5.

Gilingérmiis, C., & Kilig, A., (2012). The safety assessment of food additives by reproductive

and developmental toxicity studies. DOI: 10.5772/30787

Howell, A. J., Passmore, H. A., Dopko, R. L., & Buro, K. (2011). Nature connectedness:
Associations with well-being and mindfulness. Personality and Individual

Differences, 51, 166-171.

Igras, E., Loughman, J., Ratzlaff, M., O’Caoimh, R., & O’Brien, C. J. (2013). Evidence of lower
macular pigment optical density in chronic open angle glaucoma. BrJ Ophthalmol,

97(8), 994-998.

Istvan, E. (2003). Statin inhibition of HMG-CoA reductase: A 3-dimensional view.

Atherosclerosis Supplements, 4(1), 3-8.

Kijlstra, A, Tian, Y., Kelly, E. R., & Berendschot, T. T. (2012). Lutein: More than just a filter for

blue light. Prog Retin Eye Res, 31(4), 303-315.

Krinsky, N. 1., Landrum, J. T., & Bone, R. A. (2003). Biologic mechanisms of the protective role

of lutein and zeaxanthin in the eye. Annual review of nutrition, 23(1), 171-201.

Lima, V. C., Rosen, R. B., & Farah, M. (2016). Macular pigment in retinal health and disease.

Int J Retina Vitreous, 2, 19.

Loughman, J., Akkali, M. C., Beatty, S., Scanlon, G., . . . Nolan, J. M. (2010). The relationship

between macular pigment and visual performance. Vision Res, 5(13), 1249-1256.

McGwin, G., Owsley, C., Curcio, C. A., & Crain, R. J. (2003). The association between statin use


https://www.ncbi.nlm.nih.gov/pubmed/?term=Davies+NP+and+Morland+AB+et+al%2C+2004
https://www.ncbi.nlm.nih.gov/pubmed?term=Feingold%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=26247089
https://www.ncbi.nlm.nih.gov/pubmed?term=Grunfeld%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26247089
https://www.researchgate.net/scientific-contributions/10284807_Andrew_J_Howell
https://www.researchgate.net/profile/Holli-Anne_Passmore
https://www.researchgate.net/profile/Raelyne_Dopko
https://www.researchgate.net/journal/0191-8869_Personality_and_Individual_Differences
https://www.researchgate.net/journal/0191-8869_Personality_and_Individual_Differences
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evidence+of+lower+macular+pigment+optical+density+in+chronic+open+angle+glaucoma.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kijlstra%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22465791
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22465791
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=22465791
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berendschot%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=22465791
https://www.ncbi.nlm.nih.gov/pubmed/22465791
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lima%20VC%5BAuthor%5D&cauthor=true&cauthor_uid=27847637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosen%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=27847637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27847637
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5088450/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Loughman%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20394766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akkali%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=20394766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beatty%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20394766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scanlon%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20394766
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nolan%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=20394766
https://www.ncbi.nlm.nih.gov/pubmed/?term=James+Loughmana+and+Peter+A.+Davisona+et+al%2C2010
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGwin%20G%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=12928279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Owsley%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12928279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Curcio%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=12928279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crain%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=12928279

and age related maculopathy British Journal of Ophthalmology, §79). 1121-1125.

Mozaffarieh, M., Sacu, S., & Wedrich, A. (2003). The role of the carotenoids, lutein and
zeaxanthin, in protecting against age-related macular degeneration: a review based on

controversial evidence. Nutr J, 2, 20.

Mupas, J., Eusebio, J., Javate, R., & Pablo, E. (2015). Macular pigment optical density in healthy

eyes of filipino adults. Philipp J Ophthalmol, 40, 93-96.

Murray, 1. J., Makridaki, M., van der Veen, R. L., Carden, D., . . . Berendschot, T. T. (2013).
Lutein supplementation over a one-year period in early AMD might have a mild
beneficial effect on visual acuity: the CLEAR study. Investigative Ophthalmology &

Visual Science, 543), 1781-1788.

Murray, 1., & Carden, D. (2008). Ocular measurement apparatus and method.
Patent: Reexamination Certificate Second Reexamination - United States.

Application: US20060402260 on 2006-04-12

National Cholesterol Education Program. (2001). A TP III guidelines at-a-glance quick desk
reference. Retrieved January, 3, 2019, from https://www.nhlbi.nih.gov/health-topics/all-

publications-and-resources/atp-iii-glance-quick-desk-reference

Nolan, J., O’Donovan, O., Kavanagh, H., Stack, J., . . . Beatty, S. (2004). Macular pigment and

percentage of body fat. Invest Ophthalmol Vis Sci, 45(11), 3940-3950.

Ruxandra, T., Alexandrescu, C. M., Istrate, S. L., Vrapciu, A., . .. Voinea, L. M. (2018). Macular
pigment density changes in central serous chorioretinopathy. Rom J Ophthalmol, 623),

222-227.

Smith, S. C., Benjamin, E. J., Bonow, R. O., Braun, L. T., . . . Jones, D. W. (2011). AHA/ACCF
secondary prevention and risk reduction therapy for patients with coronary and other
atherosclerotic vascular disease: 2011 update: a guideline from the American Heart
Association and American College of Cardiology Foundation endorsed by the World

Heart Federation and the Preventive Cardiovascular Nurses Association. Journal of the


https://www.ncbi.nlm.nih.gov/pubmed/?term=Mozaffarieh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14670087
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sacu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14670087
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wedrich%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14670087
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maneli+Mozaffarieh%2C+Stefan+Sacu+and+Andreas+Wedrich%2C+2003
https://www.nhlbi.nih.gov/health-topics/all-publications-and-resources/atp-iii-glance-quick-desk-reference
https://www.nhlbi.nih.gov/health-topics/all-publications-and-resources/atp-iii-glance-quick-desk-reference
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beatty%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15505040
https://www.ncbi.nlm.nih.gov/pubmed/15505040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tudosescu%20R%5BAuthor%5D&cauthor=true&cauthor_uid=30505992
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alexandrescu%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=30505992
https://www.ncbi.nlm.nih.gov/pubmed/?term=Istrate%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=30505992
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vrapciu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30505992
https://www.ncbi.nlm.nih.gov/pubmed/?term=Voinea%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=30505992
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6256073/

American College of Cardiology, 5823), 2432-2446.

Sommerburg, O., Keunen, J. E., Bird, A. C., & van Kuijk, F. J. (1998). Fruits and vegetables that
are sources for lutein and zeaxanthin: the macular pigment in human eyes.

BrJ Ophthalmol, 8X8), 907-910.

Stone, N. J., Robinson, J. G., Lichtenstein, A. H., Merz, C. N. B,, . . . Lloyd-Jones, D. M. (2014).
2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce atherosclerotic
cardiovascular risk in adults: a report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol, 6325 Part B),

2889-2934.

Taylor, F., Ward, K., Moore, T. H., Burke, M., . . . Ebrahim, S. (2011). Statins for the primary

prevention of cardiovascular disease. Cochrane Database Syst Rev, 31(1), CD004816.

Tudosescu, R., Alexandrescu, C. M., Istrate, S. L., Vrapciu, A. D., . .. Voinea, L. (2018).
Correlations between internal and external ocular factors and macular pigment optical

density. Romanian journal of ophthalmology, 6X(1), 42.

Woodside, J. V., McGrath, A. J., Lyner, N., & McKinley, M. C. (2015). Carotenoids and health in

older people. Maturitas, 8X1), 63-68.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1722697/
https://www.ncbi.nlm.nih.gov/pubmed/24239923
https://www.ncbi.nlm.nih.gov/pubmed/23440795
https://www.ncbi.nlm.nih.gov/pubmed/25466302

