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HMG-CoA
HV

v

LCAT
LDL
LDL-c
MetS
NADH
NADPH
NO
nonRCT-C
nonRCT-P
ONOO~
PPAR Yy
PRISMA

PROSPERO

RCT-C
RCT-P

ATP-binding cassette transporter Al
Acyl-coenzyme A:cholesterol acyltransferase
Apolipoprotein A-1

Body mass index

Cholesteryl ester transfer protein

Cyclic guanosine monophosphate
Confidence interval

Cardiovascular disease

Diastolic blood pressure

Food and Agriculture Organization of the United Nations
Fasting blood glucose

Guanosine triphosphate

High-density lipoprotein

High-density lipoprotein cholesterol
3-Hydroxy-3-methylglutaryl coenzyme A
Healthy volunteer

Inverse variance

Lecithin-cholesterol acyltransferase
Low-density lipoprotein

Low-density lipoprotein cholesterol
Metabolic syndrome

Nicotinamide adenine dinucleotide
Nicotinamide adenine dinucleotide phosphate
Nitric oxide

Non-randomized controlled crossover trial
Non-randomized controlled parallel trial
Peroxynitrite

Peroxisome proliferator-activated receptor gamma

Preferred Reporting Items for Systematic Reviews and Meta-Analyses

International prospective register of systematic reviews
Randomized controlled crossover trial

Randomized controlled parallel trial
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TNF-a
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Reactive oxygen species
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Standard deviation

Standard error
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Systematic review

Tumor necrosis factor alpha
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Waist circumference

World Health Organization
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ARXRY v 27 v Fa—2L (metabolic syndrome, LAF, MetS) (&, A, ARE BEAE, &
ME. S & o 72 LIMERED ) X 7 KFHBEA L 7ZIRETH 2, ZOHEWEEOHAILH
R E o TH V2 HARICE W T EAF B 25 2019 10 F e L 72 E RAERR - REH

CXBE FFERZONRE AL A0~TAHDOE I Z 3 NI T N(EEDBXZ 2 Nic 1 A,
ZEDB L Z 6 Nic 1 AN) 25, MetS 23 BEbN2E, d LR TPHFLEEAONIE LHE
JEINT 53, BRIRIIC MetS (ZBERIN, 1SR, OMERE R &~ L8 o T CHER
BT D, 2003 FICHHEICLI > TIAZRY v 7 F I/ | LwHBRMBMRIEI LTV
45, BRI, AXTF V)AL 5 ThH MetS 28 2 BIBHIRIFOFAERS, Ao ) 227 DIl
EREO) A7 DMEFEEICLZHCY 27, 2IERIC K ZIECY 27 5 ETLIEICBHE# L C
WBHIZLRRINT S, MetS PR35 Z &id, ZDOTIMICHIET 2 EREERZRIAIC
i< Ecio CHEETH ), BHICHEAEICHY A 2 &3 TE 2 fliffn PHiEORR
BEEND,

MetS # Ffi3 272007 7u—FD 1 2k LTRBEFOUENET ONE, BELAREN
ICHENT, HEOEBRBERpERCEED 1 2TH 5, BHEIZ. €2 Iyt Tr, BV
M LOREBERLFEZICEATYD, £, 774 75 IAhN (AuT 74 F, F) 72/ —
N, GELAEMRE) ZATIOMONTE Y, AGHERPHICE CEEREE % 57
LT 28 10, HEEEREKBS (WHO) & E#H iR (FAO) oA FHMRAHEOMEH
Tlx. 1 HIC 400 g A LB - B2 BT 2 2 e BRI TV B, 72, KEICHEWT
i 1HIK 5 4 —v v 7 U Lo - Y OB EHEES 5, 5 A DAY #E8)2° 1991 0 5H

Rk ot n T2, HARICBWTD, EEFEENED - MEREA 21 B



K] ICHBWT, vXx IV, 3470, BYlHE 2 L EREEIL, AEEER RS2 T T 57
WIT, 1 HY72 0 oW BRI HTRZS 350 g LED LN T VBB, T CTICEBOE A
ICXoT, BHELEMPEELBEOEIN MetS ® ) 22 L ADHBE%2RT 2 L BlE I h
T3 18, iz <, o\, KV oBI. B3 L BP0 EI MetS @ ) X7 & A DI
Bafot wo v RF~T 4 v 7 - LEa— (systematic review, LA F., SR) 25, UT4E, #EHK
WEINTHE, —FT, B—DoRHPLCHEH DN DB MetS DV X7 % FiF 5 Lo
Viek e F N

b~ MR CTOEFERPLVIFED 1 o TH 22, b~ MIETRINIM, FHELCE
INBZLELH L, HhBRL o EHAEZEL T ES 2o BEINTE R, £/, B
RCF oYL VoZZfEL btV —=ZAP b b T Fry 7o ilKE, bv
MM A TR b o T Y X bR ILEEEL CTHERIATE Y HRNICK
L BN INITED 1 2TH L, b~ FMIREOHROELBFHENTH 25, ZOREIT H
~ AL EENIHKEDO AR I AT ) 4 FTHB Y a2 (lycopene) ICHHKT 2, VU
ARV EFR—EEBRNREEROCLAHMONTE Y, ZOEIIB-I1uT VD25, a
a7 e —D 100 fEE VWO ED H D

b F OENTIE, BREED O OAMYEIR (IR, oy ol fLEPE R L) . WIVER
(fRE# RIE. RIERIGR L) I X o QEMIERIRET 5, HERE~OLHICD2, %
7. BHICH 2BFH 3EN LR P L% & L, MilRNOIRE. 2 v o878, Mg
mEICHEGEE AL, ZNODIEF aEREEZHE T 2%, BILX P L RIIMAL REE (AL O
MAEREE, FERAE. B IEE RN, 1SVEEAZEENR R, RENRE R E) OREREICR S Z & H
WEINT WD, MetS ICBILTH., MetS @ AiZ MetS T\ A & HIK L TEN DEEL 2 +
LABEW I LR ONTEY® 7 LA L RIE MetS Oflh & ETORARERTH % &

FIFIC, MetS DFER L LTELZDDTHH B L DFFHBN TN T\ 52829,



G R PHEE A b L RIS 2 RN DAL S0 2 720D FED 1 5L LT, Bzl
U7=PitmE 0B AEE S L Tw5, Jaxyvdzo—HEEREEEOR S »bHMR
P mED 1 2eEFEZ LN TE Y, EICE 2 28T 2B tER P cEA i TbI
TWwd, ZL T, AR, LIERES, BERE?. NUCBIS 2 5W%, B ICBES 2 5™k &\
B4 B OFHICEMTH 2 2 EBNERMIN TS, 72, MetS I T, IMiFHFDH L
CIRIMAEF DY a =V BEENEGE MetS DY 227 MEL 725 2 AWHE I N T B35 3,

EE, P bR Y a2y OEID MetS D FFICERTH % % WEE L 72 SR 2B &
NTWw 5, Senkus & (ZBIZWIIE L MAMFE AR E LT, MEY a < ViRES LIFY 2~y
BHUE & MetS & OB ZFA L 72 SR # 5 L T 59, KRG TIE, 8 DoMWL e 3o
DANHEPRHAINTE Y, FEHEICECTIZRLETY 2228 MetS #KET 5 & v 5 &
B2 o7, LA L.SRICHH EN-HEMTOMET 4 v DBV MetS DEFRDIE W L o
MO X 2T F I v RAFEMMINTE L TEEN LG ICH £ > T2, MetS OZ2KiEL
IO AN F2—Hh—ICBL TiX, b~ ) axyoBERpmHfHEREE. I
H HDL-2 L 27 v —v (HDL-¢) IREICE x 58D W CEHli L 72 SR 440 IHEHAIILE .
PLARIIM A 1< 5 2 5 5220 D\ TR L 7z SRA4244- 46 2 iR IR iE 1 G- 2 2 52288 D W CRE:
fili L7z SRBMYTRHEINTEY, AL TF VR LEZERNRHIA I N TS, L
Ladb, o DEITIIZED SR 1F, IR 2 Eiti s 2 BRICS B3 9EE, Zofhor v
VIE/ R Vv AFECIRESINT VR ORI L A ETH O, IIA T, SCHBRZR ISl &t 7z Sk
F— 2 R—=ZDHD 1~4 V7T b (Table 1-1), SCHAMRZE OGN ICHRER H 5 L &
Z bz,

by b= MIHRNICEEREDOL VRO 1 OTH Y HERICEINE L2 5 H
FWHED 1 2TH5, ) axyOEEL MetS FHHICHHRYED 2 0B %HL2ICT LT L

BTENL, Z LT, MR DH 2 LT 2856 1Cid, HEORAERICH Y AnL 3wk



TEDENIRIC 72 5 Z WIS, ERPRKEVWDDLERZ B,

Table 1-1. Language restriction and used databases of previous systematic reviews

Systematic Language restriction The number of The name of
Reviews used databases used databases
Ried 2011 #? English, Germanic/Romanic 2 PubMed, Cochrane Library
Valero 2011 47 English, Spanish 2 PubMed, Cochrane Library
Li 20134 English 1 PubMed
Cheng 2017 4 English 3 MEDLINE, Web of science,
Scopus
Li 2020 #® — 3 PubMed, Web of science, Scopus
Tierney 2020 # English 4 MEDLINE, CINAHL,
Proquest, Scopus
Rattanavipanon 2021 6 _ 4 PubMed, EMBASE,

Scopus, ClinicalTrials.gov

—, “not restricted by language”

28 WO HM K

AR T, U 2~y OB MetS SGEFR 2R o0 B2 2O 2T 27201,
2 Y DRRTHERD MetS OBWIFREICH W ON D N4 F~— N — 52 28R, 22T F
Y ¥ R %& &t SRIC X o TR ICHHE L 72, SEfTRFZE D SR & HR L C X b MR 72 SCRkRRER %
19729010, 15 DXHAT — X R—ZZNR L LT, 58l X 2R % & 3 1B EE O BE %
o7z, 7. MetS OPBWIFHEIZENIC X o TH TR A 228, AW Cld HAIC BT 5 Sk
HEAEE 2, ZZICHuLNE AN F~v—h— (VX FREFAZ, bR EERE, mh
HDL-c M. WGEHAIE, JESRIAIE ., Z2REmE(E) 1t 3 2 3l % 17 - 72,

FH2FETIE, VavofRHENS Y = X FEMEICG 2 2 E Yo IS 52010, A
27 F V) R%ED SRIC X 2 %17 - 72,

FHIFTIE, Y axv ok HEIM P P ERERE, i HDL-c iREICS 2 2 & 2 W]



LPICT 572010, A2TF VP A%ED SRICK 25l %#1T - 72,

HAETE, Va2 o BN IGEIAIE, JERINEICS 2 2528 2Ho 0T 57
WIT, AXTFI) v 2%EL SRIC K 27l 24T - 72,

FLHETIE, U a~vofRHENEERMEEIC G 2 2 EZHLHICT 272010, A X
TFIV v R%EED SRICX 2FHE 21T - 72,

FHOETIE, ) avoRAEIUCET 2 XM OV TRITIIRICESCHMAZ LD T,

RETIE, JR DA A<= — T 2 HARMUFHE O R Z L 2T, YV axvoiEHH

HUAS MetS SGEER 2 F 2 2B 2 I D W T DRIEZ TV, SHBOBHEICOWTIR~7,



£28 TIXMEBRECINT 2B

F1E =S
HATIZY =2 b JEFHESEUEMEI Foh 2 2 Lz <, BEEY., miE. SiEo 3
%

DOHED 5 H 2 OLL Lo E CEMEICEEY T2 & MetS 2T 1254 (Figure 2-1),

= BPIIUESTRME: NUTUES R (PEEER) 150mg/dILLE
] Ho/ Eizk

3 [ EHOLILRFO—)umE:HOLILAFO—)L  40mg/dIk#E
OIRAEBR 8
Bt 85cmLLE ;9; = RBBME 130mmHgllE
1% 90em LLE 5 o/ &z
m =E HABME  85mmHgLlE
s PORRBERS T AR g
100cm?LLE8 Bl
L

REEEFMIE 110mg/diLl L

el

Figure 2-1. A 2KV v 73y Fu—ADBKHE (SEHHE e~ Ay FOLD)

v T2 b RO R, ARSI 100 cm? MY 2 HRICREINTH Y, MetS
PEDERZKT 5 L TOHE—EEOHETHL L2 ORMICEHTXZHATH %,

VaxyEEREEZHAB Ty 22 PEBZICOWTRE L T3 XS L2055
25, ZNb% SR & LTELEOTHE LAETIRIEIREZZ0h 0w, 22T, JaxvoEl

Ny TR MREFRICE 2 2B OWTAXRTF Y v 2% &t SR T L 7,
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B2E Tk

1.

7a b a—n b Bt
1) e ra—n

AWgen 7a b a—aid, 2018 £ 6 H 28 HICEMICED 32 & ofseE (% 2-1)

DFRIFED ETREREZ L, AFZEER, JEAlE LT7m b a—a@ Y IcE ML 72,

2) 7R a—A~DT 7 ADAE, BERES

AWFEDO 7w b a—id, H2E~FESETCE AT 2HIEEE T2 EBFEDO 1 207

obra—nE LTHREL, TELBHKBT 2T 2018 /£ 7 H 19 Hic PROSPERO

(International prospective register of systematic reviews) ~DEEkHEX*fT>72, 7 v b

a—)Li3 2018 4 8 A 8 HIc&EHk, N 7z (BfkES CRD42018104595),

WF5E D ik e
1) WFFE DRt
T3 O jEfg HLHE & 72 2 PICOS 1ZLA T o 0 5% L 72,

P (Participants) : S/

18 LA Lo

I (Intervention) : /A

Y a~yvzETHBE oI (BIUEEIZRD )

C (Comparison) D XA

VaxvegEh il oI EI V) a v SMRREOHE RS 2 HIT 2 C
&y T, A AAZITD RS

O (Outcome measurement) :@ 2F-fIEH

7 T A b JEPHEE



3.

S (Study design) : W% T ¥4 v

7 v X LACIATREF L EGASR (RCT-P), ¥ 7 v & 2L ATHER G ER (QRCT-P),
IEZ v & LALAATHERA HEGER (nonRCT-P), 7 ¥ X 2fL 7 v A A — 3 =3Bk (RCT-C),
W v X aftr w2t — =3B (qRCT-C), 7 v X uftr w24 —v =l

(nonRCT-C)

2) W& ORHE

S X BRI TD R o 720 EhEICED BH5EE THIGTE R WERETORE L -
EEIciE, avea—2—HER (Google #lik72 &) %17 -7,

JFEEFC D B CIIIGEN A % o0 I e L 72 RS2 s 2 B0 L 720 SR AR A TEES R
A[HETH 2. Rifdk (FRWIRAR L) PRBERERNIRIL 72, BEL. BIRHBRERICE
WD ZWFICOVWTIIATRER IR VIRA L7z, 2 Dfthd 7/ L —STilikiZ. A OB IEM: % i

OB EBNETHD LRI 72,

Wrge Dtk
1) 7= 2 X— 2k

TRED 15 DT — 2 R—=2 %W CHFENICN R ZRB L 72857 — 2 _X—R & HIT,
FlEk® 2 VIR E W T 2RI DR A S £ HEH (2018 8 AH L IF 9 H) £ TIK
NRINFRARBENRE Lz, XHEBER ITHEHREEET AT 4 T v X2 —DEEE
AED L REERTo . TNEND T — 2 X — 2DRKRRITANE 2-2 IR L 72, b,
PubMed (MEDLINE) 122w ClE, 2018 4F 8 11T o 72BN 2 C 2022 4F 6 HIcH
MR ZIT ., BT OSRAE 21T > 72,

MR DT —Z =X

- PubMed (MEDLINE)



- Web of Science (Core Collection, Current Chemical Reactions, Index Chemicus, Data
Citation Index, Current Contents Connect, BIOSIS Citation Index, Zoological Record,
Medline, Derwent Innovations Index, FSTA)

- Cochrane Library (Cochrane Reviews, Cochrane Protocols, Trials, Editorials, Special
Collections, Clinical Answers)

- SciFinder

+ Global Index Medicus

- Western Pacific Region Index Medicus

- CINAHL

* Reaxys

- EHEE Web

* JDream III (JMEDPlus)

- AGRIS

BRRBRE SR, SREFHDT — X=X

+ University Hospital Medical Information Network-Clinical Trials Registry

+ International Clinical Trials Registry Platform

+ ClinicalTrials.gov

- International prospective register of systematic reviews
2) NV FH—F L X OfOWREK

ERT — 2 R= RGO R CEEEIC O W TR, BEICTG U THERZR YA~V F
YV —F {707, ZOM, A SR CTERA L 72 3T bt D M D ZE 3CHIC DT b S
IS CCER Z T o720 £/, Z DD ITETHAEDRH L 2T o 720 RIFFEICONTDH

AR SR Z 7=,



4.

W9EER O 75k

1) 1RAZ ) ==y

SCHRRSE CHllH 2 7= SCikic o wT, Bido (2. MIEOMEREEYE | icko%, 3 4o
Wiged (FH. AR, ) BOHELCR2Z ) —= v 7% FE L7, b, 1 D0
XL C 2 B LA 37 U COCRRO BRI VI A &2 MW7 L 720 WISEERX DT — X _— 25 bl
H L 723k I3 ST D 2 4 b v s X OB O WA &R L 7. BRREABR %, SR B8t 7 —
ZR—=2Hp B L 72 L. 2 OBRNE R R L 7. BATE 28U 7220 o 72 3Tk
ILDOWTIE, D L2 AR EZRE L7z, ZNTOA—HTH 25AICIF, FEH
DA & L7z,

2) 2RAZ ) —=v

1 RAZ ) —=v 7T L 7= 3CHkicow T, Jdo 2. WHgeo@mgite | ickko &,
B, 34 oMeE (FH. 4K, HE) LA 27 ) —= v 72 EiL 72, &b,
1 DD SCHRICR LT 2 4% A E237 U CSCHRO BRI AT % Ml L 7 FSEaR S D 7 — &~ —
AH il L 7230ikiE . 2O NE R L 72, BRSNS, SR o7 — 2 — 22
S L 72 5. Bt I N0 E 2 L BHERTE LD DX, Z DML DL DONE %
MR L 720 aXALEINT W2 C L DMER T &E 22> o 72 b DI ICH AN 2> 5 72, $RA
AIE D=8 L 722 o 22 3CHRIC D W T, ko LT oA A RE L, ZhTHA

—HThLAICE, FEPREHBZ L7,

WT9E D EEHY
XHERD 2 RA 7Y —=v 7Tt L 72 3CkicowC, 3 fotfsed G5, 4R, M

) L OGO ER 21T o 72, 2, 1 DOHAICH LT 2 H DL L7 L

10



THEELI B DIE R 21T o 7o MHELIDER OGN A 1L, FIbER GEE4. Mata. & -
T R=U 0 WREE, 24 b)) B, ey T4 v o NRERE. A (BN
B G- oy o FEEE, AR, /v A (BH) Wi 72 &), WfiR (777 e REIC TS Lawni ),
FHIIEE . DHET 4 v NRFOFEEEM. 7 v X aft, BRI, 7 v X o8Ik
NEL PN RE O N R, Flim. AHFR, WASBRERES. S, NAD=
A b e L7, HNEICA—ED Do 5HAICE, WD LTRSS 2 NELZREL 7,

ZNTHHWEE L WS, ERPREHINE L,

7 — & O

kD 2 RA 2 ) —=v T L2 CEkicowT, 3 4 offeE . xR,
) BoHELCT— 20l 21T o7, b, 1 DOCHRICHT LT 2 ALLEAMZL TTF —
2O %EIT o 72, BARICIE, WS X UM ABEZNZ OO, IMARTOFHEfE L
fRHEfR 7 (standard deviation, BA'F. SD). MA#%DFHEL SD. M AHikEKTcOf
BEOHEOER, NBOMORRLE TCORBEEDHEDEREZMEBL 72, /2. it
ARt To 2L 2D SD, PR, FEEOMHEcoRELEDF RO
L7,
NARIBRTOTEED SD BIEIN TV b o BEk. 22 5 vkFEEHEO 22 5
YAV R Ty 2 BBEIC HNAROFEED SD (SD AR &AM ABD o SD (SD
) Dftiz T, HEFRE R=0.5 & LTU TR THH L5,

(M AR TOFEED SD)? =
{(SD /M AR + (SD /A A#)2— 2R X (SD /AR X (SD /rA#)}

MHERICA BB B > 25/ I1Cd, T2 2R LR D L CHRE L 72, X HIC5ER

38 BT EE D AW 2 L7, ITIC S R T — 2 02 Th L < IF—HRIic RiEDs

11



7.

B BT EARH I RE R EHEF . BEFE S L BHFEZFR . RIET -2 0fFEIC

ONTDMGEEZET A —LVTITo 7,

Wtst o= L1 - EHEME DR
MEDE & AN T2 X7 OFHEICIE, 227 7 vkFEFEOL 2 — - v=2T7 V%
Furlan o237 L v Y LM TO 1I3HE» D225 F v 7 U A P w7
(1) randomization,” 7 v X A4t
Was the method of randomization adequate?
(2) allocation concealment,” E|{sf D [k
Was the treatment allocation concealed?
(3) blinding (participant) /E#M: (SME)
Was the participant blinded to the intervention?
(4) blinding (care provider) /Hi: (SHrAH)
Was the care provider blinded to the intervention?
(5) blinding (outcome assessor) /G (7 v b 77 2 5HE#)
Was the outcome assessor blinded to the intervention?
(6) drop-out rate,” K v v 77 v b OES
Was the drop-out rate described and acceptable?
(7) intention-to-treat analysis,” Intention-to-treat g4
Were all randomized participants analyzed in the group to which they were
allocated?
(8) selective outcome reporting,/ JER 1) 72 #H 15

Are reports of the study free of suggestion of selective outcome reporting?

12



(9) baseline similarity /N —2 7 4 v iZEF 5 FET v b 5 2 OEHNE
Were the groups similar at baseline regarding the most important prognostic
indicators?
(10) co-intervention,/ BANS~ A
Were co-interventions avoided or similar?
(11) compliance /a2 ¥ 774 7 v &
Was the compliance acceptable in all groups?
(12)  timing of outcome assessment,/ ZF-flio % 4 I v 7
Was the timing of the outcome assessment similar in all groups?
(13) other source of potential bias,” % DD N4 7
Are other sources of potential bias unlikely?

HHEHOANA T A%, LRROERICH T 2 B&E2 [1Ew] o8t 54 7 213 (0
)L EED Twwnx | LA [a2bkv, RSHE] o5& T4 728852 (-1
R) 1 D 2BFECIHIi L7z, N4 T R ) 27 OFHliix, 2 A offgeE GEH. fixR) 3k
SLUTHEMLU, FHERERICA =80 H - 255810 3 HE O L CiMli 2 RIE L 72, X bICkE
DD 550 ICIEED RN Z L, kD4 72y 2700, kit 13HH
DEFHE L, - 13 M- 9 RZEmAA T A, -8R L-4REHFHANAL TR, 3520 0N%
BN A 7R EHWILTze U], @A T R E TR o WFRIE T ©F v A DR IC 4 70 2
RIS TAIREED D 2 T2 DRI L. (BANA T AB LR T RO ERE A X2 T F ) A
ICHWB PiER o7, LA L. BRSO &G T TR SCHR D BB 7058 % Kk )8
572010, @ANATRALHEWINEZNRDEDTART TV RAETIRETHE]| LD

AR T2 2E 2, MAAT AL G MRDEDTAXT F ) v A%{To 7,

13



8.

RO
1) 227 F Vv A

et Y 7 b 7 = 7 [Review Manager (Windows fiit. Ver. 5.3.5) ] (The Nordic
Cochrane Centre, The Cochrane Collaboration, Copenhagen, Denmark) % s % & 7 F
VO RAEEMEL 7o ZNENOEAMIEICE T 2MARIZRTOFEEL ZD SD # A X 7T
F U RICH . AR 2 BELLEREI N TV 2RI, 227 v v F 7y 75
REINTLBREICHE > THAREZ 1 DITHEE L. WHIEEE & /o ARE L 250 — o Helgic 7«
2L L TARXRTF IV RICEDT,

FHAMR 2R COMRBOLEITIZ, MARIRDOFHEEZ LD SD ThRrT s Lickh
sk 7 HEAL SE 7 (standardized mean difference, LAF, SMD) %[ L 72, &A1
BT LR OREIDELOEREFR L LB RET AMEHWT SMD %#i& L
770 AL 7= SMD & 95%{E#HIXE] (confidence interval, A F, CD) 374 L X 7oy
MZTRL. p<0.05 (MflE) 2 AEEFY & L,

BEHMEE 74 LA my o PEx D &I, DU O BEAESTCRHG L 72,

0 ~ 40% : FEETHRWVWEEM (might not be important heterogeneity)

30 ~ 60% : HEEOEEYE (may represent moderate heterogeneity)

50 ~ 90% : K& 7EEME (may represent substantial heterogeneity)

75 ~100% : EEOEEME (considerable heterogeneity)

¥/, ZrvarTay b SHRNA T A%FHEL 72,

2) ALY
T & LT, AT D 6 203 7 70— Ffifff & HRNCERE L 72,
@O RCT-P @ &%l L 7= f@tir

@ MO & R L CHRGIC Y v T3 4 IR KE WIS H - 728 A i, 2 O

14



72 % B C D R
AR MO TH T 72T (7Y A v 247 Z2nlib)
Y a =y o A O R CoE L 7 T

) axy oM AHBDOLETHEIL 7T

®@ @ ® ©

HERSINE OJEETH T 7T (EFRZR A L Z nsh)

SCHRBRESR

RO £ colfis 7 v —F v — F TR L7z (Figure 2-2), 15 D7 — & _X— 2
DIRFIC L o THIHI T N7 SCHR. Z O DR S FFE T 7= 3Cikid, BEEZ S0 ChH
bET 3818 iz o7ze 1 RAZ V==V 7 Tld, XD XA v X UOHE %D LiE
FEIHEICBECT 2 kA L 72, 3. v F COBIEMEO SR, v FLSLERRE L
iBR (in vitro FBR. in vivo 3RER) O SR, FRREASRE ST CRSU L DS iERE T & T2 o
ebo, EEL TN 0% EZRE 82 el L7z, R 2 RA 7 Y —= v 7 CIE3CHk
DR % MR U GRS ICAET 2 4 Pedhii Lz, 2hd 4fRIT V3 d REET
DIEF o720 W L7 4 fRIE. AT 2V 227 OFHliicfit L 72 (Table 2-1), £7-, <

no 4 (5o trialarms) 2 A X T F V) v RiCE&EDT- (Table 2-2),
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Identification J

[

)

Eligibility Screening

Included

Records identified through
database searching
(including duplicates)
(n =3,811)

Additional records
identified through
other sources
(n=7)

v k.

Records screened by title and abstract

(n = 3,818)

Records excluded
(n=3,736)

Full-text articles assessed for eligibility

(n=282)

Full-text articles excluded,
with reasons (n = 78)

- Not relevant intervention
and/or comparison (n = 21)
- Not relevant outcome (n = 40)
- Not relevant study design (n = 17)

Studies included in qualitative
synthesis
(n=4)

Full-text articles excluded,
with reasons (n =0)

Studies included in quantitative
synthesis (meta-analysis)
(n =4 including 5 trial arms)

Figure 2-2. Flow diagram of the study selection process (Waist circumference)
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3.

Wr7e o Rtk

WG HEAEIC B L 723 DT, ST DFEE% Table 2-2 1SR L 72,

MR EMEINEGRE, A 7V, A=A P72V 7, X*xva, HRE-7,

W T %A v id, 3 2DffZe56 83 RCT-P TH Y. 1 D DAffFE5% nonRCT-P 72 5 7=,

WESI#E X, 1 2 OWISE CHED 59 7l e KB RZ 5 725, Z DD 3 O DW5E
TlE, 2 BUBERREEESS, IH HDL-c A DR A5, JERE S0 R 72 5 72,

REEREE, 20D S TV AV bR ATTHY, b~ YA T 2h LI
YaRyATeASEFHHL Tz, 20D 2 o0 Ccid. Er= 5, =vd v -7 —
NP a—RAR, 2TV FryRY T2 =B L T,

YV axvofiEE, 1 D0fETcliiiG I Tcs o3, Zofhioffsicit 7.56~15

mg/H DHFH7Z > 7=, FHIUHRR I 4~8 R 72 - 7=,

B i

WG FHEIC AL 723 IC DWW T, N4 TR Y 27 OFHifE R % Table 2-1 12/ L 72,

M L7z 4fRE b AA TR EHWT I NI, 4 fi & STHRED D 7\ O TRIR DN %
Wid s &L v, (1) Zvxafe, (2) IO, (4) B hAE). (5)
B (7 + o LEHEE). (7) Intention-to-treat i, (8) ;ERMIZHE, (11) =
VvIIAT VAL (12) FHMlio 24 2 v 7, icksnT, K4 2R b cgEktic EE 2

bR INTWiar o7z,
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4.

ARXTFIV A
1) 2fkcofiftr
SCHRBE SR Tl L 72 3CRik 4 # (5 trial arms) # 2 CTE D72 A 2 T F U ¥ ZADfER % Figure
2-3a 1R T, ABRSINE ANBDGEHE 134 £ C, L i L <) a~ v EHEEFcy
Z b RIS EEICE T LTz (SMD = -0.36 [95% CI: -0.70, -0.01], p= 0.04), 73,

2 = 0% CEETAVEEES 572,

g

JRIE T DAGH % Figure 2-3b~Figure2-3i IC/~8 3, fliH & 407 SCHREDS 4 B & D 70 00 o

2

7D TRESMOBERII/NIVWEEZ LN, HANICKELZ 6 200D b 40%

c

Fh L 720 WRUGICY ¥ TN A XBKE OCIFFEIIIED 5 72720, Z OIFFE & BRV> T OfEMT
WEML oz, 72, Va_vENEOEER1PB LN o 12Xk H 72720, )
AXRVONAFABEDLFETHEIL BT D EML ad o7, EHIL T 1HICkR > HE1
ARTF Y ATHREHAET 2 LT TERVA, 1 FDOEAE D Review Manager TfF
O NTAER A EHINICR L 72,

AR OIZEL Y TV A Y P XA TD2HHTALZT FV P AREML 45 R, SRS
ME AEDEEHL 60 2T o BBREL L TV a < vBEREEC Y = 2 b JEHAESEEICK
TLTw (SMD = -0.66 [95% CI: -1.19, -0.14], p=0.01), I* = 0% CHEThWRE
Y72 - 7= (Figure 2-3d), ¥ 7V A v b 24 ZUMND 2§ (3 trial arms) Tid, HAEESM
HENBOGEZT 74 £C, WBHFL ) axvBREL OMcEERERROoN R 72

(SMD = -0.13 [95% CI: -0.58, 0.33], p= 0.59) (Figure 2-3¢), % 7Y XY } X4 7D 2
DY a~=vEIEIE, 10 mg/H®, 15 mg/H%/7 > 7=,

BRSO HEUHM 22 4 BB X 0 R\ 3 4R (4 trial arms) TAXTF Y v A& FEfEL 7=

fii SR SERSINE N DO AEHE 84 4T, MR L B L T Y a <V EEHECY = X | P
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EREEICET LT/ (SMD = -0.50 [95% CI: -0.94, -0.06], p=0.03), I* = 0% CH
T WEREER - 72 (Figure 2-3g), 25 D 3 RT3 1 b BEUYIR 25 8 R 72 - 7=,
BEUHR 2 4 ABMU T O 1T, WlEfEe ) a < ERE L ofliciEREIIR Sk
7o 7= (Figure 2-3f),

Z ofth, W57 F A v 23 RCT-P & Z 1Lk & T 72kt (Figure 2-3b,c). aBESN
HEOBIEDEEE A & Z L& o3 72T (Figure 2-3h,i) Tid, MHEEEL ) a~<y

HIEE L ofIcERRETR oAb o7,

kRS A4 7 2
SCRRGESR TR L 7230k 4 i (5 trial arms) 1€k % 7 7 v A7 v v b % Figure 2-4 1
N, WRIFEL D7 CHIBIAEEL Vs, 77 vAar 7 my b OitED b R4 7 R

TN W EDIRBE T,
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(@)

(b)

(©

(d)

(@)

All included studies
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, lom, 95% CI Year IV, Randi 95% CI
Neyestani 2007 -24 69 16 14 56 19 257% -0.60 [-1.28,0.08] 2007
Ried 2009 -05 109 15 83 116 10 17.2% -0.76 [-1.59,0.07) 2009
Cuevas-Ramos 2013 -06 102 26 07 101 24 386% -0.13[-0.68,0.43] 2013
Takagi 2020 (High lutein arm) -0.2 8588 7 02 834 7 10.9% -0.04 [-1.08,1.00] 2020 —n
Takagi 2020 (Low lutein arm) -2.2 484 5 1 1588 5 7.7% -0.25[-1.49,1.00] 2020 —_—
Total (95% CI) 69 65 100.0%  -0.36 [-0.70,-0.01] <>
Heterogeneity: Tau®= 0.00; Chi*= 2.42, df= 4 (P = 0.66); F= 0% i‘ 92 3 é 44
Test for overall effect. Z= 2.02 (P = 0.04) Favours [experimental] Favours [control]
RCT-P
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total ig IV, Randi 95% Cl Year v, 95% CI
Ried 2009 -05 109 15 83 116 10 231% -0.76 [-1.59,0.07] 2009 —1
Cuevas-Ramos 2013 -06 102 26 07 101 24 52.0% -0.13[-0.68,0.43] 2013
Takagi 2020 (High lutein arm) -0.2 8.88 7 02 834 7 146% -0.04 [-1.09,1.00] 2020 I E—
Takagi 2020 (Low lutein arm) -22 484 5 1 1588 5 103% -0.25[-1.49,1.00] 2020 —
Total (95% CI) 53 46 100.0% -0.27 [-0.67,0.13] R
Heterogeneity: Tau*= 0.00; Chi*=1.78, df= 3 (P = 0.62); F= 0% i4 #2 é 4:
Testfor overall effect Z=1.34 (P =0.18) Favours [experimental] Favours [control]
Not RCT-P
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total ig IV, Rand 95% Cl Year v, 95% CI
Neyestani 2007 -24 69 16 14 56 19 100.0% -0.60 [-1.28,0.08] 2007
Total (95% CI) 16 19 100.0% -0.60 [-1.28, 0.08] i
Heterogeneity: Not applicable n 2 i 45
Testfor overall effect: Z=1.72 (P = 0.09) Favours [experimental] Favours [control]
Supplement-type test foods
Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, 95% Cl_Year IV, Rand 95% CI

Neyestani 2007 -24 69 16 14 56 19 59.9% -0.60[-1.28,0.08] 2007 ——

Ried 2009 -05 109 15 83 116 10 401% -0.76 [-1.59,0.07] 2009 —

Total (95% CI) 31 29 100.0% -0.66 [-1.19, -0.14] e

Heterogeneity: Tau®= 0.00; Chi*= 0.09, df=1 (P = 0.76); F= 0% 3_‘ -2 i ‘5

Test for overall effect: Z= 2.46 (P = 0.01)

Not supplement-type test foods

Favours [experimental] Favours [control]

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Random, 95%Cl Year IV, Random, 95% CI
Cuevas-Ramos 2013 -06 102 26 07 101 24 67.6% -0.13[-0.68,0.43] 2013
Takagi 2020 (High lutein arm) -0.2 888 7 02 834 7 19.0% -0.04 [-1.09,1.00) 2020 —
Takagi 2020 (Low lutein arm) -2.2 484 5 1 1588 5 13.4% -0.25[-1.49,1.00) 2020 —r—
Total (95% ClI) 38 36 100.0% -0.13 [-0.58, 0.33]

Heterogeneity: Tau®= 0.00; Chi*= 0.06, df= 2 (P = 0.97), F= 0%
Testfor overall effect: Z= 0.54 (P = 0.59)

Figure 2-3. (continued on next page)
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(f) Intake period <4 weeks

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Cuevas-Ramos 2013 -06 102 26 0.7 101 24 100.0% -0.13[-0.68,0.43] 2013
Total (95% CI) 26 24 100.0% -0.13 [-0.68, 0.43]
Heterogeneity. Not applicable i 4 ?2 3 % 4:
Testfor overall effect Z=0.44 (P = 0.66) Favours [experimental] Favours [control]

(g) Intake period >4 weeks

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Rand 95% CI
Neyestani 2007 -24 69 16 14 56 19 418% -0.60 [-1.28,0.08] 2007 ——
Ried 2009 -05 109 15 83 116 10 28.0% -0.76 [-1.59,0.07] 2009 —r
Takagi 2020 (High lutein arm) -0.2 8588 7 02 834 7 17.7% -0.04 [-1.09,1.00] 2020 —r—
Takagi 2020 (Low lutein arm) -2.2 484 5 1 15.88 5 125% -0.25[-1.49,1.00] 2020 I [E—
Total (95% CI) 43 41 100.0% -0.50 [-0.94, -0.06] <S>
Heterogeneity: Tau®= 0.00; Chi*=1.34, df=3 (P=0.72), F= 0% 4 2 S 2 2
Testfor overall effect Z=2.23 (P = 0.03) Favours [experimental] Favours [control]

(h) Healthy subjects
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Rand 95% Cl_Year IV, Randi 95% CI
Ried 2009 -05 109 15 83 116 10 100.0% -0.76 [-1.59,0.07] 2009
Total (95% CI) 15 10 100.0% -0.76 [1.59, 0.07] e
Heterogeneity: Not applicable 5_4 .2 s i 43
Testfor overall effect Z=1.79 (P = 0.07) Favours [experimental] Favours [control]
(i) Not healthy subjects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl Year IV, Rand 95% CI
Neyestani 2007 24 69 16 14 56 19 31.0% -0.60 [-1.28,0.08] 2007
Cuevas-Ramos 2013 -06 102 26 07 101 24 46.6% -0.13[-0.68,0.43] 2013
Takagi 2020 (High lutein arm) -0.2 8588 7 02 834 7 131% -0.04 [-1.08,1.00] 2020 _—
Takagi 2020 (Low lutein arm) -22 484 5 1 1588 5 92% -0.25(-1.49,1.00] 2020 S
Total (95% CI) 54 55 100.0% -0.27 [-0.65, 0.11] -
Heterogeneity: Tau*= 0.00; Chi*=1.32,df=3 (P=0.72), F= 0% 5‘4 _:2 0 é 3
Testfor overall effect Z=1.41 (P =0.16) Favours [experimental] Favours [control]

Figure 2-3. Meta-analysis and subgroup meta-analyses of the effects of lycopene on waist
circumference: (a) all included studies (n =5 trial arms), (b) RCT-P (n = 4 trial arms), (¢) not RCT-P (n
=1 study), (d) supplement-type test foods (n = 2 studies), () not supplement-type test foods (n = 3 trial
arms), (f) intake period <4 weeks (n = 1 study), (g) intake period > 4 weeks (n = 4 trial arms), (h)
healthy subjects (n = 1 study), and (i) not healthy subjects (n = 4 trial arms). The green squares
represent the standardized mean difference in each study. The black diamonds represent the pooled
effects in each meta-analysis. RCT-P, randomized controlled parallel trial; Std., standardized; SD,
standard deviation; IV, inverse variance; CI, confidence interval.
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Figure 2-4. Funnel plot of studies included in the meta-analysis on waist circumference (n =5 trial

arms). The vertical solid line represents the pooled effect size, and the dashed lines represent the 95%
confidence interval. SMD, standardized mean difference; SE, standard error.

v T 2 b AT 2 H e

SCHERIRSE CH L 72 3CHk 4 B (5 trial arms) 2 2 TED LA X T F Y~ ZOFER, A
FECHIRL TV a v CY = X FEAMBEOAERE T AR o N, $2, FEEW
DGREZ Y 7 ) A v b 24 FTICHRIE L 72, sl it o BEUH 2 4 8 X ) Rw
HIMICIE L 2 BREST T ARRKT AR N, UEX Y, Va<v% 10~15 mg/
H. 8 EMEIT 2 2t Ty TR MABEOKTBHEFCEZ 2 2 L3 HL 2 IC R o7, C
NFETIKY axv oY = FEBERICES 2 258 % SR CilHli L 72 e/ oe i34 <
HHOMRATH 2,

BL., SEHH T 3R 4 & P (. EABRSNE B DA D 134 % L V7
Dotz Gy 1 KIMELEEI N VHBKOKRE HZFEBROMREIREI NV T2 L

T, ZEDAZTF Y o ZADMERPELA[REMED TricEZ N5, FkIc, 2t ho
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=

LTS ED TS Do Teled, Y a~y iy X ABEOK T EH 2R S
LLTH, ZoEIUEE., BIE. BIUIEIC O W TORAERSEROMTIC X o> TELT

LHEEED E A LN D,

MRBLHEINEZ AN =X L

SCHRER R Cl Y L 72 5CHk 4 #m (5 trial arms) # 2 TE®D A X TF Y v 2 TlE, SMD =
-0.36 [95% CI: -0.70, -0.01] & W H KSR 5 7228, T HIFFHZEICT 5 £ -3.27 [95% CI:
-6.19,-0.34] cm & WO FERTH B, BIFE L L TIE 3 om FEE 7223, MetS Wi HED R —
H—=F A VDAL > TCRERTERWETH 2 LBbNS, T, VX ERZE,
HIEREEZH— LERNC R BERAZITo72 8 LTHHEIEZFIC L > THIEDIEDH D & A3
REWEHEFEINS, FRC, 77U 7 L5HEH O GIRMESTHER S TuZawitiicid, W
ERGRICKE g8k 529 5,

MetS DZWHEETH VLN DI Y T2 FEAFFETH 255, % ORI PIIEASIHRE
100 cm? A BAHY 2 HLICHOE S LT 29, WA &R ORE % S5 MICilE T % 729
DFEE LTy TR FEMESRHAIATCW 22T x 5L, 7T X FEABZOKT
bRYITH B0, KEMICHEL INTW20RNEEN oMY CchHsLEzZLNS, £
7ov v A MEFE L B L T, NIRRT D )28 & O BB il A RETH B 2 &
6. U axy OB MR IC 5 % 2 BT W TH HRS R 5,

ARHFFE DEMEFHE CILFFIIE H 2 v = 2 F AP E LTH 0. U 3~y OEE NE
Wiic 5 2 2 BT D W THES L 72 Sk fhiH (37T > Tz, Los Ly Sl L 72 3Tk
DFTY, Takagi b 2PN % HIE L CH Y. High lutein arm, Low lutein arm & i
SRR L ) a < EREE O <, BEHT L ORI CNBIEI O B RIE T2 R 5

2l HWMEL T 5%, ZOZRLEIZNIEEL B L TY a < HIDO 23K & 2o
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7= b DD ZALER & ARAHHICHERFI LR L 72 K5 R TS S T o 72, &ilE, Matsumoto
S DSEWTITE CIAE 77 v 7 7 A FIREE & WIBIERG & DBtk 2 FH -~ HERFEOHTIC X o Tl
DER %L 2BRICIIHERLTCLE->72b 0D, ZHEICHEWTULE Y 2 < v IEE L MR
ARIFIRE, I Y 22~ iR & BMI (body mass index) (CHE 2B O HMELR o7
LERWELTW3BY, Y axy oBIANIEIEN <5 2 28 ICOWT, e T SR &£
TEZLHVEREEEZOND,

I MEFEEERDEEE AN =RLD 1 2L LT, BAZAERDEFEELAE 2 5N
%, Zhu 513 in vitro BFH X O in vivo ERET, Y 32 PPARy (peroxisome
proliferator-activated receptor y ) ZiGHAL L. BENEITHIL D8 Gk 8 CRN ML O 1%
MLz 82, £, ZRIC X > TIRERBCER#HZ2SE L T A F—HE %
WL, REBDICHS TS 2 EERREL T 59, Takahashi & 13 in vitro BT Y a2 <
v OREYID 1 ©2TH % Apo-12-lycopenal 75 PPAR y % iH1EAL L RGO b % (i 5
528, TTARKZF Vb AVAY VR X 2 73— 2RV AB2TUES 5 C
LEmELTw2, T4 KA FvIiE, Bk vy TH Y| TR
NEHE L THMONTERV L o 2GR H 5%, 7z, 77 4 K% 27 F v I3HiEIRE
b, PUBERIE, PIRIEZ:R EOEM 25, i icBhE S 2EEL2SET 2 2 L3AILNT
WpS, ZOZENL, FRNICBININAZY axve, Va3 nErz) a~<
v R BN PPAR y %G MHEAL U CHERAGEHC RN B 3 2 #Ris & i L
Z OfER & L CHIEIEN DY 27 = 2+ FEO A ICEED > T 3 alREE S E 2 b

% (Figure 2-5),
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N PPARY .

(Peroxisome proliferator-activated receptor y)

|
v

Promoting
adipocyte

!} ]

Enhancing
adiponectin

Browning Activating Enhancing

white brown
adipose adipose
tissue tissue

Glucose
uptake

differentiation secretion

Improving lipid and glucose metabolism — Decreasing waist circumference

Figure 2-5. V a v A vz X b EFRICGEEL 52 5HEA =X L

3. oA L R

1507 =2 R=2% W CTEFFEIC X 2R % 7H 310 FE M L 72 3CHRR D IEIA X | #85E
MIIAR SR DA TH 5,

—J7 T MR DRAD N OZEF b b, A SR Tl i L 72 3CHk2s 4 fi & D72 <\
T2, INODOLEETHHREDO N, TRV R 7 2G50 LI Nz, Sk, AT A
Y27 DR ER I NS 2 LT, VA FEABRKTERRS 2 2820 0 Bk
DK T EBTELLEZOLND, NMAFIERTOFIIED SD 2 HlE I N Tl o7z
XHENCOWTIE, 227 v~V F 7y 70X EHCCEILZ SD Ofiz A 27V &~
AMER L7z, SHIE—RICHV NS FETIED 25, ABEOMEM» bHE T
SD TldZa\ 729, EMEICRIT 2 2 L ICEFERT 20 ERH S, £/, KSROT v b a—
V1% 2018 0 8 H i PROSPERO ~D ¥k % 58 T L 72729 & © PRISMA 2020 7B

®. PRISMA-S® & 2o 7274 F 74 VIC—FREMLTE T nWilnnid 5, 3 6, B
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HAE R FRTRE L T Aad o722 L b, K SR TRHEALATIET Y 22 koik
IERIFMLCv, TEF Y ALEOEE X, GRADE 7 7'u — 567 & 0] 7 F B

ZfEM L CaFii 3~ 2 BE A H 5,

I e

FOHET HEw

AR TO A X T F Y v ZDFER, SR L L T ) a <~ v B AR RET A
Ao, Vaxvolpy =2 FEABEOKTICENTH 2 2 L3RRI NIz, i, KE
INTDRERH . Y 3<% 10~15mg/H, 8BEMEET 2 2 & v = x b A DOIKT A3

ffcEsFEzoni,
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F£38 MAFREEREE. MH HDL-c BREICNT 2834

B8 =

i e PRSP 23 AR B8 & ik HDL-c IRE MR IRFE X, MetS D ) 2 77 CTH 572
e, DNMERED Y R KT TH H 278, F7z, b OREN (M htERaiTiRE/
Ifirf HDL-c #%) 3. MetS ® DIMEREED ) 227 % FHllT 27200 RWEIETH 5 Z L 25K
HINTVZTON, Lo, MAPPENERE &Il HDL-c iRFEIE, MetS OICH 3
ODIMERED YV R 7 2 5 ETh, MetS ZWiEEDHHOR CRICEE A~— A —TH 5 &
EZbND,

b= b2 DS DEIAIMPNEE I 2 28 IO W TEHEI L 72 SR 2L o0iliE I
T34 Li b b~ F OB IREICS 2 2 8L Tl L. kR EARRRE 06 &
ZAKTER, I HDL-c IR0 E 2 EAER ZzME L Tw 28, Lo L, b= 0BT
fliL Cwa7zd, VavPAoRnomEr KReid&LlTwatFErzonk, Vaxvi
HUCBE 3 2 i cld. WORFEELDSLOE ([ A T7xr, AFva, ¥V vvy) KRELZYT
IN—=TDARTF Y ACTHER HDL-c IRED LA PIME I N T2 b DD, Z Dftid X
27 F VA ciRmp g, Il HDL-c & b IcHEAZ{LIZR ATk
a4z 5 D SR Tl WIEOBEKIEHED HKGED L X Z ofthd 7 A= vil/ v = v ZFETH
HINTRICBRE STz 2 e 28 RRRICH W Oz T — X R— 2D 2~4 &
Vlahrole T LMWk G SRR OEFRIEICEE D H B L E 2 bz,

L7285 T, KSR TiF, EBEZRELT, IVEL D15 07— 2= %fEH L TN
R EFEM L, 20 BT, U a<vERA b EREREE, mdh HDL-c IS 2

LB HKICEHME ST 5 2 L 2 HIWE L7,
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FE28 AE
1. 7mba—ne&HH
1) 7eba—n
AifFED 7w + a—i, 2018 4F 6 H 28 HICFEMEICE D 2 &2ToFeE (BlE 2-1)
DFEZED FCTHRAREZ Lz, AWIFEIX, FAIE LTF e b a—@h IicFE L 7%,
2) 7B ba—A~DT 7 ADAE, EHFES
AFED 7 m b a—nid, F2E~HEETCF AT GFHIER2T2ETHEO 1 207
Rha—E LCHREL., HEREZMKT 20 2018 4£ 7 H 19 Hic PROSPERO
(International prospective register of systematic reviews) ~DEFRHFEZ{T>72, 71 b

a—)Li3 2018 4 8 A 8 HIc&EHk, N 7z (BfkES CRD42018104595),

2. W owERKELLE
1) W oFHE:
W9E DR FLHE & 72 2 PICOS 13,55 2 %8 CRYUE L 72 Wik 5EHE & SHALIE H DM & L.
AT D@ Y EE L 720

P (Participants) : ¥

18 L Eo#&

I (Intervention) : /A

U a~y &Aoo HEI GBIUEREIZR D %2 \:)

C (Comparison) : xfHg

JaxveagEavilligmoR B U a <y SEREOHEREM 2 HIT 2 2

. e, AR AAZITD RV
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O (Outcome measurement) :@ ZF-MIEH

b AR, M HDL-c iR

S (Study design) : #3ET ¥ 4 v~

7 v X LACAATREE LGSR (RCT-P), #E 7 v & 2 LA TRER HEGASR (qRCT-P),
7 v 2 2 ALIAT R GRS (nonRCT-P)., 7 v X 2L 7 B 24 — 3 —3% (RCT-C).
w5 v X afb s w24 — =3B (QRCT-C), FET v X 2fL s v 24— — 5Bk

(nonRCT-C)
2) W& ORHE

FH2wE, B2 O5F). H2H (WHROEKRIEE) ICElONE & RIERICEM L 72,

F2wE, B2 O5F). BI3HE (HEOMmE) ICilfoNE L RRICEML 72,

WHFEEIR D 75

F2E, H2HE U5k, H4MH WHEERDTTE) ICREEMONA L RRICHEE L 72,

WH5E D %k

FH2E, H2H 05, H5H WHREOEK) ICilloNE L RRRICEM L 72,

7 — 2 O

FH2E, FH2H 07k, HeH (F—2ofhi) ICEEHONA L RIFRICEM L 72,
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WHIE D24 1E - [EHa0E 0 FEMm
F2wE, OE2MH (5. 5 7H (WEOZ4M: - EEE0FN) IC5Eo NE & FEEk
WCHEfiE L 72

o

fER DR A
F2E, HF2H U5k, H8IH (RRoMA) ICiCiMoNA & FARICHER L 7,

SCHkIRR

WRICER O coilafis 7u—F ¥ — F TR L7 (Figure3-1), 15057 — X _— 2
DRI X o Tl 3 723k, Z ot o EHE A O FFE S 73k, EEZ &0 A
bET 3818 fi7E o7 1 RAZ Y —=v 7 Tld, LMD X4 P B X OEE %D LHE
RRIHEIC AT 2 kB L7z, MFE. & b CoOBIRIFROSCHR. v PSR ERIRE L
7ikB% (in vitro 3ABR. in vivo 3XER) O SCHR. BRGNS SRIG I CIoUL 3 ERE < & 72 d2 o
7eb D, HELTW2 b OFEZRE 82 Mzl L7z, X 2 RR 27 Y —=v 7 CIECHk
DX Z sl U CRSEEICAET 5 22 #7587 D2 i L7z, 22 88D 5 b 18 #Hs9ah
TOWE, 2 FHSFEECOMETS, 12 e > TETOWES, 1 HAETOWES
2oz, HHEFER v TEREOWME IOV T Google #IIRZ M L THAEZHEREL 72, il
L7 22 fFiZ. A 72V 227 OFHfICHE L7z (Table 3-1), ¥ 7. I PRI IC
DWW TIF 15 ff (17 trial arms) %, [ HDL-c #EICD\\Tid 15 i (18 trial arms) %
ARZTF Y v RCED T (Table 3-2), MHTICHERT — X BAFTE R0 572 6 I3 A

AT F VY RITED D> 7= Table 3-3),
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Identification ]

[

)

Eligibility Screening

Included

Records identified through
database searching
(including duplicates)
(n=3,811)

Additional records
identified through
other sources

(n=7)

Records screened by title and abstract
(n=3,818)

Records excluded

Full-text articles assessed for eligibility
(n=82)

(n=3,736)

Full-text articles excluded,
with reasons (n = 60)
- Not relevant intervention

Studies included in qualitative
synthesis
(n=22)

and/or comparison (n = 21)
- Not relevant outcome (n = 22)

- Not relevant study design (n = 17)

Full-text articles excluded,

with reasons (n =6)
- No post-intervention data
in the control group (n=1)
- No baseline data (n = 2)

Studies included in quantitative synthesis

(meta-analysis) (n = 16)

- Triglycerides (n = 15 including 17 trial arms)

- HDL-C (n = 15 including 18 trial arms)

- No data available (n = 3)

Figure 3-1. Flow diagram of the study selection process (Triglycerides and HDL-c)
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WF9E D FREE

WG FLHEIC AL 72 3CHRIC D W T, WFSEDFEE% Table 3-2, Table 3-3 IC/R L 7z,

WIRAFEmS NI, BR, vo 7, fEl ¥F)vv», A XA7Z, =2—-Y—7
VR, KE, AXV R, AFX, 7TIVR,EE Axvakork,

T ¥ 4 v 1F.13 OHFFEo75871- 7679828386888 RCT-P, 4 D DRfFFE77 78818953 nonRCT-P,
4 > Q8081858758 RCT-C, 1 2 DWFFE% nonRCT-C 72 - 7z,

Eﬁ%%bﬂ%‘di\ 10 @ trial arms ’C{@E@f& }\72’73’76’79’ 82’84’87’89‘ 1 ’)@ﬁﬁ%f ‘7 L b T~ 7
VYT F=TIRNRIE 572, FDMD 12 D trial arms TlE, BIESAEEES, MetS DA
S BREE - JE o A0S EARIMAED N7, Il HDL-c #EE DK A%, T EEEMED
A0, 2 BUBEPRS R o N758088 LM TR O N R7Z - 72,

BRI X, 11 ORFFETE 107083848890C | < MHPI A T AR Y a RV A TR AR ED
F7IVAV I EZATOLOPMEHENT VT, £72, 2 DOFETY a~v2FHMLER
i (TARZY) =480 FaaL—18) BPHEHINTE, 7 DORFFRTBL 8T | <
FELG (FIC b~ Y a—2) pMEASNTHZ, Zofl, Eb~ b7 £IFT4 b
RO P PBEERRFEIY, VPV TV a R ZVVY  F ARV Va2 —R
B EAEHE T,

Y ayoBEIL.3 DO CIREINTEH T, Z OO IE 6~75 mg/

HO#HiH 72 - 7z, BEUARIL 18 ~6 » A7 - 72,

i
TR ELHEIC AL 2RI DWW T, N4 TR Y 27 OFfifESR % Table 3-1 I3 L 72,

ML 72 228D 5B 19fwHAHASA T AW I N, T2, 287 OS2MEANA T 2 1
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TRTBEAA T A EHMT I NIz, Stk LTz (1) v 2 afb, (2) EffokEE.,
(3) 8 &Sm#E), (4) 5l G AE). (7) Intention-to-treat fiEfT, (8) R
M. (11) av 747 v 2, (12) §Hio x4 2 v 7, icsnwT, F4 (11 H) B

bk IRl R Rlid 8 7 T T TR A o e

ARTF YA (A ERR )
1) 2tkToffr

SHAMRR TR L7z 22 fiD 5B 6 Mz A 2 7 F V) & R ICHE R T — X AR 1< i
INTwkdrorz, BIEMICIR, WBEECTONAZRDO T =203 o7 DH 1 77, ~—
ATA VDT — RZHED o T2 DY 2 FithH SR IC K T =2 B3I T oD
28 3BT 572 T 6 HROCHRIC OV T X, BFA— L TEHICT — X DBITR %K
WL TF— 2B ATTEILNTERDP o7z, DD, T 6 Mzl 16 iz A
2T7FY R Lz, Db, MFHERITREICO W TOHREDL D o 72 3 HEkIE 15
72272,

SCRRBRZR T L 723G 15 f (17 trial arms) 22 TE® LA X T F U v ZAOMER%
Figure 3-2a IZ/8 T, sRERSINE A D AFHE 996 4T, MEEEL U o<~ EEREE L Cli
HERRIEE 02 L BICHEEAZIIR SN AR -7 (SMD = -0.01 [95% CI: -0.14, 0.12], p
=0.86), Zads, 2 = 0 CHETEWVEEME” 7,

2) LS

RS it DGR % Figure 3-2b~Figure3-2i IR 3, HATICHEL7Z 6 DD D 5 B 4

g

D EML 2o MIRICH YV T NF A XHBKRE NIRRT 572720, ZOWEEZFRVTD
AT IERIE L oo 720 £72. Y a XV EBREDIERBP GO NG D > T2 XHBH > 72720,

Y 2y DR AR DS HECHE LI KN L 7 7o
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WIET A v 23 RCT-P & 2 NS & T 7@t (Figure 3-2b,c). SREAE 5 D IEEESS
BTV R P RAT NI T TN (Figure 3-2d,e). B S 0 IBEUHRM 23
1 7 A X B ol Lt (Figure 3-2f,g). iB&SMNE O @M@ A
NP E T 7fENT (Figure 3-2hi) oW FhicknwTdh, MIEREE V) o~ EE

L DRICHERAZR RO N Rd o7z,

HRR S A 7 2 (A AR L)

SCHkEREZR O L 725Gk 15 # (17 trial arms) 1€ X % 7 7 v 271 v b % Figure 3-3

KRS 77 VAT 8y b OXFRED L HRANA 7 RN EDBRB I N,

39



(@)

(b)

(©

All included studies

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, R 95% Cl Year IV, R 95% CI
Sakamoto 1994 -17.7 523 57 -297 957 8 3.0% 0.20 [-0.54,0.94] 1994 T
Olfer'ev 2004 -13.28 5981 20 886 10278 15 37% -0.27 [-0.94, 0.41] 2004 e
Blum 2006 -34 932 50 -22 1366 48 105% 0.16 [-0.24, 0.56] 2006 b
Engelhard 2006 48 98.4 31 241 924 3 6.6% 0.30[-0.20,0.80] 2006 o
Yang 2007 -90.73 7354 17 -77.97 87.71 17 37% -0.15[-0.83,0.52] 2007 S
Devaraj 2008 38 39 59 39 428 18  59% -0.00 [-0.53,0.53] 2008 1T
Thies 2012 177 4384 68 532 5407 76 155% -0.07 [-0.40,0.26] 2012 -
Zeng 2013 -1418 6219 58 -443 8978 59 12.6% -0.13[-0.49,0.24] 2013 ==
Cuevas-Ramos 2013 93 402 26 -0.6 39.2 24 53% 0.25[-0.31,0.80] 2013 ===
Tsitsimpikou 2014 3 731 15 -32 68.5 12 28% 0.481[-0.29,1.25] 2014 -T=
Deplanque 2016 -14 134 75 9 39 70 155% -0.23[-0.56,0.10] 2016 ===l
Wiese 2018 (Chocolate arm) -2 135 6 -4 127 6 13% 0.14[-0.99,1.27] 2019 ——
Nishimura 2019 32 312 33 04 248 41 7.9% 0.10[-0.36,0.56] 2019 =
Wiese 2019 (Capsule arm) -18 9.2 6 -5 ShEg 6 1.0% -1.14[-2.40,012] 2019 r
Chemnyshova 2019 158 1276 10 156 1546 10 22% 0.00[-0.88,0.88 2019 I
Takagi 2020 (High lutein arm) 38 6919 7 24 3796 7 15% 0.23[-0.82,1.29] 2020 ——
Takagi 2020 (Low lutein arm) 31.2 11273 5 111 227.96 5 1.0% -0.40 [-1.66, 0.86] 2020 —
Total (95% CI) 543 453 100.0% -0.01[-0.14,0.12] [ ]
Heterogeneity: Tau*= 0.00; Chi*= 11.74, df= 16 (P = 0.76); F= 0% 5_4 '2 t

Test for overall effect: Z= 0.18 (P = 0.86) Favours [lycopene] Favours [control]

RCT-P

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,R 95% Cl _Year IV, Random, 95% CI
Olfer'ev 2004 -13.29 5981 20 886 10278 15 49% -0.27 [[0.94, 0.41] 2004 )
Yang 2007 -90.73 7354 17 -77.97 87.71 17 49% -0.15-0.83,052] 2007 —
Devaraj 2008 38 39 59 39 428 18  7.9% -0.00 [-0.53,0.53] 2008 e
Thies 2012 177 4384 68 532 5407 76 206% -0.07 [-0.40,0.26] 2012 "=
Zeng 2013 -1418 6219 58 -443 8978 59 16.8% -0.13[-0.49,0.24] 2013 ==
Cuevas-Ramos 2013 93 402 26 -06 392 24 71% 0.25[-0.31,0.80] 2013 =1
Deplanque 2016 -14 134 75 9 39 70 20.7% -0.23[-0.56,0.10] 2016 =.r
Nishimura 2019 32 312 33 04 248 41 105% 0.10[-0.36,0.56] 2019 =
Wiese 2019 (Capsule arm) -18 9.2 6 -5 1.7 6 1.4% -1.14[-2.40,012] 2019 r
Wiese 2019 (Chocolate arm) -2 135 6 -4 127 6B 17% 0.14[-0.99,1.27] 2019 —_—
Takagi 2020 (Low lutein arm) 31.2 11273 5 111 227.96 5 14% -0.40 [-1.66, 0.86) 2020 —
Takagi 2020 (High lutein arm) 38 6919 7 24 3796 7 20% 0.23[-0.82,1.29] 2020 R E—
Total (95% Cl) 380 344 100.0% -0.09 [-0.24, 0.06] ﬁ
Heterogeneity: Tau®= 0.00; Chi*= 6.62, df= 11 (P = 0.83); F= 0% =_4 -2 ) 1

i - 2
Testfor overall effect Z=1.19 (P = 0.23) Favours [experimental] Favours [control]

Not RCT-P
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, R 95% Cl _Year IV,R 95% CI
Sakamoto 1994 -17.7 523 57 -297 957 8 120% 0.20 [-0.54,0.94] 1994
Blum 2006 -34 932 50 -22 1366 48 420% 0.16[-0.24,0.56] 2006
Engelhard 2006 48 984 31 -241 924 31 26.3% 0.30 [-0.20, 0.80] 2006 =
Tsitsimpikou 2014 3 731 15 -32 685 12 111% 0.48[-0.29,1.25] 2014 =
Chermnyshova 2019 158 1276 10 156 1546 10 856% 0.00[-0.88,0.88] 2019 T TE—
Total (95% CI) 163 109 100.0% 0.22[-0.03,0.48] P
Heterogeneity. Tau®= 0.00; Chi*= 0.86, df= 4 (P = 0.93); F=0% 4 2 ) 2 41

Testfor overall effect: Z=1.70 (P = 0.09) Favours [experimental] Favours [control]

Figure 3-2. (continued on next page)
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(d) Supplement-type test foods

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year v, 95% CI
Olfer'ev 2004 -13.29 59.81 20 886 102.78 15 57% -0.27 [-0.94, 0.41] 2004 /T
Engelhard 2006 48 984 31 -241 924 31 10.2% 0.30-0.20,0.80] 2006 -
Yang 2007 -90.73 7354 17 -7797 87.71 17 57% -0.15[-0.83,0.52] 2007 I
Devaraj 2008 38 38 58 39 428 18 9.2% -0.00[-0.53,0.53] 2008 -
Thies 2012 1.77 4384 68 532 5407 76 24.0% -0.07 [-0.40,0.26] 2012 .
Zeng 2013 -1418 6219 58 -443 8978 59 19.5% -0.13[-0.49,0.24] 2013 —=r
Deplangue 2016 -14 134 75 9 39 70 241% -0.23[-0.56,0.10] 2016 =
Wiese 2019 (Capsule arm) 18 9.2 6 -5 1.7 6 16% -1.14[-2.40,012] 2019 T
Total (95% CI) 334 292 100.0% -0.11 [-0.27, 0.05) 0|
Heterogeneity: Tau*= 0.00; Chi*= 6.08, df= 7 (P = 0.53), F= 0% 1.4 ;2 3 t

b - - N 2
Test for overall effect Z=1.33 (P=0.18) Favours [experimental] Favours [control]

(e) Not supplement-type test foods

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year \'A 95% ClI
Sakamoto 1994 7.7 523 57 -29.7 95.7 8 85% 0.20 [-0.54,0.94] 1994 I n—
Blum 2006 -3.4 93.2 50 -22 1366 48 296% 0.16 [-0.24, 0.56] 2006 =
Cuevas-Ramos 2013 93 402 26 -06 392 24 150% 0.25[-0.31,0.80] 2013 -
Tsitsimpikou 2014 3 731 15  -32 68.5 12 78% 0.48 [-0.29,1.25] 2014 T
Chernyshova 2019 158 1276 10 156 1546 10 6.1% 0.00[-0.88,0.88] 2019 e
Nishimura 2019 32 312 33 0.4 248 41 222% 0.10[-0.36,0.56] 2019 b
Wiese 2019 (Chocolate arm) -2 135 6 -4 127 6 36% 0.14[-099,1.27] 2019 B p—
Takagi 2020 (High lutein arm) 38 6919 7 24 3796 7 4.2% 0.23-0.82,1.29] 2020 T
Takagi 2020 (Low lutein arm) 31.2 11273 5 111 22796 5 2.9% -0.40 [-1.66, 0.86] 2020 —
Total (95% CI) 209 161 100.0% 0.16 [-0.05, 0.38] P
Heterogeneity: Tau?= 0.00; Chi*=1.73, df= 8 (P = 0.99); "= 0% -‘.4 '2 3 5

Test for overall effect Z=1.49 (P=0.14) Favours [experimental] Favours [control]

(f) Intake period <1 month

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Sakamoto 1994 -17.7 523 57 -297 957 8 71% 0.20 [-0.54,0.94) 1994 o
Blum 2006 -34 932 50 -22 1366 48 247% 016 [-0.24,0.56] 2006 -
Yang 2007 -80.73 7354 17 -77.97 8771 17 86% -0.15[-0.83,0.52) 2007 e
Cuevas-Ramos 2013 93 402 26 -06 392 24 126% 0.25[-0.31,0.80] 2013 -T—
Deplangque 2016 -14 134 75 9 38 70 365% -0.23[-0.56,0.10) 2016 —=
Chernyshaova 2019 158 1276 10 156 1546 10 51% 0.00 [-0.88,0.88] 2019 —
Wiese 2019 (Chocolate arm) -2 135 ] -4 127 6  3.0% 0.14[-0.99,1.27] 2018 O
Wiese 2019 (Capsule arm) -18 92 ] -5 1.7 6 24% -1.142.40,012) 2019 r
Total (95% CI) 247 189 100.0% -0.04 [-0.23,0.16)

Heterogeneity: Tau*= 0.00; Chi*=6.79, df=7 (P = 0.45), F= 0%
Test for overall effect Z=0.36 (P=0.72)

P

) -2
Favours [experimental] Favours [control]

(g) Intake period >1 month

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Olfer'ev 2004 -13.28 5981 20 886 10278 15  6.4% -0.27 [-0.94, 0.41] 2004 I
Engelhard 2006 48 984 31 -241 92.4 31 115% 0.30 [-0.20, 0.80) 2006 T
Devaraj 2008 38 39 59 39 428 18 10.4% -0.00 [-0.53,0.53) 2008 b
Thies 2012 177 4384 68 532 5407 76 26.9% -0.07 [-0.40,0.26) 2012 -
Zeng 2013 -1418 6219 58 -443 8978 59 21.9% -0.13[0.49,0.24) 2013 —.=
Tsitsimpikou 2014 3 731 15 -32 68.5 12 48% 0.48[0.29,1.25] 2014 -T—
Nishimura 2019 32 3.2 33 04 248 41 13.7% 0.10[-0.36,0.56] 2019 T
Takagi 2020 (Low lutein arm) 31.2 11273 5 111 227.96 5 18% -0.40[-1.66,0.86] 2020 —
Takagi 2020 (High lutein arm) 38 6919 7 24 3796 7 26% 0.23[-0.82,1.29] 2020 B R—
Total (95% CI) 296 264 100.0% 0.01 [-0.16, 0.18] ?
Heterogeneity: Tau*= 0.00; Chi*= 4.84, df=8 (P=0.77); F= 0% -‘_4 _‘-2 ) t

=00 " 2
Test for overall effect Z=0.07 (P = 0.94) Favours [experimental] Favours [control]

Figure 3-2. (continued on next page)
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(h) Healthy subjects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Sakamoto 1994 -17.7 523 57 -297 957 8 B7% 0.20[-0.54,0.94] 1994 e
Blum 2006 -34 832 50 -22 1366 48 234% 016 [-0.24, 0.56] 2006 .
Devaraj 2008 38 39 59 39 428 18 132% -0.00[-0.53,0.53] 2008 s
Deplanque 2016 14 134 75 9 38 70 344% -0.23[-0.56,0.10) 2016 =
Nishimura 2019 32 N2 33 04 248 41 17.5% 0.10[-0.36, 0.56] 2019 -T—
Chemyshova 2019 1568 1276 10 156 1546 10 48% 0.00[-0.88,088] 2019 —
Total (95% CI) 284 195 100.0% -0.01 [-0.20, 0.18] ?
Heterogeneity: Tau®= 0.00; Chi#= 2.94, df=5 (P = 0.71); F= 0% ?_4 42 B 5 4€
Testfor overall effect Z=0.11 (P =0.91) Favours [experimental] Favours [control]
(i) Not healthy subjects
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Olfer'ev 2004 -13.29 59831 20 886 10278 15 67% -0.27 [-0.94,0.41] 2004 —
Engelhard 2006 48 984 31 -241 924 31 120% 0.30-0.20,0.80] 2006 T
Yang 2007 -90.73 7354 17 7797 87.11 17 6.6% -0.15[-0.83,0.52] 2007 T
Thies 2012 177 4384 B8 532 5407 76 281% -0.07 [-0.40,0.26] 2012 ——
Cuevas-Ramos 2013 93 40.2 26 -0.6 39.2 24 9.7% 0.25[-0.31,0.80] 2013 1T
Zeng 2013 -1418 6219 58 -443 8978 59 229% -0.13[-0.49,0.24] 2013 —=r
Tsitsimpikou 2014 3 731 15 -32 68.5 12 51% 0.48[-0.29,1.25] 2014 1T
Wiese 2019 (Chocolate arm) -2 135 ] -4 127 6  23% 0.14[-0.99,1.27] 2019 e e—
Wiese 2019 (Capsule arm) -18 92 ] -5 1.7 6 1.9% -1.14[-2.40,012] 2019 EEEn——
Takagi 2020 (Low lutein arm) 31.2 11273 5 111 22796 5  1.9% -0.40[-1.66,0.86] 2020 —
Takagi 2020 (High lutein arm) 38 6919 7 24 37.96 7 2.7% 0.23[-0.82,1.29] 2020 e
Total (95% Cl) 259 258 100.0% -0.01 [-0.19, 0.16) ¢
Heterogeneity: Tau®*= 0.00; Chi*= 8.79, df= 10 (P = 0.55), F= 0% 1_4 -2 3 2-
Testtor ovaral| efact Z= 014 (F = 0.62) Favours [experimental] Favours [control)

Figure 3-2. Meta-analysis and subgroup meta-analyses of the effects of lycopene on triglycerides: (a)
all included studies (n = 17 trial arms), (b) RCT-P (n = 12 trial arms), (c) not RCT-P (n = 5 studies), (d)
supplement-type test foods (n = 8 trial arms), (e) not supplement-type test foods (n = 9 trial arms), (f)
intake period < 1 month (n = 8 trial arms), (g) intake period > 1 month (» = 9 trial arms), (h) healthy
subjects (n = 6 studies), and (i) not healthy subjects (n = 11 trial arms). The green squares represent the
standardized mean difference in each study. The black diamonds represent the pooled effects in each
meta-analysis. RCT-P, randomized controlled parallel trial; Std., standardized; SD, standard deviation;
IV, inverse variance; CI, confidence interval.
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Figure 3-3. Funnel plot of studies included in the meta-analysis on triglycerides (n = 17 trial arms). The
vertical solid line represents the pooled effect size, and the dashed lines represent the 95% confidence
interval. SMD, standardized mean difference; SE, standard error.
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FAECRE L8 SRR Tt L7z 228D 9 5 6 @784 T3 X 2 7 U v R
CHER T — 2P ICREf S T ad o7z, BT AL TEEICT — X DRIRZIK
FAL 72T — 2B AFTHILBTERDP ST, 2D 6 MmERVZ 16 fix A 2T
Vo2 L7z, 2D 5 B I HDL-c S IC DO W T OME DN B - 72 ki 15 fw 72 - 72,

SCHMER TR L 723Gk 15 # (18 trial arms) 22 TED A XTF ) v RADOER%
Figure 3-4a IT/R g, MBS INE A D A5HZ 923 44T, SRR L TR L TV 2 = i3
TIiiH HDL-c #EAFEIC LA L Twz (SMD = 0.22 [95% CI: 0.03, 0.41], p = 0.03),
m¥B, P = 41% CHhEFEEQREN - 72,
2) RS

JRIE I DFE R % Figure 3-4b~Figure3-4i iC/R ¥, HHICHEL7Z 6 2D D5+ 4
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FRNTIZERE L e dr o 72 72, V) a2 R VIBRUROIEWMAR O Ninh o 7230 A H - 72 729,
YV axyONAFAEDLECTHEL 72T S FEL 72200 o 72,

W77 %4 v RCT-P LIS D 5 fiTA 2T F ) > 2%E L 2/EER, REShE AK
DEFHT 272 #C, MEEEEE KL TV a = EEEECIi HDL-c i2EAEEIC LA L
Tw7= (SMD = 0.54 [95% CI: 0.22, 0.86], p = 0.0009), 12 = 25% CHEE G\ REH
72 o 7= (Figure 3-4c), RCT-P @ 10 ## (13 trial arms) Tl, RERSINE A D A EHZ 651
B IR L ) o< VEREEE ORICERE REIX R 57 h o 72 (SMD = 0.11 [95% CI:
-0.08, 0.30], p=0.26) (Figure 3-4b),

AN OEENY T Y AV XA 7D 9 trial arms TA X T F VU o 2% FHi L 7-FEE.
RERSINE AN O AaHZ 553 4, MIAREL [k L TV a <= vEEEEcish HDL-c 8
2 R 2 AN R S5 (SMD = 0.17 [95% CI: 0.00, 0.35], p = 0.05), I* = 0%CH
W WEE M/ 572 (Figure 3-4d), ¥ 70 A v b &2 A4 ZLIHD 9 trial arms Tix, ER
SINENBOEFHE 370 ¢, MEAREE )V a <V EER L ofICAERZIR SN o
7= (SMD = 0.26 [95% CI: -0.12, 0.64], p=0.18) (Figure 3-4e), 7V A ¥ + 24 7D 9
trial arms @ V) 22~ VBRI T 6.5~30 mg/H O #HipH, SHUARIZ 4 8 ~6 » A o HipH
7Zo 7,

RER RS OEHUR A 1 » ARILAT @ 6 ff (7 trial arms) TA X T7F VU v A% FERL /=
FER. RERSIE AN D EEHE 291 44 ¢, ntiafE & Hei L < ) 2 <~ v BHU ¢l HDL-c
PR A3 B B AR 5 472 (SMD = 0.34 [95% CI: -0.04, 0.71], p=0.08), 12 = 46%
CTHEROREM o7 (Figure 3-4f), HHUNAM2 1 » H X Y Ev 94 (11 trial arms)
TIE. BBSINE A OEGHE 632 4T, E#EE Y ax VIBEEE L OfICEER AT
b o7z (SMD = 0.14 [95% CI: -0.05, 0.34], p= 0.15) (Figure 3-4g).

HERSINE O JBEAMER 2 AL (FREE T3 A) @ 12 trialarms TAX T F Y & R
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REML - FER, HEBSINE A O G EHE 553 4T, NHAREL R L TV o< ViBEGET
M HDL-c EAEEIC EF L Tw7 (SMD = 0.25 [95% CI: 0.04, 0.46], p= 0.02), I
= 25% CEECTRWEEN S 572 (Figure 3-4i), {#HFE7 AD 6 trial arms Tix, AERSN
HEINBOEFIZ 370 Lo, WNEREL Y a~ VBB OMIcEERE IR N AR -7

(SMD = 0.16 [95% CI: -0.24, 0.56], p = 0.43) (Figure 3-4h),
Hiflox 4 7 % (IfitFh HDL-c #2E5)

SRR SR O L 725Gk 15 # (18 trial arms) 1€ X % 7 7 v A7 v + % Figure 3-5

KRS 77 VAT 8y b OXFRED O HRANA 7 RN T EDBRB I N,
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(@)

(b)

(©

All included studies

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand: 95% Cl_Year IV, Rand: 95% CI
Sakamoto 1994 35 72 57 28 68 8  46% 0.10[-0.64,0.84] 1994 —f—
Olfer'ev 2004 0.77 1025 20 -039 871 15 53% 0.12[-0.55,0.79] 2004 T —
Engelhard 2006 23 101 31 -24 94 kil 7.3% 0.48[-0.03,0.98] 2006 T
Blum 2006 73 122 50 -3 116 48 8.8% 0.86[0.44,1.27] 2006 e
Yang 2007 0928 851 17 0.077 11.99 17 52% 0.08 [-0.59,0.75] 2007 —
Devaraj 2008 1.2 144 59 0.2 9.7 18 7.0% 0.07 [-0.45,0.60] 2008 o
Thies 2012 039 17.75 68 077 1545 76 105% -0.02 [-0.35,0.30] 2012 . T
Zeng 2013 1005 1575 58 193 16.29 59 97% 050[0.14,0.87] 2013 ==
Cuevas-Ramos 2013 5 7.2 26 -1 73 24 63% 0.81[0.24,1.39] 2013 ——
Gajendragadkar 2014 (CVD arm) -1.2 105 24 -04 202 12 50% -0.05[-0.75, 0.64] 2014 I T
Tsitsimpikou 2014 34 7.3 15 -36 101 12 42% 0.79[-0.01,1.58] 2014 T
Gajendragadkar 2014 (HY arm) 19 20 24 15 132 12 50% 0.02[-0.67,0.71] 2014 —
Chernyshova 2019 006 506 10 -007 517 10 36% 0.02[-0.85,0.90] 2019 —_—
Nishimura 2019 <27 7.8 33 -06 8.4 41 8.0% -0.26 [-0.72,0.20] 2019 ]
Wiese 2019 (Capsule arm) 0.2 43 6 13 38 6 24% -0.25[-1.39,0.89] 2019 |
Wiese 2019 (Chocolate arm) 03 3 6 11 23 6 24% -0.28-1.42,0.86] 2019 —
Takagi 2020 (High lutein arm) -04 775 7 15 612 7 27% -0.25[-1.31,0.80] 2020 S—t—
Takagi 2020 (Low lutein arm) -56 27.27 5 -24 824 5 20% -0.14[-1.39,1.10] 2020 T —
Total (95% ClI) 516 407 100.0% 0.22[0.03, 0.41] P
Heterogeneity: Tau®= 0.06; Chi*= 28.76, df= 17 (P = 0.04); F= 41% 5.‘ 42 3 é ‘3
Test for overall effect: Z=2.24 (P = 0.03) Favours [control] Favours [lycopene]
RCT-P

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, R 95% Cl Year IV, Rand 95% CI
Olfer'ev 2004 077 1025 20 -039 871 15 6.6% 0.12[-0.55,0.79] 2004 i
Yang 2007 0928 851 17 0.077 11.99 17 65% 0.08 [-0.59,0.75] 2007 ——
Devaraj 2008 1.2 144 59 0.2 9.7 18 97% 0.07 [-0.45, 0.60] 2008 )
Thies 2012 039 17.75 68 077 1545 76 18.4% -0.02 [-0.35,0.30] 2012 o
Cuevas-Ramos 2013 5 7.2 26 -1 73 24 B84% 0.81[0.24,1.39] 2013 — —
Zeng 2013 1005 15.75 58 193 16.29 59 16.0% 050(0.14,0.87] 2013 sy
Gajendragadkar 2014 (CVD arm) -1.2 105 24 -04 202 12 62% -0.05[-0.75,0.64] 2014 -
Gajendragadkar 2014 (HV arm) 19 20 24 15 132 12 6.2% 0.02[-0.67,0.71] 2014 b
Wiese 2019 (Chocolate arm) 03 3 6 11 23 6 25% -0.28 [-1.42,0.86] 2019 -
Wiese 2019 (Capsule arm) 0.2 43 6 13 38 6  25% -0.25[-1.39,0.89] 2019 —
Nishimura 2019 -2.7 7.8 33 -06 8.4 41 11.9% -0.26 [-0.72,0.20] 2019 W
Takagi 2020 (High lutein arm) -04 775 7 15 612 7 29% -0.25-1.31,0.80] 2020 —
Takagi 2020 (Low lutein arm) -56 27.27 5 -24 824 5 22% -0.14 [-1.39,1.10] 2020 "
Total (95% CI) 353 298 100.0% 0.11 [-0.08, 0.30] r
Heterogeneity: Tau®= 0.02; Chi*=14.87, df=12 (P = 0.25); F=19% 1_4 -2 ) é ‘f

Testfor overall effect Z=1.13 (P = 0.26)

Favours [control] Favours [experimental]

Not RCT-P
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Ri 95% Cl _Year IV, R: 95% CI
Sakamoto 1994 365 T2 57 28 68 8 150% 0.10[-0.64,0.84] 1994 T T
Engelhard 2006 23 101 N -24 94 31 265% 0.48[-0.03,0.98] 2006 |
Blum 2006 73 122 50 -3 116 48 339% 0.86 [0.44,1.27] 2006 —-—
Tsitsimpikou 2014 34 73 15 -36 101 12 13.4% 0.79[-0.01,1.58) 2014 %
Chernyshova 2019 0.06 5.06 10 -0.07 517 10 11.3% 0.02[-0.85,0.90] 2019 —t
Total (95% ClI) 163 109 100.0% 0.54 [0.22, 0.86] R
Heterogeneity: Tau®= 0.03; Chi*= 5.33, df= 4 (P = 0.26); F= 25% f_4 2 + 4=

Test for overall effect: Z= 3.32 (P = 0.0009)

Figure 3-4. (continued on next page)
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(d) Supplement-type test foods

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,R 95% Cl _Year IV, R: 95% CI
Olfer'ev 2004 0.77 1025 20 -03%9 871 15  6.6% 012[-0.55,0.79] 2004 ——
Engelhard 2006 23 101 31 -24 94 31 11.7% 0.48[-0.03,0.98] 2006 R
Yang 2007 0928 851 17 0.077 11.99 17 66% 0.08 [-0.59,0.75] 2007 B
Devaraj 2008 1.2 144 59 0.2 97 18 10.7% 0.07 [-0.45,0.60] 2008 e
Thies 2012 039 17.75 68 077 1545 76 27.8% -0.02 [-0.35,0.30] 2012 -
Zeng 2013 1005 1575 58 1.93 16.29 59 21.9% 0.50(0.14,0.87] 2013 i
Gajendragadkar 2014 (CVD arm) -1.2 105 24 -04 202 12 6.2% -0.05 [-0.75, 0.64] 2014 —r
Gajendragadkar 2014 (HV arm) 19 20 24 15 132 12 6.2% 0.02[-0.67,0.71] 2014 —
Wiese 2018 (Capsule arm) 0.2 43 6 13 38 6 23% -0.25[-1.39,0.89] 2019 T
Total (95% CI) 307 246 100.0% 0.17 [0.00, 0.35] l.
Heterogeneity: Tau*= 0.00; Chi*=7.21, df= 8 (P = 0.51); F=0% ?_4 2 3 t
Test for overall effect: Z=1.96 (P = 0.05) Favours [control] Favours [experimental]
(e) Not supplement-type test foods
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,R 95% Cl _Year v, 95% CI
Sakamoto 1994 35 7.2 57 28 68 8 115% 010[-0.64,0.84] 1994 —
Blum 2006 73 122 50 -3 116 48 165% 0.86 [0.44,1.27) 2006 ——
Cuevas-Ramos 2013 5 7.2 26 1 73 24 139% 0.81[0.24,1.39] 2013 ——
Tsitsimpikou 2014 34 7.3 15  -36 101 12 109% 0.79[-0.01,1.58] 2014 T =
Nishimura 2019 -2.7 78 33 -06 84 41 157% -0.26 [-0.72,0.20] 2019 g
Chernyshova 2019 006 506 10 -007 517 10 98% 0.02[-0.85,0.90] 2019 —_—t
Wiese 2019 (Chocolate arm) 03 3 6 11 23 6 72% -0.28 [-1.42,0.86] 2019 —_—
Takagi 2020 (High lutein arm) -04 775 7 15 612 7 80% -0.25[-1.31,0.80] 2020 T
Takagi 2020 (Low lutein arm) -56 27.27 5 -24 824 5 65% -0.14[-1.39,1.10] 2020 ——
Total (95% CI) 209 161 100.0% 0.26 [-0.12, 0.64] ’
Heterogeneity: Tau*= 0.19; Chi*= 20.08, df = 8 (P = 0.01); F= 60% ! t T t J
Test for overall effect: Z=1.35 (P=0.18) e = 2 4
Favours [control] Favours [experimental]
(f) Intake period <1 month
Experimental Control Std. Mean Difference Std. Mean Difference
Study or group Mean  SD Total Mean SD Total Weight IV, 95% Cl _Year IV, Rand: 95% CI
Sakamoto 1994 35 7.2 57 28 6.8 8 144% 010[-0.64,0.84] 1994 —_—
Blum 2006 73 122 50 -3 116 48 234% 0.86 [0.44,1.27] 2006 .
Yang 2007 0928 851 17 0077 1199 17 159% 0.08 [-0.59,0.75] 2007 e
Cuevas-Ramos 2013 § 72 26 -1 73 24 184% 0.81(0.24,1.39] 2013 —
Chernyshova 2019 006 5.06 10 -007 517 10 11.7% 0.02[-0.85,0.90] 2019 SRR I
Wiese 2019 (Capsule arm) 02 43 6 13 38 6 81% -0.25[-1.39,0.89] 2019 . E—
Wiese 2019 (Chocolate arm) 03 3 6 11 23 6 81% -0.28 [-1.42,0.86]) 2019 —T
Total (95% CI) 172 119 100.0% 0.34 [-0.04,0.71] N
Heterogeneity: Tau?= 0.11; Chi*= 11.17, df= 6 (P = 0.08); F= 46% 4 2 2 45
Testfor overall effect Z=1.77 (P = 0.08) Favours [control] Favours [experimental]
(g) Intake period >1 month
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% Cl _Year v, 95% CI
Olfer'ev 2004 0.77 10.25 20 -039 871 15  7.0% 012[-0.55,0.79] 2004 R —
Engelhard 2006 23 101 31 -24 94 31 109% 0.48-0.03,0.98] 2006 ;T
Devaraj 2008 1.2 144 59 0.2 9.7 18 10.2% 0.07 [-0.45,0.60] 2008 e
Thies 2012 039 1775 68 077 1545 76 19.0% -0.02[-0.35,0.30] 2012 . TR
Zeng 2013 1005 15.75 58 193 16.29 59 16.6% 050[0.14,0.87] 2013 ==
Tsitsimpikou 2014 34 7.3 15 -36 101 12 52% 0.79[-0.01,1.58] 2014 |
Gajendragadkar 2014 (CVD arm) -1.2 105 24 -04 202 12 66% -0.05[-0.75,0.64] 2014 —
Gajendragadkar 2014 (HV arm) 19 20 24 15 132 12 66% 0.02[-0.67,0.71] 2014 —
Nishimura 2019 =27 7.8 33 -06 84 41 124% -0.26 [-0.72,0.20] 2019 -1
Takagi 2020 (Low lutein arm) -56 27.27 5 -24 824 5 23% -0.14-1.39,1.10] 2020 I
Takagi 2020 (High lutein arm) -04 775 7 15 612 70 31% -0.25[-1.31,0.80] 2020 —T
Total (95% ClI) 344 288 100.0% 0.14 [-0.05, 0.34] P
Heterogeneity: Tau®= 0.02; Chi*= 12.98, df= 10 (P = 0.22); F= 23% 1_4 2 3 2

Testfor overall effect Z=1.44 (P=0.15)

Figure 3-4. (continued on next page)
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(h) Healthy subjects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl_Year IV, Rand 95% CI
Sakamoto 1994 35 72 57 28 68 8 141% 0.10[-0.64,0.84] 1994 —pe—
Blurn 2006 73 122 50 -3 116 48 209% 0.86 [0.44,1.27] 2006 ==
Devaraj 2008 1.2 144 59 02 97 18 184% 0.07 [-0.45,0.60) 2008 —_r
Gajendragadkar 2014 (HV arm) 18 20 24 15 132 12 149% 0.02 [-0.67,0.71] 2014 T——
Nishimura 2019 -27 78 33 -06 84 41 199% -0.26 [-0.72,0.20] 2019 -
Chemyshova 2019 006 506 10 -007 517 10 11.8% 0.02 [-0.85,0.90] 2019 N
Total (95% ClI) 233 137 100.0% 0.16 [-0.24, 0.56] ?
Heterogeneity: Tau®= 0.16; Chi*= 14.10, df= 5 (P = 0.01); "= 65% 5 5 3 3 ry
Test for overall effect: Z=0.79 (P = 0.43) Favours [control] Favours [experimental]

(i) Not healthy subjects
Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI

Olfer'ev 2004 0.77 1025 20 -039 871 15 7.8% 0.12[-0.55,0.79] 2004 —
Engelhard 2006 23 101 N 24 94 31 11.8% 0.48[-0.03,0.98] 2006 b e
Yang 2007 0928 851 17 0.077 11.99 17 78% 0.08 [-0.59,0.75] 2007 _r
Thies 2012 039 17.75 68 077 1545 76 19.5% -0.02 [-0.35,0.30) 2012 e
Cuevas-Ramos 2013 5 7.2 26 -1 7.3 24 98% 0.81[0.24,1.39] 2013 —
Zeng 2013 10.05 1575 58 1.93 16.29 59 17.3% 0.50(0.14,0.87) 2013 e
Gajendragadkar 2014 (CVD arm) -1.2 105 24 -04 202 12 7.4% -0.05 [-0.75, 0.64] 2014 B [
Tsitsimpikou 2014 34 73 15 -36 101 12 6.0% 0.79[-0.01,1.58] 2014 1

Wiese 2019 (Capsule arm) 02 43 6 1.3 38 6  32% -0.25[-1.39,0.89] 2019 T
Wiese 2019 (Chocolate arm) 03 3 6 11 23 6 31% -0.28[-1.42,0.86] 2019 B
Takagi 2020 (Low lutein arm) -5.6 27.27 5 -24 824 5 27% -0.14[-1.39,1.10] 2020 ST ] [—
Takagi 2020 (High lutein arm) -04 775 7 15 612 7 36% -0.25[-1.31,0.80] 2020 —
Total (95% ClI) 283 270 100.0% 0.25 [0.04, 0.46] 3
Heterogeneity: Tau*= 0.03; Chi*= 14.63, df= 11 (P = 0.20); F= 25% 7_4 .2 i 43

Test for overall effect: Z= 2.29 (P = 0.02) Favours [control] Favours [experimental)

Figure 3-4. Meta-analysis and subgroup meta-analyses of the effects of lycopene on HDL-c: (a) all
included studies (# = 18 trial arms), (b) RCT-P (n = 13 trial arms), (¢) not RCT-P (n =5 studies), (d)
supplement-type test foods (n = 9 trial arms), (e) not supplement-type test foods (n = 9 trial arms), (f)
intake period < 1 month (n = 7 trial arms), (g) intake period > 1 month (n = 11 trial arms), (h) healthy
subjects (n = 6 trial arms), and (i) not healthy subjects (» = 12 trial arms). The green squares represent
the standardized mean difference in each study. The black diamonds represent the pooled effects in each
meta-analysis. RCT-P, randomized controlled parallel trial; Std., standardized; SD, standard deviation;
IV, inverse variance; CI, confidence interval.
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Figure 3-5. Funnel plot of studies included in the meta-analysis on HDL-c (n = 18 trial arms). The
vertical solid line represents the pooled effect size, and the dashed lines represent the 95% confidence
interval. SMD, standardized mean difference; SE, standard error.
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HRICY axvh7en (Y axy30mg/H) &6 »HEERE &3 8c, e
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7vA7x7—+% (LCAT) ickoTxzx7Mfbadhs ., HDLICRFf I TwbaL
AT HB—=LVITATNMFaL AT VAV RATAEEEZ v X278 (CETP) 12X > TVLDL %
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Friedewald ®z{ (LDL-c B =21 270 —Li&E — HDL-c BE — dEIEIhEE
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ApoA-1, Apolipoprotein A-1
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CETP, Cholesteryl Ester Transfer Protein
ApoA—l HL, Hepatic Lipase

EL, Endothelial Lipase

SRB-1, Scavenger Receptor B-1
LDL-R, LDL Receptor

ABCA1, ATP-binding cassette A-1
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oy RLftr7 w2t —=3E (QRCT-C), 7 v X aftr w2t —ov -3
(nonRCT-C)
2) e ok

FH2wE, H2H O5F). H2H (WHROEKRIEE) ICElONE & RIERICEM L 72,

F2wE, B2 O5F). BI3HE (HEOMmE) ICilfoNE L RRICEML 72,

WHFEEIR D 75

F2E, H2HE U5k, H4MH WHEERDTTE) ICREEMONA L RRICHEE L 72,

WH5E D %k

FH2E, H2H 05, H5H WHREOEK) ICilloNE L RRRICEM L 72,

7 — 2 O

FH2E, FH2H 07k, HeH (F—2ofhi) ICEEHONA L RIFRICEM L 72,
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WHFE o % 41 - fEHE O Rl

B2, 28 U5k, B 7H o241 - FEtEofHi) ICiiEo N L Rk
bc%bﬁ Lf:o
fER DA

1) AXT7FV TR

CH2HE OFiR). 8 (WROMAE) ICRHONE L RIFRICEML 7.

EESHTE LT, UTD 6 2D% 7 7V — Fr 2 BHRNCEKE L 72,
(D RCT-P @ &% L 7= fi#hr
@ fhoWFge & il L CRRERIC Y v T3 4 AR KZ WL H - 25E 1, % O

22 % B T D IRNT

Y a <y o AW O R CHE L 7 T
Y axv o A\HEDLFETHEIL i
HERSINE OJEETH T 7T (R A & Z nBAsh)

Tow LT DY 770 — TN % FARICEOE LEM L 72,

Q@ W @ @ ® ©

RSN D&M I 72T (RILEE & 2 n S
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BIEH R
1. SCHkBESR
SRR OME £ cColfEE 7o —F v — F TR L7 (Figure 4-1), 15 DF — X N — 2
DIRFRICT X o THhh 730k, 2 ofth D HRIE 2 5 FE & 723k, B2 G0 Ch
T 3818 MiZ o720 1 RAZ Y —=v 7" TlE, CHADO XA A b X OEE 2R L
MEHHEICEE T 2 kA L 72, 3. b b CoOBIEME O, e PR ERRE L
73 B% (in vitro 3AB&. in vivo 3BR) O SCHR. FERGAERERIG I CRnUL 3 ERE < & 72 d2 o
2bo, HEL T2 bDOHEZERE 82 MRzl L7z, X 2 RR 7Y —=v 7 CiE 3k
DA % TR U TG FHEIC G 2 11 foe 587374768082860115 2 i | 72, 2 b 114
FWINDEFECTOREL -7, i L7z 11, N4 72D 27 OFFfliicfit L 7z (Table
4-1), F 72, PEHIMIE I 2T id 8 i (9 trial arms) % . EERIANME ICDWCTId 7§ (8
trial arms) % X 2 7 F Y & ZICE& D 7z (Table 4-2), fRNTIC BT — XA BAFTTE D o

23 MRIE XX TF I L RICED D o 72 Table 4-3),
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Identification }

[

)

Eligibility Screening

Included

Records identified through Additional records
database searching identified through
(including duplicates) other sources
(n =3,811)

4 k.

Records screened by title and abstract
(n=3,818)

Records excluded
(n =3,736)

Full-text articles assessed for eligibility
(n=82)

Full-text articles excluded,
with reasons (n = 71)
- Not relevant intervention
and/or comparison (n = 22)
- Not relevant outcome (n = 32)
- Not relevant study design (n = 17)

Studies included in qualitative
synthesis
(n=11)

Full-text articles excluded,
with reasons (n = 3)
- No data available (n = 3)

Studies included in quantitative
synthesis (meta-analysis) (n = 8)
-SBP (n = 8 including 9 trial arms)
-DBP (n = 7 including 8 trial arms)

Figure 4-1. Flow diagram of the study selection process (SBP and DBP)
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WroE DR

TR FEHEIC BB L 7 3CRRIC DT, (FFEDFfE% Table 4-2, Table 4-3 I2/R L 72,

MRBFEMRI NG ARXTIA A FIV X BHR HE AF¥va ny 7 Za—
V=9V N, A=A+ T VT o,

T H 4 v id, 8 DfffFEse 8737476828653 RCT-P, 2 D DfiffFes0 11523 RCT-C, 1 2 Dfiff
729%3 nonRCT-C 72 5 7z,

WFFESINE X5 O trial arms CTEFE 72 A0 70808203560 R 72 5 72, Z DAhd 7 D trial arms
Tl BRE - Lo A8, il HDL-c JREE O A7, S0 015 2 BIEEPRIK O
N8 LMEREED NIRRT - 72,

AER R X, 6 OWFFESeBIA0ISCH T Y Xy b XA T TH L M MY h T
I T, £ 1 2DWIETY axV 2L 7T AR 27 ) =298 fH T AT
2o 1DDFESO T~ bV a—2ARHI N T, ZOfth, Eb< 7 £ IFT AL
< ;2 FFRBEELAREN, VYV TV a— A, VY F RV T a—R
B BRI T,

Y axy oL, 2 00WETe TG I N TE LT, Z D5 6~50 mg/

H O #ipH 72 - 72, EBHUHRIE 4~12 58872 > 7=,

B VA

WARFLHEIC G L 723CHRIC D W T, N4 T R Y X7 OFHifE SR % Table 4-1 1278 L 7z,
M L2 118D 5B 9w A T AL WIS N, £l 2 HOSZMEANA T R L
Wix iz, fEoEme Lt (1) v xafb, (2) B0k, (4) 58 WA

#). (7) Intention-to-treat fANT. (8) FERWZME. (11) av 774 T v %, (12)
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FHio x4 v icksnT, ELE (6 ML) TR ICEEl AStiR A R T T w»

o7z,

ARTFY w2 (IHERAIE)

1) &k cofifr

XHERR T L7z 11 R0 5B 3RIEA X T F Y v RICBE e 7 — X 3 3CHR IS e #E
INTVd o7, BRI, STkPIc e 7= 2388 I Tt o 72505880 =
b 3MMOLBRICONTIE, BT RA—NVTEFRILT —XOFAREZHKEL 72037 — X % AFT
LB TERDP o], 2D®, ZO3MElRVZ8ME A X T Y v Rkl 7%,

SRk SR TR U 72 3CHk 8 # (9 trial arms) 2 2 CTE® 7= X 2 T F Y v 2ADfER % Figure
4-2a 10T, AERSINE NBOAFHE 612 4T, WAL LB L T U 2~ B UL
HAIMEAME T3 2 A2/ &7z (SMD = -0.26 [95% CI: -0.56, 0.03], p = 0.08), 7x¥.
2 = 66%TKRZZREHME -7,
2) REEESHT

JEPE T D 55 % Figure 4-2b~TFigured-2k ISR 3, FRIICEKEL 72 6 2D D H b 4
DhEML 7z, o, FRICKE LT GEBRZNE 2 &aiE#H & 2 st e ¢orid 7
FENT) ZEMEL 720 BRI Y TAY 4 XHRE BRI o 72720, ZOWFEE R
CTOMTIIEML e o7z, 72, VaXvVEBREDIHEHRIE L NER D > 7 XEYED - 72
e, Varv o ANHEDLHE THEIL RIS FEMEL 5> 72,

W77 94 v RCT-P LIS D 3HRTA LT 5V v 2% EM L 2658, REESnE ALK
DAEFHT 132 4T, MIAEEE KL TV a <= EREECIUEDIME A ZEIE T L Tniz

(SMD = -0.87 [95% CI: -1.36, -0.37], p = 0.0006), *? = 42% CHEEDOBREW > /-

(Figure 4-2c), RCT-P @ 5 (6 trial arms) T, #ESINE A D A 5T 480 £ T,
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SHAREL ) a~ v EI L ofIcERARZIIR b7 (SMD = -0.05 [95% CI:
-0.23, 0.13], p=0.60) (Figure 4-2b),

RBERMOELF 7Y X v b2 4 7D 5 (6 trial arms) TA X T F Y v 2% EML
7oA. BBRSINE AB DG 444 £T, KHEEE L IR L T U o = v B CUE I
FEAMET 3 2 A 5 5 7= (SMD = -0.39 [95% CI: -0.79, 0.01], p=0.06), 12 = 73%
TREREEMW? -7 (Figure 4-2d), ¥ 7V A v+ 24 FUSD 3 fF<lx. RSN
ANBOAGHE 168 % T, MR )V axvEIGEE L ofICHERZIR bR » ok

(SMD = 0.04 [95% CI: -0.26, 0.34], p = 0.80) (Figure 4-2¢), ¥+ 7V AV } 24 7D 6
trial arms @ Y 2 = VHHEGE (3 6~15 mg/H O#iFH, HEUHRIX 6~12 HEE O HFifH 72 - 72,

SN O @M MERE R ALSL (BRE AT 2 A) O 5trialarms TAX T F Y v A%
Feht L 72455, BBRSINE A D AEHE 342 4, MNIREE & i L TV 2= v B I
HEHIME A EEIE T LT\ (SMD = -0.49 [95% CI: -0.95, -0.03], p = 0.04), 12 =
T4% TR % R BEM7 -7 (Figure 4-21), {7 AD 4 trial arms Tlx, BB NE A
DEEHT 270 £ C, WL UV ax VBHEFL oMICEEREZTIR SN d 57 (SMD =
0.01 [95% CI: -0.24, 0.26], p=0.94) (Figure 4-2h),

RSN E ORI EIMTEE D 3 trial arms TA 2 7 F ) & 2 % Fhf L 72458, RES 0
FNBOEGEHT 148 &<, WIRFE & i L TV o= v BIEEcIUEIHIME S B ZICE T L
TWwiz (SMD = -0.82 [95% CI: -1.34, -0.30], p= 0.002), I? = 55% CHZEfE~ Kk % 75 5
BE72 - 7= (Figure 4-2)), @EIUEZ IR D 6 trial arms Tld. REESMHF A O AT 464
#C, MR ) ax VB OMICEREREZIZR A2 o7 (SMD = -0.04 [95%
CI: -0.23,0.14], p=0.65) (Figure 4-2k),

AR A O B HUHE 23 6 LA T otk & 68 X b Bkl & ¢ El L 7 fi#hr (Figure

4-2f,g) Tix, WIHEL U a <~ VEEMEE OfICEERE R ok d o7,
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Hfk x4 7 2 (IHERAIT)
kSR TR L 723Gk 8 (9 trial arms) 1€k % 7 7 v A7 vy b % Figure 4-3 I

T, 77 vATay FOWIRED O RN T RN T ERREI N,
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(@)

(b)

(©)

(d)

All included studies

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Engelhard 2006 -10 94 31 -1 68 31 11.3% -1.08 [-1.62,-0.55) 2006 e
Paran 2009 -135 87 26 -21 123 24 10.4% -1.06 [-1.66,-0.47] 2009
Kim 2011 =21 113 78 06 116 38 138% -0.13[0.52,0.26) 2011 -1
Thies 2012 -32 2118 68 -0.3 166 76 14.8% -0.15[-0.48,0.18] 2012 -1
Cuevas-Ramos 2013 -1.4 126 26 14 125 24 11.0% 0.00[-0.55, 0.55) 2013 e
Gajendragadkar 2014 (HV arm) 37T 24 -2 1389 12 9.0% 0.30[-0.40,0.99] 2014 -1
Gajendragadkar 2014 (CVD arm) 4 147 24 40125 12 9.0% -0.21 [-0.90, 0.49) 2014 ——
Nishimura 2019 -25 88 49 -34 94 49 13.6% 0.10[-0.30,0.49) 2019 -
Chernyshova 2019 1.2 9.2 10 28 103 10 7.0% -0.16 [-1.04,0.72) 2018 e —
Total (95% CI) 336 276 100.0% -0.26 [-0.56, 0.03] &
Heterogeneity: Tau*= 0.13; Chi*= 23.21, df = 8 (P = 0.003); F= 66% 5 ) 3 3
Testfor overall effect Z=1.75 (P = 0.08) Favours [experimental] Favours [control]
RCT-P

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Rand 95% CI
Kim 2011 =21 113 78 06 116 38 223% -0.13[0.52,0.26) 2011 -
Thies 2012 -32 218 68 -0.3 166 76 31.4% -0.15[-0.48,0.18] 2012 —.
Cuevas-Ramos 2013 -1.4 126 26 14 125 24 10.9% 0.00[-0.55, 0.55) 2013 e
Gajendragadkar 2014 (HV arm) 3177 24 -2 1389 12 6.9% 0.30[-0.40,0.99) 2014 -1
Gajendragadkar 2014 (CVD arm) 4 147 24 40125 12 7.0% -0.21 [-0.90, 0.49) 2014 —_—
Nishimura 2019 -25 88 49 -34 94 49 21.4% 0.10[-0.30,0.49) 2019 -
Total (95% CI) 269 211 100.0% -0.05[-0.23,0.13) *
Heterogeneity. Tau*= 0.00; Chi*= 2,24, df=5 (P=0.82), F= 0% Ed '2 3 +
Test for overall effect Z= 0.53 (P = 0.60) Favours [experimental] Favours [control]
Not RCT-P

Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Rand: 95% Cl _Year IV, Random, 95% CI
Engelhard 2006 10 94 Ell -1 68 31 40.8% -1.08 [-1.62,-0.55] 2006 —a—
Paran 2009 -135 87 26 .21 123 24 366% -1.06 [-1.66,-0.47] 2009 —=—
Chemyshova 2019 12 92 10 28 103 10 225% -0.16 -1.04,0.72] 2019 —_—
Total (95% Cl) 67 65 100.0%  -0.87 [1.36,-0.37] ->
Heterogeneity. Tau®= 0.08; Chi*= 347, df= 2 (P=0.18), F= 42% =.4 ‘i } “l
Testfor overall effect Z= 3.44 (P = 0.0006) Favours [experimental] Favours [control]
Supplement-type test foods

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Rand 95% CI
Engelhard 2006 -10 94 kil -1 68 31 16.7% -1.08 -1.62,-0.55) 2006 —
Paran 2009 -135 87 26 -21 123 24 156% -1.06 [-1.66,-0.47] 2009
Kim 2011 -21 113 78 -06 116 38 195% -0.13[-0.52,0.26) 2011 i
Thies 2012 -32 218 68 -03 166 76 205% -0.15[-0.48,0.18] 2012 =
Gajendragadkar 2014 (HV arm) 3177 24 -2 139 12 138% 0.30-0.40,0.99) 2014 o
Gajendragadkar 2014 (CVD arm) -4 147 24 -1 125 12 13.9% -0.21 [-0.90,0.49) 2014 D
Total (95% ClI) 251 193 100.0% -0.39[-0.79, 0.01] ’
Heterogeneity: Tau®= 0.18; Chi*= 18.76, df= 5 (P = 0.002); F= 73% 1" '2 3 -2

Test for averall effect: Z=1.91 (P = 0.06)

Figure 4-2. (continued on next page)
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(e) Not supplement-type test foods

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Cuevas-Ramos 2013 -14 126 26 -14 125 24 298% 0.00 [-0.55,0.55] 2013
Chernyshova 2019 1.2 92 10 28 103 10 11.9% -0.16 [-1.04,0.72] 2019
Nishimura 2019 -25 88 439 -34 94 49 584% 0.10[-0.30,0.49] 2019
Total (95% CI) 85 83 100.0% 0.04 [-0.26, 0.34])
Heterogeneity: Tau®= 0.00; Chi*= 0.30, df= 2 (P = 0.86), F= 0% #_4 -2 i 4:
Testfor overall eflect: Z= 0.25 (P = 0.80) Favours [experimental] Favours [control]
(f) Intake period < 6 weeks
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Paran 2009 -135 87 26 -21 123 24 356% -1.06 [-1.66,-0.47] 2009 —a—
Cuevas-Ramos 2013 14 126 26 -14 125 24 368% 0.00 [-0.55,0.55] 2013
Chernyshova 2019 1.2 892 10 28 103 10 276% -0.16[-1.04,0.72] 2019
Total (95% CI) 62 58 100.0% -0.42 [-1.14,0.29]
Heterogeneity: Tau®= 0.28; Chi*=6.99, df=2 (P = 0.03), F=71% :_4 .2 T i 4:
Test for overall effect Z=1.15 (P = 0.25) Favours [experimental] Favours [control]
(g) Intake period > 6 weeks
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Rand 95% CI
Engelhard 2006 10 94 3 -1 68 31 157% -1.08 [-1.62,-0.55] 2006 —
Kim 2011 -21 113 78 -06 116 38 195% -0.13[-0.52,0.26] 2011 -
Thies 2012 -32 2118 68 -03 166 76 21.1% -0.15[-0.48,0.18] 2012 —-
Gajendragadkar 2014 (CVD arm) -4 147 24 1125 12 123% -0.21 [-0.90,0.49) 2014 —_—
Gajendragadkar 2014 (HY arm) 3177 24 -2 139 12 122% 0.30 [-0.40,0.99) 2014 -1
Nishimura 2019 -25 88 43 -34 94 49 193% 0.10[0.30,0.49) 2019 b
Total (95% CI) 274 218 100.0% 0.20 [-0.53, 0.13] ‘l’
Heterogeneity: Tau®= 0.11; Chi*=14.71, df= 5 (P = 0.01); F= 66% [‘ -2 ) i
Test for overall effect Z=1.17 (P = 0.24) Favours [experimental] Favours [control]
(h) Healthy subjects
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Kim 2011 -21 113 78 -06 116 38 406% -0.13[-0.52,0.26] 2011 —=-
Gajendragadkar 2014 (HV arm) 3 177 24 -2 139 12 126% 0.30[-0.40,0.99] 2014 e
Chernyshova 2019 12 82 10 28 103 10 78% -0.16 [-1.04,0.72] 2018 —_—T
Nishimura 2019 -25 88 49 -34 094 49 389% 0.10[-0.30,0.49] 2019
Total (95% CI) 161 109 100.0% 0.01 [-0.24, 0.26]
Heterogeneity: Tau®= 0.00; Chi*=1.48, df= 3 (P = 0.69), F= 0% :_4 .2 t i
Testfor overall effect: Z= 0.08 (P = 0.94) Favours [experimental] Favours [control]
(i) Not healthy subjects
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Engelhard 2006 10 84 3 -1 68 31 201% -1.08 [-1.62,-0.55] 2006 e
Paran 2009 -135 87 26 -21 123 24 18.9% -1.06 [-1.66,-0.47) 2009 —_——
Thies 2012 -32 2118 68 -03 166 76 24.3% -0.15[-0.48,0.18] 2012 =
Cuevas-Ramos 2013 -1.4 126 26 -1.4 125 24 197% 0.00[-0.55,0.55) 2013 -
Gajendragadkar 2014 (CVD arm) -4 147 24 1125 12 17.0% -0.21 [-0.90,0.49] 2014 —
Total (95% CI) 175 167 100.0% -0.49 [-0.95, -0.03] -
Heterogeneity: Tau®= 0.20; Chi*=15.50, df= 4 (P = 0.004); F=74% :_4 :2 ) t

Test for overall effect: Z= 2.08 (P = 0.04)

Figure 4-2. (continued on next page)
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(j) Hypertension subjects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Engelhard 2006 10 94 AN -1 68 31 37.0% -1.08 [-1.62,-0.55] 2006 —
Paran 2008 <135 87 26 -21 123 24 338% -1.06 [-1.66,-0.47] 2009 ——
Gajendragadkar 2014 (CVD arm) -4 147 24 -1 125 12 29.2% -0.21 [-0.90,0.49] 2014 —
Total (95% CI) 81 67 100.0% -0.82 [1.34, -0.30] -
Heterogeneity: Tau®= 0.12; Chi*= 4,47, df= 2 (P = 0.11); F= 55% :-4 ‘2 é 4:
Test for overall effect Z= 3.08 (P = 0.002) Favours [experimental] Favours [control]

(k) Not hypertension subjects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Kim 2011 =21 113 78 -06 116 38 229% -0.13[-052,026) 2011 —=—
Thies 2012 -32 218 68 -0.3 166 76 32.2% -0.15[-0.48,0.18] 2012 —-
Cuevas-Ramos 2013 -1.4 126 26 -14 125 24 11.2% 0.00 [0.55,0.55) 2013 -
Gajendragadkar 2014 (HV arm) 3 177 24 -2 139 12 71% 0.30[-0.40,0.99] 2014 -1
Nishimura 2019 -25 88 43 -34 94 49  220% 0.10[-0.30,0.49] 2019 -
Chermnyshaova 2019 1.2 92 10 28 103 10 45% -016[-1.04,072] 2019 I m—
Total (95% ClI) 255 209 100.0% -0.04 [-0.23,0.14] ?
Heterogeneity: Tau*= 0.00; Chi*= 2.09, df=5 (P = 0.84), F= 0% :_4 =2 ﬁ é 41
Testtr overal| elect Z= 0.45 (F= 0.65) Favours [experimental] Favours [control]

Figure 4-2. Meta-analysis and subgroup meta-analyses of the effects of lycopene on systolic blood
pressure: (a) all included studies (n = 9 trial arms), (b) RCT-P (n = 6 trial arms), (¢) not RCT-P (n =3
studies), (d) supplement-type test foods (rn = 6 trial arms), (e) not supplement-type test foods (n =3
studies), (1) intake period < 6 weeks (n = 3 studies), (g) intake period > 6 weeks (n = 6 trial arms), (h)
healthy subjects (n =4 trial arms), (i) not healthy subjects (n =5 trial arms), (j) hypertension subjects (n
= 3 trial arms), and (k) not hypertension subjects (n = 6 trial arms). The green squares represent the
standardized mean difference in each study. The black diamonds represent the pooled effects in each
meta-analysis. RCT-P, randomized controlled parallel trial; Std., standardized; SD, standard deviation;
IV, inverse variance; CI, confidence interval.
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Figure 4-3. Funnel plot of studies included in the meta-analysis on systolic blood pressure (rn = 9 trial
arms). The vertical solid line represents the pooled effect size, and the dashed lines represent the 95%
confidence interval. SMD, standardized mean difference; SE, standard error.

72



6.

AZTF Y2 FERBIME)

1) 2kToffT

FHAETHE L8, CRZE T L7z 11D 5 B 3 fsesssiz 2 27+ 1 & RiC
W T — 2P ISR I T i oz, BT A — A TEHICT — X OFIR % KHH
LEBT =22 AFT 3R CTERD o770, ZO3IMERNEZSIHEAZTF Y
ZICHEL 72, 2D 5 b, FEEREIMTE IC D\ C OG5 - 72 3CHkIE 7 8077 - 72,
SCHRRRER il U 72 SCHR 7 # (8 trial arms) # & TE® = XA 27 F U v ZDOfEHR % Figure
4-4a IR T, ABRSINE N D AT 496 4. WAL V) 2~ BEUE & CHERIAIMTE
DELBICHEEZ IR SN ind > 72 (SMD = 0.01 [95% CI: -0.24, 0.25], p=0.94), 7z 5.

[? = 41% CHEEO RGN - 72,

JEPE AT DGR % Figure 4-4b~TFigured-4k IC/R T, FRTICHEL 72 6 DD D5 H 4

ca

DEEMLIZ, o, FRICKE L2 GURSINE % ®IUER & Z s e Tt 7
fRMT) ZFEMEL 720 HRIRICH v TS 4 XK E OIHTRIZEED - 72720, % DWFE % R
TONTIEEML 2d 272, 7z, YV avBIREOHERPE O N0 o 30035 - 72
2o, Y axy o AHEDLETHE L 7R D EMEL 5o 72,

W7 7% 4 v 25 RCT-P LIS D 3HRTA LT F VU v REEML 725558, MBS mE A%
DEEHT 132 40, HfREE & FlE LT ) 2 = VB LRI 23K T 3 2 i 28 1 5
N7z (SMD = -0.31 [95% CI: -0.65, 0.04], p=0.08), I = 0% CEHE T/ VEEML -7
(Figure 4-4c), RCT-P @ 41 (5 trial arms) Ti¥. RERSIMNE A D AFFE 364 £ T
SHEHEL ) a < VB L ORICERERZ IR 5Nk - 72 (SMD = 0.16 [95% CI: -0.14,

0.45], p=0.30) (Figure 4-4b),
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RS INE O J@YED EITEH O 3 trial arms TA 2 7 F U ¥ 2% i L 7258, SABES
FENEDEFHT 148 & ¢, XPIABE L L L TV a < VB CHLRIIMESE BEICK T L
T 7z (SMD = -0.35 [95% CI: -0.68, -0.02], p=0.04), 12 = 0% CEETA\EEHES -
7= (Figure 4-4j), EIMEFH LS D 5 trial arms Tlx, AEBSINE A DG 348 4 ¢, *f
BEREL U o~ v EIEE L O IcEEAZRR oA -7 (SMD = 0.19 [95% CI: -0.06,
0.44], p=0.14) (Figure 4-4k),

Zoft, RBREMOIER Y TV X v b2 A4 T2l & To T 72T (Figure
4-4d,e) . R E G OBIPUAR A 6 FARILAT 0k & 6 M X Y Rvillg & caEl L 72 fifbr

(Figure 4-4f,g) . idB&SIN# OB HEMERE 2 N & 2 WAL & T 72 f#dT (Figure 4-4h,1)

TlE, MEEEE UV a <~ v EBIE L oOfICEEREIRR O N o 72,

HiRRo s A4 7 2 GESRIPIE)

SCHRIRSR TR L 72 3CHR 7 %@ (8 trial arms) I X 2 7 7 v 7w v b % Figure 4-5 1T

NS 77 VANAT Ty F DNIRED SRS A T R FNI W EAIRR I NI,
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(a) Allincluded studies

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Engelhard 2006 -41 B7 M 15 74 3 138% -0.36 [-0.87,0.14] 2006 R
Paran 2009 -4.2 7002 -21 82 24 121% -0.27 [-0.83,0.29] 2009 -
Thies 2012 -1 99 68 -07 96 76 206% -0.03[-0.36,0.30] 2012 -
Cuevas-Ramos 2013 29 95 26 -28 9 24 118% 0.61[0.04,1.17] 2013 —
Gajendragadkar 2014 (HY arm) 2 98 24 -1 69 12 9.0% 0.33[0.37,1.02] 2014 T
Gajendragadkar 2014 (CVD arm) -3 98 24 1 69 12 89% -0.44[-1.14,0.26] 2014 - T
Chemyshova 2019 01 72 10 16 62 10 63% -0.21 [-1.08,0.67] 2019 —_—T
Nighimura 2019 -1 55 49 -27 64 49 175% 0.28-0.12,0.68) 2019 ™
Total (95% CI) 258 238 100.0% 0.01 [-0.24, 0.25] ?
Heterogeneity: Tau*= 0.05; Chi*=11.78,df=7 (P=0.11); F= 41% 5 5 t 1 f
Testfor overall effect: 2= 0.07 (P = 0.94) Favours [experimental] Favours [control]
(b) RCT-P
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Thies 2012 -1 89 68 -07 986 76 305% -0.03[-0.36,0.30) 2012 ——
Cuevas-Ramos 2013 29 95 26 -28 9 24 17.4% 061[0.04,117] 2013 —
Gajendragadkar 2014 (CVD arm) -3 98 24 169 12 131% -0.44[1.14,026] 2014 —_—
Gajendragadkar 2014 (HVY arm) 2 98 24 -1 69 12 13.2% 0.33[-0.37,1.02] 2014 T
Nishimura 2018 -1 55 49 -27 64 49 259% 0.28[-0.12,0.68] 2019 T™
Total (95% CI) 191 173 100.0% 0.16 [-0.14, 0.45] ?
Heterogeneity: Tau®= 0.05; Chi*=6.99, df= 4 (P=0.14); F= 43% 5_4 }2 1) t 4;'
Testfor overall effect: Z=1.03 (P = 0.30) Favours [experimental] Favours [control]
(¢) Not RCT-P
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Engelhard 2006 -41 BT 3 15 74 31 468% -0.36 [-0.87,0.14] 2006 —
Paran 2009 -4.2 726 -21 82 24 380% -0.27 [-0.83,0.29] 2009 —
Chernyshova 2019 01 72 10 16 62 10 153% -0.21 [-1.09,0.67] 2019
Total (95% CI) 67 65 100.0% -0.31 [-0.65, 0.04] L
Heterogeneity. Tau*= 0.00; Chi*= 0.11, df= 2 (P = 0.85), F= 0% i 5 ) 1 |
Test for overall effect Z=1.75 (P = 0.08) Favours [experimental] Favours [control]
(d) Supplement-type test foods
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Engelhard 2006 41 B7 3 15 74 31 192% -0.36 [-0.87,0.14] 2006
Paran 2009 -4.2 728 -21 82 24 156% -0.27 [-0.83,0.29] 2009
Thies 2012 -1 99 68 -07 96 76 453% -0.03[-0.36,0.30] 2012
Gajendragadkar 2014 (CYD arm) -3 98 24 1 69 12 89% -0.44[-1.14,0.26] 2014 T
Gajendragadkar 2014 (HY arm) 2 98 24 -1 69 12 100% 0.33[-0.37,1.02] 2014 T
Total (95% CI) 173 155 100.0% -0.14 [-0.36, 0.08] ﬁ
Heterogeneity: Tau®= 0.00; Chi*= 3.82, df= 4 (P = 0.43), F= 0% 5_4 '2 ) i 45

Test for overall effect. Z=1.22 (P =0.22)

Figure 4-4. (continued on next page)
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(e) Not supplement-type test foods

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% Cl Year IV, Randi 95% CI
Cuevas-Ramos 2013 29 95 26 -28 9 24 314% 0.61(0.04,1.17] 2013 ——
Nishimura 2019 -1 55 43 -27 64 49 540% 0.28-0.12,0.68] 2019 -
Chemyshova 2019 01 72 10 16 62 10 146% -0.21[-1.09,0.67] 2019 —
Total (95% CI) 85 83 100.0% 0.31 [-0.04, 0.66] s
Heterogeneity: Tau*= 0.02; Chi*= 2.42, df= 2 (P = 0.30); F=17% f_‘ r2 5 ‘1
Testfor overall effect: Z=1.74 (P = 0.08) Favours [experimental] Favours [control]

(f) Intake period < 6 weeks

(8)

(h)

(M)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,R 95% Cl_Year IV, Rand: 95% CI
Paran 2009 -4.2 7 26 -21 82 24 375% -0.27 [-0.83,0.29] 2009 — &
Cuevas-Ramos 2013 29 95 26 -28 9 24 37.0% 0.61[0.04,117] 2013 -
Chernyshova 2019 01 72 10 16 6.2 10 255% -0.21 [11.09, 0.67] 2019 — 2
Total (95% Cl) 62 58 100.0% 0.07 [-0.54, 0.68] +
Heterogeneity: Tau*= 0.18; Chi*= 5.24, df= 2 (P = 0.07); F= 62% 4_4 '2 ) ﬁ ‘1
Testfor overall effect: Z= 0.22 (P = 0.83) Favours [experimental] Favours [control]

Intake period > 6 weeks
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl _Year IV, Rand: 95% CI
Engelhard 2006 -41 6.7 N 15 74 31 19.4% -0.36 [-0.87,0.14] 2006 — i
Thies 2012 -1 99 68 -0.7 96 76 31.1% -0.03-0.36,0.30] 2012 = B
Gajendragadkar 2014 (HV arm) 2 98 24 -1 69 12 120% 0.33[-0.37,1.02] 2014 =_r—
Gajendragadkar 2014 (CVD arm) -3 98 24 1 69 12 120% -0.44[-1.14,0.26]) 2014 —T
Nishimura 2019 -1 55 49 -27 64 49 256% 0.28[-0.12,0.68] 2019 ™
Total (95% CI) 196 180 100.0% -0.02 [-0.29, 0.25) *
Heterogeneity: Tau*= 0.03; Chi*=6.31, df= 4 (P=0.18), F=37% ‘ 2 0 !
Test for overall effect: Z=0.15 (P = 0.88) Favours [experimental] Favours [control]
Healthy subjects
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl _Year v, 95% CI
Gajendragadkar 2014 (HV arm) 2 98 24 -1 69 12 21.3% 0.33[-0.37,1.02] 2014 =T
Chernyshova 2019 01 72 10 16 6.2 10 13.4% -0.21 [-1.09,0.67] 2019 e
Nishimura 2019 -1 55 49 -27 64 49 65.3% 0.28[-0.12,0.68] 2019 -
Total (95% CI) 83 71 100.0% 0.23 [-0.10, 0.55] P
Heterogeneity: Tau®= 0.00; Chi*=1.12, df= 2 (P = 0.57); F= 0% 4 2 ) +
Testfor overall effect: Z=1.37 (P = 0.17) Favours [experimental] Favours [control]
Not healthy subjects
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl _Year IV, Rand: 95% CI
Engelhard 2006 -41 6.7 3N 15 74 31 206% -0.36 [-0.87,0.14] 2006 b )
Paran 2009 -4.2 7 26 -21 82 24 1856% -0.27 [-0.83,0.29] 2009 |
Thies 2012 -1 98 68 -07 96 76 28.5% -0.03 [-0.36,0.30] 2012 ——
Cuevas-Ramos 2013 29 95 26 -28 9 24 18.2% 0.61[0.04,1.17] 2013 ——
Gajendragadkar 2014 (CVD arm) -3 98 24 1 69 12 142% -0.44[-1.14,0.26]) 2014 S——
Total (95% CI) 175 167 100.0% -0.09 [-0.42, 0.24] *
Heterogeneity: Tau*= 0.07, Chi*= 8.35, df= 4 (P = 0.08), F= 52% L 1 T +
Test fi Il effect Z= 0.51 (P = 0.61 4 2 9 2
est for overall effect: Z= 0.51 (P = 0.61) Favours [experimental] Favours [control]

Figure 4-4. (continued on next page)
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(j) Hypertension subjects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Engelhard 2006 -41 67 3 15 74 31 430% -0.36 [-0.87,0.14] 2006 —
Paran 2008 -4.2 72 -21 82 24 349% -0.27 [-0.83,0.29] 2009 —
Gajendragadkar 2014 (CVD arm) -3 98 24 169 12 221% -0.44[-1.14,0.26] 2014 —
Total (95% CI) 81 67 100.0% -0.35 [-0.68, -0.02] <&
Heterogeneity: Tau*= 0.00; Chi*= 0.14, df= 2 (P = 0.93), F= 0% 'l.4 "2 0 é 4
Test for overall effect: Z= 2.07 (P= 0.04) Favours [experimental] Favours [control]

(k) Not hypertension subjects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Thies 2012 -1 98 68 -0.7 96 76 37.0% -0.03[-0.36,0.30] 2012 4
Cuevas-Ramos 2013 29 95 26 -28 9 24 16.1% 0.61[0.04,117) 2013 —
Gajendragadkar 2014 (HV arm) 2 98 24 469 12 11.3% 0.33(-0.37,1.02) 2014 —t—
Nishimura 2019 -1 55 49 -27 64 49  28.3% 0.28-0.12,0.68) 20189 T
Chermnyshova 2019 01 7.2 10 16 6.2 10 74% -0.21 [-1.08,0.67] 2018 —_—T
Total (95% CI) 177 171 100.0% 0.19 [-0.06, 0.44] P
Heterogeneity: Tau®= 0.02; Chi*= 4.94, df= 4 (P=0.29), F=19% 'r_4 '2 [ i 4=
Testfor overall effect Z=1.48 (P =0.14) Favours [experimental] Favours [control]

Figure 4-4. Meta-analysis and subgroup meta-analyses of the effects of lycopene on diastolic blood
pressure: (a) all included studies (n = 8 trial arms), (b) RCT-P (n =5 trial arms), (c¢) not RCT-P (n =3
studies), (d) supplement-type test foods (n = 5 trial arms), (e) not supplement-type test foods (n =3
studies), () intake period < 6 weeks (n = 3 studies), (g) intake period > 6 weeks (n = 5 trial arms), (h)
healthy subjects (n = 3 trial arms), (i) not healthy subjects (n = 5 trial arms), (j) hypertension subjects (n
=3 trial arms), and (k) not hypertension subjects (7 = 5 trial arms). The green squares represent the
standardized mean difference in each study. The black diamonds represent the pooled effects in each
meta-analysis. RCT-P, randomized controlled parallel trial; Std., standardized; SD, standard deviation;
IV, inverse variance; CI, confidence interval.
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Figure 4-5. Funnel plot of studies included in the meta-analysis on diastolic blood pressure (n = 8 trial
arms). The vertical solid line represents the pooled effect size, and the dashed lines represent the 95%
confidence interval. SMD, standardized mean difference; SE, standard error.
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1. BRI 35 X OEaR I (oonf 3 2 AR
WGHEHAITUE 1D T, SCHRIREE Tl U 72 3Gk 8 # (9 trial arms) 2 & THE® - A &
TFHU AT, MERFEHERL C) axvEICR N 2Hrs R onn 68 AkET
(E72 2000 Feo FRRMAMUEIC D WCTh o STERIRSE Chli U 72 3CHR 7 # (8 trial arms) %4 C
BORARTFY AT, MARL ) ax VBN L OBICAEREREIRONR D o7k,
—J7C. FEATIFFE D SR 00 IR DK T 2 8&E L T3 d o 23% < IEUH
ME, JEERMIMT & b ICH BRI EL 572 8 v HE%2 LT b DIEA SR & Tierney 5

D SRDO#HZTH % (Table 4-4),

Table 4-4. Comparison of the results of systematic reviews

This study Ried Li Cheng Tierney Rattanavipanon
2023 2011 % 2013 43 2017 4 2020 4 2021 46
Systolic blood pressure — ! ! l — !
Diastolic blood pressure — — — — — |

—, “no significant difference between the control and intervention groups”; |, “significant decrease in the intervention
group compared with the control group”

KSR Tk, SHEERELT 15 DT =2 X=X %HH L T, EfTH5ED SR & ik L T
K0 HEFE 72 SCISR 2 R L 72, % DS, BEEEO STk L 23 & e > o 7223, A SR
CIATHZED SR TR AXTF ) v RCED R ICKL RERBR 5N (Table 4-5,
Table 4-6). Z OERFACHROE DSFTHERICHE L G2 T eExOND, T2, [H
UXlREHH L ZGATH-oTH AR T F Y v A~DT =2 DMHAANT D GRERR
aBEEET R T O EE AV ZEA, b LR, RBRAMEIEG O EE Hv 2 854)

YN RICHEE L S 2 T EE LNz,
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A SR T, FefTifFED SRI24 465 F 1 2 3Lk % 9 MRbRIML T 2, BRAML 2B
LTk, VaxvPNoBSoRERELThZ EBbnd (haeT /4 FREEAR
& AT A FBRZLCEMEDOHE?, Jaxveh )y aoffficidH L 72 a3lREx
FH16) | RHHREE D A ADSSCHR O BREEHEICAB L . D LK ik, AL 2 I BaRED ) 2=
VEBIESR S (BE) a Xy AT AR E SN THR JarvolER v b
Y —ALEED b b Y — R L OIS, CHEROBEEEICABL v (Y axvieagE
7o\ b MlHYIC X 2 AN, n-3 SAEASIRERE AL L7z b e b Y 2 — R e
DI~ Pa—REDHI), AXTF YL RCBERT -2 2EEZEPHOATTERD -
250, BBRE M O BEIUHM K T L 2RI B2 B EROBRHOZL 2 Bi% L C
W BEHEEGE TS 2%, B¥IT oD, 2D X )% SR B TORMASCHE DE X,
SCHRER SRR 038\ TN 2 C L SCHRIR SR 7 125 0D 38 W o STk D i BEHE D il 22 > 72 B ICHEE A
LTn3b0eFEZLNE, £/, AXTFIV LV RICHWEZT—£3 SR BETEVWDLED S
72, AMSTAR2'07: & DFFAfi — v 2 Flv-T#% SR O Jjikamit 708 2 B (il 9 2 <
EBEE LW,

A SR T, 4 DOHFIRE L ZIREDH & 1 DOHEBLHE L 2 IREM %2 e L 72, X
WM iIc > w T, W37 # A4 v % RCT-P LUNMCIRE L7242 27 F ) v Z, ARESM
HREER AL (BREET 2N KRELZA X TF ) v A, S % miitg

ICREL 72 A 2T F Y o AT ORRFE B L TV a <~V EIEFcHERBY R 6Nz,
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Table 4-5. Included studies of the systematic reviews (SBP)

Systematic reviews

Included studies This study Ried Li Cheng Tierney Rattanavipanon
2023 2011 2013 2017 2020 2021
Engelhard 2006 " O O O O @] —
Paterson 2006 - O O - — -
Paran 2009 '*° O O @) (@) O O
Ried 2009 *° - @) @) - - -
Kim 2011 * O O O O O
Garcia-Alonso 2012 ¥ - - - O -
Thies 2012 ¥ O O O @) O
Abete 2013 % - - O -
Cuevas-Ramos 2013 ¥ @) — — -
Gajendragadkar 2014 (HV arm) ® O O O O
Gajendragadkar 2014 (CVD arm) % O O O O
Burton-Freeman 2015 ™6 - - - O
Valderas-Martinez 2016 - - @] -
Dalbeni 2018 ** - - @)
Uddin 2018 ** - - O
Chernyshova 2019 % @) —
Nishimura 2019 O —
Wolak 2019 **’ - ©)
HV, healthy volunteer; CVD, cardiovascular disease; O, “included in the systematic review”; —, “not included in the systematic review”; The grayed out
parts indicates out of the literature search period.
Table 4-6. Included studies of the systematic reviews (DBP)
Systematic reviews
Included studies This study Ried Li Cheng Tierney Rattanavipanon
2023 2011 2013 2017 2020 2021
Engelhard 2006 ™ O O O O O —
Paterson 2006 * - O O — — -
Paran 2009 ** @) O O O O O
Ried 2009 *° - O O - - -
Garcfa-Alonso 2012 - - - O -
Thies 2012 @) O O O @)
Abete 2013 % - - O -
Cuevas-Ramos 2013 >’ O — — —
Gajendragadkar 2014 (HV arm) ® O O O O
Gajendragadkar 2014 (CVD arm) % O O O O
Burton-Freeman 2015 ¢ - - - O
Valderas-Martinez 2016 * - - O —
Dalbeni 2018 *° - - @)
Uddin 2018 - - @)
Chernyshova 2019 % O -
Nishimura 2019 O —
Wolak 2019 **' - ©)

HV, healthy volunteer; CVD, cardiovascular disease; O, “included in the systematic review”; —, “not included in the systematic review”; The grayed out
parts indicates out of the literature search period.
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RCT-P ENMAWMIEICH VTR BEDOGEWIIET V4 v ThHh s L EFbn T h 0 Hic
gqRCT-P % nonRCT-P |3 RCT-P & HBL L TRTERI N4 7T AV A7 24T 5 AlRENE
D WHEIAIME 1X RCT-P LAMCIRE L 72 A 27+ ) v ATHEEN AL W23, ©f
RTFAVICKDEANATAREEN T LHREREZONL 2O, 5%, LVEOFEW
RCT-P TD 1 XKL OERMBLE NS, AR SR TIHMEHIMED 2 2 7F VY v RicE® 7= 8
i (9 trial arms) Cld, FERASHEET O IHERIAILE O V¥ fE23, 2 AL (5 %
H9 % A) T 130 mmHg, @7z AT 122 mmHg 72 > 72, % 7=, &IFE#H < 144 mmHg,
EIMEE UM C 123 mmHg 72 2 72, Z D7, PHEHIME S NS LT, ) a
~VERDSIGERAIE DK FICHMTH 5 2 L AR X Nz, IERIIME 2w, 5
B Z#@SIMEEICRE L 7ZA X T F U > ATOHA, XEHEE KL TV a2~ v EEGE
THERMY 2R 6N 72 A SR TIHRBIMED 2 £ 7 F U & 21T & 72 7 #i (8 trial arms)
T, SR A IR O IR ILE o P23, R AL (e HE T2 A) T 79
mmHg, #H7% AT 75 mmHg 72572, 7. SIMEH T 85 mmHg, SIIEE LT 76
mmHg 72 572, Z D 7%, PRI S A L TD R, U a2 v EIER

JEDIETICHERTH S Z L BRBINT,

KRB LIEIND A=K L

EMEFICIRE L2 A 2 7 ) & 2 Cld, IHEIILES SMD = -0.82 [95% CI: -1.34,
-0.30], $RIRMAIME A3 SMD = -0.35 [95% CI: -0.68, -0.02] & W\ 5 53 C, Zh X W%
I3 % &£-8.91[95% CI: -12.39, -5.44] mmHg. -2.71 [95% CI: -5.14, -0.28] mmHg T& %,
Z I BER R i DRI 234R % 2 Al O WG I, JRRBINE O 2 2 k) 6.2%, #

32%ICHHYE T 2, BEAGBHEIED - THFEHA2] B ] Kb »T, EREGEED
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THHICEET 2 BEZREDH 2 HA/RE N T 5, BRI ICowTid, % - f4iEm
DORE (REBIE O, B3 - RYEIE oM, IiEE o) 12 X - T 2.3 mmHg
DT, BREE) - EBHE ONE CRE ORI, EHEEE0F GO cXoT 1.5
mmHg DK T, BB (AIEFERO ) R 7 % &0 5 BA B L T3 F0E&DRD)
IC X 5T 0.12 mmHg DK T FEEAIRA D5 (BEEAIARFEE 10% 0 88i0) i< X - < 0.17
mmHg DK T2 HIEL., 2 ¢ L T4 mmHg DK T % HEEE LT0w38, 2ol &%
¥ x5k, -89l mmHg DRIHREL WS DI, MetS CERGERZ FI$ 2 L TE®KD S
ZREITHLLEEZOLNS,

EMEZFOMEAE T3 A =X 0e LT, —MBLEE (NO) EEFEIEZ L
N3, DiTomo 5iE, b bIFEHEHIRN ML Z AV 723 B 21TV, U 3~ v 8 BT
Fa (TNF-a) 12 X o CHEINEERFKE (ROS) =t v F ooy oz iy
322&, NO #EL FRXE2ZLE2HELTV32, NO BIMEIREYE LML
THEY2L ) ax v IMENEMRED NO JREE EA X8 2 2 & ClE Z IR & &, I
HA M LY ARIAI T 2 (K T & ¢ 2 nlfetEns 5 2 b2 (Figure 4-6), F7-. HEIEO &G
FED 108 LTSNS IMENEIERERE (X, S, mAfERRED L5 RAE, 4
YA G EAR, b L AIIA G D X o TR I N AR ARG ST
Wp12, S5 ECH L S0, Y a2 BN ERIIHEO K T ICH AT H 2 AlaetEss
H57z0, ) aVERAEIMEEREL WET 5 2 & TMENRERERE ORE X2 Q& L.

Z G IIIE L IR RI M DX T I B3 2 v[REE b ZE 2 b 5,
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cells (e.g., nitrotyrosine)
+Fatty acids
*Nucleic acids

—

Vascular 1 O);ldgtlon O'ZI

endothelial m *AMINO acids
v

Vascular

smooth Guanylate cyclase

muscle
cells ﬁ %
Vasodilation

Figure 4-6. U 2= v 2SMUEICHE % G 2 3 A 7 =2 & GRITSCIRZ20% b & 1 fk

1)

WHgE DR & R

FERANC B CRM I N L 2 I N 072 b DD 15 DT — X R —2 %
TEaic X 2 HIRZATo I F L 7= CERRER DIR)A & . MFETEIZA SR DA TH 5,

—7iC, MEDORAR L DT 55, &R SR THIHE L 723CHkD 13 & A &3 b FERE
DANATRAY A7 %Gt LM SNz, ITICRE R T — X BZAFTE Rh o 72 3CHRICD
WCEHAZTFI LV RCED LI LB TE o7z, 72, NMARIETOFEZED SD 23
WEIN T oI OWTiZ a2 7 v Av F 7y 708X 2RI L7 SD
DfEiZAXTF ) v AL 2o ZRE—RIICHC LN FIETIED 228, B
EE ORI N SD Tldh /o, IEMHEWHICRIT 2 2 LICHEET 248D 5, MA
T

ARSROTE Fa—ni3 2018 £ 8 A PROSPERO ~D 5§ % 58 T L 72729, w&#T



@ PRISMA 2020 75HH%4%, PRISMA-S® & s 57244 F T4 Vic—FHERLCZ T »nigh
DRBHL, oI, HELRFHMORAEZ FHIIREL Tk o722 25, K SR CTliie
LEZIZET VY ARROMIAZITA L T, 2T v AR X 3. GRADE 7 7 v —

F 075 ¥ DY) 5 FBE M L CREAIS 2 255 3

A Dot gEIA

RN =i

AR R CO A 27 F Y & ZORER, WGEHIIE FONIEHEE & iR L < Y a2 < 83T
KT 2EmAB RO N72d DD, JRRMIMAE N REEE U a <~V EIE L OfICHEERZAZITR
bNaholz, —HT, MIMEFICRELZAZTFY > AOMER, IGERIAMAE, JLRPImE
EHITHIATEL IR L TV a < v EIMFCHE R TR o, MERAESW AL TY ax

VBEAIHEIME, RRIIME DK T ICHRITH 2 T L3RRI Nz,
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£08E ZERMBEEICNT 2B

B8 =

ZEREIFIMBEE 23 &0 IR BB 13 MetS @ ) X 7 IR TH 2 & [FAIRFIC MetS O Tiitic» 2 2 BUEIR
ORI TH H 5, 2 BIBERIHILOME, B, WlERZs IR RS2 5 2, k2 maif
EZGIERI S Lo TE D15, 2 BIBERIG % T, 6 5 L MEED a2~ ho—
VIdHRe CEECH 5126, T4 BRL R b L 223 2 BIBEIRIGOFIED — K & E 2 b T h 127,
PIRLYE 2 B8 Ica D RAEOEBIHER X T 3128, EEIC, BERIE T 2w A IRHERE O
ANEDB Y avzL (HERLTHE LI WErEH 5%, 2, MiFEhd LM oY
IR VIRERSEGC L, 2 BEREICRET 2 Y X7 BME G & LB T v B & v S i
1800 2 RIS EE IC BT 2 MIHEO RIFRa v br— L LB L T 2 & ) R8s
mINTWD

b= b0 Z DRSO ZENERFIMEE I 5 2 2 B IC O W T OFHi 23 A 72 SR 28 (D
DIRE TN T84 1 50 b~ + OBHA IR R IBEE I 5 2. 2528 % 5 L, SRR L
P FEBHEFL ORICHEERAEDBAONA»r o7 L 2HE L TV EE, Y a VBN ER
P IC 5 2 252D W TiE 2 DD SR ABAFE R L T 5203, 22 RSk D BE M5
REDo722 4 RSO 7 — 2 AT TE b o 72 2 L2 BHICHIRE R MG T T
Wi otz, THH® SR T, MEOBEKIEMENKGED L {lEZ oo s v~ v/ u~ v R
FECHRE INAHRICIREI N T2 2 U7 7 R ICH W O N2 T — 2 R— 2 DH
D 2~4 LW Tnan o7z T e WM G | SCHRIRR OMERIEICERE R H 2 L E 2 b LT,

L7z T, KSR TiF, EBEZRELT, IVEL D15 07— 2= %fHH L TN

X FE L. ZD BT, Y a < vEHAZEERIEEIC 5 2 5 528 & Bs 1Pl 3 2
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ZEEHME LT,

B2 A%
1. Z'u b a— LB
1) v ra—n
ARFFED 7w b a—niE, 2018 4 6 H 28 HIcEftcBb 2 2T offfges (I 2-1)
DEED L CTHRAREZ Lz, AWFEIL. FAIE LT m b a— @l IcEfL 72,
2) 7ura—A~DT 7w ADAL, FiFES
AWFeo 7w b a—nix, FE~FSLECE AT IHIEELATEEDKO 1 207
oha—nE L THEEL, MRELZHHBT 2HTO 2018 4 7 A 19 Hic PROSPERO
(International prospective register of systematic reviews) ~DEFkHFEZ{T>72, 71 b

a2 — 13 2018 4F 8 H 8 Hic&fk., NfAx i (k&S CRD42018104595),

2. WO
1) WHEDR:
WHFE DR HLAE & 72 5 PICOS 13,5 2 T CRUE L 7o @ HEHE & FHIE H ASMRIBR & L.
LUF Dill ) BE L 72,

P (Participants) : SII#

18 L Lo

I (Intervention) : /A

Y ayeEUaBa o R (BIUEE IR D )
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C (Comparison) D XHE

VaxvezgEavillgmof I EI ) a <y SMEREOGEBRE M 2 HIT 2 2
&L T, A AAZITD RS

O (Outcome measurement) : 2-IEH

22 R LB i

S (Study design) : #f3ET ¥ £ v~

7 v X LLAATHEE HEGERER (RCT-P), ¥ 7 v & 2ALAGATREM HLEGASR (QRCT-P),
7 v X LALUATHER HLEEER (nonRCT-P), 7 v X ufb 7 v 24— =5k (RCT-C),
#o v XLt m 2t — =Bk (qRCT-C). T v X 2fL 7 m 2 F — 3 — Bk

(nonRCT-C)
2) W oRHE

FH2w, B2 U5, H2H (WHEOMEKILE) ICElfoNE L RRICERMR L 72,

FH2wE, B2 O5F). BI3HE WMEOMEK) ICilfoNE L RRICEMRL 72,

WrFEEIR D 75

FH2E, H2H 05, H4H WHREROTTE) ICiloNE & RERICEM L 72,

iEA2LS &)

F2E, H2H U5k, H5IH (WROEK) ICRBMONE & FRICHEMRL 72,
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7 — Z DO

F2E, H2H O7F). HeH (F—2oHhih) ICREEONAE & FRICERML 7,

k=n!

FFED %4 - (FREE O Rl

B2, H2H ORK. B 7H WHEOZLME - FEHEIEORHE) IcElElloNE &R

1) A27F VR

F2E, H2H U5k, H8IH (FROMA) ICiMONA & FRICHER L 7.

BRESHTE LT, LT D 6 2D F 7 70— TN % HRINCERE L 72,

@ RCT-P © &% filith L 7= figthir

@ Ml DORFFE L L TR IC Y v T A% 4 XK E OIFFER H - 285411k, Z Off
72 % B\ T DR

RO TR T T (F 7Y XV b x24Tzl

) 3=y o A O R CHEI L 7 iR

YV axy o ANHEDL T THE L 7= T

RSN OJEETH T RN (RFE R A & Z nASh)

72v LT D37 70— Tl % BRICEE L EfE L 72,

Q@ W @ @ ® ©

ABRSNINE OJEME <o I 7 i (2 TUBERRE & 2 nLish)
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EIE BR
1. CHkMesR
RO £ colfi® 7 v —F v — F TR L7z (Figure 5-1), 15 D57 — & _X— 2

DIRFRIC X o T S N7 k. Z O O 1EWRIEA S FE S = 3Cikld, BEEHE & A
T 3818 fiFE o7, 1 RAZ Y —=v 7 TlE, XD XA PAB X UOEE %R L#E
IEILHEIC AT B kB I L 72, M8, & b COBISRIFE oS, v PSR ERRE L
7eillf (in vitro 5B, in vivo i) SR, FERGBRESRIG R CRsUL AR T & e o
7Zbo, BEL TS b0FERE 82 AL, Ric 2 XA 27V —=v 7 Tk
DEX & MR L CHEEFEICAET 5 15 ffo>o872 7577 808283808890 2 I L 72, 15 FRD 9
b 13 M3 EE CcoME. 1 M HERECOWME™, 1A o TETOMESE o7, HiE
BB T EEOWEIC DV TIZ Google BHFR A L CHNA &R L 72 i L 72 15 f# 1.
NATAY 27 OFHMICHt L 72 (Table 5-1), %72, 104 (11 trial arms) Z A &7 F Y
v AICE® T (Table 5-2), RNTICHTE R T —ZBAFCTERP oL SMIA LT F Y v

RN E D 505 7= Table 5-3),
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Identification }

[

)

Eligibility Screening

Included

Records identified through Additional records
database searching identified through
(including duplicates) other sources
(n=3,811) (n=7)

Records screened by title and abstract
(n=3,818)

Full-text articles assessed for eligibility
(n=82)

Records excluded
(n=3,736)

Studies included in qualitative
synthesis
(n=15)

Full-text articles excluded,
with reasons (n = 67)

- Not relevant intervention
and/or comparison (n = 21)

- Not relevant outcome (n = 29)

- Not relevant study design (n = 17)

Studies included in quantitative
synthesis (meta-analysis)
(n = 10 including 11 trial arms)

Full-text articles excluded,
with reasons (n =5)

- No post-intervention data
in the control group (n=1)
- No data available (n = 4)

Figure 5-1. Flow diagram of the study selection process (Fasting blood glucose)
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Wr7e o Rtk

WA IC AL 72 3CHRIC D W T, DR % Table 5-2, Table 5-3 IC7R8 L 72,

MIEBERmE NGTE. v T, FV v, HR A 2720, KE, 1 FY 2,
E, 77vA, 22—V =V F, 47V, @EHE->7,

T I A v id, 10 ORffgEss 2 1579828386888 RCT-P, 3 2 DHFFE 77878 nonRCT-P,
1 255 RCT-C, 1 2 D785 nonRCT-C 72 - 7=,

SN 13, 5 2 DRFFE TR N7273708082 1 Dffffico vt IF~=F Vv I v —
THNRIZ STz Z DD 9 DDOWFETIE, MetS O A8, BIKRE - D A587483 T 5
MED AP, 2 BIBEFRIE D N55T58088 P30 R 72 5 7z

ARERRAIX, 9 DOWFESTE BISSNT b= MY TR, VaRvh T el
DY TYVAVFEZATOLOREHIN TV, 72, 2 DOfffFETY a v ZH/FMNL 7
B (TAARZY) =28 FaalL— %) pHINTHE, 3 DOWFETBOCTH~<
Va—ARFHEINT W, Zof, £ IFT4 b bR b b ABEAAEN vV
Ve AV a—RA, VYUY FRY V2 —XBRERfEHINATH,

Y a~yoEIUEIL.3DDWETEOTIIHE TN TE DL T Z DM DOWIZEIE 6~50 mg/

H o #ipH 72 - 72, EBEHARN X 2 8/ ~6 » A7 - 72,

R

WREFLHEIC AL 2 3CRRIC D W T, N4 TR Y X7 OFHillif B % Table 5-1 1278 L 7z,
L7 I58RD 5 B 13RS THAA TR WS N, 720 LHIREZHAEAA T2 1R
TREANA T ZAEHWE N, SffofHEmE Lz (1) 7vxafb, (2) Eifto .

(4) BBtk WhAE). (6) Fuy 77y roEl&, (7) Intention-to-treat T, (8)
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4.

IR G, (1) av 7747 v, (12) JHfio x4 Iv 7, csnT, Fobhk (8

LA b)) ook IR il A s S T w0 7

ARTFY R
1) &ftkcofibr

XHAMRR T L7z 15 D55 5 Miid A 27 F ) & R TR R T — 2 H3SCHRF I 5ok
AT o, BENICIE, WERHECTONABRD T — 258D 572028 1 w7, SCHk
FIc el F— 2B EHWINTORD > 72D 4 BB 57 b 5Dk IO
Tk, EFA—NTETLCT —ZOR KB L 2B T -2 2 AFT 2B TERdo
7o ZDD, TO5MERGIZ 10 TAXT F Y U A %{To77,

SCHkRER TRl L 723k 10 # (11 trial arms) 22 TEHED AT F ) v AOfER%E
Figure 5-2a 1783, BRSINE A D &EHZ 750 4, MR & e L T U o = v HEHE
CZEERIUBE I A T 3 2 i 23 [ & L7z (SMD = -0.15 [95% CI: -0.31, 0.00], p = 0.05),
B, 2 = 9% CTHEHETRVWEHER -7,

2) BEESHT

ST D5 R % Figure 5-2b~Figure5-2k IC/R 9™, HANCHE L 72 6 2D D 9 H 4
DEFEML T, . FRICHKE LT GRURSINE % 2 BRI E & 2 Lok e <4
72T REMEL 720 BRIGICH Y TAH A XK E OCIFIEREED 5 72720, 2 OWfFEE
PR COfITIZEIEL 72020 7eo £ 720 V) a2 R VBEUE OIEWRAE O Nixd o 72 kA H -
7oz, Vaxv o AHEDOLFETHEIL T S FhE L 72200 o 72,

W97 94 v 23 RCT-P @ 7# (8 trial arms) TA X T F U v A& EH L 7245HE, #5x
SINENBOEFHE 641 £C KMHREEL Hi L C ) 2~ VB ¢ 22 IE RIS i 23 F &

KT L CTwi (SMD = -0.21 [95% CI: -0.37, -0.06], p=0.008), 1> = 0% CEHE TR\ R
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17 572 (Figure 5-2b), RCT-P LA D 3 fi<id. SABESMEABD AT 109 4T,
SRR ) o= B ofIcEERZIIR S ind > 72 (SMD = 0.20 [95% CI: -0.18,
0.58], p=0.30) (Figure 5-2¢),

RER RS OFEUHM 2 8 M X WV BV SHRTA X T F U v 2 & EfE L 24558, RS
FENBDOAHT 421 4, REEL B L T Y 2~ v BRI MBEE 23K T 3 2
1235, 5 7 (SMD = -0.17 [95% CI: -0.36, 0.03], p= 0.09), 12 = 2% CEE T/ BE
P72 572 (Figure 5-2g), 1HEUHARIA 8 JEMLAT D 5 ff (6 trial arms) Tix. REESIME
NBDEFF329 4T, MR L ) a = v EIE L OfICHEARZIRS Lisd o 72 (SMD
=-0.14 [95% CI: -0.43, 0.16], p= 0.35) (Figure 5-2f),

RSB OBHESMERERAD ARTAXTFY v A2 FEML iR, REESME A
DEEHT 341 40, NIREEL HEE L T Y 3~ B C 22 AR MBS A3 T 3 2 {23 R
b7z (SMD = -0.22 [95% CI: -0.44, 0.00], p=0.05), I* = 0% CHE ThWVEEHEZ -
7= (Figure 5-2h), {@FEZR AL (BERHREE T2 A) @ 6w (7 trial arms) T, iz
& N DAFHL 409 4T, WL Y a < vBIH L oIcEEREZ IR bR b o7k

(SMD = -0.11 [95% CI: -0.34, 0.12], p=0.36) (Figure 5-2i),

RSN E DJENEA 2 BIBERIRH O 2 fiCTA 2T F ) v 2 %K L 4%, RS g
ANBDEFHT 152 4T, MREEE Bk LT Y 3~ iBHEEC 2 ISR MBS 25 B I T L
T\ 72 (SMD = -0.37 [95% CI: -0.69, -0.05], p=0.02) , 1> = 0% CEHE TR WVEREMW -
7= (Figure 5-2j), $ERIEELASLD 8 (9 trial arms) Tt HERSINE A D AEF 598
fc, MEREE ) axVBERE L OMICEREREIIR bR o7 (SMD = -0.10 [95%
CI: -0.27, 0.08], p=0.28) (Figure 5-2k).

AR MOEERY TV X v+ 24 7L LA & ol 72T (Figure 5-2d,e) Tl

AREE U a~vERE e ORICEEREZRR oL d o 7,
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HERN A 7 A
SCHRkER SR O L 725Gk 10 # (11 trial arms) 1€ X % 7 7 v 271 v b % Figure 5-3

RS, 77 v ANTay b OWFRED S RN 7 23N W L 2RB I Nz,
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(@)

(b)

(©)

(d)

Allincluded studies

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Olfer'ev 2004 -16.2 516 20 18 49 15 52% -0.35[-1.02,0.33] 2004 B
Engelhard 2006 36 135 31 01 127 il 9.0% 0.28[-0.22,0.78) 2006 T
Devaraj 2008 -22 1286 59 44 8.6 18 8.0% -0.55[1.09,-0.02] 2008 I
Thies 2012 036 97 68 -054 119 76 18.8% 0.08 [-0.25,0.41] 2012 -+
Zeng 2013 -26.84 3882 58 -1207 3829 59 156% -0.38(-0.75,-0.01] 2013 -
Tsitsimpikou 2014 -6 408 15 -4 50 12 41% -0.04 [[0.80,0.72] 2014 I
Deplanque 2016 -1 7 75 0 7 71 19.0% -0.14[-0.47,0.18) 2016 T
Nishimura 2019 07 43 49 04 45 43 1356% -0.25[-0.65,0.15] 2019 -
Chermyshova 2019 432 1144 10 108 1087 10 31% 0.28[-0.60,1.16] 2019 A ma—
Takagi 2020 (Low lutein arm) -1 1054 5 6.6 93 5 1.4% -0.69 [-1.99,0.61) 2020 —
Takagi 2020 (High lutein arm) -4.7 1009 7 -0.7 583 7 21% -0.45[-1.52,0.61] 2020 —
Total (95% CI) 397 353 100.0% -0.15[-0.31, 0.00]) L
Heterogeneity: Tau®= 0.01; Chi*= 10.98, df= 10 (P = 0.36); F= 9% i + 3 ; 3
Testfor overall effect 2= 1.83 (P=0.05) Favours [experimental] Favours [control]
RCT-P
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Qlfer'ev 2004 -16.2 516 20 18 49 15 55% -0.35[1.02,0.33] 2004 R
Devaraj 2008 -22 126 59 44 86 18 88% -0.55-1.09,-0.02] 2008
Thies 2012 036 97 68 -054 118 76 235% 0.08 [-0.25,0.41] 2012 -
Zeng 2013 -26.84 38.82 58 -12.07 38.29 59 18.8% -0.38 [-0.75,-0.01] 2013 ——
Deplanque 2016 -1 7 75 0 7 71 238% -0.14[-0.47,0.18) 2016 -
Nishimura 2019 0.7 43 49 04 45 43 158% -0.25[-0.65,0.15] 2019 -
Takagi 2020 (High lutein arm) -4.7 10.09 7 -07 583 722% -0.45[-1.52,0.61] 2020 .
Takagi 2020 (Low lutein arm) -1 1054 5 6.6 93 5 1.5% -0.69 [-1.99,0.61) 2020 —
Total (95% CI) 341 300 100.0% -0.21 [-0.37, -0.06] *
Heterogeneity: Tau®= 0.00; Chi*= 6.56, df= 7 (P = 0.48); F= 0% ! '2 } J

Test for overall effect Z= 2.64 (P = 0.008)

i

(=1
S

2
Favours [experimental] Favours [control]

Not RCT-P
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
Engelhard 2006 36 135 31 -01 127 31 56.9% 0.28[-0.22,0.78] 2006 T
Tsitsimpikou 2014 -6 408 15 -4 50 12 247% -0.04 [-0.80,0.72] 2014 —_—
Chernyshova 2019 432 11.44 10 1.08 1087 10 18.3% 0.28[-0.60,1.16] 2019 e
Total (95% CI) 56 53 100.0% 0.20 [-0.18, 0.58] ?
Heterogeneity: Tau®= 0.00; Chi*=0.52, df=2 (P=0.77), F=0% ':4 '2 ) t 4=
Testfor overall effect Z=1.03 (P =0.30) Favours [experimental] Favours [control]
Supplement-type test foods
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
QOlfer'ev 2004 -16.2 516 20 1.8 49 15  90% -0.35[1.02,0.33] 2004 —
Engelhard 2006 36 135 3N =01 127 31 139% 0.28[0.22,0.78] 2006 T
Devaraj 2008 -22 126 59 44 BB 18 127% -0.551.09,-0.02] 2008 —
Thies 2012 0.36 97 68 -054 119 76 222% 0.08[0.25,041] 2012 -
Zeng 2013 -26.84 38.82 58 -12.07 38.29 59 199% -0.38 [0.75,-0.01] 2013 -
Deplangue 2016 -1 7 75 0 7T 223% -0.14 [-0.47,0.18] 2016 —sr
Total (95% CI) 3 270 100.0% -0.15[-0.38, 0.08] .l
Heterogeneity: Tau®= 0.03; Chi*= 8.77,dl= 5 (P = 0.12); F= 43% {4 .2 5 t 41

Test for overall effect Z=1.30(P=0.19)

Figure 5-2. (continued on next page)
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(e) Not supplement-type test foods

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Tsitsimpikou 2014 -6 408 15 -4 50 12 16.0% -0.04 [-0.80,0.72] 2014 —
Nishimura 2019 -0.7 43 49 04 45 49 58.5% -0.25[-0.65,015] 2018 —
Chernyshova 2019 432 11.44 10 1.08 1087 10 11.9% 0.28[-0.60,1.16] 2019 B R
Takagi 2020 (Low lutein arm) -1 1054 5 66 93 5 55% -0.69[-1.99,0.61] 2020 E—
Takagi 2020 (High lutein arm) -47 10.08 7 07 583 7 81% -0.45[1.52,061] 2020 _—T
Total (95% CI) 86 83 100.0% -0.19 [-0.50, 0.11] q
Heterogeneity: Tau®= 0.00; Chi*= 211, df= 4 (P=0.71), F=0% 5_4 52 3 5 4‘.
Testfor overall effect Z=1.25 (P = 0.21) Favours [experimental] Favours [control]
(f) Intake period < 8 weeks
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Engelhard 2006 36 135 31 -01 127 3 225% 0.28[-0.22,0.78] 20086
Devaraj 2008 -22 1286 59 44 86 18 20.5% -0.55[1.09,-0.02] 2008
Deplanque 2016 -1 7T 75 0 701 359% -0.14[-0.47,018] 2016
Chernyshova 2019 432 1144 10 108 1087 10 95% 0.28[-0.60,1.16] 2019 B e
Takagi 2020 (Low lutein arm) -1 1054 5 6.6 93 5 48% -0.69[-1.99,061] 2020 —
Takagi 2020 (High lutein arm) -4.7 1009 7 -07 583 7 68% -0.45[-1.52,061] 2020 e
Total (95% CI) 187 142 100.0% -0.14[-0.43,0.16] q
Heterogeneity: Tau*= 0.04; Chi*= 6.86, df= 5 (P = 0.23); F= 27% 5 1 3 1 r
Testfor overall effect Z= 0.93 (P = 0.35) Favours [experimental] Favours [control]
(g) Intake period > 8 weeks
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Olfer'ev 2004 -16.2 516 20 18 49 15 82% -0.35[-1.02,0.33) 2004 i
Thies 2012 0.36 97 68 -054 118 76 342% 0.08 [[0.25,0.41] 2012 -
Zeng 2013 -26.84 3882 58 -12.07 38.29 59 27.6% -0.38[-0.75,-0.01] 2013 —=
Tsitsimpikou 2014 -6 408 15 -4 50 12 65% -0.04 [-0.80,0.72) 2014 e
Nishimura 2019 07 43 49 04 45 49 234% -0.25[-0.65,0.15) 2019 i
Total (95% CI) 210 211 100.0% -0.17 [-0.36, 0.03] .l
Heterogeneity: Tau*= 0.00; Chi*= 4.07, df= 4 (P = 0.40), F= 2% 4‘4 =2 5 9'_» 4:
Testfor overall effect Z=1.68 (P = 0.09) Favours [experimental] Favours [control)
(h) Healthy subjects
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Rand 95% Cl Year IV, Rand 95% CI
Devaraj 2008 -22 126 59 44 86 18 17.0% -0.55[-1.09,-0.02) 2008
Deplanque 2016 -1 7 75 0 7 71 46.0% -0.14 [-0.47,0.18] 2016
MNighimura 2019 -0.7 43 49 0.4 45 49 30.8% -0.25[-0.65,0.15] 2019 — -
Chernyshova 2019 432 1144 10 1.08 1087 10 6.3% 0.28 [-0.60,1.16] 2019 e
Total (95% CI) 193 148 100.0% -0.22 [-0.44, 0.00] L 4
Heterogeneity: Tau®= 0.00; Chi*= 2.95, df= 3 (P = 0.40); F= 0% 1.4 -2 t 4=
Testfor overall effect Z=1.94 (P = 0.05) Favours [experimental] Favours [control]
(i) Not healthy subjects
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Olfer'ev 2004 -16.2 516 20 1.8 49 15 10.3% -0.35-1.02,0.33] 2004 B
Engelhard 2006 36 135 31 01 127 31 169% 0.28-0.22,0.78] 2006 T™
Thies 2012 0.36 9.7 68 -054 119 76 30.4% 0.08[0.25041] 2012 -
Zeng 2013 -26.84 38.82 58 -12.07 38.29 59 265% -0.38 [-0.75,-0.01] 2013 —=—
Tsitsimpikou 2014 -6 408 15 -4 50 12 B4% -0.04 -0.80,0.72] 2014 T
Takagi 2020 (Low lutein arm) -1 1054 5 66 93 5 31% -0.691.99,061] 2020 —
Takagi 2020 (High lutein arm) -4.7 1008 7 -0.7 583 7 45% -0.45[1.52,061] 2020 —
Total (95% CI) 204 205 100.0% -0.11[-0.34,0.12]

Heterogeneity: Tau*= 0.02; Chi*=7.41, df=6 (P=0.28), F=19%
Test for overall effect: Z= 0.92 (P = 0.36)

Figure 5-2. (continued on next page)
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(j) Diabetes mellitus subjects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Olfer'ev 2004 162 516 20 1.8 43 15 227% -0.35[-1.02,0.33] 2004 —
Zeng 2013 -26.84 3882 58 -1207 3829 59 77.3% -0.38[-0.75,-0.01] 2013 E
Total (95% Cl) 78 74 100.0%  -0.37 [-0.69, -0.05) <&
Heterogeneity: Tau*= 0.00; Chi*= 0.01, df=1 (P = 0.93), F= 0% " b 3 7

Test for overall effect Z=2.27 (F = 0.02) Favours [experimental] Favours [control]

(k) Not diabetes mellitus subjects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Engelhard 2006 36 135 31 -01 127 3 11.3% 0.28[-0.22,0.78] 2006 T
Devaraj 2008 -22 126 59 44 8B 18 10.0% -0.55 1.09,-0.02] 2008
Thies 2012 036 97 68 -054 119 76 239% 0.08[-0.25,0.41] 2012 o
Tsitsimpikou 2014 -6 408 15 -4 50 12 52% -0.04 [-0.80,0.72] 2014 T
Deplangue 2016 -1 775 0 70T 242% -0.14[-0.47,0.18] 2016 —-r
Chernyshova 2019 432 1144 10 1.08 1087 10 39% 0.28-0.60,1.16] 2019 B —
Nishimura 2019 -07 43 43 04 45 49 171% -0.25[-0.65,0.15] 2018 T
Takagi 2020 (High lutein arm) -4.7 10.09 7 -07 583 7027% -0.45[-1.52,0.61] 2020 —_—T
Takagi 2020 (Low lutein arm) -1 1054 5 66 93 5 18% -0.69 [-1.99,0.61] 2020 —
Total (95% CI) 319 279 100.0% -0.10 [-0.27,0.08] q
Heterogeneity Tau*= 0.01; Chi*= 8,68, df= 8 (P=0.37); F=8% l_‘ 52 1 5 r\

Testfor overall effect Z=1.08 (P = 0.26) Favours [experimental] Favours [control]

Figure 5-2. Meta-analysis and subgroup meta-analyses of the effects of lycopene on fasting blood
glucose: (a) all included studies (» = 11 trial arms), (b) RCT-P (n = 8 trial arms), (¢) not RCT-P (n =3
studies), (d) supplement-type test foods (n = 6 studies), (e) not supplement-type test foods (n = 5 trial
arms), (f) intake period < 8 weeks (n = 6 trial arms), (g) intake period > 8 weeks (n = 5 studies), (h)
healthy subjects (n = 4 studies), (i) not healthy subjects (# = 7 trial arms), (j) diabetes mellitus subjects
(n = 2 studies), and (k) not diabetes mellitus subjects (# = 9 trial arms). The green squares represent the
standardized mean difference in each study. The black diamonds represent the pooled effects in each
meta-analysis. RCT-P, randomized controlled parallel trial; Std., standardized; SD, standard deviation;
IV, inverse variance; CI, confidence interval.
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Figure 5-3. Funnel plot of studies included in the meta-analysis on fasting blood glucose (n =11 trial
arms). The vertical solid line represents the pooled effect size, and the dashed lines represent the 95%
confidence interval. SMD, standardized mean difference; SE, standard error.
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1.

72 [ IR 16 1 03 5 A sh ik

SCHkR SR TRl L 72 3CHk 10 # (11 trial arms) 22 CTED A X TF U v 2T, MR
LHEEL CY o< R C R IMBEEAME T 3 2 M oz, 72, 2 BUBERA
BHICREL7ZAXTF Y v ATiE, MBI L TV o~ v EEHE e 2R E 2 H
BIETFL Tz, ZhFTic) a2y oENAZEEREEIC 5 X 5 5228 0 3l % 52
7 HEATHIFE D SR 13 & 2 ASFHMifE STt S Tk & 374, ZEERAIEEIC T 32 V) a2~
YORMEER R L 7ZDIIAR SRIBRHIDTTH 5,

KSR TIE, SHEEREET, 15 DF — 2~ — R & L CHIRN 2 SRR % i L
7oA, PEEECOMET L v o TEETOMES LML T2 2 L3 TE 2, T b DOIHRIE
HRREDOANA TRAY 27 TH Y| MhOFEFEORSE & I L THREAA T AY 27 23E 0
L) L35, PEFECTOWE X, 2 PR E ZNRIC) a vy Ter (U
v 30mg/H) & 6 » HRHEIE & 7258 T, U a~<VEIGET & L T Y 2 < /8
% CEERIMEE O A B A T SWE I T, vy TETORE L. 2 BBERNE %
RIS b~ Ml 7w (D a~<y 30 mg/H) % 12 ERHBE S 2 723 B, iR
L) a BN L CHEERIHECEEREZIRoNEro72b 0D, ) a~ viBHHE
TORTEINEF LY D REP oL LBWMEINT VA, b OIFRIZE TS
D SRBMANT I EEINTESL T, A SR TlIINs OFEE BRI L A 2 75

ALEDDL L THHOMAEFR 2 LR TELLEZLND, — /T, A SR T3k
fTWED SRBICEEN D 1 DO %, BREREICEEL 2w (K 7=/ —vziife
L7z~ b a—REWHD P~ PP a—REDHIKELTW5) &I BEEBTERIL T

W5, DX D7 SR [ETOERMHERDIE W 13 SCRRIR TR 5 7 D IE 2 SR D @ L HE D
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PVERBIGERL T b0 LEZ 6L 720, AMSTAR2!97% & OFHifi> — L% v C
% SR OF7 ki 7 E 2 R CEHli S 2 2 A E L v,

A SR T, 4 DDOHFRE L ZIBEDHT & 1 DOBEBHRE L ZEE T2 EfL 72, %
DGR, T4 v % RCT-P IKIRE LA X T F ) v A, WBESNE % 2 BBEREE
ICRREL 72 A 27 F U v 2T, WHEREE iR L TV 2~ B c 2 IERIEiE o A & 7
K2R 5472, RCT-P /AR ICH VW TRDEDEWIIE T4 v Th s L EbnT
F Y10 5z QRCT-P % nonRCT-P 13 RCT-P & H# L CHERI 72 S A TR R 27 % HA
TV AR E IR T ¥4 v TH 5, A SR T, AXEEHRTOAXTF I v R
T3 Y a < vHRUC X 2 IR E O (X MR L 2> 7 o o TuZr 23, RCT-P I fRAE L
e AXTF ) ATIRY a~ERUC X 2 =ERIMEEO A ERE T AR LT, Z
D7, SHREADE RCT-P O 1 XIFEAERT 2 2 & T, AR A TOMTCTDH
FERETVRAEONE XH5ICHRE0d Litkny,

2 BUBEFRIRF ICIRE L7z A 2 7 F Y v 2T Y a<=vERUC X 3 ZEZRF (G O A & 2o K
THRLNEZbOD, 2 BIERFELINTCOA 2T F I v ATREREREZIZRONA Do
Teo XD, 2 BIPERIFH 72 L OIMFEED 2 v F v — A8 IREETH 2 NicHf L To
Fs, Y A vBRAEERIEEOR T ICHTH 2 L BRI Nz, b, K SR
TAZXTFY 2 Eo Tz 10 i <id, SRR EIHT O 2 MR MO a3, 2 B
A% T 161.7 mg/dL. 2 RUBERRIG# LASLC 93.4 mg/dL &\ 5 X S ICKE  Big o> Tz,
BHOBEGEE TR, FHCH 7Y A v b 2 A TS OB E v 2 55 I HAEER 5
B D B % BT 72 N IR R R T 2 C L3 L < BREEVERE 50 LISk o i o
FENRKREL > TLEI MRS D 2, L Ladb, AXTFI) L RCEDT 2 HifE
JRIGE OSCERClE. b~ Ml A T8 ) axy AT eATERwLNTEY W

NOF TV AV FRATORHBEMT 572, U axv DKy D& % eI HiRT 5
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ZEETEROVDY, ZNOLDEEIINI o dbDeEZ LN, -, 2 BBERFEE %
WRE LGB TH o722 b, ABIIHP OEROFEICOWTLET 2 4HLEDH
5, ARTFY v RICED - 2 BIBERIFE O Sk < IR b b RS S T 7z
boD, MUEREL U 2~ AU L b I EBRBRAGRTIC LTS & d 7z FE o il A3 SR T 4
I 7z o THEBE I LT 72 2 &880 ITHRRE S U a < VR & CiaBRIlic #1372 5
22 Ph b, WHEOHEII NI olzbDE X LT,

PlEX Y, BECMEEDO 2 v Fr— A Z2fTo T3 X9 R Ab &0 T, EMERFMEE
DE AT LT, Y a= v BRGZEERIEEOK T ICERTH 5 2 L AARBI NI,
L L2, KSR TIEART F U v RICED T 2 TIFEIRIFH D SCHRAS 2 Hi™e8 D & &
Tpotzl &, ITICBERT —EABAFTERDP o7t WIHEHTALZTF IV ADD
BRAL L 72 SCHk o i 2 BUBEPRIEE 2 R & L7230k 2 @& g hcnwa o b, Y

IR VEBNOEYMEEHEIC L T 20IcEH R 2 1 Xt 0EErIEE NS,

MIRBEEBEINE A=A L

2 BUBERRE ICPRE L 72 2 2 7 F U+ 2Tk, SMD = -0.37 [95% CI: -0.69, -0.05] & >
5HERT oA, THIF T ICT B & -15.25 [95% CI: -28.15, -2.35] mg/dL & \» 5 #55R
TH Y AR OBIAM G £ 2 Ao ZEIERFIIEE O 9.4% 1Y 3 2, Gao b,
AT ) A FEIREIRERBRO YV 2 7 & OBE% 3 5 720 IHEWIIZE 21T\, U 2
~ v ABEL & ZE ARG & ORI & OB S 2 2 &, UV a < VEE 1 mg HZ 5 L%
MERFIMAEE DS 0.09 mg/dL K N2 &) 2 & 2WMELTWBEBY, Y o= EELE 2GR
MAEET & OBFEAR I N T2 b DD, S INE PR T F 1 v DiEVHA L, Gao
b OWERE R LA SR OWFERER & A Hidic i 2 2 L 3L v, P~ P D WD
D ORMD, 2 BIFERIE I B CEERIMEEOE T EH 2R3 2 L AmEIN TV S
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Shabani &%, =¥ =7 OBENHAEERIMEEEZET I ¢ 2 2 &, Z OREED-10.90
[95% CI: -16.40, -5.40] mg/dL T& % Z & % SR T#E L T 515, %72, Suksomboon
53, 7 v TOEMAZEMERMEEZ KT 25 2 & 2 DR ES-21.06 [95% CI: -42.3,
0.00] mg/dL TH 2% Z &% SR THEL TWBEB6, Lz->T, Va<xvoiEiui, =v
=77 vz OER L FEREOEERIMEEE TER 2> 2 L3 lifrE ., Chboof
e A EDETHEHINT 2 2L Tl ReEFERMEEO 2 e -3 TE 2 K51k
ZHREEDRE 2 b D, T2, SHRINTNOBMOMER L, AMLOMAEOREREE
BHfEIC T 2 e TcE B e, 2 BIRRIEE DS 0o 2B O BAERICHY A s EToh

DReFTWIREIICR 2 EEZ LD,

IR MBI 2R T IR 3 AN =X LD 12 LT, 774 KHA b A4 v Oy
DE Z b b, Takahashi &3 in vitro AT a~vofR#HWDo 1 2TH 3
Apo-12’-lycopenal 23 PPARy %iHTEAL LIGHHIE ML 2 RiEST 2 2 & 7T 4 KA 7 F v
WA VA VRIS X 2 v a -2 AL 2 TUET 2 L xHEL TV, 7
T A RA 7 F v IFPEIREEL, FOREIRIE, PULRIEZR EoER 2 R b i B 5 2 fad
EUET L LIS TW A%, Hashimoto &%, 7 v FEFHWTY a =y 2HEREIC
52 28R, Y axVBIDMEL 75 viBE 2 ERIEZ2E, ZRICE-T
AVvR) VIEEZEEED 5 2 L CIREREZSET 52 2 L 2ME L Tw31%, Lo T,
NI E iz ) axve, RNTELRY arvofR@Es, 771827 FveL
TFVREDTF 4R A P HA VvOPMICES LT3 — 2 R# & kET 5 A REMA
EzibNnb, 72, VaxvofiBUtEROEEES I hTw2, Yin b3, HERE
ETAT v P ERCTHEIZ TV, ) a2 VB ZEIERMEE 2 KN &2 % 2 & LDL-c
DAL EWHI T2 2T/ a—2RBELEL TV LAMRENELRH 2 L2 REL T 5

138, Zheng b HHIRIFET V7 v b 2 CEHERZ TV, ) 2 < VB HRRE IC 22
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DIFEEED SD BE I N T Al o LRI WTlE, 2727V v F 7y 708 %
FAowCTEH L SD ofiz A 27 F Y v RIfER L7z, Zd—MIcAHwb 2 FiET
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BPLTE COARWESEH 5, S HI1C, HERFHEEEEZ FATRE L T o722 &2
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BLE MWREZRETL2OICHELERE

R Cld, 7= & FEPFES, MR ERRRE . i HDL-c BE. IWHEIIME. SRR
M. ZeIEIMBEEIC B S 3 SR ZFEMi L 72, WFhDD SR THAA 72 Y 27 O3 % 4T - 7=
XHkIEEDHDET 25T, DI H 19T axvVBIRENTHRINLTE D, 6~75 mg/HD
P GUREROIBENRY 7 ) A v+ 24 TOREIE 6~75 mg/HOEH, 7V AV &4
F LN DI 7~53.82 mg/HO#EIH) 77572, 512, 2D 19D 5 b 16 #iss 30 mg/H
IToBINECilliZiT-> Tk Y, 30 mg/HZ#kx 2 HBIE ORI 3H MDA o7z, &
oo WINHD SR TRAEXTF Y L RICEDLEHNCIRET 2 L HbET 20 fic, 205 H
17 fwmc) axvENESTEHINTEY, UV a=vEIUEIX 6~53.82 mg/HOHBH GAUER
DEREDS S 7Y A v b &2 4 TDOREIE 6~30 mg/HOHPH, 7V A v+ 24 TSN
1% 7~53.82 mg/ HDHiP) 72o7-, THic, T 17D 5 B 15 2% 30 mg/HLLT 0EAUE
T2 fToCH Y., 30mg/HZBZ 2 BHEOREIT 2 fi™S DMz T,

FH2ETHm LY TR FEABEFZICH LT, BREMOBETHTLXAXTF Y v 2OHE
25, 10~15mg/HCHIRERIET 2 L £ 2 bz, — T, AFETIE, U a~<vHIER
WEINTARLEAEENTEY, VavENEOLHETHEIL XX T F ) v 2247
ST Ko/, FEIEPOLESE T U2, MH HDL-c BEE, IEHME. 46
R, 2RI ER R 0 L TR R 2 BT 2 Dic B ) a~ v ENEZHEET 2 <
LIEFEEL W, L2 L, Edlo X 5, AW O SCHBER Tl L 7230k 0 % < 12 30 mg/HEULT

DEME TR ZITo T z®, 30 mg/HUT CHRBWFHFTE 2 b0 LRI NG,
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E o ENF AT SICERPE LD O NTVwE, INbick s, TWHOLMPREEIC
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GEINDETHNIEIRT - TIF 2 ED Y arviiechsrEbhsc e, 37U X
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TWRY aRVIFEIC R 572 & WHFEFITIZ, P= by a— 2B E IO T2 b 3ERE
Y axVIUESH SN2 2 L BAHE I NTH B2, T2, KffFEowFhro SR T4
T A Y A7 Ol & AT o 72 3CHk 25 fR O #FETld, Y 2 R VBRUC X o TEEAEERRIFH
L7z & OE I3MED 5 72,

L7zdoC, dEoRMEECT, @FEOHMAOBINE THILL., VaxvEIICOWTLS
HomcoBRIFIChndboLELZONSE, LBOEY, AfFFETERLEY a XV oiE
X 30 mg/HUTOEIECIFFCE 2 b0 e R I N2, HlxiF, HilRDO F~< Y2 —R1C
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HEORM» LI T 28 CXRICHREZFCE2b0eFEZLNE, TV XV
MZOWTIHERD T TR VERT D & D EFHEIUC A 5 2w X ) ITEE T 2 BEDRH 5 25,
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pZliImvweBbnd 7Y AV FCHEINT 2 2L HERKED 1 5TH 223 K iciRH,
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E1ET I
MetS DHFEDOBNNIH R ZMEE 2> TH Y, HRICHEWTDH 40~7T4EDEB L Z 3 A
2 1 A23, MetS 235 BEb N2, b L ETPHEELEAONIHELHEI N TS, MetS
TRIE T 5 EEHRGREICEDR > T D PP EETH Y, HEEFORICESICHY A
NDZLHRTELMERTHITENLEENS, RIIFETIE. A2TFYV P RX%2ET SR ICX-
T, U axv oD MetS OMEEICHWONE N[ d~—Hh—ICh5 2 2528 % 7 L 72,
F2Ecit, VIR MEBRICNT 2 GRMEIC O VTR L 72, BRI I AT 2 SRS
4 f (5 trial arms) T, 2THREO AL TRV 27 LS, 2 b OSCHT R
2T F Vv RETo MR, RBESMEABOEFH 134 4 C, ML IRLTY axvE
U cv =2 F AR ERICE T L Tz (SMD = -0.36 [95% CI: -0.70, -0.01], p=0.04),
ZOMERIIEEICT 5 & -3.27 [95% CL: -6.19,-0.34] cm 72572, 77 Y AATH Y Fh b
HIRSA 7 2N E W R I N Tz, BEDHT Ik, RBREROTBERY 7Y A v b 24
7D 2w 2~ HEE 2 10 mg/H. 15 mg/H) 35 £ & O B HUHR 23 4 [ X 0 K 4 trial
arms (FEBEUARIZ»FND M) CTEMLAZAXTFY v 2T, MEHEL ERL T axy
BEH Ty =X PEABZRIAEREIET LTz, MEX Y, Vaxvoi sy = x b JEFHFE
DIKTICENTH B EHBRBINT, 72, Va=v%k 10~15mg/H., 8HMEHRT 2 L
Ty LR PREAFFEORTHAFCE 2 E2 Nk, VaxvBIRY R FEHFERICEZ 2
w8 % SR TR L 7256 TR 13 72 Kl O R 2 7R L 72,
3 F T, M R, M HDL-c RS IS5 2 B2 Ic 0w Tl L 72, 8%

6
HHEICHET B OCHRD 22 il S v, 19 RSP R D, 2iRAME ., TR oS T R ) R
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LYW I NIz, T2 BAFTE b oz 6fMERE, 1I6MMEAXTF Y v RIfEL 7, M
e PEARIGIRE 12, 154 (17 trial arms) TA X7 F U & X %47 o =458, SEBRSmE Ao
ARl 996 4 T A EREL ) a xR VEBIUF E THEZEIIA S ik 5 72 (SMD = -0.01 [95% CI:
-0.14, 0.12], p=0.86), 77 VA7 By B OLHRANA TRIZNI W EBRBEI N, F
7os WITNOEESTICE W TOHEEZEIRRS kD o 72, 4 HDL-c #£1%, 15 ffi (18 trial
arms) CTA X T F Vv 2A%AT o 7oA. SRSINE N O EEHE 923 4C. WL I L <
Y a < EIEE T HDL-c EAEEIC LS LTz (SMD = 0.22 [95% CI: 0.03, 0.41], p
=0.03), ZOMERITFEEICT S & 2.03[95% CIL: 0.11,3.95] mg/dL 72> 7z, 77 v F A7
2y b bR T RN W ERRB I N, BRESHT TR, IRT A v 37 v XL
(LA TRER LLGERBR LA © 5 f. BRERS NG OB MEAER 2 35 A D 12 trial arms THEIE L
TARTF YL ZT, WEEEE KL T ) o< Bt HDL-c IBERHEICER LT
Wiz, BLEX Y U a BRI ERIREIC S 2 2B NI weE b, T
T, YV a~xvoElsifdt HDL-c IRED EFICHRTH S Z oink I i, £z, Ifiih
HDL-c iREMEG NS LTDIT 28 a X VEHRORRBE N L3RRI N, YV axvil
s HDL-c BB o F & A ERERZ R T & 2 L7z SRIZThE TICEL A5 T
IZE)A VST R IC X > THIR ORI R &R L 725,

554 ik, WHRHAIME., JRREAME I3 2 BRIE I D v CRE L 72, SBRgEHEIC A 8
% 3CHRAS 11 fafh v, 9RO IRE D, 2fRMEV AL T RAY 27 LTI T, T — 2208
AFTELh o7 3MERE 8MHEAXTF ) v 2RI L 72 IHFIATILE 1% 8 ## (9 trial arms)
TARTF Y ¥ A%ATo A5 R. WBRSIN#E N O EFHE 612 T, MEEHE L V) a2~ HHH
LTHEEIIR LN o7 (SMD = -0.26 [95% CI: -0.56, 0.03], p= 0.08), 77 VAL 7
2y bR T RN EBRB I N, BRESHT T, FRT A VT v &L

{LACATHER HLBGEABR LS D 3 M. SERSINE DIEIEL TN 263 2 AD 5 trial arms, HHEICEK

110



E L 7= RS INE O IR TESEIMEE @ 3 trial arms TEMEL 72 A X 7 F U & 2T, W HREE & g
L CY a2~ BRHECIEE T 25 B I T LT 72, BIUEH © 3 trial arms THEMi L 72 2
27 F V) AT SMD =-0.82 [95% CI: -1.34, -0.30], p=0.002 T, Z ORI FEEICT
% L -8.91[95% CI: -12.39, -5.44] mmHg 72 - 7=, $RERMAME (X, 7 (8 trial arms) TX X 7T
F UV R BT o MER, BSME A OGGEHE 496 <, WHEEEL YV a xR THE
ZIER SN o7 (SMD =0.01[95% CI: -0.24,0.25], p=0.94), 77 v FA 70 Y kb
HIRoN A 7 23N E D 2 & AIRB S N7z, BEEDHT Tk, FRICHKE L 23RBS g o @ tkss
I EF @ 3 trial arms THEEL 72 A X T F V) > AT, (A& B L TV 2= VIR
HWIMEAHE I T LTz (SMD = -0.35 [95% CI: -0.68, -0.02], p = 0.04), Z OXhHEE IR
F¥FEICT B & -2.71 [95% CI: -5.14, -0.28] mmHg 72 5 7z, LB X Y L MEZ FE W AISH LT,
Y 3 X ERDEEIAINE, JRRAMEOK T ICHERITH 5 C L BIRB I L7z,

55 FECIX. ZEREREIUBEAE 1< O6 3 2 E M & B L 7. EASIRHEIC BB B SCRkAY 15 Hdth
M, I3RSHFRED, 1HRMEL, TIRBE AL T RY 27 LI N, 7T—2BA
FTERdo7-5mEKRE, 104 (11 trial arms) 2 A X7 F Vv it L 7z, b o3k
TRARXT F ) A%fT o7z fGR. RS INEABOEEHL 750 4T, WHEfEL kL CTVY a2
v BHGHE IR RIMAEE MK T 3 2 M2 A o/ (SMD = -0.15 [95% CI: -0.31, 0.00], p =
0.05), 77 VAN 7By FBLHRAA T ZI/NE W EDIRBE NI, BESH CIE, TR
FHA VBT v X AT R O 8 trial arms, FHRICHKE L 2RSS NE O JBIEA 2
RUBEFRIRE D 2 fCEML 72 A 2 T7F V) & 2T, IR L i LT ) == v 22 gk
BEEHEEIRT LT/, 2 BIERRINE D 2 CRML 2 A X7 F Y » 2 TlE SMD = -0.37
[95% CI: -0.69, -0.05], p = 0.02 T, ZOZEEIZFIEICT % &-15.25 [95% CI: -28.15,
-2.35] mg/dL 7257z, MU EX V. U a2~y oEBEAZEERIEEOIK T ICHERTH 2 nRgtED

REN, R 2 BBERIRE 7 S E D 2 v b e —apsBEn A LT, Y 3 =B ZEE
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REMBEEDIK T ICHETH 5 Z L HRB I NIz, U a2 v B EERIMEE O K N EH 2R
SAREME 2 A L7z SR 1T 2 TITHE <, ARBIIE TIIMEIA WGBSR IC X - THiRl ORI R %
N L7213,

F6mTIH, VaxviBloLeticonwTiliict vz, VaxvoretticBd
LIEHRIEBEIC HAR R KEZ: O ENZOFEKEIC ks Tz v onTnd, Znbick?
&, EFEORMIEE CEE ORI oBINE Th X, Y a RV OREEICO W TOBRITFIC
b DEEZLNT, KR TREINE Y a<xvyOFMMEIR 30 mg/HUL T OBEE TF
XN LHEEI N, HRO P = b Y2 — 212 iE 15~60 mg/200mL F2E D, 4+ = b i
ITH mg/100g FEED ) a =y BAEEINDE L BT 25 L, 30 mg/H & v Dbl o/
BoTic, o, RECBNTEIRELEZONS,

FEATIFED SR T ST R OMEFRIE ICHREL H 2 L E X DTz 720, RIFETIIFFETD
HIFR % & 412 15 OSCHRT — 2 N — R Z W T X 0 MR SRR 21T - 72, Z OFER, 1T
72D SR TIFRE L ST ks &, YV a <V ERIC X 2 7 = X b AREOK T,
i HDL-c iRED LA ZZIERFMEEOMKT 7 & 2 BBl & 2 ic L7z, PHERRIIREE © X
IICEEN 2 G0 THRAZBE AbhAro72b Db H 525, MetS DBWikkHec
WHNBEED AN A —F— I L CREEHPR I, Y a2y ofROHEUCIE—ED
MetS SCEFHBIARFCE 22 &, R, YA ~=—h—DFfEDE - NI LT X 3R
EWZ EDBHL IR 572, MetS DFHIED 1 28 LTHEYIZBENEFON L2, b=
PO XIIC) a Ry R BFICES MANICEERDSS  EEICAT TE 20BN MetS
UGB I B AIHEME 2R L 22 ARFZE R 13, MetS FHGHfEED —BIc A 3 & F 2 5, RIFZERK
Rt HIRE L. MetS O F i, MetS DIERHIR FI2H 25RO TFIIICHBNS 5 2 & 2
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AWFZE i L 723Gk U a2 <= EEUR X 6~75 mg/H OHEIPH7Z - 72, SCHkIC X > TR E L
ERH DL, Y ay OWIERRA R FICL > TREINSG Z L ICHET IHERD 5,
BlziE, VavigdE b r20X 0 b bV a—XPr~<w b= LWV ZMTM2H
DJFDSNEEANCPIN X B T &Ml & —FF I 2 LIRS e 37 d 2 &1, gy
R LIS X o T RARICEH I N2 LRINEI LT b 2 LW &b Tw» 5, —7
T, AW L 23Ciloiz s A LTl ) a < ViBEOREIT & <. S TEBEIC LD
FRED Y 2=y PENICIIN X LT 725D W CTIEAIAMERER H3% v, RIFZECHiH L 72
XHkD U 3 < EEUHRE 1A ~6 » AR O#IFEZ 57243, Y 2= % 25 mg/H CTHEELL /-
B e CIBE 2 AR T ) a < VIRBEARAMLI N, ZoEfRI v Wb H 01,
BRI 2 Y 2 BEUHRNIC O Wb AR T 0355 5. RIFFETIRIAL 22T 5 2 L
BTERp» o7, LOREOMELZ, YOREOIAMICH L o> TR 2 LIRS FEHE I
200, EDXDRBHUGTERL VRN THE L0, Lo mdHEICTE L, X0 ahD
3 ARITILD MetS FHITKICTE 3 8 E 2 5,

AWPFE TR, MAPEZ R E LT, Y a2~ VBN MetS OZWERICH oSN F
A= ZNENICHZ B ERBGEEL 2R 6. Y a v O BRI —E D MetS
EERHPHGCE 2L WO 2L ERL, L2LAans, VaxvBIcK>T MetS DY R
7 PMET 3 5 0% 5 O EIEN) R MREFIL © % T 7, Senkus b IZBIZAFSE & M ATFIE % 4R &
LT, MY axVigEd L) axvEHREE MetS & OB#EZFHE L7 SR 2 L <
W5 A SRICERH S NI COMIET ¥ A4 v D& MetS DIEFRDE W &\ o 7Bl
BHAZTF ) RAFEBINTES TERNLRFHHICEE > T2, JaxrBito i

ITeEMICEWTIE, ZDEIE MetS D) 227 & DB EZEZ X 27+ 1) o ZATHfiL 72 SR b
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Summary

Effectiveness of lycopene on the biomarkers of metabolic syndrome

Metabolic syndrome (MetS) is a cluster of risk factors that includes abdominal obesity,
lowered HDL-cholesterol (HDL-c) level, raised triglyceride (TG) level, raised blood pressure,
and raised fasting blood glucose (FBG). The prevalence of MetS is rising globally at an alarming
rate. Since MetS is reported to be associated with incidence of type 2 diabetes, cardiovascular
disease morbidity and mortality, and all-cause mortality, prevention of MetS is very important
to decrease the risk of these serious diseases and it is desirable to present simple prevention
methods that can be easily incorporated into daily life.

To adopt a healthy diet is one of approaches to prevent MetS, and the consumption of
vegetables rich in vitamins, minerals, fiber, and phytochemicals is essential for the healthy diet.
Several epidemiological studies have reported that diets rich in fruits and vegetables are
negatively correlated with the risk of MetS.

Tomato is one of the most widely produced and consumed vegetables in the world. Lycopene,
which is abundant in tomatoes, is a lipophilic unsaturated carotenoid and exhibits a strong
singlet oxygen-quenching ability. Lycopene is expected to eliminate reactive oxygen species and
oxidative stress generated in the body, and many primary studies have reported its effects on
human health.

Recently, several systematic reviews (SRs) with meta-analyses were conducted to evaluate
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evidence of the effect of tomato and/or lycopene on the biomarkers of MetS including HDL-c
level, TG level, blood pressure, and FBG level. In these SRs, possible limitations include the fact
that only one to four electronic bibliographic databases were used for the literature search, and
eligible studies were restricted to English or other Germanic/Romanic languages. Therefore,
there is a need for a more exhaustive literature search to find studies listed in other databases
and/or reported in languages other than English and Germanic/Romanic.

In this study, to clarify whether oral lycopene intake has the MetS-improving effect or not, we
rigorously evaluated the effects of oral lycopene intake on the biomarkers of MetS by SRs with
meta-analyses, using more bibliographic databases and without restricting the study eligibility

criteria by language.

In Chapter 2, we performed a SR with meta-analysis to summarize the evidence relative to the
effect of lycopene intake on the waist circumference (WC).

The protocol was registered with PROSPERO, the International Prospective Register of
Systematic Reviews, before starting the review (Registration number CRD42018104595). We
included studies that met the following selection criteria: (1) participants were 18 years of age
and older; (2) intervention was oral intake of test foods containing lycopene; (3) control was
oral intake of test foods not containing lycopene, oral intake of test foods containing lower levels
of lycopene than intervention, or nothing; (4) outcome was WC; and (5) study design was
randomized controlled parallel trial, randomized controlled crossover trial, quasi-randomized
controlled parallel trial, quasi-randomized controlled crossover trial, non-randomized controlled
parallel trial, or non-randomized controlled crossover trial. We searched 15 electronic

bibliographic databases, identified studies that met the selection criteria, extracted data from
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the included studies, and assessed the risk of bias in the reviewed studies. Eligibility was not
restricted by language. Meta-analyses were conducted using Review Manager (RevMan Version
5.3 for Windows). The standardized mean differences (SMD) with 95% CI were used as a
summary statistic for comparing effect sizes across studies. The random-effects model was used
to calculate the pooled SMDs, and a two-sided p-value < 0.05 was considered statistically
significant. We evaluated the publication bias by visual inspection of a funnel plot.

Four studies (5 trial arms) met the eligibility criteria, and they were assessed as moderate risk
of bias. Meta-analysis, which included 5 trial arms with a total of 134 participants, revealed
significantly decreased WC in the lycopene group compared with the control group (SMD =
-0.36 [95% CI: -0.70, -0.01], p = 0.04). The funnel plot for WC suggested an absence of
publication bias. In subgroup meta-analyses, supplement-type test foods (2 studies) and intake
periods of more than 4 weeks (4 trial arms) revealed significant decreases in WC in the
lycopene group compared with the control group.

In conclusion, this SR and meta-analyses suggested that lycopene intake exerted a

WC-decreasing effect.

In Chapter 3, we performed a SR with meta-analysis to summarize the evidence relative to the
effects of lycopene intake on blood HDL-c and TG levels.

The protocol was registered with PROSPERO (Registration number CRD42018104595). We
set the protocol of Chapter 3 as same as that of Chapter 2 except for outcomes.

Twenty-two studies met the eligibility criteria, and 19 studies were assessed as moderate risk
of bias, two studies were assessed as low risk of bias, and one study was assessed as high risk of

bias. Sixteen of these 22 studies were included in the meta-analysis, and six studies were
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excluded due to lack of data needed for meta-analysis. Meta-analysis, which included 15 studies
(17 trial arms) with a total of 996 participants, revealed no significant change in TG in the
lycopene group compared with the control group (SMD = -0.01 [95% CI: -0.14, 0.12], p =
0.86). The funnel plot for TG suggested an absence of publication bias. No subgroup
meta-analyses revealed any significant difference in TG level between the lycopene and control
groups. Meta-analysis, which included 15 studies (18 trial arms) with a total of 923 participants,
revealed significantly increased HDL-c in the lycopene group compared with the control group
(SMD = 0.22 [95% CI: 0.03, 0.41], p = 0.03). The funnel plot for HDL-c suggested an absence
of publication bias. In subgroup meta-analyses, not-randomized controlled parallel trial (5
studies) and not-healthy participants (12 trial arms) revealed significant increases in HDL-c in
the lycopene group compared with the control group.

In conclusion, this SR and meta-analyses suggested that lycopene intake exerted an

HDL-c-increasing effect, but not a TG-decreasing effect.

In Chapter 4, we performed a SR with meta-analysis to summarize the evidence relative to the
effects of lycopene intake on systolic blood pressure (SBP) and diastolic blood pressure (DBP).

The protocol was registered with PROSPERO (Registration number CRD42018104595). We
set the protocol of Chapter 4 as same as that of Chapter 2 except for outcomes.

Eleven studies met the eligibility criteria, and nine studies were assessed as moderate risk of
bias, and two studies were assessed as low risk of bias. Eight of these 11 studies were included in
the meta-analysis, and three studies were excluded due to lack of data needed for meta-analysis.
Meta-analysis, which included 8 studies (9 trial arms) with a total of 612 participants, revealed a

tendency towards a significant decrease in SBP in the lycopene group compared with the
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control group (SMD = -0.26 [95% CI: -0.56, 0.03], p = 0.08). The funnel plot for SBP
suggested an absence of publication bias. In subgroup meta-analyses, not-randomized
controlled parallel trial (3 studies), not-healthy participants (5 trial arms), and hypertensive
participants (3 trial arms) revealed significant decreases in SBP in the lycopene group
compared with the control group. Meta-analysis, which included 7 studies (8 trial arms) with a
total of 496 participants, revealed no significant change in DBP in the lycopene group
compared with the control group (SMD = 0.01 [95% CI: -0.24, 0.25], p = 0.94). The funnel
plot for DBP suggested an absence of publication bias. In subgroup meta-analyses, hypertensive
participants (3 trial arms) revealed a significant decrease in DBP in the lycopene group
compared with the control group.

In conclusion, this SR and meta-analyses suggested that lycopene intake exerted an

SBP-decreasing effect and a DBP-decreasing effect for hypertensive individuals.

In Chapter 5, we performed a SR with meta-analysis to summarize the evidence relative to the
effect of lycopene intake on FBG level.

The protocol was registered with PROSPERO (Registration number CRD42018104595). We
set the protocol of Chapter 5 as same as that of Chapter 2 except for outcomes.

Fifteen studies met the eligibility criteria, and 13 studies were assessed as moderate risk of
bias, one study was assessed as low risk of bias, and one study was assessed as high risk of bias.
Ten of these 15 studies were included in the meta-analysis, and five studies were excluded due
to lack of data needed for meta-analysis. Meta-analysis, which included 10 studies (11 trial
arms) with a total of 750 participants, revealed a tendency towards a significant decrease in

FBG in the lycopene group compared with the control group (SMD = -0.15 [95% CI: -0.31,
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0.00], p=0.05). The funnel plot for FBG suggested an absence of publication bias. In subgroup
meta-analyses, randomized controlled parallel trial (8 trial arms), and type 2 diabetes mellitus
participants (2 studies) revealed significant decreases in FBG in the lycopene group compared
with the control group.

In conclusion, this SR and meta-analyses suggested that lycopene intake exerted an

FBG-decreasing effect, especially in type 2 diabetes mellitus patients.

Information on the safety of lycopene is compiled by national agencies (e.g., the National
Institute of Biomedical Innovation, Health and Nutrition in Japan, the National Institutes of
Health in U.S.). These present the following information: lycopene is likely safe even during
pregnancy and breast-feeding when eaten in typical food amounts; doses of 15-45 mg daily have
been safely used for up to 6 months when taken in supplements; there isn't enough reliable
information to know if lycopene supplements are safe to use when pregnant or breast-feeding.
In addition, in the studies met the eligibility criteria for our SRs, there were no reports of
serious adverse effects related to lycopene intake.

In the studies included in the meta-analyses in our SRs, the dosages of lycopene ranged from
6 to 53.82 mg/day, and most of them were less than 30 mg/day. Since subgroup meta-analysis
for lycopene levels in test foods could not be conducted due to a lack of lycopene dose
information, it is difficult to estimate the lycopene levels required to improve the biomarkers of
MetS. However, it can be inferred that less than 30 mg/day lycopene intake would exert the
improving effects because most of studies adopted less than 30 mg/day. For example,
commercial tomato juice contains about 15-60 mg/200 mL, and fresh tomatoes contain about

several mg/100 g of lycopene. Therefore, it is expected that regular diet and/or foods can
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supply enough lycopene to improve the biomarkers of MetS.

Prevention of MetS is very important to decrease the risk of serious diseases and it is
desirable to present simple prevention methods that can be easily incorporated into daily life. In
this study, we evaluated the effects of oral lycopene intake on the biomarkers of MetS by SRs
with meta-analyses. Our SRs and meta-analyses adopted a more exhaustive literature search
than the previous SRs, that is, using 15 databases without restricting the study eligibility criteria
by language, and found the studies which were overlooked in the previous SRs. By including
those studies, our SRs could provide novel insights (WC-decreasing effect, HDL-c-increasing
effect, and FBG-decreasing effect). These results suggest that oral lycopene intake is effective
in improving MetS, especially in those with poor biomarker values. One of approaches to
prevent MetS is to adopt a healthy diet, and we believe that the results of this study will help
promote MetS prevention, because tomatoes rich in lycopene are one of the most easily
accessible vegetables. In addition, lycopene intake will be more effective method of MetS

prevention if effective doses and/or effective intake methods are clarified.
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AF2-2-1 HBEAX PubMed (1[E1H)

Database: PubMed (MEDLINE)
Date of search: August 24, 2018
Searcher: Mari Makishi

#

Search terms

Hits

#1

Search "lycopene” [Supplementary Concept]

2,329

#2

Search ("all-trans-lycopene"[Title/Abstract] OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-
isomer"[Title/Abstract] OR "prolycopene"[Title/Abstract] OR "lycopene, (cis)-
isomer"[Title/Abstract] OR "LYC-O-MATO"[Title/Abstract] OR "lycopene, (13-cis)-
isomer"[Title/Abstract] OR "Prolycopene”[Title/Abstract] OR "Psi,psi-
carotene"[Title/Abstract])

129

#3

Search (#1 OR #2)

2,380

#4

Search (#1 OR #2) Filters: Journal Article

2,323

#5

Search (#1 OR #2) Filters: Journal Article; Other Animals

645

#6

Search (#4 NOT #5)

1,678

#7

Search ((Observational Study[Title/Abstract] OR observat*[Title/Abstract] OR "follow-
up"[Title/Abstract] OR follow[Title/Abstract] OR (analyze[Title/Abstract] AND
(stduies[Title/Abstract] OR study))[Title/Abstract] OR enrolle*[Title/Abstract] OR
""case-control"[Title/Abstract] OR risk[Title/Abstract] OR assesse*[Title/Abstract] OR
increase[ Title/Abstract] OR (decrease[Title/Abstract] OR reduce)[Title/Abstract] OR
prospective[Title/Abstract] OR randomize*[Title/Abstract] OR "cross-
over"[Title/Abstract] OR controlled[Title/Abstract] OR conducte*[Title/Abstract] OR
investigate*[Title/Abstract] OR (compare[Title/Abstract] AND (effect*[Title/Abstract]
OR outcome))[Title/Abstract] OR intervention[Title/Abstract] OR vitro[Title/Abstract]
OR designe*[Title/Abstract])) AND (study[Title/Abstract] OR studies[Title/Abstract])

1,061,342

#8

Search (#6 AND #7)

219
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Searcher: Takuro Inoue
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Hits

#1

Search: lycopene[Supplementary Concept]

2,894

#2

Search: ("all-trans-lycopene” OR (lycopene AND cis-isomer) OR (lycopene AND 7-cis)
OR (lycopene AND 7'-cis) OR (lycopene AND 9-cis) OR (lycopene AND 9'-cis)
OR(lycopene AND 13-cis) OR "prolycopene” OR "LYC-O-MATO" OR "Prolycopene"
OR "psi-carotene™)

247

#3

Search: #1 OR #2

3,022

#4

Search: (Observational Study[Title/Abstract] OR observat*[Title/Abstract] OR "follow-
up"[Title/Abstract] OR follow[Title/Abstract] OR (analyze[Title/Abstract] AND
(studies[Title/Abstract] OR study[Title/Abstract])) OR enrolle*[Title/Abstract] OR
"case-control"[Title/Abstract] OR risk[Title/Abstract] OR assesse*[Title/Abstract] OR
increase[Title/Abstract] OR (decrease[Title/Abstract] OR reduce[Title/Abstract]) OR
prospective[Title/Abstract] OR randomize*[Title/Abstract] OR "cross-
over"[Title/Abstract] OR controlled[Title/Abstract] OR conduct*[Title/Abstract] OR
investigat*[Title/Abstract] OR (compare[Title/Abstract] AND (effect*[Title/Abstract]
OR outcome[Title/Abstract])) OR intervention[ Title/Abstract] OR
design*[Title/Abstract]) AND (study[Title/Abstract] OR studies[Title/Abstract])

7,212,044

#5

Search: #3 AND #4

1,436

#6

Search: #3 AND #4 Filters: Other Animals

477

#1

Search: #5 NOT #6

959
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Database: Web of Science (Core Collection, Current Chemical Reactions, Index Chemicus, Data Citation
Index, Current Contents Connect, BIOSIS Citation Index, Zoological Record, Medline, Derwent Innovations

Index)

Date of search: August 24, 2018
Searcher: Mari Makishi

# Search terms Hits
&> 7 (lycopene OR "“all-trans-lycopene” OR "lycopene, (7-cis,7'-cis,9-cis,9'-Cis)-
isomer" OR "prolycopene™ OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR
#1 "chopene, (13-cis)-isomer" OR "Prolycopene" OR "Psi,psi-carotene™) 13141
7 — & ~X—Z=WOS, BCI, CCC, DRCI, DIIDW, KJD, MEDLINE, RSCI, SCIELO, '
ZOOREC # A I AR =422
MR EFE=A8)
I ¥ 7 : (Observational Study OR observat* OR "follow-up" OR follow OR (analyze
and (stduies OR study)) OR enrolle* OR "case-control" OR risk OR assesse* OR
increase OR (decrease OR reduce) OR prospective OR randomize* OR "cross-over" OR
controlled OR conducte* OR investigate* OR (compare AND (effect* OR outcome)) OR
#2 . . . . 49,416,642
intervention OR vitro OR designe*)
7 — & ~— 2= WOS, BCI, CCC, DRCI, DIIDW, KID, MEDLINE, RSCI, SCIELO,
ZOOREC # A LA /N =4
MR EE=0E)
#2 AND #1
#3 7 — & ~X— 2= WOS, BCI, CCC, DRCI, DIIDW, KID, MEDLINE, RSCI, SCIELO, 9.397
ZOOREC # A I AR =42 ’
MR ErE=A8)
#2 AND #1
BRYiAd: K¥ o A h&# A7 (ARTICLE)
#4 7 — 4 ~— Z=WOS, BCI, CCC, DRCI, DIIDW, KID, MEDLINE, RSCI, SCIELO, 7,535
ZOOREC % A A AR =420
MR EFR=H 8
B> 7 (rat OR mice OR Rattus OR rats)
45 7 — 4 ~— Z=WOS, BCI, CCC, DRCI, DIIDW, KID, MEDLINE, RSCI, SCIELO, 5063 552
ZOOREC % A L AR =40 R
MRS ah=H8)
#4 NOT #5
46 7 — & ~— 2= WOS, BCI, CCC, DRCI, DIIDW, KID, MEDLINE, RSCI, SCIELO, 6.495
ZOOREC # A 1A/ =42l ’
B EE=0E)
&> 7 (oral OR peroral OR orally OR perorally)
47 7 — & ~— 2= WOS, BCI, CCC, DRCI, DIIDW, KID, MEDLINE, RSCI, SCIELO, 1.380.051.
ZOOREC # A LA /N =4 R
W SFE=H B
#6 AND #7
48 7 — & ~X— 2= WOS, BCI, CCC, DRCI, DIIDW, KID, MEDLINE, RSCI, SCIELO, 934

ZOOREC # A L A3 =44
MR SE=HE)
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Database: Web of Science (FSTA)
Date of search: September 6, 2018
Searcher: Takuro Inoue

#

Search terms

Hits

#1

&> 7 : ((lycopene OR "all-trans-lycopene” OR “lycopene, (7-cis,7'-cis,9-cis,9'-cis)-
isomer" OR "prolycopene™ OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR
"lycopene, (13-cis)-isomer" OR "Prolycopene™ OR "Psi,psi-carotene™))

FZHI=FSTA & A AN =22

3,751

#2

I E > 7 ((Observational Study OR observat* OR "follow-up" OR follow OR (analyze
and (stduies OR study)) OR enrolle* OR "case-control" OR risk OR assesse* OR
increase OR (decrease OR reduce) OR prospective OR randomize* OR "cross-over" OR
controlled OR conducte* OR investigate* OR (compare AND (effect* OR outcome)) OR
intervention OR vitro OR designe*))

FZI=FSTA A LA =224

785,472

#3

#2 AND #1
FZAI=FSTA # A LA/ =2

2,182

#4

#2 AND #1
BV IAT: R¥ 2 A & A 71 (JOURNAL ARTICLE)
FZB|=FSTA & A L AR =24

2,582

#5

k& > 7 ((oral OR peroral OR orally OR perorally))
FZ5I1=FSTA 4 A I A/ =22

17,616

#6

#5 AND #4
FZB|=FSTA & A LA/ =2

59
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HF2-2-5 #iFE  Cochrane Library (Cochrane Reviews)

Database: Cochrane Library (Cochrane Reviews)
Date of search: August 21, 2018
Searcher: Mari Makishi

# Search terms Hits
("all-trans-lycopene™ OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer" OR "prolycopene™

#1 OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-cis)-isomer" OR 4
"Prolycopene” OR "Psi,psi-carotene” OR lycopene):ti,ab,kw in Cochrane Reviews

AF2-2-6 #iEz Cochrane Library (Cochrane Protocols)

Database: Cochrane Library (Cochrane Protocols)

Date of search: August 21, 2018

Searcher: Mari Makishi

# Search terms Hits
("all-trans-lycopene™ OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer” OR "prolycopene™

#1 OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-cis)-isomer" OR 0
"Prolycopene” OR "Psi,psi-carotene™ OR lycopene):ti,ab,kw in Cochrane Protocols

HF2-2-7 #iFE  Cochrane Library (Trials)

Database: Cochrane Library (Trials)

Date of search: August 21, 2018

Searcher: Mari Makishi

# Search terms Hits
("all-trans-lycopene™ OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer" OR "prolycopene”

#1 OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-cis)-isomer" OR 496

"Prolycopene” OR "Psi,psi-carotene” OR lycopene):ti,ab,kw in Trials
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H3%2-2-8 M  Cochrane Library (Editorials)

Database: Cochrane Library (Editorials)
Date of search: August 21, 2018
Searcher: Mari Makishi

# Search terms Hits
("all-trans-lycopene™ OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer" OR "prolycopene™

#1 OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-cis)-isomer" OR
"Prolycopene” OR "Psi,psi-carotene” OR lycopene):ti,ab,kw in Editorials

AF2-2-9 #az  Cochrane Library (Special Collections)

Database: Cochrane Library (Special Collections)

Date of search: August 21, 2018

Searcher: Mari Makishi

# Search terms Hits
("all-trans-lycopene™ OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer” OR "prolycopene™

#1 OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-cis)-isomer" OR
"Prolycopene” OR "Psi,psi-carotene™ OR lycopene):ti,ab,kw in Special collections

HF2-2-10 3  Cochrane Library (Clinical Answers)

Database: Cochrane Library (Clinical Answers)

Date of search: August 21, 2018

Searcher: Mari Makishi

# Search terms Hits

("all-trans-lycopene™ OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer" OR "prolycopene"
#1 OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-cis)-isomer" OR
"Prolycopene” OR "Psi,psi-carotene” OR lycopene):ti,ab,kw in Clinical Answers
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BF2-2-11 #EKHA SciFinder

Database: SciFinder
Date of search: August 21, 2018
Searcher: Mari Makishi

#

Search terms

Hits

#1

Explore substances by ID: 502-65-8 initiated

Explore complete

Explore results

Answer set 1 created with 1 answer from REGISTRY

Retrieve reference information in 1 substance of Answer set 1
Additional related references, e.g., activity studies, disease studies.
Answer set 2 created with

12,652 answers from CAPLUS

2,329 answers from MEDLINE

14,981

#2

Kept 3994 reference answers from Answer set 2 analyzed by 'Index Term'
Answer set 3 created with

2,703 answers from CAPLUS

1,291 answers from MEDLINE

3,994

#3

Explore references by research topic: rat OR mice OR Rattus OR rats initiated, resulting
in 5 candidates

Explore complete

Candidates Selected

5814592 references were found containing at least one of the concepts "rat", "mice",
"Rattus" or "rats".

3220849 references were found containing the concept "rat".

2906463 references were found containing the concept "mice".

66824 references were found containing the concept "Rattus".

3220849 references were found containing the concept "rats".

Explore results

Answer set 6 created with

2,697,405 answers from CAPLUS

3,117,187 answers from MEDLINE

5,814,592

#4

#2 NOT #3

1,172

#5

Kept 447 reference answers from Answer set 9 analyzed by 'Index Term
Answer set 10 created with 447 answers from MEDLINE

447
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HFK2-2-12 X Global Index Medicus

Database: Global Index Medicus
Date of search: August 31, 2018
Searcher: Mari Makishi

# Search terms Hits
k&> 7 (lycopene OR "all-trans-lycopene” OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-
#1 isomer" OR "prolycopene™ OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR 4,568
"lycopene, (13-cis)-isomer" OR "Prolycopene" OR "Psi,psi-carotene™)
&> 7 (lycopene OR “all-trans-lycopene” OR "lycopene, (7-cis,7'-cis,9-cis,9'-Cis)-
isomer" OR "prolycopene™ OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR
"lycopene, (13-cis)-isomer" OR "Prolycopene" OR "Psi,psi-carotene™)
filter:
4 Index WPRIM (Western Pacific) (remover) 25
LILACS (Americas) (remover)
IMSEAR (South-EastAsia) (remover)
IMEMR (Eastern Mediterranean) (remover)
AIM (Africa) (remover)
Limits Humans (remover)
#3 DeCS/MeSH : (lycopene) 0
#4 #2 OR #3 25
AF2-2-13 #&: Western Pacific Region Index Medicus
Database: Western Pacific Region Index Medicus
Date of search: August 31, 2018
Searcher: Mari Makishi
# Search terms Hits
Search All:lycopene OR All:"all-trans-lycopene” OR All:"lycopene, (7-cis,7'-cis,9-cis,9'-
#1 cis)-isomer" OR All:"lycopene, (cis)-isomer" OR All:"LYC-O-MATQO" OR 96
All:prolycopene OR All:"lycopene, (13-cis)-isomer"
#2 Search All:"Psi,psi-carotene” 0
#3 #1 OR #2 96
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F2-2-14  FEE CINAHL

Database: CINAHL
Date of search: August 21, 2018
Searcher: Mari Makishi

#

Search terms

Hits

S1

(MH "Lycopene")

373

S2

TX "all-trans-lycopene" OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer" OR
"prolycopene” OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-
cis)-isomer" OR "Prolycopene™ OR "Psi,psi-carotene” OR lycopene

1,560

S3

TI ( "all-trans-lycopene™ OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer" OR
"prolycopene” OR "lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-
cis)-isomer" OR "Prolycopene™ OR "Psi,psi-carotene” OR lycopene ) OR AB ( "all-trans-
lycopene” OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer” OR "prolycopene” OR
"lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-cis)-isomer" OR
"Prolycopene” OR "Psi,psi-carotene™ OR lycopene )

512

S4

(T1 "all-trans-lycopene™ OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer" OR
"prolycopene™ OR "lycopene, (cis)-isomer” OR "LYC-O-MATO" OR "lycopene, (13-
cis)-isomer" OR "Prolycopene™ OR "Psi,psi-carotene” OR lycopene OR AB "all-trans-
lycopene” OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer" OR "prolycopene” OR
"lycopene, (cis)-isomer" OR "LYC-O-MATO" OR "lycopene, (13-cis)-isomer" OR
"Prolycopene™ OR "Psi,psi-carotene” OR lycopene) AND (S1 OR S3)

677

S5

S1 OR S3 FRE - Af; Bl % A ~°: Journal Article

310
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H#K2-2-15

iRz Reaxys

Database: Reaxys
Date of search: August 29, 2018
Searcher: Mari Makishi

# Search terms Hits
1. Query IDE.XRN=1730097 3,585

((CBIL.BICIT="lycopene') OR (CBI.BICIT="all-trans lycopene’) OR

(CBI.BICIT=""lycopene, (7-cis,7"-cis,9-cis,9"-cis)-isomer™) OR
2. Query (CBI.BICIT="prolycopene’) OR (CBI.BICIT=""lycopene, (cis)-isomer") OR 9,998

(CBL.BICIT="lycopene’) AND (CBI.BICIT="LYC-O-MATO") OR

(CBIL.BICIT=""lycopene, (13-cis)-isomer"))

CBI.BICIT ="(Observational Study OR observat* OR follow-up OR follow OR (analyze

and (stduies OR study)) OR enrolle* OR case-control OR risk OR assesse* OR increase
3. Query OR (decrease OR reduce) OR prospective OR randomize* OR cross-over OR controlled | 22,591,279

OR conducte* OR investigate* OR (compare AND (effect* OR outcome)) OR

intervention OR vitro OR designe*)'
4. Query (((1. Query)) AND ((3. Query))) 2,035
5. Query (((3. Query)) AND ((2. Query))) 6,697
6. Query (((5. Query)) OR ((4. Query))) 7,565
7. Query filtered by Document Type 5,760
8. Query CBI.BICIT ='rat OR mice OR Rattus OR rats OR mice*' 2,891,019
9. Query (((7. Query)) NOT ((8. Query))) 5,043
10. Query  |CBI.BICIT ="oral' 1,006,620
11. Query |CBIBICIT = "peroral’ 8,220
12. Query |CBLBICIT ="orally' 128,579
13. Query  |CBLBICIT = "perorally’ 1,272
14. Query  [(((10. Query)) OR ((11. Query)) OR ((12. Query)) OR ((13. Query))) 1,084,457
15. Query  [(((14. Query)) AND ((9. Query))) 209
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AE2-2-16 #RFN  [EHiEWeb

Database: Ichushi-Web
Date of search: August 20, 2018
Searcher: Mari Makishi

# Search terms Hits
"JaARVTA or "FAYIARUTA or "y,y-ARTTA or "JaEL " TA or "1Jar
#1 2"ITA or "all-trans-1J~R2"/TA or "Lycopene"/TA or "all-trans-Lycopene"/TA or "y, 216
y-Carotene"/TA
"JaARUAL or "FRYIARU/AL or "yy- AT AL or "JaE AL or "Ry
#2 "IAL or "all-trans-1)3R2"/AL or "Lycopene'"/AL or "all-trans-Lycopene"/AL or "y, y- 332
Carotene"/AL
#3 Lycopene/TH 278
#4 ("Lycopene"/TH or "LYC-O-MATQO"/AL) 278
#5 Lycopin/AL 1
46 ("Lycopene"/TH or "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer"/AL) or ("Lycopene"/TH
or "lycopene, (cis)-isomer"/AL) or ("Lycopene"/TH or "lycopene, (13-cis)-isomer"/AL)
#7 #2 OR #3 or #4 or #5 or #6 333
#8 (#6) and PT=5582<) 209
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MZE2-2-17 %z JDream III

Database: JDream |11 (JMEDPIus)
Date of search: August 20, 2018
Searcher: Mari Makishi

# Search terms Hits
"Ja~MALOR " RYZARUALOR "y, y- 7 " AL OR "= /AL OR "=
L1 ~U"AL OR "all-trans-J=~"/AL OR "Lycopene"/ALE OR "all-trans- 665
Lycopene"/ALE OR "y,y-Carotene"/ALE OR "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-
isomer"/AL OR "lycopene, (cis)-isomer"/AL OR "lycopene, (13-cis)-isomer"/AL
L2 J6.206E/SN 518
L3 502-65-8/RN 518
L4 ((LYC-O-MATO/ALE + LYC-O-MATO/TI) + LYC-O-MATO/AB) 0
L5 LYC-O-MATO 0
L6 prolycopene 0
L7 Lycopin 0
L8 L1ORL20ORL3ORL4ORL50OR L6 OR LY 665
L9 L8 AND A/DT 475
(7MCW OR =7 A/CW OR /AL AKX —[CW OR AFFA3I/AL OR 7//CW OR &)
L10 e 572,379
FERICW)
L11 L9 NOT L10 353
L12 (1 OR EEEZNR)ICT 28,310
L13 L11 NOT L12 339
L14 (F% OR BrEH OR s - HBI)/CTS 338,704
L15 L13 NOT L14 315
L16 (EBEE SR A OR AE#itE{k OR T.%)/CT 59,646
L17 L15 NOT L16 309
A#2-2-18 #FE AGRIS
Database: AGRIS
Date of search: August 29, 2018
Searcher: Mari Makishi
# Search terms Hits
Query : lycopene OR "all-trans-lycopene” OR "lycopene,(7-cis,7'-cis,9-cis,9'-cis)-isomer"
#1 OR "prolycopene" OR"lycopene, (cis)-isomer" OR "LYC-O-MATO" OR"lycopene, (13- 199

cis)-isomer" OR "Prolycopene"” OR "Psi,psi-carotene"
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AZK2-2-19 #EKHX  University Hospital Medical Information Network-Clinical Trials Registry

Database: University Hospital Medical Information Network-Clinical Trials Registry
Date of search: September 10, 2018
Searcher: Mari Makishi

# Search terms Hits

41 H B 7o#E: (lycopene) 1
PR SR EIDE: B IE mEER/A trial

4 H i e#aE: (all-trans-lycopene) 0
TR SR EIDE: B IE I R/A trial

43 H HFC#EE: (lycopene, (7-cis,7'-cis,9-cis,9'-Cis)-isomer) 0
PR SR G B IE R A trial

" H B ECHEE: (prolycopene) 0
F R i BRI W R/A trial

45 H HEC#HEE: (lycopene, (cis)-isomer) 0
PSR FIDE: 2B IE /A trial

46 H HEC#HEE: LYC-O-MATO) 0
sk w2 W R/AI trial

47 H HEC#EE: (lycopene, (13-cis)-isomer) 0
TR SR FEIDE: 2B IE W r/A trial

48 H H EC#EE: (Psi,psi-carotene) 0
PSR ELDE: 2R BRIE W R/A trial

#9 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 12

AFK2-2-20 A International Clinical Trials Registry Platform

Database: International Clinical Trials Registry Platform

Date of search: August 31, 2018

Searcher: Mari Makishi

# Search terms Hits
139 records for 137 trials found for: lycopene OR All:all-trans-lycopene OR

#1 All:lycopene, 7-cis,7-cis,9-cis,9-cis-isomer OR All:lycopene, cis-isomer OR All:LYC-O- 137

MATO OR All:prolycopene OR All:lycopene, 13-cis-isomer OR All:Psi,psi-carotene
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MF2-2-21 #EAX  ClinicalTrials.gov

Database: ClinicalTrials.gov
Date of search: September 1, 2018
Searcher: Mari Makishi

# Search terms Hits
85 Studies found for: lycopene OR "all-trans-lycopene” OR "lycopene, (7-cis,7'-Cis,9-
#1 cis,9'-cis)-isomer" OR "prolycopene™ OR "lycopene, (cis)-isomer” OR "LYC-O-MATO" 85
OR "lycopene, (13-cis)-isomer" OR "Psi,psi-carotene"
Also searched for Lycopene and LYC-O-MATO.
HF€2-2-22 iR International Prospective Register of Systematic Reviews (PROSPERO)
Database: International Prospective Register of Systematic Reviews (PROSPERO)
Date of search: September 1, 2018
Searcher: Mari Makishi
# Search terms Hits
#1 21 records found for lycopen 21
#2 0 records found for "all-trans-lycopene™ 0
#3 0 records found for "lycopene, (7-cis,7'-cis,9-cis,9'-cis)-isomer" 0
#4 0 records found for prolycopene 0
#5 0 records found for "lycopene, (cis)-isomer" 0
#6 0 records found for "LYC-O-MATOQO" 0
#7 0 records found for "lycopene, (13-cis)-isomer" 0
#8 0 records found for "Psi,psi-carotene” 0
#9 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 21
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