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F-DO—R:EB=r=7, v B i S7TIVIYRFL v

gD T bkeeix, B, WBHEEMH, O£ - 5
WTH D, FFEAEICE, BEFL - CREFRE VLY
ANAEDIEPIZ, TV I— W ERFET VI — VIR
RS (NAFLD) #RUERNTH 5, 12, NAFLD ik
AT ERBREOMINCEVEML TWaY, #l2I2,
RIERSL VEEBE T, FRE~— I —0—2TH 5
»GTP (V< NVFINIS VAT 25—8) OEN
B & IFREOREBIAEEIE L FBICHEKRLTY
5o TULTC, BUFHPETIUE, WFEERCHES &
BHEOFCRANEELTREIH 5. L L, AB Y
7 OREREERTH L, Fae, FAEEREOEHEN BN
LTEY, MESRELTR#ZShTYEY, i ik
RO ELTHOATBY, BELVELAFHN
FEICEEL LA L, WL HERTLI-DDOHE
FRETHEIIHANIERID L1259,

== (Allium sativum) T H o R4
T, M P HERBTERIZEVOATWE, ZOHE
BEME L TORLEZTTRL, % - FHENOHFRD
K&, HRTVT MTIE, BYYE, F4H, BHilsh,
DR, BERGENOZ Y 7 AR SR T Y,
FA4YTh, 23IviavE (FA4 vESEETFOEM
MYWEMERS) KBV, IFREORTHELZ LD
HTHAPATENRTWE, HRIZBWTYH, HEL

DEUEVER, MIBETER 2 EoREEDS, (BRI s T
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Z o BRI oOWTIE, B LRV,
FEAROMHISE L 2 IRERBUYEIERAS, —BbzE
FHARBRT > VF 7 Y A BREBEREEIIIC L 2
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1. {RENEE

ARERIE, ~VY U FEF (1964 £85I, 2013 £
) OBEICAID, T2, AERRE LALESRIIZEIC
B A MmEiest PR 26 SEXHR24 - EEGBE S
REE3E) BUFLTITo. ARERIE, TR AEESE
B TR HEZESOKE RAFF 1 2016002) %1%
T, fibhiz,

KBz oo LT, REICBMT 58010, RERIHY
&) ARBBROBHRNEFICOWTTHICBA%E1To
Tzo BEEBMEDVNEEZTHCHEBL, MBLAZZLE
R L LT, REBRA~OSMIOWTHHERICLS
FE%Z, REBESMERA L) LHFETHL,

AR L UMIN-CTR &8k S T % (www.umin.
ac.jp, UMIN000024771) o

2. HBESNE

2.1 £ 2016FE3H 102541 BEHTT
FHREERTS L CZ0mBOZIH LT, BRBE~D
BMELTPT72, BRUIBMERZE T HE~, KB
OFMEHAL, AV I74—2F - avkry 287,

2.2 BEXEBIUHRNLE DToOREREEZH
TeLTwal, i, BRAEEICHEML TwinZ L
AL, RBSNEOBEEE L.

HERLEZIPUTOIEZETHL-TIEE L, D
Rl B OERH 30 HLLE 0 mRHTH B, (2) —
BEICEETHD EALENSG, (3) BEAY REDE
B, F720%, AFHEOENEZEHEL TV,

BAEEIUTO 0 BOVWTRPICEYT LI E
L7z (1) ARBRTRET2EM &R LM
B AR - SRR ERED L VIIEHALREAR B
IR D 5 VIZEE R FHEICERLTWS, (2)
W 4EBLINC, BEICEBRL WA EANLZE
B, dH5VREECHEHAMBLE, B) BREFIEER
ZREEFHEEZ LD, (@) EROBESLTFHOzDIC
BEEEES CUE CRIVE CHiToRE, ki, &
B, RERELREY) 22 Tw5, b L IRBENY
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BERREZHEB I TS, (5) FERH, BERE W
TRAE, BFEREE, OB, 1EIREE, PRER, ASWR, R
%, WRZROEELERD D VEIBNEROBERY A
LTwd, 6) 7rva—id UL REWREOBRTES
HLTwE, (7)) AR LTT LV EF—-REORND
Hb, 8) Wik #IAHPTH2, b LLZRBESINFO
HiREZRLL T3, (9) #@E4ABDAICHO e M
B (Bm, EEL EESNG, REEREZHVWZA
PHRETEREB) BNl T, d LEREAKD
EHEFERE R o FRERICBMT 52 FEND S,
(10) HAEBRBEEZICL Y, BRSNS #E L e MK S h b,
2.3 EFIR ENEI»SHEII2 8% TOELED
2HHTOEL, 2ROBERESFLVWEREL, &
EHERE 5%, RHTZ 0% L2GE, 1B EH2Y 16
HHFLETHolz, 22T, BEEERL, BEENHK
EEE 20690, SEHA0BIEERE LT, ERKORE
1213, Rversion 3.1.1'9 % Fiv: 7=,

3. R 1

AR, TIRME - ZEER - 7V 5 AR
ELTHT otz BESINER, BRHELEELY, BES
N FYA N (Borvo s &8FY7IAV N, L
779 7 XA M) 21288, BRTSH L9
Brshi, F/-, EIFME] (baseline), TEHUHLA 6
B (week6), BELBAIA 12 8% (week12) 12, FHE
Shizz )=y r~3kkEL, 6. HAHEE| ik h
TBREE1T 5720

4. El g
BEHCHIFIon2RREMERNZEL LI L
BEMELT, BT A2k, 020RBRB
MEZBoV=7BI L3752 XHEO2HIC, 204
FTOE Y fHF 2 E D AT & h B, RRELE -
AEpfHLE, EBRSBNECHL EhEh ol

5 1T A

BovosBIHLTE, BorvorE&Fh 7N
((Bk) RokfE, RMEABERT) %2, 1Hd2024 7k
WVERSE/, B2V =&Y TV A N1 I TEL
H7Y, CAKIEE= Y =7 REAWE 167 mg H5&
INTBY, 1BV DICAKIIER=_V =7 RE
BHREREZ 334 mg Tho 72

T RFEIHLTE, IR TENE, 1HD
720 2h T ENVBREE, TR TeNVE, B
VEIEENTENVIIEENDLIRGDIE, B =2
WAREMARTS 797 ¥ 6 mg BXU—FHH L
W4l mg~NBERI-LDTHY, Bov=riEE
Blrofce R - =44 - R LT, B=r=/8FY
T RA Y P EDOERR, RBRBMFIZL o TXFOH
TWEETHLILE, RBRGRWICABRETEB LT
AEBHE L E DR L 72
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REBINE L, Sofonizh 7V E2EIT 5L
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6. BREBEEH

AWZEEOTET Y MH 2, MEELFREDD b,
Jrigeeic B3 5 M EIHE (AST, ALT, LD (FLEERi K
FBE), »GTP, LAP (A Y7 I ) RTFF—¥))
Thotzo BHIOEBOT, FEMIRBRBMEL VY
11 mL, BARIL % BRIM U770 MOHOARAS S (Bk) SRLAE R 5
K7 MY — (BRBREFEN) ~&FEL

BlR7 7 b ALE LT, AR (BB - 5
G - BRERE) BLUBKHE - BERELITo 72,
ARETid, InSOFBREIEDRV,

7. HETERAT

FNENORERERICOVT, P+ EEREEL K
7. Baseline OFERIILERIZ I, student ® ¢ BREZ I,
B AAREIZEL Y, 4757, Baseline, week-6 5 &
U week-12 DFENIEBIZIE, WISDd 5 tREEZ VT
1w, £ EM1Z bonferroni D FHFTHIIE L 7>, Baseline
5 weekb T TOELE (Aweek6), F 721 week-12
T TOLEALE (Aweek-12) DFEHHLERIZIX, FREZ 1T -
7otk EAEMENPRETE LA student D ¢ BE,
ESEMEARE T E WX welch @ t BEE Wiz,

ERES%ARMEAREHE L, 10%KEH% A EMER
E U7eo #EEHMEMTIZ R version 3.1.1°% % L < 1& Microsoft
Excel 2013 (HA&~ A 70y 7 M (#k), HEHBX) %
FIWTIT o 720

] ES

1. DITHRE

Figure 1 12, BBBNEOEY 7o —F v — F2RL
720 RERBMEBOEELIZ20164E3HI0HMS, 481
HZE CITo/z, BEMMEICHY L, BAEEIIEY LS
VA ZDARBEBRSIMICHE L 72, B 201643 A
30HD»S, 6 H2BHETITo/zo BV =2 1475
BOEAICL VRABRSME R L2720, REBREEEL
DR3P EoT FDHD, By =7 BT,
baseline THMREF (n=1), M#EEB L U HbAlc (»
=1), pGTP (n=1) HMEEMEZ KFIEBRBL TV
%, week-6 THMJEN DMEAS, baseline & M~ T i
WERLZE (k=1 25BN LD, 5
HNRBIZISBTHo e 77 LRBEETIX, BIESN
0% HKiW 72 o 72F (n=1) B X N baseline T y-GTP ¢
HEMEZRIBISBBLTCWAE 1=1) 20H»r6K
L7270, FHNRERL 18 Ko7,

SMNGEOERMIT, B 784512925, 7
SERFEA12£97RTHY, FETE P o7z (Table
1, p=024), BRI THET, BHETEVDTHo720E
BETlEel B E=V=78:033 77 KEE:
0.50, p=0.48), baseline ® HAFPE - MEME, FE
7oA AOEICBCTY, BETHELEEE 2o
Teledh, 2EIZIZZAMOLG2ETLERTH S L
WrL7zo AW RBFOEHBHREIEX B s
995%, TIEREINT%TH o7,

lissessed for eligiblility (n = 40L|

g
=
S
& :
— | Randomozed (n = 40) J
]
2
§ ) 4 A4
= Allocated to Garlic group (n = 20) Allocated to Placebo group (n=20)
i Received allocated intervantion (n = 20) Received allocated intervantion (n = 20)
E & Lost to follow up (n=0) Lost to follow up (n=0)
E T Discontinued intervention (n = 1) Discontinued intervention (n = 0)
Analyzed (n = 15) Analyzed (n = 18)
Excluded from analysis (n =4) Excluded from analysis (n = 4)
-2 - high TG at baseline (n = 1) and at - high y-GTP at baseline (n= 1)
%‘ week-6 (n=1) - low ingestion frequency below 80%
- - high glucose and HbAlc at baseline m=1)
@m=1
~ high y-GTP at baseline (n = 1)

Figure 1 Subject flowchart. Forty subjects who participated in the trial
were randomized (20 in the Garlic group and other 20 in the Placebo group).
Finally 15 in the Garlic group and 18 in the Placebo group were analyzed as

the per protocol set.
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2. FEF YU ML FFHEEE

LB BB THRE L 25, ALT ® Aweek-12 7%,
HEIEMEER L2 0=0.049) (Figure 2), B= =
7 BIE 273706 IU/LTCH oD/ LT, o9&
FEIX 4781338 IU/LTH Y, Bov =7 HDITH A

® OET0% #£35 (2017)

BERE T #/R L7 AST @ Aweek-12 12, AEMHEM %
AL (=0.099) (Figure2), B= > =27 #i3-0.67
277 IU/LTHho 720 LT, 77 REIT261+
TAAIU/LTHY, REhH, B=2=2rHDIT) »MEE
HATH o720 EDMOIFHERE~—H — (LD, »-GTP,

Table 1 Demographic comparisons between placebo and garlic groups at baseline.

Ttems Placebo Garlic pvalue
N 18 15 —
Age (years old) 41.17+9.67 45.13+9.24 0.24
Sex ratio (male) 0.50 0.33 0.48
Weight (kg) 60.53=10.53 60.56 £19.78 1.00
Body fat percentage (%) 26.16+5.71 26.16 = 8.66 1.00
AST (Iu/L) 19.89+5.50 19.40+594 0.81
ALT (Iu/L) 21.94+18.12 19.87+13.11 0.71
LD (Iu/L) 167.33+26.20 170.80 = 24.05 0.70
y-GTP (ru/L) 23.56+10.02 28.93+18.01 0.29
LAP (Iu/L) 52.72+7.62 50.73 £ 8.66 0.49
£ o
S 5
= =
7 2
3 z
Q
L

LAP

-6
baseline week-6 week-12

-8
baseline week-6 week-12

Figure 2 Differences of hepatic markers a) AST, b) ALT, ¢) LD, d) »-GTP, and ) LAP)
between at baseline and at week-6 or week-12. Closed squares with solid lines show the pla-
cebo group, and open circles with dashed lines show the garlic group. An astarics (%)
means a significant difference and a plus (+) does a marginaly significant difference be-
tween placebo and garlic groups. Error bars express standard deviations.
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Table 2 Within-group comparison of blood tests among 3 visits.

Item Group Baseline week-6 week-12
AST (GOT) (/L) Placebo 19.89 £5.50 21.78+ 847 22.50+10.24
Garlic 19.40+5.94 20.87 £ 6.46 18.73+4.86
ALT (GPT) (Iu/L) Placebo 21.94+18.12 25.11+£25.59 26.72+26.38
Garlic 19.87+13.11 19.93+11.41 17.13+7.41
LD (Iu/L) Placebo 167.33+26.20 166.94 +21.62 169.89 + 29.37
Garlic 170.80 = 24.05 169.60+24.14 167.53 +£24.54
y-GTP (Iu/L) Placebo 23.56 +10.02 25.72+13.68 25.11+13.98
Garlic 28.93+18.01 29.40+20.14 28.80+£19.78
LAP (Iu/L) Placebo 52.72+7.62 53.33+8.74 53.44+£10.72
Garlic 50.73 = 8.66 50.80+9.80 50.60+9.18

Within-group comparison showed no significance between any pairs of 3 visits.

LAP) 22w Tk, BETR D200, Fhbo
Aweek-12 1k, BV =/ HTEHAOMEEZRL, 9%
RETRLEDOEZR LT,

HALERIZBWT, FET7Y M AT, FEGEHIL
%o 7z (Table 2).

3. BEE®

REE & L-RBRESMED I B, 77 REICED
ffiyoh-1a506, AEFL (WHEHL) omEVHo
Too ZOMOBEEBBMEH S, HEHHERIIZ, KEAAR
FIZOWTORERZ P07

=1 =

Boyos&BY T Ay MZLab MEEERA~OR)
BRI EZBNE LT, TIEERNE - _EER SV
AMEBRBE 1T o720 BRBESMICAEL-404% 5
VERI2EICEVMT, Brv=sE8AY TSI XAV
¥R 7R T A Y bR, 12BMEBR S,
BIEAREE, HEUHL 6 B, B X OB 12 8
Mg, MlRE FANE - BEREZTY, 334
xR RATIRAT L 720

ALT O 12 8% T COBLREIE, 77 LRI
LT, BoVv=rsBTHBECASWEEZRLZ, AST
bR, By 7 BTHRINSWERTH - 72,
I/ BETR ol b0n, Z0Mo Tk~ — 5 —
TH5H1ID, »GTP BI U LAP DZEILED, B=v =7
BoIE) PMEVETH o7 DLEOFERMS, B =
EFYTY AV POERIZ, FEEREERZ LS
FTEHIREENS, ALT - AST & 12, O As
BEEZZITHEMPICHEAE T ECERERL,
BOREEZRTABNEREY—H— LT R T
%o JFlRIE MEBROEE] & LTmbh Tk, BELY
ZUFDBENEZLD LT, BEEREZR LIS v,
FDi%, BEERZERUZE 10, BEEREEOR
AP VBT LZIRETH 2HEVL V. HEERE
BLTHLBBEEREBETLINTIEIRL, THEFENRE
HBEEETHD, Thbh, EHNRESY 222
00, HEDPSIFE~NEHZ P RVEFREEZIT) C

EHBEELEZ D, SKBEOHNEZ EOLEERBEORE L
EHIT, AR CIREREEHIVRB SN B =
TEEYT)AYMVERATAIES, —DOOFFEEL
THB»D Lk,
HADOHIBRY, KREFEIE, REECHTLIE=V=
ZIZE AR EEHEZE LRV TRLAEADTD
WMETHDL, == 7BRIC L AMERE, 2L A
FU— L NOEBIIOVWTIE, %L OWRENH LYY, —
KT, == BRI L IR ENOERI M Z R L2k
BRIEFLAERV, PRVHED—DLLT, FIZE,
Lee et al.®Tld, F£BEICH LT, dimethyl4-4-dime-
thoxy-5,6,5"-6-dimethylene dioxybiphenyl-2,2 dicarboxylate
o vosmENMLC 6 EREREELEZ A, AST
DIKTFARDON, —HTALT ~NOBEIIFED LN T
e LA L, Lee et al™® ZFRBE N L TIrbRL
WMETH B, Bo v o7 XA HBoBETEE LT, 4
Bit, IR RICOVTOREDEL S,
AR TR ENBD V=712 X B FFRRe RN
&, Borvo 2 itEThaiRILEY, BlEST IV
VATAVIEDBDDTHAEEZONS, == 1C
3, BELAEWHSLETATWEY, &5, =v=
T EBREEHI LT, KBEEKELCAW NS
B0, ZORTHEIZSTINYATFA VR ERELE
to STUYNY AT A4 Y EORBELEWITIE, DUFICE
F5 X9 e rsae R4 Rmed 2 AN As#E S
Twhb, Yoo s R FNCEEh LG E YT R
BNESE5ZLT, WROBREDNRT DS, MR
FI LV IFRHEELRBESEZT Y MZSTIU VYR
FAVEBREEHIET, ¥4 b AL v D—D2TH 5B
TGFB # WA €720, Fuvy I vEBBEOEE%
ET2OL LI, STYNY AT A v hsEoHmgL
ERC L oC, FMEZBMEE2"Y, $72, STV
WY ATA ik, TEEEELZTIERITERO—DT
» 5B LDL ORAZNE 2 &, BB LIRS hT
WA, St ERABFEEZHOMICTALDICD,
BFLL A - B L RV OBFERLEE 25,
AFFEORRE LT, 2HBTF5R5E, —0HIL %
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1EHHDATH B BTONE, LaL, BT
Lo lfFiE~— A —D9 b, AST CRAEMIGT
HD, BY ZHERICODWTIRAETE RV OO, ALT
BIUAST L RAHOEE ZRL Tz, L7225 T,
ZOEIZOWTIE, YU L XL Y KRELL Lz
MRBREERT AL THRTEEEZEZ LN,
SHROBEELT, (1) ABRSNERELZEZ Lt
RECIY, LVHIGIEFTRAICL, FORBIZE,
RERSINER M b o0 A BTGB SR AR - B EE AR
REED, (2) R~ —» —OESHEENHICEL, &
D [RFE] SEVWFERBRSMELT5Z T, [FRNH]
T AEIREMRIET 5, (3) BWWERR in vitro FER
Xy, RABFEEHLNICT S, REFEITOLNS,
AFFEICL Y, BEZICHLT 1288, B=>=
JEREFT)AY MBS EHIEICLY, kR
EERE DA EPRBIN, FEEEEDFH LW
VBREDS, REL EOETEEEEZRESI L L LB,
Bovorsg5HY 7Y A POBENRBIPEH TS
20b L, B v =7 O BRENORRER L
ERUARLVTOIEF YA, ERICHIFEAERL,
FrHEOBEBEEL LT, 4%, HHZ2EDA, S Ltk ,

ARFGEE, BRRSHARMED» S OZEHIEE LTHTo
2o ARERIZ T/ 7207 RERS INE O BRI RS
HLLETE9,
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Research Note
Effect of Fermented Black Garlic on Hepatic Function in Japanese Adults
—A Placebo-controlled, Double-blinded, Randomized Trial—

Yuuki Kawasaki, ** Kanako Yagi-Tamura, Junpei Goto,'
Kuniyoshi Shimizu," and Koichiro Ohnuki’

(Received January 24, 2017; Accepted March 1, 2017)

Summary: OBJECTIVE: The objective of this study was to evaluate the effect of fermented black garlic on he-
patic function in Japanese adults. TRIAL DESIGN: A placebo-controlled, double-blinded, randomized trial.
METHODS: Forty subjects were randomly assigned to either a garlic group (GG) or the placebo group (PG),
and instructed to take the assigned supplements for 12 weeks. Blood tests (hepatic and renal functions, and
sugar and lipid metabolism) and physical measurements were conducted before intake (baseline), and at
weeks 6 and 12. RESULTS: The change in the level of ALT, a marker of hepatic function, between the baseline
and week 12 was significantly smaller in the GG than in the PG ($ =0.049), and the change in the level of AST
also tended to be smaller in the former than in the latter (p =0.099). CONCLUSION: Our findings suggest that
intake of fermented black garlic for 12 weeks has a beneficial effect on hepatic function in healthy Japanese
adults. This study has been registered in UMIN-CTR (UMIN000024771).
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