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Effects of glucosamine hydrochloride and N-acetylglucosamine on Japanese
patients with knee osteoarthritis: meta-analysis of double-blind,

randomized, placebo-controlled trials.

Takashi Hatae, Yoshihiro Ishida, Machi Ito, Saki Oshima, Kasumi Fujimori, Aya Ino,

Yoshihiko Tauchi, Harunori Tateshita, Akitoshi Tatsumi, Tsuneo Hamaguch

We conducted a meta-analysis on the effects of glucosamine hydrochloride and
N-acetylglucosamine (both of which are used as supplements in Japan) on knee
osteoarthritis (KOA). The database searches were performed to identify articles
written in Japanese and English in which efficacy was assessed in Japanese patients
using the Japanese Orthopaedic Association (JOA) score among articles relating to
double-blinded, randomized controlled trials (RCT) conducted using glucosamine
hydrochloride or N-acetylglucosamine with placebo using the Ichushi web (Japan
Medical Abstracts Society), Japan Science and Technology Information Aggregator,
Electronic (J-stage), Google Scholar and PubMed. Among these analyses, only
articles with a quality scoring system (Jadad) score of =3 for RCT were used for the
present meta-analysis. Three articles of RCT using glucosamine hydrochloride and
two for N-acetylglucosamine were identified. The results of the meta-analysis on
glucosamine hydrochloride and N-acetylglucosamine effects on KOA symptoms in
Japanese patients showed two different effects: 1) there was no significant
improvement with glucosamine hydrochloride and 2) N-acetylglucosamine

significantly improved the overall JOA score. The results suggested that intake of
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N-acetylglucosamine improves KOA symptoms in Japanese patients. However, to

provide N-acetylglucosamine as effective supplement for knee osteoarthritis, more

studies with a larger number of patients are required in the future.
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ZEIVEREE (knee osteoarthritis: KOA)
&, Flr e RIHmL, ABIBWT, AR
JERZ AT 5 FHITH10005 A, BIEN 2
F (XHBWIC X 2 BHE) 13830005 A
LiEE SR Twa Y, KOA IZHEELT 5 &
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EBENHEIRLY)RAIERD L DL ERT
WwWzY Oz L, BEmttaE o
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BN 2 S 5 22 TR L, EROMEEE G
DI D 725128, KOA DFRiB L U HHE
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DOREEIEICHT AT A PELTT VT
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W2 TW2Y, WRETE, ER24E0 [/
S OEREVEREAM & 7OV HIE | OfRIEY 12
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THER S N2 3-lli S 3 VI & BRI L
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FIVERNRLLT, 25 7FH) Y AOFHE
2 HWTRARHI 217> 72.
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2.1 WM OEREE

A 5T F ) ¥ AN B BRI FE DR S,
DV o2 X o> TEIRLZ2. (DRCT Th
5Tl (2) “HEHEMEZHVWTWDEZ L,
(3) EBRBESZ VAW I VHEEED L VI
N-7EFNTNVIHIV2BRLTNLEI L,
(4) WESRES T IR ZEMLTVWE S
&, (5) HAREIEIFLZ O KOA HH AT
HIEF#E (Japanese Orthopaedics Association
score: JOA score) (2 X 0, [J&9%m - A4THE
J1 (30 s 1) 1, &9 - REBCA-RERE) (25
RO D) L, A BB X OVBRIE - 5 B
(35 midmi wi) ), [HEME (10 midwini) ] o 43HH
DAFF100 s A £ B AT 247> T
52k, (6) Bl EEECIIHATSETH S
Z &, (DRCT DR OE O OIRFED 1
2T¥ 5 Jadad score” % H vy, [RCT & ¥
LENTWS], [Ty a8y lEds
HRedn, »o, #@YLRLETHAL] [ZH
BREWREIN TS ], [ZHEMROFGES
BEL3n, o, EULRLETHL] [
HEB X OBLEICOWTHHENTWS | O
S5HEHHM3HEHEUEICAHTAZETHA.
AL DFIUL, 2 HOWTEEHIMAL L TIT - 72

2.2 WX O

20154 9 H F CORMI7E DL %, K
i Web, Google Scholar, J-Stage, PubMed
TR L7z, BEEE Web T, AL
LG, [Zvayy, 548 kBL0°7
Y AEDAT, B W
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2.3 T—20D#%E

BIR SN L2 xR, EZRY (HIBE
BRFEME S W FEH L5 —) ZHWT
AT FN AR 12, A REOIRIEL
LT, 79 RMaedie Lzrvaysy
WIEFEDH 5 VIEN-TEF U7 Va3 v
54 ® JOA score DA FHM (JOA score (&
) OF#HE#%E (Mean Difference: MD) %
iz, 2ok, ZVvad s VilEED 5 v
EN-TEF LT VatI vyoxk5E08K
b HYEE, BHEPRD S VO T E
WL BAETS7— 7 OREEOREEIZIE
TPAEZ AR L, 742330 % A il 0 8 A % 5
B LR L., RE%LRED WIS
R EREE TV (Fixed Effect Model) 12
LM EREERA L. /2, BEMER
D 5 EIRERNEE TV (Random Effects
Model) 12Xk AR AEHRH L. &8,
A ROHBIEOMEIIHEKRES B L
7. AkTHIX, ML 7 2 DOBGEZE AT
INRELEN, rvay I VgD LV
N-7TtF V7 nvaH I r&b5%oJ0A
score D & Er 7AiMl % 47 - 72 RCT @ fi SCH A3
Yipirolzlz®, BGRETE Loz,

3. 8% R

3.1 MO EHRA S M R DO4EFE

i L DI ZAT o 72k R, 39 AL &
iz, 209 b, 7—FX—ZAMTEBEL T
i SN 725 B L ONRINEHE IS AT S
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D28 L, rvay I vEBEOR
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BIRERCESHLRWVRYX 128
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1 ol & #IROBE
F1 AFT7TF) YR GL 4 oK
Sz A
I | RO | B | Y PR | BB | Jadad score
K Y : ] : + .
o e | 200 | LU B E:/Nas3 Vi | E:1500mg/ H | 83HM 3
NI : : + .
K*z.ffnoto 203 | EINHL EITZOEET | pinvesarnavsy | Eistomgn | 83w 4
11) . .
e o | 205 | I BT E:/nay I vERE | E:1200mg/ H | 12 580 4
i E1: 1761 | E1:509 = 66 .
B s . El:N-7+FNVZVa+s3y | El:500mg/ H .
Yokoi | 2013 | P2 117712}“ o E2: 7 Va3 V4 | E2:1500mg/ H | 12 4M 3

Wil - E = BRI, P = 77 LR

Va3 VIR L L T406), N-7
tFNV TNV a I L LT, 7Tk
AL LTUTHIOEFTLISBIDS G & 7o 7z,

3.2 JOA score (#8&) (T2 7/LaH%3
IRERIE DR R
IPED61.9% & 3 2 DRSO THREMEATE
HHENT=ZEND, EEHEETIVICL SHH
ERER 2R L7z, JOA score (#6) Zx)
TH 7N aY I VIRRIEOMRD A 5T T
VADFER, JOA score (F&E) ® MD (95%
fEFEIX R - 95%CI) 13£1.96 (-2.04 to 5.96) &
BRMEE RS o7z (K2).

19

3.3 JOA score (#8&) XT3 N-7&F
WTIAY I OHRE
IPEDR0 % & 2 O O SR CTREMED TR0
LN anro7zZ b, BEMBRETNVIZLS
AR 2R L7z, JOA score (&) 12
WHTAN-TEFIUTILIAHSI ORFED X
7 F) T ADRER, JOA score (BBE) @
MD (95%CI) 1%3.84 (1.33t06.36) L&
)R ERLI: (K3).
4.2 =
HARAND KOA BEZ R L L7 ad
IVOUENROFEIIET A8 T Y
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Experimental Control Mean difference

Study Total Mean SD Total Mean SD | MD 95%-Cl W(fixed) W(random)
Hayamizu et. Al. 2003 11 7750 3.60 9 7830 280 —}i- -0.80 [-361; 201] 492% 45.0%
Kajimoto et. al. 2005 12 87.10 1180 11 76.40 15.50 — 10.70 [-0.63; 22.03] 3.0% 10.2%
Yokoi et. al. 2013 17 9857 306 17 9583 515 Eal 274 [-0.11; 559] 47.8% 44.7%
Fixed effect model 40 37 §'> 1.24 [-0.73; 3.21] 100% -
Random effects model <’~:> 1.96 [-2.04; 5.96] - 100%
Heterogeneity: Fsquared=65.4% | : i : |

20 -10 0 10 20

IO RBA TNy I U ERIEEN

2 JOA score () WCH$A7NVad I VIEREDOX T TF ) ¥R

Experimental Control Mean difference
Study Total Mean SD Total Mean SD . MD 95%-Cl W(fixed) W(random)
1

Kajimoto et. al. 2003 11 7250 1880 10 64.50 20.90 ——5—0— 8.00 [-9.07; 25.07] 2.2% 2.2%
Yokoi et. al. 2013 17 9958 144 17 9583 515 -:' 375 [1.21;6.29] 978% 97.8%
Fixed effect model 28 27 <l> 3.84 [1.33; 6.36] 100% -
Random effects model <.> 3.84 [1.33; 6.36] - 100%
Heterogeneity: Fsquared=0% | r H I I

20 10 0 10 20

FPSCREBAE  N-TEFAIILIYTI BN

X3 JOA score (

AFMEIN TR W &6, RIFFETIE,
AIBTHRBLTWA TNV AN I v 2EghYT
YA MOWGTHA TNV VIERIES
FUN-7TEFAUTVaAHIvedsd L,
HARAND KOA BEDOLERRICONWT, 2¥
T Y ADOTFEE HCTRARH 21T > 72.
JOA score (#&8) ZHW/I=r7nvay3I v
RRIROUGER RO TIX, I RE
BRLTARBRLRIREIRDON o7, 2D
FEHIE, KOA B X O M B # e 13
L7NVAYI VOEHERT TR
5 LLLCEEERER 153D 2 7 7 F V) ¥ ZADFE R,
Fhad I VEBEICH RS oD
Viad 57 o#fits e —% L7z, %7+
ZWHRH L7z 3203 £ TITBW T,
IV aH 3 VIEERIEEIEO JOA score (K&
) BT T RERNE L R L CTHERYGE
BHEDONL o7, ZOHIHRALY @
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BE) I TAN-TEFUINIAFIVDAFTTFY VA

LTI, vt I VIERRIEE G %O
JOA score (#4) TOLHBELUEIHD S
Nahrolzl b, XFTFHY Y RITBW
TH 77 REHBL THELRMRITED S
NholzbnbEZ 5N

T/, SROZ VI I VEEEDO XS T
TV Y ATIE, 3O TREND DS
hWz. ToOHHD12ELT, FvaHIr
WRREE B 5-BAG IR 5T 12 B 5 R 58 @ KOA
DEIJEEIEVDH -2 EHEZ LN
JOA score (Baf5) 1%, [ - ATRED1 ), [&
i - REBCRERE T ), TR AR X ORI -
kG | TIEMR] o 4 JHH % 5512100 44
Wi CRHli L, wWihph1od 1 B E LS
HZETHMMERL., Fvat I VIEEE
o5 HGET O JOA score (BA) 1%, &
KoY BLUORASL"Y ORLTEINEHD
SEEWTI0OEBTHo 2D L, HidkEs?
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D L TIER G FH DTG 3% 95 1 & 12
E, ALY BXURALY o4 &
L CTIETH - 72

512, HASY BXURASLY O
TR R HE O P60 1%~ 70 %A T
BHolzDIZH LT, ML DR TIH
S5 ONAER DRI 50 7% & 10 DL E A 2 o
722 e BRERITEEL-TRENE 2 5N,
JOA score (#&8) ZHwW/7nvay3 v
IR OYER R OFHETIX, NS 7 A
DU REMEDI TR TE o7z, TOMHHD 1
DL LT, HRFETHE S NGB K
ENEZ SNz oMt L BIROER I
BWT, 7= R—ZAMTHEEL TS
7oL R 16 WMAFR - 72A%, 25
WPFLE AT 2@ A3 5 & 124
DA ER, o 72b DI 4HDOATH o 7.
JOA score (#H) ZHW/N-7TtF L
VAt I Y OYEERIROFITIX, SIt
REWRLTHBERMRP RO N £72,
LSEON-TEHF VTNV IAFI VDR Y T F
)Y ATE, 200 TREAENRD S
Nhhpolz, AZTFY I AZEHALEZ2D
DHLDH B, B’ALY OFLTIE, N-7
L FIV TV a3 VEAGHT#% T JOA score (F8
) BFEBEICEEL, N-7TEF L7y
I VERE D JOA score (BBE) T IR
BHUA & IR L CHEICEE L Tz KR
5% 0@ TIE, N-7EFUyLayI v
HIE D JOA score (Bf) 257 7 R
BEHBM L CTHBEREETRD LN o7
B, N-TEFNUZV a3 HEIF#%T
JOA score (&) A EICSE L7z AR
59 DX TiE, N-7TEFNVTLatI v
BHEB L 77 2 REIE O JOA score (&
5) OEEREAT0.26, 0.32TdH - 72Dk
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L, #ES "™ ofLTid, N-7EF s va
I VEIEBS XTI RENZO JOA
score (¥6) OETHREA0.014, 0.053 &
INS o722 b, AFTFHY T ATBW
THIHES Y ORFIZI7.8% DEANMIT A 70
ENTVDHIERND, TITRELKLTH
BLUWHENRPRO LN DEEZ LN,

72721, SRoFEE bIhr2#TLs
A TF) Y ATHLID, 5%, HEAAD
KOA BHZMN G L L2 HDEWRCT 25&
HMINLI LT, JOREOEVAYT )
ADFEMI &Y B2 MG %217 ) LEDPD 5.

L, AFTF) Y ADOMNGE o 72X
BLBVWHNIE LT MEZITomILD
KOA D& liH: & LT, JOA score 7217 T
7% £, ¥ & @ Visual Analog Scale (VAS)
& 5B DOFFEREED © 7 5 25 [ O FFAfi 22
THEK S 1L 5 KOA B # ik 5F i RN B
(Japanese Knee Osteoarthritis Measure :
JKOM) ™, i & @ VAS, Lequesne 5 @
KOA HJE B B E Rk~ 73l 7 A H v
LNTWZENEITFTONL o2 L,
KOA &\ 9 1 DDOFEBIIH LT, Ba ZaF
M EIFAET A & T, M—BEIHT 5
Fvat I VHEREBLON- 72 F VIV
I I Y OYEERIR OGO, & Ol
LT 50 CTRERDR 2 RN D B
ZEEIRLTVS.

DEoZ RS, JOA score (BE) #H
WZZHAAND KOA &I LT, Zvay
IVIRRIE I SEM RS TE Y, N-T
CFNV T AY I VIEERRESYETE S
WREEAVRIE S N 72720, a3y
WIS 2 VIEN-TEF V7V a3 i
H.# ® JOA score D # A 5l # 17 - 72 RCT
D LNV T drozlzd, MBNA T AD
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