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2 Materials and methos

RERBLEIC OV T Clomi il Lz . AR
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Table 1 Table 1 : FERE L IH#H

Pag Placebo
Atk E6E Ak A%
24 (mg) 24 (mg)
(%) (%)
PR 8.0 20 - -
B 90. 0 224 98.0 244
RFFY 2.0 5 2.0 5
B Ca
=ria 100.0 2 49 100.0 249
Hﬂn (W HEOHE (125 |

o
RREEICRENAEL
(n=48)

10 - BMER (n-5)
- AEME (n=2)
7 » % Lt (n=70) - e (n=0)

ARS (n-35) B &% (n-35)
8 (n=3) —
BBRT | [RewTEeR (h-32) RRETEPIE (n-30)
= BTG (n-31) WATEGI (n-31)
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REEAOHIIC LS (n-1) REEHOLIIC & 3 (n=3)
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22¢HP20.05 2 Eb12HP<0.05
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(Lo X MYy 73E)
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PR SR, AR T O &R E A bR LT,
BRI ECRIE Figure 2A TH3#ir L 7z, BEPN ELE X Figure
2B (4T LT, A EFELIZOVW Tl Fisher's exact test
THMT UTe, 7 30 BRI S T D a4 %
PR L. BERT 21T Fisher's exact test Tod L7z,

3  Results

RER T PQQ (20mg/day) & 7T AR D I 7 LAEEL
1H1EATV., 8# A, 1238 B ICKMERBRAZIT -7,
AFRBR D ML RERTAR O 72 80 Db R ITEIR 1T, K
L7o#iRd 44 GRBREE 1 44, xHIREE 3 4) L/
BrROMEVEITER LT RE 4 4 GRBREE 3 4 . kT HRE
14) #BR\WIZAFH62 A TR I 72 o7z, ®RHE D
VIR TAABRAE 41.2 £13.4, XfIRAE 41.8+£13.8 TH Y
BEM CHEFHAIA B R 2213 v o 7o, MEBNERBREE S
P 45.2%, 2z 54.8% . xt FREE S ME 32.3%. Zoi: 67.7%
Th V., B CHREIAEREIT ol £o. &
R, RE, BMI bR CHREBHIA B 21T e o Tz,
ABR RSO 0 3 GEEED (2325 L7z MMSE KO}
Cognitrax FRERS F 13, BUREE 27.7 £ 1.6, % HERE 101.79
+8.48 Th 0 BEHICH B RET R o T, MBS
DOFEET) ., BRI E L 52 5 EITEETHD
RIEEEIZ OV T H RIS 2 BB RN 72 )
27,

FRERRET A M 2 Ry 7B BB LR b r—7 3R
BCThHbd, TOMEE Table 2 12737,

2— Ny 7 AE Y —REBR O FEMERITRABREE & xR
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Table 2 FERET 2+ 28y 7# B, R ML—7HER)

*

2-Back Test

ERE (%) BEIEFM ()

PQQ Placebo P-value PQQ Placebo P-value
Week 0 55.03+19.79 51.03+2253 0460T  105.25+19.55 100.08+18.80 0.293T
Week 8 62972001 62062068 0.862T  104.6217.88 100.10:21.61 0.373T
Week 12 68.39+17.89 65.29+2256  0.552T 101.17+19.35 98.41+21.73 0.45M

Stroop Test

ERE (%) BEIEEM (s)

PQQ Placebo P-value PQQ Placebo P-value
Week 0 93411258 86.16::2240 0083M  91.63126.10 86.031+18.92 0.652M
Week 8 94.98+3.80 94.70+7.78 0.368M  90.601-28.46 89.321+28.03 0.933M
Week 12 97.49+3.62 94.05+11.60  0033M  75.89+-21.54 83.751-18.88 0.049M

* EfEER L A AR 13 =SD TR L7, P EIE
LR URA Y hE—REM)ZEM Lz,

A M= TR ORBR L I 12 B O IEfgER1T

PQQ #£ 0.98 + 0.04, xfH#E 0.94 £0.12 TH V. X}
BELHEE LT PQQ EHEHIIARICKEL
(P=0.033) . MEIZK 1L 12 @ H T PQQ #*
75.89+2154, 7T LR EE 83.75+18.88 THE A (P-
0.049) TH - 7=, PQQBEUZ & 0 [RIZAITL 720,
HERELEN L DT,

Cognitrax (2317 5 A FLIE. SRErLE O R & Figure
4 \RT, TOMEYS T Y A AT —H TRT,
PQQ &Il 12 % OB EFLIEEE A 27 Nk
1005 + 5.2, *IPREE96.2 +57 TH V. XfHRRE L il
L R FICa BEICREEZ R~ L7z (P=0.003) ., &
7o, BEL12 Wt O LRI TR 3.045.3, XH}
#E-2.046.7 S ThH Y | KFHHEL il U CHE Z2dGEN
I (p=0.002) , REREMLEI 12 #%OS
FERLIE TR A 2 7 IR 54.142.3, %P HREE 51.643.3
THY ., HREEL il U CHREHNICEBICREZ T~
L7z ( p=0.001) ., F7=. B 12 @#%OFEHE(E
IXERBATE 3.123.7, X FARE 0.523.9 TH Y . *HEEEL t
i U CHERHOICAH B R UGE R S v7z (p=0.014)
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AEFLE Table 312F &7z, BDNF, F{RFHAL,
PR, MR, A FRA, IRREOR %
Supplemental data |29, 42 70 ADFRERKLE D 5
B, 36 A (51.4%. 100 f4) (ZASGER ) & B L
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(51.4%. 50 ) . xtHEEETIZ 18 A (51.4%. 50 1)
DRIBE A ERELINIA LT, 2 BEM O Ba ST

J:t.
FEIFETITI o7, ETCORFEFRIIBE L
=
THEETHY E%iﬁﬁ ERQUIRAE L eh o T,
=p == - e ESs =]
AR EMREMICL D AFEHEREHRREM, L ORE
BafRIE T2 L if_ i (%5372 L) LHIE S, Bk
ﬁtﬁljko).%rﬁ'f* ntu&b%ﬂfcﬁi))of;o
e P = . NS
Table3 AEBRMHR T RAENK (%) [N
PaQ Placebo Total _val
(N=35) (0=35) 0=10) pvale

Subjects with any TEAE s 18(51.4) [50] 18 (51.4) [50] 36(51.4) [100] 1. 000F
Subjects with serious TEAE s 0(0.0) [0] 0(0.0) [0] 0(0.0) [0] -
Subjects with any TEAE s related to 0(0.0) [0] 0(0.0) [0] 0(0.0) [0]
investigational functional food
Severity 0(0.0) [0] 0(0.0) [0] 0(0.0) [0] -
Mild 9(25.7) [15] 11(31.4) [23] 20(28.6) [38] 0.792F
Moderate 15(42.9) [35] 12(34.3) [27] 27(38.9) [62] 0. 624F
Severe 0(0.0) [0] 0(0.0) [0] 0(0.0) [0] -
ID relationship 0(0.0) [0] 0(0.0) [0] 0(0.0) [0]
Definitely related 0(0.0) [0] 0(0.0) [0] 0(0.0) [0]
Probably related 0(0.0) [0] 0(0.0) [0] 0(0.0) [0]
Possibly related 0(0.0) [0] 0(0.0) [0] 0(0.0) [0] -
Probably not related 0(0.0) [0] 1.9 [1] 1.4 [1] 1. 000F
Definitely not related 18 (51.4) [50] 18 (51.4) [49] 36 (51.4) [99] 1. 000F
Unknown 0(0.0) [0] 0(0.0) [0] 0(0.0) [0] -
Outcome 0(0.0) [0] 0(0.0) [0] 0(0.0) [0] -
Recovered/Resolved 18 (51.4) [45] 18 (51.4) [46] 36 (51.4) [91] 1. 000F
Recovered/Resolved with sequelae 0(0.0) [0] 0(0.0) [0] 0(0.0) [0] -
Recover ing/Resolving 2 6.7 2 3 (8.6) [4] 5 (71.1) [6] 1F
Not recovered/resolved 1(2.9) [3] 1.0.4) [3] 1F
Fetal 0(0.0) [0] 0(0.0) [0] 0(0.0) [0] -
Unknown 0(0.0) [0] 0(0.0) [0] 0(0.0) [0]

N=XF G154, n(%)=7% 24 1H B O X 5E45(%), [Number of events] =4
EHEL DORIGFE p —value : Fisher's exact test

PQQ EHHE DI 12 JH1% 0> BDNF fEIL, X R &
b L CHEFFHFHICARICERWEZ R L
(P=0.032) , F7=. FRERHEN TORERAH & HEEGE]T
#% 0> BDNF fli % bbiie U 7o L, $BHER 12 @& I3R!
FHNCABICIK T L2 (P<0.05) , Z#ic XV, PQQ
121X BDNF fEZ M3 21/ERR & 5 2 & BREBE S L
Do

SRR ER (SMM) 12OV TS, SBREE & xof R
ORICEBEIIAR N o7, T, MEENTOR
BRET: O BN E RIS L A RICAE BRI A
BT,

AR R LR 12 % O 28 ECWITBW 1L, slBREEN
0.383+0.006, xfHREEAS 0.380+0.005 T V), xfHREE
EHR L THRAFEHICARICE WVMEZ R L T-
(P=0.018) , L2»L. W#EEHN TORBRAIEZOEH
ECW/TBW (ZIEHRHFMIICHEE 2R EZIT R 6o
776

BRARR AT CUE, IHEST L (SBP) | fkaR i+ (DBP)
BIOWREE OV A2 L—R) ZHIE L, MiEF%
% TlZ. WBC, RBC, Hb, Hct, MCV, MCH, MCHC, PIt
ZRBR L7-, AL T, TG, T-Cho, BUN, T-Bil,
TP, Alb, ALP, LDH, y-GTP, AST, ALT, Crea, UA, LDL-
Cho, HDL-Cho, Glucose, HbAlc Z & L. JRIE Tl
pH, Specific gravity, Protein, Z/va—2x oty /
g eIy, FhryElELE,

ZOFER, PQQ EHUEE & 3 REEOMICA E R ZEIT A
Lo Tz, 2 BALEIZOWT S R CRE
HHNCABERETR LN T,

4 Discussion

PQQ #t & 7 7 B ARBEOFHn, M2, MMSE IZ221%
72 WY T N—T T BTz, BINE BT Z
NETOEPMIELY £, BRI YA X
EHREFY 7 B R THE Lz, AEKYE 0.05, B
0.8. W R 1 THRERY TNV A XT1T NEeo
72, PQQ I THED & » - CII e a il E
L7 14) . ZDO%hFEE 085 DA 23 A& 72T,
FEARAERIZIZ 3L AL, BBy T a X
-+ BBl TS 728, BRITFEHIC
WRARTOIC TS TH 5,

PQQ fEHUED 12 B DA ML— TR A a7 137
TR REEL R L CHEICSE LT (P=0.033) ., £
7o FBHGT & Rl U C O HEEH PRI B BGE D
BENz (P<0.05) , A ML—7#BRIT 0O E TFED
B DIREE TR B, RS S ERIET S,
X o TPQQIZIXEET) &Yk 1 D RE 2 BE 4 5 %)
ERHLND,

2 Ny 7 R CIIWEICAEEITBE I 2o T
NN TIIA a7 BN E L, ZUIEBR~oER

CEEHFR) 2R L TRY, FEHMEOE VAR T

TiE PQQ DI MN/R IR WATREME N B D,
Cognitrax R CIX A MEB L O P AT 1 v 7 [Al)i
\Z& D PQQ DRYENHER ST, 12 K OB AT
BIOSHEREA T IIMBERH LKL TAEEICK
& L7 (P=0.003,P=0.001) ., PQQ (ZIFFLE Dk
BHRDIRE S 4L, BRI F1EE A L TH RERD
FERDE BT,

PQQ fEHRED 12 it > BDNF BT HRRE & bl L
TAHBEIRLS , MBI IER?S R S5, BDNF JRE
PMET L72 PQQ BHIZ B W CREASRE DK F IR &
NT IS BEE L TV, JRIE LTV e, BDNF
ORI ML PR OB & s & OBIE IR ST
WRWZ & b A 15)  (Int J Mol Sci. 2020 Oct
21;21(20):7777. doi: 10.3390/ijms21207777.) SHTH
0. ZOBEFOMIEIITS SITHRMNBLELEZDL
nos,

285 ECW/TBW 328 /Ky EITxHd 2 fMiush Ky
#EZ277, PQQ BEHEECTHEIC ﬁwﬂxpomw
2, RBRATZ OZEIFAR TIERL, ZORIZONTH
SELRABIENEIEN D,

270 N\ORBHRE D H b, 5536 A (51.4%, 100
1) OxtGeE TARMERH & B IE ICA EFRNHE
A LT, REEMEETIEAF 19 A (54.3%., 51 1)
DOXRFETHAL, MRBETITAF 17 A (48.6%.
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(%572 L) EHIE SH, B SL & ORI BRIZR
O oo Te, RERBECTHA L2 TORERIN
FRETH Y BERREFERISTR, BTORFEK
I VEADHIE & OMZ B AE 72 LICRIE LT,

PERRAY, MRPRRR A, A ERE, IRRAEIZI VT
HARBREE & XHRBEO R TREMICHEERZIXA DR
S Z b, ARBROBIORE TIX PQQ OLEAMIC
R 72N 2 & D3RR S LTz,

5 Conclusion

R HAN 20 775 65 3kl 31T PQQ20mg/day
BRI XV 12 FERZICEE ) & OweEd 2
bhd, £, HERELSHELRCLIRNTH-
7o E7-PQQITAEFS, AFFS, AMFma.
MEREIRRENC L > TEEBRRMTH D Z &R
Ihiz,

FIZEAH
AWFIEDE AT T R T ZEN AMeFEHASIc k-
TiThbhi,

EEHMR

AS VEERSC, FRNT AT Lo, KLUV SCEE, st At
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Abstract

Research on dietary supplements aimed at improving cognitive function is actively being conducted, and among these,
Pyrroloquinoline Quinone Disodium (PQQ) has attracted attention. PQQ has functions related to mitochondrial biogenesis
and neuroprotection. Cognitive tests targeting middle-aged and elderly individuals have been reported so far. A double-
blind, placebo-controlled trial was conducted with healthy adults aged 20 to 65 years, including individuals in their 20s
and 30s, to assess the effects of taking 20 mg of PQQ daily. Cognitive function evaluations using the Stroop Test, 2-back
Test, and computerized neurocognitive assessments (Cognitrax), as well as safety assessments including adverse events,
biochemical tests, and blood tests, were performed. The collected data were analyzed based on medical statistics. The
Stroop Test measures attention and judgment. In the Stroop Test, the PQQ intake group showed improvements in accuracy
and response time after 12 weeks of intake. There was no significant difference observed in the 2-back Test. In the
neurocognitive tests, improvements were noted in composite memory and verbal memory. No significant differences were
observed between the placebo and PQQ intake groups in adverse events, biochemical tests, blood tests, and urine tests. It
was confirmed that PQQ improves attention, judgment, composite memory, and verbal memory in healthy individuals
aged 20 to 65 years and is safe.
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