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1. BT E 2 R 2 b SR TT. M JRIE 150040 52, b [ i ERRE e th 2598, JE 5T 100007 ;
3.RFBZDA R A, I M/RIE 150025

WE B 6 AR RANE K B A A B A A Bk B PQQ) 15 2 4% B (T2DM) X 2,89 25 34 A, 47 3t
TEEAIVE R ALE] . 7R .80 AR RIS A 84, R AT G A (R 1/4 A EHBEF +
PQQ 28 1/2 A BB AF] + PQQ 20 A7) F AN & 5B AF) + PQQ 4L ANEH B A4 PQQ 4, RA &
REAR R TR A TR RS RS RAE T £ (STZ) #9 k  5 T2DM K AR T a5 B A ME RS T AW
K, E AL Tt 5 12 B ARl R R s kE AKRE BEZAMKKE, ELISA &0 X R iF o+
ok e fg BAC MR KEE TR IR HE 2K EE BB ARBRE TN, SR, 5EA A4
Yo, A F AN E K B A + PQQ 28 FINS K-F % (P <0.01) ,HOMA - B K-FFZ (P <0.05),GSP,
HOMA - IR R-FHEA&(P <0.01),TG.TC LDL - C 7K-FFEA&(P <0.01) ,HDL - C KFF & (P <0.01),
MDA 7K -F A& (P <0.01) ,SOD \GSH - Px K -F & (P <0.01),IL -1 TNF - a K-FBAK(P <0.01),
Be b B I E KRB IS A KR R R B R R B AR AL B , s R TR — A 2 B A SR
UM M AR A AUH T AR 3 & T2DM K g B AL R AR KB 45k ANE B A A B A PQQ T
@it H ) GSP A Ak MDA TG 4% % 3.5 90 F 5 & T2DM, 45 A ALk 7T 4 5 47 4] BAL B3 A K 52 R

Ax,

KEEIR 2 AESRIE AN R H B A ; kSRR R
FES2ES . R285.5 XERFRINAD A
DOI;10. 19664/]. enki. 1002 —2392. 260090

2 HUHEPRYA ( Type 2 diabetes mellitus, T2DM ) & —
FS PEAI LR, RS 1] 90% LA b, R
FRAIL S A% W0 B 5 R ARPT R B AL T RE R A |
G YA B s AT U N E i 17 NV R
J7 T2DM THI Y7 R80RGER AN R B0 60 46 ] f ) 5 22
FRFNAIT TS AN S R s A R R
RO B, AbT7 R RAERY 385 HR B AR
A& Oty TRT AR CH R ARG R 25 T ]
e R DR TR, LA I PR L R A
NI BRI ( Pyrroloquinoline quinone , PQQ ) J& — Ffi H.
PUAALTER BRI B W, ) AR TR A 5l
WYLt AT S o s [ SRR B T2DM

WA 2025 -11 -13 & 18] 5 #A:2026 - 03 -26
EEWB . By &S0 LTI E (20242X12C16)
YEE A TREDE (2000 - ), Zo, W HWF5E A BEGE )7 1)« P 25 253800 T
LAt A B BTN AR
« BISIEE . RIBL (1978 - ), &, 1+, 882, A4 F 06, F 55 5 0 .
rP 25 25300 B B e R S R R TR

X EHS 1002 -2392(2026)05 -0014 - 06

FEVAATRE AR PRI I S VA Y 45 1 AT v
FEVERRS 00 ARHIF 5T JU03E i 24 55502 2 6 R 9 R o T
A FECE PQQ X T2DM BYTHY 738 B BAEAE FIFILA
1 #R5H®E
1.1 ¥

SPF 2% it SD KB 80 H.,7 ~ 8 JE %, 1A Jf &
180 ~220 g, T1L T KA AW H AR A A FR A 7], 58
B Eh MR P2V AT IE S SCXK (14) 2020 — 0001, 4 3% T
BRIV BE 25 K2 s ) 55 55 % [ SYXK (8 ) 2021 -
0107, W ial IR 4. BN 20 ~ 26 C, HXTHE B
40% ~70% RN 12 h REAS R, B #R0EY
e A AN L VR T i N S S 1 (g LU= 3 T
(2025050801 ) .
1.2 23

D VA 7R A A 24 (I 257 B20020118 1t
520240901Y ) , FHRAEKT 382 BIAR  BES A B
FA& Gy TR AREE CH RLECL AL, 2 K
P& TR VAR O A8 VR IR T AR, B
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B 1 mL AY TR 0.9 g; MG MR (SR Z= 25 A BR
oAl 45 20240802 ) BE A% 20 me/fr; = HOBUAR,
0.5 g/ F, BRyeiil 24 (VL95) AR, #t5 ACRO860;
BEMRIAC R (STZ) W FAb st B A B A FR S ]
#t5 S6050F

1.3 U0 A

BEACI I 8 1 (GSP) 25 i B & 25 (FINS) g
WHHF « (TNF - )  HAAZE 1B (IL - 1B)
ELISA Kl i 7] & (V195 Bl e Sl A /] 454300
2025010235R , 2025010287R , 2025010280R , 2025010247R ) ;
FBEALY LR (SOD) (N S (MDA) (43 Bk H ik
ALY (GPX) B s ) & (A% B AR WA R
AL 3543 R 608250102, G08250102 , G08250102) ;
SBERE(TC) VHAh =R (TG) AR g 8 1 JH [
(LDL - C) . &% B2 R 85 F AH [ B ( HDL — C) 7 A
W& (A A YA R A #5250 232001
248141 241991 241971) .

Sl A (EE M. DAL &N FE, RS
G2000) ; HLF K (L AGRHU AR A BR A |, 2L
YP10001 ) ; 5387 R (L R URAT IR A R 2
5 JAS003) 5 #E)E AL (220 ot R T H R A TR
N )RS 20240107 TFB) 5 2H 4V AL AL (FE E Lei-
ca 23], B5 20240201 LF6 ) ; 4856 X0 K ML ( %
g S0 A A PR ], B95 CHMO03212308EP) ;
AR (22 BLAR BT 2l PR | B0 G425 -2)
1.4 T2DM FA Ny

K = lg ok B kA MR s RS STZ (0 5 ik ar
T2DM KRR b s R I iR gR 4 J8 S 3 A
TFHEE A RE DT FL (10 mL/kg) , 4 FJE, 288 A28k
12 h B8 S PR STZ, 1 5% 3 d Ja, 28 R kK
12 h W R BV BT B KoK & PR R s I b
fH(FBG) # T , I Z B IR Z IR AR 4%
H. FBG i >11. 10 mmol/L 8 AAE A 4 7 it 3y
1.5 e

KERIERN TR S d 5, 25K 12 h, U &k
5 E A1 FBG, UL FBG < 11. 1 mmol/L 515 , 4% 44 Ji f
80 HURFBENLS A 8 41, 25 FH 2H MR 3 el A AR 2
R A5 U5 2 A W AR v DR DR, AR A N7 I I Mk
VR AR 20, 45 2450 B 2 T e PR P 4 0 XL
FIEH A PR PR (291,99 ¢/d, 60 kg) K Eali%F H
25250.2 o/kg, LAAN BT W8 A FIG R & F &= (4
40 mL/d,60 kg) M PQQ IIfi PR & FHFI & (£9 0. 66 g/d,
60 kg) JFEAl, 174 #MEEH B A + PQQ 415 H 435
45251.05 mL/kg F10.069 3 g/kg,1/2 #MEH A +
PQQ 204 H 434525 2. 1 mL/kg F10.069 3 g/kg, 4>

FIHEE AN AT + PQQ 44 H /014525 4.2 mL/kg
F10.069 3 g/kg, #METH I A FILH A H 2525 4.2 ml/ke,
PQQ 44 HZ5250.069 3 g/kg, 5 A SR AHHE
AHFEFE A FEER K B H 1wk, g2 12 JA,
1.6 — A= FRER bR K 1 IR 2 A i e A 0

KRGS 25309 1a], A3 R ok RROK i B R
B ARFTR B R FBG, RIRZAZIHT, 25 A2k
K 12 b, R R B 50% HAHATR (2 ¢/kg) 5 0.
30,60 120 min IR, 358 01 IR I 42 i 26 T
FL(OGTT - AUC)
1.7 HEURHER A

B T A A 2 R B A R Y R ]
Ja K, AL )R #EAT HE Ye(n ) it B Kk Gy
o sk VML B B R, 7EOGERE 200 1558 T 1k B
B S HELYI A
1.8  ELISA JE KA K H5 45

HRIREZG 1 h 5, B 7 S R e, IR =6 s bk BRI,
B0 A BUALT , ELISA #:00F 813645 . B K -FAG 15
bRl §G GSP, FINS M & &, JF 1135 B 5 R P
(HOMA - IR) |3 B 41T AE 45 5L (HOMA - B) .,
AR ZAKF R 4545 624% TC TG .LDL - C \HDL - C, %
AL R ORI HE AR 4% GSH — Px MDA SOD, #i%
PAE R TR A8 bR AL 65 TNF - o [IL - 1B,
1.9 Gtk

B AR (% £5) 2R, SPSS26. 0 Fiit4k
XRS50 4, #EAT B 3R 5 22 3 B (One — way
ANOVA) K H] LSD T 2 H WL, P <0. 05 KR 2=
SHAGE L,
2 #R
2.1 FMETMIESFIES PQQ 1GYF T2DM KB4
EXAPS
2.1.1 #MNEHBEFBE PQQ XK Bl — A Bl fE b
K OGTT - AUC 540

T2DM #E R HE 37 5, 528 (Al X B, 550 41 KRR
FBG JRiE HE & YUK RgT s, SR
H, & 252540 FBG FRa: BB OK S FEAG, A 3 8
HESAGIHFEX(P<0.05); HhaF &4 EH
AR +PQQ AR KE NG 2 AR EF A G ¥E
X (P<0.01),FBG JREMNK 3 HEEZRAGLITFE
M(P<0.01), HmERNSE 4 FERASIEE XL
(P<0.01), BHZE 12 FBRERE, 555 A4%
L B2 R BRI o i T B ELRR 2RIk, SRR 4 X
o, &R AR MG 3 R Z S A SRIT ¥ E
X (P<0.01), ZELZ55 12 i, &FEMNEEEGH +
PQQ 4 XA 5 1 [ 5 R e A, LI 1,
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A 2 HA B BRI C. PR ; D. 174 #METH B AF + PQQ 41 E. 172 #METHESF + PQQ £ F. 7| H4ME A5 + PQQ 4H;
G. #METHIEAFIA ; H. PQQ 4H; 525 4 AL, 22 P <0.01 ; SHHI AL, * P <0.05, * * P <0.01,
Bl 1 2525 12 AR R — WA 34645 S OGTT - AUC(x +5,n=10)

s it b, BERIZH OGTT - AUC 22 54 4i it
FREN(P<0.01), RUUBAFE, SHEAIZAH L,
FHMEZH S oAb R TH R A R R S 25940 OGTT - AUC 3%
FEAIR(P <0.01), &5 &AM E B A F + PQQ 4l Xt
OGTT - AUC MRERSCR e fd:, WA 1,

2.1.2 #MNEHEEFIEE PQQ X K FURHILHL AR

B RS S BN, 2 A KRB /NER R/ ME RS
I G FIE M, B R 5o L 2 IR /NS D Sl
REEEMSEHE ToW b S, BB ZH R B O o B
INERIEFIE BT e ARG K, B /N 2845 e 28
AR B MEIR T, SR, AR b
THE AR + PQQ 41 B /INER i ik B J i3 | B /N Bk
TEAFIN] BNk 55 BB HES B/ NERIR B8/ 42
AR A TR, RERIE S, W 2,

FRE ARG RS T 7 | 25 21K U I 4548 52 TG
FG D FEMT A WL R PER I, AL K R P
ZY5 IR AR MR B, SRR L, 4
FIHEANEN A + PQQ ZH R MR TAFL LW AR, I 15 4
SHSTRARE LW el | Jo I A DU AS 2 ekt ULIET 2,

2.2 AMEIHEEFIERE PQQ IGJT T2DM K FUAEFIHLE]
4k
2.2.1 X T2DM KERUMBEAROCA 3 E AR AR bR
525 P2 % L, A AR 20 KRRl v GSPL FINS
HOMA - B HOMA - IR /KF- 25 HF G 2¢E L (P <
0.01), SEIRIIAH L, 2 ANETHE A7 + PQQ 41
FINS 7KF- T (P <0.01) , HOMA — B AKFEFH58 (P <
0.05) ,GSP . HOMA — IR /KFF#K( P <0.01) , [RIEZ A
B, 225 HAGITE (P <0.01) & 1,
2.2.2 X} T2DM KM AGAH G A BEAE AL bR Y S A
a5 A R A2 R UL TG . TC \LDL -
C/K¥EFHE (P <0.01),HDL - C KFEFEAE (P <
0.01), SR FLE, BHPELL TG . TC DL - C 7K
FEAR(P <0.01) ,HDL - C /KFFFE (P <0.01) ; 25
HAME A + PQQ 41 TG . TC . LDL - C 7K &A%
(P<0.01),HDL - C /KFEFHE (P <0.01), H TG,
LDL - C .HDL - C M HRCRE T M4, 27 B A5
TR, R 2,
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+PQQ4 +PQQ4 +PQQHAH
e gt SRR
% TEAZH FoF 1 25 %Mﬁﬁ%?&é‘ﬂéﬁ
1/4%h i 124N TS WA ) A 7B KV VB A 7 PQQ#
+PQQ4L +PQQAH +PQQHA
&2 KEURHEAZ HE Jta( x200)
F1 MEEEXEEREENIER(x £5,n=10)
iRl GSP/(mg/L) FINS/(mU/L) HOMA - B HOMA - IR
EE 1.28 £0.08 13.70 +1.35 147.56 £25.18 3.55+0.79
[k 2.29+0.074% 7.59 +0.645% 7.20 +1.494% 8.55+1.764%
P20 1.58+0.06 " * 12.17 £1.37** 83.82 +48.07" " 4.26+1.43%"
1/4 *METIE AT + PQQ 4l 1.88+0.08"" 10.64 +0.66 ** 22.89 +7.52 6.46+1.61*"
172 #M R E AR + PQQ 41 1.76 £0.09 " * 11.09 £0.66 " * 27.91 +13.72 6.48 +2.02*
LR EAMEHEEET + PQQ 4 1.68 £0.07 " * 11.30 £0.53 " * 30.13 +17.27 " 6.29£1.79* "
AT IR A 4 1.93+0.07*" 10.04 +0.96 * * 45.48 +32.60 " 4.47+1.76 "
PQQ 4 2.02+0.08" " 9.06+0.93 " * 28.56 +15.78 5.51+1.87"
.S A4, 24 P <0.01; 5B LA, ** P <0.01,
F2 MmMBEEMEXEEBENIEIR(x +5,n =10, mmol/L)
2051 TG TC HDL - C LDL-C
=Ei 0.62 +0.14 1.17 +0.21 0.85+0.23 0.45 £0.06
AL 1.05+0.364% 1.92+0.394% 0.53 £0.10%2 0.75 £0.15%%
PR 0.59+0.13** 1.42+0.19%* 0.85+0.10"* 0.53+0.09"
1/4 ¥R TH B G + PQQ 21 0.45+0.16* 1.45+0.34"* 0.79 +0.05* * 0.46£0.12**
172 #METIE AT + PQQ 41 0.42+0.17*" 1.31+0.16" " 0.81+0.06"" 0.40 +0.09 * *
AR EAMNEEIEGT + PQQ A 0.40 +0.15* 1.29 £0.25** 0.88+0.23"* 0.38+0.10"
AP HETHTE A A 0.52+0.17** 1.29 £0.20" * 0.78 £0.06* " 0.50+0.10* "
PQQ 4l 0.61+0.29"* 1.42+0.30" " 0.68 +0.06* 0.49 +0.12**

S A, 24P <0.01; SR AL, * P<0.05, % * P<0.01,
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2.2.3 X T2DM KBRS Ak I I B A AE S I AH 56 AR R
A AEAE b 14 5

X K R B AH DG HE R MDA SOD il GSH. - Px
PEATREIN 525 A0S b, A AR 2 R BRUIfL 3 h MDA 7K
Y RETHE (P <0.01) ,S0D GSH - Px 7K 5 % P& A%
(P<0.01), SEEAIAH EL, 450 4 i V8 A5 75 +
PQQ 24 MDA JK-F i # ik (P <0.01),S0D GSH -

Px K T (P <0.01) , L3R 3,

XK B AE S AHOCHE AR IL — 1 TNF - o HEATHS:
W, 522 A0 b RN R B Y IL - 1 TNF - «
KT (P <0.01) . SRRV, 45 & 4
RETHIEATH + PQQ 4 IL — 1 [TNF — o 7K i R
EZREAGIEE (P <0.01), L% 3,

x3 FALRHANRAE R MAE R EBEUIEIR(x £5,n=10)

a5 MDA/ SoD/ GSH - Px/ IL-1/ TNF - o/
(nmol/mL) (U/mL) (nmol-min ™" +mL~") (pg/mlL) (pg/mL)
=HEHA 1.16 +£0.35 32.16 +2.45 109.03 £9.01 63.68 +5.80 175.01 £12.56
FEHIZ 2.58 £0.412% 21.75 £1.9844 83.76 £3.1942 126.32 £10. 11244 240.15 £22.2244
PHPEL 0.72£0.24* " 29.23+2.48* " 92.76 £6.23 " * 65.36 +7.56 " * 189.95 +12.74*
1/4 ¥ T8 G + PQQ 24 1.59+0.27 " * 27.33+3.73* " 85.92 +6.80 " * 85.76 +6.96 " * 220.30 £24.27* "
172 #METHE A7 + PQQ 4 1.47+0.42*" 28.31 £6.78* " 87.46 £2.33* " 72.40 £5.86 " * 213.60 £13.10**
AR EFNE TS + PQQ H 1.22+0.34"" 31.94£5.94* " 90.05 +8.93 " * 69.32+3.82%" 195.85 +15.34**
AP MR I A5 1.24 +0.42% " 28.44 +2.59* * 89.27 +5.81* " 73.36 £5.25"* 202.55 £13.10* "
PQQ 41 1.68 £0.44 " * 25.74 +4.30* 84.83+7.77* " 95.20 £10.49 " * 214.85 +14.32* "

A A, 22 P <0.01 SR, * P<0.01,**P< 0.01,

3 g

ARHFIE R GAR AR B A A PQQ X T2DM
KEIAITVEF , 2528027 85 55 30 UE B A b 2 T 1 5 VI
PQQ Xf T2DM KA VGITVER , — Mt/ B AR Al SR %
A0 R T V8 & A R A I RV T, RE A% I I i 3
T2DM KA« =2 —/D"fetR A —E R R, B
55 PQQ I FH AR B SR BN 2%

ELISA SEBG45 5 01 | 450 it 4 B I 18 & R A
PQQ 21 7] A 2500 IO 5 18 5 D RE | I E | TR 3
K AAER FH T8 bR, FLEE IS B W | M g A g 2 461
P, WVE /NERRE R BB 5 2= 4 , HIRA FHEZRCR I T2
— 24, SAPFFEHESE PQQ AT I i i L v 4
TEPE B G T VE T BRI T V8 A 7Rl i rh 2y
Z2 R0 S ML B8 AT B SR AR, X5 T AR E S AN 1L - 6
AT T i 1) R S O 2 (R IR PR AR R,
— ARSI AT Sk 38 5 3 et A
5 B 4N T 68 AR AR B R USRS S T2DM #F
Jrtol o ZE LR AR TH R A RIS PQQ T AEHD
Il 3 % 11 3 B TR, A R A R O 1) AR B S
MDA 7K, 9 RAE R F- 19 53 b , AR PR A& . AR
BT Ok A A R T VA R 4 LR B S AL IR A
TR G RS PQQ X T e IR AR AR
FERZ AN T+ GSP B AR MDA [ TG & 5 AE LA
5B KT TR SRS PQQ T AEXT S Ak 18 K 4 iE AR
ST B AR A FE AT Bk 3% T2DM K BB LA A% S84k 1o

PR HE—20 k3% T2DM

#EIHEG S PQQ MR REIIAYT & 5 T AL
A ELD . Rb R T TR A R A B 25 SR A
1R8I, LA Z2 R 24 R4 e A1 S5 BB A A5 I R 2
RE SR IE 2R G A R B8 25 R A e i P 3
PQQ E M B A 5 LR IR G N T &
Yy, iR S AN, AR FE R 25 E T A . BL
210, PR T R B = i, H— MR TR
B R R R A )2 R A AT R 16 |
STAT3 %5 R AE# &S, R PQQ I8 #4 SEAk 07 I8 1 ik
RS B ANME T R A T R R
A AT AR I L i 5 R KT BE A PQQ R 4L
RGP VERT, T PQQ 38 o8 14 5% 41 it 5 12 A3, T 2
FH 2 o AR U A R B = TR 2 2 sy
AIEFXT T2DM &2 22 BRALHI 9 275 88, 455 PQQ 1Y
BrEACVE R PRERE AT A B i S A B 45 007 AR 25
Ak,

AT EEH 2R B AN R T T A R A PQQ 1T BB
i S i S AR E A DG 3 %, 38 o 2 | 2o b )
MO T2DM R BRI R A5 | S804k 0 8 A A E S5 g iR
A, iR B, A Y R 8 1 gk e
WA BRI BR 1 | R ST A TR AR
CESE Y

[1] MEYNARSKA E,CZARNIK W,DZIEZA N, et al. Type 2 diabetes

mellitus : new pathogenetic mechanisms, treatment and the most impor-



2026 4F 5 H45 54 55 W h B ] & Eitd

Vol. 54 ,No. 5 ,May 2026 Acta Chinese Medicine and Pharmacology - 19 -
tant complications[ J]. Int J Mol Sci,2025,26(3) :1094. against exercise — induced fatigue and oxidative damage via improving

[2] CAlJL,ZHU Y L,DENG G M, et al. Effect and underlying mechanism of mitochondrial function in mice[ J]. Faseb J,2021,35(4) :e21394.
Huangjing Qianshi decoction in pre — diabetes mouse model [ J ]. BMC [11] Mg de. L2 2A [ M), 2 (R b5 S H 2 F H s, 2021 ;
Complement Med Ther,2025,25(1) ;151. 344 -346.

[3] LIMA A L,ILLING T,SCHLIEMANN S, et al. Cutaneous manifesta- [12] #ollz. 29Ps2a st [ M. 3 I dbat . AR DA 1R, 2002
tions of diabetes mellitus: a review[ J]. Am J Clin Dermatol,2017, 17 -20.

18(4) :541 - 553. [13] GUO W C,SONG Y C,SUN Y et al. Systemic immune — inflammation

[4] BFRER. ERBOAYT 2 BB RB AWM ER 74 41 1]. hEFE index is associated with diabetic kidney disease in Type 2 diabetes
RIEEH T ,2013,11(19) :31 -32. mellitus patients ; Evidence from NHANES 2011 —2018[J]. Front En-

[5] RKRE,RAd. DHAE RN 2 BUBE R 0978 FIALHI BAH & docrinol ;2022 ,13:1071465.

WroTHE [ 1], R 25244 ,2025,53(4) ;108 - 113. [14] YARIBEYGI H, SATHYAPALAN T, ATKIN S L, et al. Molecular

[6] TAKEDA K,UMEZAWA K,VARNAI A et al. Fungal PQQ - depend- mechanisms linking oxidative stress and diabetes mellitus [ J]. Oxid
ent dehydrogenases and their potential in biocatalysis[ J]. Curr Opin Med Cell Longev,2020,2020:8609213.

Chem Biol ,2019,49.113 - 121. [15] LIU F,CHEN Z Z,ZHAO J,et al. T2DM - elicited oxidative stress re-

[7] CHENG Z Y,SCHMELZ E M,LIU D M, et al. Targeting mitochondrial presses MTA3 expression in mouse Leydig cells[ J]. Reproduction,
alterations to prevent type 2 diabetes—evidence from studies of dieta- 2022,163(5) :267 —280.
ry redox — active compounds[ J]. Mol Nutr Food Res,2014,58(8) : [16] MEARH, 33430, D8RR, 5. JLT System Xc —/GPX4 18 B51TH
1739 - 1749. ARPATE X 2 ROREPRS A BB 5 2 M AT T AR LA [0 ] o

[8] YANTD,NISAR M F, HU X M, et al. Pyrroloquinoline Qui- Fizh 2024 ,55(20) :6953 - 6963.
none (PQQ) : Its impact on human health and potential benefits; [17] XULN,LI Y,YIN L H,et al. miR - 125a — 5p ameliorates hepatic
PQQ:Human health impacts and benefits[ J ]. Curr Res Food Sci, glycolipid metabolism disorder in type 2 diabetes mellitus through tar-

2024,9.100889. geting of STAT3[ J]. Theranostics,2018,8(20) :5593 —5609.

[9] JONSCHER K R,CHOWANADISAI W,RUCKER R B. Pyrroloquino- [18] DO SOCORRO S CHAGAS M,BEHRENS M D,MORAGAS - TELLIS
line — quinone is more than an antioxidant:a vitamin — like accessory C J,et al. Flavonols and flavones as potential anti — inflammatory , an-
factor important in health and disease prevention[ J]. Biomolecules, tioxidant,and antibacterial compounds[ J]. Oxid Med Cell Longev,
2021,11(10) ;1441. 2022,2022 :9966750.

[10] LIU L X,ZHANG Y Y,LIU T, et al. Pyrroloquinoline quinone protects

Effects and Potential Mechanisms of Buxu Xiaoke Mixture Combined

with Pyrroloquinoline Quinone in Rats with Type 2 Diabetes Mellitus

ZHANG Xinyue', WANG Tianyu', DING Chenyue', WANG Ping”, HUO Jiarong',

JIANG Xingang®, WU Xiuhong'
1. College of Pharmacy, Heilongjiang University of Chinese Medicine, Harbin 150040, China;
2. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100007, China;
3. Letat Pharmaceutical Co., Lid., Harbin 150025, China

Abstract Objective: To explore the pharmacodynamic effects of Buxu Xiaoke Mixture combined with pyrroloquinoline
quinone (PQQ) on type 2 diabetes mellitus (T2DM) rats and analyze its possible mechanism of action. Methods: A
T2DM rat model was established. Rats in the positive group, 1/4 Buxu Xiaoke Mixture + PQQ group, 1/2 Buxu Xiaoke
Mixture + PQQ group, full — dose Buxu Xiaoke Mixture + PQQ group, Buxu Xiaoke Mixture group, and PQQ group were
administered for 12 weeks. Blood glucose, urine volume, body weight, food intake, and water intake of rats were
detected. ELISA was used to detect blood glucose, blood lipids, oxidative stress, and inflammatory factor — related
indicators in rat serum, while HE staining was applied to observe pathological changes in kidney and pancreas tissues.
Results; In the full — dose Buxu Xiaoke Mixture + PQQ group, the FINS level was increased (P <0.01) , the HOMA -
B level was increased (P <0.05), the GSP and HOMA - IR levels were decreased (P <0.01), the TG, TC and
LDL - C levels were decreased (P <0.01), the HDL — C level was increased ( P <0.01), the MDA level was
decreased (P <0.01), the SOD and GSH - Px levels were increased (P <0.01), and the IL —1 and TNF — « levels
were decreased (P <0.01). This treatment could significantly improve glucose and lipid metabolism, inflammation and
oxidative stress in rats, alleviate kidney and pancreatic tissue damage, with a better efficacy than monotherapy and a
dose — dependent effect. Analysis showed that the mechanism of action may involve pathways related to inflammation and
oxidative stress in T2DM. Conclusion; The combination of full — dose Buxu Xiaoke Mixture and PQQ can synergistically
improve T2DM via multi — targets by increasing GSP and decreasing MDA, TG levels, and the mechanism of action may
be related to inhibiting oxidative stress and inflammatory response.
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