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[FZE] Bf R B8 BB A 2 B RImEH b M Ik WS f ks % H K- 1 ( glucagon-like
peptide-1, GLP-1) AR B WA H a, Fik LR 50 414048 2 BUbE fkom B4 REAL S & 4 > BEARAL 25 ) Fo T
MR 25 4], F 0,12 B 4 = M o #E (fasting blood glucose, FBG) . #% 1k o 4 & & ( glycated hemoglobin Alc,
HbAlc) = 8 M £y % (fasting insulin, FINS) M B & 4% 3% 35 ¢ ( homeostasis model assessment-Insulin resistance,
HOMA-IR) \GLP-1 A Z fpid WA T4, 5R  # 4T 47 /& *F 1 ,FBG HbAlc FINS .HOMA-IR F %, GLP-1 4+
5, EF A% ESL(P<0.05) ; F 7S > BE a4l 5 2t B8 48 48 )b FBG, HbAlc . HOMA-IR F % GLP-1 & ( P<
0.05) ;i AT E SLEBATH A &, M T E(P<0.05) ;AT WATH T, 23 A% 3 &L (P<0.01);
BHEAFHE LBRATH S FBG K- F 2404 MAFE S5 FBG A-F 2 EAME £F A% 5EL(P<0.05), &it #
BN BEAR T AT K 2 B R B e T BT T A A E A BT,
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Effect of berberine on hypoglycemic effect and gut microbiota in patients
with newly diagnosed type 2 diabetes mellitus

ZHU Ying-qian', JIANG Hua', SHA Wen-jun®, LEI Tao®
(1. Dept. of Geriatric medicine, East Hospital, Tongji University School of Medicine, Shanghai 200120, China;
2. Dept. of Endocrinology, Putuo Hospital Affiliated to Shanghai University of
Traditional Chinese Medicine, Shanghai 200333, China)

[ Abstract] Objective To investigate the effect of berberine on blood glucose, HOMA-IR, GLP-1
and gut microbiota in patients with newly diagnosed type 2 diabetes mellitus ( T2DM ). Methods A
total of 50 patients with T2DM were randomly divided into berberine group(n=25) and the placebo
group(n=25). All the patients received dietary and exercise therapy as well as basic oral hypoglycemic
agents. Patients in the berberine group took the berberine 0. 5 g tid for 12 weeks, patients in the placebo
group took the placebo instead. The blood samples were collected to test the levels of FBG, HbAlc,
FINS, HOMA-IR, GLP-1 at week 0 and week 12. The fecal samples were cultivated and the levels of
gut microbiota were compared between the two groups at week 0 and week 12, including bifidobacteria,
lactobacillus, bacteroides, enterobacter and enterococcus. Results The FBG, HbAlc, FINS, HOMA-
IR and GLP-1 were significantly improved after intervention in both groups ( P < 0.05). After
intervention, the levels of FBG, HbAlc and HOMA-IR in the berberine group were significantly lower,
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and levels of GLP-1 were higher than those in placebo group( P<0.05). In berberine group, the intestinal

bifidobacteria and lactobacillus significantly increased, while enterococcus, bacteroidetes and enterobacter

decreased compared with the placebo group ( P<0.05). The levels of bifidobacteria and lactobacillus were

negatively correlated with FBG, while the enterobacter was positively correlated with FBG (P <0.05).

Conclusion Berberine can play a role in reducing the blood glucose, improving the insulin resistance as

well as regulating gut microbiota and GLP-1.

[ Key words] berberine; type 2 diabetes mellitus; gut microbiota; glucagon-like peptide-1; blood glucose
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Bl 1 AR Y AT BE AL A, S LA i AR A B2 4 3
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1 #AMEHE
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Tab.1 Baseline characteristics and demographics of the subjects

[x+s,n(%) ]

it H INEEGHAL (n=25) R (n=25) vx? P

ek B 58.80+12.27 60. 46+11.73 1=-0.497 0. 621
BMI/ (kg - m™?) 24.91+2.08 25.18+1.65 1=-0.349 0.728
Lk 11(44) 12(48) x>=0.081 0.777
[ iEaty)

LA 51 4(16) 6(24) x?>=0.050 0. 480

51 Sk 5(20) 5(20) x*=0.000 1..000

&5 55 ¢ 3(12) 2(8) x>=0.222 0. 637

1.2 MARHERAF R

IR BIFFA 1999 4F WHO i JR IR 12 Wik i .
(1) A T2DM BLAVGEIR | 255 iU =7. 0 mmol/L 5§
2 h I =11. 1 mmol/L SEFEHLIMAE=11. 1 mmol/L;
(2) Jc T2DM HARLREAR (A5 BRI =7. 0 mmol/L 5§
2h IfiiFE=11.1 mmol/L = FHALIMLHE=11.1 mmol/L,
A 1K, AT E UL EARIEE ; (3) W1 EBERIE
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L3R 38
1.3 BFR T ik
1L3.1 24 ARBFFERHABENL XS B BFFE T 5

(1) BEFLAT4H . W Excel 4 WG FEHLECT , ITHAL
REALKG 3210 4% 1 0 1 4 Be 22/ NEERR A AN 42 R 7 41
ZRE M 1~50 g5 Fki2 SR I P i B 5, 1%
T RIS R P R E . B S WA
HIK, T LSS A58 G T s A B 3F
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WO.5g, 8 H 3, Jrig 12 &, RFIH, 5%
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1.3.3 WA /NEERAL AL R A TE 0
i JRIT 12 JR o3 ) R B T SR s IR R K L, B O
IR MR A R T —IRE LR ZEELEN(Lh N
SERR A ) 5 KB PR s 4 e TR R A R B IR YT
J5i 25 B 1A% ( fasting blood glucose, FBG) M4k Ifil £
11 ( glycated hemoglobin Alc, HbAlc) 55 & k5
Z /K (fasting insulin, FINS) .GLP-1, MZH3Zid#H
AL ] B R AT HE B DT, 0 s R IR 2y R
T, TE LI ) B3 IR 25 i 3l IR B T AR
AAE

1.3.4 puw#Egx (1) WEZXEHEN A
SREEME 1 g £ E TR BN LERMEE T, W\ T 1 h
PR RE R ; (2) B 1 g 2848, in A 10 mL 58
JC AR BEER K TE MR SR BE 2 10 mL 3 B3R ST MUK

R 10° ~ 107 fHk BERL E 43 501 IR WA AR IR
WZHC 0. 1 mL ¥5) 0 A Z20F 07 ) 18 5 3% S B e i,
BEAMRREREPATHERD 3 0 (3) RIMEFE s Ir
Bigr BARTETE . RUBHF I FLRRAT I S I 5B AT
IR IE BRI 37 C i FRMIEATHE 3% 48 h; kT
PR R R T 7 48U 3R 1, BT 37 C B3R A
PEATHEFR 24 by (4) WUEEEERL . MR8 1 % BE TR VR 2L
H % # 30 ~ 300 B 7% (cfu) B9 H B B 017 11 4L
(5) 40 EHHE AR (cfu/g) = TR B TEBHBAG
Brx10; 4558 LU%E g FEAH o v T 7% B 102 1 X
BAEFER (logl0 cfu/g) .
1.3.5 GLP-1 % i dgan APl 7 ik WRER
2 WEFR DKL 5 mL 250 (B2 7 cm, 3 000 r/min,
10 min) , Elisa BB S22 250 2 GLP-1 7K°F-, FBG %
F4: B s A 30 5E , HbATe SR HH e He A (513
PAE  FINS SR FRC SR 2 pe i i . TR AR A Al
fige i ZHEPTFE B (homeostasis model assessment-insulin
resistance, HOMA-IR) ,HOMA-IR =FINSXFBG/22. 5,
1.4 “itsan

K SPSS 20. 0 B A3 #r, iHECFT RV n (%)
FOR R X WS THEFOR xes TR, 021
AR IS TE 2 20 A1 BRI 2H 8] B8R 7 A
SEREAS ¢ K5 S R SR TP RE AT XS ¢ K 4,
EA A 78R ) Mann-Whitney U FkFUR 58 1fiL
W5 738 B RE AR G R F Spearman AH G407
P<0.05 #mEZr BAGIH ¥ E X,

2 & R

2.1 WLLEF NG RIGAFAE GLP-1 K-F rbdk

T i % 20 T2DM # % FBG . HbAlc  FINS |
HOMA-IR \GLP-1 Z R Tgit22 2 X (P>0.05) ;
T 12 5, /NEERS 41 FBG ,HbAlc ,HOMA-IR 1k
T2 B4, GLP-1 82 B A 5 (P<0.05) ,
2 FINS 2R TG it X (P>0.05) , W3 2,
2.2 TG FUIE AT

T/ NEER AL 5 R A 22 R M U
W FLRRAT o TR AT A ER e AR Ak 25 S T
BHIFEE X (P>0.05) ; 1 12 J&J5 /N A )
Ji7 1 SUBAT B FLIRAT T B R A T v, W 3R e
LI TRE (P<0.05) 5 BUFF I 0 1 450 22 Tt o)
W E TRE(P<0.01) , W4 3,
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Tab.2 Comparison of clinical indices and GLP-1 between two groups before and after intervention (xs)
LD INBERR AL (n=25) R (n=25) t P
Rl
FBG/(mmol - L") 8.93x1.17 8.96+1.93 0. 063 0.95
HbAlc( %) 9.29+0. 59 9.25+0.73 0.191 0.85
FINS/(mU - L") 12.75+4. 12 12. 15+4. 61 0.471 0. 64
HOMA-IR 5.011.63 5.03£2.79 0.023 0.98
GLP-1/(pmol - L") 1.95+0. 83 1.910.75 0.177 0. 86
T 12 )G
FBG/(mmol - L") 6.34£0. 89 7.09x1.37 2.219 0.03
HbAlc( %) 7. 48+0. 56 7.97+0. 61 0. 668 0.01
FINS/(mU - L") 8.06+2. 51 9.75%3.77 1.718 0. 09
HOMA-IR 2.29+0. 83 3.12%1.49 2.285 0.03
GLP-1/(pmol - L") 3.87+1.17 3.1920. 94 2.209 0.03
x3 THERAZREMERSFHNT
Tab.3 Structural changes of gut microbiota between two groups before and after intervention (xxs)
Eiztun INEERR AL (n=25) LRFIA (n=25) t P
1T (1g cfu/g)
WU HT T 8.53+0. 89 8. 4420. 69 0. 366 0.72
FLERFF R 8.05+0. 51 8. 1020. 49 0.342 0.73
TR 8.70+0. 61 8.92+0. 67 1.209 0.23
kT v 8. 18+0. 73 8.03+0.55 0. 835 0.41
Jor 1R 7.33+0. 54 7.15+0. 66 0. 969 0.34
T 12 JA)5 (g cfu/g)
XUEAT T 9. 00+0. 61 8.48+0. 68 2.635 0.01
FLERFT R 8. 66+0. 60 8.3220. 50 2.121 0.04
PR 8.25+0.39 8.67+0. 55 3.072 0. 004
l7LaR: 7. 41+0. 46 7.81%0. 35 3.323 0. 002
J R 6. 89+0. 49 7.22+0. 61 2.118 0. 04

2.3 WERABKL bR LS

P2 T2DM & T Tl i 5 FBG 7K-F- 5 WU AT
WRCR AR (r=-0.273,P=0.007) , 5 FL IR T 1A
BRI (r=-0.225,P=0.027) , 5 HT w82
TEAHE(r=0.286,P=0.005) , 5UFF BE R Bk
BICH AR SCE (P>0.05)
2.4 GLP-1 EAL £18 5 Wy iE 1 BEAR K M5 HF

WiZH T2DM B3 T iRl 5 GLP-1 25 {8 5 Bk
RO FLIRAT A AT AT sk B8R e 2248
WA FNE (P>0.05), GLP-1 HijJ5 2145 FBG,
FINS .HOMA-IR i J&5 22 {5 Jo A &t (P>0.05) , 5
5 HbAlc ZEAb 25 (HAH (r=-0.377,P=0.008) ,
2.5 T2 By %At

WERZIAE A R AR IRAE OB R 5L

Febr, A0 B T R B DR H A AR
T‘HFEEP WIZH 32304 TCHE S DhRe 40, o0 M ik
K RAERR SN R F AR S, Joad B RO Je 2 |
AT TR RN I T AN R RO R A
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PRBCRR 2 R RNV T v, T ABLRF B8 W B BR T 4
R, R IR /N BERR O i 18 R R LA — 2 A
WHEH . AWFSE W & B FBG 7K - 5 i 18 R A
BA—E WA WK FBG 5 718 T A i i
FFAHOCPE 3BT b, SUBCHF I 5 LR AT I 5 FBG &2
A , HE D N AT RS2 BUES AT B8 LR AT B 1T AT
i B - L WE T I 7 2 0 K Sk e 1 0 1 AR
HNEAA LS BER Y A RORWCFIE . A 5T 3R
W 25 25 TR AT (i i 2 G A TR 25 S i I R Wl
B S R I TR , 3 2 5 1 7 4 B B 1) g o R A2 Ak
ghG AR R R I R 5 A 2 W A, DTG AR ARG i
B OBUBEAT TR 0 LR T B AR 0 LA f B 1Y 35
AT, AR T 0T DA R OB AS S Y AR g it
—BEX — 455 R R FBG 5 T %K
S IEAR G, LR R AT B B AT B = — R U R, i)
DA B R FE 2 O v A SR s ) TR
B A IRBE IR AC I wL AR R

WIEIW] & T2DM B & IR YT e MK 384 T
W, /INBEBRZH T (T J5 % FBG . HbAlc (RS2
WH 29. 0% 20. 87% , ‘2R 4H 9 19. 48% 13. 83% ,
/NEETRZH FBG \HbAlc /51201 FBG \HbAlc 7K
FREAK (P<0.05) , A W5 2 W 2 27 30 1)
HOMA-IR [N FH G4 X (P<0.05) (ARG &R
PRy 22 R oG24 L (P>0.05) , s /N EE
Bl AT BE AN o 5 M JBR % 3R KT R AR R A
WFFE A /NBERR AT 5 — F UK, 2 4% 5] il A AL 7Y
REBEY 35, (LA AL )i 3 ok 18 R B 3R 2 M iy 2
K AR R AT AR R e S T

AIFFEAE T T 12 A5, /NEE 41 GLP-1 7KF
BRAE B2 1 35 THE (P<0. 05) |, 37 /NBER AT T 1
GLP-1 /K, GLP-1 & FiE b L 4084 it o
W — AR R 2R | ST 5% 2 B ER R /N BE A RE 1
P55 L 40A A9 B0 o T GLP-1 MZKSEY . it
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O R A — R B A e, AR AL, R
iR AYa S v NS R = 7 E NN 3 (11 e

HiE A A e e A AR IR I, T LS G B
HRZRGE4  NTNifi & L 40533 GLP-1", Jipi
TR ZEEL TR GLP-1 32 MR 335 (EUE i R ]
WA BEAEAE T GLP-1 %5 5E 1 I i i, ASAESE
PEATAR SN 0BT, R K BB A% 4 GLP-1 7K
PR IE R . 53 A, AR T T SR B 2 X
GLP-1 j=H:—E R, A A il R, 3 i ez
I LT LGRS L 40 5308 GLP-17"  fEABH 3¢
HEs IR U R R A AE A 2 5 GLP-1 7L {E
TEAHSAE PR 1t 22 JE 500 0 B ) GLP-1 7K ~F- T ]
RE-5f R A 0 7 AU AT G

L5 B PR, W)k T2DM B W R A il R
I, FhIR/NSER AT LAAT 500 9 i 3 AR ER L [R] P g
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WA R R AR B R R R T A S 2 At
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EREREREENE , I, 5 ZaF 708 5 I X SE R K, IF
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