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[ Abstract | Objective; To investigate the effect of Coptidis Rhizoma on intestinal microflora of normal and

type 2 diabetic rats before and after being steamed with rice wine based on 16S rRNA sequencing technology.
Method: The type 2 diabetic rat model was established by high-fat diet and streptozotocin. Normal and model rats
were given the decoction of Coptidis Rhizoma or Coptidis Rhizoma steamed with rice wine every day (0.8 g-kg ™',
according to raw drug quantity) , the positive drug group was given metformin solution every day (0.25 g-kg™'),
continuous administration for 30 d. Blood glucose was measured once a week and oral glucose tolerance was

" day, feces were taken and the rats were anesthetized. Blood

measured on the 27" day of administration. On the 30
was taken for enzyme linked immunosorbent assay ( ELISA). Colon was dissected for hematoxylin-eosin ( HE)
staining. Based on 16S rRNA gene sequencing technology, the alpha diversity, beta diversity, abundance and
composition, and the correlation with anti-inflammatory and antioxidant activities of intestinal microflora were
comprehensively analyzed and evaluated. Result; After giving normal rats Coptidis Rhizoma or Coptidis Rhizoma
steamed with rice wine, there were some inflammatory reactions, imbalance of oxidation-antioxidant system,
pathological damage of colon and changes of intestinal microflora, which showed some toxic and side effects, but
the toxic and side effects of Coptidis Rhizoma steamed with rice wine were lower than those of Coptidis Rhizoma.
Coptidis Rhizoma could reduce fasting blood glucose and improve glucose tolerance in type 2 diabetic rats before
and after steaming. Although the effect of Coptidis Rhizoma steamed with rice wine had an increasing trend, there
was no significant difference between before and after processing. Type 2 diabetic rats appeared mild inflammation
and imbalance of oxidation-antioxidant system, characterized by significant increase of contents of interleukin
(IL) -6, nuclear transcription factor (NF) -xB and malondialdehyde (MDA) (P <0.05, P <0.01), significant
decrease of glutathione peroxidase ( GSH-Px ), superoxide dismutase ( SOD ), catalase ( CAT) and reduced
glutathione ( GSH) activities (P <0.01). Coptidis Rhizoma could inhibit inflammation and imbalance of oxidation-
antioxidant system, and alleviate pathological damage of colon before and after steaming in type 2 diabetic tats, the
effect of Coptidis Rhizoma steamed with rice wine was better than that of Coptidis Rhizoma. Significant intestinal
flora disorders were observed in type 2 diabetic rats, including down-regulation of Bacteroidetes, Firmicutes and
Kiritimatiellaeota, up-regulation of Proteobacteria, Actinobacteria, Acidobacteria, Chloroflexi, Cyanobacteria and
Verrucomicrobia. Coptidis Rhizoma could alleviate intestinal microflora disturbance before and after steaming, and
the regulation effect of Coptidis Rhizoma on Kiritimatiellaeota, Cyanobacteria and Verrucomicrobia was stronger
than that of Coptidis Rhizoma steamed with rice wine. Coptidis Rhizoma steamed with rice wine could significantly
reduce the level of Chloroflexi, but Coptidis Rhizoma had no such effect. The intestinal microflora may be
correlated with the antioxidant capacity of Coptidis Rhizoma before and after steaming. Conclusion; Coptidis
Rhizoma can treat type 2 diabetic rats by regulating intestinal microflora before and after steaming with rice wine,
and the effect of Coptidis Rhizoma steamed with rice wine is better. The toxic and side effects of Coptidis Rhizoma
on intestinal flora are reduced by steamed with rice wine. The processing mechanism of increasing efficacy and
decreasing toxicity of Coptidis Rhizoma steamed with rice wine is closely related to intestinal microflora.

[ Key words | Coptidis Rhizoma; raw products; steamed products; 16S rRNA technique; type 2 diabetes

mellitus ; intestinal microflora; antioxidant activity
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F1 BHEFHZEAEI T2DM KR ZEMBEEXE I (25,0 =10)

Table 1 Effect of raw and steamed products of Coptidis Rhizoma on fasting blood glucose of T2DM rats(x +s,n =10) mmol-L '
24 33 /g kg ™! %Y STZ )5 TR 952 8 %753 J 9754 J

EH - 4.82 £0.27 4.53 £0.56 4.72 £0.29 4.89 £0.26 4.94 £0.26

BAY - 21.78 £3.39" 20.04 £4.10" 20.74 £1.92" 20.79 1. 46" 21.08 £1.92"

MR + B34 0.8 20.41 £3.35 19.81 +3.98 17. 66 +3. 54 15.99 £2.78% 14.18 +1. 94

R + Y 7% o i 0.8 20.76 +3.10 19.36 +2.30 17.10 £2. 54% 15.18 £1.20% 12.58 +0. 85

U 0.25 21.10 £3. 10 18.17 £2. 43 17.43 £2.19% 14.33 0. 98% 10.52 1. 15%

E S IERA IR P<0.01; SEAEIH LAY P <0.05,” P <0.01,

®2 HEFZEWEX T2DM XREMEH (3 5,0 =10)

Table 2 Effect of raw and steamed products of Coptidis Rhizoma on oral glucose tolerance of T2DM rats(x +s,n =10)

H| & 14 /mmol - L ™!
21 51 . AUC
/g kg 0 0.5h 1h 2h
1E - 4.36 +0. 83 7.65 +0.73 11.34 +1.30 6.71 £0. 67 16.77 £0.93
ieid] - 20.92 +2.31" 22.36 +1. 82" 25.42 +1.23Y 20.48 + 1. 64" 45.71 1. 34"
R + 3% 0.8 12.22 +1.81% 19.25 +2.70 22.09 +3.72 15.93 +£2.94% 37.21 +4.92%
PR + P 26 8 34 0.8 12.27 + 1. 627 18.25 +4.33 21.75 +1. 627 14.52 +2.88% 35.76 +3.72%
UK 0.25 10.73 £2.15% 15.16 +2. 85% 20. 34 +2.26% 13.75 £2.22% 32.39 +3.31%

HESIEWALED P <0.01; S LE P <0.01,

®3 HEFEZWEWEED T2DM K REEEFAREHZM(x£5,0=10)

Table 3 Effect of raw and steamed products of Coptidis Rhizoma on inflammatory factor levels of normal rats or T2DM rats(x +s,n =10)

ng-L’]
20 3 Fl/g kg ™! IL-6 NF-xB TNF-a
EH - 21.47 £12.16 529.91 +155.93 127.20 +64.41
1oAY - 45.31 £11.29% 1071.12 +621.85" 174.88 +35.87
R + B 0.8 31.87 +8.14% 768. 10 +464.34 157.60 +47.02
PR + Y 26 8 34 0.8 25.37 £10.46% 400.42 £242.04% 141.20 +65.61
UK 0.25 23.33 £9.75Y 696.92 +278.47%) 114.68 +19.96°
EH + i 0.8 43.62 £6.60% 1 185.72 +569.78" 195.60 +77.15
IEH + 0 78 5 % 0.8 26.61 +8.52"%) 1 046.26 +673.19" 176.24 +36.01

WS ERHALEYP<0.05,”P<0.01; SHMAHE P<0.05,YP<0.01; 51F % + 84 KD P <0.05,

T (P <0.01), 58 A0 4 b, 45458 0 45 25 41 1
GSH-Px,SOD, CAT #1 GSH 7 /1 ¥ 8] & 7+ & (P <
0.05,P <0.01),MDA & & B EFEE (P <0.01) ;A
B, IE R R R TR E MR GG, 5 IE W4 A,
#5254 GSH-Px, GSH, CAT F1 SOD & J1 [ A% (P <
0.05,P <0.01), S5#A) + 8% 4 L, BEAY + 5 28
Wi 4H () GSH, SOD #l MDA 7KV B A i #1124 7
(P<0.05,P<0.01), 5IFEH# + 8% H B, IEW +
W75 % 20 1) MDA & 5] R PR (P <0.05)

. 96 -

3.4 XE R EIE S E R AR A AR B
HE e 2550 (n = 8) IR, 1E 4R Bl 45 1 266 5 45
Fy 5EH , J0 AR AE Al i ¥R 1 , T K i ik 25 46 55 i B R
5 1 TR 20 R B K i M 22 446, 9% 240 iR 92 i T S 5 A
B+ AR B S A H A B, BT + B
FAAE—E B[ A JZ R AR T 1E 3 + B3 41K W
S5t BLIE AT JZ K WL R A FR 1 Y PR ek OE
B+ T 28 B AR R B — S W WLJZ LT 4 NS s 22
o WK1,
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x4 HEFEZEWEMEED T2DM KR ENXIERHFIM (2 £5,n=10)

Table 4 Effect of raw and steamed products of Coptidis Rhizoma on antioxidant index levels of normal rats or T2DM rats(x +s,n =10)

g Fldt /g kg ™! GSH-Px/U GSH/pmol -1, ™! CAT/U-mL ™! SOD/U-mlL ! MDA/ pmol - L !
[ [

iE# - 720.80 +23.89 737.69 +13.33 0.610 £0.011 97.46 £5.74 1.91 +0.48

% - 300. 80 +65.24% 354.90 +18.87% 0.312 £0.011% 30.07 £11.28% 4.92 +0.67%
R 4+ #3% 0.8 460.00 £19.28%  455.38 £30.60% 0.523 £0.014% 63.61 £15.52% 3.80 +0.34%
A + 0 78 8 % 0.8 477.66 +20.02° 511.79 +14.57%%  0.532 +0.014% 76.29 £26.76°°)  3.51 £0.37%)
B 0.25 473.20 £1.09% 549.23 +£22.59% 0.543 £0.011% 75.86 +19.30% 2.98 +0.34%
EH + & 0.8 378.66 +33.09% 376.92 +17.32% 0.413 £0.004% 44.60 £5.63% 2.49 £0.54"
B + G 29 0.8 410.00 +48.93%  391.53 £27.89% 0.434 £0.008% 49.87 +5.05" 2.04 +0.40%

FHIERHLEY P <0.05,7 P <0.01; SHBA LED P <0.01; FIEH + BEMHLEY P <0.05; SHIA + W iE4 ILE P <0.05,
©P<0.01,

AIEHF BRI s C T HUSUIRAE s D. B + SR BEAL + WA B A P IER + BB G IEW + AR A (B 3 7)) 40 k. [
A B B8 Sk KM MREE 5 5 T Sk LR WUEF 4R IR D7 A8 1 s 75 3k . R AR I

Bl HEBZHRMWEMNEEDN T2DM XREFHALREZNEM(HE, x400)

Fig. 1 Effect of raw and steamed products of Coptidis Rhizoma on colonic histopathology of normal rats or T2DM rats( HE, x400)

3.5 JmiE R (Chaol #5%) MAG A H Z 4R M (PD 4580 1
3.5.1 KREERBEZHEMES @l BEREEY P <0.01) 1EH + WA EAH KKK
i BE il 2k, Rank-Abundance i 28 Ml alpha ZFEPESR W2y JC W9 0 A% 4l #8889 40 5 3% 2k 2 4% Pk 48 5
RO R Bl T8 B RE 00 5 B S M S AEPE AT (Simpson 580 BFFEML (P <0.01) , Chaol #5 AN
fF5e, Wk s Mk 2,3, PD 550 E N (P <0.01) . SHIAYLH A, A5 15

HIZE S RIE 2,3 WA S IE 4L, B + 20 R 25 4IRETK W 15 40 (Chaol 4R%0) , HEVE 24
A A 5 B (Shannon 45 80) (A EE E SRR PR R (Shannon f5 8 Simpson 880 MRS A H

x5 HEBZEWEMARBFERS alpha ZHERBHFM(x£5,2=6)
Table 5 Effect of raw and steamed products of Coptidis Rhizoma on alpha diversity indexes of intestinal flora in rats from each group(x +s,

n=6)

20 51 /g kg ™! Chaol Shannon Simpson PD

EH - 1155.25 +£26.52 5.33 £0.02 0.99 +£0.000 5 47.85 +0.32
AL - 2 037.73 +36. 12" 5.53 +0. 11 0.96 £0. 006 7" 91.31 1. 54"
A+ B4 0.8 971. 11 +45.31% 4.90 +£0.03% 0.98 0. 000 6% 44.99 £0. 60>
P + 35 2 T 5% 0.8 1 234.31 +35.34%7 5.14 0. 02%% 0.98 +0. 000 3% 55.23 +1.44%7
ZHUBUIR 0.25 730. 00 +30. 13% 4.15 +£0.01% 0.95 +0.001 1% 35.08 £0. 60%
R+ % 0.8 883.09 +18. 52" 4.83 +0.01" 0.98 0. 000 2" 40.65 +0.42
EH + WS 0.8 1 080. 04 +47. 56 5.29 +0.09% 0.99 0. 001 3% 48.60 +1.45%

T HIER A D P <0.01; SHAH LE P <0.05,Y P <0.01; 5IEH + #EH LAY P <0.05,7 P <0.01; SHA + SEH LK P <
0.05,” P <0.01,

.97 .
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o . S REPEFS B (PD 3580 #9183 825 (P <0.05,P <

~H 0.01) . 5 B 3 52 AT o 1F 5 S U 3F 741 A 11 2 b 24

o = BT 22 R B ) 2 R 35 O T 9 2 2
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Fig. 2  Rarefaction curve of intestinal flora in rats from W+ AR B R A A 5 AR 2 IE AL 8 &
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Fig. 3 Rank-Abundance curves of intestinal flora in rats from each group
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Fig. 4 PCoA score distribution of intestinal flora in rats from each

group

3.5.2 KREBERERBESEFZHAN ST TTKET

20 K B T8 TR A Y 2E S 0 DL BT S L AT TR

] ( Bacteroidetes ) , J& B IF | ] ( Firmicutes ) F1 2% & H
. 98 .

I"] (Proteobacteria) AL # I HE, H13€ 6 Al A, 5 1E
i 2H R, A 2 KRR 8 TR A R A
T 25 I J5 0 TR R B i 3 TR R A B2 e, BB
VAT LA 5 3 B AIG Proteobacteria , {H 7 7€ % % | G It
ER . SRR L8, 45 45 25 H 1 g W 35 W Y
T2DM K 58/ B 38 78 7 5 75 3% %) Kiritimatiellaeota , 1
A oW T AP W ]
(Verrucomicrobia ) {1 ¥ 5 1 H 58 T 14 78 7 3% 5 04 7%
B ] DL BEARZR TR 1] ( Chloroflexi) |, {H B 3% N
TCHAE .

Ja& 7K PR A& 20 K B B R Y 2H U L W TR
6, H b 4 AT W B ( Bacteroides ), i B W J&
( Escherichia Shigella) , Prevotellaceae UCG-003 , 12
e J& Lachnospiraceae NK4A136 group , i 55 1K # )@
( Prevotella ) , 5+ ¥ %5 ik B J& ( Alloprevotella ) ,

[ Eubacterium ]

(' Cyanobacteria )

Coprostanoligenes group ,

Catenibacterium , 78 '8 3K & J& Ruminococcaceae UCG-
005 FIFLFT )& (Lactobacillus) = F= BEW Fh . 5 1E
WK BERMAGRZEXRNE T 4,141,
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Phylum

Cyanobacterria
Chloroflexi
Acidobacteria Rokubacteria- MFEE/%
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[ proteabacteria Nitrospirae - | 0.10
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BS5 SAXRBER#F#TKENEZSXEXNFE(A)MNSEEYHNHRIHF(B) (n=6)
Fig. 5 Relative abundance of community classification (A) and heatmap of species with high abundance (B) of intestinal flora in rats from

each group at phylum level(n =6)

*6 ZRAARMERHISEKRTESFENHHNEXNFEELE(n=6)

Table 6 Comparison of relative abundance values of species with high abundance at phylum level on intestinal flora in rats from each group

(n=6)

o CRRENE BRI H

o Fo 3 IEH +E IEW CINAWEE WU B+ M E B + 305 7% 8 T
Bacteroidetes 1 1T o 1y T 140
Firmicutes 1? 1? 1 ® T pan
Proteobacteria 12 v - ¥ v 14
JHZE# 1] ( Actinobacteria) 12 - _ 1 9 o
Kiritimatiellaeota 1 1?2 12 T IR 2
Epsilonbacteraeota - - - o 1 pan
2 FT % 1] ( Acidobacteria) 12 - _ 1 9 o
Chloroflexi 12 - - - _ R
Cyanobacteria o ? 12 ' 1 13
Verrucomicrobia 1 - _ R 1 130

T SIEWALE"D P <0.05,2P<0.01; SHEMA LR P<0.05,YP<0.01; 5IEH + 8iEH LY P <0.05; SHM + #iEH LY P <
0.05,”P<0.01, 1. FF; ). FH, - BEFEEX(ERTR) .,

6 AT EH + HEAFRELRNAGS A5 BEERMAS A, LI A FHS A B8 +
FH AT EN R LA BE AR REEAAA R EERWOA 8 A, L4, T4
AS A2 AR, A T, s R E LR A5 B AT 3 R S F IR R 9 (Prevotella 9) (3%
Bacteroides , Catenibacterium F1 Lactobacillus , {B T 7& 5 (HI 7% 0% 3% JC AR 5 T 2R E ] L i 3 A
WIETCMAE . SRBIA B B + SR B A Prevotellaceae UCG-003 (HEHETCHAEH], WK 7.
.99 .
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Genus

[ others
Lactobacilus

B Ruminococcaceae UCG-005
Catenibacterium

= [Eubacterium] coprostanoligenes group

[ Avoprevoteta

[ Prevoteiia 9

B Lachnospiraceae NK#A136 group

—- W rrevoteliaceae UCG-003
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0.

3
o

AT RE
g

Oscillibacter
Ruminococcaceae NK4A214 group

e B W eceroies
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‘Anaerovibrio
Parabacteroides
Fumincostidum 5
o
L Roseburie
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. eromonas
KJ Y M K s
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Helicobacter
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Fig. 6 Relative abundance of community classification (A) and heatmap of species with high abundance (B) of intestinal flora in rats from

0.

»
&

0.00

each group at genus level(n =6)

x7T SHARBERHESNXKRTESFEYHOENFELK(n=6)
Table 7 Comparison of relative abundance values of species with high abundance on intestinal flora in rats from each group at genus

level (n=6)

SIEH A SRR iR
Jg oy
Fi 7 IEH + Wik W +AEEE HRIL BRI BB + 7 25 B35
Bacteroides 1? 12 - T 1o 149
Escherichia Shigella 12 - _6) ® 1 14
Prevotellaceae UCG-003 - 12 1o e _ 148
Lachnospiraceae NK4A136 group 1? 1? 1? 1T 1o 148
Prevotella 9 1 1? 129 T 1 _8)
Alloprevotella 1 - - 1o 1 2
[ Eubacterium] Coprostanoligenes group - 12 129 T - _8)
Catenibacterium 1? 12 _5) T 1o LR2
Lactobacillus v 12 - ® 1 2
Ruminococcaceae UCG - 005 - 1? 129 ® ¥ R

VE S IEH AL P <0.05,7 P <0.01; 5HMALH A P <0.05, P <0.01; 51E% + 834 P <0.05,% P <0.01; 5H + ik
457 P <0.05,% P <0.01,

e 10 A SRR T S JOE A AL-PURL R B A Y R Rl 42 B R 2R AL RE DT
GAMKHE TR CHE, WL 7. SOREBAEDIRTT W E LA T R R B R SR R 5 B A D T B9
T, TNF-a 1935 15 )l 38 8 HF B A B RO SCME . Bl 3 8 o /4 K a2 B S 0 7 A RO 119 32
FEPLAAL )5 T, SOD [y 35 15 Firmicutes HAT R w0 WL BT8R W, T2DM Fl i 8 tE ) 3 6L %
AR A o PIMSE B R 3 R W 4 /) B T
4 itig 1 e T2DM A U 38 T HE 2 L I X HLA bR A B3

N T P AR I 35 R L™ R e T A T DAk U R AT 1 0 )

- 100 -
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— e U 8 B 22 R B T B 15 3 R 35 AL
Cyacxll::l::el; e G (U0 Escherichia shigella) 35 N5 A %, MiE &
pbactr 02720 AR 25 L 400 ) JL 5 M A R (SCFA) Y P AR R
————. o920 2 R O T B 3 o B B ) SCFA
R 04560 HZm. W, TR™ ., “fmEEE R T
Ba:‘::j:t: -0.8200 Bacteroidetes, fU % Bacteroides 1 ¥ B #F &

B7 SHXRBEHRES
KEFHEXED T

Fig. 7 Relationship between inflammation, oxidation-antioxidant
system and microbial community on intestinal flora in rats from

each group at phylum level

H A, R RR ARG 5 98 22, e 0 W L ol 35 0 s X0
ZEL RS K R T AR 7 T A (H X e 4
S 15 5 1 T TR AT G R DL

WF % 3% W1 gy 38 181 1 RN 4 B M OE PR AL e
P EYIA &, T2DM figy 38 3 385 P 38 i, g 38 v %
A B 22 W 11 1k 2 0 R 1 b ) 388 3 o o B R
WML 5] % 4 B P A 8 A e S T o A NG R
H1 STZ 551 T2DM K B & Wl b, /)y BE i 38 2o
T B 28 Toll #£3Z 4K 4 (TLR4 ) /#HE 43 A6 K+
88 (MyD88) /NF-«B {5 53 fif g Fe ik 40 ] 5% 4
HEE A 1(ZO1) " 07 X G it i S i R 46
ST A Vel 55 1 o B B A RN A2 N TE B M . T
MY IR & SBCRAL R ' kL
WA/ BE B X ) 59 B SOD A1 CAT (1) 1% P . B I%
MDA ) 55 85, AT 7 A BB PR 3 1202 0 AR WF o
KR, B 25 AT S B AR IR T2DM KRR A R E X
N, B LR B Bt R AR AR T DL B & T2DM 3301
S5l , X B AR T AR 5 A B RE AR O, LI AR R
HAE R TR A KRISG 7RSS SUE N
I Y RE 5 BOE K 45 W 3045 DL LA 1) 98 E L
JO7 AR AR 2 A7, {FL ¥ 7 A 6 IE K BRSSP R BT
AL Z GE AR 0V FH 9 T 28 B 0 X E B T #
MW R ERE G . PR PUA AT S
T oG R HEAT A0 BT 5 & BR, B 70 75 T S 19 B A Ak e
JI AT RE N B 3B B RE, 45 0 2 Firmicutes A — & 1 A
Ktk AR AT B it — 20 1 LB B SR A

TEH B fd RO g GE R W e A A
Firmicutes ( ZJ 50% ~ 75% ) #lI Bacteroidetes ( %
10% ~50% ) "' R K BB Firmicutes i 3 [
16,3 55 Larsen 25" (i F 5 45 S — B, 1l 3 146 04 2%
R 5 247 BB 2906 5 3OR AR o AR SCHIF 9 45 R B T2DM

( Bifidobacterium ) 55 , ¥ 7% W4 7% i J5 ¥ fig b 2 ¥4
Bacteroides B2 15, BIRHEH Z LKA #3554, 68
52 A ) 22 W W At Sy SCRAT™™ 3% 3% 109 75 i /5 14 fik
P B MR E A Y R 3A o BRI T 25 AT S Y Re i
T A 2 T R AIR A% 1R 200 T (9 2 35 M6 T2DM 2
FNRITFAE o Prevotella 52 N\ 26 1 JE F1 K i h & 3
M E AR Z — I iE 3L A Prevotella 5 B T 2
FEOM R B R T LR B Prevotella 9 1) 4
ik, BN ZE R % AR . O R W X
Kiritimatiellaeota £ Cyanobacteria 25 i3] il 4 FH 5 T+
W75 B 3% {HG 2% 8% 3% %) Chloroflexi £ B i /1Y 311 il
VBRI 8 3% A i JCA o 47 B0 Z5 T 5 VT
25 5] e I AT X B S R TR R R Y . AR R
W, 7 3 VR I8 55 7y T8 G 7% o 3% BLA LL B0 TR AR Y
JER T R ARHESY A B 34 T 76 [ AR T2DM Kk R
1) 25 I I W LA e B e v T = i A A S & e, B
oW 2 S WO RS Y 9T A AR B A X
T2DM K BB AR AR T Y 35 hm LA K g 18 T A 1 22 5
PPN o D380 AR 9T e 30 B 3% B T 7% B0 6 A
SETHE (40 Firmicutes ) EAG X w8 55 4F H , 4 40 78
IEFEAHARET , & B RN Firmicutes [ AH XF
FBE, A AE T2DM AR, P03 24 68 I HOA X
FR,

gi Bk, 8% WY Z5 W S Y AR iE i Y T2DM
K B fi TE TR 2R LT A HE IR 9T VR ELE O e A
P& 7E T2DM K FUBE Y [ B s (B 2R Pt S 4k A
PO 8 R ELE 22 5, UE BT R 2K e B GA
“HEEC R B, A IE R R ERA Y, kI EE
Wz e BA B/ B 7 P LA RSB AIRAY 5 E S
XA RE S B AR T v E T R VERE AR G R T
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KB WS 3 Y v % 1Y 9E T BE R TE T2DM K R
BERY N T, 45 R 8% ) FE PR R T N B
UNESEZY sy S Rin B S il

[ xik]
[1] ZHENG Y, Ley S H, HU F B. Global aetiology and

epidemiology of type 2 diabetes mellitus and its
- 101 -



225 B 22 1
2019 4 11 H

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25 ,No. 22
Nov. ,2019

[3]

[4]

[5]

[7]

[8]

[9]

[11]

[12]

[13]

[15]

complications [ J ]. Nat Rev Endocrinol,2018,14 (2)
88-98.

HU C, JIA W. Diabetes in China; epidemiology and
genetic risk factors and their clinical utility in
personalized medication [ J ]. Diabetes, 2018, 67 (1)
3-11.

Jhong C H, Riyaphan J, LIN S H, et al. Screening «-

from natural

silico [ J ].

glucosidase and «-amylase inhibitors

compounds by molecular docking in
Biofactors,2015,41(4) :242-251.
Thomas C C, Philipson L H. Update on diabetes
classification[ J]. Med Clin North Am,2015,99 (1)
1-16.

N, TR AR, 45 T IS v X 2 BB IR
S JRAE TR bR AU E R JE R LT ] P SR
F A #E4,2019,25(18) .83-88.

JBUT T, B S AR AL AL, S BT 165 rRNA &K I
Fp H B 2 BB IR K BRI T8 A W 2 R T
W], P E25,2017,48(19) :103-109.

AN T AR R 25 BOE R IR T R et
FELD]. AR - AR H PR 25 k% 2011

Edgar R C. UPARSE; highly accurate OTU sequences
from microbial amplicon reads[ J]. Nat Methods, 2013,
10(10) :996-998.

Edgar R C. Search and clustering orders of magnitude
faster than BLAST[ J]. Bioinformatics, 2010,26 (19) .
2460-2461.

Gill S R,Pop M,Deboy R T,et al. Metagenomic analysis
of the human distal gut microbiome[ J]. Science,2006,
312(5778) :1355-1359.

Bickhed F, Ley R E, Sonnenburg J L, et al. Host-
bacterial mutualism in the human intestine[ J . Science,
2005,307(5717) :1915-1920.

Cani P D, Delzenne N M. Gut microflora as a target for
energy and metabolic homeostasis [ J ]. Curr Opin Clin

Nutr Metab Care,2007,10(6) :729-934.

Le Chatelier E, Nielsen T, QIN ], et al. Richness of

human gut microbiome correlates with metabolic markers
[J]. Nature,2013,500 (7464 ) :541-546.

SAUE NI, R I, 55 B JE XS T2DM K L ZDF
o T T R 5 A R S [T ). op [ 82 88 U ) A R
2017,23(8) :98-104.

MA H, HE K, ZHU J, et al. The anti-hyperglycemia
effects of Rhizoma Coptidis alkaloids:a systematic review
of modern pharmacological studies of the traditional
herbal medicine[ J]. Fitoterapia,2019,134:210-220.
AR, e, AR, AN TR B M R e
e L EOE S [T]. o 24, 2010, 32 (11):

- 102 -

[17]

(18]

[19]

(20]

[21]

[22]

[23]

[24]

[26]

1922-1925.
Cani P D, Amar J, Iglesias M A, et al. Metabolic
endotoxemia initiates obesity and insulin resistance[ J].
Diabetes 2007 ,56(7) :1761-1772.

GONG J,HU M, HUANG Z, et al. Berberine attenuates
intestinal mucosal barrier dysfunction in type 2 diabetic
rats[ J]. Front Pharmacol ,2017 ,8:42.

SHAN C Y,YANG J H,KONG Y, et al. Alteration of the
intestinal barrier and GLP2
treated type 2 diabetic rats[ J].J Endocrinol,2013,218
(3):255-262.

JIANG S, WANG Y, REN D, et

secretion in berberine-

al. Antidiabetic
mechanism of Coptis chinensis polysaccharide through its
antioxidant property involving the JNK pathway [ J].
Pharm Biol,2015,53(7) :1022-1029.

JIANG S, DU P, AN L, et al. Anti-diabetic effect of
Coptis chinensis polysaccharide in high-fat diet with STZ-
induced diabetic mice[ J]. Int J Biol Macromol, 2013,
55:118-122.
Chatuphonprasert W, Lao-Ong T, Jarukamjorn K.
Improvement of superoxide dismutase and catalase in
streptozotocin-nicotinamide-induced type 2-diabetes in
mice by berberine and glibenclamide [ J]. Pharm Biol,
2014,52(4) :419-427.

CHANG W ,CHEN L,Hatch G M. Berberine as a therapy
complications; from

for type 2 diabetes and its

mechanism of action to clinical studies[ J]. Biochem Cell
Biol ,2015,93(5) :479-486.

Larsen N, Vogensen I K, van den Berg ' W, et al. Gut
microbiota in human adults with type 2 diabetes differs
from non-diabetic adults [ J ]. PLoS One, 2010, 5
(2) :e9085.

QIN J, LI Y, CAI Z, et al. A metagenome-wide
association study of gut microbiota in type 2 diabetes
[J]. Nature,2012,490(7418) :55-60.

Sivaprakasam S,Prasad P D, Singh N. Benefits of short-
chain fatty acids and their receptors in inflammation and
carcinogenesis [ J |. Pharmacol Ther, 2016, 164.
144-151.

Meijer K, de Vos P, Priebe M G. Butyrate and other
short-chain fatty acids as modulators of immunity ; what
relevance for health? [J]. Curr Opin Clin Nutr Metab
Care,2010,13(6) :715-721.

Precup G, Vodnar D C. Gut Prevotella as a possible
biomarker of diet and its eubiotic versus dysbiotic roles:
a comprehensive literature review[ J]. Br J Nutr,2019,

122(2) - 131-140.

[REHE XEX]





