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WE-BW #RFE NS db/db R 8 BEREAE R, KT 23 db/db N R 8 A REE F R
a4 I B B (SCFAs) By % ALl . ik L6 Rdb/m NE A =R & 4,30 R db/db /MR AL KR 5
G EAA L TEENEELAK, M4 A7 F = FWA(0.23 g/kg) \#F% (18.20 g/kg) . A &
(1.82 ¢/kg) R EHAEHAT T 08 AMELAA/NREEE, &£ 048 A4 HNELANRG
i, % 8 A itk & 4 /N R, A A Mumina Miseq F & Wl 7, $E47 T8 & 5 4 fb A & A 1
AT AAR B A EE P LB HE \IET BR & & ; Fl Al Western blot 77 3k 40 Il /N B E Bk /8 3%
WEF-a(TNF-a) BN ZO6(IL6) %Kik, FR FHEABANRAKEH KLY RE, 5 LE
AR E, SHRAAMKERARIUTFEX(P<0.05); 5% A4 A0k, A4 K = F M4 DR
J% B B T (Firmicutes ) F £ 3 Jm, #04F # | ( Bacteroides ) # & T &, 5 # A4 K — ¥ L4 A8t ,
9% 3 4189 BB T T (Firmicutes ) & & T &, # 3% | A A& 4 A # 1 7(Bacteroides ) = & 38 fm; A AL |
% B 43K % W 1] (Actinobacteria) By £ E 3 i, R G4 5 A 4 2 8 4 P W AR AL K EE Z A
D, _ERMAEHEA A HARFEEAN, LA ABAS5Za4FEEN  EEABAE L4
R RFE E A = 57 abundance & R P A3 ANR A E B EE R ER I MA A K
R BRFEZAETHRAINFA L BT ENAK, A NTERHE ARG EBLEN, EA 4R
JFHE INF-a & ERZAAW B L (P<0.05), HHENHEL TNF-o 2 EREAAWEERK(P<
0.05); 57a At MALNRIEILO 2 EHEH L (P<0.05), FikA AEH FENE
4 TL-6 AR A B R (P<0.05,P<0.01), #FHEMEARS SCFAs # 28 HR. TR W&
B, 5HANANERARITFEX(P<0.05) , £ THATHELENEHTEMY , HAET THM
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Effects of Rhizoma Coptidis and Cortex Cinnamomi on the intestinal flora,
inflammatory factors and short-chain fatty acids in db/db mice "
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Abstract: Objective To study the hypoglycemic effect of Huanglian ( coptis, Rhizoma Coptidis) and
Rougui ( cinnamon bark, Cortex Cinnamomi) on db/db mice, and to explore the mechanism of its effect
on the intestinal flora, inflammatory factors and short — chain fatty acids ( SCFAs) in db/db mice.
Methods Six db/m mice were included in the blank group, and 30 db/db mice were randomly divided
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into the model group, metformin group, coptis group, cinnamon bark group and coptis and cinnamon
bark group (n =6). In the four treatment groups, metformin (0. 23g/kg), coptis (18. 2g/kg) ,
cinnamon bark (1.82g/kg) and coptis and cinnamon bark were gavaged with the corresponding drugs
respectively, and the control group was gavaged with the same amount of normal saline solution. The
body weight of each group of mice was measured at week O and 8, and the blood glucose was measured at
week 0, 4, and 8. The feces of each group of mice were taken at the 8th week for analysis of phylum
flora species and species diversity analysis with [llunina MiSeq benchtop sequencer. The content of acetic
acid, propionic acid, and n-butyric acid in feces were detected by gas chromatography. The expression of
TNF-a and IL-6 in the liver of mice was detected by Western blot. Results The weight gain trend of the
mice slowed down and the hyperglycemia state improved in the coptis and cinnamon group, compared
with the model group (P < 0.01). The abundance of Firmicutes was increased, while that of the
Bacteroidetes was decreased in the control group and three treatment groups with Chinese medicinals,
compared with the blank group. The abundance of Firmicutes was decreased in the three treatment groups
with Chinese medicinals, while the abundance of the Bacteroidetes was increased in the coptis group and
cinnamon bark group, compared with the control group and metformin group. Regarding species
diversity, there was significant difference between the blank group and control group, similarity between
the control group and metformin group, similarity among the coptis group, cinnamon bark group, and
blank group, while differences between the coptis and cinnamon bark group and any other group. The
abundance curve showed that the abundance and uniformity of the intestinal flora of the three treatment
groups were lower than those of the other groups. The content of TNFq in the liver of mice in the control
group was significantly higher than that in the blank group (P <0.05), but it was significantly lower in
the coptis and cinnamon bark group than that of the control group (P <0.05). The content of IL —6 in
the liver of mice in the control group was significantly increased compared with the blank group
(P<0.05), but it was significantly lower in all the three treatment groups with Chinese medicinals
compared with that of the control group (P <0.05, P <0.01). The contents of acetic acid, propionic
acid and butyric acid in SCFAs were significantly increased in the coptis and cinnamon bark group,
compared with the control group (P <0.05). The coptis and cinnamon bark group showed a higher mean
score compared with the other three treatment groups. Conclusion Huanglian ( coptis, Rhizoma Coptidis)
and Rougui ( cinnamon bark, Cortex Cinnamomi) may help in the prevention and treatment of type 2
diabetes by regulating the intestinal flora, improving the inflammatory response, and increasing the
content of SCFAs.
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R E R A A | AR Y M R R
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6 JE s SPF ZIEME F &Pk 2 AU R db/db
/NEL(CSTBLKS) 30 HLL K 6 H[R] Jif] i 2 4 [ s W
AR db/m /NR (I A & MR SCR SIS sh A R A
A, EHRIES : SCXK( 75)2016 —0010, db/m /NER 20
~25 g, db/db /NRIATE 35 ~40 g, T EFERA
B B B Al B B 58 BT SPF K sh W) b 1A 3%, & iR
(22 +2) C,18/F 50% +10% , %R 12 h, A H
oK, A B #FE (PRAERED .

1.2 #®HRFH

ARSI AR 28 v [ v BE R B v R LA P A
SEPT B W) SEE fe B B 4 W A& it E,
=.:20190710,

1.3 254 B X

ZHOIOR, BiA% 0.5 g x20 F, F 44 M AR
1,0 B 38 v i 53 5 ) 25 A PR A Al it
H20023370, #i% (HA h AR R A
FENA A A SE G 254 FR 2 W], i b st v = 25 K
BRI SE R O HE AT, IR R E, TS
2010 K2y G 4% FRifE, B-actin ( ProteinTech ,66009-

1-lg) ; IL-6 ( ProteinTech, 66146-1-Ig) ; TNF-o ( Pro-
teinTech,17590-1-AP) ; eECL Western Blot Kit & &
TR A ORI 0] G (b st R 2 A R4
AR/ 7], CW0049 ) ; PVDF &0 i1 MILLIPORE
) 5 i I8 W 4y ( OXOID, 1p0031 ) ; Tris #i; ( Amresco,
0497-500G) ; H 21 ( Amresco ,M103-1KG) ; + —%¢
FLRLER N ( Amresco, M107-250G) ; TR 475 Bk % ( Amres-
c0,M104-50G ) ; N, N -3l 1 S P 4 8t iz ( Amresco,
M8200N ) ; i< i ik 4% ( Amresco,0486-100G ) ; U AT 3
. ¢ (Sigma, T9281-25ML ) ; J& I3 #5 ( Amresco,
0449-100G ) 5 FHEE (3 brali, b b ) s R MR (43
Mraf, Jbstfe T ) o
1.4 &E

Fei g AL il WE L 48, 7 o A HESIE 5 YZB/USA
0659-2010, 5= (_Fi) BEIras AT IR A w] . 1.8 mL
HMIRVRAFAE ,50 mL B0, W B Corning 23],
PRk N ZE EL N H DNA 4R BGA ] & (DP712) ,
W 8 RARA T 5 5 A 8 5 8 i E (Y ( OneTouch Ultra-
Easy) 54z ( i) BEI7 8 b A IRA A RS A &
2w 8 VR B O AL &2 Borh B b A, B 5 KDC-
140HR ; DNA $h 21 % & DNeasy® PowerSoil® Pro
KitQIAGEN &[5 ; ] FPi 3 & MiSeq Reagent Kit v3/
NovaSeq Reagent Kitslllumina; 8890B-5977B GC/
MSD = i BE Y, Z4E1E 2 7] (Agilent Technologies
Inc. CA, UAS) ; DYY-6C %It 3k %, BIO-RAD Min-
i-TRANS-BLOT CELL,DYCZ-24DN I 2 /5 X3 B H,
VKA TS-1 IAFE IR (R T SE s 4 ) s Ao
F 54 ( B 45+ LAS<4000 MINT) ,
2 FHik
2.1 o4

e RIS BRSO S AR 6 hy, [ 1
d & db/db BE BRI/ B S K OB , 5 3 YK,
PRI F 24 > 13 mmol/L f db/db /N 30
HOBENLS D S 21 A AUZH | — XU R o
A EE RN, EE 6 H, LUREAY db/m /N6
Hoas .,
2.2 #7

B PR = 1001, NFNSh ) 1] 50) & 0 465307 vk
SHRME YRR F RIS k) %
LTRSS /N B (mg/kg) =9.1 x A1y
I AR 5 (mg/kg) o 25 4HE H 45 24, 25 2 S Asi Al
LT A K, UL (0. 23 g/kg) (BT
A(18.2 g/kg) AR (1. 82 g/kg) B NEEA L
THINLZGW) . 5% T FURtE] o 8 JH.
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Miseq PE300 ~F- & 4TI 7, W% 45 20 /) By 3 TR
FEM T

W FEAR BRI T T (PCA) 40Hr L =
ALFR (PCoA) J3 T #E AT 2H 18] Beta Z A% 1k 43 Hr, XA
(7] ZEL 3] (%) 38 2 0 R T 1 0 o 22 R M A 2L ) 1
B Ve Bray-Curtis B 5558 R AR AR (8] TR AE 1) 232
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TREM PR R A B it 2 B0k T 1 3H 52 7 ) b
AR 5] . A HFSE Rank-Abandance 6% R
(version 3.1. 1) 41 .
2.5 Western Blot i&x45m|

T 4R IR 6 U B B AR A A )N BRI 26
PRIk
2.6 A& giEAR

RAMZEE T /R IR T IR S T IR & i, R
BOIASBON 25 B T AT B sl Ay R
N A, LI B i AR AR AR, LA
RV FEE MR AR , 2R [ DT B v i 2 5 R 2B
Yoy B T AR A RA L R TR A R
2.7 witgik

Bl R SPSS 24. 0 #4780 M, Sk 55
ARG RS 7 2255, THE ORI % +
PRifE2E (x +5) FRoR LRI 22 7 R B IR R Jr 22437
(One-way ANOVA) , HA B ZE VLSS, R LSD ki
T2\, P<0.05 hERAGI¥E X,
3 HR
3.1 xR —RAEF R E

db/m G/ EO5E AT S, (R AL K T
%, db/db H/NEURARIERE, siPER 22, 5 3h D,
T BRI Z2 W B 5 A 2H S IR, (AR U i
R XA R DR A G . U 21/ U B
AR L, 25 (205 FLAh 2 A Lo 1A 3 B S i 2 ( P

<0.05) , w20 PR o i PR ZH 5 D OBUNRZH
FHHCAREE W] a2 (P <0.05 ) , 35 34 PYAEZH S R 2
FAHCARE ] A2 (P <0.05) o 4RI 1,
F1 BHNREELRE (g; x£5; n=6)
Table 1 Changes of body weight in mice of each group
(g; x+s; n=6)

2159 Fil i Dose 0 8 J&
Groups (g/kg) (0 week) (8 week)
23
24.03 £1.04 29.23 £2.30

Blank group

RINEA
B 40.47 +1.21° 48.82+3.39°
Model group

- 2
_EF'X/YEI[LE 0.23  40.95+2.13" 51.77 £4.01°
Metformin group
B |
Aji‘.ﬂ 18.20 40.32+1.48* 45.80+1.72*%
Coptis group

PIAEZH
Cinnamon 1.82  40.37£1.06" 46.88+£3.77""
bark group
B A
Coptis & 18.20 + . CEA
. 40.95 +0.81 43.53 £3.91
cinnamon 1.82
bark group
F 149. 279 34. 447
P <0.001 <0.001

52 HAMLL + P <0.05; SHEALHA L# P <0.05; 5 =H
XRALAHEE A P <0.05,

Note: # P <0.05 compared with the blank group; #P <0.05 com-
pared with the model group; AP <0.05 compared with the metformin

group.
3.2 xR AE#a

25T 1T, db/db /N BRAS AL 0 g TE G217
265 (P>0.05) , U5, 25 14 AL /)N B
FAXPAR , #0077 20/ BRUIORE 52 ] . R Reta 3, Horp
B A EEZH /D BN T a3 an B i, 8 Sl A5
RUZH /IS BLBE I .  T HARZH (P < 0.05) , B % 20
HEGE R BT UM (P <0.05) , B
B WA T WA (P <0.05) , 2R A5
TR, R ER 2,
3.3 SR AFLRAHT
3.3.1 AEWIgREE

FE1] (Phylum) 530 20K R #EAT YA o3 A, 52
2 AR b, AR 20 K — XD /) BRUEERE T 1] =F
S SLEFIT] Bacteroidetes) 0 FHE. 5 00041
K Z OB AR L, R 2 3 20 i J5E B i 1) ( Firmi-
cutes ) F= B B 1 [, L B3 YRR R AR 5
PO AR BT ) s AR M e A
FEZH R 1R 1] (Actinobacteria ) [ 4= B 55 i ; Hh 245 3
ST AT 180 1] ( Proteobacteria ) K P2 i '] ( Verru-
comicrobia) FEEEMIN, Z5RILIAE 1,
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Table 2 Comparison of blood glucose value in mice of each group (mmol/L; x £s; n=6)

2H 5| Group 75 Dose(g/kg) 0 J& (0 week) 4 J& (4 week) 8 J& (8 week)
25 4 4H Blank group 6.72 +1.05 7.38 £0.64 7.13 £0.87
#HIZH Model group 27.27 +3.35%% 28.72 +3.004% 28.70 +3.02°°
— FI UK 2 Metformin group 0.23 24.92 +4.8142 18.93 £5.7945 24.15 +£2.615%*
T4 Coptis group 18.20 26.40 £4.41%% 22.07 £4.63%% 19.50 £4.91 444
AH:4H Cinnamon bark group 1.82 23.42 £2.974% 28.33 £2.004% 24.40 £1.96°%*
SHIE AL 1820 + 26.58 +1.914% 24,63 £5.054% 17.55 £4.3840 4
Coptis & cinnamon bark group 1.82
F 34. 325 24.123 32.918
P <0.001 <0.001 <0.001

F: 52 AR A AP <0.01; SR AL + P <0.05; 5 HIXUIKZ HLE#P <0. 055 5 441 LB AP <0.05,
Note: A AP <0.01 compared with the blank group; #* P <0.05 compared with the model group; #P <0.05 compared with the metformin group;
AP <0.05 compared with the cinnamon bark group.

W HFFHE 7 Bacteroidetes
W EBET ] Firmicutes
| WA TG HFE [ TProteobacteria
BB ] Verrucomicrobia
B K G #T i | JEpsilonbacteraeota
TR B ] Actinobacteria
B I WATE & ] Patescibacteria
W H A others

6 0'2 0'4 0'6 0'8 1
I TR FERE (%) Percent of community abundance on Phylum level (%)

A SHY;B: BRI C HRUIMA ;D 8454 E: WAL F . BHEREEL.
A ;Blank group; B:Model group; C:Metformin group; D Coptis group; E:Cinnamon bark group; F:Coptis and cinnamon bark group.
1 HEBEYMARSLEE

Fig. 1 Classification of bacterial species composition
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SHASERAZ WYFAREEZRIE, M. SRR EENENE T db/db /N
TSI S R W RN L R BE AR B A ) GERREAS R, T AR IE 4 ) S S R R A A I, AT
BRI R, WP BEAR L, YO 525 i i WE iU B AR 2 T AR S h . B AR 45 2R I
AAEFEAML, S AR S AR A 2’3,

SRR, g 2, 3.4 ik AaEst db/db A R KR B F ¥
75 H 4 SR 2 (R Fh ea BELE Rl T 25 R S (U i, R /N BRUFFIE TNF-o 75 55 H

B, THUSUIE S R R A My R R AR AL, R BT (P <0.05) 5 B PR TNF-o &5 i B 7
AR 52 QA TG, mIE WA S HAH  AWIRER(P <0.05) , K& AN ERTLITFE
PR 2l il 3= FE A AE 25 5 25 3 Y Rank- X S MRS, BEBYZH/N RUITIIE TL-6 5 ] g
Abundance IR BONBEN , R B NHEREDFIRY 2 (P <0.05) s A | WA 3% R4 L6
PR RS ERRAR, SRR h A U 1 db/db AN BRI B BREAR (P <0.05,P <0.01) , R34 4H A
B TERE ZHEE . TIRCRLA AR St 2B iR BRCH 2R TEG R ., 4RI 4,K 3,
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% #ER B ] Deinococcus-Thermus
JRBER ] Firmicutes

HUAFE] Bacteroidetes

R4 Kk 24 T0d B unclassified_k__norank_d__Bacteria
S H] Chiorofiex

AT Deferribacteres
BB ] cyanobacteria
ZREEH ] Tenericutes
PP Verrucomicrobia
ZEHI] Protecbacteria
TRERH ] Actinobacteria
KIGHFE ] Epsilonbacteraecta
FFEIR ] Patescibacteria

LO=N®A

F © B A E D
A2 YL BB C I OOUIRAL ; D 8 4L B N AEAL F 8 A REAL
A :Blank group; B:Model group; C:Metformin group; D: Coptis group; E:Cinnamon bark group; F:Coptis and cin-
namon bark group.
2 REEARESWN

Fig. 2 Community heatmap analysis on Phylum level
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A:Blank group; B:Model group; C:Metformin group; D:Coptis group; E:Cinnamon bark group; F:Coptis and cinna-
mon bark group.
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Fig. 3 Rank-Abundance curve graph
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A:Blank group; B:Model group; C:Metformin group; D:Coptis bark group; E:Cinnamon group;
F:Coptis bark and cinnamon group.
4 AFBEEZ TNF-o IL-6 Fik
Fig. 4 Expression of TNF-« and IL-6 in liver tissue
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£33 ZHMRFEREREFRE (ng/Lix £s; n=6)
Table 3 Expression of inflammatory factors in the liver of

mice in each group (ng/L; x +s; n=6)

54 Dose
5 Groups TNF-« IL-6
T (k)

234
zE HAL 0.382 +0.553  0.481 +0.407
Blank group

£ I 4]
s 2.151 £0.762" 1.367 £0.205"
Model group

- 4
ﬂEﬁXlE,H‘LE 0.23  0.711+1.180 0.696 £0.511
Metformin group
%L
’\li, i 18.20 0.679 +1.162  0.576 +0. 549"
Coptis group

AFEZH
Cinnamon 1.82 1.046 +1.046  0.571 =0.468"
bark group
HOE L
Coptis & 18.20

opis T 0.142£0.128° 0.245£0.225"
cinnamon 1.82
bark group
F 1. 899 2.494
P 0. 168 0.090

H: AR « P< 0. 05; SEBILILE# P< 0. 05,
Note: # P <0.05 compared with the blank group; #P <0.05 com-
pared with the model group.

3.5 st db/db s £ SCFAs # %k

RS 525 I UUM L, B 4 B B BRAIK (P
<0.05); 5545 A 2 A LB A RE AL N (P <
0.05) ; B A RE L S IR AR HE R & e 38 i (P
<0.05),

IR & & 5725 T4 AR H, B2 /N BRUBH (2 FRAIR
(P<0.05) ; ZHIRUICL | AR | 85 3% 1Rk A A
RIZH B HE M (P <0.05) .

TR i 525 VAR L, AR ZE /N BRI B A1
(P<0.01), —HURUNCZH 85 3% 40 | v 3% R R4 W
TR (P <0.05) , 4RI 4,

4 itig

A TE EREXT T2DM kA= % i sZ i 2 3 JLAF 1)
SRS TEIE R OU T, & 288 R = 8] A LA E
FHE 2, 38 38— i A P, 5 N8 i3k A ¢
R YR BT SR o Al
BT B, B 2 T B4 R OB R R A, W R R &
T2DM, Ji7 i o fE A0 25 44 FI D R 32 2R & s 2
Wi Z A R RS2, A AT DLGE 2o o AR AR Y 3%
TR T I AE G2 S I A6 5 ) N AR (9 4R AR, DA

x4 FHNR SCFAsEH (mg/L; x+5; n=6)
Table 4 SCFAs values of mice in each group (mg/L; x +s; n=6)

24 5] Groups

& Dose (g/kg) PR Acetic acid

AR Propionic acid TR Butyric acid

25 H4H Blank group 1.72 +0.60 " 0.46 +0.07 0.37+0.13 "
F72H Model group 1.04 +0.20 0.22 +0.10 0.21 £0.04
A XIRZH Metformin group 0.23 1.40 +0.20 0.33+£0.08" 0.34+0.09"
H %20 Coptis group 18.20 1.39 £0.33 0.31 £0.07 0.37£0.11"
A4 Cinnamon bark group 1.82 1.32 £0.22* 0.32+0.07" 0.32 +0.09
T A kEY 18.20 +

é;ﬁ?fjmamn bark group L 1.7120.17" 0.3420.11" 0.42+0.13"
F 3.714 5.551 3.011

P 0.010 0.001 0.026

T SRR F RS « P <0. 05, 58 1% WA HLEH#P <0.05,

Note: # P <0.05 compared with model group; #P <0.05 compared with coptis and cinnamon bark group.

TS EOEBE K T2DM 19 KA kR T s e
WHEE VT30 5 KIS, WHEIRRER ] PIAF R A
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