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Research on interaction between Coptidis Rhizoma extracts and intestinal bacteria
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Abstract: Objective To investigate the interaction between Coptidis Rhizoma extracts and intestinal bacteria. Methods The
metabolites of Coptidis Rhizoma extracts by human gut microbiota were identified by UPLC-Q-TOF/MS. Furthermore, the effects of
Coptidis Rhizoma extracts on the growth of Bifiobactderia, Lactobacilli, Enterobacter, and Enterococcus were evaluated by the
colorimetric method. Results Alkaloids in Coptidis Rhizoma were mainly degraded by reduction and demethoxy, among which
berberine and coptisine were converted to reductive products and palmatine was metabolized to a demethoxyl product. Additionally,
pathogens such as Enterobacter and Enterococcus were obviously inhibited and probiotics such as Lactobacilli and Bifiobactderia
were notably promoted by Coptidis Rhizoma extracts. Conclusion Gut microflora can metabolize alkaloids from Coptidis Rhizoma
by multiple ways, and Coptidis Rhizoma extracts can improve the intestinal microecology.
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Fig. 1 UPLC/MS chromatograms of Coptidis Rhizoma extract sample (A) and Coptidis Rhizoma extract incubated with intestinal
bacterial (B)
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Table 1 Metabolites of Rhizoma Coptidis extracts by human gut microbiota

&S m/min  m/z ((M+H]Y) AR =9 MS/MS 5T B BT IEAARHE %
1 3.18 232.1315 FHEREEDTT 232, 229 Ci9H1sNO2 ESI* 8.36
2 5.07 338.090 7 LA/ NEETR 338, 336. 306 Ca0H2NOs ESI* 12.51
3 5.66 352.000 3 BT 352, 278, 229  CaiH2NO4 ESI* 21.62
4 7.40 324.001 2 AL TE RN 324, 320, 292  Ci9oHisNOs ESI* 23.19
5 7.57 336.032 5 IINBET 336. 306 C20H sNO4 ESI* 9.11
6 8.06 320.132 5 TR 320, 318. 292  Ci9H1sNO4 ESI* 2521
<o O H;CO %
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O o> ST OCH 2.0 g mL ! BRI
g = 1 IEN 3
TR N .
/ Z
[l 2 a7
HO i\ ﬂ ‘
- | v v
o v ‘
o~ ﬁ ‘
w%mﬁ 7/ v
A Ell7
‘ Fa v
Wkt Rk ARRE U
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Fig.2 Metabolic pathways of major components in Coptidis
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Fig. 3 Effects of Coptidis Rhizoma extracts on growth of four

Rhizoma by human gut microbiota intestinal bacteria (X *s, n = 3)



2106 * L&A

Chinese Traditional and Herbal Drugs 35 49 % %5 93] 201845 A

KR IR PR, OB, RS — R4
AL, DT S 25 S v 24 % SRR 73 ) Ak P IR AL S
AW TEDY G 2 24 il o) 2 i AR T
JRHT 23T AL, 22 %S D K R A
BN HRE T, A5 TS, NS 2H
Rgs Al Rhy 8 i 8 & A A BRI E Y, Ao
BERBUIRE TR A S e H T i
RN LG AL, IR TE R X 2
oy AT I, R AR N AR R, BT
s PR R B

FOEM - ZEVE R /B 3. B
TSRy, (BRI, 25K
I, AR BEARUS10, AR AR B, BRI
RT3 W PE R A B AN S EERR
ANE RS EDTT . DNEIUKIETEZE, A
A NEERAIRAN AR, JEK B REAS LS, 5
TN AL o A 35 T ROV K B, g /NEEBRU A PRI P K
P/ NBERR AL P W B IR 45 5 BRI & B IR 45
R, B ATt Se R W N ) S AL 450
BRI [F) A HE 25 20N OB Tk, KR g
SR (VA P R LA B, AR PRI AL
G PERERR S & P WINBR R IR AL =223, i S AL 3R
B PRMAR . BRIV R, YT HAE
FEIRNE, AR AT 5 B ST IR A 252400
H AT, W A (AR A PR T 50 32 A a2t
J I3 IR AR S 2530 R i IR E HEHE R, HS
55 HOEAC TR RS R 40 R0 S &% L A K g R D AN
JE, TRl ST FURS AN 58 R O A MR ke A
& F o JE 2 T PR S5 R S5 D RE BT 7T, 1) W LA
AR AT £ 0 T e g 2 5 W L AP A A
T, AT Bl T 70 i T A0 B A B A 27 103 1Y)
B o
42 MEERARERATHRESNAIERER

i 9 fiE RSO VOB B S S A3
56, R TR R A M AR AR, IEW R IE
X EREA . B, EIR AR, T T
HE L EWIE P ITH R A BRI A B R, i
R, MR MR, ANMAERERRLLS
FERE 2 ZRHE PRI S AR P e DA R 17290, Tk
TORIUE R B RN T RS F R T
B, T8 S A1 S50 B P S B N B0). - 255 2 T AR 7K
KIEFEAR, AERFACT KiEsgs, #HmsxeaE
VEAREZROE, VR RIE B — 2 T RS RE S

WIIEH R T, BRZTH02 BB R B IR RAE BT R
k. P, ST E A ST SUR A B TR
SEOETTIORE PR S LI RORE BV LR AHIEFE K
Bl SEOERECII TRt ot A (FLIR T . XU
D BB, s EE N AR, HiEEE
HEREZIEMRE. ALY, AREAES
U RTAR G S Lo T RPN P ik /N P11} 73 1
TR RS, A KRB AR, piEEENE
B, SFEMETENFRILE, &RESHEZ MRS
BETEIRE3, bl WL, B R AT RS IIE A4
B3, OB TERAERS (eit e NI ThRE, A
GBS IUAT T IURE o B I RO S I K K
AR

SEHEk

[1] Nicholson J K, Holmes E, Kinross J, et al. Host-gut
microbiota metabolic interactions [J]. Science, 2012,
336(6086): 1262-1267.

[2] Holmes E, Li J V, Marchesi J R, et al. Gut microbiota
composition and activity in relation to host metabolic
phenotype and disease risk [J]. Cell Metab, 2012, 16(5):
559-564.

[3] Sousa T, Paterson R, Moore V, et al. The gastrointestinal
microbiota as a site for the biotransformation of drugs [J].
Int J Pharm, 2008, 363(1/2): 1-25.

[4] Possemiers S, Bolca S, Verstracte W, et al. The intestinal
microbiome: A separate organ inside the body with the
metabolic potential to influence the bioactivity of
botanicals [J]. Fitoterapia, 2011, 82(1): 53-66.

[5] Von Klitzing, Ekmekciu L, Kuhl A A, ef al. Intestinal,
extra-intestinal and systemic sequelae of Toxoplasma
gondii induced acute ileitis in mice harboring a human
gut microbiota [J]. PLoS One, 2017, 12(4): e0176144.

[6] Hansen T H, Gobel R J, Hansen T, et al. The gut
microbiome in cardio-metabolic health [J]. Genom Med,
2015, 7(1): 1-16.

[71 Hartstra A V, Bouter K E, Backhed F, et al. Insights into
the role of the microbiome in obesity and type 2 diabetes
[J]. Diabetes Care, 2015, 38(1): 159-165.

[8] Guo P, Wu C M. Gut microbiota brings a novel way to
illuminate mechanisms of natural products in vivo [J].
Chin Herb Med, 2017, 9(4): 300-306.

(91 MALME, A8 5L, Z2H0En, 55 BT IE R R
PR R RE T AR [, ZVEAN AT, 2017,
40(8): 1173-1181.

[10] 3K f&, RWeE. SOEGTEACIE T 508 RN T 7T i
& (1. hEYZEIE, 2015, 40(12): 2285-2288



¢ $% Chinese Traditional and Herbal Drugs 35 494 385 9 #1 201845 A 2107 *
[11] Wang Y, Shou J W, Li X Y, et al. Berberine-induced LEYIRR RAR N AR ET A [D]. TERH: JEFEZAFRR

[12]

[13]

[14]

[15]

bioactive metabolites of the gut microbiota improve
energy metabolism [J]. Metabolism, 2017(70): 72-84.
R, EEH, RO, & EBEBEER, ZPHE
FLTR . MEPEEZERPDGRREME T (1],
24,2013, 44(10): 1338-1341.

oWl B R, 4 R, SR KWIEIRRIERN LN
FAERIBBETT [7]. "H25#, 2008, 31(4): 592-594.
W, om B, Bk g, L ITEREES 2R EAR
HRFFRERE [J]. E 4, 2017, 48(17): 3629-3635.
WK, WEE D 8, & KRBAENELET D
IR FE [J]. P 4, 2005, 30(8): 618-620.
Bac E A, Han M J, Choo M K, et al. Metabolism of 20
(S)- and 20 (R)-ginsenoside Rgs by human intestinal
bacteria and its relation to in vitro biological activities [J].
Biol Pharm Bull, 2002, 25(1): 58-63.

Lee J, Lee E, Kim D H, et al. Studies on absorption,
distribution and metabolism of ginseng in humans after
oral administration [J]. J Ethnopharmacol, 2009, 122(1):
143-148.

IR, 7T W, M U S5 MIES T RN S
EPS%EFE%E@E‘JﬁMZISW»EJJ%E;HW [J]. HEEZ2EeR,
2015, 43(4): 15-19.

2, WS, BER. DB
[0]. HEHZG44 7, 2008, 17(9): 733-738.
KRBT, ADNEERRAE N KK B AR A AS T WIRIETE [D].
TERH: PLBHZGRERE, 2002.

BB, XIS, AR, & DB S
HAERB R [J]. ARG5S IEIR, 2013, 28(6):
1012-1016.

Xl e, H, .6 PhE A R
kLR UGTs & UGTIAL W& TESEHI AN SMIEST [J].
R EFZ5 4%, 2016, 41(2): 309-313.

2R, BER, KRER, &5 MmiEEYHR R AR
SIS FELLRL [J]. 524, 2014, 45(4): 532-535.
EAM, MR, JUEY, & WEERN RS
YIE R AT AT (7], 2922543, 2012, 47(12):
1640-1645.

M. RGN R S RBIA /e fie DY 2 S 5 AR A

) 2l 2 I 5T

[29]

(30]

(32]

[34]

%%, 2005.

Rooks M G, Garrett W S. Gut microbiota, metabolites and
host immunity [J]. Nat Rev Immunol, 2016, 16(6):
341-352.

Negi S, Singh H, Mukhopadhyay A. Gut bacterial
peptides with autoimmunity potential as environmental
trigger for late onset complex diseases: In-silico study [J].
PLoS One, 2017, 12(7): e0180518.

Delzenne N M, Cani P D, Everard A, et al. Gut
microorganisms as promising targets for the management
of type 2 diabetes [J]. Diabetologia, 2015, 58(10):
2206-227.

Korem T, Zeevi D, Suez J, et al. Growth dynamics of gut
microbiota in health and disease inferred from single
metagenomic samples [J]. Science, 2015, 349(6252):
1101-1106.

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.

Yun S I, Park H O, Kang J H. Effect of Lactobacillus
gasseri BNR17 on blood glucose levels and body weight
in a mouse model of type 2 diabetes [J]. J Appl Microbiol,
2009, 107(5): 1681-1686.

Yadav H, Jain S, Sinha P R. Oral administration of dahi
containing probiotic Lactobacillus acidophilus and

Lactobacillus  casei delayed the progression of
streptozotocin-induced diabetes in rats [J]. J Dairy Res,
2008, 75(2): 189-195.

Kim K A, Jeong J J, Yoo S Y, et al. Gut microbiota
lipopolysaccharide accelerates inflamm-aging in mice [J].
BMC Microbiol, 2016, 16(1): 1-9.

M, Ferdaoussi M, et al

Lipopolysaccharides impair insulin gene expression in

Amyot J, Semache
isolated islets of Langerhans via toll-like receptor-4 and
NF-xB signaling [J]. PLoS One, 2012, 7(4): €36200.
Ty, dKO%HE, RZAL, FF. T 16 S rRNA RPN
FeEIBEEXT 2 ZL*JE*‘E%F Kuvn%iﬁ%ﬁii%%ﬁ?ﬁ%ﬂm}%
7T [J]. HZY, 2017, 48(19): 3998-4004.



