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Effects of essential oil from Cinnamomum Cassia on Clostridia flora IV
and Bacteroides in gut of rats
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Abstract: Objective To investigate the impact of essential oil (cinnamon oil) from Cinnamomum cassia (EOCC) on Clostridia flora
IV and Bacteroides in gut of normal rats. Methods SD rats were administered with EOCC (0.384 3 g/kg) for 30 d and the colon and
rectal contents were sampled. The population, diversity, and distribution of Clostridium flora IV and Bacteroides in the samples were
analyzed by the terminal restriction fragment length polymorphism (TRFLP) method based on the intestinal flora 16S ribosomal RNA
gene. Results Both the intestinal flora population, diversity, and distribution of Clostridia flora IV and Bacteroides changed
significantly due to the injection, especially for Clostridia flora I'V. Additionally, EOCC exerted the different effects on colon and rectal
microflora. Conclusion The effects of EOCC on Clostridia flora IV and Bacteroides in gut might be the functional mechanism of
cinnamon oil in curing obesity and diabetes.
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B2 &M MR (terminal restriction fragment
length polymorphism, TRFLP), HJF5T AR %) A
S TEAR B TV 40 b FUUORT B4 i 40 o ) g e, 3k
DRI R T T P AR PR 45 18 P 5 0 1) A
Bl
1 st
1.1 Zam5ilH

FESIE T IR X A B ARFOR B 2,
MR R RS S TRERIK) SCRI 2 5w A k)
FEY AL Cinnamomum cassia Presl [T 10 % o
FAM Fric e tEs |9 (& 1, B ERAETAEY T
FEHA MRS AR AT A Taqg DNA SEAHE. BRI
PEW VI Hha 1. dNTP, HAS Takara A4+ 4
PSR OATRG, DY NIRRT PR vl o

%1 %% 16S rRNA B PCR-TRFLP 3|4
Table 1 PCR-TRFLP primers for 16S rRNA
H b9 5149 S1FE (5-3)
PUFF 32f (FAM) ACGCTAGCTACAGGCTT!
708r CAATCGGAGTTCTTCGTG!"
WHE IV 5417 sg-Clep-F (FAM) CACAAGCAGTGGAGT!®
sg-Clep-R CTTCCTCCGTTTTGTCAA!®

1.2 {45

RE—52 Wi 7 A, Bl SR AT B A
Hl; SHZ—D (1D BEH /KA AE, W7
AL B BRTTAT A 7] XW—80A Mgl & as, T
INEHE T AR DU RAES HIE A PR 22\ PL602—S
B RF, MR -HER 2 (Rl HRRA R
IR AN (150524, 18 [ Eppendorf /A w]; TC—
25/H A4 PCR FERR 91943, UMM H R AT A A
Sub-Cell GT BASIC #H1Jk{X, & KA Bio-Rad /A
w]; AmpGene Gel 3000 B L R 48, JERTSK
BHEA AR GT—163 Al &0, JbatiAR
KRB OHLIE PRA ) ; THZ—98A RUEIGR k¥ 55 7%
i, bBl—HEBHARAR; YXQ—SG46—280S
RN TR D 287K 2%, Rl sl
BRI BT ) o
1.3 zhi)

SD KB, fAFUE (200+20) g, WTF iR
KEESERG A0, VFATIE S : SCXK (#2011-0015
2 HiE
2.1 FARERERATIE

KRR ST 10 H IR, 50 g RIER I 200

mL 281K, Tl 28 k4 100 CZ51% 3 h, &
LSy, 13N 2.13%, FEE AR BER
TR 2 JE T R R L DS R L SO
4 C#H.
22 . BHBRRARE

SD KR 2 41, 4 6 1, MRS, I
tL AR, MEENE R, S 1A
FEE S BEE K AN 0.384 3 g/kg I PAEERS w1 CHE
YRR 15.34 g/kg WAL, 30d 5, RE41RE
B 3 HORRUES, o nli gl CRFsTH5 .
Wil BRI CARG W 4 5555 FIE I A 2

Y, 20 CH&M.
2.3 WEEREEEH DNA BUIRER S5
Fog Y A6 v 40 1 5 DR 20 $R G T 6 0 I R

ANTRIRE R R 40 T D 2 DNA, FH BRI FE K AT 4
OYEIGTE TR ML 20 DNA (KT i . 4l &
o H A B T/K¥K DNA HE4 40 ng/ul, 43 2
pL T PCR MRS 34T PCR.
2.4 PCR T o4

PCR [ JNRAYIMNF: #H DNA 20 ng, Taq
DNA %4 HF 0.025 UL, 1X RNZEME (&
Mg* ). BI#% 0.25 mmol/L, dNTP 0.2 mmol/L, X
M EARFL 50 uLo PCR XNARFUIR: 94 CFiAR M
3min, 94 CAME45s, KRB 55 C. fUFH 56 C
Bk 30s, 72 CHEMH 2 min, 30 MEFF, 72 CIE
it 3 min. PCR /*#)2lift 45 NewProbe PCR /=4
AR B UL AT . FH Hha TEEY), RNAKR
WF: PCR =4 75 ng, BR#EITEN VIR Hha 1 1U,
10 X BFTI 2 4 pL (5% 20 pg/mL BSA 0.4 uL),
F L BT WA S 2 SRR 40 uL, BT 37 CHl
P4 h, A 65 CHEFF 20 min FitLEF. B~
Y ik & Invitrogen 2 ®) KL K uig B P A B
(terminal restriction fragments, TRF).
2.5 TRFLP B4R

3T, ZIBRZNT- 50 bp FTKT 600 bp 1) TRF.
PLELAS TRF BUETRIARER LS TRF WEIIAR, SRAGAH
XPUETHIAR, 2 AR F=FE /N T 0.5%(1) TRF Jv Bt i
REPATREAR B LL AR T SR 1) B, AH AR IR R
PR BT 1 bp IR MR BT

MAZ IR FE$5 %0 (ribotype richness, S); H
Mills 2 U590 7 922 3+ 82 Shannon % ¥ 1 45 %
( Shannon diversity index , H) Fl¥) — & 5 4K
(evenness, E)o. M Jaccard AHABEFEEVEAN PRI AN
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Table 2 Effects of EOCC on Clostridia flora IV and Bacteroides in gut of rats
m MR8 TV FRAR XTI [T R P41 Jeg A0S 0 THT AR
gl HW 517 H
xof HRE 62 650+8 774 51 614+1386 2179548 195 28 72545 994
PR R il 3612142313 3157541 661" 24072+1 391 25 46541206

AR P<0.05 “P<0.01, F[AE

P < 0.05 P <0.01 vs control group, same as below

£3 FEHERTPHRERE IV AZARANRMTEEMAER TRFLP i (Hha I B51))) 898 HMEE—4i5E
Table 3 Diversity and evenness indices for TRFLP profiles (Hha I digest) of Clostridia flora IV

and Bacteroides from different samples

m W8 TV % B
S H E S H E
POy 17 6+0 2.132 0.825 6+1 1.747 0.676
H 5+1 2.013 0.867 4+0 1.506 0.753
PR R R 3 gl 4+1 1.045™ 0.450" 6+0 2.209" 0.855"
B 540 1.883 0.811 6+1 2.156™ 0.834
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PRSI BT 5, KRR &5 A0 B A I AN [
BERESER . SRR B TV JRIG A BE A 57 bp Al
89 bp TEAHMARHL G E RN, b 89 bp H¥EINAE
B (P<0.01), Hoa v Bl kb, Fodb 177 bp
AR B (P<0.01), HARBABREZE; M
B R TV 7RI A B 175 bp A1177 bp 3> HAE
WiE (P<0.01), 66bp #INdEH &% (P<<0.01),
HA R BN, EAEE. SHRILE 1.

UAF# 8 () TRFLP % (Hha 1BV 1, 450
MU WS BRER 72 76+ 89 bp 1E AL B4 i di
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A 614 bp {E4E kbR B (P<0.01), 1
76 89 bp TE&G A ELIA ¥R MK B E (P<
0.01). Z5R WK 2.
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BRAE LGS — 5 DL B e 40 W1 7 25 o 0 1R 93 A A
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T M U2 74 bp 189 bp AR A B 45 L WK 4.
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AR TIRKAZN . 2R NE 5.
4 it
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HHL YK 7 K (denaturing gradient gel electrophoresis,
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Fig. 1 TRF (Hha I digest) and relative abundance of Clostridium flora IV in colon (A) and rectum (B) of rats
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Fig. 2 TRF (Hha I degist) and relative abundance of Bacteroidetes in colon (A) and rectum (B) of rats
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Table 4 SIMPER analysis of TRFLP profiles of bacterial 2 R B T 4R A R AB LS
samples in colon and rectum of rats Table 5 Similarities of bacterial communities in TRFLP
. FC? /0 profiles of colon and rectal samples after EOCC
AN F B /bp %
i H treatment
R TV 5 66 —b 17 . JTE TR IRARALURE * / %
| .
89 44 12 2l =17
172 16 16 KU IV % 32.89 36.88
17 13 %0 AT 1) 32.56 23.79
177 2 o BT Jaccard FREURIAHALLEE
R 7 . 5 a; 'J_' 'accar ] x
a: similarity based on Jaccard index
74 — 36
e i " TN TR BRI (b, =) LR 4 B B 1
89 18 36 TEA W B HAE R rh &AL, T i 1
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s AL YRR AELRE 45 2 S P B 2 5 B I I PR R o 0 35 i R L AR W TV RN B R
S8 (B > 5% 80 ; b REERTEIK FC<5% N e 1 e 2l B - . .
. J ADLF 1 40 (DI 2B, ELIC RS Wi £ 4 2 57,

a: percentage of different fragments in total fragments from control

and EOC groups (only > 5% listed); b: FC < 5% between samples EI] I;\\] *jjé*% ‘mﬂ X{H%%E v ﬁﬁ%éﬂi Y:E %Eﬁl EF‘ E':] ﬁj\%ﬁ ~



¢ %% Chinese Traditional and Herbal Drugs

B4k F4W 201342 A o441 e

RIS EY B2 (P<0.01), {EXHHUFF# 1 5%
M AN S22, I b 2 S (B AR S A RIS

N IV e A S SR B ) RHADURT 1T 1) P 4 B
PR AP 95 %[ JEERE B 1 ) 40 1 AT AR 1 Y, i
FrEATTRE RN R . KREFREH, RS
& T I PURT R 5 R R 2 Lk U0 AR
W, RS A JOURT 18 7E 45 I (R B 9 - (TRF
B, IV R W ECE >, AR (R
FE IV AR BRI D B PR RN, (R
R TV R 2 R b, Hods T8 3 1
YR, MR B 2 REE R R A B AR, (HH4]
BRI W AR, IX AT B R EAT DRIE AR L
Hlz—

SE3HK

[1] Nadal I, Donat E, Ribes-Koninckx C, et al. Imbalance in
the composition of the duodenal microbiota of children
with celiac disease [J]. J Med Microbiol, 2007, 56(12):
1669-1674.

[2] Santacruz A, Marcos A, Wirnberg J, et al. Interplay between
weight loss and gut microbiota composition in overweight
adolescents [J]. Obesity, 2009, 17(10): 1906-1915.

[3] LeyRE, Lozupone C A, Hamady M, et al. Worlds within
worlds: evolution of the vertebrate gut microbiota [J]. Nat
Rev Microbiol, 2008, 6(10): 776-788.

[4] Campbell J H, Fahey Jr G C, Wolf B W. Selected
indigestible oligosaccharides affect large bowel mass,
cecal and fecal short-chain fatty acids, pH and microflora
in rats [J]. J Nutr, 1997, 127(1): 130-136.

[5] Ping H, Zhang G, Ren G. Antidiabetic effects of cinnamon
oil in diabetic KK-Ay mice [J]. Food Chem Toxicol, 2010,
48(8/9): 2344-2349.

[6] Laparra J M, Sanz Y. Interactions of gut microbiota with
functional food components and nutraceuticals [J].
Pharmacol Res, 2010, 61(3): 219-225.

[71 Bakkali F, Averbeck S, Averbeck D, et al. Biological
effects of essential oils — A review [J]. Food Chem
Toxicol, 2008, 46(2): 446-475.

[8] Gonzalez-Castejon M, Rodriguez-Casado A. Dietary
phytochemicals and their potential effects on obesity: A
review [J]. Pharmacol Res, 2011, 64(5): 438-455.

[9] Unlu M, Ergene E, Unlu G V, et al. Composition,
antimicrobial activity and in vitro cytotoxicity of essential
oil from Cinnamomum zeylanicum Blume (Lauraceae)
[J]. Food Chem Toxicol, 2010, 48(11): 3274-3280.

[10] Zu Y, Yu H, Liang L, ef al. Activities of ten essential oils

[14]

[15]

[16]

[17]

(18]

[20]

[22]

towards Propionibacterium acnes and PC-3, A-549 and
MCF-7 cancer cells [J]. Molecules, 2010, 15(5): 3200-3210.
XUGEEN, B, FIERI, 2. T AR AR AR
BGTERR [J]. b5 R EE Dk, 2010, 36(1): 21-25.
PEDUM, MR, T 0T, A RIS AR
IIWEST (3], R ERBR &, 2010, 35(7): 41-44.

Pryde S E, Duncan S H, Hold G L, et al. The
microbiology of butyrate formation in the human colon
[J]. FEMS Microbiol Lett, 2002, 217(2): 133-139.

Li M, Wang B, Zhang M, et al. Symbiotic gut microbes
modulate human metabolic phenotypes [J]. PNAS, 2008,
105(6): 2117-2122.

Bernhard A E, Field K G. A PCR assay to discriminate
human and ruminant feces on the basis of host differences
in Bacteroides-Prevotella genes encoding 16S rRNA [J].
Appl Environ Microbiol, 2000, 66(10): 4571-4574.
Matsuki T, Watanabe K, Fujimoto J, et al. Use of 16S
rRNA gene-targeted group-speci. ¢ primers for real-time
PCR analysis of predominant bacteria in human feces [J].
Appl Environ Microbiol, 2004, 70(12): 7220-7228.
Dunbar J M, Ticknor L O, Kuske C R. Phylogenetic
specificity and reproducibility and new method for
analysis of terminal restriction fragment profiles of 16S
rRNA genes from bacterial communities [J].
Environ Microbiol, 2001, 67(1): 190-197.

Mills D K, Fitzgeralda K, Litchfielda C D, et al. A

comparison of DNA profiling techniques for monitoring

Appl

nutrient impact on microbial community composition
during bioremediation of petroleumcontaminated soils [J].
J Microbiol Methods, 2003, 54(1): 57-74.

Falk M W, Song K G, Matiasek M G, et al. Microbial
community dynamics in replicate membrane bioreactors-
natural reproducible fluctuations [J]. Water Res, 2009,
43(3): 842-852.

Khafipour E, Li S, Plaizier J C, et al. Rumen microbiome
composition determined using two nutritional models of
subacute ruminal acidosis [J]. App! Environ Microbiol,
2009, 75(22): 7115-7124.

Clarke K R, Warwick R M. Change in Marine
Communities: An Approach to Statistical Analysis and
Interpretation [M]. 2nd Ed. Plymouth: Plymouth Marine
Laboratory, 2001.

Rees G N, Baldwin D S, Watson G O, et al. Ordination and
significance testing of microbial community composition
derived from terminal restriction fragment length
polymorphisms: Application of multivariate statistics [J].

Antonie van Leeuwenhoek, 2004, 86(4): 339-347.



<442+

¢ %% Chinese Traditional and Herbal Drugs

a4k Fa4W 201324

(23]

(23]

Engelbrektson A, Korzenik J R, Pittler A, et al. Probiotics
to minimize the disruption of faecal microbiota in healthy
subjects undergoing antibiotic therapy [J]. J Med
Microbiol, 2009, 58(5): 663-670.

Sktivanova E, Worgan H J, Pinloche E, et al. Changes in
the bacterial population of the caccum and stomach of the
rabbit in response to addition of dietary caprylic acid [J].
Vet Microbiol, 2010, 144(3/4): 334-339.

Grenvold A M, Mao Y, L’Abe’e-Lund T M, et al. Fecal
microbiota of calves in the clinical setting: Effect of peni-
cillin treatment [J]. Vet Microbiol, 2011, 153(3/4): 354-360.

[26]

(28]

Li F, Hullar M A J, Schwarz Y, et al. Human gut bacterial
communities are altered by addition of cruciferous
vegetables to a controlled fruit-and vegetable-free diet [J].
J Nutr, 2009, 139(9): 1685-1691.

Bazzocco S, Mattila I, Guyot S, et al. Factors affecting
the conversion of apple polyphenols to phenolic acids and
fruit matrix to short chain fatty acids by human faecal
microbiota in vitro [J]. Eur J Nutr, 2008, 47(8): 442-452.
Eckburg P B, Bik E M, Bernstein C N, et al. Diversity of
the human intestinal microbial flora [J]. Science, 2005,
308(4): 1635-1638.



