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B oL EREBL A L BB, PR KM R RS, B P A
FREAKRT ABEFERBAEYFEITT 2011 EGKRES, Tk 400016;°F kK =% EH 55 EH3 K

FIEFEIRR AN FHAE, FR 404120

HE: W B KR SR TE Y/ N RUGIE R EEAUSE IR . Ji% 5 20 H Balb/e /)N RBENLS> A X HRZH RIS I8 41, F52H 5 .
SEI R ZHTEE 5 0.035 ng HUZERARBAFREN A /K, FRFFIER4 0 0.225 ng 55714 0 2.25 ng , X HRZHIE A 2 b ZE KM B
FRANAVIK K o B3 H ES/INRAT R B RAEAEAGAR (b . TEMEER 36 d ANBE/IN R, HUED 5 2 24 U A T 2 (R 21 DNA, 338
16S rDNA V6 AL X, 4 =i AR PSR A FL K (DGGE) i 43#T . YIER DGGE Bl I A ftsi sy , 18 atifb s ra ey, B
FF5I BLAST HXo0HT. Z55R 45 SEub 2 /N B 17 e LR T 4R e R S 4 . DGGE SRR A4/ MR
[F] & HR LA B R s 2o W R A A A A B A A 25 5 5 TR M AT 2R I, S50 HRZHAH L, A 2
TR RIS I B8N (P<0.05) 5 i sl RPN i B 5348 in (P<0.01) . 16S rDNA V6 X731 537 7R S Ba 4 Aot B
20 HAT AT R 15 P 25 5 R 2 USRS L & 2 T ks . o) IR A AT A 4 T e A, T v L s A S A AT
BB AT HNHE PSS R B AN . 4518 DOKHZERARTS YL rT R /N SR 2 R 50, i/ N BRI T8 P A BT AR RS 50 S A
STRIT o5 1 E A1 e A R TR RPN 0o I 25 A= DR AR, R T SR B AR

KRR MO FEORPABEIREN ; V5 Y% s 10K s IAAE R s AR PESERC BRI Fi K  16S rDNA V6 [X.

Effect of dexamethasone contamination in drinking water on intestinal flora in mice

YANG Xi', LI Xiaoyu', SI Dan', YANG Zhibang', HE Zhongyuan®’, ZHANG Nanchen®’, ZHANG Shanshan®, SHI Zhongquan’
'Department of Pathgenic Biology, College of Basic Medical Sciences, *Grade 2011 of Clinical Medicine, Chongqing Medical University,
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Abstract: Objective To evaluate the effect of water pollution with dexamethasone on intestinal flora in mice. Methods Twenty
Balb/c mice were randomly divided into control group and low-, moderate- and high-dose dexamethasone groups. The mice
in dexamethasone groups were exposed to dexamethasone sodium phosphate in drinking water at doses of 0.035, 0.225, and
2.25 ng for 36 days. The changes in behaviors, fur condition, and feces of the mice were observed daily. All the mice were
sacrificed at 36 days and the tissues in the ileocecal region was collected for denaturant gradient gel electrophoresis (DGGE) of
16S rDNA V6 variable regions of microbes and sequence analysis with BLAST. Results The mice in the 3 dexamethasone
groups all showed aggressive behaviors. Cluster analysis of DGGE graph showed relatively stable floras in the ileocecal region
in all the mice, but principal component analysis identified differences in the dominating flora among the groups. Diversity
analysis of the flora revealed significantly increased amount and types of bacteria in the intestinal flora in all the 3
dexamethasone groups (P<0.05 or 0.01) compared with the control group. Sequence analysis of 16S rDNA V6 regions showed
15 common bacterial species and 2 differential species between the dexamethasone groups and the control group with changes
in the type and proportion of the dominating bacterium in the dexamethasone groups. Lactobacillus colonization was detected
in the control group but not in moderate- and high-dose dexamethasone groups, and Shigella species were found in the latter
two groups. Conclusion Water contamination with dexamethasone can affect the nervous system of mice, cause changes in the
types and amounts of intestinal bacteria and the dominating bacteria, and inhibit the colonization of probiotics in the intestinal
floras to increase the risk of invasion by intestinal pathogenic bacteria.

Key words: dexamethasone sodium phosphate; pollution; drinking water; intestinal flora; denaturant gradient gel
electrophoresis; 165 rDNA V6 variable region
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BESEIAE , 1M HIE A BT fE i A A AT ik /D (1 2 e 2
Wr® o PR L RN LG N A BRI 7
TEW AN RS, RO P vl 5 R B D 2
FREZ G, SeE ], InF IR 2eRES , LB AR K
il EOLHR BRSSOV HIFERFAEZ YA
PR AR A, 25 AT 245 PR AR 19 Yeg, il
JEBRBEIR N s T L A N 22 IR IR HE
TSRz MKEREE® . HRT, BEBERK AL BE E20R
FIYE A~ E MH RE A 71 X 287 4 AT BRI K
i A R E IR R A (E R AR ER S
QAT TR, NN R E T KR
AP FEARRIE LG5 Y (H oK RIS e g
KIS A G Rl . A Gl IS/ NEh
WIS S AN RIS R R SRR B 1K
Xt/INRAE R AT BB AR , Ok A 7€
KRAASEL 5 it U e SR IR

1 g iE

1.1 A

111 s=5sh4h 3R TORE s )54 (SPF 2¢) IE
Balb/c/Nil 20 H AT 18+1.2 g/ H, g [ H R ERLK
LIRS  SPRENYI IR, ZE NI EE R 45%~
65% , W& A 22~25 °C,JElG HL ok 101, MR BT 4]
BERHIK HkE R RIS 2850 AT R KT

1.1.2 22X A EL AR & . 2xTag PCR
Master Mix It H b 50 K AR A YR A BR 5TAE A F 5
SanPrep #1:30 DNA i [eliatinl & \PCR 514  Tris Bl
B4 EDTA-2H.0 4 { LA TRHZ A FR A ; DNA B
e atifb i1 & . DNA Marker.Goldview I3 [ K% 52k
Yy TARAT FR A 7] 5 300 s oA TR 2 B HH I
fifR4R . TEMED JRE G iifesici B bt A PR A
F] ; HBZEKPABERRENPRIE I [ LIRS R YR R
vl R HATERI A At i B A TR

1.2 Fik

1.2.1 ks IR IERAATS Y/ NR 52
Wi, 15 20 HUNEREERL M 440, A4H 5 2, AR 3R T TR
INRGE, Zead 2 dali i PHEIRIFR IS AR E R A K A
FERPATT YN HRGE ™, LGS MR RFE A /N
H oK &, RS A B /NN TS QR mT Gee
AW HBFEARPABERREA & 1, BRIE H JOKSE, — R MR
FrANTRIFR o ZERANBERREN I IR R /K o SEER A 2
(AZ1)FENET 0.035 ng HLFERFABEFREAT XK , il
(B4 )7 0.225 ng. =il 41 (C4H )% 2.25 ng, T
H 8~9 am ML 0.2 mL, % AR 2[R i [R] i AN 15 Hh JE
KANTEBRENVIR K o B H ZERAABRIREN K FH /K 35
SR HECH], B HUENEAT R B KIS AR,

#2235 d,

1.2.2 REMmEARA 536 RAECEIRREE IRt/ N
B, TR AR T NIRRT B R 45 1 em Ab T B
DNREITT, B LAY, TR A B K R TE TR 3K,
E G EP AN -80 CIALE

1.2.3 @@ DNARIR BUBR R E AR, ZIE T
i, G TR 59 ) BI R i A TCRIFER i A 500 pL
KA BRERIKAIFRE WIS J ) B RS 22 JC I EP 5
TRINJCHLE B /K 2 1000 pL, FHANEE 5L 24H DNA$ZH
TR B Ul A B HUAN TR DNA, BU1 pL 25U DNA
FHAZ R BE I 7 {0 DNA S5, IS WK Fi ke
%100 ng/uL,—20 CIEFE

1.2.4 JBA: A4 16S IDNA V6 X473 DI EL 40
DNA Jyfiitl , & 5 GC Je iy i A% 4 ) 16S rDNA V6
Xl 5 9 1 93, 51 ¥ ¥ 51 b V6-GCF:
5'-CGCCCGGGGCGCGCCCCGGGCGGGGCGGGG
GCACGGGGGCACGGGGGGAACGCGAAGAAGA
ACCTTAC-3'; V6-GCR: 5-CGGTGTGTACAAGACC
C-3'. PCR JX W {& % : 2xrTag Mix 12.5 uL, ddH,O
9.5 uL,V6-GCF,V6-GCR 45 1 L, DNA AR 1 ul, &
&F125 pul, PCRYHFEIT : 95 °C 10 min; 30 M
(95 € 305,56 °C 1 min,72 °C 1 min) ;72 °C 10 min,
P14 2% BB UK 3T

1.2.5 T B IRAS R A BiESAT SR LU
KB 7 AT AR P B S A S L K (Denaturing
Gradient Gel Glectrophoresis, DGGE), 1 i i 4 , %
Al . R 8% SR Py A IHE I (5 M Fl 40%-6006 K =
A5 P BR E , 16S rDNA V6 [X. PCR ¥ 1 7= 4 11 6 x
loading Buffer F#E4%5 ul. HEIKAME N : 1x TAE[HIR
60 °C;H ) 200 V, T LYK 10 min; F4H 1% 85 V, HEL ki
)13 h, FLIKES A, IO BE AR AR Y o, B 1%
ST RS . FH Quantity One %14 (Version 4.6.2,
BIO-RAD Laboratory, America) %} DGGE [& 3 1) 4545
B R, S) AT 0T KA OE I 5 A BIO-DAP X
4 [Parks, Canada(PHQ)and National Park, Canada]#/l
Excel, 11875 4¢ $5 %k (Shannon-Wiener diversity index,
H’ ) Fi¥ 5] BE 48 % (Pielou index, E) . it SPSS 17.0
XA LR/ NE B TR RS A T 153 5P

1.2.6 DGGER#&areh4 3% VI DGGE HLikEE I
AT 43 B B ICH EPE R, G 258 Tk hik
20 IR T 50 L JCIR 2B oK, 4 Cat i, fifl
B DNASEAHTH . 2000 r/min .0 1 min, B
TR 2 L AR, F A% A8 16S rDNA V6 X A E GC
Sl 51 ATy 3G, 514975 b V6-R: CGGTGTG-
TACAAGACCC, V6-F: AACGCGAAGAACCTTAC.
PCR JZ WA 2 [FIFT, § 3 F2FF : 95 °C 10 min, 30 /MEH
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(95 °C 30 5,54 °C 1 min,72 °C 1 min),72 °C 10 min*,
1.2.7 M R S R4 B FH DNA [RIGRF)
& oraifh % FESETE A YRHA PR v vk
J¥o FITM 5.0 B 48 e 25 S T E 2 ot
(Operational taxonomic units, OTU) X123 Jf-44i]
5 ) DNA J¥ %1 /£ NCBI |- Genbank %% #& J% i#F 17
BLAST FEX}, L) 16S rDNA J: K ¥ 51 M B K Tl 25
T 7% A Al —R 8, KB Ty m i T4
WK,

1.2.8 geit o4t FEdEH SPSS 17.0 ik T4t it

2FHT e AN]SR R R T 2208, 43 HT A 1)
W FEBCR FH Tukey K256, L) P<0.05 M 225345 Geit2#

2 R
2.1 P RAERRF YA

/RN 35 dJEIA779 , 25 HERRER 6 KT,
SEEGLH/ N B B UL, B TR BT AR A AR
oAy 12 FU/IN R AR e A sl (P 1), T IR e
IS . A4/ NI

B 1 /NRERBHIIEE

Fig.1 Changes of the mouse' tails following exposed to dexamethasone in drinking water. A:

The tail was bitten off; B: Deformed tail due to repeated infection after being bitten.

2.2 16S IDNAV6 X PCR 3545 %
AT 308 B B BRI 240 141 35 1R 4 DNA 28 2% 3
FRREE I L UK S (1 2) , 45 SE B A AR 1] LA B 24
430 bp 47t , 4 BRAL TG 5T, 2 I 4N TR DNAFS 2R

SV, AR BN E (SR, ™ Mg ARk 1
KT800 ng/uL, A] FHAERENR#1 T 16S rDNA V6 [X PCR
P,

M NC N1IN2N3N4 N5SALA2 A3 A4 A5 B1 B2B3 B4 B5 C1 C2 C3 C4C5

bp

1000
700
500
400
300
200
100

2 fEEEEDNA PCR =R KE
Fig.2 Electrophoretogram of DNA PCR products of the bacterial genome. M:
DNA Marker; NC: Negative control; A: Low dose group; B: Medium dose

group; C: High dose group.

2.3 DGGE B 57

231 RE54 /NEIEITE K 16S rDNA V6 [X DGGE
&3 WL 3, i Quantity one 470 Hr 4520 22 [a] K135 14
AR , 3T UPGAM {2 il #5 20 =2 [ AR B AR

430 bp

AR (5] 4) , FARTEIZ PRI 0725 20 ] B A2 R P A
RIFREE . ARPEARUNE B AR IR S AR AR A R 1
2l ARTIRLER AT 24, 1 405 T BAAICL T
HRbRA, TS T N AT FIBRAS , 455256
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N IIE RS AR A2 0.90 UL, T 4
B #H5 CATARIME 4y 0.88; T 2HH N 415 AL AL
49086 FIAS AL/ NI EAT AR I A A
IR S0 21 5 0 FRZH AL A 22 S AN T p L 77
50 R RS A 22 F AR

N1 N2 N3 N4 N5 A1A2A3A4 A5B1 B2B3 B4B5C1C2C3C4C5

PEEEEEE PR L LY

B3 &AMFEREE 16srDNA K DGGE Eif
Fig.3 DGGE graph of 16srDNA of the intestinal flora in each
group of mice.
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Fig.4 Dendrogram of the intestinal flora in each group of mice.

232 A HH K DGGE K3 #E4T & i 43 2 B
(Principal component analysis, PCA) , {RFE454H /)N R
— TR AR PCAE (F5) . X Akbrkhk
IR —FE RS PCL(56.85%) , Y fili#/REE — 35 PC2
(13.71%) 455 LA E 73 AR o oTiiloR . &4l
RS A T AT TR R DX, R A 2 A T
P —E 25

2.3.3 AEAPE 54 7EDGGE g (K]3) , B—JkiE
Bk 1 HU/INE AT #BAY 16S rDNA V6 [X &3 , 45— 4%ifF
B L RPZHTE ) 16S rDNA V6 [X, F—k il i S AL
1 Al Wy N BT AR AN, SR B H 2 i
FEARYEFISIEZ ; S 2 /b, JkiE h S A A—

0.4

= Control
W Low-dose
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3
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Fig.5 PCA gram of DGGE graph of the intestinal flora.

B, TR G BEANR], SR AT T 5 DNA TEAS
[, o DNA &2 1) 5 M ss AR T
FER AN B 5 AR RN B I A7 A 2y, R
A LG AR TR NS, 25 5 05 R O A R AT 2 TR
J5. MIEIE AT UL, X6 B NS 2l 4 KA ) o B
(R Z&T R F ANTRS B AR 2R o

2.3.4 AR SN FE R AR 2R
bRz —, St it 2 , R TR = & BEROR iS22 ;
FARTEEU W T R AR R SEGE AR 1L Y50
FEECR S T AR RIS SRR MR LTI,
AL 5 IR AR LU AR & B SRR R i (P<
0.05) , BZH I C 4= 53 B A A HR AR LU X FRZH il 253
J(P<0.01), £55LHG4H 50T IRLH IS ST R BOC I .22
5(P>0.05), FEHASZIGZH 5% R 4B ARSI
P 225 AR BRI SRR AR & AR L

R 1 DGGEEEFEB SHIENHT
Tab.1 Diversity analysis of flora based on DGGE graph (1=5,

Mean+SD)

Group H' S E

N 3.65+0.01096 14.41+£1.517 0.98+0.004
A 3.74+0.0006368* 15.61+0.548* 0.98+0.003
B 3.80+0.01153** 16.43+1.095** 0.99+0.003
C 3.84+0.00831** 16.82+0.548** 0.99+0.002

N: Negative control; A: Low dose group; B: Medium dose group; C:
High dose group. *P<0.05, **P<0.01 ws control group. S: Species
richness; H': Shannon-Wiener diversity index; E: Pielou index.

2.4 16S rDNA V6 X 57 5 #7

2.4.1 BEES>H oA DGGE KRS 5
eI, FH Blast T H. 5 GenBank £ 4k 2 th B2 7
GNHEAT XS, R L7 P Ja , Horh A T E 1570 225
PRI 20, % BREEL A ZUAT DR I AT, v e L )
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SCHZH FUAT BB A A BRI 2K , 200 B RS B bR PO 2 R
(£2).

R2 RBEHEFIILLIER

Tab.2 Sequence alignment results of the dominant bands

Band properties Bacterial genus Max ident (%)

Lactobacillus 99
Unique bands
Shigella 97
Common bands Odoribacter 97
Helicobacter 99
Oscillibacter 99
Bacteroides 99
Enterobacter 98
Desulfovibrio 99
Lachnospira 99
Ruminococcus 97
Roseburia 97
Uncultured bacterium 98
Blautia 97
Alistipes 97
Mucispirillum 98
Defluviicoccus 98
Rikenella 97
100%
90%
80%
70%
60%
50% -
40%
30%
20% ]
10%
0% L—
N A B

B 6 B/ NFIFER AL

2.4.2 HARLEM M 2SU/ N L (] 6) R
ARSI /INRURT R AT LA B IR E R & A7 55 7 W B
o BT DA R R VR A D i o I AT 1 [ A TR,
SIS AL ST IR L LA B E I R BT iR
3R 22.6%F1 28% , HR A A 5 A g ST TR
FBHBZE R 5 1T S04 B 2H L C 2H 0] LA b VR e 1
JE TG LR 22 , 4 5h 32. 7% 34.1% , Hak B2 iE
R AT 57 75 W0 D R IR o X B e AR A F LT
PR 1.2%, T e R R B R B R A i)
0.5%7F10.7%. 45 FERWI/ IR B ARl 28K
PARERRENIZK S | 01 S B AR RS RPN L & A=
T—ERME,

3 itig

HBFERAN BN B R e ke , T
W R A KR, Ak, FNANE R RIE R
S BEBE T B K A7 A R R TR
5, Hp R SRR N TS e R T
7~450 ng/L 2 [a]“%, &R MEIESEINEEEAE /NS H oK
#2205 mL, Bt AT A H — I PERERR 75 0035,
0.225.2.25 ng HbFEARFABERR EA R R AR BSUAG .
e H ZEKAA TS G /K IEK , 3853 Balb/c /NSRRI
SRAKAAR L FEARAN T Y /N A K & 7 S T
PRI o

Lactobacillus
Shigella
Enterobacter
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= Oscillibacter
w Rikenella
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® Uncultured bacterium
® Ruminococcus
® Alistipes
= Mucispirillum
= Helicobacter
m Blautia
. m | achnospira

Fig.6 Proportion of the intestinal flora in each group of mice. N: Negative control; A:
Low dose group; B: Medium dose group; C: High dose group.
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