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Effect of Lactobacilus plantarum P9 on the Intestinal Flora of Mice Treated with Ceftriaxone Sodium
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Abstract: The purpose of the experiment was to explore the effect of Lactobacilus plantarum P9 on the intestinal
flora of mice treated with ceftriaxone sodium. The experiment modeled the intestinal flora imbalance in mice af-
ter antibiotic treatment and then administered different doses of Lactobacillus plantarum P9 powder. The levels
of inflammatory cytokines in the serum were analyzed using enzyme-linked immunosorbent assays. The antioxi—
dant index in the liver and small intestine were identified using visible spectrophotometry. Bacterial counting
and 16S rDNA high—throughput sequencing investigated any changes in the intestinal flora of the mice. The re—
sults revealed Lactobacillus plantarum P9 can reduce the inflammatory responses to antibiotics and suppress the
oxidative stress in organs. Flora counts revealed Lactobacillus plantarum P9 could increase the number of Bifi—
dobacteria and Lactobacillus ,limiting the decrease caused by antibiotic use. The 16S rDNA sequencing showed
an increase in the abundance of antibiotic —resistant bacteria in the antibiotic treated mice intestines,adding
Lactobacillus plantarum P9 reduced the prevalence of drug—resistant bacteria. In summary, Lactobacillus plan—

tarum P9 effectively regulates mice intestinal flora.
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PR RARAC I TRE IS, BAT By FIE ST S AEPE
i TR 5 G AE , LA R Y S R A2
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60 HU/INEUTE SPF R 8l 5 36 2 3 oy PR R — ]
TLEE A 18 °C~22 °C YR JEH 45%~60% , H F AR & ik
Ko 1 G BRI 48 H/NR, B /RS 0.2 mL 3k
LR AR (200 mg/mL), 1 WR/d, ¥ELE S d, @ESr /N IE
PR RF R PR AR, SRS HE X 48 HU/NRBEDL /N 4 41,
B 12 H L, BB RL A FUIG P e 3 AR AL,
L. plantarum P9 FCJ7 #E 17 7] 24 2x10° CFU/60 kg,
AR S2 55 R FH AR RG0S0 T 0k A S AR 7 5
)5 4% .10 fi5 30 5 3 A2, RG24 (L
plantarum P9 1x10° CFU/kg) SR (L. plantarum P9
2x10° CFU/kg) 520 (L. plantarum P9 6x10° CFU/kg)
TEE A 25 R S R 1 AR BRER K 22 23 ds
3 R[] — Bsf [ /N U, IR S/ BRIR S R
LA
132 FEALRE
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U FUNEARR S & AR R NB A 2L, DL 1:9
B LU EBERK, v 209K, FT 4°C.4000 min
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PUAMAERRINE . PUAIERR S T-SOD MDA .GSHEA
Fe GSH-Pxo I J7 A BN 120 & i B 7
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1.3.7 il SRR W) D

FHPTAE ZR 38 N BU 3 R ISR, 7 il R AR
/NG T 321 W (L. plantarum P9 TRy )T LA S I I —
W& T3R5 W OB BEZE M, X 250 (9 i Bk
W AT B SUSOAFT  FUAF A AR T AT
o FEMAE SRR B 2 G 1 W T, 23 il e T
MR EREREFERE T, T (36+1) C T HEFE. MEREHES
RIA-4h 5 - L R RS R AR TP B SR 48 h, T I
TEP LSS IR R IR A G 5% 24 h, BUBAT 1R 7 BUEL
FFRERE R SR I TP IR ARG 5 48 h, FLAT R HFLAT R
WPV SR AR 48 h, PR BT AR
PRI R SR SRR I 24 b TR 3 Y
TR (cfulg) , FHIBOWBCEA T
1.3.8  JHIETAREL M 165 rDNA w5l BT

MBS, WA/ B Jo T i 258, R
7 b e = W R Ak B e R R BN
(cetyltrimethylammonium bromide/sodium dodecyl sul-
fate , CTAB/SDS )JA & HUREAS F i A= 1) DNA , Kl v J5
KAl I, ISR KR DNA BBl 1 ng/plL, i FH 45
5519 515F (5°-CCTAYGGGRBGCASCAG-37) Fll
806R (3'~GGACTACNNGGGTATCTAAT-5") Xt 4f B
16S tRNA 1) V3~V4 X7 PCR U4, 7=¥H] 2%3%
NG EEE UEA T HLIRASIN , PR Qiagen 377 & 4ifb . i H
TruSeqeDNAper T il il #5125 & 28 e 1y SCE ,
Qubit@2.0 ZOETHFIZHERAE Y /3BT 2100 R GEVEAL
IR E:, 7 Mlumina NovaSeq 1~ 55 FXF SO HEAT IR
iU F o 0 SR R B s 2 DF 4 i S AR B A R
TEA WO YR R FERE 54T OTUs (operational taxonomic
units ) REFNYI RN RE S AL A, R4 T K56 45 2R
AR TRV 4 R 22 SRR AE
1.4 Hdarbrab i
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Fig.1 Effect of L. plantarum P9 on body weight and food intake level of mice(n=12)
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Table 1 Effect of L. plantarum P9 on organ coefficient in mice(n=12)

sl

i pe!

55 70 e 4

0.004 9+0.000 5
0.039 9+0.002 8
0.003 0+0.000 3
0.005 1+0.000 8
0.013 9+0.000 8
0.001 8+0.000 4

0.005 2+0.000 6
0.040 3+0.003 3
0.003 5+0.000 6
0.005 3+0.001 0
0.014 3+0.001 4
0.001 4+0.000 3

0.005 0£0.000 5
0.039 0+0.003 9
0.005 7+0.007 8
0.005 4+0.000 6
0.013 9+0.001 2
0.001 4+0.000 5

Ik Xt HE 2 FRIZA

Lo E 0.004 9+0.000 3 0.005 120.000 7
JHFIE 0.039 3+0.002 9 0.040 6+0.004 1
L 0.003 2+0.000 4 0.003 2+0.000 3
i 0.005 7+0.000 6 0.005 3+0.000 8
Bk 0.014 80.001 0 0.014 5£0.002 0
Jig Fi 0.001 4+0.000 4 0.001 6+0.000 4
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Fig.2 Effect of L. plantarum P9 on length and weight of intestine in mice (n=12)
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IL-1B8 IL-2 . IL-6 TNF-a fEHLIAHE WA 45 K 7 11—

x2

18 H TG AL E A i ™= A= 5 TL-2 FR T 4 Bh 4R ™= A=, X
PR T AR 5 TL-6 2 22 Fh ik L 40 i sl AR ik 12
YA A s TNF—ou S FH BRLA% - F AR A ™ A2 3X 4 Ff
R AR 5 A L PR 0, KT 8 T AR B I AL 1 4
AHEEME . MTE RN 8 5E 2 4 B 40
FNE, BB A A, BT AAS RS g il o T 4%
EH/INBX 4 FhRAED 15 Ak, a5 R K2

NER I 37 R AEE B F K

Table 2 The level of inflammatory factor in mice serum

215 IL-1B/(pg/mL) IL-2/(pg/mL) IL-6/(pg/mL) TNF-a/(pg/mL)
Xif HEZH 18.60+0.83 55.472.80 21.47+2.96 28.58+1.22
R 66.82+5.75" 73.95+0.99% 28.82+4.91% 35.95+2.59%

G20 61.01x1.11 60.18+3.48™ 16.42+2.15" 29.20+1.49™
R 42.07+3.26" 54.17+4.37" 15.17+2.40" 24.14+1.81"
fR Rl 2H 32.22+1.70" 42.81+2.75" 13.94+1.23" 22.51+1.41"

e s FEm SRR AR LA W L3525 5, P<0.01 5 ## 2570 5% IRAFLAR LA i 35 2% 5+, P<0.01

FH R 2 AT, ST R A L, BRI A9 TL-18 1L
2 1L-6 J TNF-o 755l 8 35 T 5 (P<0.01) ; AU ZH
AREE G 8 3 AR Y TL-2 106 TNF-a 75 2
e dnb 25 B I (P<0.01) , H 7] 2 2 i o 391 1 1Y) TL-18

AR AR (P<0.01) , UERAHE B Sk A6 A8 4 5 3
N R ™ A B I P S SN, 17T L. plantarum P9 [
DA /I8 B P K 78 R B 18 ) AR E BV, R ) 2
i A A CR TN 2
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Al
PUA R AL R e e — A S 2R T 58 35 A R 1A,
/N TE AR VRN, 2RISR P 1
SOD J2—Ff) 2 AFAE T A MIHUA R BT A AL 4w il , fiE
e A S B 8 1B A A o A SR AR, T
A U R ALY RE SRR, MDA J2 48 il FE el
AT L i R A AR, SR e TR
9 2o S AR P, iy B s LR ) BT S
J1Bs . GSH 2R N HZ A R, 25 Z /YA

A it B, WP A A L DNA 185 4 s 55 12 L K 4
MUK TE A4k PR T AE 2 R AR g B B E B S,
K1 GSH i 25 BN, S I 5 0 S s R 40
IIfE. GSH-Px f&—Fhit S 1k o3 it g , HAE T2 M
BRAILA = A i AL S ALt Ak, B AR
ORI REIRD, AN E IR S 5 205 5 7% 5 i)
B A R R A BAE A A . AR S
DU 1) 45 20 /0N BRUTF D i 38 20 20 MDA \GSH &5 &t il
T-SOD .GSH-Px 7 PE#nZ 3,

H 3% 3 AT, SXTHRALAE L, TR ZH /)N BRUHE

£33 EWIATE P XNRAFREF/ NG AL IEIREI R0

Table 3 Effect of L. plantarum P9 on antioxidant index in mice’s liver and intestine

T-SOD/(U/mg prot)

MDA/(nmol/ml.)

BN

S /N JHFAE N7
it R 177.78+28.94 154.63£32.15 1.65+0.45 1.6720.55
HEIAIZH 125.47+37.71% 100.06+26.06* 2.74£0.78% 2.58+0.92°
IR 129.92+44.77 135.38+20.96 2.67+0.94 2.17£0.64
rpo) 2 149.58+31.84 143.79+33.98 1.93+0.86 1.76+0.65"
ke 212.83+30.17" 152.82+36.85" 1.61+0.45" 1.71+0.63"
sk GSH/(mg/g prot) GSH-Px/(U/mg prot)
JHHE N7 JFE N7
Xif HEZH 4.62+1.75 19.53+1.80 20.34+3.86 25.07+2.98
FIIZH 3.33+1.09* 13.95+0.87" 14.69+2.21% 16.38+4.20*
iR 3.530.86 16.36+2.90 17.13+5.38 18.99+4.20
Lk 4.64+1.88" 18.41£3.99" 18.19+4.77 21.002.10°
e 2H 5.52+1.57" 25.24+3.32" 25.16+3.76™ 28.43+2.44"

T R R SRR LA B R 3 2557, P<0.01, * FoR SR A FL A B35 255, P<0.05; ## KR 50T BRALAH HL A B R 35 25 5%, P<0.01,# 7R

L5t BRI AT 3 25 57, P<0.05.

GSH 1 . FF#{ (P<0.05), il T-SOD .GSH-Px i P
e 3 FR#E(P<0.01) , MDA & &% 3% ETH(P<0.01),
Gt L. plantarum P9 HEE RN BB, NEAFEP &
BLEAY FOK-A TR, SEIRIAIAR LE , ) i 4
() GSH & f& Fll T-SOD .GSH-Px Jif PEH # B 2 | T
(P<0.01), MDA 7 il i 2 T B (P<0.01) A AL i 1
GSH & it Al GSH-Px I P AH X Xof B 4 Bl b 25 R A1
(P<0.01),MDA &% EF- (P<0.05),T-SOD {if %
35 TRE(P<0.05) o SALRIZE A LL , A5 20 A v 39 o
/N IE MDA 7 W3 R (P<0.05), (il
GSH-Px 1l VA B 3 T+ (P<0.01),T-SOD {5k i 3
FHE (P<0.05), GSH 5 =4l i & T+ (P<0.01) . Hr kAl
UL, HE A0 i AA B S /N BURE RN 1 S 48U AL g
EIUREFR LR T RS, 10 L. plantarum P9 BEfHiHT
A ALTEARIKIE X BRAT K-, B L. plantarum P9 Xf
Sk A6 A BN BRI IR N i (8 S8 AR N 0K SE A
JEHEE

2.6 AEWIFLATIR PO X/ /NI S B 5

SN/ 2 W BOw ) i 48 HE B2 )5,
RNl 3 Fs .

&L 3 W], 252/ BRI Y B S5 M S B A %
Bt B T K R R RO W] 2
AR GBI B . R L AT RS R
FEI R FDIR M, A 2 IR T T LR
EHEHTE W] UL, LA 4RI 2SR HESI R, oK WL
BANE . ULBABTAE R A L. plantarum P9 FIAXF /N /)N
It A I ks
2.7 FEHWFLATE PO X/ B R g 3l 13 ) Y
20

J R AT TE U B LR A B A e
RS IE NN W)l 38 1 1 TR, e — et
THISRERS . ALIARIE T L. plantarum P9 X 3k
FEL AN /N U TP 5 b DL BRI B S, 45
RILE 4.
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Fig.3 Morphological observation of intestine section of mice (200x )
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