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Abstract: Objective: To explore the effect of a probiotic compound preparation composed of Bifidobacterium longum
BB536 and Bifidobacterium lactis HNO19 on dysbiosis of murine gut microbiota induced by ceftriaxone sodium. Methods:
Ceftriaxone sodium (2 mg/g) was given to mice for 5 days to construct intestinal flora dysbiosis model mice and then they
were randomly divided into model group, low-dose (2x10° CFU/g), medium-dose (4x10° CFU/g) and high-dose (1.2x
10° CFU/g) groups of probiotic compound preparations. In addition, normal mice were set as the control group. From the
6th day, each dose group was administered with the corresponding dose of probiotic compound preparation, the control
group and model group were administered with equal volume of normal saline for 30 days. After the gavage, the mice feces
were collected to count the intestinal flora and 16S rDNA high-throughput sequencing was performed to analyze the
diversity and structure of the flora. The levels of IL-2, IL-6, IL-15 and TNF-a in serum were measured. The contents of
MDA, T-SOD, GSH and GSH-PX in the jejunum and liver were measured. Results: After administration of ceftriaxone
sodium, the levels of IL-2, IL-6, IL-1§8 and TNF-a in serum showed an upward trend, the level of MDA in the jejunum
increased significantly (P<0.05) and the level of T-SOD decreased significantly (P<0.05). After the intervention of high-
dose probiotic compound preparation, the levels of IL-6 and IL-1/ were significantly decreased (P<0.05), the levels of IL-2
and TNF-a were significantly decreased (P<0.01). In addition, the levels of MDA in the jejunum and liver were
significantly decreased, the level of T-SOD was significantly increased (P<0.05), the level of GSH-PX was significantly
increased (P<0.01) and the level of GSH in the jejunum was significantly increased (P<0.01). In terms of intestinal
microbes, the number of Enterococci and Enterobacteria in the feces decreased, while the number of Lactobacilli and
Bifidobacteria increased when the probiotic compound preparation was administered after antibiotic injury compared with
that before the probiotic compound preparation was administered. The results of microbial diversity analysis showed that
the microbial richness of each dose group was restored compared with the model group, and the predicted intestinal
function of the middle-dose and high-dose groups was closer to that of the control group. Conclusion: The probiotic
compound preparation can promote the production of antioxidants, reduce the level of cytokines, promote the reproduction
of beneficial bacteria, increase the abundance of intestinal flora and improve the intestinal flora imbalance caused by
ceftriaxone sodium.
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LB MU A0 i A 2R 2(IL-2) L P &R
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Fig.1 Effect of probiotic preparation on food intake (A) and
body weight (B) of mice
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HiER 1 AT LA, BRI A DA R 2557 b 21 -5 0 IR ZH AR
Le, dRiE Ay 5 E o 3 22 7 (P>0.05), FRINGEH
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Table 1 Coefficients of various organs in mice (mg/g, x+s, n=12)
AR B XA (i S R 35715 2 WG a1 = I =P e
TN 5.74+0.77 6.07+£0.67 5.93+£0.93 6.25+0.95 5.53+0.63

Jiis 44944279 45.71£2.85 43.08+1.72 43.6+2.07 44.94+4.09
iz 3214044 3.32+0.53 3.53£0.98 3.24+030 3.3+0.30
it 5914044 6.09+0.71 5.94+1.13 5.79+0.23 5.78+0.57
(=3 15.08+1.22 15.55+0.92 14.42+1.12 15.08+0.72 14.90+0.92
MR 1354052 1.36£0.49 1.20+0.47 1.73+0.53 1.50+0.64

2.3 A EE A HIFIXT /R M E S ZHAaE F RS20
KA TE R BH, 53 25 A BRI T 0T LAY i il
DRLHE SF- 17, AR 32F g 38 At SR A1, iR — 2 Bt R R
J322 231 L2 IL-6. IL-18. TNF-a & 517880 %
FEVIAE R AN T, AR SEARE R W P EEEE R
REAT BP0, fHEE 2 nl I, LRI 556 A AR L TL-
2 KR 4 2 4 5 (P<0.01), IL-6 F1 TNF-a 7K i
EPEE (P<0.05) . HEHE i E A GRS, G
SRR AR L, TL-2 7K i 2 R (P<0.05) 5 57 &
ZH SBIFILH AR L, IL-2. TNF-o. IL-6 7K i 35 [ A%
(P<0.05); =150 4 ST ZH AH L, TL-6 F11 IL-18 7K
S B REAR (P<0.05) , IL-2 7K SF-F1 TNF-a 7K 4% i
ERRR(P<0.01), _LiRgEEERIH, BEE S gl A 40
{fi IL-2. TNF-a. IL-18. IL-6 7K -3, (HEE 25 A
A WIS Bl R A T, 16BH 25 2R PR R A IR
T bt RE EAIRAE, MR HJOREA & E 2 .
F 2 /NFULTE AP A AN R B B i (s, n=12)

Table 2 The content of each cytokine in mouse serum (s, n=12)

A% IL-2(pgmL) TL-6(pg/mL) IL-18(pg/mL) TNF-a(pg/mL)

MHRZH 40.1448.43  10.28+1.30  46.05+1.23 28.54+3.50
BERIZH 62.03+6.60% 12.50+0.60°  48.38+1.10 34.08+4.30"
fRFRIEE 53.53+5.84° 11.88+0.65  45.69+0.97 29.94+3.37
L] 44.97+7.83°  10.25£0.86°  45.15+0.14 24.02+3.23"
R 27454234 10.10£0.56°  42.84+0.12°  16.91+1.56™

TE: *: SRR L P<0.05; **: SRV LLP<0.01; #: 5%t HRZHAA L
P<0.05; ##: 5% I LP<0.01; K3,
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ZEI R 3 AT, FEAS M, AR 5 RE 2 AR
H, MDA 7K B 253275 (P<0.05), T-SOD /K- i 2%
BFAIG (P<0.05 ) 5 IR dk 2H S ASE U 2H A6 Eb, MDA 7K
Y 5 25 REAIG (P<0.01),, GSH-PX /K - 1 35 32 &5 (P<
0.05); HFI S 40 A= 7 4] ST RIZH AR Eb, MDA 7K
S B 3 IR (P<0.01) , GSH /K - 2 35 32 75 (P<
0.05), GSH-PX 7K i 3 3 i (P<0.01), I H i 57]
Hr2H T-SOD /K - 5 455 Y 2H A Fe th i 35 42 & (P<
0.05) . FEHTHEA, F e 21 R s 59 e 2H S5 AR R0 20 AH
Lk, T-SOD 7K & & $  (P<0.05), GSH-PX /K i
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Table 3 Antioxidant indexes in the jejunum and liver of mice

iz 215 %= (n=6) FFIE(n=12)
popliskiEl 0.890.20 1.80+0.41

AL 1.20+0.33" 2.07+0.53

MDA (nmol/mg-prot) K4l  0.80+0.31" 1.53+0.15
PREA 0.65+0.20" 1.4740.34

FREE 0.64+0.069™ 1.38+0.16"

X HEZH 96.79+23.05 97.54+6.05

iR 67.80+26.81" 96.31+4.04

T-SOD(U/mg-prot) G2 82.21421.64  103.40+6.33
R 9124421.17  105.04+3.267

EHIEAE 101.03£23.40°  106.22+2.62°

X R 22.81£6.07 2.99:+0.86

A2 22.80+8.04 2.80+1.04
GSH(mgGSH/mg-prot)  flflH4  32.10+12.46 2.41+0.86
R4 36.94+4.547 2.67+0.90

EFEA] 44.70+8.80™ 3.53+0.98

paiicEi:] 29.61%8.75 18.85+7.16

HERIZH 26.53+12.20 17.96:+4.22

GSH-PX(U/mg-prot) G4l 57.78+12.31° 18.99+6.88
R4 62.28+3.94™ 21.85+8.23°

FERIEA 69.89+0.28"  28.95+7.20"
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