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Effects of Bifidobacterium Combined with L-carnitine on Intestinal Flora of Dysbacteriosis Diarrhea Model
Rats

WANG Chongjuan', ZHOU Jinyan’, WANG Chongjing’, LIANG Yueqin', ZHU Yudan’, WANG Xingxing',
LI Zhongkun' (1. Dept. of Pharmacy, the Affiliated Yan’ an Hospital of Kunming Medical University, Kunming
650051, China; 2. Dept. of Pediatrics, the Affiliated Yan’ an Hospital of Kunming Medical University,
Kunming 650051, China; 3. School of Pharmacy, Yunnan Xinxing Vocational College, Kunming 650501,
China)

ABSTRACT OBIJECTIVE: To study the effects of Bifidobacterium combined with L-carnitine on intestinal flora of dysbacteriosis
diarrhea model rats. METHODS: Totally 30 SD rats were randomly divided into blank control group, model group, probiotics
group (Bifidobacterium triple viable enteric coated capsules 70 mg/mL), L-carnitine group (L-carnitine injection 50 mg/mL) and
L-carnitine + probiotics group (L-carnitine injection 50 mg/mL + Bifidobacterium triple viable enteric coated capsules 70 mg/mL).
Except for blank control group, the rats in other groups were given 50 mg/mL clindamycin phosphate intragastrically (2 mL/rat,
once a day, for 4 consecutive days) to establish the model of dysbacteriosis diarrhea. On the 5th day of the experiment, the rats in
administration groups were given corresponding drugs intragastrically, blank control group and model group were given equal
volume of normal saline intragastrically; with the dosage volume of 1 mL/rat, once a day, for consecutive 7 days. The general
situation of rats in each group was observed during the experiment. The feces of normal control group and model group at the end
of the modeling and the feces of the rats in administration group after the last administration were collected for genomic DNA
extraction, polymerase chain reaction amplification, library construction and high-throughput sequencing. After processing, the
effective data were analyzed by operational taxonomic unitsclustering and species annotation, as well as Alpha and Beta diversity of
intestinal flora. RESULTS: At the end of the modeling,
compared with blank control group, grade 1 feces and grade 2
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feces were found in model group. The diversity and richness
of intestinal flora, the ratio of Firmicutes/Bacteroidetes and
the abundance of probiotics such as Lactobacillus,
Bifidobacterium and Ackermann were significantly decreased

(P<<0.05) , while the abundance of pathogenic bacteria such
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as Enterococcus was significantly increased (P<<0.05). At the end of the recovery period, compared with model group, the

activity, fecal morphology and color of rats in probiotics group, L-carnitine group and L-carnitine+ probiotics group returned to

normal, and the diversity and richness of intestinal flora had no significant difference (P>0.05). However, the abundance of

Lactobacillus in intestinal tract was increased to a certain extent, and the abundance of Ackermann in intestinal tract of rats in
L-carnitine + probiotics group was significantly increased (P<<0.05). CONCLUSIONS: Although Bifidobacterium combined with
L-carnitine have no significant effect on improving the diversity and richness of intestinal flora in dysbacteriosis diarrhea model

rats, it could increase the abundance of probiotics to a certain extent.

KEYWORDS Intestinal flora; Probiotics; L-carnitine; Bifidobacterium; High-throughput sequencing; Diversity
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Fig 1 Results of DNA sequencing quality evaluation and Alpha diversity analysis of intestinal flora in fecal samples of

rats during modeling period
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Fig 2 Results of beta diversity analysis of intestinal flora of rats in 2 groups during modeling period
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Fig 4 Results of DNA sequencing quality evaluation and Alpha diversity analysis of intestinal flora in fecal sam-
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Tab 3 Statistical results of Alpha diversity indexes of
intestinal flora of rats in each group during re-
covery period(x£s,n=6)

415 Shannon 4L Chaol 445 ACEfH Goods coverage
AR 4631047 52555515815 485.69+61.55 1.000.00
il 4584037 403.16 £51.05° 4020544354 100000
Hk 4374027 40291 +4174° 4090514226 1.00+0.00
VR ALEN 4284023 3504222795 3546512780 1.00£0.00
ERRITHEERA 3914055 3863523760 386.33+36.74"" 1.000.00

TE 528 P BT L 48, © P<<0.05, ** P<<0.01; SRR 4 L 4
#P<0.01

Note: vs. blank control group, *P<<0.05, * * P<<0.01; vs. model
group, “P<<0.01

3.24 WEMKBIGIE RS IR 0]
Kb as X IR BRI S5 AR A A RIRTTA M
AR TT 55 A T 4K BUAY F/B HL AR 1) M 0.58 ,0.39
0.45.0.28.,0.30; 575 X HR 4 Ho s, AR 21 K Rl i vh
JEERE DR ] JCRE TR TR 3 B 1 B 2 BRI (P<<0.05) , e 2
BT B2 5 (P<0.05) ; SRR R, 254 6
2R B F/B LB S 25 T A B T T A S AR IRV T4
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(P<<0.05), TEJE/KF L, 525 (R RRAE s, AU ZH K
B 38 P AOUFT T i Y = 2 T (P<<0.05) |, Bl b
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Fig5 Results of beta diversity analysis of intestinal flora of rats in each group during recovery period
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Note: vs. blank control group, *P<<0.05; vs. model group, “P<<0.05
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Tab 4 Results of structural composition analysis of intestinal flora (top 10 in the list of abundance) of rats in each
group during recovery period(xts,n=6, %)

S L3639 IR fiRg kil EFRITA KRBT+ R4

I WFFE ] (Bacteroidetes) 49041920 52.94+597 61.96+9.55 69.90+3.46° 5330£13.03
JEBEFAT ] (Firmicutes) 28624961 20.65£3.10° 27914874 1982442 15854451
AT ] (Verrucomicrobia) 1900+ 1442 20,04 +8.06 6.90£493 5T4L411° 4541713
JEAiT ] (Proteobacteria) 260£1.03 469£187° 2974 170° 421117 29340847
KBRS 0274022 0.01£0.01° 0.01£001 001001 0.00+0.00
TERTET ] (Actinobacteria) 025+0.12 0.16+0.11 0.16+0.08 028+022 041051
JEET ) Tenericutes) 0.12£0.10 001£001° 0.02£001 0.01£001 0.02+0.02
SHEMRT ] (Spirochaetes) 0.07£0.04 0.02£0.03 0.06:+0.09 0.02£0.03 0.04£0.04
I AT ] (Buryarchacota) 001003 001+001 0.00+0.00 0.00+0.00 0.00+0.00
Rokubacteria 0.000.00 0.000.00 0.00£0.00 0.000.00 0.000.00
ity 0.01£0.01 1474001 0.01£0.02 0.00£0.00 0.01£0.00

] PR (Bacteroides) 2576£5.12 539416717 $01£12.16 57294249° 46841077
T 5.5 (G R ( Akkermansia) 19.00 546 11.04£559° 6.90493 5745411 24521713
Fa 4 1 Ruminococcaceae 4081363 1.64+0.34 3264323 1914087 139£0.55
FUFER (Lactobacillus) 1.94+1.54 031£045° 1.16+0.87 0434021 0.62£0.58
FE[CHF ] (Dubosiella) 1584328 0.06+0.08 0.140.15 0.02£001 0.06£0.13
FAEHEH R (Parasutterella) 112085 091£0.34 151076 1494090 1014028
RIHTHR (Parabacteroides) 0.98£039 2.19+1.46 1394041 289£163 1711098
F B (Phascolarctobacterium) 0.96£036 1.97+1.00 195+153 226087 1.60£0.77
Hioi A5 (Blautia) 038+041 048£0.18 0974049 040£0.20 1084163
K209 Lachnospiraceae 030020 0341033 0521041 100+ 115 028%0.09
i 45904543 3131153 39.19+11.12 2657£370° 201316.11°

s X BRZE LA, * P<<0.05; SR [As ,"P<<0.05
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