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Abstract:

Wanwei®

[Background] Hexavalent chromium [Cr(VI)] exposure can cause structural disruption of intestinal
flora and functional impairment. Vitamin C (VC) is one of the essential micronutrients, which
plays an important role in promoting the growth of intestinal probiotics, improving the intestinal
barrier, and maintaining the homeostasis of intestinal flora. However, the regulatory effect of VC
on the intestinal flora disorders caused by Cr(VI) exposure remains to be investigated.
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To investigate the effect of VC on intestinal flora disruption in mice due to Cr(VI) exposure.

Thirty-two SPF-grade C57BL/6 mice were acclimatized and fed for 3 d and randomly divided into control (Con), VC, potassium
dichromate [K,Cr,0,, Cr(VI)], and VC+K,Cr,0, [VC+Cr(VI)] groups. At 8:00 a.m. on day 4, the Con group (double-distilled water given by
gavage and injected intraperitoneally), the VC group (VC given by gavage and double-distilled water injected intraperitoneally), the Cr(VI)
group (double-distilled water given by gavage and K,Cr,0, solution injected intraperitoneally), and the VC+Cr(VI) group (VC given by gavage
and K,Cr,0, solution injected intraperitoneally) were treated. The dose of VC was 200 mg-kg ™", and the dose of K,Cr,0, was 1.25 mg-kg ™.
The mice were treated for 45 consecutive days and then executed, the contents of the colon were sampled in sterile freezing tubes, and
three replicates were collected from each group. After labeling, the samples were immediately put into liquid nitrogen for rapid freezing.
After all the samples were collected, they were transferred to a -80 °C ultra-low temperature refrigerator for storage. Samples of colon
contents were analyzed for intestinal flora structure by high-throughput sequencing and bioinformatics software.

The Cr(VI) exposure resulted in reduced body weight gain values in mice compared to the Con group. Pathological changes oc-
curred in the ileal tissue of mice, with significant inflammatory cell infiltration in the Cr(VI) group and reduced inflammatory cell infiltration
in the VC+Cr(VI) group. The number of operational taxonomic units (OTUs) of intestinal flora was altered in the Cr(VI) group of mice. In
the a diversity analysis, the mean Sobs index in the Cr(VI) group was 240.333+67.796, the Chao index was 258.173+64.813, and the Ace
index was 259.481+66.891, which were significantly lower than those in the Con group (P < 0.05), the PD whole tree index in the Cr(VI)
group was 27.863+2.399, which was significantly higher than that in the Con group (P < 0.05), and the VC intervention significantly reversed
the changes of the above indexes due to Cr(VI) exposure (P<0.05). In the B diversity analysis, the principal coordinates analysis (PCoA)
results showed a significant separation between the Cr(VI) group and the Con group, and after the VC intervention, there was a retraction
of the separation trend and the difference was reduced. The multi-sample similarity dendrogram results showed that the control and the
VC groups clustered together first, then with the VC+Cr(VI) group, and finally with the Cr(VI) group. The abundances of Bacteroidetes,
Saccharibacteria, and Tenericutes in the intestine of mice in the Cr(VI) group were decreased, and the abundance of Firmicutes was in-
creased; the abundances of Lactobacillus, Alistipes, Bacteroides, and Ruminiclostridium were also increased. Included among these, Bac-
teroides showed a significantly higher abundance compared to the control mice (P < 0.05). Changes in the abundances of phyla and genera
of the above mentioned gut microorganisms were reversed after the VC intervention.

Cr(VI1) exposure can lead to intestinal damage and disorganization of the intestinal flora structure in mice, while VCintervention
can ameliorate the above changes to a certain extent and normalize the intestinal flora structure.

vitamin C; hexavalent chromium; intestinal flora; diversity; relative abundance; high-throughput sequencing
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Figure 3 Effects of VC on OTUs of intestinal flora in Cr(VI)-exposed
mice
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Table 1 a diversity indexes of intestinal microorganisms of mice in each group

285 Sobs Chao Ace Shannon Simpson PD whole tree
Con 314.33345.508 341.069+7.324 334.75645.041 3.93040.117 0.056+0.008 22.644+0.053
vC 315.000£9.000 322.35249.255 323.642£12.075 4.099+0.049 0.041£0.001 22.646+1.066
cr(vi) 240.33367.796 258.173+64.813" 259.481+66.891" 3.618£0.685 0.071£0.043 27.836%2.399"
VC+Cr(VI) 346.333+23.714" 370.576+26.666" 367.008+21.662" 3.950+0.347 0.051+0.023 24.506+1.428"
F 4,610 5.379 4.768 0.810 0.782 8.048
P 0.037 0.025 0.034 0.523 0.536 0.008
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Figure 4 Principal coordinate analysis of the intestinal flora of
mice in each group
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Figure 5 Multi-sample similarity dendrogram of intestinal flora in
each group of mice
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Figure 7 Histogram of species distribution at the genus level of
intestinal microorganisms in each group of mice
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Table 2 Levels of dominant genus of intestinal microorganisms
in each group of mice

A7) AHER FEERE MHERE EERER
Con 0.030+0.005  0.031+0.013  0.012+0.005  0.001+0.001
vC 0.035+0.017  0.018+0.006  0.007+0.001  0.002+0.001
cr(vi) 0.1500.128  0.058+0.069  0.1120.087°  0.067+0.049
VC+Cr(VI) 0.102¢0.116  0.046:0.039  0.007:0.004"  0.002£0.001"
F 1.306 0.546 4.764 9.214

P 0.338 0.664 0.034 0.006
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