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Effects of metasilicic acid mineral water on organ index, serum

biochemical indexes and intestinal flora structure in mice
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Abstract: A total of 320 ICR mice with body weight of (18+1) g were randomly divided into 4 groups, with 16 replicates

in each group(half male and half female) and 5 mice in each replicate. The mice were fed with purified water(Pw), tap
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water(Tw), mountain spring water(Nw) and metasilicic acid mineral water(Mw), respectively. The mice were fed with
maintenance feed. The pre-test period was 7 days and the test period was 90 days. After the test, the heart, liver, spleen,
lung, kidney, brain and whole intestine of the mice were collected to determine the organ index. The orbital blood of the
mice was collected to determine the serum biochemical indexes, and the cecal contents of the mice were taken to
determine the relative abundance of intestinal flora. The effects of metasilicic acid mineral water on organ index, serum
biochemical indexes and intestinal flora structure of mice were analyzed. The results showed that the intestinal organ
index of mice in Mw group was 12.92+1.33, which was significantly higher than those in Pw and Tw groups. The
conctentration of serum homocysteine(HCY) and plasma endothelin(ET) in serum biochemical indexes were
(14.214£1.90) umol/L and (105.63+10.10) ng/L, which were significantly lower than those in the other three groups. The
conctentration of high density lipoprotein(HDL) in serum was (0.36+0.04) mmol/L, which was significantly higher than
those in Pw and Tw groups. The mass conctentration of serum GLP-2 was (148.80+9.98) ng/L, which was significantly
higher than that of Tw group. The Chaol index of intestinal flora in Mw group was 337.20+21.89, which was
significantly higher than that in Tw group. The relative abundance of Actinobacteria in Mw group was (10.20+3.28)%,
which was significantly higher than that in Tw group. The relative abundance of Proteobacteria in Mw group was
(1.67+0.18)%, which was significantly lower than that in Tw group. The relative abundance of Escherichia_Shigella and
Enterococcus in Mw group were (0.384+0.05)% and (0.39+0.05)%, respectively, which were significantly lower than that
in Tw group. The relative abundance of Desulfovibrio in Mw group was (0.87+0.06)%, which was significantly lower
than that in Nw group. The relative abundance of Lactobacillus in Mw group was (27.64+2.15)%, which was
significantly higher than that in Tw group. The relative abundance of Bifidobacterium in Mw group was (2.81+0.34)%,
which was significantly higher than those of the other three groups. In summary, during the test period, mice drinking
metasilic acid mineral water increased the whole intestinal organ index and serum high-density lipoprotein
conctentration, reduced serum homocysteine and plasma endothelin conctentration, increased serum GLP-2
conctentration in mice, and increased the relative abundance of intestinal probiotics and reduced the relative abundance of
mass intestinal pathogens. The changes in these indicators suggest that drinking metasilic acid mineral water may have a

certain protective effect on the body.

Keywords: metasilic acid mineral water; organ index; serum biochemical indexes; intestinal flora; ICR mice
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Table 1 Four kinds of drinking water quality

K EMUE(NTU) B 5%/ (ps-om™) pH ik R SR e BE /(- L) MERY RSB vk B /(mg - L)
Pw 0 6.5 5.16 0 <0.01
Tw 1.0 1352 7.95 15.30
Nw 0.2 18.9 5.70 0
Mw 0.4 61.1 7.01 32.92
GB 5749—2022 <10 — RNF6.5HAKTFS.S — <1.00
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Table 2 The organ index and serum GLP-2 mass concentration of mice fed with four kinds of drinking water
WRIK DNERERC RFUERRRC MUDERREC  BEDERSEC BNERREL MRS SENEERIEEC GLP-2JTEvKE/(ng L)

Pw 0.53+0.05  4.32+0.40 0.46+0.09  0.84+0.11 1.10+0.07 1.454+0.12 (9.894+0.92)b (142.13£3.70)a

Tw 0.58+0.08  4.47+0.48 0.66+0.73  0.81+0.18 1.114+0.10 1.50+0.17 (9.72+1.40)b (116.56+11.15)b

Nw 0.52+0.04  4.2940.29  0.65+0.52  0.78+0.16 1.03+£0.03 1.434£0.09 (10.99+1.31)b (147.98+£12.19)a

Mw 0.58+0.08  4.05+0.14  0.48+0.07  0.77+0.06 1.05+£0.10 1.48+0.03 (12.92+1.33)a (148.80+9.98)a

e FIPIANF B3R AR ) 25 T e i1 (P<0.05).
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Table 3 Biochemical indicators of cardiovascular function in mice fed with four kinds of drinking water

YK Rk e B e i/ MIRNERITRE  Hyh = Eeuk g/ R BN E A EREA S e g/
(umol-L™) W /(ng- L) (mmol-L™) e /(mmol- L) e/ (mmol- L) (mmol-L™)
Pw (29.15+2.87)a (127.10£13.70)ab 0.55+0.06 4.08+0.47 (0.27+0.03)b 4.65+0.34
Tw (23.7243.64)b (137.96£10.06)a 0.57+0.06 3.88+0.40 (0.27+0.03)b 4.48+0.29
Nw  (17.62£1.90)c  (122.06=11.15)b 0.5320.05 3.67£0.35 (0.33£0.03)a 4324031
Mw  (1421£190)d  (105.63+10.10)c 0.52+0.04 3.96:0.46 (0.36£0.04)a 455£038
e FRSIASR B 2 A R B] 1) 25 548 Boi 432 L (P<0.05).
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0.221 ® .—:
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Table 4 Alpha diversity index of intestinal flora in mice fed

with four kinds of drinking water

WK Chaol$5 %L SimpsonF§ %L Shannond§ 4§
Pw (332.94+32.66)ab 0.94+0.07 6.05+1.00
Tw (293.81+41.10)b 0.93+0.07 6.82+0.54
Nw (314.06+£21.21)ab 0.95+0.20 6.03+0.35
Mw (337.20+£21.89)a 0.91+0.12 6.32+0.50

T SR EEFR AR 1 22 78 Se T2 5 L (P<0.05),
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Fig.1 Principal analysis of intestinal flora in mice fed with

four kinds of drinking water
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Fig.2 The relative abundance of phylum of intestinal flora in

mice fed with four kinds of drinking water
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Table 5 The relative abundance of intestinal flora in mice fed with four kinds of drinking water at phylum level
AR E/%
R . p— o e g
JRERETA I UFFEI TR BT LI
Pw 51.05+3.55 34.38+2.71 (5.55+0.56)bc 4.73+0.18 (0.30+0.02)b
Tw 45.70+4.31 25.73+2.01 (4.26+0.26)c 4.34+0.95 (18.61+2.61)a
Nw 56.70+5.05 20.61+1.29 (12.43+0.45)a 5.58+0.28 (0.28+0.31)b
Mw 59.63+6.13 21.41+3.83 (10.20+0.28)ab 4.71+0.64 (1.67+0.18)b

T RIS TR A F AL BRI A 22 A e 27 1 L (P<0.05).

*6 ARAMIRAKE N RIEER P REAER M ERNENERE

Table 6 The relative abundance of genera with difference in the intestinal flora of mice fed with four kinds of drinking water

Wk AT BE /%

FLRAT 8 XUBEHF P ) KIGBA BB R JEk e JE B B
Pw (20.782.52)ab (0.05+0.02)c (0.18+0.09)b (0.20£0.03)b (1.330.13)ab
Tw (12.33+1.90)c (0.03+0.01)c (17.45+1.11)a (6.14+0.62)a (0.60+0.06)b
Nw (18.90+1.48)ab (1.53£0.01)b (0.17£0.02)b (0.26£0.06)b (3.90+0.88)a
Mw (27.6442.15)a (2.81+0.34)a (0.38+0.05)b (0.390.05)b (0.870.06)b

T RS TR AN R AL B ) 22 AT BE T4 78 L (P<0.05),

244 D RIpEABER 0GR AE N KFEEF

R FILEfS e 73 Hr/IN B i v #H 10] 22 57 {2 25 A sk
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FETWAHR B EY oA 28 225004
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Fig.4 LDA value distribution histogram of intestinal flora in mice fed with four kinds of drinking water
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