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Effect of alcohol intake on blood and intestinal microbiota and
enzyme activities of mice

FAN Guan-Yu! HELu?> ZHENGTao® LIUHuan' LIJe' ZHANG Chi-Yuan!
LI Xiang-Fei’ HUI Hua-Ying® TAN Zhou-Jin*

(1. Xiangxing College, Hunan University of Chinese Medicine, Changsha, Hunan 410007, China)
(2. Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

Abstract: [Background] Alcohol affects people’s health in two ways. beneficial or harmful.
Influence of alcohol on the intestinal micro-ecological system is great. [Objective] Present study was
to explore the influence of alcohol intake on blood, intestinal microbiota and enzyme activities of
mice. [M ethods] SPF (specific pathogen free) experimental mice were randomly divided into 4 groups.
control group, low dose group, medium dose group and high dose group. Mice of the control group
were given sterile water to drink, other groups were given 10%, 20% and 30% (V/V) ethanol solution
respectively to drink freely for 1 month. Then the mice were sacrificed, enzyme activities and
microorganisms in mice intestinal contents were analyzed. Blood was collected by the eyeball
method and analyzed at the same time. [Results] Compared to the control group, the amounts of
lactobacillus in mice intestine of the low dose group increased significantly (P<0.05). However, the
numbers of colibacillus and bacterium decreased evidently (P<0.01 or P<0.05). The amounts of
bifidobacteria reduced sharply (P<0.01). Compared to the low dose group and medium dose group,
the activities of cellulase, protease and amylase in mice intestine of the high dose group increased
obviously (P<0.01). The activities of the digestive enzymes in mice intestine of the low dose group was
lower than that of the control group. Hematocrit in mice of the low dose group was lower than the
control group (P<0.05). [Conclusion] Our findings suggested that high alcohol consumption induced
the decrease in the number of intestinal probiotics and intestinal barrier function, but low acohol
consumption can regulate the intestinal flora and enzyme activities in mice intestine.

Keywords: Alcohal, Mice, Intestinal microbiota, Enzyme activity, Blood routine
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Figure 1 Effect of alcohol in different concentration on (P<0.01)
theintestinal microbesin mice (P<0.01)
10° CFU/g 10° CFU/g 10° CFU/g
10° CFU/g. a P<001 A P<0.05
b P<001 B P<005 / /
c P<001 C P<0.05.
Note: Lactobacillus 10° CFU/g, Bacteria 10° CFU/g, Bifidobacteria b B e i
’ ’ Nk =3 B8 N=yf=7
10° CFU/g, Colabacillus 10° CFU/g. Compared to control group: a: 24 ERRANENNEIE A
P<0.01, A: P<0.05; Compared to low dose group: b: P<0.01, B:
P<0.05; Compared to medium dose group: c: P<0.01, C: P<0.05.
(P<0.05 P<0.01)
(P<0.05)
2
xR 1 GEBEEANEXRFHEREM I
Tablel Effect of alcohol in different concentrationson the activity of the intestinal enzymesin mice
/ /
Xylanase Cellulase Amylase Protease
Group activity activity activity activity Protease activity/ Amylase activity/
(Ulg) (Ulg) (Ulg) (Ulg) Xylanase activity Xylanase activity
0.126+0.026 0.136+0.005 11.062+0.035 1.119+0.005 9.161+1.932 90.680+19.149
Control group
0.036+0.013a 0.072+0.010a 6.661+0.011a 0.329+0.010a 10.082+3.589 205.604+79.249a
Low dose group
0.420+0.032ab 0.086x0.003a 6.488+0.031ab 0.461+0.006ab 1.101+0.071ab  15.489+1.072b
Medium dose
group
0.311+0.024abc  0.136+0.012bc  11.973+0.046abc ~ 0.902+0.003abc  2.915+0.220ab  38.693 +2.893b
High dose group
a P<0.01 b P<0.01 ¢ P<0.01.

Note: Compared to control group: a: P<0.01; Compared to low dose group: b: P<0.01; Compared to medium dose group: c¢: P<0.01.
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Table2 Effect of alcohol in different concentration on blood of mice

Blood routine parameters Control group Low dosegroup  Mediumdosegroup  High dose group
9.89+0.63 9.06+1.24 9.49+0.53 10.04+0.80
Red blood cell count (x10™/L)
52.93+1.51 48.13+5.35A 49.70+£2.53 51.18+2.32
Hematocrit (L/L)
53.68+3.24 53.37+2.31 52.42+1.51 51.12+2.10
Mean corpuscular volume (fL)
31.33£1.25 30.85+1.42 32.78+3.11 31.82+2.05
Red cell distribution width (%)
719.67+173.82  745.83+121.10 734.67+159.46 685.33+148.78
Platelet count (x10%L)
0.53+0.13 0.53+0.08 0.51+0.12 0.53+0.09
Thrombocytocrit (mL/L)
7.40+0.37 7.10+0.20 6.92+0.26A 7.16+0.36
Mean platelets volume (fL)
8.18+0.41 7.52+0.41A 7.50+£0.33A 7.98+0.77
Platel et volume distribution width (%)
3.56+1.41 3.80+£1.64 4.30+1.22 3.10+£1.52
White blood cell count (x10%L)
2.97+1.29 2.82+2.06 3.68+1.24 2.56x1.57
Lymphocyte count (x10%L)
0.02+0.03 0.01+0.01 0.01+0.01 0.02+0.02
Monocyte count (x10%/L)
0.51+0.31 0.35+0.28 0.61+0.28 0.52+0.13
Neutrophil count (x10%L)
160.17+4.67 145.33+17.96A 151.33+£9.05 156.33+7.31
Hemoglobin (g/L)
16.25+0.85 16.07+0.56 15.93+0.15 15.60+0.62
Red cell hemoglobin concentration (pg)
302.67+5.72 301.50+5.58 304.50+9.01 305.50+7.37
Mean corpuscular hemoglobin concentration (g/L)
A P<0.05.
Note: Compared to control group, A: P<0.05.
(PLT) (MPV)
(WBC) (P<0.05) /
(P<0.05)
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