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[ Abstract] Objective To explore characteristics of the species structure of the genus Bifidobacterium at
different levels of blood glucose and lipid in middle-aged and older adults in Chengdu so as to provide research basis for
applying bifidobacteria in the prevention and treatment of hyperglycemia and dyslipidemia. Methods A total of 289
middle-aged and older adults of 45 and older were recruited in Chengdu between April and August 2018. They were
divided into the healthy group, the dyslipidemia group, the hyperglycemia group, and the combination group (of subjects
with both dyslipidemia and hyperglycemia). The levels of their fasting blood glucose (GLU), total cholesterol (TC),
triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) were
examined. In addition, stool samples were collected and real-time fluorescence quantitative PCR was used for quantitative
analysis of the genus Bifidobacterium and the 8 bifidobacteria most commonly found in human intestines, the results of

which were then examined to identify their correlation to blood glucose and lipid levels. Results A total of 289 samples
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were collected and findings of inter-group comparison of the species structure of Bifidobacterium were as follows: 1)
findings regarding the Bifidobacterium species examined--there was no significant difference between groups in the
detection rate and the number of species detected; the quantity of B. angulatum was significantly higher in the
dyslipidemia group than that in the healthy group and that in the combination group, the quantify of B. catenulatum was
significantly higher in the hyperglycemia group than that in the healthy group, and the quantity of B. dentium was
significantly higher in the dyslipidemia group than that in the combination group. 2) Findings regarding the correlation
between the quantity of bifidobacteria and blood glucose and lipid--at the genus level, only the dyslipidemia group
showed negative correlation (r=—0.346) between Bifidobacterium and TC. At the species level, B. bifidum was negatively
correlated with TG (r=—-0.761), B. breve was negatively correlated with GLU, TC, and LDL-C (r=—0.256, r=—0.261, and
r=—0.362), B.dentium was positively correlated with GLU (r=0.206), and B. infantis was negatively correlated with TC
(r=—0.334) in the healthy group. In the hyperglycemia group, B. catenulatum and B. infantis were both positively
correlated with HDL-C (=0.307 and r=0.525). In the combination group, B. bifidum was negatively correlated with HDL-
C (r=-0.828), while B. breve was positively correlated with TG and HDL-C (r=0.427 and r=0.375). Conclusion = Middle-
aged and older adults with dyslipidemia and/or hyperglycemia were significantly different from healthy subjects in their
testing results for Bifidobacterium. Compared with the structure of Bifidobacterium species, the changes in the number of
Bifidobacterium species detected were more closely correlated to the levels of blood glucose and blood lipid, showing

unique characteristics in different situations, which may indicate potential application as indicators for glucose and lipid

5 53%

metabolism.
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Table 1 Specific primers of Bifidobacterium

Target Primer Sequence (5'-3") Product size/bp

Bifidobacterium g-Bifid-F CTCCTGGAAACGGGTGG 549-563
g-Bifid-R GGTGTTCTTCCCGATATCTACA

B. adolescentis group BiADOg-1a CTCCAGTTGGATGCATGTC 279
BiADOg-1b TCCAGTTGACCGCATGGT
BiADOg-2 CGAAGGCTTGCTCCCAGT

B. angulatum BiANG-1 CAGTCCATCGCATGGTGGT 275
BiANG-2 GAAGGCTTGCTCCCCAAC

B. bifidum BiBIF-1 CCACATGATCGCATGTGATTG 278
BiBIF-2 CCGAAGGCTTGCTCCCAAA

B. breve BiBRE-1 CCGGATGCTCCATCACAC 288
BiBRE-2 ACAAAGTGCCTTGCTCCCT

B. catenulatum group BiCATg-1 CGGATGCTCCGACTCCT 285
BiCATg-2 CGAAGGCTTGCTCCCGAT

B. dentium BiDEN-1 ATCCCGGGGGTTCGCCT 387
BiDEN-2 GAAGGGCTTGCTCCCGA

B. infantis BiINF-1 TTCCAGTTGATCGCATGGTC 828
BiINF-2 GGAAACCCCATCTCTGGGAT

B. longum BiLON-1 TTCCAGTTGATCGCATGGTC 831
BiLON-2 GGGAAGCCGTATCTCTACGA
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Table 2 Characteristics of the subjects

Characteristic G1 (n=120) G2 (n=59) G3 (n=57) G4 (n=53) Total (n=289)
Agelyr. 62.70+7.46 62.58+6.93 64.14%7.81 62.26%7.38 62.88+7.40
Height/cm 161.34+8.15 160.45+9.22 159.49+7.35 159.07+6.79 160.38+8.02
Body mass/kg 62.25+9.15 60.67+9.37 62.1849.52 63.00+9.37 62.05+9.29
BMI/(kg/m’) 23.87+2.72 23.50+2.51 24.4143.17 24.88+3.35 24.09+2.92

BMI: Body mass index. G1: Healthy group; G2: Dyslipidemia group; G3: Hyperglycemia group; G4: Combination group (with dyslipidemia and

hyperglycemia).
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Table 3 The blood glucose and lipid levels of the subjects
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Table4 Amount of Bifidobacterium in each group

Biochemical criterion Gl (n=120) G2 (n=59) G3 (n=57) G4 (n=53)

Species GI1 (n=120) G2 (n=59) G3 (n=57) G4 (n=53) P

GLU/(mmol/L) 5.20+0.56 5.37+0.49 7.97+2.20 7.61%1.53
TC/(mmol/L) 4.87£0.79 5.69+1.02 4.66+0.81 5.64%1.50
TG/(mmol/L) 1.22+0.49 2.23£1.83 1.15+0.46 2.53+2.90

HDL-C/(mmol/L) 1.51+£0.38 1.39+£0.38 1.45+0.44 1.33+0.41

LDL-C/(mmol/L) 2.53+0.61 3.50+£1.07 2.51+0.59 3.18+0.96

G1-G4: The same denotation as those in table 2. GLU: Glucose; TC: Total

cholesterol; TG: Triglyceride; HDL-C: High-density lipoprotein cholesterol;

LDL-C: Low-density lipoprotein cholesterol.
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Bifidobacterium  8.55+0.85 8.56+1.02 8.78+0.95 8.60+1.10 0.485

B. adolescentis 6.01+0.91 6.04£0.96 6.00+1.04 5.79+0.88 0.589

B. angulatum 5.41%0.36 5.75%0.61 5.55%0.44 5.43+0.39 0.021

B. bifidum 7.72+0.57 8.02+0.64 7.51+£0.58 7.87+0.90 0.440

B. breve 5.80+0.59 5.93+x0.90 5.97+0.85 5.91+0.74 0.684

B. catenulatum ~ 7.47+1.19 7.65+1.25 8.06+1.17 7.66+1.19 0.029

B. dentium 5.55+0.87 5.87+0.80 5.57+0.84 5.38+0.76 0.025
B. infantis 5.40+0.43 5.57+0.55 5.51%£0.43 5.57+0.61 0.526
B. longum 6.96+1.14 7.44+1.16 7.10+1.31 7.19+1.22 0.140

G1-G4: The same denotation as those in table 2. The bacteria count data

are in log10 units.
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Fig 1 Correlation between the amount of Bifidobacterium and the blood
glucose and lipid levels in each group
G1-G4: The same denotation as those in table 2; LDL-C, HDL-C, TG, TC,

GLU: The same denotation as those in table 3. **P<0.01.
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