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Abstract: Objective To investigate the characteristics of intestinal microflora among flying personnel with hyperlipid-
emia, so as to provide insights into prevention of hyperlipidemia among flying personnel. Methods Flying personnel di-
agnosed with hyperlipidemia in a sanatiorium from October 2020 to February 2021 were included in the hyperlipidemia
group, while flying personnel with normal blood lipids during the same period served as controls. Subjects' age, family
history, physical examinations and blood testing results were collected from both groups. Fecal samples were collected,
and intestinal microflora was sequenced followed by bioinformatics analysis. The diversity and abundance of intestinal
microflora were compared, and the key bacteria were screened using LEfSe analysis. Results There were 29 subjects
in the hyperlipidemia group with a median age (interquartile range) of 34 (12) years and 25 subjects in the control
group with a median age (interquartile range) of 30 (12) years, and all subjects were men. There were no significant dif-
ferences between the two groups in terms of age, flight duration, smoking, family history of metabolic diseases and
waist circumference (P>0.05). The Shannon diversity index of intestinal microflora was lower in the hyperlipidemia
group than in the control group (Z=4.370, P=0.026), and there was a significant difference in the overall structure of in-

testinal flora between the two groups, which were clustered into two groups. LEfSe analysis identified Herbaspirillum,
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Atopobium and Eggerthella as key microorganisms in the hyperlipidemia group, and Agathobacter, Dialister, norank_FEu-

bacterium_coprostanoligenes_group, Alloprevotella and unclassified Bacteroidales as key microorganisms in the control

group. Conclusions The species diversity and relative abundance of intestinal microflora are lower in flying personnel

with hyperlipidemia than in those with normal blood lipids. Herbaspirillum, Atopobium and Eggerthella may be the key

bacteria contributing to hyperlipidemia among flying personnel.
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Table 1 Comparison of demographic and clinical characteristics

between the two groups

e B LA 2 Xt B
I H Ttem Hyperlipidaemia Control  Zitl*{d P1H
(n=29) (n=25)
AFEHE/% AgelYear * 34 (12) 30 (12) -1.382 0.167
AT Flight 1999 (1 660) 1 000 (1 692) -1.752 0.080
duration/h *
RIS Drinking 18 (62.07) 8 (32.00) 4.862 0.027

% 48 Smoking " 22 (75.86) 20 (80.00) 0.133 0.715
£ M % R % L 9 (31.03) 6 (24.00) 0331 0.565
Family  history  of
metabolic diseases "
WC/em * 85 (9) 83 (6) -1.366 0.172

TC/ (mmol/L) * 6.03 (0.72) 4.82 (0.78)  =5.630 <0.001

TG/ (mmol/L) * 1.98 (1.26) 1.10 (0.36) -5.205 <0.001
LDL-C/ (mmol/L) * 3.68+0.61 2274044  —6.619 <0.001
HDL~-C/ (mmol/L) * 1.40+0.21 1.49+0.29  -1.294 0.201
TBIL/ (mwmol/L) * 18.34+6.10 18.5126.42  0.101 0.920
DBIL/ (pmol/L) 4.65+1.30 5.74+1.76  2.619 0.012

1330 (5.95) 1130 (5.50) -0.764 0.445
385.72+69.70  350.12+53.32 -2.082 0.042

IBIL/ (pmol/L) *
UA/ (pmol/L) ©

FPG/ (mmol/L) 4.94+0.73 4.58+0.62 -1.913 0.061
WBC/ (x10°/L) * 6.84+1.01 6.71x1.45 -0.319 0.697
RBC/ (X10"/L) 5.25+0.31 5.16+0.27  -1.222 0.227
NEU% /% 51.56+5.39 52.27+6.61 0.437 0.664
AST/ (U/L) * 21.00 (7.50) 19.00 (5.00) -2.465 0.014
ALT/ (U/L) * 26.00 (29.50) 16.00 (10.50) -3.226 0.001

hs—CRP/ (mg/L) " 041 (0.51) 031 (0.92) -0.607 0.544
e adm R M (Qn) ik, I LLECRH Wilcoxon BRAIKE 46 5

bFR KM n (%) ik, B HERM RS o Rk fresfiliik,
A LR e K258 o Note: a, described with M (Qr), and compared

by Wilcoxon rank sum test; b, described with n (%), and compared

by x* test; c, described with (¥+s), and compared by ¢ test.
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Table 2 Comparison of a diversity index between the two groups

a ZHEPEREEL e B 1 2H Xof 4]

o diversity Hyperlipidaemia Control Z{E P
index M (Qu) ] (M (o) ]

Ace 252.000 (52.000) 277.000 (150.400) 4.112 0.089
Chao 250.400 (76.500) 277.300 (149.900) 3.991 0.145
Coverage 0.998 (0.001) 0.998  (0.001) 2.618 0.196
Shannon 3.199 (0.573) 3403  (0.610) 4.370 0.026
Simpson 0.016 (0.008) 0.075  (0.050) 2.450 0.103
Sobs 215.000 (60.000) 232.000 (117.000) 4.176 0.067




- 668 - T 2022487 A% 34 #5578 Prev Med, Jul. 2022, Vol. 34 No.7
a b
0.67 87
R=0.001 P=0.622 o HL o HL
4 A ~
A Ane 6 a NC
0.4 ° 4 A
a AA
A ® 21 ‘AAA .
< 0.24 A ° S ] ° L, .A‘
3 aa 2 %0 apd 4t
[ )
«© e o 2° Qe -2
o O . A A A o‘* > AR
S » ® = —41
= 2 =)
A =} ]
. A ‘6 .
-0.2 ® A °
° -8
®
[ ]
_04 ; .‘ . . z _]0_ i . > ; ; : . i S ; ; : 3
-04 -02 0 0.2 0.4 -10-8-6-4-2 0 2 4 6 810 12 14 16

PCl (17.67%)

COMPI (8.26%)

. oa, JBAKFERIPCoA T b, JEAKFH PLS-DA Z0#r; HL, EBIMAEL ; NC, XFHBZH. Note: a, PCoA at the Genus level; b, PLA-DA

at the Genus level; HL, hyperlipidemia group; NC, control group.

1 AL RAT A SUIE R REES R LA

Figure 1 Comparison of gut microbiota structures between the two groups
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Table 3 Comparison of genus with significant difference in abundance between the two groups

HEZ

PR E=

, MIRMFRE . &

J& Genus FR M I £ Xof MR p Pl
Hyperlipidaemia [M (Qx) ] Control [M (Qr) ]
E W EATRE Agathobacter 1.251x107 (3.195x102) 4.000x107 (4.493x1072) 4.189 0.031
H TR R AT B Dialister 4.199x10% (2.393x107) 2.000x107 (1.360x1072) 4.159 0.030
L FF T J& 2 Norank_Eubacterium_coprostanolige- 5.038x10™ (2.561x107) 4.000x107 (8.269%x107) 4.488 0.005
ncs_gmup
YA F R R Eggerthella 5.878x10™* (1.428x107) 0 (1.679x10™) 1.668 0.003
Koy T F R Norank_Muribaculaceae 0 (2.099x10™) 1.000x107 (1.973%x107) 4.198 0.023
T TR R Actinomyces 5.038x10™ (7.981x10™) 2.939x10™ (2.940x10™) 2.120 0.042
T AITA T ] TM 7x 2.099x10™ (6.298x10™) 8.397x107 (2.519x10™) 1.988 0.021
K LEIZTE H Unclassified_Oscillospirales 0 (4.199x10°%) 0 (2.519x10™) 4.189 0.019
BAVERT & Negativibacillus 0 (0) 4.199x107° (6.298x10) 4.147 0.017
FURKE T IR TR B Alloprevotella 0 (0) 0 (4.199x107%) 3.763 0.046
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% 3 (££) Table 3 (continued)

B Gomus PG L X} 2 24 Pl
Hyperlipidaemia [M (Qx) ] Control [M (Qr) ]
TRUEHLIE 8 Fournierella 0 (0) 0 (4.199x107%) 3.857 0.035
K AE X H HFL Unclassified_Ruminococcaceae 0 (4.199x107%) 8.397x10™ (1.679x10™) 4.066 0.039
THILEEERTA B Peptostreptococcus 4.199x107 (1.260x10™) 0 (4.199x107%) 1.945 0.012
AELEUFT i 2H Eubacterium_nodatum_group 8.397x107 (1.260x10™) 4.199x107% (4.199x107) 2.103 0.031
ZF 518 8 Atopobium 4.199x107° (8.397x107) 0 (4.199x107) 1.937 0.010
FZTH & Herbaspirillum 0 (4.199x107) 0 (0) 2.389 0.047
FAIEATH H Unclassified_Bacteroidales 0 (0) 0 (0) 3.618 0.028
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Figure 2 LEfSe analysis of intestinal microbiota of two groups of flying personnel
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