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Effect of 12 weeks high-intensity interval training on gut microbiota
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Abstract: [Background] Gut microbiota and exercise both are closely related to human health, but the
effect of high-intensity interval training on gut microbiota is still limited. [Objective] To explore the effect
of high-intensity interval training on gut microbiota, moreover provide reference for the prevention and
treatment of the whole people’s physical health and gut microbiota related diseases. [Methods] 68 volunteers
were recruited for high-intensity interval training 3 times a week for 12 weeks, fresh feces were collected
before and after exercise, and 16S rRNA gene high-throughput sequencing techniques were used to
analyze the gut microbiota. [Results] After 12 weeks of high-intensity interval training the Shannon index
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of gut microbiota increased significantly (P<0.001); PCoA analysis showed that there were significant
differences; the level of pre-exercise genus Faecalibacterium, Unclassified-f-Enterobacteriaceae,
Lactobacillus, Unclassified-f-Pasteurellaceae, Acinetobacter; the level of order Enterobacteriales,
Pseudomonadales; the level of family Enterobacteriaceae, Lactobacillaceae, Moraxellaceae abundance
was significantly higher than that after exercise; but after exercise, the level of genus
Ruminococcaceae-UCG-014, Eubacterium-ruminantium-group, Lachnospiraceae-UCG-010, Tyzzerella-3,
Unclassified-o-Bacteroidales; the level of family Unclassified-o-Bacteroidales abundance was
significantly increased. [Conclusion] 12 weeks high-intensity interval training can effectively alter the gut
microbiota, but the effect of regulation on male and female students is different. The abundance of gut

microbiota and beneficial microbiota increased significantly.

Keywords: human gut microbiota, abundance, diversity, high-intensity interval training
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Figure 1 Venn before exercise and after exercise
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Figure 2 Percent of community abundance on phylum level (A), genus level (B), and species level (C)
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Community heatmap analysis on genus level
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Figure 3 Community heatmap analysis on genus level

Student’s ¢-test for Shannon index S| PCoA on OTU level
S 0.5 R=0.405 SL, P=0.001 000
—_ : ®S]
2 03} : % 8o o'
= ‘e LS
S Y RN
5] £ 01t ° ‘o (8 e o °
5 = “...
"g : 0.0 _“_ ................... F VGORTTTREPRTTPRTIR
SN SR
g - |
= =02 Loa AAlgA}‘
-0.3F A 22
_04 F ]
_05 L
Group name —0.5 04 03 02 0100 01 02 03 04 05 0.6
PCI (15.29%)
4 Shannon {5#EEE R
. . . VR TES B bl e ARk q
Figure 4 The difference of Shannon index B 5 BEERRE LIRS HTE
Note: ***: P<0.001 Figure 5 PCoA of Human gut microbiota

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



TRIERAE: 12 Ji] iy ok B2 ) BRI 2ok A A T TR A A 52 )

1221

213 EEEIEBEREENESYHM
R T RER IS TG 22 5 XHE SRR Y

FhilEAT LEfSe 4387, K 6 hRFEIAAFRARL
ZHRMREEZRYM, HPREZRH
Logarithmic LDA Score 1% 4 2, {H Bk R 22 5 1 i 3,
Z5RE 6 s, issEiEER. B JEACE 1
FUEREZROYM, 23 KF Lk

Faecalibacterium. Unclassified-f-Enterobacteriaceae .

Cladogram

© o
i .,

P" 0_;

per.« € SO

le
W
o™

\;-

ne
ke

LEfSe bar

g Faecalibacterium
o_Enterobacteriales

f Enterobacteriaceae

g Unclassified_{ Enterobacteriaceae
f Lactobacillaceae

¢_Lactobacillus
¢ Unclassified f Pasteurellaceae
o_Pseudomonadales
f Moraxellaceae
g_Acinetobacter

Lactobacillus. Unclassified-f-Pasteurellaceae .
Acinetobacter FI H 7K F- 1= Enterobacteriales.
Pseudomonadales }2#}7K~F-_I* Enterobacteriaceae
Lactobacillaceae. Moraxellaceae =FJ& g & Tiz
5 ; 15858 KF I Ruminococcaceae-UCG-014
Eubacterium-ruminantium-group. Lachnospiraceae-
UCG-010.Tyzzerella-3 .Unclassified-o-Bacteroidales
FELKFE- | Unclassified-o-Bacteroidales f%) 3 &

mm 2 g_Lachnospiraceae_UCG_010

B b: g Tyzzerella 3

mm c: g Eubacterium_ruminantium_group
mm d: g Ruminococcaceae UCG 014

mm c: g Faecalibacterium

mm {: { Lactobacillaceae

% mm g g_Lactobacillus

- mm h: o_Pseudomonadales

& mm i: { Moraxellaceae

mm j: g Acinetobacter

mm k: g Unclassified f Pasteurellaceae
mm |: o Enterobacteriales

mm m: { Enterobacteriaceae

mm n: g_Unclassified { Enterobacteriaceae
mm o: { Unclassified_o_Bacteroidales

mm p: g Unclassified_o_Bacteroidales

mm S|
- S

I : ::inococcaceae_UCG_014
I = obacterium_ruminantium_group
_g Lachnospiraceae_ UCG_010

I 2 [zcrella 3

I o Unclassified_o_Bacteroidales
I ¢ Unclassified o Bacteroidales

45 40 35 3.0 25 20 15 1.0 05 00 05 10 1.5 20 25 30 35 4.0 45
LDA score (Log,,)

6 LEfSe & LDA % %tk E
Figure 6 LEfSe and LDA score

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1222 A

Microbiol. China

FiRE . DHARME, SaF B EmY
Ruminococcaceae-UCG-014 5 J&4E 5 i kf 0,
Lachnospiraceae figr= 4% AR 35 10 T BR2E W) i
T R AR 285 i 1y s JL R P 5 3 R 4 M il
B ARELE AL , B /R B0 PT LA A i 2 el 3 g 1 T S |
FEL Y HH S -
22 EBEHREBXEBERFTL

WFFE & B 12 J& e it B TRl ot N v 55 2 Fn e
A N RO A 225 . iR 7. & 8 i
N, B ARTED VK YR LSS AR ]
Rigsh e F B A B 257, B A48 35 W

[

§ Community barplot analysis

= 1.0

By

= 2 08

il B Bacteroidetes
E g 06 B Firmicutes

3 = 5
E =2 B Proteobacteria
£ 204 W Others

c o

< § 02

00

E Boyafter Boybefore

A~ Samples

B 7 SBHEAIVKEDFERFEEE

Figure 7 Boys percent of community abundance on
phylum level

¥ : Boybefore: FBAEizZfii; Boyafter: B EZE3E

Note: Boybefore: Boys before exercise; Boyafter: Boys after
exercise

[+]

% Community barplot analysis

= 1.0

=1

) D 08 W Bacteroidetes
28 B Firmicutes

E g 0.6 B Proteobacteria
E2 o4l Actinobacteria
g g B Others

[¥]

« § 0.2¢

Ei 0.0 .

3 NSbefore NSafter

(3]

al Samples

B8 ZAELAITKFMHHMNEEE

Figure 8 Girls percent of community abundance on
phylum level

¥ : NSbefore: ZcA:iZ3)HT, NSafter: Z/EiZsle

Note: NSbefore: Girls before exercise; NSafter: Girls after
exercise

I3 BE AR N b Lo AR 2 i Lo AR s B A R
IR B AN 2 A HIZ TG o 26
HFEEOR B AT B B A8k, iE 9. &l 10
FiR, s s 7E OTU /K- PCoA KM
ANELE, B85 Shannon 53 E 425, X 5 ESM
S F T LS R —F, SR 11, B 12 AT,
BANAESYM L AN L, 2805 B A A BT
TRV - B Ok iz st B8 Lo A= Wi B A AN
R, X AP 2= T Re R T B A AR m DI
L AT Y 2 3 D R A [R] BT 2 3

6+ Student’s r-test for Shannon index B NSbefore

Il NSafter

Shannon index of OTU level

NSbefore
Group name

NSafter

9 %448 Shannon #EHHER
Figure 9 Girls difference of Shannon index
Note: ***: P<0.001

PCoA on OTU level
R=0.441 8, P=0.001 000

oy
=
)

Al o

<
(F8)
T

o ©
— o
o
]
®
@
G
°

S S
=
.
@

-0.1f

021 A aa

-031

—‘0.4' A

. N S

-0.5-0.4 -03 -02-0.1 0.0 0.1 02 03 04 05
PCI (15.04%)

PC2 (13.26%)

® NSbefore
ANSafter

10 ZAEEFLERDIE
Figure 10 PCoA of girls

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



IRLLEEAR: 12 Ji] iy 5i0 ) B M ) 3068 A AR T TR F) 2 ) 1223

A Cladogram
=§0ygﬂ§}l‘ T TR, - mma: g Lachnospiraceae_UCG_008 mm s: f Moraxellaceae
oybetore ‘ﬁ mmb: g Eubacterium_ruminantium_group mm t: g_Acinetobacter
r""n_be‘ mm c: g_Fubacterium_saphenum_group mm u: 0_Xanthomonadales
(7.8 N \| b,/ v % mmd: g_Terrisporobacter mm v: { Xanthomonadaceae
L. N N A “éq, mmc: g Intestinibacter mm w: 0_Pasteurellales
PR 5 3 mm : g_Ruminococcaceae_UCG_014 mm x: {_Pasteurellaceae
; 5‘.—'\ mm g g Ruminococcaceae_NK4A214 group wmmy: g_Haemophilus
mm h: g¢_Unclassified_f Ruminococcaceae mm z: ¢ Unclassified f Pasteurellaceae
& \ & °  mmi: g_Eubacterium_coprostanoligenes_group mmal: g_Unclassified_f Enterobacteriaceae
. B | %, wmj: g _Dialister mm bl: 0_Rhodobacterales
61; C = ' A8 mmk: g_Aerosphaera mm cl: f_Rhodobacteraceae
= ¢ mmlg _Globicatella mm dl: g_Paracoccus
= o p : ‘ mm m: o_Corynebacteriales mm cl: g Alloprevotella
"_ N / / % >4 mmn: f Corynebacteriaceae mm f1: g_Sreathia
P 7 ) | \d RN Zs mmo: o_Micrococcales mm gl g Leptotrichia
: iERT ATie Yl W mm p: { Micrococcaceae mm hi: f Fusobacteriaceae
el L LY _a W q: g¢_Rothia W il: g Fusobacterium
¢ i @ NN mmr: 0_Pseudomonadales
ARy
' -
B LEfSe bar
g Dialister I = Doy
¢ Ruminococcaceae_UCG_014 [ wm Hoyhetore

g_Alloprevotella |
¢_Eubacterium_coprostanoligenes_group [N
g Eubacterium_ruminantivm_group [
g_Ruminococcaceae_NK4A214_group [

g _Sneathia |

g Unclassified f Ruminococcaceae
o_Corynebacteriales

f Corynebacteriaceae

g Lachnospiraceae UCG 008 [

{_Pasteurellaceae

o_Pasteurellales

g Haemophilus

g Unclassified_f Enterobacteriaceae

f Fusobacteriaceae

g_Fusobacterium

g Unclassified f Pasteurellaceae

o_Micrococcales

g Intestinibacter

f Micrococcaceae

g Rothia

g Eubacterium_saphenum_group

o_Pseudomonadales

g Globicatella

f Moraxellaceae

g Acinetobacter

f Xanthomonadaceae

o_Xanthomonadales

I - ./ ic)ic
I 0 hodobacterales
B Rhodobacteraceae

I :occls
I : <1 ccra
R Terrisporobacter

40 35 30 25 20 15 10 05 00 05 10 15 20 25 3.0 35 40
LDA score (Log,,)

11 EHAEIEB44E LEfSe (A) K LDA (B){ES ik E
Figure 11 LEfSe (A) and LDA (B) score of boys
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