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Characteristics of intestinal flora in infertile patients with polycystic ovary syndrome and tubal obstruction

WU Ya-li', LI Hong-rui', MA Xiao-ling’, YANG Yuan™
1. The First Clinical College, Lanzhou University, Lanzhou 730000, Gansu, China
2. Reproductive Medicine Center, The First Hospital of Lanzhou University, Lanzhou 730000, Gansu, China

[ Abstract | Objective To investigate the differences in intestinal flora characteristics between infertile patients
with polycystic ovary syndrome (PCOS) and tubal obstruction and healthy women of childbearing age. Methods A total of
30 female infertile patients, who met the inclusion criteria in Reproductive Medicine Center, The First Hospital of Lanzhou
University from Sep. to Dec. 2020, were enrolled and divided into PCOS infertility group (#=20) and tubal obstruction
infertility group (n=10). Healthy women of childbearing age who underwent prenatal testing in the same hospital during
the same period were recruited as healthy control group (#=10). Fecal and blood samples were collected from each group
of the participants, the characteristics of intestinal flora were detected by 16S rRNA gene sequencing, and their relationship
with clinical parameters was analyzed. Results The relative abundance of Firmicutes in the PCOS infertility group and
tubal obstruction infertility group were significantly decreased compared with the healthy control group at phylum level
(both P<<0.05), while the relative abundances of Bacteroidota and Proteobacteria were significantly increased in the PCOS
infertility group (both P<<0.05). Compared with the tubal obstruction infertility group, the relative abundance of Firmicutes
was decreased and that of Proteobacteria was increased in the PCOS infertility group (both P<<0.05). Firmicutes and follicle-
stimulating hormone (FSH), Bacteroidota, Proteobacteria, Actinobacteriota and total cholesterol (TC), and Actinobacteriota
and homeostasis model assessment of insulin resistance (HOMA-IR) were all positively correlated in the PCOS infertility

group (all P<<0.05), while Firmicutes and TC, Desulfobacterota and fasting blood glucose (FBG), and Fusobacteriota
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and HOMA-IR were negatively correlated (all £<<0.05). In the tubal obstruction infertility group, Campilobacterota and

luteinizing hormone/FSH ratio, unidentified bacteria and triglyceride, and Firmicutes and estradiol were positively correlated

(all P<<0.05), while Campilobacterota and HOMA-IR, and unidentified bacteria and waist-hip-ratio were all negatively

correlated (all P<<0.05). Conclusion The composition of intestinal flora in infertility patients with PCOS and tubal

obstruction is disordered and related to glucose and lipid metabolism.

[ Key words | polycystic ovary syndrome; tubal dysfunction; intestinal flora; Firmicutes; Bacteroidota
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B HEAT o ZFEVETR BT M, AL RIRE TR 4540 25 7
P 4G 56 R FH AR AL 43 B (analysis of similarities,
ANOSIM ) J5 %, PCOS /N2 41 15 iy 19 4% FH %€ R
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S2WR . LH. LH/FSH, %55k 5 £ . HOMA-IR,

SR FEEE . Hh = e . LDL $7F i, b
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0.05) o HnUnEHIENFAM L, PCOS AEH
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(P¥<0.05) . W1,

Tab1 Comparison of general data and clinical parameters among 3 groups

F1 3ARRMNE—BARRIGASH LR

Index

Healthy control n=10

Tubal obstruction infertility n=10 PCOS infertility n=20

Agelyear, x+s

Body height/m, x+s

Body weight/kg, x+s
BMI/(kg*m %), x+s
Waistline/cm, x +s

Hipline/cm, x £

WHR, X+
Estradiol/(pgemL "), x*s
Testosterone/(ng*L "), x*s
LH/(mIUmL""), X +s
FSH/(mIU-mL "), x+s
LH/FSH, M (0, Oy)
FBG/(mmol-L™"), x+s
Fasting insulin/(mIU-L '), x+s
HOMA-IR, x+s
TC/(mmol-L "), x+s
Triglyceride/(mmol*L "), Xt
LDL/(mmol*L "), x+s
HDL/(mmol-L "), x+s

30.20+3.55 29.90+3.60 29.65+3.45
1.63+0.05 1.62+0.05 1.64+0.06
59.85+6.62 61.30+6.61 68.42+7.66"
2245+1.72 23.46+2.43 2546+1.63"
80.2943.98 83.1045.51 90.24+8.28™
103.99+8.31 104.60+6.85 108.37-£9.09
0.78+0.05 0.80+0.55 0.834+0.41°
4527+7.74 39.87+5.34 37.20+4.96"
1.5724+0.411 1.8114+0.293 227240248
5.89+1.43 5.95+1.41 10.6943.29"*
7.6241.39 6.14+1.14 5.73+£1.00
0.82 (0.55, 0.96) 0.89 (0.73, 1.21) 1.68 (1.29, 2.40)
5.2940.79 5.1940.72 5.9540.75°
8.82+1.54 8.92+1.32 10.08+£1.36"
2.06+0.37 2.0840.54 2.66+0.42"
3.10+1.03 3.1840.87 43440.84""
1.3840.48 2.15+0.97 2.7840.88°"
2.2340.77 2.5240.67 3.1040.98°
1.6340.47 1.1940.32 1.1240.33"

"P<0.05 vs healthy control group; “P<C0.05 vs tubal obstruction infertility group. PCOS: Polycystic ovary syndrome; BMI:

Body mass index; WHR: Waist-to-hip ratio; LH: Luteinizing hormone; FSH: Follicle-stimulating hormone; FBG: Fasting blood

glucose; HOMA-IR: Homeostasis model assessment of insulin resistance; TC: Total cholesterol; LDL: Low density lipoprotein; HDL:

High density lipoprotein; M (Q,, O,): Median (lower quartile, upper quartile).
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( operational taxonomic unit, OTU ) 1 436 4>, H:
H1 PCOS A2 404545 OTU 316 4>, fii P & FH ZE A
2P OTU 268 1>, @RI BREH R AT OTU 861,
PCOS AN 20 43 ) 5 % U4 BHLZE AN 22 | fd X A
AT OTU 82 FI1 56 A, H I BHEE A 240 S i

o Z 43 BT 8, 3 4H Observed-species 75 %4
Shannon $5 (. Chaol 8% 2= R ¥ L F T2 X

(P¥>0.05, £2) . T OTU K-F- ki Bt £k
BT, R IRE A3,

®2 IEAARMKFEER o ZHMEIEH
Tab 2 Alpha diversity index of intestinal flora in 3 groups

x*ts
Group n Observed-species index Shannon index Chaol index
Healthy control 10 329.80+68.95 4.741+0.47 480.98 +146.61
Tubal obstruction infertility 10 325.00+76.83 4.91+0.72 477.09+138.10
PCOS infertility 20 304.30+50.44 5.061+0.84 431.64+109.74
F value 0.69 0.86 0.70
P value 0.89 0.80 0.96

PCOS: Polycystic ovary syndrome.
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Fig1 Difference test in community structure of

¢ table

Distance calculated on OTU relative

intestinal flora in 3 groups
B: Between 3 groups; P: PCOS infertility group (n=20); H:
Healthy control group (n=10); T: Tubal obstruction infertility
group (n=10). PCOS: Polycystic ovary syndrome; OTU:

Operational taxonomic unit.
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( Bray-Curtis distance ) #£17 F44FRr43#H7 ( principal
coordinate analysis, PCoA) , 0] U 3 4 41 1 17
TEARRIYE (E2) o RIS FE RS R, R &
RABHE R 25, AR TT/KF 358 B 20 SR A =F B2 HE i
10 57 (9 ) ol 2 B FIORE X FEEAE IR B (ET3)
[7i] 325 34 BB A5 20 AR 6 35 B HE T 5 A7 A9 4 B AR

FHEK (K4) . @k, & A £ 240
W HE b J5 BE TE ] (Firmicutes ) | AT 1 ]
( Bacteroidota ) . A% #£ i ] ( Proteobacteria ) .
HLZEEE ] ( Actinobacteriota ) , (7 BLEEIHEN 90% LA
o SR AL AR E, PCOS A2 4 Fila B4 BH
FEAZPL JEREGH | AR 2B REAR (P $9<0.05) ,
PCOS ANZEHATTEIT . ABJE TR TAIXT 3= BE 4 5
(P39<0.05) 5 SHbERHEANZAM L, PCOS
AP JERETR | TAHXS AR . AR T T AR 425

ThE (P3<0.05, £3) .
0.3

0.2

0.1

PC2 (11.25%)

|
S

0.6 —0.4 —0.2 0 0.2 0.4
PC1 (21.46%)

B2 3AARMKETHETFLEER PCoA E
Fig2 PCoA mapping based on Bray-Curtis distance in 3 groups
Xand Y axes have no practical significance. P: PCOS infertility group
(n=20); H: Healthy control group (n=10); T: Tubal obstruction
infertility group (n=10). PCoA: Principal coordinate analysis;

PC: Principal component; PCOS: Polycystic ovary syndrome.
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m Synergistota

m Spirochaetota

® Fusobacteriota

® Unidentified bacteria
Desulfobacterota

® Verrucomicrobiota
Actinobacteriota

m Proteobacteria

® Bacteroidota

m Firmicutes

Relative abundance
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B3 3ARRMNREERE KA EEERE
Fig 3 Bar chart of relative abundance of intestinal flora at phylum level in 3 groups
P: PCOS infertility group (n=20); H: Healthy control group (n=10); T: Tubal obstruction infertility group (2=10). PCOS: Polycystic

ovary syndrome.

1.00 24 iE AL G KA I A 4K 49 Spearman 48 %

8 Pirmicutes AHT FEPCOS AL, JREEET 15 FSH & IEHISC

, 078 B Proteobacteria (r=04827, P=0.0311) , 15 5[ EE 2 A5G
g B Vermomierobiots (= —0,6370, P=0.0025) ; WFFEIT. I
jé; 030 5 RN RS TEARSE( 7=0.494 6,0.518 2, P=0.043 4,
£ 0.0192) ; JRZE T 5 BB, HOMA-IR £ 1EAH
& .25 ¥ (r=0544 6, 05030, P=00130, 0.0238) ; Jii
AT RS 2 s 2 A E (r=—0473 8, P=

0—= m T 0.0348) ; AT ] 5 HOMA-IR &2 7 # 3¢ (r=

—0472 6, P=0.0353) . 7% G945 BH 28 N 22 4,

4 3 AR & E & 1K F

Fig4 Sankey diagram of intestinal flora at phylum level P=00295) . 5 LH/FSH5 iF # 3¢ (=0162 5
in 3 groups P=00343) 5 ARIPHHE 15 H M =HER 2 EMX
P: PCOS infertility group (n=20); H: Healthy control group (r=02513, P=0.0092) , 558 1L 2 7 4H %
(n=10); T: Tubal obstruction infertility group (n=10). PCOS: (r=—02044, P=0.0375) ; JERER 50 R
Polycystic ovary syndrome. AR (7=0.3588, P=0.0479) .

®3 3IEAARMKFEEFENFEELILR

Tab 3 Comparison of relative abundance of intestinal flora in 3 groups

Group n Firmicutes Bacteroidota Proteobacteria Actinobacteriota
Healthy control 10 0.704£0.095 0.158+£0.074 0.031£0.020 0.069£0.101
Tubal obstruction infertility 10 0.52540.106" 0.300+0.167 0.036+0.026 0.036+0.045
PCOS infertility 20 0.466+0.171"" 0.351+0.180" 0.1634+0.790"" 0.05840.081
F value 9.568 5.020 5.040 0.500
P value <0.001 0.009 0.011 1.000

"P<<0.05 vs healthy control group; “P<<0.05 vs tubal obstruction infertility group. PCOS: Polycystic ovary syndrome.
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