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121 EERABSE: PCOS BHEVIKLLH
N 24 UP LRk B I 25 Wi B B AR AR
BT IR, I ML-001A EEIRACREE
B RYNE = B RHHCA PR A W), REE MUIE ZE(H
(#4495 g), —80 °C hfr, JG AT BRIy 74T
1.2.2  MBEFRAREE: ERA TZEL5 3 KO
W) RS R AR, HARAT ] &3 AL
— KRR MERE, MM MEIRA TR 3 &
(1 mL/48),—80 °C VA, Je kA 1 AE AL S e A DG A .
1.3 SEEEKN

1.3.1 DNA $REUR SCREMI % A SERE G 72
RIAFE(Z) 5 g), F Zymol DNA U5 & HE
DNA, DNA ¥ i f14li i i /] NanoDrop # %t
(Thermo Fisher Scientific)iF4 1l & F-18 12 Byt fig b
BECHLIKAG T3 7RO, B Ja A T P AR
PRIZH Y -

1.3.2 EPEREEERANF: FH Hlumina V&
AT, ESCPRECEN 4 DNA, SRSk
Covaris 3 # Bioruptor 4 K Bt DNA (4n3EH 4
DNA . BAC 5K Jy Bt PCR = ¥)FEHLIT I Ak
K DNA F B, #R)5H T4 DNA Polymerase .
Klenow DNA Polymerase il T4 PNK E-FT W B B4
MR St 52 AR U, AT 30 I <“A”,
75 DNA R BLRE S 3/l A Tk 1 Fp ik 4 Sk
HRE, FTRTK RSP Mo B i Bod e 4,
FH{ ] PCR EAY S M sty A1 45k 19 DNA A B 5
wJa, AR SOEIAT cluster il £ AT
133 M{EBRKM: KB FRAAE 3000 r/min
4 °C Bl 15 min J5 5%, FFAE-80 °C T RAF, H
TRl A MR . SRR R (FSH) . A B Ak
JEER(LH), M —BE(E2), SEMR(T). #EFLE(PRL).
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AR A A G SR T o A, BT A Gk A R L
P<0.05 FonA Geit2r g Lo ARIFRE R lefse 43
B, AAES A F Kruskal-Wallis & FRS 56 5 1 H
biomarker [#F'(P<0.05), F &M 115 4341 (LDA)
Xf biomarker TH A TAl 22 S WA 200 1 (B LDA
score), B LDA>2.0 BTl , AAGITFE X2
SR

2 ERFQM

2.1 ErfEE

23 il PCOS HE N 23 FilfadRExs IIL 46 i
TEREA . 46 (R FEHRA LI 46 (3184 . WiZ
(1] 4 % F1 A 5 45 £ (BMI) [E] AN £ 7E 22 5 (P>0.05)
(F 1),
2.1.1 IGRIEWRHT: ZEIEH, 23 4 PCOS
BEZEIS 04E 10 A, 14046 10 A, 2
SIAE 3N, 23 AR BZ BV 23
NAHHR 0 45 AT, 23 44 PCOS 5
R0 JAH 9N, THA 9N, LA 2
A, A 2 N, VRIA 1N, 23 ALtk
JFExT BEE TR 23 A48k 0 9. B 22N
Birr, 23 4 PCOS ¥ 16 N B M4 R A
ZAHEM, 7 N B BERERIER, KERAZA
P, 23 AL PRI I B A5 R BN IEH -
S 1153 b & P AL TR] I DR A48 A5 A7 A2 W B 25 5%
PCOS & B K I/K¥-(hirsutism) . 435 7K F- (acne)
Tl B W ZHE(PCOM)THHLI W L i Fe Xt B4 /™ B

(P<0.001) (% 1)

212 MFFRWRONT: W BT A B, W
A AEACIEPR A 22 5%, PCOS & B2, T,
LH. LH/FSH. AND, 17-0-OH. FAI /K~¥BH i 5
TR L E(P {5552 0.046, 0.037, /T
0.001, /NF0.001, /INF0.001, /T 0.001, 0.040),
PR et Ehmxt L &), PCOS Hi# Adiponectin 7K
SR S X IR (P<0.001), FUAMFIEILE 1,
2.2 BB EREER

221 BT XN IE R a-Z R
Y Shannon $5 %1 Simpson 84L& Pielou $5%K
PEAT X He o, AR ICGET S 22 5 (P>0.05), KW
P Z (]l TE A ) 2 REPE AT 22 5 (K 1)

2.2.2 PCOS ZHFnfgRExs BRI A My R A2 AL,
P : (1) PHALBEREAET KO Bk PIELREA
A E 10 ). $UFFET 1 (Bacteroidetes) . JERER
I"J(Firmicutes) . “EJE 1 |(Proteobacteria) . TR A
I"J(Actinobacteria) . ¥V ] (Fusobacteria) . PEi
W [ J(Verrucomicrobia) . RAK#E(Viruses noname) .
I & 1 (Euryarchaeota) . IR | (Synergistetes) .
Candidatus Saccharibacteria T | o A FEASH LT
P ] N LA T T (Bacteroidetes) . J& BE T 7]
(Firmicutes). ST |(Proteobacteria) ML H ]
(Actinobacteria), 43 FEX BRI 5 56.26% .
32.70% . 7.97%. 2.75%; 7E PCOS £ H KK i
68.18%. 21.25%. 7.12%. 2.32% (&1 2).

(2) PELRHEAE BT B PIE 46 4>
FEASR IR B 134 A, Hob, JREERT] 54 4
J&, ZIBHE] 31 A&, WKET] 16 Ma, U
W 118 W2 PR m R SRR ], H
UORIET] L TR T TR T (8] 3). fdtRR
Xf B AR A UL T T ok A AU ) SR BE
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1. PCOS BEEREMNBAIIRKESESEUNRBIRFERSH
Table 1. Analysis of the results of clinical information and biochemical immune indexes of PCOS patients and
healthy controls
Test PCOS (n=23) Normal (n=23) Shapiro Wilk T test Mann Whitney U
Age 27.00(23.00, 28.00) 25.00(23.00, 31.00) P>0.05 P=0.515
Body Mass Index, BMI/(kg/m?) 21.48(19.23, 26.04)  20.70(19.00, 22.15)  P<0.05 P=0.345
Prolactin, PRL/(mIU/L) 408.97+298.09 429.03+£253.74 P>0.05 P=0.807
Progesterone, PRG/(mIU/L) 0.71(0.49, 1.01) 0.82(0.67, 1.23) P<0.05 P=0.482
Estradiol, E2/(pmol/L) 209.00(144.10, 267.20) 151.80(127.60, 186.20)P<0.05 P=0.046
Testosterone, T/(nmol/L) 1.29+0.69 0.91+0.51 P>0.05 P=0.037
Follicle stimulating hormone, 6.467+2.42 7.61+1.76 P>0.05 P=0.074
FSH/(IU/L)
Luteinizing hormone, LH/(IU/L) 16.87(10.79, 22.94) 6.49(5.11, 9.05) P<0.05 P<0.001
LH/FSH 2.84(1.62, 3.46) 0.96(0.76, 1.23) P>0.05 P<0.001
Androstenedione, AND/(ng/mL) 3.86(2.42, 5.48) 1.97(1.42, 2.98) P>0.05 P<0.001
sex hormone-binding globulin, 46.70(33.40, 78.00) 60.00(36.90, 84.20) P<0.05 P=0.253
SHBG/(nmol/L)
Dehydroisoandrostenone sulfate, 232.78+128.07 222.26+95.18 P>0.05 P =0.753
DHEA-S/(ng/dL)
170-hydroxyprogesterone, 0.92(0.66, 1.38) 0.48(0.38, 0.78) P>0.05 P<0.001
17-0-OH/(ng/mL)
Free androgen index, FAI 2.69(1.33, 4.42) 1.22(0.68, 3.06) P<0.05 P=0.040
Monocyte chemoattractant protein-1,  31.12(18.11, 49.51) 28.69(10.68, 36.94) P<0.05 P=0.640
MCP-1/(pg/mL)
Adiponectin/(ug/mL) 10.81(7.64, 14.92) 4.82(2.26, 5.86) P>0.05 P<0.001
Leptin/(ug/L) 10.39+2.23 8.95+3.17 P>0.05 P=0.099
interferon inducible protein 10, 20.63(8.88, 126.72) 34.04(26.86, 47.55) P<0.05 P=0.381
IP10/(pg/mL)
Macrophage inflammatory protein-1,  39.27(6.11, 403.35) 45.18(14.45, 111.27) P<0.05 P=0.172
MIP1/(pg/mL)
Interferon-y, IFN-y/(pg/mL) 0.00(0.00, 6.63) 0.00(0.00, 15.52) P<0.05 P=0.890
tumor necrosis factor-a, TNF-a/(pg/mL) 0.43(0.00, 13.62) 0.93(0.00, 2.20) P<0.05 P=0.941
Hirsutism 1.00(0.00, 1.00) 0.00(0.00, 0.00) P<0.05 P<0.001
Acne 1.00(0.00, 1.00) 0.00(0.00, 0.00) P<0.05 P<0.001
Polycystic ovary multiple, PCOM 1.00(0.00, 1.00) 0.00(0.00, 0.00) P<0.05 P<0.001

The sample size of each group in the PCOS group and the healthy control group is n=23. Shapiro Wilk test is performed on all data. A
group with P>0.05 indicates that the normal distribution is satisfied. One-way ANOVA was used to test the homogeneity of variance,
and the group with P>0.05 indicated uniform variance. The results of all group normality tests are shown in Table 1. The one-way
ANOVA variance homogeneity test results show Age, BMI, PRG, E2, LH, LH/FSH, AND, 17-a-OH, MCP-1, Adiponectin, IP10,
MIP-1, TNF-a, Hirsutism, Acne, PCOM groups have uneven variances, P values are 0.03, 0.00, 0.03, 0.01, 0.00, 0.00, 0.00, 0.02, 0.01,
0.03, 0.01, 0.02, 0.03, 0.00, 0.00, 0.00. The two groups were in accordance with the normal distribution and the variance was
uniformly expressed as X s, and the independent sample T test was used for comparative analysis between the two groups. P<0.05
indicated that the difference was statistically significant. Any one of the two groups that does not satisfy the normal distribution or
uneven variance is represented by M(P25, P75), and the Mann-Whitney U test is used. P<0.05 indicates that the difference is
statistically significant.
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Figure 1. Diversity analysis between PCOS group and healthy control group. A: Shannon index of a-diversity; B:

Simpson index of a-diversity; C: Pielou index of a-diversity; blue is the healthy control group, and yellow is the

PCOS group. The thick line in the center of the box plot is the median, and the upper and lower sides represent the

upper quartile and lower quartile, respectively, and the far end of the upper and lower line segments represent the

upper and lower edges.
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(Subdoligranulum) 3.40% . % i R )& (Roseburia)
3.23% . WUAFE & (Bifidobacterium) 1.90% . 554
[IKTA )& (Blautia) 1.73% . E ¥ & (Megamonas)
1.29%. PCOS A Ko PFi i ok B AT T ]
FEREGR ], F R s 2R OO . A 18 R
(Bacteroides) 37.93% . ¥ 5 ik [K & J& (Prevotella)
16.02% . 7 K i )8 (Alistipes) 8.49% . K &
(Faecalibacterium) 3.90% . AT # & (Eubacterium)
3.88% . Y7y [RIHJE (Escherichia) 2.90% . ¥ B ¥k
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(3) PILLEAEAERNKF L AR B - FREXT AR 2
OGS AR v S AR R MR R R ST TR T TR
I W (Prevotella copri) . FE {8 #LFT T# (Bacteroides
stercoris) . Alistipes putredinis . ¥ il $# FF
(Bacteroides vulgatus) . Bacteroides plebeius .
Bacteroides ovatus, ittt 28.86%. JEEELE[ 1Y
KB K W (Eubacterium  rectale) . % i 42
(Faecalibacterium prausnitzii) . Subdoligranulum
unclassified . Ruminococcus bromii . Roseburia
inulinivorans, ittt 17.77%. BILHE 1B KGR A
Hi (Escherichia coli) 5 H 3.09%.,PCOS ZH X iET%
e PR N R 7/ R P /Y Al NN DR AN
(Prevotella copri). Alistipes putredinis . i@ I FT
W (Bacteroides vulgatus) . FE(EAUNT# (Bacteroides

stercoris). Bacteroides plebeius. Bacteroides

http://journals.im.ac.cn/actamicrocn



458

Wan Wang et al. | Acta Microbiologica Sinica, 2021, 61(2)

Phylum

10

~
W O

W
O

Relative abundance

2

(o)

0--7__—__I —_I_,

Bl Bacteroidetes

B Firmicutes
Proteobacteria
Actinobacteria

B Fusobacteria
Verrucomicrobia

W Viruses _noname

I Euryarchaeota
Synergistetes

W Candidatus Saccharibacteria

& 2. PCOS AFFEBLE[TKF E¥FhE R LR E

Figure 2.

massiliensis . Prevotella stercorea . Bacteroides

Bacteroides ovatus . Bacteroides

b 45.07% . JEBER ) A AR

Ruminococcus

coprocola
uniformis ,
(Faecalibacterium  prausnitzii)
bromii, it 6.77% (&1 4).
2.2.3 LefSe(LDA effect size, RPEFIFIFHTRR
KNG RIS Wl A P e T kP

actamicro@im.ac.cn

Bar chart of species annotations at the phylum level of the PCOS and control groups.
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Bar chart of species annotations at the genus level of the PCOS and control groups.
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Xt BE<1%) B A AR (A 6).

225 B R A SR A . 5l AT
(Bacteroides vulgatus)5 '™ }8 BT & (Eubacterium
ventriosum)Fl Subdoligranulum unclassified 7 . &

A3 B 5 52 T (Holdemania unclassified) 5 3 71 4
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*, 5N KK AEKE (Ruminococcus gnavus) T IR 1E
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Figure 4. Bar chart of species annotations at the species level of the PCOS and control groups.
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enriched in healthy control group.
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Figure 6. Distribution of relative abundance of four different species in PCOS group and control group. Legend:
A: The relative abundance distribution of Eubacterium ventriosum between the two groups; B: The relative
abundance distribution of Subdoligranulum unclassified between the two groups; C: The relative abundance
distribution of Bacteroides vulgatus between the two groups; D: The relative abundance distribution of Escherichia
fergusonii between the two groups. The left side of the vertical solid line is the distribution of the species in healthy
control species, and the right side of the vertical solid line is the distribution of the species in PCOS patients, The
solid horizontal line represents the mean of relative abundance, and the horizontal dashed line represents the
median.
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Figure 7. Correlation analysis between species. Legend: Blue represents a positive correlation, red represents a
negative correlation, the color shade represents the correlation coefficient, and * represents a significant correlation
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Figure 8. Correlation analysis of differential species and biochemical immune indexes between PCOS group and

healthy control group. Legend: Blue represents a positive correlation, red represents a negative correlation, the
color shade represents the correlation coefficient, and * represents a significant correlation (P<0.05).
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Abstract: [Objective] To compare the structural characteristics of intestinal flora between patients with polycystic
ovary syndrome and healthy controls, and to explore the relationship between differential flora and biochemical
immune indicators in patients with polycystic ovary syndrome. [Methods] From March 2018 to May 2019, 23
patients with polycystic ovary syndrome and 23 healthy women who were treated at the gynecological clinic of The
Second Affiliated Hospital of Guangzhou University of Chinese Medicine were selected. Each patient retained a stool
specimen and a blood specimen at the initial diagnosis. Fecal specimens were extracted from DNA for metagenomic
sequencing, and serum was used to detect sex hormones and inflammatory factors. Biological information analysis
was used to compare the structural characteristics of intestinal flora between patients with polycystic ovary syndrome
and healthy controls. [Results] The intestinal flora of patients with polycystic ovary syndrome and healthy controls
were significantly different at the Phylum, Genus and Species levels. There are 4 species with a marked difference
between the two groups. The relative abundance of Bacteroides vulgatus and Escherichia fergusonii in the polycystic
ovary syndrome group is higher than that in the control group, and these two bacteria are closely related to the
pathogenesis of polycystic ovary syndrome. While the relative abundance of Eubacterium ventriosum and
Subdoligranulum unclassified is significantly lower than that of the healthy control group. Among them, Bacteroides
vulgatus, Eubacterium ventriosum and Subdoligranulum unclassified are correlated with each other, and there are
correlations between different species and biochemical immune indexes. It was found that the combined of five
species of Ruminococcus bromii, Gordonibacter pamelaeae, Desulfovibrio piger, Eubacterium ventriosum, Prevotella
stercorea had good efficacy in the early diagnosis of polycystic ovary syndrome patients. Genetic analysis found that
PWY 7228 super-pathway of guanosine nucleotides de novo biosynthesis I gene pathway is enriched in the polycystic
ovary syndrome population. [Conclusion] The intestinal flora and biochemical immune parameters of patients with
polycystic ovary syndrome are significantly different from those of the control group, and have a certain correlation,
which provides a direction for the comprehensive diagnosis and treatment of patients with polycystic ovary syndrome.
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