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Abstract: Objective: To observe the clinical efficacy of modified Cangfu Daotan Decoction on patients with
polycystic ovary syndrome (PCOS) of phlegm blended with blood stasis type complicated by insulin resistance (IR),
and to explore its effect on intestinal flora abundance. Methods: Retrospective analysis was given to the clinical data of
30 patients diagnosed with PCOS of phlegm blended with blood stasis type complicated by IR in the gynecological clinic
of the First Affiliated Hospital of Guangzhou University of Chinese Medicine from November 2021 to November 2022.
They were assigned to the PCOS-IR group and treated with modified Cangfu Daotan Decoction for three courses of
treatment, with one menstrual cycle as one course. Before and after treatment, the traditional Chinese medicine
syndrome scores and menstrual cycle scores were evaluated, the body mass, waist circumference, and hip circumference
were measured, the body mass index and waist—to—hip ratio were calculated, and the sex hormone indexes
[testosterone (T) , follicle stimulating hormone (FSH) , luteinizing hormone (LH) , LH/FSH ratio] and glucose
metabolism indexes [fasting plasma glucose (FBG), fasting insulin (FINS), Homeostasis Model Assessment of Insulin
Resistance (HOMA-IR )] were detected. A total of 30 healthy women who underwent physical examination in the First
Affiliated Hospital of Guangzhou University of Chinese Medicine at the same period were selected as the healthy control
group. The 16S rDNA sequencing technology was used to analyze the intestinal microbial composition of the PCOS-IR
group before treatment, after three menstrual cycles of treatment and of the healthy control group, as well as the relative
abundance of each strain at the level of phylum, class, order, family and genus. Results: After treatment, the total
effective rate was 93.33% (28/30) in the PCOS-IR group; the traditional Chinese medicine syndrome scores,
menstrual cycle scores, LH, T, FBG, FINS, HOMA-IR, and LH/FSH ratio decreased compared with those before
treatment, differences being significant (P <0.05) ; there were no significant differences being found in the
comparisons of body mass index, waist—to—hip ratio, and FSH level before and after treatment (P> 0.05). A total of
443 core gut microbiota are shared among the healthy control group, the PCOS-IR group before treatment, and the
PCOS-IR group after treatment. At the phylum level, the relative abundance of Firmicutes, Bacteroidetes,
Proteobacteria, and Verrucomicrobia in the PCOS-IR group before treatment was higher than that in the healthy control
group, and the relative abundance of Actinobacteria was lower than that in the healthy control group, differences being
significant (P <0.05). The relative abundance of Actinobacteria in the PCOS—IR group after treatment was increased
when compared with that before treatment, and the relative abundance of Firmicutes, Bacteroidetes, and

Proteobacteria decreased compared with that before treatment, differences being significant (P <0.05). At the class
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level, the relative abundance of Clostridia, Bacteroidia, and Negativicutes in the PCOS-IR group before treatment
was higher than that in the healthy control group, and the relative abundance of Actinobacteria was lower than that in
the healthy control group, differences being significant (P <0.05). The relative abundance of Bacteroidia and
Actinobacyeria in the PCOS—IR group after treatment increased compared with that before treatment, and the relative
abundance of Clostridia, Negativicutes, and Gammaproteobacteria decreased compared with that before treatment,
differences being significant (P < 0.05). At the order level, the relative abundance of Clostridiales and Bifidobacteriales
in the PCOS—IR group before treatment was lower than that in the healthy control group, and the relative abundance of
Bacteroidales, Enterobacteriales, and Selenomonadales was higher than that in the healthy control group, differences
being significant (P <0.05). The relative abundance of Clostridiales and Bifidobacteriales in the PCOS-IR group after
treatment elevated compared with that before treatment, and the relative abundance of Bacteroidales and
Selenomonadales reduced compared with that before treatment, differences being significant (P <0.05). At the family
level, the relative abundance of Ruminococcaceae and Bifidobacteriaceae in the PCOS—-IR group before treatment was
lower than that in the healthy control group, and the relative abundance of Prevotellaceae and Bacteroidaceae was
higher than that in the healthy control group, differences being significant (P <0.05). The relative abundance of
Ruminococcaceae and Bifidobacteriaceae in the PCOS—=IR group after treatment was up-regulated compared with that
before treatment, and the relative abundance of Prevotellaceae and Bacteroidaceae was down-regulated compared with
that before treatment, differences being significant (P <0.05). At the genus level, the relative abundance of
Bifidobacterium, Faecalibacterium, and Ruminococcus in the PCOS-IR group before treatment was lower than that in
the healthy control group, and the relative abundance of Prevotella and Escherichia—Shigella was higher than that in the
healthy control group, differences being significant (P <0.05). The relative abundance of Bifidobacterium and
Ruminococcus in the PCOS=IR group after treatment elevated compared with that before treatment, and the relative
abundance of Escherichia—Shigella and Faecallibacterium reduced compared with that before treatment, differences
being significant (P <0.05). The Shannon index in the PCOS-IR group before treatment was lower than that in the
healthy control group (P <0.05). Conclusion: The application of modified Cangfu Daotan Decoction in the treatment
of PCOS of phlegm blended with blood stasis type complicated by IR can effectively alleviate the related syndromes,
regulate the level of sex hormones, improve ovulation and IR, and then regulate the menstrual rhythm. It may positively
regulate the intestinal microbial community structure, such as increasing the abundance of beneficial bacteria such as
Bifidobacterium, and regulating the composition of flora related to PCOS—IR such as Firmicutes, Bacteroidetes, and
Escherichia—Shigella, thereby improving the intestinal microecological balance.

Keywords: Polycystic ovary syndrome; Insulin resistance; Phlegm blended with blood stasis syndrome; Cangfu
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BB R, 2R W AERIT¥E
X (P<0.05) . PERET AT F= BRI TG
B, RIS E R X (P>0.05) . PCOS-
IR 4697 i 0 45 TR RE R X = B2 5 fadt e o R 4
Fds, 2R GE L (P>0.05),

Taxonomy

B others

B Acidobacteria
| Tenericutes

[ spirochaetes

[ Patescibacteria

Abundance
o
o
o

0.25

0.00

&
Sample

iE: Health & 74 B xt B4, PCOS.IR.B &7 PCOS-IR 48.7& 75
%7, PCOS.IR.A % 7 PCOS-IR 48877 )5 .
B2 [kFREEEEEEERE

x7 K FRHEEBENFER

IR 367 1T J5 0948 B A9 AR =F B 5 4t R XoF
AR, Z25HLEITEEL(P>0.05).
PCOS-IR AHIRY7 o BAUAFT IR 4 . Il 2k i A9 AH X
FEEBIRITRIT BRI RN . JRRE
A 49 % AR T DA AW R R = B B TR T IR AR
ZRWA ST E X (P<0.05), PCOS-IR4H
TRIT I 025 TR A T =F B 5 fa e X IR 4 e
2B gt R X (P>0.05),

0.75

Taxonomy

B others

Bl Aiphaproteobacteria

I Saccharimonadia
0 Deltaproteobacteria
[ Erysipelotrichia

Abundance
o
o
o

0.25

0.00

Qf& oe;‘g,

& &
Sample

7E: Health & & 2t 820, PCOS.IR.B & & PCOS-IR 4% 77

A7, PCOS.IR.A % = PCOS-IR 407 77 J& .

B3 MKTRpEEHENFEERE
x8 MAKFHEEBHEMNFER

f@#  PCOS-IR 41 PCOS-IR 41

fill  PCOS-IR 41 PCOS-IR 41

% B e S RHEAL T TR
JERERR ] (Firmicutes) 0.562 0.651" 0.552% PR ZETAT IR 44 ( Clostridia) 0446  0.473" 0.437%
AT ] (Actinobacteria) 0.265 0.126" 0.265% TR 40 (Actinobacteria) 0249  0.132" 0.159%
T 1] (Bacteroidetes ) 0.063 0.095" 0.063* PUFF 49 (Bacteroidia) 0151  0216" 0.232%
A3 B 1 (Proteobacteria) 0.072 0.087" 0.079* B A (Gammaproteobacteria) — 0.072 0.072 0.068%
JEIAT ] (Verrucomicrobia) ~ 0.003  0.006" 0.006 JEEBE BRI 40 (Negativicutes ) 0.036  0.060" 0.056>

2. Q5 ExBaki, P<0.05; @5 PCOS-IR 44 57 77
i, P<0.05,

482 WMKFEHEREHESW WE3. &S
TEA K |, PCOS-IR 413477 Rij HHRIR 2 AT
PN . FUAT R 20 B JEE R T X R T = B 3 vy T fik
JREXT RRAH, il 28 B 24 1A FE R 3 AT fe e o) et
H, ZRYAGIFE L (P<0.05), PCOS-

E: Db EArBaki, P<0.05; @5 PCOS-IR 44 75 a7
iz, P<0.05.

483 BXTEBEEMEIMN IWE4. £
£ HKF b, PCOS-IRALVAIFHTIRE H . X
IS AT B E AR 3 B AR T X R4, AT
E\%H%E&H%$@%H%EN$Fﬁ@
THEFEXT A, ZRWASRITEE X (P<
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0.05) . PCOS-IRAIGITEMRE H . WIEFF
W E AR B ROAT R, AT E . A
WA TR H AR F B BORITRIREAL, 25
WHE S %3 X (P<0.05), AT @E B 8k
FEHBITTMELE, Z2RILHEIT%E
X(P>0.05),

0.75

Taxonomy

B others

B Micrococcales
| Betaproteobacteriales
I Desulfovibrionales
| Erysipelotrichales
[ Verrucomicrobiales
[0 Sselenomonadales
[ Enterobacteriales
B Bacteroidales
[ Bifidobacteriales
B cuostridiales

Abundance
4
[
o

0.25

0.00

'S
&

N
o° o*
IS IS
& &

Sample

%: Health &~ fExT P840, PCOS.IR.B & & PCOS-IR 4074 77
#, PCOS.IR.A A&7 PCOS-IR 207657 J& -
B4 BKFREREEEFEEERE

®9 BATFHEERHENFEER
fle  PCOS-IR 41 PCOS-IR £

2 WAL AT TR
HRH H (Clostridiales ) 0403 0305 0.317%
WUEAT# H (Bifidobacteriales) 0259 0.214" 0.291%
FUFFH H (Bacteroidales ) 0203  0.287" 0.206>
7+ % H (Enterobacteriales ) 0.060  0.085" 0.082

JIE27074 H (Selenomonadales)  0.028  0.057" 0.049

E: O EsBakit, P<0.05; @5 PCOS-IR 457 71
iz, P<0.05,

484 FKEFBEERBESN WES. E10,
TERFKSE |, PCOS-IR 2034 77 Aif 9 B 5K
Bh L RUB AT TR AE T BE A% T e B,

TR IR OCPARE . JUATF R A A X 3 B 2 gkt
R, ZR¥ARITFEEL(P<0.05),
PCOS-IR 4iRY7 I 19 B ER AR . BUBHF # R
AR BE A BRI TR T, S FRIRICEFR . 42

FEERHR AR X F B BORITRIREAR, 2 RIA
SGit#FE X (P<0.05), FRMIKFER, 204
FETE R K BEAF B R A9 AR X =F YR YT RIS Heg,
Z WGt E L (P>0.05),

0.75

Taxonomy

B others

B Ensipelotrichaceae
| Enterobacteriaceae
0 Coriobacteriaceae
| Rikenellaceae
|| Lachnospiraceae
I Acidaminococcaceae
[ Bacteroidaceae
B Prevotellaceae
| Bifidobacteriaceae
B Ruminococcaceae

Abundance
o
o
o

0.25

0.00

%: Health &~ At P& 20, PCOS.IR.B &~ PCOS-IR 2174 75
A, PCOS.IR.A &7 PCOS-IR 207677 )& -
E5 RkFRpEEHEXFEERE

®10 RUKFRERBENFER
fiHE  PCOS-IR 41 PCOS-IR 4

% MR WE TR
P HERF R Ruminococcaceae ) 0358  0327" 0.342%
WP FRH(Bifidobacteriaceae ) 0311 0.181" 0.210%
WK K F A (Prevotellaceae ) 0.131 0.215" 0.203%
HHFF B (Bacteroidaceae ) 0.025  0.096" 0.069>
FHFBIRF R Acidaminococcaceae)  0.012 0.013 0.012
2L $EFFHIR(Coriobacteriaceae ) 0.010 0013 0.011
BB (Rikenellaceae ) 0011 0011 0.013

E: Db R BAiZ, P<0.05; %5 PCOS-IRZL% 7 AT
i, P<0.05,

485 BAEBREEMEST WKe6. £11.
76 )& K SE |, PCOS-IR £H 3477 Ril By AU AT
J& o ZEFT RIS K 5 K A A X 3 B A T
FREXT AR, S EIRRHE . R A R -
8 AR B 8 i TR X R, = R IR
it X (P<0.05), PCOS-IR 4HiAY7 I iy
MUECFF & 988 B KA R AR = B Y BaG Y7 AT
T, BRA& ICH - BB CHE . 25T 3R 1A
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Xt BRI R F R, ZRIA SR
X (P<0.05). 7KK E A FRGTT
AiJa e, 22 igeit# i (P> 0.05).

Taxonomy

B others

B colinsella
[Eubacterium]_coprostanolligenes group

[ Akkermansia
Bacteroides

[ Cristensenellaceae_R-7_group

I Ruminococcus

| Faecalibacterium

B Escherichia-Shigella

Abundance
(-]
@
=]

Bifidobacterium

B Frevotelia
0.25

0.00

Sample

7% : Health & =388 4, PCOS.IR.B & & PCOS-IR 2875 57
#7, PCOS.IR.A £ & PCOS-IR 40597 )5 .
6 BAKFEREESHBENTFEELRKE

F11 BAKEBEREBHEXNEER
@R PCOS-IR 4 PCOS-IR #4H

m R MEAL AT AT
HFE IR G B JE (Prevotella) 0282 0319 0.316
KU A7 & (Bifidobacterium) — 0.263 0.185" 0.241%
F¢FF R (Faecalibacterium) — 0.127 0.083" 0.074”
AT T _ A T T -
ﬁiﬁi‘hi‘:fhiﬁ f 0.118  0.168" 0.151%
9 B BR S (Ruminococeus)  0.053 0.047" 0.049?

2. O5EExrBai, P<0.05; @5 PCOS-IR 434 57 77
W#k, P<0.05,

4.9 Alpha ZH S

491 HEMZESHT R4 (Rarefaction
Curve ) il s A AUUAS [R) 0 o TR 51 18 W v R B
UL, PEASREAS I e 8o . B AR AR R
Fe 9050, 9N A i AR SR W Bl 22 A g B (L
Shannon F8 %N H1) . Mihta TFnt, KM
PP R EE O 218 , ARSLH s oA 25 W 1
I OTUs Kt , il WA 4 Air iy 28 45 B o
FEATRRIUE D 2R, WK T,

Shannon

Group
~—— Health
~— PCOS.IRB
PCOS.IR.A

Shannon
]

10000 20000 30000 40000 50000
Sequences Per Sample

7E: Health & =& B2t 20, PCOS.IR.B & = PCOS-IR 4874 7
1, PCOS.IR.A %7 PCOS-IR 2834 77 )5
7 shannon 358 # % #h 2k B

49.2 Alpha SHFMEIELH S Alpha ZHE4E
FEBU WL T EAFER A RELZFEME, Chaol 48
BRMY M ESEWMEENZ D),
shannon $§ 4 . simpson 1§ Z0 R WL W) Fh 2 A4
T B s 2R

M 8T UL, fEEFEXTARAL . PCOS-IR 41iA
¥7 17 . PCOS-IR 4174 J7 J& fY chaol 45 %% .
simpson 8 AU WAL, Z R ITIG 2= L (P>
0.05). PCOS-IR HIGYTHIAY chaol 545 137 %%
TICTFEEREXT HRAL, A7 5 A Arelcss, s Tk
FEXHRAL, ZRW TS IT¥E X (P>0.05),
PLRIG YT 5 PCOS-IR 40 117 18 T BE Y 2 5 B &k
AT —m AR b, AT REAE A R S T T R AR
T

PCOS-IR 4174 J7 ] B shannon $5 F AL T it
HEXTBEZH (P <0.05), 4275 PCOS-IR #3738
R ZFEVERRAS . TRESS R4 . PCOS-IR
IR Y J5 1 shannon 48 204 PCOS—IR 467 Al
A LT, WA TFAEREXT R4, 25 TsiT
B (P>0.05) . HARBITIE, i w sy
M 2 — IR fa s, (AR E AR
IKF- o
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chaot shfnnon ; simpson 5 -I;J- -L/k\'

800 . ’
’ U R M X AR, Sy BORAB AL, b,

700 09
% GrO:Salth g ¥ Gm::a\th % Gro::alth Aé‘ﬁd‘z‘(é\ ’ % 1% H$ %l BH/_:C 9 ’E'Fﬁzt( “/EKZ:{/B N
T 600 PCOSRB 8 PCOSRB S PCOSIRB N L, . . -
PCOS.RA PCOS.RA PCOS.IRA S RNTA SRNTA § 1=
: ' PRI, PRI IN Z Ik, RS, &
500 . S S .
¢ o7 sy, MmATAN M ANA . BRIB A, 8L
5 7 M AT, S LA

¢ ¢ ¢

72: Health & =4 2820, PCOS.IR.B % & PCOS-IR 4% 57
A7, PCOS.IR.A & FPCOS-IR2L& 57 )6, * R it mal
PCOS-IR 4874 757 Af b4k, P<0.05.

E8 3AMAH Alpha LHFIEFHEE

410 BetaZHEMDH  Beta ZHEEHT T
PEAG AL ) A D RIS S5 F B 22 57 ARBIFIE LT
Bray—Curtis 52§, X 3 2L A 19 7 38 1 A 445 14
PEATRIAE 0, W9, SR B, EY T
FREEMA BT E, 3R — 2 R
A, 03B R A L, 2550t
25 Y (P=0.084) , PCOS-IR 4HI477 5 FUFEA
Sy A EIRYY BT R B, PRIy AT
FIE 1 1 18 R RE 45 R A o f RS B i
A2 SRR EG G4 E UK, TR EE
RIFEA 1 ol 3K 3R 7 TR A R AR 31 I
FAL

PERMANOVA Pvalue:0.084

Group
0.41 Health
PCOS.IR.B
PCOS.IR.A

e
N

PC2(9.28%)
]
o

e
~

-0.4

o6 04 02 o o2 o4 06
PC1(10.33%)
E: Health & 74 E 3B 20, PCOSIR.B & & PCOS-IR 2834 77
A7, PCOS.IR.A %+ PCOS-TR 20477 )5 .
B9 PCoA##E

PR a4, TR, SR A, Hwmil
MU Z TR A, P EES bR, RS
B

G SR FEEHTRIEM T . <VAG
SR MRAE , AHIETE T B B8 1 sy
F B X PO E LS AR ARG, ARG D
SR EEE Ak, op AT . RS AT,
A, DB BT . A TR R
W, R EAR-FHZ XA MR, e
W, AT, AT AL
A, WEEBHTE % 5 A e A IR, ) v 7
By WA, WREphASE; vhTETE, W
g o R AERERL, BioCEA gk,
KHAHIE BN, B SEMEA, 8T
BRI AT . AT RN, B H R
5B EARNC, BEAT B[R] 3 5 I 25 28K
MAER A R . S ATRA M, i
1) i O 5 0 o S O Ak, ol 4 T TR R A
P EANITANZEN . 1P B B AS AR SE iRERAL
PR, WEPRMLBH BB 2 W RgiE Hh 2y
M EARZERERAT BT, WS, T RS
R 2 A E TR, AR
B, BRIz, —25aH, MM T
T AT, TP AERAKHLE R, MR A,
UMANg, WAL A, PCOS RN —Fh gt
IR ER AWM R 2, B R N
o INZ PRI EBUR 2 i T B, &
N 7 RN R W11 B P2 v N W 4111 YL
Ji Bk P 2 5 AR, 45T M W PR AN AT
WO N4, —REIH BB, AT EpE
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b, PRHKAEZ A s ZReTE mALRE, A
TR HOBMAT, AR SRemERAE ,
AR, BTN, BE AR 5K 8 4l T BUBUE 2
B, NAEMSEEHMNEEZ B . FHSEU0E I,
JEE AR K ZAE, JH L Lz 5 . XS 1 e
FRIME LS, BERA I 75, GEARAR 2 20K
=G, SEAERFRMIGI . WL

FSH F LH 8 H T [H] #2745 BY 5L 19 6 45 D)
fiE, LH/FSH LGB AT A Sy 150000 B1) 58 i by M 1) 2
ZF&Fr", RUDNICKA EZEWHF58 & P, & LH
IRV ] RN S A S R, AT
WIIER K. RN, HEMEACETHE T fem
HIR, FHPCOSHEHEMEMEHRERESIRZ
() T2 W AH AR 2 A PR 3R, IR J2: PCOS &
A= K SRR R R A o EER IR LA A
FEEC ST RE R . i TS R IOEA AL
P FER A A AR RE, 1 A T
BB FE, SRS EMBET S, FBG. FINS
S HOMA-IR "] 1E R i it PCOS S35 IR 2 B 1Y
MG FE R AR E R BN, Sl M T 9%
I 767 Ji, PCOS-IR £H A4 w2 31F fig fH
. A& EW 4. LH, T, FBG. FINS,
HOMA-IR {H % LH/FSH H {8 Y8818 )7 i AR
PEIN AT IS N T W] A R R R B 25 I
MR BE R, BE IR, AT E KE,
MCEHESR, SEmET A 495, FBG. FINSAI
HOMA-IR (1) B AR B2 7R 45 B 592832 Jn ik 77 mT
A7 8RR R R .45 /L PCOS & T IR 33 1Y IR
T

38 TR A AR I T8 PN P R T A2 A I
YIREVE . Wil A Wi v T e ok i 7 i
JRBEINRE . BRI = W i AR R L T Y
WER AR . S RS | BRI RS LA
F R IEH AR K R B, WiE B R A
IR I E KRR DI aE, BT HE
FRERIL . MERR A S A= Y bR PR T RE . JERE TR ]

F R T 2 BB AR . BRI 2R A AR
)R AT E DI R, I IR IE & X Be s & A=
[ ST o

PIFFE 1A BE oA s 2 b, Ts 2 bt
TR, AT 0 A YR AR IR R
WG GRREAM, S ECRAE LA SRR 5 R AR
R, HRIREEY, IRET RN B
2 5 HEBEBURIEAEDC, HR R T S350
T RE L BE ES ™ AR B ) AT A e el A
R SR RE , KA HLIAR B AR B R Bt A VR
FHPY S RS FF 5 2 i 1 B R P OB 25
Ff, AT DA Ak A B A 38 SR PR i se M)
2, ot Ll ) P A R A A2 25 LG
FF TR S5 A0 i TR AT 38 o 38 A I £ 2 A 7= A e e
JIE 95 R (SCFAs ), 8 1 i A 4 38 e i 3R 43
W, ARAFRI, 2w SCRAs 4, gl
IR™, ARG 45 AR, EHSHG e  nl
AR AR, BN g e ERE, R
T R . PURZY BRI LB, A B R
BB Y A M B A PTR . R e
REIAE IR, R £ 45k B8 20 i 18 v
HAENER, w3 SUE AT 5 %A WS
., —WEYEE A, EETREEH TR
A TR RS R 1R 45 5 A4 B EGE: . IBE IR L
KATRVER . PS8 TR SRS AT B
3 EE , HT S PRI IR B AT LR 2 E M A
AR FIGE IR BAER, b nl WL, &S
PR Nk Ty v B 22 vh 24 Rl R 3R 5 i 1
A EVE

gE Lk, SRG IR IsIE 7 P
HZ5R PCOS A 91 IR 1A RS i Fe A& 1A AE
R, TR FE K, s HESE A IR TE M,
HEME T A 2, Hon] BRI L 1E [0 L g i
THAE RIS 20, QS I BUbs A TR 45 AT 45 TR 1Y
FRE, FIEHE AT RRER ] TR TR A [
T - B R R 45 5 PCOS-IR A1 3¢ 1Y T BE 4
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B, B M A A A I AR TR RV
T?‘%T“E’%éé%ﬁﬁfnu, {HAZ FRFREA AL
— o tst it BB —E . R
%ﬂiﬁﬁ?ﬁjﬁﬁik%\ THE Z ks L R
AW RE-RBCE T, i — PRI A
B, 4 PCOS )7 8 Al SE Y IE UL o
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