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[ Abstract] Objective; To study the effect of Siwutang (SWT) on intestinal flora in rats with
diminished ovarian reserve (DOR) induced by Tripterygium wilfordii polyglycoside (TWP) based on 16S rRNA
sequencing. Method: Twenty 8-week-old female SD rats were randomly assigned into four groups: blank

group, model group, SWT high-dose group, and SWT low-dose group. Except the blank group, the other three
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groups were underwent intragastric administration of TWP tablets at a dose of 50 mg-kg" for 14 days. On day
15, the high-dose group was administrated at 3 times of the human dosage (40 g/person/day) , the low-dose
group at 1.5 times of the human dosage, and the model group and the blank group with the same volume of
normal saline for 18 days. Then, feces were collected for 16S rRNA sequencing. One hour after administration,
blood was sampled from abdominal aorta after anesthesia for the measurement of hormone levels by
radioimmunoassay, and ovaries were sampled, embedded, sliced, and stained with haematoxylin-eosin (HE)
for pathological observation. Result: The model group had higher level of luteinizing hormone (LH, P<0.05)
and lower level of estradiol (E,, P<0.05) than the blank group. The SWT high-dose group and low-dose group
had lower LH levels (P<0.05) and higher E, levels than the model group (P<0.05). SWT reversed the elevation
in follicle-stimulating hormone (FSH) and LH levels and the decline in E,and progesterone (P) levels caused by
TWP to some extent. There were a large number of follicles at different developmental stages in the blank group,
while atretic follicles increased significantly in the model group. A large number of mature follicles, secondary
follicles, and primary follicles were observed in the high-dose SWT group, and primordial follicles, secondary
follicles, and increased corpus luteum in the low-dose SWT group. Compared with that in the blank group and
the administration group, the abundance of Verrucomicrobia and Epsilonbacteraeota in the model group
significantly reduced. Compared with the blank group, the model group had different intestinal flora in phylum,
class, order, family, and genus levels. Specifically, the model group had increased proportions of Firmicutes
and Bacteroidetes. After TWP modeling, the abundance of Lachnospiraceae decreased significantly while that of
Ruminococcaceae UCG-005 increased significantly. SWT groups, blank group, and model group can be clearly
distinguished, and SWT groups had a tendency to approach the blank group. Conclusion: SWT may improve
the ovarian function of rats with TWP-induced DOR by regulating intestinal flora diversity.

[Keywords] Siwutang; diminished ovarian reserve (DOR) ; premature ovarian failure (POF) ; 168
rRNA ; intestinal flora

U ) REAIK R (DOR) 3 2 45 U L 4 ) £ 41
I P 50 U 20 0 () T A B TR BT A A T ) G
U KOT AR L5 O I B D AR O I I R KO
Fhi WG R 2R BN A 207 J5 2 40 2% 5 A 456
K, e pg b WA A 2 DL KA B R G s R 2
b — 250l & R Ry R R MBS T RE N 4 B R
[e) Fsf H O b L B 0 I A R AR L TA A T RE
% T S5 5 10 & SR Bl 2 B, 4y R OR T H
KB E P . A B AR © Rk 4 BRPE ) 8, £ bl
B TAETE T3 38 R BE A5 (b S Z Rl IR &
DOR 1 & 9 R 2 % 4F LI RL b &Y. H
HI PG B5 76 37 97 DOR Jy T 3 2202 R i R B 07 7k
(HRT) AHAFTEAT B8R AS B BN (4 KUK, e 2 )5 5
52K K R S T o LR g S
1 2% 9 ), B 2 78 OP SL T BB GR 19 3R )Y L LA
MR I3, B PR IR T A RN

VU7 75 B0 AT 2] A I E 4 k2 Al
J , e F U T R AR N Al 42 3405 252 T A ) L R
AR5 AR = 75 ) i 10 8 B R YT
M A B RIA YT 10 N B9 5T RE AR T A OG5 1 H
.26.

25 FLAEE Rl LR B DO W3 e S i R 9 28 1
AR A FE IR R I B R E W PiE T A
0 4 LR AE R 1 B2 R LAY 4 o S I I
Tk I 1 ) 5 I AE DOR B3R Y7 B T AE % 1 /Y
Il R I7 2

BACHE 5T R, I 18 DA A AE 2o Pk A B A R h &
R AR, PO O e w4 2 5k R A
TR RE PR A 5 ) o E D) BE R AR A
PR PR 2R3 T A R IR R S 5 L Rl AR B 4
PRI B R A 2 R R SR S AE R R A
iE PSR AR U O S D) BE R YT R0
5 T T R A DG, MR WLRGE . AR BESE DL
N EARIEICE SNy RN SR PO
5T 16S rRNA =38 o5t 5 [ 7 50 R | 1 B DOR #%¢
AR BRI 8 AR S 22 M 1 A8 Ak 2 1Y ) 3% XF DOR
R BRI T8 AR 00 R T A A SRk — D R DU 1
7% DOR (1 FHAIL il 5 L F 5% L A
1 ##
1.1 Zh%¥)  SPF %@ MEE SD R EL 20 2, K i &
180~200 g, Mg F 1 id K 27 [ ¥F wlHIE 5 SYXK (75 )



28 B 174
202249 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 17
Sep. ,2022

2019-0001 ], 1A 7= T R 5t v B 24 K 2% B ) I e 5 il
LI EIH RN . S LR AT T
R 2 KA I e s S 5 Bl A8 B D4 It
HE (L F5 2019DW-16-02) .

1.2 #3945 180403) . A AT (Hit &
180902) . JIl = (4t 5 180603) FI 2 My # (4t 5
181011) MKk Fr ¥ A 2B T A 25 v A R 2
Al 2 o P BR 2 R AR IR B B R 55 2 AT v 2 i 2
L IR 2015 48 R A N R T 24 ) b g 4
KEOR . FRELLL E 4BRIK A 45 200 g TR A, 55 1IN
54 fE K I M 30 min Ji, K K B R /N KR
30 min, & 38 S5 04 24 3 TN S A% K K K B S /D
KR4 30 min, & 9 2 R UK , Ve 4 % A= 24 0T o vk
21 g-mL" VR fE s . B A Z B R (LA
) 24 R AR A7 BR A | L 4iE45- 1804138B) o

1.3 50 A A 2 e WL 95 K R -4 (HE)
YL AT R W T (I ZE G R A B AT BR A
Al L5 2 514 YP184309 .G1005 ,G1005-3 .G1005-
4); ZHR ToK SRR R 24 4R Ak 2
A B2 F LS 4 5 A 10023418, 100092683
10004160) ; Ifil 7% 4 BF 96 25 7= 3 2 (FSH) & # & 2k
AL (LH) JME B (B,) 2B (P) i e I 5 £ (b
AR e A W B R WE ST T, it 5 43 S R 20181230,
2018123 .20181230,20181230) ; DNA il #2 i 77 &
[ e (db st ) E W R A IRA W 9845 D5625-
021 ; 2% 3t B W B e (35 [E] Biowest 22 A, 48+ BY-
RO100) , FastPfu % & R (bt 5% 4 204 A4 W 42 R ey
HIRAF L85 M20105) ; AxyPrep DNA B8 B¢ [0 Ui
W & (3£ E Axygen A\, 785 AP-GX-50G) .

1.4 YA JI-120 BJBK AL JB-PS BU AL HEHL \JB-LS
R A (RN AR 2 F ), RM2016 %45k 34
YR ML LR R AL AT B Rl ), KD-P AL 4 215
AL CHTVL AR G e i Bl AR I A R A R ), GFL-
230 AU 5 F (R HE T SR B A AL 2 A A BRA A ) L B
it e R (D ZE 4 2K 2R W) B A RS W) ) 5 Nikon
Eclipse E100 7 1F & ;2% & fil 5% . Nikon DS-U3 A i
B AZG(HARJEHEA R, XH-6020 54> [ 3 ik % it
BAL (PG 2R ALERT ) , ABSON MiFly-6 5 /)N U B
BL (A IE 3 A ZR B 2= {38 A BR 22 w6 ) , Eppendorf
5424R AU i 3 5 X% VR &0 HL (72 [8 Eppendorf 24
7l ) , NanoDrop2000 % ##8 f3 = 43 )6 )6 [ 3 (3£ H
Thermo Fisher Scientific 2 & ) , DYY-6C %l 5, yk {¢
(b =TS —AL#8 T ), ABI geneamp 9700 %I R & [iff
B 20 B (PCR)Y (€ E ABIZ #] ), Illumina Miseq

MISEQ 4 {ilf £ 4% . Illumina hiseq HISEQ %! iil] ¥ 1Y
( 2% [ Ilumiona 23 7] ) , BioTek E1x800 %l fiff 5 1% ( &
BioTek %% 7] ) , TBS380 f# &I % St if ( 3¢ [H
TurnerBioSystems 2\ F] ) , M220Covaris M220 ( Gene
Company Limited 24 7] ), QL-901 AU ii% i 1 A #% (g
1T AR DL 7R AN 25 1 35 A7 PR B] ), TL-48R AUy i F
BEALC BT A A R A RS A ) o
2 FHik
2.1 W Kgagh itk SD R 20 2L BERL SR
a2, 4y ) R OE E AL B RLAL D0 i ARR)
4. 2 BRSOk By PN BRI R AL, Hofth 341y
i 50 mg-kg ' H 15 A £ il i DOR#BIAY | %
SLen 2514 d, 55 15 RAF L& 8L, DU )17 e 7] it 41 4%
NG PR H (40 g) 19 3 4%, D99 17 K59 i 4 4% A
I R H O Y 1.5 A5 45 245, A5 R0 20 O 8 2V i 4
R BRER K, S E E 18 do B 18 K IR 4L 38 fl
T80 °CHEAEF] T 16S rRNA JEPIM 5, 4524 )5 1 h,
i S G B b 22 B RR B S T 32 2 Bk L, Tk
SR G JRE G N IR OB 3R R AR KR BROSLAN B
T2 SO W AR AE Y] S HE B4 65 170
LR -8
2.2 KR M EE MR BT R R i
3 000 remin” 0> 10 min( & .02 42 10 cm) J5 B
T, R ST B0 € 2 K6 I 1fiL %5 o FSHLH \E, £ P 7K
-, 2 BT B A0 45 0 B AT A
23 KREVHEALIEESUE YLK R, B
FRL O 5520 20, I B B Wi 5 FH 40 218 8 W8 e, &%
F K G A S A U0 R HE e 68, 062 i il
B O HL A BUE A2 AR 4k
2.4 i # R Nlumina Miseq U F 7007 2 AKX
S UL A UEAT R R 5 DNA B4R B, I 1% B
JUE R R M H VK S DNA 4 JBCT 2t , ] 338F il 806R
SN V3-VA R AR X #EFT PCR Y™ 1S, FH 2% Bk bt
it M PCR 7= %), 1] F AxyPrep DNA Gel Extraction
Kit #4744k |, Tris-HCL BRI, 2% 35 B A FL Dk A5 0
| F QuantiFluor™-ST #F 47 #: M 5& 12 , AR $& [1lumina
MiSeq T 15 b M H VE LA K 2l Ak J5 0 9 14 R B i 2t
PE 2x300 f) 3CJ& , #] A Tllumina 2% 7 ) Miseq PE300
B HEAT I JE A ¥ 4 {8 Trimmomatic #044F:
4%, ffi FH FLASH 3k 17 §f 82 . i UPARSE %X
{4 (version 7.1http://drive5. com/uparse/) , fR & 97%
(A ARLEE Xt 7 A1 0B A7 OTU 3R 2K, I A8 1y 1 # v
2B 5T 8 A A & . R H RDP classifier (http://
rdp.cme.msu.edu/) X} 53 55 7 I HEAT P Fh o3 R HE
. 27 .



528 240 17 W
20224F9 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 17
Sep. ,2022

Xt Silva ¥ d A (SSU123) , B B X R E N 70%. X
TP 45 S A T A ) 2 REPE I 43T

3 &R

3.1 MUYt DOR K RUIMLTE P # % FSH.LH .E, .P
KRR 5 H 4 B 4] LH K S T

F1 M4i53 DORARMFE FSH.LH.E,# PKFERFI (ts,n=5)

(P<0.05) , E, KV BEAIK , 22 7 A S i 2 5 X (P<
0.05) ; SELARLAL L4, U = AR B 41 LH /K
- BEAIR (P<0.05) L E, 7K F- W] i 7 5 (P<0.05) , 7Y
WG FI A BT P KT, LR A G ¥%E X
(P<0.05). W1,

Table 1 Effect of Siwutang on serum FSH, LH, E, and P levels in DOR rats (X£s,n=5)

215 it /g kg FSH/U-L" LH/U-L" E,/ng-L" P/pg L
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Fig. 1 Effect of Siwutang on ovarian histopathology of DOR rats
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