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ot 24 J5 B J3 6 A AE (postmenopausal osteoporo-
sis, PMOP ) J2 M 3 3 BR [ 5 | S 14 B Bkl />, 3 4141
SERAL MEERG I, B TRt . BRI R
- PMOP LAXUBSRREh S M ME R S AR 15 571 |
FFODR 2 B3R S8 T 22 K v S e A4 28 3 D AT A
W25 A T o L BRI IR 259 7 A 0 2
BIFE A 2407 PR, <K PMOP By v 57 #E 5
UL K TF R 22 42 A 38R IR 7 38 A5 R — A ik 5 i e
Al . BRAE NG PR - PMOPYRYY bR T 259971,
Bk W M b BE R AR T B, WSS ds
L AT 5 5P 8 U] BR (ovariectomy , OVX) K FRMEDK
% (estradiol, E,) 7K, #8715 F 40 i £ 2 -6 (interleu-
kin 6,1L-6) . # {4 K K F - B (transforming growth
factor B, TGF-B) . I 75 it N B i JIK (procollagen
type I N-terminal propetide, P I NP) % Ifil 75 & 1 15
FEAR Y& it 828 OPG/RANKL/RANK {5 538 #% 71
il 8% B 41 Y Costeoclast, OC) 1 A= B% , £ #F B%F 20 Bl
3G FE Al WPTE B R i PMOP B AR
AR BS54 B, LB OVXOR BB IR A O
B AT 5 AT I TE B O 57 R (osteoprotegerin,
OPG) Jt 5 , BU Il A 2 2 11 % 1% iff Sb (tratrate—resis-
tant acid phosphatase 5b, TRACP 5b) .RANKL [& 1%,
H/NGETE AR E /N EBCH AR /N BRJR BE 45 DL
B R R AN (P g PRI AL AR A
5T .

ULAE SR I ST$E /R, PMOP &AL 5 i i 1
BB " A UIAROC 7 e RGP B M T 40
B2 17 (T helper cell 17, Th17) GE4E 3 OC 434k , 1fij 1
5P T(regulatory T, Treg) 41 LI GEFI il OC #9434k,
BRI Th17/Treg 4T OC 431k A4 35 8 9 SR8 e
FICHEE Th17/ Treg Sl 26 A T £ - S 2 3K L2
SFECE BN A R LR R T M 1 T R
YT 0 L 53 A A B Th 17 48 LR Treg 240 ifS fr) o 22 R
K" SEIE T Th17/Treg Sl m] LU 3 5200 5 5
A0 R, P8 Th17/Treg Sl 6 31 45 - 7 2 HE
WO B = J5 M 3 B S A Y DG BR
IARTFEFR, AT FT LAE 1 615 38 R AT Th17/
Treg 4t f 53 .36 57 i it 1L 7088 13 400 3 B9 PR 435
RAEPN T (A ERET B AT/ Y PMOP
BRI PLHE S 5 7B A RE-Th17/ Treg A 5¢
H A A DLARGE PR, AR S50 i3k T T P 25 T e
WA o

1 #wetEAEE
1.1 s

£ SPF 2% 3 H % M SD KR 20 H, (&K T &
(270.5+6.7) g , W [ 11 3 e L 50 s M 52 A1 A
RS w], SE86 s W A 7=V AT RS : SCXK (3F7) 2017-
0005 5% 2 ) ) 57 T4 vh B 25 K 22 SE 5 3 )
WL SPF RSB0 % VAT UE S : SYXK ([ )2014-
0001, ASSZUGAF 5T 7 i MISE I8 sh kb B 5 w53 B
I 2o A R 2 R A S e 2 5L 2 A (AL
Z:FJTCMIACUC 2020099) .,
1.2 RESEEGAH

KELE, (585 :ML002871) .P I NP(%%5 : MLO38
224) IL-6 (575 : ML102828) %5 ELISA £ 3% 7] &
0 8 T T AR R A R ) 5 B )

1245 :550583) | [ 2 A A7) (6545 : 554714) e i
PR A I 2% wh i (5% 5 562574) i A G (2. 2% it
185 :563794) . Fi K Bl CD8a PerCP ¢ e H 1A (52

51 558824) . Hi K [l CD3 FITC 28 e P ik (525 .
559975) BL K B CD25 PE 2 i (525 : 554866)
¥ A T3EEBD A .
1.3 2SEiRYas

ELx800 %! b5 1% (32 [ Bio—Tek /A ] ) 3 i 2 40
HASC(BD 23 ) ) 5 I 5 32 2500 P 64 R Y (52 [ Beck-
man A ] ) 5 FLHE R K I (ROUHESE A TR A
R WD) 5 SRR X 2 25 2 A Discovery Wi-# (32 [5
Hologic 73 A ) ; #8 4li7K %< & Milli-Q 74 (32 [& Milipore
O3] ) 5 HARCPE R TR AR (T T BRI R T AR A —
J7) s R VKA DW-861L626 (13 /R4 )

2 SRBWHIE

2.1 PMOP K FUBRIT) .

SR FH A A1 2 B3 1 XA OV X 325 44 2 PMOP
KA, RS 3 d & HUE IS RS 5 X10° U &R
B CLWR/d) BT I, R R 12 J8 #E 51 PMOP K B
AL
22 G I T ik

14 20 FUHEE SD R B, 76 4R HE v R 2 K2R L
W) e SPF s e I MR 95 1 8. 22,17
JIT iR Iy iR, SR B ML 38 ol HL oy S i A
AURELAT L, FE4110 H o EM R 3 d R IR
FEIRYT s BERUZH B R AT 5 2 — AR R U )
VB A AAT AT T TR 7 s 2 2048 T30 12 Al J& L ik
H i R AR BRI RAE | g 8 ZEMREA A T 14T
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1) EP 4 H-AR- A7 F-80 ‘CUKA , 15 LA 2% J% B H 24
(0.2 mL/100 g A 7 4 ) 28 J15 s v SRR e , b 8 A
AT IR S5  .

221 HENARIT R

2211 BESC BOUMBAT B AT AL AT
FNE T 12 g aE T W52 Al (], 559 7 mm &b 5 B T oT
AL T 55 2 JEME TR W55, 559F 7 mm b

2212 fRHAER CRHEBMER L TR RER A
0.18 mm X 25 mm (/= & i MHIE 5 - 930 3 E 201622
00970) S A4 i SDZ— 1 Y B F4 97 AL (IR M B2 7 F
i) ) e

2213 BAEH M RS IE AT A 5~7 mm,
B R AT ARG AR DVEN R A CUT IR B [
JLET 7R A A 4 — A AR AT S GE B IE R
(), BT yGER R (— ), BELLYE 2 Hz, HL Y58
1 mA, FFEEIF ] 30 min/K, 1R /d, LRI 12 A .
2.3 MEEdThs

230 EKSERI BUR BT E S SR I, 250
HL2 500 r/min B 0> 10 min, WA ML , B -20 “CUKA
FARTEA . % ELISA YE K A A i B, 7K, 2
IR R S U S

232 JHEEEERI SR 165 rDNA F ARG 2 21
FEHERE 1 I 38 B, UEAT DR R R AE TR B BT LR
22 5 70 BT RN LEfSe 22 904 Fh 22 53 340 51 43 (|
12835 HE Y B 2R A FRAA mIRI) .

2321 WRERIEREOMT 2SR IEREY
ZH {6 i 45 %X (gut microbiota health index, GMHI) F1)%
B B B 2% )5 48 2% (microbiota dysbiosis index, MDI) .
GMHIJE I T YR /- 2R E R 1 2 A 46 b,
S A O LA TR 5 S0 TR R ARG S B LU AE TP A AR
AR (R RS e s KB AR, HoBUE S5 i R3S
faRRE 2 IEARDC . MDIE S R ARG W RE 75 2540 fi 25
TSR B , BB T e $2 7 B R S LR

2322 WHESST RAESERRSGE2E
WIEB ¥, R G e A A 0 4 R e 4 A A 4
225 Wi vE 25 B et L (P<<0.05) 194
Tl 6 5 VA 118 A 35 ) 7 O SRR A D 2R L S AR
B i 10 % B (e 2 A

2.3.2.3  LEfSe ZH W22 R0 iz HZPE
FN 3 AT BN B FET TR R Y 6 D43 K- I
B IR 4[] 25 S Al ek TR 2 v 1) LDA 1)
{H (LDA Score) &1t 22 5 W) FP (800 5% B , 15 2 LDA
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5 {8, S 0 e A 0 35 )2 R S i SR s W R
7R PR BT IE Iy e A e ) SR T BB

233 AR I S AR B K
VRS DEARI T EP A b 05 IOKR B 2R I
gt LAMESIET AL G, U1 0.5 em X 0.5 em B/
e, 78 0.7% ) i IR I H 37 “CH% & 20 min Ji5 , 200
H N5 4 i X AR IS, TG I 37 1640 il Ji ik 4 20 At Ak T
T4 COAEA o R 2 I A A 0 25 1 22 FE b
45 Th17 4H S Treg 40 BLAY 75 i -

2.33.1 Th17 40K Th17 20 M 0 % 5 18 H &
FH CD3 F1CD8 [ i% CD4 4 ifg , ) CD3*CD8 114 4t i 4%
AN J& CD3"CD4" B 4fi Jfd , 177 CD3"CD8TL-17+ 4 ifg
B2 Th17 40 M BRI AN < il 45 i 2 gt
P EEL 205 PR R T, R % B 2R 2 X 10°7/mLL, B3
BELUBIT 77 01380 4~6 ho WSCHE AN ML B, A L/D AF700
Fixable Viability Stain 510, % i # Y6 W% & 10 min;
FBS ¥E ¥ J5 , i A CD16/32 Hii {4, 4 CH# & 5 min;
P Jin A CD45 APC-CY7.CD3 FITC A1 CD8 PERCP,
FIREEIFE 15 mine MG E 2 BB, B A
2 pLIL-17A,4 “CHEEEIFE 50 min~1 h; FBS YEF 25
Ly, AT 400 WL FBS J EHLAG

2.33.2  Treg 40 MO AT A1 JE Y Treg 4 i = 220
CD4°CD25'Treg, CD4'CD25 Treg i 3¢ ik CD4 431 Fll
CD25 43 4b , HRF R bm 3k oy 3R 38 5% st R 1
Foxp3, it CD4"CD25 Foxp3* 4 Jifd I /2 Treg 40 1",
LR - an2.3.37 32 i 4% B 40 i B, TR A
YA E 2 X 10°1/mL, il A L/D AF700 Fixable Via-
bility Stain 510 1R 2], % It # G F 10 min; ] FBS
e G LA CD16/32,4 CH 5 5 min; fil A CD45
APC-CY7.CD3 FITC.CD8 PERCP #1CD25 PE #i {4
IR EEOEIEE 1S ming 4028 [ E B S L A
Foxp3 APCHiA 4 CHEEEIFE 1.5~2 h; FBS PRI &
AL, T 400 WL FBSJ5 EHLAG

2.3.4  ELISA BRI H G e A b hn BUb A
T I8 E SR AL, #5012 500 v/min #5010 min, Y
AR IMTF , LA ELISA A6 I R SRS L L3 o TGF-B.
P I NP.IL-6 .34k 4= 2 D, (25-hydroxyvitamin D,
25-0OH-D,) . B I JR F#f# 7= 4 (B—crosslaps, B—CTx) .
F 40 M9/ % -17 (Ginterleukin 17,1L-17) . JHgi SRFE [
T —a (tumor necrosis factor o, TNF—a ) F1 [ 4 il £}
2 -10(interleukin 10,1L-10) , BARFEAVEH257) &0
iR pE (o
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2.3.5 CEEEERI B SR ALIA A A
BU5 , UL 4% itk 2 W 1 . B Ze i BT
XLRE X Ze B %5 B2 A4 R 19 [ % f7 # (APEX Pro-
perties X115 B /N8l ) i 4 BEAR 2, a0 BER
0.0 622 cm) , 45 5 58— 18 OB B 8 v B I 26
T E ROT X, T8 25 B A
24 SBilEJih

K HH SPSS 26.0 A HATGe T b THEBORT
HIESS T, R (ezs) 278, 4L 1A] L3R Pl 57
FEA RT3 5 T RS Il DA IE 2550 A L B0dis R M
(Pos, Pog) Fe7n , 2HL 8] FL 3R FH R 2 37 A AR Wilcoxon
BRIk S . P<0.05FmnZRBEA%IE L.

3 & R
3.1 2HMEBFE KR

SRR A, AR AR NI E, SR (P<
0.05). W1,

Fz1 2HE,RIEKFELLE (5+s) pmol/L
Table1 Comparison of E, expression level
between two groups (x+s) pmol/L
) n E, &L KF-
HAIZH 10 27.139+3.142
S 10 52.93046.579"

SRR A, 1) P<0.05.
Note: compared with the model group, 1) P<0.05.

3.2 2B R TER RIS, S b4
3.2.1 24HGMHIELE: SRR AL, dEH4 GMHI
BB FE (P<0.05). WK1,

27 [mEEE
mEEE

0.5

i7p R Gk
i=]

-0.5

q T

-15

R s
TE - RN A, 1) P<<0.05.
Note: compared with the model group, 1) P<0.05.
E1 2AMmEMEWBARRIERILR
Figure 1 Comparison of gut microbiome health

index between two groups

322 241 MDItb# SAAVA b Es, HEF A Y
MDI{E i R (P<<0.05). WLIE 2,

637 m#emg
6 O stan
5.5+
5
4.5
2
%
9z 354
=
& 3
% 25+ s
$m)
8 27
1.5+
Ly 1)
o
-0.5 T T
iz M4l

TE - SRR, 1) P<<0.05.
Note: compared with the model group, 1) P<0.05.
2 2@HMERBEKEEHILER
Figure 2 Comparison of gut microbiota dysbiosis

index between two groups

323 24EIEMES SN SEAA L, B E
2H iz 38 T R v AT T R R SUBE AT T s ) o B 2 T
= (P<0.05). VL3,

12 7 W s

1) W s

—_
(=]
1

oo
1

FLBR W Jm P41 He i)/ %
s =)}

[ 8]
1

(=]
|

Cikap|

o
%
1

| pruit|
| R

o
o
I
-
Z

0.4+

0.2+

XUBCHT T s P74 He 451/ %

0_
AL CER R

T SEUA 1) P<0.05.
Note: compared with the model group, 1) P<0.05.
3 2ABIEMLE

Figure 3 comparison of single species between two groups
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2 LERSe /T4 R L AR LESe 7 AT A DL 4 2 - R . 2537
DL AE 4 32 B A LDA B 43 A 27 B 897 =X (LDA [ >3) &8, SHERI e, st imia
VAW FRR oy 2 A0 S LR, DLy 2 ki L R A 2 4R XUE AT R AN FLAT B SR 25 (P<
A BT XA A AR B B R R, IR R 0.05)., WKl 4,

- AT ] - AL
W ol v (RPN R
- kTR C AR P NK3B3 1 Bt = 1P EEL R AR

m m: IR B AR IR = n: BRBEFT I H AR X R

VA

il R CHARL T 9 NK3B31 1

RUBCH )

RUBHF B

LDA P53
4 24 LEfSe pMERLE

Figure 4 Comparison of LEfSe analysis results between two groups

B o
| EXEil

2GR SEvh Th17 400 . Treg UMM A & 3.4 241MGF BSR4 Ak br e ik K Lb i
SRR R, B AT 4H P 1 PLB—CTx IL-17 . IL—-

SRR ZH AL, W AT ZH A5 itk L 4 vh Th7 4

6 Fl TNF-a 2R ik 7K F-#J B R (P<<0.05) ;25(OH) D,

IL-10 I TGF-B kK FHHm (P<0.05) . LA 7,

B @D (P<<0.05), WK 5. . N
I ( )o JLK 35 24T B
SRR A, FL R AL 45 I b L 45 R Treg 411 TR 2] P R 2 ) AR (P <
B @A (P<<0.05). LK 6. 0.05). WK 8FIFEK2,
FERI 2 LT 4 2.5
201
= = :
| | EE\{
= = £ 15 1)
é —_
% 1.0 4
10 10 102 1l'J3 104 \E\
CD8 £ 0.5
0.0

BRI
 SEAA 1) P<0.05.
Note: compared with the model group, 1) P<0.05.
5 2ALHMHBERTM7ARSELE (L ERR)

Figure 5 Comparison of Th17 cell content in colon lymph nodes between two groups (upper left quadrant)
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7
S
1

Ltk

Treg

FoxP3

= 2 374
100 10 10" 10" 10

N X 154
CD8 g
HLET4 g
o 104
Treg ‘;,
a
o
2 5
& 2
¥ Ly
1 ‘ . E o et
10° 10* 1% 10° 10* BRI g4
CD8* CD25*

T :SSC M1 ARG s ST LA, 1) P<<0.05.
Note: SSC means side scatter; compared with the model group, 1) P<0.05.

6 2AZHMKELP TregSELLER

Figure 6 Comparison of Treg cell content in colon lymph nodes between two groups

3 35 ~ 807 ~ 300
< = E E
E A @ 60 \gn_
= 100 < = < 200
2 % % 404 Z
7] ™
@ s0- 2 " 100+
= z = 27 &
= 7 0 =
=9 0 (o} - 0 0
~ 150 5 2509
= 400 =30 3 =
& > £ " 200+
=300 < < 1004 N
T E 20 s 100 5 1504
£ 2004 2 X 2 1004
2 & 1o & 50 ®
S 100+ 2 o e 504
£ o i z 0 = oo =0
FORIZE R o FORIZE R BEmi]  HUERAL
T SR, 1) P<0.05.
Note: compared with the model group, 1) P<0.05.
E7 28mMFEFKEEXELIERRIEKFLRE
Figure 7 Comparison of serum biochemical indexes related to bone metabolism between two groups
DXA ZEHL & DXA BRI
X 3k T/ em® B E /g HEE/ (g/em®) X H A em® HH &/ g I/ (g/cm®)
EREN 1.95 0.53 0.272 ES 1.84 0.75 0.408
R1 0.50 0.15 0.300 R1 0.47 0.22 0.468
i 0.50 0.15 0.300 e 0.47 0.22 0.468
FEAIZH Gk
B8 2H8BZERNRRAMERRER T
Figure 8 Examples of bone mineral density test photos and result photos between two groups
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F2 248 FEEE (x2s) g/cm’
Table 2 Comparison of bone mineral density
between two groups (x+s) g/em?
21 531 n R
L) 10 0.302+0.024
R 10 0.410+0.018"

e HERIA L 1) P<0.05.
Note: compared with the model group, 1) P<0.05.

4 7 g
4.1 FMEEPUE PMOP &) IRFb A G

PMOP 5 & Hfv B 2 B W, 2502 5000
SRz B A HE 5 R R DG &R Bl B DD TR
W R BE 2 R MRS S B0 B AR R A = PMOP 19 ¢
P RN - Et R B ) BB
“Lr-EbREE, WIEANE BRI T P E
SEIRIA R RSSO B oS R R B B — o R
Az ) B R T AR AR B 2% O A R A TR ) g
P I s BIF RN T e i — A — P AR A o o A
) 22 A R 2 R v s KBS 1 ) o R A, EL v
R HARRE

RIS R T 5 AR R B R , JF 2 5 K
T A A 1 7K A A Tl 0 5% 1T 320 34 e %, R e R 28
P B 31 56 R Z G R AR 1Y 5 R Z KRG 4R, K
BB N T Y B RO A R R R, R AR
SUMTH IR BT B 7 i, KBS
HRFE BT EA ABUTE MR
PR AB BB 158 PMOP™ | £ X PMOP 56 4 9
BL——RE 5 5 8, B DL RN {7 v IR R
3 R A T DA RS A I ) A R L
TR SRR, B BN B IAE BB AA Y H
4.2 WA OVX K EUI%IE # BE-Th17/Treg 5ii1Y
I

A 58 L T BRI 5 S 7 09 BT 9% S g 3 15 Bl
il eI o Z2 IR HE 22 B, B 00wl 38 2ok 8 4 T 9k 2 4
Ji 7 AE 3 Ak Bh 2567 (Th1/Th2  Th17/Treg %) K& 4%
TRIT RO P Hor Th17/Treg 90028 Fa 25 1 8 15 76
RAEER I P B ARSI IR 7[RI X
TE PR A0 S YR AR AR IR RIS A8 % 57 A Al
JIE Foe S5 AP 5 o A 5 A5 31 EIE, FLRB 4R T XU,
FFEARES ZUAT R B3 A £5 o m F R, F ek e
BE— e g0

AR S 05 18 UM AT LB AT AR O T O R, AR
Sk TS I IR 28 A R 2 A A 7, LA R R fe

510

T 25 7 B B RN, R BT R PMOP 19 28 i i
JCON 2 12 JE LA TS S AR A b ke B s A
A MY E, W B2 B 0] s GMHI 25 T 5 1fif MDI i
TR, 45 T BB s FIFLAT TR O A 45
B SR S I, U AT B AL AT R
F2 8 5 T s A L AT 2 45 1 Th17 40 S RAE
PRI A R 7 1L-17 2B FEAIC, 1 Treg 40 i K H T 68
T 1L-10 ik Th i . (ERERENZ, WA U5
7 LA 25 A AT S PR A5 Th17/Treg 43 6T 2l 38
PMOP ‘BRI ZEHL 0, 45 A AR S g0 25 R Bkt
B AT B AT ] e aE A 3 AN E AR O £ E, KR
DA Ml R e = BT 5 ) & 4R 25 A TR A
RS T TR, CE R AR ) W
CD4 T ffL[n] Th17 9525 04k, e Zef2 {8 Th17/ Treg
Bt ) Treg M AL , SCE0E RIS A IR T4
4.3  HER OVXOR BV R VAT 1)

BB A2 B AF 98 4453+ 17 FRL AT T AT R0 OVX R R
() E, FN98E 28 A5 P, Bl i R T 5 3 BT A TR
P2 PR R 86 Sb B R R AR BRI E AL FE A, i
HHLEEF CHWRE B SRR
A S 04 005 A A 2 2 SR A s L T
PIE R IH PMOP () kA 2 e o WF 98 45 5% o s
AT 7B AT ORI OVX R B 12 8 5 [ IRk B Y
OVX KR HL# , Bl A5 1L 7% E, /K7 53 T, 538
B e A9 25 (OH) D, TGF-B 1 1L-10 7K F- T
TS5 W % S R 1 IL-6 \ TNF—o A1 [L-17
IR FEAR ;& B AR iE 9 P 1 NP A& R bR 12 9
B-CTx KRR, 456 2B % EAk, #R g
AT 7T VB AT 12 A, B OVX S R B Ry S R
il = T B e e R B AR R AR B T B
03 H I A R B WS B a7 B A
FEXT L (4 T A B0 F U 020, A 0%
OVXZH K B3R
5 I %

FL T B A o ORUBLAT 7 AT DL 5 ME V3R K, A
B OVX KB 0 18 B2 AL, o S SLAT s AR,
FEGR 55 o 2R T, 2SR FLAT B R ADSUB T T
B = B AR 45 % b T 40 B 53 Ak A2 B Treg 200 Jfd 184
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ABSTRACT Objective To observe the effects of electroacupuncture at Pishu and Shenshu acupoints on gut microbiota, Th17/
Treg cells, and bone metabolism in bilateral ovariectomized rats, and to explore the intrinsic relationship between electroacupuncture
in regulating bone metabolism and the gut microbiota-Th17/Treg axis in postmenopausal osteoporosis (PMOP). Methods A total
of twenty SPF-grade 3-month-old female Sprague-Dawley rats were selected. They were subjected to bilateral ovariectomy (OVX)
to establish PMOP rat models. The rats were randomly divided into two groups using a random number table method: model group
and electroacupuncture group, with 10 rats in each group. The electroacupuncture group began electroacupuncture treatment 3 days
after modeling, while the model group underwent daily handling similar to the electroacupuncture group without any additional inter-
ventions. After 12 weeks of intervention, on the following morning, each rat had approximately 1 g of fecal sample collected into ster-
ile EP tubes and stored at -80 °C refrigerator. The rats were then anesthetized with 2% pentobarbital sodium (0.2 mL/100 g) via intra-
peritoneal injection, and euthanized for tissue collection to conduct subsequent experiments. ELISA was used to detect the level of
E,. The gut microbiota of fecal samples from both groups was analyzed using 16S rDNA technology, followed by microbial profil-
ing analysis, inter-group difference analysis, and LEfSe multi-Level species difference discriminant analysis. Flow cytometry was
used to determine the levels of Th17 and Treg cells in the colonic mesenteric lymph nodes. ELISA was also used to measure bone
metabolism-related biochemical markers, including procollagen type I N-terminal propeptide (P I NP), B-collagen degradation
product (B-CTx), interleukin-17 (IL-17), interleukin-6 (IL-6), tumor necrosis factor- o (TNF-a), hydroxyvitamin D, (25-OH-D,),
interleukin-10 (IL-10), and transforming growth factor-p (TGF-f). Bone mineral density was measured using dual-energy X-ray
absorptiometry (DXA). Results Compared with the model group, the estradiol (E,) content in peripheral blood increased in the
electroacupuncture group (P<0.05). Compared with the model group, the gut microbiota health index (GMHI) significantly increased
in the electroacupuncture group (P<0.05); compared with the model group, the microbiota dysbiosis index (MDI) value significantly
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