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Exploring Mechanism of Guilu Erxian Glue (& —{ili/k¢) in Preventing and Treating

Postmenopausal Osteoporosis Based on*“Gut Microbiota”

YU Dongdong, CHEN Kuizhu, GUO Qiang,GU Haili, QIAO Long,QIAO Ye
( Liaoning University of Traditional Chinese Medicine ,Shenyang 110847 , Liaoning, China)

Abstract; Objective To observe the effect of Guilu Erxian Glue (g8 —{lliJi¢ ,GLE) on the prevention and treatment of post-
menopausal osteoporosis ( PMO ) in ovariectomized rats (OVX ), and to explore the biological effects of gut microbiota.
Methods The female SD rats were divided into 6 groups by random number table method, thus as Sham, OVX, vancomycin
(KSS), GLE -L, GLE - M and GLE — H groups. After 1 week of modeling, the drug was administrated by gavage, and the
sample was collected 8 weeks later. HE staining was used to detect bone structure, bone cell morphology and number. Bone mi-
crostructure was detected by microCT. Bone metabolism was detected by ELISA. 16S r DNA was used to analyze the V3 — V4 re-
gion of the gut microbiota. Results The results of HE and microCT showed that different concentrations of GLE effectively in-
creased bone trabecular percentage, restored bone microstructure, up — regulated the contents of serum ALP and PINP and
down - regulated serum B — CTX content( compared with OVX group,P <0.05). OTU and PCoA analysis showed that GLE - M
significantly restored the richness and diversity of intestinal flora and the composition of intestinal flora in OVX rats. At the phy-
lum level, Firmicutes increased significantly in OVX group ( compared with that in Sham group,P <0.01) and the flora abundance
decreased significantly after GLE — M intervention( compared with that in OVX group,P <0.01). At the genus level,the domi-
nant bacteria in GLE group were lactobacillus ,Klebsiella , Fusobacterium and so on. Eubacterium myxus increased in OVX group
( compared with that in Sham group,P <0.01) ,and its abundance recovered significantly after GLE — M intervention ( compared
with that in OVX group,P >0.05). Conclusion GLE may prevent postmenopausal osteoporosis by regulating gut microbiota.

Keywords : Guilu Erxian Glue (£ —{llJi% ) ; gut microbiota ; postmenopausal osteoporosis
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K BB ANE” & PMO (R BIA 1 .

fafE Al B CBEE Y, Xt B B FH P EE A OP ¥ 3%
PO 5 e R R R 1 K T A B o B B 32 38 A K T 92 b
B, B A S KA R, M F4NE 3500, 4207 s AT —
ik , I3 BE AR A= ARk , A< I i 7 i s 0 A B PH kb 2 Thak . BF
FERUIHE R LR 5 PMO Bk A SRR 5 5%
FIE 2R, HLAT S 3 A 3 AR 7= L G R P i R S
ZWMERSATE T ) BT RIS, AT R T 20 1
(OVX) WEME R BRME 4 22 J5 1 SO AU RE B 780, 7 L% JE —
Al X+ PMO Bia £E ARG IR, Kol K U B R 25 5 R R
HABLERL
1 #R5FE
1.1 ##

111 Z%zh4p 60 H 7 ~8 JAl# SPF itk SD KR FiL
TRAAYHEARBAAGBRA T A, R A (200 £20) g, #F
A[ES : SCXK (1) 2020 — 0001 , {55 T30 7 i 25 2 K 2 B 52
55 e, SEEG AL AT IESE S : SYXK (AX) 2013 — 0009,

1.1.2 225855 AETAR (fHR 489 g, B AL 489
g, NZ 489 o MIFT 733 ) , W TFAL T4 PR BH TH B 2 AL T 2 s
SRR A ER (LA ARAF) .

1.1.3  H4b £ %XA HE Q& 4% 2 8 H R
EDTA Bis53 ( % 3£ T, b 5t) ; ELISA {57 & ALP PINP B -
CTx (PP 3, D) o

1.1.4 £25B%4 AWVAI(RRREMAES, L) ;
YRS EIENL (PR, FEE) 5 BAKPL(Millipore, 35 ) 5 42
ABIBKPL(PRF FE5E) 5 B BBt (JERR, HAR) ; Mi-
cro CT HFHL(ZKKSMCT — Sharp — T, ] JH sFRHE B ) 5 8RR
TKFE(PREEZE AR o

1.2 F#

1.2.1 SBahmeAiRsa (1) KRRFER: KRTFILT
S 2K 2R B LI O R R A SR ANRIT R A fE R L E
IRAAZE 1R IR AIE R AR AR /e

(2) KR K 60 R IR BEYL AT 4Lk BEHL R 6 41,
A 10 H BT AR (Sham 41) s AL (OVX ) s hid £
(KSS #H) s fa i — Al A7 41 (GLE — L) ; £ B8 — il i 7 571
WA (GLE - M) s fa i (i@ 4 (GLE - H) .

(3) B RATHTA K RAEEIK 12 hy BREEH R 3% 1%
B Z W, BRI . #e 18 0. 1 mL/100 g (157 42 b E TEE
PRI K BRATT R S DR, 485 JRR P J ) R R AR B 1 52
S A M AR, R E LR 5 R IE P KA AL, )
FHRL 2 em A5 U] 10, 5 R WU B9 34 20 2 )5 1k off | 4 A TR
o P RYIIEE 2K FIRTAS,

(4) KEHE S 425 ARIEEE 4 MBI T 2% ) A
BB A A A A 25U BE A 1.7 ¢/mL, Sham 4]
KR B SRR K KSS E B SRS T &£ 0.5 ¢/
L %k F 7K, OVX 4:4. 03 g/kg; GLE — L #4{:2. 015 g/kg;
GLE -M #4:4. 03 g/ke; GLE — H #1.8. 06 g/kg, SD K Bl fE
OVX RJGME 7 d,7 d J5 a4 H i 420, 3542 8 Jil.

(5) KBRS - HLBBRA YRS LI 45 FAT K A BRURR I
BINJE AN ENE E TS24, 208 S ShICR IR FEACR A, B
DR EHERE T EP B, 4L ibric, T - 80 Cik4E &

6

FRAs o BOCERPIM &, BRI 2 4120, A R K vk T
G IMUBAR, T - 80 CUKFRR %4 .

(6) FEME : TR A5 1F T HUH KRS R 2 E 4141,
£90.2 g, BT 1.5 mL iy EP & P, 4 0bric, T - 80 Cuk
AR RE o

(7) REUB-E L E e B85 A AR B . ] 4% 2

BEVIBOE B AR EE S d G, A 15% 2 =iV 2 BRI 1 45
4 JEZE AT, AR Sk ] S A o A B B A S 1 B g AT
ZoR:
1.2.2 $4asem ik (1) B8 A HilfE Sk it A4 °C
VKFEHVR A 20 min JFEUCH , B F YA HL,6 pm JE BSR4
ALY R BT MR VLR, R 80 B 84 IR G Al M 23
BRALY R, BT ADALE RV LER R TRE
R

(2)HE Jefayh B 80 B b4 7 s &K 28 ek B 5
vk B 2B 1A B, 2 IR S W Badt AT HE et ik
BREE R

(3) Micro CT KB 2544 « FH 4% 22 58 HY I 17 0 41 5 A1
FRAR 24 h 5 B BEE PRAS [ 2 78 Micro CT 24 & L HIH, M
A 360 °, AN 10 pum, LR TG 1.5 mm XIHAE & ROI
CBOSHRIX 3 , 76 ML L #E S B /Ng 3D GG st AT 5 4%
e, FERMSE L. SRR CEEE e R EE
JEBE B NRAREL HNRE R

(4) ELISA A6 0 1, 375 10 G bR < 32T 20 min ZE R T
B ELISA 350300 &, 4287 15 min FT AR, BOR K R i -
TR, P i BRI A58 8 AT, AT K BRI T AR R
ALP PINP % B - CTX /K,

(5) K BB BRI . 45 2% ZAC U RBOR AR A
RN, 2R 16S tRNA 3 R P 4 AR 9047 1 T8 T BEA AT o
1.3 GitFr %

SR SPSS 13.0 FRGEIT A4 /AT , B2 I b R T et
L KB, 2411 FL R ANOVA J5 i, B0s LI = brifis 22
(xx5) FmR,P<0.05 ZRAEF#E L.

2 #R
2.1 HE fetas:2

Sham 4115 /N3 % 72 B % HES B 57 25 4R 45 M L IR
OVX B /N AR A HESIAG 57 25 6L 4 R BB 4 S AR M
REEH; T BERAG/DRIHL A W2 MRS R 8
GLE — M 41AYH /NG S8 3800 n] LR 2540 HE B 350 5% o
ARG

OVX 20 K B 2 B /N BRI BE B /N R TR A 43 He 2
FIEMR(P <0.01,5 Sham 41 Lb4) s KSS 41V H 5 /NGRIE B
H/NEEAE 4> LT R AE (P>0.05, 5 OVX 4146 Lk) ;
GLE - M 425 /N B /N AR E o e R
(P<0.01,5 OVX HAfLL) . W1,

F1 KB/ NEUEER (v +5)
A n BNRETRIEE () B NREBE S (%)

Sham £ 10 50.213 +8.137 34.992 +8.132
OVX 4 10 41.131 +8.014* * 15.554 +6.917* *
KSS 20 10 41.975 +£8.071 17.054 +7.201
GLE-M4 10 47.063 +8.209* 28.705 £5.301*

e % % 5 Sham ZHAI L, P <0.01;4#5 OVX ZHAfLL, P <0.01 ; ##
5 OVX #AfLt, P <0.01,
2.2 Micro CT # | 45 &

BV AR i 5 B HE O Sham 41 > GLE - M 41 >
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KSS 4H > OVX 2 ; B % 5 i = 2K HEF : Sham 4H > GLE - M
41> KSS 21 > OVX 415 i i AR BRI 45 2R 7 < 45 21 [B] %) L
2eF WG4 R L (P >0.05) ; Bz o7 %5 B 45 2R R
OVX 41 AL (P <0. 05, 55 Sham ZIAHLEL) ,GLE — M 21 g A5
AHE(P>0.05,0VX 41) ; & /N ARFL: Sham 41 > GLE - M
2H > KSS4H >O0VX 4, /N . Sham 240 > GLE - M 4 >
KSS 41 >O0VX 4 ,GLE - M 45 OVX £ R L B4 it 2E =
X(P>0.05), WLiGoT 1 &l 2.5k 2,
#£2 KEKRBEHL Micro CT FH 45 R

ERH RREE BN BR
WE KRB EE/ B
(mm®) (pm) ( mm3) (mm?)
Sham 4] 10 6605.78% 41.95%  7903.9* 16.28 6159.93  4.83%
ovx 41 10 5149.87* % 34.63** 7761.02% 1549 604179  0.71**
KSS 41 10 5364.83%  36.02% 778324 1585 6049.85  2.02%
GLE-M# 10 5856.93* 37.91*  7836.68 16.24 6054.82  3.71*

T % 5 Sham 4 AL, P <0.05; % * 5 Sham 4 A1, P<0.01;#5 OVX 4L, P<
0.05;##5 OVX 41#i1L,P<0.01,
2.3 BR#EAEMELRER
2.3.1 ik ALP 4% OVX 4 . KSS 4 ALP & & W g /b
(P <0.01, 5 Sham Z{AH ) ; GLE £ 5| i 4H Fifi /7] 2 B 3% K ALP
bz Fhim , GLE - H 24 ALP {2 A SR i1 2. (P <0. 01,
5 OVX ZdAfitk) o W3R 3.

F3 KRBT ALP & B (v £ 5)

L L
é’ﬂ%u 0 T W/ l?ﬁst/\)/

3
mm”) mm

2157 n ALP % +#/(U/L)
Sham 2 10 303.742 +3.483%
OVX 4 10 145.371 £2.546 * *
KSS 41 10 150.442 £2.879* *
GLE -L 4 10 150.442 £2.879* *
GLE - M 41 10 230.525 +3.197 = **
GLE -H 4] 10 251.637 +3.294 * *#

V. # = 5 Sham Z4{AHLL, P <0. 01 ;#4#5 OVX ZH#H 1L, P <0.01,
2.3.2 KR &F PINP 2 B-CIX 4% OVX 4H.KSS 4
PINP & &8 B30, 8 - CTX & & B34 (P <0. 01,5 Sham
ZH AL ) s GLE &5 1k 20 Bt 5 7] 4k i) 3 R 2 9 iy PINP 5 4
Z T+ B - CTX MK, i GLE - M 41 PINP (9425} 8 -
CTX ByIsiRBCR i A W  (P <0.01, 5 Sham HAHE) .
4,

#4 KB PINP B - CTX & AL (x £5)

Hfii:pg /mL
A5 n PINP {54 B-CTX &kt
Sham 2 10 3549.392 +137.853% 370. 548 £60.597#
ovxX 41 10 2249.392 +137.853% 570. 548 +60.597*
KSS 41 10 2304.933 +192.868 * * 515.756 +64.845 * *

GLE-L#4 10 2895.055£185.021 * ***  421.257 +64.875 * ***
GLE-M# 10  3165.163 +163.543* ** 396,136 £65.363 * ***
GLE-H 4 10 3323.747 £157.596 * *™  386.937 +65.843 " ***

H o+ o+ 5 Sham 41K, P <0. 01 ;#45 OVX 414, P <0.01,

2.4 A AR X & 0 BB B AME K R T AR

2.4.1 OTU 54 4R IR 97% )y FIAIM: , RIS iR s

14325 850 ( Operational Taxonomic Unit, OUT) , =5 &L ( venn) [

RN B R —ATRE A BB R B S 3 B R R AL =2 1)

JH W OTUs N8, WA ES T MR EBHANRH

OTUs 148, 53R B/R :OVX 411 OTU £ 8 kb (5 Sham 41

HA, P <0.01) ,GLE - M 411y OTU %A Prik &2 , AR 5 3] 1E

WK (5 OVX 4 4k, P <0.01) ,KSS 41 OTU %5 GLE -

M AIAML(P >0.01) , WAHTL I & 3,
2.4.2 PCoA 5 #r#5R KRS HT (Principal Co — ordinates
Analysis, PCoA) , J& & T Weighted Unifrac [ 85 #1 Unweighted
Unifrac JRERHEAT PCoA ST, I HR STHR 2 5 KW E A ARl &
AR RN o AR G BE B8R, F /R P A 5 ) A
oL, A 22 AR R I AE Al U 250 i 43 FF o Anddi ot | 181 4 JnR
A 0L OVX 2H . Sham 20 5 GLE — M 4 Ji7 38 1 7 45 #4 # L, KSS
ZHHAh 3 401 T R A5 T 22 R AR .
2.4.3 AREZEHAFE (D)FETTKCE L, WEEAHXE
BESE R R (WAETT L& 5)  JERER ] ( Firmicutes ) AT
( Bacteroidetes) 5K # ] ( Proteobacteria) FRFT#i|] ( Fusobacte-
rium) Y)FOARXS FEAATE W 22 5, U HEJEBER ], HAE
OVX 41N 4% fin (5 Sham £ L1352, P <0.01) , 124 GLE - M
THUE, R LU RS OVX 4 #, P <0.01) 1
PUFFERTT2E OVX 4 Ui fIK (5 Sham 4045, P <0.05) ,GLE -
M TG AR A B (5 OVX A Hb#e, P <0.01) , A IEH
I"J7E OVX AL YI8AIR (55 Sham 41LE#E, P <0.01) ,GLE - M -7
&, R BKE (5 OVX ZH b, P >0.05)

(2) 16 J@ K- b, B AR X 32 B 45 R o (IAE 7T 11
6) ,0VX 3 X Wi )& 1( Clostridium sensu stricto 1) J5 2 FF
J& ( Turicibacter) (32745 G # J& ( Escherichia — shigella ) #) F #H
Xt 2 FAG (55 Sham 4 KT EL) 5 GLE — M 28 4y SUAT 1 & ( lacto-
bacillus) 3555 1A # J& ( Klebsiella) ¥ ¥ 1 J& ( Fusobacterium) |
BATIRIAE (Escherichia) )R F BT s RN EAT B
(Blautia) B X AR & 1 ( Clostridium sensu stricto 1) I 22 {H T
W@ ( Turicibacter) . 35 [G T J& ( Roseburia ) 4y Fh A8 Xt 3 B P& A%
(5 OVX A Lb#) o Horp & FB A 3 8 78 OVX 3
(55 Sham # 1%, P <0.01) ,GLE - M T-fiiJ5 , 3L 3 B2 B W 4K
Z(5 OVX 411, P>0.05)
2.4.4 Ay i SR (WA TIE 7) 277 1 GLE -
M HAEANR] 2 ) & SRR 7E KT Dy 2EAFT 14 2K ( Bacil-
lus) JERET A ( Firmicutes ) IR 76 2W ( Fusobacterium ) 28 ; 7¢ H
K RFLAT# B (Lactobacillus ) 75 52 [CER & H ( Veillonellales _
Selenomon ) RAFTE H ( Fusobacterium ) 5 ; FERHK V- FLAF R
(Lactobacillus) 75 7% [CBR # B} ( Veillonellales _Selenomon ) \#2 #T
W B} Fusobacterium ) %%
2.4.5 A EFAAHSA LDA E M HRE (WG T E
8) LT & 2 BAT 1 35 25 5 1) W o L4 ) 22 55 1 5 i) R
/No GLE — M 215} FUH A 25 2 AH X =5 B A s 1 25 e A A 1]
K oA 1] ( Proteobacteria) ARFF ] ( Fusobacterium) |
PEIK R ] ( Verrucomicrobiota) ; £ J& /K~ FLAF & (lactobacil-
lus) 5i 1A J& ( Klebsiella) ¥ FF 7 J@ ( Fusobacterium) 3% 7
[C & ( Escherichia) %5,
3 itig

PMO 25 UL B (G , 7™ B b 52 Wi R85 (8 RN A 0
Jit ., PMO HEj i JCRRE G T 2590 , I R {8 FH 1940 PMO 2}
WIAELE ZBIAS B SORE (Mt Jg R A 1) 44 B B0, E D 3 R
IT LI T 5 PO RECIRA 1 XSG ) B S Tk 2 e i 2 S ) J
ke B 22 (W ST 3R W], 1 1 AT P o 9 T B B L R IR
A E T ke 3t B AR T R 4 R TR R M 1
PEFESEATEIAS 30T , IR AFZ A U AL 4T PMO B

PMO () EZ LN B B, 0 5 BT R4 R Ifs %35 D7) AR
ST ST R AL, AN B SRS WA N B A R B A
RE FEEITHED o LG R RE Al A D 55 AT L O 25
BERITIAL, 22 1 B LR S O — 1 —FH, o i =2 B
AN, AG T2, DR AR AR B 0K, R 278K

7



%43 % HoMH R % h E FH F T Vol. 43 No.6
2025 %6 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Jun. 2025

HARRIR . DT R IRE AN 280 MR & NS Wi
W NS RAF EEL M G R B B AR HR
TS, B SR BP0 SR B > ARSI

7 TR AN B TR R L, O B R A, R L

ALP J PINP &85 T8 1 B - CTX S /K ek A il o

W R, NS JEE MRS NS BIT S 2

Wl 22 R AT 220 AT AR5 3 T A 1) = B2 L S )

BEEITRE ™ 7 TGS 3 W BT AR YL gy 1 B 2

RPN B B i TR, SR AR A R B B O 2k ) A

AIRES WE R A AR O o T RE AR L A AR B

TE AR A R R X S R AR XA B T R T, $2E

RFARL . TET] B PR 5 Bos , KA

BRI N JRERE B[] ( Firmicutes) AUAF ] ( Bacteroidota) &Y

# 1] ( Proteobacteria) , JUFZJERERR ], 5B T AR LA HLEL,

RUZH JSERETE ) F BESEAN , 10 76 F JEE Al e v 550 o 2 v JEE BE TR 1)

TR, A R A IR E AR L™ . YAN J 45 g s

BT ) A S S G2 R SR e A . RS R R R

G A BRIl e JRERE TR ) 00 =R B W35 R i R AT

HAEWTE 89 3 BEARIEA T B BURAMEIRYT o LefSe 234 vp 6

AR AL A FUAF R (Lactobacillus ) B2 ¥ H B 5 T HoA

3, FATHE S MY HIEN) ZAERN A, S

OP [R &AM 7

g5 BT f B8 ALK T e 1 R ] R

A, FETLRIBG PMO B H A o Wi WAL T 3haS A A,

TR A BRI AT e — P IR R o 5 SR A Ak 2k

TRARIE 0 AR 3 g 18 B RE B VR PMO IR e ML,

RS I RB7IG PMO S 46 SR AR B K .
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