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Abstract

BACKGROUND: Some studies have shown that Erzhi Pill can improve the bone density, bone shadow area, bone mineral content and serum estradiol level of
ovariectomized rats, but the possible mechanism has not been explored.

OBJECTIVE: To investigate the effect of Erzhi Pill on bone remodeling in an ovariectomized rat model of osteoporosis.

METHODS: A rat model of post-menopausal osteoporosis was established, and the extracts of Erzhi Pills of 6, 9, and 12 g/kg per day were administered
intragastrically. Administration in each group began at the 13" week after surgery, and the samples were taken at 16, 20, and 24 weeks after surgery. The bone
tissue morphology was observed by hematoxylin-eosin staining, the percentage of trabecular bone was measured by Motic 6.0 system, and the bone density
of the rat right tibial bone was detected by a bone densitometer. Expressions of osteoprotegerin, nuclear factor kB receptor activating factor ligand (RANKL),
tartrate-resistant acid phosphatase (TRAP) and osteocalcin mRNAs in the first lumbar vertebrae were detected by gqPCR.
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RESULTS AND CONCLUSION: The trabecular bone had a better morphological structure, and the number of trabeculae, bone miner density, and bone tissue
osteoprotegerin level were significantly increased in a dose-depended manner after treatment with Erzhi Pill, whereas the mRNA levels of RANKL and TRAP
decreased in a dose-depended manner after treatment with Erzhi Pill (P < 0.05). Therefore, the alcohol extract of Erzhi Pill can improve the status of high-
transformation osteoporosis in ovariectomized rats, promote the expression of osteoprotegerin and inhibit the expression of RANKL, so as to inhibit the activity
of osteoclasts and ultimately improve the bone remodeling in female osteoporotic rats.
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1 #EF753E Materials and methods
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DA FIFE BE AR, Horp BB R A S 24 R E =&
HAF T R RCR (P <0.05). AR R, 5
BAE, & =BG EEEAAFRREE S, HAe
. mEAE SR RAT EREE R K (P<0.05), Tk 2.
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Table1 | Primer sequences

HH JF 41 (5'-3) JTBKEE (bp)

HEER IEX: TGA CACCCT AGT GCA ACA G 204
J2 X : CGG AGT CCT TTC AGT CTT AC

TRACP 1E X: CCT CTG AGC GCC ATC AGC TA 231
Jz X: TAT GCC GAC ACA CGA ACG CT

RANKL 1EX: TGG AGA GCG AAG ACA CAG A 195
JZ X: CAA CCT TAC CCT TAG AGA CC

GAPDH 1E X: GCG ACT GTC ACG GAT GCG ACT 189
J2 X : ATA GTC ATC GAT ACG CGA GCA

FiE: TRACP: ER PN A TRIVEMELEY; RANKL: 41 Muf%Z K7 kB 24 iG 1k
FSERIIRLN

=2 | HERBRRERE (xts, n=10, g/cm’)
Table 2 | Bone mineral density of the proximal tibia in each group

4153 HEHE 16 4 #EH 5 20 J HEHE 24
FARHA 0.228+0.023° 0.230+0.013° 0.231+0.019™
[ ich: | 0.208+0.021° 0.203+0.018° 0.198+0.012*
G E - FE M4 0.211+0.021 0.213+0.016 0.213+0.010
e FE A 0.21240.017 0.215+0.022 0.21740.012
e E A4 0.215+0.019 0.219+0.011 0.220%0.016™

FE: GRNIBIILE, P <0.05; SRMIETARMLE, *P<005; 5
PR R, P <0.05; SREMHE —EA4IE, °P<0.05;
5 FIMIR AR R, P<005

R3 | BEERS/NEERE

Table 3 | Area ratio of proximal tibial trabecular bone

(xts, n=10, %)

415 #HJE 16 4 WEH )G 20 B HHE 24 1
BFERHA 31.5341.23% 31.66+0.45°* 31.9741.33%
HEAZH 15.22+0.41°* 15.03+1.37°* 14.79+0.52"

17.42+1.47%%
19.88+0.9°
21.1340.56™

16.85+0.81"
19.3241.18"
20.3041.75"

16.09+0.74"*
18.9540.98™
19.71+0.45%

R A
R T E A
mrlE E A
FE: SRPEIAE, °P<0.05; SEMRT AR, °P<0.05; HH
BRI B AL, P<0.05; SFEMIPHE - E AL, “P<0.05;
SRR 2R, °P<0.05

MABEFARA, WE 1 &FES3.

HANREASHERER, SEBHATNEA S LER

FARAX LRI FFEE k> (P < 0.05). HAIEE SRR, 5
AR AN L, &5 B A AN FEREE T, Hf
FR#EE 16, 20 MR & 2 A, HihH AL Ry T
(P<0.05), .3 3.
2.4 B4HEARBIEHE mRNA 9k oPCRGINEE R LT, 5
FIEAMERF AR, % LB AHE R R mRNA 2 2B [F 2
FE B (P < 0.05), S5RIHIBAA LR BN, &HE AN
HAERY 2 mRNA KA THE, BREEE 16 FIKHE -2k
HAMNYH REWER (P<0.05); [FHI&E -2 AHILER
N, BEAE R NI EE G IR SRR DR R mRNA
Fhm, HifmmilE -2 AAHSK. PRE -2 RA T R
SHBHE (P<0.05), W3 4.

5 RIEFARAN L, % 2 %541 RANKL, TRACP J#
53 mRNA 7KF- 35 SIS [F) 72 % 42 v (P < 0.05). 5 A 111
R %f b 7R, 25 77 & ML4H RANKL, TRACP 5
F mRNA JK-F- 2 A RFEEE T [ (P < 0.05);  [A] 3 & 7 & —
FEHAASTLEIR, BEE - E ALK L 35 K B RANKL,
TRACP J2H 452 mRNA 1 2IUAFIFEE F#(%, W3 5-7.
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BlE: BIA-EREERS 16 ABRFARA, BAUHLK. b, milE_%
FAEEHLUEE: F-) ARERJE 20 AT ARA., BRA LK, = &
FE AR HLUES: K-0 AMEH G 24 BT ARYL. BREA AR,
L mAECE AR EHSIES
B 1 | FRITmE N RALRTW (FHARE - FLURE, x40)
Figure 1 | Changes of proximal trabecular bone tissues in each group
(hematoxylin-eosin staining, x40)

(xts, n=10, 27%4%)

F4 | ZERBRIFE mRNARIA

Table 4 | Osteoprotegerin mRNA expression after treatment with Erzhi
Pills

2053 #EHG 16 #EHE 20 WG 24 R
BRFERA 1.38240.013°¢ 1.41240.015°* 1.46240.012°°
AL 1% 0.985+0.014™° 0.985+0.014™*
AR S HH 1.01340.026™ 1.03240.011°"* 1.115#0.023%*
rhE — E AL 1.021+0.018%* 1.10740.017°>¢ 1.116+0.014°*

R E A 1.05540.016°* 1.12740.012°* 1.20440.011°

Rk SEPBRALLE, *P<0.05; SFEMBEFARMALLE, "P<0.05;

S5REHE - EHALE, P<0.05; R HE =% AH L,
P<0.05; H[FMHEAIE - AMLE, *P<0.05

3 14 Discussion

RS A2 T i A0 AN i A R 1) Th RE RN 1 Ak H
PPIRES, T AR AR — DS NIE R, S uai
I, 38T ORISR B B, DA R B S R 52
TV L R T R AR R R AMIE 2 H AT
TR A A WO, L B R T 484 e MEBER KP
FEIRBEAR 51 2 AR 35 8L B 28 5 B0 IR AR 6 6 i T B
B, MR T HRE.
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H1 RANKL 1] 55 RANK 254, 33 17 08 2F B & At B P, s i
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RANKL 7E 1 ik 72w gl 470 VAT AR VR o T HE S8 3 T L A %o
HRIPRWERE, HAEZEE R R ER, ANEHERER
W R, MR R 208, B Ry %5 RANKL [ L
R A B RS, e 2% T SO B A0 PR 1 B TR AT ) 3
3 Ah, TRACP 2 R RN 4 390, BB 4 S 1 1t S e 5 4
MUiE e, RABIVEM AL S B AR bR —. B R
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#5 | ZEATFEELHKER RANKL mRNA ik
Table 5 | RANKL mRNA expression in rats after treatment with Erzhi Pills

(x+s, n=10, 2724%)

415 #HE 16 4 HEH G 20 B WHE 24 A
fBRFARU 0.635%0.015** 0.6250.017* 0.633+0.021°*
FEALLH 10 0.985£0.014"* 1.004+0 .012°
RF R Al 0.938+0.016™* 0.911£0.021™* 0.895+0.019°*
rh R A L 0.927+0.018 0.907+0.009* 0.865+0.013°
mAE-E LA 0.912+0.019°* 0.882+0.016™* 0.854+0.011°

RiE: SEMBRLE, °P<0.05; S5EMMETFARILE, °P<0.05;
SRMERE SRR, P<0.05; HFEMEPRE 2L,
P<0.05; 5[ mIECEHALE, P<0.05

6 | ZEH TG ELHKER TRACP mRNAKIE
Table 6 | TRACP mRNA expression in rats after treatment with Erzhi Pills

(x+s, n=10, 27%4%)

H5 #H)E 16 4 HEH 5 20 F HEHE 24

FARHA 0.77240.020** 0.783+0.016™* 0.77940.025**
AL 1% 1.085+0.020° 1.07440.016"
(&7 = E A 0.91240.012** 0.902+0.018™ 0.884+0.012°*
e A 0.906% 0.018™ 0.87740.012* 0.855+0.016™*
EAE R A 0.894+0.013%* 0.872+0.016™* 0.832+0.021*°

XKv¥k: SRIMEAA T, *P<0.05; SFRBMEFRALE, °P<0.05;
R AMEFR R = E AR, P<0.05; 5 EMHHFE & ALA R,
°P<0.05; HREMIEFE -F4ltE, °P<0.05

R7 | ZEATHREBERREIEE mRNARIA

Table 7 | Osteocalcin mRNA expression in rats after treatment with Erzhi

(x£s,n=10, 272%)

Pills

415 H#EH)G 16 J4 #EH 5 20 J4 HEHE 24
BRFARA 1o 1.01240.015° 1.019% 0.016°*
Ji ik 1.323+0.019% 1.328+0.014" 1.346+0.012°

L(i5ilhs ey
R A
R ERA

1.22140.026°*
1.208+0.018%°
1.127+0.011°*

1.212+0.016°*
1.187+0.017%*
1.112+0.020°

1.2050.015"*
1.166+0.011°*
1.10440.013°

B SRIBERALLLE, °P<0.05; SEBETFARLLE, °P<0.05;
HEMGHE S, P<0.05; SEMTHE - E A,
P<0.05; H[RIMEFIE - E ALE, °P<0.05

UL e PR A 5, AR AT VRAN B R ) T R4
Ja B R AARE R L R, TRARE - PRt R B4
B ENRIA T 2 L RS T AR G0 HA AN R
MR B BEARLALE BN R U™ EAROR, RBlRA. Wi
MBS TR aPCR 45 R EoR, BRI T AR A
H R 3 R mRNA K- B & 24K, 17 RANKL, TRACP A2 415 5K
mRNA P B 2B FIRE AR e B T4 28 )5 B AL AE R I
AT EEHORAS P, R BRI B AT M R A T 3
WL AR, (H SR A0S PEAE R T i A iE k. 45 bBid
(IS5, FIHERT, T 23R LR MR /KT TR T B,
HLA S8 e AL B s R B, 5 RANKL, TRACP I
F53K mRNA ZCE BRI, T8 fRY 3R mRNA 7K R L
B S T v 5 B8 e v T ERCR KT B SR T B SRR Y

BA AR AR BERIE M — &k, %07 it
TR B REALT R, 1277 BIRRBL)s < R5E” “HHH
FARE” SRR IEANRRA . B2, MICEI R MK
TR L T R R R BSOS MU
T3 6 i 2 T DA 3k 4 A2 K D3 A, 33 1T Jon o 5 ) 42
BEARAS (K HEE, SR AR B P B AR
A AB A R 22 R R P A 8 RIS IR DR P R AT 4
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B, IR A A Itk B, A B
A5 M FER GRS, TR I I B R FEThAE
TR SO R B, BRI A R e B /N TR 43 b [
W FARAX WA AR TR AR - AR,
REARLZE () /NG B R, 2GR WM R
R A AR R, SRE S NAEEE. B/ NRE
MEHS L ZUAREER S, L. mRlE S AdH%
BN AR - g R EoR, SRR
B, BFEZENAE /NS R, B, NESH
RAFE . H AT A Y LE % AR N B R AL T
R FE bR, DR AR 206 425 SR mT B A A AL SR R R
BRARKBE RGNS H—H, 5B R,
HHE B IAF YR mRNA KA BT S, HEEE
ZEFIKRE T RS R mRNA KFHBEZ TR FIR &
P % FL41 RANKL, TRACP 2452 mRNA 7KF I 2 HLA
[FFERE P, FLHBEE — % AR FE 0+ 5 RANKL, TRACP
K53 mRNA KT IR R 454 i a5 B my HE T,
TE FUEE SR AT REIE I MR 1A RO A e R ORI
MK IPIRAS , 4R (23 B AR5 3 mRNA P
T RANKL, TRACP K245 2 mRNA 7KF U 3% B Bl 41 il 5 1
B AIE S RN E], Vi EHR AR s AR
B e A B TR A IR AS

g bRTR, —F AR E S R AR R m R A
HRBGASIRAS, (EREE ORI 2 Fk 1 [R] 0 1) RANKL ik ik
T2 B4 A B 4E MRS PR VR, BT B el 3 KR
FREMHK.

e THk: TR RO A S — R B, TR EEA S
HAEE. TORPEA S —. wiEk.

BREIH: ZXFELT “REE HAMF A4 (2017)01332)7 #
Koh. PiAEH B, 2% XBFRA B0 FI LA R E
R Gt AT A LIRS,

FIFEHZR: LFHeRtEFY, EREMRAfLFRE I, &
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