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Abstract; Objective

Mongolian drug, on bone microstructure and bone metabolism in

To investigate the effects of Tonglagat — 5, a

osteoporotic mice,and to explore the possible mechanisms of action based
on phosphatase and tensin homologue — induced kinase 1 ( PINKI )/
Parkin — mediated mitophagy. Methods
established by ovariectomy (OVX) .

Osteoporotic mouse model was

Osteoporotic model mice were
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randomly divided into model group ( equal volume 0. 9% NaCl by gavage) , control group ( estradiol valerate 1 mg « kg ™'
by gavage) ,experimental group (0.05 g - kg™' Tonglagat —5 solution by gavage) and combined group (0.05 g « kg™
Tonglagat —5 solution by gavage + 50 mg - kg ™' Mdivi — 1 by intraperitoneal injection) ,with 10 mice per group; ten
mice were randomly selected as the sham — operation group. After 10 consecutive weeks of treatment,the bone mineral
density( BMD) was measured by Micor — CT assay, the bone metabolism marker assay [ C - terminal telopeptide of type
I collagen (CTx — [ ), alkaline phosphatase ( ALP) and bone Gla — protein ( BGP) | were detected by kit, and the
protein expression levels of translocase of outer mitochondrial membrane 20 ( Tomm20) , p62,PINK1 and Parkin were
performed by Western blot. Results
groups were (0.23 £0.02),(0.09 £0.01),(0.22 +0.03),(0.23 +0.01) and (0. 11 £0.02) g - mm  ;the levels
of CTx — | were (14.58 +1.22),(26.62 £2.04), (16.44 +2.31), (12.31 £1.98) and (22.76 £2.52)
ng - mL ™" ;the levels of ALP were (4.87 + 1.12), (1.41 = 1.10), (3.03 + 1.07), (4.44 £ 1.15) and
(2.05+1.41) U+ L' ;the levels of BGP were (9.35 +1.06),(5.28 +0.84),(7.76 +0.35),(8.34 +0.87) and
(6.12 +0.81) ng - mL™'; the relative expression levels of Tomm20 protein were 0.93 = 0.08,0.10 + 0.01,
0.37 £0.03,0.84 + 0.06 and 0.28 + 0.03; the relative expression levels of p62 protein were 0.15 + 0.02,
0.93+£0.09,0.65 £ 0.06,0.37 £ 0.04 and 0.86 + 0.06; the relative expression levels of PINK1 protein were
0.87 +0.09,0. 14 +0.02,0.32 +0.03,0. 69 £0. 06 and 0. 26 £0. 03 ; the relative expression levels of Parkin protein
were 0. 79 £0.08,0. 12 £0. 02,0. 26 +0. 04,0. 58 +0. 05 and 0. 23 +0. 03 , respectively. The above indexes in model

group were compared those in sham — operation, control and experimental groups, the differences were statistically

The BMD in the sham — operation, model, control , experimental and combined

significant (all P <0.05). Conclusion Tonglagat —5 is able to improve bone microstructure and bone metabolism
and reduce bone loss in OVX mice, and the mechanism may be related to the activation of PINK1/Parkin pathway —
mediated mitophagy to exert osteoprotective effects.

Key words ; Tonglagat —5 ; osteoporosis ; mitophagy ; bone metabolism

H BB FME (osteoporosis , OP) J&—Fift LA gt 3%
I B AT AR B NRE D B TS R D AR Y
A B P AR U 9 0, JHE R o XU AR RN T
TH . OP FESEPE & “ HAAE ", N 75 8 E AL
35 B K AR IR T O SRR - 5
HECEREZ ), AR R SR BER LIRS
TG, BEAERH IR ZE A TR B0 ) 2R AR el et
Yk 25 46 1 WO, AT RE N B ST A A — A Y T TR
Y, SRk B S 5 R OP, HAT g5 [F) R
iR i 5K 185 H 5 S B0 8% B#% 1 ( pho — snhatase and tensin-
homologue — induced kinase 1, PINK1 )/Parkin {5 5 il
B S S ASHIE g 1o ) 2 B9 L) B (ovariectom,
OVX) OP /NEUBERY, B TER I AL S - 5 XF OP /N
A B A R , FF LT PINK1/ Parkin 45
MILRLIAR B MR H AT BE VR R AL

wREAEE
1 #H

Zh¥  MEMETE TS CSTBL/6 /N, BLile 8 J, 14
JithE 20 ~23 o, Wy B A AREUS CRIID) AE P B AT R

wl o SV ATIE S : SYXK () 2024 - 0354, A S5
ZEN ST B 7 B i I B s 48 P DR st v (2
FHL S . NM - LL -2024 -06 -20 -01) ,,

HmEERFH AR, T 221115, 7 AR
JE, P81 5 245 0k A BR 2 ) AR R, IS
230601, =4 : ] PU A B, DU 2 AR B 2D AT BR 2
A A EE T, LS - C066231201 , 77 b - == A I V8, B
HRFCAR I 25k O A BRA R A Bk, i S
231101, =l : 7 PGMIN , £14E , $it*5-: 230901, 7 b . ]
A T, BT D)1 48 s i 25 FRA v A5 Bk h
LRI 2N St RO R 27 52 24 A 24 ZOmE = A A L A
IR SEE N IE o ZORLIR A WEII I 25 Mdivi -1, 8
% B 50 mg, L5 HY - 15886 ,MCE A= ¥R A R
NEHEFE, T BIRTR C Kk (C - terminal telopep-
tide of type I collagen,CTx — 1) ‘H%5% (bone Gla —
protein, BGP) PPy £ BR R 4 i iR i ( tartrate — resistant
acid phosphatase, TRAP ) . fiif 1 #§ fg B ( alkaline
phosphatase , ALP) £ 3271 &, 44 Hy R ot A= 90
WA 72 B IS &4 E 2 (bone morphogenetic
protein — 2, BMP2) | Runx2 | £ % 14 4 i %% iz fif§ 20

( translocase of outer mitochondrial membrane 20,



Chin J Clin Pharmacol

1121
—

Vol. 41 No. 8 April 2025 ( Serial No. 430)
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o3 ) 55 TR Bt A1 Tensin [7] Y5 41155 534 1 ( phosphatase
and tensin homologue - induced kinase 1, PINK1 ) |
Parkinffi{A, 21014 5 3& [& Abcam A7), 514, Bt
ORI AP HARA R B 5 .

28 ABI 7500 52 I} 5¢ O 5 i 5 5 Wl B S 1r
( quantitative real — time polymerase chain reaction,
RT - PCR) &4t , 35 [E Applied Biosystems /A 5] 7= fh 5
SkyScan — 1176 /NS IE 1K Micro — CT S8 R 45, 1
Bruker /3 7] 7% i s HXS3 1E B 986 B8, H A BLAK
B2 | 7 o
2 KWHE
2.1 BRECH

WARIEE 8 ¢ L14E4 g PIAE L g Bk | g FITER
1 g, INAZEIZK 200 mL FOBCEGI , e e 7 2 25
g mL T G, LIRS e, B 4 °C WK
A7, %

2.2 HEME

SRS TR 73, BN OVX JEA  OP /N FR
BRI, /NEREZR 2% TS HEZ BRI, DIBROSUIER S 1
FARA N A VIEROP S AR 2HE . RJ5iELE3 d
AT 5 x10" U - d ™" sl f p L A
2.3 N BESHRHGFHE

TR G K OP BEAL/N L3 A AL 6
WA SEORZH R A4, R 10 H; 5 10 HIEH /)
RAENBTFARL, XA ST 1 mg - kg™ KR
W R TR SR AT 0.05 g - kg
WP -5 W, BRI R RAAEEA T
0.05 g« kg PG -5 VW, BFR 1K + 64T
50 mg -+ kg ™' Mdivi -1, 8K 1 3, B8 5 S BTAR
HARIZE Y HE 1 25 T S5 KA1 0. 9% NaCl, 5 /B,
P gea525 10 Jil, RIRGAEEEE 12 h, i 5 R
S, B = ki, 2200 FnAS i i o
2.4 Micro - CT #&ZM A B BHLEH"

WA & T B a1 e e F A B
Micro — CTOX I ¥ 1 i 3 A7 $9 48 . Micro — CT R 58
BAER NS HEAT A I AT = 4E B 0 SR D
¥R (trabecular number, Th. N) | & /N 42 JE ¥ ( tra-
becular thickness, Th. Th) | & /N 32 /3 B )& ( trabecular
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mix IR SR L R 1) R 3A 5 L. ] RT - PCR R4t
HEATY R, AR P RCE R 95 CHIAEE S min;
95 °C 30 s.60 °C 30 s.72 °C 30 s, fEF 40 ¥k ;72 C 4t
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F AR FIRIZH 425 T 55K FH 0. 9% NaCl,

Micro — CT 437 it/ I 58 F- AR 4LAH L, /1N
FX. BMD ., BV/TV ., Th. N F1 Th. Th ¥ B B &A%, 1
Th. Sp B & 75 (¥ P <0.05) 5 5255 21 At BE 20 /)N R
BMD .BV/TV . Tb. N £1 Tb. Th 4% ##5 %1 24 BH 2 T 5,
1M Th. Sp AT R LW i FEAIK (35 P <0.05) s 541
SIS AR, /N B BMD BV/TV T, N Al Th. Th 4 1
SRR, 1M Th. Sp B FhE (# P <0.05), Z5RIEK 1,
2 BRE-53 OVX BREMR/NMNIRBALAES
SSEA

HE Je o @R B FARL/N U AL L5 IE
BN RS H 5] S5 R SR AN TE ST . AR
FARTFARYL, A5 A 2 7] 5 2 0 I B 465 4 el A, B
LTt d /NRBOR A SR ™ BN AR
LB /NI A ST Y i AR e R, LA
ARGE o AR TR R, X B 4 R S 00 2 1 4 4B A5 3
s Brididg . SR ILIE 1,

R SAVNEUE BB E B NRE SR B (2 £ 5)

3 BRME-53 OVX BREM/IMRMFEERRE
&t :apA !

IR 2 5% F AR 41 He, /N UL 7 A TRAP A1
CTx — [ AW F 5, ALP F1 BGP 7K -S4 W]tk [
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1 CTx — DK Y5 A R 21 B (g F#AIC, ALP 1 BGP /K
PRI W] i Tt e (34 P <0.05) s 6 21 5 e e 41 A
Eb, ZNERIMLYE o TRAP 1 CTx — IKSF- ¥ 8 8 Tt 5, ALP
1 BGP /K- 4B AR (4 P <0.05) . Z5RILE 2,
4 BHRE-53% OVX ERBEA/NMNRREARKET
SUREEARIENEIE

ST IR R AL R AR TR AL
2l BMP2 & AR X335 /K- 43 51 2 0. 89 +0. 06
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Runx2 £ 1 A0 X 3% 35 K °F 73 5l 4 0.67 + 0.04,
0.26 £0.03.0.22 £0.02.0. 11 0. 01 F10. 85 £0. 06,
PRV 5T AR LI H, /N BRUBB 4140 BMP2 il
Runx2 2 A X RIE K35 B B BRI (3 P <0.05) ;
S A RN B4 I 40 40 BMP2 Fil Runx2 25 [ 4H
XiF F KK P BRI AL W 8 T g (38 P <0.05) s B A
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Table 1 Comparison of bone mineral density and trabecular bone parameters of the distal femur of mice in each group (x £s)

Group n BMD (g - mm™3) BV/TV(% ) Th. N( *mm™") Th. Th( um) Th. Sp(mm)
Sham — operation 10 0.23 +0.02 13.57 £1.78 2.16 +0.23 43.51 +1.21 0.21 0. 04
Model 10 0.09 £0.01* 5.12+0.93* 0.93+0.11* 30.32+1.03* 0.96 +0.16*
Control 10 0.22 +0.03* 10. 84 +1. 16* 1.87 £0.17* 38.25 +1. 42* 0.33 £0.03*
Experimental 10 0.23 £0.01* 12.36 +1. 42* 2.02 £0.25* 40. 36 +2. 06" 0.24 +0.04*
Combined 10 0.11 £0.02% 7.06 £0.95% 1.03 +0. 142 31.79 £2.524 0.78 £0. 122

BMD : Bone mineral density ; BV/TV ;Bone volume/total volume; Th. N Trabecular number; Th. Th; Trabecular thickness; Th. Sp: Trabecular spacing; Sham —

operation group :0. 9% NaCl; Model group:0. 9% NaCl; Control group:1 mg + kg~

estradiol valerate ; Experimental group:0. 05 g + kg ™! Tonglagat — 5 solution;

Combined group:0. 05 g - kg ™' Tonglagat — 5 solution + 50 mg - kg =" mitophagy inhibitor; Compared with sham — operation group, * P <0. 05 ; Compared with

model group,*P <0. 05 ; Compared with experimental group, % P <0. 05.

B 1 AU FUBCE AU TR AR — LR G 4A5 5 ( x400)

Figure 1

Results of hematoxylin — eosin staining of bone tissue of distal femur in each group ( x400)

A : Sham - operation group ;B :Model group;C: Control group ;D :Experimental group;E:Combined group.
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Table 2 Comparison of bone metabolism markers of mice in each group (x +s)

Group TRAP (U - L") CTx- 1 (ng-mL™") ALP (U - L7Y) BGP (ng - mL~")
Sham — operation 1.65 £0.21 14.58 £1.22 4.87 1. 12 9.35 £1.06
Model 3.73+0.19" 26.62+2.04* 1.41+1.10* 5.28 +0.84 "
Control 2.16 +0. 25" 16.44 +2.31* 3.03 +1.07* 7.76 +0.35%
Experimental 1.87 +0.43% 12.31 +1.98* 4.44 +1.15% 8.34 0. 87"
Combined 3.28 £0.85% 22.76 £2.52% 2.05+1.41% 6.12 £0.812

Dose and n refer to table 1 ; TRAP: Tartrate — resistant acid phosphatase; CTx — I :Type 1 collagen cross — linked C - terminal peptide; ALP; Alkaline phos-

phatase ; BGP ; Bone Gla protein; Compared with sham — operation group, *

group, 2 P <0. 05.

AP LR A W bR 0 8 1 Tomm20 FH P 58 28 7K -
Ay B4 0.28 +0.03,0.23 = 0.03,0.14 + 0.01,
0.11 0. 02f10.32 0. 04, [ Wehrd B (g LC3 PHES
KIKE43504 0. 26 £0.03 ,0.22 £0.02.0. 11 0. 01,
0.10 +0.02 7’HJ0 37 +0. 03, #AH ST ARAMLL,
INEUBEE 414 Tomm20 I LC3 FHM: 3 ik 7K - 24 B
EWEE(i’J P <0.05) ; 5255 21 6 BE AL BB 44
Tomm20 F LC3 FH P 3 18 7K 1 25 8 A5 AU 41 B b T+ /=
(¥ P<0.05); -G A 5L ML, /NR B H 4
o Tomm20 F1 LC3 FH 1 2 35 7J<¥i’JEﬁELBNEE<i’J
P<0.05), ZEHILE 2,
6 BHIE-53 OVX §REHR/NREE
i B 648 o< B [F Rk I &2 i

B 5 T AR 4l A He, /0 BB B 41 4
Tomm20 LC3 .PINK1 . Parkin mRNA # X 2% ik 7K 3 15
BB AR, p62 mRNA A Xf 22 3k /K F B & 7 & (3%
P <0.05) ; 52 55 28 A% BE 21 BB A1 40 Tomm?20 |
LC3 PINK1 Parkin mRNA %t 22 35 7K S 2 85 46 R 2

HL LR

Tomm20

LC3

B2 Mfegddifes
&L ( x400)
Figure 2

P <0.05; Compared with model group,*P <0.05; Compared with experimental

HH i TR, p62 mRINA A X} 3 38 7K - 1 35055 U 2 B &
FEAR( 34 P <0.05) s BG40 52 gn AR b, /D BB
HLF Tomm20 LC3 . PINK1  Parkin mRNA #f %} 3 ik
IKF- 25 WY S A, p62 mRNAKH XT3 3K 7K F- B 2 7 &
(¥1P<0.05), 45RWEK3,
7 BHIE-53 OVX BRBmMR/MRREBEHREN
& BIEHE X FE A RIZ MR
B2 5 T R 4148 b, /D RO B 41 4
Tomm20 ,LC3 Il /LC3 [ . PINKI1 F Parkin % [ i %
FeIR K- X B S AR, p62 2 A X R 35 K1 B
Fhs (¥IP <0.05) 5 52 55 41 F1 % Bl 41 B 41 4
Tomm20 . LC3 T /LC3 T PINKI 1 Parkin % [ A X}
PRI B B R R 2 B & T, p62 B [ A X ik
IK-E B FEAR (P <0.05) ; Bk G 4 5 52 50 44 M
Fe, /N BB 240 44 rp Tomm20 , LC3 TT/LC3 T
PINK1 Fil Parkin 2 [ A X} 38 ik 7K °F 34 B 2 B AIG,
p62 [ AH X 3R 3k K BT i (3P <0.05)
R 3 FE 3,

Positive expressions of translocase of outer mitochondrial membrane 20 ( Tomm20) and microtubule — associated protein light

chain 3 (LC3) in femoral tissues were observed by immunohistochemical staining( x400)

A - E refer to figure 1.



1124

v T R 25 PR gk R

Al M8 2025 4F4 73 (A 430 1)

K3 RUUNEUE B P ZORLA 1 WA SCEE R A AR R IK KPR LA (2 £ 5)

Table 3 Comparison of the expression levels of mitochondrial autophagy — related genes and proteins in bone and femur tissues of mice in

various groups (x +s)

mRNA
Group
Tomm?20 LC3 po2 PINK1 Parkin
Sham - operation 1.00 0. 03 1.00 +0. 05 1. 00 0. 04 1.00 +0. 04 1.00 0. 04
Model 0.26 +0.03 * 0.33+0.03* 2.62+0.11* 0.31+0.03* 0.28 £0.03 *
Control 0.57 0. 04" 0.52 +0. 05* 1.79 0. 11* 0. 64 +0. 06* 0.54 +0. 05*
Experimental 0.93 =0. 06* 0.96 +0.07* 1. 13 0. 09* 0.97 +0. 09* 0.95 +0. 06*
Combined 0.34 +0.042 0.45 +0.05% 2.06 +0. 132 0.52 +0.06% 0.42 +0.052
Protein
Group
Tomm20 LC3T/LC3 T p62 PINK1 Parkin
Sham — operation 0.93 0. 08 0. 96 +0. 06 0.15 £0.02 0.87 +0. 09 0.79 +0. 08
Model 0.10 £0.01 * 0.08 £0.01 * 0.93 £0.09 * 0.14 £0.02* 0.12+0.02*
Control 0.37 0. 03* 0.53 +0. 03* 0.65 =0. 06* 0.32 +0. 03* 0.26 0. 04*
Experimental 0. 84 £0. 06* 0.78 £0. 06* 0.37 0. 04* 0. 69 0. 06* 0.58 0. 05*
Combined 0.28 +0.03% 0.12+0.01% 0.86 +0.06% 0.26 +0.03% 0.23 +0.03%

Dose and n refer to table 1;PINKI : Phosphatase and tensin homologue — induced kinase 1 ; Compared with sham — operation group, * P <0. 05 ; Compared with

model group,*P <0. 05 ; Compared with experimental group, £ P <0. 05.

A B C D E
W 0D

Tomm20

LC3T N S S R e D
L3I S o S W e 16kD

pe2 M R R e W oo

PINK1

-_— 4 e oy - G0
Parkin

R R 52KD

GAPDH

B3 AR B i 43 BT A5 /N BB A 4 T oL I
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teins in the femoral tissues of mice in various groups analysed by
Western blotting
A - E refer to figure 1.
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