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Abstract Objective: To observe the efficacy of tortoise shell glue on energy metabolism and bone metabolism homeostasis
in postmenopausal osteoporosis (PMOP) rats.as well as its regulatory efficacy on the AMPK/SIRT1 pathway. Methods:
60 female SD rats were randomly divided into a sham surgery group.,a model group,a positive control group,a high,medi-
um and low dose group of tortoise shell glue,with 10 rats in each group. In addition to the sham surgery group.,the other
rats used bilateral ovariectomy to duplicate the PMOP
AW H WA PR 8 B R RN TE A I 25 B model. Nilestriol tablets were used as a positive control drug,

(E2023016) 1 mg/kg of nilestriol tablets were administered by gavage
BRI T P BE AT R B B (AR R . 412000)
AMEEH E-mail:zy;j135920@163. com

once a day after the completion of modeling. The low, medi-

um,and high dose groups of tortoise shell glue were given
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0.45,0.90,1. 80 g/kg by gavage twice a day for 8 weeks. The weight of the rat uterus was weighed and the uterine index
was calculated. Dual energy X-ray bone mineral density (BMD) instrument was used to measure the BMD of L,;; and
bilateral femurs. Bone morphometric parameters were analyzed by micro CT. The serum levels of osteocalcin (BGP) .bone
alkaline phosphatase (BALP) ,anti tartaric acid phosphatase 5b (TRACP-5b),and type | collagen cross-linked carboxyl
terminal peptide (CTX-] ) were detected by ELISA. Western Blot and RT-PCR were used to detect the expression of
AMPK/SIRT1 pathway related proteins and mRNA in bone tissue. Results: The uterine index.L,;; and bilateral femoral
BMD in the model group were significantly lower compared with the sham surgery group (P<C0. 05). The bone metrology
parameters, bone volume fraction (BV/TV),trabecular number (Th. N) , trabecular thickness (Thb. Th),decreased signifi-
cantly,and trabecular septa (Th. Sp) were increased significantly (P<C0. 05). The levels of BGP,BALP, TRACP-5b and
CTX- | in serum were significantly increased (P<C0. 05). The protein levels of p-AMPK/AMPK,SIRT1,PGCl-q and the
mRNA levels of AMPK,SIRT1,PGCl-¢ in bone tissue were significant reduced (P<C0. 05). The uterine index, L,,s and
bilateral femoral BMD were significantly increased compared to the model group after treatment with high, medium, and
low doses of tortoise shell glue (P<C0.05). BV/TV,Tb. N,Tbh. Th were significantly increased, while Th. Sp was signifi-
cantly decreased (P<C0. 05). The levels of BGP, BALP, TRACP-5b and CTX-] in serum were significantly decreased
(P<C0. 05). The protein levels of p-AMPK/AMPK, SIRT1.PGCl-¢ and the mRNA levels of AMPK,SIRT1,PGCl-¢ in
bone tissue were simultaneously significantly upregulated (P<C0. 05). Conclusion: Tortoise shell glue has a good improvement

efficacy on PMOP rats, which can protect the bone microstructure and regulate bone metabolism levels, its mechanism of action
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may be related to activating the AMPK/SIRT1 pathway and improving skeletal muscle energy metabolism.

Keywords:

#5822 J5 B TR 6% FA GiE (Postmenopausal Osteoporo-
sis., PMOP) & —Fp iy & T4 2 )5 5~ 10 4F 0y B4k
PR Bl Bk 1B L & N BOE A T
B X 4 28 I 1 O R T 5 I DR H T SR 2 S
Wl AR HEE T AT R RIE RS R
TA Ay [l 466 28 30 2 P B I i 0 R O O T
B R SERE A, I LA T 25 B R Y L f iR B
A AN IEORS | g B A 2R T T 2 S i BB A E
MG PRIA T o AHIF 9 38 38 52 ) 46 28 5 1 03 B P K
FRUASE AL, 08 ¢ T e X B AR 3 7K OF J2 AMPK/SIRT1
F S e R A AR .

1 ##FFF&E
1.1 SERzhyy

fa FEMEME SD KB 60 H . SPF 2, K 8 A fic . /K &
h 250~350 g, 435 T SPF 3 ¥ b il 55, PR 45 = IR
H18~25 C AHXMSE Ry 500 ~70% & N 12 h/12 h
SIS SR S A R TROK
1.2 SEm by

JEIR ME B 7 W [ G 5 I R ] 25 A |l FLAR
2 mg/F. N W T RS A b R 24 B 9T B B s PR
B » i =28 K R AW IS SC K8 7 20 min, i K 7218
£100 mL, FRFF R 1 g/mL 19 K FOR 6 A7
T4 CokAFH .

1.3 5l

MEDIX90 % = 1k X fig X & B % AL (3% H
MEDILINK) . £ CT #21& & 4t (&[5 Siemens AG) .
—80 CHMELIRE K4H (3£ E Thereto 4\ #)) , Mirofuge

postmenopausal osteoporosis;tortoise shell glue;bone mineral density;bone metabolism

20 RIGIE & = 0 #ML (£ E Thermo 2 #)) » Multi-
skan Mk3 f#RIY (3£ [E Thereto 2 7)) , Bio-Rad Hi 3k
L CE W —E R A R AD . QuantStudio 7 5E
PCR X ABI A RD) . KEUMLTE B 5% (BGP) &
BACPE B R B (BALP) , TRACP-5b,CTX- | ELISA &
MR & A E i R A YRR BR S A 5 IR R i
% A A (AMPK) . p-AMPK . SIRT1 . PGCl-o fl 2
TEREPUIA, R Bractin 2 ST FEHLAR W B 35 E Abcam 24
Al RNA 20l & i il Al &l g 3 A
TaKaRa A H] .
1.4 AL N i

60 H K RIS W SF 7 d S PR i S AR BE AL 2> M
T AL A A2 BH X B2 H e I ) o 4 L T
Je Rl R R R AL A 10 K BRI T
AL AN LA TR BRR A BN B S5 4k B 2 B 4 28 )5 i
oG B A A0 AR R U B R OK 12 h R R A
20 136 B b 22 0 70 43 R B A R L TR AL R B
TSV OBEEE, X E. TP IEHR/E— 2 cm Bk Y)
F1 25 6 B S8 [ %) s 7 141 b i T 245 L a0 A8 ek 38
DR AU O S5 1k 4 . 75 %0 LB TR ARG R T
B 2 (20 J7 AL/ B0 LR VE S LB Y . 1 R/ d L 2k
3 ds BT AL R BN 2 B O 55 [ 2D i g 7 S U0 BR
DAL, TARJG 5 d X420 R Bk AT B I8 Uk 4 A, LA
2 5 d Toa i AR Ak R A N D A L R TR A
T 7 R S U . 858 s Bk
X HEZH 25 T Je R WE i VR BHE 1 (1 mg/kg) . 1 IR/
d. FR2E 8 Ji s fu F R AIG L H , o AF) o e \AR RR B



20

PR T RR L A7 0 kA AR A5 R BRUAE A 2 A
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Y1k 5'-CTCGACACAGGTCGTGTTCC-3', Rl 4k
5-GCGGTGTCTGTAGTGGCTTG-3' s pactin b 5| 4
1 5'-ATCATGTTTGAGACCTTCAACA -3', FiE 5|4
1 5'-CATCTCTTGCTCGAAGTCCA-3', #1511 H .
95 °C 2 min,95 °C 55,60 °C 30 s,72 °C 15 s, 4t 40 M
., L) Bractin A%, AMPK,SIRT1,PGCl-q ) mRNA
AR IR DL 27 22 B Hr
1.6 Stk
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