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Effect of triptolide on bone mineral density and bone metabolism in osteoporotic
rats by regulating PERK/ATF4/CHOP pathway”
Peng Zhengdong ,Yu Zuguang ,Zhao Min
Department of Orthopedics ,Wuhan Hospital of Traditional Chinese
Medicine sWuhan » Hubei 430000, China

Abstract:Objective To investigate the effect of triptolide (TPL) on bone mineral density (BMD) and
bone metabolism in osteoporosis (OP) rats,and to analyze the relationship between TPL and protein kinase R-
like endoplasmic reticulum kinase (PERK) /activating transcription factor 4 (ATF4)/C/EBP homologous pro-
tein (CHOP) pathway. Methods Seventy-two female SD rats aged 7 weeks were selected as the study sub-
jects. The rats were randomly divided into 6 groups:sham operation group (sham group), OP group,low dose
TPL group (L-TPL group) ,high dose TPL group (H-TPL group) ,positive drug group (alendronate group) ,
H-TPL+CCT020312 group (H-TPL+CCT020312 group) ,with 12 rats in each group. The serum levels of al-
kaline phosphatase (ALP),procollagen type | amino terminal peptide (PINP) and cross-linked carboxy-ter-
minal telopeptide of type | collagen (CTX-1 ) were detected by enzyme-linked immunosorbent assay. Bone
mineral density was measured by dual energy X-ray absorptiometry. The Micro-CT imaging system was used
to observe the changes of bone microstructure of rat femur tissue. The pathological changes of femur tissue
and the number of osteoclasts were observed under light microscope. Western blot was used to detect the lev-
els of PERK/ATF4/CHOP pathway related proteins. Results There were significant differences in calcium/
creatinine, phosphorus/creatinine, bone mineral density, trabecular number, trabecular thickness, bone volume
fraction,osteoclast number, p-PERK/PERK and the levels of ALP, PINP,CTX-1 ,ATF4,CHOP in Sham,
OP,L-TPL,H-TPL,alendronate and H-TPL+ CCT020312 groups (P <C0. 05). Conclusion TPL can inhibit
the PERK/ATF4/CHOP pathway, regulate bone mineral density and bone metabolism, and improve the
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Sham 41 6 3.78-+0.38 57.8245.81 60.1246. 15
OP 4 6 1.16+0.13° 28.6944. 92" 39.5745.50a
L-TPL #1 6 2.37+0.25" 43.1645. 20" 48.165. 83b
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H-TPL 4 6 0.5840.07" 0.3540. 04" 0.7040. 08"
AT £ Jh 2 4 21 6 0.56=40.06" 0.36=40.05" 0.6840.07"
H-TPL+CCT020312 41 6 0.8240.09¢ 0.6340.07¢ 0.9740.10¢
F 24.761 64.312 22.531

P <<0. 001 <<0. 001 <<0. 001
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F 78 2 &AM i B B i B PERK & A #f R 1L
N S HETT G ATF4, ATF4 DL 55 1 109 5 00 3 50
T CHOP 3R ik, i 2 50 30 % 15 5 40 M 3% 1 i 78
B, AE OP M€ #F 98 H, miR-214 A #1 [ 94
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H E.BH i fF miR-148a-5p AR5 E (PCa) B X P RF AR ZEL, ik #EIK 2024 5 6
A £ 2025 % 12 RizRd & a9 77 4] PCa & F (PCa 20) F= 97 4] R MW7 7] IR 3% 4 (BPH) & # (BPH 4 4F A At &
s F. AREF R RO ZRIFS(GDW PCa &4 494 GS<T A(26 #]) . GS=7 £8(26 #]) % GS>7 4(25
)G R T 2844 T1/2 B48(40 ))& T3/4 BLE (37 4)) . Aol Br B 50 47 & o 7% % 97 9 B 4% 7 M 4%
Ja (tPSA) | # 5 T 5 B 4% M 4t R (IPSA) & miR-148a-5p &K -F, 3% & 77 7] i 45 4t R & 2 W (% {PSA)
5% A Spearmen 48 % £ # miR-148a-5p K F 5 tPSA K -F [PSA &K -F . %IPSA # 48 % P ; A3 Ve JR #4357 BIA , %
B A tPSA<X10 ng/mL #842 tPSA>>10 ng/mL %0,VA 5 # PCa % # fiF miR-148a-5p f&£ 2 A LA+ 89 &
KEF, RA % HAE Logistic MBS X A PCa # 8 e B & ;44 %X % T4 42 (ROC) ¥ & 5 #7 tPSA.
miR-148a-5p # k& — F B A st PCa 895 Wi M1, B R AMZ B FWF 5 miR-148a-5p ¢ T#H LA,
ZH PCa#ll BPH @B E % (PSA.[PSA K-F & WIPSA ik, 2 FH A% 5 &L (P<0.05), PCa &%
A AT £ & miR-148a-5p KF A 34.31+11.05,. & T KRG 8. 93+2. 91, ZFALHTFENL(=9.25,.P<
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Spearmen # % 54 R 27 ,PCa & # s iF tPSA K-F fPSA KT, %IPSA 4 %5 miR-148a-5p K- 2 E48
#*(r,=0.39.0.44.0.47,P<C0.05), % B % Logistic @25 # % % 2+, i tPSA.miR-148a-5p K-+ 7 & =
KA PCa itk i e W & (P<<0.05), ROCWE& >4 R BT, fo7F miR-148a-5p. tPSA ¥ 34 ¥ PCa 8 h
Z T @EMAAUC) S A 4 0.86.0. 85, =% B A#4 Wi eh AUC 4 0.92, £ %15 8 F 5 H &AW, miR-148a5p &
PCa P H B AR TiRE 2 MM BAABRA X(P<0.05, &it @& miR-148a-5p /£ PCa B F + & Kk ik,
ZRIGEFTEART TR, L5 PSA M B AEH %, LI A (PSA T FH - PCa #9#4 B 24k, 32 & &2 7 miR-
148a-5p TAE A B4l PCa 9B E LT ED .
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Level and clinical significance of serum miR-148a-5p in prostate cancer patients”
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Abstract:Objective To investigate the level and clinical significance of serum miR-148a-5p in patients
with prostate cancer (PCa). Methods A total of 77 patients with PCa (PCa group) and 97 patients with be-
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