25 SR A2 2025 4F 3 A 20 H 5525555 3 Journal of Neuroscience and Mental Health, March 20, 2025, Vol.25, No.3 - 161 -

- B PERNII AL R

ISR A B R FSHARREMBRIRIEEERIFR

A IHE KM KRlE RRXE EaW# ZAXR

610101 MRAR, W 4R T A LA HAF AL GAMR, ZHE . R, Fasle,
% F); 400014 FR T EHEST P8 FRKF MBS KA & 3R0E A M) ;
610101 AR, 58 BARK ) 4 F EZB T (BHAFR)

WBAZAEH . WM, Email : 710836163@qq.com; 3 # 5 , Email : chinese—peng@163.com
DOI: 10.3969/].issn.1009-6574.2025.03.002

(FHE] BR PR M5 R (LPS) X R B Bl 8 52 15 el L K ol £ JgiE R 4 (ALN) 72
WO B P PER . AR 820 L SD HEME R ERBEAL A48 (4L %R LPS 415 LPS+ALN
4, JENT LPS 5 S M LPSHEA ALN 45 245 1 [ SR I8 S sl Al . SR T B B3 CT(Miiero-CT) WK B/t
EAE GO, {8 PG S ie W B (ELSTA) RSl ok BRI i H A 25 1 8 (IL-1 B ). F 4 A K 6(IL-6).
JHREIRBER F o (TNF- o )3 F S AE PR F 7K F-, R SR AKS — BHAL(HE) Je 87500 e LS 2H 454
FNANA , SR FHPT A1 R IR MR I (TRAP) YJ R Ye (55 4 i il A A B A B RS R F Sy Ak
WFFT i A K B R s AL . B8R A 4SRRI, 558 (4 R4 LR, LPS 54T 4h
JiL L 2T 2R B i /B e 18 K2R AR (P < 0.05), T ALN 45 253A 97 )5 1L-1 B (P=0.014). IL-6(P=0.049) &
TNF- o (P=0.006) #4F B F/K VAR, 2R A Gt . 525 AL, Micro-CT SR Xf R4 | LPS
2H Je LPS+ALN 21 33 %% A B St B W, B LPS 2H 76 55 2 TR & 2F B Wb i (6] W Wi, 177 ALN YA 97 )5 R e v
T, FRIRESIR R, LPS SBUB AL A3 22 | 5 R 00 2 R R G R A, R R A B R
B3 M LPS+ALNZH & AE WIS /b, 46 diRt U 40 AR /PR AR 5 0 B85 R A A AR K - B b iR,
R R T HANLL . G LPSIEIIS S 30— 0B W, AR TR BUSTE 4 5 401k, ALNYRYY
AT EOH B A RO M ] LPS S 8009 JRE BRI, M B0 5B B S R0

(kR ] muigBE, WNHER: FeRme; Sl KR

EWE : 1IEFHITHRIEBA RS ESH (2022YFSY0003)

Effect of alendronate sodium on lipopolysaccharide-induced repair of skull defects in rats Hu Zhen,
Wang Jingxia, Zhang Xiaobin, Chen Yuheng, Ni Maojun, Tian Shanshan, Peng Chaorong
Institute of Radiation Chemistry, Sichuan Institute of Atomic Energy, Chengdu 610101, China (Hu Z, Wang JX,
Zhang XB, Chen YH, Ni M]); Prehospital Emergency Department, Chongqing Emergency Medical Center &
Chonggqing University Central Hospital, Chongqing 400014, China (Tian SS); Sichuan Provincial Key
Laboratory of Irradiation Preservation, Chengdu 610101, China (Peng CR)
Corresponding authors: Tian Shanshan, Email: 710836163@qq.com; Peng Chaorong, Email: chinese—
peng@]63.com

[ Abstract] Objective To explore the effect of a certain dose of endotoxin, lipopolysaccharide (LPS) on
skull repair in rats and the role of alendronate sodium (ALN) in improving skull repair. Methods Twenty SD
male rats were randomly divided into blank, control, LPS and LPS+ALN groups to establish an animal model
of LPS-induced and LPS-combined ALN for skull defect repair. Microscopic computed tomography (Micro-
CT) was used to observe the skull repair in rats, enzyme-linked immunosorbent assay (ELSIA) was used to
detect the levels of three inflammatory factors, namely interleukin-1 3 (IL-1B ), interleukin-6 (IL.-6) and tumor
necrosis factor- @ (TNF- a ), in the blood of rats, and hematoxylin-eosin (HE) staining was utilized to observe
the bone structure and cells. The status of osteoclasts at the skull defect was examined using tartrate resistant
acid phosphatase (TRAP) staining of sections, and the mechanism of bone growth and bone resorption was
investigated using immunohistochemistry. Results The results of the tested factors showed that, compared
with blank group or control group, LPS caused abnormal expression of erythrocytes, hemoglobin, and platelets

with a statistical difference (P << 0.05), and there were statistically significant differences in inflammatory factors



- 162 - 2 SRE AT A 202543 H 20 H 5525 %56 31 Journal of Neuroscience and Mental Health, March 20, 2025, Vol.25, No.3

such as IL-1 3 (P=0.014), IL-6 (P=0.049), and TNF-a (P=0.006) after ALN administration. Compared with
blank group, Micro-CT showed that significant bone resorption occurred in control group, LPS group, and
LPS+ALN group, but significant intercranial resorption occurred in LPS group on day 2, while resorption was
suppressed after ALN treatment. (3) Analyzing the pathological results, LPS led to an increase in osteoclasts,
causing bone loss and bone structure defects, and significant bone resorption occurred in the skull, while less
bone resorption occurred in LPS+ALN group, and the markers of osteoclast differentiation, osteocalcin and
transforming growth factor- 3 , were least expressed at 46 days, with a higher rate of repair than in the other
groups. Conclusions LPS immersion triggers bone resorption, which is detrimental to the proliferation and

differentiation of rat skull osteoblasts, and ALN treatment effectively accelerates osteogenesis and inhibits the

inflammatory bone resorption caused by LPS, thus improving the skull repair.
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