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ABSTRACT Objective: To explore the effects of glucocorticoid treatment on bone density change and TLR4 signaling pathway
activity in IgA nephropathy rats. Methods: 60 male SD rats of SPF grade, 5-month old, mean weight of 185g were selected and randomly
divided into 4 groups: control group, non-hormone group, low-dose hormone group, and high-dose hormone group, with 15 rats in each
group. The IgA nephropathy model was replicated by gavage of bovine serum albumin+ subcutaneous injection of CCl4 and castor
oil+tail vein injection of lipopolysaccharide, with 9 weeks. The non-hormone group received benazepril hydrochloride tablets (1.041
mg/kg/d), the low-dose hormone group received methylprednisolone 15 mg/kg/d, and the high-dose hormone group received
methylprednisolone 30 mg/kg/d, continuously administered by gavage for 10 weeks until the end of experiment. Then to detect urine red
blood cell count and 24-hour urine protein quantification, serum creatinine and urea nitrogen in each group. Bone density of femur was
measured using dual energy X-ray absorption method. Bone trabecular microstructure parameters were scanned and calculated by
micro-CT, including bone trabecular number, bone trabecular thickness, and volume fraction. Western blot method was to detect Toll like
receptor 4 (TLR4), myeloid differentiation factor (MyD88), and nuclear factor-kB (NF-kB) proteins in bone tissues. Results: All rats
survived until the end of experiment. After treatment, the low-dose and high-dose hormone groups significantly reduced urinary red blood
cell count, 24-hour urine protein quantification, serum creatinine, and urea nitrogen, as well as bone density, trabecular number,
trabecular thickness, and volume fraction. However, TLR4, MyD88, and NF-«B proteins significantly increased (P<0.05). Conclusion:
Glucocorticoid therapy for IgA nephropathy can improve clinical symptom and renal function, but at the same time, it reduces bone
density and alters bone trabecular structure, which may be related to abnormal activation of TLR4 signaling pathway in bone tissues.

Key words: Glucocorticoid; IgA nephropathy; Bone density; TLR4 signaling pathway; Bone trabecular

Chinese Library Classification(CLC): R-33; R692 Document code: A

Article ID: 1673-6273(2024)05-836-05

IgA B LA AR B AR | s L R D e T T T
PRI, AR 22 S50, 22 28 IR B 12, O F RIS
* FEE T HR BRI AA AR IR R BT H (2021D03023)

YR A g - ik /R (1983-) % Wik, @ AL BRI, FZERTSET7 1 - i , E-mail: 1002605268@qq.com
o SRR BA S R - BUASR (1972-), 5, AR}, EAEDEIE, EZMH 5T )70 : ), E-mail: ablimit855@sina.com
(Ui FJ1:2023-12-01 23 F1191:2023-12-23)

YN

]

o}




PREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol24 NO.5 MAR.2024 - 837 .

PR /NERBO H DL IR, 2 3 BURTRAE 1Y B B 2
— U, TgA B A R B HHE N, b AR s 2 69T 2 &
BRI PN 7R 28 B, o ok ™ B A
T BENTATTP . ERIGIT TgA ORI R RRE B AL
Z BRI R U PR R , B B SR IR
SR PR S B BB R A R, 2 50~85%, g T
Prof A AR . H iR PR B2 A SR BOCTE (AR I Bl B TR
ST R P B B , 2T R R T R R B R
D vay S O bt RN T P S |1 5 s P g 3 e L)
KR M . Toll HEAZ A 4(TLR4)/ itk /3L T (MyD88 )/
F ¥ -k B (NF-kB )3 62 40 DL 193 5, -5 240 0 9 e s i
TUIROC , [R5 8 Bsi s i 5 A R S P A SCHRAGE
B AL L ML TLR4 MyD88 [ NF-«B &t W Bt %
T, AR AR PR IR T TgA B R RO 155 B
ARAL A TLRA {5538 B P 0 5200, Ay e AR 1 B B AL T o
PE B AT

1 AR5 07

1.1 shiskiR

BE#E 5 A% SPF ¢ SD i KCEIE 60 H,SFHfAHE 185 ¢,
A T IE S5 . SCXK (B8)2018-0034, 1] 37 1R Ry
22°C, AAR BT ADGER, B2 55%, MK, A BPUK, &
IEZ S W )i o 8
1.2 L4

60 HAR L 4 20, 4350 i R AR R A &R
R AR SRR, A 15 B R4 mEaEARES +
CCL, FE BRI R TS + Be W Rk S & i 1gA B
RO 0 B SRy A LT 1 AR S Aok TG TR 28 1R K AR R
100 /L %, M 4 mL/kg S BRI H 1Ok, H5R2E 8 85 [FIRT
FH CCl4 FgE R (1:3 1R G357, B H 0.4 mL f7 5T, &
LR FEEE 9 J; T48 6 JPHENE M A A= B K B ik 0.25 g/L i
W, 0.2 mL Bk gy iR 9 A, dEMEH AR5
BEHMER S HRER, X IR ISR B KA BE i
TGS fa B2 A LA A8 — R B, BB 2 8Lk VR B 3R F
FIETENE MR & 1gA B FURLIR IR, T i T

SRIG AR ER AR LR DUIRE-F) i (b st e 2 A B
A, 215 H20030514, 4% : 10 mg/ 7 )BF6% 5 PR E IE i A=
PRER K C MU, JH 2 4 mLkg, 2595y 1.041 mg, &K
1 YCGHE S Ab B, SR AR AR A S R TR R T2 e SR FA R 4
g IE RS 25 A PR A RDD , Rl 5h 15 mg/kg, BK 1 G H 4b
P, AR A R R e 3R AR N 30 mg/ke, K 1
URVE B ACH X HAAH DAAE R A PR K AL B DUZHRRLLiE
10 JA A5
1.3 MEERRENF L
13,1 #ilELiErR  SRUSIRITRIANGTT 10 J8 )5 43 3 eam
AHRRAIREAMETTHE 24 h JREEFERD . IS WLEFFIRZR
A R4 A ST BRI — B 7 S R A &, 7
5 IPA-3100) #E4 T4
132 wNEZEMENMNESH  SEFIHRITHIIANGYT 10 J§

J& 43 BRI A2 UK BB 2 B, SR FHBLRE X 4R i
2, /N FAUGE X 4B B A (R EZEIRHE YT A R ) .
Micro-CT ‘B 185 /NS S, 36 H /N
B /NGEJRBE R4, {38l SkyScan 1276 Micro-CT (& [F]
i e w)), I T R X, A B g, i CT-
Analyser B4 OSBRI IHEA T
1.3.3 Western blot iZ#iMER LIS RFAIE KRR, 408
R PRAFAE T Kb o 200 EL 30 g B AL SVREASHIF S J5 A
2, BCA EAEBRN & (TTHE s KEHERAF )2
B A TR B R o BBORE B A ARG o, KT
5 min J5#ATHIKAEE L . SRJG MU A SR B Toll #5214 4
(TLR4) B8R4 R F (MyD88) FlfZ - -«B(NF-kB) & [1—
Pr(1:2000)F & 14, PRGN EPT R —Hu(1:500) R &
J& ECL W5 , Image) {44317 HAREE B S IKBEIE S5 NS
1 GAPDH W HE ., FrfE —du R —Hiil A3 A 35 E Sigma
]
1.4 Git=FH%

FIFH SPSS20.0 #RAFXT AW 5L BE 701, TSR 2 4
PR 2 ANOVA 4081, Wi LSD-t #8641 N7 S LR
FHBCXT t 4536 ; P<<0.05 225 A Gt E X

2 &R

2.1 AEENLIEFTRRILEE:

K IS RS AE R, R HIRYTHIRZL A M T4
24h PREE A& B L s DU AR R A/ A0 22 7 (P>0.05), %)
MARIT e ERdsn T, R =47 BT (P<
0.05), {E 2 40 G0 o2 4 R 5 A9 e 20 B A T U B 25 S (P>
0.05), .32 1.

22 AEBZEERBNRESHMLLE

BAIRIT R A B/ N BN R B AR B
A TE 2R (P>0.05), R L A A m A m A a7 E Lk
febr i R, s gl B /N FARR 40 (P<<0.05), i,
2,

2.3 #HE TLR4 5 SERERNLLE

TR 5 AR 42 41 R = 37 4 41 TLR4 MyD88 #il NF-kB 2
BESUN G RTE R DO CEAR IR 2 e S =i B = a1
M, ZEFA G2 L (TLR4 4[| F=25.635,P<<0.001 ,{f 5
2 5 X IR A L8R =15.634,P<<0.001, S5IEERE A LI =18.
634,P<<0.001, =57 ik 20 5% I 4H g 20.536,P<<0.001, 5
R 4 R =23.635,P<<0.001, =7 i 21 5 %) i 2 bl e
t=9.968, P<<0.001;MyDS88 ZH[ii] F=30.521,P<<0.001, {§7 4
5% R A t=18.635,P<<0.001, SIEMZE 4 4 =16.534,
P<<0.001, m= 37 &4 5 % B2 Fh 5% t=15.423,P<<0.001, 54k i#%
A B t=13.302,P<0.001, 55440 5 8 B4 L 7.
621, P<<0.001;NF-«B 4 [i] F=36.635, P<<0.001 , {i 5|+ £ 5 %t
FAZH L t=21.203, P<<0.001, HAEMZ 4 bk =15.523,P<
0.001 , =557 4 55 % R L t=18.625, P<<0.001, 5B x4l
HAL t=16.321,P<<0.001, @&l 5ALFE A K =11.234,
P<0.001, WA 1,



- 838 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol.24

NO5 MAR.2024

*® 1 AEENIERELEE (n=15)

Table 1 Comparison of biochemical indicators between groups (n=15)

Urinary RBC(/HP) 24-hour urinary protein(mg) Creatinine(pmol/L) Urea Nitrogen(mmol/L)
Groups Before Before Before Before
After treatment After treatment After treatment After treatment
treatment treatment treatment treatment
Control group 16.8+5.7 22.4+6.9° 256.5+44.7 289.8+62.3* 42.3+6.7 50.2+7.6* 6.2+1.3 8.8x1.5%
Non-hormone ‘
17.2+£5.9 12.3+3.2% 259.8+52.3 178.5+42.3% 43.5+6.8 31.2+5.6% 6.4+1.5 5.6x1.1%
group
Low dose ‘ ‘
17.4+6.2 11.943.3¢ 261.2+53.4 182.1+44.5¢ 44.1+6.9 30.9+5.8% 6.3+1.4 5.54+0.9%
group
High dose ‘
17.3+6.3 12.4+3.5% 263.5+55.8 180.5+45.6% 443472 31.4+5.7% 6.5+1.5 5.5+1.1¢
group
F 0.658 18.659 1.124 35.629 0.859 22.524 0.428 6.032
P 0.452 <<0.001 0.325 <<0.001 0.312 <<0.001 0.565 <<0.001

Note: In the control group a, compared with before treatment, P<0.05; The comparison between the non hormone group after treatment and before
treatment, P<0.05; The comparison between the low-dose group after treatment and before treatment, P<0.05; The comparison between the high-dose

group after treatment and before treatment, P<0.05# After treatment, compared with the control group, P<0.05.

®2 ARBEERBNESEMLER(n=15)

Table 2 Comparison of bone density and trabecular parameters between groups (n=15)

Indexes Control group Non-hormone group  Low dose group ~ High dose group F P
Bone mineral
density(g/cm?)
Before treatment 0.33+0.04 0.34+0.05 0.35+0.05 0.34+0.04 0.658 0.502
After treatment 0.32+0.03* 0.33+0.04* 0.28+0.04< 0.23+0.03¢ 4.032 <0.001
Number of bone
trabeculae(/mm)
Before treatment 33404 3.4+0.5 3.5+0.5 3.4+0.3 0.546 0.623
After treatment 3.2+0.3% 3.3+0.3* 27404 2.1+0.3¢ 4.529 <0.001
Trabecular
thickness(/mm)
Before treatment 0.22+0.03 0.23+0.03 0.24+0.03 0.24+0.04 0.263 0.856
After treatment 0.21+0.02* 0.22+0.02* 0.18+0.02 < 0.14+0.02 ¢ 5.002 <0.001
Bone trabecular
volume fraction(%)
Before treatment 32.5+5.6 33.5+5.9 33.8+6.5 33.6+5.7 0.968 0.325
After treatment 31.8+5.4% 32.3+5.6* 26.5£52 21.1+5.3¢ 5.426 <0.001

Note: In the control group a, compared with before treatment, P<0.05; The comparison between the non hormone group after treatment and before
treatment, P<0.05; The comparison between the low-dose group after treatment and before treatment, P<0.05; The comparison between the high-dose

group after treatment and before treatment, P<0.05# After treatment, compared with the control group, P<0.05.
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Fig.1 Comparison of TLR4 signaling pathway proteins among different groups
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