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Establishment and exploration of an obesity-related glomerulopathy mouse model
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Abstract : Based on the pathogenesis of obesity-related glomerulopathy ( ORG) , this study systematically evaluated the effects of
distinct modeling strategies—high-fat diet (HFD) alone versus HFD combined with adriamycin ( ADR)—and modeling dura-
tions (16 vs. 24 weeks) on the establishment of ORG in C57BL/6] mice, with subsequent validation experiments. The results
revealed that 16-week continuous feeding with a 60% HFD effectively induced obesity in mice. However, while the ADR-com-
bined group displayed exacerbated microalbuminuria and renal dysfunction, it exhibited paradoxical weight reduction below obe-
sity thresholds. Extending the modeling duration to 24 weeks significantly enhanced ORG model fidelity , as evidenced by elevat-
ed urinary microalbumin (mALB) and albumin-to-creatinine ratio( ACR) ,alongside increased body weight and obesity-associ-
ated indices ( body mass index| BMI],Lee's index,and fat index| FI]).Validation studies confirmed that 24-week HFD expo-
sure induced hallmark metabolic derangements and renal pathology: serum fasting blood glucose ( FBG), total cholesterol
(TC) ,triglycerides (TG) ,low-density lipoprotein cholesterol (LDL-C) ,non-esterified fatty acids (NEFA) ,blood urea nitrogen
(BUN) ,and serum creatinine ( SCr) were significantly elevated, whereas high-density lipoprotein cholesterol (HDL-C) levels
declined. Oral glucose tolerance tests (OGTT) demonstrated impaired glucose homeostasis. The pathological morphology of the

kidney tissues and the ultrastructure of the proximal tubule epithelial cells in the mice both exhibited abnormalities, indicating
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distinct pathological features in the model animals. Collectively, these data demonstrated that sustained 24-week administration

of a 60%HFD in C57BL/6] mice established a robust ORG model that recapitulated both etiopathogenic drivers and histopatho-

logical hallmarks of human obesity-related nephropathy, offering a translational platform for therapeutic exploration.
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Table 1 Effects of different modeling factors on urinary mALB,UCr,and ACR in mice(x+s,n=28)
s 1‘; i?ﬁﬁ uCr ACR
(R (mg/L) ( wmol/L) ( mg/mmol )
2 HH 0 0.20+0. 00 2 850. 6+547.7 0.67+1. 63
HFD 21 5 2.93+1.61" 2 460. 7£735. 8 14. 14£7.75*
ADM+ HFD 41 8 5.41£0.37* * 44 1 647.2+378.5% 4 31.84x4.47% %548

W52 H I, * P<0.05, " * P<0.01;HFD 5 ADM+ HFD 41 t#,  P<0. 05,2 P<0. 01. F [d

3.1.2 3R Z Ao e AR X 35 2L BMI, Lee's 15
A F1 0% @

JIESJH 2 S SO P A DG B R s A% O T ER |
F2 AN, 5 A e, NRESES T 60% 5
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FEIR 44. 1% ; [RIE}, 7N BRAE JHEAH G 8 20 BMI, Lee's $5
% FI AL BT () P<0.05~0.01) , /N

JIE AR Sy B 2 (HL 45 T BT R R A S, /N R
AT it KA 56 AT R 48 2035 oK DL B 38, 55 HEFD
ZH /0N R 5 H SR S Ak 4 B A o B P22 R (P<
0.05) . 454 /MR ACR 4553, KI5 R B4
B D RE A 5, H 24 W)t 2 5 i JIEL A R (14 ST
AFFE ORG Kt bk 2h R E/s , R A s ait
R RRENE R S ORG I PR &0 K £ 3 R4S
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Table 2 Effects of different modeling factors on body weight and related obesity indices in mice (x+s,n=8)

Lee's FI
415 i
Pt (e) (kg/m?) (g/em) (/%)
ZéEléE 28.05+1.42 3.129+0. 294 1 131.2+57.9 2.182+0.411
HFD 4 40.42+3.47 % = 3.875+0. 344" 1424.24132.5° 18.362+1. 934

ADM+ HFD 41 30.23+3.264%

3.213+0. 2334

1261.7+109.74 3.611+1. 68544
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3.2.1 s+ Rk mALB UC r & ACR WALt %A
& 3 45 0T, Bl & = A ) A i 3 s 1] i 2iE

K HFD 24 w 41/NEU# HED 16 w 415 GEIH W34 /)N
FURI mALB 191 ACR HUE () P<0.01) ,0RG
B ARG 90% (7/8) .
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K3 AEEEETNRERE mALB, UCr & ACR BIBZM (x+s,n=8)
Table 3 Effects of different modeling durations on urinary mALB,UCr,and ACR in mice (x+s,n=8)

415 15%% HIR mALB UCr ACR
SHE(H) (mg/L) ( wmol/L) ( mg/mmol )
ZEHHA 0 0.20+0. 00 3 950. 6+547.7 0.50+1. 63
HFD 16 w £ 5 3.910.98" 4 460.7+735. 8 7.88+2.34" "
HFD 24 w 41 7 10. 63£0.32* * 44 4.547.2+678.5

23.04£5.03* * 44
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~0.01) ,/INEUIBREFEAE B . F 3RS AR | R T 84l
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Table 4 The effects of different modeling durations on body weight and obesity-related indices in mice (x+s,n=8)

BMI Lee's FI
21 5] ENpi
i (e) (kg/m?) (&/cm) (/%)
= HA 27.36+1.32 3.081+0. 312 1 237. 6+68.2 2. 138+0. 386
HFD 16 w 41 39.56+2.16* * 3.796+0. 438 * 1498.5+213.7* " 17.742+1.596* *
HFD 24 w 41 50.25+3.29% * A4 5.213+0.233* % 4

1837.24274.6* % 2 20.874+2. 025 * 4
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Table 5 Effect on fasting blood glucose ( FBG) in mice (x+s,n=8)

e 5~6 5T, 5% FIAL L, HFD 24 w 41 413) R e
ANGLILIE PBG 47— T8, LS 14, 67% o S -
) Hs 1 56 N 2R E{H N >
[Fi, OGTT IK%&EFLAUC HRU IR (39 P< HFD 24 w 41 8.44x0.51" 14. 67
0.05~0.01) , R E IR EHE RS, BRI E
B BURE A Y S8
F 6 xR OBRAE & AR (vs,n=8)
Table 6 Effect on OGTT of mice(x+s,n=238)
I KA ( mmol /L)
gl AUC
0 min 30 min 60 min 120 min
EEE 7.57+0. 33 10. 24+0. 78 9.61+0. 46 7.28+0. 32 17. 88+0. 84
HFD 24 w 4 8.23+0.69 " 12.48+1.31°" 12.02+0.74 " 10. 13+0.61* * 22.47+1.67"

3.3.2 R RS E
ReifRi 2= ELE ORG KA EERNE & 7
ZERATH Has (A, HFD 24 w 40/ R i TC .

TG .LDL-C Fl NEFA & &8 B 7}, HDL-C & &
WG (3 P<0.05~0.01) , & B 1 51 s a8
Jei ERINELE H B AR Y 2L,

®7 RIS B BRI (x25,n=8)

Table 7  Effects on lipid metabolism in mice (x+s,n=28)

L TC TG HDL-L LDL-L NEFA
- (mmol/L) (mmol/L) (mmol/L) (mmol/L) ( pmol/L)
EEE:) 2.545+0. 432 0.674+0. 115 2.545+0. 211 1.167+0. 272 555.5+52.5
HFD 24 w £ 6.423+1.313" " 0.943+0.211"

1.083+0.434 "~ 3.828+0.812" " 931.7+£17.9% "
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3.3.3 R B ARG B e ai A AAL, TR E /R I BLER BRI | B /NBR AR AN
% 8 Z5HLT A, 575 FLALMIEL, HFD 24w 410 ORI B T8 P 1 i L.

BRI BUM A1 SCr % ¥ B 7 (3 P<0. 05 ~ ®8 INRBINAHIRN (15,0 =8)

0.01) ,%%Kgﬂ%ﬂgﬁﬁﬁﬁ*}i}ﬁ RN R S RE HY Table 8 Effects on renal function in mice(x+s,n=8)

P& . 13 BUN SCr

(mmol/L) (wmol/L)

334 A REARBET & F 6 Y Z5 4 6. 993+0. 324 22.772+2. 454

HEIE] 1 éﬁfﬁﬂ%ﬂ,ﬁéﬁzﬂ%‘d\ﬂ?%ﬁyﬁﬁ,%ﬁﬁ HFD24 w 2 11.276+1.804* * 28.383+3.272°

T, BAN MR B R, R IR 525 A
i

25 HFD24w 4H
1 RIS EARRERSEHIHM (HE,63%)
Fig. 1  Effects on renal tissue pathology in mice ( HE,63x)
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Fig.2 Effects on ultrastructure of mice proximal tubule epithelial cells( TEM)
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