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Discussion on rat model of chronic nephritis induced by cationic bovine serum
albumin
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Abstract: Objective To explore the feasibility of using cationic bovine serum albumin (C-BSA) on producing membranous
nephropathy rat model, and to discuss the characteristics and parameters of the model. Methods The SD rats model was established
by iv injection with C-BSA (5 mg) every other day for 6 weeks. Then they were observed for 4 weeks after model establishment. At the
end of 4, 6, 8, and 10 weeks the blood and urine samples were collected, the serum biochemical indexes, blood routine, urine protein,
etc. were determined, the relevant organs were taken, viscera coefficients were calculated, and pathological examination was
performed. Results During the model establishment, 1) the total proteins and albumin in serum were significantly decreased, serum
lipids were increased obviously, and serum creatinine and urea nitrogen variation were not obvious changed; 2) the plasma viscosity
was increased significantly, while whole blood viscosity was less changed; 3) the proteins were increased significantly, and the volume
of urine was reduced, while leucocyte was increased in the urine; 4) the red blood cells and hemoglobin were decreased; 5) the
coefficients of kidney and spleen were obviously increased, when the body weight was decreased obviously; 6) it was seen that varying
degrees of renal tubular pipe type of protein, renal tubular expansion, regeneration of renal tubule and interstitial inflammatory cell
infiltration, and thickening of glomerular bowman’s capsule in the kidneys. In observation period in a certain degree of recovery, many
indicators were approaching to the normal levels. Conclusion The C-BSA induces an optimal outcome, with stable models, typical
clinical manifestation, and high repeatability.
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Table 1 Effects of modeling on body weight and organ coefficient

If )/ J 26 ) A /g RS (mgg  BHRE (mgg)  MIRRR (mgg') PRI (mgghH
4 XM 303.5+34.7 28.7+32 7.9+0.7 22405 2.6+0.4
R 28424274 39.94+4.0" 12.1+3.5" 1.740.2 45405
6 X 3742+249 258+1.0 6.7+0.6 14402 24404
MR 250.8+26.3" 502+7.9" 144+2.0™ 1.4+0.4 49+12"
8  XR  398.8+303 274420 6.4+0.4 13402 1.740.8
B 316244927 4234797 11.04+1.8" 1.5+0.4 3.5+0.5"
10 SR 388.6+32.8 30.7+4.9 7.6+0.3 13402 22402
R 41734+17.8 34.0+43 9.1+1.6 13403 2.6+0.4
L AR L. TP<<0.05 T P<<0.01 ™"P<<0.001
"P<0.05 “P<0.01 ""P<0.001 vs control group at the same time
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Fig. 1 Effects of modeling on 24 h urine, urine protein, and urine creatinine
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Table 2 Examples distribution on semi-quantitative

examination of urine leukocytes
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Table 3 Effects of modeling on blood routine analysis

)R A RBC/(10"2L7h HGB/(g'L™" HCT/% MCH/pg

4 it 8.0140.49 1509 444+2.6 18.840.5
Y 6.92+0.63"" 124+12" 3784367 17.94+0.7"

6 it 8.3340.28 156 +4 464+15 18.740.8
FR AR 7.061+1.50 126 +30™ 37.6+7.6" 17.740.9"

8 g 8.8340.50 16145 46.0+1.4 17.440.4

FR AR 7.0240.63"" 1244+14™" 36.8+3.4™ 17.340.6

10 it 9.50%0.79 165+11 493433 174404

Y 9.53+0.25 165+9 49.0+2.8 17.34+0.6

LR AL E L TP<0.05 TP<0.01 P<0.001
"P<0.05"P<0.01 ""P<0.001 vs the control group at the same time
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Table 4 Effects of modeling on serum biochemical indexes

e/ 4% BUN/(mmollL™")  Cr/(umol-L™) CCr/(mL-min ") TP/(g'L ™) ALB/(g'L™")  TC/(mmol-L™")

4 X 5.54+0.57 58.3+3.8 1.284+0.10 58.3+4.2 24.8+1.6 1.70£0.24
it 7.3243.34 55.9+12.7 1.03+0.47 47.8+4.5™" 14.4+2.9" 7.84+2.93"
6 Xt 5.3120.66 59.342.1 1.24+0.25 57.2+5.4 24.0£2.5 1.33+0.27
ikt 5.71+1.13 57.8+4.3 0.94+0.27" 48.1£5.8™ 20.6+3.7" 6.17+3.99™
8 X 3.85+0.60 57.4+3.2 1.60+0.16 53.543.9 22.8+1.5 1.47+0.06
it 3.82+0.76 56.3+2.9 1.46+0.33 56.0+5.8 19.6+1.8" 6.964+5.13"
10 X 7.12+0.84 67.4+3.9 1.25+0.19 62.742.0 26.2+0.9 1.67£0.25
[t 6.39+1.06 67.5+4.0 1.25+0.11 63.2+5.5 253433 2.33+0.70
WA/ 4% TG/A(mmol-L™')  HDL-C/(mmol-L™") LDL-C/(mmol'L™") TBIL/(umol'L™") ALT/(U-L™")  AST/U-L™
4 XM 0.46£0.15 1.19+0.14 0.33+0.09 1.99+0.35 29.8+5.2 129.1+38.7
A 2.85+1.97™ 3.02+0.63"" 2.56+1.86" 1.68+0.36" 21.8+4.6™ 86.1+23.4"
6 X 0.43+0.08 0.93+0.18 0.32+0.08 1.70+0.26 29.0+£7.3 118.6+34.9
| 2.65+2.54" 2.84+1.28" 1.89+1.68" 1.29+0.33" 39.7+18.0 101.6+28.8
8 N 0.29+0.13 1.09+0.06 0.32+0.02 2.81+0.30 26.6+1.8 99.3+19.8
A 1.5440.60" 3.01+1.53" 0.89+0.25" 2.39+0.39 33.6+8.8 85.5421.1
10 X 0.45+0.10 1.25+0.20 0.28+0.05 2.21+0.49 38.15.1 138.5+53.0
et 0.68+0.09™" 1.64+0.49 0.45+0.14" 2.60+0.41 36.0+12.1 109.3£39.3

SR A LR TP<0.05 P<0.01 " P<<0.001
"P<0.05"P<0.01 ""P<0.001 vs the control group at the same time
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Table S Effects of modeling on blood viscosity

*
R - AR mPars) - 135 f(mPa-s)
200/s 30/s 5/s 1/s

4 it 4.25+0.40 6.3140.10 11.22+1.70 26.08+£5.19 1.40+0.08
A 4.13+0.54 5.8840.77 10.56+1.69 22.6645.55 1.79+0.11"

6 it 437+0.54 6.121+0.84 11.43+1.83 27.8345.07 1.38+0.09
i 4.03+0.56 5.40+0.84 9.43+1.75 21.45+4.69 1.7740.13™

8 o} 1 4.41+0.66 6.1940.99 11.64+2.05 28.5045.49 1.37£0.07
A 4.08+0.43 5.63+0.73 10.33+1.75 24.73+5.21 1.5440.10"

10 it 5.2540.97 7.414+1.54 14.00+3.47 34.52410.10 1.25+0.12

IR 5.864-0.64 8.7040.89 14.65+1.70 36.45+4.29 1.334+0.15

SRR A L TP<0.05 TP<0.01 7TP<0.001; “P<0.05, 5% 6 BRI L
"P<0.05"P<0.01 ""P<0.001 vs the control group at the same time; “P < 0.05 vs the 6™ week model group
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Fig. 2 Kidney tissue pathological images of glomerulonephritis model induced by C-BSA
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Fig.3 Variation curves with time
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