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[ Abstract]  Objective To establish a rat model of chronic kidney disease with hyperhomocysteinemia by high
methionine feeding and 5/6 nephrectomy. Then, to evaluate the model by comparing it with the simple high methionine
feeding model and simple nephrectomy model. Methods Five-week-old rats were randomly divided into four groups:

sham, high methionine (feeding on a high methionine diet), nephrectomy (5/6 nephrectomy), and compound model
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(high methionine diet and 5/6 nephrectomy) groups. Arterial blood pressure, echocardiography, and serum biochemical

indices were measured. Changes in the tension of isolated thoracic aortic vascular rings were observed and expression of p-

p85, p-Akt, and p-eNOS (Ser1177) proteins was detected. HE staining was used to observe pathological changes in renal,

myocardial, and aortic tissue. Results

Compared with the sham group, arterial blood pressure of the three model groups

increased continuously (P<0.01). Arterial blood pressure of compound model group was significantly higher than high

methionine group and nephreetomy group ( P<0.05). Compared with the sham group, echocardiography indexes LVEDd,
LVEDV, LVESV, and SV of the three model groups were significantly different ( P<0.05). Compared with the sham

group, serum homocysteine and methionine in high methionine and compound model groups were increased (P<0.01),

while, creatinine, urea nitrogen, total cholesterol, and high-density lipoprotein in serum were increased significantly ( P<

0.05) and triglyceride was significantly decreased ( P<0.05) in nephrectomy and compound model groups. Compared with

the sham group, vascular ring relaxation curves of model groups induced by vasodilators shifted to the right, and the E

and EC;; of the relaxation effect induced by acetylcholine and sodium nitroprusside in the compound model group were

significantly different from those in the simple model group ( P<0.05). Compared with the sham group, expression of p-Akt

and p-eNOS in aortic tissue of the compound model group was statistically significant ( P<0.05). Pathological changes were

observed in renal, myocardial, and aortic tissues of the model animals, among which the compound model group had more

severe pathological changes. Conclusions

A rat model of chronic kidney disease with hyperhomocysteinemia can be

established by combining a high methionine diet and 5/6 nephrectomy. Compared with the simple models, the functional

and morphological changes are significantly different in the compound model, which can be applied to fundamental research

on chronic kidney disease with hyperhomocysteinemia.
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Table 1 Changes of systolic blood pressure in rats

434 Groups 0 J& 0 week 2 & 2 weeks 4 J& 4 weeks 8 J& 8 weeks
4y
‘1%(%37kfﬂ 122.3+3.9 118.4+4. 1 119.4+5.9 124.2+5.6
Sham group
mEAE R
REARG 120.9:4. 1 121.249.0 134.7+5.7° 134.954.3 "
Met group
4 5 i 4]
SRR 124.0+6.6 130.9+7.77 147.8+6.3"" 152.5+6.17
Nx group
g o KT 2R e
otk 128.6£5.0 137.2£5.2™ 149.0+5. 8™ 157.2£6. 0" "¢

Nx+Met group

W BT ARAIE, T P<0.01; 5 EEEMA L, T P<0.01; SHRAF R4 LE, “P<0.05,
Note. Compared with the sham group, ** P<0.01. Compared with the Met group, **P<0.01. Compared with the Nx group, *P<0. 05.

R 2 REIPKEKEALL (2£5,n=10)

Table 2 Changes of diastolic blood pressure in rats

414 Groups 0 J& 0 week 2 J& 2 weeks 4 J& 4 weeks 8 J& 8 weeks
BN 4

M5 AL 82.1+6.5 75.9+8.3 84.3+7. 4 91.8+7.8

Sham group

= % 4] B

= A 82.3+4.8 86.9+12.7 107.2£10. 4™ 106.0+5.4 "
Met group
2l B 1 4 . . .

AL A AL 86. 1+8. 5 97.7+6.8 112.0+7. 8 114.9+9. 1"
Nx group

R

" 88.8+10.8 98.6+8.8"° 108.7+7.1°" 112.2+8. 8%

Nx+Met group

HESEFEARLLE, 7 P<0.01; 5 ERBRA LE, "P<0.01,

Note. Compared with the sham group, ™ P<0.01. Compared with the Met group, **P<0.01.
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Figure 1 Changes of echocardiography in rats

R3OS LRI (22s,n=10)

Table 3 Changes of echocardiography parameters in rats

LB 8 bR BTFARH [N il LTINS CRep S|
Echocardiography parameters Sham group Met group Nx group Nx+Met group
HR (BPM) 380.3+48.6 381.2+46. 8 379.1+61.2 374.3+68.2
LVESd (mm) 82.3x4.8 86.9+12.7 107.2+10.47 106. 0+5.4 ™
LVEDd (mm) 86.18.5 97.7+6.8 ** 112.0£7.8™ 114.9+9.1™
LVESV (ulL) 88.8+10. 8 98.6+8.8 ™ 108.7+7. 17 112.2+8.8 "
LVEDV (pL) 282.5+44.3 278.2+47.7" 265.4+67.6" 276.9+47.0™
SV (pL) 240. 5+20. 1 233.3+30.6" 217.1+58.6™ 218.3+42.5™
EF (%) 82.6+7.7 84.6+7.8 81.8+4.2 78.7+5.4
FS (%) 54.0+9.7 56.4+9.6 52.3:4.9 49.0+5.3
CO(mL/min) 91.3£10. 4 89.4+17. 1 86.9+27.8 80.9+19.4™

W BFARGILE, T P<0.05, 7 P<0.01; 5 E A ML AL, " P<0.01,
Note. Compared with the sham group, * P<0.05, ** P<0.01. Compared with the Met group, **P<0. 01.

R4 KRB & A (v£5,0=10)

Table 4 Changes of lipid indexes in rat serum

IRCE R 2 &FARH AR R LA 205 4 2 HERERIAH
Lipid indexes Sham group Met group Nx group Nx+Met group
Hey ( wmol/L) 1.66+0. 90 7.32+5.22" 1.60+1.24 10.04+5.96
Met( wmol/L) 13.68+6.26 64.09+49.29 " 14.56+6.32 42.77+25.35"
NO ( wmol/L) 37.55+4.09 36.40+4.52 34.78+5.17 38.76+2.47
eNOS(U/mL) 44.75+3. 82 44.14+3.29 43.07+3.27 44.40+4. 00
BUN (mmol/L) 6.120.9 7.6+2.4 11.8+1.8™ 12.0£1.47

CREA ( pmol/L) 29.0+2.9 32.8+7.6 50.8+7.8% 49.9+4.8"
CHO(mmol/L) 1.36+0. 19 1.40+0. 19 1.70£0.37 1.74+0.19 ™
TG (mmol/L) 0.600. 25 0.55+0.21 0.44+0.16 0.41£0. 14"
HDL-C( mmol/L) 0.790. 11 0.87+0. 11 1.06+0.21 0.99+0. 15"
LDL-C( mmol/L) 0.28+0. 05 0.24x0. 05 0.35+0. 12 0.30=0. 07

E:SERFARALE, T P<0.05, 7 P<0.01,
Note. Compared with the sham group, * P<0.05, " P<0.01.
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AUl . BRI A sy EmA R E, W
DR R B /N K A M 25 A, PR B 5 R] B

=0 {F R4 Sham group —— EHEZARH Met group

&&
&& & i &&
*owe o B

== SRAIE I Nx group

A LR AR I TR B 2T 4R 2 AU A AR L
BAA o BT AL O 7R O WLET 2 HE 51 8 5, P £ B
2] UL, R UL S B R 5 e A R 2 0 U H B
ANKE S AR IR o Bl AR AL U RT L R ks
JULET A 5 fifg A0 21 i 20 20088 A=, P 35 0 22 980 62 A 1]
o ARG IUAT WY B AT Y JILET 4 Wy
2N A0 ML PR AT A dE AN A W
4B R TR Sl Wy i A AR BE R R R O 15— B A
BESR TP JEHED B 57 b ol L. R AR A 31 Y
LA BE oy B0 JB , o T SR e Ok HES AL, R
2 7 2 3 i AR RE R E A Ol — B, R 4T i
FIEESE WML UL, A AL 2 B Wy I A AR RE O
B v R A1 RS 34 T UL 2T A 21 20 A A B 3 R AR
FREAL, P AT DL /b 8 gtk L 40 i IR 9, S 5 4
WL 4C,

—r— 2O EE Nx+Met group

A 0 B 0 ]
20 20 20
% = < 40 S
- X 5 )
< .2 40 R=) <8
N e 3 % 40
o ¥ Ze0 o
& 60 i & B &
= < 80 60
80
100 30
100 120
100
9 8 7 6 -5 -4 -1 10 9 8 7 -6 9 8 7 6 -5 4
LT HE A (Log(mol/L)) i W4(Log(mol/L)) 5 79E L RRER (Log(mol/L))

Acetylcholine

Sodium Nitroprusside

Isoprenaline

WA LRI B B FEFT C: TR B RIRF T . ST R4S, ~P<0.05, 7 P<0.01; 5 A M4l i, "P<

0.05, "P<0.01; 584l L, $P<0.05, ““P<0.01,

B2 BRI IR RS S Pk ATk i 2k (n=10)

Note. A, Effects of Acetylcholine. B, Effects of Sodium Nitroprusside. C, Effects of Isoprenaline. Compared with the sham group, ~ P<0. 05,

** P<0.01. Compared with the Met group, *P<0.05, *P<0.01. Compared with the Nx group, *P<0.05, ¥P<0.01.

Figure 2 The relaxation curves of isolated thoracic aortic vascular ring induced by Ach SNP ISO

F 5 Ach SNP ISO i 5 1) 32 2h ik i 4 PR &F 5K 20N 9 EC & E

Table 5 EC,, and E

max

of relaxation effecttoisolated thoracic aortic vascular ring induced by Ach ,SNP [ISO

ZEEAEGE Acetylcholine

414 Groups

ECs,( Log(mol/L) ) E, (%)
18 F A4 Sham group ~7.260. 45 103.817.38 -8.63+0. 56 121.04£11.71 -6.18£0.29  100.52+9.75
25 5 F R Met group ~7.28+0. 56 88.47+9.58 " -8.36+0.33 123.36+11. 57 -5.8820.62  106.29+14.99
B2 B % 2 Nx group ~7.22+0. 42 91.71+11. 81" -8.17+0. 64 119.04£19. 88 -5.60+0.48"  108.80+18. 43
AWM A Nx+Met group -6.76+0.50 " 7355412, 62" ™Y —7.66+0.27 "™  114.49+7.58 "% _4.75+1.61"  106. 14£10. 06

TS FARLLE, " P<0.05,™ P<0.01; 55 & &M i, *P<0.05, *P<0.01; S5epai i HhEs, “P<0.05, ““P<0.01,
Note. Compared with the sham group, * P<0.05, " P<0.01. Compared with the Met group, *P<0.05, *P<0.01. Compared with the Nx group, P

<0.05, ““P<0.01.
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Figure 3 Protein expression of p-Ser1177, p-Akt and p-p85 in isolated thoracic aortic vascular ring
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Figure 4 HE staining in renal tissue, myocardial tissue and aortic tissue
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