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Application of low field magnetic resonance imaging technique in measuring kidney volume of polycystic kidney
disease rats in vivo

SUN Ke, LU Jia-yi, SU Bei-lin, FU Li-li, MEI Chang-lin", SONG Shu-wei"
Department of Nephrology, Kidney Institute of PLA, Changzheng Hospital, Naval Medical University (Second Military Medical
University), Shanghai 200003, China

[Abstract] Objective To measure the renal volume of polycystic kidney disease rats using low field magnetic resonance
imaging (MRI), and to explore its application value in the basic research of polycystic kidney disease. Methods Fifteen
Han: SPRD rats with polycystic kidney disease of different ages were subjected to anesthesia, and the kidney volume was measured
using low field MRI. The kidney profile was delineated by engineers and clinicians. The imaging method was T1-weighted imaging.
The cross section of the kidney was imaged, and the kidney volume was calculated using image processing software. Pearson
correlation analysis was used to analyze the correlation between the kidney volume measured by MRI and anatomical volume after
dissection, kidney mass, the ratio of kidney mass to body mass, renal function indexes and cyst index. Results The kidney of Han:
SPRD rats was clearly observed with low field MRI. The kidney volumes of 15 rats measured by MRI were 1.51, 1.77, 3.54, 6.45,
9.34, 9.38, 3.72, 9.51, 4.95, 5.31, 6.47, 7.01, 5.39, 5.08, and 7.31 cn?’, respectively. The anatomical volumes after dissection were
1.50, 1.70, 2.90, 5.00, 7.00, 7.02, 2.50, 7.10, 4.70, 4.90, 6.50, 6.70, 4.20, 4.90, and 7.00 cm’, respectively. The renal volume measured
by MRI was highly correlated with the anatomical volume after dissection, kidney mass and the ratio of kidney mass to body mass
(goodness of fit [R*] was 0.903 1, 0.912 8 and 0.777 9, respectively), and was also positively correlated with serum creatinine, urea
nitrogen and cyst index (correlation coefficients were 0.86, 0.85 and 0.61, respectively). Conclusion Low field MRI can be used
to measure kidney volume of polycystic kidney disease rat models in vivo, providing a reference for the basic research of polycystic
kidney disease.
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Fig1 Renal imaging location in Han:SPRD rats by low
field magnetic resonance imaging
The imaging method is T1-weighted imaging, and the cross section
of the kidney is imaged, with the layer thickness being 3 mm (upper

arrow) and interlayer space being 3 mm (lower arrow)
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Fig2 Pseudo-color images of Han: SPRD rat kidney by low field magnetic resonance imaging

The kidney profile is delineated by engineers and clinicians, and image processing software is used to calculate kidney volume.
A-F represent the six cross-sectional pseudo-color images from the upper pole to the lower pole of the kidney. The kidney on
T1-weighted image is dark signal relative to surrounding tissue. The area is calculated according to light-dark boundary, and the

volume is calculated by the area multiplied by the thickness of the layer

%1 15 2 Han: SPRD XREHKIRIH MRI S SHHER. @BEESNSHER. SHRE. SHRE/FRELE
Tab 1 Kidney volume measured by low field MRI, anatomical volume, kidney mass and kidney mass

to body mass ratio of 15 Han: SPRD rats

No. Age MRI measureéi volume Anatomical ;/olume Kidney mass Body mass Kidney mass to

(month) Viem Viem m/g m/g body mass ratio
1 1 1.51 1.50 1.77 204 0.008 7
2 1 1.77 1.70 1.85 193 0.009 6
3 1 3.54 2.90 3.31 231 0.014 3
4 2 6.45 5.00 4.98 275 0.018 1
5 2 9.34 7.00 7.15 299 0.023 9
6 2 9.38 7.02 7.56 300 0.0252
7 4 3.72 2.50 2.80 254 0.0110
8 4 9.51 7.10 7.19 359 0.020 0
9 5 4.95 4.70 4.92 454 0.0108
10 5 5.31 4.90 4.70 351 0.0134
11 5 6.47 6.50 6.12 453 0.0135
12 5 7.01 6.70 7.10 404 0.017 6
13 6 5.39 4.20 4.48 447 0.0100
14 6 5.08 4.90 5.06 399 0.0127
15 6 7.31 7.00 7.15 443 0.016 1

MRI: Magnetic resonance imaging
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Fig3 Correlation between kidney volume of Han: SPRD rat measured by low field MRI and anatomical volume (A),

kidney mass (B) and kidney mass to body mass ratio (C)

MRI: Magnetic resonance imaging
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Tab 2 Blood biochemical indexes of 15 Han: SPRD rats

No. Age Creatinine_] Urea nitroge_nI Aspartate aminot_r?nsferase Alanine aminotr_alnsferase Renal cyst index
(month)  cp/(umoleL ")  c¢y/(mmoleL ) zg/(UesL ) z/(UeL )
1 1 81 26.85 176 81 0.35
2 1 137 40.00 124 70 0.35
3 1 36 7.20 189 67 0.29
4 2 29 7.54 192 72 0.26
5 2 80 16.92 156 62 0.32
6 2 100 28.17 182 72 0.38
7 4 99 29.91 215 80 0.32
8 4 41 7.90 179 67 0.11
9 5 67 21.44 185 74 0.31
10 5 28 8.41 178 82 0.37
11 5 104 36.69 167 70 0.31
12 5 37 9.54 164 73 0.21
13 6 125 36.22 157 69 0.43
14 6 89 27.41 164 71 0.39
15 6 32 6.29 181 58 0.28
303 it

: o o
4 Han: SPRD KR 'SAE*EE

Fig4 Renal pathology of Han: SPRD rats
A: The cyst index is 0.32 in a 4-month-old rat; B: The cyst
index is 0.29 in a 1-month-old rat. The larger the cyst index,
the more serious the damage of kidney structure. Original

magnification: X20
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