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Dynamic comparison of blood and urine biochemistry in two
models of renal calculi
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(The First Affiliated Hospital of Medical School of Shihezi University, Shihezi 832000, China)

[ Abstract]  Objective Two models of rat kidney stone disease were constructed to provide support for exploration
of the etiology of kidney stones. Methods Sixty rats were randomly divided into a nanobacteria group ( NB group, tail vein
injection of 1.2 mL NB suspension, 30 rats) and an ethylene glycol group (EG group, 1.25% ethylene glycol water +
1% ammonium chloride 2 ml./d gavage, gavage duration of 2 w, 30 rats). The experimental period was 10 w. In each
group, 3 rats were sacrificed each week, with blood, urine, and kidney specimens being collected before sacrifice. Results

There were no significant differences in the general conditions between the two groups, including no difference in renal
body ratio (P > 0.05). There was also no significant difference in the number of pathological crystallizations. In addition,
there were no significant differences of serum calcium, magnesium, phosphorus, creatinine, and uric acid between the two
groups (P > 0.05), and also no difference of urea (P > 0.05). There were no significant differences of urine calcium,
urine pH, urine specific gravity, and 24 h urine volume between the two groups (P > 0.05). Conclusions No
statistically significant differences in terms of research indicators were identified between the two modeling method |,
indicating the feasibility of nanobacterial modeling. Compared with the conventional method of using ethylene glycol, NB
has the advantage of being milder and being derived from kidney stones themselves. This model is more similar to the
formation of human kidney stones and more conducive to study of the causes of kidney stones.
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Table 1 Comparison of renal body ratios between nano-bacteria and ethylene glycol groups

BF ] (w)
4Ll Time
Groups
P 1 2 3 4 5 6 7 8 9 10
iKY
,V!]i]fgﬂli],H 0.64+0.11 0.76+0.57 0.91£0.20 0.90+0.24 0.94+0.17 0.94+0.13 0.95+0.22 0.93+0.08 0.91 £0.06 0.90 +0.06
roup
—
gci}ﬁffﬂ 0.63+0.01 0.760.05 0.92+0.09 0.95+0.08 0.98+0.06 0.98+0.07 1.01+0.10 1.00+0.09 0.95+0.02 0.97 +0.06
Toup

IE: 52T RE L, Wk L 22 R TR EE,

Note. Compared with ethylene glycol group, there was no significant difference.

K2 WORMEAS 2 AR PSS RO (% )

Table 2 Pathological crystallization of nano-bacteria and ethylene glycol groups

il AR
H 3 N 0 I I v AT (. b)
Groups Stone formation rate
YK AL NB Group 21 10 0 52.4
L W4 EG Group 24 8 2 1 66.7

5 O R AR, RS I L 22 57 0

Note. Compared with ethylene glycol group, there was no significant difference.
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R3 HORNRA S AR AAL 73T (n =60)
Table 3 Blood biochemistry analysis of nano-bacteria and ethylene glycol groups
S IE] (w) 20 531) 145 ( wmol/L) 1L (wmol /1) 1EE (mol /1) HILEF ( wmol/L) JRPR (wmol /L) JRZ (pumol/L)

Time Groups Blood calcium Blood phosphorus  Blood magnesium Creatinine Uric acid Urea
1 NB 2.39 +0.09 2.71+0.18 1.06 +0.13 41.10 £3.89 85.00 = 13.00 5.34+1.45
EG 2.46 £0.11 2.46 £0.10 0.93 £0.08 39.37 +1.82 80.33 +9.87 5.45+1.54
’ NB 2.36 £0.21 3.40 £0.65 1.24 +0.08 45.40 £5.30 81.00 +13.00 6.76 £0.73
EG 2.52 +0.09 2.50 £0.06 0.97 £0.16 41.77 £1.37 72.00 £5.29 5.80+1.18
3 NB 2.52 £0.07 3.04 £0.24 1.10 +0. 11 48.57 £9.80 84.67 +11.02 5.93+1.02
EG 2.56 =0.05 2.66 £0.02 0.99 0. 14 40.73 £3.18 77.00 £2.65 4.49 +0.35
4 NB 2.44 £0.22 3.30£0.70 1.18 +0.26 50.27 £4.15 91.00 £9.17 6.84 £1.09
EG 2.63 £0.04 3.08 £0.09 1.00 £0.17 42.63 £3.04 78.67 +8.74 5.99 +0.37
5 NB 2.41 +0.18 3.05 +0.21 1.16 +0.28 61.63 +6.15 92.67 +17.56 6.39+1.16
EG 2.81 £0.14 2.92£0.25 1.13 +0.22 52.83 £4.05 81.33 +6.11 5.93+0.79
6 NB 2.41 £0.09 3.73 £0.21 1.17 £0. 14 58.20 +17.27 96.33 +9. 61 7.63 +0.81
EG 2.68 +0.08 3.55+0.17 0.80 +0.04 47.40 £7.81 89.33 +4.16 6.40 +£0.36
7 NB 2.43 £0.07 2.61 £0.24 1.14 £0.22 61.87 +6.90 92.33 £11.55 7.41 £1.67
EG 2.67 £0.11 4.45+0.33 1.60 +0.17 50.40 +3.06 81.33 +11.68 5.84 £0.21
8 NB 2.35+0.13 2.69 £0.21 1.05 +0.17 55.60 +15.90 94.33 +£6.11 7.49 £2.30
EG 2.66 £0.12 3.88 £0.32 1.58 £0.25 45.80 £6.37 86.67 +3.21 5.13 £0.21
9 NB 2.37 £0.08 2.33+0.39 1.08 +0.08 53.60 +11.92 86. 67 +8.08 6.73 £1.44
EG 2.53£0.11 4.54 £0.26 1.70 £0.20 49.33 £3.23 79. 67 £3.21 5.47 £0.46
10 NB 2.45£0.10 2.90 £0.26 1.19 +0.09 47.60 £6.58 86.00 +10.44 6.59 £1.14
EG 2.87 +0.03 3.85+0.29 1.73 +0.19 46.37 £4.57 75.67 +6.66 6.18 £0.49

T 5 O TR R, 2R R R

Note. Compared with ethylene glycol group, there was no significant differences.

R4 PORANHEH S & B HIRRAAL 3T (n =60)

Table 4 Urine biochemistry analysis of nanobacteria and ethylene glycol groups

AFIA] (w) 251 JRAS ( wmol/L) JR pH JRICH 24 h pREE (ml)
Time Groups Urine calcium Urine pH Urine specific gravity 24 h urine output
1 NB 1.23 £0.30 7.17 £0.29 1.013 +0. 003 6.67 +1.20

EG 1.09 £0. 07 7.17 £0. 29 1.013 0. 003 6.67 £1.20
) NB 1.60 =0. 58 7.33 +£0.29 1.010 +0. 005 7.77 £2. 14
EG 1. 13 0. 09 7.33 +£0.29 1. 010 +0. 005 7.77 2. 14
3 NB 2.24 £0.52 7.67 £0.29 1. 012 0. 006 8.13+1.84
EG 1.60 £0. 25 7.67 £0.29 1. 012 +0. 006 8.13+1.84
4 NB 2.64+1.34 7.50 +£0. 50 1. 015 +0. 005 8.87 +£3.17
EG 2.00 =0.78 7.50 0. 50 1. 015 0. 005 8.87 +£3.17
5 NB 3.07 0. 66 7.50 £0.50 1.013 £0. 003 9.47 +0. 87
EG 2.35+0.52 7.50 £0. 50 1.013 0. 003 9.47 £0.87
6 NB 3.09 +1. 12 7.33 +£0.58 1.017 +0. 008 9.53 +1.31
EG 2.35+0.18 7.33 +0.58 1.017 £0. 008 9.53 +1.31
7 NB 3.14 £0. 82 7.67 £0. 58 1. 015 £0. 005 9.07 1. 00
EG 2.20 +0.28 7.67 £0.58 1. 015 +0. 005 9.07 £1.00
NB 2.67 +0.47 8.33 +0.29 1. 015 +0. 005 9.27 +1.35
8 EG 1.98 £0.26 8.33 £0.29 1. 015 0. 005 9.27 +1.35
9 NB 2.29 £0.41 8.33 +£0.29 1. 015 +0. 009 8.47+1.16
EG 1. 88 0. 04 8.33 £0.29 1. 015 +£0. 009 8.47 x1.16
10 NB 2.14 £0.26 8.00 0. 50 1. 015 +0. 005 8.80 0. 87
EG 2.08 0. 15 8.00 =0.50 1. 015 +0. 005 8.80 0. 87

53 2 R, 2 S L BT,
Note. Compared with ethylene glycol group, there was no significant differences.
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