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Effect of High Magnesium on Urolithiasis in Goat
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Abstract: [Objective] The effect of high dietary magnesium on urolithiasis in feedlot wethers was compared with high
potassium and phosphate under the Chinese traditional feeding style with cotton seed meal and rice straw diet. [Method] Eighteen
wethers of 3-4-months-old were randomly allotted to A, B, C three groups, and they were feeding for three months with cotton seed
meal and rice straw diet comprised of P 0.40%, K 1.24%, Mg 0.32%, respectively. From the third month, KH,PO, and K,HPO, were
provided to goats in group B via drinking water and so did MgO to goats in group C, goats in group A still drank tap water, which
means dietary P, K in group B was added up to 1.74% and 0.75%, and dietary Mg in group C to 0.56%. The clinical signs and
postmortem were observed and incidence of urolithiasis was recorded. Blood and urine samples were collected to analyze the
concentration of P, K, Mg and Ca ions, and the activity product of potassium magnesium phosphate was calculated to evaluate the
supersaturation of urine before and after urolith formation. The composition of urinary sediments and stones was studied by chemical
qualitative analysis, X-ray diffraction, X-ray energy dispersive spectrometry (EDS) and fourier transform infrared (FTIR)
spectroscopy. [Result] The urolithiasis was found on day 5-8 in all 6 goats of group C after drinking water contains MgQO, one
urolithiasis case was found in groups A and B on day 25, 28 of the third month, respectively. The aggregate analysis showed that the
chemical composition of urinary stones and urinary sedimentary crystals was magnesium ammonium phosphate and potassium
magnesium phosphate and P, K, Mg ion concentrations of urine decreased significantly, so did the activity product of potassium
magnesium phosphate. [ ConclusionJHigh dietary level of magnesium is a more important factor of urolithiasis in wethers compared

with feeding with high P, K containing diets, and the effect of magnesium induced urolithiasis might be associated with the change of
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inhibitory activity of some inhibitors in urine.
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Table 1 Composition of pretesting diet and experimental diet

% ToOA ) H AR TR R
Contents (%) Pretesting diet Experimental diet
MEA CP 13.5 17.8

5 Ca 0.52 0.30

% P 0.29 0.40

£ Mg 0.17 0.32
K 0.70 1.24
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Fig. 1  Uroliths in bladder of a goat
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Fig. 2 EDS showed that the calculi were mainly composed of

phosphorus, potassium and magnesium
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Fig. 3 The FTIR picture of uroliths of goat
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Table 2 Serum magnesium, phosphorus, potassium and calcium in different periods

-

Phosphorus (mol-L™")

el

Potassium (mmol-L™)

4

Calcium (mmol-L™)

H 4] vl B
Day Groups Magnesium (mmol-L™")
0 A 0.68+0.08¢c
B 0.65+0.06¢
C 0.68+0.07¢
60 A 0.85+0.05b
B 0.91+0.12b
C 0.84+0.09b
90 A 0.9410.09b
B 0.7140.03bc
c” 1.8940.18a

3.36£0.32ab 4424021 1.75+0.16
3.421+0.41ab 4.4610.13 1.6940.19
3.284+0.27ab 4.6110.17 1.72£0.20
3.7440.40a 4.511+0.14 1.884+0.27
3.67%+0.43a 4.76£0.18 1.73£0.09
3.8240.58a 4.82+£0.19 1.68£0.15
3.75+0.29a 4.554+0.17 1.85%0.11
3.91+0.52a 4.81+0.23 1.6410.12
2.55£0.53b 4.3240.18 1.774+0.18

D [ FEAR PR R R 2 R B (P<0.05): P C AMRRKE AR LRI RS 1~2d REE. TR

Y'Values with different letters in the same line indicate significant statistical differences (P<<0.05); ¥ Samples in group C was gotten 1-2 days after anuresis.

The same as bellow
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Table 3 Urine magnesium, phosphorus, potassium, calcium and SAP in different periods

H 3 415 B iz il 5 SAP
Day Groups Magnesium (mmol'L")  Phosphorus (mmol-L™) Potassium (mmol-L™") Calcium (mmol-L™")
0 A 3.5940.62b 3.0240.85b 13545+ 11.85¢ 4.63£0.53
B 3.2840.48b 2.76£0.61b 122.38+12.46¢ 4.38+0.47
C 3.4610.71b 3.1610.79b 138.324+10.09¢ 4.76+£0.39
60 A 4.55+0.72a 3.6310.74ab 165.95+15.49b 4.50£0.46
B 4.7010.89a 3.48+0.81ab 158.70£19.46b 4.90+0.84
C 5.08+1.23a 3.50£0.59ab 172.74+12.41b 4.70+0.78 (2.75£0.32) X 10°a
90 A 4.62+0.81a 3.8440.72 ab 170.24+12.41b 427+£0.79
B 3.83+1.01b 453+0.53a 192.701+26.86a 3.974+1.07
C 1.9040.44c 1.1240.13¢ 93.60£17.99d 3.21£0.92 (1.90%£0.17)X10"b
F4 RER. RIVEREKX-SFEOTHEER
Table 4 Data of X-ray diffraction of calculus and urinary sedimentary crystals
AYIN LS C 413 5 RE A CH# 3 5 2F JRYTHE ik AV LIRS
NH4sMgPO,-6H,0 ICDD 15-0762 Calculus sample 3 of group C Urinary sedimentary crystals KMg PO46H,0
sample 3 of group C ICDD 35-0812
DY Int” a Int” d" Int”) D" Int”)
6.1400 8 6.1264 5.93
5.9050 40 5.8996 6.70 5.8575 6.5 5.8465 10
5.6010 60 5.5911 100.00 5.5568 33.72 5.5514 25
5.3780 25 5.3767 16.70 5.3806 41.45 5.3896 18
4.6000 6 4.5950 1.12 4.5870 12.34 4.5884 17
4.2570 100 42510 31.20 4.2417 84.52 4.2405 100
4.1390 40 4.1341 21.47 4.1239 89.11 4.1226 60
3.5570 4 3.5557 0.49 3.5403 2.68 3.5414 6
3.4750 12 3.4676 2.14 3.4482 4.34 3.4361 20
3.2890 25 3.2876 6.59 3.2653 21.88 3.2579 39
3.1920 2 3.1877 0.47 3.1727 4.00 3.1720 6
3.0670 4 3.0670 1.91 3.0759 3.87 3.0808 3
3.0220 14 3.0196 1.87 3.0076 3.15 3.0038 7
2.9580 25 2.9544 5.34 2.9633 35.08 2.9692 18
29155 8.54 2.9022 28.74 2.9235 16
2.9190 55 2.7987 55.12 2.8994 64
2.721 6.00 2.8125 7
2.8020 35 2.6902 62.57 2.7807 26.31 2.7744 37
2.7220 16 2.6569 58.17 2.7230 10.59 2.7255 10
2.6900 50 2.5482 1.29 2.6915 100.00 2.6946 55
2.6600 45 2.5075 2.22 2.6430 30.84 2.6417 45
2.5480 4 2.3914 0.59 2.5314 3.47 2.5310 6
2.5510 8 2.3479 2.06 2.5068 13.48 2.5085 8
2.3940 6 2.2492 0.53 2.3766 5.36 2.3743 8
2.3673 8
2.3520 12 2.1801 1.36 2.3357 5.65 2.3318 12
2.3000 2 2.2946 1

2.2530 4 2.2478 3.92 2.2471 7
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43¢ 4 Continued table 4

INIKBER Ak CH 3 SR CH# 3 R JRYTH ik FNIKIR R P
NHsMgPO,4-6H,0 ICDD 15-0762 Calculus sample 3 of group C Urinary sedimentary crystals KMg PO46H,0
sample 3 of group C ICDD 35-0812
2.1800 4 2.1275 1.32 2.1593 2
2.0675 0.84 2.1218 2.21 2.1199 5
2.1670 4 2.0523 1.36
2.1330 6
2.1270 8 2.0143 225
2.0690 6 1.9835 0.67
2.0540 12 1.9580 2.49
2.0460 12 2.0450 4.80 2.0540 4
1.9206 2.0386 6
1.8678 0.88 2.0207 1
2.0140 10 1.8473 1.08 2.0012 7.74 1.9987 14
1.9830 6
1.9600 14 1.9662 8.19 1.9687 8
1.9516 9.14 1.9503 18
1.9320 2
1.9210 4 1.9244 9.55 1.9268 7
1.8730 6
1.8510 4 1.8561 6
1.8503 2
1.8398 4
1.8152 1
1.8007 11
1.7950 15.83 1.7960 10
1.7853 8
1.7630 9.89 1.7640 8
1.7383 6.48 1.7382 6
1.7239 4.18 1.7197 9
1.7165 5
1.7017 2.97 1.6996 4
1.6804 2.06 1.6815 2
1.6473 2
1.5855 4.25 1.5855 6
1.5756 5
1.5449 5
1.4889 3.24 1.4990 2
1.4746 3.67 1.4901 4
1.4498 3

ICDD [E ZA15f #divhoLy, The International Centre for Diffraction Data
Dd: i EE Interval of crystal facet; 2 Int: fTSJI458/E Intensity of diffraction peak
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