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Degradation behavior and biocompatibility of Mg-Zn-Y-Nd alloy gallbladder in rabbits
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Abstract: Objective To investigate the degradation behavior and biocompatibility of Mg-Zn-Y-Nd alloy gallbladder in
rabbits. Methods Thirty-six rabbits were randomly divided into bare metal alloy clamp group ( group A) ,phytic acid coated
alloy clip group (group B) , microarc oxidation( MAO) / phytic acid coated alloy clip group (group C) and blank control
group (group D) ,with 9 rabbits in each group. Rabbits in group D were not given operation;the rabbits in the other groups
were given open surgery and the gallbladder wall tissues were clamped with sterilized Mg-Zn-Y-Nd alloy clamp with different
coating. The general situation of rabbits in the operation group was observed after operation. The serum levels of magnesium
ion, calcium ion and indexes of liver function, kidney function were measured. The degradation of alloy clamp in each operation
group was observed by X-ray diffraction at 7,14 ,21 days after operation ;the rabbits in each operation group were sacrificed and
the alloy clamp was removed at 7,14,21 days after operation to observe the degradation of the alloy clamp by scanning electron
microscope. Results  The vital signs of rabbits in each group were stable and no complications occurred after operation. The
results of X-ray diffraction and scanning electron microscope showed that with the prolongation of postoperative time, the
structural defects on the surface of gold clip in group A was the most obvious ;the crack of gold clip in group B deepened ;only
slight cracks could be seen on the surface of gold clip and the structure of gold clip was complete in group C. There was no
significant difference in serum levels of magnesium ion,calcium ion and the indexes of liver function,renal function among the

four groups at different time points before and after operation (P >0.05). Conclusion Mg-Zn-Y-Nd alloy clips have good
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biocompatibility, low biological toxicity and high safety in rabbits. The degradation rate of MAO/ phytic acid coated alloy in

rabbits is lower than that of bare metal alloy clamp,and its biocompatibility is better.
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Fig.1 Morphology of alloy clips at different time points after operation in each operation group
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Fig.2 Surface corrosion of alloy clip samples at different time points after operation in each operation group ( scanning

electron microscope, x200)
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Tab.1 Comparison of the serum levels of magnesium ion and calciumion of rabbits among the four groups at different time

points before and after operation (x%s)
415 I35 86 B/ (mmol - L") L 375 55 5§/ (mmol - L™")

- ATl d RIE7d KI5 14 d K521 d ARAT1d KI5 7d KI5 14 d RJF21d
A4 9 0.96 +£0.08 0.95+0.13 0.94 £0.19 0.93 +0.11 2.35+0.07 2.42 £0.12 2.43 +0.11 2.43 +0.10
B4 9 1.03 £0.19 0.98 £0.15 0.93+0.18 0.93 £0.20 2.29£0.23 2.44 +£0.22 2.42 £0.16 2.41 £0.24
G4 9 0.96 £0.07 0.96 £0.17 0.92 £0.16 0.92 +£0.12 2.33+£0.19 2.45+0.23 2.43 £0.14 2.42 £0.16

D 2 9 0.95+0.11 0.95+0.15 0.94 £0.21 0.96 +0.13 2.32+£0.16 2.43 £0.21 2.42 +0.18 2.29 +0.16

2.5 FAHEIGE 4 ARHIFMAT.EIhEEREIRKTELE  KFIUERZESRH IS AE (P >0.05) ;% 4%
B OAURWAR2 M3 RTRAGAFER A ASFRE] 5 ) PN 28 R % 2 K 24 R % g L
HRNAMRF AN KA AR B RRR B RRRKCF RIS A (P >0.05) .
K2 AARTENERNEFRRRESBINRLTREIBRKFILE

Tab.2 Comparison of serum levels of aminotransferase and aminotransferase of rabbits among the four groups at different

time points (x +s)
am n PAMRF A/ (U - LY KA AR A/ (U - L)

AKAild Rig7d KJg 14 d AKJg21d NGRS Kig7d K5 14 d AKJg21d
A g 9 66.03 +£21.61 67.33 +21.34 64.67 £8.08 67.66 £24.84 66.33 £8.37 66.33 +14.17 65.45 +6.26 68.02 £2.65
B4 9 65.32+21.45 67.95+9.17 65.05+10.14 70.01 +13.81 70.33 £7.77 68.64 +4.64 68.67 +£10.01 67.99 +12.12
C 9 64.65+19.85 66.97 £21.63 66.93 +5.29 66.07 +18.93 67.67 £12.46 70.51 £8.98 67.66 £14.57 65.66 £8.84
D4 9 67.34+8.07 68.11+9.18 65.56+5.29 67.22+10.14 74.78 £2.65 66.17 +3.64  65.89 +4.62 64.56 £2.05
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Tab.3 Comparison of serum levels of creatinine and urea nitrogen of rabbits among the four groups at different time points

(x +s)
205 LA/ (pmol « L=") JREZR/ (wmol - L)
A RET1d RET d KI5 14 d K521 d RET1d RIETd KI5 14 d RIE21 d
A 9 121.33 +5.15 108.08 £3.17 110.67 £4.04 120.11 +5.34 9.97 +£0. 66 8.21 £1.33 8.61 +1.21 8.07 £0.65
B4l 9 120.35+3.07 112.66+3.51 125.64+4.22 123.03+3.59 11.89+1.95 8.33x1.98 9.03+2.04 9.18=2.52
C4 9 124.11 +£5.66 114.76 +5.38 120.67 +4.21 125.23 +5.29 10.34 +2.68 9.68 +2.32 9.97+1.52 10.22+2.54
D #{ 9 125.22 +3.51 120.78 £3.61 119.67 £2.29 124.15 +2.66 9.73 £0.69 7.94 £0.65 7.96 £1.98 8.89 +£1.09
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