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Resistant Features of Heavy Metals and Antibiotics in Bacteria from Mine Tailings with Different
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Abstract: The relationship between resistance of heavy metals and antibiotics in bacteria and the chemical features of three mine

tailings, which were abandoned at approximately 10, 20 and 80 years ago, were investigated by principal component analysis

(PCA). We have found that with increase of abandoned history, the difference of the components for layers 5 ~ 10 cm and 25 ~ 30 cm

was enlarged. Corresponding to the environmental heterogeneity, the resistance of heavy metals and antibiotics from 312 bacterial

strains and 97 strains of Arthrobacteria isolated randomly from mine tailings differentiated. Tailings C, with a deposited history of

around 80 years, exhibited the greatest difference in terms of resistance of bacteria from tailings A and B. Interestingly, both of

tailings C and tailings B displayed much more difference of resistance than that of tailings B, between the layer 5 ~ 10 ¢m and 25 ~

30 cm.
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Table 1 Physical chemical characters of mine tailings

Wi M Pb M Zn ocd Al % Ph AP Zn afEEE Cd UL pH
Al 3 500. 83 3 782.00 83.27 35.11 27.80 17.78 9.90 7.20
A2 3252.75 3719.55 68. 35 34.95 27.99 17.24 7.99 7.18
B1 4342.23 3517.29 51.59 197. 10 27.70 17.26 4.01 6.79
B2 7520. 18 3 804. 80 75. 41 106. 03 27.82 18. 69 6.03 6. 80
cl 575.51 2738.19 20. 03 261.33 25.83 1.50 6.21 5.18
c2 4920.27 3549.94 44.36 329.70 27.76 10. 18 8.85 6.11
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Table 2 The proportion of heavy metal — and antibiotics — resistant bacteria isolated randomly from mine tailings

ik Al(n=40) A2(n=51) Bl(n=54) B2(n=49) C1(n=65) €2(n=53) T4 +SD
Zn 0.58 0.63 0.74 0.67 0.15 0.34 0.52+0.23
Pbh 0.15 0.53 0.54 0.37 0.56 0. 43 0.43 +0. 16
cd 0.73 0.61 0.50 0.63 0.25 0. 49 0.53+0.17
Cu 0.93 0.98 0.98 0.96 0.94 0.94 0.96 +0. 02
Co 0.06 0.78 0.74 0. 86 0.62 0.78 0.73 £0. 10
Str 0.10 0.24 0.32 0.27 0.02 0.02 0.16 £0.13
Rif 0.50 0.51 0. 44 0.39 0.08 0.17 0.35+0.18
Kan 0.90 0.63 0.74 0.84 0.29 0. 45 0.65+0.23
Amp 0.32 0.39 0. 43 0. 45 0.05 0.47 0.35+0.16
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Table 3 The proportion of heavy metal — and antibiotics — resistant strains of Arthrobacter sp. from mine tailings

RS Al(n=18) A2(n=19) Bl(n=17) B2(n=14) Cl(n=14) C2(n=15) SFHEIE +SD
Zn 1.00 1. 00 1.00 0.93 0. 47 0.93 0. 89 £0.20
Pn 0.11 0.68 0.42 0.36 0. 66 0.57 0.47 +0.21
cd 0.95 0.79 0.47 0.50 0.67 0.79 0.70 0. 19
Cu 1.00 1.00 1.00 1.00 0.93 1.00 0.99 +0.03
Co 0.78 0.95 0.94 1.00 0. 67 0.85 0.87+0.12
Str 0.06 0.11 0.12 0. 14 0. 00 0.00 0.07 +0. 06
Rif 0.71 0. 84 0.41 0.72 0.33 0.57 0. 60 0. 20
Kan 1.00 0.95 0.71 0.93 0.53 0.79 0.82+0.18
Amp 0. 40 0.21 0. 46 0.21 0.20 0.50 0.33+0. 14
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Figure 1 Scatter diagram of scores from the principal component analysis of the chemical characters (a),

the proportion of resistant bacteria (b) and Arthrobacter (¢).

(A, B and C representing tailings A, B and C, respectively; 1 and 2 representing layer 5 ~ 10 ¢m and 25 ~ 30 cm, respectively;

PC1 and PC2 representing the scores of principal component 1 and 2, respectively)

~, HARSAEpE s ) FR A R (R 1,
la) o FEXSHTHIRGHGE"™, AT IR B A X Fhae it o
M7 L m Al o s XA A A SR 04, SRR b2
XF A= W B PEAE T R A T RS o TV IX R R E R 22
S, AR T PG 6 200 T A T R AR SR L
MR AN AR (32 2, 3518 1b, o) o (R IE R,
AN 1A Rl ) 240 T ARG 2 oK F [ — i)
A ARAUEGE B C A TP PR B AR R AR AR
BOLHE I A B ABRZER, B TERUEAARIA,
A7 9 S A 2 M T A 7 X A R R AR P R Y R
Mo T340, — AR BGOEAEBT A A R
TCHIE A C, FEJZ T 22 AR i B K. FRATHE
DT e — BRI AR 5 O A0 T AR, < At
FERBUMEREAR UL, EAT e R AEA ) 2 1h (a3 ) )
DR A= D RIS B 19 2 S R T A B AR ik 3R B
ABRIESE (A ), o5 IR SRR I BRI
2 B (B0 A ) o FEMEFRT R A AE K, SR5E L
FPERA B R EERZES Bk C), LSBUEYRHE

SN BAR B A1 T ZAE B A A YA IR AT
RARIBEFE G E .

5% 3k :

[1] Pennanen T, Frostegard A, Fritze H, et al. Phospholipid fatty acid

composition and heavy metal tolerance of soil microbial communities
along two heavy metal — polluted gradients in coniferous forests[J].
Applied Environmental Microbiology, 1996, 62(2): 420 —428.

(2] Fe%E gk W], RG] L 8 4 s g R AR 2= AN [T
+3,2000,3:130 - 134.

[3] Diaz — Ravifia M, Baath E. Development of metal tolerance in soil bac-
terial communities exposed to experimentally increased metal levels[J].
Applied Environmental Microbiology, 1996, 62(8):2970 - 2977.

[4] Dudka S, Adriano DC. Environmental impacts of metal ore mining and
processing : a review[J|. J Environ Qual, 1997, 26: 590 — 602.

[STAMRME, RS . R 5 de 5 JURN + JEmgS YE[T]. +4E, 2000, 1 ;
54 - 56.

[61 FhpRAl, i 52 E , ekt 46 . BRI L AR EREWI]. &S
2:4%,2001,21(9) :1457 - 1462.

[71 9NBRAL, E SRR AR e . VBRI 3 b 1 Ak 2 e T 7R (1.
RFTHEBIEE,2000,16(4) :36 - 39,44,

(8] FRBL e, BEEHE, B K, 45 . ARAEAUR T I A B i o rp o
RIS AALL)]. A IR AL 242440, 2003,22(1) :67 - 69

(9] ARFFER AR HE . W LA TR R GE S E T IM. JEaT: Rl AL
2001. 267 —294.

[10] Kelly JJ, Tate Il RL. Use of BIOLOG for the analysis of microbial

communities from zinc — contaminated soils[J]. J Environ Qual, 1998,
27: 600 — 608.

[11] Kelly JJ, Tate Il RL. Effects of heavy metal contamination and reme-

diation on soil microbial communities in the vicinity of a zinc smelter

[J1. J Environ Qual, 1998,27: 609 - 617.



