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Abstract: [ Objective ] To describe the distribution of antibiotic resistance genes (ARGs) and heavy metals in soil of

selected agricultural areas. [ Methods | Sixteen mixed soil samples were collected from seven observation farmlands near an
industrial zone (14 samples) and two control farmlands (2 samples). Total DNA in soil samples was extracted by soil DNA kit
after pretreated with humic acid removal agent. Fifteen kinds of ARGs (sull, sulll, tetA, tetC, tetE, tetM, tetQ, tetW, CTX-M-1,
bla-1em, SHV, strd, qnrA, qnrB, and gnrS) were detected by polymerase chain reaction (PCR). Positive productions of PCR
were out-sourced to be sequenced and using BLAST to compare sequences to Genbank. Mercury in soil samples was determined
by atomic absorption spectrophotometry, arsenic by atomic fluorescence spectrometry, lead and zine by inductively coupled
plasma atomic emission spectrometry, as well as cadmium, chromium, nickel, and copper by inductively coupled plasma mass
spectrometry. [ Results ] Nine kinds of ARGs (sul I, sulll, tetC, tetA, tetM, bla-rey, tetE, tetW, and str4) were found positive
in the soil samples from the observation farmlands. Besides, the concentrations of seven heavy metals, except chromium, in the
soil samples from the observation farmlands exceeded the relevant standard values by varied degrees; specifically, the maxmium
concentrations of cadmium and lead were 72.7 and 6.5 times of the corresponding standard values respectively. In control area
soil samples, no ARGs or heavy metals with any concentration exceeding standard were found. The exceeding-standard rate of
cadmium was 100% in the ARGs positive soil samples, whereas none of the heavy metals was found exceeding standard in the
ARGs negative soil samples. [ Conclusion ] ARGs such as tetC and bla-zzy are prevalent in the agricultural soil near the
industrial zone in Henan where cadmium and lead are the dominant heavy metal pollutants.
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Table 1 Detection of ARGs in agricultural soil samples

I
gy RPEXEHT i
215 . ) A%
. Sampling area ARGs
Group No Number of
’ positive ARGs
WEL X, 1 sull . tetC . tetA . bla-rzy 4
Observati
oervation 2 1e(C . bla-rsy, 2
area
3 sull, sulll | tetA . tetC. tetM, 7
bla-rzy strd
4 tetA . tetC . bla-rpy 3
5 tetC. bla-rey 2
6 sulll . tetC. tetE | bla-rey 4
7 sul I, sulll, tetC. tetM. tetW . bla-rzy 6
X HEIX 1A — 0
Control area 2A — 0

[E Jtetd  tetC, tetE ., tetM. tetW: %75 W8 35 & 3 24 4 o 470 bk 4 [ 5
sull | sulll = %% 8 e R 254 8y UMK B 5 bla-rew: %57 B- M BL
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[ Note Jtetd, tetC, tetE, tetM, tetW: encoding resistance to tetracyclines;

sul I, sul Il : encoding resistance to sulfonamides; bla-rey:
encoding antibiotic resistance to B-lactamase; strd: encoding

resistance to streptomycin.
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FRAEHUN 0.1~6.5; FRAE 3 ML X AL AR, bR
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Table 2 Contents of heavy metals in soil samples from

observation farmlands

Ha)E Fis I/ IME JEON:
Heavy metal Minimum Maximum
K(Hg) 0.78 +0.82 0.17 3.29
i (As) 24.81 +13.08 13.50 55.70
H5(Ph) 660.07 +721.03 131.00 2601.00
fE(cd) 6.97 +6.87 2.09 24.70
il (Cu) 64.58 +42.44 26.20 156.30
B (Zn) 159.89 + 98.39 80.00 404.00
H(Ni) 43.18+5.73 33.60 54.80
f&(Cr) 48.93 +17.16 27.50 73.60
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Table 3 Heavy metals with standard-exceeding concentrations in

agricultural soil samples with positive and negative ARGs

ARGs PHE(n=14)
Positive ARGs

HPRFEARKL PR (%)

ARGs Btk (n=2)
Negative ARGs

TEPREEAR R (% )

TR )R

Heavy metals with

standard-exceeding

concentrations n Percentage n Percentage
K (Hg) 6 429 0 0.0
fifi(As) 3 21.4 0 0.0
#(Ph) 10 71.4 0 0.0
fm(cd) 14 100.0 0 0.0
il (Cu) 2 143 0 0.0
B (Zn) 2 143 0 0.0
BN 2 143 0 0.0
3 itig
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