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Fate of ARB and ARGs During Wastewater Treatment Process of Spiramycin

Production

QIN Cai-xia""*, TONG Juan®* , SHEN Pei-hong' ", WEI Yuan-song” ’

(1. College of Life Science and Technology, Guangxi University, Nanning 530005, China; 2. Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences, Beijing 100085, China; 3. Institute of Energy, Jiangxi Academy of Sciences, Nanchang
330096, China)

Abstract: Antibiotic resistant bacteria (ARB) and antibiotic resistance gene ( ARG) pose great risk to both environment and human
health. This study aimed to investigate the fate of macrolide resistant bacteria, six macrolide resistance genes ermB, ermF, ermX,
mefA, ereA, mphB and three transfer elements ISCR1, intll and Tn916/1545 during wastewater biological treatment processes of
spiramycin production. Samples were collected from an antibiotic wastewater treatment station in different seasons. Results showed that
the total heterotrophs and Enterococci were mostly removed during wastewater biological treatment, with the reduction of 1. 6-2. 1 logs
for total heterotrophs and of 3. 7 logs for Enterococci, respectively. For 94 antibiotic resistant Enterococct individually isolated from four
different treatment units including adjusting tank, anaerobic tank, anoxic tank, and aerobic tank, all of these strains showed resistance
to spiramycin, azithromycin, erythromycin, and clarithromycin; moreover, the antibiotic resistance rates was not reduced in the
effluent. Results of PCR and quantitative PCR showed that 80% of antibiotic resistant Enterococci were positive for PCR amplification of
ermB, but negative for PCR amplification of other genes. Concentrations of ermB and ermF were peaked in the spring and autumn
samples. Resistance genes of ermB, ermF , mefA, ereA, mphB and transfer element of Tn916/1545 were reduced to some degree during
antibiotic production wastewater treatment, but concentrations of ermX, intll, ISCRlin the effluent were higher than those in the
influent. The abundance of mefA, ereA and Tn916/1545 were reduced during wastewater treatment process, and the better removal
performance for mefA, ereA, Tn916/1545 occurred in spring than in autumn; however, the abundance of ermX, int/l and ISCR1 were
increased.

Key words: macrolide resistance gene; FEnterococci; antibiotic resistant bacteria; antibiotic production wastewater; biological

wastewater treatment
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FAVEXT R PCR P28 L 19% FOBR IR BEIE L 1k 20 #r

®1 AMERMELITHASIYFS

Table 1  Primers for resistance genes and mobile elements
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K H SYBR-Green SEHT 22 5t PCR J7 % 45 A
PEAT % 40 0, K AL 28 R StepOne Y 5% Y % &
PCR {¥ (ABI, 3¢ [H). PCR y=#) 23 va [ I 3 ff A
Je AR TR B O & SK1131 A BH M 5 p
TSR, HVEARfE M 2k, {81 NanoDrop fil &
4366 B i ( Thermo Scientific, 38 [E ) I 52 5 ki i€
JE. AERR v 2 i 10 135 86 3 i R AL L - 1)
ARk, T 90 wL FBR AN 10 wL JBokr 18 4 ~
6 A~ a5, A 3 P S G B 3 s o i FH A A v
Mgk, PRUETTRL . FRIERE S | FIMEXT B4 3 A4
17, WO ESA TR

Ok HE DL S 2 (copies- WL ™1 = [ ORI
JE (ng-pL™") x107° x6.02 x 107 /[ FEFEr=4 oIk
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AR (pMD 18-T) A% 2 % = 2692 bp, % 1A
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Table 2 Chemical characteristics of wastewater treatment process of antibiotic production/mg-1.~!

FE G COD NH; -N NO, NO; PO}~
Al 2280 223.52 ND 42.83 ND
A2 525 217.55 ND 21.92 ND
A3 1300 196. 04 0.02 23.64 ND
Ad 135 23.35 0.02 66.07 ND
s1 1480 218. 61 ND 49.42 1. 86
) 950 165. 12 0.02 32.43 1.56
S3 850 146. 80 0.03 37.42 0.24
s4 150 28.63 1.64 68. 08 0.05
3.0%10° 2.2 BRI 2%
2 25X10° MBI REN 4 5K DA B ITH)
=i HIK AR BE I T 94 BRIGERT , B 010 4 FhOCER YR
g.f 50%107 | EREXI B AR 2R | iR R | A5 R FIRE & K AR

0

45X 10°

40X10°L *
5 6.0X10° |-
3.0X10° |-
itk B4ty

JAER/CFU-100 mL™!

proem Wi

1 HERHNBERALEIEDEESFRENGEREANEES
Fig. 1 Amount of enterococci and cultivable bacteria during

wastewater treatment process of antibiotic production

HABUE. R & 5K B2 5, Bk i 2
RALEATIS Bk, 117 B AE R T MK B
25 X UG A ER T 1T 24 % 5 ZE 1 ORI HEE
FISEME. Ma 252 IA 015 7K A= g b BRBE A %8041 D8 £
A AR IR , (AR A 2500 98— e 45 A BT
PEILURE S FROAN B, A IT 245 R 2 0 | I8 e %
B AR R K A A B RE A A5 R S R A A BR
PR AR, (B0 B P sk S 24 B 1) EL B3
2.3 PUHEIEP oA NG VA RRE
2.3.1 JHEKpaHEE UM R R R

INAASTT 7K A 4 Ak BT Y K o R Y

R3 BHRENTHE

Table 3 Antibiotic resistance rates of Enterococct in this study

BE S BOHEN : %Iﬁ%ﬂ@m?&%/%‘
AZI CLR ERY Sp
PRI K 25 100 100 100 100
TR H K 23 100 100 100 100
A K 26 100 100 100 100
it K 20 100 100 100 100

04 Bl BK B K0 KBRS DU AE R IR & R L B
WER, WhRER, AR AATE dd i
94 Bz BKERHTE B P 45417 1) MLS BUPEE N ermB |

mefA MEERETTN inud 1 B5 R B (WK 4) A 75 #k
JAHERTEXT ermB Bt 5 P 52 FHPE {0 438 94 PRz Bk
PAXT mefA Fllinedl FREBAE. ARG ermB $1
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HRIAERE A 73% B buiE 3L Ak B
64 TRIAIKTE A 79% #5715 ermB Pk | i Ui B
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