12

& .a -’

BRI 2T
PRB A 2
a2 PiEl 29 1E?

AR 5 DA HA R FET, ATATREIEE A —1
JEHUE R, AR, AR AIVRY T A fa) SR 4T
A ATRER 5 Ban (M 2, 1 H ML RS2, Bilan
REETUAERTPATEIG T B2 BRIy R al gEAS
AR S E BUN =B TRI20144F B e /Rl
filfitt, FI20504F, HUeki A 249 1 S AT RE S BN AE
EERG AT EZ R A2

LA RGP AE H F S HUH T8 TR A 2K. 1)
EEAEY) RN R &S RE I T2006F B4 %

P e
e ey e

1k TR, (BRI R GV I R K
(377 DARE A ZE )7 o 34 B IRAE BRI 7 AR M SRR
PR A AR 3R E A0 H 2 B8 I AR 24 PR R R, (2
H RIS LE M 2415 Y IR A5 1 TR A9 7 32 21
IPSERAILEPE N

PUER AR 251 v 20 SRR MERIAR TS 1 RS T i 24
PR @IS A E DNA A FYZR AL, sl &l ZE KK P 4%
# (I DNAM— PR a0 2 5 — D) -4
MR 25 PR A, AT, RIS R 24 P12 I PRAD &5 BRI
W SEURRIRY T RIBOZ — D AR RN,




REZPUERB RN, BIANTE R R B A PRI R G
HER, MAHIMRZHIAERZ B RARTUER G
Ze L AMER, H B2 R iR R A9 AR e
Yo SPUE R B — 2RI 259, 72 RER AL a6
AP AE R BV IX B ARTE AL 5 I I IE B m] DL,

e e A v AR R o AN EAR R A PR AT,
RN T AFE Nk, I R 1 IR LA SR Y
Pl WF TR Rt 291, G4 LA RE
rh N AR RATI 251, CEFE T8HE T E, X
Wi AL FR AR 24 P A L = B R R A PR
& B AR HE R ARER.©

(I ) TARBT I T, L0, K HL A3 55 )
BE DU R EE T 2% 1 SR B T VPR RE TS 26 P, ST,
L A1 R 12 5 8 P B DA S Bl 2 T 5
RE TSR I8 0 L2 5% R D 40 6 ) K/ il
KT EL2E, AT S B 220 1038 L, 7K 4
2yE IR IR 5 R I BEBET 25 B HE PR S, 285
AT DA 757K R G BB MO A, I 5
SRS AT EL 5 AR 2 e — 2, X AT RE 2
2 I L o P R B P B2 MR I ).
SRBHEIR — I TRATREH % KB R A7 56 T — 1]
BIIE (T R I S 15, (BE SR 5y R T
PRI AR, AR U ISR R VI R T ),

7N - 48 ) 2 R R SR LA A i S B 2 A i 245 1
Klo WA TR, LAY 2 9 S AR BE A8 PR S5 401 B
ARIBUIRS 245 1 25k K] 8- A B i 249 P et A Bkt DA R i
SN IAE AR 5 I PR TRl & k2 H Rl 2 R TR

BT, 1

NZEA] PUsE IR K, HFE B e8I 55 B R
fish i A2 21 PSS A0 B A 24 1 2k DK B2 e 53— ()
vl NESEEPrs e LI i S Sl b Gib O = £ 7/ - = AT BZ N RN

fr2 2 yiniR?

EMTRERVEL B i 2., AR SR L B S AR Py sl
il EATAERBIRIR, 5 Rk & BORIRE B TiE
BRCASTA 2R, FUR S L HTE B2 K B ARG
JEEFHI, THEEFIFI K B e T U

2R HER?

P A B B B R AR 2R A T R BT A EL At A P A
KHHTEYI B MR V2 KB i RN 25
SRTARIANIGYT BRI, BB AR L35 A R 5 A I
B REBHIAEREZR TARKHM,

E ik 32— ARG, BT AOX NSRS # A] B
A,

2R Giw Rl 51E?
LAY B R T U A YIRI 1 R RETE ST
AW AR BT S5, LB T SB AT 251 i
TR TR AR IEM 2SR R A 7T R RCR A S
B2, M FUFELIHT0H ASLT M2,

fHaRimgithizse?

B SRR — R A 1 8 B e 3t o P AL A S50
A A7 BRI AL EHTR ML PRI 5T,
DUEFI O S E AN 2 ), fledE T it 245 PERY
K JRo RS REMBAR LTI HI R0 A P REAS A7 T AN
Z5H, 1M 5 SRR A P IR SE B A KA,
I RS PR R P LA SR 0 I T 4 R B A R 2 1Y
P2

AR MR RER. B0, IF 7RI, B E IR
BRIRIK IR JROK AL BR 7T i A T AR = A, LA
HHFFEYH 600 B E X — N RAIRTI 14 R A7
FFERIRES A R A A TR I S B SR (1R AR i
HAERME =T BHIPIRNEL, BEEE#ES
A1

13



14

BRI 21 SR 2
PRSI 2R B AL A A 29 2

Ryt AR HMPUREA L &9 (W0 TH =71 E 28 T
JRE E IR FR A W REHES) 125 41 R At fL , 1X 42
LSV AS IR A E TR L3R, fF1EE
TR &5 B R R T o g J o N 1 [T (R (R I
BYRE 1o 1R T IS K & A KBTS RV R B R ER)
Zy SRS NI ERRE i A R LA SN 2577
MEREFRY); TIES PR EY), Ui E )R
o —EEHIZ R RERIPUE R ERHR SR,
SBOREIE R 8G@ET H T8 N ERI259)0K
o 18 OLEHR TR RN AT & B s A T 245 7K T 2
{5 AN P R B U4 2R 29 PG R RO B S TE S 20
SR, REZBUR K, MK L IR h B Fi A 3R K
JE ] BE LLllm PR el i 46 T K Hr AR AR 1000 1% o
VR 2 15 A T SR —— IR KA, RRESR L2
P2 RN, B DAt sl AR R 24914 21 Al LA
THEGUE R AR A PR R 2421 T A9 I
B o TEARPUAERIKEE T, ZRAT T 251 AT E B 2 Ak
T 55— RURR N 7K 5 LRGSO AT T 2k (R e A
I, 7535 g T A B JEAT B 20 B A B — MDA SR K
AIREXT H RPN RO 2 R AL VIR E VR HO iR 2 1 %
TRBE TR WA

TR I FR R JEE B R 15 7 AR B B8 i A R FL AR 55 A
BEFPRGUE R MG Ol 15 /KBTIl H 51 RBR
LTS A, BIavE R, AR, B EA,
LEICRE RBRAIRIA, (BIEIERBRITAE R, 2RV R+
(nahp ) el s S A HIUER, HIRESH TG
Ty GBI PUE R R TR — 29 281, FEGTAERAE
I B 21 - IRORL 5 2 R RTE M, MR i AE R )y
SRORFFTE I, X 338 P (9 40 B e A 38 T T 293K
19K T IR 25 TR IR BV A Y B
VR 1 A S N 2 B X T A TR BRI R
AR R R L 22U AR YA AR S

TEMAF, VR 2 RN 524 SURIBID P A A 2 00 R4
AR A KT E R BURRHAE MR 2K T2, 28T, NN ERA
HECAL R TP RBGh AL F RIS, & in

Ui, B TR,
[ 2N »‘@
A
L J
‘ ¥s " -

THEGEE R REME 20 N — M, BRI R R IEAHRER AR 2
I P4, 3o FEE {68 AT 47025 3R 21 DA B AE BRI o o8 2 M fri ol
WGP, RGN B A R 2 I £

© v Hisk 2 GBI

n T

#ERE: www.youtube.com/watch?v=WSIrKEUxsPs OF 7 GHHFAF



NPl TSI ERERAN

200022009 o -
FRBERHUAE BT EGMERIC L, 5, SR K R O P R 2§ 2R ) s a6 NSRBI o)
B AT P2 T2, AR B e e AR 2 B 5 2 T 22 bk Ewk T ooo
36% \/1\/
° e X
75%IK 3¢ R FRHA R 2, ARk |
B (I 0 22 70%IF%i ) F20304F,
AIRE SRS A FwraT : - et HMBUVE ez m Tk
i, OIS v FEMKET% SRR A K, R

SEIEREHEZR

iy | i 0‘{04_@ Y FAEBOK, BT

Rl o % RAEE I
e . 5 FREFINL A
20 S P e = itk R YR
&7 SIEI Y T SR
E Y Ni W#EMI80% 30% WK AR TR A 7E
X B T 2 o~ :
D ST PERmRn (OAERE IR |
GUNESETES FEFEHE B | 4

o " - 2> -
£ - :
KK 4R B Tk
R AR, TR RS e T 4
Q & Q AREARTE R, 11 Q, HARA SRR,
ATRESE DA i & HIPYERE, Bmwa 74
‘s - T~ WL Z51E
Wi IR B 5 st 3
B BRI EE R,

1, XA RE S A e~

4
e ;ﬁ\ o

A 2 771 F k=55 ’g

NS 2, beds . | & B, TACRITTBCHERDERY |
- K AR 3
}N S D % g
&%, A Al




16

PUE i 291 A &

© 1 A 2 B L R

© RAZERFAF

https:/www.youtube.com/watch?v=eDhhv31vuV8
E}T iR James Gathany

GONR S AE — XA G DL — P B ML, 5 8
WU PR L, IX TR S ) AT RE & 7 2E BRI [k
o200t TR, s H, R BEF | A B AP
RSP, AT FIRRAEY I, Ji R 51
FY TRl 2 B A R B A UE S LEAE AR R 2V R R AE AR
b T RT3R T B85 A 3 17 TE R, B 75 2R
BRI EZIEREE S, B2 EAE P RUE 7
M 25 P4t AT RESE A,

IR fi AR SR AN i AR SR A e oK E Rl —KIR, Fr DAH
W& Bl B, PN FEREMIAO K F E 2R
Tt S A A R R BT T5 /K HEL AT RE
e INER S RS Rl 291 Y B H KB A =, 2
X — MR SRAR A PR AR Y R BV EEFE I
B2 i R AR B AR AR A K AR 15 BB TR SR B Y
5%, AT9PRREAE L7 At 38 A IR R M 2R AL T 71
A RN 162K TR /K A BRI/ D IR /K Hr YT fi AR 3R
MEHERPIRE LI T HET JERISE R — &
FCRIRREA RUE BRI HUE R, M H AT 7 &
TR R L, 7 R K HR R AR R A
BEEA P, 25— Mg /R, BT 4w,

Jan 2009

BIREE, BT AT RERSCN B ¥ B RUK P56 48
ORI, L2 R, PR/ e /2 B AT i T A, w]
DARTE TRl A SE R R R 02 28 40 B R e 249 5%
AT E R, 35

2007-201 14, WP EFFEIYH TG KGR HEMHEEE
hE A EE DRI 253E R

Fr#EA 5 Tong Zhang B8 1¢

HIEZ I Yang A (2013

A& R B8N 15 TR A ity i 25 L 8] B =2 R B 2R A UK, i 2 MR [
TR PN, TS SRR RN P PR SR B BE DR AE T A A i A T

R R,


https://www.youtube.com/channel/UCPwftEor7g8nOg6cu-R0KXw

IREE DT A M A P R

= AT i BORAE 22 3575 R IGUZE |RATR i 3R
AT HE RO T R 18 H 2 3 9 O i KTk B Al
REMEKAEAN), IXFERI IR =My RS T
20154EHHI N “BREBT KIS R HE TS 7, oot 2
ZIPHINE T B R IBEE MR R K P R pTAE Rk
AU, 220165F9 H, JLRGUEHIHIZ AR ZE T DA
KT PUAE R BN E BN O T R AU 711 i
SRR, FHR IR E T, %0

— P RIERERMEY), A T2 H M =
REEW, CAES DI A SR 2R Ik
[ S BBk B AL S A S AP B Al R SRR R
Fin e RIK B 1 BRIl 572 [H B s 25 Y0 B B R 7E
20164FRUE, SH SR A K MMM IS
RUEAL 75 IR S AN N BT B B, RN RS A
IXEETEPE R ) AT RE 2 S BUE REfE R, 40 4 B it 24 14
BRI /R BERUNL, 58

s LR FUAE AP R E S R B B TS f 4
15 B9 8 AR R 2 AFR XU, B 2 R 77 SRl 2, e i
KT PRI S A T 24 240 i A 93 £ /9 I
o ATBAT, PUAERGNER, T8 RREEEE
PR N 2 | B A 3R 5% B YRR e o —
LL T TR HUAE R 29 PERTIZ A B R AL, T
HERAE-MMEDEDNENER T, AIRER N BV
A R G IR B B SRR B

EE A VF 2 2% RIS RE IR B R BRI AR IR Y)
TR P A: A 2G40 B R =R g KA 2
PRITE RN RO B 80 SR AL B REE A AR
BRTS B Y SR AT 35 AN RV B X 2R 75 TR R A R
A, FLT5 R R RE = A BARLZ A AR, Bilan
A F B o B AT L h ) 28 15 i L AT &

,’\, \
‘ [ J

XU R, BEAKBE PR 257 b R

e Sl) cuPb
5L, a @ [N

WIPER, " o
o ettt AT, B, .
s WIS i

SRR, BT EE, B
PEUAIL ALt it
BB

FUAERTRE Y. REMYI
TR B < JR o A R R 9 119 02
BEIEJIA By T 19 FR s vh
A R 2 1 A REXT
XL B A 2 I 2
I K 2 E it 25 7 (R e A2 5
FEMH B R —1K

© v S E SRR A 2SR R

®

-
:Ji%“"'"

fit#% : www.youtube.com/watch?v=9dExiRwh-DQ
&1 : Galushko Sergey/Shutterstock.com

© SciShow

17



18

PUE i 291 A &

TEATAC B, IR IR SR B TS e B 75 7. ]
IXLETT ARG T AR M BOT |, 5 ST
FHIHEN SRR A K WA A Y) R E 4t T T
R 771 T 245 A PR R o SR B9 KUR:, 0T A T H-p 52 Y
RIFHINR

LR BRI R M H T 75 R E R R RE ) (L
BYIRIE RIS DA 245 T AL 1 22 e, 5
JEEIDA_E=A R R Z R EAE AR RTRENE, A A
N, ZFER R 2 T A RV ARRE T, PR
AR HIERE, IXAE R VR A IERRY, [H R
SRR PE Z iR 15 A I TR SF A5 22 U2
HOERE,

BANTRLE, NG L AEEMAL, RS BB
Az FEAIGUAE RN 29 MK PR T+ BATTADE, 555
R, REFAERNEZE B RME A ZIH
T, kB A R 29 1, TR, ik
HH PRAE SR iR A ) B ER R PR TR ST 245 35 (RS
IRT BRSSP RN © A BdE R, E Rk A] RE
I P RER] 28R T 15 S TR R AR B R B T IE
RERHIME A ; (B 5 HUAE R 25 PR R 2 2R A AN,
2/ DUESE A T2 WS I 23R 1S 58 70 B M PRI 36 ) TIE
WVFRAATRERY, B 2 — e PR A LSS, Koy
P il R AR B Al T A 3RO FH AN A AR S e
2% R T BT B R MU

X &I B BRAAMATERIRENE A E T B E o b

TNGE) ) ZEDFRIBR 0 (CDDEP) #E #, 4175 2576 B 2 25 1A, 17 17 lEhttp. Jresistancemap.cddep.org/AntibioticResistance.php



MBCRT MR AR DTS ANTG 3)

1 BA B I R TR S SR AR AR A R 25 1% 1B AE
RIR R 22 47 A PR, Bt 7 SR B, stk A= th
FEANGE, N E A PRI AR IE AR = A2 B
Z )53, XA B AL R R, £ A BLHIAR K, bR
AR BRR A — BRI AT ShHEAT T 1, 5 WIHER)
AR VY B R 245t PR XS
PR 2R AT B 4y B LA A, I HoR B
T H AR R B E A RIBCR,

T4 it P RE R G @ B AR A S ERAE I, PR
M P43 {5 7R PR K FRAL BRSO, 1 R B
W) EKACER RNV AE A, SRR D BT R PR
Wi IR & P R PRI B S HE B B8 22 B T 46 it
UG A B PO AP b TR O AR R 7R A i AR
=, RER/D S H TR TR EF D NGB S
(S ; SR T, BRI Z A RIERIES
1t {7 FH i AT ARG R i

A 58 B BORHIE A LALL S W ST M ARYE - B % B 2R
78N E Rl b S e S e S E ARl [V ES
PEIEIKR, DRI 25 14 O 3 (AN % 35 Y T ik A 2 il
PERESR, BN, k5 3B AR HUE R IR XA
HIWTFE A B T I E LA T AL i R ORFF AL is
M ——BIRENS e i I ) — R R 21
KT BRIFE, T ARG TE KR PRI Fh e 24514
HIRE T R DATE B BATRYEE B RCR,, T A2 HE R
JEE, SRR B O A RO S 1 iR PR K B BRI
JAELE RIGIRG ) ZHIZ A TS A AR BUR
il E AL X T AR X — AR B R,

S PUAERIBSY BT 25 MR BN, AATTHY S by 2
B ZHAER X2 FEOS THr iR KA &4

W2 RZ 5 MER S T

N T P RRGTRE M 251, DT AN BT T R4
QUARITEAS R PR BRI Hh BT I AN W R R AL 54, DA
R IR AN ] 5 | FC et 245 1 A E BRI B I At L B3
TRANESHE R 1|55 1 22 DR AR BELRS T A1 0] X L B A )it
HIREST

TR B 1A A1 (A SR A2 B b Bl P b 78 L b A3 N SR BA AR, T
ELAAA AT STRRRE B8 AT O IR 7T R — 87, FF
LTI LR B A BRI IARR I TT 2 5 R REMR
HEZZRE R, HHR AR 3 WRIIYL= . BRER BRI
TR IBUE NG R, LR 5 G X B 1 T
S

fin, 152 A m] DA AL BB S Tt AT IEAE 6 AT RY
PUAE AR ARARCR FORER, R b BB hT A 3R
15 AR IK A Lo A 4R AN TH B AT DU A St AT
HIFTAE R AL B B2 sl B A s PEREI R
FHT7= i B8 22 A2 AT DA B E AR AR i B 1 8
FIoKEE, BB FEREA, DFER ARG ST E i T2
Mo O R] AT LT IR B SRARTES], 5 R
GRS B R B TR, I T 22 T R IO R EE A
ARG R FH LN R

FIRER K, ISR A BA HIPTE R, RAEM
B R AE TN RE ML RTBT 7 32t B R R E I, th
MFHAZE I 18 BRI BTN 25 1% 24
1M, @250 LB REAF TR HOFTAE 2R, W R B & VANt
LA BRI, KON BEATTREAE AR Bt HT Y
i 249 5 R B, PRI TR R IR LT, BATTR B
T 1 22 5% 470 771 24 R AR BR3P O L R KU

19



20

DU 2574 : PR 2

N

Chan, M. (2011). World Health Day 2011: Combat drug resistance:
no action today means no cure tomorrow, Statement by WHO
Director-General, Dr Margaret Chan 6 April 2011. World Health
Organization, Geneva. http//www.who.int/mediacentre/news/
statements/2011/whd_20110407/en/

O'Neill Commission (2014). Review on Antimicrobial Resistance:
Tackling a crisis for the health and wealth of nations. Review on
Antimicrobial ~ Resistance, London.  https://amr-review.org/
Publications.html

Angelakis, E., Merhej, V. and Raoult D. (2013) Related actions of
probiotics and antibiotics on gut microbiota and weight modification.
The Lancet Infectious Diseases, 13(10), 889-99. https://www.researchgate.
net/publication/257134399_Related_actions_of_probiotics_and_
antibiotics_on_gut_microbiota_and_weight_modification

Cogliani, C, Goossens, H. and Greko, C. (2011). Restricting Antimicrobial
Use in Food Animals: Lessons from Europe. Microbe, 6(6), 274—-279.
https://louise.house.gov/sites/slaughter.house.gov/files/migrated/
uploads/Cogliani%202011.pdf

O'Brien, J. and Wright, G.D. (2011). An ecological perspective of
microbial secondary metabolism. Current Opinion in Biotechnology,
22(4),  552-558.  http://www.sciencedirect.com/science/article/pii/
S50958166911000620

Bhullar, K., Waglechner, N., Pawlowski, A, Koteva, K, Banks, E.D., Johnston,
M.D. Barton, HA. and Wright, G.D. (2012). Antibiotic Resistance is
Prevalent in an Isolated Cave Microbiome. PLoS ONE, 7(4), e34953.
http://journals.plos.org/plosone/article/file?id=10.1371/journal.
pone.0034953&type=printable

Gaze, WH., Zhang, L., Abdouslam, N.A,, Hawkey, PM.,, Calvo-Bado, L,
Royle, J., Brown, H., Davis, S., Kay, P, Boxall, AB.A. and Wellington, EM.H.
(2011). Impacts of anthropogenic activity on the ecology of class 1
integrons and integron-associated genes in the environment. The
International Society for Microbial Ecology, 5, 1253-1261. https://www.
nature.com/ismej/journal/v5/n8/full/ismej201115a.html

Humeniuk, C, Arlet, G., Gautier, V., Grimont, P, Labia, R. and Philippon,
A. (2002). Beta-lactamases of Kluyvera ascorbata, probable progenitors
of some plasmid-encoded CTX-M types. Antimicrobial Agents and
Chemotherapy, 46(9), 3045-3049. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC127423/pdf/0710.pdf

Nordmann, P, Lartigue, M.F. and Poirel, L. (2008). Beta-lactam induction
of ISEcp1B-mediated mobilization of the naturally occurring bla(CTX-M)
beta-lactamase gene of Kluyvera ascorbata. FEMS Microbiology
Letter, 288,  247-249.  https://academic.oup.com/femsle/article-
pdf/288/2/247/1415383/288-2-247 pdf

Poirel, L., Rodriguez-Martinez, J.M., Mammeri, H., Liard, A. and Nordmann,
P.(2005). Origin of plasmid-mediated quinolone resistance determinant
QnrA. Antimicrobial Agents and Chemotherapy, 49(8), 3523-3525. https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC1196254/pdf/0337-05.pdf

Wellington, EM., Boxall, AB, Cross, P, Feil, EJ, Gaze, W.H,, Hawkey, PM,,
Johnson-Rollings, A.S, Jones, D.L, Lee, N.M,, Otten, W, Thomas, C.M.
and Williams, A.P. (2013). The role of the natural environment in the
emergence of antibiotic resistance in Gram-negative bacteria. The
Lancet Infectious Diseases, 13(2), 155-165. http://www.thelancet.com/
pdfs/journals/laninf/PIIS1473-3099(12)70317-1.pdf

Ashbolt, N.J, Amezquita, A, Backhaus, T, Borriello, P, Brandt, KK,
Collignon, P, Coors, A, Finley, R, Gaze, W.H., Heberer, T, Lawrence, JR,
Larsson, D.G.J,, McEwen, S.A, Ryan, J.J,, Schonfeld, J,, Silley, P, Snape, JR,
Van den Eede, C. and Topp, E. (2013). Human Health Risk Assessment
(HHRA) for environmental development and transfer of antibiotic
resistance. Environmental Health Perspectives, 121(9), 993-1001. https.//
ehp.niehs.nih.gov/wp-content/uploads/121/9/ehp.1206316.pdf

Finley, RL, Collignon, P, Larsson, D.GJ., McEwen, S.A, Li, X.Z, Gaze, WH.,
Reid-Smith, R, Timinouni, M., Graham, DW. and Topp, E. (2013). The
scourge of antibiotic resistance: the important role of the environment.
Clinical Infectious Diseases, 57(5), 704-710. https://academic.oup.com/
cid/article-pdf/57/5/704/885497/cit355.pdf

Leonard, AF, Zhang, L. Balfour, AJ,, Garside, R. and Gaze, W.H. (2015).
Human recreational exposure to antibiotic resistant bacteria in coastal
bathing waters. Environment International, 82, 92-100. http://www.
sciencedirect.com/science/article/pii/S0160412015000409

Price, L.B, Stegger, M., Hasman, H., Aziz, M, Larsen, J, Andersen, PS,
Pearson, T, Waters, AE, Foster, J.T, Schupp, J,, Gillece, J.,, Driebe, E,, Liu,
CM.,, Springer, B, Zdovc, 1, Battisti, A, Franco, A, Zmudzki, J., Schwarz,
S., Butaye, P, Jouy, E, Pomba, C, Porrero, C, Ruimy, R, Smith, T.C,
Robinson, A.D., Weese, J.S. Arriola, CS,, Yu, F, Laurent, F, Keim, P, Skov,
R. and Aarestrup, FM. (2012). Staphylococcus aureus CC398: Host
adaptation and emergence of methicillin resistance in livestock. mBio,
3(1), e00305-e00311. http://mbio.asm.org/content/3/1/e00305-11 full.
pdf+html

Kummerer, K. (2009). Antibiotics in the aquatic environment — a review
— part |. Chemosphere, 75(4), 417-434. https://www.researchgate.net/
publication/284296697_Antibiotics_in_the_aquatic_environment_-
_A_review

Kummerer, K. (2009). Antibiotics in the aquatic environment - a review
— part Il. Chemosphere, 75(4), 435-441. https://www.researchgate.net/
publication/23959090_Antibiotics_in_the_aquatic_environment_-_A_
review_-_Part_lI

Larsson, D.GJ. (2010). Release of active pharmaceutical ingredients from
manufacturing sites — need for new management strategies. Integrated
Environmental Assessment and Management, 6(1), 184-186. http://
onlinelibrary.wiley.com/doi/10.1002/ieam.20/epdf

Larsson, D.G.J. (2014). Pollution from drug manufacturing: review and
perspectives. Philosophical Transactions of the Royal Society B: Biological
Sciences, 369, 20130571.  http://rstb.royalsocietypublishing.org/
content/369/1656/20130571 full.pdf



20.

21.

22.

23.

24.

25.

26.

27.

28.

Rutgersson C, Fick, J, Marathe, N., Kristiansson, E., Janzon, A., Angelin,
M., Johansson, A, Shouche, Y, Flach, CF. and Larsson, D.G. (2014).
Fluoroguinolones and gnr genes in sediment, water, soil, and human
fecal flora in an environment polluted by manufacturing discharges.
Environmental Science & Technology, 48(14), 7825-7832.

Gullberg, E, Cao, S, Berg, O.G, llback, C, Sandegren, L, Hughes, D.
and Andersson, D.l. (2011). Selection of resistant bacteria at very low
antibiotic concentrations. PLoS Pathogens, 7(7), e1002158. http://
journals.plos.org/plospathogens/article/file?id=10.1371/journal.
ppat.1002158&type=printable

Pruden, A, Larsson, D.G, Amezquita, A, Collignon, P, Brandt, KK,
Graham, DW, Lazorchak, JM, Suzuki, S, Silley, P, Snape, JR, Topp, E,
Zhang, T. and Zhu, Y.G. (2013). Management options for reducing the
release of antibiotics and antibiotic resistance genes to the environment.
Environmental Health Perspectives, 121(8), 878-885. https://ehp.niehs.nih.
gov/wp-content/uploads/121/8/ehp.1206446.pdf

Subbiah, M., Mitchell, SM., Ullman, JL and Call, DR. (2011).
-Lactams and Florfenicol Antibiotics Remain Bioactive in Soils while
Ciprofloxacin, Neomycin, and Tetracycline Are Neutralized. Applied and
Environmental Microbiology, 77(20), 7255-7260. http://aem.asm.org/
content/77/20/7255 full. pdf+html

Berendonk, T.U., Manaia, CM,, Merlin, C, Fatta-Kassinos, D., Cytryn, E.,
Walsh, F, Burgmann, H,, Sorum, H., Norstrom, M., Pons, M., Kreuzinger, N.,
Huovinen, P, Stefani, S., Schwartz, T, Kisand, V., Baquero, F. and Martinez,
JL. (2015). Tackling antibiotic resistance: the environmental framework.
Nature Reviews Microbiology, 13, 310-317. https://www.nature.com/
nrmicro/journal/v13/n5/full/nrmicro3439.html

Boxall, A.B.A., Rudd, M.A.,, Brooks, BW., Caldwell, D.J,, Choi, K., Hickmann,
S. Innes, E, Ostapyk, K, Staveley, J.P, Verslycke, T, Ankley, G.T, Beazley,
K.F, Belanger, S.E, Berninger, J.P, Carriquiriborde, P, Coors, A, Deleo,
PC., Dyer, S.D, Ericson, JF, Gagné, F, Giesy, J.P, Gouin, T, Hallstrom, L.,
Karlsson, M.V, Larsson, D.G.J,, Lazorchak, J.M., Mastrocco, F, McLaughlin,
A, McMaster, M.E, Meyerhoff, RD., Moore, R, Parrott, J.L, Snape, JR,
Murray-Smith, R, Servos, MR, Sibley, PK, Straub, J.O, Szabo, N.D,
Topp, E, Tetreault, GR, Trudeau, V.L. and Van Der Kraak, G. (2012).
Pharmaceuticals and personal care products in the environment: what
are the big questions? Environmental Health Perspectives, 120(9), 1221-
1229.  https//www.ncbi.nlm.nih.gov/pmc/articles/PMC3440110/pdf/
ehp.1104477 pdf

Gullberg E, Albrecht, L.M,, Karlsson, C, Sandegren, L. and Andersson, D.l.
(2014). Selection of a multidrug resistance plasmid by sublethal levels
of antibiotics and heavy metals. mBio, 5(5), e01918-14. http://mbio.asm.
org/content/5/5/e01918-14 full.pdf-+html

Baker-Austin, C, Wright, M.S., Stepanauskas, R, McArthur, J.V. (2006). Co-
selection of antibiotic and metal resistance. Trends in Microbiology, 14(4),
176-182. https://www.ncbi.nim.nih.gov/pubmed/16537105

Gaze,W.H, Zhang, L, Abdouslam, N.A., Hawkey, PM., Calvo-Bado, L, Royle,
J, Brown, H,, Davis, S., Kay, P, Boxall, AB.A and Wellington, EM. (2011).
Impacts of anthropogenic activity on the ecology of class 1 integrons
and integron-associated genes in the environment. The ISME Journal,

29.

30.

32.

33

34.

35.

36.

37.

38.

39.

40.

,"l \
‘ [ J

5(8), 1253-1261. https://www.ncbi.nlm.nih.gov/pubmed/21368907

Wales, AD. and Davies, RH. (2015). Co-Selection of Resistance to
Antibiotics, Biocides and Heavy Metals, and Its Relevance to Foodborne
Pathogens. Antibiotics, 4(4), 567-604. http://www.mdpi.com/2079-
6382/4/4/567/pdf

Seiler, C. and Berendonk, T.U. (2012). Heavy metal driven co-selection of
antibiotic resistance in soil and water bodies impacted by agriculture
and aquaculture. Frontiers in Microbiology, 3(399). http://journal.
frontiersin.org/article/10.3389/fmicb.2012.00399/full

Stalder, T, Barraud, O, Casellas, M., Dagot, C. and Ploy, M-C. (2012).
Integron involvement in environmental spread of antibiotic resistance.
Frontiers in  Microbiology, ~ 3(119).  http://journal.frontiersin.org/
article/10.3389/fmicb.2012.00119/full

Tennstedt, T, Szczepanowski, R, Braun, S., Pihler, A. and Schliter, A.
(2003). Occurrence of integron-associated resistance gene cassettes
located on antibiotic resistance plasmids isolated from a wastewater
treatment plant. FEMS Microbiology Ecology, 45(3), 239-252. https://
academic.oup.com/femsec/article-pdf/45/3/239/18091371/45-3-239.
pdf

Yang, Y. Li, B, Ju, F.and Zhang, T. (2013). Exploring variation of antibiotic
resistance genes in activated sludge over a four-year period through
a metagenomic approach. Environmental Science & Technology, 47(18),
10197-10205. http://pubs.acs.org/doi/abs/10.1021/es4017365

Zhang, T. (2016). Antibiotics and resistance genes in wastewater
treatment plants. AMR Control, 9 July 2016. http://resistancecontrol.info/
amr-in-food-water-and-the-environment/antibiotics-and-resistance-
genes-in-wastewater-treatment-plants/

EU JRC (2016). First Watch List for emerging water pollutants. The Join
Research Centre of the European Union. https://ec.europa.eu/jrc/en/
news/first-watch-list-emerging-water-pollutants

IFPMA (2016). Leading Pharmaceutical Companies Present Industry
Roadmap to Combat Antimicrobial Resistance. International Federation
of Pharmaceutical Manufacturers & Association Press Release, 20
September  2016.  https://www.ifpma.org/resource-centre/leading-
pharmaceutical-companies-present-industry-roadmap-to-combat-
antimicrobial-resistance/

ASEAN (2016). Opinion on Triclosan in cosmetic products. The
Association of Southeast Asian Nations http://aseancosmetics.org/
uploads/UserFiles/Opinion%200n%20Triclosan%20Feb_%202016.pdf

US-FDA. FDA issues final rule on safety and effectiveness of antibacterial
soaps. United States Food and Drug Administration. https://www.fda.
gov/newsevents/newsroom/pressannouncements/ucm517478.htm

Smith, D.L, Dushoff, J. and Morris, J.G. (2005). Agricultural antibiotics
and human health. PLoS Medicine, 2(8), e232. http://journals.plos.org/
plosmedicine/article?id=10.1371/journal pmed.0020232

Macquarie University (2017). Citizen scientists tackling antibiotic
resistance one possum poop at a time. This Week, 7 August
2017.  Macquarie  University, ~ Sydney.  http//www.mqg.edu.au/

21




22

DU 2974 : TR &

41.

thisweek/2017/08/07/citizen-scientists-tackling-antibiotic-resistance-
one-possum-poop-at-a-time

NSF (2017).  RAISE:  Neighborhood Environments as  Socio-
Techno-bio  Systems.  National ~ Science Foundation’s Awards
website. https://www.nsf.gov/awardsearch/showAward?AWD_
ID=1744724&HistoricalAwards=false

2453k

42.

43.

44

45.

Van Boeckel, T.P, Brower, C,, Gilbert, M., Grenfell, BT, Levin, S.A., Robinson,
TP, Teillant, A.and Laxminarayan, R. (2015). Global trends in antimicrobial
use in food animals. Proceedings of the National Academy of Sciences,
112(18),  5649-5654.  http//www.pnas.org/content/112/18/5649.
abstract

Grigorakis, K. and Rigos, G. (2011). Aquaculture effects on environmental
and public welfare — The case of Mediterranean mariculture.
Chemosphere, 85(6), 899-919. http.//www.sciencedirect.com/science/
article/pii/S0045653511008344?via%3Dihub

O'Neill  Commission (2015). Antimicrobials in agriculture and the
environment: Reducing unnecessary use and waste. The Review on
Antimicrobial Resistance, London. https://amr-review.org/Publications.
html

Gothwal, R. and Shashidhar, T. (2014). Antibiotic Pollution in the
Environment: A Review. Clean A Soil, Air, Water, 42, 1A11. http://

46.

47.

48.

53.

onlinelibrary.wiley.com/doi/10.1002/clen.201300989/abstract

Bergeron, S, Boopathy, R, Nathaniel, R, Corbin, A. and LaFleur, G.
(2015). Presence of antibiotic resistant bacteria and antibiotic resistance
genes in raw source water and treated drinking water. International
Biodeterioration & Biodegradation, 102, 370-374. https//www.
researchgate.net/publication/276075506_Presence_of_antibiotic_
resistant_bacteria_and_antibiotic_resistance_genes_in_raw_source_
water_and_treated_drinking_water

Jia, S, Shi, P, Hu, Q, Li, B, Zhang, T. and Zhang, X.X. (2015). Bacterial
community shift drives antibiotic resistance promotion during drinking
water chlorination. Environmental Science & Technology, 49(20), 12271-
12279. https://www.researchgate.net/publication/282135668_
Bacterial_Community_Shift_Drives_Antibiotic_Resistance_Promotion_
during_Drinking_Water_Chlorination

Hoornweg, D. and Bhada-Tata, P. (2012). What a Waste : A Global Review
of Solid Waste Management. Urban development series; Knowledge
papers no. 15. World Bank, Washington, DC. https://openknowledge.
worldbank.org/handle/10986/17388

Berglund, B. (2015). Environmental dissemination of antibiotic resistance
genes and correlation to anthropogenic contamination with antibiotics.
Infection Ecology & Epidemiology, 5, 28564. http://www.tandfonline.com/
doi/pdf/10.3402/ieev5.285647needAccess=true

Guyomard-Rabenirina, S., Dartron, C, Falord, M, Sadikalay, S. Ducat,
C., Richard, V, Breurec, S., Gros, O. and Talarmin, A. (2017). Resistance
to antimicrobial drugs in different surface waters and wastewaters
of Guadeloupe. PLoS ONE, 12(3), e0173155. http://journals.plos.org/
plosone/article/file?id=10.1371/journal.pone.0173155&type=printable

Maloo, A, Borade, S, Dhawde, R, Gajbhiye, S.N. and Dastager, S.G. (2014).
Occurrence and distribution of multiple antibiotic-resistant bacteria of
Enterobacteriaceae family in waters of Veraval coast, India. Environmental
and Experimental Biology, 12, 43-50. http://drs.nio.org/drs/bitstream/
handle/2264/4533/Environ_Exp_Biol_12_43.pdf?sequence=1

Shah, SQA, Cabello, FC, LAbée-Lund, TM, Tomova, A, Godfrey,
H.P, Buschman, AH. and Serum, H. (2014). Antimicrobial resistance
and antimicrobial resistance genes in marine bacteria from
salmon aquaculture and non-aquaculture sites. Environmental
Microbiology, ~ 16(5),  1310-1320.  https://www.researchgate.net/
publication/260681099_Antimicrobial_resistance_and_antimicrobial_
resistance_genes_in_marine_bacteria_from_salmon_aquaculture_
and_non-aquaculture_sites

Zhao, J.Y. and Dang, H. (2012). Coastal Seawater Bacteria Harbor a Large
Reservoir of Plasmid-Mediated Quinolone Resistance Determinants
in Jiaozhou Bay, China. Microbial Ecology,64, 187-199. https.//www.
researchgate.net/publication/221754196_Coastal_Seawater_Bacteria_
Harbor_a_large_Reservoir_of_Plasmid-Mediated_Quinolone_
Resistance_Determinants_in_Jiaozhou_Bay_China

BT AE T EERIT R R E AT B (S
e L A RS A L TSl






	_GoBack
	Frontiers 071117 Final newest CN 39.pdf
	_GoBack




