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Effect of gentamicin in irrigating solutions on bacteria in conjunctival sac of cataract patient

MA Wen-jiang, WANG Jun—fang, HOU Guang-hua, SUN Peng, LI Chun—yan

(Clinical Laboratory of Tianjin Medical University Eye Hospital , Tianjin 300384, China )

Abstract Objective: To analyze the effect of gentamicin in cataract irrigating solutions on bacteria in conjunctival sac of cataract patient
and to provide the evidence for endophthalmitis precaution in cataract perioperative period. Methods: Bacterial culture and drug sensitive
test were performed for 200 samples from cataract patients’ conjunctival sac. Susceptibility rates of detected pathogens against 20 pg/mL,
40 pg/mL, 80 pg/mL gentamicin and 2 pg/mL levofloxacin were observed. Results: Cultural positive rate of conjunctival sac was 62%
(mainly Staphylococcus epidermidis, among them MRSA 3.22%, MRSE 28.2%). The sensitivity rates of all detected bacteria to 20 pg/mL,
40 pg/mL, 80 pg/mL gentamicin and 2 pg/mL levofloxacin were 79.84%, 95.16%, 97.58%, 78.23%, respectively. The difference between
high and medium concentrations of gentamicin and levofloxacin was statistically significant(all P<0.05). The sensitivity rates of
MRSA and MRSE to 20 pg/mL, 40 pwg/mL, 80 pg/mL gentamicin and 2 pg/mL levofloxacin were 69.23%, 94.87%, 100%, 41.03%,
respectively. The difference between gentamicin in each concentration and levofloxacin was statistically significant (all P<0.05).
Conclusion: The bacteria in the conjunctival sac of patients with cataract have a high sensitivity to gentamicin in irrigating solutions.
Gentamycin at appropriate concentration in irrigating solutions is a good measure for perioperative endophthalmitis prevention during
cataract surgery.

Key words irrigating solutions; gentamicin; cataract; endophthalmitis; levofloxacin

B e BHAPEBR B JE N BER JS R Y R R staphylococcus epidermidis , MRSE ) Ilfi FRAG: H R 48 1)

o, Horh LR A BRI 20, AR KA
FARADEFEA MR A 0T 980 A BE TR IR A
RKE R ER . AT R = A
W) IBSUE R IR 25K, LA FUR D B RV
R, AR R TR 7 U4 2 Wi D N 254
VI BE AT AERF2 2 g /mLPL, AT BR AR AN B 2 U
I B 24 38 5 e v R A T Y AP AR B (B A A B
B (methicillin resistant staphylococcus aureus, MRSA )
FT 40 7 AR 3R K2 4 45 3R T (methicillin resistant

fEE®E N BXL(1974-), 5B, B EERIT, B+, HRAFE: EREE
AR 7% SLI8 =12 W AN I PR LR 0% ; E-mail:mwj707 @ sohu.com,,

30%, %% MRSE Hil MRSA, Z& %0970 & (9 3m h
90% 21 TR A= < 1Y 5 IR 245 0 vk B (MUICo) T [T 8~
56 pe/mlPl, PRI, BRAl R F A J5 i 22 AT &
TR AE A 101 B i i, 1 B AR S IR P 48 % AR Y
BN, VN BETFARET R T INA R KGR S &
JE TR A5 IR P9 4R e A T BT Bl A, 23 BI A [R) v
JE PR3 22 6] 11 DA s A 3 45 B A 1 A4 ] AU R
AT AR 1PN A HIR PR 46 B 47 i i ) i R 4 (AL R
A

1 X&5H%

1.1 Bt % AREFRAA T KHEER KRB



176 FHEHKRESK

26 &

BEBEHE MR 2019453 H 1 HE 20194F5 H 31 H
B R AR 200 1 200 AR, 53 89 1], 4 111 43,
R (63.5£7.8)% o FAT AREE 1N Bk 75 7L AL
MR AR+ N T A AR AR, 22 BB A S8 35 44 A
N TR B AR TCRARTI IR A o HEERARE
2 B . THIEAEEE 1AW 2 H
IR FAL 2 HIR,

1.2 XA AALE A I I 2 St b R
e A AT PR S A AR o IR A R v [ A R
4 [ BN %2 R GE(VITEK 2Compact ) o [ F bk
G AR ER B ATCC29213, f AP [ & fh 25 i G
SEBFFEBE SR . BT P IRR & e A RO N T AR
Jir A a1 7 s 2 BRASCGE FIAR B E AT

1.3 Fix

1.3.1 I FRAEE TR T4 KR
W2, N IR BT A6 DA B AMIE R 324 T Jr 4 RS A
I EE R T , sk G 4 ok B B R 2% AR AR SR
S7 BRI F PR T P 37 CRE SR P R E 24 b R B%
P I BSOS L SR B vy i I 37 °CHE IR AH
HEE SR 24 h LSS, INJC RS AR, FHICE 6 d LA
TS TC B I AR S I, AT T AR A T A A
SE MR . MRSA K275 2019 4FE L [ IR R SE
55 = bR UE AL P02 (Clinical and Laboratory Standards
Institute , CLSD) B AL AE , >R I Sk AL 04 T 24 B0l 404G
I, G SR R <21 mm B E g MRSA, 40 SR 40 5
Ph =22 mm DU Ay HY 4 P4 AR A 4 B €0, 3 A K AT
(methicillin sensitive staphylococcus aureus, MSSA ),
MRSE #:lZ7% 2019 43¢ [E CLST RIMLE , R k16
PO T 2GR04, AR AN T P <24 mm FE N
MRSE, 4R 90 P& 28 =25 mm D)5 7 Sy B 40V Al
JARFE [ 45285 BR 7 (methicillin sensitive staphylococcus
epidermidis, MSSE )

132 2980%  SRATERARIME TR 2, PORE R
TR 625 TR ] 20 pg/mL .40 wg/mL .80 pg/mL
3ANHREZ I GET s 7 S R B R IR B A8 2 )
TR 7 2P K Al A AP X 25 W B2 (2 g /mL)
PEATHIBEIFGETT WL A vl Gt Al i X Bk 4 o
PFR BPTR R U

1.4 ZitFrdk R SPSS19.0 Geit k#4745
B THECORLER ) R S0 47 LU AL . P<0.05 Jh 25 57
EM -3

2 HR

2.1 ZBEEmAKRERIL  2H8 200 FIFEA T, 40
WS IR BEPE 124 1), GG 300 62% , FELIER
B RN L W 1.

F1 HZEEAERHER

Tab 1 Detection of bacteria in conjunctival SAC

IR £ ik AL HAr %
I REERTA 93 75.00
SV O A ERTA 17 13.70
WOk 4 3.23
FEHERE 4 3.23
o A A R A 2 1.61
HAlb 4 3.23
J=San 124 100.00

22 MRSAMRSE #HH2L  2F@kkT , MRSA K
BN 3.23%(4/124) ,MRSE i 358 28.23%(35/124).
M2 RAR G 39 R, Rt 588 31.45%(39/124)
23 AFRARSRAEFRAE L BHAE
XF 40 pg/mL PEREER N 80 wg/mlL PEKFE R HUIER
B, AT 2 pg/ml ZZRRID A, Wk 2,
F2 SEHRHENAEEHEELR
Tab 2 Comparison of sensitivity of the bacteria to antibiotics

@4 e

X P
79.84(99/124 ) 0.097  0.755

4 ER R (%

@® 20 pg/mL RKRHR
@ 40 pg/mL PJOKEZ 95.16(118/124) 15415 0.000
(€)) 80 pe/mL JRKEZE  97.58(121/124)  21.842  0.000
@

2 pg/mL ZAFIP R 78.23(97/124) - -

T« 4% 1R LA x°=35.048, P=0.000; @ . 15 @ [X 45, 2 5
BABHTEX
2.4 MRSA #= MRSE 3 8 £ 8 AL KHK
MRSA #l MRSE % 40 pg/mL P K% 2 1 80 wg/mL
PR R R UG R, HAET 2 pg/mL 228D A
W3,

%3 MRSA #1 MRSE MHiE EH BRI E
Tab 3 Comparison of susceptibility of MRSA and MRSE to antibiotics

H@H e
U S o 0 o——
X P
® 20 pg/mL JKKEE  69.23(27/39) 6271 0012
40 pg/mlL KRG 94.87(37/39) 25.961  0.000

@
©) 80 peg/mL JKKRHEZE  100.00(39/39) 32.618  0.000
@

2 pe/mL AR 41.03(16/39) - -

T 4% 1] LU AT x°=47.441, P=0.000; D Q) .BH 5@ 1L 5L, 2%
SHAGEE L
3 itig

P BT AR AR 5 HR PN 98 00 i 32 2R R T A&
A AR 5 R SR HGE R FH PCR J Al (1
B AR 5 1 5 K, AR B BHAMEASE H SR o 30% , HoAG



55 2 49 SO, A R DROR5 0) N BB A IR A O/ 177

IR TS I 45 A8 PR H 400 1 ] 091 AP R
EA T AR A PN A W T BR AL B, 24 ACHR P 2
RESUEE 22 SR T BR AL AS B AT R0 I 1 B fi ]
DASSHR P 98 2 A 107100, ARRIR G v 4 e 20 TRk H 23y
62% , Forfri 22 PHMEER TR R 3, 5 SCikHRE — 34

SRR B 1 P B T AR 2 4, il — A R AIRAR Y
KRB BT ARWBCR RN S AT D KR
P oK Bt BEAE L, 4= 5 0 R B es R 203k IR v A
B, BT LSS 7 P 0 1 22 R B o L, 4l i O i
TANR SR R R A B AR s A =
W HPUR R A TS ST B Sk
FE, R FRIR YT £ E 24 B b 24 Bk
LS E RSN W U A I IWAN=E Sk aala
(R ARE 2, N R BSCHR a m 3 T i B R
FTBITHRIZ A 22 FRPE R S BUR R, 535k, 3k
AT TR 2 P A Sk AL AR 1 Ry 38 2 R SR IR BT
AR T A B, Sk S N AR 5 T B
TS fiRIE™,

e AR T IR R T s A S R IR R
PR Z —, HA R A0 A BB o SCIRRGEE SR
FHAS [ S, I 55 7K PR 2 A a7 B v J3E T LA
IKE 2 pg/mUM AFHIE T, L) 2 pg/mL VR AARUEH T
FE IR BT 8 R A H UL DR AR, Uy
78.23% , 5 20 wg/mL PR BE ZE XA H TR ) BUER
FH24 3 {HEEXT MRSA Il MRSE AOBURCRIY N 41.03%,
T 20 pe/mlL BEAEFZ G HH B A ABUERR o DR e o
At FH 22 S0 B S 1 P BT AR DT AR P 4R 7
Bl it , ATV SRAEAE—E LA R

PR Sk B U 28, X i A B A
Ja@ AR HAT RAFRBEVER , ARBFGE T 40 pg/mL POk
B 20T HH B R URCRN 95.16%,80 pg/ml KK %
ZHA B I RRURCR N 97.58%, T2 peg/ml A2
U BT A HH P URR 22 A G T S X
MRSA Fl MRSE,40 wg /mL 1 80 wg/mL K K552
AIURR I T 2 pe/mL 2 BRI B, 9 H S50
S o BEA I P BT PO OV B R
KB IR AR G IR P 98 A T e

PR K 75 28 R TR OR (] W (B Mk 325 e AR 410 T vk
JE HABL( Cood/ MIC)AHIENS, 1 PN BT AVE i P ImA
80 wg/mL A HRFBFHLAL SR FHUS, 1200 J3 %o K 22 B 28 o
PENKE A B Co/MIC KT 8, 328 B Ry
AR . ENIRBWL WS 2712 R H L {0 2015
AW CHL A 25 W 1 DR 1 FH 4 D U ) B 2 S
KPEEAT A TIR NS 45158 N 4525, Nl e S i
BEREIRBEN, PR R A5 T R W R R A PSR ]

RE - B R0 A 1 , S AR e R A HTIB A b o 45

R VRS POR B R A MR & 20 mg, WERIRA

PHR , 2 BRIR R P 24 25 BB R P PR 85 Rk i

AR 1 000 wg/mL, 20k 5 25 5 SO 100 i A 26

FIAW R IR AL o R i DR B 3R B AN R BB, 4 5

I DR 2R L E S Cre KT 12 pg/mLe SR HRH]

Xt B AU, H A BT ORPE R P IA

W Ry 80 wg/mlL PR %S 2R AT AR N it f6 2 25

I 5% ARG H ) A0 T EL AT B A R A L R 4

S BA B

£ b RETE W P DOR B 300 A A A 5 4

AT BA RAFRR AR, Al BB AR IR N R &

Az BT HET R R B R AEARBIN HI i1 00, A7 42

Bt — DI 25 WA 1 P e A BT R S 0 ]

RS, TR N B JS IR N R R AR S b T A

R

S

[1]  Yannuzzi N A, Patel N A, Relhan N, et al. Clinical features, antibi—
otic susceptibilities, and treatment outcomes of endophthalmitis
caused by staphylococcus epidermidis|J].Ophthalmol Retina,2018,
2(5):396

[2] Nejima R, Shimizu K, Ono T, et al. Effect of the administration peri—
od of perioperative topical levofloxacin on normal conjunctival bac—
terial flora[J].J Cataract Refract Surg, 2017,43(1):42

[3] Bucci F A Jr, Nguimfack I T, Fluet A T.Pharmacokinetics and
aqueous Humor Penetration of levofloxacin 1.5% and moxifloxacin
0.5% in patients undergoing cataract surgery[J]. Clin Ophthalmol,
2016,2(10):783

[4] Nithya V, Rathinam S, Siva Ganesa Karthikeyan R, et al. A ten year
study of prevalence, antimicrobial susceptibility pattern, and
genotypic characterization of methicillin resistant staphylococcus
aureus causing ocular infections in a tertiary eye care hospital in
South India[J]. Infect Genet Evol, 2019,69(3):203

[5] ZEfrfil, W43, A48, 45, 2016 AR [E] 12 GBS DR B b IR o
LR 5T 1) 23 R TR 25 W0 5 245 W AT S 0] P AR B R 2 e,
2018,41(9): 651

[6] Suzuki T, Yamamoto T, Torikai T, et al. Combination effect of ce—
furoxime and levofloxacin against bacteria isolated from the
healthy conjunctivalsac and endophthalmitis cases using a frac —
tional inhibitory concentration index|[J].J Ocul Pharmacol Ther,
2017, 33(1):19

[7] Chiquet C, Musson C, Aptel F, et al. Genetic and phenotypic traits of
staphylococcus epidermidis strains causing postcataract endoph —
thalmitis compared to commensal conjunctival flora [J]. Am ]
Ophthalmol, 2018, 191(7):76

[8] Kam J K, Cheng N M, Sarossy M, et al. Nasolacrimal duct screening
to mini —mizepost —cataract surgery endophthalmitis [J]. Clin Exp
Ophthalmol,2014,42(5):447

[9] Mazoteras P, Quiles M G, Martins Bispo P J, et al. Analysis of

(F#% 187 W)



552 4

RIS 4 71P4 SR L W) ~A AT N RODF T 187

restoration inhibits pancreatic tumor development[J]. Proc Natl Acad
Sci US A, 2007,104(41): 16170
[34

=

Voorhoeve P M, Le Sage C, Schrier M, et al. A genetic screen

implicates miRNA-372 and miRNA-373 as oncogenes in testicular

germ cell tumors[]]. Cell, 2006,124(6):1169

[35] Huang Q, Gumireddy K, Schrier M, et al. The microRNAs miR-373
and miR-520c¢ promote tumour invasion and metastasis[J]. Nat Cell
Biol, 2008,10(2): 202

[36] Zhang Y, Chen C, Yao Q, et al. ZIP4 upregulates the expression of
neuropilin —1, vascular endothelial growth factor, and matrix
metalloproteases in pancreatic cancer cell lines and xenografts[J].
Cancer Biol Ther, 2010, 9(3):236

[37] Fan Q P, Cai Q C, Li P F, et al.The novel ZIP4 regulation and its

(EB% 170 ®)

[10] Nese N, Martignoni G, Fletcher C D, et al. Pure epithelioid PEComas
(so —called epithelioid angiomyolipoma) of the kidney: A clinico—
pathologic study of 41 cases: detailed assessment of morphology and
risk stratification[J]. Am J Surg Pathol, 2011, 35(2): 161

[11] Konosu-Fukaya S, Nakamura Y, Fujishima F, et al. Renal epithe—
lioid angiomyolipoma with malignant features: Histological evalua—
tion and novel immunohistochemical findings[J]. Pathol Int, 2014,
64(3): 133

[12] Li W, Guo L, Bi X, et al. Immunohistochemistry of p53 and Ki-67
and p53 mutation analysis in renal epithelioid angiomyolipomalJ].
Int J Clin Exp Pathol, 2015, 8(8): 9446

[13] Ooi S M, Vivian J B, Cohen R J. The use of the Ki-67 marker in the
pathological diagnosis of the epithelioid variant of renal angiomy —
olipomalJ]. Int Urol Nephrol, 2009, 41(3): 559

[14] Guo B, Song H, Yue J, et al. Malignant renal epithelioid angiomy—
olipoma: A case report and review of the literature[J]. Oncol Lett,
2016, 11(1): 95

[15] Espinosa M, Roldan—Romero J M, Duran 1, et al. Advanced sporadic
renal epithelioid angiomyolipoma: case report of an extraordinary

response to sirolimus linked to TSC2 mutation [J]. BMC Cancer,

(EB% 177 R)

intraocular lens biofilms and fluids after long—term uncomplicated
cataract surgery|[J].Am J Ophthalmol,2016,169(9):46

[10] Kam J K, Buck D, Dawkins R, et al. Survey of prophylactic
intracameral antibiotic use in cataract surgery in an Australian
context[J].Clin Exp Ophthalmol,2014.42 (4):398

[11] 2 e, SEARAE. FRBEARFHE AR50 IR 259 B R AL .
Il R4 LTI 25,2018, 1(11): 120

[12] Relhan N, Albini T A, Pathengay A, et al. Endophthalmitis caused
by gram—positive organisms withreduced vancomycin susceptibility:
literature review and options for treatment|J]. Br J Ophthalmol,2016,
100(4):446

[13] FHCoXy, B A8, JA T P 368 Stk ) 1 Y B S RS TR Y
S B R T AR R B e 2% 7K.2017.27 (6 ):

role in ovarian cancer|J]. Oncotarget, 2017,8(52): 90090

[38] Li M, Zhang Y Q, Bharadwaj U, et al. Down-regulation of ZIP4 by
RNA interference inhibits pancreatic cancer growth and increases
the survival of nude mice with pancreatic cancer xenografts[J]. Clin
Cancer Res ,2009, 15(19): 5993

[39] Bartis D, Mise N, Mahida R Y, et al.Epithelial -mesenchymal
transition in lung development and disease: does it exist and is it
important|[J]. Thorax, 2014, 69(8): 760

[40] Biliran H, Wang Y, Banerjee X, et al. Overexpression of cyclin D1
promotes tumor cell growth and confers resistance to cisplatin —
mediated apoptosis in an elastase —myc transgene —expressing
pancreatic tumor cell line[J]. Clin Cancer Res, 2005,11(16): 6075

(2019-03-03 Wi )

S S S O PO O O S

2018, 18(1): 561

[16] Shitara K, Yatabe Y, Mizota A, et al. Dramatic tumor response to
everolimus for malignant epithelioid angiomyolipomal[J]. Jpn J Clin
Oncol, 2011, 41(6): 814-816

[17] BT, 2808, TR, S5 W L RORE Il AV LR I9Re 1412
). P ENEAE A, 2013, 23(3): 207

[18] Brimo F, Robinson B, Guo C, et al. Renal epithelioid angiomyolipoma
with atypia: aseries of 40 cases with emphasis on clinicopathologic prog—
nosticindicators of malignancy|J]. Am J Surg Pathol, 2010, 34(5): 715

[19] Zhan R, Li Y Q, Chen C Y, et al. Primary kidney malignant epithe—
lioid angiomyolipoma: Two cases report and review of literature|J].
Medicine (Baltimore), 2018, 97(32): e11805

[20] Wen J, Li H Z, Ji Z G, et al. Renal epithelioid angiomyolipoma
without obvious local progress in 10 years: a case report and
literature review[J]. Ir ] Med Sci, 2011, 180(2): 557

[21] Aydin H, Magi—Galluzzi C, Lane B R, et al. Renal angiomyolipoma:
clinicopathologic study of 194 cases with emphasis on the epithe—
lioid histology and tuberous sclerosis association|[J]. Am J Surg
Pathol, 2009, 33(2): 289

(2019-09-26 Wi )

e S e S o e S i o S e s e ST O

1349

[14] Chen P Q, Han X M, Zhu Y N, et al. Comparison of theanti—inflam—
matory effects of fluorometholone 0.1% combined with levofloxacin
0.5% and tobramycin/dexamethasone eye drops after cataract
surgery|J].Int J Ophthalmol, 2016 ,9(11):1619

[15] 53" A Y IEBUIA2459 Be FCIE PRI TIRPA ). i B B T 24
PEM 5 5041,2014,14(8):683

[16] Asencio M A, Huertas M,Carranza R,et al.Impact of changes in
anti—biotic prophylaxis on postoperative endophthalmitis in a Span—
ish hospital[J].Ophthalmic Epidemiol, 2014,21(1):45

(17] CHUR GG R L - S IS OME T T ARZE. BT 25 RN
BRI M ] At AR Ak, 2015:8-9

(2019-10-15 W)



