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Changes in conjunctival sac microbiota before and after endoscopic dacryocystorhinostomy

ZHU Jiang, LIU Taixiang, JIANG Bing
Department of Ophthalmology, Affiliated Hospital Of Zunyi Medical University, Zunyi 563000, Guizhou, China

Abstract: Objective This study aimed to characterise the temporal changes in the conjunctival sac microbiota of both the operated
and contralateral eyes following endoscopic dacryocystorhinostomy ( EN-DCR) , and to provide microbiological evidence to optimise
the timing of subsequent intraocular procedures. Methods This study included 16 patients (32 eyes) who underwent EN-DCR at
our institution. Bilateral conjunctival sac swabs were collected from each patient and processed for conventional bacterial culture. In
addition, 16S rRNA gene sequencing was conducted on samples obtained from three randomly selected patients. Results In the
operated eyes, the rate of positive bacterial cultures declined significantly from 10/16 (62.5%) preoperatively to 2/16 (12.5%) on
postoperative day 2 ( P=0.001). The number of bacterial species decreased from 34 preoperatively to 20 on postoperative day 1 and
to 2 on day 2, and remained sterile throughout the subsequent follow-up period. 16S rRNA gene sequencing revealed significant
temporal changes in alpha diversity, as measured by the Pielou index ( P=0.031) , while B diversity remained statistically unchanged
over time. Conclusions EN-DCR leads to a marked reduction in the bacterial evenness within the conjunctival sac of the operated
eye, with negligible effect on the contralateral eye. The postoperative decrease in microbial load may mitigate the risk of infection
and provides microbiological evidence to guide the timing of subsequent intraocular procedures.
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Il PR 5% e, 5 7H 457 BH € ( nasolacrimal duct FAREABRET A, W e S FEBA R SR R EAR
obstruction, NLDO) /& 1HWKHE I R G H WA BR 2 JaItRHEN . I, BB NLDO 1Y H 2 W 7R3 32 R
— HEHEN R B RS BRI H N & WFARFTHETIRYT LA AR 5 A Az IR P 48 i XU
RN FEOE SRS E K K X —W ARG R B2 2 (H R IR R
BETETHWHE N RS DI REREIR G B0 T, 4T N IR S, NLDO FARIGYT JE ff ik af Li#EAT ~ — 20 F

W45 H #A . 2024-09-03
E &R/ 8 U2 pd X BHE R0 B [T RS #1552 (202114 5 )
BIE1EH 7115, E-mail.jiangbing3535@ 163.com



IR H B 2245 2026 4F 1 A 45 40 4% 45 1 4]

<14 - Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.40, No.1, 2026

ARIGIT W ARTE WG RAE R

NLDO FARIAYT i 25 540 TR R 1 W AL 1] 1) 52
M PRI & 22 TR RY , 1E 5 HR 28 R0 32 JRR YL R 1Y) o A 22
A7 ERE AN e M A RN AR 2
PR ZE M R O E WA AT T
WF5E, B HFf X T < B A" R HED T4 — &
SCUT YRR T 8 R B TR TH A S ) A R
( dacryocystorhinostomy , DCR) J&5 JLJ& K & 1E % .
SR, A PR A 97 25 R 1 7, DCR AR5 AR R 45
ISR PN A TR = 85 R BT A 22 R M T R I ) Y R
Wi, HAR A AR B W BT Sk e I A R T — 2
1158 o N L [T 1 P S s e N = i e 7
X5 g N 4R T TH 38 5 W) & R (endoscopic dacryo-
cystorhinostomy, EN-DCR ) f8 3 45 i 4 T #f 4 7 X
FE TEAL SR T 35 57 0 JE A b il DA s o o 0 4
AR X HIE T AR AR RS 45 5 T i AT %
SEMRAE i — L AT IH R AR ) R G 32 R 2
FEE S BRTRE o0 A R I LA B R I 45 RS 38 R R I 1 i
s J ISR, DASDY B A 55 22 4T IR 7R B8 3 T i 1Y)
(] oy IR 1), & e A A B 3R 9 I D, Bk e B
(LN

| ARSI

1.1 IR E

PEHL 2021 4F 1 H 1 HE 2022 29 A 1 HAT
EN-DCR &3 16 (32 HR) , 55 2 il (4 BR) . %&
14 i (28 HR) , T Xt BEHR 21 o [] — £ 5 ) B fREHR
ZIRFAERE (40.63£5.51) %,

IRAFRUE . AT A R TH 58 %8, HATEN-DCR
FARIEH

HEBR bR AE . D778 7T S SR R Y HR B I 7
oy R P (AN HRAE R I 9AE AR I B 5 T RE
St ANRESE THBRRAE) | TH A R (anTH B
THAENIRE ) ; @A HR S0 M s sk F AR 58, e K
250 S5 s @F ARAT R e 2 B b E R
W B2 ) 5 (DB R HAW AL A SR Gk, LA
KGR IH /NG TH A sl 5 TH 4 e 78 ol B 2E 7
B THEBOGBEE T ARG

EN S eI U NI T (o LG i R
(KLLY-2021-183) , 31 (B /R FL 5 5 ) R, £
P12 IRBE RS WFFETT R AT 1) A% FR S 1 B Ok
TLRE LA AT H 0 I B R R
12 FHik
1.2.1 BTk

RERS ] S AR 1 d IR ARG 3427 d, 3

8 I, B A AT G, TIHRIT =08
A8 HUAT RS P i, FH I TR AT 28 B e R T B % D
TR R A A | X B e A O AN 42 fiph 435 A 300 %% %
W B A skE B i Gy, BB B 7 1 A 3« AR HIR 5 fade )
IREEMEE S i H /b ik | BT E R —IRE,
AR A — 7 B2 A2 58 B, BT A iR 3 R e SR 1
PrA R, BEMLZEH 3 ) 28 35 SR AT M AR S5 % 2k
3 d REARTEST 16S rRNA JERIN R, Bt 1 19 ] 1
il B AR B0, an s IR GLIE R B AR A
T 0 57 RIS LR R A 5 EORE i A (R g
M5 240 A7 2 R A B4 R IR (2019) ) 1 g skt
Bt A SR R 25, A BOR B3k A ok 7% 34 Hy [)
—A7 BE I 58
122 MEAREK

o PEA T — PR TR 35 5 AR AR 28R 4R 5 37 R4
T IMBAGET IR, 7E 33 C ~37 CHEMEE SR 48 h 5
SR AE A TR 2R S e FE HOR X R TR, W
BLHEAT 16S rRNA W7 YRR A UM J5 70 T o ik
B r RVORAE 22 -80 C H 2400, WIJF 43 Bt i At M
BN A AR e A A R 7 58 1L
1.2.3  16SrRNA il [ i i

R 75 e Ak = Y SR AL 5 % ( cetyltrimethyl-
ammonium bromide, CTAB) #1474z 9 41 2o i 4
W R ( deoxyribonucleic acid, DNA) (42 8¢, fif
BRAA LY 1 =Y e aife foe . AR
Illumina ( KapaBiosciences, Woburn, MA , 35 [® ) [t
FF 7 13 Agilent 2100 A= 8) 70 HHY ( Agilent, 5
B HATIEAL . A A% 4 L ALIT SO (Index 7
SRR EA ) e B i, TR A AL BN G L
T 5 ff ] NovaSeq 6000 Il 7447 2x250 bp 11
XUl
1.2.4 A5

BT HRME MY 8+ 77 %) A8 K (amplicon
sequence variant, ASV) FIXf N EER R o £
FEMERT B 2RS0T, o ZREM TR TIRAh SR —
FEA NI A YRR 0 8 BRI S . AR
A Shannon #§ %, Chaol 5§ % . Simpson 5 %% #
Pielou e 5] BEF8 B AT IF A . Shannon $ £ &
PERE SRR S B (BB R s A I 25 P B A 2
Chaol F8EUAh 5505 76 W Fh BB, S Wy 3 1
Simpson $§ FCH I UL 518 & BT o LA IR R R
DL & 7 LR ; Pielou e $5 50U ML A3 50 1
(DB R UL A Y 5 B R T TG A



IR KA EE SR AR 2441 2026 45 1 A 4 40 4% 45 1 1]

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.40, No.1, 2026 <15 -

[V REAS 0] TR E LS AL 1) 22 SRR . ASBIFFE R 32 A A
/M7 ( Principal Coordinates Analysis, PCoA) Xf B £
FEPESE RPEAT AT P4L . PCoA TDKE ZANEEATE £ 4
PR A P R L & bR R JBRFEAR Z
) T RE ZH R AR L B 22 Sk AF SR 4l ASV
FRAE 7 51, K SILVA %4 & ( Release 138, ht-
tps://www. arb-silva. de/documentation/release138/)
AT NT-16S 8, Ik T R RGOS AT &)
PRI B2 Ry itk — 2D AR AR R 5 %00 BRHR 22 1] 22
S R3S BT, (07 T2 40 1 2 e 3000
(linear discriminant analysis effect size, LEfSe) #£17
AP S 0T S B4 A8 i A AT Ay =X
B — it Z I (cladogram) | FH T E/R £ 5%
BN RGEKERR, BT R4 2k
BT, NN ZBAMRIRERTT N H B B ACE 18
PO FR BRI — 4 b 5 4, B R R R
2 P51 /AT fE (linear discriminant analysis, LDA)
R I RE TR ; — o LDA HRRIE TR B
F 25 HRFN LDA JME, SO 3 28 BRI R 2H [\] 22
S TTMRRN 1 ( effect size) .
1.3 SitEsbE

i SPSS 22.0 Geit#kft, TR n( %) 3=
IR AR A T3S 77 BH R 32 1Y 22 B A) A L R
A Cochran's Q #:56 . o Z2FEVEFEECR AN K &
S 7 22 53 W i3k — 20 A B0 A 2 AR R R X R IR
FEARTT | REARTGESE 3 RIL 4 DEFES o 2
Ak, B £ FE M il id weighted UniFrac .
unweighted UniFrac, Bray-Curtis #1 Jaccard 4 #f
AR H & 2 50 U7 2 3 1 ( permutational
multivariate analysis of variance, PERMANOVA ) £
kAT Ar Mo TEW R TR R B OB B E N
0.7 ,LEfSe/#1 i) LDA score TR {HIXE N 4,27
AT Ge 27 8 SCRAR 25 P A fel 2 0 310 Wi
e, KK «=0.05,

2 # R

21 —MBAFEEFER
SRR VA B e S T S < N [T NI
SERESETARE IS GO0, FERE VT W) B R
RABFER AR TE , R X TCIR Y IE 4, AR R BB
HHAARATW 34 MEREHE 2 RTHEE 2 4,
Cochran’s Q 56 2 /v = A~ B 18] 550 49 41 1 BH P 2R
S HEAGH % E X (Q=14.25,P=0.001), Fd

PER M R AT 10716 BR (62.50%) F 2= AR5 56
2 K2/16 IR(12.50% ) 2 80 & & TN, R
3 RETA AR A0 0 35 SR 45 R 8 Bk IR R R
S SERE I EI R TS SER VN
2.2 16S rRNA EFENFER

3 5 R A A R R ) IR & i 4 X R AR 22
16SrRNA FEHM ¥ J5 , 7= 4 T 1 597 960 2% J5 i P
G, it bAoA A 0 o ] PR
AL uE R B 5 PR B T 1 471 018 %)% 51, °F-
BIRAFEA N 61 292 579, S ARME AT 51 H
29 700 4%, Fe = FEA TSN 76 438 2%
221 HRRERETEA Y 2

JESHRE L5 R R 3 B F S FEAR ) Shan-
non $8%44 .Chaol 5% . Simpson 1§ 54 F1 Pieloue 45 %X
ZMZEFBTGIFE (R ) . MR T 250
e (K 1) 75, Shannon 8 2 19 B[R] 32 5%
(F_time=1.713,P=0.255) 4H[a] 3500 ( F_group =
0.202,P=0.677) KB} ] 5 20 [8] 58 540 ( F_interac-
tion=1.748,P=0.250) ¥ L4t i12# 5 X ; Chaol 5%
B R] R0 (F_time=0.624, P=0.613) 2H [A] =44
W (F_group=0.003,P=0.962) X% 32 5% ( F_inter-
action=0.311,P=0.817) ¥JIL G5 11247 X ; Simpson
FEBC MR F8%00 (F_time = 1.097, P=0.388) .41
] 32248 ( F_group=0.111,P=0.756) } 32 5.3
( F_interaction=1.330, P =0.311) ¥ L5 i 5 X,
Pielou 8 % 19 I 18] £ 44 0% ( F_time = 4.143,P =
0.031) HA G242 S0, 327 BRRE 3 ) M A6 A [ B
) A7 7E 3 A8 Ak, T 4 1) 32 %00 (F _ group =
0.885,P=0.400) } 28 HAL ) ( F_interaction = 2.889,
P=0.079) TGt E L, BT 4 FiERiHAE AKX
B B ZREMEHTES R (K 2) SR, ARHR 5 X FEHR [
PR 2 BN BE o A 22 R RSt L (& T
Bray-curtis i, P =0.238, R’ =0.049; % T Jaccard
B, P=0.131,R*=0.052; & T weighted UniFrac
B ,P=0.467,R*=0.019; 5T unweighted UniFrac [
B P=0.387,R*=0.024) ,

F1 BEWN o ZRHELER

Table 1 Alpha diversity comparison results
of the patient microbiota
ity H HHE P
Shannon ¥§%§ 5.595 2 0.06
Chaol 1545 1.005 2 0.61
Simpson 5% 3.785 2 0.15
Pieloue 5%k 4.235 2 0.12




- 16 -

IR KA SRR AR 24 2026 4 1 H 45 40 45 55 1 39

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.40, No.1, 2026

A 650

P=0.677
6.00

Shannon$& %

5.00

2 .
A a)/d

a

pielou ef&?

2
Asfa)/d
1

B 98
96 |
&
£ o4l
E
= 92
90|
88 |-
D
300
&
= L
w250
Q__é»
2000
g 200
i
150}

SE AR MR o PR L

e
3

1 2 3 4
s f)/d

2 3
A fal/d

A ;Shannon $8%%; B:Simpson $§%%; C:Pielou e §%; D:Chaol 54K

Figure 1

Temporal trends of adiversity in the operated and contralateral eyes

A; Shannon index; B: Simpson index; C: Pielou e index; D: Chaol index

PCoA plot

PCoA2(18.78%)
o
o n

|
o
9

0.5
PCoA1(29.5%)
C PCoA plot

1.0

PCoA2(11.7%)

[=] LYS_ control
[»| LYS operation
[*] WZY_control
[»] WZY _operation
[=| Yq_control

*| Yq_operation

*| LYS_control

*| LYS operation
(] WZY_control
'=| WZY operation
[*] Yq_control

[=] Yq operation

PCoA1(12.6%)

2 BAERHR 5 X IR IR IR G TR 7 () PCoA 43HT
A ;weighted UniFrac 52 /A3 ; B.unweighted UniFrac /A 3(; C.Bray-curtis BiE /30 ; D:Jaccard Hi /A
Figure 2 Principal coordinates analysis (PCoA) of eyelid microbiota in operated and contralateral eyes

A:. Weighted UniFrac distance metric; B: Unweighted UniFrac distance metric; C. Bray-Curtis distance

D. Jaccard distance metric

B

PCoA2(9.66%)

PCoA plot

0.50

0.25

-0.25

-0.50

-0.75

1.0

PCoA2(8.07%)
o
o W

|
o
n

|
—_
S

*| LYS_control
LYS operation

le| WZY _control
|| WZY_operation
[¢]

[

Yq_control
Yq_operation
-1.0 -05 0 0.5
PCoA1(14.48%)
PCoA plot
+| LYS_control
E LYS_operation
WZY _control
E WZY _operation
+| Yq_control
+| Yq_operation
-1 0 1
PCoA1(10.23%)

metric ;



IR KA H LR AR 2241 2026 45 1 H 55 40 45 27 134

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.40, No.1, 2026

<17 «

2.2.2 SRR ETEY AR
X R TR R, BT R B 3 ) R

YA MR AN BRARAE ARG SRS 3 RPN B 51
WRFAT B 26 1 A5 25 17,49 4120 119 4
F 199 ANEL 470 A8 713 AR, LU AU E K
SP0F AR ZH SRR X SR RE R AT 4R R R (3 2,

K3)  ARIRA HU*HXHLEEEFEHEKJE A G 8
( Escherichia-Shigella) (8.71% ) , Fo¥k N A3 2510 B
WAT B & ( Muribaculaceae _unclassified ) (8.1% ) ]
w2 [CHE & ( Akkermansia) (3. 9%) | 5% Bk & )@
(Streptococcus) (3.88% ) FIHUFT & J& ( Bacteroides)
(2.42%) s AR Je X =F B fems 9 & R ZLAT IR R ( Lati-
lactobacillus) (7.04%) , Ho IR Jp K 43 25 1) 22 T2 1
( Proteobacteria_unclassified ) (5.12% ) | ¥4 % 5 50 iy

W J& ( Sphingomonas ) (5. 86%) . A B T & )&
( Bifidobacterium) (3.91%) #1#LFF & J& ( Bacte-
roides) (3.22%) , i RERRAHIAR XS 3 B fe = 14 )@ o
FUAT T8 ( Latilactobacillus) (12.8%) , Hoyk hy 57
[CT# & ( Escherichia-Shigella) (10.23%) . K432 1)
FUIRFT B8 ( Muribaculaceae _unclassified ) (6.06%) .
KT % & ( Bacteroides) (4.23%) F1 XL FT # &
( Bifidobacterium) (3.89% ) ; A J5 A%} 3 i # =5 ) I
Bl g 2 [ (Akkermansia) (10.16%) , Hk R
BN KR ( Escherichia-Shigella) (8.67% ) \ K52
19 B R AT B 8 ( Muribaculaceae _ unclassified )
(8.16%) AU #F 1 J& ( Bifidobacterium) (5.22%)
FIERIRAT & J& ( Corynebacterium) (3.98%)

2 AR RRHRTE IR K1 B B R AR X 3 B
Table 2 Relative abundance of bacterial genera in the operated and contralateral eyes
AHR Xt RRIR
iR ﬁtﬁ/u% 57];5% W ﬁﬂt(tﬁ/u% .57155%
R & ( Escherichia-Shigella) 8.71 6.11 HFFHE (Latilactobacillus) 12.80 0.04
FUIRFT 8 ( Muribaculaceae_unclassified ) 8.10 4.07 K& ( Escherichia-Shigella) 10.23 8.67
B 55 5 [ i ( Akkermansia ) 3.90 0.68 FUIRFT & ( Muribaculaceae_unclassified ) 6.06 8.16
HEER A & ( Streptococcus) 3.88 2.52 KT JE ( Bacteroides) 4.23 0.85
KT JE ( Bacteroides) 2.42 3.22 WU FTH & ( Bifidobacterium) 3.89 5.22
RUEFF I8 ( Bifidobacterium) 1.46 3.91 PR B ( Sphingomonas) 2.91 0.65
BEARFF 1 )& ( Corynebacterium) 1.20 1.11 KR ( Proteobacteria_unclassified ) 2.53 2.78
KAy ( Proteobacteria_unclassified ) 0.39 5.12 B 57 5 B IR ( Akkermansia ) 2.44 10.16
R BN 8 ( Sphingomonas) 0.31 5.86 BEARFF )& ( Corynebacterium) 1.62 3.98
AN & ( Latilactobacillus) 0.01 7.04 BFEERTA B ( Streptococcus) 1.56 1.95
JE K

100

80

T

60

T

(=)
voconwol « NN HE @ 0 1 1D

Yq control 3 NN IV &

HAXSEBE/%

40

20

voconrol 2 [NEENNEHEE W0 1 1IN

Yqcontrol 1 [T (]
LYS control 1 [N

Y operation 4 NN 0 I N

YS operation 3 |§
YS operation 2

|I_Ill‘
B
N
g
]
5]
3
»n
>~
=

Y operation 1 | NN

wzY contro 4 [l FV N

TERIT1_KS H&
M:“T Ji 74
Ivﬁhd
ERUAT I

= f'r»!*’frﬁﬂhﬁ

LRI

u RURECH R

N

= L

- m%»m’&mﬂ _NK4A13641
HIER R

z

WZY contro 3 IS I N

WZY contro 2 --
WZY contro | NN DI

ZY operation 4 NN

tZY operation 3

12X operation 2 NN
tZY operation 1 - __.

K3 SEEARTER K LR B AT R

Figure 3 Genus-level relative abundance of microbiota in individual samples



- 18 -

IR H B 2245 2026 4F 1 A 45 40 4% 45 1 4]

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.40, No.1, 2026

25 R TR A b S 0 o B
LEfSe 4325 R (15 4.5 ) s AHRFIXT HEHR
e AR AL B A S it 24 22 S Rl 46 3 4
M9 AH I8 AFH19 ANME, FARUA 33 AMEH
RE, RTHRAEA 43 MR, TARAMH R F
A JEBER ] (Firmicutes) AT 49 ( Bacilli) |\ FLFTF
i B (Lactobacillales) . FLFT#Fl ( Lactobacillaceae) |

223

Cladogram

w— f 2
=R

9

Y

7pd ||
A | wEW
770 T S

% [}

& s

T\
i W

\\Q
‘ A9
49;
d

B i H (Oscillospirales ) 5% Bk [ £} ( Streptococ-
caceae) JRFT I B} ( Fusobacteriaceae ) | M\ 76 B i 7
#}( Comamonadaceae ) ; X FEZH LA A 2 A . 1)
& R & ( Serratia) ARJE T H ( Rhizobiales) V08
[CH S3.MAC.008 ( Serratia-sp-s3-mac-008 ) I #T B
(Muribaculum) HJ% %l ( Rhizobiaceae ) | RIIFT 5 J&

( Parabacteroides) .,

=
- b
=
=
=
=
=
=
=
. koo WP FI
= g 0319 6G20 Ji§ KA
=) 0319_6G20 FF__A5r2%
- 976G20 |
= KR4
=
=
=
=
- =
=
=
=
=
=
. =
= 3
=l T
= VL
= 2R
= ZRIE L
= 9 M ET F
= S
¥
~ =
=
D R4 =
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

Kl 4 HFEANRE A#ER LEfSe #6433 B (LDA=4) (AR 3IFoRTT B BHRUE KT )

Figure 4 LEfSe cladogram of meibomian gland microbiota across samples( LDA =4)

g_ PRAEZFHIAT IR

s o RS AT A
£ AT RRL
g BRHE

g HEARR

s_ BLIRRIR__RDK
s P H

s_ FURTIR_AR5%

s SUFFHIR_ A

o TR

s KPS TR S RN
SRR

g_
s_ RGURIIE__ AR
s_ JUFRIR *H%Emﬁ%ﬂ%

HAb A

g 7
s_ HAbZEALAT %ﬂﬁr )

£ BEBRARIARL_ A3
s_ RHUFFIE AR5k
£ HURAR

s REF AR
s_ IR S3_MAC_008 tk

[ =)
o_HUEEH I R
g DEKER I

[ oyt . AR

HER AL
£ ARFFHR
£ R PR

s_ RAFRIIR_ RoM%
g HRATIAR

g HERRTA)R

£ A4 ERuRE

WK ICHR
SRR S DA

o 0319 6G20 H

£ 0319_6G20 B} R4k
g 0319_6G20 J&__ A4k
g F/KIHFFHR

p_ FETIAT]

s_ FOKIEFFRE_ AR5
s_ 0319 6G20 Jg__ A4y
o FRRTEH
A

f E’%Eﬁmﬂyﬁﬂ

-
N

-
(N

o_ #F
£ BFFERE

-4 )

(=]

.
2 4

LDA SCORE(log 10)

& 5

AR5 % RE AR AR G B R ) LEfSe 455 (LDA=4)

Figure 5 LEfSe analysis of meibomian gland microbiota between operated and contralateral eyes (LDA=4)



IR KA EE SR AR 2441 2026 45 1 A 4 40 4% 45 1 1]

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.40, No.1, 2026 - 19 -

AHITFEIE i — A R 1 57 I 16S tRNA I 745
AR, R Gt TH8PETH R R B # 7E EN-DCR Ji5 % 1]
WZERERETA R 1) 28 Ak, DFFR S5 SRR, THIE FRE AR
Jei , AN AR AR I = B O 5 B (L5 4 A S B P DR
FE 5 R HRIR B R AETE AR BT -5 AR5 2B K 47 B
AT 38 T AR X6 AN 245 S T 1) 52 i A PR

— A SR R R, R AR IR AR T 62.50%
MIREAS SR TR RN, AR JS S 1 R B3R R
23 RERARKIAE, 16S rRNA Ml ¥ i —2F
a7 1 THIE PR AR AR IR Z UG, YRR
B T N N O N TR 7/ = s ol AV < B
( Escherichia-Shigella) , /N J5 FL #T & J& ( Latilactoba-
cillus ) AT = B2 3G I, SR W TH W& 51 U P Rk &2 AT
RE XT38 B4 T30 R 15 7 A 2 0, I Ah, Hiraoka %51
R H AR B N IHRE W) & 0 R AR S 45 5
TR B AT — M a8 35 57 5 KRB, 7E T R AT A
42.0% WAL AS R U B 240 B A K, TR IS 4 A
R TR 26.0% K6t BAIHL AR HT Y 20 >0k
DREIRIG I 9 A, S5 G5 B3 o 1 T RE & A2 21 4R
I PR AR OE RO S A5 A N A Y (b
WE5E S AT R I 25 R TR A 170 B P 8 A0
ot R AR W RN, IR SR T A B
AT e 5 B0 T B A KA AR R | 1 TH 3 P
ASE WK VRIS | DI fig , A7 Bl T 45 548 TR B 1Y 1E
WAL BT A ST IA N R R TH 4 2
BEEATNIR T AR ZE T HIE FE T A S
(1), DAREAPRTH 108 BH 28 8 35 A S B P IR P 18 RS

o ZFEVERCBE T A0 BRI A R R
i A FEA N ER AR SRS EH L5 br, AR
1, Pielou 48 %5 Fifi B[] A8 fb 522 i F k22 % (P =
0.031) , £/ TH I8 P38 A J5 T A 14 35 5) BE v e bl AR
Jaital AR L, XTI g5 TH 1A Pl R S TH IR | Y ae
PRI A G, ARIFIHI R s A S05 bR T IHR
Tiir P BN BE A B AR, NIRRT R RE Y342
B, #RIM1, Shannon $5§%% . Simpson $8 %Il Chao +5 %%
AT SR Z 5 IG 245 L, FHIHE FE
AT MR AR, RV
WIS A FEAL, AR R A T R e e g . X Ui ]
THIE TR0 i Yy IS B AL 3 BRI T S i 2 T 1Y
Bt AR MEIR R 50 s A ) AR T, X IRAR Y o
ZRPEEARRT SRR RN B 2R

B ZAEE TIPS A [RIAE A () o A 25 4 11
25, AT i 5T Bray-Curtis | Jaccard , weigh-

ted UniFrac F1 unweighted UniFrac #2511 PCoA 43
BT, X AR HIR 5 5%6F HR MR 78 AR i A S5 B8 R 45 4 19 22 1k
HATVEAL . S5 R BIR, TCIR R AR IR 2 X FRIHR | TR
MAEMEARTT GARF YRR B E 25, K5
72 NTHRIRTE o ZHEPER B 2060 T e e it —
AR RN TH T8 P38 AR T fat HIR P TR B 25 R A
WEF X —Z5 R R B FARA L R Gk
PRI 22 B A A AL o) 0 X6 0 ke HIR 7 7 A A 25
iy, A2 TH SRR B R TE WA YU E RIRIT L,
X AT RE XS TR A 43 A 1 B2, AR SR 7E LR IR
FRLE R B0 AE 2R UR Az BEER 7K gk 45 R 5%
Owiji ' " TERFHA FE &S MHHPAER 3 d,
JRFR IR 1A M Eshraghi %7 R FAAR S 4 & i
PER S d JREfaSiR 10 d MAZ SR, & e
Y IEH AR T A — 2, AR O0 T, JoRE A iy
25 S 50 TR A B ) () A8 b TR A TH A 5 [ R S 2
e E TSR 8RS A R AT S8, o e ot
S A B[] (5 FHT A= 2R T 12 400 1) 45 B 20 T 4
FT 23 S PR REIE & A B B[], 30 T 18 ik
TR0 ol FH 38088 T 3550 ol 245 R 4 PR X s PR v i 259
BTN 245 P 2 B0, e 2 B0 IR v I R A AT
BN MRS EUR T RE T — R
fRHS S AE TR GE VA A RS T
YA R A STEREARTAREROER Y L AT A
TEA AN SRR ABF 5T I A BH ZE A9 TH 5 | 3 &
B8 P98 5, 38 A TH RO S8 A DA 1) ke, (A 5 i 4
FREIE R AL, T TH A 7 w5 s 2R
I RLFLAJ AR e P A TR e 4 0 DL R
UM 2K 1 ZRIEPUR A TGF-B2 45 90 il 2 4E A
T XS R TR BB bR SR BB, A R
o VT S B N AR HE 45 11 A A, i — 20 R 45 g
BETRRER P-4

/R RSy e TN eI ol L NGRS PO ES
FE S 1 5 AN @ 3 R BB TR R A T I Bl
o2 QTR FLAT IR SUE AT TR, 1 76 R AR e s 35 T
PR IE IR FE R W BRI 58 I & B, IR SR T DA
B2 PR R QR AT TR L N IR AT T R R 2 K T
DUAREATERE , 24 ok R 2 20 T B 30% ~70% 27
DA DN A2 kg 2 R A T A 2 B S R
B AR R AR RSP R AR T = B v 4 R 4
RFFFE AT B 52 AL BIRE R, miEAE
K AL G35 37 77 15 X TH 1 BH 2 8 B R IR R AR 1 TR
FEOF ST B & B, 5 =% [G BH M K R o 4 A A Y
62.0% , Hrfr, KB 6 51 1t B 14 70 20 R AT T 5
B R R AE IR TR | oo HE 35K TR 453 B (0 R A K AT, o 22



IR H B 2245 2026 4F 1 A 45 40 4% 45 1 4]

- 20 - Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.40, No.1, 2026

[CHIMEAFF I 5 23.9% , 5 i UL 1 55 == [C B A R
TR IMATE D . AR 16S rRNA T 25 5 AR
AT R AR, AR TG i A R O O o A L
i, X AT RE STHW A ARG . ARJE , X BB Y
JE B R, TR LA R S5 5 2R R =R RS , 12
TN THE S | LI BE AR PR 52 % Jmy 350 T A T RN 35005 AT VS
FRIVEZAER A ARG H 5318 A 200 v 3 I
WEAA R HHE AR, AR B e 3
) &5 ML i A R R R 465 SR O AN T, I 2 AR
IAHT B A {5 B2e T2 0 B, AT 4 1 UL 21| 245
JIB A 2 A ) O TR R, S T B U E WU R E I 2R
A EEHAT T — 2P S gk — 20 METH & 5 [ AT
S5 R P AR AL 52

AW FEAAE—E R BR A, OWF 58 A B REA 1
/N, 16S tRNA M FALAN A 3 il 3, AT RERR ] 1
Giilakne, QWL EMIEE, SU¥AS T AR 7 d
TR, KRB S ARG B K AL, @ mA
AW HERR T BT A R R AR, (R T
KA FH 2 S AT ] REXT B B B A Ve i, RO
W R P R AR i BB TR, i — R R
TH T8 P8 AR 5 B PR R I I S

2 b RTAR  TH T P AR 5 AR AT AR IR 235 M
RO SR M (X B 2 RE R A/, X R
AR AR R AR MR E— 2P BRI R ERVE A, kg
KIRAAUA S TH 28 5 093697 S 400 WL, o R
Ji IR FARBIHLA BE L UL A MHMER S5 K3

SR

[1] Garg P, Roy A, Sharma S. Endophthalmitis after cataract
surgery : epidemiology, risk factors, and evidence on pro-
tection[ J]. Curr Opin Ophthalmol, 2017, 28(1): 67-72.
doi; 10.1097/ICU.0000000000000326

[2] Eshraghi B, Abdi P, Akbari M, et al. Microbiologic
spectrum of acute and chronic dacryocystitis [ J]. Int J
Ophthalmol, 2014, 7(5) . 864-867. doi; 10.3980/j.issn.
2222-3959.2014.05.23

[ 3] Hiraoka T, Hoshi S, Tasaki K, et al. Assessment of con-

[

junctival flora in eyes with lacrimal passage obstruction
before and after successful dacryoendoscopic recanalisation
[J]. Br J Ophthalmol, 2021, 105(7) : 909-913. doi: 10.
1136/bjophthalmol-2020-316264

[4] Owji N, Zareifard A. Bacterial flora of the conjunctiva

[

one year after dacryocystorhinostomy[ J]. Middle East Afr
J Ophthalmol, 2018, 25(1) : 35-39. doi: 10.4103/meajo.
MEAJO_225_17

[5] Eshraghi B, Masoomian B, Izadi A, et al. Conjunctival

(-

bacterial flora in nasolacrimal duct obstruction and its

changes after successful dacryocystorhinostomy surgery
[J]. Ophthalmic Plast Reconstr Surg, 2014, 30(1) . 44-
46. doi:10.1097/10P.0000000000000006
[6] Owji N, Khalili MR. Normalization of conjunctival flora
after dacryocystorhinostomy[ J]. Ophthalmic Plast Recon-
str Surg, 2009, 25 (2). 136-138. doi: 10. 1097/10P.
0b013e31819a4255
[7] Eshraghi B, Alemzadeh SA, Abedinifar Z. Conjunctival
bacterial flora in fellow eyes of patients with unilateral na-
solacrimal duct obstruction and its changes after successful
dacryocystorhinostomy surgery [ J]. J Curr Ophthalmol,
2016, 29(1) : 59-62. doi:10.1016/j.joco.2016.11.001
RGP 2H. R MR 20 o 5 A A 43 e SR
(2019) [J]. APAEIRAD G- SR 22, 2019, 21(2)
81-85. doi :10.3760/ cma.j.issn.1674-845X.2019.02.001

Ophthalmological Examination Assistance Group. Expert

—
e}
[

consensus bacterial for examination ophthalmological the
of operating ocular procedures infection (2019) [J].
Chinese Journal of Optometry Ophthalmology and Visual
Science, 2019, 21(2) . 81-85. doi: 10.3760/cma.j.issn.
1674-845X.2019.02.001

[9] Deng YH, Wen XF, Hu X, et al. Geographic difference
shaped human ocular surface metagenome of young Han
Chinese from Beijing, Wenzhou, and Guangzhou Cities
[J]. Invest Ophthalmol Vis Sci, 2020, 61(2): 47. doi:
10.1167/i0vs.61.2.47

[10] Wen XF, Miao L, Deng YH, et al. The influence of age

and sex on ocular surface microbiota in healthy adults

[J]. Invest Ophthalmol Vis Sci, 2017, 58(14) . 6030-

6037. doi:10.1167/iovs.17-22957

Aragona P, Baudouin C, Benitez Del Castillo JM, et al.

—
—
—_

[

The ocular microbiome and microbiota and their effects
on ocular surface pathophysiology and disorders [ J ].
Surv Ophthalmol, 2021, 66(6) : 907-925. doi;10.1016/
j-survophthal.2021.03.010

Mills DM, Bodman MG, Meyer DR, et al. The micro-

biologic spectrum of dacryocystitis; a national study of

[12

[

acute versus chronic infection [ J]. Ophthalmic Plast
Reconstr Surg, 2007, 23 (4): 302-306. doi: 10.1097/
IOP.0b013e318070d237

[13] Luo B, Li M, Xiang N, et al. The microbiologic spec-
trum of dacryocystitis[ J]. BMC Ophthalmol, 2021, 21
(1):29. doi;10.1186/512886-020-01792-4

[ 14] Sobel RK, Aakalu VK, Wladis EJ, et al. A comparison
of endonasal dacryocystorhinostomy and external dacryo-
cystorhinostomy : a report by the American academy of
ophthalmology [ J]. Ophthalmology, 2019, 126 (11):
1580-1585. doi:10.1016/j.0phtha.2019.06.009

(F#% 53 W)



IR KA EE SR AR 2441 2026 45 1 A 4 40 4% 45 1 1]

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.40, No.1, 2026 - 53 -

intraocular lens designs in a model eye[ J]. J Cataract Re-
fract Surg, 2019, 45(5): 662-668. doi: 10.1016/]. jcrs.
2018.10.049

[24] Thananjeyan AL, Siu A, Jennings A, et al. Extended
depth-of-focus intraocular lens implantation in patients
with age-related macular degeneration; a pilot study[J].
Clin Ophthalmol, 2024, 18. 451-458. doi: 10.2147/

OPTH. S442931
[25] Melki SA, Harissi-Dagher M. Coaxially sighted intraocu-
lar lens light reflex for centration of the multifocal single
piece intraocular lens[ J]. Can J Ophthalmol, 2011, 46
(4) . 319-321. doi:10.1016/].jcjo.2011.06.007
(RiE . =5)

(L35 20 )

[15] Wu SR, Zhu LM, Wang TT, et al. Ocular microbiota
types and longitudinal microbiota alterations in patients
with chronic dacryocystitis with and without antibiotic
pretreatment[ J |. iMetaOmics, 2024, 1(1): el7. doi:
10.1002/imo2.17

[16] Bispo PIM, Ung L, Chodosh J, et al. Hospital-associated
multidrug-resistant MRSA lineages are trophic to the ocu-
lar surface and cause severe microbial keratitis[ J]. Front
Public Health, 2020, 8. 204. doi: 10.3389/fpubh. 2020.
00204

[17] Vazirani J, Wurity S, Ali MH. Multidrug-resistant Pseudo-
monas aeruginosa keratitis: risk factors, clinical character-
istics, and outcomes[ J ]. Ophthalmology, 2015, 122(10)
2110-2114. doi ;10.1016/j.ophtha.2015.06.007

[ 18] Imai Y, Shum C, Martin DF, et al. Emergence of drug-
resistant cytomegalovirus retinitis in the contralateral eyes
of patients with AIDS treated with ganciclovir [ J]. J
Infect Dis, 2004, 189 (4). 611-615. doi; 10. 1086/
381394

[19] de Jonge SW, Boldingh QJJ, Solomkin JS, et al. Effect
of postoperative continuation of antibiotic prophylaxis on
the incidence of surgical site infection; a systematic
review and meta-analysis| J]. Lancet Infect Dis, 2020, 20
(10) ; 1182-1192. doi;10.1016/S1473-3099(20) 30084-0

[20] Dartt DA. Tear lipocalin; structure and function[J]. Ocul
Surf, 2011, 9(3). 126-138. doi: 10. 1016/s1542-0124
(11)70022-2

[21] Wiesner J, Vilcinskas A. Antimicrobial peptides: the
ancient arm of the human immune system [ J]. Viru-
lence, 2010, 1(5): 440-464. doi: 10.4161/viru. 1. 5.
12983

[22] Xiao YY, de Paiva CS, Yu ZY, et al. Goblet cell-produced
retinoic acid suppresses CD86 expression and IL-12 produc-
tion in bone marrow-derived cells[ J]. Int Immunol, 2018,
30(10) ; 457-470. doi ;10.1093/intimm/ dxy045

[23] Solomon A, Dursun D, Liu Z, et al. Pro- and anti-
inflammatory forms of interleukin-1 in the tear fluid and
conjunctiva of patients with dry-eye disease [ J]. Invest
Ophthalmol Vis Sci, 2001, 42(10) ; 2283-2292

[24] Ozkan J, Nielsen S, Diez-Vives C, et al. Temporal sta-
bility and composition of the ocular surface microbiome
[J]. Sci Rep, 2017, 7(1) : 9880. doi:10.1038/s41598-
017-10494-9

[25] Wang Y, Chen H, Xia T, et al. Characterization of fun-
gal microbiota on normal ocular surface of humans[J].
Clin Microbiol Infect, 2020, 26 (1). 123.e9-123123.
el3. doi;10.1016/j.cmi.2019.05.011

[26] Miller D, Tovieno A. The role of microbial flora on the
ocular surface [ J|]. Curr Opin Allergy Clin Immunol,
2009, 9(5) ; 466-470. doi;10.1097/ ACL.0b013e3283303e1b

[27] Wiesner J, Vilcinskas A. Antimicrobial peptides: the
ancient arm of the human immune system [ J]. Viru-
lence, 2010, 1(5): 440-464. doi: 10.4161/viru. 1. 5.
12983

(RiE . =5)



