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Background and Objectives Biofilm is an encased colony of bacteria and the bacteria with-
in the biofilm have resistance to antibiotics and the humoral immune system. Biofilm is cur-
rently thought to play an important role and to be very refractory to conventional therapeutics.
The aim of this study is to analyze the relationship between the biofilm of the tonsil and recur-
rent tonsillitis with a case-control study.

Subjects and Method This is a case-control study. The case group included 31 patients who
had histories of tonsillitis and the control group included 29 volunteers who had no history of
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tonsillitis. Confocal laser scanning microscopy was performed to identify biofilms. We com-
pared the prevalence rates of biofilm between the 2 groups. Fluorescent in situ hybridization
(FISH) was performed to identify bacteria, using probes for S. aureus, S. pyogenes, H. influ-
enzae, S. pneumoniae, and K. pneumonia.

Results In case group, biofilms were found in 22 (71.0%) of 31 and in control group, biofilms
were found in 12 (41.4%) of 29. The prevalence rates of biofilm were significantly higher in case
group (p=0.036). Twenty nine cases were enrolled in FISH and 12 cases of them were posi-
tive for FISH. S. aureus was most commonly identified.

Conclusion This study suggests that the biofilms could play a causative role in recurrent
tonsillitis, further studies are needed to confirm pathogenic relation between biofilm and re-
current tonsillitis. Korean J Otorhinolaryngol-Head Neck Surg 2011;54:778-83

Key Words Recurrent - Tonsillitis - Biofilm.

= ZIc}? ehe) *ﬂ‘_rf% 73 Alatoll vlsl QIA|S] HER-E-
- off AL 70 =gt FARA| = 7FeE YWAIS 7PRIeE
IR T A 2= 3—’%‘% do] o ARt o2 FEiE &5
of Y& =& &= Utk 53] AutollA] F7Ad Aletol HolA v
7t 3AR o8 7 Al A3k (systemic disease)=
S = Q)Y A= ol A HolA Lo Aol <3 B
P A R 1 0 78 g sl o |

778 Copyright © 2011 Korean Society of Otorhinolaryngology-Head and Neck Surgery



N
N
o2
o
=
1
i)
M3t

fll
N

o rir x2

-

et

oX Mo
rlo

ol
-

E

F

=)
L

¢

o N
-

i
=i
o2 |
roox
o
of

¢

Fefolct” ol¢lol = st
Aol A S A
_‘1

L
(e

r
oX
o
o|N
N
N
o2

=

O_>I: oﬂ
oy i
== O

EE
of
o2
ofy
o
of
ol
o
30
—%
iy
o

flov
ok
o
N
H1

— 0>~
o
ﬁ
ﬂJ.U.E oN
e g
g 2
o
el

ol
2
iy
fo ¢
ra,
2
N
2
H1
oft
T
1
2
X,
~
2
2
rO
e,
~
z};
e
o
2
Ho

olN
ox
©
o
s
ol
_& > ol ©
i&
v
©
re
r:'i °
ox
i =
f
OE
rﬂ
H1
d
i=)
E
T B
—~ 1o
=

2

g =
R
ru
o
i i)

¢

ol o&?—oﬂ 40H Sk z% ol ool 45 9
oA ete] A7k ERIEIA N theat st A7} ¢l
o] Fute] 2 ojHe} ukE o] W7kl ule] AltaA| 7} 8
AokA| A8 7} Qe olo] ARHE-E ulHg ¢
2 eSS e djel 4 W o] gukg nlase] ¥
T} stere] A HE e A o

Ak

%
p-)
T

b
ry
s

i
22
T
=2
N
to
2
o
rE
e
iy
o
fru
r =
1
of

o 1 J
T el
oy

S
H1
L R o
2
it
o
>
o
s
N
Y
)
>
=)
H1
i)
é
o

o
g
g oo
|
ol =
(ot ofy
r’l
1
LA =

,,
N
i

N g
i)
g
N

2,
2
HT=I
QE
%2
R
4y
it
%
)
H1

E
50
rir
o
X

rlo

2 fo
o o g
[\

[

()

el

i

o)
fo L& g

_|>i
I
o
&
u
>
it
i&

ok

o

Y
ol
=2
x
b

o r2

to ofN e o2 rH
2 N

2

_(|>L

2

)

ok

o

W

x>

N

&

&)

i

)
L g
oo
o~
o
)
jakad
lo
fj
off
I
_OIL
pach
o
.-y
Q
7w

Ag]of| Fhof
= 9T}, 200049 109RE] 201
041,"41 2t 299|of| A HExuke:

ol
=
rlr
o
S rn
fol
By
=2
L
it
juie)
=2
=
ot
offl
1o

N

011 3¥7IA] 242 A3+t 31

A1k,

Flo]A x4 FAFn|Z (Confocal laser scanning
microscopy) AAk

AFHE 222 Aol Al F 4% ZEYH|sto| =

/q 24N7Y ZoF IA3I} 1 T 124)7F o)A E 2L Ale| A

ol A AIASIAL 50%, 60%, 70%, 80%, 90%, 100% L2

=2 %‘#ﬁf}‘:}. 27t R EE AHYElS o 83 HUE AYS
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Bt gt A & s
AZIck o] % T4ksta=4ao] 1047 &
& ARANZ] T Azl ol o
33 A3E live dead kitE 014 9HAfe] & A2oA 1071 vl
etk o] oA B2 o] FFEAS AASL ] H
e Az ¥ Az & 49 DNAS HA5k= DAPIW, 6-dia-
midino-2-phenylindole, hydrochloride) 2 thZ XS A|3Y
gt FH|E AlRof|A HlolA 24 A @nZ(FV500, Olym-
pus, Tokyo, Japan)< ©]-&-8Fo] £A19] wFuf-S ¥Hzkgict 200
v vigof| A -2 o] Yehbd ato] EAfshs Ao =
st dizaat Ao fuh WS vwsklar -
testE ©]-&-5ke] AAsITh

2 BES WA 44 B

ot Z2]5}te] peroxidase]
:rF‘110ﬂ ‘_\—LX]E] 2 o]: &1

mlo

Fluorescent in situ hybridization(FISH)

FISHE ©]-§dto] HERuto| EAfst= & A5k
0]Z 93} 5" terminal with Cy3°]l A% Oligonucleotide D-
NA probe(Bioneer, Deajeon, Korea)& AF&35lgich HEA
U A 5E feEete|E fofli Aol Ales Fget
(hybridization) ¥ 2 A|Z3tch E4 FISH Al EAAS
FLAPAZ| AL 3T°Coll A gF AIZE E4F viFRte vieF & Saline
sodium citrate(SSS) M2 F 2| A|lH £ 371025 A3
St} Ax 5 108 ¢ T0CE 7HE & 5 oA d2hA]
7t} Z¥ztol Lefolmo) Bels)l 89 30 ulE 57t 5 plas-
tic cover slip(CoverWell, Perfusion chambers PC1R, Grace
Bio-Labs, Oregon, PH, USA)S Ei7 58 £t 65~70°Col| A
&etolEE 7ttt} 255 3707 YE 3 458 Ao
A s Fet Fekel IS ARt o] F 45°ColA 10
2 5t SSS HT & A|Hglich A2oflA &eto|=E 45|
DAPI@#, 6-diamidino—2-phenylindole, hydrochloride) =
PGS AFstet FFdnES ol-&sto] Alat DNA
2ol A%E ALY G waksto] 42| Aot 22l
gith

A2 G2} 13 o7} 18%, Rt TRl 131 o2k
1670l ct Hat Ao Alst 30.84), g2 34.649
H(Table 1).
oju]x] ¥4

g2t 159 FEle glolAz2d FArdu| o)A Au g o
Ehfj= FEA40] JAato] TkE]o] it SHOEJ¥ 51
S FISHOIAM = w57} YEPUA] Ftth(Fig. 1), At 17
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W Sl dlo|Az2 AR HAteA FEM 2 AM AT, ti2tol A Z2F 6914 & 124014 o] 2HRI=|
H guiel oA Alit-& Uehlie H2M0 - dMe] vt ok AR 60 5 20|04 SEAES 2 UEh AR 6ol
Uil glom ut okAlo 2 st Ath(Fig. 2A). E??l FISH
A H. influenzae(Fig. 2B), S. aureus®l| ¥42 2 YERGT)

w9} Ao v
IR e Z*}‘é‘ﬂﬂlﬂ% ol-gate] thxtat Age] o
S Huds o A A4 319 5 2290(71.0%),
2 294 5 12011(41.4%)01%1 aro] wEEglon £

29
9] 2ol BAH o 2§05l HHFig. 3).

o

l‘J.JHJZJ

100 um

Fluorescent in situ hybridization(FISH)
= A 7} A3 11 Z AEge
& 27900141 FISHZF Al gio0d w13, Fig. 1. Confocal laser scanning micrograph of control No. 15 shows

ZL 1499t only blue fluorescent color which represents epithelium.

Table 1. Demographics of the study subjects

Case Gender Age CLSM FISH Control Gender Age CLSM FISH

1 M 26 P 1 M 43 N

2 M 37 P 2 M 31 N

3 F 48 P 3 F 22 N

4 F 25 P 4 F 42 N

5 M 45 P 5 M 36 N

6 M 30 P 6 F 38 P

7 F 21 N 7 F 25 N

8 F 55 N 8 M 39 N

9 F 27 P 9 F 50 P
10 M 28 P 10 F 36 P
11 M 36 P 11 F 27 P
12 M 37 P 12 M 31 N Sp
13 M 27 P N 13 F 44 N Sp
14 M 38 P N 14 F 35 P Sn
15 F 28 P Kn 15 F 46 N N
16 F 24 N N 16 F 45 P N
17 M 39 P Hi, Sa 17 M 24 P Sa
18 F 24 P Sa 18 F 31 P Sa
19 F 27 P Sn, Sp 19 M 23 P Sn
20 M 28 P Sa 20 M 43 N N
21 F 42 N N 21 M 54 N N
22 F 47 N N 22 M 31 N
23 M 18 P Kn 23 M 27 P
24 F 23 N N 24 F 39 N
25 F 18 P N 15 M 18 N
26 F 25 P 26 F 25 N N
27 F 36 P 27 M 28 P N
28 F 24 P 28 F 48 P N
29 M 29 N 29 F 23 N N
30 F 25 N
31 F 18 N

CLSM: confocal laser scanning microscopy, FISH: fluorescent in situ hybridization, P: positive, N: negative, Kn: Klebsiella pneumo-
nia, Hi: Haemophilus influenzae, Sa: Staphylococcus aureus, Sn: Streptococcus pneumoniae, Sp: Group A p-hemolytic strepto-
coccus (S. pyogenes)
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Fig. 2. Case No. 17 shows both po-
sitive findings both on confocal laser
scanning micrograph (CLSM) and
fluorescent in situ hybridization (Fl-
SH). CLSM shows red and blue col-
or which represents bacterial colony
and epithelium, respectively (A). FlI-
SH shows bacteria labeled to the
probe of H. influenzae (B).

[] Negative
[] Positive

35

30 |

25 +

20 ~

Case Control

Fig. 3. The prevalence rates of biofilm. The case group shows high-
er prevalence rates of biofilms than control group in confocal laser
scanning microscopy (p=0.032, x*-test).

A1 83]9] ko] RIS FISHOA wo] &lE 60 5
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