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—ABSTRACT —

Korea

Background and Objectives : Laryngopharyngeal reflux, the backflow of gastric contents into the pharynx and

larynx, is among the most important factors behind the

development of inflammatory disorders of the upper air-

way. Our objective was to clarify the effects of exposure of the acid and pepsin in the laryngopharyngeal reflux

disease by carrying out research on gene changes in the

human vocal fold fibroblast. Material and Methods : To

make a cell culture solution of acidic conditions of pH4 and 5 by using a 0.01 M hydrochloric acid. Pepsin was
prepared in 0.5 mg/mL concentration dissolved in 0.9% sodium chloride. Pepsin was added to the cell culture fluid

of pH4 and pHS acid. The prepared acidic cell culture

solution for each condition was treated for 5 minutes on

the fibroblasts of the vocal folds. Then to remove the acidic cell culture solution, the vocal fold fibroblast culture
fluid was incubated for 6 hours. After the culture, real time PCR, MTT assay and LDH assay were carried out.
Results : The human vocal fold fibroblast in the pH4 acidic cell culture medium containing pepsin has the
highest cell damage form. We confirmed these results by using the MTT assay and LDH assay. After incubation
for 6 hours, it was confirmed that the cell was returned in the normal form of a vocal fold fibroblast in all experi-
mental groups compared to the control groups. There are no significant differences of gene expression after acid

and/or pepsin treatment in human vocal fold fibroblast.

Conclusions : The most critical effect on the damage to

the vocal fold cells was the interaction of pH4 acidic environment and pepsin than acting alone or pH5 environ-

ment. (J Clinical Otolaryngol 2015;26:236-242)

KEY WORDS : Laryngopharyngeal reflux disease (LPRD) - Human vocal fold fibroblast - Acid - Pepsin -

Gene expression.
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QIZH A AR OPAMIZ HHE
vl 914241 tigte] ¢l Susan L. Theleault= 5
B A2 17 Al Ad-frobAl E+= 10% fetal bovine serum
I} 1% penicillin/streptomycin®] & 7}¥ Dulbecco’s
Modified Eagle’s Medium(DMEM) 8 %o &Ets}o]
37C, 5% CO2 2719 ujgF71olA ui sttt 0.02%
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Hon

Trysin-EDTAR H|ZE &2]?F th5 24-wellol| 50,000
M) HEZE AL = 80%7} D Wj7HA] vjeFste] A3 st

Ak,

AHAcid)2t B4l (pepsin) &2

0.01 M |4k o]-&-5te] pH4S} 59 A 2709 A2
i FH-S TETE HAL 0.9% AIFEF] =
0.5 mg/mL == FH|5Fl Tk HAle pH4LF pHS A
3 Alzajekel H7rste] z pHE o HWAle] 7
Az FS THEoTh EuE AVIA i FHS Al
ol Aejstr] A A AdfobA|aE vjekelE AlA%E ot
+ PBSE A5 AJAsEGIT), 1)t 7 2219] AH3A|
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< 92 T oAIZE B3 uiFkGATh vk =, Al E A FH
3193 real-time PCR assay®} MTT assayS A AISFA T
HjFH-2 LDH assayoll o]-85}3itt. 2 A3 33] vhx

MESA W HEZ=NL EF

M|3EZA1S- MTT assay= S48 2 wellofl MTT
labeling reagent(3-[4,5-dimethylthiazol-2-yl]-2,5-
diphenyltetrazolium bromide)E 718l (HF 5%
+ 0.5 mg/mL), 5% CO2, 37°C Z719] M| uijeF7] o)A
AAIE HEGAIZ T BEGH-S A AR &, P H(DMSO :
dimethylsulfoxide)= Z} welloll @1l 587F HRA|F 1,
% MTTE 943] |3 A|A scanning multiwell
spectrophotometer(Molecular Devices, USA)E A&
5}o] 570 nm] oAl T34 = (optical density, OD)=
S5kt A2 BEE&-2 LDH assay® S45F3Ich

Real—time PCR

Trizol reagents ©]-8-3F0] MZo A & RNAE £
ST RNAE cDNAR H3HA7|= FHAL 4 S ot
St Zro] Ag¥stgict. 27+2] 100 ng RNA®} 100 pmole
oligo dT primerE 4] A 65ColA 527 FH-&A 71 &,
A5 oA At vH5--E RT premix(Bioneer Corp.,
Seoul, Korea)oll ¥ir Z&H 53] 20 uL7} ¥|%=% RNase
7b 2SEA] 2 25 AR A el 421
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A 6020] AT th2, thA] 94T oA SEZE HSAIR 4 EAAHprimer)E A5 CHTable 1), E3F ZHzto]
o}, AL B2-S ulz] LML 4ol HSFTE Real-  SAHAF A= BE Ao 1 Wl E= GAPDH &
time PCRO|| 9FA] §-7A}2] Hhel & B1517] $i5te] & HAE 353 Real-time PCR2 9 Al THg o

Table 1. Sequences of primers

Primers (5'-3") Annealing
Forward Reverse temperature ()
TGF beta-1 GGTTATCTTTTGATGTCACCG GTTATGCTGGTTIGTACAGGG 53
VEGF CTACCTCCACCATGCCAAGT TCTCTCCTATGTGCTGGCCT 55
MMP-1 CAACTTACATCGTIGITGCGG ACCGGACTTICATCTICTGTCG 61
Decorin GATGCAGCTAGCCTGAAAGG TCACACCCGAATAAGAAGCC 55
Collagen type | ATGCCTGGTGAACGTIGGT AGGAGAGCCATCAGCACCT 53
GADPH GGGCCTCAAGGAAAAGAATC TICTGCTTGAGAGGTGACTGA 58

)

Treated 5 min

Afer 6 hr

Fig. 1. Morphologic changes of human vocal fibroblast. (A) After acid and/or pepsin treatment for 5 minute, (B) Most
of fibroblast was recovered affer 6 hour.
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MTT assay LDH assay
Q7E At A-gota el ATt FAL ety
uf) Ao A= EAL &) 918 MTT assay2t LDH
assay = Al skich pH4 A3 H]_—ﬁHH oFol i} pH4 AHA)
Alszuj ko]l HAS 3 ] 59 EHO] 7
3 sl e} B4ty
oko

17% P"‘EP o2t
I G5kt

LDH assayol| A= pH4 A Al szajjoFalof glo] s
S A9 M2 TAR= 6.7% F7F5EAL, pHS AV Al
HjFellof g Alo] EFHE Aoz AlE ARz 3.74% 5
7¥ekgitt. ol 2lgt Al EEA 9] F7h= ou|qle &7d0]

Ak,

SLIXtol| thgt RT-PCR

pH 4, 59| 11d Al zzuljof ol H A4S 227t & MMP-
1, TGF-beta, IL-6, IL-8, VEGF, Decorin, Collagen
50| 444 ¥3kE 2SR, Sulgle Wk B
HEA| 3tch(Fig. 3).
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Fig. 2. MTT assay (A) and LDH assay (B). The most severe fibroblast damage occurred during pH 4 acid and pepsin

freatment.
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Fig. 3. Changes of gene by Real-time PCR after acid and/or pepsin tfreatment. There are no significant differences of

gene expression after acid and/or pepsin treatment in human vocal fold fibroblast.
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