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Purpose: In mammals, ¢ and J-defensins are antimicrobial peptides that
are expressed in various epithelial and phagocytic cells. Human /3 -defen-
sin-1 and -2 (hBD-1, hBD-2) have recently been shown to be expressed
in various epithelial cells. Vaginal mucosa can be a target of vaginitis and
the site of uropathogens’ colonization that precedes urinary tract infections.
Therefore, innate host defense mediators like antimicrobial peptides in the
vaginal mucosa are important. Estrogen and progesterone receptors have
been shown to be expressed in the vaginal squamous epithelium. Sex hor-
mones like estrogen and progesterone may cause vaginal atrophy or suscep-
tibility to uropathogens. So, we performed this study to investigate the ex-
pression patterns of hBD-1 and -2 mRNA in vaginal squamous epithelium
(VSE) with using lipopolysaccharide (LPS), 17 8-estradiol and progesterone.
Materials and Methods: Normal VSE cells that were retrieved from
vaginal tissue during vaginoplasty were primarily cultured in keratinocyte
growth medium and they we allowed to undergo their 3rd passage. Modu-
lation of the expressions of hBD-1 and -2 mRNA by various stimuli (LPS
0.5 pg/ml, E2 2nM, P 14xM) was measured by semiquantitative reverse

transcription polymerase chain reaction (RT-PCR).

Results: HBD-1 and -2 were constitutively expressed in the normal VSE
cell lines, but the hBD-2 expression was not significant. A marked increase
of the constitutive expression of hBD-2 mRNA was observed upon stimul-
ation with LPS, but not upon stimulation with E2. A moderate decrease
of the constitutive expression of hBD-2 mRNA upon stimulation with LPS

was observed with administering progesterone.

Conclusions: These expressions of hBD-2 mRNA may have important
roles in the innate host defense of the urogenital area. Artificial intake
of progesterone may lead to susceptibility via a decrease of defensins.

(Korean J Urol 2007;48:439-443)
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ARG e A 253 AHS Ca’ ', Mg’ free Hank’s
balanced salt solution (HBSS)=Z 33] A& 3t & 0.05% Trypsin-
0.025% EDTA solutiong ©] &3] 447+ 5} 37°C, 5% CO,
Gzl A AEE 23t § HBSSE 33] A3 & X3
< Imm FAR ZA Aol 1,500rpmel A 387+ A4 Ha] s}
of Aozl AIZE 100mm v Fzol FF-3tgltt 7148 wjA]
+— serum-free human keratinocyte growth medium (Gibco,
Carlsbad, USA)dll A} %212} recombinant human epidermal
growth factor, bovine pituitary extractS 3 7}35}e] Al-&-3}
a, vk R71% 5% CO.8t 95% 2717 &FHa AAE
FESICe LB HANEE so] QA AH AL
g Wag, & Agelt AU AZE ol g3k

=1 1=
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D) MEZ ZFH|: W FE 2 AR EE 5x10°9] AT
keratinocyte growth mediumol F-f-A]# 6well Hlj =20l A
v k3R T 24 A1 7F vl %k & keratinocyte growth mediume]]
0.5 ng/ml Escherichia coli 055:B5 LPS (Sigma Chemical Co.,
St. Louis, USA), 2nM 17 8-Estradiol (Sigma), 1 uM cyclodex-

trin-encapsulated progesterone (Progesteron® Sigma) #7}3}o]
37°C, 5% CO, v FZ ol A wj g NEFEZHE 2A1 &
ME pelletE: APt T3 0.5pgml LPSS 2nM 174
-estradiol, 1M progesteroneS St 2] 8kl 12A17F v o
ate] A A Fa] A9 pelletS Kot A& &3] A A
3 & & RNAE #38le d o839tk gxrez &
HYA U A £Z keratinocyte growth mediume]] Hjj &F3F 4| 3
pellet-s AH&-3F Tt

2) RNA 22| #jgd 4 AGYLIAEZHE RNAE
RNeasy” Mini kit (QIAGEN Inc., Valencia, USA)Z o]-&-5}¢]
A zAre] ol el F RNAE FE3Hth &3 RNA
+ 260nM &} 280nMol| A F-FEE 5783t RNAS] 47} &
TE st DNA FH/dol ARE-3tAtt.

3) cDNA &H4: %3 RNA 1 gC 25 E| cDNA $HAS
reverse transcriptase AMV kit (Roche Applied Science, Penz-
berg, Germany)S ©]-23}<] 10x reaction buffer (100mM Tris,
500mM KCI, pH 8.3) 4 xl, 25mM MgCl, 8 xl, dNTP mix
(dATP, dCTP, dTTP, dGTP, 10mM each) 4 .1, oligo-p (dT);s
primer 4 yl, RNase inhibitor 2 1, AMV reverse transcriptase
1.6 puloll DEPC-AH 2| Ed S/HTE 78t F 40 ul=
gtk AL HHge A L= 7] (GeneAmp” PCR
system 9700, Applied Biosystems, Foster city, USA)o|| A 25°C
ol Al 1042, 42°Coll A 603t WHAI 7] 3 AL G490 B
FA3E 9al 9°CellA] 587 vk Al F

Table 1. Primer

Product Annealing

Primer sequence .
size temperature

Gene

) bp (O
hBD-1*
Sense CGGAATTCATGAGA-
. CTTCCTACC - s
Antisence  CGGGATCCTCACTT-
GCAGCACTTG
hBD-2 "
Sense TCCCCCGGGATGAG-
GGTCTTGTAT
Antisense  GCTCTAGATCATGG- o8
CTTTTTGCAG
GAPDH '
Sense GAAGGTGAAGGTCG-
. GAGTC 228 52
Antisence  GAAGATGGTGATGG-
GATTTC

*hBD-1: human A-defensin-1, 'hBD-2: human B-defensin-2,
"GAPDH: glyceraldehyde-3-phosphate dehydrogenase
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4) Polymerase chain reaction (PCR)2 0S5t mRNAZ|
wsl: 9o ol olal 3H9e 2 BRI AL DNA
= template & 3} Table 19] A| A S Al8-3F] =3 A4
W& H o & hBD-1, hBD-2 2+24e] A4S SHAIA T 5,
£ HZF=7} 10mM Tris-Cl (pH 8.3), 2mM MgCl,,
200mM dNTP, 10pM2] Z} primer, 0.5 unit Taq polymerase,
cDNA 1 p1& 7}&te] bkgol 20 p12 Z A&t F3)38t AT}
GeneAmp PCR system 97008 A}-&-35}-¢] 71—71-9] ZA0 uegt &
2342 203 W7 F 22 94

geloll 737]"3%3}"1 mRNA &3 HEE 3

42} AHE-2- 2% agarose

o1&+ T} (Table 1).
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1. 17 B-estradiol 2|
(Fig. 1A)

= hBD-1 mRNAZ| &

2 2439 g zZ, LPS Ay F,

A
hBD-1 207bp
GAPDH 228bp

B
hBD-1 207bp
GAPDH 228bp

Fig. 1. Expression of human J-defensin-1 mRNA. (A) RT-PCR
analysis in the presence of the control (1), and 17 3-estradiol 2nM
(2), LPS 0.5 pxg/ml (3), 17 B-estradiol 2nM +LPS 0.5 pg/ml (4)
after incubation for 12 hours in the vaginal squamous epithelial
cells: the expression of hBD-1 mRNA was constitutive, but it
showed no difference from (1)-(4). RT-PCR: reverse transcription
polymerase chain reaction, LPS: lipopolysaccharide. (B) RT-PCR
analysis in the presence of the control (1), and Progesteron 1 #M
(2), LPS 0.5 £g/ml (3) and Progesteron 1 M +LPS 0.5 pg/ml (4)
after incubation for 12 hours in vaginal squamous epithelial cells:
the expression of hBD-1 mRNA shown no difference from (1)-(4).
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2. Progesterone X{Z| £ hBD-1 mRNAQ| {5}
(Fig. 1B)

&, LPS # ]+, progesterone ] 2], LPS$} proges-
terone A 2] Atolell W& o] zto]= Il wekA] hBD-1
mRNAS] W& progesteroned]| @3S W] eropr),

3. 17 B-estradiol X|2| = hBD-2 mRNAS| gt Hi5}
(Fig. 2A)
hBD-2-& W] A W&} 2| gk A &0 g 0 2 E A3l LPS
g Aldle HEo] @3] FUIetAT E2 T2 wd e F
7 Hae gl B3 E2 A2y 2T HE ] 2
A
hBD-2 195bp
GAPDH 228bp
B
hBD-2 195bp
GAPDH 228bp

Fig. 2. Expression in human A-defensin-2 mRNA. (A) RT-PCR
analysis of the presence of control (1) and 17 3-estradiol 2nM (2),
LPS 0.5 pg/ml (3) and 17 S-estradiol 2nM +LPS 0.5 pg/ml (4)
after incubation for 12 hours in the vaginal squamous epithelial
cells: the constitutive expression of hBD-2 mRNA was insigni-
ficant and it showed a marked increase in (2), and there was no
difference between (3) and (4). RT-PCR: reverse transcription
polymerase chain reaction, LPS: lipopolysaccharide. (B) RT-PCR
analysis in the presence of the control (1), and Progesterone 1 xM
(2), LPS 0.5 £ g/ml (3) and Progesterone 1 xM +LPS 0.5 pg/ml (4)
after incubation for 12 hours in the vaginal squamous epithelial
cells: the expression of hBD-2 mRNA in (4) was less than in (3).
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4. Progesterone X{Z| £ hBD-2 mRNAQ| {5}
(Fig. 2B)

Progesterone %] 2] 3} thZ 7] ¥H& 9] Xfol= qleH,
LPS A&l ol&] =7}% hBD-2 mRNA2] ¥&-& proges-
terone *| g2 A A F At}
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%3} human neutrophil peptides (HNP-1), HNP-2, HNP-3
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5 (HD-5), HD-6 59¢] 657} &4 Qo™ w3 &z ¢
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ARG A BAE F 557, A, AR A4 7] AT
AZAME #2=0,"" hBD-29} hBD-3= AA 3] 7t
Ao A g BAHAT, AR AAAE, 557 ATUAE
oA B2, hBD-4= GBFA =t o) W

E Aoz BuEgg’®

H 5 A8 4] 7] 2 Z o] A hBD-1 mRNAS] W3S A4 3l
gt et A=, F e AT} o G471
A, AZ AN, A, g AuA oA =4 Jehde
Aoz A el B ATANE vF 4 W0yl

F oA hBD-1 mRNA7} A4 @& 5 Qo).
hBD-2 mRNAS| W& LPSU ml4 o] =25 S o)
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