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Defensins comprise a family of small (3–4 kD) ca-
tionic antimicrobial peptides with 3 intramolecular dis-
ulfide bonds formed by six conserved cysteine resi-
dues. Defensins are essential components of nonspe-
cific immune response with broad-spectrum activity
against bacteria, fungi and enveloped viruses [1]. Re-
cent data points on the role of defensins in forming of
an adaptive immune response. Thus, it has been shown
that human beta-defensin 2 (hBD-2) can attract im-
mature dendritic cells and enhance T-cell immune re-
sponse [2]. Moreover, the expression of hBD-2 is as-
sociated with some human neoplasms [3].

Our previous results have revealed the correlation
between hBD-2 mRNA expression and malignant phe-
notype of vulval and cervical epithelial cells [4].  The
present work was aimed on the investigation of the level
of anti-hBD-2 autoantibodies in the blood sera of
healthy individuals and patients with vulval and cervi-
cal cancer.

Recombinant hBD-2 has been obtained as GST-fu-
sion protein in E.coli pGEX-2T expression system and
purified as described earlier [5]. 13 samples of blood
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Ñ ïîìîùüþ ìåòîäà ELISA ñ èñïîëüçîâàíèåì ðåêîìáèíàíòíîãî hBD-2 â êà÷åñòâå àíòèãåíà èññëåäîâàí óðîâåíü
àóòîàíòèòåë ïðîòèâ áåòà-äåôåíñèíà-2 â ñûâîðîòêå êðîâè çäîðîâûõ äîíîðîâ, 4 áîëüíûõ ðàêîì øåéêè ìàòêè è
13 áîëüíûõ ðàêîì âóëüâû. Óñòàíîâëåíî, ÷òî â ñûâîðîòêå êðîâè áîëüíûõ ðàêîì âóëüâû III–IV ñòàäèè äîñòîâåðíî
ïîâûøåí óðîâåíü àíòèòåë ïðîòèâ áåòà-äåôåíñèíà-2 â ñðàâíåíèè ñ òàêîâûì ó çäîðîâûõ äîíîðîâ.
Êëþ÷åâûå ñëîâà: ðàê øåéêè ìàòêè, ðàê âóëüâû, àóòîàíòèòåëà, áåòà-äåôåíñèí-2.

serum from patients with vulval cancer, 4 samples of
serum from patients with cervical cancer cured in the
Institute of Oncology AMS of Ukraine (Kyiv, Ukraine) have
been analyzed for the presence of anti-hBD-2
autoantibodies; 4 samples of blood serum from healthy
donors served as a control.

The level of autoantibodies in patients sera was
examined by ELISA according to [6]. Antigen (hBD-2)
in PBS was placed on 96 well microplates in concen-
tration 10 µg/ml (100 µl per well) and then incubated
overnight with the tested serum sample in serial dilu-
tions 1 : 50, 1 : 150, 1 : 450, 1 : 1350 and 1 : 4050 in
PBS-T buffer (PBS with 0.1% Tween-20). The pre-
sence of anti-hBD-2 autoantibodies was analyzed with
the use of secondary anti-human IgG coupled with
horse radish peroxidase. Relevant levels of anti-hBD-2
were estimated at wave length of 405 nm on Platereader
Anthos 2001 (Anthos Labtec Instruments) (OD405).

According to the obtained results (see Table and
Figure), relevant levels of anti-hBD-2 autoantibodies
depended on the localization of tumor, stage of the
cancer and concominant diseases. Concerning vulval
cancer patients, 2 cases (N 1 and 3) were characteri-
zed by high levels of anti-hBD-2 autoantibodies (5–
10 fold increase in comparison with the control), 3 cases
(N 5, 9 and 13) — by medium relevant levels (3–3.5 fold
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increase in comparison with the control), 4 cases (N 4,
6, 7 and 8) — by moderate levels (1.7–2 fold increase
in comparison with the control) and 4 (N 2, 10, 11 and
12) — by low relevant levels of anti-hBD-2 autoanti-
bodies. At the same time, high and medium levels of
anti-hBD-2 autoantibodies were associated with stag-
es III-IV of the disease, while cases with lower levels of
anti-hBD-2 autoantibodies were mostly related to stage
II. Interestingly, cases with higher titer of anti-hBD-2
antibodies were accompanied by myocardiodistrophy
(MCD) in anamnesis and by the absence of hypertoni-

cal disease. Furthermore, the cases N 4, and 12 ha-
ving both stage III and hypertonical disease, were cha-
racterized by inferior relevant level of anti-hBD-2 au-
toantibodies. However, in the serum from cervical can-
cer patients no such tendencies have been observed.
All analyzed cases were related to stage 1b and differ-
ent levels of anti-hBD-2 autoantibodies (see Table).
Control samples from the healthy donors exhibit low
level of anti-hBD-2 autoantibodies.

Recent data focusing on the adjuvant activities of
hBD-2 in adaptive host defense and its influence on cell
proliferation processes leads to the thought of its possi-
ble involvement in the regulation of tumorogenesis.

Alternatively, stages III–IV may coincide with in-
creased autoimmunity. Therefore, elevated levels of
MCD anti-hBD-2 autoantibodies that detected in the
sera of patients with high stages of vulval cancer, may
be the result of the total autoreactive antibodies in-
crease, serving thus as an evidence of progression of
autoimmune processes. This idea is also supported by
the revealed association of increased levels of anti-
hBD-2 autoantibodies with MCD, that is considered an
autoimmune disease. Moreover, elevated levels of anti-
hBD-2 autoantibodies have been observed in the se-
rum of patients with autoimmune disorders, such as
scleroderma (unpublished data), pointing to anti-hBD-
2 autoantibodies increase as a marker of total autoim-
mune processes.

The mentioned association between hypertonical
disease and inferior levels of anti-hBD-2 autoantibo-
dies may point to the possible hBD-2 involvement in the
regulation of aortal smooth muscle cells contraction. At
least, the similar phenomenon has been recently reported
for some alpha-defensins [7]. Anti-hBD-2 autoantibod-
ies inactivating hBD-2 possibly inhibit intensity of either
smooth aorthal or myocardial muscles contraction, thus
allowing to avoid hypertonical state.

 Concerning cervical cancers, as it has been men-
tioned, no association between stage and relevant le-
vels of anti-hBD-2 autoantibodies has been observed.
It is generally accepted that vulval and cervical can-
cers are characterized by different ethiology. In parti-
cular, vulval cancer is considered to be caused by neu-
roendocrine disorders that may be associated with
autoimmune processes, while cervical cancer is con-
sidered to be caused by external factors, such as HPV
infections. Therefore, in the cervical cancer elevated
anti-hBD-2 autoantibodies level may be associated
with concominant autoimmune disorders, as in the case
N14, where increased levels of anti-hBD-2 autoanti-
bodies coincide with MCD.

In conclusion, the elevated levels of autoantibodies
against hBD-2 in the sera of vulval cancer patients are
associated with stages III–IV and may serve as an evi-
dence of intensive autoimmune processes.
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Table. Relevant levels of anti-hBD-2 autoantibodies in the sera of vulval 
and cervical cancer patients and healthy donors* 

N Diagnosis Stage TNM Relevant level 
of anti-hBD-2 
autoantibodies 

Comments 
 

1 Vulval cancer 3 T3N0M0 ++++ MCD** 
2 Vulval cancer 2 T2N0M0 + MCD, obesity, 

hypertonical disease 
3 Vulval cancer 4B T3N1M1 ++++ — 
4 Vulval cancer 3 T3N1M0 ++ Hypertonical disease, 

chronical cholecyst itis 
5 Vulval cancer 4A T2N2M0 +++ MCD, obesity 
6 Vulval cancer 2 T2N0M0 ++ Obesity, hypertonical 

disease, cholecystitis 
7 Vulval cancer 2 T2N0M0 ++ Obesity, hypertonical 

disease 
8 Vulval cancer 2 T2N0M0 ++ Obesity, hypertonical 

disease 
9 Vulval cancer 4A T3N2M0 +++ MCD 

10 Vulval cancer 3 T2bN1M0 + Chemotherapy 
11 Vulval cancer 2 T2N0M0 + Obesity, hypertonical 

disease 
12 Vulval cancer 3 T3N0M0 + Obesity, hypertonical 

disease 
13 Vulval cancer 4A — +++ Circulating immune 

complexes with anti-
hBD-2 antibodies, 
gastritis, thrombosis 

14 Cervical cancer 1B T1bN0M0 +++ MCD, hypertonical 
disease, obesity, uterical 
fibromioma, diabetes 

15 Cervical cancer 1B T1bN0M0 ++ Uterical fibromioma 
16 Cervical cancer 1B T1bN0M0 + Pregnancy 
17 Cervical cancer 1B T1bN0M0 +++ Nontoxic diffuse goiter 
C1 Control — — + — 
C2 Control — — + — 
C3 Control — — + — 
C4 Control — — + — 
* “++++” — high level of anti-hBD-2 autoantibodies (OD405 is more than 1). 
“+++” — medium level of anti-hBD-2 autoantibodies (OD405 is between 0.5 
and 1). 
“++” — moderate level of anti-hBD-2 autoantibodies (OD405 is between 0.3 
and 0.5). 
“+” — low level of anti-hBD-2 autoantibodies (OD405 is lower than 0.3). 
** MCD — myocardiodistrophy. 

0

0, 5

1

1, 5

2

2, 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Cases

O
D

40
5

Cancer pat ients

Control

Figure. Relevant levels of anti-hBD-2 autoantibodies in the sera
of patients with vulval and cervical cancers in comparison to
healthy donors



Experimental Oncology 25, 155-157, 2003 (June) 157

REFERENCES
1. Ganz T, Lehrer R. Antimicrobal peptides of verte-

brates. Curr Opinion Immunol 2002; 10: 41–4.
2. Yang D, Biragyn A, Kwak LW, Oppenheim JJ.

Mammalian defensins in immunity: more than just micro-
bicidal. Trends Immunol 2002; 23: 283–4.

3. Mizukawa N, Sawaki K, Yamashika E, Fukunaga N,
Ueno T, Takagi S, Sugahara T. Presence of human β-de-
fensin-2 in oral squamous cell carcinoma. Anticancer Res
2000; 20: 2005–8.

4. Lisovskiy IL, Soldatkina MA, Lytvyn DI, Marke-
eva NV, Turchak OV, Nespryadko SV, Vinnitskaya AB,
Nosach LN, Povnitsa OU, Pogrebnoy PV. Pattern of
expression of beta-defensin-2 (hBD-2) and EGFR mRNA

in malignant cells of human cervix and vulvae. Exp Oncol
2001; 23: 248–52.

5. Pogrebnoy PV, Lisovskiy IL, Markeeva NV, Shnit-
sar VM, Zinchenko II, Soldatkina MA. Production of recom-
binant of hBD-2 — human antimicrobial peptide, expressed in
cervical and vulval cancer. Exp Oncol 2003; 25: 36—9.

6. Guilbert B, Dihiero G, Avrameas S. Naturally oc-
curing antibodies against nine common antigens in human
sera. J Immunol 1982; 128: 2779-87.

7. Nassar T, Akkawi S, Bar-Shavit R, Haj-Yehia A,
Bdeir K, Al-Mehdi A, Tarshis M, Al-Roof Higazi A. Hu-
man alpha-defensin regulates smooth muscle cell contraction:
a role for low-density lipoprotein receptor–related protein/
alpha 2-macroglobulin receptor. Blood 2002; 100: 4026—32.


