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OUEHKA YPOBHA AHTUMUKPOBHbIX NMENTUAOB B KPOBU

Y XEHLLUH PEMPOAYKTUBHOTIO BO3PACTA C BOCNAAUTEAbHbIMU
3ABOAEBAHUAMU OPTAHOB MAAOTIO TA3A

AO U MOCAE AHTUBAKTEPUAABHOW TEPATUU
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Blood a-defensin-1 (DEFa1) and B-defensin-1 (DEFb1) levels in 56 women of reproductive age with pelvic inflammatory
disease were evaluated before and after antibiotic therapy. DEFa1 levels were decreased by 20 % after tetracycline monohy-
drate therapy (n=22), by 15.6 % after levofloxacin therapy (n=18), and by 25 % after josamycin therapy (n=16) compared with
before therapy. DEFb1 levels were increased by 17 % after tetracycline monohydrate therapy, by 45 % after josamycin therapy,
and by 80 % after levofloxacin therapy compared with before therapy. Our study shows that blood antimicrobial peptide levels
in women with pelvic inflammatory disease are different and depend on the antibacterial drug used.
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Bbinn oueHeHbl ypoBHU a-aedeH3uHa-1 (DEFal) n B-pedpeHsnHa-1 (DEFb1) B cbiBOpOTKE KPOBU Y 56 XEHLMH penpoayk-
TMBHOrO BO3pacTa C BOCMNanuTeNbHbIMU 3a60NeBaHNsIMN OpraHoB Manoro Tasza (B3OMT) no aHTubakTepuanbHo Tepanum
n nocne Heé. KoHueHTpaums DEFal nocne tepanumn TeTpaumkinHOM MoOHOrnapatom (n=22) ymeHblumnnace Ha 20 %, neBo-
dnokcaumHom (n=18) — Ha 15,6 %, mxo3amumunHom (n=16) — Ha 25 %. B cBoto o4yepenb, coaepxaHne DEFb1 nocne neveHus
TeTpaumKIMHOM MOHOrMAPaTOM yBenmunnock Ha 17 %, oxo3aMnumMHoM — Ha 45 %, neBodrokcaumHom — Ha 80 %.

KntodeBble cnoBa: aHTUMUKPOOHbIE nenTuabl, o-AepeH3vH-1, B-gepeH3unH-1, BocrnanntesbHbie 3a601eBaHns OpraHoB
mMaJsioro Tasa, aHTubakTepuasbHas Tepanvs, 1€BoGI0KCaLNH, AX03aMULNH, TETPAUNKINHA MOHOrMApar.
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DEFal - a-defensin-1 r - Pearson’s correlation coefficient

resistance (AMR) is a growing

ntimicrobial AMPs are the primary effectors of the innate immune
threat to public health and economic growth [1].

system. They perform the function of natural antibiotics

Immunological reactivity disorder is one of the
causes of antimicrobial resistance. AMR contributes
to a change in the microbiocenosis of the urogenital
tract and antimicrobial peptide (AMP) levels [2, 3].

[4, 5]. Defensins are a family of AMPs, and they have
broad-spectrum antimicrobial activity against gram-
positive and gram-negative bacteria, viruses, fungi,
and protozoa. Defensins participate in cell-mediated

159



ORIGINAL RESEARCH
Clinical pharmacology

OPUTUHAAbHBIE UCCAEAOBAHMUA

KAauHn4yeckas cpapmakoAorus

immunity and are chemoattractants for immature
dendritic cells [6-8].

Pathogenic bacteria are affected by the action of
endogenous AMPs. AMPs are considered as possible
therapeutic agents against microorganisms [9, 10].
AMPs have the following properties that make them
superior to existing antibacterial drugs: 1) AMPs are
active at micromolar concentrations; 2) the resistance of
microorganisms is limited to AMPs, and microbes do not
significantly change the target or the content of the cell
wall; 3) AMPs are synergistic with conventional antibiotics,
and thus antibiotics can be designed to enhance their
effect [11-13].

This study aimed to determine blood a-defensin-1
(DEFal1) and B-defensin-1 (DEFb1) levels in women of
reproductive age with pelvic inflammatory disease (PID)
before and after antibiotic therapy.

Material and Methods. Fifty-six patients of repro-
ductive age from 18 to 45 years old with PID were exa-
mined. Smears for vaginal and cervical flora, and bacteri-
al cultures from the urethra, cervical canal, and posterior
vaginal fornix were obtained (the classical bacteriological
method with sensitivity of selected microorganisms to anti-
bacterial drugs was used). Real-time polymerase chainre-
action was performed for flora and smears of atypical cells
by the Pap test (Papanicolaou smear). Vaginal biocenosis
was assessed by Amsel and Nugent criteria. DEFb1 and
DEFa1 levels were quantified in the blood serum of the
women using an enzyme-linked immunosorbent assay kit
(Cloud-Clone Corp., USA) according to the manufactu-
rer’s instructions. Venous blood sampling was performed
in 56 women before antibiotic therapy and 1.5-2 months
after antibiotic therapy. Doses of drugs and the duration
of treatment were individually determined. The results of
bacteriological culture of flora from the urogenital tract
and sensitivity to antibiotics were taken into account. The
choice of drugs was made in accordance with the clinical
recommendations of the Russian Society of Obstetricians
and Gynecologists for the diagnosis and treatment of di-
seases identified by pathological discharge from the ge-
nital tract of a woman. Tetracycline monohydrate 100 mg
was administered two times a day orally for 10-14 days,
josamycin 500 mg three times a day for 7-10 days, and
levofloxacin 250 mg one or two times a day for 5-7 days.

The clinical effectiveness of the therapy was evaluated
on a scale comprising the following criteria: 1) quantitative
characteristic of vaginal excretion (moderate or plentiful);
2) the nature of the discharge (normal or pathological);
3) smell (periodic or constant); 4) itching (mild, moderate,
or severe); 5) burning in the vagina (weak, moderate, or
severe); 6) dysuria (frequent urination, burning, or pain
when urinating); 7) dyspareunia; 8) the ratio of leukocytes
to epithelial cells in smears of the flora (low, moderate,
or severe degree); 9) the prevailing pathogen in the
microflora of the urogenital tract (conditionally pathogenic
or pathogenic); 10) human papilloma virus and its viral
load (low, medium, or pronounced clinical significance);
and 11) cytological characteristic (results of smears of
atypical cells or atypical cells according to Papanicolaou).
Scores were evaluated before and after antibiotic therapy.
A score of 0-2 points indicated that the infectious
process was absent, 2—-6 points indicated weak severity
of infection, 7—18 points indicated moderate severity, and
19-30 points indicated severe infection [14].

Informed consent was obtained from each patient.
Exclusion criteria were gonorrheal cervicitis or herpetic
cervicitis. The local ethics committee approved all stages
of the study.

Data Processing. The data were statistically analyzed
by the unpaired Student’s t-test, the Mann-Whitney
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test, and Pearson’s correlation coefficient. The selective
distribution of quantitative traits was described by the
number (n) of patients in the study, median values, and
lower (25 %) and upper (75 %) quartiles (Q1 and Q83).
Statistical significance was considered as p < 0.05.

Results and Discussion. In women with PID, we
found aerobic vaginitis (n=18, 32 %), E. faecalis (n=15,
26 %), C. trachomatis (n=5, 9 %), E. coli (n=4, 7 %),
K. aerogenes (n=3, 5 %), vaginal candidiasis as part
of microbial associations (n=3, 5 %), chronic cervicitis
(n=3, 5 %), Ureaplasma (n=2, 5 %), S. aureus (n=1, 2 %),
S. agalactiae (n=1, 2 %), and Mycoplasma genitalium
(n=1, 2 %).

Patients were divided into the following three
groups: group | comprised patients (n=22, 39 %) who
received tetracyclines (tetracycline monohydrate),
group Il comprised patients (n=18, 32 %) who received
fluoroquinolones (levofloxacin), and group Il comprised
patients (n=16, 29 %) who received macrolides (josamycin).
AMP levels in women were quantified before and after
antibiotic therapy. DEFa1 levels were decreased by 20 %
in group |, 15.6 % in group Il, and 25 % in group Il after
antibiotic therapy compared with before antibiotic therapy
(Table 1). DEFb1 levels were increased by 17 % in group
I, 80 % in group I, and 45 % in group lll after antibiotic
therapy compared with before antibiotic therapy (Table 2).

Table 1
Blood DEFa1 levels in women (n=56) with PID
before and after antibiotic therapy

Group I

(tetlra- (IGro%p 11 ((Eroup 111
AMP cycline evofloxa-| (josamy- . . .
(ng/ml) | monohy- cin), cin), p1;3 | p2;3 | pl;2

drate), n=18 n=16

n=22
Before 42.2 41.6 39.3 ]0.036|0.127| 0.06
therapy [35.7- [36.3- [32.1-

49.2] 48.1] 46.5]
After 33.7 35.1 29.6 |0.094| 0.1 | 0.05
therapy [25.8- [28.3- [22.3-

42.3] 42.3] 36.6]

Note. Values are median and interquartile range [Q1-Q3]
(25th and 75th percentiles).
p values were obtained by the Mann-Whitney test.

Table 2
Blood DEFb1 levels in women (n=56)
with PID before and after antibiotic therapy

Group I

(tetra- | Group II | Group III
AMP cycline |(levofloxa-| (josamy- . . .
(ng/ml) | monohy- cin), cin), P1;3 | p2;3 | p1;2

drate), n=18 n=16

n=22
Before 21.8 27.1 24.9 0.39 |0.339]| 0.27
therapy | [13.5- [20.1- [18.8-

28.7] 34.2] 33.2]
After 25.6 48.8 36.1 0.48 | 0.26 | 0.18
therapy | [17.3- [39.8- [29.1-

33.2] 56.7] 43.3]

Note. Values are median and interquartile range (25th and
75th percentiles).
p values were obtained by the Mann-Whitney test.

Investigation of the dependence of AMP levels on mi-
croorganisms of the urogenital tract before and after anti-
biotic therapy showed the following. Women with chlamyd-
ial cervicitis (n=5) received josamycin. DEFa1 levels were
decreased by one third (30.6 [26.5-34.3]) and DEFb1
levels were increased by 156.7 % (30.6 [26.5-34.3]) after
therapy compared with before therapy.
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In cases of aerobic vaginitis (n=18), DEFa1 levels were
decreased by 35 % (32.8 [28.6-39.4]) in group | (n=3),
22 % (32.6 [28.7-37.3]) in group Il (n=12), and 3.3 %
(34.1 [29.3-38.2]) in group Il (n=3) after therapy com-
pared with before therapy. DEFb1 levels were increased
by 27 % (37.5 [33.1-41.2]) in group |, 92 % (58 [50.9-
65.3]) in group Il, and 30 % (38.1 [34.5-43.1]) in group llI
after therapy compared with before therapy.

In patients with E. faecalis (n=15) in microflora of
the urogenital tract, DEFal levels were decreased by
27 % (35.1 [30.5-41.3]) in group | (n=10) and 20 %
(27.2 [20.2-34.8]) in group Ill (n=5) after therapy com-
pared with before therapy. DEFb1 levels were increased
by 30.2 % (23.7 [17.5-30.3]) in group | and 14 %
(23.1 [18.1-28.6]) in group lll after therapy compared
with before therapy.

The severity of the infectious and inflammatory process
before therapy was scored as 17.5£1.1 points in group |,
18.7+0.9 points in group Il, and 22.1£1.1 points in group
lll. After antibiotic therapy, the severity of the infectious
and inflammatory process was scored as 1.9+0.2 points
in group |, 1.7£0.1 points in group I, and 1.8+0.2 points
in group lll.

In our earlier study, 120 patients with PID showed the
following nosological forms: cervicitis associated with En-
terococcus faecalis (n=23; 19 %) and Candida spp. (n=23;
19 %), bacterial vaginosis (n=11; 9 %), cervicitis associ-
ated with Ureaplasma urealyticum (n=8; 7 %), Chlamydia
trachomatis (n=6; 5 %), Escherichia coli (n=6; 5 %), Kleb-
siella aerogenes (n=3; 2 %), and Staphylococcus aureus
(n=2; 2 %) [15]. Aerobic vaginitis was diagnosed when a
pathogen was not detected and the ratio of leukocytes to
epithelial cells in smears was low [16].

Conclusions. DEFa1l levels are decreased by 20 %
and DEFb1 levels are increased by 17 % after tetracy-
cline therapy. DEFa1 levels are decreased by 15.6 % and
DEFb1 levels are increased by 80 % after fluoroquinolone
therapy. DEFaTl levels are decreased by 25 % and DEFb1
levels are increased by 45 % after macrolide therapy. The
clinical efficacy of tetracycline monohydrate therapy is
82 %, levofloxacin is 87 %, and josamycin is 92 %. This
study shows that blood AMP levels in women with PID
are different and depend on the antibacterial drug used.
However, extensive clinical trials with a large number of
patients with PID and multidirectional antibacterial drugs
need to be conducted in the future.
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