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Pesiome. Llenbio vccienoBaHus SIBUIOCHh U3ydyeHUe 23OMEKTUBHOCTU HUCITOIb30BaHUS UMMYHOMOIYJISITO-
POB U aHTUOKCHUIAHTOB B KOPPEKIIMU MapaMeTPOB UMMYHHOTO CTaTyca y HallMeHTOK ¢ aneHoMuo3oM. O6-
cienoBaHo 70 MMAIIMEHTOK, Cpear KOTOPHIX 57 XXKeHIMMHAM (OCHOBHAsI TPYIINa), Y KOTOPHIX IO pe3yIbTraTaM
KOMILJIEKCHOTO KJIMHUYECKOTO, YJIBTPa3BYKOBOTO U TMCTEPOCKOITMYECKOTO 00CIeI0oBaHNs ObLT BBHICTABIECH
MarHo3 ageHoMuo3. KOHTPOJbHYIO IPYIITY COCTaBUIM 23 TMHEKOJOTMYECKM 300POBhIe XKeHIIUHBI. [Toce
Bepudukanuy nuarHosa Bce nmanuueHTKu OI' momyuanu crangaptHoe aedeHue (CJI) (KImHUYECKHE peKo-
meHpauuu M3 P® ot 2016 roga). Cpenu mauueHToK O 19 xeHiuuH moaydaiu Toabko CJI (1-s moarpyii-
na). 38 oocnenoBaHHbIX OI' nonosHuTeNBHO K CJI mostydyanu pa3inyHble KOMOMHAIIMWA aHTUOKCUJAHTA, UM-
MYHOMOZYJISITOpa U MeMOpPaHOIIPOTEKTOpa U ObUTM pa3fesieHbl Ha ABe MOArpymIibl. Bo BTopyilo moarpyminy
Bouwu 20 60JbHBIX JornoaHuTeabHOo K CJI monyuaBimx Hatpus pubonykneat; [unokceH n pochoamunuabl.
B tpeThio moarpytimy Bonuio 18 malmeHTOK TOTTOJTHUTEIbHO noaydyaBmux Mao3nH + Hukotunamun + Pu-
6odmaBuH + AHtapHag kuciaora; MermoMuHa akpyuaoHaueraT, U TMuuppu3nHoByo Kuciaoty + docdo-
Jununbl. [IpoBoauics aHaau3 HUTOKMHOBOIO CTaTyca U CUCTEMbl KOMIUIMMEHTAa HA MOMEHT MOCTYIUICHUS
U K 15-my nHI0 HaOMIOeHUsI. YCTaHOBJIEHHbIE HAMM Y MAlIMEHTOK C aJleHOMUO30M YBEJIMUEHUE B CUCTEM-
HOM LIMPKYJISILIUUA COIEPKAHUS XeMOKUHOB M TIpoBocHanTeIbHBIX HUTOKMHOB (TNFa, 1L-8, IL-1p, IL-6,
1L-18) co cHMXXeHMeM KOHLIEHTpAlMU IMTPOTUBOBOCTIATUTENbHBIX HUTOKMHOB (IL-1ra, IL-4) orpaxkaeT peak-
LU0 PE3UACHTHBIX U PEKPYTUPOBAHHBIX KJIETOK BPOXICHHOTO MMMYHUTETA Ha MOJIEKYJISIpDHbIE TTaTTEPHBI,
aCCOIMMPOBAHHBIC C TMTOBPEeXIcHNEM. BBISIBICeHHBIC MI3MEHEHUS IIUTOKMHOBOTO CTaTyca, aKTUBALUSI CUCTE-
MBI KOMITJIEMEHTA, TTOBBIIICHNE KUCIOPOA3aBUCUMOMN aKTUBHOCTA HEUTPOGMIOB eprdepuIecKOl KpOBU
(TIOBBITIIEHHAS TPOAYKIINS aKTUBHBIX (DOPM KHCJIOPOAa B pe3yJibTaTe PECITMPAaTOPHOTO B3PHIBA) CBUACTEIh-
CTBYET O HaJIMYMU UMMYHHOTO BOCITaJIEHUSI HA CUCTEMHOM YPOBHE.

HenocraTrouHas KJImHuKO-1abopaTtopHast 3¢pPeKTuBHOCTH CJI B KOppeKLIMM UMMYHHBIX U3MEHEHUI 000-
CHOBAJIa UCITOJIb30BaHNE B (DapMaKOJIOTHISCKOM Tepariny afcHOMMO3a TIPeIrapaToB ¢ UMMYHOMOIYINPYIO-
MW, aHTUOKCUIAHTHBIMU 1 MEMOPaHOIIPOTEKTOPHBIMH CBOMCTBAMM, YTO OBIJIO YCITEIITHO UCITOIB30BAaHO
MpU JeYeHUHN NPYruX 3a00JeBaHUIl C aHAJTOTMYHBIMU HapylleHUusiMU. He ciienyeT McKio4YaTh U MpsIMOTo
MOJOKUTEIBHOTO BIMSIHUS MCITOJB30BaHHBIX B pabOTe IIperapaToB Ha aHTMOTEeHE3 B oJyarax aJicHOMMO3a,
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KOHTPOJIMPYEMBIIl Ha JTOKAJIbHOM YPOBHE aHTMOT€HHBIMU (paKTOpaMU pOCTa W IIMTOKMHAMU, CEKPETUPYe-
MBIMHU MEPUTOHEATLHBIMI MaKpodaramu, KJIeTKaMU 3HAOMETPOUIHBIX TeTepOTONHMU 1 sHmoTeauss. Hamu
BBISIBJIEHBI OINITUMAJIbHBIC COYETAaHUS MMMYHOMOIYJISITOPOB M aHTUOKCHIAHTOB B KOPPEKIIMU MMMYHOTO
cTaTyca IallMeHTOK ¢ ameHoMro30M. [IpoBemeHHOe UcciemoBaHMe ITOKa3bIiBaeT 3((MEKTUBHOCTD KOPPEKIINN
HapylIeHHBbIX MTapaMeTPOM UMMYHHOTO CTaTyca MallMeHTOK C alecHOMMO30M MPU KOMOUMHAIIUY CTaHIapPTHO-
IO JICYCHUS C aHTUOKCUIAHTHBIMHA I UMMYHOMOIYJIMPYIOIIAMHU CPEICTBAMM.

Karoueswie crosa: adenomuos, umMmyHHbLI cmamyc, UMMYHOMOOYASMOPbL, AHMUOKCUOAHMbL, IPHEKMUBHOCINb NeUeHUS

EFFICACY OF IMMUNOMODULATORS AND ANTIOXIDANTS
IN THE CORRECTION OF IMPAIRED IMMUNE STATUS
PARAMETERS IN PATIENTS WITH ADENOMYOSIS

Ivanova 0.Yu.?, Telegina O.V.>, Konoplya A.A.?

@ Kursk State Medical University, Kursk, Russian Federation
b Lipetsk Regional Perinatal Center, Lipetsk, Russian Federation

Abstract. The aim of the study was to study the effectiveness of the use of immunomodulators and
antioxidants in the correction of immune status parameters in patients with adenomyosis. 70 patients were
examined, including 57 women (the main group), who were diagnosed with adenomyosis according to the
results of a comprehensive clinical, ultrasound and hysteroscopic examination. The control group consisted of
23 gynecologically healthy women. After verification of the diagnosis, all patients with hypertension received
standard treatment (SL) (clinical recommendations of the Ministry of Health of the Russian Federation from
2016). Among the female patients, 19 women received only SL (1 subgroup). 38 exhaust gases examined, in
addition to SL, received various combinations of antioxidant, immunomodulator, and membrane protector
and were divided into two subgroups. The second subgroup included 20 patients in addition to the SL receiving
sodium ribonucleate; Hypoxene and phospholipids. The third subgroup included 18 patients who additionally
received Inosine + Nicotinamide + Riboflavin + Succinic acid; Meglumine acridone acetate, and glycyrrhizic
acid + phospholipids. The analysis of the cytokine status and the compliment system was performed at the time
of admission and by the 15" day of observation. Detected changes of the cytokine status, complement system
activation, increased oxygen-dependent activity of neutrophils in the peripheral blood (increased production
of active oxygen forms as a result of respiratory burst) confirm the presence of immune inflammation on
the systemic level. Insufficient clinical-laboratory efficacy of ST in the correction of immune changes has
justified the use of drugs with immunomodulating, antioxidant, and membrane protective properties in the
pharmacological therapy of adenomyosis, which have been successfully used in the treatment of other diseases
with similar disorders.Optimal combinations of immunomodulators and antioxidants in the correction of the
immune status of patients with adenomyosis were revealed. The study performed demonstrates the efficacy of
correcting immune status parameters in patients with adenomyosis when the standard treatment is combined
with antioxidant and immunomodulating agents.

Keywords: adenomyosis, immune status, immunomodulators, antioxidants, treatment effectiveness

|ntroducti0n There is every reason to believe that the endometrial
tissue located in atypical places may acquire antigenic

According to the WHO definition, endometriosis i )
properties, which promotes development of body sys-

is a dishormonal, immune-dependent, and genetic
pathological process, wherein overgrowth of the benign temic immune reaction. Potential local immune
tissue morphologically and functionally resembling “failures”, acting as specific pathogenetic links of
endometrium occurs outside the uterine cavity [1]. endometriosis, include disorders of: 1) cellular pro-
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liferation and localization control; 2) regulation of the
apoptosis process; 3) neoangiogenesis mechanisms |3,
4, 7]. The aforementioned facts allow to suppose that
adenomyosis conditions are accompanied not only
by local, but also systemic changes characterized by
the development of chronic systemic inflammatory
response, impaired lipid peroxidation, antioxidant
protection factors, which leads to the formation of
endothelial dysfunction, impaired microrheology,
hypoxia, and dysmetabolism [6, 12].

The purpose of the study was to assess efficacy of
immunomodulators in correction of immune status
parameters in patients with adenomyosis.

Materials and methods

70 patients that underwent examination at the SHI
Lipetsk Regional Perinatal Center in 2014-2017 were
investigated. The main group included 57 females
diagnosed with adenomyosis according to the results
of complex clinical, ultrasound, and hysteroscopic
examination. 23 gynecologically healthy females were
included into the control group.

Patients with exacerbated extragenital pathology,
acute bacterial and viral infections, hematological
diseases, gastric and duodenal peptic ulcers, necrotic
ulcerative colitis, oncological diseases, as well as those
receiving anticoagulants, antiaggregants, non-steroid
anti-inflammatory drugs, were not included into the
study.

Along with the common clinical and laboratory
examination (the Order of the Ministry of Health
of Russia dated 1 November 2012 No. 572n) on day
3-7 of the menstrual cycle, all patients underwent
ultrasound examination of pelvic organs with sub-
sequent hysteroscopic examination in MG patients.
After diagnosis verification, all MG patients were
administered with standard treatment (ST) [1],
presuming oral Dienogest 2 mg/day for three mon-
ths. Among MG patients, 19 females took only ST
(Subgroup 1). 38 examined MG patients, in ad-
dition to ST, were administered with different com-
binations of antioxidant, immunomodulator, and
membrane protector; all subjects were divided into
two subgroups. The second subgroup included 20
patients, that (in addition to ST) were administered
with Sodium ribonucleate (Ridostin) 1.0 i/m every 48
hours No. 5; oral Hypoxenum 1 tab. TID No. 30; and
phospholipids (Essentiale Forte H) 2 capsules 3 TID
during meals No. 10. The third subgroup included
18 patients that were additionally administered with
Inosine + Nicotinamide + Riboflavin + Succinic
acid (Cytoflavin) i/v drip 10 ml BID for 7 days;
Meglumine acridoneacetate (Cycloferon) 3 tab. orally
every 24 hours No. 10; and Glycyrrhizinic acid +
Phospholipids (Phosphogliv) i/v 10 ml every 24 hours

No. 7. All drugs were administered according to the
guidelines provided in the Federal Guidelines on the
Use of Drug Products (formulary system) [2].

Laboratory blood tests were performed when
patients were admitted into the inpatient department
as well as on day 15. Results obtained in the control
group were considered as conditional normal values.
Cytokines (TNFa, IL-13, IL-6, IL-8, IFNy, IL-2,
1L-17, IL-18, G-CSF, IL-4, IL-10, IL-1ra) were
detected by using the enzyme-linked immunosorbent
assay with the use of Vektor-Best JSC kits (Russia);
components of the complement system (C3, C3a,
C4, C5, C5A) and factor H — with the diagnostic kit
manufactured by Cytokine Ltd (Russia). C1-Inhibitor
activity was determined using the chromogenic
method based on assessing Cl-esterase inhibition.
Registration was performed by using the “Sunrise”
microplate photometer, Tecan (Austria).

Phagocytic activity of polymorphonuclear leu-
kocytes after their isolation from peripheral blood
samples on the density gradient Ficoll-Urographin
(d =1.077) was evaluated, determining the phagocytic
index (PI), phagocytic number (PN), and phagocytosis
activity index (PAI) by using general methods. The
activity of oxygen-dependent neutrophil systems was
evaluated on the PD 303 SApel spectrophotometer
(Japan) according to the nitroblue tetrazolium test
(NBT-test), spontaneous and zymosan-induced
(NBT-sp., NBT-st.), neutrophil stimulation index
and functional reserve (NSI, NFR).

All clinical, clinical-instrumental examinations,
and pharmacological correction were performed af-
ter receiving the patient informed consent for use of
biomaterials from therapeutic and diagnostic mea-
sures related to diseases for scientific-research pur-
poses.

Statistical processing of study results was per-
formed by using analysis of variance criteria with
the calculation of means (M) and mean arithmetic
error (m) by using the Microsoft Excel 2010 software
package. Significance of differences was evaluated by
using the U-criteria. Differences with p < 0.05 were
considered significant.

Results and discussion

All patients were randomized by age (34.7£2.6
years), body mass index (not more than 26 kg/m?).
Patients from the main group in 78% observations
complained of dysmenorrhea, 72% — dyspareunia;
65% — chronic pelvic pain, 48% — inability to
conceive within the year of regular sex life without
using contraception methods. The age of menarche
in groups did not significantly differ and was 13+1.4
years (p,., > 0.05). The volume of menstrual blood loss
in MG was 134+10.2 mm, which was 3 times larger
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compared to CG (43.2+2.3 ml) (p,, < 0.05). Ferritin
values among CG patients were 84.6+4.9 ng/ml,
which was significantly higher compared to MG
results (10.6£1.2 ng/ml). The comparative analysis
of contraceptive methods showed that 2/3 (64%) of
CG patients underwent the hormonal method, which
significantly exceeded the value of this parameter in
MG patients (15%). Analysis of pregnancy and labor
parity demonstrated that the overwhelming majority
of CG patients (72%) had a history of one or more
pregnancies, and in 78% cases the delivery was
vaginal. 84% CG females did not have intrauterine
manipulations. Every third MG patient (31.2%),
had delivery via the cesarean section; 86% patients

NBT-st.

NBT-sp.

PI

Factor H

underwent instrumental curettage of the uterine cavity
due to pregnancy termination.

The ultrasound study results have shown that
94.6% gynecologically healthy females demonstrate
the uniformity of myometrium structure, clear
visualization of the basal layer, smooth endometrial
contours that correspond to the first phase of the
menstrual cycle. In 85% of MG patients, the following
signs were detected: non-uniform thickness and
structure of the basal layer, asymmetry of the anterior
and posterior uterine walls, presence of increased
and decreased echogenicity zones that cover more
than 2/3 of the myometrium. In 15% observations,
non-uniform and irregular endometrial contours
were found in combination with multiple hypo- and

C5

Figure 1. Complement system and functional metabolic activity of blood neutrophils in patients with adenomyosis before

and after treatment

Note. 1. Circumference radius, parameters in healthy volunteer donors (CG);

2. == == = parameters in patients with adenomyosis (MG);

3. wummmnns , parameters in patients with adenomyosis after ST (Subgroup 1);
4, weeeeeee , parameters in patients with adenomyosis after ST + Ridostin + Hypoxene + Essentiale H (Subgroup 2);
5. == = == parameters in patients with adenomyosis after ST + Cycloferon + Cytoflavin + Phosphogliv (Subgroup 3);

6. O, p < 0.05 between parameters relative to MG.
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TABLE 1. LEVELS OF BLOOD PLASMA CYTOKINES IN PATIENTS WITH ADENOMYOSIS BEFORE AND AFTER TREATMENT

1 2 3 4 5
Patients with adenomyosis
Parameters Units of
measurement Healthy ST + Ridostin ST+

females Before Standard Cycloferon

+ Hypoxene .
treatment treatment . + Cytoflavin
+ Essentiale H .

+ Phosphogliv

TNFa pg/ml 3.3+0.2 8.40+0.18*" 5.20+0.21*"2 | 3.90+0.22*23 3.1£0.2%23

IL-1B pg/ml 1.90+0.21 8.30+0.24*" 6.3+0.5% "2 4.90+0.32* 13 3.4£0.4*
IL-6 pg/ml 5.80+0.21 22.90+1.87*" 14.60+2.17*"2 | 10.10+1.6* "3 4.70+0.23* ™
IL-8 pg/ml 5.20+0.12 37.7x2.1*1 24.8+1.8*"2 14.3£1.3* 13 8.10+0.87* ™
IL-18 pg/ml 291.4422.5 409.9+23.6™" 367.9+21.4*"2 | 371.5£19.1*"2 | 309.9+18.5*>*
IL-4 pg/ml 10.00+0.45 7.5+0.6" 7.5%1.1*1 7.70£0.45*1 15.45+0.47* ™
IL-10 pg/ml 3.70£0.21 4.1+0.2 6.60+0.34*"2 | 8.40+0.42*'3 9.50+0.75* -
IL-1ra pg/ml 370.0£17.9 43.9+9.2*1 277.6+15.0* "2 | 349.5+33.1*23 ?_?36&14'90
IFNy pg/ml 24401 15.3+1.4*1 13.312.2*1 6.10+0.42* -3 5.90+0.44* 13
G-CSF pg/mi 73.6+1.8 112.5+£12.1*1 123.245.9*1 119.5+6.8* " 90.334£3.11* ™+
IL-2 pg/ml 0.60+0.56 6.20+0.21*" 5.9+0.8*" 4.1+0.8*"2 2.60+0.42* ™

Note. *, p < 0.05.

hyperechogenic myometrial inclusions spreading to
the depth of no more than 1/3 myometrium. Clinical
and ultrasound signs in 92% observations were
confirmed by the hysteroscopy data.

Blood plasma tests in patients with adenomyosis
have confirmed the increased concentration of
proinflammatory cytokines (TNFa, IL-1p, IL-6,
IL-8,IL-18)and decreased levels ofanti-inflammatory
(IL-4 and IL-1ra) cytokines. The levels of IFNy,
IL-2, and the G-CSF growth factor were higher than
those in healthy donors; the concentration of anti-
inflammatory cytokine IL-10 remained unchanged.
After ST, the levels of all examined anti-inflammatory
cytokines and IL-1ra were slightly closer to healthy
donor parameters; the IL-10 concentration was
increased as a compensatory measure, whereas levels
of other cytokines remained unchanged. Introduction

of Ridostin, Hypoxene, and Essentiale Forte H
(Subgroup 2) additionally normalized TNFa and
IL-1ra concentrations, corrected IL-1p, 1L-6, IL-8,
IFNy, IL-2 levels to a larger extent, and even more
increased the IL-10 level; the level of other cytokines
remained unchanged. The inclusion of Cycloferon,
Cytoflavin, and Phosphogliv into ST (Subgroup 3)
compared to the prior drug combination additionally
normalized the IL-18 concentrations, increasing in
a compensatory manner the level of analyzed anti-
inflammatory cytokines higher than control group
values, and to a larger extent corrected I1L-1pB, 1L-6,
1L-8, G-CSF, IL-2 levels (Table 1).

On hospital admission, the complement system
activation (increasedlevelsofallanalyzed components)
was observed in the blood plasma of the main group
patients, with the opposite changes of its inhibitors
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(Cl-inhibitorincrease, Hfactordecrease). ST adjusted
the concentration of complement components closer
to control parameters (except for C5), increasing the
level of inhibitors higher than those in donors. The
administration of Ridostin, Hypoxene, and Essential
Forte H (Subgroup 2) normalized the levels of C3a,
C4, and C5A complement components, strongly ad-
justing concentrations of C3 and C5 components
to those in control group. The use of Cycloferon,
Cytoflavin, and Phosphogliv (Subgroup 3) together
with ST additionally normalized the C5 component
concentration and significantly increased the level of
complement system inhibitors compared to control
values (Figure 1).

The analysis of functional-metabolic activity
(FMA) of neutrophils in patients with adenomyosis has
revealed decreased phagocytosis activity and intensity
parameters (PI, PN, and PAI) as well as increased
parameters of oxygen-dependent systems (NBT-sp.,
NBT-st., NFR). ST normalized two FMA parameters
(PI and NFR) and corrected PAI; other parameters of
neutrophil FMA remained unchanged. In the second
subgroup, parameters of phagocytic (PN and PAI) and
oxygen-dependent (NBT-st.) activity were additionally
normalized. In the third subgroup, NST-sp. also
normalized, and PAI increased (Figure 1).

While performing a quantifiable comparison for the
number of impaired immune status parameters, it has
been demonstrated that before treatment onset, 97.9%
of all parameters were changed compared to controls.
After the standard treatment, 18.4% parameters
became normalized, 34.7% were corrected to healthy
donor magnitude, but not to their values, whereas
46.9% remained at the level found at treatment onset.
After using Ridostin, Hypoxenum, and Essentiale
Forte H as a part of ST, 44.9%, 40.8%, and 14.3% of
parameters analyzed were normalized, corrected, and
remained unchanged, respectively. After including
Cycloferon, Cytoflavin, and Phosphogliv addition
into ST, 69.4% immune status parameters were
normalized, and 30.6% parameters were corrected.

The majority of studies devoted to the role
of immune mechanisms in the pathogenesis of
adenomyosis reveal the decreased activity of natural
killer cells, increased activity of serum and peritoneal
fluid proinflammatory cytokines , decreased ability
of white blood cells for interferon production,
increased amount of peritoneal macrophages as
well as subsequent proinflammatory cytokine and
chemokine secretion both in the peritoneal fluid and
in endometroid implants [4, 7, 10, 11].

Increased levels of serum chemokines and
proinflammatory cytokines (TNFa, IL-8, IL-18,
IL-6, IL-18) along with decreased concentration of
proinflammatory cytokines (IL-1ra, IL-4) in patients

with adenomyosis reflect the reaction of resident and
recruited innate immune cells to damage-associated
molecular patterns [13].

High IFNy level (effector of the cellular immune
response of inflammatory type) and prolonged
preservation of the increased serum [FNy/IL-4 ratio
not decreasing after performed ST suggest about
activation of IFNy-produced NK-cells as a part of
type 1 innate lymphoid cells (ILC1), which promote
polarization of T-cell differentiation towards Type 1
T-helpers (Th1) followed by activating macrophages
that express enzymes for reactive oxygen species
formation, activation of NO-synthetase with NO
formation. A significantly increased level of the
colony-stimulating factor G-CSF and IL-2 which
also does not decrease after the ST performed, may
activate mature neutrophils and support growth of
both mixed granulocytic-monocytic lineage colonies
as well as separate granulocyte and monocyte/
macrophage colonies, whereas IL-2 markedly able
to stimulate activity of almost all cytotoxic cell
clones activates monocytes and macrophages, thus
increasing production and secretion of chemokines,
proinflammatory cytokines, colony-stimulating fac-
tors.

Detected changes in the cytokine profile,
complement system activation, increased neutrophilic
oxygen-dependent activity in the peripheral blood
(increased production of reactive oxygen species as a
result of respiratory burst) confirm ongoing systemic
immune inflammation.

Insufficient clinical-laboratory efficacy of ST in
the correction of immune changes has justified the
use of drugs with immunomodulating, antioxidant,
and membrane protective properties in the phar-
macological therapy of adenomyosis, which have been
successfully used in the treatment of other diseases
with similar disorders.

Pharmacological drugs Hypoxene and Cytoflavin
that were used in the current study exert antioxidant
and energy-correcting properties, minimize oxida-
tive stress signs found in endometriosis, prevent
development of free radical oxidation and activation
of lipid peroxidation, thus stabilizing the phospholipid
layer of damaged cell membranes, including immune
cells. Substituting and embedding into cellular
membranes, phosphatidyl cholines of the Essentiale
H and Phosphogliv can restore membrane functional
activity and intracellular metabolism. Ridostin and
Cycloferon belong to immunomodulators, which
function to correct immune system functioning
manifested by enhancing of weakened immunity and
inhibition of stimulated immunity. It is also possible
that they may normalize complement system, cells
producing cytokines and chemokines, function
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of phagocytes, which are important suppliers of
non-oxidated radicals. It is logical to presume that
detection and correction of immune disorders can
have an impact on severity of adenomyosis symptoms.
A more significant efficacy of combining Cycloferon,
Cytoflavin, and Phosphogliv might potentially be
related to the presence of a trisodium glycyrrhizinic
acid salt in Phosphogliv; this substance exhibits im-
munomodulating properties, primarily able to activate
natural killers (NK-cells) and T-lymphocytes. Cyto-
flavin also contains succinic acid, inosine, vitamins
PP and B2; these thoroughly selected and balanced
components have self-potentiating metabolic and
energy-correcting effects.

it might not be ruled out that the drugs in the study
could exert direct positive impact on the angiogenesis
in adenomyosis foci that is controlled at the local level
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by angiogenic growth factors and cytokines secreted
by peritoneal macrophages, cells of endometroid
heterotopies and endothelium.

Thus, the study performed demonstrates the
efficacy of correcting immune status parameters in
patients with adenomyosis by combining the standard
treatment with antioxidant and immunomodulating
agents.
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