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Abstract. In patients with acne vulgaris — the inhabi-
tants of the natural biogeochemical iodine deficiency re-
gion, changes in the immune system that indicate the for-
mation of a secondary immunodeficiency state, mainly T-
lymphocytes, and reduced phagocytic activity of phago-

cytic blood cells that are interdependent with the severity of
clinical manifestations of dermatosis have been detected.
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Introduction. Acne vulgaris is one of the most
common skin diseases which is registered in 80-
90 % of teenagers and young working people [1, 7,
8]. The localization of acne on the exposed skin
(face, upper trunk, shoulders), development of resis-
tance to the methods of basic therapy cause psycho-
emotional disorders, decrease quality of their life and
social activity which defines the essential health and
social importance of this dermatosis [4, 7, 10].

According to current researches, pathogenesis of
acne vulgaris is complex and multifactor, however it
has not been studied properly. It was established that
acne vulgaris appears on the basis of genetic suscepti-
bility due to irregularities of the sebaceous glands func-
tion, pathological desquamation of sebaceous follicle
epithelium and activation of the skin flora
(Propionibacterium acnes, Staphylococcus epidermis
and others). The changes in endocrine regulation, im-
mune system as well as in metabolism contribute to the
development of inflammatory processes in the skin.

The changes in the immune system as well as the
thyroid gland functional state, having multifaceted
regulatory impact upon metabolic processes in the
organism of patients proved to be important in the
development and chronicity of dermatoses [1, 7, 2].
The study of the thyroid gland and systemic immunity
condition in patients with acne vulgaris, living in a
region with natural iodine deficiency is relevant.

The purpose of the study. The aim of the study
was to identify the indicators of systemic immunity
in patients with acne vulgaris with different degrees
of severity of dermatosis living in areas with natural
iodine deficiency.

Material and methods. 75 patients, permanent
residents of Chernivtsi region with acne vulgaris
were observed. It is the natural biogeochemical re-
gion with iodine deficiency [2]. Among the patients
there were 26 males and 49 females aged 18 to 29
years. According to the classification of acne vul-
garis [6], the majority (42 — 56,0 %) of the patients
were diagnosed as having an average severity of
dermatitis, 17 (22,7 %) of them had a mild course
and in 16 (21,3 %) patients a severe form of acne
vulgaris was found. The duration of dermatosis in
examined patients ranged from 6 months to 8 years.
The control group consisted of 22 practically healthy
persons of the same age.
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In determining the functional state of these pa-
tients’ pituitary-thyroid system according to serum
triiodothyronine, thyroxine and thyroid-stimulating
hormone and to results of sonographic examination of
thyroid gland [3], it was established that more than
half (55,8 %) of the patients with acne vulgaris from
natural biogeochemical regions with iodine deficiency
had changes in the thyroid gland function, which are
more often common among the patients with moder-
ate and severe clinical course of dermatosis.

To assess the cellular and humoral immune sys-
tem in patients with acne vulgaris, total number of T-
lymphocytes, active T cells, T-helper (Th) and T-
suppressor lymphocytes (Ts), immunoregulatory
index - IRI (Th/Ts), the number of B-lymphocytes,
the content of serum immunoglobulins (Ig) classes
M, G, A and circulating immune complexes (CIC)
were determined, and to assess phagocytosis state,
we determined the phagocytic activity and phago-
cytic number of polymorphonuclear leukocytes and
did a test of nitroblue tetrazole recovery (NBT —
spontaneous test) and NBT- the test stimulated with
pirogenal (NBT stimulated test) carried out accord-
ing to well-known methods [V.V. Menshikov, 1987,
Kuznik B..I. and co-authors, 1989].

A statistical processing of the research results
was carried out by means of a statistical analysis [5]
using the computer program Statistica 6.0, according
to the probable difference as medium at p<0,05.

Results and discussion. In determining the
parameters of the immune system in 75 patients with
acne vulgaris who permanently reside in natural io-
dine deficiency, we found (Table 1) signs of secon-
dary immunodeficiency state, and mainly T-cell
population of lymphocytes. For instance, in patients,
examined for acne vulgaris, we revealed the likely,
compared to the control group, relative decrease in
the total number of T cells (17,2 %, p<0,001), and
active T-lymphocytes (17,7 %, p<0,001). At the
same time, in patients with acne vulgaris, changes in
cellular composition of subpopulations of T-
lymphocytes were found, namely, the likely reduc-
tion in the number of T-helper lymphocytes (21,1 %,
p<0,001) in less expressive reduction of T-
suppressor lymphocytes (by 13,0 %, p<0,05), but no
significant changes in immunoregulatory index.
Moreover, the patients with acne vulgaris had mod-
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Table 1

Indicators of systemic immunity in patients with acne vulgaris — the inhabitants
of the region of iodine deficiency

Indicators Units The control group (n=22) Patients Wi(tr};?;le Vulgaris

T- lymphocytes % 44,1+1,32 36,540,717

T -lymphocytes active % 28,8+0,572 23,7+0,752"""
T-suppressor lymphocytes % 16,9+0,754 14,740,426

T-helper lymphocytes % 27,9+1,17 22,0+0,588™""
Immunoregulatory index 1,71£0,097 1,59+0,057

B- lymphocytes % 26,6+1,05 23,840,310

Ig A g/1 3,630,174 2,93+0,099""
IgM g/l 1,22+0,071 1,17+0,033

Ig G g/1 13,440,844 17,940,416

Circulating immune complexes Absl;);})t:nce 96,1+4,08 88,6+£2,61

Phagocytic activity Standard units 71,4+1,26 68,9+0,521"
Phagocytic number % 5,06+0,232 5,010,082

NBT -test spontaneous % 13,7+0,931 9,85+0,313"
NBT test stimulated % 32,140,823 30,10,385"

Notes: 1. n - number of observations. 2. * - The degree of probability of the difference relative to the control group of indica-

tors: * —p<0,05; ** — p<0,01; *** — p<0,001

erate decrease (by 10,5 %, p<0,001) of relative num-
ber of B-lymphocytes.

The analysis of humoral immune system in pa-
tients with acne vulgaris from the iodine deficiency
region detected (Table 1) an increase of immu-
noglobulin G in serum (by 33,6 %, p<0,001) with a
reduction of immunoglobulin A (19,3 %, p<0,001)
without significant changes in the level of immu-
noglobulin M and in the content of circulating im-
mune complexes in serum.

Results of immunological studies in patients
with acne vulgaris (Table 1) also showed a signifi-
cant reduction of phagocytic activity of their poly-
morphonuclear leukocytes (by 3,5 %, p<0,05) and a
significant decrease of NBT-test (28,1 % p<0,001)
and NBT stimulated test (by 6,2 %, p<0,05), charac-
terizing the final stages of phagocytic process.

The results of determination of systemic immunity
in patients with acne vulgaris with different degrees of
severity of dermatosis are presented in Table 2.

According to the data shown in Table 2, the
patients with mild forms of acne vulgaris only had a
moderate decrease in the relative number of active T-
lymphocytes (11,5 %, p<0,05), while the level of
total and T-helper lymphocytes which are the main
coordinating cells of immunological protection, were
within the mark. These patients also had a moderate
decrease in the number of B-lymphocytes (12,0 %,
p<0,05) an increase in Ig G (by 22,4 %, p<0,05) on
the background of Ig A reduction(19,8 %, p<0,001),
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and a drop of spontaneous NBT test index (by
25,5 %, p<0,01).

More pronounced changes in immunological
parameters were found in patients with acne vulgaris
of moderate severity of dermatosis such as signifi-
cant decrease both compared with the control group
and with patients having mild forms of acne vulgaris:
the relative amount of total T-lymphocytes
(respectively: 17,9 % p<0,001 and 13,0 %, p=0,001),
T-suppressor (respectively: 15,4 %, p<0,05 and
13,3 %, p<0,05) and T-helper lymphocytes
(respectively: 20,4 %, p<0,001 and 11,9 %, p<0,05).
Also, the patients with moderate severity acne vul-
garis had significant, compared with control group,
decrease in active T-cells (14,2 %, p<0,05) and B-
lymphocytes (9,4 %, p<0,05), and a marked increase
in Ig G (by 37,3 %, p<0,001; compared with patients
having mild forms of acne — 12,2 %, p<0,05) against
Ig A decrease (16,0 %, p<0,001). At the same time,
these patients also had a decrease of phagocytic ac-
tivity (3,8 %, p<0,05), spontaneous NBT test (by
26,3 %, p<0,001) and stimulated NBT test (8,8 %o,
p<0,01).

However, the most significant changes in sys-
temic immunity were found in patients with severe
acne vulgaris — the likely performance as compared
to the control group and patients with mild and mod-
erate forms of acne vulgaris decrease in the relative
number of T-lymphocytes overall (by 27,2 % and
28,8 %, p<0,001 and 11,3 %, p<0,01), active T-
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Table 2
Indicators of systemic immunity in patients with acne vulgaris varying severity
Patients with Acne Vulgaris
Indicators, The control of varying severity (n=75)
units group (n=22) (11\14:11;17) Moderate (n,=42) (?E:elrg)
T- lymphocytes,% 44,1132 41,6+1,49 3 %12;06?0209; N pmig: éﬁ?ﬁi; ol
T -lymphocytes active, % 28,8+0,572 25,5+1,19" 21’:;10’?0953* 1%??;6,60501 1
P25=0,001
T-suppressoro/lymphocytes, 16,940,754 16,540,563 14}1;13-;()6,60427* p1-3>105’2)15:|§(;f>20’05
T-helper lymphocytes, % |  27,9+1,17 2524126 22};2i2’06’g§*** pl-3i(8):g§(l);£;3j3:;>01
Immunoregtl/})atory index, 1,7140,097 1,56+0,094 1},)61'11:(()),’(())26 p1_3>16:?g5i;0£,1221;’05
B- lymphocytes, % 26,6+1,05 23.4+£0,428° 2;‘1’_%:3? o fg:g;oizi I), o5
IgA, g/l 3,630,174 2,9140,194” 3 ’gfﬁ()ﬁg** p]_;’oﬁ?)??ﬁg;,o S
IeM, g/1 1,2240.071 1,1240,075 1131;?)’,%28 p1_3<16,3(;‘;(;)’?_330,0 5
IgG,g/1 13,440,844 16,4+1,13" lsl’iigf)é*;* p1_31>76?0i5?}6>25_ 36:(;0 S
Circulatinpg1 :;rrsmne com- 96,144,08 84.0+4.64 9;)],6;?),’%4;7 p]_3>(§,76(5);i§;_637>0,05
Phagocytic activity 71.4+1,26 69,8+1,17 6%:;06750058* p1_3<60‘t2)21f 11[;21_31;:’001
Phagocytic number 5.06+0,232 5,040,111 5}’%3”825 o <g:331i;11;1ig;,001
NBT -test spontaneous, % 13,740,931 10,2i0,660** 10£)11j;2’0‘tgg*** pl_ig?()ﬁ;?’lzi;z%
NBT test stimulated, % | 32,140,823 32,240,570 2915?_?6?3 ! ) o j(i’(?()ig’;f_go,o S

Notes: 1. n - number of observations. 2. * - The degree of probability of the difference relative to the control group of indica-
tors: * — p<0,05; ** — p<0,01; *** — p<0,001. 3. p;, P13, P23— the probability of the difference in performance of different

groups of patients

lymphocytes (respectively: 36,1 % and 27,8 %,
p<0,001 and 25,5 %, p<0,01) and patients with mod-
erate forms of acne (by 1,26 times at p<0,05). The
patients with severe acne vulgaris had a significant,
compared with the control group, reduction in the
number of B-lymphocytes (12,8 %, p<0,05) and lev-
els of Ig A (by 26,2 %, p<0,01) against the back-
ground of the Ig G increase (by 32,8 %, p<0,001).
All the parameters of phagocytosis which were
under study in the patients with severe acne vulgaris
changed. For instance, the patients with severe acne
vulgaris had significant, as compared both with indi-
viduals in the control group and in patients with mild
and moderate forms of acne reduction in phagocytic
activity (respectively: 1,1 %, p<0,001, 8,0 % and
6,6 %, p<0,01) and phagocytic number (respectively:
13,2 %, p<0,05, 12,2 % and 12,9 %, p<0,001). At the
same time, in these very patients had reduction com-
pared with individuals in the control group and pa-

tients with mild forms of acne vulgaris in spontane-
ous NBT test indices (respectively: 37,0 %, p<0,001
and 154 %, p<0,05) and stimulated NBT test
(respectively: 10,1 % , p<0,01 and 10,2 %, p<0,001).

Thus, the most significant changes of the stud-
ied parameters of systemic immunity and phagocyto-
sis were found in patients with acne vulgaris in io-
dine deficiency region with moderate and especially
severe course of dermatosis. In general it should be
considered when administering complex treatment of
this dermatosis to such patients.

Conclusions
1. In patients with acne vulgaris, living in the
area of natural biogeochemical iodine deficiency,
changes in systemic immunity, combined with mani-
festations of secondary immunodeficiency state,
mainly T-lymphocytes population, as well as a re-
duction in phagocytic activity of phagocytic blood
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cells that are most significant in patients with moder-
ate and severe course of dermatosis have been de-
tected.

2. Our studies indicate the great importance of
immune disorders in the pathogenesis of acne vul-
garis in patients living in iodine deficiency region,
which aggravate the course of dermatosis and sub-
stantiate the advisability of the patients’ rational
therapy.

Prospects for further research. The develop-
ment and evaluation of clinical efficacy of complex
treatment of patients with acne vulgaris who live in
an iodine deficiency region and administration of an
adequate therapy to them are the main prospects for
further research.

References

1. Bomommna H.O. Oco6nuBOCTI KTiHIKK Ta Hepebiry Bylib-
rapHUX BYTPIB HA TIi CYMyTHBOI rellikoOakTepHol iH(EeK-
uii ractpoayoeHansHoi sokanizauii / H.O. BomnommHa,
O.1. lenucenko, B.JI. Baciok // Ykp. . AepMartoll., BeHe-
poi., kocmeror. —2013. — Ne 3 (50). — C. 16-21.

2. JHenncenko O.I. Anmepromepmaro3u B HomoaediluTHOMY
perioni / O.1. [Ienucenko. — Yepniui: 5JIMY, 2010. —
156 c.

3. Kapsaupka FO.I1. dyHKIiOHANBHUNA CTaH IMIUTONMOAIOHOT
3aJI034 Y XBOPUX Ha BYJIbTapHi BYTpH B PETiOHI 3 IPHPO/I-
HuM Honoxnedinurom // FO.I1. KapBaupka, O.1. [lenucen-
ko // XK. nepmatoBenepon. Ta kocMeroln. iM. M.O. Topcye-
Ba. —2013. — Ne 1-2 (30). — C. 47-50.

Tom 18, Ne 1 (69), 2014

4. Kyraceuu S.®D. OnbIT JiedyeHus TsOKeIbIX GopM yrpeBoi
6one3nn / S1.®. Kyracesnu, M.A. Mamurakosa // Ykp. XK.
JepMaToll., BeHepoil., kocmeTon. — 2011. — Ne 3 (42). —
C. 66-72.

5. Jlamay C.H. OcHOBHbIC NPHHIMIIBI TIPUMEHEHUS CTATHC-
THYECKUX METOJOB B KIMHHUYECKUX HCIBITAHUAX /
C.H. Jlanau, A.B. Uy6enko, I1.H. babuu. — K.: MopuoH,
2002. - 160 c.

6. OrypuoBa A.H. Kpurepuu OLEHKH CTENEHH TSKECTH B
BBIOOpE TaKTHKH JiedeHus yrpeBoii 6onesnu / A.H. Oryp-
osa // Jlepmaton. u Benepon. — 2004. — Ne 1 (23). —
C. 45-49.

7. 1lynensko O.M. IlepcrieKTuBH Be/ICHHS MALIEHTIB 3 aKHE
3 BUKOPHCTaHHAM CHCTeMHHX peruHOinis / O.M. Illyme-
ubKo, B.1. Crenanenko, B.B. Koposenko // Ykp. k. aep-
Maroil., BEeHepoid., kocMeros. — 2012. — Ne 2 (45). —
C. 92-96.

8. Bhate K. Epidemiology of acne vulgaris / K. Bhate,
H.C. Williams // Br. J. Dermatol. —2013. — Vol. 168, Ne 3.
—P. 474-485.

9. Murillo N. Scin microbiota: overview and role in the skin
diseases acne vulgaris and rosacea / N. Murillo,
D. Raoult // Futur. Microbiol. — 2013. — Vol. 8, Ne 2. —
P.209-222.

10. Niemeier V. Acne vulgaris — psychosomatische aspekte /
V. Niemeier, J. Kupfer, U. Gieler // J. Deutsch. Dermatol.
Gesellschaft. —2010. — Vol. 8, Ne 3, Suppl. 1. — P. 95-104.

11. The effects of systemic isotretinoin and antibiotic therapy
on the microbial floras in patients with acne vulgaris /
P.Y. Basak, E.S. Cetin, 1. Giirses [et al.] // J. Europ. Acad.
Dermatol. Venereol. — 2013. — Vol. 27, Ne 3. — P. 332-
336.

NOKA3ATEJIA CACTEMHOI'O MMMYHHUTETA Y BOJIbHBIX BYJIbI'APHBIMH YI'PAIMU
C PABHOMU CTEIIEHBIO TSKECTH - ’KUTEJIEM HOJOAE®PUIUTHOI'O PETHOHA

1O.11. Kapeaukas, O.U. /lenucenko

Pe3tome. YV GONBHBIX ByJIbrapHBIMHU yIPSIMH — KUTENIEH OMOr€OXUMHYECKOTr0 PErnoHa ¢ MPUPOIHBIM HOJ0Ae(hHITUTOM
YCTaHOBJICHbI U3MCHEHU I0Ka3aTeliell CHCTEMHOT0 UIMMYHHUTETa, KOTOPbIE CBUJIETEIBCTBYIOT O JOPMUPOBAHUH BTOPUUHO-
ro UIMMYHOAC(UIIUTHOTO COCTOSHMS, NIPEUMYILECTBEHHO N0 T-KJIETOYHOMY 3BEHY, a TaKKe CHWXKCHHE (aronuTapHoi ak-
TUBHOCTH (haroIUTHPYIONINX KIETOK KPOBHU, KOTOPEIE HAXOISITCS BO B3aHMO3aBHCHMOCTH CO CTETICHBIO TSHDKECTH KIMHHIEC-

KHX IPOSIBIIEHUH lepMaro3a.

KnroueBble cioBa: ByJbrapHsle yrpu, Ho101eUINTHBINA PETHOH, CHCTEMHBIH HIMMYHHTET.

HHOKA3ZHUKHU CUCTEMHOT O IMYHITETY Y XBOPUX HA BYJIBI'APHI BYI'PU 3 PI3HUM
CTYHEHEM TSIKKOCTI - MEIIKAHIIIB HOJAOJE®PIIUTHOIO PETIOHY

IO.11. Kapeayvka, O.1. /lenucenxo

Pe3iome. Y XBOpHX Ha ByJIbrapHi ByIpH — MEIIKaHIIB 010T€0XiMIYHOTO PETiOHY 3 IPUPOTHUM HomoaedinuTom BeTa-
HOBJICHO 3MiHH ITOKa3HUKIB CHCTEMHOTO IMYyHITETY, SIKi CBiTYaTh PO (GOPMyBaHHSI BTOPHHHOTO IMyHOAE(IIUTHOTO CTaHy,
nepeBakHO 3a T-KIIITHHHOIO JIAHKOIO, a TAaKOX 3HIKEHHS (paronuTapHOi akTHBHOCTI (harONUTYBAJIbHUX KIITHH KPOBI, SIKi
nepeOyBaroTh y B3a€MO3aJIeKHOCTI 31 CTYIIEHEM TSDKKOCTI KIIIHIYHUX HPOSIBIB IepMaTO3Yy.

KurouoBi ciioBa: BynbrapHi Byrpy, ionoaediunTHUR perioH, CUCTEMHHUI iMyHITeT.

ByKOBHHCHKHI epikaBHUI MeauuHui yHiBepcuteT (M. YepHiBii)
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