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ABSTRACT

The aim of the study was to determine the number of lymphocytes, intracellular cytokines produced by lymphocytes,
and the cell cycle of lymphocytes isolated from the blood of patients when exposed to various drugs, as well as to
assess the functions of cultured lymphocytes when exposed to drugs in vivo and in vitro.

Materials and methods. The study involved lymphocytes isolated from the blood of healthy women under various
conditions. At the first stage of the study, T-lymphocytes were isolated from the blood of patients before exposure
to the drug. The absolute and relative lymphocyte count, the number of intracellular cytokines, and the cell cycle
were determined.

At the second stage, the drugs were added to the nutrient medium, where lymphocytes isolated from the blood
of patients who did not receive systemic drugs were cultured. The placental extract preparation was added to
the lymphocytes isolated from the first group of patients, while the hyaluronic acid preparation was added to the
lymphocytes isolated from the second group of patients.

At the third stage, the lymphocytes isolated from the blood of patients after systemic exposure to the placental
extract preparation or hyaluronic acid preparation were isolated and cultured, after which the same lymphocyte
parameters were determined.

Results. The number of T-lymphocytes increased with the systemic use of the placental extract and hyaluronic
acid preparations and practically did not change compared with the baseline data, when these drugs were added to
the nutrient medium. Placental extract and hyaluronic acid had a positive effect on the mitotic activity of cells; it
is worth noting that the effect of placental extract was greater than that of hyaluronic acid. Both drugs did not have
a negative effect on apoptosis of T-lymphocytes. Under the effect of placental extract, lymphocytes secreted more
interleukins, which contributed to proliferation of keratinocytes.

Conclusion. The placental extract and hyaluronic acid preparations have a stimulating effect on keratinocytes. The
placental extract preparation has a stimulating effect on T-lymphocytes after systemic exposure of the body to it.
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PE3IOME

Henpr — ompenennTh KOIMIECTBO JUMQOIHUTOB, BHYTPHKIETOYHBIX JTUM(PONUTAPHBIX IIUTOKHHOB, KIETOUHBIH
IIUKJI TUM(ONUTOB, BEIIEICHHBIX U3 KPOBH ITAIIMEHTOB IIPU BO3JIEHCTBHUH PA3INYHBIX PETapaToB, OIIEHUTH (YHK-
MY KyJTbTHBUPOBAHHBIX JIMM(OIIMTOB TIPH BO3AEHCTBHIH IIPENapaToB in Vivo U in Vitro.

MarepuaJjibl ¥ MeTobl. VccienoBaHNIO MOABEPTATNCH TUM(ONUTEI, BBIICICHHBIE U3 KPOBH 3/[0POBBIX JKECHIIH
NP pa3IUYHBIX yCIoBHAX. Ha mepBom 3Tare ncciaegoBaHus BBIAEISINCH T-TUM(OIUTH M3 KPOBY MAMEHTOB JI0
BO3JeHicTBUS mpemnapata. Onpenensmch: adCOMIOTHOE U OTHOCHTEIbHOE KOJIMYIECTBO TMM(OIUTOB, BHYTPHKIIE-
TOYHBIE IUTOKHUHBI, KIIETOUHBIA IIUKIL.

Ha BTOpOM 3Tane B NUTATENbHYIO CPelly, TA€ KYJIbTHBUPOBAIHCH JIMM(OLUTHI, BHIICICHHBIE U3 KPOBH MALIEHTOB,
KOTOpBIEC HE MOJTyYald CUCTEMHO Ipenaparhl, 100aBsuIuch npenapartsl. K aumdornuTam nepBoii rpynmnsl HaryeH-
TOB B ITUTATEIbHYIO Cpely 100aBIsICS Mpenapar 3KCTPaKTa IUIALEHTbI, K JIMM(OLUTAM BTOPOH IPYIIIbl HalUeH-
TOB — Mpenapar ruanypoHOBOI KUCIOTHI.

Ha TPETHEM 3TAall€ BBIACIIAINCH U KYJILTUBUPOBAJINCH J'II/IM(bOL[I/ITLI, KOTOPBIC ObLIH BBIJICJICHBI U3 KPOBU IMallTUCHTOB
oCJIE CUCTEMHOI'O BO3HeﬁCTBHH Ha OpraHu3M IIperiapaTa 3KCTpaKTa IUJIallCHTBI WK Ipernapara FHaﬂypOHOBOﬁ
KHCJIOTBI, ITOCJIE YETO ONPEACIIAIUCE TC KE MMOKa3aTCIIN J'II/IMQ)OHI/ITOB.

Pe3syasTarsl. KommuectBo T-nmuMdonuTos yBeInanBaaocs Npy CHCTEMHOM HCIIOIb30BAHUH IIPEIApaTOB SKCTPaK-
Ta IUIALECHTH W THATYPOHOBOH KHCIOTHI M MPAKTHYECKH HE MEHSIIOCH IO CPaBHEHHUIO C MCXOAHBIMH JaHHBIMHU
Ipu 100aBIEHUN TUX MPENapaToB B MUTATSIBHYIO CPeAy. DKCTPAKT IUIAIIEHTHl M THATYPOHOBAsI KUCIIOTA MOJIO-
JKUTEITPHO BIMSIOT HA MUTOTHYECKYIO aKTUBHOCTH KJIETOK, SKCTPAKT IUTAIICHTHI B OONBINEH CTENeHH, YeM THaly-
poHoBas kucnoTa. O6a mpemnapara He OKa3bIBAIOT HETATHBHOTO BIIHMSHUS Ha MIPOLECCH aronTo3a T-TuMQOIHTOB.
Ipu nelicTBUM PKCTpaKTa IUIALEHTHI TUM(ONUTEI BBIAEIAIOT OOJNbIIE MHTEPICHKUHOB, KOTOPEIE CIIOCOOCTBYIOT
nponugepanuy KepaTHHOLUTOB.

3akio4enne. IIpenaparsl SKCTpakTa IUIAIEHTHl U THATYyPOHOBOW KHCIIOTHI OKa3bIBAIOT CTUMYJIHpYIOLIee Aeii-
CTBHE Ha KEPaTHHOLUTHL. [Ipenapar skcTpakTa MIaleHTHl 0Ka3bIBAaIOT CTUMYJIHpYoliee AeiicTeie Ha T-numdonu-
ThI IPY CUCTEMHOM BO3/I€HICTBHU Ha OPTaHU3M.

KiroueBble ci1oBa: KyJIbTUBAUA HI/IMCI)OIII/ITOB, BHYTPUKIICTOYHBIC ITUTOKUHBI, DKCTPAKT IJIAHCHTBI, THAJTYPOHO-
Basg KHCJIOTa

KoHaukT uHTEpecoB. ABTOPHI JACKIAPHPYIOT OTCYTCTBUE SBHBIX U MOTCHIMATIBHBIX KOH(PIUKTOB HHTEPECOB,
CBSI3aHHBIX C MyOJIUKAIME HACTOSIICH CTAThH.

HcTounuk puHAHCHPOBaHWUSA. ABTOPHI 3asIBISIOT 00 OTCYTCTBHU (PMHAHCUPOBAHHUS TIPH ITPOBEICHUH HCCIICIOBAHMS.
Js uurupoBanusi: Kynpesnu 10.B., Kysnenosa E.K., [loarymmn W.U., 3uranmmn O.P. Ouenka GyHKIMHA Kyib-

THUBHPOBAHHBIX JTUM(OLMTOB TP BO3JCHCTBUH IIPEIIapaToB, UCIOIB3YIOMUXCS B KOCMETOJIOMMIECKOH MTPpaKTHKE.
bionnemens cubupckou meduyunwl. 2022;21(1):63—67. https://doi.org/10.20538/1682-0363-2022-1-63-67.

INTRODUCTION

Assessment of the functions of cultured lymphocytes when exposed

The use of drugs based on human placental extract
is one of the actively studied and developing areas in
aesthetic medicine and many other branches of med-
ical science. The human placental extract is an active
complex that encompasses amino acids, enzymes, in-

cluding those for antioxidant defense, vitamins, min-
erals, growth factors, immunotropic substances, etc.
There are published data on the stimulating effect of
human placental extract preparations on regeneration
of various tissues [1, 2], as well as on the regulating
effect of the placental extract on inflammatory pro-
cesses [3].
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In cosmetology, hyaluronic acid preparations are
widely used to improve the quality of the skin. Hyal-
uronic acid promotes water retention in the dermis, has
a stimulating effect on fibroblasts, which leads to an
increase in the number of collagen fibers in the dermis,
and neutralizes the action of proinflammatory interleu-
kins in the skin, which contribute to skin aging [4-7].

The literature presents an increasing amount of
data on changes in the skin after exposure to drugs
that promote rejuvenation, but there is practically no
information about the immune response to administra-
tion of such drugs.

The aim of the study was to determine the number
of lymphocytes, intracellular cytokines produced by
lymphocytes, and the cell cycle of lymphocytes isolat-
ed from the blood of patients when exposed to various
drugs, as well as to assess the functions of cultured lym-
phocytes when exposed to drugs in vivo and in vitro.

MATERIALS AND METHODS

The study involved lymphocytes isolated and cul-
tured from the blood of healthy women under various
conditions. At the first stage of the study, T-lympho-
cytes were isolated from the blood of patients before
they were injected with placental extract and hyaluronic
acid preparations. These lymphocytes were cultured in
a nutrient medium, after which the absolute and relative
lymphocyte count, the number of lymphocytes under-
going apoptosis and intracellular cytokines produced
by lymphocytes, and the cell cycle were determined.

At the second stage, drugs were added to the nu-
trient medium where lymphocytes isolated from the
blood of patients who did not receive the drugs sys-
temically were cultured. A placental extract prepara-
tion was added to the nutrient medium with lympho-
cytes isolated from the first group of patients, and a
hyaluronic acid preparation was added to the lympho-
cytes isolated from the second group of patients (ex-
posure to the drugs in vitro). After a certain incubation
period, the same parameters were determined as at the
first stage of the study.

The third stage involved isolating and culturing
lymphocytes from the blood of patients after systemic
exposure of the body to the placental extract or hyal-
uronic acid preparation (exposure to the drugs in vivo),
after which the same parameters of lymphocytes were
measured.

The data obtained were subject to statistical pro-
cessing. According to the Kolmogorov — Smirnov test,
the sampling distribution was incorrect; therefore,
nonparametric methods of statistical processing of the

obtained data were used. The Mo mode, median, and
interquartile range Me (Q25/ Q75) were determined.
The calculation was carried out using the IBM SPSS
Statistics 2 software packages.

RESULTS

At the first stage, the initial mean absolute cell
count of T-lymphocytes isolated from the blood of pa-
tients who were not exposed to any drugs was 15,448
cells, and the relative value was 97.2%. After exposure
to the placental extract preparation in vitro, these pa-
rameters practically did not change and amounted to
15,749 cells and 97.0%, respectively. When exposed
to the placental extract preparation in vivo, the absolute
cell count of T-lymphocytes increased significantly
and amounted to 19,402.0 cells in the nutrient medium.

When exposed to hyaluronic acid, the absolute and
relative cell count of T-lymphocytes decreased both in
vivo and in vitro. In vitro, the number of T-lymphocytes
was 14,888 cells, in vivo — 12,349 cells, which indicated
a more pronounced decrease in the lymphocyte count
with systemic exposure of the body to the hyaluronic
acid preparation. The same tendency was observed in
the change in the relative lymphocyte count: 95.3 and
95.1% in in vitro and in vivo exposure, respectively.

Evaluating the number of proliferating cells that
were in the G2 stage and M stage of the cell cycle (the
synthetic and mitotic phases, indicating active cell pro-
liferation), we found an increase in this parameter in pa-
tients of both groups who received the placental extract
and hyaluronic acid preparations. The increase occurred
when the individuals were exposed to drugs both in vitro
and in vivo. So, when exposed to the placental extract,
the absolute number of proliferating cells increased
from 143 to 276 in vitro and to 887 in vivo, and when
exposed to hyaluronic acid, the cell count rose to 396
and 194 cells, respectively. If we compare the degree of
increase when exposed to different drugs, we can note a
more pronounced degree of cell growth during exposure
to the placental extract, which is probably due to the
immunomodulating properties of this preparation.

The relative value of proliferating cells also in-
creased, and the tendency was the same as with the
increase in the absolute count of proliferating T-lym-
phocytes. The preparations had practically no effect
on the number of apoptotic cells. The absolute and
relative lymphocyte count in apoptosis practically did
not change when exposed to both preparations either
in vitro, or in vivo, which may indicate that the pla-
cental extract and hyaluronic acid preparations did not
have a negative effect on the body.
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The DNA index, that is the ratio of cells whose cell
cycle was in the G1 and G2 phases, practically did not

change when exposed to different drugs. The results
are presented in Table 1.

Table 1

The number of cultured lymphocytes and lymphocyte cell cycle parameters before and after exposure to drugs in vitro and in vivo

Lymphocyte culture
Statistical . .. . with the after systemic
Parameter atistica without exposure, with the addition 9f after systemic exp osure addition of exposure to
parameters - placental extract in | to placental extract in L P
n=12 . — . _ hyaluronic acid | hyaluronic acid in
vitro,n =12 vivo, n =12 o _ . _
invitro,n =12 vivo, n =12
Absolute count
Normal cells Mo 2,480 15,874 8,708 11,153 14,333
(GO/G1) Me (025/075) 15,448 15,749 19,402 14,888 12,349
(1,476.0/1,570.0) | (13,704.0/17,169.0) | (12,184.0/46,790.0)** | (9,321/16,291) | (6,765/14,223) **
Proliferating Mo 31 13 6 70
cells (G2, M) Me (025/0Q75) | 143 (26.25/443.7) | 276 (83.7/415.5)* 887 (242.0/1,556.0)** (119.7?59866.0)** 194 (80.2/432.7)
Apoptotic cells Mo 10.0 4.0 0.8 42.0 4.0
Me (025/075) 37 (3.75/55.7) 31.5(10/53) 42 (4.5/81.5) 19.5 (4.5/42.5) 37.5 (14/66)
Relative count, %
Normal Mo 95.2 97.8 82.7 62.3 82.1
cells (GO/G1) Me (025/Q75) | 97.2(95.2/98.7) 97 (93.6/97.8) 96.4 (85.6/99.2) 95.3(90.7/97.3) |  95.1 (89.0/97.2)
Proliferating Mo 0.1 0.2 0.1 0.2 0.51
Eégf M) Me (025/Q75) | 0.15(0.1/0.91) 0.58 (0.17/1.62) ** 1.4 (0.42/4.35) ** 0.64 (0);(3*1/1’22) 0.87 (0.62/1.32) **
Apoptotic cells Mo 0.1 0.1 0.3 0.3 0.4
Me (025/0Q75) 0.3 (0.1/2.3) 0.4 (0.1/1.67) 0.3 (0.15/1.45) 0.35 (0.3/0.55) 0.55(0.32/0.9)
DNA index Mo 1.93 1.96 1.67 1.96 0.97
(G1/G2) Me (Q25/075) | 1.93 (1.84/2.08) 1.97 (1.91/12.11) 2.01(1.9/6.52) 1.97 (1.96/2) 1.96 (1.85/2)

** p <0.01, *p <0.05 — significance of differences between the parameters before and after exposure to drugs in vitro and in vivo.

When assessing the level of intracellular cytokines
that cultured T-lymphocytes secreted into the nutrient
medium, we found a decrease in the content of inter-
leukin (IL)-1b produced by the CD4+ subpopulation.
A decrease in the level of this cytokine occurred when
both the placental extract and hyaluronic acid were
added to the nutrient medium. The lymphocyte sub-
population with the CD8+ phenotype produced this
cytokine more with the addition of placental extract

than with the addition of hyaluronic acid. Interleu-
kin IL-17A increased in the nutrient medium where
lymphocytes with the CD4+ phenotype were cultured
with the addition of placental extract and decreased
when hyaluronic acid was added. The content of in-
terleukin IL-17A produced by lymphocytes with the
CD8+ phenotype increased with the addition of pla-
cental extract and hyaluronic acid. The data are pre-
sented in Table 2.

Table 2
The number of intracellular cytokines before exposure to drugs and after adding drugs to the nutrient medium
Spontaneous cytokine production
Parameter Statistical parameter | by lymphocytes, with the addition of placental with the addition of hyaluronic acid to
n=12 extract to the medium, n =12 the medium, n =12
Mo 4.0 25.0 3.0
CD4+(IL1b
( ) Me (025/075) 12.0 (4.0/61.25) 8.0 (3.75/26.75)** 8.5 (4.5/56.0)**
M .0 17.0 .0
CDS+(IL1b) - ! ! !
Me (025/075) 8.5 (2.0/20.25) 10.5 (6.25/17.0) ** 7.0 (6.0/7.5)
M 1.0 2.0 4.0
CD4+(IL-17A) °
Me (025/075) 6.0 (1.0/19.0) 9.0 (6.5/24.0)** 4.0 (3.0/4.0)**
M 4.0 8.0 9.0
CD8+(IL-17A) °
Me (Q25/075) 6.0 (4.0/10.0) 8.5 (7.75/18.0)* 9.0 (9.0/12.0)*

**p <0.01, *p < 0.05 — significance of differences between the parameters before and after exposure to drugs in vitro and in vivo.
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DISCUSSION

The number of T-lymphocytes upon exposure to
placental extract increased in vivo and practically did
not change in vitro. This may indicate that the de-
scribed immunomodulating effect of the placental ex-
tract will be realized under the condition of a complex
effect on the body immune system, where all the links
of the immune system are connected with each other
and are in close interaction.

On the other hand, the number of lymphocytes
upon exposure to hyaluronic acid decreased in vivo
and did not change in vitro. Apparently, this is due
to the need to eliminate a foreign substance, which
is hyaluronic acid, administered via an intrader-
mal injection, and lymphocytes are consumed in
this process.

Both placental extract and hyaluronic acid stimu-
late mitosis and cell proliferation. With the systemic
effect of the placental extract, this process is more ac-
tive in comparison with the systemic effect of hyal-
uronic acid, which may be due to a more pronounced
positive effect of the placental extract on the immune
system and the body as a whole. These drugs have no
effect on apoptosis of lymphocytes, which may indi-
cate safety of these drugs for the immune system.

Estimating the content of interleukins that have a
stimulating effect on proliferation of keratinocytes, it
can be said that the total level of IL-1b and IL-17A
increases to a greater extent under the effect of placen-
tal extract than hyaluronic acid. On this basis, we can
speculate about greater effectiveness of the placental
extract in relation to skin cell renewal, although hyal-
uronic acid has a similar effect.

Authors information

CONCLUSION

Placental extract has a stimulating effect on lym-
phocytes upon systemic exposure of the body to it.
The results of the study allow us to speculate about the
stimulating effect of placental extract and hyaluronic
acid not only on the immune system, but also on the
quality of the skin.
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