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CYTOTOPOGRAPHIC FEATURES OF PLASMA CELLS IN THE MAJOR SALIVARY
GLANDS OF RATS IN NORM AND AT DIFFERENT FUNCTIONAL STATES

///////////////////////////////////////////////////////////////////////////////////////////

The aim of the study was to determine the cytotopographic features of plasma cells in the major salivary glands of rats
in norm and in functional states caused by proserin and platyphylline. The study was carried out on 100 white Wistar male rats
with body weight (185 + 20) g. The first experimental group consisted of 40 animals which received platyphylline (cholinolytic)
at a dose of 0.3 mg / kg body weight; the second experimental group included 40 animals with proserin introduction
(anticholinesterase drug) at a dose of 0.1 mg / kg body weight; the control group included 20 similar intact animals. The animals
were euthanized with an overdose of thiopental anesthesia. Platyphylline and proserin effect leads to the increase in the
plasmocytes number of the major salivary glands of rats, which is a morphological confirmation of the local protective barrier
enhancement in response to stimulation. Stimulation with platyphylline especially leads to the increase in the number of
plasmocytes in the periductal connective tissue of the submandibular gland. Proserin causes the increase in the number of
plasmocytes in submandibular and sublingual glands predominantly in periacinar interstitium, and in the parotid glands — in
periductal stroma.
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Xerostomia, or dry mouth syndrome is a common pathology observed by physicians of various
specialties. Underestimation of this condition in patients leads to unsatisfactory treatment results. The
syndrome manifests itself in almost 12% of the world population and its prevalence amounts to 25%
among the elderly people. Hyposalivation is associated with constantly dry mouth, causes eating,
swallowing and speech difficulties [4, 6, 7].

In this case the protective function of saliva is damaged; this function includes moistening of the
oral cavity tissues, cleaning the mucous membrane from food debris and desquamated epithelium,
biological cleaning of the oral cavity [8]. In addition, the protective function of saliva provides barrier
formation with mucins, antibodies and non-immunoglobulin antimicrobial factors. Immunoglobulins A
class, produced by stromal plasma cells of the major salivary glands, perform the important protective
function, blocking adhesion of the pathogenic microorganisms to the oral mucosa surface [5]. The plasma
cells are found in the loose connective tissue of proper layer of the mucous membranes of the hollow
organs, omentum, the interstitial connective tissue of the glands (salivary, mammary, etc.), lymph nodes,
spleen, bone marrow. They are formed in the lymphoid organs from B-lymphocytes and provide
antibodies production in the organism [1].

Research purpouse - to determine the cytotopographic features of plasma cells in the major
salivary glands of rats in norm and in functional states caused by proserin and platyphylline.

Material and methods. The study was carried out on 100 white Wistar male rats with body
weight (185 + 20) g. The first experimental group consisted of 40 animals which received platyphylline
(cholinolytic) at a dose of 0.3 mg / kg body weight; the second experimental group included 40 animals
with proserin introduction (anticholinesterase drug) at a dose of 0.1 mg / kg body weight; the control
group included 20 similar intact animals. The models affecting the parasympathetic system were used for
the rats of the experimental groups applying intra-arterial administration of mentioned drugs diluted with
isotonic solution (2.5 ml for 25 minutes).

The animals were euthanized with an overdose of thiopental anesthesia. The study complies with
the requirements of the international principles of the "European Convention for the Protection of
Vertebrate Animals used for Experimental and Other Scientific Purposes” (Strasbourg, 1985), the
corresponding Law of Ukraine "On the Protection of Animals against Cruelty" (No. 3446-1V as of
21.02.2006, Kyiv), the Ethical Code of Ukrainian Physician and the Code of Ethics for a Scientist in
Ukraine.

The parotid, submandibular and sublingual glands were immersed in vials with cold 2.5%
glutaraldehyde solution in phosphate buffer at pH 7.4 and stored at refrigerator temperature +4° C for 1
day to prepare semithin sections. The right and left parotid, submandibular and sublingual glands were
embedded in Epon- 812 according to the generally accepted technique [2].

Material impregnated by Epon-812 was placed in gelatin capsules and filled with resin, followed
by polymerization at temperatures (+35, +45, +60) ° C each for 24 hours. The obtained material was
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sectioned in ultramicrotome UMTP-7. Staining of the sections was carried out with 0.1% solution of
toluidine blue in phosphate buffer at pH 7.8 and polychrome dye [2, 3].

Results and their discussion. Histological investigation determined that the major salivary
glands of rats (parotid, submandibular and sublingual) consisted of lobules with terminal parts and
systems of excretory ducts. The intralobular connective tissue of the parotid glands was represented by
amorphous substance, collagen fibers and fibroblast processes. At the contact places of 3-4 final sections
the fibroblast bodies, collagen fibers and blood vessels of the microcirculatory bed — capillaries and
postcapillaries can be revealed. The periductal connective tissue contained postcapillaries and venules.
The mast cells with eccentric localization of the nucleus were observed around the terminal parts of the
interstitial connective tissue, and in the periductal tissue — with the central one. Plasma cells were rarely
detected and isolated.

The intralobular connective tissue of the submandibular glands of rats was represented by
collagen fibers and fibroblasts; vessels of microcirculatory bed were defined in the interstitium;
macrophages, plasma cells and mast cells were observed perivascularly (Fig. 1).

Among the migrant cells of the interstitial connective tissue in the sublingual salivary glands of
rats, macrophages, lymphocytes and plasmocytes were detected. Mainly lymphocytes and macrophages
were localized in the interacinar interstitium; plasma cells, macrophages and mastocytes were constantly
detected in periductal connective tissue.

Macrophages, lymphocytes and plasmocytes were detected among the migrant cells of the
interstitial connective tissue in the sublingual salivary glands of rats. Mainly lymphocytes and
macrophages were localized in the interacinar interstitium; plasma cells, macrophages and mastocytes
were constantly detected in the periductal connective tissue.

After platyphylline introduction the accumulation of leukocyte type cells, namely, macrophages,
plasma cells, leukocytes was observed in the lobules of parotid glands of rats closer to the insertion ducts,
unlike the control group of animals. Macrophages and plasmocytes were predominat cells, which
morphologically determined the increase in the local protective barrier in response to platyphylline effect
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Fig. 1. The submandibular salivary gland of the control group Fig. 2. Leukocyte type cells in periductal connective tissue of the
rats. Semi-thin section. Staining with polychrome dye. Mag.: Ob. x  lobule in parotid salivary gland of rat after platyphylline introduction.
40, Oc. x 10: 1 — terminal part; 2 — granular duct; 3 — granules in ~ Semi-thin section. Staining with polychrome dye. Mag.: Ob. x 100, Oc.
cytoplasm; 4 — plasmocyte; 5 — postcapillary. x 10: 1 — terminal part; 2 — insertion duct; 3 — nucleus of
myoepitheliocyte; 4 — plasma cell; 5 — postcapillary venules.

After platyphylline introduction, macrophages and mastocytes were more often detected in the
perivascular connective tissue between the lobules of the parotid gland; plasmocytes and lymphocytes
were isolated. Locally there were perivascularly localized groups of leukocyte type cells resembled
lymphoid nodules of lymphoid tissue associated with mucous membranes according to the cellular
composition (small and medium-sized lymphocytes, macrophages, plasmocytes, mast cells). In the center
of the cellular associations, venules with classical wall structure were defined (Fig. 3).

In the submandibular glands the interstitium had signs of hyperhydration after platyphylline
introduction. The periprotective interstitium contained plasmocytes, which sometimes formed groups of
2-4 cells. Between adjacent 3-4 terminal parts, the plasmocytes with enlarged cisterns of granular
endoplasmic reticulum were visualized perivascularly, in addition to fibroblasts, collagen fibers and
macrophages (Fig. 4). Leukocytes, plasmocytes, macrophages and mastocytes were constantly detected
in the interacinar interstitium and periductal connective tissue of the sublingual glands after platyphylline
stimulation.
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Flg 3. The accumulation of Ieukocytes in the mterlobular Fig. 4. Granular duct of submandibular salivary gland lobule
connective tissue of parotid salivary gland of rat after platyphylline  of rat after platyphylline introduction. Semi-thin section. Staining
introduction. Semi-thin section. Staining with polychrome dye. Mag.:  with polychrome dye. Mag.: Ob. x 40, Oc. x 10: 1 — granular duct;
Ob. x 100, Oc. x 10: 1 — lymphocyte; 2 — perivascular fibroblast; 3 — 2 — secretory granules; 3 — terminal part; 4 — myoepithelial cell
arteriole; 4 — plasmocyte; 5 — mast cell granules in connective tissue.  nucleus; 5 — plasmocyte; 6 — cytoplasm of plasmocyte.

In the Il experimental group animals, the layers of intralobular connective tissue of the parotid
gland had signs of hyperhydration caused by proserin effect. The periductal interstitium contained
diffusely located cells of the leukocyte type forming the chains, sometimes the accumulations of
leukocytes — macrophages, lymphocytes, plasmocytes was observed, which could be determined as
lymphoid tissue according to the structure, associated with mucous membranes. In the intralobular
connective tissue of the submandibular glands after proserin stimulation, the cells of the leukocyte type —
lymphocytes, macrophages, plasmocytes both single and in groups from four to twenty cells (mostly
perivascularly) were constantly present. In the periductal connective tissue of the sublingual glands,
macrophages and plasmocytes were also detected. The periacinar interstitium contained plasmocytes,
cisterns of granular endoplasmic reticulum were enlarged.

Thus, the study determined that, the local protective barrier in the major salivary glands of rats
was represented by macrophages, plasmocytes and mast cells. Plasmocytes in greater numbers could be
revealed in periductal connective tissue of the salivary glands, especially in submandibular and
sublingual ones. Platyphylline stimulation caused exertion of local immune response of the salivary
glands leading to the increase in immunocompetent cells number in them. The number of plasma cells
was also increasing, especially in the periductal connective tissue of the submandibular gland.
Stimulation with proserin caused the increase in plasmocytes number of the submandibular and
sublingual glands, mainly in periacinar interstitium, and in the parotid glands — mainly in the periductal
stroma.

1 Platyphyllme and proserin effect leads to the increase in the plasmocytes number of the major salivary
glands of rats, which is a morphological confirmation of the local protective barrier enhancement in
response to stimulation.

2. Stimulation with platyphylline especially leads to the increase in the number of plasmocytes in the
periductal connective tissue of the submandibular gland.

3. Proserin causes the increase in the number of plasmocytes in submandibular and sublingual glands
predominantly in periacinar interstitium, and in the parotid glands — in periductal stroma.

Prospects for further studies include quantitative analysis of the plasmocytes number in the major salivary glands in
norm and after stimulation.
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OCOBJMBOCTI HUTOTOIOI PA®IL
MJIASMOLIUTIB ¥ BEJIMKUX CJIMHHUX
3AJIO3AX IIYPIB Y HOPMI TA ITPH PI3HUX
OYHKIIOHAJIBHUX CTAHAX
Amenxo A.M., €Epomienxo I'.A., Kontes M.M.,
IleBuenxo K.B.

Mertoro pobotu Oya0 BCTaHOBICHHS OCOOIHMBOCTEH
nuroTonorpadii mIasMOIMTIB y BEIUKUX CIMHHUX 3aJ03aX
mypiB 'y HOpMi Ta TmpH (YHKUIOHANbHUX CTaHaXx,
OoOyMOBIICHUX [i€l0 Tpo3epuHy Ta Iuatudimny. I3
ypaxyBaHHSIM HOPM OiO€THKH JOCITIPKCHHS BHKOHYBAJIOCS
Ha 100 mopocimx Oinmx Irypax-camisx miHii Bicrap. |
eKCIIepHMEHTAIIbHY TPYILy cKiany 40 TBapHH, SKAM YBOIMIN
mwiatudinin (0,3 mr/kr); 40 mypis II-0i ekcrnepuMeHTanbHOT
rpynu miamagand mig BuimB mposepuny (0,1 Mr/kr); mo
KOHTPOJIBbHOI Ipynu yBiiuum 20 iHTakTHUX TBapuH. Llypis
BUBOJWJIM 3 CKCIEPUMEHTY LIIIXOM IepPEH03yBaHHI
TIONEHTAJOBOTO  Hapko3y.  IIpoBeneHe — IOCTIKEHHS
CBITYKMThH, IO CTUMYJISIiS MIATU(GUIIHOM MPU3BOJUTH JO
HaIpy>XeHHs MICIIEBOTO IMyHHOTO 3aXHCTy CIMHHHX 3aJ03,
CIpU4MHs€  30UIBLIGHHS  NPEICTaBHULTBA B HHX
IMYHOKOMITETEHTHUX KIITHH. KiNBKICTh IUIa3MOLMTIB TpH
OBOMY OCOOJMBO 3pPOCTa€ B MEPHIPOTOKOBIH CIOTYyUHiH

TKaHWHI I JHAKHBOILEIETHOT 3aJI03U. Crumy s
MPO3EPUHOM BUKJIMKAJIA€ 301IbIICHHS KUTBKOCT1
IUIA3MOLUTIB Yy MiAHIDKHBOIIEICIHUX Ta A I3UKOBUX

3aj03ax IEpPEeBaXKHO y ITepHAlMHAPHOMY IHTEpPCTHLIl, a B
HPUBYIIHAX — 3/1€0LTBIION0 Y HEPUIIPOTOKOBIH CTPOMI.

KirouoBi cjoBa: CiOMHHI  3aJl03M, IUTa3MOILUTH,
IIaTUQIIIiH, TPO3EepHH.

Crarrs Hagiiinoma 8.10.2017 p.

OCOBEHHOCTH IUTOTONIOTPA®UHA
IJIASMOIUTOB B BOJIBIINX CJIOHHBIX
JKEJIE3AX KPBIC B HOPME U IIPU PA3JIMYHBIX
OYHKIUMOHAJIBHBIX COCTOSIHUAX
SAmenxo A.M., Epomienxo I'.A., Kontes M.H.,
IleBuenxo K.B.

Lenpto paboTel OBUIO yCTaHOBICHHE OCOOEHHOCTEH
LUTOTONOrPaMH  IUIA3MOLMTOB B  OOJBIIMX  CIIFOHHBIX
xKelde3aX Kpbic B HOpPME M TpHU  (YHKIMOHAIBHBIX
COCTOSIHUSIX, OOYCIIOBJICHHBIX JEHCTBHEM IIpO3epHHA H
miatnpwuimHa. C ydeToM HOpM OHMOITHKH HCCIIEIOBAaHHE
BEIMONHUIOCH Ha 100 B3pocibIXx OenbIX KpbIcax-camIax
muHIM Bucrap. | skcrepMMeHTalbHYIO TPYIIy COCTaBHIN
40 >KUBOTHBIX, KOTOpbIM BBOAWIHM miaTudmwuiue (0,3 mr /
kr); 40 «xpeic Il-0ff SKCHEPUMEHTAIbHOW  TPYIIIBI
moJBeprajiuch BiusHuio mnposepuHa (0,1 mr / kr); B
KOHTPOJIbHYIO Tpymiry Bounutd 20 HMHTAaKTHBIX >KHBOTHBIX.
KpbIc BBIBOOWIN U3 DKCHEPHMEHTa ITyTeM Iepemo3MpPOBKH
THOIIEHTAJIOBOTO Hapko3a. [IpoBeieHHOe HccClieOBaHHE
MOKA3bIBAET, YTO CTUMYJIIIUS IUIATH(GHWUIHHOM BBI3BIBACT
HarpsHKeHHE MECTHOH MMMYHHOH 3aIllUThl CITIOHHBIX JKelles,
MIPUBOANT K YBENMYCHUIO IIPEICTaBUTENbCTBA B HHUX
MMMYHOKOMIETCHTHBIX KJIETOK. KommdecTBo Imia3sMonuTon
IpU 3TOM OCOOEHHO BO3pacTaeT B IEPUNPOTOKOBON

COCIMHUTENPHOM TKAaHM MOAHIDKHEUENIOCTHOM JKele3bl.
CTuMymsnyss ~ TPO3CPHHOM  BBI3HIBACT  YBEIHMUYCHHUE
KOJIMYECTBAa IUIa3MOLMTOB B  IOJHIKHEYEIIOCTHBIX U
MOJUbSI3BIYHBIX JKele3ax [PEUMYILECTBEHHO B
NepUallMHapHOM MHTEPCTULMU, a4 B OKOJIOYIIHBIX — B

OCHOBHOM B IIEPHIIPOTOKOBOI CTpOME.
KiioueBble cj10Ba: CIIOHHBIC JKEJIE3bl, IUIa3MOLUTHI,
IUIaTHQUIUTHH, TPO3EPHUH.
Penensent binam C.M.
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