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MORPHOLOGICAL FEATURES OF THE WHITE PULP OF
THE SPLEEN OF NEWBORN RATS AFTER INJECTIONS OF
XENOGENIC CEREBROSPINAL FLUID

The spleen is the largest organ of the peripheral immune system in the
human body that makes the significant contribution to the immune
response, the quantitative and qualitative composition of the immune cells
of blood, lymph and other lymphoid organs [3-5]. The influence of various
chemical and biological substances on spleen was investigated [2]. Of
particular interest among them is xenogenic cerebrospinal fluid (XCSF).
The influence of XCSF on the morpho-functional features of ovaries,
adrenal glands, bone marrow, mesenteric lymph nodes [1] were revealed,
but the structural changes of the spleen after injections of XCSF was not
studied. In the early postnatal period there is a rapid development of the
lymphoid organs, including spleen, and therefore the response to various
factors is expressed. Therefore, the aim of our work was to investigate the
histomorphological features of neonatal rat spleen after three and ten times
injection of xenogenic cerebrospinal fluid.

The experiment was conducted on Wistar rats of both sexes weighing
10 to 45 g, depending on the time of sampling of the material. All exposures
were carried out in accordance with "The international guidelines for
biomedical research using laboratory animals." All animals were divided
into 2 groups: control and experimental. Each group had two subgroups of
six animals, the first of which was administered parenterally saline or XCSF
three times, the second one 10 times exposure, every third day, in a dose of
2 ml/kg of body weight. For histological examinations thin slices 3-5 mm
thick were made, followed by staining with hematoxylin-eosin.

Based on the data the conclusion was made that triple parenteral
administration of XCSF for newborn rats promoted more rapid
development of the white pulp of the spleen. Its relative area increased by
60%. By the thirtieth day of life the majority of nodules of white pulp of the
spleen already had separate zones. There were secondary nodules
containing lymphocytes productive centers. Repeated administration of
XCSF for newborn rats caused an increase in the relative area of the white
pulp by 18%, while the average square of lymph nodules increased by
44.89% compared to the control group.

Key words: xenogenic cerebrospinal fluid, spleen, white pulp,
newborn.
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Cerne3eHka sIBISieTCSl KpYNHEHIIUM Tnepudepu-
YEeCKMM OPTaHOM MMMYHHOH CHCTEMBI B OpraHU3Me
4eJIoBeKa, BHOCSIINM 3HA4YUTEIbHBIA BKIIAL B (op-
MHPOBaHHE WMMYHHOTO OTBETa, KOJIMYECTBEHHBIH
M KaueCTBEHHbIH COCTaB MMMYHOLUTOB KpOBH,
muMbbl U Ipyrux JUMQOUIHBIX opraHoB [3-5].
W3yueHo BiIWsHME Ha CEJE3€HKY pa3JIMYHBIX Be-
IIECTB XMMHYECKOH W OHOJOTHYECKOH IPHPOJIBI
[2]. Ocobprif uHTEpEC Cpean HUX BBI3BIBAET KCEHO-
reaHas uepebpocnuHanmbHas >kuakocts (KICXK),
a¢dekTsl KOTOpoH Ha MOPQO-PyHKINOHAIBHBIE
0COOEHHOCTH SWYHHUKOB, HAANMOYEYHUKOB, KOCTHO-
T0 MO3Ta, OpPBDKEEUHBIX JTUM(paTHIECKUX y3710B [1].
OpHaKko CTPYKTYpHbIE M3MEHEHUS CEJIE3€HKU IpU
BeegieHnu KIICXK npakTuuecku He U3ydeHBI.

B panHeM mnocTHaTanbHOM NEPUOJE MPOUCXO-
JIUT CTPEMHTEIbHOE pa3BUTHE JIMMQOUIHBIX Opra-
HOB, B T.4. CEJIE3€HKH, a 3HAYUT M BBIPAKCHHAS
peakius Ha paznudsbie GakTopsl. [lodToMy 1enbio
Hameil paboThl CTaJo0 BBISIBIEHHE THCTOMOPQOIIO-
THYECKUX OCOOCHHOCTEH Celle3eHKH HOBOPOXKIICH-
HBIX KPBICST IOCIIE TPeX- U AECATUKPATHOTO BBEJIE-
HUSI UM KCEHOTEHHOH 1epeOpOoCIMHAIBHON KHUIKO-

CTH.
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MOP®OJIOTHYECKHUE OCOBEHHOCTH BEJIOW ITYJIBITBI
CEJIE3EHKH HOBOPOXXIEHHbBIX KPBICAT IIOCJIE BBE-
JIEHUSI KCEHOTEHHOW HEPEBPOCIMHAJIBHOM KHU]-
KOCTH

B pabore mpencraBineHbsl MOp(oOMETpHUSCKIHE OCOOCHHOCTH OEIoi
MyJbObl (B YaCTHOCTH JTUM(ATHYECKUX Y3EJIKOB) CEJIE3€HKH HOBOPOXK-
JICHHBIX KPBICAT B HOPME, a TakK K¢ MOCIe TPeX- U ACCATHKPATHOTO BBE-
JICHUs] KCEHOTE€HHOH IepeOpocnuHaibHON KkuaKocTH. JlokasaHo, 4TO
napasHTepanbHoe BBeneHne KIICXK HOBOpOXIEHHBIM KpBIATAM CIIOCO0-
CTByeT Oosiee OBICTPOMY Pa3BUTHIO OEJIOH ITyJIBIIBI CEIe3CHKH U YBEIH-
YEHHIO €€ OTHOCHTEIIHHON ITONIAIH.

KiioueBble cjloBa: KCEHOTeHHas LepeOpOCIMHAIbHA JKUIKOCTB,
ceJie3eHKa, Oeyast MyJbIia, HOBOPOXKICHHEIE.

MOP®OJIOTTYHI OCOBJIMBOCTI BLJIOI IYJIbIIUA CEJIE3I-
HKHA HOBOHAPO/KEHMX IIYPIB MICJS BBEJIEHHSI
KCEHOT'EHHOI IIEPEEPOCIIHAJIBHOI PIJIUHU

VY craTTi HaBeneHi MOPQOIOTIYHI 0COOIMBOCTI OLTOT IMTyITBITH Cele3i-
HKU (a caMe JiM(paTHYHUX BY3JHKIB) HOBOHAPOKCHUX IIYPiB B HOPMI,
a TaKOX MICIIs TPhOX- Ta JICCATUKPATHOTO BBEJCHHS KCEHOTEHHOI Iiepe-
OpocminaneHOi piguan. [JoBeneHo, mo napeHTepansHe BBeaeHHs KIICP
HOBOHApPO/DKEHUM IIypaM CHpUsi€ 17bII IIBHIKOMY PO3BHUTKY O101
MYJIBITH CeNIe31HKH Ta 301IbIICHHIO 11 BiTHOCHOT ILIOMII.

Kiro4oBi c1oBa: kceHOreHHa 1iepeOpoCITiHaIbHa piMHA, CeNe3iHKa,
Oina myJspIa, HOBOHAPOJDKEHI.

ABTOp, OTBeTCTBEHHBI 3a Koppecnonaenuuio: * pikaluk@ukr.net

MarepuaJjibl 1 MeTOAbI

OKCHEepUMEHT TPOBEACH Ha KpbICax JUHUH
Wistar o6oux mojoB u Maccoit ot 10 g0 45 T B 3a-
BHCHUMOCTH OT CpPOKOB 3abopa Marepuama. Bce
MPOIETypHl IO YXOAY OCYIIECTBISUIH B COOTBET-
cTBUH ¢ «MEXIyHApOIHBIMUA PEKOMEHIAIUSIMU TI0
MIPOBEACHUIO MEIUKO-OMOIIOTHIECKAX HCCIIeA0Ba-
HUI C HCHOJB30BaHUEM JAOOPATOPHBIX J>KHBOT-
HBIX». BceX >KMBOTHBIX pa3ieniid Ha 2 TPYMIbL:
KOHTPOJIBHYIO M JKCIIEPUMEHTAIbHYI0. B kaxnoi
rpynmne ObII0 2 MOATPYNIBI M3 HIECTH KUBOTHBIX:
TIePBOM BBOJWIM TAPIHTEPATLHO (HU3PACTBOP WIH
JIMKBOP TPEXKpaTHO, BTOpoi 10-kpaTHO HA Kaxable
TPEeThU CYTKH B JTO3MPOBKE 2 MJI/KT JKHBOTO Beca.
Ha cnenyromuii neHp mocie nociegHel HHbEKIUU
JKUBOTHBIX JCKAIMUTUPOBAIHU IO/ Y(PUPHBIM HAPKO-
30M, IOCJIE YEro CeJIe3eHKY B3BEIIMBAJIM, U3MEPSUIH
JMUHEWHBIC pa3Mepsl (JJIMHA, IUPUHA, TOJNIIHHA) H
¢ukcupoBasim B 10% pactBope dopmanuna. s
TUCTOJIOTHYECKUX HCCIIEeOBAaHUN KYyCOUYKH celie-
3€HKH, COOTBETCTBYIOIIINE 30HE BOPOT OpraHa, mpo-
BOJIMIIM Yepe3 CHUPTHI BO3POCTAIONICH KOHIIEHTpa-
[IUH, 3QJIMBAIN B NapaduHOBBIE OJOKM M M3TOTaB-
JIMBAJIM TOHKHUE CPE3bI TOIIIMHON 3-5 MKM ¢ mociie-
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OYIOIIUM OKpPAIlMBaHUEM WX T'€MaTOKCHIMHOM-
303HHOM.

Wzyuenne rucToMOophOMETPHIECKNX H3MEHE-
HUH NPOBOAMIM METOIOM COIIOCTABIICHUS! OTHOCH-
TENBHBIX TUIOMIaAel Oesloi, KpacHOW MyJbIbl U
CTPOMBI, U3MEPSUTH aOCONIOTHBIE U OTHOCHUTEIIbHBIE
wionaay JuMQpaTHYECKUX y3€lIKOB U MX 30H (IIe-
pUapTepuaNbHON, MaHTHMHOW, MapTUHAIbHOM,
TepMUHATUBHOTO LIeHTpa). [ 3Tux neneil npume-
HAMM MOP(QOMETPUIECKUH KOMIUIEKC, BKIIIOYA0-
i Mukpockon Olympus BX-41 ¢ o0bexkTuBamu:
Plan 4x oo/-, Plan 10x x/0,25, mudpooii ¢oToarm-
mapat Olympus C 5050Z, mepcoHanbHBIH KOMITBIO-
Tep, C UCTIOIB30BAHUEM IPOrPAMHOTO 00ECIICUCHNUS
ImageJ 1,45s, Microsoft Office Excell 2007.

CraTtucTuieckyo o0padOTKy aHHBIX HPOBOJHU-
JIM C TIOMOIIBIO mporpamMmel Statistica 6.0, ucmoms-
3ysl METOJbI OIMcaTeNbHOM cratucTuku M U-Tect
MaHHa-YUTHH.

Pe3yabTaTsl H HX 00Cy:KAeHUE

Cerne3eHKa KpBIC CHApyKH IIOKpHITA IUIOTHOM
COEIMHUTEIbHOTKAHHOW ~KaICyJoi, OT KOTOpOH
BIUIyOb OpraHa OTXOASAT TPaOCKyJbI, COIEprKaIlIre
cocynpl. [lapeHXmMa cene3eHKH IIpeACTaBIeHA
KpacHO# u Oenoi mynbnoi. KpachHas mynena moi-
HOKPOBHA, COJIEPXHUT (OPMEHHBIE 3JEMEHTHI KpO-

J. Clin. Exp. Med. Res., 2015;3(1):32-37

BHU, JUMQOLHTHI, [Ia3MaTUYeCKUe KIEeTKU. benas
MyJiblia Y HOBOPOXKICHHBIX KPBICIT TOJIBKO HAYH-
HaeT (opmupoBatbes. HaOmiomaercss KOHIEHTpa-
LS MAJBIX JTUM(OLUTOB BOKPYT apTepHid, OJJHAKO
YETKO Pa3M4YUTh MepUApTEPUATbHBIC JUMbaTHde-
ckue Braranuina u auMmparuunckue yzenku (JIY)
JIOCTAaTOYHO CJIOKHO. B OTAENBHBIX ClydasX B yXKe
c(hOpMUPOBAHBIX Y3EJIKaX MOXXHO Pa3IHYUTh MaH-
TUHHYIO ¥ MaprHHAJIBHYIO 30HBI KileTodHbIC 3iie-
MEHTBI M PETUKYJISIPHBIC BOJIOKHA B HUX PacIojio-
JKEHBI KOHIIEHTPUYIECKU BOKPYT IIEHTPAIIBLHOM apTe-
pum.

I'epMUHATUBHBIX IIEHTPOB Y3€JKH KaK MPaBUIO
HE MMEIOT.

OTHOCHTENbHAS TUIONIAb KPACHOH MyJbIbI Ce-
JIC3CHKH HOBOPOXJICHHBIX KPBICAT, IOJIYYaBIIAX
¢uspacteop, cocraBwia 76,35+1,16%, Oemoii
nynbnel — 17,98+1,06%, Ha H07I0 3JIE€MEHTOB
cTpoMsl npuiwiock 5,80+£0,65% (puc. 1). Cpeanee
3HaueHue miomanu JIY y HOBOpOXKIEHHBIX KPBICAT
cocraBmino 21551,214£2167,89 MKkM2, ux muamerp
184,7849,88 mMxMm. B 36,51 % cnydaeB B y3emkax
MOXHO Pa3IMYUTh MAPrHHAIBHYI0 U MaHTHUIHYIO
30HBL. VX OTHOCHTENIbHBIE IUIOMIAANA COCTABHJIM
64,53+2,11% u 35,47+2,11% COOTBETCTBEHHO.

MaTOKCHJIMH-303UH. ¥YB. 00.x10.
— — co3peBarolye JNM(pATHUECKHIE Y3EIKN

I'ucrosnornyeckne WMcCCIEOBAaHUS  MO3BOJIMIIN
BBISIBUTH HEKOTOPHIE MOP(POMETPHUECKHE OCOOEH-
HOCTH CEJIE3€HKH HOBOPOJKIEHHBIX KPBICAT IOCIE
BBeaeHust KIICK.

Ilocne TpexkpaTHOrO BBEOCHUS JTHKBOPA OTHO-
CHUTEIIbHBIE IUIOIAAN HECKOIBKO H3MEHMIIHCH: OIS
KpacHOW IynbIbl yMeHbIMIack Ha 14,67%* (mo
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ITA — nenTpanbHast apTepus

65,14+3,17%); moms Oenod myJNbIBI, HA00OPOT,
Bo3pocia Ha 60,6%* (mo 28,87+3,60%), cTpOMBI
TAaKXKe CTall0 HECKOJIBKO Ooubine — 5,98+0,70%.
Cpennee IUIOIIAAN  JIMM(pATHISCKIX
y3enKoB coctaBmwio 56606,71+49841,93 Mxm2, nua-
MeTp Y3€IKOB Ipu 3ToM 294,17+£2520 MKM, d9TO
OoJpIlle KOHTPOJIBHBIX 3HauUeHHH Ha 162,66%* n
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59,21%* cOOTBETCTBEHHO, NPH 3TOM 00IIee KOIH-
YEeCTBO y3enKoB OblI0 MeHbIIe (puc. 2). B 47,06 %
CIIydaeB MOXKHO OBUIO BBINEIHUTH 30HBI y3enka. OT-
HOCHTENIbHAS IUIONIaJb MAaprUHAIBHON 30HBI paB-

o ;‘ Tl

MaTOKCHWJIMH-303HH. YB. 00.x10.
— — co3peBarolHe JUM(PATHUECKHIE Y3SIKU
A — meHTpansHas apTepus

Ha Tpunmnareie cyTku SKCIEpUMEHTa, MOCTe JAe-
CSATUKPAaTHOTO BBeACHUs (hu3pacTBOpa, OTHOCH-
TeJbHas IO b CTPOMBI cocTtaBuna 5,44+0,55%,
KpacHOH mynbIel — 65,38+2,05%, 6enoil mymbibt
— 29,32+2.07% (puc. 3). CpenHsis miomiags JIAM-
(haTnueckux y3enkoB paBHsIack 61434,17+5564,59
MKM2, a ux nuamerp — 313,80+14,86 mxm. B
81,97% ciyqaeB B y3elKax MOXHO OBIIO pasiu-
YUTh 30HBI, @ B 10% cilydaeB y3elKu UMENH IeH-
Tpbl pa3MHOKeHHUs. Ha 10110 MapruHajabHON 30HBI
MNEePBUYHOTO JTMM(PATHYECKOr0 y3eJKa MPHUIIIIOCh B
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Puc. 2. benas mynbna cene3eHKH HOBOPOKJACHHBIX KPBICIT mocie 3-x

J. Clin. Exp. Med. Res., 2015;3(1):32-37

Hmack  55,89+£2,96%  (MeHbIe KOHTpOJII Ha

13,39%), oTHOcHTEeNbHas IIOMAAb MAaHTUHHOM
30HBI — 44,11£2,96% (Gonpmie KOHTPONS Ha
24,36%).

MH3 — MaHTHITHas 30Ha
M3 — mapruHanbHas 30Ha

cpeneM  65,64+1,66%, MaHTHIHON 30HBI —
31,2841,06%, mnepmapTepuaqbHONH  30HBI —
1,624+0,49%. B y3enkax ¢ repMHHaTHUBHBIMM LCH-
TpaMH CpegHssl IUIONIaab y3elka Obuia Oobple —
122801,80+26694,23 MKM2, w©uX [OHaMEeTp —
467,50+57,14 MKM; OTHOCHUTCIbHEIE ILIOMIAINA 30H:
MaHTHiHas 30Ha — 36,70+3,47%, nepuaprepuab-
Has 30Ha — 8,00+1,20%, MapruHambHas 30Ha —
43,20+3,79%, HeHTp  —
12,10£1,25%.

TEepMHUHATUBHBII

3 L 370 X o)

Puc. 3. benast mysnbIa cene3eHKH HOBOPOXKACHHBIX KPBICAT nocie 10-THkpaTHOTo BBeAeHUs Gu3pacTBopa. I'emaTokcu-

JIUH-03uH. YB. 00.x10.
— — co3peBarolye TMMPATHISCKUE Y3EIKU
IIA — nenTpanbHas aprepus
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IMocne necarukparnoro BBemenust KLICXK Ho-
BOPOXJCHHBIM KPBICSITAM OTHOCHTENBHBIC IIIOIIA-
IV HE3HAYUTEIbHO M3MEHWINCh U COCTABWIIM: IS
ctpombl — 4,57+0,43% (MeHbIIE KOHTPOJBHBIX
3HaueHnd Ha 16,02%), M1 KpacHOH mMynbIbl —
60,86+2,27%  (McHpIIE 1O  CpPaBHCHHID C
KOHTPOBHOW Tpymnnpit Ha 6,72%) u nusa Oenoit
nynabnel — 34,57+£2,32% (0oyble KOHTPOJIA Ha
17,91%). Cpenasis mnomans JIuMGaTHICCKIX
y3enkoB paBHsIack 102120,2049221,67 MxM2, a ux
muamerp — 406,80+£19,63 MrM. DT 3HAYCHHSA
MPEBBIMIAIOT KOHTponb Ha 44,89%* u 26,18%*
cootBeTcTBeHHO. B 87,04 % ciaydaeB MOXHO OBLIO
pazmmuuTh 30HEI y3enka (puc. 4). I[lpum 3tom
22,22% y3enKoB coAepkaid repMUHATHBHBIC IICH-
Tpbl. Cpensist MJIoIaab TaKUX Y3EJIKOB COCTaBMIIA

J. Clin. Exp. Med. Res., 2015;3(1):32-37

184685,01+22322,40 MkM2 (TIpeBBIIIaET KOHTPOJIb
Ha 50,39%), nuametp — 549,10+42,63 MM (mpe-
BEIIAeT KOHTpoub Ha 17,47%); Ha HOMIO MaHTHH-
HOW 30HBI mpunuiock B cpemHeMm 41,20+1,40%
(6onpme Ha 12,33%), nepuapTepHabHOM 30HBI —
6,80+0,56% (menbiie Ha 15,48%), mMapruHanbHOU
30HBI — 45,40+1,61% (6omnbine Ha 5,09%), repmu-
HATHBHOTO IeHTpa — 6,60+0,78% (MeHbIIEe Ha
45,33%%*). OTHOcUTenbHAS IUIOMIAAb MAHTHIHHON
30HBI

TePBUYHBIX y3edKoB 37,72+1,84%,
GospIie KOHTPOJIBHBIX 3HauYeHHH Ha 20,58%%*. OT-
HOCHUTEJNbHAsI MJIOIA/lb MAPTUHATIBHOM 30HBI COCTa-
Bmia B cpenHem 62,28+1,84%, 4ro MeHbIIE KOH-
Tpoust Ha 5,12%.

qTo

Puc. 4. benas mynbna ceiae3eHKH HOBOPOKIEHHBIX KPBICAT nocie 10-tukpaTHoro BBeneHus KIICK.

T'eMaTOKCHINH-3031H. YB. 00.x10.

— — CO3peBaroIIre INM(PaTHISCKHIE y3EIKA
IIA — nenTpanbHas apTepus

Mnu3 — manTuiiHas 30Ha

3akn0ueHHe

Hcxoas U3 nosgyyeHbIX JaHHBIX, MOKHO 3aKIII0-
YHUTh, YTO TPEXKPATHOE MapIHTEPAIILHOE BBEIICHUE
KIICXK HOBOPOXIEHHBIM KpBIATaM CIIOCOOCTBYET
Gonee OBICTpPOMY pPa3BUTHIO OO MyNbBIBI Cele-
3eHKH. Ee oTHOcuTenpHas IMIOImaab yBEIWYMIACHh
Ha 60%. K TpuamaTomy IHIO XHM3HU OOJBLIIMHCTBO
y3€IKOB OENOoM ITyJbIbI CEJIEe3eHKH YXKE HMEIOT
o0ocoOsieHHble  30HBI. [lOSBISIIOTCS  BTOPHYHBIC
Y3€JIKH, COAEpIKallhe LEHTPHl Pa3MHOKEHUS JTHM-
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