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Introduction. Mechanisms of mass lymphocytes’ emigration from thymus are still unclear. The process of lymphocytes migration
and mechanisms, which provide it, form one of the important problems of immunomorphology.

Aim of the work: to establish the peculiarities of newborn thymus structure and to reveal pathways and mechanisms which
provide lymphocytes’ emigration from thymus.

Materials and methods. Morphological, histological and histochemical analyses of 160 rats’ thymuses from birth up to the 7
day after birth were conducted and discussed. The animals were handled according to the European Commission Directive
(86/609/EEC). The profound microscopic analysis of cell contents, lymphatic vessels morphology in morpho-functional areas
of rats’ thymuses during the first week after birth in 4 hours interval was carried out. All quantitative results were estimated by
the statistic methods.

Results. It is settled that thymus specific density tightly depends on the quantity of degranulated mast cells, absolute quantity
of microcirculatory vessels, especially of ymphatic ones. The index of specific density, lymphocyte-epithelial index change wavy
during the first week after birth every 12 hours. These changes are followed by the changes of extracellular matrix structure,
absolute quantity of small lymphocytes in thymic cortex and lymphocytes’ adhesive properties. The key periods are: from 0 till
2, from 12 till 16, and from 108 till 120 hours after birth. At that time discrete migration of lymphocytes from the thymus occurs
through paravasal lymphatic vessels. After temporal edema reduction, lymphatic vessels turn to be empty, their quantity decreases.

Conclusion. Therefore, emigration of lymphocytes from thymus takes place through lymphatic vessels on the top of periodical
short-term local edema.

0OcobAauBoOCTI emirpauii AimpouuTiB i3 THMYyCa

0. A.Tpurop’eBa, 0. A. Ant

CbOroHi akTyBHO JOCTIIXYOTLCA MEXaHi3Mu emirpauii TMMOLWMTIB i3 TMyca Ha nepudepito, ane BOHM i JOCi 3anULarTbCs
HE BUBYEHUMM.

MeTa po60oTmK — onucatn CTpyKTYpHi 0cobnMBOCTI GY[0BM TUMYCa HOBOHAPOMKEHNX, BU3HAYUTU LLNSXM Ta MEXaHi3MK, Lo
3abe3nedytoTb npoLec emirpadii nimgouuTie i3 TUMyca.

Marepianu Ta meToau. 3ailicHnnu mopdonorivHe, ricTonorivHe, ricToxiMiyHe gocnimkeHHs npenapartis 160 Tumycis Binux
LLYPIB Bif, MOMEHTY HAapOMKEHHA A0 7 fo6m xuTTs. [ig yac poboTn 3 ekcnepuMeHTanbHUMM TBapUHaMK kepyBanucs «EBpo-
MeNCbKOK0 KOHBEHLIIEID 3 3aXUCTY XPeBETHNX TBAPWH, 5Ki BUKOPUCTOBYHOTHCS B EKCMIEPUMEHTANBbHUX i IHLUMX HAyKOBMX LINsx»
(Ctpacbypr, 18.03.1986). Jornsp 3a TBapUHaMu 34iCHIOBANN BignoBigHO 40 HOPM i BUMOT, LLLO pO3poBneHi 3rigHO 3 KogeKkcom
Pagun mixkHapogHWUX MeauyHMX opraHisaLin «MixxHapogHi pekoMeHaaLii Ans npoBefeHHs MeAnKo-BionorivyHnX AOCHiMKEHb 3
BUKOPUCTaHHAM TBapyH». [JocnimKyBanu KinbKicTb NiMGOLMTIB, ENITENIOPETVKYNOLMTIB, TYHHWX KNITUH, KPOBOHOCHMX i NiMda-
TUYHWX CYAWH Y MOPGOMYHKLIOHANbHUX AiNsHKax TUMYCa LLypiB NPOTSATOM NEPLLOTO TUXHSA NiCNA HAPOMKEHHS Yepes iHTepsan
4 ropgnhn. KinbKicHi aaHi onpavtoBany MeTogamm BapiaLinHoi CTaTUCTUKN.

Pesynbratu. 3anponoHyBanu rinoTesy mirpaii TAMOLMTIB i3 TUMyca Yepes niMdaTiyHi CyanHn nig vac nepiogmyHoro Ko-
POTKOYaCHOrO J10KanbHOro Habpsiky. BCTaHoBNEHO, Lo Y HOBOHAPOMKEHWX, MOYMHAKYN 3 8 FOAUHM XUTTS, KOXHI 12 roguH
36iNbLLYIOTLCS MMTOMA LWiMBHICTb TUMYCa, aBCOMIOTHA KiNbKICTb CyAUH MIKPOLIMPKYTISITOPHOTO piunLLa, 0cobnmBo niMdaTuyHmx,
niMcho-eniTenianbHUA IHAEKC, KINbKICTb TYYHUX KNITUH Ta iXHIX AerpaHynaTUBHUX hopM. 3MIHIOKTLCS CTPYKTYpa eKCTpaLentonsp-
HOI MaTpuLi, BHYTPILUIHBOTUMIYHOTO MIKPOCEPEAOBHLLA Ta aAre3nBHi BNacT1BocTi nimdounTie. ABCONOTHA KinbkicTb APIOHMX
niMcpoLMTIB Y KOPKOBII PEYOBUHI TUMYCa XBUNENOAIGHO KonmBaeTbCA. Bei Ui 3miHu sickpaBo Bupaxeni 3 0 1o 2, i3 12 go 16, 3
108 go 120 rogmH nicnsHaTanbHoro XuTTA. Y Len nepiof napaea3anbHi NiMgaTuyHi CyAnHM LWiNbHO 3anoBHEHI NiMdoumuTamu,
To6TO BigbyBaETHCA ANCKPETHA Mirpavlist niMdoLmTiB i3 TUMyca. icns WBKnaKoro 3MeHLEeHHs HabpsIKy KinbKiCTb NiMaTUYHMX
CYOVH Nafae, BOHW CTaloTb NOPOXHIMU.

BuUCHOBKW. Y TUMYCi HOBOHApPOZKEHOTO CMOCTEpPIraeTbCA NEPIOANYHNIA KOPOTKOYACHWIA NIOKanbHWUIA HabpsiK, Ha niky sKOro
BUHWKAE ANCKPETHa MirpaLis niMcoumTiB i3 Tmyca.

OcobeHHOCTH 3MUrpauuu AMMGOLUTOB U3 TUMYCA

E. A. TpuropbeBa, O. A. Ant

MexaHu3mbl, 06ecreynBaioLLyie MacCoBy0 SMUIPaLMio IMMAOLIMTOB U3 TUMYCA, 10 CUX MOP OCTaOTCS HE U3y4eHHbIMU. Mpo-
Liecc MUrpaLmm nMMAGOLIMTOB 1 MEXaHU3MbI, 06ecneunBaroLLe ero, POPMUPYHT OAHY U3 BaXKHbIX 3aa4 MMMYHOMOPOIIOTUN.

Llenb pa6oTbl — onvcaTb CTPYKTYPHbIE 0COGEHHOCTY CTPOEHMS TUMYCa HOBOPOXXAEHHBIX, BbISBUTL MYTU 1 MEXaHW3MbI, 00eC-
neynBatoLLye SMUTPaLMI0 MMMAOLIMTOB 13 TUMYCA.
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Matepuanbl n MmeToab!. [poBeny MOpgONornyeckoe, rMcToNorMYECcKoe 1 MMCTOXUMIUYECKoe U3yveHne npenapatos 160 Tn-
MyCOB 6€rbIX KPbIC OT MOMEHTa POXAEHMWS [0 7 CYTOK Xu3Hu. MNpu paboTe C XMBOTHbIMU PYKOBOACTBOBANUCh « EBponerickom
KOHBEHLMeN Mo 3aLumnTe NO3BOHOYHBIX XMBOTHBIX, KOTOPbIE UCMOMNbL3YKOTCS B SKCNEPUMEHTarbHBIX M APYMVX HAyYHbIX LIENsxX»
(Ctpacbypr, 18.03.86). Yxog 3a KMBOTHLIMM OCYLLECTBIISNM B COOTBETCTBUM C HOPMaMK 1 TpeboBaHUsIMU, paspaboTaHHbIMM
cornacHo kogekcy CoBeTa MexayHapoaHbIX MEAULIMHCKUX opraHu3aumin «MexayHapoaHble pekoMeHAaLMM Ans NpoBeaeHNst
MeaunKo-B1OoNormyYeckmx NCCnesoBaHui ¢ CNoNb30BaHEM XUBOTHBIXY. iccnenoBanit Konm4yecTso MMMAOLMTOB, annUTenmo-
PETVKYIOLIMTOB, TYYHbIX KIETOK, KDOBEHOCHBIX M NIMMaTUHECKUX COCYA0B B MOPOdYHKLIMOHAMBHBIX 30HaX TUMYCa KPbIC B
TeYeHvie NepBO HEAENM KU3HW Yepes 4-4acoBble MHTEepBarbI. [1onyYeHHbIe KONMYECTBEHHbIE AaHHble 06paboTaHb! MeTogamm
BapWaLMOHHON CTaTUCTUKW.

Pe3ynkraTthl. Ha 0OCHOBaHMM NOMyYeHHbIX AaHHbIX MPeAnoXeHa ranotesa 0 MexaHu3Max aMurpaumy MMoLMToB U3 TMyca
yepes numdaTyeckue cocyabl BO BpEMS Neproamnyeckoro KpaTtkoBpeMEHHOro MeCTHOMO OTeKa. YCTaHOBMEHO, YTO Y HOBOPO-
XOEHHBIX, HaYMHas ¢ 8 YacoB Nocne POXAeHUs, kaxaple 12 YacoB yBeNUUMBAIOTCA YAENbHas NOTHOCTb TUMYca, abcontoTHoe
KONMYeCTBO COCYAO0B MUKPOLMPKYNATOPHOTO pycna, 0COBEHHO NuMdaTnieckux, IMmMo-anuTenuanbHbIi HAEKC, KONUYECTBO
TYYHbIX KNETOK U MX AerpaHynmMpoBaHHbIX hopM. M3MeHseTCs CTPYKTYpa SKCTPaLENioNapHOro MaTpuKea, BHYTPUTUMUYECKOTO
MVKPOOKPYXXEHWS M aAreanBHas cnocobHOCTb MMMAoLMTOB. AGCOMIOTHOE KONMYECTBO Marbix TMMAOLIMTOB B KOpe TUMyca
BONMHoo6pasHo konebnetcs. Bce aTn nameHeHus 6binm makcumanbHo BeipaxeHsl ¢ 0 0o 2, ¢ 12 go 16, co 108 go 120 yacos
nocTHaTarnbHOW XW3HW. Ha NpoTsKeHWW aTVX NeproaoB NapaBasasbHble MMdarnyeckme Cocyabl 3anoHeHb! IMgoLUTamu.
Takum 06pa3oM, MMeeT MeCTO AMUCKPETHBIA TUM MUrpaLmv NMMAoLUTOB 13 TuMyca. Mocne GbICTPoro yMeHbLLeHUs oTeka
KONMYeCTBO NMMATUYECKNX COCYA0B COKPALLAETCH, OHU OMyCTEBAIOT.

BbiBogbl. B TMMyce HOBOPOXAEHHbLIX HabMOAAETCs NEPUOANYECKUIA KDAaTKOBPEMEHHBIA MECTHBIN OTEK, Ha MUKE KOTOPOro
MPOUCXOANT JUCKPETHAS MUTpaLs IMMAOLITOB 13 TUMYCA.

Introduction

During the first hours after birth settling of peripheral
lymphoid organs by T-lymphocytes takes place [7,8].
Among T-lymphocytes, which settle peripheral lymphoid
organs during first hours after birth there are immunolo-
gical immature T-lymphocytes, yd-T-lymphocytes, which
conduct function of morphogenesis control in peripheral
lymphoid and non-lymphoid organs [7]. Mechanisms of
mass lymphocytes’ emigration from thymus are still un-
clear. Nowadays lymphocytes migration and mechanisms,
which provide it, are of great interest [4,5,8]. Attention is
paid to the entrance of pre-T-lymphocytes into thymus
[3,6] and to the intrathymical migration of lymphocytes
during maturation and differentiation [1,2]. Emigration of
lymphocytes from thymus is less understood. Pathways
and mechanisms, which provide it, are also still unclear.

According to the data of 70s of last century, post-
capillary veins of thymus medulla are the main place of
lymphocytes’ emigration. According to Yarilin’s opinion
(1991) cortico-medullary junction of thymus is the main
place of T-lymphocytes’ emigration from thymus after they
have gone positive or negative selection and differentiation
[11]. Forced emigration of T-lymphocytes from thymus
before and after birth according to this data is provided
by development of cholinergic innervations of thymus.
Mori et. al. (2007) consider that perivascular spaces of
cortico-medullary junction is a place of pre-T-cells im-
migration into the thymus as well as a place of mature
T-cells emigration from the thymus [4]. But the problem of
perivascular spaces structure and origin is still unsolved.

Aim of the work: to establish the peculiarities of
newborn thymus structure and to reveal pathways and
mechanisms which provide lymphocytes’ emigration from
thymus.

Materials and methods

Object of investigation — 173 rats’ thymuses from the birth
up to the 7" day after birth. Newborns were obtained from
rats with established day of pregnancy. Newborns were
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born on the 23-24" day of pregnancy at different daytime.
All animals were kept under standard stable conditions
(temperature: 20 + 2 °C, relative humidity: 50 £ 5 %, lighting
from 8:00 to 20:00, a Panlab balanced diet and water ad
libitum). The animals were handled according to the Eu-
ropean Commission Directive (86/609/EEC). Rats were
sacrificed by decapitation under ether narcosis with interval
of 4 hours up to the 48" hour after birth and with interval
of 12 hours up to the 7" day after birth. Shape, mass and
volume of thymus were investigated, specific density of
thymus was estimated. For histological investigation of
thymus organs were fixed in Bouen solution. Samples were
stained with PAS-reactive, with hematoxilinum-eosinum.
Cell contents of thymus was analyzed, lymphocyte-epi-
thelial index was estimated. Microcirculatory vessels of
thymus were revealed under impregnation of samples by
silver carbonate after Laidlaw. Absolute number of mast
cells and its dynamics in thymus capsule, interlobular
septa and along vessels of cortico-medullary region were
examined. Glycosaminoglycans were revealed by staining
of samples with alcian blue (pH 2.6) after Scott & Dorling.
All the quantitative results were estimated by the statistic
methods, M + m, the results were considered significant
atP <0.05.

Results and discussion

Specific density of newborn thymus is 1.066 + 0.020 mg/mm?.
The majority of cells is represenred by small lymphocytes.
The highest solidity of cells is in cortex (55.50 + 6.26).
Maximal lymphocyte-epithelial index is also in this morpho-
functional zone (29.5). By means of histological samples
staining with silver carbonate after Laidlaw we came to
the conclusion that perivascular spaces of medulla and
cortico-medullary junction of the thymus were perivascular
lymphatic vessels, evidence of which was explained by
Sviridov (1966) [10]. Maximal contents of microcircula-
tory vessels are revealed in cortico-medullary junction
(Table 2). Capillaries are predominated over. Absolute
number of perivascular lymphatic vessels is 5.60 + 0.22.
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Fig. 1. Dynamics of mast cells degranulation index in rat thymus in early postnatal period.

360

Number of mast cells is nearly maximal (Table 3). Mast
cells are settled in groups consisting of 3—4 cells in the in-
ner cortical region and along vessels of thymus capsule,
where its specific solidity is higher (1.36 + 0.31) than along
blood vessels of cortico-medullary junction (0.91 + 0.20).
The number of degranulated mast cells situated along
capsular vessels is the highest one (Fig. 7).

All types of glycosaminoglycans are present in thymus.
Contents of glycosaminoglycans in newborn thymus are
rather high. Sulfated glycosaminoglycans are predomina-
ted. Alcianofilic contents are present in thymus epithelial
channels up to 6 hour after birth. Contents of hyaluronic
acid increase in the contents of thymus extracellular
matrix, in interlobular septa, in the walls of blood vessels
up to 6 hour after birth. This fact causes the increasing of
hydrophilicity of thymus.

During 8 hours after birth specific density of thymus
decreases (Table 1). Lymphocyte-epithelial index also
decreases (Fig. 2).

The number of perivascullar lymphatic vessels
decreases nearly by 3.5 times in medulla and in corti-
co-medullary junction (Table 2). Absolute number of mast
cells decreases (Table 3) and the number of degranulated
mast cells also decreases (Fig. 7).

At the 16" hour after birth specific density of thymus
is the highest one (Table 1), lymphocyte-epithelial index
in cortex is the lowest one (Fig. 2), number of perivas-
cular lymphatic vessels increases in medulla as well as
in cortico-medullary junction (Table 2). Degranulative
index of mast cells increases (Fig. 1), but the number of
mast cells itself a little bit decreases (Table 3). Contents
of hyaluronic acid in interlobular septa, in blood vessels’
walls are still high up to the end of the 1%t day after birth.
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28 h. 32 h. 36 h. 40 h. 44 h. 48 h.

Amount of hyaluronic acid in the contents of epithelial
congestions increases.

At the 20" hour after birth rapid increasing of lym-
phocyte-epithelial index in cortex is revealed. This index
slowly decreases up to the 36" hour after birth, then up
to the 108" hour of postnatal life it hardly changes. From
the 108" hour after birth up to the 120" hour after birth
lymphocyte-epithelial index is still low, but up to the 132™
hour of postnatal life it increases and hardly changes up
to the end of the 1%t week after birth (Fig. 2).

Specific density of thymus changes wavy during
the first week of postnatal life (Table 7). The highest
specific density is fixed at the 16", 28", 72" and 120"
hour after birth. Number of perivascular lymphatic vessels
also changes wavy during the first week after birth. The
highest number of this kind of microcirculatory vessels
is revealed on the 1%, 16", 36™, 72" and 144™ hour of
postnatal life (Table 2). The most marked changes of
mast cells’ degranulative index are revealed during two
days after birth and from the 108" up to the 132" hour
of postnatal life (Fig. 7). The contents and composition of
thymus extracellular matrix glycosaminoglycans change
up to the end of the 1% day of life. Increasing of sulfated
glycosaminoglycans amount takes place.

Increasing of capillary permeability is the base of any
edema. It may be caused by different effects, one of which
is increasing of histamine level in blood plasma and in
extracellular matrix of tissues. Increasing of fluid amount
in interstitium leads to passive opening of lymphatic ves-
sels by means of anchor filaments. High index of thymus
volume on the background of low index of relative mass
and specific density is revealed during first hours after
birth [9]. Later on relative mass of thymus and its specific
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Table 1. Dynamics of absolute, average mass of thymus, its specific density and volume in early postnatal period

Age of animals, Average mass of the rats,  Absolute thymus mass, Average thymus mass, Specific gravidity of thymus, Thymus volume,
hours mg mg % mg/mm?® mm?®
0(n=7) 5664.29 + 461.23 9.07+1.43 0.16 £ 0.02 1.066 + 0.020 8.45+1.37
2(n=6) 5651.67 + 642.56 8.50 £ 1.40 0.15+0.02 1.064 +0.020 8.02+1.51
4(n=8) 5892.86 + 522.86 1143241 0.19 £ 0.03 1.065 £ 0.010 10.74 £2.27
6(n=6) 5311.67 + 305.23 10.08 £ 0.59 0.19+£0.01 1.068 +0.030 9.44 +£0.59
8(n=6) 5400.00 + 879.56 9.92+244 0.18 £ 0.01 1.078 £0.010 9.19+1.78
10(n=6) 5150.29 + 527.68 8.45+1.37 0.17 £0.01 1.080 + 0.010 7.89+1.54
12(n=6) 4834.00 + 695.18 7.70+£1.35 0.16 £ 0.01 1.082 £ 0.020 711+£1.15
16 (N =6) 6750.00 + 134.19 11.25+1.64 0.17 £0.02 1.082 £0.010 10.27 £ 1.64
20 (n=6) 6451.67 + 1086.58 11.75+ 1.56 0.18 £0.03 1.080 +0.010 1240 £1.81
24 (n=6) 5446.67 + 853.99 9.83+0.85 0.18 £ 0.01 1.074 £0.020 9.77+0.25
28 (n=6) 5698.33 + 498.44 942+1.14 0.17£0.03 1.099 + 0.030 8.60+1.12
32(n=7) 6118.57 +251.49 9.86 +1.99 0.16 £ 0.03 1.084 +£0.020 9.09+1.84
36(n=7) 6390.00 + 938.90 9.25+1.54 0.15+0.02 1.057 £0.010 8.77£1.55
40 (n=6) 7556.67 + 736.29 13.75+1.98 0.18 £+0.01 1.052 +0.020 13.11+2.05
44 (n=7) 8342.86 + 806.07 15.36 £ 2.89 0.18 £0.03 1.063 £ 0.020 14.46 £2.79
48 (n=6) 5566.00 + 412.38 10.60 +2.39 0.19+0.04 1.071+0.020 9.92+2.28
54 (n=6) 5895.00 + 371.84 10.66 + 1.46 0.18 £0.02 1.055 +0.010 10.10 £ 1.34
60 (n=5) 7974.00 + 745.36 16.00 £2.15 0.20 £ 0.01 1.048 £ 0.020 15.33+£2.33
66 (n=6) 8008.33 +999.49 15.83+£2.34 0.20+£0.01 1.050 £ 0.010 15.03+2.24
72(n=7) 7890.00 + 1018.83 15.71£2.05 0.20+0.13 1.059 £ 0.020 14.81 £ 2.06
84 (n=6) 6892.0 +617.27 13.90 +2.75 0.20 £ 0.04 1.067 +0.010 13.03 +2.59
96 (n = 6) 9248.00 + 1224.30 19.50 + 2.66 0.21+0.01 1.070 £ 0.010 18.24£2.49
108 (n=6) 9762.00 + 2281.95 2120 +5.47 0.22 £0.03 1.060 £ 0.010 20.04 +5.28
120 (n=6) 9978.33 + 1375.05 22.92+4.47 0.23+0.02 1.067 + 0.011 21.54 +£4.39
132(n=7) 11071.67 £ 721.66 22.58 +5.37 0.20 £ 0.04 1.059 £ 0.008 21.38+5.21
144 (n = 6) 11621.67 + 996.96 26.58 +1.31 0.23+0.02 1.058 + 0.003 25.13+1.32
156 (n =5) 12520.00 + 1715.3 2710+ 6.64 0.21+0.04 1.062 £ 0.010 25.55+6.32
168 (n=5) 11942.0 + 1406.48 27.20+1.29 0.23+0.02 1.052 + 0.006 25.85+1.66
35
m Cortex
30 O Medulla
25
5
w® 20
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S 15
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Fig. 2. Dynamics of lymphocyte-epithelial index in rat thymus cortex and medulla in early postnatal period.
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Table 2. Dynamics of microcirculatory vessels number in rat thymus (per 8640 mcm?) in early postnatal period

Animals “Peripheral” parts of thymus lobules “Central” parts of thymus lobules

age, hours rota) number of microcirculatory vessels Blood capillaries  Total number of microcirculatory vessels Blood capillaries  Perivascular lymphatic capillaries
0 18.72+1.44 14.40£2.20 27.69+4.16 16.00 £ 4.80 5.60 £ 0.22
2 16.00 + 3.30 11.60 £2.20 27.50+£2.75 15.50 £ 2.75 5.50+1.38
4 16.70 £ 0.71 11.40 £ 3.90 16.89 + 3.67 8.44+244 22+0.10
6 14.29+3.14 10.57 £ 1.57 1520+ 2.75 5.60 + 0.55 2.60 £ 0.55
8 21.20+£3.30 13.20+1.10 16.00 + 2.75 6.67+1.83 1.33+0.21
10 18.43+1.44 10.56 + 0.92 16.34 + 2.06 6.89+0.61 2.25+0.15
12 15.67 +0.92 8.33+1.83 17.30 £ 0.92 7.00+1.83 3.30+0.05
16 16.00 + 1.83 12.00 £ 1.83 16.00 + 3.67 6.67 £ 0.15 5.33+1.03
20 15.50 + 1.38 11.00 + 1.38 21.33+2.06 8.00 + 0.61 4.59+0.61
24 14,57 +0.78 9.14+0.78 17.75+2.06 7.50+1.38 5.00 +0.69
28 16.00 £ 0.92 11.67 +1.83 17.25+2.06 7.00+1.33 2.25+0.69
32 15.33+1.83 13.33+0.92 20.25 +2.06 11.50 £ 1.33 2.50 +0.69
36 15.67 +0.92 13.30+1.83 17.33+1.83 8.33+0.92 4.50 +0.92
40 14.75+1.38 12.00 £ 1.38 22.00 £ 1.83 12.67 £ 1.83 3.33+£0.92
44 12.50 £ 0.10 9.50+1.38 20.67 +£1.83 14.00 + 1.83 2.67+0.92
48 14.50 + 0.69 8.75+0.69 25.20+2.20 14.40 +2.20 450+1.10
54 14.80+1.11 12.40+£2.20 21.33+1.83 13.30+1.83 2.33+0.92
60 16.30 + 1.83 13.00+ 1.83 20.50 +1.38 12.25+1.38 2.50 + 0.69
66 11.43 £1.57 9.71+1.57 22.00 +4.40 12.80 +3.30 4.80+1.10
72 13.30£1.83 9.33+0.92 19.71£1.57 8.57+0.79 4.00£0.79
84 12.20 £ 0.92 7.67 +0.92 21.75+3.44 15.00 £ 2.75 4.00+1.38
96 12.57 +1.57 7.71+1.57 22.86 + 1.57 10.86 + 1.57 3.71+0.79
108 14.25+1.38 6.25+0.69 23.60 £ 1.57 8.80+2.20 411+£1.10
120 9.20+ 1.1 6.00+1.10 21.67 £1.83 10.33+1.83 4.00+0.92
132 12.00 + 1.57 1114 £1.57 26.00 +2.75 12.00 + 1.83 3.67+0.92
144 14.00 £ 1.82 8.67 £1.82 24.80 £2.20 12.80+2.20 3.71+£0.79
156 14.00 + 0.69 11.75+£1.33 18.00 £ 2.75 8.50 + 0.69 3.75+0.69
168 11.00 + 1.38 6.00 +1.38 20.33+0.92 10.00 +1.83 2.33+0.92

Table 3. Dynamics of absolute number of mast cells in rat thymus (per 8640 mcm?)

in early postnatal period

Animals age, Mast cells, localized below thymus capsule  Mast cells, localized along ves-
hours and along interlobular septas of thymus sels of cortico-medullary region
0 2.56 + 0.59 1.70+0.37
2 1.88 £0.43 1.74+£0.30
4 1.60 £0.35 1.09+0.29
6 1.67 £0.37 0.72+0.26
8 1.77 £0.36 1.36+0.29
10 1.98 £0.37 1.24+0.26
12 2.15+0.39 1.13+0.35
16 1.98 £0.38 0.92+0.29
20 1.53 £0.48 1.40 £0.39
24 1.74 £0.43 0.95+0.30
28 1.64 £0.39 0.89+0.31
32 1.02 £0.36 0.92+0.31
36 1.06 £0.35 0.85+0.26
40 157 £0.41 1.23+0.34
44 1.84 £0.56 0.95+0.33
48 143 +£0.47 147 +0.48
54 2.05+0.57 1.81+0.50
60 0.82+0.32 0.65+0.30
66 1.06 £0.39 0.82+0.31
72 1.33+0.39 0.78+0.29
84 1.43+041 0.51+0.22
96 1.67 £0.50 1.50 +0.49
108 1.53+0.37 0.65+0.24
120 2.12+0.52 1.10+0.36
132 1.79+0.48 1.02 +0.27
144 1.79 £ 047 0.96 £0.30
156 2.28+0.51 0.99+0.33
168 0.96 +0.28 0.51+0.23
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density increase but thymus volume decreases (Table 1).
Increasing of specific density index is also fixed at the 24",
48", 64™ hours after birth.

Tissue of newborns thymus is under conditions of res-
piratory acidosis which takes place during transferring of
the body into extrauterine conditions. Increasing of thymus
volume may be explained because of its hydration, that is
by development of physiological edema.

During the first hours after birth the number of
perivascular lymphatic vessels is the highest. On this
background erythrocytes’ capillary sludge is usually
revealed. Contents of mast cells in newborn thymus are
also high. Degranulative index of mast cells is the highest
in newborns. Histamine secretion into extracellular matrix
of thymus takes place during mast cells degranulation.
Histamine increases capillary permeability as well as
permeability of extracellular matrix and increases hydro-
philicity of thymus tissue.

All the mentioned reflects development of thymus
tissue edema. In the absence of inflammation or any
other tissue impairment, hyperhydration of tissue may
be concerned as physiological edema, which takes place
in newborns tissues as reflection of respiratory acidosis.

During the first hours after birth lymphocyte-epithelial
index rapidly decreases, but the number of destroyed
cells is not increased. This fact points on lymphocytes’
emigration from thymus. Obtained results coordinate
with our previous results of Voloshyn et al. (2002, 2005)
for lymphocytes’ entrance in spleen, skin and other
lymphoid and nonlymphoid organs during this period
of life [7,8].
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Lymphocytes have got less energy capacity that is why
they cannot themselves provide massive active emigration
from thymus. So, lymphocytes’ emigration from thymus
must be a passive process. Opened lymphatic vessels are
a convenient way. During edema development interstitial
pressure changes and lymphocytes with interstitial fluid
stream pass through lymphatic vessels and leave the thy-
mus. This universal mechanism is caused by periodical
thymus edema (increasing of tissue hydration).

Conclusions

It is established that lymphocytes emigration from
thymus takes place through perivascular lymphatic ves-
sels and is provided by development of discrete local
physiological edema.
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