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Blood vessel endothelium is an active mediator between blood and periendo-
thelial tissues (5). In this sense, the investigation of the endothelial cell (EC)
reactivity towards different stimuli has a particular importance for characteri-
zation of the biological properties of the endothelium. Besides it enables the de-
termination of the reaction capacity limits of the endothelium. There are nume-
rous data from in vitro studies (6) concerning this problem while, to our know-
ledge, there are no reports about endothelial reactivity in situ, i. e. about the
total and real effect of the stimuli.

Material and methods

The investigations were carried out on 30 male Wistar rats treated with se-
rotonin (0.125 mg/100 g), histamine (0.125 and 0.250 mg/100 g) as well as on
10 spontaneously hypertensive rats (SHR) at the stage of stabilized hypertension
(9, 12). Some of ‘them were intravenously injected with ferritin. Materials for
the TEM investigation were taken from the aorta, pulmonary trunk, caval veins,
femoral artery and femoral vein, from the microcirculatory vessels of the gut
and pancreas. The observations were carried out on an JEM 7A electron micro-
scope.

Results and discussion

It was established that independently of the localization and type of the
vessel the stimuli applied induced some changes in the ECs which pertained first
?nd foremost to their synthetic-metabolic functions and permeability proper-

ies.

Synthetic-metabolic changes

First of all they were manifested with an activation of the rough endoplas-
mic reticulum (RER) and Golgi complex (Gc) predominantly in arterial vessel
ECs (fig. 1-a); in this respect the fenestrated capillaries in the gut and the pan-
creas were slightly affected. Similar data concerning hypertension were reported
by other authors, too (3, 11). By this way, the EC demonstrates morphological
readiness for production and secretion of matrix elements for the periendothe-
lial space. This was expressed by an overall thickening and multiplication of
the basement membrane and by an increase of the collagen fibers.

It is of particular importance to point out the increased number of Weibel-
Palade bodies under serotonin treatment and in SHR (fig. 1-b). This effect is si-
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milar to that observed in muscular arteries under renal hypertension (2, 7). Fac-
tor VIII (von Willebrand’s factor) (1, 6) present in them is related to platelet
adhesion on the luminal EC surface. Therefore, we suggest that the quantity
of the cell-bound factor VIII increases which may result in an activation of pla-
telet adhesion. It is known that in this process a number of endothelium damag-

Fig. 1. Endothelial cell from SHR aorta. a) Gc activation. Magnification 20 000Xx2.2.
b) Increased number of Weibel-Palade bodies. Magnification 30 000x2.2.

ing substances are liberated including serotonin. The latter probably affects
EC in the above mentioned sense (13). Thus, at endothelial level, in most wves-
sels a peculiar vicious circle of endothelial-platelet interactions is to be proposed,
namely: serotonin — EC — increased number of Weibel-Palade bodies — ac-
tivated platelet adhesion — serotonin, etc. After serotonin and histamine treat-
ment lysosomes also increase and autophagia processes activate, respectively.
In almost all ECs luminal bullous evaginations are detected which correlate with
the stigmatae described in the literature (8).

Permeability changes

First of all we established a biostatistically increased number of micropino-
cytotic vesicles (MPV) by 30—50 per cent in any localization. This is presented
on table 1 which shows their mean values in the thoracic aorta. MPV exhibited
an increased tendency towards multivesicular transcellular channel formation
(fig. 2). Thesse data correlated with the phenomena of periendothelial oedema
established in all the vessels and resembled the results reported by other investi-
gators (4) obtained in hypoxic-anoxic conditions. We established after serotonin
and histamine treatment in the postcapillary vessels of the gastrointestinal tract
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Table 1

Mean values of micropinocytotic vesicles in the thoracic aorta

Stimulus Luminal MPV Abluminal MPV Intracellular MPV
SHR 58.01==0.49 55.05==0.51 64.14=-0.47
serotonin 58.13==0.58 54.28=+0.62 73.06=0.75
histamine 55.06=0.51 51.187+0.41 60.450.47
control 40.51==0.43 33.03%=0.29 44.97%+=0.48

Fig. 2. Endothelial cell from rat intestinal mucous capillary after histamine treatment}(0.250 mg/
100 g b. w.). Transcellular channels of greater size (arrows). Magnification 50 000X 2.2.

and, occasionally, in the large arteries, «openings» of the intercellular junctions
(fig. 3) as well as the occurrence of focal endothelial lesions which may cause
alterations of the barrier function of the endothelium (10). After histamine treat-
ment an increase of the fenestrated areas of capillary EC at places where they
are normally absent (stomach) can be observed. It is evident that the ECs respond
to the administration of biogenic amines no only by MPV increase but also by
more profound changes leading to permeability modulation with essential va-
lues for the vascular wall and the pericapillary space. The fenestrated capilla-
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ries of the gut and the pancreas are relatively resistant in this respect. The com-
parative data about the capillary vessels in the exocrine pancreas and the islets
of Langerhans (flg. 4) are particularly indicative: in the former MPVs are consi-

Fig.-3. Open intercellular junction (arrow) in rat endothelium after i. v. serotonin applica-
tion — 90 sec. Magnification 60 000X 3.25.

Fig. 4. Capillaries in both pancreas parts ait.r i. p. serotonin application — 15 min. The ves-
sels of the islets of Langerhans (a) do not show any significant changes while these in the exo-
crine part (b) show an increased vesiculation and form numerous projections. Magnification:
a) 11 000x2.2 b) 20 000x2.2.
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derably increased and luminal projections appear while the latter ones show no
remarkable changes.

We can conclude that concerning reactivity ECs are characterized by nu-
merous common reactions but they also demonstrate some topographic peculia-
rities and a certain specificity towards the particular stimuli. The effects are
considered to be of general nature and can be regarded as summarized result from
the direct influence of the stimulus, together with the effect of the neurchumoral
mechanisms which are thus unlocked.
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HEKOTOPBIE YJIbTPACTPYKTYPHBIE ACINEKTbl PEAKTUBHOCTH 3HJOTEJUSA

C. Huxoaos, H. Cmoiinos, K. Quxpanan, M. Bankosa, M. Murnkos

PE3IOME

C HCnosb30BAHHEM 3/1eKTPOHHO-MHKPCCKONCKON TeXHHKH HCCJefloBaHa peaklus sHpoTe-
JHANBHEIX KJIETOK KPYNHBIX KPOBEHCCHLIX COCYAOB U KaNHU/JISIPOB HEKCTOPBIX OPrakop (xKedy-
JOYHO-KHIUEYHOTO TPAKTA, MOAKEIYA0YHOM Ke/e3bl) B YCJAOBHAX CHOHTAHHOK TUNEPTOHHH U MpH
BO3IeficTBHH CePOTOHHHOM H THCTAaMMHOM. YCTaHOBJEHBHI HM3MeHEHHS CHHTETHKO-MeraGo/HTHOM
H nmepMeaGHIHTETHOH (QYHKIHI SHAOTEJHANBHBEIX KJIETOK. YCTAHOBJEHO TaKXKe AKTHBHpOBaHHe
3€PHHUCTOrO0 3HJAOMJIA3MAaTHYECKOTO PeTHKYJyMa, KoMiJjekca [0aplKH, KAETOUHOW ayTodaruH,
yBenuyeHue uucaa teseln Weibel-Palade u nusomcom. OTMeueHO CHIHHQHKAHTHOE HapacTaHHe
YHC/JIa MHKDONHMHOIMTO3HBEIX Be3WKYJ C JyMeHaJbHOH, abJyMeHanbHOH H HHTpaleAI0JMspHOR
JIOKaNH3anuei, YTo COMPOBOXKAAETCA MOAYEPKHYTOH CKJIOHHOCTbIO K CJAUSHHIO H O6pazoBaHHIO
MONHBE3UKY NS PHBIX TPAHCUEJJIONAPHEIX KaHAIOB. B HeXOTOPHIX Opranax (HanmpHMeD B kesyjke)
OGHapyHBaeTcsi yBeJuueHHe (EeHECTPHPOBAHHBIX KANM/IADHBIX YYacTKOB. YCTaHUBjeHO, 4TO
SNHTeJIHa/bHBE KJeTKH (eHeCTPHPOBAHHBIX KaMWIJASPOB GOsee PE3UCTEHTHBI K MNPHMeHEeHHBIM
CTHMYJIHPyIOUWHEM (HaKTOPaM IO CPaBHEHHIO C 3HJIOTEe/NHAJbHBHIMH KJETKAMH OCTaNbHLIX cOCYyxOB,



