
of the transme~Drane zinc transport systems. Zinc cations then diffuse into the enterocytes 
where they form complexes with the specific vitamin A-dependent transport protein of the cy- 
tosol. Among the intracellular compartments, a leading role in the maintenance of zinc homeo- 
stasis under physiological conditions was probably played by the SER, which is located mainly 
close to the absorbing surface of the enterocyte, along the path of flow of cations entering 
the cell. To explain the vector flow of exogenous zinc cations in the direction of the baso- 
lateral membranes, it must be assumed that the latter contain a special ATPase, pumping zinc 
out of the cells and activated by the above-mentioned protein (or by vitamin A directly), by 
analogy with mechanism by which vitamin D controls the transepithelial transport of Ca ++ [i0]o 
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USE OF ACRIDINE ORANGE TO ASSESS LYMPHOCYTE MIGRATION IN VIVO 
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In the study of the mechanisms of repair processes, attention is increasingly being paid 
to lymphoid tissue. It has been shown that lymphocytes accumulate in intensively regenerating 
tissues as a result of their migration from lymphoid organs [I, 2, 5]. However, many mech- 
anisms of this process remain unexplained, probably due to the absence of adequate methods of 

investigation. 

Methods of studying lymphocyte migration based on the use of transplantation of donor's 
cells, labeled in vivo with radioactive isotopes, followed by autoradiography of squash prep- 
arations of organs, are known [8]. They have several disadvantages: the radioactive label 
is incorporated only by actively proliferating cells, and accordingly under physiological con- 
ditions not more than 20% of labeled lymphocytes can be obtained, or in the case of stimula- 
tion by phytohemagglutinin, not more than 40%. These cells possess the lowest level of func- 
tional activity, since they are less highly differentiated, and as a result the true picture 
of the distribution of the donor's lymphocytes is distorted. Also a radiological laboratory 
is required for work with isotopes such as 51Cr, by means of which a substantially greater per- 

centage of cells can be labeled [7]. ~ 
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Fig. i. Accumulation of transplanted AO-labeled lymphocytes 
in recipients' liver and bone marrow, i) Transplantation of 
lymphocytes from intact donors into intact recipients (con- 
trol, taken as 100%); 2) from donors after PHE into intact 
recipients; 3) from intact donors into recipients undergoing 
PHE. 

A simpler method of estimating lymphocyte migration is proposed, in which acridine orange 
(AO) is used as the fluorochrome [3]. 

EXPERIMENTAL METHOD 

Migration was studied on a model with transplantation of lymphocytes from donor animals 
into recipients. A suspension of donor's lymphocytes (6 x 107/ml) was incubated for 30 min 
in a solution of AO (1:40,000) at 4~ in darkness [6]. The cells were then washed off by pass- 
ing the suspension through a column with activated charcoal or by centrifugation for i0 min at 
450g, and then resuspended in medium 199. The two methods gave similar results. The number 
of nucleated cells was counted in the resulting suspension of cells stained with the fluoro- 
chrome. If not less than 95% of living lymphocytes was present in it, as shown by the trypan 
blue test, the suspension was injected intravenously into recipients, which were decapitated 
1.5 h later. This interval was chosen because this was long enough for the donor's cells to 
be distributed throughout the vascular system and to be retained in various organs [I]. Analy- 
sis of the lymphocyte distribution 3 and 5 h after transplantation showed no changes in accu- 
mulation of the injected cells in the recipient's organs. An interval of more than 5 h was 
not studied, because of data on transmission by lymphocytes of part of their cellular substance 
to cells of a regenerating organ [4]. This modifies the pattern of fluorescence and makes 
analysis of the results more difficult. 

The recipient's organs for testing were minced in physiological saline, the number of nu- 
cleated cells in the resulting suspension was determined, and films were prepared for examina- 
tion under a luminescence microscope, coupled with the KF-I phase-contrast system. The ratio 
between the number of cells labeled with AO and fluorescent in UV light and the total number 
of nucleated cells per field of vision, counted in visible light, was determined in the films. 
The number of labeled cells present in the organ was then calculated as a percentage of the 
total number of injected lymphocytes. 

This method was used to study the characteristics of migration of thymus cells after par- 
tial hepatectomy (PHE). Experiments were carried out on 41 Wistar rats weighing 150-170 g. 
PHE was performed under general ether anesthesia by the method in [9]. The time interval from 
PHE to transplantation of the recipient's cells was 17 h [i]. Altogether three series of ex- 
periments were carried out with transplantation of AO-labeled cells: I) from intact donors 
into intact recipients (control); II) from donors after PHE into intact recipients, III) from 
intact donors into recipients undergoing PHE. The number of labeled cells was counted in the 
recipients' liver and bone marrow (Fig. i). 
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If thymocytes from donors undergoing PHE were transplanted, 2.5 times more cells were re- 
tained in the liver of intact recipients than in the control (p < 0.01). After transplanta- 
tion of intact thymocytes into recipients undergoing PHE, 3 times more cells were retained in 
the liver of those recipients than in the control (p < 0.01). Under these circumstances mi- 
gration into the bone marrow was reduced to some extent. 

It can be postulated on the basis of these data that, first, thymocytes of donors after 
PHE acquire the property of migrating selectively into the liver of intact recipients, and sec- 
ond, that accumulation of intact thymocytes in the liver of recipients after PHE is evidence 
of a local reaction of the damaged organ, leading to retention of lymphocytes in it. 

The method described thus gives a quantitative estimate of the distribution of a donor's 
lymphocytes in the recipient's body, for up to 100% of cells in the injected suspension were 
labeled irrespective of the subpopulation to which they belonged, the degree of their differ- 
entiation, or the phase of the cell cycle. Likewise AO does not cause changes in the membrane 
of the lymphocytes [6], so that their functional properties are preserved. 

The suggested method can be used in any laboratory equipped with a luminescence micro- 
scope or a luminescent source of the OI-18 type. 
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