That is why an ascorbic acid deficit in the fetus, first, inhibits collagen synthesis in the developing limbs and
damages mesenchymal cells in them, and second, damages the limb ganglia. The combined action of these two
factors probably leads to disturbance of morphogenesis of the limbs.
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QUANTITATIVE DETERMINATION OF THE INTENSITY OF
FLUORESCENCE OF 5-HT ORGANELLES IN THE STUDY
OF PLATELET FUNCTION

O. S. Astrina, Kh. D. Lomazova, UDC 616.9:579.861,1]-06:616,155,294~092:616,155.
and V. I. Pokrovskii 25-008.1
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The role of platelets in the pathogenesis of thrombohemorrhagic complications of meningococcal infection
has been insufficiently studied. The role of the granular apparatus of the platelets in disturbances of their
function has been particular little studied, especially in endotoxinemia accompanying the generalized form of
meningococcal infection.

The work of da Prada et al. (1965-1978), who used luminescence microscopy (5], showed that it is possible
to study the state of the granular apparatus of platelets with the aid of a fluorescent marker (mepacrine, acri-
dine orange — AO, etc.), which is selectively taken up by the serotonin-containing granules (5-HT organelles,
dense bodies, S-granules). The quantity of marker taken up reflects the functional state of these granules,
which play an essential role in hemostasis, for they release serotonin, ADP, Catt, and platelet factor 3 in re-
sponse to activation.

Central Research Institute of Epidemiology, Ministry of Health of the USSR, Moscow. Translated from
Byulleten! Eksperimental'noi Biologii i Meditsiny, Vol. 96, No. 7, pp. 29-31, July, 1983. Original article sub-
mitted November 18, 1982.
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Fig. 1. Intensity of fluorescence of platelets from normal subjects (3, 4) and patients with meningococcal in-
fection (1, 2j. 1, 4) Group A platelets; 2, 3) Group B platelets. Abscissa, time of treatment {in days); ordinate,
intensity of fluorescence (in relative units).

Fig. 2. Effect of treatment on number of Group B platelets in patients with meningococcal infection. 1) Pa-
tients with meningococcal infection; 2) healthy subjects. Abscissa, time of treatment (in days); ordinate, hum-
ber of platelets (in %).

Fig. 3. Effect of lipopolysaccharide of meningococcus A on intensity of fluorescence of platelets of Groups A
and B and on number of Group B cells. 1) Group A platelets; 2) Group B platelets; 3) number of Group B cells.
Arrow indicates addition of lipopolysaccharide. Abscissa, incubation time (in min); ordinate: on left — intengity
of fluorescence (in relative units), right — number of Group B cells (in 9.

T has also been shown that the intensity of fluorescence of the platelet and its density depend on the num-~-
ber of 5-HT granules [4], which may vary under different physiological conditions and in certain diseases
(1, 3, 6l.

This paper gives the preliminary results of a study of the ingestive capacity of the platelets of patients
with a generalized form of meningococcal infection at the height of the disease and during treatment and re-
covery, and also the results of a study of the action of meningococcal endotoxin (lipopolysaccharide of meningo-
coccus A) on platelets of a healthy blood donor (experiments in vitro).

EXPERIMENTAL METHOD

Quantitative estimation of fluorescent marker AQ ingested by platelets was carried out on the LYUMAN
IUF-1 luminescence microscope with photometric attachment. The source of exciting radiation was a mercury-
quartz DRK-120 lamp. An RFT digital voltmeter was used as the recorder.

Preparations of living platelets were made from platelet-rich plasma (PRP), stabilized with sodium citrate
in the ratio of 9:1; 0.1 ml of PRP was diluted with an equal volume of physiological saline and incubated for 30
min with 0.1 ml of AO in a concentration of 5 mg in 10 ml.

A drop of the fluorochromed sample was placed on a defatted slide and covered with a coverslip. Those
areas of the preparation where the platelets were arranged in a monolayer were examined under the micro-
scope. The intensity of fluorescence of the background and platelet was measured. The difference between
these values corresponded to the quantity of AO taken up by the platelet. Fluorescence of 25-50 platelets was
measured in each preparation. For greater accuracy the measurements were made oh two parallel films.

Platelets from 35 patients aged from 18 to 60 years with a severe mixed form of meningococcal infection
(meningitis with meningococcemia) at the height of the disease (1st-3rd day), on the 5th-8th day, and during
the period of convalescence (17th-22nd day) were studied. Investigation of the patients' blood clotting system
showed the presence of disseminated intravascular blood clotting (DIC syndrome).

The control group consisted of 24 healthy blood donors aged from 20 to 25 years.

In the experiments in vitro, 0.1 ml of lipopolysaccharide of meningococcus A was added to specimens of
fluorochromed PRP, up to a concentration of 1 yg/ml in the sample, and incubated for 5-80 min. The method
of measurement was that described above.

EXPERIMENTAL RESULTS

Depending on the intensity of fluorescence the platelet pool of the healthy donors was heterogeneous: The
great majority of cells (80-90% were platelets whose intensity of fluorescence ranged from 15 to 30 relative
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units (Group A); a smaller number of platelets (from 10 to 20%) had brighter fluorescence — from 50 to 125
relative units (Group B). In the group of blood donors the intensity of fluorescence of the Group A platelets
was on average 18.3 + 0.64 relative units, and in Group B 77.3 + 3.2 relative units. The brighter platelets
(Group B) accounted for 11.0 = 1.08% of the total number of platelets.

In patients with the generalized form of meningococcal infection the intensity of fluorescence of both
groups of platelets was increased at the height of the disease: in Group A to 22.8 = 0.58 relative units (P < 0.05)
and in Group B to 86.7 + 3.24 relative units (P > 0.05). On the 5th-8th day of treatment the intensity of fluores-
cence of the platelets decreased: in Group A to 19.6 = 0.7 relative units and in Group B to 79.0 + 4.0 relative
units (P > 0.05). By the time of discharge from the hospital the intensity of fluorescence of both groups of plate-
lets was completely back to normal (Fig. 1).

The number of brighter cells (Group B) as a proportion of the total number of cells counted in the prepara-
tion increased at the height of the disease to 14 + 2.6%, on the 5th-8th day of the disease it was 12.5 = 2.7%,
but during the period of convalescence it returned completely to normal (Fig. 2).

According to these observations, the ingestive power of the platelets increased in patients with a severe
form of meningococcal infection at the height of the disease, and the number of platelets with the maximal in-
tensity of fluorescence also increased.

To study the role of endotoxinemia in the change in functional activity of the granular apparatus of the
platelets in meningococcal infection a series of experiments was carried out on platelets of normal blood donors
after incubation for different time intervals with lipopolysaccharide (LPS) of meningococcus A.

After incubation with LPS the donor's platelets acquired the ability to take up a larger quantity of AO,
with the result that the intensity of their fluorescence increased (Fig. 3). For instance, before incubation with
LPS the mean intensity of fluorescence of the Group A platelets was 16.7 + 0.48 relative units, and of the
Group B platelets 71.0 + 3.12 relative units, After incubation for 5-15 min the intensity of fluorescence of the
platelets was 20.4 + 0.5 relative units (P < 0.01) and 86.5 % 1.5 relative units (P < 0.05) respectively. Incuba-
tion for 30-45 min led to an even greater increase in the intensity of fluorescence of the Group A cells, namely
to 25.7 + 0.45 relative units (P < 0.001) whereas the intensity of fluorescence of the Group B platelets remained
high (83.8 + 10.4 relative units). The phenomenon can be explained by an increase in the number of granules in
the platelets. Similar changes in the Bernard-Soulier syndrome were observed by Rendu et al. [6]. However,
longer incubation of the platelets with meningococcal LPS did not lead to any further increase in the effect; on
the contrary, it actually decreased a little. This result was probably due to disturbance of the structure of the
granular apparatus of the platelets or to active release of AQ (exocytosis).

The number of cells with bright fluorescence (Group B) increased with an increase in the time of their in-
cubation with LPS (P < 0.05). However, after incubation for 60 min their number fell distinctly compared with
the effect after incubation for 30 min (Fig. 3).

Heterogeneity of the platelet pool in the donors as regards density, size, and volume was ohserved by
Karpatkin et al. [2], who linked this feature with the subjects' age: Lighter cells were regarded as more mature,
whereas heavier or more dense cells were considered to be young. Later it was shown by fluorescence micros-
copy [5] that young cells contain more 5~HT granules than mature cells, and this determines the difference in
the intensity of their fluorescence [4].

Using luminescence microscopy, we obtained new data on changes in the granular apparatus of platelets
in the course of the disease in patients with meningococcal infection with a well-marked DIC syndrome. At the
height of the disease the increase in fluorescence of the platelets was evidently due, besides to other changes
in homeostasis (pH, hypoxia, disturbance of the water-electrolyte balance, etc.), to endotoxinemia.

Experiments in vitro to study the direct action of meningococcal endotoxin on healthy human platelets
showed that endotoxinemia is one of the factors that can cause morphological and functional changes in platelets.
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