
That is why an a sco rb ic  acid deficit  in the fetus ,  f i r s t ,  inhibits collagen synthes is  in the developing l imbs  and 
damages  mesenchymal  cel ls  in them,  and second,  damages  the l imb ganglia.  The combined action of these  two 
fac to r s  probably  leads to dis turbance of morphogenes i s  of the l imbs .  
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The role of p la te le ts  in the pathogenesis  of t h rombohemor rhag ic  complicat ions  of meningococcal  infection 
has been insufficiently studied.  The role of the g r anu l a r  appara tus  of the pla te le ts  in d is turbances  of the i r  
function has been p a r t i c u l a r  l i t t le studied, e spec ia l ly  in endotoxinemia accompanying the genera l ized  f o r m  of 
meningoeoecal  infection. 

The work  of da P r a d a  et al .  (1965-1978), who used luminescence  mic roscopy  [5], showed that it is poss ib le  
to study the s ta te  of the g ranu la r  appara tus  of p la te le ts  with the aid of a f luorescen t  m a r k e r  (mepacr ine ,  a c r i -  
dine orange - A O ,  etc.) ,  which is se lec t ive ly  taken up by the sero tonin-conta in ing  granules  (5-HT organe l les ,  
dense bodies,  f l -granules ) .  The quantity of m a r k e r  taken up re f lec t s  the functional s tate  of these g ranules ,  
which play an essen t ia l  ro le  in h e m o s t a s i s ,  f o r  they r e l e a s e  serotonin,  ADP, Ca ++, and pla te le t  f ac to r  3 in r e -  
sponse to act ivat ion.  
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Fig. I. Intensity of fluorescence of platslets from normal subjects (3, 4) and patients with meningococcal in- 
fection (i, 2). i, 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, i) Pa- 
tients with meningoeeeeal infection; 2) healthy subjects. Abscissa, time of treatment (in days); ordinate, num- 
ber of platelets (in %). 

Fig. 3. Effect of lipopolysaecharide of meningococcus A on intensity of fluorescence of platelets of Groups A 
and B and on number of Group B cells. I) Group A platelets; 2) Group B platelets; 3) number of Group B cells. 
Arrow indicates addition of lipopolysaecharide. Abscissa, incubation time (in min); ordinate: on left - intensity 
of fluorescence (in relative units), right - number of Group B cells (in ~c). 

It has also been shown that the intensity of f luorescence  of the platelet  and its densiW depend on the num-  
ber of 5-HT granules [4], which may vary  under different physiological conditions and in certain diseases  
[1, 3, 6]. 

This paper  gives the pre l iminary  results  of a study of the ingestive capacity of the platelets of patients 
with a general ized fo rm of meningococcal  infection at the height of the disease mad during t reatment  and r e -  
covery,  and also the results  of a study of the action of meningococcal  endotoxin (lipopolysaceharide of meningo- 
coccus A) on platelets of a healthy blood donor (experiments in vitro). 

E X P E R I M E N T A L  M E T H O D  

Quantitative est imation of f luorescent  m a r k e r  AO ingested by platelets was car r ied  out on the LYUMAN 
IUF-1 luminescence microscope  with photometric  at tachment.  The source  of exciting radiation was a m e r c u r y -  
quartz DRK-120 lamp. An RFT digital vol tmeter  was used as the r eco rde r .  

Prepara t ions  of living platelets were made f rom pla te le t - r ich  p lasma (PRP), stabil ized with sodium citrate 
in the rat io of 9:1; 0.1 ml of PRP was diluted with an equal volume of physiological saline and incubated fo r  30 
min with 0.1 ml of AO in a concentrat ion of 5 mg in t0 ml. 

A drop of the f luorochromed sample was placed on a defatted slide and covered with a eoverslip.  Those 
a reas  of the preparat ion where the platelets were ar ranged in a monolayer  were examined under the mic ro -  
scope. The intensity of f luorescence of the background and platelet was measured .  The difference between 
these values cor responded to the quantity of AO taken up by the platelet.  F luorescence  of 25-50 platelets was 
measured  in each preparat ion.  For  g rea t e r  accuracy  the measurements  were made on two parallel  f i lms.  

Platelets  f rom 35 patients aged f rom 18 to 60 yea r s  with a severe  mixed form of meningocoecal infection 
(meningitis with meningococcemia) at the height of the disease  ( t s t -3 rd  day), on the 5th-8th day, and during 
the period of convalescence (17th-22nd day) were  studied. Investigation of the patients t blood clotting sys tem 
showed the presence  of disseminated in t ravascular  blood clotting (DIC syndrome).  

The control group consisted of 24 healthy blood donors aged f rom 20 to 25 yea r s .  

In the experiments  in vi tro,  0.1 ml of l ipopolysaccharide of meningocoeeus A was added to specimens of 
f luorochromed PRP,  up to a concentration of 1 p g / m l  in the sample,  and incubated for  5-80 min. The method 
of measurement  was that descr ibed above. 

E X P E R I M E N T A L  R E S U L T S  

Depending on the intensity of f luorescence the platelet  pool 6f the healthy donors was heterogeneous:  The 
grea t  major i ty  of cells (80-90%) were platelets whose intensity of f luorescence ranged f rom 15 to 30 relat ive 
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units (Group A); a sma l l e r  number  of platelets (from 10 to 20%) had br ighter  f luorescence - f r o m  50 to 125 
relative units (Group B). In the group of blood donors the intensity of f luorescence 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 br ighter  platelets 
(Group B) accounted for  11.0 • 1.03% of the total number  of platelets.  

In patients with the genera l ized  fo rm of meningoeoccal  infection the intensity of f luorescence  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 t rea tment  the intensity of f luores -  
cence of the platelets decreased:  in Group A to 19.6 ~: 0.7 relative units and in Group B to 79.0 • 4.0 relat ive 
units (P > 0.05). By the t ime of d ischarge f rom the hospital the intensity of f luorescence  ofbothgroups  of p la te -  
lets was completely back to normal  (Fig. 1). 

The number  of br ighter  cells (Group B) as a proport ion of the total number  of cells counted in the p r e p a r a -  
tion increased  at the height of the disease to 14 • 2.6%, on the 5th-Sth day of the disease it was 12.5 • 2.7%, 
but during the per iod of convalescence it re turned completely to normal  (Fig. 2). 

According to these observations,  the ingestive power of the platelets increased  in patients with a severe  
fo rm of meningococcal  infection at the height of the disease,  and the number  of platelets with the maximal in- 
tensity of f luorescence  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 ser ies  of experiments  was ca r r i ed  out on platelets of normal  blood donors 
af ter  incubation for  different time intervals  with l ipopolysaccharide (LPS) of meningococcus A. 

After incubation with LPS the donor ' s  platelets acquired the ability to take up a l a rge r  quantity of AO, 
with the resul t  that the intensity of the i r  f luorescence increased  (Fig. 3). Fo r  instance, before incubation with 
LPS the mean intensity of f luorescence of the Group A platelets was 16.7 • 0.48 relat ive units, and of the 
Group B platelets 71.0 • 3.12 relative units. After  incubation for  5-15 rain the intensity of f luorescence of the 
platelets was 20.4 • 0.5 relative units (P < 0.01) and 86.5 • 1.5 relat ive units (P < 0.05) respect ively .  Incuba- 
tion for  30-45 rain led to an even g rea t e r  increase  in the intensity of f luorescence of the Group A cells,  namely 
to 25.7 -~ 0.45 relative units (P < 0.001) whereas the intensity of f luorescence of the Group B platelets remained 
high (83.8 • 10.4 relat ive units). The phenomenon can be explained by an increase  in the number  of granules in 
the platelets.  Similar  changes in the Bernard-Scu l le r  syndrome were observed by Rendu et al. [6]. However, 
longer incubation of the platelets with meningococcal  LPS did not lead to any fur ther  increase  in the effect; on 
the cont rary ,  it actually dec reased  a little. This resul t  was probably due to disturbance of the s t ruc ture  of the 
granular  apparatus of the platelets or to active re lease  of AO (exocytosis). 

The number  of cells with bright f luorescence (Group B) increased  with an increase in the t ime of their  in-  
cubation with LPS (P < 0.05). However, af ter  incubation for  60 rain their  number  fell distinctly compared with 
the effect af ter  incubation for  30 min (Fig. 3). 

Heterogeneity of the platelet  pool in the donors as regards  density, s ize,  and volume was observed 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. La te r  it was shown by f luorescence m i c r o s -  
copy [5] that young cells contain more 5-HT granules  than mature  ceils,  and this determines  the difference in 
the intensity of the i r  f luorescence  [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 we l l -marked  DIC syndrome.  At the 
height of the disease the increase  in f luorescence  of the platelets was evidently due, besides to other changes 
in homeostas is  (pH, hypoxia, disturbance of the wa te r -e lec t ro ly te  balance, etc.), to endotoxinemia. 

Exper iments  in vi t ro  to study the direct  action of meningococcal  endotoxin on healthy human platelets 
showed that endotoxinemia is one of the fac tors  that can cause morphological  and functional changes in platelets.  
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