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Fluorescence microscopical study of 5-hydroxytryptamine storage organelles in mepacrine-incubated blood
platelets of beige mice (Chediak-Higashi syndrome)

H.P. Lorez and M. Da Prada
Department of Pharmaceutical Research, F. Hoffmann-La Roche & Co. Ltd, CH-4002 Basle (Switzerland), 10 October 1977
Summary. The number and fluorescence intensity of fluorescent granules (5-HT storage organelles) of mepacrine-

incubated blood platelets of beige mice (Chediak-Higashi syndrome) are decreased compared to those of control mice
platelets. This indicates both quantitative and qualitative changes of the 5-HT organelles, namely a reduced number and a

reduced storage capacity, respectively.

Recently, fluorescent probes, e.g. mepacrine, have been
utilized to study 5-hydroxytryptamine (5-HT) storage or-
ganelles of blood platelets. Mepacrine accumulates selec-
tively in these organelles!, allowing their visualization in
the fluorescence microscope’®. The exploitation of this
fluorescence microscopical method to congenitally abnor-
mal platelets in storage pool disease(s) and Hermansky-
Pudlak syndrome** confirmed previous results of ultra-
structural studies’, namely a reduced number of 5-HT
storage organelles. In the present investigation, mepacrine
was used to study Chediak-Higashi syndrome (CHS) mice
platelets. In man CHS is characterized by large anomalous
granulations in leukocytes and many tissue cells, partial
oculocutaneous pseudoalbinism, frequent pyogenic infec-
tions and early death due to infection, hemorrhage or
infiltrative processes of the accelerated (lymphoma-like)

Fig.1. Mice blood platelets incubated with mepacrine 5-10-5 M,
fluorescence micrographs. Scale: 5 pm (x 2300). a shows 4 control
mice platelets exhibiting green-yellow fluorescent granules on a
virtually non-fluorescent background. In beige mice platelets
(b, 3 platelets) the number and fluorescence intensity of the
granules are decreased.

phase of the disease’. Prolonged bleeding time, abnormal
platelet aggregation, reduced platelet nucleotides (mainly
ADP) and 5-HT, and decreased platelet uptake of 5-HT
were also observed in CHS patients®!%; ultrastructural
studies revealed a reduced number of 5-HT storage or-
ganelles in the platelets'!. In mice, mutations to beige (bg)
have occurred, e.g. in strain C57BL/6J'%, which are ac-
cepted as an animal model of the CHS of man on the basis
of a similar phenotype'*'*. Similarly, beige mice showed
prolonged bleeding and impaired storage and uptake of 5-
HT by platelets, along with an adenine nucleotide storage
deficiency'®, and no typical 5-HT storage organelles were
observed in electron photomicrographs of platelet sec-
tions'>!7, However, electron-lucent cores surrounded by a
clear halo were noted!S, possibly representing modified
storage organelles deficient in 5-HT. This issue prompted
the present fluorescence microscopic study.

Materials and methods. Control (black) mice (Jackson Lab-
oratory strain C57BL/6J) and CHS (beige) mice (Jackson
Laboratory strain C57BL/6J-bg/bg) were used. Pooled
platelet-rich plasma was prepared from 20 mice, incubated

intensity
~f—

fluorescence
~iff—

_ 30 sec

Fig.2. Microfluorimetric measurements of the fluorescence intensi-
ty of single platelets incubated with mepacrine 5-10-5 M. Irradia-
tion starts at §. Upper curve: typical recording obtained from a
normal mouse platelet (8 flashes). Lower curve: recording as
obtained from a beige mouse platelet; note the lower initial
fluorescence intensity and the single flash.

Number of granules and flashes and relative fluorescence intensity of single platelets from control and beige mice

Granules Flashes Relative fluorescence
intensity
Control mice 8.45+0.32 (51) 7.54 1 0.56 (52) 36.23+2.68 (57)
Beige mice 5.49+0.23 (57) 0.39+0.08 (52) 17.13+ 1.88 (53)
% of controls 65.0 5.2 473
p versus controls 0.001 0.001 0.001

The isolated platelets were preincubated at 37 °C for 30 min with 5x 10~5 M mepacrine. The values are averages with SEM. The number
of platelets is indicated in parentheses. The statistical significance was calculated with Student’s t-test (2-tailed).
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with mepacrine (104, 5-1075, 105 M), and platelets submit-
ted to fluorescence microscopy (for details see®). Qualita-
tive observations, counting of fluorescent granules, micro-
fluorimetric measurement of fluorescence intensity and
microfluorimetric counting of ﬂashes (emitted from the
platelets after prolo §ed irradiation®?) were performed as
previously described®. Platelets were analyzed for their
content of 5-HT!, ATP' and proteins®.

Results and dtscusszon As quahtatlvely compared in the
fluorescence microscope, beige mice platelets differed from
control platelets (figure 1) by the number of fluorescent
(mepacrine-containing) granules (slight decrease), by the
sharpness and fluorescence intensity of the granules (a
general moderate decrease), and by the number of flashes
(marked decrease). The quantitative data (table) also
showed a reduced number of mepacrine accumulating
granules, a deficient mepacrine uptake per granule, and a
very markedly reduced number of flashes in beige mice
platelets (figure 2). In controls, the numbers of fluorescent
granules and flashes per platelet did not differ significantly.
The S5-HT content was decreased from 21.2+1.8
nmoles/mg protein in controls to unmeasurable levels (less
than 1%) in beige mice platelets, and the ATP content from
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21.1£0.7 to 9.9+1.0 nmoles/mg protein (average:SEM;
2 determinations; p = 0.001 (Kolmogorov-Smirnov test)).
Evidence has been presented that fluorescent granules of
platelets incubated with mepacrine represent 5-HT storage
organelles*. Their number appeared markedly reduced
(approximately 35%) in beige mice platelets, but not to the
extent expected from wultrastructural studies showing a
virtually complete absence of such organelles'®!”, and from
the deficient 5-HT storage as shown biochem1ca11y. In
addition to showing a reduced number, the fluorescence
microscopical findings point to the presence of qualitatively
different 5-HT organelles. In fact, ultrastructural elements
possibly representing modified organelles have been de-
scribed'® in beige mice platelets. These elements may
correspond to the fluorescent granules both representing
storage organelles with an almost total inability to store 5-
HT, but with only a reduced storage capacity for ATP and
mepacrine. The reduced flashing of the platelets is proba-
bly a consequence of the deficient mepacrine storage of the
5-HT organelles, but possibly reflects additional changes. It
remains to be determined if fluorescence microscopy of
CHS human platelets incubated with mepacrine would
reveal similar findings on 5-HT storage organelles.
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Effect of pretreatment with acetylsalicylate on surgncal bleeding and peroperatlve mortality in rats undergoing

kidney transplantation
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Summary. 42 rats were pretreated with L-ASA before kidney transplantation, 43 rats acted as controls. 9 rats with L-ASA,
but no control rats, died with i.p. haemorrhage. However, in animals surviving the operation, the intraoperative blood loss

did not differ significantly between the 2 groups.

It has been suggested that blood platelets may play an
important role in re_]ectlon of transglanted organs both in
laboratory animals'-® and in man>7-. Several drugs inhibi-
ting platelet function have therefore been associated with
conventional treatment for prevention of the rejection
phenomena, especially in kidney transplantation®>>%°

Since rejection may start immediately after transplant“’
treatment of the recipients with antiaggregating drugs
before surgery could be beneficial. These drugs, however,
have been suspected of increasing surgical bleedmg“ The
clinical relevance of this haemorrhagic risk is difficult to
evaluate in man since several other factors (such as the

chronic uraemic condition of recipients of kidney trans-
plants and the concomitant treatments they require) may
contribute to excessive bleeding'?.

In the framework of a broader study on the role of platelets
in rejection phenomena in rats, we evaluated the haemor-
rhagic risk connected with nephrectomy and kidney trans-
plantation in rats pretreated with lysine acetylsalicylate.
Materials and methods. 85 out-bred Sprague Dawley male
rats (250-300 g b.wt, Charles River, Italy) were randomly
allocated to either control (43 animals) or tested group (42
animals). The latter received 400 mg/kg b.wt lysine acetyl-
salicylate (L-ASA) (Flectadol, Maggioni, Italy) ip. 20 h



