ADENYLATE CYCLASE ACTIVITY OF HUMAN NASAL
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The tissue of human nasal polyps possesses adenylate cyclase activity. After injection of
reserpine (1 mg) into the tissue of nasal polyps, to activate serotonin biosynthesis in the
tissue, a significant increase in adenylate cyclase activity was observed; during the first
minutes of incubation of the polyp with reserpine, activity increased tenfold. The role of the
adenylate cyclase system was confirmed in the initial stages of morphological and biochem-
ical differentiation accompanying serotonin biosynthesis in human nasal polyps.
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In view of data in the literature on the important role of the adenylate cyclase system during biochem-
ical and morphological differentiation of certain types of cells [2, 6, 7, 9-11] it was decided to study the part
played by adenylate cyclase in blochemical and morphological differentiation in surviving tissues of human
nasal polyps during their incubation with reserpine, a powerful activator of serotonin synthesis in that tis-

sue.

EXPERIMENTAL METHOD

A polyp removed from a pateient’'s nose was sent from the clinic at 0-4°C. After preincubation for

30 min at 87°C, reserpine (1 mg/ml) was injected into the polyp and it was again incubated. Samples (200
mg) of polyp were taken after 2-45 min, homogenized after the addition of 2 ml 0.32 M sucrose, then frozen

in liquid nitrogen and thawed at 30°C.

TABLE 1. Adenylate Cyclase Activity of
Human Nasal Polyps after Incubation with
Reserpine (1 mg/ml)

Adenylate cyclase activity

Patient's - !
initial intact incubation with
polyp reserpine

L. 232,5 570,0

Sh. 352,2 1110,0

K. 185,25 697,5

S. 667,0 1292,25

N. 675,0 1137,0
Mtm 422 5+ 115,0 | 961,41 81,0 (P<0,05)
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Fig. 1. Adenylate cyclase activity in nasal polyps as a function of duration of incuba-
tion of polyp with reserpine (1 mg/ml). Abscissa, time of incubation {in min); ordi-
nate, adenylate cyclase activity (activity in intact polyp taken as 100%).

Fig. 2. Eosinophil-like cells: figures of amitotic division of mucleus. Incubation
of polyp (5 min, 37°C) with 1 mg/ml reserpine, 400 X,

Adenylate cyclase activity was determined by
Krishna's method [8] in Haslam and Lynham's modi~
fication [5]. Radioactivity was measured on a Nuclear
Chicago Mark IT scintillation counter.

EXPERIMENTAL RESULTS
AND DISCUSSION

Altogether 20 experiments were carried out with
polyps removed from eight patients. The results of
the tests showed that the nasal polyp possesses aden-
ylate cyclase activity, Incubation of nasal polyps for
10 min with reserpine led to a statistically significant

Fig. 3. Eosinophilic granules in cytoplasm . . -
t T .
of cells and in surrounding medium. Incuba- increase in adenylate cyclase activity (Table 1)
tion of polyp (5 min; 37°C) with 1 mg/ml . The maximal increase in activity was observed
reserpine. 200X. during the first 2 min of incubation of the polyp with

reserpine. The adenylate cyclase activity then fell
sharply, and after 45 min it was below its initial level (Fig. 1). Morphologically, activation of adenylate
cyclase under these experimental conditions coincided in time with the formation of orthochromic mast
cells (serotoninocytes) and with massive transformation of the original lymphocytes of the polyp into cells
resembling eosinophils, manifested [1] as amitotic division of the nucleus (Fig. 2), and by the simultaneous
appearance of eosinophilic granules in these cells (Fig. 3). The accumulation of eosinophils is connected
with the presence of T lymphocytes in the tissue [3].

In the light of recent work, not all humoral and neurohumoral effects are brought about through cyclic
3',5'-AMP (cAMP). It has been shown, for example, that hormones such as acetylcholine, insulin, various
steroid hormones, and certain prostaglandins have their own mediator, namely cyclic guanosine-3',5'-
monophosphate (¢cGMP). It is considered that cGMP, together with cAMP, are the principal regulators of
leukocyte function [4]. Cyclic GMP is evidently concerned in triggering cell processes that are opposite
to those triggered by cAMP.
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