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Considerations on the CSD in the context of the pxous researches, published
from 1971 till today in the “Asroph. Influenceson Sectoring in Colonies of
Microrganisms.” (The correlations between biological and externatgital factors )

Faraone P.
( From Lab.Hyg.Prof. of Romend his Prov.; CIFABoard of Directors )

1 - General framework .

The A. is presenting for Cifawebside, a new edition of paper titled "_Astrophysical
Influences on Sectoring in Colonies of Microorganisms ", with several technical
precisations and ameliorations in Faraone's microbiological part.

In this paper the A. collaborated with several authors and in primis with prof. Halberg
Franz of Minnesota University (USA).

In his previous papers the A. precised several, critical considerations on the CSD and
lastly with ‘O’rmenyi 1.

( Biometeorologist of Pub.Sc.Inst.Rheum.Physiot.of Budapest) concorded after pluriennal
observations, on the possible correlations between this microbial parameter named CSD,
and several heliophysical data as ELF 3-10 Hz, Solar FI.2800 MzHz and Geomagnetic
Activity ( till now, of this paper, was presented only an abstract (9) ).It was underlined
sufficiently, as the solar activity plays a leading part during increase of bacteria and CSD
formation.

It was possible to see that the electromagnetic radiation 2800MHz takes the primary part
and not the particle radiation ( Ap index).

Moreover it was noted also a clear effect of weather factors on CSD frequency, supported
by a correlation between spherics level of 3 Hz resp. solar flux level in the 2800 MHz
range.

It should be mentioned that solar activity plays a part on spherics via the jonosphere and
magnetosphere.

It's proved also that the Staphylococcus Aureus strains show in CSD, a strong frequency
dependence in connection with 3 hz resp. 10 hz spherics.

All correlations betyween CSD frequency and the physical parameters studied more
recently( 8, 9 ) with physical and statistical collaborators (also for the presenting paper)
were always negative( inverse correlation) and thus agree with the previous correlations
obtained by Faraone ( 5, 6, 7 ) with solar activity expressed as Wolf's Number.

May be the correlations, here considered , between the big environmental-phenomena
conditioning the biomodulation of accomodating-power in organisms ?

In the context above said, we must consider the artic le successively referred ,where (see § Material
and Methods) are all the ameliorations in explaining the technical esecution of microbiological part
for CSD recording (see also 4,5 ,6, 7, as support) .
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The Solar Activity plays a leading part during increase of bacteria and CSD formation. The electromagnetic
radiation 2800 MHz takes the primary part, not the particle radiation (Ap index). Moreover it was noted also a
clear effect of weather factors on CSD frequency, supported by a correlation between spherics level of 3 Hz
resp. solar flux level in the 2800 MHz range.lt should be mentioned that solar activity, plays a part on
spherics via the jonosphere and the magnetosphere . It is proved also that the Staphylococcus Aureus
strains show in CSD, a strong frequency dependence in connection with 3 Hz resp. 10 Hz spherics . All
correlations between CSD frequency and the physical parameters studied here,are negative (inverse corr.)
and thus agree with the previous correlations obtained by Faraone (1989,1991,1995) with Solar Activity
expressed as Wolf's Number .

This study was aimed at meta-analyzing by complementary procedures biophysical factors and incidence of
colonies with one or more differentiated sectors. Our results showed that astrophysical influences, especially
magnetic storms, are prominent in the development of microorganisms.

Astrophysical influences, Magnetic storms. Development of microorganisms, Air bacteria, Staph.Aureus

The formation of sectors had been induced by Witkin (1) in six populations of Escherichia Coli, differing in
degree of nuclear material multiplicity. Sectoring is complex and can involve changes that are not usually
considered under the rubric of mutations. Seemingly spontaneous and mutagen induced sectoring continues
to be of interest. The results here presented document that natural physical influences from the remote
environment may be invoved in modulating genetic microbial change (2, 3,4,5,6,7,8,9).Jhe study was aimed
at meta - analyzing by complementary procedures including superposed epochs controlled by blanks, any
physical environmental associations with the incidence of colonies with one or more differentiated
sectors(CSD)for air bacteria and Staphylococcus aureus and further at exploring any geophysical
association of changes in microbial sensivity in the course of routine laboratory tests .

Experimental microbiological analyses were carried out from 1970 to 1975 in the Hygiene and Profilaxis
Laboratory of Province of Milan and and successively from 1976 to 1991 in the Hygiene and Profilaxis
Laboratory of Province of Rome (4,5,6,7,8,9). While previous analyses werebased on 10 - days average,
interferential statistical chrono-metaanalyses of daily data are apparently reported here for the first time
.Between 2 Feb 1970 and 10 Jul 1982, heterogeneous air bacteria were studied and the daily incidence of
colonies with differentiated sectors was recorded as percentage of total counted colonies, excluding
Mycetes. Agar tryptose plates had been exposed for 30 - 60 minutes to the open air generally between 10.00
and 16.00 of each day. 0,1 mg / ml of actidione was added to the agar tryptose used for cultures of air
bacteria to inhibit the grouth of Hyphomycetes and thus their spreading, whereby the reading of the other
colonies was facilitated.Successively the agar tryptose plates were incubated for 2 days at 37-C and another
4 days at 23-C. An average of 200-250 colonies were read. This procedure was carried out each day.
Between 6 May 1984 and 31 May 1991. five different populations of Staphilococcus Aureus brothculture.
after incubation at 37 C for 24h ,was used each day, not only to seed a sterile brain / hearth broth but also to
streak an agar tryptose plate which was incubated at 37-C for 24h.Successively an average of 300-350
colonies were read each day .Daily values for geomagnetic disturbance indices Kp and Dst and Wolf number
gauging solar activity for the corresponding study spans were obtained from archives on the Internet. Each
data series were analysed by linear-nonlinear least squares rhythmometry (10,11,12). in the range of
frequencies from 1 cycle per 10,5 years to 1 cycle per year, and from 1 cycle per year to 1 cycle per 2.5
days.
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Rhythm characteristics at the anticipated periods of 1.0 and 0.5 years were further summarized by
population-mean cosinor across all 5 series and also separately across 4 series involving S.aureus
(excluding air bacteria). A population-mean cosinor summary was also obtained at a trial period of 5.25
years corresponding to the second harmonic of the numerical near-match of the solar cycle ( used instead of
the 10.5-year fundamental component ),assessable also on the shorter data series. Another population-
mean cosinor summary was prepared at a trial period of 45.5 days, a component found to correspond to a
spectral peak in most series . Since this component was not anticipated, we only record its occurrence so
that it may be sought in later studies but we refrain from further comment herein.
Because a stable half-yearly component characterizes both Kp and Dst, and because the data series were
not sufficiently long to reliably assess a component with a period of about 10.5 years corresponding to the
solar cycle but were sufficient to assess its 2th harmonic, a model consisting of these two components was
also fitted nonlinearly to each data series. For the purpose of computing the cross-spectra coherence
between each data series and Kp, Dst and Wolf relative sunspot numbers (WN), respectively, the biological
data series were linearly interpolated to replace missing values. Least squares spectra indicated good
agreement of results between the original data and the interpolated time series. The cross-spectral
coherence was computed using the BMDP software with 15, 20 and 30 degrees of freedom to check on the
robustness of the findings.

The microbial data as a whole are plotted in the top row of Fig. 1, with data on WN as an index of solar
activity. Data on Kp and Dst, as indices of geomagnetic activity, are also shown in this figure.On the longest
Series relating to air bacteria, a component with a period of 9.45 with a 95% confidence interval (CI of 9.13-
9.82) years is validated by non linear least squares. After removal of this major component from the original
data series, a circasemiseptan component is found to be statistically significant (P=0.003) and a circaseptan
component is of borderline statistical significance (P=0,059) when fitted concomitantly along with the
prominent circannual variation (P<0.001). By population-mean cosinor, the circannual and circasemiannual
components are statistically significant (P=0.003 and P=0.009), respectively, with acrophases of-299- and-
344-(reference: 00:00 on 21 Decl969) when the biological series on air bacteria and four strains of S.aureus
are considered. Similar results are obtained when limiting the analyses to four populations of S.aureus. In
the latter case, the 5.25-year component is also statistically significant (P=0.003; acrophaseat-108-C)and the
45.5-day component is borderline statistical significance (P=0.074). Table 1 summarizes cross-spectral
coherences found away from spectral peaks for bacterial series with Kp, WN and Dst.Any statistically
seemingly significant coherences associated with peaks in the spectrum are not Listed, to avoid artifacts.
Noteworthy are cross-spectral coherences at frequencies of 1 cycle in 3.3 days, 18,6 days and 161.5 days.
Figure 2 shows results obtained by superposed epochs on 28 storms assessed by a Kp larger than 5.625
with respect to CSD,the number of colonies with sectors in 3-day intervals. A lower CSD on the 3 days
following the storm , and an increase centered on day 9 following the storm, are suggested by the non-
overlap by the vertical 95% CSD confidence intervals of the horizontal midline.

The strongest association is found in relation to the geomagnetic disturbance index Kp, at frequency of 1
Cycle in 161.5 days,in a region close to albeit away from the prominent half-yearly component characterizing
Kp. A statistically significant cross-spectral coherence is found in this region for 2 populations of S.aureus, Kl
and K2, and is also found in relation to Dst, even though the association with Dst is weaker. Kl and K2
staphylococcal cultures are also coherent with Kp at another frequency of 1 cycle in 3,3 days. Again,this is a
spectral region close to but away from the ubiquitous circasemiseptan component. Earlier studies have
suggested that astrophysical influences on biota may be mediated via the circaseptan and/or
circasemiseptan components(12, 13, 14).These components are also in keeping with the sector structure of
the interplanetary magnetic field. A remove -and-replace approach has suggested that humans may still
resonate with solar circaseptans.These reanalyses by a new approach support the original claim that
microorganisms may be influenced by non-photic solar effects upon cosmic rays.

Faraone P., Cornelissen G. , Katinas G.S. , Halber g F., SiegelovaJ. ASTROFYZIKALNI VLIVY PUSOBICI NA KOLONIE MIKROORGAN 1ZMU

Sourhrn . Cilem teto studie je metaanalyza biofyzikaln ich faktoru a kolonii mikroorganismu , ktere se vys kytujf sjednim nebo vice
diferencovanymi sektory, provedena komplementarnimi postupy. Nase vysledky ukazaly, ze astrofyzikalni vlivy, zvlaste magneticke
boure, se vyznamne uplatnujf ve vyvoji mikroorganis mu .
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Remarks. ® ) In this paper are showed_severakrrata Corrige of the same text already
published by the review "Scripta Medica" (Brno-74 (2):107-114, March 2001 and received in
Milan on the last mounth ), regarding the part of echnical-microbiology realized by Faraone
in the paragraph of Material and Methods (4,5,6,7).

00 ) the CIFA is the Comit. Internal, de Recherche et D'Etude de Fact, de TAmbiance c/o Université Livre de Bruxell es and with
CentralOffice in Pushchino (Region Moscow) c/o Univ  ersity of Pushchino. His Periodical is CIFA News ; concording the CIFA-
Presidency,a new office of this review, is opened ¢ /o the Centro Studi di Biometeorologia,director pro f. Messina B., via Basento 57:
00198 Rome. This, because the belgian Office of Bru  xelles has stopped his activity
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Tabie 1

Cross-spectral coherence between mdices of geomagnetic disturbance . Kp and Dst. or solar activity WN.  with CSD *

|

Biological dara  Environmestal Coherence (P-value) Parind (ndf)
Varizble (days)

Air bacteria Dst 0.647 {0.005) 18.6 20
0471 ©.030) 18.6 k]

, 0.701 {0.004) i85 15
| S. aureus Ks (1) K £.700 {0.001) 161.5 20
: 0.516 {0.013) 1615 30
0.748 (0.001) 161.5 15

Dst 0.515 {0.046) 1615 20

S. aureus Kz (1¥ K, 0.701 {0.001) 161.5 20

: 0.474 (0.028) 161.5 30

8.783 {(<D.001) 161.5 15

] Dst 0,529 (0.038) 161.5 20

S. avereres Ki (2) Ky 0.660 (0.003) - 3.3 20
0.475 (0.028) 33 30

0.594 (0.005) 33 15

S ourewsK:(2) ~ WN 0.600 (0.012) 3.0 0
0.505 (0.0i8) 3.0 30

0.654 (0.012) e 15

* KI - K3 series had to be split into 2 parts because of a 72-day data gap: (1) cormesponds to first part of series preceding the data gap:
(2) corresponds  to second part after the data gap .
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2 - After the reading of the previous article :
Deductions .

It should be possible admit, as Piccardi says, that the microorganisms-cells have a relative
sensibility to the external energies also through the presence of the colloidal particles in their
cytoplasm. Faraone successively noted in CSD-test a sensibilty less interfered by external
disturbances, in confronting of the Piccardi tests(1), but sufficiently indicative (Tab. A).

Concluding the sensibilty of colloidal particles could be a conditioning factor of the cellular
equilibrium in biological status, in adding to mutagenic environmental causes (e.g.,
external energies ).In these very simplex organisms, the autocompensation-mechanisms
may not screen the conseguent influences deriving from the external energies because
these mechanisms are’nt present just as in the superior organisms. As said before , time
being equal, it may explay in the microorganisms, the bearings of generations to follow
one another with a very elevated frequency in confronting of superior organisms.

This rapid alternating of many generations permits by a simple calculus of the probabilities, the
sufficiently assuring of several microorganisms, that survive modifing theirselves with muted
environmental conditions.

It's suggestive the hypothesis that the sectoring differentiated in CSD, is induced (e.g.) by external
energies. In this case it could be considered as a testing of a byological selection in realizing
phase. In the microorganisms; the single cell easy dies but the species hardly dies.

Moreover the generations, on their rapid alternating, make easy the probability to have more
mutations, influencing also the possibility for us to detect them as phenotipically interceptable
shape (CSD); as advice of possible or probable mutations, also if not genetically proved .

This highest biological rhythmics of microorganisms, is an authentic challenging in confronting of
the superior organisms.

Now it's more important to put in evidence Tchijewsky that hypothized on the years from 1930, a
possible correlations between byological phenomena and solar activity ; he concluded studiing the
cronology of the big epidemies in Russia and also the origin of their periodicity. Moreover he
collected the solar activity also with social and medical phenomena.

The geomagnetic activity and the magnetic storms are actually always more considered in
connecting with human health ( e.g.,in the hearth infractions and in pathology(2, 3, 4)).

All these external energies mentioned, are in every way strictly connected together, influencing
biosphere . The man-kind receiving this external influencing from many centuries, slowly adapted
himself to this . The authentic potential danger for the human health is at all, the intrusive
challenging of homo thecnologicus if ecceding his limits. He carries incessantly to produce always
more quickly, the innovations of his thecnology, sometime not considering enough the possible
risks deriving from his adapting capacity in so short time . We must control always more
scrupulously the sources of producing artificial energies, through the modern tecnology, to avoid
every negative effect for human health.
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FIG. 1bis. This figure is to do more clear the fig. 1 of fraper before reported Astrophysical
Influences on Sectoring in Colonies of Microorgas$ntio make more evident the correlation
between WN and CSD in air bacteria .
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Table A - Colloidal-Piccardi’s test in confronting with CSD test .( this table is to refer to
previous 8§ 2 “After the reading of the previous article "

Deduction¥

A. Colloidal
tests of
Piccardi:

Test D

Test F

Test P

Secolar Variation

Positive correlation with
solar activity ().

Slightly positive
correlation with solar
activity (1).

Positive corr. with solar
act., in Florence and
negative ) in Tubinghen
and Jungfrau.

Annual Variation:

Minimum in March and
August but less in
August Q).

Minimum on the
summer.
Maximum on the winter

(4).

Variations with terrestrial
solar and cosmic radio
electr. emissions.

Short-period
Variation :

Increasing with cosmic
radiations.

Increasing %) with solar
eruptions and magnetic
storms.

sensibility to the artificial
electr.magnetic waves.

The CSD testin a possible_confrontingwith previous Piccardi tests(A) :

1. tests D and F: in CSD test on toatrary, this correlation is negative.

2. test P:imilarly, in CSD test, this correlation is negative.

3. test D:msnilarly, in CSD test, a less evident minimum is generallgeptember, during

the year.

4.  test F:isnilarly, in CSD test, the most evident maximum is gehenmalNovember,
during the year.
5. test F:in CSD test on thentrary, during magnetic storms the data are lower.
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