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Beneficial microorganisms

EPMagazine in times of pandemics continued to approach topics related to public health and
diseases, ways in which they can be fought, but some microorganisms and bacteria that co-exist
with humans have scientifically proved to be beneficial.

Homo sapiens is comprised of more bacterial cells than human cells, and this number of
microorganisms have co-evolved with us in such a way that we delegated many metabolic
functions to our microscopic partners.

The arrival of modern world perturbators have modified the balance and caused a spread of
dysbiosis and its many related disorders and civilization diseases.

It is in this context that probiotics have gained in popularity, thanks to the possibility of re-
introducing lost functions.

That probiotics are good for you, is true by definition: the definition of probiotics by the Food and
Agriculture Organization of the United Nations (FAO) and the World Health Organization (WHO)
is “live microorganisms that, when administered in adequate amounts, confer a health benefit to
the host”.

Nowadays, studies are multiplying to show that microorganisms are beneficial for a huge array
of health indications, ranging from the most well-known aspects of digestive health to the
fascinating area of the gut-brain axis, through the established but regulation-challenged vaginal
sphere benefit, but also increasingly recognized in relation to cardiovascular health, auto-
immune diseases and even have an effect on survival rates in patients with cancer.




Microorganisme benefice

EPMagazine in vremuri de pandemie a continuat sa abordeze subiecte legate de sanatatea
publica si boli, modalitati prin care acestea pot fi prevenite sau tratate, dar s-a dovedit stiintific ca
unele microorganisme si bacterii care coexista cu oamenii pot fi benefice.

Homo sapiens este compus din mai multe celule bacteriene decéat celule umane, iar acest numar
de microorganisme au evoluat impreuna cu noi in asa fel incat am delegat multe functii
metabolice partenerilor nostri microscopici.

Sosirea perturbatorilor lumii moderne a modificat echilibrul si a provocat o raspandire a disbiozei
si a numeroaselor tulburari si boli ale civilizatiei asociate.

In acest context, probioticele au castigat popularitate, datorita posibilitatii de a reintroduce
functiile pierdute.

Ca probioticele sunt bune pentru noi, este adevarat prin definitie: definitia probioticelor de catre
Organizatia pentru Alimentatie si Agricultura a Natiunilor Unite (FAO) si Organizatia Mondiala a
Sanatatii (OMS) este ,microorganisme vii care, atunci cand sunt administrate in cantitati
adecvate, confera un beneficiu pentru sanatate pentru gazda”.

In zilele noastre, studiile se inmultesc pentru a arata ca microorganismele sunt benefice pentru
0 gama larga de indicatii de sanatate, variind de la cele mai cunoscute aspecte ale sanatatii
digestive pana la mecanisme mai complicate si sisteme biologice complexe care beneficiaza de
prezenta microorganismelor, cum ar fi sanatatea cardiovasculara, bolile autoimune si chiar un
efect asupra ratelor de supravietuire la pacientii cu cancer.

Microorganisms

Bacteria Protozoa




[TonesHn MUKpoopraHnamm

EPMagazine BbB BpeMeHa Ha NaHAeMUW NPOLbLIMKM Aa Noaxoxaa KbM TeMU, CBbp3aHu C
obuwecTBeHOTO 3apaBe M 60necTn, HaYMHUTE, NO KOMTO MoraT ga ce OOpAT C TAX, HO HSIKOMU
MUKPOOpraHmaMmm n 6aktepumn, KOMTO CbLLECTBYBAT CbBMECTHO C XOpaTa, Ca Hay4YHO AoKasanw,
Yye ca NoresHu.

XoMO canuneHc ce CbCToM OT noBeye GakTepuarnHmn KNeTkM, OTKONKOTO YOBELLUKM KMETKU, U TO3M
Opoli MMKPOOPraHn3MM ca €BOMUpanu 3aefHoO C Hac MO TaKbB HaYMH, Ye HWe Aenervpaxme
MHOro MeTabonuTHU PyHKLMM HA HaLLUTE MUKPOCKOMMUYHU NapTHLOPM.

MpucTUraHeTo Ha CbBPEMEHHUTE CBETOBHM CMYLLEHWS MNpOMeHn OanaHca W npeausBuka
pasnpocTpaHeHneTo Ha AMcbrosaTta n MHOroBPOHUTE CBbP3aHUN C Hess Pas3CcTPOCTBa 1 6onecTu
Ha uMBUNM3aUmsATa.

MMeHHO B TO3M KOHTEKCT npobuotuumTte npuaobuxa nonynsapHocT, 6narogapeHue Ha
Bb3MOXHOCTTa 3a NOBTOPHO BbBEXAaHe Ha 3arybeHn yHKuuK.

ToBa, 4ye npobmoTMuMTE Ca NONesHW 3a Bac, € BSAPHO NO AeUHULMNA: onpeneneHneTo 3a
npobuotuum ot OpraHu3aumara no npexpaHa u 3emegenne Ha OOH (FAO) u CeetoBHaTta
3gpasHa opraHusaums (C30) e ,)KnBuM MUKPOOPraHn3mMm, KOUTO, KOraTo ce npunarat B aeKBaTHU
KonunyecTBa, NnpuaasaT nonsa 3a 34paBeTo Ha JOMaKMHa“.

B OHewHo BpeMe npoyyBaHMsTa Ce yBenv4yaeaTt, 3a [da NokaxaT, Ye MUKPOOpraHu3MuTe ca
nonesHn 3a OrpomMeH Habop OT 3ApaBHM MHAMKALWUW, Bapupawum oT Har-gobpe nosHatute
acrnekTU Ha XpaHOCMUNATENHOTO 3[ApaBe [0 ovapoBaTenHaTa obrnacT Ha ocTa YepBO-MO3bK,
npes ycTaHoBeHaTa, Ho Npean3BMKaHa OT peryrMpaHeTo BarnHanHa cepa nonsa, Ho CbLLUo Taka
BCE MO-NPU3HaTN BbB Bpb3ka CbC CbPAEYHO-CHAOBOTO 3ApaBe, aBTOMMYHHUTE 3abonsiBaHus U
A0pU UMaT edPeKT BbPXY NPOLIEHTa Ha NPEXMBAEMOCT NPW NaLMEHTU C paK.

MICROORGANISMS




Q@EANIPOI HIKPOOPYAVIOUOI

To EPMagazine otnv mepiodo NG TTavonuiag ouvéXIoe va TTPooeyyidel BEPATA OXETIKA HE TN
onuéola uyegia Kal TIC aoBéveleg aAAd KAl Toug TPOTTIOUG ME TOUG OTTOIOUG MTTOPEl va
KaTatroAeunBoUv. ‘Exel ammodeixBei eToTnUoVIKG OTI OPICUEVOI JIKPOOPYAVICUOI Kal BAKTAPIA TTOU
OUVUTTAPXOUV HE TOV AVOPWITTO OPOUV EUEPYETIKA YI' AUTOV.

O Homo sapiens mepiéxel TepioodTEPa KUTTAPA BakTnpiwv atmd Ot Ta dIKA Tou avBpwITiva
KUTTapPQ Kal auTdg O apIBUOS HIKPOOPYAVIOUWY £XEl oUVEEENIXOEI padi Jag Pe TETOIO TPOTTO TTOU
avaBETOUpE TTOANEG PETAPBOAIKEG AEITOUPYIEG OTOUG HIKPOOKOTTIKOUG OUVEPYATEG HAG.

H epu@davion otov ouyXpovo KOOUO atToppuBuiccewv oTo BIOAOYIKO POAOI £XEI TPOTTOTTOINCEl TNV
TTAPATTAVW 1I00PPOTTIO TTPOKOAWVTAG €CATTAwON NG duoBiwong e atmoTéAeopa dIAPOPES
dlaTapaxEg Kal aoBEvVeIEC TOU TUYXPOVOU TTOAITIOHNOU.

e autd TO TTAQiOIO Ta TTPORIOTIKA €XOuv KeEPDIoEI dNUOTIKOTNTA, XApn OTn duvatotTnTa ETTAV-
EI0QYWYNG XAPEVWV AEITOUPYIWV.

To 611 Ta TTPORIOTIKAG €ival KAAG yia Tov AvBpwTTo, I0XUEI £ OPICUOU: 0 OPICUOG TWV TTPORIOTIKWV
atmé Tov Opyaviopd Tpogipwyv kai MNewpyiag Twv Hvwuévwy EBvwy (FAO) kai Tov MNaykéouio
Opyavioud Yyeiag (WHO) cival «{wvTavoi JIKpoOpyavIioUOoi TTou, OTav XopnyouvTal O€ ETTAPKEIG
TT000TNTEG, TTPOCBIdOUV OPEAOG yIa TNV UYEIQ TOU EEVIOTAY.

ZAuEPQ, ol JEAETEG TTOAAQTTAQCIAZOVTAI VIO VO ATTODEIEOUV OTI 01 JIKPOOPYAVIOHOI Eival WPEAIUOI
yla TNV uyeia o€ TTOAEG A€IToupyieg Tou avBpwTTIivou opyaviouou, aTrd Tnv Adn TTOAU yvwaoTh
OUVEICPOPA OTO TTETTITIKO CUCTANA WG TN CUVAPTIOOTIKI TTEPIOXH TOU AEoVa EVTEPOU-EYKEPAAOU,
MEOW TNG KaBIEPWHEVNG AAANG ap@IBOAou puBuIoNG Tou KOATTIKOU TrepIBAAAOVTOG. OpeAog eTTioNg
avayvwpiletar OA0 Kal TTEPICOOTEPO O€ OXEON ME TNV KAPDSIAYYEIOKH UYEia, Ta autodvood
VOOHaTa OTTWG aKON Kal ETTIOPACN OTA TTOOOOTA £TTIRIWONG O QOBEVEIG E KAPKIVO.




Microorganismi benefici

EPMagazine, anche in tempo di pandemia, ha continuato ad affrontare argomenti legati alla
salute, alle malattie e al modo con cui esse possono essere combattute, anche se ¢ stato provato
scientificamente che alcuni microrganismi in simbiosi con 'uomo apportano dei benefici.

La specie Homo sapiens &€ composto da piu cellule batteriche che umane e questo numero di
microrganismi si € coevoluto con noi in modo tale che, nel nostro corpo, svolgono molte funzioni
metaboliche.

La presenza di fattori presenti nel mondo moderno ha modificato questo delicato equilibrio e ha
causato una diffusione di squilibri microbici con conseguenti disturbi e malattie.

Grazie alla possibilita di ripristinare funzioni metaboliche perdute, i probiotici hanno guadagnato
molta popolarita

Che i probiotici facciano bene, € vero per definizione; infatti la definizione di probiotici da parte
dell'Organizzazione delle Nazioni Unite per l'alimentazione e I'agricoltura (FAO) e
dell'Organizzazione mondiale della sanita (OMS) & "microrganismi vivi che, se somministrati in
quantita adeguate, apportano un beneficio per la salute all'ospite”.

Al giorno d'oggi, gli studi si stanno moltiplicando per dimostrare che i microrganismi sono utili per
una vasta gamma di indicazioni per la salute, che vanno dagli aspetti piu noti come la digestione
all'affascinante area di collegamento fra intestino e cervello; inoltre, incrementano il benessere
cardiovascolare, delle malattie autoimmuni e hanno un’influenza sulle percentuali di
sopravvivenza nei pazienti con cancro.




Microorganismo beneficiosos

En tiempos de pandemia, la revista EPM continua acercandose a temas relacionados con la
salud y las enfermedades, y los métodos para afrontarlas.

Algunas bacterias y otro microorganismos que conviven con el ser humano han demostrado
ser beneficiosos.

El homo sapiens esta compuesto por un mayor numero de células bacterianas que de células
humanas y estos microrganismos han evolucionado con nosotros de tal manera que
delegamos muchas de nuestras funciones metabdlicas en nuestros colegas microscopicos.

La llegada de los perturbadores del mundo moderno han modificado el equilibrio y causado
una expansion de la disbiosis y de sus muchas consecuencias como los diferentes trastornos y
enfermedades de nuestra civilizacion.

En este contexto, los probidticos han ganado popularidad gracias a la posibilidad de
reintroducir funciones perdidas.

Que los probidticos son beneficiosos es algo cierto por definicion: la definicién dada por la FAO
y la OMS es “microorganismos vivos que administrados en la cantidad adecuada confieren un
beneficio saludable al receptor”.

En la actualidad, hay multiples estudios que demuestran que los microroganismos son
beneficiosos para un gran niumero de afecciones de salud; desde los conocidos aspectos de
salud digestiva hasta el fascinante area del eje intestino-cerebro; pasando por los beneficios
del area vaginal, la salud cardiovascular y de las enfermedades autoinmunes sin dejar de
mencionar la mejora en tasa de supervivencia de pacientes con cancer.

7]




An inductive-experimental
approach to learn on
the oscillating reactions

1. Historical evolutionary path

The concept of reaction is perhaps what can
be considered peculiar to chemistry, which
distinguishes it from the other natural
sciences.

With this term, in the same context of
chemistry, we globally indicate a complex of
observations or facts that it is good to
remember: the transformation of one
substance into another and the activity or
material state that makes the transformation
manifest and carries out . (Leonello Paoloni)

[1].

Although the Belousov-Zhabotinski reaction
is the best known and most studied
oscillating reaction, the first evidence of
homogeneous chemical oscillations in
solution was reported by the American
chemist W. C. Bray in 1921.

This was the first example of an "oscillating"
chemical reaction. W.C. Bray already since
1916 was engaged with A. L. Caulkins in the
study of the reactions concerning the
oxidation of iodine to iodate ions and the
reduction of iodate ions to iodine.

Bray himself, in 1917, wrote: "... shortly
before the work with Caulkins ended, |
observed for the first time a strange
phenomenon This "strange
phenomenon" was the object of the article
published in 1921 [2].

The observation, singular and at the same
time interesting, reported by Bray was that, at
certain concentrations of hydrogen peroxide
and iodate and in the concentration range of
H2S0O4 between (0.055 - 0.110) N (normal
solution), the oxygen that it developed did not
increase gradually, but by periodic impulses.

Roberto Solda, Pasquale Fetto

IPSIA “G. Ceconi” Codroipo (UD),

Aracne Editrice

Un approccio Induttivo -
sperimentale per apprendere
le reaioni oscillanti

1. Percorso storico evolutivo

Il concetto di reazione & forse cid che pud
essere considerato peculiare della chimica,
che la distingue dalle altre scienze naturali.

Con questo termine, nello stesso contesto
della chimica, indichiamo globalmente un
complesso di osservazioni o fatti che & bene
ricordare: la trasformazione di una sostanza
in un'altra e l'attivita o stato materiale che
rende manifesta e compie la trasformazione.
(Leonello Paoloni) [1].

Sebbene la reazione di Belousov-
Zhabotinski sia la reazione oscillante piu
conosciuta e studiata, la prima prova di
oscillazioni chimiche omogenee in soluzione
fu riportata dal chimico americano WC Bray
nel 1921.

Questo é stato il primo esempio di reazione
chimica "oscillante". WC. Bray gia dal 1916
era impegnato con A. L. Caulkins nello studio
delle reazioni riguardanti I'ossidazione dello
iodio in ioni iodato e la riduzione degli ioni
iodato in iodio.

Lo stesso Bray, nel 1917, scrisse: "...poco
prima che il lavoro con Caulkins finisse,
osservai per la prima volta uno strano
fenomeno...". Questo "strano fenomeno" fu
oggetto dell'articolo pubblicato nel 1921 [2].

L'osservazione, singolare e insieme
interessante, riportata da Bray e stata che, a
determinate concentrazioni di perossido di
idrogeno e iodato e nellintervallo di
concentrazione di H2SO4 compreso tra
0,055 N <0,110 N, l'ossigeno che ha
sviluppato produceva non aumentare
gradualmente, ma con impulsi periodici.




In his article, Bray cites Lotka's works [3,4] on
patterns  of  hypothetical consecutive
reactions that led to oscillating trends of two
intermediates X and Y as interesting.

As often happens, the work published by
Bray did not have the due interest and later
criticisms and perplexities developed on the
experimental part and on considering the
heterogeneous system (already since 1903
oscillations in heterogeneous systems had
been observed).

In 1927 Bray, in collaboration with Liebhafsky
Herman A., resumed the study of his system
to deepen the kinetics of subsystems.

In 1931 Bray, Liebhafsky and Caulkins
published an article also in the Journal of the
American Chemical Society.

In 1933 Bray, Liebhafsky published eight
articles on the kinetics of subsets of
reactions:
5H202 + 12 — 2I03- + 2H+ + 4H20
5H202 + 2I03- + 2H+ — 12 + 502 +
6H20

In addition to the determination of many rate
constants, the most important result was that
the |- ions and the oxide species had to play

an important role in the reaction

mechanisms.

In 1951 Peard and Cullis published an article
in which it was admitted that the oscillations
of the Bray system did indeed occur.

The mechanism of the Bray-Liebhafsky
reaction was explained in detail by Sharma
and Noyes in 1976.

In 1950 the chemist Boris Pavlovich
Belousov, to simulate the Krebs cycle in a
test tube, thought of using bromate ions in an
acid environment as oxidants and the metal
ion Ce (IV) as a catalyst for the oxidation of
citric acid.

Nel suo articolo, Bray cita interessanti i lavori
di Lotka [3,4] sui modelli di ipotetiche reazioni
consecutive che hanno portato a tendenze
oscillanti di due intermedi X e Y.

Come spesso accade, il lavoro pubblicato da
Bray non ha avuto il dovuto interesse e
successivamente si sono sviluppate critiche
e perplessita sulla parte sperimentale e sulla
considerazione del sistema eterogeneo (gia
dal 1903 si erano osservate oscillazioni in
sistemi eterogenei).

Nel 1927 Bray, in collaborazione con
Liebhafsky Herman A., riprese lo studio del
suo sistema per approfondire la cinetica dei
sottosistemi.

Nel 1931 Bray, Liebhafsky e Caulkins
pubblicarono un articolo anche sul Journal of
American Chemical Society.

Nel 1933 Bray, Liebhafsky pubblico otto
articoli sulla cinetica dei sottoinsiemi di
reazioni:
5H202 + 12 — 2I03- + 2H+ + 4H20
5H202 + 2I03- + 2H+ — 12 + 502 +
6H20

Oltre alla determinazione di molte costanti di
velocita, il risultato piu importante & stato che
gli ioni | e le specie di ossido dovevano
svolgere un ruolo importante nei meccanismi
di reazione.

Nel 1951 Peard e Cullis pubblicarono un
articolo in cui si ammetteva che le oscillazioni
del sistema Bray erano effettivamente
avvenute.

I meccanismo della reazione di Bray-
Liebhafsky & stato spiegato in dettaglio da
Sharma e Noyes nel 1976.

Nel 1950 il chimico Boris Pavlovich
Belousov, per simulare in provetta il ciclo di
Krebs, penso di utilizzare ioni bromato in
ambiente acido come ossidanti e lo ione
metallico Ce (IV) come catalizzatore per
l'ossidazione dell'acido citrico.




The chemical simulation of the Krebs cycle
carried out by Belousov, that is an aqueous
solution of citric acid with the addition of an
acidified solution of potassium bromate as an
oxidizing agent and containing ceric ions,
intensely colored in yellow, as catalysts,
became colorless and returned to become
yellow periodically.

The phenomenon continued for more than an
hour (at room temperature) while the CO,
was developing. This clearly showed that the
concentration of the Ce (IV) ions (as well as
that of the colorless Ce (lll) ions) varied
periodically over time. As for Bray, also for
Belousov the phenomenon was nothing short
of "extravagant".

Belousov  continued to study the
phenomenon and at the suggestion of his
colleague Safronov he replaced the ceric
ions with the iron-phenanthroline complex,
which functioned better both as a catalyst
and as an indicator of oscillations: the
reduced form of the complex (ferroin, Fe
(phen),> ) is red, the oxidized one (ferrin, Fe
(phen),*) is blue.

Belousov sent his first detailed article to a
Russian magazine in 1951, at the age of fifty-
seven, which rejected it. The editor of the
magazine wrote him that his "supposed
discovery" was practically impossible
because "in contrast to the existing theory".
his work even more detailed and rich can be
imagined to the publisher receiving yet
another refusal.

Belousov, very enraged, decided not to
publish anything anymore. In 1961 Anatol M.
Zhabotinsky at the suggestion of Simon E.
Schnoll (his professor) became interested in
oscillating chemical reactions and in
particular in the "recipe" that Schnoll knew to
be Belousov's.

Zhabotinsky in early 1962, after discussing
the results of his work with Schnoll, decided
to send the manuscript to Belousov. The two
never met while Zhabotinsky had urged him
several times.

In his correspondence, Belousov sent
Zhabotinsky a copy of the little book he had
printed in 1959 by the Medical Institute.

La simulazione chimica del ciclo di Krebs
effettuata da Belousov, ovvero una soluzione
acquosa di acido citrico con I'aggiunta di una
soluzione acidificata di bromato di potassio
come agente ossidante e contenente ioni
cerico, intensamente colorati di giallo, come
catalizzatori, divenne incolore e tornato a
diventare giallo periodicamente.

Il fenomeno & proseguito per piu di un'ora (a
temperatura ambiente) mentre si sviluppava
la CO,. Cio ha mostrato chiaramente che la
concentrazione degli ioni Ce (IV) (cosi come
quella degli ioni Ce (lll) incolori) variava
periodicamente nel tempo. Come per Bray,
anche per Belousov il fenomeno é stato a dir
poco "stravagante".

Belousov continud a studiare il fenomeno e
su suggerimento del collega Safronov
sostitui gli ioni cerico con il complesso ferro-
fenantrolina, che funzionava meglio sia come
catalizzatore che come indicatore delle
oscillazioni: la forma ridotta del complesso
(ferroina, Fe (phen),*) & rosso, quello
ossidato (ferrin, Fe (phen),**) & blu.

Belousov invid il suo primo articolo
dettagliato a una rivista russa nel 1951,
all'eta di cinquantasette anni, che lo rifiuto. Il
direttore della rivista gli scrisse che la sua
"presunta scoperta" era praticamente
impossibile perché "contraria alla teoria
esistente". il suo lavoro ancora piu dettagliato
e ricco puo essere immaginato all'editore che
riceve I'ennesimo rifiuto.

Belousov, molto infuriato, decise di non
pubblicare piu nulla. Nel 1961 Anatol M.
Zhabotinsky su suggerimento di Simon E.
Schnoll (il suo professore) si interesso alle
reazioni chimiche oscillanti e in particolare
alla "ricetta" che Schnoll sapeva essere di
Belousov.

Zhabotinsky all'inizio del 1962, dopo aver
discusso i risultati del suo lavoro con Schnoll,
decise di inviare il manoscritto a Belousov. |
due non si incontrarono mai mentre
Zhabotinsky lo aveva sollecitato piu volte.

Nella sua corrispondenza, Belousov ha
inviato a Zhabotinsky una copia del libricino
che aveva stampato nel 1959 dall'lstituto di
medicina.




Zhabotinsky, regarding the rejection of
Belousov's articles, argues that, at the time,
chemists believed that oscillating behaviors
in  homogeneous systems were in
contradiction with the Il Principle of
Thermodynamics, while biophysicists "were
unaware of this" and therefore did not no
difficulty in accepting his article in one of their
magazines.

Much research was conducted on oscillating
systems and published results; after the
Congress on Biological and Biochemical
Oscillators, held in Prague in 1968 in which
Zhabotinsky and his colleagues, but not
Belousov, participated. This fact caused the
name "Zhabotinsky reaction" commonly
used in Western scientific literature to be
changed, only after a few years, to "Belousov
Zhabotinsky  reaction” (commonly, BZ
reaction). Unfortunately, Belousov died in
1973 without having enjoyed the recognition
of his main discovery.

llya Prigogine and collaborators were the first
in the late 1960s to recognize that the
classical interpretation requires not only that
systems be isolated, but also that they are
close to their state of equilibrium. For isolated
systems close to equilibrium, therefore,
oscillating behaviors are not possible, while
for systems far from equilibrium these
behaviors are possible. In fact, the zero
variation of entropy caused by the periodic
variations in the concentrations of the
intermediates is more than compensated by
the increase in entropy due to other
processes occurring at the same time and
therefore the total variation of entropy of the
isolated system is always positive, as
required by the Il Principle of
Thermodynamics.

In this brief and incomplete historical
reconstruction concerning oscillating
reactions one cannot but remember Enzo
Tiezzi and, wanting to identify a relevant
general aspect of his thought, we believe we
must refer to his great ability to observe and
explain, in theoretical terms, the behavior of
complex dynamic systems.

Zhabotinsky, in merito al rigetto degli articoli
di Belousov, sostiene che, all'epoca, i chimici
ritenevano che i comportamenti oscillanti in
sistemi omogenei fossero in contraddizione
con il Il Principio della Termodinamica,
mentre i Dbiofisici "non ne erano a
conoscenza" e quindi non ebbero difficolta
ad accettare il suo articolo in una delle loro
riviste.

Molte ricerche sono state condotte su sistemi
oscillanti e risultati pubblicati; dopo il
Congresso sugli oscillatori  biologici e
biochimici, tenutosi a Praga nel 1968 a cui
parteciparono Zhabotinsky e i suoi colleghi,
ma non Belousov. Questo fatto fece si che il
nome "reazione di Zhabotinsky"
comunemente usato nella letteratura
scientifica occidentale fosse cambiato, solo
dopo pochi anni, in "reazione di Belousov
Zhabotinsky" (comunemente, reazione di
BZ). Sfortunatamente, Belousov mori nel
1973 senza aver goduto del riconoscimento
di la sua principale scoperta.

llya Prigogine e collaboratori furono i primi
alla fine degli anni '60 a riconoscere che
l'interpretazione classica richiede non solo
che i sistemi siano isolati, ma anche che
siano vicini al loro stato di equilibrio. Per
sistemi isolati prossimi all'equilibrio, quindi,
non sono possibili comportamenti oscillanti,
mentre per sistemi lontani dall'equilibrio
questi comportamenti sono possibili. Infatti la
variazione nulla di entropia causata dalle
variazioni periodiche delle concentrazioni
degli intermedi & piu che compensata
dallaumento di entropia dovuto ad altri
processi che Si verificano
contemporaneamente e quindi la variazione
totale di entropia del sistema isolato é
sempre positivo, come richiesto dal |l
Principio della Termodinamica.

In questa breve e incompleta ricostruzione
storica di reazioni oscillanti non si pud non
ricordare Enzo Tiezzi e, volendo individuare
un aspetto generale rilevante del suo
pensiero, riteniamo di doversi riferire alla sua
grande capacita di osservare e spiegare, in
termini teorici, il comportamento di sistemi
dinamici complessi.




An accurate and detailed scientific
discussion on recent developments in the
evolutionary sciences and the epistemology
of science is collected in the volume
"Towards an Evolutionary Physics", which
takes up the path already undertaken by
Prigogine.

Prigogine has defined these
systems as dissipative
structures for the ability to
organize themselves in
coherent forms and maintain
them over time. These
properties are due to two
essential and necessary
characteristics. The first is that
a dissipative system is an open
system, that is, in relation to the
external environment  with
which it activates exchanges of

energy and matter. The second Fig. 1. Boris Belousov
is that a dissipative structure is 1893-1970 caratteristiche

a complex system with a

coherent overall configuration and capable of
adapting to stresses induced by the
surrounding environment and self-organizing

[5].

A mechanism of the Belousov-
Zhabotinsky reaction which
satisfactorily accounts for the
oscillations of intermediates
and catalysts was proposed in
1972 by R.J. Field, E. Kbros
and R.M. Noyes [6], for the
bromate system in an acid /
malonic acid environment
catalyzed by the couple.

Towards the end of the 1980s a
method was developed for the
systematic identification of
oscillating chemical systems:
today many "families" of chemical oscillators
are known [7]. Therefore, from 1970 until
today, research on oscillating reactions has
multiplied in an impressive way, to the point
that extensive reviews are periodically
published that keep researchers updated on
the "state of the art" in this field.

Le ricerche scientifiche di Enzo Tiezzi (Siena
1938-2010) hanno spaziato dallo studio in
laboratorio di alcune particolari reazioni
chimiche oscillanti, alla visione sistemica
delle reti di processo negli organismi viventi,
negli ecosistemi, nei sistemi economici e
sociali. Un'accurata e
dettagliata discussione
scientifica sui recenti sviluppi
delle scienze evoluzionistiche e
dell'epistemologia della
scienza € raccolta nel volume
"Verso una fisica evolutiva",
che riprende il percorso gia
intrapreso da Prigogine.

Prigogine ha definito questi
sistemi come strutture
dissipative per la capacita di
organizzarsi in forme coerenti e
mantenerle nel tempo. Queste
proprieta sono dovute a due
essenziali e
necessarie. La prima € che un
sistema dissipativo € un sistema aperto, cioé
in relazione all'ambiente esterno con il quale
attiva scambi di energia e di materia. La
seconda € che una struttura dissipativa € un
sistema complesso con una
configurazione complessiva
coerente e capace di adattarsi
alle sollecitazioni indotte
dall'ambiente circostante e di
auto-organizzarsi [5].

Un meccanismo della reazione
Belousov-Zhabotinsky che
spiega in modo soddisfacente
le oscillazioni di intermedi e
catalizzatori & stato proposto
nel 1972 da R.J. Field, E. Kbros
e R.M. Noyes [6], per il sistema
bromato in ambiente acido/
malonico catalizzato  dalla
coppia

Verso la fine degli anni '80 & stato sviluppato
un metodo per l'identificazione sistematica di
sistemi chimici oscillanti: oggi si conoscono
molte "famiglie" di oscillatori chimici [7].
Pertanto, dal 1970 ad oggi, la ricerca sulle
reazioni oscillanti si € moltiplicata in modo
impressionante, al punto che periodicamente




It is clear that the oscillating phenomena in
biochemical systems are certainly the most
complicated to interpret in terms of reaction
mechanisms, as numerous intermediates are
involved, including many radical species,
which are difficult to identify. However, it
should be recognized that studies on
oscillating biochemical systems preceded and
favored research on relatively simpler
chemical systems. Perhaps this was the
reason that about fifty years passed before
chemists and physicists seriously dealt with
these phenomena.

2. The oscillating chemical reactions

In chemistry, one of the complex and at the
same time fascinating phenomena is
represented by oscillating reactions. The
oscillating chemical systems, under certain
conditions, manifest a series of behaviors
ranging from aperiodic oscillations, to multi-
stability, to the formation of spatial "waves" of
concentration up to the "chaotic" trend.

The kinetics of oscillating chemical systems is
governed by non-linear equations and in the
reaction mechanism there are autocatalytic
and self-inhibiting stages, and that such
systems can be under the same experimental
conditions in two different almost stable
stationary stages. On the other hand, the
chemical systems to manifest oscillating
behaviors must be far from their equilibrium
state.

The advantage of oscillating chemical
systems compared to complex physical
systems (e.g. atmospheric systems), not very
predictable and not reproducible, derives from
the fact that in a chemical reaction the
"perturbation" that causes the phenomena
(e.g. concentration), can be reproduce with
sufficient accuracy at least when the reaction
is carried out in a beaker.

Oscillating reactions are truly spectacular
phenomena, in which periodic variations in

vengono pubblicate ampie revisioni che
tengono aggiornati i ricercatori sullo "stato
dell'arte” in questo campo.

E chiaro che i fenomeni oscillanti nei sistemi
biochimici sono sicuramente i piu complicati
da interpretare in termini di meccanismi di
reazione, in quanto sono coinvolti numerosi
intermedi, tra cui molte specie radicaliche, di
difficile identificazione.  Tuttavia, va
riconosciuto che gli studi sui sistemi
biochimici oscillanti hanno preceduto e
favorito la ricerca su sistemi chimici
relativamente piu semplici. Forse questo fu il
motivo  per cui  trascorsero  circa
cinquant'anni prima che chimici e fisici si
occupassero seriamente di questi fenomeni.

2. Le reazioni chimiche oscillanti

In chimica, uno dei fenomeni complessi e
allo stesso tempo affascinanti &
rappresentato dalle reazioni oscillanti. |
sistemi chimici oscillanti, in determinate
condizioni, manifestano una serie di
comportamenti che vanno dalle oscillazioni
aperiodiche, alla multistabilita, alla
formazione di "onde" spaziali di
concentrazione fino all'andamento "caotico".

La cinetica dei sistemi chimici oscillanti &
governata da equazioni non lineari e nel
meccanismo di reazione ci sono stadi
autocatalitici e autoinibitori e che tali sistemi
possono trovarsi nelle stesse condizioni
sperimentali in due diversi stadi stazionari
quasi stabili. D'altra parte, i sistemi chimici
per manifestare comportamenti oscillanti
devono essere lontani dal loro stato di
equilibrio.

Il vantaggio dei sistemi chimici oscillanti
rispetto ai sistemi fisici complessi (es.
sistemi atmosferici), poco prevedibili € non
riproducibili, deriva dal fatto che in una
reazione chimica la "perturbazione" che
provoca i fenomeni (es. concentrazione),
puod essere riprodotta con sufficiente
accuratezza almeno quando la reazione
viene condotta in un becher.

Le reazioni oscillanti sono fenomeni davvero
spettacolari, in cui si osservano variazioni




time and also in space of the concentrations
of intermediates and catalysts are observed,
they are well-known examples of complex
phenomena and are the basis of one of the
processes at the cellular and subcellular
level, such as glycolysis, respiration and
replication of DNA strands.

Oscillating reactions are very interesting for
teaching, as some experiments on oscillating
reactions can also be proposed in an
elementary course of chemistry because, in
addition to being truly spectacular
phenomena, they are examples of reactions
that occur with a localized decrease in
entropy of the system more than
compensated by the increase in the entropy
of the environment. Like other physical and
chemical transformations that tend to occur
spontaneously based on the increase in
overall entropy [1].

But, the explaining such reactions to high
school students is problematic, because no
acceptable explanation may appear to be
possible unless students have acquired
sufficient knowledge of both physical
chemistry and mathematics.

However, the three conditions necessary for
the oscillatory behavior of any chemical
system (including oscillating reactions)
according to Noyes' interpretation [2] can be
learned by high school students using an
appropriate learning path based on an
inductive-experimental approach.

This approach consists of experiments,
similar to those proposed several years ago
by K. Yoshikawa et al. [3)], but not with a pair
of expensive Ag / AgCl electrodes, but with
low-cost materials and instrumentation
readily available in any type of school.

periodiche nel tempo e anche nello spazio
delle concentrazioni di intermedi e

catalizzatori, sono esempi ben noti di
fenomeni complessi e sono alla base di uno
dei processi a livello cellulare e subcellulare
livello, come la glicolisi, la respirazione e la
replicazione dei filamenti di DNA.

Le reazioni oscillanti sono molto interessanti
per l'insegnamento, in quanto alcuni
esperimenti sulle reazioni oscillanti possono
essere proposti anche in un corso
elementare di chimica perché, oltre ad
essere fenomeni veramente spettacolari,
sono esempi di reazioni che si verificano con
una diminuzione localizzata dell'entropia del
sistema piu che compensato dall'aumento
dell'entropia dell'ambiente. Come altre
trasformazioni fisiche e chimiche che
tendono a verificarsi spontaneamente in
base alllaumento dell'entropia complessiva

[1].

Ma la spiegazione di tali reazioni agli studenti
delle scuole superiori € problematica, perché
nessuna spiegazione accettabile puo
sembrare possibile a meno che gli studenti
non abbiano acquisito una conoscenza
sufficiente sia della chimica fisica che della
matematica.

Tuttavia, le tre condizioni necessarie per il
comportamento oscillatorio di qualsiasi
sistema chimico (comprese le reazioni
oscillanti) secondo l'interpretazione di Noyes
[2] possono essere apprese anche dagli
studenti delle scuole superiori utilizzando un
percorso di apprendimento appropriato
basato su un approccio induttivo-
sperimentale.

Questo approccio consiste in esperimenti,
simili a quelli proposti diversi anni fa da K.
Yoshikawa et al. [3], ma non con una coppia
di costosi elettrodi Ag/AgCl, ma con materiali
e strumentazione a basso costo facilmente
reperibili in qualsiasi tipo di scuola.




3. Educational itinerary

A) The three conditions for oscillating
behavior of the oscillating reactions
Given that, in a basic chemistry course, is
absolutely excluded the possibility of
considering the reaction mechanism, you
can still engage young pupils in a deepening
personal work led by an appropriate card to
do "discover" the three conditions necessary
for the oscillating behavior of any chemical
system, as follow:
1- The conditions far

3. ltinerario didattico

A) Le tre condizioni per il comportamento
oscillante delle reazioni oscillanti

Posto che, in un corso di chimica di base, &
assolutamente esclusa la possibilita di
considerare il meccanismo di reazione, si
posSsSono comunque impegnare i giovani
allievi in un lavoro personale di
approfondimento guidato da un'apposita
scheda per far "scoprire" le tre condizioni
necessarie al
comportamento oscillante di

from equilibrium,
2-The presence of a
feedback process,

3- The existence of Siringa —

qualsiasi sistema chimico.,

two possible states,
almost stable
stationary.
In the experiments, students
observe the different

behavior of two
concentration cells set up in

ovvero:

1- le condizioni lontane
dall'equilibrio,

2- la presenza di un
processo di feedback,

3- l'esistenza di due
possibili stati stazionari quasi
stabili.

two different ways.

Fig. 3. Schematic representation
of the experimental
apparatus for the salt-water oscillator

The diagram of the cell is the following:
Cu / H20 /I saturated CuSO4 / Cu

The "normal” cell is set up as usual, while the
other cell "peculiar" is set up as shown in
Figure 1 and following the procedure
described below.

Materials and reagents

- distilled water

- two foils of Cu of dimensions
approximately 0.5 cm x 10 cm, cleaned with
sandpaper, washed and rinsed with H20

- CuSO 4.5H20, readily available at
garden shops or the like

- 125 mL beaker or glass jar (h about 12
cm, diameter 10 cm)

- some 10 mL plastic syringes with
spout and center needle

- strip of plastic or cardboard, with a
hole of diameter corresponding to that of
used syringe, for supporting it and for resting
on the edges of the beaker or the glass jar

capillare

Negli esperimenti gli studenti
osservano il diverso
comportamento di due
cellule di concentrazione
impostate in due modi
diversi.

Lo schema della cella € il seguente:
Cu/H,0O /I CuSO, saturo / Cu

La cella "normale" viene impostata come di
consueto, mentre l'altra cella "peculiare"
viene impostata come mostrato in Figura 1 e
seguendo la procedura seguente.

Materiali e reagenti

- acqua distillata

- Due fogli di Cu di dimensioni circa
0,5 cm x 10 cm, puliti con carta vetrata,

lavati e risciacquati con H,O

- CuSQ, .5H, O, facilmente reperibile
nei negozi di giardinaggio o simili

- Becher o vasetto in vetro da 125 mL
(h circa 12 cm, diametro 10 cm)

- Siringhe di plastica da 10 mL con
beccuccio e ago centrale

- Striscia di plastica o cartone, con un
foro di diametro corrispondente a quello di
siringa usata, per sostenerla e per




- metering nozzle for liquid materials
available from shops dental

- PVC or glass capillary (diameter
about 1 mm and lenght about 1cm)

- a syringe, in which the spout (after
removing the needle) is stuck a nozzle or an
capillary glass or PVC

- Digital meter, used as a millivoltmeter.

Method and Description

v It is prepared, at room temperature, a
saturated solution of CuSO4 .5H20.

v Fixed the syringe (with the nozzle or
capillary) into the support

appoggiarla sui bordi del becher o della
barattolo di vetro

- Ugello dosatore per materiali liquidi
reperibile nei negozi dentistici

- Capillare in PVC o vetro (diametro
circa 1 mm e lunghezza circa 1 cm)

- Una siringa, in cui il beccuccio (dopo
aver rimosso I'ago) é bloccato un ugello o un

vetro capillare o PVC

- Contatore digitale utilizzato come

millivoltmetro.

Metodo e descrizione

v Si prepara, a temperatura ambiente,

una soluzione satura di CuSO, . 5H, O.

4 Fissare la siringa (con beccuccio o
capillare) nella striscia di

strip, pour in the syringe

supporto, versare nella

about 10 mL of the first

siringa circa 10 mL della

saturated solution, then

prima soluzione satura,

stops it sending spill the

quindi interromperla

liquid.

facendo fuoriuscire il

4 At this point is rolled

liquido.

the syringe, by means of

v" A questo punto si fa

the corresponding support,

rotolare la siringa, tramite

on the beaker.

l'apposito  supporto, sul

v Finally in a beaker is

becher.

poured a volume of H20

v" Infine in un becher viene

such that the layer

versato un volume di H,0O

tale che lo strato diventi

becomes  approximately

equal to that of the solution

approssimativamente

in the syringe, as shown in

uguale a quello della

Figure1.

soluzione nella siringa,

v Uncorked the

come mostrato in Figura 3.

syringe, place in the two

v’ Stappare la siringa,

receptacles, the Cu foils 0
previously connected to the
appropriate sockets of a
digital meter (or a
mVmeter).

v Because of the
imbalance of hydrostatic
pressure, the saturated solution begins to
flow downward through the nozzle (or
capillary); there is then a pause and then the
water of the beaker begins to go upward
through the nozzle (or capillary) starting the
phenomenon of feedback.

v And so it begins and repeats an
oscillating behavior that persists until it
reaches the equality of the concentrations of
the solutions in the two containers.

time(s) 2505

Fig. 4. Oscillating behavior of
the oscillating system

riporre nei due recipienti le
lamine di Cu
precedentemente
collegate alle apposite
prese di un misuratore
digitale (0 mVmetro).

v A causa dello squilibrio
della pressione idrostatica, la soluzione
satura inizia a fluire verso il basso attraverso
l'ugello (o capillare); c'é poi una pausa e poi
I'acqua del becher inizia a salire verso l'alto
attraverso l'ugello (o capillare) dando inizio al
fenomeno del feedback.

4 E cosi inizia e ripete un
comportamento oscillante che persiste fino a
raggiungere l'uguaglianza delle
concentrazioni delle soluzioni nei due
contenitori.




4 By monitoring the voltage difference
of the “normal” cell and the “peculiar” cell, the
boys look easily the "linear" behavior of the
"normal" cell and the "strange" behavior of
the “peculiar” cell.

In Figure 4 it is shown the potentiometric
registration of the potential difference of the
“peculiar” cell, but the oscillations are clearly
visible even without potentiometric recorder.

In this way, in the discussion relating to the
students comments, it is explained quite
easily the three conditions for the behavior
oscillatory also of oscillating reactions.

B) Careful study of the meaning of the
assertion: "From chaos to order " and
“self-organization” in the case of
oscillating reactions

Step 1.

At this stage, first of all the teacher should
check the effective mastery, by the students,
of the thermodynamic concepts on the topic:
"Why do reactions take place?" .

In particular, it is very important that the
students have understood that "a physical or
chemical change can have a tendency to
occur spontaneously even with a localized
decrease of the disorder (= increase in
order), even if this is apparently contrary to
the second law of thermodynamics.

That is to say that, in this case, the tendency
of the transformation to occur is permitted by
the favorable energy factor (equivalent, as it
is known, to a favorable increase of
environmental disorder) which allows for an
increase total disorder.

In this regard, it is useful to reexamine in
detail, if necessary, some well known
transformations.

v Monitorando la differenza di tensione
della cella “normale” e della cella “peculiare”,
i ragazzi osservano facilmente |l
comportamento  “lineare” della cella
“‘normale” e il comportamento “strano” della
cella “peculiare”.

In Figura 4 & mostrata la registrazione
potenziometrica della differenza di
potenziale della cella “peculiare”, ma le
oscillazioni sono ben visibili anche senza
registratore potenziometrico.

In questo modo, nella discussione relativa ai
commenti degli studenti, si spiegano
abbastanza facilmente le tre condizioni per il
comportamento oscillatorio anche delle
reazioni oscillanti.

B) Studio attento del significato
dell'affermazione: "Dal caos all’'ordine” e
"auto-organizzazione” nel caso di
reazioni oscillanti

Passo 1)

In questa fase il docente dovrebbe
innanzitutto verificare I'effettiva padronanza,
da parte degli studenti, dei concetti
termodinamici sull'argomento: "Perché si
verificano le reazioni?" .

In particolare, € molto importante che gl
studenti abbiano compreso che "a |l
cambiamento fisico o chimico pud avere la
tendenza a manifestarsi spontaneamente
anche con un decremento localizzato del
disordine (= aumento nell'ordine) «anche se
questo € apparentemente contrario al
secondo principio della termodinamica.

Vale a dire che, in questo caso, la tendenza
a verificarsi della trasformazione & consentita
dal fattore energetico favorevole
(equivalente, come €& noto, ad un aumento
favorevole del disordine ambientale) che
consente un aumento

disordine totale.

A questo proposito € utile riesaminare nel
dettaglio, se necessario, alcune
trasformazioni ben note.




For example:
H20 (I) = H20 (s)
2 H2 (g) + 02 (g) = 2 H20 (g),

emphasizing that, in these transformations,
we can say that " chaos becomes order "
(“from chaos to order”) because, in the
transition from reagents to products,
switching from one initial state of greater
disorder to a final state of minor disorder.

Step 2.

Starting from the observations of students, it
is noted that the visible results of rhythmic
changes of different colors, which take place
within the time intervals well defined, in the
experiments relating to oscillating reactions,
can be explained by the phrase from the
reacting mixture of chaos becomes order,
since even in this case the decrease of the
reagent system disorder is more than
compensated by an increase  of
environmental disorder.

And, to interpret this strange behavior, it can
be assumed that the substance which reacts
has the properties to define the spatial and
temporal conditions of its development,
giving order and organization as the reaction
proceeds, ie self-organizing.

4. Conclusions

Oscillating reactions are among the most
fascinating chemical reactions. It was
concluded, with satisfaction, that
misconceptions in the use of the term
equilibrium were full of meanings present in
students well before the discussion of
chemical equilibrium.

On the one hand, the students have
therefore acquired the awareness of how, in
the situation of equilibrium, both the products
and the reactants are present. On the other
hand, they have shown that they are able to
formulate predictions about the evolution of a
system towards the situation of chemical
equilibrium, applying a model that related the
speed of direct and inverse reactions and the
concentrations of the species present.

Per esempio:

H,O ()=H.O (s
2H, (g) + G, (9) = 2 H,0 (g)

sottolineando che, in queste trasformazioni,
si puo dire che “il caos diventa ordine” (“dal
caos all'ordine”) perché, nel passaggio dai
reagenti ai prodotti, si passa da uno stato
iniziale di maggiore disordine ad uno stato
finale di minore disordine.

Passo 2)

Partendo dalle osservazioni degli studenti, si
rileva che i risultati visibili dei cambiamenti
ritmici di diversi colori, che avvengono entro
intervalli di tempo ben definiti, negli
esperimenti relativi alle reazioni oscillanti,
possono essere spiegati dalla frase dalla
miscela reattiva di il caos diventa ordine,
poiché anche in questo caso la diminuzione
del disordine del sistema reagente € piu che
compensata da un aumento del disordine
ambientale.

E, per interpretare questo strano
comportamento, si pud presumere che la
sostanza che reagisce abbia le proprieta di
definire le condizioni spaziali e temporali del
suo sviluppo, dando ordine e organizzazione
man mano che la reazione procede, cioé
auto-organizzandosi.

4. Conclusioni

Le reazioni oscillanti sono tra le reazioni
chimiche piu affascinanti. Si & concluso, con
soddisfazione, che le misconcezioni nell’'uso
del termine equilibrio, era carico di significati
presenti negli allievi ben prima della
trattazione dell’equilibrio chimico.

Da un lato gli allievi hanno quindi acquisito la
consapevolezza di come, nella situazione di
equilibrio, siano presenti sia i prodotti che i
reagenti. Dall'altro lato hanno mostrato di
essere in grado di formulare delle previsioni
circa l'evoluzione di un sistema verso la
situazione di equilibrio chimico, applicando
un modello che metteva in relazione le
velocita delle reazioni diretta e inversa e le
concentrazioni delle specie presenti.




Acknowledgments

We are grateful to proff. Maria De Nobili and
Renzo Bortolomeazzi of the University of
Udine for their suggestions regarding this
article.

Bibliography

[1] L. Paoloni. Nuova Didattica della Chimica,
Societa Chimica Italiana. Roma 2005.

[2] W.C. Bray, J. Am. Chem. Soc., 43, 95
(1920)

[3]1A.J. Lotka, J. Phys. Chem., 14,271 (1910)

[4] AJ. Lotka, J. Am. Chem. Soc., 42, 1595
(1920)

[5] https://www.ecodynamics.unisi.it/enzo-
tiezzi/

[6] R.J. Field, E. Koérés and R.M. Noyes, J.
Am. Chem. Soc., 94, 8649 (1972)

[7] I.R. Epstein, Chem. Eng. News, 65, 24
(1987)

[8]. Nicolis, G .; Prigogine, |I., Self-
Organization in Nonequilibrium Systems-
From Dissipative Structures to Order
Through Fluctuations; Wiley: New York,
1977.

[9] Noyes, R.M..A Simple Explanation of the
Salt-Water Oscillator, J. Chem. Educ.
1989, 66, 207-209.

[10] Yoshikawa, K .; Nakata, S .; Yamanaka
M; Waki, T. Amusement with a salt-Water
Oscillator; J. Chem. Educ. 1989, 66, 205-
207.

Iconography

Fig.1: 1: https://en.wikipedia.org/wiki/
Boris_Belousov_(chemist)#/media/
File:Boris_Pavlovich_

Belousov_2.jpg

Fig. 2: https://dbpedia.org/page/
Anatol_Zhabotinsky

Fig. 3, Fig. 4: author

Ringraziamenti

Ringraziamo il prof. Maria De Nobili e Renzo
Bortolomeazzi dell'Universita di Udine per i
loro suggerimenti a questo articolo.

Bibliografia

[1] L. Paoloni. Nuova Didattica della Chimica,
Societa Chimica Italiana. Roma 2005.

[2] W.C. Bray, J. Am. Chem. Soc., 43, 95
(1920)

[3]A.J. Lotka, J. Phys. Chem., 14,271 (1910)

[4] AJ. Lotka, J. Am. Chem. Soc., 42, 1595
(1920)

[5] https://www.ecodynamics.unisi.it/enzo-
tiezzi/

[6] R.J. Field, E. Kordés and R.M. Noyes, J.
Am. Chem. Soc., 94, 8649 (1972)

[7] I.R. Epstein, Chem. Eng. News, 65, 24
(1987)

[8]. Nicolis, G .; Prigogine, 1., Self-
Organization in Nonequilibrium Systems-
From Dissipative Structures to Order
Through Fluctuations; Wiley: New York,
1977.

[9] Noyes, R.M..A Simple Explanation of the
Salt-Water Oscillator, J. Chem. Educ.
1989, 66, 207-209.

[10] Yoshikawa, K .; Nakata, S .; Yamanaka
M; Waki, T. Amusement with a salt-Water
Oscillator;

J. Chem. Educ. 1989, 66, 205-207.

Didascalia

Fig. 1: https://en.wikipedia.org/wiki/
Boris_Belousov_(chemist)#/media/
File:Boris_Pavlovich_

Belousov_2.jpg

Fig. 2: Fig. 2. https://dbpedia.org/page/
Anatol_Zhabotinsky

Fig. 3, Fig. 4: author




21

Eftychia Lantzou, Iliana Papadopoulou

Experimental Junior High School of the University of
Macedonia,

Thessaloniki, Greece

Results of the research

There has been more than one year since humanity experiences an unprecedented situation
due the coronavirus pandemic. Strict measures have been taken from the governments to face
this health crisis. Social distancing, mandatory wearing of masks, national or local lockdowns.
These circumstances have almost shut down the world economy. It is expected that all these
measures have affected people, who began to live under stress conditions, which in turn
resulted to many health and psychological problems.

It is sensible that students around the world were found in front of a difficult situation, as well.
The above thoughts urged us to make a questionnaire, which tries to investigate the impact of
coronavirus crisis in their life. The research was carried out in April 2021.

535 answers were given by students between 13 and 19 years old from seven countries
(Greece, ltaly, Romania, Bulgaria, Spain, Portugal and Turkey). A little more than the half
answers were given from females.

The first three questions referred to the age, the gender and the school of the participants.

Here are the next questions and the results retrieved from the given answers.
Question 4. How long have you been in lockdown continuously?

Less than 3 months

Between 3 and 5 months

More than 5 months
Most students had been in lockdown continuously between 3 and 5 months, others more
than 5 months and a few have been less than 3 months. We noticed that many
participants did not count the days they were going to school as a lockdown period, even
the country or the local region was actually in lockdown.

cow

Question 5. How often do you leave home, except when going to school?
More than once a day
Only once per day
2-3 times per week
2-3 times per month
Almost half of the students were leaving home 2-3 times a week.

oo

Question 6. While being at home, you spend most of your time...
studying

playing board games

surfing or chatting on the internet

watching TV

coow



During lockdown the maijority of the students spent most of their time chatting or surfing on the
Internet, others studying and only a few watching TV or playing board games.

Question 7. What have you missed most during lockdown?

a. my friends

b. my relatives

C. going out

d. sports activities

As expected, most students missed their friends during lockdown.

Question 8. What are you going to do when we return back to normal life?
a. meet my friends

b. go on vacation
C. go shopping
d. all of the above

Returning to normal life, they wished to meet their friends, go on vacation and shopping. This
means that sociability is very important for young people.

Question 9. The lockdown helped you

a. spend more time with your family

b. do things that previously you didn’t have time to do
C. relax more

d. discover a talent you didn’t know you had

In this question it seems that we have a tie between the relaxation the lockdown offered and the
chance to try things that the teenagers did not have time to do before. From that we can
conclude that teenagers, though not all of them, which is completely sensible, but a large
percentage, could find good things to do during lockdown, which means that they are not
pessimists.

Question 10. What feelings has the lockdown created to you?

a. sadness
b. anger

C. happiness
d. Fear

The lockdown created a mix of feelings not only to students but to all the people. The
predominant feeling was sadness during the lockdown. Others answered that they felt angry
and less scared or happy. As it was expected this situation yielded bad feelings.

Question 11. How did the lockdown affect your studies?

a. It didn’t affect my studies at all

b. It affected my studies because | couldn't focus

C. It affected my studies because | couldn’t understand lessons during online classes.
d. It affected my studies rather positively

About the effects the lockdown had to teenager’s studies, most teenagers said that the
lockdown had not positively affected their studies since they could not focus. Others said that
they couldn’t understand a lot of things due to the online classes. Less said that lockdown didn’t
affect their studies and even less that it did affect their studies but in a positive manner!

Question 12. Did you have more free time during lockdown? If you did, did you make good use
of it? (For example, expand your interests)
a. No, | didn’t have free time
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b. Yes, | had free time but | didn’t make good use of it
C. Yes, | had free time and | made good use of it

Regarding the free time, some of them said that during lockdown they didn’t have free time.
Nevertheless, more of them had free time. With a little difference, the opinion that they had free
time but they didn’t make good use of it prevails over the opinion that they had free time and
they made good use of it. These answers outline that lockdown did help students relax more
(as we said previously), however not all of them used their time in a productive way.

Question 13. Finally, after experiencing lockdown, what are your thoughts?
a. Human freedom is valuable

b. Many things in life can change suddenly
C. World cooperation may have good results for humanity
d. Social life is more than essential for humans

At last, concerning the thoughts the lockdown has left to the students they said that the
lockdown helped them understand that many things in life can change suddenly. Others said
that social life is super important for people, human freedom is more that essential and fewer
that world cooperation is useful. From all these thoughts we can come to the conclusion that
even though lockdown is really a bad situation, youngsters believe that lockdown gave us an
important message.

In conclusion, we can say that young people experienced an unprecedented situation, which
led to social loneliness, since they lost physical contact of their friends, they missed their social
environment (their school) and they also missed their sport or cultural activities. Normal
education was replaced by online learning in a virtual classroom. This fact changed the
education dramatically, with many problems arising at that time. Perhaps all the above affected
youngster’s growth enhancing social distancing and, in some cases, even their mental health.
Some scientists believe that we are in front of a new hybrid model of education, which will
emerge in the post coronavirus era.

https://www.bu.edu/sph/news/articles/2022/how-to-keep-schools-open-during-covid/

Coordinator: Nikolaos Georgolios
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Smallpox (Variola vera) was an infectious
disease caused by the variola virus (a
member of the Orthopoxvirus family). It was
one of the most devastating diseases known
to humanity and caused millions of deaths
before it was eradicated. It is

H euloyia (Variola vera) fqtav pia Aoipwdng
vOOOG TToU o@eiAovTav OTOV 10 TNG EUAOYIAG,
(oikoyéveia Twv orthopoxvirus). Hrav pia atro
TIG TTIO KATAOTPOPIKEG VOOOUG TTOU YVWAPIOE N
avlpwTtréTNTA KAl 0dNynoe O€ EKATOMMUpPIA
Bavdrtoug, TPV EKPICWOEI.

believed to have existed for
at least 3000 years. The last
case was diagnosed in
October 1977, and the World
Health Organization (WHO)
certified the global
eradication of the disease in
1980. (fig1)

1. THE DISEASE — TRANSMISSION AND
SYMPTOMS

Smallpox was an infectious disease caused
by one of two virus variants, Variola major
and Variola minor. Variola major was the
severe and most common form, with 2 more
extensive rash and higher fever and had a
high death rate of about 30%. Variola minor
was a less common presentation, causing a
less severe disease, typically discrete
smallpox. The risk of death after contracting
the disease was about 30%, with higher rates
among babies. Often those who survived had
extensive scarring of their skin, and some
were left blind.

Transmission occurred through inhalation of
airborne Variola virus, usually droplets
expressed from the oral, nasal, or
pharyngeal mucosa of an infected person. It
was transmitted from one person to another
primarily through prolonged face-to-face
contact with an infected person, usually
within a distance of 1.8 m, but could also be
spread through direct contact with infected
bodily fluids or contaminated objects, such

MoTtevetal 611 UTTAPXE YIa
TouAdxiotov 3000 xpdvia. H
TEAEUTAIA TTEPITITWON
dlayvwobnke Tov OKTWRPIOo
Tou 1977 kair o lMaykdouiog
Opyaviouég  Yyeiag (MQOY)
empBePaiwoe TNV TTAYKOOUIA
ekpidwon Tng vooou 1o 1980.
(Eix1)
1. H NOzZOzX - METAAOzZH KAI
ZYMNTQMATA

H euloyid nT1av pia Aolywdng vooog Trou
oQeINOTaV 0€ OUO OTeEAéXn TOU 10U TNG
euloyiag, Toug Variola major kai Variola
rminor. O Variola major ATav o0 coBapdtepog
KUl 7110 KOIVOG TUTTOG, TTOU €KONAWVOTAV  JE
MO €eKTETAPEVO €EAVONUAa Kal uwnAOTEPO
TTUPETO Kal TTapouaiale uywnArn Bvnoiuotnta,
mrepiTou 30% Twv TepImTwoewy. O Variola
minor ATav TTI0 OTTAVIOG KAl 0dNyouoeE O€ TTIo
Atma voonorn. H mBavétnta Bavdrou peTa
amoé  Aoipwgn avepxotav oto 30%, e
MeyaAUTepn Ovnoiudétnta ota Bpéen. Autoi
TTOU avappwvay, €ixav OUuxvda EKTETAUEVEG
OepuaTIKEG PBAAPBEG KAl OUAEG Kal KATTOIO!
KATéEANyav TUQAOI.

H perddoon Ttng véoou yivétav pe TNV
EIOTIVON OEPOMPETAPEPOUEVWYV  CWHATIOIWV
TTOU TTEPIEIXAV TOV 10, OUVABWG oTayoVvIdiwyv
ammd TOV OTOMATIKO, PIVIKO 1 QapuUyyIKO
BAevvoyovo MOAUCUEVWV ATOMWV.
MeTadiddétav atmé avBpwtro oe AvBpwTro
KUPIWG META OTTO  TTOPATETAMEVI KOVTIVI)
ETTA®, OuvNBwG O0€ aTTOOTOON MIKPOTEPN
Twv 1,8 pétpwyv, aANG ptOpOoUCcE  va
peTadoBei  kal  pe  dAueon  €TTaQR  ME
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as bedding or clothing. Rarely, smallpox was
spread by virus carried in the air in enclosed
settings such as buildings, buses, and trains.

The initial symptoms of the disease included
fever and vomiting. This was followed by the
formation of ulcers in the mouth and a skin
rash. Over a number of days the skin rash
turned into characteristic fluid-filled blisters
with a dent in the center. The bumps then
scabbed over and fell off, leaving scars. The
disease was spread between people or via
contaminated objects.

MOAUCHOTIKA CWHPATIKA UYPA | QVTIKEIUEVQ,
OTTWG  KAIVOOKETTAOMATA KAl POUXIOUOG.
21Tavia, n euloyid ptTopouce va HPETODOBEI
Kal JEOW TOU aépa O€ KAEIOTOUG XWPOUG
OTTWG KTipIa, Acw@opEia Kal Tpaiva.

Ta  apyxikK&@ OCUuPTITWUATA TG VOOOU
TTeEpIEAGUPBavav TTUPETO Kal EMETO.
AkoAouBoucoe n eu@avion €EEAKWOEWV OTO
OTOMA Kal Tou depUATIKOU £€avOANOTOGC. MeTA
amo  UEPIKEG  nUEPEG, TO  €LavOnua
e€eNIOOOTAV O  XAPOKTNPIOTIKEG QUOAAIDES
Me  TTUKVO  Kévipo. E&eAicooviav ot
(PAUKTOIVEG Kal 0CidIa TTOU ATTOKOAAOUVTAV Kl
ATTOTTITITAVE, oXnparifovrag

Prevention was achieved
mainly through the smallpox
vaccine. Once the disease
had developed, certain
antiviral medication may
have helped. (fig2)

Treatment of smallpox is

primarily supportive,

such as wound care and infection control,
fluid therapy, and possible ventilator
assistance. People with semi-confluent and
confluent types of smallpox may have
therapeutic issues similar to patients with
extensive skin burns. Smallpox vaccination
within three days of exposure will prevent or
significantly lessen the severity of smallpox
symptoms in the vast majority of people.
Vaccination four to seven days after
exposure can offer some protection from the
disease or may modify the severity of the
disease.

2. THE SMALLPOX VACCINE - THE
DISCOVERY OF VACCINES

Smallpox was widespread in the 18th
century, and occasional outbreaks of special
intensity resulted in a very high death rate.
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OUAEG. H vOOO0Gg
dlaoTrEipovTav atro
avBpwTtro o¢ AvBPWTTO Kali
MEOW  QVTIKEIMEVWV. H
TPOANWN  €mTUYXAvovTav
MEOw gUBoAIaopoU. ATTO TNV
olyyp  mou  n véoog
epeavicoTay, uTTAPXAaV
Kamola avtikd  edpuaka
TTOU  PTTOpoUCcavV  va
BonBrioouv.(cIk2)

H Bepatreia NG euloyidg

givai KUpiwg
UTTOOTNPIKTIKA,  OTTWG  TTEPITTOINCN  TWV
OepuaTikwyv  BAaBwv  kar  éAeyxo  TnG
EMPOAUVONRG TOuG, uypd Kal  TOavwg
QVOTIVEUOTIKI]  UTtooTipIgn. AoBeveic de
ouppéouoes depuaTikéG PAAReg mBavév va
XPEIAloVTal BEPATTEUTIKEG AYWYEG AVTIOTOIXEG
ME auTég TTOU AapPBdvouv  aoBeveic pe
ekTeTapévVa eykaupata. O guBoAiacudg péoa
o€ TPEIG PEPEG ATTO TNV £€KBeon oTOV 10 TNG
€uAoyIGG, PTToPEl va TTPoAdBel TN Aoipwén i
va JEIWOEl onuavTikd tnv Baplutnta Twv
OUPTITWHATWY Mg euloy1ag oTtnv
OUVTPITITIKI TTAElon@ia Twv avBpwtwyv. O
eMBOANIaOSS TEOOEPIG PE €PTA NUEPES aTTO
TNV €KBeon oOTov 10 TIPOCQEPEI  PEPIKN
TpooTacia amd Tn VvOOO 1 JTopEi va
TpoTToTToINCEl TN BapUTnTa AQUTAG.

2. TO EMBOAIO THX EYAOlIAZ - H
ANAKAAYWH TQN EMBOAIQN

H euloyid n otroia TTapouciale TTaykoouia
dlaoTropd Tov 18° aiwva Kal TTEPIOTACIOKEG
eEMONUIKEG  €EAPOEIG, TTPOKAAECE HEYANO



The disease, a leading cause of death at the
time (18" century), respected no social class,
and disfigurement was not uncommon in
patients who recovered. The only means of
combating smallpox was a primitive form of
vaccination called variolation (inoculation)—
intentionally infecting a healthy person with
the “matter” taken from a patient sick with a
mild attack of the disease. The practice,
which originated in China and India, was
based on two distinct concepts: first, that one
attack of smallpox effectively protected
against any subsequent attack and, second,
that a person deliberately infected with a mild
case of the disease would safely acquire
such protection. It was, in present-day
terminology, an “elective” infection—i.e., one
given to a person in good health. It was
already a standard practice, but involved
serious risks. Unfortunately, the transmitted
disease did not always remain mild, and
mortality sometimes occurred. Furthermore,
the inoculated person could

apiBud Bavdatwv. H véoog, kupiapxn aitia
BavaTtou Tnv emmoxn autr (18° aiwvag), dev
dlaxwpIle  KOIVWVIKEG  TALEIC  Kkal Ol
OUOMOPYIES 0ev ATAV OTIAVIEG OTOUG
aoBeveic TTOU €ixav avappwoel atd Tnv
v600. O pbévog TPOTTOG VO AVTIMETWTTIOTE N
véoog nATav  pia  TTpwtdyovn  LOPO®N
eMBOAldOpPOU TTOU ovopadotav “variolation”
(inoculation), dnAadr n eokeupévn HOAUVON
€VOG UYIOUG aTOUOU PE UAIKO TTOU gixe TTapBEi
ammo eAAQPWG TTACXOVTa a1rd TNV vooo. H
TIPOKTIKI) auTr, n oTroia TTPonRABe atd Tnv
Kiva kai Tnv Ivdia, Baoi{étav og dU0 dIakpITa
oevapla: TTPpwTov OTI N TTPoooAn armd Tnv
vOOO  TIPOOTATEUE  ETTAPKWG atro
OTTOIAdNTTOTE ETTOMEVN MOAUVON Kal BEUTEPOV
0110106 NBeANUEVa TTPOCTBaAAGTAV ATTO ATTIA
Mopey Tng vooou, BOa atmokTtouoe WE
ac@aAeia aut) Tnv mTpooTtacia. ‘Hrav, autd
TTOU HE OUYXPOVOUG OPOUG OTTOKAAOUUE
EKAEKTIKI] MOAuvon — OnAadr] auTth TTou
eQapuOleTal O€ UyIl ATOPA KAl aTToTEAOUCE

ouvAbn  TTPOKTIKA,  OMWG

transfer the disease to those
around him and thus act as a
focus of infection. (fig3)

TTEPIEIXE Kal ooBapoug
KIvOUvoug. AuOoTuxwg, N
METOBIOONEVN aoBévela Oev
TTapEUEVE TTAVTOTE ATTIA KAl
odnyouoe KATTIOIEG POPEG OF
Bdavaro. EmmAéoy, o}
«EMPBOAIOOUEVOGH  AvBPWTTOG
MTTOpPOUCE VO PETAOWOEI TNV

The smallpox vaccine, created by
Edward Jenner in 1796, was the
first successful vaccine to be
developed.

Edward Jenner (1749 - 1823) was
born on 17 May 1749 in Berkeley,
Gloucestershire, England as the
eighth of nine children. His father,
the Reverend Stephen Jenner,
was the vicar of Berkeley.

In the late 18th century,
while still a medical student,
Jenner made a stunning observation
concerning women engaged in the collection

vooo o€ GAAoug avBpwTToug
ME TOUG OTToioug epxoTav O€
eTTan. (€1k3)

To  euyBOhNio  TNG  eguloyidg
TTapaockeudoTnke armd tov Edward
Jenner 10 1796 kai ATavV TO TTPWTO
ETITUXNMEVO eMBOAIO TTOU
TTAPACKEUAOTNKE.

Edward Jenner (1749 - 1823)

yevvhOnke oTigc 17 Maiou 1749

oto Berkeley, Gloucestershire,

NG AyyAiag kai ATav 1o 6yd00 aTrod

evvéa adépgla. O TTarépag Tou, O

aideoipotarog  Stephen Jenner,
nrav EQPNUEPIOG oTO
Berkeley.

210 TEAn Tou 18° aiwva,

KAl EVW QOITOUCE AKOUA OTNV IATPIKI OXOAR,
0 Jenner €kave IO EVTIUTTWOIOKN
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of milk from cows. Cows infected with
cowpox transmitted the disease to these
women. The disease manifested itself as a
series of pustules on the hands and
forearms, but those women were immune to
the smallpox epidemics that regularly
attacked the residents of his parish. Unlike
smallpox, which caused severe skin
eruptions and dangerous fevers in humans,
cowpox led to few ill symptoms in these
women. Pondering this phenomenon, Jenner
concluded that cowpox not only protected
against smallpox but could be transmitted
from one person to another as a deliberate
mechanism of protection.

The story of the great breakthrough is well
known. In May 1796 Jenner found a young
dairymaid, Sarah Nelmes, who had fresh
cowpox lesions on her hand. On May 14,
using matter from Sarah’s lesions, he
inoculated an eight-year-old boy, James
Phipps, who had never had smallpox. Phipps
became slightly ill over the course of the next
9 days but was well on the 10th. Six weeks
later, on July 1, Jenner exposed the boy to
smallpox matter this time, but Phipps did not
develop the infection, then or on 20
subsequent exposures to the dreaded
disease. No disease developed; protection
was complete. The vaccine was a success.

l DOCTOR FDNDALD BNNIR
+& THE MAN WHO
SAVED THE WORLD"!
"¢ IFROM SMALLPOX

| GEORGE F. SMITH, M.D
e rw—
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TTOPATAPNON TTOU APOPOUCE TIG YUVAIKES TTOU
aoxoAouvtav pe Tn ocuAhoyr} yAAaKTog atrd
ayeAddeg. O1 ayeAddeG TTOU JOAUVOVTAY ATTO
OapaAimida, PeTEdIdAV TN VOOO OTIG YUVAIKEG
autég. H vdéoog xapaktnpifdtav atmo Tnv
TTAPOUCia QAUKTAIVWV OTIG TTOAAPEG Kal TA
avTIBpdxia, OUWG Ol YUVAIKEG QUTEC ATav
Avooeg OTIG  E€MONUIEG  €UAOYIAG  TTOU
TTpocéfalav  ouxvd TOUuG KATOIKOUG TNG
evopiag. AvTtiBeta ye TNV €uloyid, n oTroia
TTapouciale ooBapéc depuaTIKEG BAABES Kal
ETIKivOUva uwnAo TTUPETO OTOUG
avlpwTToug, n dapaAiTIda TTpoKaAoUCE ATTIA
ouptTrTwpata. O pubog Aéel 611 o Jenner
AKoUOE YIa TTPWTN QopA auTd TO QAIVOUEVO,
OTav AKOUOE MIO YOAQKTOKOUO Va Kauxdral
OTlI «gyw, OtV TIPOKEITAI TTOTE VA VOO oW
amd euhoyid vyiati €ixa OSauoaAiTida. Aegv
TTPOKEITAI TTOTE VA ATTOKTAOW €va AoXNHO Kal
OTIYMOATIOUEVO TTPOCWTION.

H 1oTopia TnG otroudaiag avakaAuywng eivai
yvwoTh. Tov Mdio Tou 1796, o Jenner Bprke
Mia veapny aypétiooa, Tnv Sarah Nelmes, n
otroia €ixe TPOoQPATEC OePUATIKEG BAAREC
amdé dapaAimda ota xépla TnG. 2mig 14
Maiou, xpnoigotroinoe UAIKO atrd TIG BAGRES
NG Sarah «kai euyPoAiace pe autd TOV
oxTaxpovo James Phipps, 0 o1moiog d¢v €ixe
voonoel Toté amd euhoyid. O Philpps
appwoTnoe eAa@PA TIG €TTOMEVEG 9 UEPEG,
aAAG TNV 10" ATav KaAd. ‘EEl BOouades ueTd,
TNV 1" louAiou, 0 Jenner guBoAiace 1o ayopl
ME UAIKO €UAOYIGG auTr TNV @opd, aAAd o
Philpps dev voonoeg, oute o€ auTrv, oUTE Kal
OTIC  UTTONOITTEG ~ €IKOOI  PETAYEVEOTEPEG
ekB€oeIg oTn vooo. Agv ep@avioe Aoipwén- n




Between 1796 and 1798, Jenner collected 23
cases of people infected or inoculated with
the cowpox virus. In a 1798 report (" Inquiry
into the Causes and Effects of the Variolae
Vaccinae, A Disease Discovered in Some of
the Western Counties of England”), which
Jenner published at his own expense, he
concluded “that the cowpox protects the
human constitution from the infection of
smallpox.” It was a groundbreaking
conclusion that set the fields of immunology,
vaccine therapy, and preventive health in
motion.

Doctors all over Europe soon adopted
Jenner’s innovative technique, leading to a
drastic decline in new sufferers of the

r-—l--'
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devastating disease. The beauty of Jenner’s
newer method of vaccinating with the
cowpox virus was that it was not only
effective—it also had far fewer side effects
and was much safer.

Vaccination became widely accepted and
gradually replaced the practice of variolation
(it is the technique of exposing a healthy
person to harmful material from a person
suffering from smallpox). Thus, at some point
in the 1800s (the precise time remains

TTpooTacia gixe emTeuxBei. To euBoOAIo ATav
ETTITUXEG

Ao 10 1796 €wg TO 1798, 0 Jenner
OUYKEVTPWOE  GAAeG 23 TTEPITITWOEIG
aoBevwv TToU PoAUVONnKkav r euBoAidoTnKav
ME ToV 16 TNG dapaAiTidag. To 1798, o Jenner,
dnuoaicuoe, e dIKA Tou €¢oda, TNV €peuvd
TOU uE TiITAO « Epeuva TTi TwV AITiWV Kal TWV
ATTOTEAEOUATWY TNG EUAOYIAG, Pia vOoog TTou
avakaAU@lnke oTIC AUTIKEG €TTAPXiESC TNG
AyyAiag», oTnv otoia KAaTéAnye OTI « N
dapaAimida TTpooTatelel Tov AvBpwTro atrd
TNV euloyid». ‘Htav €va TTpwTtotTopiokd
OUUTTEPOOHA, TO OTToI0 £€0€TE TIC BACEIS YIA
TNV avamtuén TG avoooAoyiag, Twv
EMBOANICOUWY Kal TNG TTPOANTITIKNG 1OTPIKAG.

O 1atpIKGG KOOPOG atrd OAn v EupwTin
OoUVTONO  UIOBETNOE TNV TTPWTOTTOPIOKN
TEXVIKA TOu Jenner, yeyovdg TTou OOAYNOE
otTnv ~ OpaOoTIK  MEIWON  TWV  VEWV
TTEPITITWOEWV TNG OPAPATIKAG AUTASG VOOOU.
H

ogoppiId TG  véag auting  peBSdou
eEMBOAldOPOU e TOV 16 TNG OAMOAITIOOG
oPeINOTaV OXI HOVO OTNV ATTOTEAEOUATIKOTNTA
TNG aAAG Kal OTO yeyovog OTI Trapouaiade
TTOAU AIyOTEPEG AVETTIOUUNTEG EVEPYEIEG KOl
ATAV TTEPICOOTEPO ATPOAANG.

O epBoAioopog €Tuxe eupeiag atmodoxng Kai
TTPOOBEUTIKA AVTIKATEOTNOE TNV TTPOKTIKI TOU
variolation (eivar n TeXVIKA €kBeong evog
uyloUug aTtouou o€ UAIKO BAGPBNG atéuou TTou
vooei atrod euloyid). ‘ETol, katd Tov 19° aiwva
(0 akpIBig xpdévog dev eival yvwoTog), TO
UAIKG TTOU  XpnoigoTtrolouvTav — yia  Thv
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unclear), the material used to make the
smallpox vaccine changed from smallpox
material to cowpox material.

Jenner’s vaccination soon became the major
means of preventing smallpox around the

world. In 1801 President Thomas Jefferson
declared smallpox vaccination one of the
nation’s first public health priorities. A few
years later, he instructed the explorers
Meriwether Lewis and William Clark to take
doses of smallpox vaccine on their
expedition to the Pacific.

In the 20th century, Louis Jean Pasteur
formulated the microbiological etiology of
communicable diseases and developed the
technique of culturing germs in the
laboratory. These cultures provided the
remains of dead germs or germs with
reduced pathogenicity which were used as
vaccines. In honor of Jenner,
Pasteur named the preventive
vaccine for smallpox "vaccine"
(vaccination), from the Latin
word "vacca" (vaccinia - cow).

The World Health Organization
launched an intensified plan to
eradicate smallpox in 1967.
Widespread immunization
and surveillance were
conducted around the
world for several years. The
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TTAPOOKEU Tou €uPOAiou TNG euloyidg
AAAage atrd UAIKO atrd vooouvTa atrd euloyid
0€ UNIKO 11O VOOOUVTa ATTO dAPOAITION.

O epPoAioopog Tou Jenner €yive oUVTONA N
KUpIa PEBOBOGC TTPOANYWNGS TNG €UAOYIAS ava
Tov KOopo. To 1801, o mpdedpog Thomas

Jefferson knpuée TOoV €UPOAIACPO KATA TNG
EUAOYIAG WG TTPWTIOTN TTPOTEPAIOTNTA YIA TNV
TNV dlapuAagn Tng onuoéoiag uyeiag. Aiya
Xpovia  apyotepa,  OUPPOUAswe  TOug
eCepeuvnTéc Meriwether Lewis kai  William
Clark va TpounBeutolv pe OOOCEIC TOU
EMBOAiOU  yIO  TIG  €LEPEUVNTIKEG  TOUG
ekoTpareieg oTov Eipnviké Qkeavo.

O A. MMaoTép, atov 200 aiwva, dIOTUTTWOE TN
MIKPOBIOAOYIKY aITIOAOYia Twv HPETAOOTIKWV
a0BevEIV KAl QVETTTUGE TNV TEXVIKA TNG
KOAAIEPYEIAG TWV PIKPORiwV OTO EPYACTAPIO.
ATTO TIG KAANIEPYEIEG QUTEG MIKPOPIa (VEKPA )
(wvtavd) de eAatTwpévn  TTaBoyovIKOTNTA
xpnoigotoindnkav wg eufoéAia. O lMaoTép,
TPOoG TNV Tou  TCEvvep,
ovouaoe TOV TTPOANTITIKO
eEMBoAlooud yia TNV guloyid
«vaccine» (dapaAiopo), amd Tn
AaTivikr) Aé€n «vacca» (dAauaAig -
ayeAada).

O TIOY ¢&ekivnoe €va evraTiko
TPOypappa  egdAeIyng - TNG
euloyidg 10 1967. Madikoi
eUPBoAloopoi og cuvduaouod
ME €MITAPNON TNG VOOOU
£QAPUOOTNKAV TTAYKOOMIWG



last known natural case was in Somalia in
1977. In 1980 WHO declared smallpox
eradicated — the only infectious disease to
achieve this distinction. This remains among
the most notable and profound public health
successes in history.

3. THE HISTORY OF THE
DISEASE - THE CONQUEST
OF AMERICA

The origin of smallpox is
unknown; however, the earliest -
evidence of the disease dates -:m““‘
back to the 3rd century BCE in
Egyptian  mummies. The
disease historically occurred
in outbreaks. In 18th-century
Europe, it is estimated that 400,000 people
died from the disease per year, and that one-
third of all cases of blindness were due to
smallpox. Smallpox is estimated to have
killed up to 300 million people in the 20th
century and around 500 million people in the
last 100 years of its existence, as well as six
monarchs. As recently as 1967, 15 million
cases were recorded a year. (fig12)

The term "smallpox" was first used in Britain
in the early 16th century to distinguish the
disease from syphilis, which was then known
as the "great pox". Other historical names for
the disease are: speckled monster, and red
plague.

yia OPKETA Xpovia. H TeAeuTaia yvwoTh
QUOIKN AOIHWEN KaTaypA®NKE OTN ZOPaAia
10 1977. To 1980, o MNOY e€gnyyeiAe TNV
€Kpidwan TNG vOOOoU- N JOvN AoIpwdng vooog
TTOU KATEKTNOE QUTOV TOV OTOXO. [MNapapével n
MO0 Q&IOYVNPOVEUTN KAl ONUAVTIKR ETTITUXia
oTnv IoTopia TNG dNUOCIAg UyEiag.

3. HIZTOPIA THZ NOZOY - H
KATAKTHZH THZ AMEPIKHZ

H T1poéAeucn Tng euloyidg
gival ayvwaoTn: TTapoAa autd, ol
TTPWTEG €VOEILEIC TNG vOOOU O¢€
QIYUTTTIOKEG MOUMIEG,
XpovoAoyouvTtal katd@ Ttov  3°
m.X. aiwva. Autp n vooog
IOTOPIKA TTapoucialoTave He
etdpoeic. Tov 18° ai. otnv
Eupwtrn EKTIUATOI om
méBaivav Ttepitou 400.000 avBpwTtrol 1O
Xpovo atd Tn vooo Kai 1o 1/3 Twv TUQAWV
oeilovTav oTnv euloyid. H euloyid ekTipdTal
om éxel okotwoel 300.000.000 avBpwTToug
Tov 20° aiwva kai Trepitrou 500.000.000
avBpwtroug Ta TeAeuTaia 100 ypodvia Tng
OmmapAC TG, avAaueod Toug  Kal  EE
Movépxes. Méxpr 10 1967, avagépovrav
15.000.000 TrepITTTWOEIC TNG VOOOU  TO
Xpovo. (ek12)

O 0pog guloyid «smallpox»
TTPWTOXPNOIYOTIOINBNKE OTn Bpetavia oTig
apxEG Tou 16° aiwva, TTPOKEINEVOU va Th
dlaxwpioel ammd TN CUPIAN, n OTroia fTave
YVWOTH WG MEYAAN TavwAn «great pox».

AN\ 10TOpIKG ovopata Tng vooou eival:
OIAOTIKTO TEPAG KAl KOKKIVN TTAVOUKAQ.
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Many great encounters in world history,
including Cortés’s clash with the Aztec
empire, had less to do with weaponry, tactics
and strategy than with the ravages of
disease.

Smallpox was an unknown disease not only
in Mexico, but in all the Americas, before the
arrival of Europeans. It was introduced to
Mexican lands (1520) by the Spanish and
played a significant role in the downfall of
the Aztec Empire. During the colonial period,
there were major epidemic outbreaks, which
decimated the common population.

The Aztecs were not the only indigenous
people to suffer from the introduction of
European diseases. In addition to North
America’s native populations, the Mayan and
Incan civilizations were also nearly wiped out
by smallpox.

Furthermore, it had a huge impact on both
Europe and the native populations. Not only
was the Spanish conquest made
considerably easier by scores of natives
being struck down with smallpox but the
social and cultural impact of such a large
percentage of a population dying had
profound effects.

Combined with Spanish attempts to wipe out
native religious practices, customs and
beliefs, aspects of Aztec, Incan and native
culture disappeared in a remarkably short
period of time, replaced by a new hybrid
culture — Catholicism tinted with vestiges of
indigenous cultures.

Whilst there have been epidemics with
higher overall death tolls in more recent
history, the combined death toll of these
epidemics in the Americas is thought to have
killed roughly 90% of the native population in
less than 100 years, making it one of the
deadliest outbreaks in history.

MOANEG  onpavTIKEG  OCUPTTAOKEG TG
TTayKOOMIAG 10TOPIag, TTeEpIAaUBavouévng Kal
NG oOuykpouong Tou Koptég pe Tnv
autokpatopia Twv ACTEKWY, E€ixav va KAVOUV
AIyOTEPO pE ECOTTAIONO TAKTIKA i OTPATNYIKN
KQI TTEPIOCOTEPO UE TNV ETTITITWON TNG VOOOU.

H euloyid Atav ayvwaotn acBéveia, oxi uovo
o1o0 Me€ikd, aA\d kal o€ OAOKANPn Tnv
Apepikr), TpPIV  amé TNV AQIEN  Twv
Eupwtraiwv. Eionxbn oto Megiké 10 1520
amdé Toug loTravoug kal ETTaiEeE onuavTiké
POANO OTNV TITWON TNG AUTOKPATOPIAG TWV

ACTEKWV. Katda mv  didpkela NG
QTTOIKIOKPATIAG, ¢éomraoav MEYAAEG
EMONUIEG, oI OToieg aTTOdEKATIOAV  TOV

ynyevh TAnBuoué.

O1 Altékol dev ATAV O HOVOG EYXWPIOG
TTANBUO UGG TTOU UTTEPEPE ATTO TNV EUPAVION
eupwtraikwy  acBeveiwv. O ynyeveig
TTANBUCUOI TOU auEPIKAVIKOU vOTOU, padi Pe
Toug Mayiag kar ToUG Ivkag OXEDOV
eCagaviotnkav atmmod TNV eUAoyId.

EmirAéov, e€ixe TepaoTia emmiTTTWON TOOO
oToug EupwTraioug 600 Kal 0TOUg VTOTTIOUG.
Agev €kave pOvo TIOAU TTIO  €UKOAN TNV

KATAKTNON TwV  TTEPIOXWY  ATTO  TOUG
loTTavoUg, aAAG €ixe KAl GNPAVTIKI KOIVWVIKI)
Kal  TTOMITIOTIKI)  €TTITWON, AOyw  Tou

ATTOOEKATIOUOU TWV VTOTTIWV.

2 ouvduaoud pE TIC TIPOOTTIABEIEG TWV
loTTavwy va oANGgouv  TIG OPNOKEUTIKEG
TIPOKTIKEG, Ta n6n, Ta £BINa KAl TIG
TTETTOIOACEIC TWV  VTOTTIWY, O EYXWPIOG
TTOMITIOPOG £AQAVIOTNKE O€ ONUAVTIKA PIKPO
XPOVIKO O1A0TNUA KAl AVTIKOTAOTAONKE aTTod
évav véo UBPIBIKO TTOAITIONO-KABOAIKIOHOU JE
Aiya oToixeia Twv 10ayevwy TTONITIOUWV.

MapoAo ToU  uTApXav  €TMIONUIEC  ME
TTEPIOCOTEPOUG OUVOAIKA Bavdrtoug aTtnv
TTPOOCPATN 10TOPIA, O OUVOAIKOG apIBudg
BavaTwyv amd autég TIG €mMONMIEG OTNV
ApEPIKA, uTToAOyiCeTal OTI €XEl OKOTWOEI
Trepitrou 10 90% TOU €yXwplou TTANBUCUOU
oe Aiyotepo atrd ekatd Xpdvia, KabIoTwvTag
TEG TIG TTI0 BavaTnPOpES OTNV I0TOPIA.



The ability of smallpox to incapacitate and
decimate populations made it an attractive
agent for biological warfare. In the 18th
century, the British tried to infect Native
American populations. During
World War I, British,
American, Japanese and
Soviet teams all investigated
the possibility of producing a
biological weapon based on
smallpox. (fig15)

Nations that suppose they

can secure themselves

strictly through

investments in  military

spending should study history — time and
time again the course of events has been
definitively altered by disease outbreaks.
Microbes too small to be seen by the bare
eye can render ineffectual even the mightiest
machinery of war.

To sum up, the history of mankind has shown
that viruses can be extremely harmful. The
latest example is the pandemic of SARS-
COV-19, which has had a profound impact
on our lives. Vaccination is the only safe and
effective way to overcome this difficult
situation and the successful eradication of
the smallpox thanks to widespread
vaccination gives us hope for the future.

H ikavotnTa TG eUAOYIAG va e€acBevei kal va
eCaleipel  TTANBuUOPOUG, TNV KATEOTNOE
eAKUOTIKO TTapdyovTa yia BIOAOYIKO TTOAEUO.
Tov 18° aiwva, o1 Bpetavoi Trpootrddnoav va
MOAUVOuvE TOuG 18ayeveic NG
Apepikng. Kard 1n didpkeia

Tou OeUTEPOU  TTAYKOOUIOU
TTOAéuOU, BpeTavikég,
ApepIKavikEG, laTTwVIKEG  Kal
2 OBIETIKEG oMadeg
ETTIOTANOVWV €pEUVOUCQV TNV
meavoTnTa TTAPAOKEUAG
BioAoyikwv OTTAWV TTOU

Bacidovtav  otov 16 ThV
€uAoyIdG. (€1K15)

‘EOGvn Ta otroia Bewpoulpe

oTl MTTOpOUV va
TTPOCTATEUTOUV MEOW OTPATIWTIKWV
ETTEVOUCEWV TIPETTEL va  PEAETAOOUV TNV
IoTopid —  KAT&  TTEPIOOOUG  ETTIONUIKES
e€dpoeic aAalouv 6Aa Ta dedoptéva. Ta
MIKPORBIa uTTOPEi Va gival TTOAU PIKPA yia va Ta
BAETTOUPE PE YUMVO PATI, GAAG PTTOPOUV VO
gival 1O KATAOTPOQIKA atrd TNV TTIO
eCENIYUEVN OTPATIWTIKA PMNXAVH.

Ev kaTakAgidi, ol 10i, KaB’ 6An Tn didpKeEIa TNG
I0TOPIOG TOU avBpwTTIVOU €idoug, atTédeicav
OTI JTTOPOUV va gival eCAIPETIKA eTTIBAABEIG.
To T1eAeutaio TTapAdelypa  aTroTeAEl N
TTavonuia SARS-COV-19, n otoia €xel upia
TepdoTia  emiTITwon  OTIg {wég  pag. O
eEMBOAIaOUOS gival 0 POvVOG ac@AAAG Kal
ATTOTEAEOUATIKOG TPOTTOC VIO va EETTEPAOTEI
auTr) n SUOKOAN KATACTOON KAl N ETTITUXIA TOU
€EMBOAIOOUOU KOTA TNG €UAOYIAG MOG Bivel
eATTIOA yIa TO HEAAOV.

Coordinator: Marilena Zarftzian
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1. Introduction

We all know that today's wildlife is a victim of
pollution and global warming. Although
scientists are investing in the revival of some
species which disappeared a long time ago, I
believe that we should support the species of
animals and plants that still exist, instead.

This article 1s intended to highlight several plant
and animal species that are affected by pollution,
wildfires, global warming and are on the verge of
extinction. I think that the planet’s population
needs to understand the real danger caused by the
interruption of the food chain, and fight for
saving and maintaining the endangered species.

2. What is the cause of the extinction of some
species of animals and plants on Earth?

Endangered animals are species in danger of
extinction due to several
factors. So far, more than
3,000 endangered species
have been detected as being
in danger, an increase
compared to previous years.
Many countries already
have laws that protect such
animals  like  banning
hunting or the development

Samoila Denise-Alexandra,
Samoila Theodor-$tefan

Colegiul National “lulia Hasdeu”,

Bucharest, Romania

1. Introducere

Cu totii stim ca fauna si flora de astdzi sunt
victimele poluarii si ale incélzirii globale. Desi
oamenii de stiintd investesc in revigorarea unor
specii de mult pierdute, eu cred ca este mai
important sd luptdm in sustinerea speciilor de
animale si plante care Inca mai exista.

Articolul propune evidentierea catorva specii de
plante si animale care sunt afectate de poluare,
incendii, incalzirea globala si sunt pe cale de
disparitie. Cred ca populatia Terrei trebuie sa
inteleagd pericolul provocat de intreruperea
lantului trofic si sda lupte pentru salvarea si
mentinerea speciilor aflate in primejdie.

2. Care este cauza disparitiei unor specii de
animale pe Pamant?

Animalele pe cale de disparitie sunt speciile care
sunt in pericol de a dispdrea
de pe pamant, datoritd mai
multor factori. Pana acum au
fost detectate peste 3000 de
specii ce sunt in pericol de a
nu mai exista, in crestere fata
de anii trecuti. Multe tari au
deja legi prin care se
protejeaza animale de acest

of agricultural land which
causes the destruction of natural
habitats.

Habitat destruction by human activities is the
primary cause of the extinction of some plant and
animal species. As living things evolve, they
adapt to specific habitats, which provides them
with the optimal living conditions they need.

fel precum interzicerea
vanatului sau a dezvoltarii
terenurilor agricole care distrug
habitatele naturale.

Distrugerea habitatelor prin activitatile umane
este cauza primard a disparitiei unor specii de
plante si animale. Pe masurd ce vietuitoarele
evolueazd, ele se adapteazd unor habitate
specifice, care le asigura conditiile optime de



Pollution (Fig. 1), the drainage of swamps (Fig. 2)
deforestation (Fig. 3), urbanization, and the
construction of roads lead to the destruction or

fragmentation of these habitats. Thus, the species
lose contact with other populations, causing a
reduction in genetic diversity and making
adaptation to changing climatic conditions more
difficult. In some cases, the fragmented habitat
becomes too small to support a large population.

In the last 400 years, the world's commercial
exploitation of animals for food and other
products has grown significantly. Many species of
whales have become extinct after being simply
slaughtered for oil and meat. Another conclusive
example is the black African rhinocero which is
widely killed for its horn, valued as a medicine
and as an aphrodisiac. Whole families of cacti and
orchids are also threatened with extinction due to
their irrational collection.

Acclimatized species introduced to a new
ecosystem have often caused the decline of native
species. In 1959, British settlers introduced Nile
perch to Lake Victoria in East Africa. This
predatory fish has drastically reduced native fish
populations and has caused the extinction of no
less than 200 endemic species that feed on algae.
Thus, the aquatic vegetation in Lake Victoria has
grown too much and the natural balance has been
disturbed irreversibly to this day.

Another major cause that has led and is still
leading to a drastical reduction of the fauna and
flora is environmental pollution. Various toxic
chemicals have become more widespread in the
food chain in ecosystems.

viatd de care au nevoie. Poluarea (Fig. 1),
drenarea mlastinilor (Fig. 2), defrisarea padurilor
(Fig. 3), urbanizarea si constructia de drumuri

cauzeaza distrugerea sau deteriorarea acestor
medii de viata. Astfel, speciile pierd contactul cu
celelalte ~ populatii,  reducandu-se  astfel
diversitatea genetica si adaptandu-se mai greu la
conditiile climatice schimbatoare. In unele cazuri,
habitatul fragmentat devine o zona prea restransa
pentru a suporta o populatie mare.

in ultimii 400 de ani, exploatarea comerciald
mondiala a animalelor pentru hrana si alte
produse a crescut simtitor. Multe specii de balene
au ajuns in pragul disparitiei dupa ce au fost pur
si simplu macelarite pentru ulei si carne. Un alt
exemplu este rinocerul negru african, ucis pe
scara larga pentru cornul sdu, care este pretuit ca
medicament si afrodisiac. De asemenea, familii
intregi de cactusi si orhidei sunt amenintate cu
disparitia din cauza culegerii lor irationale.

Speciile aclimatizate introduse unui nou
ecosistem au cauzat, de multe ori, declinul
speciilor native. in 1959, colonistii britanici au
introdus bibanul de Nil in lacul Victoria din
Africa de Est. Acest peste de prada a redus drastic
populatiile native de pesti si a cauzat disparitia a
nu mai putin de 200 de specii endemice care se
hrdneau cu alge. Astfel, vegetatia acvatica din
lacul Victoria a crescut extrem de mult si
echilibrul natural a fost dereglat.

O altd cauzd majora care a dus si duce la
diminuarea drastica a faunei si florei este poluarea
mediului. Diferite chimicale toxice s-au raspandit
tot mai mult in circuitul hranei 1n cadrul
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Water pollution and its high temperatures have
wiped out many endemic fish species. Acid rains
destroyed 118 million m3 of timber in Europe by
the end of the twentieth century. Chemical spills
have long affected the ocean floor as well.

WE MUST PROTECT THE FOREST AND
NOT DESTROY IT!

Shooting, trapping, forcing or attacking animals
are crucial and illegal practices in many parts of
the world. Capturing animals for the sole purpose
of human entertainment can lead to the extinction
of this species. Do not participate in activities
such as: circuses, zoos, safari hunting, aquariums
and theme parks. All these activities have a
serious impact on animal life.

A major factor
influencing the decline in
the number of specimens
of a particular species is
the excessive
deforestation and the
destruction of protected
areas by  poaching.
Thousands  of  rare
animal species are on the
verge of extinction due to the fact

that they are hunted or no longer

have the necessary plant source (for animals) to
feed on, as these plants have also been destroyed
by humans.

One of the biggest threats to animal species is the
deterioration and loss of their natural habitat. By
protecting the habitats in which animals live, we
protect their lives and the life of the planet. Food,
shelter, and a clean breeding ground are essential
for survival. The development, exploitation of
forests, drilling of natural resources lead to a
massive destruction of habitats. For example,
when you go to buy a house, think about the direct
impact on the environment. Help protect parks
(large and small), shelters, forests, and other open
spaces in your community. Don't support the
destruction of nature through complex
construction or mining.

35

ecosistemelor. Poluarea apei si temperaturile
ridicate ale acesteia au facut sa dispard numeroase
specii de pesti endemici. Ploile acide au distrus,
pand la sfarsitul secolului al XX-lea, 118 de
milioane m* de material lemnos in Europa. De
asemenea, deversdrile chimice au afectat pentru
mult timp si fundul oceanic.

TREBUIE SA PROTEJAM PADUREA SI
SA NU O DISTRUGEM!

Impuscarea, prinderea, fortarea sau atacarea
animalelor sunt practici cruciale si ilegale in
multe parti ale lumii. Capturarea animalelor in
scopul exclusiv al distractiei umane poate duce la
disparitia acestei specii. Nu participati la activitati
precum: circuri, gradini
zoologice, vandtoare de
safari, acvarii si parcuri
tematice. Toate aceste
activitdti au un impact
grav asupra vietii
animalelor.

Un factor principal ce
influenteaza scaderea
numarului de exemplare
dintr-o specie anume este

defrisarea excesiva si distrugerea

ariilor protejate prin braconaj. Mii
de specii de animale rare sunt pe cale de disparitie
din cauza faptului ca sunt vanate sau nu mai au
sursa necesard de plante (pentru animale) pentru
a se hrani, deoarece plantele respective au fost
distruse tot de om.

Una dintre cele mai mari amenintari pentru
speciile de animale este deteriorarea si pierderea
habitatului lor natural. Prin protejarea locurilor
unde traiesc animalele, le protejam vietile si viata
planetei. Alimentele, un loc de addpost si un
spatiu curat de reproducere sunt esentiale pentru
supravietuire. Dezvoltarea, exploatarea padurilor,
perforarea resurselor naturale conduc la o
distrugere masivd a habitatelor. De exemplu,
atunci cand mergi sd cumperi o casd, gandeste-te
la impactul direct asupra mediului. Ajutati la
protejarea  parcurilor (mari si  mici), a



Don't buy products whose products have been
subconsciously taken down from natural
ecosystems, such as the tropical jungle.

It is very important to reduce our
carbon footprint (which causes
climate change) and in doing so,
we can work on improving our
habits and our dynamic life. This

addposturilor, a padurilor si a altor spatii deschise

din comunitatea ta. Nu sustine distrugerea naturii

prin constructii complexe sau exploatari miniere.

Nu cumpara produse ale caror produse au fost
scazute subconstient din
ecosistemele naturale, cum ar fi,
de exemplu, jungla tropicala .

is not a dramatic change, we are BE THE Este foarte important sa reducem
talking about small restructurings amprenta  de  carbon  (care
of our daily life, which do not provoaca schimbarile climatice)
really affect our day, but which pentru a imbunatdti obiceiurile
affect the future of animals and noastre si dinamica vietii noastre.
therefore our own. Everything is a YOU WANTE D Aceasta nu este o schimbare
cycle an can have an effect on B EE | NERR- dramaticd, vorbim despre mici

other scales. For example, instead
of using your car for anything and
everything, use public
transportation, biking, or just
walking! Undoubtedly, there are
distances where the car is not
really needed.

One of the worst consequences is

when exotic species begin to feed

on native species or compete with them for the
same type of food. The most destructive effects
have taken place on the islands: the introduction
of insects, mice, pigs, or other creatures has led to
the extinction of hundreds of species in the last
five centuries.

3. Some endangered animals

Some endangered animals are: turtles, blue
whales, jaguars, tigers, sea otters, black goats,
panda bears, Iberian lynx, Danube falcons, curly
pelicans, wolves, minks, blind fish, trout, cod,
smelt. Other animals that have already
disappeared are: the monk seal (1972), the
bearded vulture (bearded eagle) in 1938, the
European beaver (sheep) in 1823, the steppe
marmot (bumblebee) in 1800, the Mongolian
wild donkey (column) in 1700, the horse wild
European (1700), saiga antelope (1900), and elk
(1978).

The tortoise (Fig. 6) is a Testudine reptile
characterized by a cartilaginous shell that acts as
a shield. The oldest turtles date back 220 million

restructurari ale vietii noastre de zi
cu zi, care nu ne afecteaza cu
adevarat, dar care afecteaza
viitorul naturii. Totul este un ciclu
care are efect asupra altor scale.
De exemplu, in loc sa folositi
masina pentru orice si pentru
orice, folositi mijloace de transport
in comun, biciclete sau doar
plimbare! Fara indoiald, existd distante in care
masina nu este cu adevarat necesara.

O gravd consecintd este atunci cand speciile
exotice ncep sd se hraneasca cu cele native sau
cand concureaza cu acestea pentru acelasi tip de
hrand. Cele mai distructive efecte au avut loc pe
insule: introducerea insectelor, a soarecilor, a
porcilor sau a altor vietati au dus la disparitia a
sute de specii in ultimele cinci secole.

3. Unele animale pe cale de disparitie

Cateva animale pe cale de disparitie sunt: broasca
testoasd, balena albastra, jaguarul, tigru, vidra de
mare, capra neagra, ursul panda, rasul iberic,
soimul dundrean, pelicanul cret, lupul, nurca,
pestele cega, pastruga, morunul silostrita. Alte
animale care deja au disparut sunt: foca calugar,
(1972), zaganul (vulturul cu barbd) in 1938,
castorul european (brebul) in 1823, marmota de
stepd (bobacul) in 1800, magarul salbatic mongol
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years, making turtles some of the oldest reptile
species in the world. Some
of them are extinct, but
many of them still exist;
some are on the verge of
extinction.

The blue whale (Fig. 7) is
the largest mammal that
has ever lived. It is all the
more surprising that out of
the multitude of species offered by

the ocean asfood, it feeds on one

of the smallest plants, plankton. Even though they
hunt in deep waters, the whale is obligated to get
to the surface for breathing. In 1930-1931, 30,000
blue whales were killed. Since then, the herd has
gradually recovered, however, today only 2,000
blue whales still live. Influential organizations are
trying to protect the blue whales and are even
succeeding.

The jaguar (Fig. 8) is a mammal belonging to the
Felidae family. It is one of the four large cats of
the genus "Panthera" along with lion, tiger and
leopard. The jaguar is the third largest cat after the
tiger and lion. The habitat of a jaguar extends
from Mexico to Paraguay and northern Argentina,
but it has also been seen occasionally in the
southwestern regions
of USA. Jaguars that
live in tropical forests
are usually darker in
color and smaller than
those that live in open
spaces. It is believed
that this is due to the
fact that there are
fewer herbivores in
the forests to feed on.

Sea otters (Fig. 9) are a carnivorous marine
mammal of the mustelid family, a close relative of
common otters. It is spread on both coasts of the
North Pacific Ocean. The typical mass of adult
sea otters varies between 14 and 45 kg, making
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(colunul) in 1700, calul salbatic european (1700),
antilopa saiga (1900) si
8 elanul (1978).

| Testoasa (Fig. 6) este o
reptid din ordinul
Testudines caracterizata de
o carapace cartilaginoasa
care actioneaza ca un scut.
Cele mai vechi exemplare
de testoase dateazd de
acum 220 milioane de ani,

astfel testoasele sunt unele dintre

cele mai batrane specii de reptile
din lume. Unele dintre acestea sunt extincte, Insa
multe dintre ele inca mai exista; unele sunt pe cale
de disparitie.

Balena albastra (Fig. 7) este cel mai mare
mamifer care a trdit vreodatd. Este cu atdt mai
surprinzdtor cu cat din multitudinea speciilor
oferite hrand de cétre ocean, aceasta se hraneste
cu una dintre cele mai mici plante, planctonul
.Chiar daca vaneaza in apele adanci, balena este
obligata s iasd la suprafatd pentru a lua aer. In
1930-1931 au fost ucise 30.000 de balene
albastre. Cu toate acestea, astdzi trdiesc numai
2.000 de balene albastre. Organizatii influente
incearca sa protejeze balenele albastre si reusesc.

Jaguarul (Fig. 8) este un
mamifer ce  apartine
familiei Felidae. Este una
dintre cele patru feline mari
din genul “Panthera”
alaturi de leu, tigru si
leopard. Jaguarul este a
treia cea mai mare felina
dupa tigru si leu. Habitatul
unui jaguar se intinde din
Mexic pand in Paraguay si

nordul Argentinei, insd acesta a
fost vazut ocazional si in partile de sud-vest ale
SUA. Jaguarii care traiesc in padurile tropicale
sunt de obicei mai Inchisi la culoare si mai mici
decat cei care traiesc in spatii deschise. Se crede
ca acest fapt se datoreaza faptului ca in paduri se



them the heaviest animals in
the weasel family, but at the
same time one of the smallest
marine mammals. Unlike
other animals in this group,
sea otters move very little
along the shore, and although
they can move on land, they
spend most of the day in the
water. The numbers for the
species before 1741 was
estimated at 300,000
individuals, but from that year

until 1911 it was intensely

hunted, as a result of which it fell to only 2,000.

The black goat (Fig. 10) is
an animal protected by law
in our country, it is one of
the most valuable species
belonging to the fauna in
Romania. Considered the
true pearl of the mountains,
the black goat can be found
on the ridges of the mountain

massifs: Rodnei, Fagaras, Retezat,

Piatra Craiului, Ciucas, Parang, Ceahlau, Bucegi
and more recently in the Tisitei Gorges
reservation in Vrancea. The places where it lives
are difficult to reach the tourist but not for it, the
black goat being an animal with great agility and
a perfect balance that can quickly and easily cross
very high, rocky and steep areas even if they are
covered with snow. Black goats live in small
groups, while older males prefer solitude. In the
autumn, however, they gather in large groups,
remaining all winter under the protection of an
older specimen, aware of the dangers.

The giant panda (Fig. 11) species lives only in
captivity, mostly in China, and only 27 in the rest
of the world. It is a carnivorous animal, but
nevertheless, its diet is made up of 99% bamboo.
Their numbers are growing due to the special
programs adopted by China to protect the species.
Even with this, the International Union for
Conservation of Nature is still skeptical about
excluding this species from the list of endangered
animals.

gasesc mai putine ierbivore cu
care sa se hraneasca.

Vidra de mare (Fig. 9) este un
mamifer marin carnivor din
familia mustelidelor, ruda
apropiata a vidrelor obisnuite.
Este raspanditd pe ambele
coaste ale Oceanului Pacific
de Nord. Masa tipica a
vidrelor de mare adulte

variazd intre 14 si 45 kg, fiind astfel

cele mai grele animale dintre

mustelide, dar, in acelasi timp, unul
dintre cele mai mici mamifere marine. Spre
deosebire de alte animale din
acest grup, vidrele de mare
inainteaza foarte putin pe tarm
s1, cu toate ca se pot deplasa pe
uscat, 1si petrec cea mai mare
parte a zilei in apa. Efectivul
dinainte de 1741 al speciei era
estimat la 150-300.000 de
indivizi, dar din acel an si pana
in 1911, vidra a fost intens vanata,
efectivul ajungaand la circa 2.000.

Capra neagra (Fig. 10) este un animal protejat
de catre lege in tara noastra, este una dintre cele
mai valoroase specii apartindnd faunei din
Romania. Considerata adevarata perla a muntilor,
capra neagra poate fi 1intilnitd pe crestele
masivilor muntosi: Rodnei, Fagaras, Retezat,
Piatra Craiului, Ciucas, Parang, Ceahlau, Bucegi
si mai nou in rezervatia Cheile Tisitei din
Vrancea. Locurile in care trdieste sunt greu
accesibile turistului Insd nu si pentru ea, capra
neagra fiind un animal cu deosebitd agilitate si un
echilibru desavarsit ce poate strabate cu rapiditate
si usurintd zonele foarte inalte, stancoase si
deosebit de abrupte chiar daca sunt acoperite de
zapada. Caprele negre traiesc In grupuri mici, in
timp ce masculii batrani prefera singuratatea.
Toamna 1insd, ele se strdng in grupuri mari,
ramanand toatd iarnd sub ocrotirea cite unui
exemplar mai batran, cunoscator al primejdiilor.

Specia de panda gigant (Fig. 11) traieste doar in
captivitate, majoritatea in China, si doar 27 de
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4. What is the cause of
endangered plants?

More than 19,000 species
of plants around the
globe are classified as
endangered. Thousands
of other species are on
the verge of extinction
each year before
biologists can identify
them.

The main causes of plant

species extinction are: habitat

destruction, commercial exploitation (plant
collection) and pollution. Of these causes, habitat
destruction and pollution are the biggest threats to
these  species. =~ Many
conservation measures are
needed to ensure that these
species do not become
extinct in the near future.

In order to be able to save
endangered plants, we
should not pick them,
because they wither and
can no longer grow. At the
same time, we should not
throw  away  garbage
irresponsibly, because they
can kill them. Another
solution would be to stop cutting
down forests, because that's where
most plants live and also grow.

5. Some endangered plants

The motley tulip (Fig. 12) grows in the area of
the Calimani Mountains, Cheile Turzii, in Mures
and Olt counties, but also in Banat. It is one of the
species protected by law, since the 1980s in
Romania. Its flower does not last more than 7
days, the motley tulip being one of the rare plants
here.

The baobab (Fig. 13) is found in equatorial
Africa and India, but also in large areas of
Madagascar. However, it is becoming more and

39

exemplare 1n restul lumii. Este
un animal carnivor, insa cu
toate acestea, alimentatia lui
este alcatuitd 1n proportie de
99% din bambus. Numarul lor
este in crestere, datoritd
programelor speciale adoptate
de China pentru protejarea
speciei. Chiar si asa, Uniunea
Internationala pentru
Conservarea Naturii este inca
sceptica cu  privire la
excluderea acestei specii din
lista de animale pe cale de
disparitie.

4. Care este cauza plantelor pe cale
de disparitie?

Peste 19.000 de specii de plante de pe Glob sunt
clasificate ca fiind pe cale
de disparitie. Alte cateva
mii de speciii ajung in
pragul disparitiei in fiecare
an Tnainte ca biologii sa le
poata identifica.

Principalele  cauze ale
disparitiei  speciilor de
plante sunt: distrugerea
habitatelor, exploatarea

comerciald (colectarea de
plante) si poluarea. Dintre
aceste cauze, distrugerea
habitatelor si  poluarea
reprezintd cele mai mari

amenintari pentru aceste specii.

Sunt necesare multe masuri de
conservare pentru a se asigura ca aceste specii nu
vor disparea 1n viitorul apropiat.

Pentru a putea salva plantele pe cale de disparitie
ar trebui sa nu le mai rupem, deoarece acestea se
ofilesc si nu pot sa se mai dezvolte. Totodata, daca
dorim sa salvdm aceste plante ar trebui sa nu mai
aruncam deseurile menajere pe jos, pentru ca
acestea le pot omori. Altd solutie ar fi sd nu mai
tdiem padurile, pentru ca acesta este locul in care
majoritatea plantelor traiesc.

5. Unele plante pe cale de disparitie



more threatened. The baobab does not have
leaves three quarters of a year, accumulating
water in the trunk. People are building their
homes on its base. The tree is also known for its
delicious fruits, which we can eat. Due to its
shape, it also got the name of "Upside-down tree".

Chilean pine (Fig. 14), this strange conifer that
belongs to the dense forests of Chile, is
considered to be ancient, a living fossil. Its leaves
are triangular and sharp, and the tree also
produces cones. It is seen as the national tree of
the state of Chile. Its branches are reminiscent of
monkey tails, being a tree often cultivated all over
the world.

This unique Sarracenia oreophila (Fig. 15) is on
the verge of extinction. It
is a plant from South
Carolina and Georgia, as
well as from the southern
regions of the United
States, but plant

populations are
threatened, which makes
them very likely to

become extinct if not
properly protected. There
are several types of such
plants, some brightly
colored, but all apply the same
methods of attracting and catching
insects.

The cork tree (Fig. 16) is
a type of oak, very
endangered due to the
production of cork for
wine bottles. It s
estimated that the forests
made up of these trees
will disappear in the next
ten years because of the
wine industry. These
trees are truly charming.

i

The dragon tree is more
than 2000 years old. It includes
over 40 different species, many of

Laleaua Pestrita (Fig. 12) creste in zona
Muntilor Calimani si a Cheilor Turzii, judetele
Mures si Olt si in Banat. Aceasta este una din
speciile ocrotite Tn Romania, inca din 1980.
Floarea acesteia nu tine mai mult de 7 zile,
Laleaua Pestritd numarandu-se printre plantele
rare din Romania.

Baobabul (Fig. 13) se gaseste in Africa
ecuatoriala si in India, dar si In regiuni intinse din
Madagascar. Totusi, acesta Incepe sa fie tot mai
amenintat. Baobabul nu are frunze trei sferturi din
an, acumuland apd in trunchi. Oamenii isi
construiesc case in baza sa. Copacul este
cunoscut si pentru fructele sale delicioase, pe care
le putem consuma. Datorita formei sale, a capatat
si denumirea de ,,Copacul cu susul in jos”.

Pinul chilian (Fig. 14),
acest conifer ciudat care
apartine padurilor dense
din Chile, este considerat a
fi antic, fiind o fosila vie.
Frunzele sale sunt
triunghiulare si ascutite,
copacul producind = si
conuri. Acesta este vazut
ca fiind copacul national al
statului  Chile. Crengile
sale aduc aminte de cozile
de maimuta, fiind un copac
cultivat des 1n toata lumea.

il |
¥

Sarracenia oreophila (Fig. 15), aceasta unica
planta se afla pe cale de disparitie. Este o planta
din Carolina de Sud si
Georgia, precum si din
regiunile  sudice ale
Statelor Unite ale
Americii, insd populatiile
de plante sunt amenintate,
lucru care le face foarte
posibile sd dispara, daca
nu sunt protejate cum se
cuvine. Existd mai multe
tipuri de astfel de plante,
unele colorate luminos,
dar toate aplicd aceleasi
metode de a atrage si de a
captura insecte.
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which are cultivated
worldwide. Some of them
are moderately small. The
dragon tree belongs to the
African continent, although
some species can be found
in other areas.

Hart’s-tongue fern (Fig.
17) is a species of fern with
large, shiny leaves, spear-
shaped, arranged in rosettes,
used in folk medicine. It
grows in the shade, preferring

beech forests, in high hilly areas,

as well as in the mountains. In the

plains it appears much less often. For therapeutic
purposes, the leaves harvested with petiole are
used, which contain enzymes, tannins and
vitamins. The astringent, diaphoretic and diuretic
qualities, long known in folk medicine, have been
confirmed by modern scientific research. Due to
its effects, the infusion of
Hart’s-tongue fern leaves is
recommended in diarrhea,
fever and low diuresis. In
traditional Romanian
medicine,  Hart’s-tongue
fern is still used internally
in lung diseases, against
cough.

6. Conclusions

The situations presented
are only the consequences
of pollution, wildfires in

Australia, Amazon, Greece,

excessive hunting and fishing,

expansion of living spaces, global warming and
non-compliance with harvest bans, the picking of
protected plants.

The methods that could improve the situation of
endangered plant and animal species are
extremely diverse, and already a part of the
population applies them.

- Avoiding plastic products and replace them with
biodegradable ones (wood, paper);

- Using diversified product recycling;

- Decreasing excessive consumption of food,

Arborele de pluta (Fig. 16)
este un tip de stejar, foarte
amenintat din cauza
productiei de plutd pentru
sticlele de vin. Se estimeaza
ca padurile alcatuite din
acesti arbori vor disparea in
urmatorii zece ani din cauza
industriei vinurilor. Acesti
copaci sunt cu adevdrat
fermecatori.

Dragonierul are o vechime
mai mare de 2000 de ani. Include
peste 40 de specii diferite, multe

dintre ele fiind cultivate in toatd lumea. Unele
dintre ele au dimensiuni moderat de mici.
Dragonierul apartine continentului african, desi
anumite specii se pot gasi si 1n alte zone.

Navalnicul (Fig. 17) este o specie de ferigd cu
frunze mari, lucitoare, in forma de lance, dispuse
in rozete, folositd in
medicind populard. Creste
la umbra, preferand
padurile de fag, zonele
colinare inalte, precum si
muntii. La campie apare
mult mai rar. In scop
terapeutic  se  folosesc
frunzele recoltate cu tot cu
petiol, care contin enzime,
tanin si vitamine. Calitatile
astringente, diaforetice si
diuretice, cunoscute de
mult timp de medicina
populara, au fost

confirmate de cercetarile

stiintifice  moderne. Datorita

efectelor sale, infuzia din frunze
de navalnic se recomanda in diaree, febrd si
diureza scdzutd. In medicina traditionala
romaneasca, navalnicul se mai foloseste intern in
bolile de plamani, impotriva tusei.

6. Concluzii

Situatiile prezentate sunt doar consecintele
poludrii , ale incendiilor de vegetatie din
Australia, Amazon , Grecia), ale vanatului si
pescuitului escesiv, ale extinderii spatiilor de
locuit, ale Incalzirii globale si ale nerespectarii
interdictiilor de culegere si rupere a plantelor
protejate.



beverages, cosmetics, etc;

- Sanitation of natural spaces, areas in which
creatures develop (beach, sea, river, riverbed,
forests);

- Imposing high fines on those who pollute, hunt,
fish outside the accepted periods;

- The education of children from an early age in
the spirit of environmental protection;

- Reducing water waste.

Metodele care ar putea Tmbunatati situatia
speciilor de plante si animale aflate in primejdie
sunt extrem de diverse si deja o parte din
populatie le aplica.

- Evitarea produselor de plastic si inlocuirea lor
cu cele biodegradabil(lemn, hartie);
- Reciclarea diversificata a produselor;

- Scaderea consumului exagerat de alimente,
bauturi, cosmetice etc;

- Igenizarea spatiilor naturale, arealele in care se
dezvolta vietatile (plja, mare, raul, albia raului,
paduri);

Coordinator: Elisabeta Niculescu
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Galileo Galilei -
“and yet, it moves...”

Some may know him as a physicist and
philosopher, others as a mathematician and
astronomer and others as an advocate of the

Copernican
theory of
Heliocentrism.
He was the first
man who
utilized the
telescope
consistently for
astronomical
observations,
discovered the
four satellites
of Jupiter, but
also the first
sunspots,

without skipping to write Fig. 1 The heliocentric model of the universe

down their movements. And
his name? Galileo Galilei.

Galileo was a fanatic
Heliocentric  model  that
Nicolaus  Copernicus  had
suggested in his work “De
revolutionibus orbium
coelestium”. In other words,
he believed (unlike
Ptolemaecus) that the Sun,
rather than Earth, is in the
center of the universe. In
particular, the presentation of
his theory is propounded in his

supporter of the

QGreece

faAAaioc:
kat ouwc yupilet...

KdaTtrolol iowg va tov yvwpifouv cav QUOIKO Kal
@INOGOPO, GANOI Gav JaBnuaTikd Kal acTPOVOUO
Kal GAAol cav uttooTnpikt Tng KoTrepvikeiag

Bewpiag yia 1O
NAIOKEVTPIKOS
MovTéAO TOU
oUPTTAVTOG.
‘Hrav o 1pwTtog
o] OTT0i0G
XpnoigoTtroinoe
OuaTNUATIKG TO
TNAECKOTTIO YO
AQOTPOVOMIKEG
TapaTnpnoeIg,
avakdAuye Toug
TEOOEPIG
dopugdbdpoug
Tou Aia aAAdG Kkal
TIG TTPWTEG
NAIOKEG  KNAIBEG,  XWwpig  va
TTApoAEiYel va kataypawel Kal Tig
Kivjo€ig Toug. To dvoua auTtou;
"aAiAaiog MaAIAEL.

O TaANAaiog ATaV QAVATIKOG UTTOOTNPIKTAG TOU

NAIOKEVTPIKOU HOVTEAOU TTOU €iXe TTPOTEIVEI O

DIALOGO
» ¥ Dk
GALILEO G,
s reicmiop aome o ANCED
i
GR.DVCA DITOSCANA.
AN

Douenei
A

CON LIGENZA DE' SYFERJOM.

KoTtrépvikog oT10 €pyo Tou «De
revolutionibus orbium
coelestium». Mg AGAAa AOyiq,
TioTeue (o€ avtiBeon pe TOV
MToAepaio) 611 0TO KEVTPO TOU
ouutravtog &¢ Bpioketal n I'n
oMd& o 'HAhiog. MdAioTta, n
TTapouaiacn TG NAIOKEVTPIKAG
Tou Bewpiag SIATUTTWVETAI OTO
¢pyo Tou “Dialogo sopra i due
massimi sistemi del mondo

tolemaico e copernicano” (TTou
METOQPAZeTal OTA  EAANVIKA WG
«Aldhoyog  TrEpi  Twv  peyioTwy
ouoTNUATWY TOU TITOAEMAIKOU Kal

book “Dialogo sopra i due
massimi  sistemi del mondo
tolemaico e copernicano”, which
was published in 1632. In English, it can be

Fig. 2. The Publication of “Dialogo
Soprai””




translated as “Dialogue concerning the two Chief
World systems”. Suffice it to say that the Catholic
Church did not let him “get away” with it. But,
let’s take the story from the beginning...

Galileo had always been
supporting Copernicus and his
perception of the universe’s
structure. However, it was
impossible  for such a
revolutionary idea not to
encounter any reactions from
the people. Nevertheless,
Galileo was extremely
stubborn.  He  humiliated

TOU KOTTEPVIKEIOU KOGHOUY»), TO OTToio £kOOONKE
10 1632. ®uoikd, n KaboAiky EkkAnacia dev Tov
dpnoe va «Ee@uyel»y Pe autd. AAG ag TTadpoupe
TNV I0TOPIa aTTé TNV APXN)...

@) raAiAaiog avékadev
uTTOOTNPICE TOV KOTTEPVIKO KOl
TIG AQVTIAAQWEIG TOU yia TR doun
TOU oUpTTavVToG. AgloonueiwTo
Oouwg ¢€ivar  om pia 1600
ETTAVACTATIKA VyIa Tnv €TTOXN
10éa ATav  adlvato va un
ouvavTtioel  avTidpacelg atrd
Tov Aad. Tlapdbha autd, o
loAIAdiog  Atav  «ayupioTo
Ke@PGAI». ["eAolotToloUaE OTTOIOV

. " " “ o dloQwvouoe WPE TIG OTTOYEIG TIG
Fig. 3. Galileo Galilei
everyone who dared to disazree  (ECEEISESIENN onoicc domupmawie. Troboxd, o

preach. Gradually, his opinion was

accepted with honour. In 1611 he went to the
Vatican and Pope Urban VIII

encouraged him to continue his

studies, without contrasting

him in any way. Now, while

having the permission of the

Pope, Galileo kept expressing
his perceptions freely, not
knowing what the future held
for him...

= : — : ‘ = *"
o ) ig. 4. Galileo Galilei and the Roman[iliis “€TTe0e” 0TO TPATTEQ OTIG 6
The first denunciation against Catholic Inquisition Maprtiou Tou 1616 Adyw Tng

him was brought onto the

table on 6th of March 1616 with the Index
Librorum Prohibitorum. More particularly, the
main indictment was the breach of this Index. He
was called to Rome under the Pope’s order. There,
the cardinal Bellarmine informed him that the
Church has run out of patience. But the story does
not end here. On 26th of February 1616, the
official decision of the Vatican was published,
which characterized Galileo’s theory as “foolish,
extreme and exceptionally heretical”. What did
they do about it? They forced him to abandon, as
well as stop teaching and discussing his deeply
held conceptions! Scared as he was, he promised
to abide. He was set free and in this way he
avoided further conflicts, the hazard of
censorship, as well as the banning of his precious
books.

Bewpieg Tou £yivav OTTODEKTEG ME
TInéS. To 1611 1Aye oTo Bartikavéd kal o Matrag
OupBavog H Tov evBdppuve va ouvexioel TIg
MeEAéTEGC  TOu,  dixwg  va
evavTiwBel Pe kavéva TPOTTO.
Twpa Tmma, €xoviag Kal Tnv
adeia Tou lMamma, o NaAiAaiog
OUVEXICE va ek@palel eEAeUBepa
TIC OTOYEIG TOu, XwpPig va
yvwpilel T Ba  akoAouBouoe
0Tn OUVEXEIQ...

H 1pwTn Katnyopia evavriov

afétnong Tou AlOTAYyPATOg
Tou KataAdyou Twv Atrayopeupévwy  (Index
Librorum Prohibitorum). KARénke otn Pwpun
katomyv  diatayig Tou [amma kol ekei  ©
KapdivaAiog MTtreAappiv Tov evnuépwaoe OTI N
uttodovh TNG EKkAnoiag cixe e€avtAnBei. ANAG N
loTopia dev TeAEIwvEl edw. ZTIG 26 PeRpouapiou
Tou 1616 ekd6ONKe n emmionun ammdépacn TOu
Batikavou, n otroia xapakTtApide Tn Bswpia TOU
FaAiAaiou wg «avonTn, uTTEPBOAIKN Kal GKPWG
alpeTIKA». T ékavav yia auTo; Tou eTéRalav va
eyKaTaAeiwel 1600 TNV GTTOWHA TOU, OCO Kal VA
otaupatioel va 1n dIddokel kal va TN oulntd!
doBiopévog,  uTTOOXEBNKE  va  UTTAKOUOEL.
AQEBNKe €AeUBEPOG Kal €TOI ATTEQUYE ETTITTAEOV
OUYKpPOUOEIG, ToV Kivduvo TnG Aoyokpioiag aAAd
Kal TNV atrayépeucn Twv TTOAUTIWY BIBAiwvY TOoU.

AkoAoUBNoe TEPAOTIOC YPAPEIOKPATIKOG AYWVAG
aAAG €ixe TN OTAPIEN TWV UTTOOTNPIKTWY TOU KAl
TWV TIVEUUATIKWY avBpwTTwy TnG €TTOXNAG £TOI




A huge bureaucratic fight followed, but he had the
support of his fans and of the spiritual people of
his time, so as to convince of the validity of the
Copernican dogma. The years passed, his friend
cardinal Bellarmine, who had encouraged him to
continue his studies, became the Pope and in 1632
the “Dialogue” was published. It is worth
mentioning that the publication of the book was
made with the confirmation of both the
Inquisition and the Holy See. Everything great
then...or perhaps not? Since the book was
published, everything ought to have been great.
Unfortunately, things did not go this way.

In spite of the fact that the “Dialogue concerning
the two Chief World systems” was published,
Galileo made a fatal mistake: he dared to ridicule
the Pope of Rome in his work. More specifically,
a character of his work, who expresses the Pope’s
point of view, is presented as a funny man, who
mixes up his words and is a little bit clumsy. On
the other hand, Copernicus in “De revolutionibus
orbium coelestium”, highlighted that he was not
referring to an absolute description of the
universe, but, instead, the Heliocentric model was
just simpler and easier to use as far as calculations
were concerned. He actually dedicated his work
to the Pope Paul III. Galileo did not do a similar
thing. Once again, he visited Rome in order to be
judged. They threatened him with tortures and he
“confessed” that the “Dialogue” was undoubtedly
a clear “advocate” of the Heliocentric system.
Sometime later, on 22nd of June 1633, Galileo
was officially declared as heretic, according to the
court’s verdict. The Inquisition sentenced him to
public prison, but, due to his age, he was allowed
to be confined to his home. Apparently, his book
was banned. It is surprising that it was not until
1992 that his reputation was finally restored by
the Pope John Paul II, that is, almost three and a
half centuries after his punishment. Galileo might
have been sentenced, but on his leaving the
Inquisition he left everyone speechless with his
phrase “And yet it moves...”

WoTE va TrEioel yia TNV eykupdtnNTa  TOU
Kotrepvikelou déyuartog. Ta xpovia Tépacav, o
@iAog Tou KapdivaAiog MTTreAappiv, 0 OTTOiI0G TOV
gixe evBappuvel va ouvexioel TIG UEAETEG, EyIve
Marrag kai 10 1632 ekd6ONKe 0 «AidAoyogx. Agicel
va onueiwBei o1l n ékdoan Tou BIBAiou €yive Pe
TNV ad¢ia 1do0o NG Ayiag Edpag 600 kai TnG lepdg
E¢étaonc. OAa kaAd Aoimmov...i pATWG 06X,
Egpdboov ekdoBnke 10 BIBAIO, Ba £TTpeTTe va TTAvE
OAa KOAd. AuoTuxwg Opwg, Ta TTPAyuata Oev
gyivav €T101.

Mapd 10 yeyovog o1 €kdOONKe 0 «AidiAoyog Trepi
TWV PEYIOTWY OUCTNUATWY TOU TITOAEUQIKOU Kal
TOU KOTTEPVIKEIOU KOOHOUY, 0 aAIAaiog £kave Eva
Moipdio AdBog: TOAUNOE va yeAOIOTTOINOElI TOV
Matma 1ng PwPng oTo £pyo TOU. ZUYKEKPIPEVA,
£vag XOpakTAPAG Tou £pyou O OTToIOG €ival Kal
auTtég TTou ek@Padlel TIC aTtrowelg Tou [laTra,
TTAPOUCIAZETAIl VO PTTEPDEUEI CUVEXWGS T AdyIA
TOU Kal va gival Aiyo ammpdoekTog. AvTIBETWG, O
Kotrépvikog oT10 “De revolutionibus orbium
coelestium” Tévioe OTI dev €TTPOKEITO yIA Mid
atmroAUTn TTEPIYPAQN] TOU CUPTTAVTOG OAAG TO
NAIOKEVTPIKG MOVTEAO ATav TTIO ATTAO Kal TTIO
euxpnoTo o€ emiTedo uttoAoyiopwy. MAAioTa o
KoTrépvikog a@Iiépwoe TO €pyo TOU AUTO OTOV
Mama MavAo I’ O ToAiAaiog, dev ékave KATI
TTapépolo. MNiye yia akéun pia opd otn Pwun
€101 woTe va dikaotei. Tov atreiAnoav e
Bacaviotrpia kal ekeivog “opoAdynoe” 6Tl O
«Aldhoyog» gival  avap@iBoAa  pia  EekdBapn
uTTOOTHPIEN TOU NAIOKEVTPIKOU GUCTAMATOG. Aiyo
KaIpO PETA, OTIG 22 louviou Tou 1633, o NaAIAdiog
ATaV KAl ETMIOANWG AIPETIKOG, CUPNQWVA HPE TNV
atrégacon Tou dikaoTtnpiou. H lepd E&étaon tov
katadikaoe o€ dnudoia QUAGKIGN aAAd AGyw TNG
TIpOXwenMévNg NAIKiag Tou, TOu ETTETPEWAV va
QUKNOEl TNV TIOIVA) JE KAT OiKov TTEPIOPICHO.
EmakdAouBa atrayopelTnke n KukAo@opia Tou
BiBAiou ToU. EvTuTTWwOIaKO €ival TO yeyovog 0TI n
MvAun Tou MaAlAaiou atrokataocTddnke POAIG TO
1992 atd Tov Mata lwdvvn Maulo B’, dnAadn
TPEICAMIOI  QiveG META TNV ekdikaon TnNg
U600 G TOU Kal TNG KATadikng Twv atmoYewv
Tou. [laviwg, pmopei o  TaMAaiog  va
KATadIKAOTNKE AAAG ATTOXWPWVTAS aTTO ThV lepd
E&étaon amootépwoe Toug TTAVTEG PE TN YPAOoN
«Kai dpwg yupilel...»

Coordinator: Gerassi Dimitra
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1. Introduction

Brasov’ Science Museum is the place where the
theoretical description of scientific theories come
to life through interactive exhibits. Inspired by the
great science centers of Europe, the unique
exhibits provide answers to even the most
unexpected questions:

o Why do magnets attract each other?

. Can a body levitate?

. How many kilograms do humans weight
on the other planets from the Solar System?

. How were movies and cartoons created
in the past?

J What visual shapes does the sound have?
In this article, we will describe a few interactive
modules that you will find in the museum's
collection. We will analyze what their impact is
on the wvisitors. Also, you will discover the
answer to the question: Do the used methods
succeed in promoting science and technology
among young people?

2. About the Brasov Science Museum

Being a new concept, the Interactive Science
Museum from Brasov contains a series of
interactive exhibits, which practically exemplify
the physics, astronomy, biology and mathematics
theories. Within the museum there are new
experiments that are less common in other
science centers form Europe, such as:

J Magnetic levitron, which exemplifies
magnetic levitation and the operation system of
MaglLev trains,

o The Solar System platform, on which
visitors can weight themselves to find out how
many kilograms they would have on each planet,
° The tornado simulator, with which
visitors discover exactly how a tornado is
formed.

In the following, we will briefly present some
exhibits and the areas in which we find the
exemplified phenomena in our daily lives.

Materials Engineering, PhD student
ioana.borsan@unitbv.ro

Muzeul de Siinte Brasov

Creativitate si Inovatie

1. Introducere

Muzeul de Stiinte Brasov este locul in care
descrierea teoreticd a teoriilor stiintifice prind
viatd prin exponatele interactive. Fiind inspirat
din marile centre de stiintd din Europa,
exponatele unice confera rdspunsuri pana si celor
mai neasteptate Intrebari:

. De ce se atrag magnetii?

. Un corp poate sa leviteze?

. Ce greutate au oamenii pe celelalte
planete din Sistemul Solar?

o Cum se faceau pe vremuri filmele?
o Ce forme vizuale are sunetul?

In acest articol, vom descrie unele din modulele
interactive existente in colectia muzeului. Vom
analiza care este impactul acestora asupra
vizitatorilor. De asemenea, vom raspunde la
intrebarea: prin metodele folosite se reuseste sa se
promoveze stiinta i tehnologia in randul
tinerilor?

2. Despre Muzeul de Stiinte Brasov

Fiind un concept nou, Muzeul interactiv de
Stiinte de la Brasov contine o serie de exponate
interactive, care exemplifica practic teoriile din
fizica, astronomie, biologie si matematica. In
cadrul muzeului existd noi experimente care se
intalnesc mai rar Tn muzeele de tehnica si stiinta
din Europa, cum sunt sunt:

o Levitronul magnetic, care exemplifica
levitatia magnetica si principiul de functionare al
trenurilor MagLev,

. Platforma Sistemului Solar, pe care
vizitatorii se pot cantari pentru a afla cate
kilograme ar avea pe fiecare planeta,

. Simulatorul de tornade, cu care vizitatorii
descopera principiul de formare a acestor
fenomene meteorologice.

In continuare, vom prezenta succint, cateva
exponate si domeniile in care regdsim aceste
fenomene 1n viata noastrd de zi cu zi.




The Levitron

The Levitron is the electromagnetic levitation
platform (Fig. 1), which describes the operation
principle of MagLev trains.

Levitronul

Levitronul este platforma electromagnetica de
levitatie (Fig. 1), care descrie principiul de
functionare al trenurilor MagLev.

(;.iw-ww-

Stiinte

ig. 1. The magnetic levitron

MaglLev is known as the transportation system
developed by the Japanese at the end of the last
century, but history presents this technology
differently. The magnetic levitation system was
first created by Hermann Kemper [1] in Germany.
His research began in 1922 and was completed
with the obtained patent in 1934.

Transrapid was the first magnetic levitation train
to carry passengers at a conference in Hamburg in
1979. In Germany, the MagLev train was put into
operation in 1984, wunlike Japan, which
inaugurated the magnetic levitation transport only
in 2003 [1].

MagLev este cunoscut ca fiind sistemul de
transport dezvoltat de japonezi, la finalul
secolului trecut, 1nsd istoria ne prezinta altfel
tehnologia aceasta. Sistemul de levitatie
magnetica a fost pentru prima data creat de catre
Hermann Kemper [1]. Cercetarea lui a inceput in
anul 1922 si a fost finalizatd odata cu obtinerea
brevetului in anul 1934.

Transrapid a fost primul tren cu levitatie
magnetica, care a transportat calatori, cu ocazia
unei conferinte ce a avut loc in Hamburg, in anul
1979. In Germania, trenul MagLev a fost dat In
folosinta in 1984, spre deosebire de Japonia, care
a inaugurat abia in 2003 transportul prin levitatie
magnetica [1].
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3D printers

The 3D printers in the museum (Fig. 2) exemplify
how different kind of objects can be obtained by
precise material deposition.

Additive manufacturing technology is extremely
versatile, being present in various fields, such as
automotive, medicine, aerospace, biology,
research, interior decoration, gastronomy, fashion
and more. 3D printing was invented in Japan in
1980.

Until 2005, the 3D printers were protected by the
patent, so the technology could not be replicated
in other areas. With the expiration of the patent,
technological developers have extended the
application of additive manufacturing in the fields
of interest, depending on the segment in which
these promoters of science, carried out their
professional activity [2].

The life of bees

Today's technology plays an extremely important
role in our daily lives. It significantly improves
our lives, helping us to become more productive.
However, an extremely high percentage of newly
created technologies have their roots in nature
and in the scientific theories developed in
Antiquity. We look at helicopters and drones as
they developed by monitoring dragonfly activity.
Moreover, airplanes have on the inside
honeycomb (Fig.3)

structures, which, although they are extremely
light, they can support great weights and are
quite difficult to destroy. The honeycomb
structures were developed in thousands of years
by

bees, in order to occupy all the space provided,
while storing significant quantities of honey.
Thus, the bees managed to support 3 kg of honey
in a wax honeycomb that weighs only 200

Fig. 3. Industrial honeycomb for aircraft

Imprimantele 3D

Imprimantele 3D din cadrul muzeului (Fig. 2)
exemplificd modul de obtine de obiecte prin
depuneri precise de material.

Tehnologia de fabricatie aditiva este extrem de
versatila, fiind intalnita in varii domenii, precum:
automobile, medicind, constructii aerospatiale,
biologie, cercetare, decoratiuni interioare,
gastronomie, moda si multe altele. Imprimarea
3D a fost inventatd in Japonia, in anul 1980.

Pénad 1n anul 2005 a fost protejatd de brevet, astfel
ca tehnologia nu a putut fi replicatd in mai multe
domenii. Odatd cu expirarea brevetului,
dezvoltatorii tehnologici au extins aplicarea
principiului de fabricare aditivd in domeniile de
interes, in functie de segmentul in care acesti
promotori ai stiintei, isi desfasurau activitatea
profesionala [2].

Viata albinelor

Tehnologia de astdzi joacd un rol extrem de
important In viata noastrd de zi cu zi. Ne
imbunatateste semnificativ viata, ajutdndu-ne sa
devenim mai productivi. Cu toate acestea, un
procent extrem de mare din tehnologiile create
recent, au radacini in naturd si in teoriile stiintifice
dezvoltate n Antichitate. Privim elicopterele si
dronele cum s-au dezvoltat monitorizand
activitatea libelulelor. De asemenea, avioanele
sunt compuse din structuri de tip fagure (Fig. 3),
structuri care cu toate cd sunt extrem de usoare,
pot sustine greutati semnificative, fiind totodata
destul de greu de distrus. Structura fagure a fost
dezvoltata in mii de ani, de catre albine, astfel
incat sd ocupe tot spatiul pus la dispozitie,
depozitand in acelasi timp cantitati semnificative
de miere. Astfel, albinele au reusit ca intr-un
fagure de ceard care cantareste doar 200 gr, sa
depoziteze aproximativ 3 kg de miere (Fig. 4).

. )
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Fig. 4. Children discovering the life of bees




The Sextant

From Antiquity, starting with Pythagoras and
Archimedes, people have made many innovations
in the fields of construction, installations,
machines. The interactive exhibits contain a small
part of the principles used in the fields listed
above, which were created by scientists, over
2500 years before o.e. You will discover the
connection with nowadays technologies.

In the museum you will find the first marine
"GPS", the sextant (Fig. 5) which gives an
overview of what celestial navigation means and
how sailors, since the 1700s, have been able to
navigate on the sea by simply measuring the
distance between the horizon and the sun, the
north star or other constellations.

Sextantul

Din Antichitate, incepand cu Pitagora si
Arhimede, oamenii au realizat numeroase inovatii
in  domeniile  constructiilor,  instalatiilor,
maginilor. In modulele interactive expuse se
regaseste o mica parte din principiile utilizate in
domenile eumerate anterior, care au fost create de
catre oamenii de stiintd incepand cu peste 2500 de
ani Tnaintea e.n. Veti descoperii legitura cu cu
tehnologiile actuale.

In muzeu se regaseste primul ,,GPS” marin,
sextantul (Fig. 5) care realizeaza o imagine de
ansamblu a ceea ce Tnseamna navigatia celesta si
cum reuseau marinarii, ncd din anii 1700, sa se
orienteze pe mare, prin simpla masurare a
distantei dintre orizont si soare, steaua nordului
sau alte constelatii.

Fig. 5. The sextant

3. The role and impact of the Museum on
the community

Albert Einstein said, "You have to learn the rules
of the game and then you have to play better than
everyone else." In the current context, the game
can be seen as technological development and its
rules are in fact the roots of physics, mathematics
and everything that involves the development of
an invention. Subsequently, once the foundation
is stable, the useful invention will certainly be a
success, being applied as needed.

Brasov’ Science Museum contains and presents
information through interactive exhibits, that are
meant to stimulate creativity and imagination
among young people, in order to discover their
passion in childhood, in order to follow it later on

3. Rolul si
comunitatii

impactul Muzeului asupra

Albert Einstein spunea ,, Trebuie sa inveti regulile
jocului si apoi trebuie sa joci mai bine ca toatd
lumea.” In contextul actual, jocul poate fi privit ca
dezvoltarea tehnologicad iar regulile lui sunt de
fapt radéciniile fizicii, matematicii si tot ceea ce
implicd dezvoltarea unei inventii. Ulterior, dupa
ce fundatia este stabild, inventia utila va fi cu
sigurantd un succes, fiind aplicatd dupa necesitati.

Muzeul de Stiinte cuprinde si prezintd informatii
prin exponatele interactive, astfel incat si fie
stimulatd creativitatea si imaginatia in randul
tinerilor, cu scopul de a isi descoperi pasiunea de
mici, pe care sd o urmeze in viatd. Se spune ca
pasiunile unei persoane sunt descoperite de cétre




in their life. It is said that a person's passions are
discovered by a person between the ages 7 to 13,
depending on the experiences to which he is
exposed.

Every month, more than 200 children are visiting
us, accompanied either by their parents or by their
teachers. They all have a unique experience,
through which they manage to discover the
beauty of science. The happiest moment is when
we hear the children's reactions: “How interesting
it is to look at the microscope! From now on, I
want to become a doctor or a biologist. " Another
child, while cuddling the robot, said: “Mom, I
don't want a pet at home anymore, I want a robot.
I want to learn more about technology ”(Fig. 6).
Children are not the only ones being surprised by
the phenomena discovered. Visitors of all

ages exclaim, "Wow, I didn't think that's how the
centrifugal force works!", "How is our

weight so different from one planet to another?
Why is this happenng? ”, “I’ve heard about

the 3D printer, but I thought it was something for
the future, I wouldn’t have thought that this
technology is used in so many fields already.”

aceasta de la varsta de 7 la 13, in functie de
experientele la care este expus.

Lunar, peste 200 de copii trec pragul, insotiti fie
de catre parinti, fie de catre profesori. Cu totii au
parte de o experientd unica, prin care reusesc sa
descopere  frumusetea stiintei. Cel mai
imbucurdtor lucru este cand auzim reactiile
copiilor: ,,Ce interesant este sd te uiti la
microscop' De acum, vreau sa ma fac doctor sau
biolog.”. Alt copil, in timp ce mangaie robotul din
dotare, spune: ,,Mami, nu mai vreau un animal de
companie acasa, vreau un robotel. Vreau sa Invat
mai mult despre tehnologie” (Fig. 6).

Copiii nu sunt singuri surprinsi de fenomenele
descoperite. Vizitatorii de toate varstele exclama:
»Wow, nu am crezut ca exact asa functioneaza
forta centrifuga!”, ,, Cum? Atat de mult difera
greutatea noastra de pe o planeta pe alta? De ce?”,
»Am auzit de imprimanta 3D, dar am crezut cd e
ceva ce se va realiza in viitorul Indepartat, nu as fi
crezut ca se foloseste aceasta tehnologie in atat de
multe domenii.”

Fig. 6. Enthusiastic visitors of
Brasov Science Museum




4. Conclusions

Interactive, non-formal education is essential
for the development of critical, healthy and
empathetic thinking.

By visiting the museum, you will discover
and interact with scientific phenomena and
technologies from the past, present and
future, thorugh most diverse and fun
experiences so

that you can identify, understand the origins
of science and how you could use existing
principles to innovate in the desired fields.
In addition to all the creativity and
imagination that are stimulated, the time
spent with us is

extremely fun and helps to disconnect from
everyday life and open new horizons of
understanding.

4. Concluzii

Educatia interactivd, nonformald este
esentiald in vederea dezvoltarii gandirii
critice, sdnatoase si empatice.

Prin vizitarea muzeului, reusim sa cream
experiente interactive diverse si distractive,
prin care se descopera fenomenele stiintifice
si tehnologiile din trecut, prezent si viitor,
astfel incat vizitatorii sa se identifice, si
inteleaga provenienta stiintei si cum ar putea
folosii principiile deja existente pentru
inovarea domeniilor dorite.

Pe langd toatd creativitatea si imaginatia
care sunt stimulate, timpul petrecut la noi
este extrem de distractiv si ajutd la
deconectarea de la cotidian si deschiderea
noilor orizonturi de intelegere.

Coordinator: Elena Helerea
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[2] https://www.ben3d.com/the-history-of-3d-printing-when-was-3d-printing-invented/
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Fig.1, Fig.2, Fig.4, Fig.5, Fig.6 - the images are part of the archive of the Brasov Science
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Fig. 3. https://rumaniamilitary.wordpress.com/tag/fabrica-de-avioane-craiova/
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