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Dear readers,

As the new issue reaches your hands, the
time has come to evaluate our work. Dozens
of articles found, for another time, their way
to the hands of the editorial board with their
authors waiting anxiously for publishing, the
reward for their work. A work for which all
(students and teachers) should be congratu-
lated.

Here I must say, as a young member of
the journal’s “company”, that I am always
glad to learn that young people, especially
students, are working so hard and with such
devotion on fields that school is usually
“turning us against”. +ia
By their articles, so
many children show
us how interesting,
even lovable, sci-
ences can be.

And so we come
to the major matter
of our days: the edu-
cational system. I
have started to fear
that the distance be-
tween students and
school is
longer and
quently, we see students and teachers as well,
turning away from the fundamental idea of
education. I think we can now speak openly
for an “educational crisis”.

A basic indication of this crisis is the fear or
hate that appears in many students for the
subjects of Mathematics, Physics, Chemistry
and Biology. Children, of course, were always

' getting
longer.
More and more fre- TWV

AyannToi avayvaoTeg,

KaBwg To véo TEUXOG PTAVEI OTA XEPIA OAC,
Exel €pBel kAl N WPA yid TNV AMoTiUnon TNG
OOUAEIGC Mac. Aekadeg apBpakal naAl oTd
XEPIO TNG OUVTAKTIKAG EMITPONNG HE TOUG
OUYYPAQEIC TOUC VA MEPIPMEVOUV EVAYWVIWG TNV
¢kdoon, TNV eniBpaBeuon TnNG OOUAEIGC TOuG.

Mia OouAeid vyia Tnv onoia OAol ol
OUMMETEXOVTEC, HaBNTEC kal  KaBnynTeg,
a&ifouv ouyxapntnpia.

EOw népa npénel va nw, oav vEo PEAOG TNG
“napéac” Tou nepiodikou, OTI Xaipopal navra
va MaBaivw OTI veol avBpwnol, kal €dIKa
puadnTtéc, epyalovrar pe TOON ayann Kai
apooiwon yla
Bépata  nou  TO
OXOAEI0 pag kavel
‘guxVva va
avTINETWNI(OUHE
exbpika. Me Ta
. apBpa Toug, dekadeG
| naidid  anodeikvuouv
| EunpakTa nooo
evOIaPEPOUTEC  €ival
Ol  EMICTAMEG  Kal
no6oo noAU pnopei va
TIG ayannaoel KAveig.
Ki €TO1 epxOpaoTe

oTo Meilov {NTnua
NUEPWV:  TO
EKNAIDEUTIKO oUOTNMA. ‘Exw apxioel nAsov
va @oBapai 0TI n anoéoTacn PETA&u pabnTwv
Kal oxoAgiou ouvexw¢ peyalwvel. ‘'OAo kal
ouxvoTepa, BAENEIC TOUG WABNTEC aAAd Kal
TOUG KaBnynTEC va anopakpuvovTal anod Tn
Baoikn 10€a TnG eknaidsuonc. Nopilw nwg
pnopoUle va WIAROOUME avoixTd mia yia pia
“eknaIdeUTIKN Kpion”.
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stiffing their upper lip when coming to these
lessons. However, I believe this reservedness
of theirs was springing from their ignorance of
the real nature of these lessons or from their
indifference for these specific sciences; both
opinions are absolutely accepted. Despite all
these, the last years I have been sensing a
particular hatred between students and les-
sons, a hatred leading to another bigger one,
between humans and sciences.

Another characteristic sign is the relation
between students and their projects. In S. Ko-
rea, for example, the opinion that everything
is buyable (that has been nourished quite
well) and the children’s ignorance of their les-
sons leads many of them to turn Internet up-
side down as searching for a ready project to
buy. In Greece, where for the first time the
lesson “Research Project” was added on the
school programs, I sensed for the first time
such a strong need of “fleeing” among the
students. I haven't seen that great disdain for
team work. And still, we all can tell collabora-
tion is the basis for scientific progress.

Sep 22
!E! === [B€Baia, navra avrmigeTwndav auta Ta

= Baoikn EV5€I§I‘] CIUTI’]C; TNC Kpiong €ivai
. ¥4 0 @oBog ) To picog nou epgaviceral

e OUXVA O€ MOAMOUG HabnTég yia Td

pgadnuara Mabnuati- kwv, OUoIKNC,
Xnueiag kai Biohoyiac. Ta naidig,

gabnuarta Mde dIa kKAnoia
EMIPUAAKTIKOTNTA. Q0TO00, vow(oo
58 NWG N EI‘II(pU)\CIKTIKOTI’]TCI auTn
oQeINOTAV OTNV Ayvold Toug yia Tnv
aAnBivil euon auTwv TWV PabnuaTwv
N oTnv andabesid@ Toug vyia TIG
OUYKEKPIJEVEC EMIOTNHEC, NpAyHATa
nou eivar anoAUTwG OekTd. Mapodia
auTd, Ta TeAeuTaia Xpovia OJIaKpivw
101aiTepn €xOpa PETAEU Twv paBNTWV
KAl TV pabnudatwv auTwv, npayud
nou odnyei €PPECWC Kal O €xOpa

METAEU TWV avlpwnwv Kar Twv
ENIOTNHWV.
Mna péva Ta npayhata €ivar anAa: n

eknaideuon €xel  anonpooavaTtohioTei!  Ta
oXOA€ia €pyovTal avTIJETwNA PE HabnTeg nou
£xouv ouvnBioel oTo glamour kal oTnv anadeia
MoU TOUG NPooQEPEl n onuepiviy (wn (kai
OUYKEKPIYEVA TA PECA HAdIKNG EVNHEPWONC).
O1 KabnynTeC €pyovTal avTIJETwNOI PE naidid
nou katavooUv kaAUTEpa anod auToug Ta VeEa
enitelygata  TNG  €moTAUnNG  (6nwg ol
UnoAoyIoTEG Kal Ta Bivteonaixvidia) Xwpig va
Ta evOIQQEPEl N EMICTAKN MOU TA YEVVNOE.
Tautoxpova, n €knaideuTikn MNONITIKN Of
QpovTilEl Yyl TOV  EKOUYXPOVIOUO  Twv

“HionTwV” Habnuatwy, npayuya noAu anAd av

MMOUV OTO NpOypaupa OIdaoKaNiaG ol VEEC
TEXVOAOYIEC Kal Ta epyacTnpia. Kai, Quaika,
(kAT nou AEPe OAol) dev epappoleTal kapia
TEXVIKI  napakivnong Twv — Haéntwv  va
douAéwouv n onoia va Taipialel e To Nveuua
TNG ENOXNG.

EueAmioT® nwG OAo  Kal  MEPIOOOTEPOI
padnTec kal kabnynTec Ba “napouv pupwdIa” To
neplodikd  (kai  onolo  AAo  avTioTolxo



History of
Science and Technology

Technology for
Green Energy

European Pupils Magazine

In my opinion things are simple: education
has been put of her own scent! Schools are
facing students used to the glamour =&
and the laxness the life in modern soci- &
ety (and specifically, the media) is of-
fering them. The professors are coming
face to face with children that under-
stand better than them the new scien-
tific achievements (like computers or
videogames) without caring about the
science that created them. On the
same time, the educative policy is not
taking any care to modernize the
“hated” subjects, a thing very simple if
new technology and laboratories make
a dynamic enter in the school program.
And of course, (something we have all | =
said repeatedly) no encouragement is|
given to the students to work, which is
perfectly suitable with our era. I hope
(and wish) that more and more stu-
dents and teachers will get the scent of this
journal (or any other similar project) and will
start to work with love with all these “awful
things”. The time that only a few can discover
their own way to enjoy science (or anything
else) at school must come to an end. And
with this hope, I am waiting until the next is-
sue!

Editoriale

La crisi del sistema scolastico

Cari lettori,

mentre il nuovo numero della Rivista vi
giunge nelle mani, € giunto il momento di va-
lutare il nostro lavoro. Ancora una volta dozzi-
ne di articoli sono giunte alla redazione nella
trepida attesa di una loro pubblicazione da
parte dei loro autori. Un gran lavoro per il
quale tutti (studenti e insegnanti) meritano il
nostro plauso.

Quale nuovo membro della “compagnia”

npoypauua unc'lpxsl) Kal  va apxioouv va

aoxo)\ouwm hE ayann pe O0Aa auta Ta “anaioia

npayuarta”. Eival kaipog va nawyel n diackedaon
Twv enmiotnuwv (1 omdAnoTe dAMou) aTo
oxoAgio va eival npovopio Aiywv. Kar pe tnv
€ANIda auTn NEPIPEVM WC TO ENOUEVO TEUXOC!

Editorial

Criza sistemului educational

Dragi cititori,

Intrucat aceastd nouad aparitie a ajuns in
mainile dumneavoastra, a sosit timpul sa ne
evaluam activitatea. Zeci de articole si-au
croit, inca o datd, calea inspre comitetul
editorial, in timp ce autorii asteptau cu emotie
si nerabdare acceptul de publicare, rasplata
efortului depus. Activitate pentru care toti
(studenti si profesori) ar trebui sa fie felicitati.

In acest punct trebuie s3 afirm, in calitate
de tandr membru al ,echipei” publicatiei
periodice, ca intotdeauna ma bucur ca tinerii,
in special studentii, lucreaza atat de intens si
dedicat asupra unor domenii de activitate pe
care scoala de obicei le “repudiaza”. Prin
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della Rivista debbo dire che sono lieto di
constatare che alcuni giovani, specialmen-
te studenti, sono disposti a lavorare con
impegno e dedizione in campi che la scuo-
la, talvolta, contribuisce a renderceli ostici.
Con i loro articoli, tanti ragazzi ci dimostra-
no quanto interessanti e persino affasci-
nanti possano essere le scienze.

7 1

Giungiamo, cosi, al nocciolo della questio-
ne dei nostri giorni: il sistema scolastico.

Sono giunto a ritenere, con timore, che la
distanza che separa il sistema e gli studenti
si faccia sempre piu ampia e, sempre piu fre-
quentemente, osserviamo studenti ed inse-
gnanti allontanarsi dai principi fondamentali
dell’istruzione. Penso che possiamo parlare
apertamente di “crisi dellistruzione”.

La prima indicazione di questa crisi € la
paura e persino l'odio che molti studenti di-
mostrano per discipline quali matematica,
fisica, chimica e biologia. Gli studenti, natu-
ralmente, affrontano prevenuti queste mate-
rie. Ritengo, tuttavia, che le loro riserve
mentali derivassero principalmente dalla loro
poca conoscenza della vera natura di queste
lezioni o dalla loro indifferenza verso queste

articolele elaborate, numerosi tineri ne arata
aspectul interesant, chiar placut, al stiintelor.

Si astfel am ajuns la chestiunea de
importanta majora a zilelor noastre: sistemul
educational. Teama s-a instalat ca distanta
intre studenti si scoald continud sa creasca.
Tot mai frecvent, vedem atat studenti cat si
profesori care se Iindepdrteaza de ideea
fundamentala a educatiei. Cred ca suntem
acum in masura sa vorbim deschis despre o
,Criza a educatiei”.

Un indicator fundamental al acestei crize
este teama sau repulsia pe care numerosi
studenti o nutresc pentru subiecte ca
Matematica, Fizica, Chimie si Biologie. Copiii,
bineinteles, se crispau intotdeauna la
confruntarea cu aceste lectii. Cu toate acestea,
cred ca atitudinea lor rezervata izvora din
ignoranta lor cu privire la natura reala a
acestor lectii sau din indiferenta fata de aceste
stiinte anume; ambele opinii sunt intrutotul
acceptate. Cu toate acestea, in decursul
ultimilor ani, am inceput sa percep o ura
anume intre studenti si lectii, o urd care
converge inspre o alta si mai intensa, aceea
dintre fiintele umane si stiinta.

Un alt semn caracteristic este relatia dintre
studenti si proiectele acestora. In Coreea de
Sud, de exemplu, opinia ca totul se poate
cumpara (care a fost nutrita frecvent) si
ignoranta copiilor cu privire la lectii i
determind sd rascoleascd Internetul pentru a
descoperi un proiect de achizitionat. In Grecia,
atunci cand lectia “Proiect de Cercetare” a fost
addugata programelor scolare, am simtit
pentru prima datd o atat de acutd nevoie de
“fugd” printre studenti. Nu mai simtisem un
asemenea dispret pentru munca in echipa. Cu
toate acestea, putem toti afirma ca o buna
colaborare este baza progresului stiintific.

In opinia mea, situatia este simpla:
educatia a fost privata de propriul ei parfum!
colile se confruntd cu studenti obisnuiti cu
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scienze; entrambe le opinioni sono comune-
mente condivise. Nonostante cio, in questi
ultimi anni avverto un crescente disinteresse
tra gli studenti e le lezioni, un disinteresse
che porta verso un odio tra gli esseri umani e
le scienze.

Un altro segno caratteristico € la rela-
zione tra gli studenti e le loro
ricerche Nella Corea del Sud, . =
per esempio, la convinzione . ¢
che tutto sia acquistabile (e*
cio e stato ben inculcato) e
I'ignoranza che regna in certi ||
studenti, fa si che essi sma-|
nettino alacremente in Inter-
net per trovare una ricerca
pronta de acquistare. In Gre-
cia, dove per la prima volta &
stata introdotta la disciplina
“Ricerca e Progetto” nel curri-
colo scolastico, ho avvertito
per la prima volta un deside-
rio di fuga tra gli studenti; ho
notato una certa avversione
per il lavoro di gruppo. E, tut-
tavia, la collaborazione € la
base del progresso scientifico.

E mia opinione che la scuola abbia a
che fare con alunni abituati al lassismo e al
“glamour” loro inculcato dai media e dalla
societa moderna. Gli insegnanti devono
fronteggiare studenti che maneggiano me-
glio di loro le nuove tecnologie (computer
e videogame) senza curarsi della scienza
che le ha create. Allo stesso tempo la poli-
tica scolastica non cerca di modernizzare le
discipline “odiate”, cosa abbastanza sem-
plice se le nuove tecnologie e i laboratori
entrassero a pieno titolo nelle scuole. E,
naturalmente, non si incoraggiano gli stu-
denti ad affrontare una lavoro piu duro, il
che rispecchia perfettamente il nostro
mondo.

stralucirea si facilitatea Vvietii pe care

societatea modernd (si, mai precis, mass-
media) le-o ofera. Profesorii sunt confruntati
cu copii care inteleg mai bine noile realizari
stiintifice (cum ar fi computerele sau jocurile
video) fara sa le pese de stiinta care le-a
creat. In acelasi timp, politica educationala

este de a nu lua nicio masurd pentru a
moderniza subiectele “detestate”, ceea ce ar fi
foarte simplu daca noua tehnologie si
laboratoarele ar fi dinamic introduse in
programa scolard. Si bineinteles (o afirmatie
repetata frecvent) studentii nu sunt deloc
incurajati sa lucreze, ceea ce ar fi perfect
adptat epocii noastre.

Sper (si doresc) ca un numar crescator de
studenti si profesori sa fie invaluiti de parfumul
acestei publicatii periodice (sau a oricaror alte
proiecte similare) si sa demareze lucrul cu
pasiune asupra tuturor acestor “lucruri
teribile”. Timpul in care numai unii isi pot
descoperi calea pentru a se bucura de stiinta
sau orice altceva) la scoala trebuie sa se
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Spero (e mi auguro) che un sempre
maggiore numero di studenti e di inse-
gnanti sappiano apprezzare il sapore di
questa rivista (e di progetti similari) per
iniziare a lavorare con amore su questi
argomenti. Il tempo delle scienze per po-
chi eletti deve giungere al termine, e con
questa speranza attenderd con ansia il
prossimo numero della “nostra” Rivista.

Transilvania University Brasov, Romania

Basyazi
Egitim Sistemindeki kriz
Degerli Okuyucular
Yeni sayi ellerinize ulasirken, caligmalari

dederlendirme vakti geldi diye
dusintyoruz. Binlerce makale vyazildi,
editorlere ulasti  ve yayinlanmasini

bekleyen heyecanli yazarlar... Ogrencil-
erden o6gretmenlere tebrik edilmesi gere-
ken muazzam bir is.

Burada belirtmeliyim ki; dergi ailesinin en
geng Uyesi olarak; geng insanlarin &zellikle
ogrencilerin  kendilerini adayarak cok
calistigini 6grenmekten cok memnun oldum.
Yazdiklari makalelerle, ¢ogu 06grencinin ne
kadar ilgili, ve bilim meraklisi oldugunu
gordim.

sfarseasca. Si cu aceastd speranta, astept
editia umatoare!

PenakUMOHHA CTaTus

Kpuzara Ha
obpa3oBare/sIHaTa cucremMa
YBaxxaemMu untatenu,
Tb KaTo HOBMAT 6pon AocTura pbleTe
BM, € [OW/O0 BPEMETO Aa
oueHMM Hawata paborTa.
[JeceTkn cTaTumn, 3a
nopeaeH MbT, Moexa MbTs
KbM pbueTe Ha
pPeoaKUMOHHUS  CbBEeT C
. TEXHATE aBTOPW, YaKallu
TPEBOXHDO 3 a
nybnukyBaHe, Harpaga 3a
cBosi Tpya. Paborarta, 3a
KOSITO BCUYKKM (yyeHnun wu
yuntenn) Tpsbea aa 6bvaat
no3apaBeHMU
Tyk a3 Tpsbea pa kaxa,
KaTO €QHO Miah 4YfieH Ha
"kKoMnaHMaTa" Ha CNUMCaHMETo, 4Ye a3 CbM
BMHArn ce pagBan Aa Hayya, 4Ye Mnagute
Xopa, 0cobeHo CTyaeHTH, paboTaT Taka
YCUNIEHO M C TakaBa NpeAaHocT B obnacty,
CpeLly KOUTO YYMIUWETO CEe ONUTBA Aa HU
,00bpHE”. CbC CBOUTE CTAaTUM MHOro Aeua
HW MOKa3BaT KOJIKO WHTEpeCcHW, Aopu
nobumm Morat ga 6bvaat HaykuTe.

M Taka cTMramMe 40 OCHOBHMS BbIMPOC Ha
HawuTe AHW: obpas3oBaTenHaTa CUCTEMa.
A3 3ano4yHax pfJa Cce CTpaxyBaMm, ye
Pa3CTOSAHNETO MEXAY YYEHULM U yUYUIULLE
e BCe Mno-ronssMo W no-ronsmo.Bce no-
4eCTo, HUE BMXXAAME, YYEHULUM U yunTenw,
KOMTO Ce OTBpbLUAT OT OCHOBHAaTa uaes Ha
obpazoBaHMeTo. Mucns, Ye cera MOXeM Aa
roBopuM OTKpUTO 3a "obpa3oBaTenHa
Kpuza".

OCHOBHa MHAMKALMSA Ha Tasun Kpu3a e

10
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Ve glinimizin en 6nemli konularindan
birine geldik:egitim sistemi. Ogrenciler ve
okul arasindaki mesafenin git gide uz-
aklastigini gérmekteyim.Dahasi 6grencileri
hatta 6gretmenlerin dahi egitimin temel
fikrinden uzaklastigini gérmekteyim. Sanirim
buna acgikca egitim krizi demek daha dogru
olur.

Bu krizin temelinde korku ya da Matema-
tik,Fizik,Kimya ve Biyoloji konularina gelin-
diginde Ogrencilerde goériinen nefret his-
siyati yatmaktadir. Cocuklar elbette bu
derslere geldiklerinde dudak bukiyor-
lar.Ama inaniyorum ki onlarin bu bikkinligi
bu derslerin dogasindan ya da bu 6zel alan-
larin siradanliindan kaynaklanmakta.Her iki
dislincede yuksek oranda kabul edilmekte.
Bitlin bunlara ragmen,6grenciler ve dersler
arasindaki bu ince kini gézlemliyorum. Hat-
ta daha biyilgine; insanlar ve bilimler a-
rasinda.

Bir diger karakteristik isaret ise 6grenci-
ler ve projeler arasindaki ilisikidir. Mesela
Giliney Kore'de herseyin satin alinabilirligi
fikri ve gocuklarin dersleri ihmali, cogunun
internetteki zamani bir konuyu arastirmak
yerine hazir olan bir projeyi aramakla
gecmekte.Yunanistan ‘da, okul program-
larina ilk kez “Proje Arastirma” dersinin ek-
lenmesiyle, ilk kez cocuklar arasinda guclu
bir “kaytarma” oldugunun farkina vardim.
Takim c¢alismasi igin o glgli hevesi
gdéremedim.Ama hala bilimsel c¢alismalarin
temelinde isbirligi ondugunu onlara soyle-
mekteyiz.

Bana gdre mevzu c¢ok kolay:
Egitim,sirnni kendi  icinde saklamakta!
Okullar, sanki biyillenmis 06grencilerle
yluzlesmekte ve modern toplumdaki ge-
vseklik (6zellikle medyanin etkisi) onlara
cesitli firsatlar sunmaktadir. Ogretmenler,
icerisinde herhangi bir bilimsel c¢alisma
icermeyen (bilgisayar ve video oyun lar

CTpax unu ompasa, KosITO Ce MosiBsiBa B
MHOIO Y4YeHWUM KbM nMpeagMeTuTe
MaTeMmaTuka, @uianka, XMMUa #U
6buonormnsa. deuata, pas3bupa ce, BUHaru
ca CBMBaNW ropHaTa CW YCTHa, KoraTo
naBaT Ha Te3u ypouu. Bbnpekn ToBa, a3
BSpBaM, 4e Ta3n TAXHA pe3epBUpPaHOCT
n3BMpa OT HEBEXECTBOTO 3a MCTUHCKATa
CbLHOCT Ha Te3n ypouu, Uan OT TAXHOTO
6e3pasznnume 3a Te3n cneumduyUHu
HayKu; ABeTe CTaHoBMWa ca abContoTHO
npuetn. Bbnpekn BCUYKO TOBaQ,
nocregHuTe roauHM CbM  3abpnsizan
onpeaeneHa oMpasa Mexay CTYAeHTU U
ypouu, oMmpasa, KoaTo BoAM A0 Apyra no-
ronsiMa, Mexnay xopaTa M HaykuTe.

L]t

31 TIM,

[lpyra XxapakTepeH 3HaK € Bpb3KaTa
MexXay CTyAeHTUTE U TEeXHUTE MpoekTu. B
tOxxHa Kopesi, Hanpumep, MHEHWeTOo, ue
BCUYKO Ce KynyBa, (KOeTo ce noAa XpaHBa
focta nobpe) n HeBeXeCcTBOTO Ha AeuaTa
Ha TexHUTe ypouu BOAW MHOrO OT TAX Ad
ce obbpHe WHTEpPHET C rnasaTa Hagony, B
TbpCEHETO Ha roTOB MpOEeKT, 3a fAda ro
Kynat. B bpums, Kbaeto 3a MbpBU NbT
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gibi) caligmalari kendilerinden daha iyi an-
layan Odgrencilerle kargilagmakta.Ayni
zamanda editim politikasi nefret edilen
dersleri duzenlemeye hic yanasmamakta,
cok kolay bir 6rnek;yeni teknoloji ve labaro-
tuvarlar okul programlarina dahil edilebilir.
Ve sirekli olarak sodyledigimiz sey,
calistigimiz alana da ¢ok uygun olan égren-
cilerin calismalarina herhangi bir destek ve-
rilmemekte.

Umuyorum ve arzuluyorum ki daha cok
ogrenci bu derginin ruhuna erisecek ve tiim bu
kéti seylere zevkle calismaya baglar.Okulda
bilim 6grenme zamani artik sonlanmakta.Bu
mutla diger calismaya kadar bekliyorum.

YPOKbLT "m3cnegoBaTenckn npoekt" belwe
fobaBeH KbM  yYMIUWHWUTE  MNPOrpamu,
ycelax 3a MbpBu MbT TOIKOBA CU/IHA HYXAa
oT "6sarcTBo" cpepn y4yeHuuuTe. Hapseam ce,
ye (M Xenas), BCe nMoBe4Ye W noseye
YYEHMLUM W yuyuTenu we nonyyat gyxa Ha
TOBa cnucaHne(Mnn HsKakbB Apyr nogobeH
NPOEKT) W LWe 3ano4HaT Aa paboTaT ¢ nwobos
C BCUYKM Te3n "yxacHu Hewa". Bpemeto,
KOraTo CaMO HSKOMKO OT TSAX MoXexa [Aa
OTKPUAT CBOS HauvMH fda Ce Hacnagsat Ha
Haykata (MM Hewo [Apyro) B yuunuule
TpsibBa Aa gonae KbM Kpasst cu. M c Tasu
Hagex/a, a3 CbM B O4akBaHe [0 cneaBalms
6pow!
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James Cameron is exploring
the deepest point on Earth

Well-known film director and deep-sea explorer James Cameron is no stranger to setting rec-
ords, but this time, instead of box office gross, he's setting his sights on something more akin to
a single-handed lunar landing - a solo trip to the ocean's deepest point, the Challenger Deep in
the Mariana Trench off Guam. Billionaire entrepreneur Sir Richard Branson is hard on Cameron's
heels but it appears almost certain the genius behind the blockbusters 7itanic and Avatar will be
the first to get there alone - he just snagged the record for deepest solo dive off Papua New
Guinea on March 6th with a depth of 26,791 feet (8,166 m).

Only two people have made it to where Cameron intends
to go later this year - Jacques Piccard and Don Walsh -
when they co-piloted Project Nekton's (U.S. Navy) bathy-
scaphe Trieste to the sea's deepest floor on January 23,
1960. In the more than fifty-two years hence, technology
has made such tremendous strides that man will once again
visit that dark, near-freezing realm roughly 35,800 feet
(10,912 m) down, but this time, the results promise to be
very different.

When the T7rieste landed, it kicked up clouds of silt that
rendered photography impossible. Cameron's specially-
designed high-tech submersible, the Deepsea Challenger,
will be able to hover just off the bottom and capture footage
of such high quality, some of it will likely end up in his up- James Cameron Deep Sea Dive
coming Avatar sequel.

Eight years in the making, the unusual, vertically-configured, 24-foot tall (7.3 m), 11.8-ton
(10,705 kg) deep-ocean, one-person sub is a technological wonder that incorporates surprising-
ly little off-the-shelf equipment in its design - for instance, over 1,500 discrete circuit boards
were specially designed and built for the sub. The electronics and life support gear-packed 43-
inch (109 cm) internal diameter pilot's sphere is located at the bottom end, attached to the rest
of the vehicle by flexible polyester straps.

The 2.5 inch (6.4 cm) thick steel-walled sphere (5 inches/12.7 cm thick on the 7rieste) was
successfully land-tested twice to 16,500 psi (1160 kg/cm) at Pennsylvania State University - an
acceptable safety margin over the conditions it'll encounter in the Challenger Deep, where the
ambient pressure could reach 15,965 psi (1122 kg/cm). Envision four Aston Martin DB9 coupes
stacked atop every square inch of surface area and you'll get a sense for the crushing weight
down there.

Already a veteran of more than thirty deep sea dives, Cameron is obviously not prone to
claustrophobia. His cramped seat is surrounded with the screens, devices, switch panels and
gauges he'll need to both control the sub and keep himself alive. Two cylinders of compressed
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oxygen and a carbon dioxide scrubber can keep him breathing for up to 56 hours. A
touchscreen readout, similar to those found in some aircraft, will provide constantly updated in-
formation and status on most of the 180 systems that will be in operation on a typical dive. He'll
control the 12 thrusters that maneuver the sub with a joystick and see what's going on outside
the sphere's thick, conical viewport on a viewscreen fed by a Red Epic 5K camera and wide an-
gle lens. The 19-mile (30 km) range of the sub's communication system should easily keep him
in contact with the surface.

Outside the sub, four custom designed HD cameras in durable @ '
housings specially crafted by the Deepsea Challenger team will capture '
additional high quality images illuminated by the sub's large seven-foot
(two-meter) panel of LED lights. The sub is also equipped with two
hydraulic-powered booms controllable from within the sphere. One is
equipped with lights, the other, a 3D camera for further imaging capa-
bility. While shooting, the pilot can also enable a form of cruise control
to keep the sub in one place or move it at a constant speed for track-
ing shots - a feature many sub pilots would love to have. To apprecia-
bly shorten dive time, its designers realized that configuring the sub ~ James Cameron in
with a vertical profile would enable it to speed through the water col- front of the
umn faster than vessels with a horizontal layout. Its thrusters can DEEPSEA CHALLENGER
power forward at 3 knots, and vertically at 2.5 knots. Prior to a dive, the Deepsea Challenger, like
most deep-diving submersibles, will carry releasable ballast weights to make it negatively buoyant.

Without the weights, a large quantity (about 70% of the sub's total volume) of specially-
designed, structural syntactic foam - essentially a durable "froth" of glass beads in epoxy resin -
makes the sub very buoyant. During his dive, Cameron can feather buoyancy by releasing small
quantities of shot to fine tune descent rate. The remainder of the weights are affixed to the sub by
electromagnets. When he's ready to surface, in theory, he simply cuts power to the magnets, the
weights drop and up he goes. Or not.

The problem with combining electronics, intense pressure and salt water is it often leads to un-
predictable results. For instance, if the weights don't release, the pilot could be stranded on the bot-
tom with little hope for rescue. If the battery powering the electromagnet fails, say, the weights will
(again, in theory) drop automatically.

Should something happen to the pilot, the surface support team can beam an acoustic command
to drop them. If the weights still don't drop as planned, there are even more options: galvanic timed
-release wires helping to connect the weights to the sub are designed to corrode after exposure to
salt water for 11 to 13 hours. Finally, Cameron can also activate a "frangibolt" system that heats
and breaks the bolts holding the entire weight-drop mechanism on the sub. Awareness of the deep
ocean's unforgiving nature has made the lesson clear: multiple redundancy saves lives.

Curiously, the elite group Cameron is about to join, call it, say, the Challenger Deep Club, is far
more exclusive than the crowd of 500 or so astronauts who've managed to escape Earth's atmos-
phere. If he pulls it off later this year, he'll join Walsh and Piccard as the third man to brave the
dangers and enter that abyss - a profound achievement, indeed.
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Catherine Konstantiniakou

A tour in a prokaryotic cell
ZEevaynon o€ £va rpoKapuwTIKO KUTTAPO

Your body is one of the most complex
structures in the universe. It is made up of
some 100 trillion tiny cells. In fact, there
are more than 200 different types of cells
in your body. Despite their amazing diver-
sity in shape and function, your cells form
an intricate, integrated network. No human
invention can compete with the technical
brilliance evident in even the most basic of
cells.

microtubules y chromatin

mitochondrion/ ; \

< ‘7/ @’j@

nuclear pore
nucleolus

centriole . £
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, A | B lysosome
vesicle -7 28

cytosol
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endoplasmic
reticulum

rough
endoplasmic
reticulum

ribosomes

nuclear envelope} nucleus Prokaeyotic Call

Golgi complex

flagellum

o <,
plasma membrane
" Y/

To owpa pag €ival pia and TIC nio
NOAUNAOKOTEPEC KATAOKEUEC OTO cUMNav.
AnoTeleiTar anod nepinou 100
TPIOEKATOUHUPIA  WIKPOOKOMIKA  KUTTApA.
MaAiota, unapyxouv 200 kai nAEov
OIapOPETIKA €idN KUTTAPWV OTO CWPA PAC.
Mapa Tnv KAtanAnkTikr MolkIAOJop@ia
000V agopd To OXAMa Kal Tn AsiToupyia,
Ta kUTTapa oxnuatifouv &va nepinAoko,
eviaio dikTuo. Kapia avBpwnivn epeupeon

Cell Wall

Pik~ Plasma Mambrare

Cytoplasm

Nacloowd
Capade

Plasmid
Roosomes

Flageta

Fig. 1: Cell with a nucleus and cell without nucleus
Eik. 1: KUTTapo We nuprva kai KUTTapo Xwpic nupnva

All living cells fall into two major cate-
gories:

«those with a nucleus

«and those without one.

Human, animal, and plant cells have a
nucleus. Bacterial cells do not. Cells with a
nucleus are called eukaryotic. Those with-
out a nucleus are known as prokaryotic.
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dev MMOpei va ouvaywvioTei TNV guQuia
nou gival egpavng otn dopn akoun Kal Twv
Mo anAwv KUTTAPWV.

‘'OAa Ta kUTTApa avikouv o€ dUO KUPIEG
KATNYOPIEC:

>€ auTa nou £Xouv nupnva

Kal o€ auTtd nou dev £Xouv.

Ta avBpwniva, Ta (WIKA Kal Ta QUTIKA
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To understand better the function of
prokaryotic cells, we will take a tour in
such a cell.

The tour begins!

To tour a prokaryotic cell, you would
have to shrink to a size that is hundreds of
times smaller than the period at the end of
this sentence. Your
access to the cell g
is prohibited by a

tough, flexible
membrane that
acts like a brick

and mortar wall
surrounding a fac-
tory. It would take Ji
some 10,000 lay- &
ers of this mem-
brane to equal the &
thickness of a
sheet of paper. But &
the membrane of a
cell is much more
sophisticated than
the brick wall. In
what ways?

Like the wall surrounding a factory, the
membrane of a cell shields the contents
from a potentially hostile environment.
However, the membrane is not solid; it
allows the cell to “breathe,” permitting
small molecules, such as oxygen, to pass
in or out. But the membrane blocks more
complex, potentially damaging molecules
from entering without the cell’'s permis-
sion. The membrane also prevents useful
molecules from leaving the cell. That's
possible, because, the cell membrane has
special protein molecules embedded in it
that act like the doors and the security
guards.

Fig. 2: Escherichia coli, a common bacteria
Eik. 1: Escherichia coli, éva koivo BakTrpio
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kUTTapa €xouv nupnva. Ta PBakTnpiaka
kUTTapa dev €xouv. Ta KUTTAPA MOU EXOUV
nupriva A€yovTal €UKAPUWTIKA, &vw 00d
dev £XOUV €ival yvwOTA WG NPOKAPUWTIKA.

Ma va kataAaBoupe KaAuTepa TNV
AEITOUPYIa TWV MPOKAPUWTIKWV KUTTAPWY,
Ba kavoupe pia &vaynon o €va TETOIO
KUTTapO.

O Meoa oToO
P\’ kKUTTapo. To
‘ EOWTEPIKO  €VOC
NPOKAPUWTIKOU

KUTTAapou  €ival

YEUATO b E

udaTtoeldeic  uypod

nAoUolo o€

OPENTIKEC  OUOIEC,

ahata  kal  aAAa

= ouoTaTika. To

K U TTapo
XPNOIMOMOIEl  QUTEG
W TIG NPATEG UAEG yia
gl va Napaokeuaoel Ta
npoidovTa nou
xpelaletal. To
kUTTAapo, oav £va

KaAd  OIOIKOUHEVO
EPYOOTACIO, OUVTOVICEl XIAIADEC XNMIKEG
avTIdpAaocelC  wOoTE va yivovral e
OUYKEKPIYEVN OEIpad Kal CUUQWVAa HE €va
kaboplopévo Xpovodiaypapua.

'ONwc o1 AEITOUPYIEC €VOC €pyoOcTaAdiou
Mnopei va guvTtovifovTal and €va KeVTPIKO
NAEKTPOVIKO NPOYpappa, €TOl Kal MOAAEG
AEITOUpYiEC TOU KUTTApoU ouvTovilovTal
and &va <«nNAEKTPOVIKO NpOypappa», n
KwOIKA, YVWOTO o€ OAOUG pac we DNA. Anod
To DNA 70 pIBoowpa naipvel éva
avTiypa@o TwV AENTOUEPWV 0dNYIWV Mou
TOU AEVE MoId NPWTEIVN va NApackeUdoel
Kal Nwc.

Auto nou

ouudBaivel kabwg
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Inside the factory

Imagine that you have been allowed
past the “security guard” and are now in-
side the cell. The interior of a prokaryotic
cell is filled with a watery fluid that is rich
in nutrients, salts, and other substances.
The cell uses these raw ingredients to
manufacture the products it needs. . Like
an efficiently run factory, the cell organiz-
es thousands of chemical reactions so that
they take place in a specific order and ac-
cording to a set timetable.

Just as the operations of a factory
might be governed by a central computer
program, many of the functions of a cell
are governed by a “computer program,” or
code, known as DNA. From the DNA, the
ribosome receives a copy of detailed in-
structions that tell it which protein to build
and how to build it.

What happens as the protein is pro-
duced is nothing short of amazing!! Each
one folds into a unique three-dimensional
shape. It is this shape that determines the
specialized job that the protein will do®.
The amazing thing is that, if a protein is
not precisely constructed and folded to ex-
actly the right shape, it will not be able to
do its work properly and may even dam-
age the cell.

How does the protein find its way from
where it was made to where it is needed?
Each protein the cell makes has a built-in
“address tag” that ensures that the protein
will be delivered to where it is needed.

Although thousands of proteins are built
and delivered each minute, each one ar-
rives at the correct destination.

Bacteria consist of approximately 40
proteins, which can be likened to the parts
of an engine. The amazing thing is that it
can be self-made in just 20 minutes! The
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napackeualeTtal n nNpwTeivn  €ival
katanAnkTiko!!! Kabe npwteivn dinAwveTal
o€ €va PYovadiko TpiodiaoTaTo oxnua. Autod
akpiBwg TO OxnuUa kabBopilel nola
OUYKEKPIYEVN €pyacia Ba kavel n
npwteivn. EkNANKTIKO €ivar OTI av Jid
npwTeivn Oev NapaockeuaoTel PE akpiBelia
kal dev OINAWOei akpIBwG O0TO KATAAANAo
oxAua TOTE Oegv Ba pnNopEoesl  va
A&IToUpynoel owoTa Kal iowg BAAwel TO
KUTTapoO.

cytoplasm,
\

bacterial

flagellum | / /
/

ribosomes

/
DNA  plesma
membrane

call wall

Fig. 3: Bacteria with flagellum
Eik. 3: BakTipio pe paaTiyio

Nw¢ Bpiokel N NpwTeivy To OpOPO TNG
and To onueio napaywync TnG MNpoc TO
onueio onou eival anapaitntn; Kabe
npwTEIiV nMou napackeualel To KUTTAPO
EXEl MIA EVOWMATWHEVN  «ETIKETA
npoopiopoU», n onoia dlaopalilel oTI Oa
napadoBei ekei noU eivar anapaitnTn®. Av
kal XINadec npwTeivec napaokeualovTal
kal napadidovral kabe AenTO, n KABE pia
PTAVEI OTOV 0WOTO NPOOPICHO.

Ta PBakmnpia anotehouvrtal and 40
nePINOU NPWTEIVEG, Ol Onoieg Pnopouv va
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flagellum is attached to the cell wall of the
bacterium and rotate giving the organism
the ability to proceed, stop, move back-
wards and change direction.

Many famous inventors studied the
function of the bacteria. Indicatively, an
important  mile-
stone in the history
of cell was in 1683
when they were
first-discovered by
the Danish Antony
van Leeuwenhoek.
In 1773, by a group
of scientists, they
invented Speiryllia
and Bacillus. In
1872 the German
botanist lays the
foundations of Bac-
teriology.

Another example
is Robert Koch, who
in his studies and
work has provided
invaluable assistance
in medical practice
and became the
founder of bacteriol-
ogy. In 1905, he
was honoured for his
contribution with the
Nobel Prize in medi-
cine. One more ex-
ample is Francois Jacob, a French inventor,
who with Jacques Monod, concluded that the
control of enzyme levels in cell volume is the
result which provides feedback to the tran-
scription of the DNA sequences. They shared
the Nobel Prize in 1965. After the examination
and history in the operation of “simple” cells
we saw how great a human life is!!

Fig. 4: Antony Van Leeuwenhoek
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napopolacToUv WE Ta €EAPTAMATA €VOC
KivnTnpa. To &KNANKTIKO €ival nou
unopoUv  va auTtoouvapupoAoynBouv o€
MOAIC 20 Aenta! To pacTiyio Toug eival
OTEPEWPEVO OTO KUTTAPIKO TOIXWHA TOU
BakTnpiou Kal nepioTpEPETAl divovTag OTo

MIKPOOPYQVIOUO TNV
duvatdéTnTta va
NpoOXWPEI, va

oTapartasl, va Kiveital
Npo¢ Ta Miow Kal va
aAAalel kateuBuvan,.

MoAAoi  didonpol
EPEUVNTEG HEAETNOAV
TNV AciToupyia  Twv
BakTnpiwyv.
EvdelkTiKka,
onuavTikog  oTaduog
oTnVv  10TOpia  TWV
BakTnpiwv nATAV TO
1683 oOnou kal
npwToavakaAupenkav
ano Tov Aavo Antony
van Leeuwenhoek. To
1773 e€niong, onou
ané dia opada
ENIOTTNHOYV,
avayvwpilovrtalr Td
oneipUANIa  kal ol
Bakihol. To 1872 o
Y Ep U aAaVOGg
BoTavoAoyocg
Ferdinand Cohn B¢Tel
Ta Bepélia  TNg
BakTnpioAoyiac.

AMoO €va napadeiypa eival o Robert
Koch o onoiog pe TIC MEAETEG Kal £pyacieg
TOU NPOCEPEPE aVEKTINNTN PBonbeia oTnv
npakTikn IaTpik Kal €yive 0 BePENIWTAG
NG BakTtnploAoyiag. To 1905 TIHABNKE yia
TNV npoopopd Tou Ye To BpaBeio NOpneA
™G IaTtpikng. Akopa &va napadelypa
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Miltiades Lapatsanis

Trepanning, an ancient technique
Tpunaviouoc, uia apxaia TEXVIKN

Trepanning is surgical penetration in
which a hole was opened on the skull, in or-
der to cure mental problems and epilepsy. It
was a
method
known
from
prehis-
toric
times to
which
has as-
@ signed

= canni-

" balistic

ﬁ acts.

Some

2 'i. | ..
= A8 %% primitive

conduct-
ing drill-
ing in
canni-
balistic
supersti-
tions to gain the power of the enemy by eat-
ing his brain. Although the phenomenon was
rare, happened. Also happened during reli-
gious ceremonies and magical except thera-
peutic reasons. For purposes of treatment
currently carried out by small ethnic groups
in the region of Oceania and even in the
eastern Caucasus. This operation was ex-
tremely difficult and complex even modern-
ized through surgery remains difficult. It is
worth noting that was a success with tools
from flint splinters, but sometimes the infec-
tion rates were high and the patients died
after surgery. Evidence that such interven-

Fig. 1: Scene Of Surgeon
Eik. 1: Eikova Ano Xeipoupyeio
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Tpunaviopog €ivar  pia  XEIPOUPYIKN
€NEYBacn oTtnv onoia avolyotav pia Tpuna
OTO Kpavio ,woTe va BOepansuTtolv
nNpoBANMATA OXETIKA PE NMIKPAvieg aAAa kai
™V iaon TG enmAngiac. ‘HTav péBodog
YVWOTH and Toug MpoioTOPIKOUG XPOVOUG

oTnv onoia &€xouv anodoBei  BIAPOPES
onuaociec  onw¢ npa&eic  kaviBaAliopou.
Kanoioi npwTtoyovol dlevepyoloav

Fig. 2: Skeleton In Ancient Dome
Eik. 2: ZkeAeTOC e Apxaio ©OAo

TpunaviogoUC OTO  MAQioIo  KavIBAAIKwV
dcIoIdaIJOVIQV, YId va AnoKTAOOUV TN
duvaun Tou €xOpoU TOUC TPWYovTag TOV
EYKEPAAO Tou. Av Kal TO (AIVOPEVO Eival
onavio, ouveéBaive. AkOpa ouveéBaive kartd
TNV OIdpKEId OPNOKEUTIKWV TEAETWV KAl
HAYIKOV €KTOC and BepansuTikoUc Aoyouc.
Ma Aoyoug Bepaneiac onuepa exTeAei-Tal anod
MIKPEC €BVIKEG OpAdEG OTnNV MEPIOXN TNG
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tions are happening skulls from prehistoric
times and is now found in museums. In fact
we can see signs of healing in the holes of
the skulls which means that there holes of
the skulls which means that there were
many cases where people lived who were
submitted to surgery.

Fig. 3: Skull Which Trepanned
Eik. 3: Kpavio Me Tpunaviopo

The drilling of the skull was one of the
first medical surgical procedures attempt to
man and even the Palaeolithic man. The im-
ages above belong to the man living in 2. BC
whose skull hole was 1.62 cm in the left pari-
etal bone found in the area which has been
identified Atsikis Hellenistic necropolis. The
skull of the skeleton that has been drilling
but to remove the shard gun was discovered
in Veria in ancient Greek tomb with manifest
signs drilling the skull. The technique of drill-
ing was known to Hippocrates, Galen and
Celsus, and may find many more skulls with
such evidence in the Greek land.
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Qkeaviac aAM\a akopa kal oTov avaToAlko
KaUkaoo. AuTi n engepBaon ATav eEalpeTiKa
OUOKOAN aAA@ kai nMoAUMAOKN akoOua Kkai He
TQ EKOUYXPOVIOUEVA HECA  XEIPOUPYIKNG
napapével duokoAn. Agilel va onueiwOei OTI
yivoTav e emituxia Pe epyaisia and oxiec
nupIiTOANIBou , wWOTOCO OPICHEVEG (POPEC Ta
nooooTa MOAUVONG NTAv UWnAad Kkai ol
acBeveic nébBaivav  UoTEpa  and TNV
eneppaon. AnodeiEeic OTI ouveRaivav TETOIEG
enePPBAcEIC €ival Kpavia nou Bpednkav ano
npoioTopika Xpodvia Kal €ival Twpa Ot
pouagegia. MAMioTa pnopoUpEe va dIakpivOUlE
ONMEIa €ENOUAWONG OTIC TPUMNEG TWV KPaviwv
npdyda nou onuaivel Nwg unnpxav MOAAEG
NEPINTWOEIC onou CoUuoav Ta dATopa mnou
unoBal\ovTav oTnv enePpaon.

Fig. 4: Skull Found In Chios
Eik. 4: Kpavio Mou Bpgbnke oTn Xio

O Tpunaviopog Tou Kpaviou unnp&e pia
and TIC NPWTEC IATPIKEG  XEIPOUPYIKEC
dladikacieg nmou anonelpdbnke o AvBpwnog
Kal pahiota o naAaioAiBikoc avepwnoc. Ol
napanavw €IKOVEC avrkouv og avdpa Tou 2
aiwva n.X. oTou ornoiou TO Kpavio n onn
nrav 1,62 ek OTO aPIOTEPO PBPEYMATIKO
ooToUV Mou Bpednke oTnv nepIoxn ATTIKAG
onou &xel evronioBei EAANVIOTIKA VEKPOMOAN.

To kpavio Tou OkeAeToU auToU EXxel



http://en.wikipedia.org/wiki/File:Crane-trepanation-img_0507_crop.
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TREPANNING BY AGE

60,000 BC

The earliest evidence of surgery for the
treatment of migraine is coming from a very
old skeleton of a Neanderthal man found at
Mount Zagrou in Iraqg. Dated to 60,000 years
ago and bearing signs of amputation of his
right arm. This is the first known surgery in
the skull which is a form of early trepanning.
It was not driling because they were
schisms on the skull rather than holes, that
this operation removed small pieces of bones
of the skull with a knife.

-

Fig. 5: The Tool Which
Opens Holes On Skull
Eik. 5: To 'Opyavo nou
avoiyel Tpuneg 210 Kpavio

Neolithic Age

The oldest sample of trepanned skull
comes from Ukraine and dated to between
8,000 and 7,600 BC Also in France 1000
years after many skulls found in a mass
grave where they had been drilling. This time
using the drill horizontal, round which was
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unoBAnBei oe Tpunaviopd aAAa yia va Tou
apaipedei Bpalopa OnAou  anokaAugpBnke
oTn Bépoia oe apxaio eAAnVIKO TAPO e
npodnAa Ta onueia Tpunaviopgou OoTO KPavio
Tou. H TeXvIKl TOUu Tpunavioyou nTaAvV
yvwoTtny otov Innokpatn, FaAnvo kair KéAoo
kar evdexetal va PBpeBolv noANG akoua
Kpavia Pe TETOIA TEKUNPIA oTNV EAANVIKA Y.

O TPYIMANIZMOZ ANA ENOXH

60.000 MN.X

H naAaidtepn anodei€n  XEIPOUPYIKNG
eneppaong yia Tnv Bepaneia NUIKPAviwv nou
UNApXel MPOEPXETAl and £vav Naunaiaio
OKEAETO €vOG avBpwnou Tou NedvTepTaA nou
Bpebnke oTnNV o0poceElpd TOU ZAypou OTO
Ipak. Xpovohoyeitar ora 60.000 xpovia n.X.
Kal @eEpel onuadia  akpwTnNEIacHoU  Tou
Oe€lou Bpaxiova. MpokeiTal yia Tnv nNpwTn
OlaMIOTWHEVN  XEIPOUPYIKN  €nEPBacn oTo
Kpavio nou e€ivar pia npwiyn  Hopen
TpunaviopgoU. QoTO00 Oev  AMOTEAEI
Tpunavioyd vyidTi  yivovtav  OXIOPEC OTO
Kpavio kai 0xlI Tpuneg, dnAadn o€ auThnv TNV
gyXeipnon agaipolvrtav HIKPA KOUUATAKIA
KOKAAWV TOU Kpaviou e paxaipl.

NeoAi6ikn Enoxn

To apxaidoTepo Oesiyua TPUNAVIOPEVOU
kpaviou npogpxeTal ano Tnv Oukpavia kai
xpovohoyeital peta&l Tou 8.000 kar 7.600
n.X. Eniong otnv FaMia 1000 xpovia WPeTa
Bpebnkav noAAa kpavia o€ opadikd TAPO
Onou gixav unoBAnBei og Tpunaviopo. AuTh
TNV €noxn xpnoidonolgitar To ToEOOXNHO
dpanavo TO oOnoio ATav QTIAYMEVO ano
gukaunTo EUAO Kal ME OepHATIVI XOPN).
TonoBsTwvTac To dpanavo nNAve oto KEPAAI
0 XelpoUpyog KIvoUaE To opIfOVTIO WEPOC Kal
£TO1 avolyOTav KUKAIKEG TPUNEG.

H Texvikn autn nTav napoyola MPE TO
avappa ewTIAc.



http://upload.wikimedia.org/wikipedia/commons/6/6f/Bow_Drill.png
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made of flexible wood with leather string.
Placing the drill go head surgeon drove the
horizontal part and thereby open up circular
holes. This technique was similar to the light-
ing of fires.

Pre-Columbian Age

In  Mesoamerica
happen very often by
tribes like the Incas.
This operation was
done for the afore-
mentioned reasons,
but was also in the
form of ritual. These
days the tools used
are the knife and the
drill. The knife wa
made of copper or’
brass. After the sur-
gery was done at the.
open of the head were |
placed pieces of cop-
per or gold.

Today the term drill-
ing does not exist any
more. These interven-
tions are best known as craniotomy, and
their name can change depending on the
part of the brain where the intersection can
be. It is used to remove tumours with ad-
vanced tools and computer use. Neverthe-
less, it continues to be an extremely danger-
ous surgery.

s o
!ﬁ‘\

Iconography
http://el.wikipedia.org/wiki/%CE%A4%CF%

Fig. 6: Galenos And Hippokrates,
two Famous Ancient Doctors
Eik. 6: FTaAnvoc kal InnokpdaTng,

duo diacnuol Apxaiol MaTpoi

MpokoAouBiavi Enoxn

>tV Kevtpikfy AJEPIK OUvEBAIVE MOAU
ouxva and QUAEC onwc Touc ‘Tvkac. Aumy n
EYXEipnon vyivotav yia TouG npoavapepBEic
AOyouc aAAa yIvOoTav TauToXPOova KE TNV HOPXN
TEAETOUPYIAG. AUTH TNV €noxn Ta €pyalsia nou
XpnoiJonolouvTal €ival TO daxaipl kar  To

: FFE oy Opanavo.  To  paxaip
fnrav  and xahkd 1
{opeixahko. A@ou
Fyivotav  n  engupaon
1L OTO  QVOIKTO
L uépog  Tou  kepahiol
TonoBeTolvTAV
KOMUaTia  XaAkoUu
xpuaoou.

rfuEpa o
TPUNAVIOMOG
) undapyel.  Eival
 YVWOTEC  QUTEC
ENePBACEIC WG
s KPAVIOTOMEG KAl N

ovopacia kabe piag

unopei  va  aAAdEel

avaloya HE TO HEPOC

TOU EYKEPAAOU Mou

yiveTalr n  ToMA.
Fivetar yia Tnv agaipeon OYKwV HE
EPYAAEia nponypeEvNG TexvoAoyiag kal Tnv
xpnon unoloyiotTwv. [Mapola auTa
ouveyilel va eival pia €€aipeTika enikivouvn

gyxeipnon.

0pogG
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From the wheel and the carriage to "Green” vehicles
Ano tn poda ka1 Tnv aua&a oTo «npacivo» auTokivnTo

The wheel was invented 5000 years ago
and many considered it to be the most inven-
tion. Adding wheels to carriages and other land

vehicles made it possible to
transport passengers and
goods to different places.
Carl Benz and Gottlieb
Daimler manufactured the
first automobiles in Germa-
ny in the 1890s. They were

knows as wheeled motor /

vehicles without horses,
with a top speed of 20 km/
h. Journeys became easier
and briefer and frequent
stops to take care of the
animals became unneces-
sary. Many disliked these

vehicles since they were difficult to start, they
would emit black smoke, make noise and often

break down.

In the meantime Carl
Benz, from Germany, manu-
factured and released a 3-
wheeled automobile with an® <
internal combustion engine, \ 4
which met little success. Due ||
to its tubular steel wheels, it |
only reached a top speed of |

12 km/h and produced seve- Fig. 22eugeot “Bebe”

re vibrations.

While Armand Peugeot, from France, was
building tools and bicycles in 1889, he created a
steam car and in 2 years he began manufactu-
ring gasoline cars. His greatest success was the
Peugeot “Bebe”, released in 1912 and sold ap-
proximately 300 cars within the next 4 years.

Fig. 1 3-wheeled automobile
by Carl Benz
Eik. 1 TpiTpoxo oxnua ano
Tov Carl Benz

O Tpoxoc epeupebnke npiv 5000 nepinou
Xpovia Kal moANoi nioTeuav OTI €ivai n Mo
ONMAVTIKN EPEUPEDN. M TNV NPOCONRKN TPOXWV

o€ aya&idia kar GA\\a oxnuaTa e
&npdg, kateotn Ouvatn n
HETAQOPA avBpwnwv Kal
NPOIOVTWV ano TOMno G TOMO.

Ta npwta auTokivnTa
KaTaokeudaoTnkav and Tov KapA
MnevTc kai Tov FKOTAIUN NTEPAEp
otn lepuavia, Tn OekaeTia Tou
1890. 'HTav yvwoTa w¢ «Apageg
Xwpic aloya», pe TaxutnTa 20
XAu/wpa. To Ta&dl eyive nio
gUKONO Kal MO OUVTOHO, Kabwg
Oev xpeialovtav MAEOV Ol OUXVEC
OTAoeIC yia Tn @PovTida Twv
(wwv. Kanolol avTinaBouoav

QUTEC TIC auagec eneidn €naipvav  OUOKOAA
unpoc, €Ryalav paupo kanvo, ekavav Bopufo

Kal ouxva xahouoav.

& - W
i 3 =
i 2 1/
- - I 4 7

w To 1885 o lepuavoc KapAh Mnevl
= "% kaTaokelaoe &£va TPITPOXO AUGE e
" _ BevQivokivnTnpa,
¥ auTOKIVNTO MOU MOUANBNKE GTO KOIVO
- aMA\a dev eixe enimuxia OI0TI €iXe HONIG
12 x\u/wpa kar peyaAoug kpadaopoug,
- eneidn) Ta EAACTIKA TOU ATAV oupnayr.
10 TaMocg Appavt MNeld, evo
kaTtaokelale epyaleia kar nodnAara,
TO 1889, OnuIOUPYNOE €va ATHOKIVNTO
oxnHa kar o dUo Xpovia KukAo@opnoe To 1912
Kal nouAnoe yUpw ota 3000 auTokivnTa Ta
gnopeva 4 xpovia.
To 1908 n eraipia PopvT KUKAOPOPNOE TO
«MOVTEA-T» MOU NTAV NEPICOOTEPO EUKOAO OTNV
odrynon kai ¢pnvoTepo and AA\a auTokivnTa,

ATav TO MNpwWTO
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In 1908, Ford produced “Model-T” which
was easier to steer and cheaper than other
automobiles, since it was the first one to be
manufactured on an assembly line. Namely,
every worker would add a part to the
automobile, passing in front in front of them
on a conveyor belt. It only took 90 minutes
for this particular automobile to be
assembled.

Fig. 3 Rolls Royce "Silver Ghost”

Henry Royce, an English mechanic and
Charles Rolls, who loved automobiles, created
a company. In 1910, they released the first
luxury car, the Rolls Royce “Silver Ghost”.

As time went by, cars changed a lot. Today,
they can move smoothly on the road and with
great speed. They include comfortable seats, a
luggage compartment, and an airconditioning
system to maintain a pleasant interior
temperature, a global positioning system, a
stereo system for entertainment, even a
telephone and a television set in particular
cars. For the passengers’ safety, these are
seatbelts and airbags, which inflate in case of
an accident.

Most cars still use gasoline or diesel as fuel,
which unfortunately cause environmental
pollution or contribute to climatic change and
the “greenhouse effect”, since their emissions
contain carbon-dioxide, carbon-monoxide,
nitrogen and sulphur oxides, unburned
hydrocarbons and solid particles.

In order for emissions to be less harmful,

OI0TI NTav TO MPWTO QUTOKIVNTO  MOU
KATAOKEUAOTNKE O€ YPauun napaywync. AnAadn
KABe epyalOuEVOC NPOCHETE £va KOPMATI OTO
auTokivnTo Kabwg nepvoUoe and PnpooTd Tou
navw o€ €&vav  KUuANopevo 1pavta.  To
OUYKEKPIMEVO auTokivnTo Xpelalotav povo 90
AenTa yia va ouvappoAoynoei.

O AyyAoc pnxavikog Xévpl PoIC kal o ToapAg
PoA¢, nou AdTpeus Ta auTokivnTa,
onuioUpynoav eTaipeia mou nepinou 1o 1910
KUKAO(POPNOE TO auTOKivNTO NOAUTEAEIag «PoAG-
PoIG ZiABep MkoaT».

Me To mépaopa Tou XpOvou TA AUTOKIVNTA
GMagav noAU. Znuepa kivouvTal opaAd oToug
OpOPOUC Kal HE HeYAAeC TaxuTtnteC. AlabETouv
aveTta kabiouara, Xwpo Yia arnookEUEC, OUOTNHA
KNIJaTIOPOU yia  €uxaploTn Beppokpacia oTo
EOWTEPIKO TOUG, OUOTNMA  JOPUPOPIKAG
nAoNynong, OTEPEOPWVIKO YIa Wuxaywyia Kai
aKOMn HepIKA auTokivnTa dIaBEToUV THAEPWVO
kal TnAedpaon. MNa Tnv acPaieia Twv eNIBaTwv
unapyouv ol {HVeC aoPaAeiac kal agpocakol nou
(POUCKWVOUV OFE NEPINTWON ATUXNUATOC.

Ta nepioodTEPA auTokivnTa £EakoAoubolv va
Xpnolgonoiouv WG  kauoido  Peviivn n
neTpéAaio vTideA, nou, dUCTUXWC, NPOKAAOUV
poAuvon TnNG aTpooPpaipac Kar cUPBArAouv oTnv
KAIgaTikl aAAayn kal TO «(paIVOHEVO TOU
Oeppoknniou», kabw¢ OTA KAUCAEPIA
nepiExovTal Olo&eidio Tou AvOpaka, HOovoEEidIo
Tou avBpaka, ofeidia Tou alwTtou, Tou Oeiou,
dkauoTol  udpoyovavlpakec kal  OTEPEA
HIKpOOWHATIOIA.

MNa va yivouv Ta Kkauoagpia AlyOTEPO
BAaBepq, &yive agaipeon Twv dNANTNPIWOWV
ouvTnenTikwv ano Tn Beviivn kal
onuioupynbnke n  agoAupBdn  Bevdvn. Tn
dekaeTia TOU ‘90 ApxIoE va XpnolhonoleiTal o
KaraAuTng, OnAadn éva e&dpmupa  nou
PETATPENEl TA KAUOGEPIA O UudPATWO, OF
HoVOEgidIo kal o€ BI0eidio Tou AvBpaka

Mapoha auta eEakoAoubwvTac TO

[25]
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poisonous gasoline additives were removed
and unleaded gasoline was created. In the
1990s, catalytic converters were first used i.e.
a component which converts fuel into vapour,
carbon monoxide and dioxide.

Nevertheless, cars still cause serious
environmental problems, therefore efforts have
and are till made 1) to develop “green
technology” in order to decrease the
disadvantages of conventional cars, 2) to use
two energy sources, with “hybrid” cars
available, running on both

liquid fuel sources e.g.

natural gas, hydrogen, S
electricity, bio-diesel and ] <=
liquid gas. S

1. Conventional car = =E
manufacturers, using diesel
or gasoline, presented new
systems of “green” tec-
hnology e.g. an automatic
start-stop function while at
traffic lights, low friction tires, lighter material
(e.g. windshields), energy recovery while
braking, control system electrical assistance,
improved aerodynamic design etc. These new
technologies achieve a 12-25% energy saving
compared to a conventional car lacking them.

2. Hybrid automobiles run on two energy
sources. A gasoline engine is the primary
source, which functions together with an elec-
trical engine, the secondary source of energy.
The electrical energy necessary to move an
automobile e.g. in the city, or to boost the effi-
ciency of the gasoline engine e.g. while accel-
erating or driving uphill, is produced while in
motion with the help of an advanced system
which recovers the kinetic energy of the auto-
mobile and stores it in batteries. Today, hy-
bridizations is widely spread and e.g. can even
limit the fuel consumption of a middle class
family car to 4-5 liters/100 km. Hybrid automo-

The car indoor
Eik. 4 YBpI1OIkO auTokivnToO.
To E0WTEPIKO QUTOKIVITOU

auToKivnTO va NPOKaAEi &vrova npoBANuaTa
OTNV aTHOCPaIpa EyIvav Kai YivovTal OnUavTIKEC
npoonabeiec: 1. otnv avanTtu€n Tng Aeyopevng
«MPACIVNG TEXVOAOYIaG» wOoTe va peiwboluv
TA MEIOVEKTAUATA TWV CUPBATIKWV AQUTOKIVATWY,
2. oTn Xpnon Ouo €Idwv NNYwV €vepyelag, non
KUKAOOPOUV ~ OTO  EUMOPIO  Ta  AeyOpeva
«UBPIdIKa auTokivnTa», Ta onoia kivouvTal TOoo
HE Uypda Kauolha 000 Kal HE NAEKTPIKN EVEPYEIQ
kai 3. ot peraBaon and T Pevdvn Kar To
NETPEAAIO OE AMNEG HOPPEG KAUTIHWY, OMNWG M.X.

UYPAEPIO, (PUOIKO  aEpIo,
. UBPOYOVO, NAEKTPIKO PEUNa,
— 4 BlovriCeA.

' 1. OI KATAOKEUAOTEC

OUMPBATIKWV AUTOKIVATWY, ME
neTpelalokivnTApa An
BeviivokivnTipa,
napouoiaoav VEa
OUCTANATA  «MNPACIVIG»
TEXvoAoyiag, oOnwg TO
autoyarto ovuoTtnua navong/
eKkivnong Tou KivnTpa oTta @avdpia, Ta
eNaoTIKG XaunANG TPIBNC, Ta eAappUTEPA UNIKA
(onwg AentdTEpO nmapunpil), TNV aAvakTnon
EVEPYEIQG KATA TO (PPEVAPIOHA, TNV NAEKTPIKN
unoponBnon Tou ouoThuaToc dielBbuvong, T
BeATiwpeEVn agpoduvapikn oxediaon KTA. H
onuavTik  €E0IKOVOUNCN  EVEPYEIQG  MOU
METUXAIVOUV QUTEC Ol TEXVOAOYIEC KUMaIveTal
pETAEU 12-25% o€ oxéon We €va oupPBaTIko
HOVTEAO Mou Oev OIaBETEl NapOpoId CUOTAKATA.

2. Ta uBpidika auTtokivnTa Bacifouv T
AeiToupyia Toug o€ OUO Nnyeg evepyelac. Tnv
kUpIa nnyn Tnv anoTeAei évag BevgivokivnTApag,
0 onoio¢ ouvepyaletal We pia deuTtepeliouoa
nNyn nou €ival ouvnBwg £vag NAEKTPOKIVTAPAC.
H nAekTpikiy evépyeia nou xpeidletar yia va
KIViOEl €va auTtokivnTo (M.X. péoa og nOAn) n
yila va evioxUosl Tnv anodocn Tou
BevQvokivnTApa (n.x. O avneopes N
EMITAXUVOEI) NAPAYETAl «EV KIVAOE», KaBWG
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biles with greater energy efficiency after get-
ting power from a does not burden the atmos-
phere of the cities in which it is driven. Current
disadvantages are the common electrical outlet
are in their last experimental stages. The ad-
vantages of hybrid cars are summarized in the
following: they are less expensive to maintain,
the use of an electrical engine in the city saves
fuel, and less fuel give off
less greenhouse emissions.
They recharge their batteries
while braking, recovering lost
energy. They can also re-
charge while being idle e.g.
while stopping at a traffic
light. They also require sig-
nificantly cheaper road taxes
energy efficiency after get-
ting power from a does not
burden the atmosphere of
the cities in which it is driv-
en. Current disadvantages
are the common electrical
outlet are in their last experi-
mental stages. The advantages of hybrid cars
are summarized in the following: they are less
expensive to maintain, the use of an electrical
engine in the city saves fuel, and less fuel give
off less greenhouse emissions. They recharge
their batteries while braking, recovering lost
energy. They can also recharge while being
idle e.g. while stopping at a traffic light. They
also require significantly cheaper road taxes.

3) a. Automobiles running on natural or
liquid gas: Natural gas and liquid gas are
more economical because of their lower cost,
compared to gasoline, they have a large
number of octanes, which makes special ad-
ditives unnecessary, there is no corrosion
caused by these additives and therefore
there is greater car longevity, there is also a
perfect combustion without smoke due to

CIDIinternal
combustion

S-speed
manual transmission
& automated clutch

Integrated power electronics

Final drive

Fig. 5 A hybrid car
Eik. 5 YBpIOIkO auTokivnTo

gva eEeNiypévo oUOTNUA avakTa Tnv KIVATIKA
EVEPYEID TOU OXNMATOC Kal TNV anoBnkelsl o€
pnatapiec. H uBpidonoinan onpePa €ival apkeTa
01adedopEVN Kal WMOPEl N.X. va neplopioel Tnv
KaTavaAwon €vOC MIKPOUEDTIOU OIKOYEVEIQKOU
AUTOKIVATOU akoun kal o€ 4-5 Aitpa/100 yAu. Ze
TeAeUTaio  neipapatikd  oTadlo  BpiokovTal
UBpIBIKG auTokivnTa nou Ba napoucialouv
sy NEPIOCOTEPN  AUTOVOIQ,
kabw¢ Ba @optilovral and pia
KOIVI) NAEKTPIKN npila.

®oprifovTal anod pia Kovn
NAEKTPIKN Npida.

Ta NAEOVEKTAWATA  TwWV
UBPIOIKWV  QUTOKIVATWV
ouvoyilovrar ota €&nc: Ta
uBpIdIkG auTokivnTa  Eival
AyoTeEpO akpIBd OTN
ouvnpnon, n - xpnon Tou
NAEKTPOKIVNTAPA €VTOG MOANG
€EOIKOVOUEl  KaUoIa Kar Ta
ANiyoTepa  kaUoIUa EKMEPMOUV
AlyoTepa agpia TOU
Beppoknniou. EnavagopTidouv
TIG JNATaApieg TOUG OTAV TO AUTOKIVNTO PPEVAPE
kepdiCovtac xapevn evépyela. Eniong
gnavagopTi(ovral oTav €ival oTo peAavTi, ny
NePIYEVOVTAG O eva (avapl. 'Exouv onuavTika
XapnAOTEPa TEAN KUKAOPOpIAC.

3. a) AutokivnTa KIvOUJEVA HE (PUOIKO
aépIo N UYPUEPIO: TO (PUOIKO AEPIO Kal TO
UYPAEPIO MPOCPEPOUV OIKOVopia AOyw Tou
XaUNAOTEPOU KOOTOUC TOUC OE OXEON ME TN
Bev(ivn, dIaBETOUV HeyaAo apiBpO oKTaviwv He
anoTEAEOUA va Pnv €xouv avaykn ano €idika
npooBera, Oev undapyel dGBpwon, OnoTE
peyahUTtepn Oldpkeld (NG TOUC QUTOKIVATOU,
nou npokaholv Ta npdoBera vyia TNV
KaAUTEpEUON TNG Bevdivng, EXOUME TEAEIO Kauon
XWPIC kanvo kai €101 Oev EXOUME €ENIKABNOEIC
0ToUuC BaAapouc Kauone, EXOUHE TEAEIO avANEIEN
pE Tov agpa OIOTI avapelyvuovTal dUo agpia Kal

Final drive
5-speed
manual transmission

& automated clutch

Electric machine

[}
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the lack of sedimentation in the combustion
chambers, there is perfect mixture with air,
since there is a mixture of two gases and not
a liquid-gas one, during which there are
problems with mixing air and gasoline, their
fumes contain 60% less CO and 50% un-
burned hydrocarbons, while nitrogen oxide
emissions are increased due
to higher pressure and tem-
peratures during combustion.

b. Hydrogen cars are still
in experimental stage. A vehi-
cle with fuel cell carries a hy-

NORTH

Axle

| /\

OXI QEpI0O KAl UYpO TMOU OTIC XAHUNAEC
Beppokpaoiec napouaialovral NpoBARUATa oTnv
avayeiEn agpa-Bevdivnc, Ta KAUOAEPIA TOUG
nepiExouv nepinou 60% Aiyotepo CO kal 50%
ANIyOTEPOUC AKAUOTOUG UBPOYOVAVOPAKES, VW
avTifeTa ol eknopnéS o&ediwv Tou alwTou eival
AQUENMEVEG AOYW TWV UYPNAOTEPWV MIECEWV Kl
Peppokpaci®Vv nou
avanTuooovTal KaTta Tnv kauon.
B) H udpoyovokivnon Twv
QUTOKIVATWYV BpiokeTal akOun o€
neipapatikd otadio. ‘Eva oxnua
E HE KUWEAEC KAUOIJOU  EXE

Commutator

Brushes

HLNOS

Armature

drogen tank instead of a gas-

s pelepBoudp udpoyovou  avri

oline one. In a fuel cell, hy-

Field | Magnet

Bev{ivne. ZTnV KUWEAN Kaugoipou

drogen is combined with at- S
mospheric oxygen in order to
produce electricity, thus there
are no CO, emissions or any other type,
while the vehicle is on the move. Water is
the only emission and is produced as a by-
product of electricity. The fuel cell operates
as a compact electrical plant —
and not as a battery. A solid
and efficient lithium battery §
stores the electricity pro- g==
duced upon braking and de-|= %
celerating. The battery col-
laborates with the cluster of
fuel cells in order for the ve-
hicle to operate.

The only existing problem
is the lack of a hydrogen-
recharging station network,
which should be developed in
order for this technology to
be applicable.

c. In an electrical automobile, the en-
gine and a cluster of batteries replace thou-
sands of other components of hybrid and
conventional vehicles. This automobile does
not need to have its oils changed, does not

Fig. 6 Electric motor
Eik.6 HAekTpokivnTrpac

WC UMonpoiov

Fig. 7 Electrical automobile
Tesla Roadster
Eik. 7 To anop nAekTpokivnTo
Tesla Roadster

TO UOPOYOVO EVWVETAI HE TO
ofuyovo TNnG aTtpdéo®alpac yia
TNV napaywyn NAEKTPIOUOU Kal
£rol Oev undapyouv eknounéc CO, 1 AMwv
pUNWV Kara Tnv kivnon Tou OXNUATOC.
Movadikr) EKnounr €ival To vepod, Nou Napayeral
NG NAEKTPIKNG evépyeiac. H
B KUYEAN  Kauoipou  AerToupyei
8 KUPIWC WC €vac HIKPOC oTabuog
= NAEKTPIKNG €VEPYEIQG Kal Ol
oav pnartapia. Mia oupnayng
Kal anodoTIKN YnaTapia 1vIwv
AiBiou anobnkelel ToOV
NAEKTPIONd nou  napdyeral
Katd TO PevApIONA Kal TNV
emppaduvon. H pnatapia
ouvepyaleTal Pe TN ouaTolxia
KUWEAWV  KAuoihgou yid TN
AeiIToupyia Tou oxnuaroc. To
npOBANKa nou undapyel €ivar n
ENelyn  JIkTUOU  OTABPWV
avepodlaopou pe udpoyodvou,
To onoio npénel va avantuxBei yia va
£QAPUOCTTEI KAl QUTH N TexvoAoyia.

Y) ZT0 NAEKTPIKO aUTOKIVNTO £€vag
NAEKTPOKIVATAPAG Kal Wia ouaTolXia pnaTapiov
avTikaBioToUv XINGOeG GMa eEaptiuata Twv
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have an exhaust pipe, a tank or complex fuel
systems, moreover in order to achieve great-
er efficiency and better space
distribution, the power-assist
mechanism can be integrated
in the wheels. Additionally,
disadvantages are the cost of —
the batteries and their limited =
capacity, as well as the ab- §
sence of any kind of noise,
which can be considered dan-
gerous.

A lot of research is being
done on an automobile run-
ning on biofuel. This fuel, based on alco-
hols, like methanol, can be synthetically pro-
duced out of carbon dioxide found in the at-
mosphere, as well as hydrogen.

Hence the amount of carbon dioxide emit-
ted by internal combustion engines running
on methanol can be nullified, since it is used
in order to produce it.

Bibliography
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dia, 2007
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Fig. 8 A luxury car
Eik. 8 MoAuTeAéC Oxnua

W .

OUMBATIKWV Kal TwV UBPISIKWV OXNUATwv. To
autokivnTo autd Oev  Xpeldletai va Tou
aMaoupe Aadia, Oev  Exel
e€atpion, pelepBoudp N
noAuUnAoka OUOCTAMATA
S Tp0o(p0d00iaC Kauaoihou, evw yia
— peyaAUTepn anddoon  Kai
~ KaAUTEPN €KPETAMEUON XWPOU
0 MNXaviopOC MpPOWONG MMOPE
¥ va evowpatwdei aToug TpoxoUc.
Akopn dev emiBapuvel kaboAou
TO NEPIBANOV TWV NOAEWV OMou
kiveital. Mpo¢ TO napov
MEIOVEKTAUATA  xapaktnpilovTal
TO HEYAAO KOOTOC TWV WMNATAPIWV KAl N HIKPN
TOUC auTovopia kalr akoun n anouocia Bopupou
KaTtd Tnv Kivnon nou €ival apkeTa enikivouvo
OTOIXEIO.

0) TMoM\EC €peuvec yivovTtal akoun yia To
auTokivnTo nou Ba kiveital pe Brokadvoiga. Ta
kauolya nou Baocifovral o aAkoOAeC —ONwG N
pedavoAn— pnopouv va
NapackeuaoTouV OUVOETIKA ano
TO dI0Eeidio Tou avBpaka (CO,)
nou TO PBpioKOUPE OTNV
atpoo@aipa kai udpoyovo. ETol

Newspaper “Ta Nea”, 26-27 n noootnta Tou CO, nou
June 2010 eKAUETAI and TOUG  KIVNTHPES
Typos Sunday, 23 October EOWTEPIKAG kaluong nou
2011 AeIToupyoUv PE  HEBAVOAN,
Magazine Eco, 2010 unoevileTal, kadbwcg
www.econews.gr, Last visit Fig. 9 A luxury car xpnoigonoigitar yia Tnv
Dec.2011 Eik. 9 MoAuTeAEC Oxnua napaywyn autic. TwV MOAswv
onou kiveital. Mpog To napov

Iconography HEIOVEKTAUATA  Xapaktnpilovtal To  HeyaAo

http://parodynews.wordpress.com
http://valiabazou.wordpress.com
www.kerdos.gr
http://members.multimania.nl
http://greekdiamont.blogspot.com
www.fovero.gr

WWW.ECONews.qgr

KOOTOG TWV MNATAPIOV Kal N HIKPR TOUG
auTovopia kal akoun n anoucia BopuPou KkaTda
TNV Kivnon nou ival apkeTa enikivduvo oTolxeio.
'ETol n noooTtnTa Tou CO,, Nou ekAUETal ano
TOUG KIVNTNPEG €0WTEPIKNG  KaAUong nou
AEITOUpyoUV He HEBavOAn, pndevietal, Kabwg
XPNOILOMOIEITAl YIa TNV NApaywyn autie.
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Nowadays, the use of mobile phones is
widely said to be harmful and dangerous
for human health. It is already known that
the emitted radiation might have serious
consequences on the organism, but what
radiation is in fact, whether ionized or not,
and in which way it harms our organism,
is a question of high significance these
days.

Radiation is an energy which is transport-
ed in wave-like and particle-like properties.
Examples of radiation in everyday life are mi-
crowaves, radio, television, and the x-rays
used in medicine.

Some chemical elements emit ionized radi-
ation, which means they convert an electri-
cally neutral atom into either a positive or
negative ion, with the addition or the abor-
tion of electrons.

10 100 10% 108 10F
KHz  MHz

non-ionizing radiation

2TIC MEPEC MAC, MOANEC (POPEC YiveTal
AOyog yia To noéco BAaBepn kai enikivduvn
gival N XxpAon Twv KIVATOV TNAEQWVWV Yia
TNV avepwnivn uyeia. Eivar aAnBeia nwc n
akTIVOPBOAIQ MOU EKMEUMOUV HMOPEI va EXEl
OOBAPEC ENINTWOEIC OTOV OPYAVIOHO, AAAG TI
gival ota aAnBeia n akTivoBoAia, 10VIOHEVN
Kal un, Kar Pe noiov Tpono PBAAnTEl Tov
opYaviouo Mag €ivalr €va pwTnUa To oroio
EXEI YEYAAN ONuaAcia oTn onuePIvV €noxn.

H akTivoPBoAia €ival pia evépyela, n onoia
METAQEPETAl ME TN MOPPN KUMATWV N
popiwv. Mapadeiyyata akTivoBoAiac oTnv
kabnuepivy Cwn €ival o @oupvog
MIKPOKUMATWY, TO padiopwvo, n TnAEOpaon,
Kal Ol aKTIVOYPAQIEG Mou XpnaoidonoiouvTal

oTNV 1aTPIKA.
Kanola xnuikG oTOIXEi@  €XOUV  TO
XAPaKTNPIOTIKO VA EKMEUMOUV  IOVIOHEVN

akTivoBoAia, dnAadn
va METATPEMNOUV €va
ATOHO  NAEKTpPIKA
OUdETEPO O€ BETIKO N
apvnTikd 10V HE
nPOoAnWnN 1 anoBoAn
avriotoixa &voc R
NEPICOOTEPWYV
NAEKTPOVIWV.

ZYNENEIEZ THZ
AKTINOBOAIAZ
2TON OPIrANIZMO

H padievepyeia
NPOKAAEI  10VIOPOUG
oTa popla  TWV
{wvTavwv KUTTApwv.
3TIC MIKpEG OOOEIC
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CONSEQUENCES OF RADIATION IN
THE ORGANISM

Radiation causes ionization to the mole-
cules of alive cells. In small doses of radia-
tion, like the ones we receive every day, cells
recover from the damage easily. In higher
doses, up to 100 rem, cells
may not be able to recover the
damage and this is why they
might die or change their per-
manent form. Most cells that .
die are of low importance and e
our organism can easily re-
place them. However, the
ones that are mutated form
irregular cells which, in some
cases, may be carcinogenic.
So this is the origin of our in-
creased concern over concern
if someone is constantly ex-
posed to radiation.

In even higher dose, cells
cannot replace themselves and
the tissues cannot func- [T
tion. If the doses increase
(>300 rem), then prob-
lems are created to the|
immune system and the
organism cannot fight the
diseases and the contami-
nation. In the highest dos-
es of radiation, and if med-
ical care is not provided,
50% of the patients die in
60 days time.

MUTATIONS AT THE GENETIC MATERIAL
In some cases, radiation may not manage
to make the cell die, but to alter the DNA in a
way that can leave the cell alive with a modi-
fied DNA. The DNA molecules are extremely
long chains of atoms, wrapped around of pro-

Fig. 3 Skin Cancer
Eik. 3 Kapkivoc d€pparog

Fig. 2 Cancerous Lung Kal
Eik. 2 AkTIvoypa®ia evog
nveUpova Je OyKo

akTivoBoAiag, Onw¢ auTeC nou AduBavoupe
Kaobnuepiva, Ta kKUTTAapa auToenidiopbwvouv
™ BAGBN ypnyopa. Ze uywnAOTEPEC OOOEIC,
hEXp! 100 rem, Ta KUTTAPA iOWG va PNV €ivai
lkava va emdiopbwaoouv Tn BAABn kai yI

auto TO AOYo va nebavouv f va aAAd&ouv

HOVIUN pop®n. Ta nepioooTEPa
KUTTapa nou nebaivouv eival
MIKPNG onuaciag kar o
OpYyaviopog Pnopei eUkoAa va Ta
avTIKaTaoTAoEl. AUTA OPWG Mou
METAAAGXTNKAV Wnopouv va
OXNHUATIOOUV avwpaAa KuTTapq,
Ta onoia, O©& OPICHUEVEG
NEPINTWOEIC, YyivovTal
Kapkivoyova. AuTh €ival kai n
NpoéAeuon TNG augnuévng pag
avnouxiac yia Kapkivo, PJETA ano
OUVEXN £kBeaN o€ akTIvoBoAia.

2e akopa uywnAoTepeg dOOEIC
akTivoBoAiag, Ta KkuTTapa Oev
MMopoUV va avTikataoTadouv Kai
Ol KUTTApIKoi IoToi dev Pnopouv
T Va AsiToupynoouv. Av aveéBouv
nepIoooTePO ol dooelg (> 300
rem), TOTE OnuioupyouvTal
npoBAnuaTta oOTO avo-
goonoiNTikO oUoTNUa Kal o
opyaviouog Oev  pnopei  va
KATANOAEUNOEl TIC APPWOTIEC
Kal TIC MOAUVOEIC. ZTIG Mo
UPnAEc OO00EIC  akTIvoBoAiac,
av Oev 0o0Bei 1aTpikn
nepiBaAyn, TO 50% TwvV
aoBevwv nebaivel o€ didoTnua
60 NUEPWV.

METAAAAZEIZ 2TO FENETIKO YAIKO
>€ OPIOPEVEG NEPINTWOEIC, n dpdon Tng
akTIvoBoAiag iowC va PNV KAaTagepel va
VEKPWOEI TOo KUTTApo, aAAd va
dlapoponoinoel To DNA e TEToIO TPOMO Nou
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teins and organised in struc-
tures, the chromosomes, in
the cell.

Great damage to the
DNA is caused by gamma &
rays, which, if they go
through the cell, ionize the
atoms. This means they
enable the removal of elec-
trons from them, forming
positive ions or charged
atoms. The molecules near
the DNA are likely to be
ionized and to react, caus-
ing the break of chemical

va aenoel CwVTavo TO KUTTApPO
aAA@ pe Tpononoinuévo To DNA.

Ta MOpIa TOU
deoupiBovoukAcikoU o&Eoc (DNA)
eival €€AIPETIKA HAKPIEC AAUCIDEG
aTopwv, nepiehiooOpeva  anod
NPWTEIVEC Kal Opyavwueva o€
J Oopec, T XpwHOOWHATA, HECA
oTo KUTTapoO.

MeyaAn PBAGBn oto DNA
NPOKAAEITAI anod TIG AKTIVEG Y, Ol
onoieg, av dilangpdoouv To KUTTApO,
lovilouv Ta artopa, dnAadn odnyouv
OTNV  anopdakpuvon NAEKTpoViwv
and auta, oxnuatilovrac OeTika

bonds and the rearrange- Fig- 4 DNA before and af- ovra ) popTiopéva atopa. Etol Ta

ment of its elements. This
DNA disruption at the body
cells will have a minimal
influence on the human
descendants. However, it will cause disor-
ders to the cell divisions (mitosis, meiosis)
so, it can generate cancer.

However, if the ionization happens in ge-
netic cells, like spermatozoa or/and ova, the
damage might be more serious and genetic

Non-Disjunction during Meiosis

Melosis |

}’*I""O

Q@@ QO

24 22 23 23 24 24 22 22

Number of Chromosomes in Gametes

Melosis Il

Fig. 5 Non-disjunction during meiosis
Eik. 5 AvwpaAia otn diadikacia Tng peiwang

ter ionization
Eik. 4 AvanapaoTraon Tou
DNA npiv kal HETA ToV
IOVIOHO

Hopia kovtd oTto DNA eivar mBavov
va lovioToUV Kal va avTidpacouv pe
auto, npokaAwvtac Tn Oldonaon
TOU Kal TNV avakatataén Twv
oToixeiwv Tou. H avaotatwon Ttou DNA ota
owpaTika kUTTapa 0a ennpedocel eAdxIoTa TOUG
anoyovoug Tou avBpwrnou Ba NPoKaAEoEl OUWE
OIaTAPAXEC OTIC  KUTTAPIKEC  OIAIPECDEIC
(MITwoeIg) apa kapkivo.

QoT000, Qv O I0VIOUOG VivEl OTa YEVETIKA
KUTTapa, onAadn onepuatolwapia n/kar wapia,
ol {nuiEc Ba eival ooPapdTepeC kal ouvnowg
edpavifovTal  YeveTIKEG METAANGEEIC  OTOUG
anoyovouc Tou opyaviopou mny. £€adakTulia,
onhadn n avanTuén evog emnAeov SakTUAOU
0TO XépI I 0TO nOOI, AAQIOPOC Mou €ival N
EMEIPN TNC XPWOTIKAC MeAavivng dnAadni n
Tponoroinon €voc anod Ta yovidia nou eAEyxouv
TNV Napaywyn Hiac XpwoTiKAG, TNG HeAavivng.

MYPHNIKA ATYXHMATA

O1 nupnVIkoi avTIdPACTAPES NAPAYOUV HEYAAES
nooOTNTEG IOVIOPEVNG  akTIVOBOAIAG KaTd Tn
oxaon TnG Asitoupyiac Toug. ETOl
aneAeUBEPWVETAI ATOUIKN EVEPYEI, N OMOId Td
TeAeuTaia Xpovia XPNOILONOIETal and  KAnoleg

El
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mutations usually appear at the descendants
of the organism. The main symptoms that
the descendants can have is hexadactyly,
which is the development of a sixth finger in
the pigment

the hand or foot, and t
melanin, which isf
the modification of
one of the genes
that control the|
production of af
pigment, the mela-
nin.

NUCLEAR AC-
CIDENTS

Nuclear power
plants  generate
high portions of
ionized  radiation
during the fission
of the operation.

This way, atomic energy is
released, which is nowadays
used by some countries for
the production of electric en-
ergy. In addition, it is used
for war and for the construc-
tion of the atomic bomb.The
nuclear fission products are
radioactive and any explosion
could turn fatal for the land.

The main alive examples
of the effect of radioactivity
are the two atomic bombings in Nagasaki
and Hiroshima, and the nuclear accident of
Chernobyl, Ukraine, as well as the recent ac-
cident in Japan. The first case refers to the
Second World War. In August 1945, Ameri-
cans use for the first time the atomic bomb
in the Japanese cities of Hiroshima and Na-
gasaki, leaving the whole humanity speech-
less. Until today, victims have surpassed the

XOPES yIa TNV napaywyn NAEKTPIKNG EVEPYEIAC,
Eniong, xpnoiponoleital yia noAepikoUg okomnoug
Kal yia TNV KATaoKEUr TNG aTopIKNG BopRac.

Ta npoidvta TnG nupnvikng oxaong eivai
padievepyd Kkal onoladnnoTte €kpnén HMopei

‘ ; va anofei polpaia
yla Tov TOmno.

Ta KkupioTEPa
(wvTava
" napadeiypata Tng
" enidpaong NG

| akTIvoBoAiag sival
lor OU0O  piyelg
~ aTopiIknG - BopBac
oto Naykaodki kai
otn Xipooiua, Kai
TO nupnviko
aruxnua OTO
TogpvopniA NG
Oukpaviag, OnNwc¢
Kal To nNpdoQpaTto atuxnua otnv
Ianwvia.

H npwtn nepintTwon agopa
"® 10 B’ Maykoopio MoAepo. Tov
& AlyouoTto Tou 1945 ol

e AHEPIKAVOI  KAVOUV YIa MPWTN
8 popd  XpNion NG ATOHIKNG
BOUBAC OTIC 1ANWVIKEC MNOAEIC
Xipooiya kar Naykaodkl,
apnivovTac avaudn TNV
avbpwnotnTa. Ta Bupara peEXp!
onuepa €xouv E&enepdoel Ta
220.00 kal ol YEVETIKEG
METAANGEEIC Twv €NOMEVWV  YEVIQV ATaVv
TpodakTIKEC. TMépa and Toug  vekpoug,
unnpxav noAAoi avBpwnol ONANTNPIACHEVOI
padievepyd. To nepIiBAAov, o agpac, TO
€dagoc, Ta TPOPIUA Kal To VvePO NATav
MOAUGUEVA, aAM\@ eniong Ta oUvvepa
METEPEPAV TN MOAUVON KAl Of VEITOVIKEG
nepioxec. To nupnvikd atuxnua Tou
ToepvopuniA ouveBn To 1986 kai £xel akoua

intresancom |15
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220.000 and the genetic mutations of the
next generations have been tremendous.
Apart from the casualties, there were a lot of
people radioactively poisoned. The environ-
ment, the air, the ground, food and water
were polluted, but also the clouds trans-
ferred the pollution to nearby areas.

The nuclear accident in Chernobyl hap-
pened in 1986 and it still has an obvious
impact on the health of the
people in the area and on the
environment. The radiation ;
exceeded the UkrainianSs=
boundaries and even reached
Sweden. The genetic and the ™
teratogenetic cases increased &
a lot. Meanwhile, in Ukraine,

Kal ONMEPA EPPAVEIC ENINTWOEIG OTNV UYEia
TWV avlpwnwv TnG nNeEPIOXNC Kal  OTo
nepiBaAov. H akTivoBoAia népace Ta
ouvopa TnG Oukpaviag kal eEanAwBnKe PEXPI
kal T Zoundia. O1 YEVETIKEG Kal
TEPATOYOVIKEC MNEPINTWOEIC  au&nbnkav
noA\oi, evw oTn Agukopwaoia, TO MOCOOTO
npooBoAnG and kapkivo Tou Bupeosidoug
€KATOVTANAACIAOTNKE PEOa o€ OEka Xpovia.
MoAhoi and Toug onuepIVOUC
KATOIKOUG TNG YUPWw MEPIOXNG
B \'cpvoUV NpOwpa kal avantuooouv
B O10(popEC  HOPPEG  KapKivou,
Aeuxalpia, OWPATIKEG Kal
WUXOAOYIKEC APPWOTIEG.

Eniong, ekTipatar omi 6a
XPEIaoTOUV OKTW QIWVEG Yid va

the percentage of cancer was |Fig. 8 Nuclear explosion, <08apioTei TeAeing n aTpooeaipa

multiplied by a thousand in
10 years’ time. Many of the
actual residents in the area
grow old earlier and develop
several kinds of prob-
lems. In addition, cen-
turies are estimated to
be needed until the
atmosphere is cleaned
by the radiation re-
leased in 1986.
However, one of the s
most important and & T
recent accidents is the /%<
one that happened in_! =
the nuclear station on
Fukushima, Japan in
spring 2011. The ca-
tastrophe came as a consequence of the
2011 Sendai earthquake and the tsunami
that followed. The old installations, the in-
sufficient security system and the bad con-
servation of the plants were the main fac-
tors of the accident. It is estimated that

Hiroshima 1945 anoé Tnv
Eik. 8 'Ekpnén,
Xipooiua 1945

Fig. 9 Mutations after Chernobyl
Eik. 9 MeTaAGEeIG JeTa To TogpvoumA

akTivoBoAia nou
aneAeuBepwOnke To 1986.

QoTdoo, €va akopa and Ta
onuavTikoTEPa Kai, palioTta
npooPaATa, atuxnuaTa ivai
autd Mou OuvéEBn oOTov
nupnvikd  oTabud  Tng
®oukouaipa TnG Ianwviag
™V avoign Tou 2011. H
kataoTpo®n nNpbe W
enakoAoubo Tou Meyalou
Zeiopou TnG 11" MapTiou
oTOo 2evrtdl kKal Tou
TOOUVAMI NOU ToOV
akohouBnos. O1  nahigg
EYKaTaoTAoCEIG, TO
avenapkeg ouoTnua
acpaleiag kal N Kakn
ouvTAPNON TWV avTidpacThpwyv nTav ol
kUplol napdyovre TOUu ATUXAMATOG.
YnoloyiCetar T Ta Noo0OTA PAdIEVEPYEIAG
nou ekAUBnkav &enepvouv kata 400 (opeg
TOVv €TACI0O WECO Opo Kkal Mnopei  va
ouykplBoUv pe Ta avTioToixa TOU
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the radiation emitted
surpasses by 400 times
the annual average and
can be compared with
the Chernobyl rates.
The effects on the resi-
dents’ health will be re-
ally harmful and it is
almost certain that they
will suffer from several
kinds of cancer and
long-term problems.

Nevertheless, hu-
mans have now started
to learn from their mis-
takes and take more
precautions concerning
the use of energy that
can have radioactive
results. The security
measures have in-
creased, as a similar event could have cat-
astrophic consequences affecting all hu-
manity.
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Bacteria play an important role for life on
earth. Most of them are involved in recycling
nutrients. Humans use them in a variety of
applications; to prepare foods (yogurt,
cheese etc), to produce antibiotics, to clean
waste water etc. Nevertheless, there are
some of them which are pathogenic to hu-
mans. One of them, Clostridium botulinum, is
the most important bacterium for the can-
ning industry.

Clostridium botulinum is an anaerobic,
spore-forming, rod-shaped bacterium, which
can grow and yield a lethal toxin in food. Ac-
cording to Gram’s stain, it is determined as a
gram-positive bacterium. Gram’s stain is a
differential staining method of discriminating
bacterial species into two large groups (Gram
-positive and Gram-negative) based on the
chemical and physical properties of their cell
walls (Ward 2007). Clostridium botulinum
organisms are usually detected in soils and
marine sediments universally. Therefore, it

Ta BakTpia naifouv onNUAvTiko poAo yida
™ (W otn yn. Ta nepicooTEPA anod auTd
EUNAEKOVTAl OTNV AvakUKAWON BpenTIKWV
ouoTaTikwv. O1 avepwnol Ta Xpnoidonolouv
0 MIa  noikINia  Epapgoywv:  OTnv
nposTolpacia Tpoipwv (yiaoupTi, TUpi KAN),
oTnv  napaywyn  avTiBioTiIKwy,  OToV
kaBapiopd Tou vepoU anoBAnTwv kAn. Map
'0OAd auTA, unNapxouv MepIkA and auTa nou
gival naBoyova yia Tov avBpwno. ‘Eva ano
auTta, To Clostridium botulinum, €ival To Mo
onuavtikd Baktnpio yia Tn Plounxavia
Kovoepponoliac.

To Clostridium botulinum sival avagpoplo,
onopoyovo papdocidéc BakTApIo, TO Oroio
KaTta Tnv avanTtuén Tou pnopsi va napatel
Mia  Bavatngopa To&vn oTa  TPOPIua.
SUdpwva pe  TOo  TeoT Gram  Stain,
XapakTnpileTal wg gram-0eTikd Baktrpio. To
Teor Gram Stain  eivar  pia  pEBODOG
KaTnyopionoinong Twv Paktnpiov oe duo
Meyaheg opadec (Gram-Oetikwv kai Gram-
apvnTIKwV) HE BAon TIG XNUWIKEG KAl (PUOIKEG
ID10TNTEG TWV KUTTAPIKWV TOIXWHUATWY TOUG
(Ward 2007). O1 opyaviopoi Clostridium
botulinum ouvnBwg evronifovTal aTo £0aPOg
kal ota BaAdcoia 1 paTa Naykoopiwg. Qg ek
TOUTOU, Mnopei va MOAUvVel Aaxavikd mnou
kaAigpyouvTal evtog n eni Tou (Nantel
2002).

H avBpwnivn aAM\avTtiaon npokaAsital
Kupiwg and Ta onopia Clostridium botulinum
nou napayouv €idn To&ivng A, B, E kai F. O
TUNou A kail B Toiveg npokalouvTal and tnv
KaTavailwon TV OnITIKG
kovoepBonoinuévwy (Aaxavika, ¢pouTa Kal
npoiovta kpeatoc). H Tofivn TUMou E
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may contaminate vegetables cultivated in or
on the soil. It is also located in the gastroin-
testinal (GI) tract of fishes, birds and mam-
mals (Nantel 2002).

Human botulism is mainly caused by Clos-

tridium botulinum spores that
produce toxin types A, B, E
and F. Type A and B toxins
are caused by the consump-
tion of home-canned foods
(vegetable, fruits and meat
products). Type E toxin is
attributed to marine prod-
ucts, whereas type F toxin
was found in homemade
venison jerky (Botulism in
the United States 1998).
Smith (cited in Erbguth
2009) reported in his disser-
tation on botulism an alimen-
tary proclamation announced
in the tenth century by Em-
peror Leo VI of Byzantium
(886—911), in which production of blood sau-
sages was prohibited. This edict may have
arisen by some affairs associated with cases
of food poisoning. In a similar way, Erbguth
(2009) describes shamans providing to Indi-
an maharajas a flavorless powder extracted
from blood sausages dehydrated under an-
aero-bic conditions. This fatal dose of botuli-
num toxin would be added to the enemies’
meal at an invited banquet. In the late
1700s, botulism led to many deaths in Eu-
rope, especially Germany. Grisser (cited in
Erbguth 2009) describes that the economic
poverty caused by the Napoleonic War (1795
-1813) led to the neglect of sanitary
measures in rural food production. The pri-
mary origin of botulism was smoked blood
sausages. By 1811, the Department of Inter-
nal Affairs of the Kingdom of Wirttemberg

Fig. 2 Canned vegetables
by Wierink Ivonne
Eik. 2 H pwToypdgoc Wierink Ivonne
aneikovilel kovoepBonoinyeva Aaxavika

anodideTal o BaAacoiva npoiovTa, evw N

ToEivn TUNOU F £xel evTOnIOTEI O KAnvioTO

kpeac ehagiov (Botulism in the United States
1998).

O Smith avagéperal, Baoilopyevog o€
dlaTpiBl Tou vyia TNV
alM\avTiaon, o€ pia
dlaTpo@ikn  dlaknpuén
MOU AavakoIvwlnke ToOV
OEkaTo aiwva and Tov
auTtokpartopa Aéovta =T
Tou BulavTtiou (886 £wg
911 p.X.), ortnv onoia
anayopeuoTav n
napaywyn TWV
alAavTiIkwVv — aipaToc.
Autd TO dIGTayda iowg
va Exel NPOKUYEl €NneiTa
ano OPIOHEVEC UMNOBECTEIC
nou oxetidovrar Me
NEPINTWOEIS  TPOPIKNG
dnAntnpiaong. Mg
napougolo  TPOMo, O
Erbguth (2009) nepiypdgel ocaupdvoug va
napexouv o€ IvOoUC paxapayladec pia
AyeuoTn OKOV MOU  MPoEPXOTAv  ano
AOUKAVIKa  @igaTo¢  aguddTwpéva  uno
avagpoBleg ouvonkes. AuTn n Molpaia 060N
aAAavTiknG To&ivng npoopi0Tav yia To yeupa
TV eXOpwV KAAEOUEVWV O€ OEinvVo. 2Ta TEAN
Tou 1700, n aAAavTiaon ATav n airia noAAwv
Bavatwv otnv  Eupwnn, 10giTepa  oTn
lepuavia. O Grisser (ava@éperalr  oTOV
Erbguth 2009) nepiypagel OTI N OIKOVOUIKA
avéxela n onoia nPokANGnke and Tov
NanoAeovTeio MoAépo (1795-1813) odrynoe
OTNV NAPAPEANCN TWV UYEIOVOUIKWY HETPWV
oTNV aypoTIKn Napaywyn Teogipwyv. H kupia
npoéAeuon TnG alavtiaong nATav  Ta
KanvioTa Aoukavika aiparog. MNupw oTo 1811,
To Tunua EowTepikwv YnoBéoswv ToOu
Baogiheiou Tng BupTepBepynG OIANIOTEUOE TN
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accredited “sausage poisoning” to a sub-
stance named “prussic acid”.

«Moreover, Justinus Kerner (1786—-1862),
a German physician and a poet, published
his observations on botulinum toxin (1817-
1822), theorizing that:

«The toxin grows in spoiled sausages un-

der anaerobic conditions

oIt affects the motor nerves
and the autonomic nervous
system

oIt is deadly in small doses.

In addition, Dr. Kerner cor-
rectly specified all the neuro-
logical symptoms of botulism &
recognized nowadays.

“Botulism” derives from the
Latin word “botulus”, meaning

«dnAnTnpiacn and Aoukaviko» O€ Mid ouagia
Mou ovoPaleTal «npwaolkd 0Eu»,
EninpooBeTwe, o Justinus Kerner (1786-
1862), €vac lepupavoc yiaTpoc kai noinThg,
OnNMoaicuoeE TIC NAPATNPNOCEIC TOU OXETIKA ME
TNV aMavTtikn  To&ivn  (1817-1822),
unoBETovTag oOTI:
.‘4 e H T0Eivn avantloosTal o
alMolwpéva  al\a-vTIKa
uno avaepoPIEC CUVONKEC
Ennpealer Ta  kivnTika
velpa Kal TO QUTOVOWHO
VEUPIKO ouoTnua

Eivar Bavatngopa o¢
4 MHIKPEG BOOEIG.
" O Dr. Kerner ceixe

’ EKGTCIYp(']LpEI owoTd OAa Ta
S5 VEUPOAOYIKG OUUNTWHATA TNG

sausage. This term arose origi- $& ge  aA\\avTiaong nou
nally in Mdller's reports, an au- &= - : avayvwpilovTal onuepa.

thor in nineteenth century |, . Fig: 3 Japanese scientists "aAavTiaon"  (oTnv
(Torrens cited in Erbguth injécting rats with pathogens. ... . \\oooa “botulism”)

2009). Finally, Emile van Er-
mengem, a microbiologist, af-
ter isolating this bacterium, he
denominated it Bacillus botulinus, which was
renamed Clostridium botulinum in later years
(Erbguth 2009).

Nevertheless, due to their extreme toxicity,
Clostridium botulinum neurotoxins were one of
the first agents to be assayed as a bio-logical
weapons agent by many countries, such as Ja-
pan, Germany, the United States, Russia, and
Irag. Dembek (n.d.) remarks that by the 1930s,
in occupied Manchu-ria, Japan formed a biolog-
ical warfare command addressed as Unit 731.
As confirmed by the military medical com-
mander of Unit 731, lethal doses of C. botuli-
num were given to prisoners (Figure 3: shows
Japanese scientists testing the lethality of vari-
ous disease agents). Botulinum toxin was re-
ferred to as agent X (Dembek et al n.d.).

Eik. 3 IGnwveg eNIOTAHOVEC
gyxuouv naboyodvoug opyaviopoug
O€ MovTiKIa

NPOEPXETAl aANO TN AATIVIKN
AEEN "botulus" nou onpaivel
Aoukaviko. AuTdg o0 Opog
NPOEKUYPE apXIka oTIC ekBEaeic Tou Miller,
EVOC OUYYpapea Tov OEKATO €vaTo aiwva
(Torrens nponapateBeic oc Erbguth 2009).
TeAog, o] Emile van Ermengem,
HIKPOBIOAOYOC, apoU  anopovwoe  TO
BakTnplo, To ovoupaoce Bacillus botulinus, To
onoio PeTovopaoTnke Clostridium botulinum
ota enopeva €tn (Erbguth 2009).

AOyw TNG €EAIPETIKAC TOEIKOTNTAC TOUC, Ol
VEUPOTOEiveG Tou Clostridium botulinum nTav
anod TIC NPWTEC TOEIVEC NMou avaAuenkav wg
BioAoyikO OnNAo and MOANEG Xwpeg, OnwG N
Ianwvia, n Meppavia, TIG Hvwueveg MoAiTeieg,
T Pwoia kai To Ipdk. O Dembek eneonuave
OTl and Tn Oekastia Tou 1930, oTnv
katexopevn Mavtloupia, otnv Ianwviaq,
Onuioupyndnke Hia JIOIKNTIKN OTPATIWTIKN
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Turning to the Clostridium botulinum
characteristics, although botulinum spores
are rather heat resistant, the toxin itself is
heat sensitive. Heating food at 80 °C for 30
minutes or 100 °C for 10 minutes destroys
the active toxin. The thermal resistance of
spores escalates in foods pH and a with a
higher lower salt content. C. botulinum fa-
vors living among weaker and minor micro-
organisms. Thus, by the time an acidifying
agent is added, e.g. in pickling, other bacte-
ria will grow and prevent the growth of C

opyavwon ev ovopati Movada 731. ‘Onwg
enpBefaiwbnke and TNV OTPATIWTIKN
OloIKNTIKR  1aTpikf,  TnG Movadag 731,
Bavatngopec dooeic Tou C botulinum
divovtav oTouc kpaTtoUpevoug (Eikova 3:
IGnwveg  €NIOTAMOVEG  €Aéyxouv TV
BvnoipoTnTa d1Iapopwv voowv). H alAavTikn
Togivn avagépetal  w¢ napayovrag X
(Dembek et al n.d).

‘Ocov  agopd Ta XAPAKTNPIOTIKA TOU
Clostridium botulinum, av kai Ta ondpia Tou
gival apkeTa avOekTika oTn BepuoTnTa, N idI1a

Country Product Organism and Cases Factors contributing to
(year) toxin type (deaths) outbreak
Canada . L Proteolytic
(1985) Commercial garlic-in-oil C. botulinum B 36 temperature abuse
UK Commercial hazelnut Proteolytic Toxin added vath
(1989) yoghurt C. botulinum B 27(1) hazelnut conserve to
' correctly chilled yoghurt
USA Barbequed [fresh] . N
(1990) surgeon fish (palani) C. botulinum B 3 temperature abuse
USA Restaurant, commercial Proteolytic 8 (1) Recontamination and
(1993) cheese sauce C. botulinum A temperature abuse
Restaurant; potato dip . .
USA (“skordalia”) and Proteolytic 30 p;;?;g:?gii:;ﬂ;ly
(1994) . aub_e!"glne dip i C. botulinum A chilled yoghurt
(“meligianoslata™)
USA Commercial clam Proteolytic 5 temperature abuse
(1994) chowder C. botulinum A P
USA Commercial black bean Proteolytic 1 temperature abuse
(1994) dip C. botulinum A P
Italy Commercial Proteolytic
(1996) mascarpone cheese C. botulinum A 8(1) temperature abuse
Commercial hot-
Germany smoked vacuum- Non-proteolytic > Suspected temperature
(1997) packed fish C. botulinum E abuse
(“Raucherfisch”)
France Commercial chilled fish Proteolytic 1 temperature abuse
(1999) soup C. botulinum A P
Germany Commercial vacuum- Non-proteolytic 1 Consumed after “use-by
(2004) packed smoked salmon | C. botulinum E date”
UK Commercial chilled .
2004 organic hummus Not known 1 Time/temperature abuse
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botulinum. The toxin is also deactivated
(Saulo 2007).

Foodborne botulism is divided in two
physiologically and genetically clostridia, pro-
teolytic C. botulinum and non-proteolytic C.
botulinum. Moreover, toxins induced by
some Clostridium botulinum bacteria are non
-proteolytic, which means that affected food
may look and smell normal. Proteolysis gen-
erally produces unpleasant odors during
growth. Oxford dictionaries (2012) define
proteolysis as the breakdown of proteins or
peptides into amino acids by the action of
enzymes. On the contrary, the non-
proteolytic nature means that foods may
seem unaltered with no unpleasant accom-
panying odor. Additionally, Proteolytic C. bot-
ulinum is a mesophile. Wikipedia (2011) de-
scribes mesophile as an organism that grows
best in a moderate temperature). It has a
minimum augmentation temperature of 10 °
C-12 °C, and creates toxins of types A, B and
F. Non-proteolytic C botulinum is psy-
chrotrophic. Psychrotrophic nature indicates
bacteria that are capable of surviving or even
thriving in a cold environment (Wikipedia
2011). It is able to grow and create toxin at
3.0 °C and produces toxins of types B, E and
F. Hence, non-proteolytic C. botulinum is a
serious matter in chilled foods, as seen in
table 1 (Peck et al 2006).

The symptoms detected in foodborne bot-
ulism, are primarily gastrointestinal. These
include nausea, vomiting, abdominal cramps
and, occasionally, diarrhea. At a later stage,
the prevailing symptoms are neurological.
Such as diplopia (blurred or double vision),
dry mouth, slurred speaking, fatigue and
muscle weakness. If the infection is severe,
respiratory muscles are affected, resulting in
ventilatory dysfunction and death if help is
not provided. The time between toxin con-

n Tofivn e€ivar euaiobntn. H Bfpuavon
Tpo®ipwv o€ 80 °C yia 30 Aenta i 100 °C yia
10 AenTa kaTaoTpEPEl TNV evepyn To&ivn. H
BepUIKN avTioTaon TWV onopiwv
KAIHGKWVETAl 0 TPOPINA HE uwnAoTepo pH
Kal XapnAOTEPN NEPIEKTIKOTNTA O aAdTI. To
C.  botulinum npotiyd va el pPETAEU
aoBeveaTEPWV Kal MIKPOTEPWV
MIkpoopyaviopwv. 'ETol, and Tn oTIyun nou
£€vac napayovtac o&iviong npooTifeTal, n.x.
oTn oahkapoupa, alha Baktnpia Ba au&nbouv
kar 8a eunodicouv Tnv avantuén Tou C
botulinum. H To&ivn eniong anevepyonolsital
(Saulo 2007).

H peTadidopevn HEOW  TPOPWV
aAAavTiaon XwpileTal og dUO PualoAoyIKa Kal
YEVETIKA KAWOTPIOIQ, TO NPWTEOAUTIKO C
botulinum xai To pPn  NpwWTEOAUTIKO C
botulinum. O1 To€ivec nou npokahouvTal ano
opiopeva Baktnpia Clostridium  botulinum
gival Yn-npwTEOAUTIKA, NPAYUA MOU ONUaiVvel
OTI Ta ennpealdpeva TPOPIUA HMOpeEi va
qaivovTal kal va pupifouv @ualoloyika. H
npwTeOAUON napdyel YeviKOTEPA dUCAPEDTEC
OOWMEG KaTa Tn dIdpKEIa TNG avanTuéng Tng.
To Oxford dictionary (2012) opiel g
npwTtedAuon Tnv didonacn Twv NPWTEVAV N
TV NeENTIOIKWV OEOPWV OE AMIVOEEQ WECW
™G dpdong Twv evlUuwv. AvTiBeTa, n UN-
NPpWTEOAUTIK) @UON onuaivel OTI  Ta
ennpealopeva TpOPIUa KNopei va ¢aivovtal
aval\oiwTa Xwpic TN ouvodeia duoApEOTWV
oopwv. To npwTteoAuTiKO C. botulinum civai
Beppo@iro. H Wikipedia (2011) nepiypagel
TOUG Beppo@INouc opyaviopolg, G
opyaviopouc nou avantlooovTal KaAUTepa
oc METpIa Beppokpacia. ‘Exouv €AapxIoTn
auénTikr Beppokpacia otoug 10 °C-12 °C,
kal dnuioupyoUv To&ives TUNou A, B kai F. Ol
MN nNpwTeoAUTIKOI opyaviopoi C. botulinum
givar puxpoTpo@ol. H wuxpoTpopn @uon
xapakTtnpilel Ta BakTipia nou sivar oe BEon
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sumption and the symptoms outbreak varies
from 18 to 36 hours (Botulism in the United
States 1998).The growth of C. botulinum is
prevented by high temperature, acidification,
dehydration, salination, as well as with cer-
tain food preservatives e.g. nitrite, ascor-
bates, polyphosphates etc. Generally, food
packaging should be always inspected for
any type of damage like punctures and tears.
Swollen, gassy cans or anything spoiled must
be avoided, as well as discolored, moldy
products that have bad odor.

In conclusion, C. botulinum is the bacte-
rium that causes a lethal paralytic disease,
botulism. Botulism is one of the most dan-
gerous forms of food poisoning as the illness
can be fatal in three to 10 days if nottreated.
Subsequently, prevention is of the utmost
importance.

Appendix

One of several incidents of food poisoning
caused by Clostridium botulinum toxin A
arose in Fukuoka prefecture, Japan. The ma-
jority of the patients had consumed commer-
cial fried lotus rhizome solid mustard with no
heating. C. botulinum toxin type A has the
highest deadly function. Hence, eleven of the
36 persons addressed as patients died of
botulism. Most of the patients and the de-
ceased were considered to have ingested the
food without heating it, due to the fact that
no symptoms were discerned among persons
who ate the food after heating (Otofuji et al
1987).

On top of this, the most recent incidents
of human botulism occurred on July 2007, in
USA, involving a commercially canned chili
sauce (CDC 2007).

Furthermore, C. botulinum (toxin types A,
B, E, and C, D) may also exist in bio-bin
waste. Bohnel (2002) remarked that fly lar-

va enifInoouV ) akOun Kal va €udoKIUnoouV
oc &va Yuxpo nepiBalov (Wikipedia 2011).
'Exouv Tnv IkavoTnTa va avantuxBouv kai va
dnuioupynoouv To&ivn otoug 3.0 °C kal
napayouv Togivec Tunou B, E kai F. Q¢ ek
TOUTOU, N KN NPWTEOAUTIKOI opyaviopoi C,
botulinum eivar éva ocoBapd Oféua oTa
dlatnpnuéva We anAn Wugn Tpogiua, onwg
¢aiveral otov nivaka 1 (Peck et al 2006).

Ta oupnTopata nou evronifovral oTnv
TpoQIK aAAavTiaon, e€ival kupiwg
yaoTpevTepika. AuTd nepidauBavouv vautia,
£UETO, KOINIGKEC KPAWMEC Kal, MePIOTACIAKA,
dldppola. e peTayeveoTepo oTadio, Ta
ENIKPATOVTA CUPNTWHPATA €ival VEUPOAOYIKA.
'Onw¢ oinAwnia (BoAny 1 dINAr  oOpaon),
EnpoaoTopia, pnEPdEUEVN OMIAIQ, KOMWAON Kal
JUikn aduvapia. Eav n Aoipwén eivar ooBapn),
Ol avdnveuoTikoi WUeC ennpealovral, e
anoTEAECHA avanveuaTikn dUCAEIToupyia Kal
Bavarto, av 0ev unap&el napoxn Bonbeiac. O
XpoOvoc MeTAEU TNC KATAVAAWONG TWV
Toéivwov  kal TnG €kONAWONG Twv
OUMNTWHATWV NOIKIAAEI anod 18 €wg 36 wWpPEC
(Botulism in the United States 1998).

H avantuén Tou C. botulinum eunodileTal

ano UWnAR Beppokpaaia, o&ivion,
aeudaTwaon, aAdtwon, kabw¢ kal  ano
OpIOUEVA  ouVTNENTIKA  TPOQIdwY,  N.X.

VITPWON, aokopPikd, NOAUPWOPOPIKG alaTa
K.AM. [evik@, n ouokeuaaoia TPOPIUwV NPENEI
va eniBewpeitTal navra yia kabe €idoug {nuiq,
ONwG OMéG Kal  OXIOMEC.  AIOYKWHEVEG
KOVOEPPEC ME aépla 1 OTIONMOTE XAAAOHEVO,
npénel  va  ano@eUyeTal, KabBwG  Kai
HouxAlaopéva npoidvra pe aA\oiwon Tou
XPWHATOC MOU £X0UV Aoxnun Hupwdid.

Ev katakAeidl, Clostridium botulinum givai
TO BakTnplo nou npokaAsi Tnv Bavatneopa
napaAuTikn  aoBeveida  aM\avtiaon. H
aM\avTiaon €ival yia and TIG N0 ENIKiVOUVEG

HOPPEG  TPOPIKNAG dnAnTnpiaong kabwg n
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vae out of bio-bins may be vectors of the
likely fatal C. botulinum.

Another form of Clostridium botulinum
is infant botulism. Unlike foodborne botu-
lism, infant botulism is a contagious dis-
ease concerning only infants younger than
one year. Due to the underdeveloped in-
testinal micro flora, the spores carried into
the intestines may grow and induce active
toxin. For this reason, honey should not be
given to infants. The contamination of
honey by spores of C. botulinum potential-
ly takes place either in the beehive or by
the time of the extraction phase. Either
way, the contagion is considered to occur
via dust. Nevertheless, most infant pa-
tients inhale C. botulinum spores carried
by dust that sticks to saliva and is swal-
lowed. Such cases are not considered pre-
ventable (Nevas 2006). In 1976, Dr. Ste-
phen S. Arnon of the California Depart-
ment of Health Services detected 30 to 40
cases of infant botulism yearly. Canada,
Massachusetts and Argentina begun to re-
port cases some years later (Emmeluth
2010).

However, Clostridium botulinum is also
used in beauty cosmetics. Botulinum toxin
(Botox) type A is a bacterial toxin that pre-
vents nerves from functioning normally (a
neurotoxin). It inhibits nerves from releas-
ing a chemical called acetylcholine, which
is vital for the nerves to communicate with
muscle cells. Thus, it prevents muscles
from receiving nerve stimulation. Prevent-
ing nerve stimulation of muscles causes
the muscles to become paralyzed. It is
useful for treating conditions where exces-
sive nerve stimulation to muscles is caus-
ing abnormal muscle functioning, contrac-
tions or spasms. It is injected into the af-
fected muscle for this purpose. In addition,

aoBévela pnopei va anoPei yoipaia o 3 €w¢
10 peEpeg, eav Oev avTideTwnioTel. Karta
ouvenela, n  nNPoOAnWn  &ival  uyioTtng
onuaociac.

'Eva an6 Ta noAA@ nepioTaTika TPOPIKNG
onAnTnpiaong nou npokANBnke and Tnv
Clostridium botulinum ToEivn A aveékuyav
oTnv noAn ®oukouoka, otnv Ianwvia. H
nAseloyneia Twv acbevwv €iXe kATavalwaoel
EUMOPIKN, TNyavnTn oTeped pouaTapda pidac
-AwTOU, Xwpic B¢puavon. H C  botulinum
Togivn TUMou A €xel TN MeEyaAUTepn
Bavatngopa Asitoupyia. Q¢ ek TOUTOU,
EvTeka and Toug 36 acbeveic neBavav ano
aMavTtiaon. Or aoBeveic kal ol anoBavovTeg
BewpeiTal OTI €ixav KATavaAwoel To TPOPILO
Xwpig BEppavan, Aoyw Tou yeyovoTog OTI Td
AaToua Mou €ixav KatavaAwoel To (paynto
METG Tn O&ppavon Oev €ixav OCUUPNTWPATA
(Otofuji et al 1987).

Ta nmo npoopata €neicddia NG
avOpwnivnG alhkavTiaong ouvéBnoav  Tov
IoUNIO Tou 2007, oTic HMA, apopwvTac Hia
KovoepBonoinKevn odAToa ToiAl NAaykoopiou
gunopiou (CDC 2007).

EninAéov, TO Pakmipio C  botulinum
(TUnoi To&ivng A, B, E kai C, D) pnopei €niong
va PBpioketal ota anofAnta PloAoyIKwv
kadwv. O Bohnel (2002) napaTtipnoe OTI Ol
NPOVUU(PEC HUYWV OTOUC PBIOKAdOUC HMOPEI
va €ival gopeic Tou mbava Bavatngopou C
botulinum.

Mia AaMn poppny Tou  Clostridium
botulinum ecivai n Bpe@ikny alavtiaon. e
avtibeon pe TNV Tpo®Ik aliavTiaon, n
Bpeikl al\avTiaon €ival pia  PETAJOTIKN
acBevela nou agopd WOvo Ta BPEQn
MIKpOTEPA TOU €VOC £TOUGC. AOY®w TNG
UNavanTuKTNG EVTEPIKNG TOUC HIKPOXAwPIdAC,
Ta onopia C. botulinum PeTAPEPOPEVA OTO
EvTEPO, MNopei va avanTtuxBolv, kal va
onuioupynoouv evepyn Togivn. Ma To Adyo
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it is used to improve the appearance of
frown lines between the eyebrows and
wrinkles (European medicines agency
2003). Drs. Alan Scott and Edward Schantz
was a pioneer in using Clostridium botuli-
num to treat human disease in 1968 such

as blepharospasm and strabismus. Jean

Carruthers, a Canadian Y
ophthalmologist in 1987, "“‘0“
noticed that wrinkles van-
ished after using botulinum
toxin A for blepharospasm.
Along with her husband, 7@
Alastair Carruthers, a der- .
matologist, changed the g% * *
field of cosmetic once and ;\K. -
for all (Ting & Freiman & & :
2004). A’"““"

Clostridium  botulinum,
started as a food poison,
continued as a biological weapon, and it
ends as one of the most essential pharma-
ceutical in ophthalmology, neurology and
dermatology.
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