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2NMOeLOL TWV ULKPOBLWVY

* H HEAETN TWV ULKPOOPYOAVIOUWYV OXETL(ETOL UE
TNV KaBnuePLVOTNTA MOC

1) Ta pkpoflo eivat oL TPWTOL OpYyaAVICHOL TTOU
eudaviotnkav otnv Lotopia tnc ync (ta mpwta
arnoAlBwpota).

2) Elvou mavtoxoUl mapovta Kol EMtEAoOUV
ouvoLwdelc Slepyaoiec yia to mepPaiiov

3) Mmopouv va xpnotuomnotnbouv armo tov
avOpwro

4) EvOEXETAL VA TIPOKOAEOOUV OPPWOTLEC



2TOXOL TOU poBnuatoc:

1. BOGIKEC OEWPNTIKEC YVWOELC YLOL TOUG HLKPOOPYAVIGHOUC
Aopn Kol Asttoupyla TTPOKAPUWTLKWY KoL EUKAPUWTLKWY KUTTAPWV
Moplakn BLoAoyia piKpoopyavIoUWY

MNopaywyn EVEPYELAC ATTO TOUC LLKPOOPYAVIOHOUG

Moapoucioon tou Baktnplakol KOGUOU

MNapouciaon tou Bacheiov Twv HUKNTWV

Blotexvoloyia (mapaywyn mpoioviwy oo Toug HUIKpoopyaviopoug)

2. MPOKTIKEC YVWOELC

KaAALEPYELQ, LKPOOKOTILA, OVAYVWPLONCE KoL OLTTOUOVWO NG ULKPOOPYOVLOLLWV.



MNMpoteivopeva BEPaTa TTPOS TTPOPOPIKN TTapouCiaon
(20°, TTapadotéa n Trapouaiacn ppt)

To MIKpORBiwua TOU EVTEPOU.

[Mw¢ TTPoEKUYWAV ECEAIKTIKA TA MITOXOVOPIA KOl O XAWPOTTAACTEG
OTA EUKAPUWTIKA KUTTAPQ;

NEUPOEKPUAIOTIKEC VOOOI Kal MIKPOBiwua.

XPAOEIC TwV apXaiwv aTn BioTexvoAoyia.

[Mapougiaon Tou PIKPORBIWMATOC TOU OTONATOG.

[1pofI0oTIKOI OpyavIouoi: TTapouadiaocn Kal POAOC OTO METABOAIOUO.

[ToAuavOeKTIKG O€ avTIBIOTIKA TTaBoyova: £¢rjynon Tou QalvouEVoU,
OXEQIAOUOC MEAAOVTIKWV QVTIBIOTIKWV.

BioUpévia: oxnuUaTtiopog Kal N onuaoia Toug oTnv TTaboyEveaor.

2. XEON OTEAEXWY OAKXOPOMUKNTO-UTTOCTPWHATOG KAl TWV YEUOTIKWY I0IOTATWY TOU 0ivou.



TO YVWOTLKO OVTLKELLEVO TNC
MukpoBLoAovyiac

° MleOBlOAOVia: N LEAETN TWV OPYAVIOUWV TTOU €V pumopouv
va tapatnpnOouv He YUUVO PATL, aAAA QTTOULTELTOL ULKPOOKOTILO yLa
TNV napatnpnon Touc.

H peyaAutepn Kat rito ouvOetTn BLOAOYLKN EMLOTAWN.

— MiKpoOpYyOVIOMOL 1] HLKPOBLA: OpYAVIOUOC ULKPOTEPOC
tou 0.1 mm (100 um). NeplthapPavel oug, Baktnpla,
apxaio, HUKNTEC, dUKN, TTpwTolwA.

— Av KOl UTTOPXEL APVNTLKN CUOXETLON YLOL TNV UYELA TOU
avOpwriou, MoAAoL LKpoOOopyaVvIoHOL Elval amapaitntol

yla tn wn.



KAGadol Tn¢ MikpoBioAoyiag

= Ayportikrl MikpofioAoyia

= BiotexvoAoyia

= AIOTPO®PI), YOAOKTOKOMIO KOl UOATOKAAAIEPYEIEC

= ['eVETIKN JNXavik Kal TeXvoAoyia avaocuvdlaouévou DNA
= laTpikn WIKpoRioAoyia kal EtTidnuioAoyia

= Avooof3ioAoyia

= [TepiBaArovTik) MikpoBioAoyia
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Presentation Notes
Medical micro – microbes that cause disease in humans and animals (ex. Flu virus)
Public Health Micro and Epidemiology – monitor and control spread of diseases in communities (ex. CDC, WHO)
Immunology – study protective substances and cells produced in response to infection (ex. Vaccination, allergies)
Industrial micro – safeguard food and water, also use biotechnology to produced desired products
Agricultural micro – relationship between microbes and domesticated plants/animals
Environmental micro – effects of microbes on earth’s habitats



Yno kAadol Tnc MikpoBioAoyiac

 BakTtnpioAoyia
* MukoAoyia

« QukoAoyia

* MpwTtolwoAoyia
* loAoyia
 AvoooAoyia



MeyEOn



These are prokaryote
E. coli bacteria on the
head of a steel pin.




Ta pikpoBia Exouv dtadopetikn epdavion Kot LeEYEON

* Méye0Boc¢ — ta eplocotepa 1-5 um, aAAd to HEyeBOC TOoug
kKupoivetat amo 0.1 ewg 660 pm ava KUTTapo.

e Ot ol elval akopa pLkpoTEpOL

Typical animal cell

i
1000 nm 1000 nm = 1um



2UyKplon peyebouc
£UKOPU WTLKWV-TIPOKOLPU WTLIKWV

Eda@iko TTpwTtdlWwo
eEVOOKUTWVEI BAKTAPIO




[Tapadeiypata YIKpoRiwv

Pseudopods

apoIBAC (PUKOG



All the bacteria on the planet 90 million blue whales

http://www.teachoceanscience.net/teaching_resources/education_modules/marine_bact
eria/learn_about/



loTopia TNG MikpoioAoyiac



H dtapaxn yio TNV « LU TOLLOTH
vevean» the {wnc

* HumobBeon otL ot {wvtavol opyaviopol
avaduovtal oo vekpn UAN ovoualetal
autopatn yeveon tnc wnc. Zupdwva PE avtn
N Bewpla, plo «lwtikn duvaun» otnv LAN
urtopet kot 6ivet {wn.

* H evaAlakTiki Bewpla «Bloyeveon» umtootnpilet
OTL OAoL oL {wvTtavol opyaviopol TTpOKUTTTOUV
aro {wn nou poUTapXEL.



APXIKA: QUTOUATN VEVEDT TNG ang (Spon'l'aneous
Generation) pmopei va TpokUYel ato vekph UAN

ApiatotéAng, 350 . X.

2.Updpwva pe Tov ApioToTéAN:

ﬂaparnpstrat £Ul<oAa OTL oL acptb'sg usya)\wvouv aﬂo
™ 5poao (oV] 7T8(pl'£l. ata cpura ot Yelpeg ano
admia UAn, ta movtikla amo Ppwuiko aavo”,

AUTA h avTiAnwn diatnpnBnke yia 2000 xpovia...

384 -
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Spontaneous Generation


* OLTTPWTOL EMOTAUOVEC ELYaV TNV TAON VA
e€nyouv ta GUOoLKA POLVOUEVA PE EVA LELYHAL
arno 6oéaolec, mMPoANPELC KAL ETILXELPIUOTAL.

* H oUyyxpovn entotnuovikn okePn Bewpettal
OTL ap)ileL tov 17° awwva.



H emoTnuovikn peBodoc

[Mapartipnon eaivouEvou

AOYIKN UTTOBE0N YIA TO PAIVOUEVO
[MeipaparTikn ecakpifwaon TnG uttTdBeong
2UUTTEPAOHATA:

. ATTéppIyn TNG UTTOBEONC
2. EmpBepaiwon

3. AI6pOwaon TNG apxIKNG uTTOBeoNG Kal BEATIWPEVN
ETTAVAANYN TOU TTEIPAUATOG



To paIvouevo:

Avatrtucn (WvTavwy OpYyavIoNwY o€ (WIKOUC XUMOUG-KPEQG

EpwTnon: 11 TO TTPOKAAEI;
YT1166¢eon:

1. MNMpokaAgiTal aubopunTa
(N €0TW aTTO XNUIKA METAPBOAN TWV OTOIXEIWV)

2. INpokaAeital atrd aAAn {wn (Bloyéveaon)



«AuTOHATN Yeveon TNG (wNG», UNOCTNPIKTEC

O John Needham (1713-1781) — €Bpace (WO
ano apvi, Tov oPppayice KAl NnapaTnpnoe
avanTu&n JETA ano Kanoia XPovikn nepiodo.

(avenapknc Xpovoc Bpacuou, un acnnTiko
KAEIOINO NWHATOC)

O Felix Archimede Pouchet (1859) — H (wn
LMopel va NPoeABEl ano Vekpa popia Ta onoia
£PXOVTAl 0€ enapn Pe vekpn (wvTavn UAn.
«Anedeiée» TNV avanTuén xwpic Tnv avaykn
aspa.




«Bloyeveon»,
UMNOOTNPIKTEC



O Girolamo Fracastoro (1aTpoc) (1476-1553)
nioTeue OTI adpaTa nAaocpara (onopia) ATav
unevuBuva vyia TIc acBevelec. O NPWTOG NMoU TO
NPOTEIVE.

O Franscesco Stelluti (1577-1652) napaTrpnoe
LENIOOEC Kal okabapia Pe PIKPOOoKOnIo.




Robert Hooke (1635-1703)

«  ®uo100ipNC Kal
apXITEKTWV.

« 'Towc 0 NPWTOC NMou €ide
(wVTavouc opyaviopouc.

» Xpnoiponoingoe nNpwrog
TOV OpO KUTTApO Yia va
NEPIYPAYEI AUTO Moy

€i0€ O NapackeuaouaTa
ano QeAAO.




Anton van Leeuwenhoek (AiBavyouk) (1632-1723) “"Twdkia-Cwdpia”

1632 - 1723

PagpTng nou Xpnoipomnolouce pakoug yia
va_eAEYXel TA UPAoPaTa Tou. AnEKTNOoE
evOIaPEPOV YIA TNV KATAOKEUN PAKWV.

KaTaokeuaoe ekaTovTadeg HIKPOOKOMIA
ME peyeBuvon ewc kal 270 popec.

AVAKAAUWE HIKPOOKOMIKOUG '
OpYaVIOHOUG, a0paToug 0TO YUHVO HATI.
Toug ovopaoe «(wakia-wapia».

O NpwTOG NOU NEPIEYPAYE BAKTAPIA Kal
npwTtolwa.
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Leuwenhoek

http://images.google.com/imgres?imgurl=http://education.jlab.org/qa/atom_model_02.gif&imgrefurl=http://education.jlab.org/qa/atom_model.html&h=294&w=294&sz=15&tbnid=h9aEmwLGmNqaUM:&tbnh=115&tbnw=115&prev=/images%3Fq%3Datom%2Band%2Bimage&start=1&sa=X&oi=images&ct=image&cd=1
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LEECWEXEGEK'S FIOURES OF D TEELY FROM THE ATMAN NOUTH
iLatier X0, 17 Sept. 16530
Enlarged (X 14) from the segravings published in Are. Nar D, 1653,

Fig A, & molals Hacallua

Fig. B, Selrnominas sputigins, C . . . . D, the path of its motion.

Fig. E, Mbzronsss,

Fig F, Lepiatlirir baccalin,

Fig. a. A sptrochmbe—protaldy ” Sparochanta bucealns,” the lasgest form found
15 this ssustion

MapaTtnpnoeic Tou Leeuwenhoek ano To id10 Tou To OTOUA:
5 KaTnyopiec HIKpPOOPYAVICHWV



«Autoéuarn yéveon Tn¢ (wnc», exbpoi, onadoi «PIoyEVECEWC»
TTeipdapara pe pUyeC

1668, Francisco Redi: o npwToC nou au@iopnTnoE
ENICAPWG TNV apxr TG auBopuNTNG YEVVNONG TNG
(wnG.

EpwTnon: and nou npogpyovTal Td OKOUANKIA;
YnoBeon: Ta oKOUANKIa NpogpyovTal ano TIC HUYEG

Meipapa: kpeac TonoBeTeiTal O 3 dOXEIA

Francesco Redi, Italian physician,

To npwTo doxeio dev £XEl KAAUMMA naturalist & poet, 1626 - 1697.

2UUTTEPOO A
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Francesco Redi


«Autouarn yéveon TnG (wnc», €xBpoi, onadoi «BIoyeveTEwWC»

O Lazarro Spallanzani (1729-1799) Aev napatnpnoe avanTuén
oEva oPpayliouevo OOXEIO HETa ano Ppacn. MpoTeive 0TI 0 aEPAC
NEPIEIXE NAPAYOVTEC ANApPaiTNTOUC yia TNV avanTtu&n {wnc.

> o> e
> dan

Needham

Spallanzani &

b1

1713 - 1781

—3

1729 - 1799



«Autouarn yéveon TnG (wnc», £xBpoi, onadoi «BloyeveTewc»

Theodor Schwann (1810 —1882) kai

Theodor von Dusch (1824-1890)

Aev napatnpnOnke avanTuén oTav o agpac pnopouce va
nepaocel peoa o doxeio pe (wHo dla JEOOU KAuTou
OWANVA N anooTEIPOPEVOU PaAAIoU.

be ¥

“_ ’

John Tyndall (1820-1893) — Mapeunodion TnG enapnc TnG
okovng pe (wpo O¢ divel avanTuén. 'EdeiEe eniong Tnv
Unap&n eninAEov BEpOAVOEKTIKWY HOPPWV OPYaVIOUWV
(evdoonopia).

MeBodoc anooTeipwonc (Tyndallization) yia nepinTwoeig
nou dev unapxel unepnieon pe 01adoxiko BPAciUo KATd
dla0TNHATA NUEPWV.

1820 - 1893



Louis Pasteur (1822 - 1895)
Mayideywe agpoPeETAPEPOPEVOUC OpYaVIOUOUC O BauPak

>e doxeia pe Bpaouevouc (wuouc, (eoTave Touc AdIJOUC TOUC,
TOUC ENIKNKUVE KAl TOUC £DWOE OIYUOIOEC OXNMUa, aPrnvovTac TOuC
avoIxTouc.

=

o




H avanTu&n pikpoopyaviopwyv dev yIve OI0TI cwUaTiola
OKOVNC JETAPEPOVTA HIKPOOPYAVIOUOUC OEV £PTACAV TO
(PO Tou doxeiou.

'OTav eonacav ol ENIPNKUCGUEVOI Adipoi N aAAa&e n ywvia
ToU OOXEIOU, CWHATIOIa UE NIKPOOPYAVIOUOUC Jnopoucayv
va ¢ptacouv 10 (WO Kal va napaTtnpnbei avanTtuén.



Air forced out
open end

(

Monsterile liquid Neck of flask Liquid sterilized
poured into flask fdrawn out in by heating
lame

Dust and microorganisms
trapped in bend Open

\ /end
Long
time =

Liquid cooled Liguid remains
slowly sterile for
many years

Short
time

Flask tipped so Microorganisms
microorganism-laden grow in liquid
dust contacts sterile

liquid



>udneEpaocuaTa:

>TO KATW PEPOC TOU owAnva nayideuovTal OToIXEIa Nou
unapyouV Kal oTov aspa.

KaTtappinteral n 8swpia TnS autopaTtng yeveonc Tng (wnc.



Louis Pasteur (1822-1895)

KaTeppiye To OOYUA TNC AUTONATNG YEVEDNC.
AvakaAuye Tnv unap&n avagpopiac {wnc.

MeAeTnoe TNV aAkooAIKN kai o€Ikn UPwaon.

Anedeie o1l N aAkooAikn (UPwWaon NTav anoTeAeoua
TV (UPWV.

H o€ivion Tou yaAakToc eival anoteheopa pikpoPlaknc dpaoTtnploTnTac.

H B8€ppavon pnopei va xpnoigonoindei yia TNV KataoTpogn HIKpOOpYavioHwy
oTn KMNUpa Kal To Kpaoi.

TepaoTia ouvOpoun aTNV avoooAoyia.



[MAPENOEZH: ANAEPOBIA ZQH
H {wr o€ OAEC TNG TIC HOPPEC TTOU EEPOUE,
BacileTal o€ CUOTANATA PETAPOPAC NAEKTPOVIWV.

Eival duvarn n HETAPOPA NAEKTPOVIWV € oUOTHUATA AAAD
TTANV TOU o¢uyovou (avagpoiwan);



Table 1. Midpoint potentials of relevant
redox couplets

E, mV
Redox couplet pH 7 pH 8
CO2/CHa** —230 —289
SO3~/HS* 217 —284
Fe(OH)3 (ferrinydrite)/ Fe2+* -5 —183
UOE(CDBE_;’UOE {uraninite) —18 —137
-+ CO;*E
NO3 /NH;* +366 +292
Ps70/Pa70 (purple bacteria) ~+450
MNO; pyrolusite)/ MN2*# +490 +372
NO3 /Ny* +717 +646
0-/H>0 +815 +756
Peso/Psso ~+1,100

(Photosystem II)



H aAkooAikn (Upwon €ival anoteAeopa Twv (UMWY

Ti eival n (upwon; T npokaAei Tnv Upwon;

Mepikoi ENIOTAMOVEC NICTEUAV OTI NPOKAAEITAl ano Tov agpd. AAAOI NioTEUav OTI
NPOKAAEITO ano pikpopia.

O MaoTép TTOPATAPNOE OTI
1. Ta gouckwuata otn (U Tou aAgupiou PTTopoUCav va dialpeBouv
KAl VO KAVOUV TTEPICOOTEPQ.

2. MNpooBnkn yAeukoug Kal (UMWY O€ avoIXTA Kal KAEIOTA doxeia £dwaoe CUPwaOn.
Apa o1 (UuEG gival agpoPIeg Kal avaepOPIEC.

3. Mpoobnkn Cupwy ) BAKTNPIWY OE ATTOCTEIPWHEVO YAEUKOG divel DIAPOPETIKA TEAIKA TTPC

Eival autd dwvta
HIKPOBIQ; COun + yAeukog = KaAO Kpaoi © (TrTapaywyr aiBavoAng)

Baktripia + yAeukog = xaAaouévo kpaai @ (YOAaKTIKO 0gu)



Presenter
Presentation Notes
Fermentation = breakdown of sugar, resulting in either the waste product of ethanol or lactic acid

Pasteurization is the process of heating a food, usually a liquid, to a specific temperature for a certain amount of time, and then immediately cooling it. Slows spoilage due to microbial growth.

Facultative anaerobes


Bioyéveon: avrenifeon S1IACAH®WV XNHIK®V
UneEP TNG Oewpia TNG AUTOHATNG YEVEGNG
TOV 19° aiwva

2UAAoyiouocg: H BEpuavon diwxVvel TO 0CUYOVO ATTO T UTTOOTPWHATA
KAl YIa auTO €UTTOdICETAI N AVATITUEN TWV HIKPOOPYAVIOUWYV

O1 Justus von Liebig (1803-1873), Jons Jakob Berzelius (1779-1848) kai Friedrich
Wohler (1800-1882) aveETrTucav Tn uNXAVIOTIKA Bewpia Twv (UPHWOEWV:

O1 (UpeG KivouvTal ouvexela (kivnon Brown!) kal cuykpouovTal Je Ta «aoTadn» popia
TWV OAKXApwV Ta oTroia dlaoTrwvTtal o€ aiBavoAn kai CO.,.



H pkpoBlakn Bswptla yia tnv €nynon tTwv
acBevelwv



Oliver Wendell Holmes Sr (1809-1894)

MioTeue 0TI 0 BAvaToC PETA TN Yevva (EMIAOXEIOC
MUPETOC) NPOKAAEITAI anod Ta BPwHIKA XEPIA TWV HaAIWV
Kal TV 1aTpwWV.

Ignaz Semmelwise (1818-1865)

1840s: ul00£TNOE TO NAUGINO TWV XEPIWV YIa TNV
NapePnodion Tou €MIAOXEIOU MUPETOU.

Mapatripnoe 0TI ol 6AvaTol 0TA PAIEUTAPIA YEUATA UE
(POITNTEC NTAV NEPICTOTEPOI AMO AUTA MOU €iXav JOvo
haiec. O1 BavaTol eAaTTwvovVTav TO KaAokaipl.

1809 - 1894

1818 - 1865
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Holmes
Semmelweis


ZnHacia Tou NAUCIHAaTOC TWV XEPIWV

-

- Most frequently - Frequently
missed missed

Less frequently
missed
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Holmes
Semmelweis


- Puerperal fever

percent of patients

i — Wien maternity clinic Mortﬂlity rates 1784-1849
- — Dublin maternity hospital

15
L Wiien

1623 - Onset of pathological anatomy

i 1847 - Onset of chloring handwash

10
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@avaTtol atro £TTIAOXEIO TTUPETO TTOU TTPOKAAEITAI ATTO ATTAUTA XEpPIQ



Donna Gill Allen
7 - % | about a month ago

To all my teacher friends this is the grossest yet coolest experiment. | did
this while teaching about germs and how they spread. You use three pieces
of bread. You let all the kids see you put a piece of bread in a baggy with a
glove on hence "controlled” then you wash your hands and put a piece of
bread in a baggy for "clean” last but definitely not least you pass a piece of
bread around and let every kid in class touch it then you put it in a bagagy
and label it dirty. Watch how the bread changes over time due to germs. It is
s0 cool and a great way to teach the importance of hand washing

40K W15K A T3K



H pikpoBlakn Bswpia yia TNV €€nynon Twv acOeveiwv

1835: Agostino Bassi (1773-1856),

o npwTo¢ di1da&ac: uia aocbeveia Tou
LUETAEOOKWANKA NPOKAAEITAl ano £vav Yu- AR
knTa (Beauveria bassiana). MpOTeIvVE OTI Kal (EE
avlpwnivec appwoTieC (INapd, GUPIAIC, W,
navwAn) npokalouvTtal ano HIkpopia.

1865: O Pasteur nioTeue OTI pia GAAn acBeveia Tou
LHETAE0OKWANKA NPOKAAEITO ano eva npwTtolwo.
Eixe To nopTpaito Twv Bassi kal Spallanzani oTo
Ypageio Tou.



Joseph Lister (1827-1912) NaTepac Tnc avrionyiac

EnikpaTouoa anoyn:

O1 poAUvoEIG OTIG NANYEG cuveBaivav AOyw KAnoiou HIacHaTog
oTov olovTa agpa. Fayypaiva.

O Lister €ixe diapacel eva apBpo Tou Pasteur yia Tnv avagpopia
onyn.

MANWG Ol JIKPOOPYAVICHOI NpokaAouoav yayypaiva; 1827 - 1912

To kapBoAIko o&U (paivoAn) XpNOILOMOIEITO yIa va apaipei Tn
BpwIa ano Toug unovopoug. O Lister Wekaoe Pe QUTO yXEIPNTIKA
epyaeia, xagoupymsg TOMEG Kal ENIOECEIG: TA NEPIOTATIKA
yayypaivac eAaTTwonkav onuavTika.

H onpacia Twv PIKpoRiwv yia TNV NPOKANCT NABrOEwY £yIVE
EUPEWC anodeKTN.

H kaAuTepn peBodog yia Tnv anopuyn Twv BakTnpIakwv
MOAUVOEWV €Ivail n NpoAnyn.
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Lister

1. Heat microbes up.
2. Filter microbes out.
3.Expose microbes to chemicals.


TTpwiyn avoooPioAoyia
Edward Jenner (1749 — 1823) kal to mpwto EUBOALO

'HEepe NWC o1 aypOTEC NIOTEUAV NWE AV EIXE KAVEIC AppwOTNOE
ano dapaAiaon, 6ev KOAOUOE gUAOYIA.

H dapaAiaon npokaAei nnia duogpopid, NOVo, UEPIKEG
(PAUKTAIVEC KAl NEPIOPICHEVO Npn&iWo. Ta ocupunTwuaTa
dlapkouoav AiyeG PJEPEG.

AvTiBeTa, n guAoyia NPokKaAei EvTovn NapapopPwon, HEPIKEG
(POPEC TUPAWON Kal guxva Bavaro.

Mpoc To TEAOC Tou 18° aiwva, o Jenner EKAve PIKPEC TOUEG UE
UAIKO dapaAiaonc o€ XEpIa PE oKoMno TNV anopuyn TnG
guhoy1dc.

ApXIKa ol ouvadeApoi Tou aupioBATNOAV TNV AcPpaAeia Kal
anoTeEAeOATIKOTNTA TNG BEpansiac auTnG. TN CUVEXEIQ OHWC,
n a&ia Tou eupoAiou dapaiiaonc avayvwpioTnKe.

AeyeTal 0TI n OOUAEIG Tou Jenner E0WO0E TOUC NEPIOOOTEPOUC
avBpwnouc oTnVv 1oTopia anod onolovdnnoTe aAAov avpwno.
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Edward Jenner 
Vaccine
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(1802),James Gillray dékTeC TOU EUBOA



https://www.militaire.qgr/dyo-ellines-archiatroi-oi-protoporoi-ston-emvoliasmo/



https://www.militaire.gr/dyo-ellines-archiatroi-oi-protoporoi-ston-emvoliasmo/

™9 Zuvdpoun Tou Pasteur oTnv avoooAoyia

[Taparrpnon: 'Ocol «nEpvoUV» HId VOOO UMOPEI va anokKTAoouV avoaia.

Me Baon auTo TO OKENTIKO, 0 Pasteur okepTNKE va NpocdWOEl avoaia OTIC KOTEC
yia npooBoAn ano xoAepa.

'Evac ouvadeA@oc Tou kabuaoTepnoE va eUPoAIaoel Je KAANIEPYEIC XOAEPAC TA
KOTOMOUAQ PE anoTEAECHA O EUPOAIACHOC va YIVEl PE TIC UNEPUEYAAWHEVEC
KAANIEPYEIEC.

[Tapatripnon: O euBoOAIACUOC UE AQUTEC TIC EEXAONEVEC KAANIEPYEIEC EIXE WC
OUVENEIa vad NPoKUWOUV KOTEC e MANPN avoaoia oTn XOAEpa.

Ta pikpoBia nTav vekpa N e€acBevnueva.

O Pasteur Tpononoince napopoiwg kar AAAouc opyaviopouc (Tov avbpaka kal
TOV 10 Nou NpokaAei Tn Aucoa).

TeAika dnuioUupynos NPWTOKOAAQ EHBOAIGCHOU.
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1843 - 1910

Robert Koch: enavactaon otn
HiIKpofloAoyia
TeXVIKEC

MelpapaTioTnKe yia TO YECO GTO OMOI0 PMOPOUV Vda
avanTuxBbouv BakTnpia.

=ekivnoe pe (ehaTivn KOANAQyOVoU E PETPIa
anoTeAEouATa.

>uvexioe Pe ayap (CehaTivoeldec npoiov and gukia).
AnodeixBnke KaAO PECO KABwG dev ENIWVE Kal Oev
katavaAwvoTav ano Ta BakTnpia.

>TO UNOOTPWHA TOU AyaToC NpooeBeoe BPeNTIKA
LECA YIa TNV avanTu€n CGUYKEKPINEVWV
HIKPOOPYAVICHWV.

Me Tn ouvelio@opa Tou Julius Petri avenTu&av Tov
TPOMO HE TOV 0Mnoio KAAAIEPYOUUE BakTnpia o€
TpUBAia Pe ayap and Ta onoia JNopoulE va
anoOVWOOUNE PEHUOVWHUEVEC AMOIKIEC.
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Petri dish


Robert Koch (1843 — 1910): enavaoTtacn otn
LiIkpoBloAoyia

* O Robert Koch amnedeiée otL n aobvela avOpas
npokaAeital ano to Baktnptlo Bacillus anthracis



O1 4 anartnoeic Tou Koch yia Tnv anodoon appwaTiac
0E€ OUYKEKPIPEVO WIKPOPRIO

O PIKpoopyavIoUOG BpiokeTal TTAVTA O€ APpPWOTA Kal TTOTE O€ uyIn (wa.
O PIKPOOpPYAVIOUOG ATTOMOVWVETAI KAl KAAAIEPYEITAI 0 KaBapry KAAAIEpYEIQ.

MoAuvon evog uyloug (Wou JE TOV ATTOMOVWHIEVO OpYaAVIOHO ATTO TNV
KAAAIEPYEIQ TOU, TTPOKAAEI TNV idIa appwaTIa e Ta (WA ATTO TA OTToId
QTTOMOVWONKE.

O PIKPOOPYAVIOUOG UTTOPEI VO aTTONOVWOET aTTd Ta €K VEOU TTPOCRERANUEVA
wa Kal va atrodeIXOei OTI gival 0 idI0G JE TOV apXIKO TTOU ATTOMOVWONKE aTrd 1A
apXIKA JoAuopEva (wa.



e |

Diseased Healthy
animal animﬂl
Postulate 1
The suspected pathogenic Observe
organism should be present  Red blood/tissue
in all cases of the disease blood under the
and absent from healthy cell microscope
animals.
Suspected Red blood cell

pathogen D



No organisms

present
Postulate 2 Streak agar plate
i with sample
e ed organism s | from either
should be grown in pure WY iscased or
culture.

b healthy animal

Colonies
of suspected
pathogen Inoculate healthy
animal with cells
of suspected pathogen



Postulate 3

Cells from a pure culture
of the suspected organism
should cause disease in a
healthy animal.

Inoculate healthy
animal with cells
of suspected pathogen

Diseased
animal

Remove blood or
tissue sample and
observe by microscopy



Remove blood or
tissue sample and
observe by microscopy

Postulate 4
The organism should be tﬁﬁ::mw
reisolated and shown
to be the same as the |:>
original.
Suspected pathogen Pure culture

(must be same organism
as before)



The Life and Work of Robert Koch

: ins cholera
= [Marries Emma Fraatz -rgs‘:?ar(h in Eqypt Suffers heart attack
(4/9/10)

. Published papers on

Born in Klausthal, et oixiee : wins Nobel Peace Prize in
= Hanover, Germany Appointed as government Bt iy and M e
(12/11/43) agvisor with Imperial Ry = :

Dept. of Health in Berlin
« """ - r. .~ " T |

1843 1853 1863 1873 1883 1893 1903
Graduates from medical Published ﬁndin__qs
- school = on tuberculosis Death at Baeden

= Marries Hedwig Freiberg Baeden (5/27/10)

__Enters the University of Publishied paper on

; == principles of Four Marriage with Emma
Gottingen Postulates - Fraatz ends
== Becomes

administrator/professor at
Berlin University




AvakaAuyn Twv 1wv

*Beijerinck (1897) emmivonoe 1o AATIVIKO Ovoud
«I0C» TTOU anMaivel dnAnTrplo.

*MeAETNOE PIATPAPIOUEVOUG XUMOUG PUTWYV KAl
OIATTIOTWOE OTI TTPOKAAECAV APPWOTIA OE UYIN
PUTA.

Wendell Stanley (1935)
KPUOTAAAWOE XUUO aTTO appwaoTa
(PUTA KATTVOU.
AvakaAuye OTI Ol 10i atToTeEAOUVTAN
aTTO VOUKAEIKO 0EU KAl TTPWTEIVN.

/ ' =)

Mwoaodikwon Tou Kamvou



AvakaAuyn avTtigikpoPiakwy ouciwv



Paul Ehrlich (1854 — 1915)

XpPNOIJOTIoINOE XPWOEIG YIa TN OIAKPION JIA@OPETIKWY TUTTWV
aipaTtog. EpydoTnke PE QVTIMIKPORBIAKES XPWOTIKEG.

AvakdAuye TNV apoevoevapivn (Salvarsan) Trou
XPNOIMOTTOINBNKE ETTITUXWCG YIa TN Bepartreia TG auPIAng (1909).

Eival o TTatépag TnG XNMEIOOEPATTEING: TEXVNTEC EVWOEIC
MTTOPOUV Va XpnoipgoTtroinBouv yia Tn BepaTtreia avlpwITivwy
VOOWV.

Gerhard Domagk (1895 — 1964) avakaAuye OTI
N XPWOTIK GOUAPOvVapIdoXpuaooidivn UNopEi va
OKOTWOEI O1aPOPETIKA €idN BakTnpiwv BETIKWV

kata Gram.

To npwTOo avTIBIOTIKO

1939, BpaBeio Nobel otnv 1aTpIKN.




Alexander Fleming (1881 — 1955): >kwTOC
BioAOyoG kal (pappakonolog. Mapatnpnoe : Penicillium

colony

OTI aTaQUAOKKOKOI (Staphylococcus aureus)
dev avanTuoovTav KovTa O€ Jia anoikia
pouxAac (1928).

Anopovwaoe TNV ouaia TnG JoUxXAAc nou | r;. ia.
napepnodIfe Tnv avanTuén Twv BakTnpiwv. n

H avTiBakTnpliakn oucia ovouAaoTnKe f
nevikiAAivn ano 1o ovoua Tou Penicillium,

TNG HoUXAQAG.

Ea:te_r_l_q}

1940: H nevikiAivn €EETAOTNKE OE KAIVIKEG . By @
RASH TH

OOKIUEC Kal napnxon o€ JeyaAeC NOOOTNTEG. ~Sad W BUY BONDE

BpaBeio Nobel otnv ®uacioAoyia kai IaTpikn

To 1945. ’n\ o ‘
- K e
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AvTIBIOypaupa

ANECavOpog PAEUIYK




AvokaAv el otn MikpoBlodoyia, mepANTITIKA

— 1665 Hooke
— 1673 van Leeuwenhoek: pikpookoria
— 1735 Linnaeus: opoAoyla
— 1798 Jenner: epBoAlacpotl
1857 Pasteur: {lUMWOELG

1876 Koch: pwkpoBLokn Bswpia Aotpotswv




ENZYMOAOT'IA: IZTOPIKH ANAAPOMH

1783 Spallanzani: TrapaTtnpei 0TI TO YAaoTPIKO UYypPO YEPOKIOU Kal AAAwYV {Wwv
(ka1 AvBpwWTTOG) PEUCTOTTOIEI TO KPEAC (TTEWIVN)

1814 Kirchoff: To ekxUAIopa atrdé o1Tdpl dIaAUTOTTOIEI TO APUAO O€ DECTPIVEG
Kal oakxapa (apuAaon)

1833 Payen k Persoz: 1" ammopévwon ev{upou.
[MpooBrkn aAkoOANnG o€ udATIVO eKXUAIoHa Buvng divel BeppocuaiodnTo iCnua
IKOVO va udpOoAUEl AuUAO o€ DIOAUTA oAkxapa. «AlaoTacn», CANEPA ANUAAOT.

1834  Schwann: ammopovwaon evfUuou atré oTouAy! (Wou KATOTTIV O&IvNG EKXUAIONG (TTEL

1860 Berthelot: aropévwon eviupou atrd aAKooAIKO i(nua (UPNG IKAVO VA PETATPETTE
TN {axapn (GOUKpéCg) o€ YAUKOZN Kal @poukTdln (IvBeptdon). «Dupduartay.

1870 Liebig: Ta «Qupduata» gival «avopyavwTta»un {wvta CUoTATIKA, &
Pasteur: Ta «@upAuaTa» €ival «OpyavwueEVa»

1878 Kuhne: eicdyel Tov 0po £€vCUNO YIa va ATTOOWOEl TO « UPANATA», TTOU BpiokovTal
«&v TN CUPN» Kal TTPOKAAOUV TIC TTPONYOUMEVEC DIAdIKATIEC NETATPOTTIWV

1897 Buchner: emituyxavel aAkooAikr) (Upwon XpnoIMOTIoOIWVTAG EKXUAIoHa (UUNG

eAEUBEPO aTTO aKEpaAIa KUTTAPOA.



eMartinus Beijerinck (1851 —1931). EpydoTtnke otn déuguon d1a@OpwV OTOIXEIWY ATTO
TOUG HIKpoopyaviopouc (KUkAol Tou avBpaka, alwTou Kal Bgiou) oTn ¢uaon.
AvekaAuye Tn deopeuon Tou alwTou ano Ta cupBioTika (Rhizobium sp.) kai
eAeuBepa BakTnpla (Azotobacter sp.). H diepyaacia auTtn €ival TepaoTiag
onuaoiac yia Tn pewn Twv QuUTWV. Anodovwaoe Beloavaywyika BakTtnplida.
AVENTUEE TEXVIKEG YIA TNV ANOPOVWON HIKPOOPYAVIOUWV HE EEEIOIKEUPEVEG
HeTaBoAikeg OpaoTnplOTNTEG.

eSergei Winogradsky (1856 — 1953). AvakaAuye OTI Ta QUTOTPOQPIKA BAKTAPIA £XOUV
eupeia karavoun. ATTONOVWOE Kal HEAETNOE Ta BAKTRPIO TTOU Eival UTTEUBUVA YIa TNV
METATPOTIN TNG ANMWVIAG O€ VITPIKA AVIOVTA, AQOUOIWCIUA YIa Ta QUTA. AVEKAAUWE
MIKPOOPYQVIGHOUG TTOU YTTOPOUV va TTAPAYOUV EVEPYEIQ JEOw TNG 0&eidwang Tou CO..
MNépaoe Ta TeAsuTtaia 34 xpovia TG (wng Tou oTo IvoTiTouTo Pasteur peAeTwvracg
Ta BakTnpla Tou €dagouc. Mepieypawe Tn PikpoPlakn o&eidwon Tou Oeiou Kal
ToUu O10rpouU Kal NeEAETNOE TNV avagpofio alwTodECHEUON.

eO1 apepikavoi Thomas Burrill (1839 — 1916) kal Erwin Smith (1854 — 1927)
aveAuoav To pOAO TwWV BAKTNPIWV O AOOEVEIEC PUTWV.

eAlbert Jan Kluyver (1888 — 1956), npoOTeIVE OTI Ol BACIKEC METABOAIKEG
avTIOPACEIC €ival KOIVEC Yia OAa Ta KUTTAPA TWV PRIV OVTWV: «ZUYKPITIKN
Bioxnueia». “From elephant to butyric acid bacterium — it is all the same”



O KUKAoG Tou N

Nitrogen in atmosphere (N,)

B ﬁ_‘}r@ssimilatinn

Denitrifying
ﬁﬁ% bacteria
Nitrogen-fixing }LEW Nitrates
o (NO,7)

—

bacteria in root 2
nodules of Decomposers (aerobic

legumes and anaerobic

bacteria and fungi)
Nitrifying
es s bacteria
Ammonification

Nitrification

Ammonium (NH,*) Nitrites (NO,")

Nitrogen-fixing soil bacteria Nitrifying
bacteria

Copyright €& Pearsen Education, Inc., publishing as Benjamin Cummings.



Ertideyueva BpaPeia NoumeA otn
Duaooloyia kat lotpikn

1901* von Behring Diphtheria antitoxin
1902 Ross Malaria transmission
1905 Koch TB bacterium

1908 Metchnikoff Phagocytes

1945 Fleming, Chain, Florey Penicillin

1952 Waksman Streptomycin

1969 Delbriick, Hershey, Luria Viral replication

1987 Tonegawa Antibody genetics
1997 Prusiner Prions

2003 Agre, Mackirron water and 1on channels
2005 Marshall, Warren Helicobacter and ulcers
2008 Hausen Papilloma and viruses

* The first Nobel Prize in Physiology or Medicine.
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