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Pro koho je kurz urcen

* Primarneé pro prvni rocnik oboru BMLT
* Pro zajemce z ostatnich studijnich obor

* Povinneé volitelny predmét pro Experimentalni
biologii



Co se v kurzu dozvite

* Rozdifené opakovani biologie ¢lovéka SS

» Zaklady oboru, s nimiz se budete podrobné
setkavat dale ve studiu
* Fyziologie, Bunécna biologie, Molekularni biologie,
Imunologie, Biochemie, Genetika,...
* Experiment v biomediciné
 Metody
* Modelové organismy
* Modely nemoci

» Zaklady vedecké prace

* ReSerse, hypotéza, experiment, zpracovani vysledkd,
prezentace vysledku



Co bude nasledovat v BMLT?

1. semestr

KBO 004 Biologicka laboratorni technika

UCH 006 Chemicka laboratorni technika

FBI 007 Informacéni zdroje v pfirodnich védach
UMB 010 Matematika

UCH 032 Organicka chemie pro biology

FBI 003 Uvod do studia a Zivota na VS

KIVIB 023 Zaklady bunécné biologie

KME 085 Zaklady medicinské biologie

3. semestr

UCH 036 Biochemie I.

UCH 049 Praktikum z biochemie
KME 740 Histologie

5. semestr
FBI 890 Bakaldarska diplomova praxe I.
0JZ 910 Bakalarska zkouska z angliétiny

Vystupni minimum

KBE 260 Mikrobiologie nebo KBE 760 Biology of
microorganisms

KME 745 Biomedicinska laboratorni praxe

KME 738 Praxe v klinické laboratofi I.

KME 724 Laboratorni hematologie

KME 614 Metody studia buriky

KMB 250 Molekularni biologie

KZ0O 230 Fyziologie Zivocich( a ¢lovéka

2. semestr

UCH 031 Obecna a fyzikalni chemie

UCH 034 Obecna a fyzikdlni chemie - praktikum
0JZ 900 Postupova zkouska z anglictiny

KME 213 Funkéni anatomie ¢lovéka

KMB 240 Genetika

4. semestr

KMB 216 Imunologie

KME 743 Klinicka biochemie
KME 742 Patologicka anatomie

6. semestr
FBI 891 Bakalarska diplomova praxe Il.

1 pfredmét z dvojice:

KME 747 Patofyziologie

KMB 617 Vyvojova biologie ZivoCich( a ¢lovéka
1 pfredmét z dvojice

KME 062 Statistika v preklin. a klin. vyzkumu
KBE 012 Biostatistika
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Prednasky
Co je biomedicina? Uvodni sezndmeni s oborem, kde se potkava biologie s medicinou.

Hlavni oblasti a trendy biomedicinského vyzkumu, specifika klinického vyzkumu, biomedicinsky
pramysl

Jak nahofte, tak dole — jak nahlizet na Zivot

Zaklady fungovani lidského téla — organové soustavy, homeostaze

Bunécna komunikace a metabolismus

Zaklady bunécné biologie a genetiky ¢lovéka, epigeneticka regulace, genetickd onemocnéni
Pfehled biochemie ¢lovéka — biomakromolekuly,

Zaklady molekularni biologie ¢lovéka — centralni dogma molekularni biologie
Imunitni systém ¢lovéka — vrozend imunita, zanét, bunéénd x humoralni imunita
Imunitni systém clovéka - specificka imunita, antigeny, alergie, cytokiny, chemokiny.
Experimentalni modely lidskych onemocnéni | — kosti, svaly, cirkulace
Experimentalni modely lidskych onemocnéni Il — dychaci, travici soustava
Experimentalni modely lidskych onemocnéni Ill — endokrinni a nervova soustava

Projekt a pokus v experimentalni biomediciné — jak navrhnout projekt, etické a pravni aspekty v
klinickém a biomedicinském vyzkumu



 Naucit se:
e pracovat s vedeckou literaturou

* prezentovat vysledky experimentalni prace
e zpracovat samostatné resersi na dané téma

* Forma

 Journal club — vybér experimentalné zaméreného
vedeckého clanku z oblasti biomediciny a prezentace
vysledkl — Uvod (2-3 slidy), metody + vysledky, diskuze,
max 30 minut vCetné diskuze.
e seminarni prace na vybrané téma formou reserse:
e cca 10 stran A4 véetné seznamu referenci (Calibri, 12b, 1,5
radkovani)
e Abstrakt (shrnuti), Uvod do tématu, zpracované téma, zavér,
reference



Trocha historie

* Prehistorie mediciny - archeologické nalezy
» dukazy o pouzivani bylin
e operace —amputace, trepanace
e zubarstvi — 7000 pfr.n.l, vrtacka z pazourku

cca 6 pr.n.l.

5000 pr.n.l.




Staroveke civilizace

Egypt — 3000 pr.n.l — 4 faze terapie: vysetreni, diagnoza, lécba a
prognoza, ,Domy zivota“ — nemocnice cca 2700 pr.n.l., velmi
racionalni a exaktni

* Babylon — okolo 1000-2000 pr.n.l. — diagnosticka prirucka
Indie — Ayurveda — 5000 pr.n.l. — komplexni (holisticky) pristup

Cina — cca 500 p¥.n.l. — zakladni texty (meridiany, jin-jang,
zivly,...)




Recko a Rim

Humoralni teorie - zdravi je vysledkem
rovnovahy 4 tekutin — kreyv, hlen, zluta
Zluc, cerna zluc. Nerovnovaha = nemoc

Hippocrates
Aristoteles — vSe ma svou pricinu

Galen 2. stol.n.l. — ovlivnil evropskou
medicinu az do pozdniho stredovéku —
popis obéhového systému a dalSich
soustav, zanetu, diagnostiky, atd.

Teorie miasmat — Spatny, znecistény
vzduch, ,,duch nemoci“, Galén

Dioscorides — encyklopedie asi 600
|éCivych substanci

MELANCHOLIC

COLD AND DRY

Black Bile

Maturity

CHOLERIC
DRY AND HOT
Yellow Bile
Youth
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Stredovek

* Arabsky svet

* Avicenna — Vychazel z Galéna a Hippocrata, Kanon
mediciny, pouzivan az do 18 stol.

 desitky prekladu reckych dél

* Evropa
* stale pod vlivem Recka, pfes preklady z arabtiny

 klasterni medicina — centra vzdélanosti, Hildegaard von
Bingen

 Spitaly, univerzity (cca 12-13 stol)
e vale€cna medicina — rozvoj chirurgie

* Herbalismus, pousténi krve, humoralni teorie

* Poznani vychazi ze zakonu analogie (x empirie dnes)



Renesance

* Rozvoj experimentalni mediciny —
anatomie, pitvy, vétsi systematicnost

* Navaznost na starovekeé texty
* Rozvoj na univerzitach — Padov, Bolon
e Paracelsus (1493-1541)

* nazyvén otcem moderni mediciny a e
HEIM SVEI.X)NF\%I-WERF?({T\M - \ {

|
tOXikOIOgie lewva’Af/:w:m ‘ﬁ
* inovator — chemie, psychosomatika — <IN
mystik, hermetik, alchymista

 odmital nabozenstvi i Galéna

e 1670 — Anton van Leeuwenhoek

Leeuwenhoek
S Microscope
L& - (circa late 1600s)




18.-19. stoleti

* revoluce v oboru — rozvoj technik (predevsim
mikroskopie), vybaveni, experimentalni vedy

* Teorie bakteridlniho ptiivodu nemoci
e Agostino Bassi — 1807 — prvni dukaz u bource
* |gnaz Semmelweis — 1847 horecka omladnic

e John Snow — 1855 — cholera, filtrace a prevareni vody,
systematicka epidemiologie

Louis Pasteur — 1860 — pasterizace

Robert Koch — Kochovy postulaty — definice vztahu nemoci a
patogena

LP + RK — 1870 — definice teorie bakt. puvodu nemoci

e Vakcinace — Edward Jenner, 1796



20. stoleti

* prudky rozvoj moderni medicinske vedy

* nové diagnostické metody

e zobrazovaci — rentgen, ultrazvuk, nuklearni medicina,
endoskopie

 |laboratorni — biochemie, hematologie, mikrobiologie,
histologie, patologie, sérologie, imunologie, molekularni
biologie, cytologie

 elektrofyziologické — EKG, EEG, EMG

* Nové |écebné postupy — zavisi na diagnostice
* alopatie - antibiotika
e vakcinace
* imunoterapie

* Evidence based medicine (Iécba pouze nejucinnéjsimi
vedecky overenymi metodami a pripravky)



Protiockovaci hnuti v 18. stoleti
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AUTISM AND VACCINES

1938
\\ !
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\
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Not based No control It relied on Made vague

Lancet published a paper by Dr. Andrew on statistics group people's conclusions
Wakefield, a dramatic study that found a mamorias T

connection bEtWEEr'I autism F.lr'ICI vaccines statistican;.f V'ﬂ.lld




NO LINK WAS FOUND

Following Dr.
Walefield's study,
here's what other

more rigorous

I 9 9 9 studies found

a study of

S00 CHILDREN

no connection was found

a study of a study from Denmat I of a study from Finland of

10.000 CHILDREN 537.000 CHILDREN 535.000 CHILDREN

still found no connection found no connection once again found no connection

A review of 27 cohort studies, e 31 scudi
|17 case control studies, 6 self- cgiv;ﬁ:gcmor:ﬁahes —— ®

controlled case series studies, 10.000.000
5 time series trials, 2 ecological m 2 U U q

studies, | case cross-over
trial covering over Lancet released a

connection
14.700.000 statement REFUTING
CHILDREN the original findings l

Also found no

‘ ‘ They had ducted i i
Nu LlNK Tn AUTISM ”As investig:)l;m:s ::I:h: c:ildlrlv:s\::hout
FOUND IN ANY CASE. IN el b e
ALL OF THE STUDIES. THEY FALSIFIED FACTS. 9 9
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VACCINE VILIFICATION SURVIVES 1

LS. parents believe some ® @ o
vaccines in
healthy children

There have been 0 credible studies linking vaccines to autism

] of parents opt out of
vaccines
| | Recently an anti-vaccine religious community has seen measles outbreaks

Before widespread vaccinations of babies

Although declared eradicated in 2000...

in 1980 in 2012

2 562.400 122.000
]

DEATHS DEATHS
MILLI“H B4% of babies

vaccinated

The UK. reported
more than 2,000

measles cases in

2012 DEATHS

e -
I

France reported a
massive measles
outbreal with nearly
15,000 cases in 201 1




In the United States, whooping cough shot up in 2012
TO NEARLY 50.000 CASES

a new study concluded that

VACCINE
REFUSALS

were largely to blame
for a 2010 outbreak
of whooping cough in
California

20 deaths
in the US

Widespread
vaccinations
introduced

26.000
2.900

— Dr.Wakefield's paper published

COMMON VACCINE MYTHS

MYTHS THAT
STILL SCARE
PARENTS

Vaccines are
ridden with

Thimersol, the chemical
being referenced, does
contain mercury. However,
thimersol has been removed
from scheduled vaccines and
only resides in the seasonal
flu vaccine.

that can harm
children

The decision to

not vaccinate
l my child

Iw}

b &=

Un-vaccinated children who
contract a disease can infect
infants yet to be inoculated,
the small percentage of
people whose vaccines did
not take, and people with
compromised immune
SySTerms.

Receiving too many
vaccines at once can

e

VY -

Baby's immune systems are
strong enough to defend from
the day to day viruses and
bacteria with which they come
in contact; they can also handle
the vaccines. Remember,
vaccines use deactivated
viruses in their ingredients.

| Drug

companies

According to the YWHO,
estimated 2013 global revenues
for all vaccines is around $24
billion, which only accounts for
approximately 2 - 3% of the
total pharmaceuticals market.




Ockovani funguje

Positive effects of vaccines
1L 1in
Save about 8 Significantly reduce New and underutilized vaccines

eradicate million lives disease in the world could avert nearly 4 million deaths of
Smallpox every year children under the age 5 by 2015

SOURCES

bitly/vaccine_fraud bivlyvaccine_lancet bitly/vaccine_controversy H E AL TH EAHE - HAHAE E H E HT - D E E HE E- HE T
bitly/vaccine_outbreak bit.lyivaccine_profit bit.ly/vaccine_measles

bitly/vaccine preventable bir.lyvaccine_deniers bitlyfvaccine_immunizations

bitly/vaccine_facts bit.ly/vaccine_parents bitlyfvaccine_anti

Postfakticka doba — cemu vérit?
Neverit, ale ovérovat!



Biomedicina

Veédecka medicina, medicinska biologie, medicinska véda,...
Studuje zdravi a nemoc z pohledu biologickych déju

Lécba na zakladé porozuméni procesim — ¢im dal specifictéjsi
Komplexni oblast vyzkumu s mnoha disciplinami

Dynamicky a rychle se rozvijejici oblast — vyznamné investice

Medicina

Znalost anatomie,
fyziologie, patologie
Diagnostika

Vhodna lécba
Znalost IéCiv a novych
terapii

- Biologie

* Znalost biologickych systému na
vSech Urovnich (od anatomie az po
molekuly)

e Znalost mechanismU patogeneze

* Vyzkum mechanismu ucinku léciv

* Vyvoj novych léCiv



Co biomedicina zahrnuje

* VSechny védecké discipliny, co se néjakym zptisobem tykaji zdravi

* Anatomie * Infekeni biologie

* Histologie * Mikrobiologie

* Fyziologie * Parazitologie

* Patologie * Virologie

* Neurobiologie * Biochemie

* Bunécna biologie * Bioinformatika

* Genetika * Biofyzika

* Molekularni biologie e Systémova biologie - omics

* Imunologie



Biomedicinsky vyzkum

1. Hleda priciny nemoci, mechanismy patologickych
procesu a vhodnou lécbu

2. 0dkryva mechanismy fyziologickych procesu az na
molekularni uroven

3. Hleda nova léciva a noveé |éCebné postupy
* Farmaceutika

Nanotechnologie

Biofyzika — materialy, protetika

Genetika, genomika — genova terapie
e Tkanové inzenyrstvi

4. Medicina IéCi a vyuziva poznatkd biomediciny,
biomedicina bada, vyviji nové lécebné a diagnostickeé
postupy



Metody biomedicinského vyzkumu

* Modelovani, predikce, bioinformatika — in silico

» Experiment/analyza
* modelové organismy
* bunécné, tkanové linie
* in vitro, in vivo, ex vivo
* Analyza vzorki pacienti (sérum, biopsie)
* Statistikal!l!
* Klinika
e Statistika — korelace, kauzalita

 EBM — Evidence based medicine (meta-analyza,
randomizované, kohortové, prirezové studie, kazuistiky)

 Klinické studie — testovani novych terapii



Uplatnéni absolventu BMLT a KB

* V. nemocnicnich laboratorich
* Prace s modernimi diagnostickymi metodami
* Biochemie, hematologie, mikrobiologie, imunologie,...
* Absolventi PrF JU CB maji velmi dobrou reputaci

* V soukromych centrech
» Diagnosticka pracovisté
e Reprodukcni kliniky
* V biotechnologickém primyslu

* Farmacie
* Vyzkum, vyvoj, inovace

* V akademii — biomedicinsky vyzkum
* PhD, postdok, nejlépe v zahranici

* Velmi dobre ohodnocené pozice
» Relativné vysoka poptavka po PhD i postdocich



Prukopnici biomediciny

Milan Hasek

Peter Medawar

Paul Ehrlich

vy

Frank MacFarlane Burnet E- A.von Behring
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