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Naplin pfedmétu:

Fyziologie komunikace

Nizkomolekularni latky prirodniho a
antropogenniho puvodu:

+ Signalizace

- Toxicita

+ Fyziologické podminky vs. lidské
zasahy

Mechanismy jejich plsobeni na bunééné drovni



Degradace a
exkrece
toxickych latek
a vedlejsich
metabolickych
produkt

Prijem a prenos
specifickych
— signdlt

JiZ na drovni jednobunéénych organismi je nezbytnd schopnost:

1. Prijimat a identifikovat signdly z vnéjSiho prostredi - napr. za
Ucelem vymeény genetické informace;

2. Eliminovat toxické latky prijimané z vnéjsiho
prostredi/vznikajici jak vedlejsi produkty metabolismu;



Modelova forma komunikace - NH, jako signdlni
molekula mezi koloniemi kvasinek:
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Cell death

Model of ammonia-triggered differentiation in
Saccharomyces cerevisiae colonies. In first-acidic
phase colonies, ROS and other harmful products
are produced by cells throughout the whole
colonies and induce the regulated yeast cell death
(YCD). To escape damage, yeast cells start to
emit (outgoing violet arrows) and accept (incoming
arrows) ammonia signal, which triggers metabolic
changes that consequently allow cells to lower
their ROS production. Healthy cells located mainly
at the colony border (where the concentration of
ROS is low) can thus escape cell death.
Consequently, at the colony border, there are
mainly slowly growing and dividing healthy cells
(green) in later developmental phases (second
acidic phase), while in the colony centre, dying

Alkali phase
colonies

Metabolic changes and
stress escape

Growing 21 cells (red) predominate.Compounds released (red

Sckic pliess arrows) from these cells in late stages of YCD

| T st sustain border cell growth and reproduction. The
& blue arrow indicates the position of the colony

considered in the model.
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Palkova a Vachova, FEMS Microbiol Rev 30 (2006) 806-824



U mnohobunéénych organismu (Zivocichu) se
vyvinuly stovky signdlnich drah a dalsich
mechanismu:

1.Embryondini a postnatalni vyvoj;

2.Regulace metabolismu a obecné, homeostazy:

3.Pohlavni rozmnozovani:

4.Tvorba a degradace signalnich molekul i
toxickych sloucenin; prenos signalu



Retinoic acid

\/

Segment patterning
genes

FGF signaling

Dubrulle, J. et al. Development 2004;131:5783-5793

A model for somitogenesis. (A) Double in situ hybridization of a 2-day-old chicken embryo
with Raldh2 (retinaldehyde dehydrogenase 2) and Fgf8 (fibroblast growth factor 8)
probes. Anterior is fowards the top. These genes participate in the establishment of
mutually inhibitory, antagonistic gradients of retinoic acid (RA) and fibroblast growth
factor (FGF) signaling. (B) Molecular mechanisms leading to a segmental pattern. Segment
patterning genes are periodically activated by the segmentation clock, whose main
regulators are the Notch and Wnt signaling pathways. The spatial activation of the
segment patterning genes is defined by the RA and FGF antagonistic gradients: RA
positively regulates their transcription, whereas FGF signaling represses RA activity and
inhibits presomitic mesoderm maturation.
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Cortisol stimulates the release of amino acids from muscle. These are taken up by the liver
and converted to glucose. The increased circulating concentration of glucose stimulates
insulin release. Cortisol inhibits the insulin-stimulated uptake of glucose in muscle via the
GLUT4 transporter. Cortisol has mild lipolytic effects. These are overpowered by the
lipogenic action of insulin secreted in response to the diabetogenic action of cortisol.
Cortisol also has varied actions on a wide range of other tissues

Endocrinology: An Integrated Approach. Nussey and Whitehead (2001) London: Taylor&Francis
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Vertebrate Endocrinology. 4th Edition. T —
David Norris; Academic Press, 2006
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Zasahy z vnéjsiho prostredi:

1. Produkty sekunddrniho metabolismu rostlin a
hub;

2. Zasahy ¢lovéka - cilené - aplikace chemickych
latek jako jsou pesticidy, syntetické feromony:;
terapie;

3. Zdasahy ¢lovéka - nezamyslené - toxické
slouceniny; odpad.




(A) (B)

Lake trout 4 weeks after hatching. (A) Normal larva with its golden
yellow yolk sac. (B) Dioxin-exposed larva exhibiting a blue yolk sac.
The yolk sac has swelled with water and has numerous sites of
hemorrhage. Such fish often have reduced growth, as well as heart
and facial anomalies. (Photograph courtesy of R. E. Peterson.)

Developmental Biology. 6th ed. Gilbert, Scott F.
Sunderland (MA): Sinauer Associates, Inc.; 2000.
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chemical (method)

carbodox (1)
chlortetracycline (1)
chlortetracycline (2)
ciprofloxacin (1)
doxycycline (1)
enrofloxacin (1)
erythromycin-Hz0 (1)

lincomycin (1)
norfloxacin (1)
oxytetracycline (1)
oxytetracycline (2)
roxithromyecin (1)
saratloxacin (1)
sulfachloropyridazine (2)
sultadimethoxine (1)
sulfadimethoxine (2)
sultamerazine (1)
sulfamerazine (2)
sulfamethazine (1)
sulfamethazine (2)
sultamethizole (1)
sultamethoxazole (1)
sultamethoxazole (3)
sulfathiazole (1)
sulfathiazole (2)
tetracycline (1)
tetracycline (2)
trimethoprim (1)
trimethoprim (3)
tylosin (1)
virginiamycin (1)

CASRN

6804-07-5
57-62-5
57-62-5
85721-33-1
564-25-0
93106-60-6
114-07-8

154-21-2
70458-96-7
79-57-2
79-57-2
80214-83-1
98105-99-8
80-32-0
122-11-2
122-11-2
127-79-7
127-79-7
57-68-1
57-68-1
144-82-1
123-46-6
123-46-6
12-14-0
12-14-0
60-54-8
60-54-8
138-70-5
138-70-5
1401-69-0
21411-53-0

RL  freq max med
N wgl) (%) (wgl) (ugl)
Veterinary and Human Antibiotics
104 010 0 ND ND
115 005 0 ND ND
84 010 24 069 042
115 0.02 26 003 0.02
115 0.1 0 ND ND
115 002 0 ND ND
104 0.05 21.5 1.7 0.1
104 0.05 19.2 0.73 0.06
115 002 09 012 012
115 0.1 0 ND ND
84 010 1.2 034 034
104 0.03 48 018 0.05
115 002 0 ND ND
84 005 0 ND ND
104 005 0O ND ND
84 005 1.2 006 0.06
104 005 0O ND ND
84 005 0 ND ND
104 005 4.8 012 0.02
84 005 1.2 022 022
104 005 1.0 013 013
104 0.05 125 19 0.15
84 0.023 19.0 0.52  0.066
104 0,10 0 ND ND
84 005 0 ND ND
115 005 0 ND ND
84 010 1.2 011 0.1
104 0.03 125 071 015
84 0.014 27.4 030 0.013
104 0.05 13.5 028 0.04
104 010 0 ND ND

use

antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
erythromycin
metabolite
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic
antibiotic

Co vSechno se da najit v odpadnich vodach:
(Kolpin et al., ENVIRONMENTAL SCIENCE & TECHNOLOGY / VOL. 36, NO. 6, 2002)

lowest LCg for the
most sensitive
MCLor  indicator species
HAL (23) (pg/L)/no. of aquatic
(zg/ll) studies identified (24)
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albuterol (salbutamol) (3)
cimetidine (3)

codeine (3)

codeine (4)
dehydronitedipine (3)
digoxin (3)

digoxigenin (3)

diltiazem (3)

enalaprilat (3)

fluoxetine (3}
gemfibrozil (3)
metformin (3)
paroxetine metabolite (3)

ranitidine (3)
warfarin (3)

acetaminophen (3)
caffeine (3)

caffeine (4)

cotinine (3)

cotinine (4)
1,7-dimethylxanthine (3)
ibuproten (3)

18559-94-9
51481-61-9
16-57-3
16-57-3
67035-22-7
20830-75-5
1672-46-4
42399-41-7
76420-72-9

54910-89-3
25812-30-0
657-24-9

66357-35-5
81-81-2

103-90-2
58-08-2
58-08-2
486-56-6
486-56-6
611-59-6
15687-27-1

84
84

85
84

84
84
84

84

84
84

84
84

84
84
85
84

84
84

Prescription Drugs
0029 0 ND ND
0.007 9.5 0.589 0.074¢
0.24 65 0019 0012
01 106 1.0¢ 0.29
001 143 003 0.012
026 0 NDI ND“
0.008 0 ND ND
0.012 13.1 0.049 0.021
015 1.2 0.0469 0.046

0.018 1.2 0.012¢ 0.012¢
0015 3.6 0.79 0.048
0.003 48 0.15¢ 0.11
026 0 ND? ND4

0.01 1.2 0.01¢ 0.019
0001 0 ND ND

Nonprescription Drugs

0.009 23.8 10 0.11
0.014 61.9 6.0 0.081
0.08 706 57 01

0.023 381 0.90 0.024
0.04 31.5 057 005
0.018 286 3.19 0119
0018 95 1.0 020

antiasthmatic
antacid

analgesic
analgesic
antianginal
cardiac stimulant
digoxin metabolite
antihypertensive

enalapril maleate
(antihypertensive)
metabolite

antidepressant
antihyperlipidemic
antidiabetic
paroxetine
(antidepressant)
metabolite
antacid
anticoagulant

antipyretic
stimulant
stimulant

nicotine metabolite
nicotine metabolite
caffeine metabolite
antiinflammatory

-0
-0
=0
=0
=0
100000004724
-0
=0
=0

-0
-0
-0
=0

=10
160004 33

6000/ 14
40000</ 77
40000/ 77
=0

=0

=10

-0



%

1,4-dichlorobenzene (4)
2,6-di-tert-butylphenol (4)
2,6-di-tert-butyl-1,4-benzoquinone (4)
5-methyl-1H-benzotriazole (4)
acetophenone (4)
anthracene (4)
benzo[alpyrene (4)
3-tert-butyl-4-hydroxy anisole (4)
butylated hydroxy toluene (4)
bis(2-ethylhexyl) adipate (4)
bis(2-ethylhexyl) phthalate (4)

bisphenol A (4)
carbaryl (4)

cis-chlordane (4)

chlorpyrifos (4)
diazinon (4)
dieldrin (4)

diethylphthalate (4)
ethanol,2-butoxy-phosphate (4)
fluoranthene (4)

lindane (4)

methyl parathion (4)
4-methyl phenol (4)

naphthalene (4)

N, N-diethyltoluamide (4)
4-nonylphenol (4)

4-nonylphenol monoethoxylate (4)
4-nonylphenol diethoxylate (4)
4-octylphenol monoethoxylate (4)
4-octylphenol diethoxylate (4)

phenanthrene (4)

phenaol (4)

phthalic anhydride (4)

pyrene (4)

tetrachloroethylene (4)

triclosan (4)

tri(2-chloroethyl) phosphate (4)
tri(dichlorisopropyl) phosphate (4)

rrinharnyvl mhacersbats (A

Other Wastewater-Related Compounds

106-46-7
128-39-2
719-22-2
136-85-6
98-86-2
120-12-7
50-32-8
25013-16-5
128-37-0
103-23-1
117-81-7

80-05-7
63-25-2
5103-71-9
2921-88-2
333-41-5
60-57-1
84-66-2
78-51-3
206-44-0
58-89-9
298-00-0
106-44-5
91-20-3
134-62-3
251-545-23

85-01-8
108-95-2
85-44-9
129-00-0
127-18-4
3380-34-5

115-96-8
13674-87-8

141K O8 &

85
85
85
54
85
85
85
85
85
85
85

85
85
85
85
85
85
54
85
85
85
85
85
85
54
85

85
85
85

0.03
0.08
0.10
0.10
0.15
0.05
0.05
0.12
0.08
2.0

2.5

0.09
0.06
0.04
0.02
0.03
0.08
0.25
0.2

0.03
0.05
0.06
0.04
0.02
0.04
0.50

259

43
0.114
0.46
2.4
0.41
0.11
0.24
0.29
0.14

3.5 10
10,6 20¢

41.2
16.5

4.7
15.3
259

4.7
111
459
29.4

59

1.2
24.7
16.5
741
50.6

45.9
36.5
43.5
235

1.8

8.2
176
28.2
23.5
576

576

129
PV

0.53
1.3°
1
0.84
0.704
2.3

0.54

0.16
n a9

0.09
0.064
0.13
0.39
0.15
0.07
0.04
0.14
0.19
37
7t

0.14
0.044
0.02
0.06
0.07
0.18
0.2
0.51
0.04
0.02
0.01
0.05
0.02
0.06
0.89

19
19
0.29
0.19

0.04
0.7f
0.77
0.05
0.07¢
0.14

0.1

0.1
nnA

deodorizer
antioxidant
antioxidant
antiocorrosive
fragrance
PAH

PAH
antioxidant
antioxidant
plasticizer
plasticizer

plasticizer
insecticide
insecticide
insecticide
insecticide
insecticide
plasticizer
plasticizer
PAH
insecticide
insecticide
disinfectant
PAH

insect repellant

nonionic detergent

metabolite

nonionic detergent

metabolite

nonionic detergent

metabolite

nonionic detergent

metabolite

nonionic detergent

metabolite
PAH
disinfectant

plastic manufacturing

PAH

solvent, degreaser

antimicrobial
disinfectant

fire retardant

fire retardant

Uy Py N ——

11005190
-2

=10

—{0
155000521
5.4¢/188
1.5%/428
870414
14408/15
4808/9
75008/309

3600°/26
0.42/1541
7.4%28
0.1911794
0.564/1040
2.65/1540
12000/129
10400=/7
742216
3071979
122/888
14004/74
910519
T1250°/9
130</135

144509/4
55004/6
-0

-0

5909192
4000°/2085
40400¢/5
90.99112
46805147
180%/3

660002/8
36000/9
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cis-androsterone (5)
cholesteral (4)
chaolesteral (5)
coprostanol (4)
coprostanol (5)
equilenin (5)

equilin (5)
17a-ethynyl estradiol (5)
17a-estradiol (5)
175-estradiol (4)
17fi-estradiol (5)
estriol (5)

estrone (5)
mestranol (5)
19-norethisterone (5)
progesterone (5)
stigmastanol (4)
testosterone (5)

53-41-8
57-88-5
57-88-5
360-68-9
360-68-9
517-09-9
474-86-2
57-63-6
57-91-0
50-28-2
50-28-2
50-27-1
53-16-7
72-33-3
68-22-4
57-83-0
19466-47-8
58-22-0

Steroids and Hormones

0.005
1.5

0.005
0.6

0.005
0.005
0.005
0.005
0.005
0.5

0.005
0.005
0.005
0.005
0.005
0.005
2.0

0.005

14.3
55.3
84.3
35.3
85.7

2.8

1.4
15.7

57
10.6
10.0
214

1.1
10.0
12.8

0.214
104
60"
9.8
150"
0.278
0.147
0.831
0.074
0.24
0.093
0.051
0.112
0.407
0.872
0.199
4d
0.214

0.017
1d
0.83
0.704
0.088
0.14
0.147
0.073
0.03
0.169
0.009
0.019
0.027
0.074
0.048
0.11
2d
0.116

urinary steroid
plant/animal steroid
plant/animal steroid
fecal steroid

tecal steroid

astrogen replacement
estrogen replacement
ovulation inhibitor
reproductive hormone
reproductive hormone
reproductive hormone
reproductive hormone
reproductive hormone
ovulation inhibitor
ovulation inhibitor
reproductive hormone
plant steroid
reproductive hormone

-0
-0
—/0
-0
-0
-0
-0
—(22

-0
-0
-0
=11
-0
-0
-0
-0



Naplin predmétu:

@~ Zékladni piehled chemickych lgtek, které mohou
cilené nebo ndhodné narusovat normalni fyziologické
procesy - antropogenni organické polutanty,
farmaka, sekundarni metabolity (dietarni latky a
neantropogenni toxiny):

H1 H:
—CH,0 —COCH, ~ daunorubicin
—CH,0 —COCH,0H - adriamycin

—CH;0 —C=N—N—CO—C;H; - rubidazon
| |

5 CH, H
CHy —0OH  —COCH; -~ karminomycin
HO —H —COCH, - 4-demetoxydaunorubicin

antracyklinova antibiotika



@ Principy regulace metabolismu, transportu a
akumulace cizorodych latek v téle, enzymy I. a IT.
faze biotransformace, antioxidacni
enzymy/antioxidanty, enzymy/proteiny ITI. faze.




@~ Zékladni typy toxickych efekta cizorodych ldtek
(genotoxicita, hepatotoxicita, neurotoxicita,
imunotoxicita, nddorova promoce, endokrinni
disrupce).
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¥ HLH/PAS rodina proteinii - HIF1a, Ah receptor
a jeho signalizaéni dréha.

@ Jaderné receptory (ER, AR, PR, GR, TR,
RAR/RXR, CAR, PXR, PPAR) - jejich ligandy, jejich
dloha v regulaci metabolismu, fyziologické funkce
zprostiedkované modulaci cilovych gent.

Basic Nuclear hormone p300 and CBP
1elix-loop recepior-interaction nteraction domain
helix domain



"-Biosynféza a metabolismus pfirozenych ligandti NR
(steroidy, mastné kyseliny, lipidové mediatory);
hormonalni regulace biosyntézy.

CHEEE DNA Ligand COOH
Adopted
Endocrine Orphan Orphan
Receptors Receptors Receptors
Ligands: High-affinity, Low-affinity, Unknown

hormonal lipids dietary lipids

SF-1

LRH-1
DAX-1

SHP

TLX

PNR

NGFI-B a,8,y

ROR «,p,y
ERR o,y
RVRa.B.y
GCNF

TR 24

HNF-4
COUP-TFa,f.y




@ Principy hormondlni regulace a chemické
komunikace - bezobratli.

(Al (B) Brain
Neurosecretory cells
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@ Endokrinni regulace - obratlovci - ER, AR, PR, GR.

Chalesraral

Chalesteral side-chain cleavage
il
=0

*

Ho o
Pregnenalons
| Fee-OH-Pregnenclone Progesterone
1 7-OH-Progestercne L
Androgens Corticosterone

+

Testosterone === Estrogens Cortiscl Aldosterone
| | | I
[+ Pregasterane) Adrenal stercids

Gonadal steroids

5



@~ Endokrinni regulace embryondlniho a postnatdliniho
vyvoje - obratlovci - RAR, RXR, PPAR, TR.




Predndska bude probihat kazdé dtery od 10:00.

Dr. Machala predndsi 6., 13. a 27.3.
(20.3. vyuka odpadd)

Dr. Vondrdcek predndsi 3., 10.,17., 24.4. a 15.5.
(1. a 8. 5. vyuka odpadd)

Ukonceni - pisemny test.







