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Zavislost davka-odpoveéd

Invention of the Patch-clamp (1976) allowed single channel recordings

e Naradé drovni

e Molekuldrni droven (receptory, kandly,...)
* Organismalni (odpovéd ano/ne, kontinualni

skala)
e Populacni
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Krivky davka-odpoved

e Davka vyjadrena napr. mg/kg zivé vahy, nebo mgj|
» Rada dulezitych udaja:
e Prahova hodnota toxicity/davka bez toxickych ucink(
(pro nekarcinogenni ucinky)

e Davka vyvoldvajici plny efekt (napf. 100% toxicitu)

e Jemozné se otravit vodou?

e NadCl~250¢g smrtelna davka

prah? e 10 g kofeinu vyvolava krece a
:8 zvraceni (1 Salek kafe ~ 150 mg
> kofeinu)
2
o
o

davka



Krivky davka-odpoved

® ZpUsob redukce krivky na jediné islo:

e LD,, (stfedni letdlni davka; lethal dose) davka, kterd zabije 50 %
populace v testu

¢ LC, (stfedni letdlni koncentrace; lethal concentration) koncentrace,
ktera zabije 50 % populace v testu

e ED,, (stfedni efektivni davka; effective dose) davka, ktera vyvold 50%
ucinek u pokusného modelu

e EC,, (stfedni efektivni koncentrace; effective concentration)

koncentrace, ktera vyvola 50% ucinek u pokusného modelu



Krivky davka-odpoved

100% LD,, = 50% jedinc{i
exponovanych dané
koncentraci zemie (expozice

per os) mg/kg
prah?
LC,, = 50% jedincii
exponovanych dané
50% koncentraci zemre (vodni

organismy, expozice
vzduchem)
mg/l nebo mg/m3

% mortalita

Davka LC/LD50 LC/LD100

Prahova davka - prvni vyskyt toxicity, prekonani kapacity organizmu
detoxikovat/opravit poskozeni



Krivky davka-odpoved

Dilezité parametry kfivky

» Potence- toxicita/efektivita ve srovnani s jinymi latkami
» Efektivita/maximalni efekt

> Sklon krivky (slope)

» Variabilita -

I Maximum Effect or Efficacy ::
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Surova data Data po normalizaci
(% maximalni odpovédi)

Normalizovana data po zlogaritmovani
koncentrace zkoumané latky



Normalizace dat

e Normalizovana hodnota
o Skala 0-1 nebo 0-100%

e Indikuje softwaru, kde
cekat horni a dolni
asymptotu kfivky davka
odpovéd
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Normalization Formula

(X = X minimum)

(X maximum = X minimum)

X normalized
normalizovana hodnota

X surova data k
normalizaci

X minimum - priimeérna
data z kontroly
(solventové, negativni)

X maximum — prameérnd
hodnota dat maximalni
odpovédi referencni
latky ci



1. Zpusob hodnoceni -Linearni regrese

e Prolozeni exponencialniho modelu linearni ¢asti krivky
davka-odpovéd v excelu

e jednoduchy ale nepresny
* Vhodny pro odhad EC,, u,,hezkych* krivek

¢ Nevhodny pro odhad EC_, ¢i EC,, (oblast kfivky, kterd se

odchyluje od linearity)
100%

Response

/ log[Dose]



2. Zptisob hodnoceni -probitova
transformace

* Probitova transformace linearizuje kfivku a umoznuje
snazsi odhad EC,,

e jednoduchy ale ne vzdy presny - vychazi z normalniho
rozlozeni citlivosti

* Vhodny pro odhad EC,, u ,,hezkych® krivek
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Abbreviation: LoD, limut of detection.

Figure 3. Probit Analysis. These plots illustrate hypothetical experimental results (left hand plot) an
regression analysis to determine the LoD for a molecular measurement procedure by the probit approac
(right hand plot).



Tabulka pro probitovou transformaci
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3. Zpusob hodnoceni - Nelinearni regrese (logit)

e — zahrne celou kfivku davka-odpoved, pokryje i okrajové
Casti, je zpravidla lepsi/spolehlivéjsi, hlavné pokud
pocitdame hodnoty blizko okrajovych ¢asti krivky (EC
EC,, —kde je vétsi pravdépodobnost odchylky od

linearity)

200

* Nejrozsifenéjsi model Log-logit (Hillova funkce), existuji
dalsi (Weibull I, Weibull 11,

» Dilezité je, jak podrobné je promé&fend kiivka davka  Graphpad
odpoved'! Prism9

e vice bodu - lepsi regrese =

* Jetreba specializovany nastroj (GraphPad Prism;R ; Statistica... )

A Prism

GraphPad Prism -

e Dostupna 30 denni zkuSebni verze



GraphPad Prism 5 —odhad EC50

Welcome to GraphPad Prism

GraphPad

'v
Available analyzes

Learn to use Prisp * Lingar regression

— « Monlinear regression
Open a file * Comelation [Pearson or 5pearma
Crganization of data table

on 5.00[Trial]. bfeznal2

» Cubic zpline & LOWESS
* Smoath curee
» Area under curve

Sample data
(®) Start with an empty data table

() ze zample data How iz an =7 table organized? w

Column Choosze a graph

. " Table anly
. Mo graph

Selected graph:  Pointz only
Subcolumns for replicates or emor values

Grouped

Contingency

Survival ]
X error bar: [] Erter ¥ enar values to plot harizontal erar bars

¥: () Enter and plot a single ' value for each point
() Enter replicate values in side-by-zide subcolumns,

and plot | Mean and Errar | | SEM W

Opened project

Recent project
() Enter and plot eror values aready calculated elzewhere

Saved example Enter: | Mean. S0, M bl |

Shared example

| Cancel || Create




GraphPad Prism —odhad EC50

e (Create a new data file

* New Project File

o XY

e Y: Enter 3 replicate values ... (v pripadé triplikat)
* C(Create

Eraphl’ad Prism —— — — - — — | =B8] = |

File Edit View Inset Change Arrange Window Help

Frism File Sheet Unda  Clipboard Analysis Change Anange Draw Witz Text Export Frint  Send LA Help

3 " - o .

m Q-0 @24 08B LR fi 2 05 & | @/ ame - -JA- S 3-@ M
(SIS 3 SR - ~ - O

Column Enterfimport data:
T b4 Enter enor walues to plot horizontal eror bars
pec
Contingengy ¥: (O) Enter and plot a single ' value for each paint
@iEnter 3 [ 2] replicate values in side-by-side subcolurns

() Enter and plot eror values aleady calculated elsewhere

Parts of whole Enter: [Msan, SDUN M

Existing File Use sample data: () Linear reqression - Compare slopes
() Nonlinear regression -~ One phase exponential decay
() Interpolate unknowrs from a linear standard curve
LabArchi (71 Enzpme kinetics - Michaelis-Menten

) Corelation
Clone a graph () Enzyme kinetics - Competitive inkibition

() Dosetesponse - % i logldose]

n a file

(] [Mure sample data sefs.

E @

| 0 & wow




GraphPad Prism —odhad EC50

* Vlozime data:

« X — koncentrace testované latky/vzorku (v log formé (log C))

* A, B,... Datov¢ sady (opakovani jsou vedle sebe (triplikaty))-
vlozit normalizovana data

 POZOR popisujte vSechno, aby tomu rozuméli 1 ostatni

:* GraphPad Prism - [Project1:Data 1]
ﬁ.’g File Edit Yiew Insert Change Arrange Window Help

Prisn | File | Sheet |Undo || Clipboard || Analysis || Change || Import |[Draw || ‘Write | Text [ Exp
&, Q-2 -G ¥ELzle =0 30 X] - b - @
b b [ 2 36 new ~ ) - [ [G- | =hnalyze X . [F] =3 &%I! - -
@ Family T able format: X A B
- Data Tables k4 g koncentrace c datova sada 1 datova sada 2
-|Z] Data1 y x| X A:Y1 A:Y2 A:Y3 B:Y1 B:Y2 BY3
=-@fo 1 |triplikat 1 1 1 2 3
@ Projectinfo 2 |triplikat 2 2 1 2 3
|75 Results ——
£183 Graphs 3 |triplikat 3 3 1 2 3
[ Data 1 4 triplikat 4 4 1 2 3
.ﬁ. La}rguts 5 Title
6 |Title P
7 [Tite
8 |Title
9 |Title
ETut T2l ~




GraphPad Prism —odhad EC50

* Analyza:
* XY analyses

e Nonlinear regression (curve fit)

* Log(agonist) vs normalized response

3

2

1

* GraphPad Prism - [Project1:Data 1]
I'g] File Edit Yiew Insert Change Arrange Window Help

Prism File Sheet Undo || Clipboard Analysis
B (D2]2 Ao xatie X-
b b [ 2 36 new ~ ) - | [} G- | =hnalyze (¥ +4
ﬁ] Family Table format; X
=05 Data Tables b g koncentrace ¢
£ Data y x| X A:Y1
2@ nfo 1 |triplikat 1 1
@ Projectinfo 1 2 |triplikat 2 2
{7 Results -
£1.53 Graphs 3 |triplikat 3 3
"..|¥] Data1 4 |triplikat 4 4
-5 Layouts 5 |Title
6 (Title P
7 [title
8 |[Title
9 |Title
AN |72

Analyze Data

Built-in analysis

Which analyziz’?

= Transform, Hormalze. ..
Tranzfarm
Mormalize
Prune rows
Remove bazeline and column
Tranzpose # and '

= =Y analyses
Monlinear regr
Linear regression
Fit zpline/LWESS
Smooth, differentiate or integr
Area under curve
Creming [Model 1] linear regre
Columm statistics
R ow meanz/totals
Correlation

Column analyses

Grouped analyzes

Contingency table analyses

Parameters: Monlinear Regression

Fit Compare Constrain “eights  |Initial values  Range  Output

Chooze an equation

Diagnostics

= Dose-response - Stimulation
loglagonist] va. response
loglagonist] va. response - Yanable slope
loglagonist] v normalized response
logfagaonist] «g. nomalized response -- Yanable slope
Dose-responsé™ Inhibition
Dose-response - Special
Binding - Saturation
Binding - Competitive
Binding - Kinetics
Enzyme kinetics
Exponential
Lines
Polynomial
Gaussian
Sine waves
Classic equations from prior versions of Prizsm

HEEEEREREREEEEE

Mew -

Dretailz...

¥ iz not already the log of doze, go back and transform your data.
-The " values of the curve will gofram 0 up to 100,

) Leam about thiz equation




GraphPad Prism —odhad EC50

=g Family

-| Layouts

& GraphPad Prismn - [Project]:Data 1]
M:File Edit View Insert Change

Prism File
- &

[}THHT

Sheet

CHBR A
x";::"NEWv

Undc
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[f| [ﬁv ||§F'.nalyze }

- Family
B{b Data Tables
@ Data 1
=5 Info

o Project info 1
=5 Results

-5 Floating Motes

Gra

odpovéd’ (%)

{5 Floating Motes 2 Para

1501

-
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-e~ datova sada 1

0 1
koncentrace log c

-5 Nonlin fit a
datova sada 1

‘ Y

1 |log(agonist) vs. normalized response — Var

2 |Best-fit values

3 LOGECAD -0.01459

4 HILLSLOPE 1.160

5/| Ecs0 0.9670
metry kﬁka 0.03793

8 HILLSLOPE 0.1004

9 |95% Confidence Intervals

10 LOGECAD -0.09501 to 0.06582

11 HILLSLOPE 0.9471 to 1.373

12 ECA0 0.8035 to 1.164

13 |Goodness of Fit

Spravné popiste osy a data




GraphPad Prism -NOEC/LOEC

Welcome to GraphPad Prism

GraphPad .
(171}
.~ *izesion B0 [Trial], brezna 1

Available analyses
Learn to use Prism o t test [one-zample, paired and unpaired]  , One-wap ANOWVA [followed by Tukey, Dunnett,
« b ann-tahitney Mewman-K.eulz or Bonferroni post tests]

= Wilcoxon * Kruskal W alls
 Column statistics [including normality tests] « Friedman

+ Caorrelation matris

Open a file

Sample data
(®) Start with an empty data table

() Use sample data How iz a Column data table organized? e
Grouped Choosze a graph
L] '."
1 " A
Contingency b E B HH D_[I_ﬂ " L]
LT —
Survival e
A= o = | Y .
':l: " H{Th I | "] -
Opened project Selected graph:  Scatter plot, vertical

Graphing rephcates or error bars

Recent project Flat: bean with SEM i

saved example

Shared example

Cancel |E Create 1




GraphPad Prism -NOEC/LOEC

e Porovnani statisticky vyznamného rozdilu mezi daty

e T-test - porovnani dvou datovych sada

e ANOVA - analyza rozptylu mezi 3 a vice sadami dat

e ! Data musi mit normalni rozloZzeni a homogenni rozptyl napfic daty!

e Pomoci post-hoc testu identifikujeme, mezi kterymi kategoriemi jsou rozdily

l'g File Edit View [Insert Change Arrange Window Help .
Prism File Sheet Undo || Clipboard Analysis Change Impaort || Draw Write: T Parameters: OﬂE-WE}f ANOVA (Eﬂd Nonparametrlc) S
N R EELE
HE-| X 3w |- 3 G- -E finalyzel B u% @13 ELS -
L i Choosze test
-5 Family 3 A B < D E F G . . .
£ 03 Data Tables B lontrola = = 3 o1 Y T rou may EI«I-.thE[ chcntasnta';a test by':hleckmg the two option boxes, or
L[ Datat Al - ¥ ¥ ¥ ¥ v ¥ wou may chooze a test by name below.
23 Info 1 [ Repeated measures test, Values in sach row represent matched observations.
€ Projectinfo 1
H 2 Analyze Data . ' . AT
{55 Results 3 [ Monparametric: test. Dor't assume Gaussian distibutions.
B@ Graphs Built-in analysiz v : 2
L[ patat 1 Test name: | One-way analysiz of vanance ~
‘whhich analysis? Analyze which data sets?
i3 Layouts &
6 = Transform, Normalize... [ A:kontrala Post test
= Transform 81
Normalize [C:c2 Test name: | Dunnett: Compare all columng va. contral calumn ~
8 Prune 1ows [A0el
9 Remaove bazeline and column math Ecd Sigrifica Mo Post Test .
= Transpose ¥ and Y [F:c5 g Tukey: Compare all pairs of columns,
= XY analyses Cantral Mewman-Keuls: Compare all pairs of columnz
& Calumn a""’"j”s‘” ) O BB orferroni: Compare all pairs of columing.
12 Liests land nonparsmetric tests] - B orferrani Compare selected pairs of columns.
m One and nonparametric) Significant o Diunmett T il GElimn
Calumn statistics AL ":1... are all coiL & anktral columa
14 Frequency distiibution Show |4 T1est far i & col. number
15 ROC Curve
16 Bland-ltman methad comparizon l]utput
7 Carrelation
Grouped analyses [[] Create a table of descriptive statistics for each column
18 Contingency table analyses
|| 19 Survival analyses
o Simulate and g
Leam Cancel




GraphPad Prism -NOEC/LOEC

Porovnani statisticky vyznamného rozdilu mezi daty

401
1 Tway ANOVA | | | | * *
= T abular rezults 3“ B * ——
y | | | | ° _
1 [Table Analyzed Data 1 =
- 3 20 *
- - o —
3 |One-way analysis of variance 9
4 P value P=0.0001 o
5 | Pvalue summary i
6 | Are means signif. different? (P < 0.05) |Yes
T | Mumber of groups 6
8 F 42 44 T T T T T
9 | R squared 0.9022
10 S° A S - -
11 |ANOVA Table S5 df MS 0&
12 | Treatment (between columns) 7714 5 164.3 N
13 | Residual (within columns) 83.60 23 3.635
14 | Total 855.0 28
15
16 |Dunnett's Multiple Comparison Test Mean Diff.  |g / Significant? P < 0.057 Summary  |95% Cl of diﬂ"\
17 | kontrola vs ¢l -2.800 2_322/ Mo ns -6.062 to 0.4619
18 | kontrola vs c2 -3.600 E_QE“ Yes * -6.862 to -0.3381
19 kantrola vs c3 -10.40 854 Yes i -13.66 to -7.138
20 | kontrola vs cB -11.00 912N, |Yes e 1496 t0 7.738
21 | kontrola vs c& -14.80 1157 N |Yes e 18.26 10 -11.34”
koncentrace
1 NOEC nejvyssi koncentrace s nevyznamnym efektem
Q LOEC nejnizsi koncentrace s vyznamnym efektem







