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Zavislost davka-odpoveéd

Invention of the Patch-clamp (1976) allowed single channel recordings
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KFivky davka-odpoved’

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

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

e Je mozné se otravit vodou?

prah? e 10 g kofeinu vyvolava krece a
zvraceni (1 Sdlek kafe ~ 150 mg
kofeinu)

| e Nacl ~250g smrtelna davka

odpovéd’

davka




KFivky davka-odpoved’

® Zpusob redukce krivky na jediné islo:

D., (stfedni letdlni ddvka; lethal dose) ddvka, kterd zabije 50 %
populace v testu

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

D., (stredni efektivni davka; effective dose) davka, kterd vyvold 50%
ucinek u pokusného modelu

* EC,

koncentrace, ktera vyvola 50% ucinek u pokusného modelu

(stfedni efektivni koncentrace; effective concentration)




% mortalita

100%

50%

Krivky davka-odpoved

LD,, = 50% jedincii
exponovanych dané
koncentraci zemfe (expozice

per os) mg/kg

prah?
LC,, = 50% jedincti
exponovanych dané
koncentraci zemre (vodni

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

Davka LC/LD50 LC/LD100

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




Krivky davka-odpoved

Dilezité parametry krivky

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

» Sklon krivky (slope)

» Variabilita -
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Surova data

Data po normalizaci
(% maximalni odpovédi)

Normalizovana data po zlogaritmovani
koncentrace zkoumané latky




Normalizace dat

¢ Normalizovand hodnota
e Skala 0-1 nebo 0-100%

* Indikuje softwaru, kde
cekat horni a dolInf
asymptotu kfivky davka
odpoved

L

BERALIMNG

Minimvm valve
\ Ori fyna\ valve in Feature

Hescaled / - m’n X>
K max(x) mm

Maxlmum valve
Ir) ‘Fedl‘ure,

Rescales feature values o
between 0 and 1

Xnormalized =

Normalization Formula

(X — X minimum)

(X maximum — X minimum)

X normalized
normalizovana hodnota

X surova data k
normalizaci

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

X maximum — primérna
hodnota dat maximalni
odpovédi referencni
latky di




1. Zptsob hodnoceni -Linearni regrese

e Prolozeni exponencidalniho modelu linearni ¢asti kfivky
davka-odpovéd v excelu

e jednoduchy ale nepresny

* Vhodny pro odhad EC,, u ,,hezkych* krivek

e Nevhodny pro odhad EC , &i EC,, (oblast krivky, kterd se

odchyluje od linearity)
100%

Response

/ log[Dose]




2. Zpusob hodnoceni —probitova
transformace

e 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, limit 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

% probit | % probit | % probit | % probit | % probit | %  probit

0,2 2,122 | 10,0 3,718 30,0 4,476 |50,0 5,000 70,0 5,524 90,0 6,282
0,4 2348 |11,0 3,773 |31,0 4,504 |51,0 5,025 |71,0 5,553 |91,0 6,341
0,6 2,488 | 12,0 3,825 |32,0 4,532 52,0 5,050 72,0 5,583 92,0 6,405
0,8 2,591 | 13,0 3,874 33,0 4,560 (53,0 5,075 [73,0 5,613 |93,0 6,476
1,0 2,574 | 14,0 3,920 | 34,0 4,588 54,0 5,100 | 74,0 5,643 94,0 6,555
1,2 2,743 | 15,0 3,964 |35,0 4,615 |55,0 5,126 |75,0 5,674 |95,0 6,645
1,4 2,803 | 16,0 4,006 |36,0 4,642 |56,0 5,151 76,0 5,706 |95,5 6,695
1,6 2,856 | 17,0 4,046 37,0 4,668 [57,0 5,176 [77,0 5,739 [96,0 6,751
1,8 2,903 | 18,0 4,085 |38,0 4,695 58,0 5,202 |78,0 5,772 196,5 6,812
2,0 2946 | 19,0 4,122 39,0 4,722 |59,0 5,228 |79,0 5,806 |97,0 6,881
2,5 3,040 [20,0 4,158 [40,0 4,747 [60,0 5,253 |80,0 5,842 |97.5 6,966
3,0 3,123 21,0 4,194 (41,0 4,772 |61,0 5,278 |81,0 5,878 |98,0 7,054
3,5 3,188 22,0 4,228 (42,0 4,798 [62,0 5,305 [82,0 5915 |98,2 7,096
4,0 3,249 (23,0 4,261 (43,0 4,824 |63,0 5,332 |83,0 5954 |98,4 7,144
4,5 3,305 [24,0 4,294 44,0 4,849 64,0 5,358 [84,0 5,994 |98.6 7,197
5,0 3,355 |25,0 4,326 45,0 4,874 |65,0 5,385 |85,0 6,036 |98.8 7,257
6,0 3,445 |26,0 4,357 |46,0 4,900 |66,0 5,412 |86,0 6,080 [99,0 7,326
7,0 3,524 27,0 4,387 (47,0 4,925 [67,0 5,440 |87,0 6,126 |99,2 7,409
8,0 3,595 [28,0 4,417 [48,0 4,950 |68,0 5,468 |88,0 6,175 /99,4 7,512
9,0 3,659 (29,0 4,447 (49,0 4,975 69,0 5,496 |89,0 6,227 99,6 7,652
99,8 7,878




3. Zpusob hodnoceni - Nelinearni regrese (logit)

e —zahrne celou krivku davka-odpovéd, pokryje i okrajové ¢ =
&asti, je zpravidla lepsi/spolehlivéji, hlavné pokud il
pocitdme hodnoty blizko okrajovych ¢3sti krivky (EC
EC,, —kde je vétsi pravdépodobnost odchylky od

linearity)

200

e Nejrozsirenéjsi model Log-logit (Hillova funkce), existuiji
dalsi (Weibull I, Weibull 11,

o Dilezité je, jak podrobné je prométend kiivka davka  Graphpad
odpoved'! Prism9

e vice bodu - lepSiregrese =

» Jetfeba specializovany nastroj (GraphPad Prism;R ; Statistica...)

GraphPad Prism -

e Dostupna 30 denni zkuSebni verze




GraphPad Prism 5 —odhad EC50

Welcome to GraphPad Prism

GraphPad

[Trial]. bre

e — Available analyses
Learn to use Prisp * Linear regression

e » Monlinear regression
Open a file * Carelation [Pearson ar Spearman
Organization of data table

* Cubic zpline & LOWESS
» Smooth curve
* Area under curve

Sample data
(®) Start with an empty data table
() Usge sample data How iz an 57 table organized? w

Column Choose a graph

- * Table only
. Ma graph

Selected graph: Points only
Subcolumns for replicates or emor values

Grouped

Contingency

Survival )
* emor bar: [] Enter ¥ emor values to plat hatizontal eror bars

Y () Enter and plat a single ' value for each paint

O Enter m replicate values in side-by-zide subcolumns,

and plot | kean and Ermor -~ | SEM ~

Opened project

Recent project
() Enter and plat enor values already calculated elzewhere

Saved example Enter; |Mean, S0LH w|

Shared example

| Cancel || Create I




GraphPad Prism —odhad EC50

e (reate a new data file
* New Project File
o XY

* Y:Enter 3 replicate values ... (v pripadé triplikata)

e (Create

[ Graphpad prism - -

Ele Edit View Inset Change Arange Window Help

PFrism Filz Sheet Undo  Clipbosrd Analysis

B B 282 o A
‘HH- 3¢ S ans

L

Table & Graph

Column

Contingency
Survival
Parts of
Existing File
pen a
LabArchives
Clone a graph

Graph portfc

(e

off=

Enterfimport data:
X:

Use sample data:

Enter ¢ enor values to plot horizontal enor bars

©) Enter and piot 3 sindle Y vall for ach peint
@Enier 3 15 reploate valuss in side-by-side subcolumne

©) Enter and plok error values aheady caloulated sksewhers

Enter [Mean, 5D, N -

@ Linear regression - Compare slapes

) Morlinear regression - One phase exponential decay
@ Interpalate unknowns from a inear standard curve
© Enzyme kinelics - Michaelis Menten

@ Conelation

@ Enzyme kinetics - Competiive inbibition

© Dossesponse - X is logldose)

© [More sample data sets

e ] o)

| —U—— & o




GraphPad Prism —odhad EC50

Vlozime data:

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

- A B,...

vlozit normalizovana data

 POZOR popisujte vSechno, aby tomu rozumeli 1 ostatni

?,lz GraphPad Prism - [Projectl:Data 1]
11‘@ Eile Edit Miew Insert Change Arrange MWindow Help

Datové sady (opakovani jsou vedle sebe (triplikaty))-

Prism || File | Sheet |Undo || Clipboard || Analysis || Change |Im|:|ort ||Draw || Write | Text || E
A e L A= g
HHWX%NEWv - | B GR- ||Senayze |E#§Ef‘3 v

& {2 Family T able format; | X B |

El {53 Dsta Tables Xy | koncentrace ¢ datova sada 1 datovd sada 2

------ g Data1 4 [x] X A:Y1 A2 AY3 B:Y1 B:Y2 B:Y3

9--@ Info 1 |[triplikat 1 1 1 2 3

""" @ Projectinfo 1 2 |tiplikat 2 2 1 2 3
-7 Results —
g Ei Graphs 3 |triplikat 3 3 1 2 3
[ Data 1 4 |triplikat 4 4 1 2 3
-7 Layouts 5 |Title
6 [Title M.
7 tile
8 |Title
9 |Title




GraphPad Prism —odhad EC50

Analyza:
* XY analyses

* Nonlinear regression (curve fit)

3

® Log(agonlst) VS Norn ]allzed response Parameters: Nonlinear Regression
‘) Fit Compare  Constrain ‘Weightz  Initial values  FRange Output  Diagnostics
~
l Analyze Data Choose an equation
[ GraphPad Prism - [Projectl:Data 1] = Dose-response - Stimulation Mew -
0 FEile Edit View Inset Change Arange Window Help Built-in analysis e :':'g[ag':'”!St] Ve I83ponse Varable
Prism File Sheet Undo || Clipboard Analysis ‘wéhich analysis? Dg[agl:un!st] e 1B3pONSE = ¥ aNable siope Details...
o | ] Noa [ ),q’ ’ loglagenist] v, normalized response
[ | uv el ol % 1 Ié‘ L:‘ % = Transform, Normalize... . N
i L_—J Hv (12 Jemew- || [J G- ||=anales T i B HE Transform Inhibition
::.Z' =l = __i"_:l - = X b Marmnalize Dose-rezponse - Special
=g Family T able format; Prune rows Binding - 5 aturation
.=y Data Tahles xr koncentrace ¢ Femove baseline and column Binding - Competitive
------ = Data1 d xl X AYT Tranzpose 2 and Binding - !(int_:tic:s
-3 Info 1 ltriolikat 1 1 = XY analyses Enzyme k_lnetlc:s
L€ Projectinfo 1 P Manlinear regre: Exponential
SR |tJ 2 |triplikat 2 2 Linear regression Lines
o esults .
Granh 3 |triplikat 3 3 Fit zpline/LOWESS PDI}'nD_mIaI
9@ raphs 4 |uiplikat 4 4 Smooth, differentiate or intear Gaussian
""" | Data 1 nplika Area under curve Sine waves
|3 Layouts 5 |[Title Dering [Mods 1] linear regre Classic equations from prior versions of Prism
6 |Title Colurin statistics e —
7 Tl % R ow means/totals — —
itle Canelation Af ¥ is not already the log of dose, go back and transform pour data.
8 |Title Column analyses -The ™ values of the curve will go from 0 up to 100
9 [Title E'D“Pe'd analyses loglagorsi] v ) Learn about this equation
FTa e 1 & Contingency table analvses




GraphPad Prism —odhad EC50

1‘ GraphPad Prism - [Projectl:Data 1]
;'%Eile Edit View Insert Change

Farnil A
D g Data -?ames E Nonlin fit datova sada 1
@ Data 1 y Y
E'E'l Info 1 |log(agonist) vs. normalized response — Var
2 |Bestit values
= Results
@ 3 LOGECED -0.01459
= c 4 HILLSLOPE 1.160
.[{) Data 1 3 EC50 0.9670
-5 Layouts Bl e ve
‘@rammgnes 3 Parametry krivky 00373
8 HILLSLOPE 0.1004

9 [95% Confidence Intervals

10 LOGECED

-0.09501 to 0.06582

11 HILLSLOPE

0.9471to0 1.373

0.8035to 1.164

Prism_ || FI|E Sheet 12 EC50
13 |Goodness of Fit
L;_-J H" Sl Mew - ” = Analyze |
|+ ﬁ Family 150-
=3 Data Tables -o- datova sada 1
3 100-
o
0]
f Data 1 B
it o
& 50-
o
V4
[ ]
{ﬁ FIu:uatmg Motes l GrafICka data 01+e T Y Y 1
-2 -1 0 1 2

koncentrace log c

Spravné popiSte osy a data




GraphPad Prism —-NOEC/LOEC

Welcome to GraphPad Prism

GraphPad
. ..-.\ P W
h ; +tasiows & 0 (Trial],

| — i —
. .
Available analyses

Learn to use Prism * t test [one-sample, paired and unpaired]  , One-way ANOWVA [followed by Tukey, Dunnett,
» Mann-whitney Mewman-K.euls or Bonferoni post tests]
« Wilcoxon * Fruzkalwalis
*» Column statiztics [including normality tests] « Friedman
» Correlation matrix

Open a file

Organfe

Sample data L@

(®) Start with an empty dats table

Column () Use sample data Howw iz & Calurn data table organized? s

Grouped Choose a graph
Contingency _: - a B HH D_I]_D Ve +

T EEE——— — —
Survival -

EA R Cn — |[|=

|
B £ TF |13 —1 -

Opened project Selected graph: Scatter plot, vertical
Graphing replicates or error bars

Recent project Plat: Mean with SEM o

Saved example

Shared example

Cancel |E Create  §




GraphPad Prism —-NOEC/LOEC

e Porovnani statisticky vyznamného rozdilu mezi daty

e T-test - porovnani dvou datovych sada

¢ ANOVA - analyza rozptylu mezi 3 a vice sadami dat

e ! Data musi mit normalni rozloZeni a homogenni rozptyl napric daty!

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

M2 File Edit View lnsert Change Arange Window Help

Prism File. || Sheet ;Uﬁdu Clipboard Analysis ~ Change || mport ‘-Draw Il Write T Parameters: OHE'WEY ANOVA (EI"Id NDHFIEFEmE‘tI’IC:] x
M. Q2|2 E 2o X B ZEA- @ |
HE- X . (- QR | e |2 LE ki |
I I JL= = L | — | Choose test
S8 iy [ DS o P S S . . .
g Data Tobles G —— = | a T o p T Tou may e;]ther chotc-sntaba tezt I:-ybcl*]eckmg the two option boxes, or
; you may choose a test by name below.
| Dwa J Y [ ¥y ¥y Y Y oW ¥ - i
B3 Infe 1 | [ | [ ] | [ Repeated measures test. Values in each row represent matched observations.
P ) Projectinfo 1 2 | Analyze Data . . . i
3 Results 1 4 [ Monparametic test. Don't assume Gaussian distibutions.
-3 Graphs I — || Builtin analysis ~ N X
© L patat 4 ; ) Test name: | One-way analysis of varance w
= 1 — ich analysis nalyze which data sets
& Layout. 5 Which analysis? Analyze which d 7
{5 Layouts
6 — = Transform, Normalize. .. [l fckartrola Post test
7 — Transtorm
S — Mormalize Test name: | Dunnett: Compare all columns vs. contral column ~
8 Prune rows
[ B Remove baseline and column math Sigrifica Mo Post Test .
0] - Transpose ¥ and ¥ FF.cs o Tukey: Cormpare all pairz of colurnz.
= 5 XY analyses Contral Mewman-F.euls:Compare all pairs of columng
_| | | © Column analyses OMBS Borferroni: Compare all pairs of columns.
12 ttests [ ametric tests]
T —4 One nonparametnc) Signilicant [}
I _4 Column statistics -
14 B Frequency distribution Show 4 Test for li
15 ROC Curve
T — Bland-Altman method comparison 1] ulput
7 8 Carrelation
| 4 Grouped analyses [[] Create a table of descriptive statistics for each column
18 Contingency table analpses
T i Survival analyses
— — Simulate and generate
an
Leain Cancel




GraphPad Prism —-NOEC/LOEC

Porovnani statisticky vyznamného rozdilu mezi daty

40-
u Tway ANOVA | | | | _ *
= Tabular results 30 * * -
1 (Table Analyzed Data 1 -
; 3 20- *
= -
3 |One-way analysis of variance 'g
4 | Pvalue P=0.0001
5 | Pvalue summary i
6 Are means signif. different? (P < 0.05) |Yes
7 | Number of groups 6
8 | F 42.44 T T T T T
9 | Rsquared 0.9022
10 (a@' o PAIS & e
11 |ANOVA Table sSS df MS O&
12 | Treatment (between columns) 7714 5 184 3 N
13 | Residual (within columns) 83.60 23 3.635
14 | Total 855.0 28 | — T ——
15
16 |Dunnett’s Multiple Comparison Test Mean Diff.  |qg / Significant? P < 0.057 Summary  |95% Cl of diﬂ'\
17 | kontrola vs c1 -2.800 232 No ns -6.062 to 0.4619
18 | kontrola vs c2 -3.600 29 Yes * -6.862 to -0.3381
19 kontrola vs c3 -10.40 8.62% Yes o -13.66to -7.138
20 | kontrola vs c6 -11.00 9.12 Yes i -14.26 to -7.738
21 | kontrola vs c5 -14.80 157 N[ Yes 18.26t0 -11.34/
koncentrace
@] NOEC nejvyssi koncentrace s nevyznamnym efektem

(@] LOEC nejnizsi koncentrace s vyznamnym efektem







