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Basic principles in toxicology
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“The Dead of Cleopatra”
by Guido Cagnacci (1658)
www.wikipedia.org

www.hotflick.net

“The Dead of Socrates”
by Jacques-Louis David (1787)
www.wikipedia.org

www.answersingenesis.org

[suwmmans,mnw

BANGKOK HOSPITAL
S:U00 * RAYONG




**Paracelsus ®3a%0L0N Philippus Aureolus Theophrastus
Bombastus von Hoehenheim (1493 - 1541) Wlasun1sansias

101 Lﬁ%ﬁﬂ’mﬁﬂﬁﬂ%ﬂ &)1 (Father of toxicology)
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2. iulERwANUE AT 9589 T U AN TFNET @288
auaz “All substances are poisons; there is none which is
not a poison. The right dose differentiates poison from a
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*** Bernardino Ramazzini (A.6. 1633 — 1714)
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*$* Mathieu Joseph Bonaventure Orfila (A.A. 1787 — 1853)
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**Industrial revolution (3717 A.¢6. 1760 — 1840)
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**World war | (A.¢. 1914 — 1918)
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**World war Il (A.¢. 1939 — 1945)
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** Oswald Schmiedeberg (@.¢. 1838 — 1921)
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*%* Austin Bradford Hill (A.@. 1897 — 1991)
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**Rachel Carson (A.A. 1907 — 1964)
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2 NBINYNDBINA LN (Mechanistic toxicoloqgy)

" @nwinalnn1sinaie 15w Organophosphate nanwlaan1saULY
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LW L4 Acetylcholinaseterase d121808% 0 WHINYINWRD AN
(Toxicogenomics) ANE1INIAMNLANANVDIABUARLAKIBAITAAN L

NEINYUTIUTTUNY (Descriptive toxicology)
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** NN El’]l,%dﬂg]‘viad’m (Requlatory toxicology)
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** Clinical toxicology
‘:’Veterinary toxicology

** Forensic toxicology
*?*Food toxicology

** Environmental toxicology
X Ecotoxicology

** Behavioral toxicology

X Occupational toxicology
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" 510 (Elements) : la%z (Metal) Nslawe (Metalloid) alawe (Non-metal) a1latan
(Halogen) UNsLRae (Inert gas) e

= &151U52nay (Compounds) : d1515znavalun3s (Inorganic compounds) 15
n3a (Acid) LtnAa (Salt) @19 (Base) d@1515znavdun3s (Organic compounds) L2
aza@n (Aliphatic) azalgaan (Alicyclic) azlsu16n (Aromatic) 111a

2 1 (W)
ICRTEIR mmmqﬂsxmvﬂ%mﬂ%

" AN IBEITNTIA (Natural occurring chemical)

" &131ANNI9NITINBAT (Agricultural chemical) 1% §15U31UANINY (Pesticide)
" #131ANN19aAE1%NIIA (Industrial chemical) 131 AI1INazaNY (Solvent)

" #1 (Medicine) &13l@NGAA (Drug) 815U 39UAI81%13 (Food additive)

" A2 (Fuel) @130 taa1nn13tk1 148l (Combustion product) tinan
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** NONHLRLUNAW (Acute effect)
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www.encyclopedia.com

www.wikipedia.org
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*+ Immediate effect VS Delayed effect
v ¥V a\ | Vo ¥ 1 a\
(1@3‘]J LAAINANANKN VS lﬂﬁ'ﬂtlaﬁﬂﬁ%ﬂﬁ’]ﬂzlﬂﬂ&la)
*» Acute effect VS Chronic effect
(Watinaigunanlanin Vs naiiinaniaganinin
** Reversible effect VS Irreversible effect
A A o 1 a U A A [~
(Nﬂﬂlﬂﬂﬂﬂ‘ﬂ@ﬁﬂ'\‘ﬂlﬂ&llﬂ VS Nﬂ‘ﬂtﬂﬂlﬂ%ﬂ’]?i)
*» Local effect VS Systemic effect
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*3* Lethal Dose, 50 % %38 LD, ﬁawmmaamsﬁwﬁﬁﬂﬁﬂ@:uﬂszmm
1 N~ o o 1 g
naaas (§wlrainAesninaaay) lasuuaransli 50 % arwddselonwln
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M3 lFUanszaUAMNLTBYaINBEITA 9 1A

a Q [~ o
2 IFNITNI T IHALRIUNAK (Acute effect) A A (Lethal) tilw#an

¢ o 1 1 .
0819 : A1 LD, 2aINIZId (Monosodium glutamate)
Pasuynaaadlagnslinwneln agi 16,600 mgikg lu
wmuziian LD, 289a813% (Coumarin) lunynaaaslagnis

Twnwnetn agjﬁ 290 mg/kg LA
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***3nA1Aa Lethal Concentration, 50 % (LC,)




* Allergy awawlaifinls vilasndin

2 Lﬁmmﬂﬂﬁﬁ‘%mgmu'ﬁ% (Hypersensitivity)

" 370 9 v nsenaiala (Anaphylactic shock)
**Idiosyncratic effect WbgnN 3381131 aif AARANINNITABD WL
*%* Carcinogenesis NazL59 8N 1A IAINANALIIWIBHAYT)

** Teratogenic NONARBUAT ANDDNNINAT
q 1]

\/ . 1 o ¢
*s* Mutagenesis nan13NaNaNo

P o A 1
NAMNWIFW LD

a A p=] 6
AANK (Tolerance) TunsisInamangds sngnsak
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1. NOUATINNW (Additive) LENBWLDINANITINNW

. . . . A ! & 1
2. ﬂawamm%@_m (Synergistic) Nal,waﬁmﬂmwmf'a@m

) QK Q/ ~a ; 1 m\ [~ >4 : 11 m\
3. ld3ugnon  (Potentiation) Unan1binany ﬁ?ﬁﬁﬂl&dﬂﬂﬂ‘]ﬂ'

LEND LASUIINNK NWLEINAWN L NARaNISENUNINAIUNG

Qd Q/ (o] = = ¥
4. AMWONDNW (Antagonistic effect) VN IRINANBRDYRI NALULI

Y @ -y :Y A ] A Yo A
wranlfidunanlunsiienauiy (Antidote) Tua lasua1sng
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Agricultural chemicals Combustion products

! Chemicalsfrom
Industrial chemicals 1\ livingactivities |/ Natural chemicals
\\\ ]III ,: "l .'r‘
N v v i W
Fm o m e e — e — o — — — ———— —
| Environmental pool |
|
: Plants I
| i > | Bioaccumulation
I Animals :
|
L |
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** NIZUINBNIINBIAWNFANARNT (Toxicokinetic) NIFTANBILAWBNIILULASNISUIW-

Al agwudasadsdrstai lsneng Tﬂﬂazﬁagj 5 NSZUIWNTTS

1.

2,

3.

4.

5.

ﬂ']‘sg]ﬂ%ad (Absorption)
N13N3221807 (Distribution)
AsnALAY (Storage)
ﬂﬂitﬂgﬂuzﬂ (Biotransformation)

n1s2uaan (Excretion)

\/ a @ . . [~ 1 1 a
%* NIZUIBNIINPNAIA (Toxicodynamic) wn1sAnBIIRaaRNEITNED N

=§ o aAan . o =] o
Qﬂﬁﬂﬂﬂgﬂiﬂ’l (Interaction) ﬂﬂt&taqa%iaauﬂuztﬂﬂﬂu’w
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Skin absorption
Inhalation
(most common in workplace) .
Ingestion
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Inhalation

AN

Ingestion

l Skin contact

Absor

ption | «— Injection

l

Distribution

!/

Ny

Storage

Target organs

e

N A

Excretion

Biotransformation
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7 . 1 @
**NITUIBNIIAATA (Absorption) ZBINIINIIAABNAANS 3
%8IN19 NNULBaFA lkN13vI191%AaN19n131121a (Inhalation)
A a o . . v @ =]
SDIRINIABNIININILS (Skin  absorption) LAZARAUFINAB

A ] ' A A 1 =
NIINI1INKW (Ingestlon) BBINIIAW ) AN LB NIINITIRA

N¢ g u - - 1 Q/ 1 1
*%* NITUINBNITINILINYA (Distribution) Mgmmza'mma 9 lag
=\ ¥V U 1
manszumﬁam ﬁ']’il,ﬂﬁﬂ’]\‘l?li%ﬂL‘.’ll']ﬁ&la\‘ilﬂl,W’i’ww']% Blood

Brain Barrier 16 U192 HANIWINLAZNL L1 L)

S d o ® 1 1
s Liansalgnziiuang (Target organ) NNANANIENY &15LANUE
a = I Y
ﬂ%%%ﬂﬂ&dﬂ?ﬂ'ﬁﬁit?ﬂ'\‘ﬁ&nElLWIﬂ(ﬂ']\‘iﬂ%l‘]J

CJ (~1 W 1 U ‘g W
** NITUIMNITLNUALEN (Storage) AN NFzAN NAINLHD Twsiw
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CONHCH, COOH

O

Gl?ci]y' HIFFUORIC ACID

CHa OH COOH

EXHALED - .
UNCHANGED
23-40%  60-757 ¥ pryzvL BENZOIC ACID
CH ALCOHOL
3 Glucuronic

10—-20%

acid
CHz BENZOYL GLUCURONIDE
~0.1% OH
TOLUENE —»
!
!
‘ g—cmi:sc-h
;“’ ~1% GLUCTURONIDE AND
SULFATE COMJUGATES
CH; !:HE ,_,-"/'
i "OH
m-CRESOL OH
p-CRESOL

Metabolism of toluene in hbuman beings and animals.

A0819 >> navlnn'madmfuaaafmaamsfwgﬁusl%s'wmsJ

131 : International Program on Chemical Safety (1985)
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“*n3zuawn13tdasugil (Biotransformation) lazwiwnsiauaily
a 6 . 2 o
adsl (Metabolism) TIRNIYAINITLUIBWNITNIINHYDILDY Lo58] L1
1 1 [~f < P YA aaA o v ¥
swmaadiaiiluanaanwine nailzIaa1setla

7 a 4 1 I (~f
anluadgd 42 Junandoy 51tﬂ%ﬂﬂittﬂﬂaaﬂﬂfutaqaL'%fzm
. L v 1= . €
Catabolism n’ltﬂ%ﬂﬂiﬁiw‘[&lLaqaimdl,izlﬂ Anabolism Lﬂ%1°1i&l
éa%‘l%ajaéﬁﬁu ANUNUINHIN 1B Cytochrome P450 Oxidase,

Glutathione S-transferase, UDP-glucoronyltransferase

2 o @ . . . 1 d
**n135719@ (Elimination) #wn19Lida anvig laoan daaine was
1 (29913%) MIINIINIIABANVANAILAT Half-life (T, ,) @9
P=-] q' 1 619,61 o 6’[ U = | 03/ A( =~
RH18DILIATINIT N1 LT LNITNI LA ITL AN BB UN AN DRI
: 4 4
\Hoanan Nl a9t Isougnuangoin
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** NAUNINNITNBaTIEINIAU

“...All substances are poisons; there is none
which is not a poison. The right dose differentiates
poison from a remedy...”

7 J o
‘.‘aa;ﬂﬂ “dh1m (Dose)” zﬁmwmmy "

nlai 1 U U

" gunranir8gunan (External dose) AMI1AYIFAIILANNININN LATULY

oyp

lhilavaanaawan ww Iwarnrainials Twsinfiaanaly

" 910018 1% (Internal dose) AWIAVDIFANTLANN 319N LA 3 VLD 1)

di (- W] 1 o U 1 1 > = "\ /=Y [ P= | 1
LWBIRIN LHINNNIY IR LAEINNIT LAdzNandsnIStRaNlaaNI1
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L) Q 1 a 09: . .
% szﬂfumwgmwﬂumsnawaemaams%% (Level of toxicity)

multiple.kcvs.ca

<& 1 (W (W (-

** 209N IWNITTUANNE (Routes of exposure)
\/ VIV

*%* AR1ANITANNE (Dose)

" 92821781 (Duration)

" A21uD (Frequency)

“* Jaandnawaand1aas (Toxicokinetic) :  N19AATH (Absorption),
N13N3218A2  (Distribution), N1SLAUAZEN  (Storage), nsilaawsy
(Biotransformation), NN32UDaNn (Excretion)

Q

< (- - 6 o o ¥
X2 ﬂaw‘luﬁmé’su : dUBd, NBINIIN, 818, LN, T5a1l329102, N1TuHA,
AN 131, AAN
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Dose-response curve

% Response

Threshold

\

Dose
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o v o ¢ 1 o . A & A &
¢ ns e NFNNBEITUINBRIANUNANIZNUGDFEAIWART 1Tn
WUUTI89 (Model) JUuuvwits NEnNBINgIWa12 Rz T lwn1sviTune

anwazmMInansuasssisdnlvg (S9dluuudraasgduuudndn)

 J o ¢ A 1 (W g L Y 1 a a ¥ 1

“* wuudnaasiizandszavnzlasuua lifilasinansuiagag (Safety
t:i C\l = Y = 1 ¥

zone) WazgAWINNGINAKRIATUNANIZNLI3ENI19A Threshold UEAIAIY

u

andslwnaw

‘0‘ q? = 9)1 VXV &P 1 v A Q)'l VXV \1 1

* NN IASURANIZNUANNAY B29u3N 9 SRR lATUNansznulaian
o Aa = @ = = [~ I A A o
N (LAANALANIZAKN ITU) NODIVUIAHI D2LTWTISVWIAN N ABIN1BIN

“o g o o . A r r

NN LATUHANTINY (AN 1) LAZITHNARIIWINTDUEINWI (ABNINK) N
'y a YR o = Y ~
AaILNNwIA lRgIawaN 9 F9azlasunanszny %%%Nﬂ?}ﬂﬂ%i%ﬂ%‘!ﬂ

‘0’ o dg"'[’ |€l§10¢ a A 1 1 (~1 U
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