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Principle of Toxicology

Paracelsus (1493-1541) (* + % f ,# 28 2 Q)
- What is there that is not poison? All things are poison
and nothing is without poison. Solely the dose
determines that a thing iIs not a poison

-RypAEATS R




LLD50 (lethal dose 50 & 3% > #| £ ) is the dose (mg/kg body weight)
causing death in 50 percent of exposed animals.

LDsy mg/kg*
Ethyl alcohol 10,000
Sodmum chlonide 4,000
Ferrous sulfate 1.500
Morphine sulfate 900
Phenobarbital sodium 150
B ETE SN Picrotoxin 5
BT ET S Strychnine sulfate 2
Nicotine 1
d-Tubocurarine 0.5
Hemicholinium-3 0.2
Tetrodotoxin 0.10
Dioxin (TCDD) 0.001
Botulinum toxin 0.00001



Water poisoning (water intoxication)
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-% #% (Exposure)

- ADME: A: =4z (Absorption)
D: &~ # (Distribution)
M: i~ (Metabolism)
E: £t & (Excretion)




Absorption %-ix
1. =sycenig 2
(1) #%irist (iv)
(2)
(3) "rgid st
(4) A Titst
(5) #vp st
(6) A p it
(7) r PR (oral )
(8) % A =iz (skin)
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lipophilic (#{f) or hydrophilic (ZHK) ?
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lipophilic vs hydrophilic
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& % (distribution)
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Tissue fiuid
Endothelial Cells

Hole's Human Anatomy and Physiology,
" Tth edition, by Shier, et al. copyright ()
1996 TM Higher Education Group, Inc.
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Metabolism (# 3#{) :
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¢ Phase | reaction: biotransformation (2 4= & - 1T % )

B H e - BEMA M RBK

¢ Phase Il reaction: conjugation
b r — BRI ALK AL B (ionic /hydrophilic group)

» A& — B-Ki% M conjugate 0 & hE 3 4o H ALK
(hydrophllluty) 8 H { F B AR R



#3 ',4_% Elimination

Detoxification Pathways

o —
Toxins /3= Pbmse] S5 PomePll =5 waste Products

(fat soluble)
Required Nutrients  Required Nutrients
B Vitamins Amino Acids:
Folic Acid {Glutamlne
Glutathlone Glydine
Antioxtdants Taurine
eg. MIIK Thistle Cysteine

Carotenolds Sulphurated- ;
Vitamin £ phytoch
Vitamin C found "W/ U
y' veecibies  Gall Bladder m
Toxin List_— n

metabolic end products, micro-organisms, Bile
contaminants / pollutants, insecticides, ’3 @
pesticides, F ditives, drugs, alcohol

Bowel

THE LIVER DETOXIFICATION PATHWAYS actions
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Aflatoxin ( & §3 %)
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In USA, The maximum contaminant level goal for benzo(a)pyrene in
drinking water is 0.2 parts per billion (ppb).



ppm (parts per million) 7 & 4 2 -
— 1000000C10%) segxd=¥® Z 5 lwd ¥

ppb (parts per billion) -+ &4 2. -
~ 1000000000 (10°) %324 ¢ %% 124 4
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Metabolic
activation O O |
by CYP450
, O
In the liver P O OCHs
Afatoxin B4-8,9-epoxid

Guanine( BT finEL) |
DNA
AFB,-N7-Gua



755 R Polycyclic aromatic hydrocarbons

benzo[a]pyrene (A1 FE, & 23 ELAR, ABH TE)

Benzo[A]Pyrene
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CYP1A1
CYP1B1 hydrolase
é
liver
BaP BaP-7 8-epoxide H BaP 7 8-dihydrodiol

CYP1A1
CYP1 B1
H
H + DNA
DNA i —
H
H BPDE
H
N2-guanine

(dG-N?-BPDE)
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¢ Acrylamide (N & ERZ)
- 3Gt o bk o SIS EEYE - TR ERR K E b

-major sources of acrylamide exposure: Food, water and cigarette smoke

- found in certain foods that were heated up to 120 degrees Celsius. Potato chips and
French fries contain higher levels of acrylamide

- The WHO and the Food and Agriculture Organization of the United Nations stated
that the levels of acrylamide in foods pose a “major concern” and that more research
IS needed to determine the risk of dietary acrylamide exposure.

_ Malillard reaction (browing reaction): the interaction between amino acid and
Sugar (glucose), the product is called advanced glucose end products (AGE)

Asparagine Acrylamide
COOH o
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Potato chips

French fries

Moodle & soup mixes
Snack foods

Chocolate products
Crackers

Muts & nut butters

Breads & bakery products
Coffes

Cereals

Cookies

Gravies & seazonings
Baby food

Protein foods

Canned fruit & vegetables
Dty

Frozen vegetables

Infant formulas

1172762

201323

101154

121165

1020

10

0 500 000 1500 2000 2500 3000
Acrylamide (ppb)

E{%FTFF: 8000 ppb
JH{F% - 4000 ppb

[ Acrylamide in Foods: Micrograms per Serving

|Water, 8 oz, EPA limit 0.12
| Boiled Potatoes, 4 0z <3
: Old El Paso Taco Shells, 3, 1.10z 1
|Ore Ida French Fries (uncooked), 3 oz 5
Ore Ida French Fries (baked), 3 oz 28
Honey Nut Cheerios, 1 oz 6
|Cheerios, 1 0z 7
i Tostitos Tortilla Chips, 1 0z 5
| Fritos Com Chips, 1 0z 11
| Pringles Potato Crisps, 1 oz 25
|Wendy’s French Fries, Biggie, 5.6 oz 39
|KFC Potato Wedges, Jumbo, 6.2 oz 52
|Burger King French Fries, large, 5.7 oz 59
|McDonald’s French Fries, large, 6.2 oz 82




. ;\_@ _3“»: Cl 0 Cl
CI:©:D:©:CI Guinea pig (K=

Hamster (& E.)

Ed
EEL

LD 50 value : Oral 1000 mg/kg LD 50 value : Oral 0.6 mg/Kg
I

Rat

C57BL/6 mice

LD 50 value : i.p. 1.2 mg/kg LD 50 value :i.p. 60 mg/kg



The LD30 for dioxin in a range of animals 1s given below:

CI:@:OO:CI
Cl 0 Cl

Species Route LD50 (mg/kg)
Guinea pig (male) Oral 0.6
Guinea Pig (female) Oral 2.1
Rabbit Oral 115
Rabbit Dermal 275
Monkey (female) Oral <70
Rat (female) Oral 22

Rat (female) Oral 45-500
Mouse (male) Oral <150
Dog (male) Oral 30-300
Dog (female) Oral >100
Frog Oral 1,000
Hamster Oral 1157

Scientific American 1986, 254, 29-353.

Y% Dioxin half-life
-inrat: 20 days

- in human: 2100 days
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Saccharin (#&#F)
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