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é’zyzmmﬁ%Qﬂdﬂlﬂﬁﬂ@iaﬂﬁaumdauﬁw (posterior pituitary gland) L‘ﬁaET‘Uagamwé"qaaﬁuml,auiwlmqli
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1. 81558 (ricin) wae33a Aaufiada wonngffiu (ricinus communis agglutinin; RCA) 1Ju
natural toxic substance ﬁwumﬂlumﬁmawjﬂ (Castor bean; Ricinus communis L) (nndi 1) Sanudiu
fiusednivavau lapans ricn snefudesad (cytotoxicity) tunnin RCA 193910 ricin agvihliidin
\Boauawn1znauiutes (hemagglutinin) el RCA %aiamalﬁt,ﬁwﬁammumzﬂdmﬁumn%u pg19lsAnL
NMINENUaBRTUNUI@sivInazafinedunsoselwad 1iaan ricin 1eaa1nans ricin azgnga
Furhudeylunszimzomsiemseiiuiu RCA wazmsnofivues RCA azifindufivawionislianslaedaud
gnszualadin (intravenous injection) isaiiniiu

Dangerous ricin

Ricin is one of the most poisonous o
naturally occurring substances known. ~ Ricinus
communis

Ricin is derived from beans
of castor oil plant, which is &
easily available worldwide TSN
[’

Castor oil Used in food

products, medicine, industry W o
A
Boar k= &,
tar

Ricin facts

+ No vaccine available
+ Very toxic to cells, damages all organs < ,
+ Can be fatal when inhaled, ingested or injected =
« Per gram, it is 6,000 times more all
poisonous than cyanide

Symptoms - Weakness « Fever « Seizures
+Cough  -Lungdamage - Heartfailure - Upset stomach
Source:eMedicine, BEC, AFP ©2013MCT

AT 1 ARATI LATUNUN ETUSUAT1891naNS ricin Tuludnazss
u: http://i.huffpost.com/gen/1168534/thumbs/o-WHAT-IS-RICIN-facebook jpg W@z
http://www.dickdestiny.com/ahhhhricin.jpeg
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wdwila ricin SaneliAn cytotoxic 167 1losa1n ricin Fpduansdalunaussianlusiu (nwdl 2
(A) flvunn 66 Alamasu (kD) Uszneusielusaufiunnsneiu 2 @1e 13 heterodimers faaosaneidoy
fudeiuseladaluls (disulfide bond) (nwdl 2 (B)) Tae ricin a1l (interfere) fusaduniuadlslu
Ty (it 3 (A) iinnstiudamsinauvedsiulensililslulealdannsatnsaesilumdeduanelusiu
1§ (andl 3 (8)

a1l 2 (A) Tassadraveslusiiu ricin (B) protein a8 A uas B fldeudeiusylndalud
Iu7: https://upload.wikimedia.org/wikipedia/commons/e/ed/Ricin_structure.png uag
http://emilyap27.blogspot.com

HUMAN CELL STRUCTURE
/{,C,,,,,,,, - Cell membrane
/ Nucleus
y/ HOW RICIN AFFECTS PROTEIN SYNTHESIS Note: Diagram is schematic
/] ® L \
7 4 Cytoplasm 1. Transfer RNA (tRNA) Anti-codon 2. Ribosome pair attaches
5 (_ 1 > 1 y inthe cell searchesfora  aminoacid ~ to mRNAstrand and binds
e . - R (! specific anti-codon | matching tRNA
- | M. amino acid 7 Amino acid chain
N . tRNA Ribosome ; 3. Amino acid (structure of proteins)
. o . I il
® Om Endoplasmlc Ribosome N pair released by tRNA to
reticulum Codon N join amino acid chain
. 1
Ribosomes Mitochondrion
» Can be found in the cytoplasm or the T
endoplasmic reticulum L e " .

: . . i . . Messenger RNA strand (mRNA) Ricin the rib g the
> Bind one amino acid at a time to build chains of Produced in the cell’s nucleus production of amino acid chain and proteins
proteins which the body uses to perform biological
functions Sources: Reuters; How Stuff Works; Federation of American Scientists RNA - Ribonucleic acid

(A) 8
At 3 (A) Tnssarsvesaduywe (B) n3§uaues ricin lunsguauns protein synthesis
: fialasann http://weaponsman.com/wp-content/uploads/2014/07/ricin.jpg

2. a1s5Usznauleenlud (cyanide compound) (nwit 4) Usznausaelalasiou teanlud
(hydrogen cyanide; HCN) Tnunai@eslaalue (potassium cyanide; KCN) waglathenlaganlue (sodium
cyanide; NaCN) (fuansfiwiifianudufivguazaeliaanismesdradoundu iuasiilddanulais 3
a0y Ao votuds veunad wazuiia dauauURAszimedis (easily volatile) Fvanunsnidngsnsnieniumig
sruumaiumelald venani duduansdrdgyiithuiuduedmivendane (suicide pills) 8819
univians lsuiludgnldinuumansamssvisldsunisssysinvesaandafausnlnetniedvnaiiou @
1782) seungasasnsiulanasadi 1 (World War I, Wwi) 3nanSaaalaldnsalalaslesnin (hydrocyanic
acid) n3olwa1lutau Aaelsa (cyanogen chloride) lun1sudne1ysaemasIu (chemical warfare) Tuea4
asnsrulanadsil 2 wBlElE HON Tuguves Zyklon B THdsmsnyininslnevsnesaudarnadadwaunn
wazlutismanediriumn HON Iegnldiduasmuauuiinausamie vty (pests) uilutlagiulvenlusle
grisnldlugmanmnssuivnuaznesuny (i 5)

POND’s World http://ppondjuprasong.weebly.com



AN 4 Taseasramaadvadlaenlun

POISON CHEMISTRY - CYANIDE COMPOUNDS

Cyanide is a fast-acting, bitter-tasting poison, and one of the deadliest known. Its compounds have famously been utilised in suicide pills over the years.

HCN KCN NaCN [

Cyanide has been used for centuries as a poison, but was
first identified in 1782 by the Swedish chemist Scheele;
in fact, it's thought Scheele’s death may have been || HYDROGEN  POTASSIUM SODIUM

contributed to by cyanide exposure. CYANIDE CYANIDE CYANIDE AMYL NITRITE
KEN and NaGh both get converted to HCN by stoma
During WWI, the French attempted to use hydrocyanic

Na* -o” N\\o

o o
° acid, chloride, i fare. InWWII, X
W' The Nazis used hydrogen cyanide in the form of Zyklon B SODIUM NITRITE 3
to kill millions in their concentration camps. o
QI Hydrogen cyanide gas has previously been used for pest The tpr , which conver

control, which sometimes led to accidental deaths. Today, in which then removes cyanide from cytochrome
cyanides are still used in the mining of gold and silver,and | MEDIAN LETHAL DOSE: 3- Smg/kg ovidase. Trioslfate helps convert cyanide to thiocyanate so it can
in organic synthesis reactions. be excreted. Cobalt ions also form a stable complex with cyanide.

TMIN 10 MINS 10415 MINS.

Cyanide inhibits the cytochrome oxidase enzyme, preventing the ©604 \ y A common test for cyanide in the early 20° Century formed prussian
body’s cells from using oxygen. HCN smells of bitter almonds, but \ / - blue, an iron-cyanide complex, in the presence of cyanide ions.
only ~40% of people have the genetic ability to smell it. Many fruit - There are several other chemical tests, including portable card-
d d
y

based tests, and instrumental methods can also be used.
© COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem @@@@
This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence PN\

il 5 anandufivvesasuszneulsenlus
1 http://www.compoundchem.com/wp-content/uploads/2015/02/Poison-Chemistry-Cyanide-
Compounds.png
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agnaiiszAnsam degratunisiuemsienueaiuruig egnafinnedeuliluunanudeus luna
pssfutrmnaldsumsivihussuumaiumela aswiulilfdunmehuiouiideldsudiumisayn
wiumaniiven uasuaniUdsudienszuaunisundkiumadideovon (alveol) 1ingnszuaidenviud
ﬁwm&mmdwmiﬂwﬁ?uq%Lﬁumqlﬂﬁai'wmalé’imL%’Jmfﬂ 9MN157ieNEREUALeIRITIAEINTTeY)
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wd i luleenludianedunsne? TnsUniudatunounisaienensidnnseu (electron transport
chain) lunszurunismelaseauiwad (cellular respiration) agiinnisasdianaseusulusiuaeuinand
(complex proteins) ﬁawﬁaaguwﬁlaﬁuL%aa‘%ﬂmaﬂmimﬂaum‘%a (inner mitochondria membrane) &+
Usznaunae protein |, Il Ill, wag IV (muqﬂmﬁﬁwL‘SuLLasLLm‘Lumwﬁ 6) MRS BiEnAToUAR DUTIHY
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Wé’muﬁiﬂsﬁuﬂamLWﬁﬂ%ﬁuﬂlﬁ%’u%Qﬂﬁmﬂﬂumi%u‘lﬂsmau (hydrogen ion; H) nAwn3ng (matrix)
grovinasgminadeviuad (intermembrane space) voshilaneuisdes unsestailodidnnsouiadeuiiands
Tusfunoundnd v Tusfudduivueandiaudielaseadne Fe-Cu (ferric form of heme a 3) Tulusfuaoa
ménduavardsdidnnseuliiueendiau lesendiaugnifdmedidnnseu (Aanszuiunsisndu Aenns

SUBENATRUIILLINNT) LasNAAtNeanUT Faaun1s 1/20, + 2e + 2H = H,0

Normal Functioning of the Electron Transport Chain

Intermembrane
space

N N
(HY (HY
4 b 4

NADH (b
FADH, O, =» H,0 ~ = ATP

The electron transport chain uses the shuttling of electrons to transport H* ions into the intermembrane space.
The ions are returned to the matrix via ATP synthase and the electrons are removed from the chain by oxygen.

AWl 6 NS¥UIUNNT oxidative phosphorylation Tunszuaunisaenendianaseulululnpounie
u: AnwUasan http://www.dfiles.me/cyanide-poisoning-electron-transport-chain.html

%a%aﬁ protein membrane
protein complex I; NADH-CoQ oxidoreductase (NADH dehydrogenase complex; $u NADH)
protein complex Il; Fumarate reductase (5U FADH,)
protein complex lll; Cytochrome bcl complex
protein complex IV; Cytochrome c oxidase
ATP synthase protein

ualunsimsreanelasvasloenlus lwenludavidrunduiulusiumeundnd IV (cytochrome ¢

1%
o

oxidase) (il 7) ilBidnaseulsignlviiueendiou Wsneulu matrix Aazlidraniuiisoniendani
nurea1ud1lUsneauly matrix agdunndUng denaliariuunnsavesiusnauly matrix Ay
intermembrane space anas N13TULARUIUINDUMIBNTEUINNTUNTIIN intermembrane space NdUKN
g matrix Tageinu ATP synthase 39amas sivlnnsadns ATP amasfetiuies Sneniadessndiaulsilsgn
Aadlnaneiduii aaﬂ%waﬁahjaﬂi%‘iumumumsm8‘1/1@91&5%5@14 MAnan1e anoxia lusedu
1ad (histotoxic anoxia; Anmgfilwaduinoondiaw) tnsnafiiniay ﬂsmumaauaaLLamﬂmanlmu
lenlustionnsmaauedldunniigaidesanaesuivaning hypoxia letfesann uaﬂmﬂumammanmm
seszuumyudsulafinuaziilednene fie villimnuduladinnn dsualvigudmuaunismelangamele 7
adhlunansafihefldiuleelusmuindonazidunsen? assdnamanmmzady Unfudindaand
vlauidenide (Feniifieandiausii) 910519118 (i superior and inferior vena cava) Whgvnlavesuu
17 Jadialaresdrsmuardadensennia pulmonary arteries guan ianazdnnisiisen CO, oon
wazidin 0, Iiden ntudeniifoondiaugeasgnasnduidsalaiesansdresinums pulmonary veins
mntuasgniudgiilavesudiouareonms aorta dueadineqlusnenie dumneds 0, wgdwinnssua
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Tafinglwadsingg wagiu CO, Mniwadndugnszualaiiniing vena cava lun1zUnd vena cava 34 O, i
uilunsdifilsenludiingsrenie o, luwadazlsignld viliiAufivadessiosds CO, 191g vena cava nduds
0, NEUAULTY venous oxygen 301U oxygen AaznduanduRy hemoglobin lunszuaiden = 1den
JeflAunsanviniy arteries tulos

Non-Competitive Inhibition of the Electron Transport Chain

Intermembrane
space

Cyanide

Matrix

FADH,

Cyanide binds non-competitively to cytochrome oxidase (complex IV) and alters the shape of its active site.
Consequently, electrons cannot be released to oxygen and the electron transport chain shuts down.

AT 7 A159UURN cyanide iU protein complex IV Lagiinn138ugs oxidative phosphorylation Tu
nszvIunsienendianaseulululaneunie
u: AnwUasan http://www.dfiles.me/cyanide-poisoning-electron-transport-chain.html

3. 8139y (Arsenic; As) [ udnansni i liffuazaansoszmelding nnsviauszadiedy
AsuauNauanten (CO) szazdluugaduiu hemoglobin (Hb) waainnszulunseendiaduyilidin
@oauaaan (hemolysis) aandlaudsliaiuisaandesluliiwadlussniels viliwadiinaniig hypoxia
(oon@iauluidonst) uazifin anoxia (1noondiaw) lufign uenaini As Ssanunsasutunydailenia
(sulfhydryl group; — SH) veateulusiddgyfidng —SH narevia Faeulwlmadfusnivedrwinse
nsgurunsinalalada (slycolysis) Tu carbohydrate metabolism laglooauves As 91991 9A219401S
vieuvasieulesipyruvate dehydrogenase Wag succinate hydrogenase lstiuies (fungws Tuannas wae
Lun3 gnsing, 2545)

unasdoya:
1. nguanufivinguasdwindon nsuineieansnisunmd nsensIsanssua
Aulee http://webdb.dmsc.moph.go.th/ifc_toxic/a_tx 1 001c.asp?info_id=198
2. tungud Tanns uazlue’ ansind. (2545). sumsrguazaunduivaeemsmy. fvinerans, 12; 1.
AUGAYINGT AMZLINNYAERSLIINgIVITINTUR Wninedeuiing
e http://med.mahidol.ac.th/poisoncenter/th/pois-cov/Cyani
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