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il oyl jpaaill gjgpa clijll .draganall diiaenll alitigplig
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" LAl sawalill jpall ginl @l Gilall apns il jgan

ciflh wely clinll hpugll gliilg gopall bl ago pihii JUa go
LAl Jaly allbgl aljlwo elijll phiy aclinll jlaa (a6 dnan wilihg
wlen] LI andi $3§) .Jnlgillg ajclinll Lulall pghi 4 a4jlinll

ol alwwal (pyeill dabj Ll (536 Loo drclioll Al bl

Lle pilillg aliall awi puaiig gl duly i o el ackuy
A hugii elifll gilnl o il elifll hyy alllan .alall aljlnl aljluo
JHgpll g (RNA) Gupl sggill ganall awig ,sggill ganall jljai

LAl Jilaig gl GuAT Jiaei a i) gy clijih qel)

wanallg (DNA) Lupll sggill ganall ilaell uinill alnc elijll peay
vanall jppndgr Jin aloyjill hpiii Jus go (RNA) Gupl sggill
phii L le acluy gaa (RNA) upl sggill janallg (DNA) Ll sggill
Janoall elifll gun] alisigy hayi LAl goil (§)gpn gag adall ajga

.aallnlg sqgill yanall jljaT (Gruiil sggill

cqu gi el Jgaaall ailas pac cuuwy elifll gaai daay gi gao
aahgllg jghillg goill Le [l (aaill jids . pilwall aalj gi ,plaiodl
GHgpl (Gulaig awdpall aaell bliig aclinllg agpll pliillg dunell
alegnanllg Jlanhill aic anly ,jgnall aagl guaei Ji allnanll gang

Jhll anjenll
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wlninl g0 Jahii gi gany @ialg @b Al elijl g dailil apnmll
Qalpcl Joui arclinll LAl blii caenig anall aaphg pgig ,gulaill
ol gany elifll go s alns Jglid .ghanllg Jlawllg guiell powill

pall jiag dpne Jalin I} ($ag) Lo gulaill gadi cuwyg

ajpaaill wailhgll 4 dcgiio djgia dulings 1igal elipll aely ,jlnisl
Lle g gag .anll aliflallg LAl La dndhiillg dadaiallg
gjlgi Lle blaall uay Ailj Jaidiy plw aialg daglguuall aligiuall
A paaillg gjlgin Iae plhi Jglid J go sjlaallg sglall elijll

Jiyalllg (pjaillg yalniolll
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é1aglgLul )Lidll

478 )3 pap aiil gaeo ga il
Aaenll alaih a gl sjgall Jgaall

<3 gog .plw pe piolg liaglgy Joba
blii lal gildl absp g gla
auhll alaghill L4 paiinig ,2glgy

ol Liliogall el Jin

Agdgu jgy al gudl galg glwill pwa 4 dliin alin4ay guildl 1ag)
A gLl sginn llnal alpadi aghyid Lwbwi Ipnic piey g wagjeo
planll go Jalll planll (a gapeill ilig pljagiatn 3 (11 0.1 go punll

QL abaye o il auhll alalellg diaoll alalacylg ddull

allell caugal ,a anlatiwl o uilhll drnal jESill arglguldl al pilill guii
Jolgell axa Jnei guillllwaglg guithgyla il Jin oAl
loo Al Jiheig sggill groall blijdl Giyh ge guldl Gl anilall
agilbpll LAl Ga anpnll Al agng ayall djga (agi 4 (i)
aiyllg audyllg guiflg gariallg aunall alith pw LAl plull bl e alley

pLaiwnllg gglgdllg
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anuwy oo gl (Guyb g awill ilagall auell agal cliac] piy
hilgy Jaiig LuAll L) ailbibyoll ada gaai . olai Jaiiy gijgilly (it
alln| aldi hibii illg lallhg dlolwll J3la sggill ghnall aqiliin
ganall jlyai hydi piy aaopoll hilall aga aljluo jaaig sggill ganall

Jlbpwll gai 3033y oo atilh pull LAl sggill

Lusll sggill ganall le LA LI Gilngall gulell jigy Ahall egul
el Jlicllg e dllg guiell Jio auily 0T cuwy oo aolwll
AL g (il cali gl aaa ¢aad .audlll drouwllg duglall droullg
alpdlill aslj Il wubyillg acpll aliaei waai atilbpull Luall

ajlall aulelaill Jiléi go (nail aall 1) pjgll aalaall

U_Lu_|_|J Jauy (il pyeill ¢anag L7JLl_D_lﬁ_II alell alanhi glhi gjla
Gl ga (Glitiiwlll .apyaig guilld] (paei alilnce eliii LA Jaiiy

Apwlwa alelai L g Sllell Giaoll pyeill Sl aag . ) eill Q.m._uﬁl
Jnell sal gLuLDJJ|JJJ_J|L_JL&ﬂ|ng_!JJ|d_'LD

L8 cljlunll @jlaall aganll ge dilil ayfpdl guildl aliledl palwi
Guillyl ailigiwo gla el gog .gllisll gf Glitiiwill J13 o gluigl e
aulof pioi aylell dnalin ggai lo aale diyillg clagllg upill alin a
auidai (il gaen g o La dnw Jdaill o a galnindll abléall gl

~ aclaillg sguall jalgill aladil jah

dawilll gina 4 il agag Ll dypindl éyguall aalpoll ailily pubi
pe alpall aawil La aaliial piy pl galg il Jglii e
lniy ainall gayeill allly Jgui Lo guitld] abgiwn aélyi guaeal
anuwy ighll saall le allall pualy pall o gaitlyl gi lojuldl pga
alitell a gLl and paaiy s dijaall njll LLisll diall guld

aiglguli
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Sl uel ail gay U ail U, ilngall gllell §jgpa gitlll gi go pel Sle
il Gl awslagl alulll waai gl pua Ga Geub (aglgu jgd
Ll Cle ajlall alpdlill aini go phgill L] guiildl clgy Jungi
alelin a alileyiil hilga gunaig Jlnell ghyei aidln gl .aogull

" atianllg daiull aanll jalanll o aai gi gans aljluwll

alglii aic LAl anbull ajlif go itk 2glgul bliill Gy ,jlaial)
00 Ajn Ll asb dlia JIj it Gle aniol ilings alle djgal
ahgh JUTl g0 (alaillg anlAill alpiiilg adigall eliljall apngil éoll

Jols 4y duhllg atiaallg audnll jplaall o gl @eill saall
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Al - wlisll ha a laiealyn and il adlaiidl galeall gla pliall a4
Jgo lewlg lalhi gayei - (uillllg clifllg aullgallg ji¢inllg pguilitillg
Al gl go P..CJ.“ LAc anll aliilall (a aglgull ailpilillg @il
Jalenll guna i U] awwlwl ynlic piei haa elijllg allgallg jriginllg
aldnell le pilill Jle dpdall layal laihdlio ani il adlaiidl

Lliall abgimall Ll blaall s LAl alhiig diglallg dyilinsagul|

Jaga clligall Jaiug il Juinillg grawsil Jail sjgps uaall
alaia 1jlgal elifll welig ananll aloyjilll jiginll hiijg ,12 u (uolita
Jaleall ada 4 gadill jigy gf gany alitigpll (4 laic Lic Il djjianig
Aaunell aahgllg elpnall pall il aliil (e Gy dpwlw il dylaiil
loaic LAY drouwll aiii (sggill ganall (Gulaig aclinllg plaell jghig

" Awilll 6 aaflfl aloall paljii

Jadin gloadiug loail U], gugpn lu guitldlg pguilitill gf go pegl Lle
Silma el Ll 3 1hag - ilasall gilell aigalg g algas i yljio
il (ing .gojall paljill gn alninall dnwll adln wlhiy pAi
daglgy lpili Il Sags laagag glo arwlwlll pe aylaiil galeall

" Awdlyallg dwljall L caiwi

&gy wwiai adlaiill galeall drnalg daglgudl anhmilll apagi Jua go
gadill alllh ging dajenll aia anwi lakhlnig lailgiuwn pAiil dadi
diann aball adlaiill galeoall Jeaiafljl gayeill e dailill dinmll ellhag
ahlan go @loallg alogjigl hubiig gawsll Jai dawi Jia go
poimall dadl wdaayg . sggqill hnall (Gulaig Slatall jlpaiwlllg dawaill
ola ghld Jaiug .ol gayeill dudling lalac aldl wingi albj Ll
cgnll him oo aiaglgudl anhiill duwills goiy jaai U adlaiill galenll

alainall anlwll U Julai go Jioll @olatiul paa ) @kl le
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&2l

Iron
® (enters for Disease Control and Prevention - Iron and Iron Deficiency
https://www.cdc.gov/nutrition/micronutrient-malnutrition/iron.html
® The National Academies Press - Dietary Reference Intakes for Vitamin
A, Vitamin K, Arsenic, Boron, Chromium, Copper, lodine, Iron,
Manganese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc
https://www.ncbi.nlm.nih.gov/books/NBK222310/
® [ron Disorders Institute - Iron Overload https://irondisorders.org/iron-
overload/
Titanium
® Toxicology of Metals - Titanium
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-
pharmaceutical-science/titanium
® |nternational Journal of Implant Dentistry - Biological Effects of
Titanium Dental Implant Surfaces
https://ijimplantdent.biomedcentral.com/articles/10.1186/s40729-
020-00289-x
Manganese
® Toxicological Profile for Manganese - Public Health Service, Agency for
Toxic Substances and Disease Registry
https://www.atsdr.cdc.gov/ToxProfiles/tp151.pdf
® Journal of Trace Elements in Medicine and Biology - Manganese: A
Review of Exposure, Effects and Mechanisms
® https://www.sciencedirect.com/science/article/abs/pii/S0946672X18
305947
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Cobalt

Toxicological Profile for Cobalt - Public Health Service, Agency for Toxic
Substances and Disease Registry

® https://www.atsdr.cdc.gov/toxprofiles/tp33.pdf
® Journal of Applied Toxicology - Health Effects and Toxicological Aspects

of Cobalt
https://onlinelibrary.wiley.com/doi/10.1002/jat.3487

Zinc

The National Academies Press - Dietary Reference Intakes for Vitamin
A, Vitamin K, Arsenic, Boron, Chromium, Copper, lodine, Iron,
Manganese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc

® https://www.ncbi.nlm.nih.gov/books/NBK222310/
® Toxicology Letters - Zinc Toxicity
® https://www.sciencedirect.com/science/article/pii/03784274929003

5P

Platinum

Chemotherapy and You - Cisplatin
https://www.cancer.gov/publications/patient-
education/chemotherapy-and-you/cisplatin

Journal of Trace Elements in Medicine and Biology - Platinum - A
Review of Biomonitoring and Toxicology
https://www.sciencedirect.com/science/article/abs/pii/S0946672X18
306167
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https://onlinelibrary.wiley.com/doi/10.1002/jat.3487
https://www.ncbi.nlm.nih.gov/books/NBK222310/
https://www.sciencedirect.com/science/article/pii/037842749290035P
https://www.sciencedirect.com/science/article/pii/037842749290035P
https://www.cancer.gov/publications/patient-education/chemotherapy-and-you/cisplatin
https://www.cancer.gov/publications/patient-education/chemotherapy-and-you/cisplatin
https://www.sciencedirect.com/science/article/abs/pii/S0946672X18306167
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