[eTepouunKanyecKkue
coeguHeHUA.



[eTepouunKInyeckme coeguHeHuUnA

° 370 OpraHuU4YecKkue BeLLeCcTBa,
coaepXawme B CBOUX MOJIEKY/IAX
UMKAbI, B 06pPa3oBaHMM KOTOPDIX
KpOMe aTOMOB YIr/1epoaa YYacCTBYIOT
aTOMb NPYrnx 3/1EMEHTOB
(reTepoatombl).



Knaccudpumkauma retepoumnKnos

e Hanbonee pacnpocTpaHeHbl B MNpuUpoae
NATU W LWEeCTUYNEeHHble UWKAbl, B COCTaB
KOTOPbIX BXOAAT aTOMbl a30Ta, KUC/I0POAa
N cepbl.

* B 3aBUCMMOCTM OT NpuUpoAabl retepoaToma
PAa3INYalT  a30T -, KUCNopoa- 7
cepocogepKalme UnKkbl.

* [lo cTeneHu HaCbIWEeHHOCTH BCE
reTepoumnKINYEeCcKMe CcoeauHEeHUA MOTYT
ObiTb HaCbIWEHHbIMM, HEHAaCbIWEHHbIMU U
apoMaTUYECKMMMU.



NMATUYIIEHHBIE FTEETEPOLUKIIbI C
OOHUM IrETEPOATOMOM
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NMuppon

 [IATUYNEHHbLIN TreTepounuKn € OAHMM aTOMOM
a3oTa. becuBeTHaa XUAKOCTb C TemnepaTtypou
kuneHna 130°C, nnoxo pactBopuman B Boae, Ha

BO3A4yXe ObICTPO OKUCNALTCA U TEMHEET.
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LLlecTuneHHble reTepouukKsibl C O gHUM
reTepoatomom

* MupnagnH  C.H.N —  WeCcTUYNEeHHbIN
reTepouunKkn c o4HMM aTOMOM a30Ta.

 JTO becuBeTHasas XUAKOCTb C HEMPUATHbIM
3anaxom, T.Kun. 115°C. XopoLlo
PACTBOPAETCA B BOoAEe W OpPraHUYeCcKUXx

KUOKOCTAX. ANO0BUT.
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IDNEeKTPOHHOe CTPpoeHUue MOoNEeKybl
NnUPUAUNHA

e ATOMbI yr1epoaa 1 a3oTa HaxoAsaTcA B COCTOAHUU Sp?-
rubpmnamsaummn. Bece o-cesasm C-C, C—H n C—-N
o6pa3oBaHbl TM6pPUAHBIMK OPOUTANAMM, YI/IbI
MeXay HUMU cocTaBnAatoT npumepHo 120°. Nostomy
LLMKN MMEET NNOCKOe CTPOEHME.

e lllecTb 3/1EKTPOHOB, HAXOAAWMXCA Ha HErMbpUAHbIX
p-opbutansx, obpa3sytoT T-9N1IEKTPOHHYIO

apoOMaTUYECKYIO CUCTeMmy. H@ @ "
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NMATUYJIEHHDBIE TETEPOUUK/IbI C ABYMA

R O =3 0

TETEPOATOMAMMU

OaAMH C 3TUX aTOMOB aHA/IOTUYHbIU
aTomy a3o0Ta B nuppone n
OTBETCTBEHHbIU 3a CNABOKUCNOTHbDIE
CBOMCTBA MMMNAA30N1a, APYIrOU NOXOXKUM
Ha NUPUAMHOBLIK aTOM a30Ta W
oTBeyaeT 3a €/1ab00OCHOBHbIEe CBOMUCTBA
nmupasona. Takmm obpasom Mmuaason
amdoTepHoe coeauHeHune, obpasyer
COIM C CWUAbHbBIMU KUCNOTAaMM U
LEe/IOYHbIMM MeTanNlaMM.



NMupason

* Mupason B npupoae He BcTpeyaeTca. Bce

ero npomssoAaHblie Nosy4yaloT
.!r'llI II'N CUHTETUYECKMM nyTem. anI YaCTUYHOM
[ g BOCCTaHOB/N1€HUU NMNPA30/ia NONYyHaeTCA
|_|| NMNPa3o/iInH, a OKUCeHnem nocneagHero

no C5 nony4yatoT NnnpasonoH-5.

NMMPE=0n qapo nupasonoHa-5 nexuT B ocHose
TaKUX JlIeKapCTBEHHbIX NpenapaToBs, KaK
aMUAONUPUH U aHaANbIUH.



LLlectT U cemununeHHble reTepPoLUUKAbI C
ABYMA retrepoatomamMm.

* MupumngnH C,H,N, - lWWeCcTUUYNEeHHbIN reTepOouMK
C ABYyMA aToMaMmn a3oTa.

e [lposABnAeT cBOMUCTBA O4YeHb €1aboro ocHOBaHMS,
T.K. aTOMbl a30Ta B SP?*-rMbpUAN30BaHHOM
COCTOAHUW  OOBOJIBHO MNPOYHO  yAep:KMBatoT
HenoAeneHHyto 3NEKTPOHHYIO napy.
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[MypuH

e 3TO coeAWHEHMEe, B MOJIEKYNe KOTOPOro
COYETAOTCA CTPYKTYPbI LLECTU- U NATUYNEHHOTO
reTepoumnKIOoB, coAep)Kallmnx NOo [ABa aToma
asoTa.

[Mpoasnaetr amdoTepHble cBomuctea. Cnabble
OCHOBHblE CBOMUCTBA CBA3aHbl C aTOMaMM a30Ta
LWEeCTUYNEHHOTO  (MMPUMMAMHOBOIO)  UMKANA.
Cnabble KuUCNoTHble cBOUCTBa 0b6yCcNOBAEHDI
roynnon N-H natnynenHoro umkna (no aHanorum

C MMPPOJIOM).
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Mopdut

roe Me — meTann
(Fe*? B remornobunHe, Mg*? B xnopodpunne, Co B BuTammHe B12).



Hyk1eo3unabl, HyK1eoTUAabl U
HYK/NEeUHOBbIE KNCNOThI
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NMupummngmnHoBbie OCHOBAHUA
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[lypuHOBble OCHOBAHUA

NH,
:I\If"'f ‘ N\>
e

N
H
Arerite {§-aMITHOITYPHH)

OH O

s \>*

I'y aHITH {1 AMITHO - §-TH P 0K CHITY PHEH )

i
b
H



JlekapcTBeHHbIe npenaparTbl
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http://upload.wikimedia.org/wikipedia/commons/c/c6/Metamizol.svg

Lpyaue nekapcmeeHHbIe npenapamabl
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Knaccudpumkauyma BuTaMmMHOB

Bodopacmeopumsbie

Butamud C

ButamuHbl rpynnsl B:
Tnamun (B,)

Mupopacmeopumsbie BNOTUH

—A PubodnasuH (B,)

-D [laHTOTEHOBAsA KMcnoTa
_E HwnauyuH (B,)

— K B6

®onunesas kucnorta (By)
LinaHoko6anamuH (B,)



Vit A (retinol, retinal)

NiITSrmiri

p—

The benefits of vitamin A:;

maintains health of specialized
tissues such as the retina

aids in growth and health of skin
and mucous membranes

promotes normal development of
= teeth, soft and skeletal tissue

Adult RDA: 1000 pg RE

Fat-soluble

HsC CHs  HsG HsG

I D OH

CHs

The structure of retinal, the most common dietary form of vitamin & &

Sources:

Animal foods: Liver, fish oil, kidney,
egg yolk, butter

Plants: Carrots, dark green leafy
vegetables (beta-carotene), spinach,
broccoli, sweet potatoes




Vitamin A Deficiency

Ancient Egyptians recognized that night bllndness could be treated by
consumption of liver ey

Night blindness, complete blindness, xerophthalmia, bitot's spots,
irreversible eye conditions (xerosis, corneal perforation, keratomalacia)

Bitot's spots

Corneal perforation



Vit D (calciferol,cholecalciferol)
N iITS rmirg

The body itself makes ‘ /

vitamin D when it is
exposed to the sun

g
Cheese, butter, *;{' -
margarine, ¥
fortified milk,
fish and fortified
cereals are food sources
of vitamin D

Vitamin D and its metabolites play an important role in calcium
homeostasis and bone metabolism

Vitamin D deficiency (referred to "rickets”) was first described in
the mid 1600s by Whistler and Glisson

Severe bone-deforming disease: enlargement of epiphyses of
long bones, bowing of the legs, bending of the spine and
toneless muscles




Vit E (alpha-tocopherol)

The name tocopherol came from the Greek word of "toc” (child) and
"phero" (to bring forth) to describe its role as an essential dietary
substance in normal fetal and childhood development

R

"alpha-tocopharol —CH,
beta-locopharod —CH;
gamma-tocopharal —

dalfa-tacopharol —_—




Symptoms of Vitamin E Deficiency

Neurological:
— Spinocerebellar ataxia

— Peripheral neuropathy
— Muscle weakness/skeletal myopathy
— Pigmented retinopathy (retinitis pigmentosa)

e Hematologic:

— Hemolysis- { red blood cell life span

— Hemolytic anemia common with vitamin E deficiency in
premature infants



Vit K (Menadione, phytomenadione)

The "K" is derived from the German word "koagulation®

Two forms of vitamin K
Vitamin K1 (phylloquinone) - dietary from plants
Vitamin K2 (menaquinone) - synthesized by gut
micro-flora

Vitamin K is essential for the functioning of several proteins involved in blood
clotting

Dietary source
Liver
Oils (soy, canola, olive)
Green leafy vegetables
(spinach, broccoli)
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Water Soluble Vitamin Functions

Water Soluble Vitamins

Vitamin C
B Vitamins

Thiamin (B1)
Riboflavin (B3)
Niacin

Vitamin Be

Folic Acid
Vitamin B1»
Pantothenic Acid
Biotin

> Skin, bones,
infections

Release energy from
MACROnutrients:




Toxicity: Too much

Thiamin (B1)
Riboflavin

Niacin (B3)
Pantothenic Acid
Biotin

Vitamin B6

Folic Acid
Vitamin B12

NONE
NONE

Nausea, headaches, cramps, ulcer

NONE
NONE

Depression, fatigue, headaches,
nerve damage, walking problems
Diarrhea, insomnia, irritability

NONE



Vit B, (Thiamine)

CH-N—C-CH

3
| HC_ C-CH;CH;OH
Vitamin B1(Thiamine) helps N \N 7/
: the body convert food into S
energy, and aids the function H3C N NH2

of the heart and cardiovascular

system and the brain ) )
and nervous system Dietary sources: yeast, Ieg umes, rice,

cereals, pork

RDA: 1.5 mg
Water-soluble

Beriberi is a nervous system ailment caused by a deficiency of thiamine in the
diet.


http://upload.wikimedia.org/wikipedia/commons/c/ca/Thiamine2.png

Vit B, (Riboflavin, vitamin G )

OH OH OH OH
H,C-HC—~HC—-HC—CH,

H,C N _N.__0O
/\’4
:©i/ NH
H,C N
@)

Milk, cheese, leafy green vegetables, liver, kidneys, legumes,
tomatoes, yeast, mushrooms, and almonds are good sources of
vitamin B,, but exposure to light destroys riboflavin.

Riboflavin powder (E101
food color)



http://upload.wikimedia.org/wikipedia/commons/9/93/Riboflavin_powder.jpg

Vit. B, Deficiency

Angular stomatitis
Glossitis/red tongue
Sore throat

Pellagra is classically Seborrheic dermatitis

described by "the three D's":
diarrhea, dermatitis and
dementia



http://en.wikipedia.org/wiki/File:Pellagra2.jpg

Vit B,
(Niacin, niacinamide, nicotinic acid, Vitamin PP )

COOH Functions:

AN Component of NAD/NADP - essential for redox
| reactions and hydrogen transport, metabolism of
_— carbohydrates, fatty acids, and proteins
N Dietary sources:

Meats (liver), milk, fish, whole- graln nuts

This vit is also known as Vitamin PP for "pellagra-
preventative". Because its deficiency results in Pellagra.
Pellagra is characterized by dermatitis, glossitis, and

dementia. Pellagra - meaning "raw skin“. Seen mainly in
alcoholics.



http://images.google.com/imgres?imgurl=http://graphics.ucsd.edu/%7Ehenrik/images/imgs/milk.jpg&imgrefurl=http://graphics.ucsd.edu/%7Ehenrik/images/subsurf.html&h=768&w=1024&sz=164&hl=en&start=6&tbnid=kcNpSTcXPabzOM:&tbnh=113&tbnw=150&prev=/images%3Fq%3Dmilk%26gbv%3D2%26svnum%3D10%26hl%3Den
http://images.google.com/imgres?imgurl=http://pump.tuthill.com/support/application/images/large/meat_6pd.jpg&imgrefurl=http://pump.tuthill.com/support/application/index.cfm%3Ffuseaction%3DdspOneApp%26applicationID%3D12&h=639&w=881&sz=114&hl=en&start=2&tbnid=HcgHLnPMesAS6M:&tbnh=106&tbnw=146&prev=/images%3Fq%3Dmeat%26gbv%3D2%26svnum%3D10%26hl%3Den

Vit B (pyridoxine, pyridoxal, pyridoxamine)

Vit B4 assists in the balancing of sodium and potassium as well as promoting
red blood cell production. It is linked to cardiovascular health. Pyridoxine may
help balance hormonal changes in women and aid the immune system.

@) H
CH,OH
Hofj/CHZQH HO X CH,OH
_— ~
H,C™ °N H,C N
Dietary sources: Brewer’'s yeast, soy beans whole grains,

vegetables, nuts.
Important! This vitamin is made by certain bacteria.

Overt deficiencies are rare. Lack of pyridoxine may cause anemia,
nerve damage, seizures, skin problems, and sores in the mouth.




Vit B, (vit Bc, vit M, Folic acid, folacin and
folate (the naturally occurring form)

H,N N N
m/v\\[ \j\ O CHyCHCOOH
N A 2 ~NH C—NH-CH
N CH, %<::>F_ \

COOH

Functions
A carrier of one-carbon groups N iITcaarmirh).
Synthesis of nucleic acids and protein Eclcatel M )
It acts as a cofactor in biological reactions gy« rees of folate include beans and legumes, g
Production of healthy red blood cells citnus fruits and juices, whole grairs, dark green
prevention of anemia X

Recommended intake:
400 micrograms/day

Dietary source: animal products (liver),
leafy green vegetables.




Folate/Folic Acid Sources

* Natural FOLATE
In bound form

SUPPPLEMENTS . synthetic FOLIC ACID
10 > + 2x MORE bioavailable

than natural folate



http://images.google.com/imgres?imgurl=http://jimmyakin.typepad.com/photos/uncategorized/folic_acid.jpg&imgrefurl=http://www.jimmyakin.org/science/&h=240&w=175&sz=7&tbnid=Y8pJUOGWBCbMKM:&tbnh=104&tbnw=75&hl=en&start=4&prev=/images%3Fq%3Dfolic%2Bacid%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DRNWE,RNWE:2004-35,RNWE:en%26sa%3DG
http://images.google.com/imgres?imgurl=http://www.museums.org.za/bio/images/enb7/enb07440m_spinach.jpg&imgrefurl=http://www.museums.org.za/bio/plants/amaranthaceae/spinacea_oleracea.htm&h=283&w=250&sz=12&tbnid=vy28cmIIaq0I-M:&tbnh=110&tbnw=97&hl=en&start=5&prev=/images%3Fq%3Dspinach%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.e-provider.org/images/cheerios.jpg&imgrefurl=http://www.e-provider.org/05feb-dietarygude.htm&h=200&w=200&sz=54&tbnid=YWIlhPPF6dJd8M:&tbnh=99&tbnw=99&hl=en&start=45&prev=/images%3Fq%3Dcold%2Bcereal%26start%3D40%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DRNWE,RNWE:2004-35,RNWE:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.calderfoodgroup.ukf.net/images/cpeas2.jpg&imgrefurl=http://www.calderfoodgroup.ukf.net/&h=144&w=144&sz=7&tbnid=qZ_LAuuapBEuFM:&tbnh=89&tbnw=89&hl=en&start=3&prev=/images%3Fq%3Dchick%2Bpeas%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.5aday.gov/tools/assets/photos/broccoli.jpg&imgrefurl=http://www.5aday.gov/tools/assets/photos_fv.html&h=776&w=873&sz=405&tbnid=j8CfGb5eu1oW3M:&tbnh=128&tbnw=145&hl=en&start=3&prev=/images%3Fq%3Dbroccoli%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://www.tropicalfruitnursery.com/images/papaya-lg.jpg&imgrefurl=http://www.tropicalfruitnursery.com/fruitproducts_pr.htm&h=427&w=640&sz=49&tbnid=jbhlY9KhPqsH0M:&tbnh=90&tbnw=135&hl=en&start=1&prev=/images%3Fq%3Dpapaya%26svnum%3D10%26hl%3Den%26lr%3D
http://images.google.com/imgres?imgurl=http://img.photobucket.com/albums/v681/SenyaThalad/asparagus.jpg&imgrefurl=http://spaces.msn.com/members/slyone/Blog/cns!1peRfOZosoSEXyhI063SMXhw!540.entry&h=237&w=146&sz=12&tbnid=kMOvUfW5_Z80tM:&tbnh=104&tbnw=64&hl=en&start=4&prev=/images%3Fq%3Dasparagus%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DRNWE,RNWE:2004-35,RNWE:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://images.amazon.com/images/P/B00060NBBY.01-A3CDPEGSIQM61V._SCLZZZZZZZ_.jpg&imgrefurl=http://www.4gourmetfood.net/item/B00060NBBY/&h=500&w=348&sz=47&tbnid=7tzadsbsC0j6DM:&tbnh=127&tbnw=88&hl=en&start=2&prev=/images%3Fq%3Dspecial%2Bk%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DRNWE,RNWE:2004-35,RNWE:en
http://images.google.com/imgres?imgurl=http://www.oltrepopavese.it/rubriche/image_bon/lentils.jpg&imgrefurl=http://www.oltrepopavese.it/rubriche/bonton.html&h=167&w=250&sz=17&tbnid=wem70P4V4dZm-M:&tbnh=70&tbnw=106&hl=en&start=20&prev=/images%3Fq%3Dlentils%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DRNWE,RNWE:2004-35,RNWE:en%26sa%3DG
http://images.google.com/imgres?imgurl=http://www.bubblesnlights.com/2005/images/products/cantaloupe.jpg&imgrefurl=http://www.bubblesnlights.com/2005/print_catalog.php&h=229&w=300&sz=35&tbnid=4r0iI8ENLTQvpM:&tbnh=84&tbnw=111&hl=en&start=1&prev=/images%3Fq%3Dcantaloupe%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DRNWE,RNWE:2004-35,RNWE:en%26sa%3DN

HukotTnuHoBasa KUCNOTA.

¢ nMﬂepe,EI,VIHOBOE U nnpnanHoOBoeE A4pa BCTPEYAIOTCA B
MHOIMX ankanonaax. Ba*kHble npon3sogHble MTMPUMMNOANHA-
HEeKOTOpPble€E BUTAMUHDbI Fpynnbl B, HUKOTMHOBAA KNCNOTa U
HUKOTUHaMWA.

* HuKoTMHOBas KMcnota nan BUTaMmmHom B; n ee
npon3BoAHaA HUKOTUHAMUA NCMNONb3YOTCA OPraHM3MOM B
npouecce npeobpa3oBaHMA MULLM B SHEPTUIO.
HWKOTUHOBAA KMCNOTa COAEPHKUTCA BO MHOIMX BUAAX
NPOAYKTOB, N XOPOLLO cbanaHCcMpoBaHHasA pa3Hoobpa3Has
amneTta obecneymBaeT OpraHM3m Heobxoanmbim
KONMYEeCTBOM HUKOTUHOBOW KMCNOTbl. PeKOMeHaoBaHHasA
aAneTnyeckaa Hopma cocTtasaAaeT 15 mr 4na noXKuUnblix
MYXUYUH 1 13 mr ona noXKUnbix XKeHWmnH.



Folate Deficiency

A lack of dietary folic acid leads to folate deficiency.

This can result in many health problems, most_notably neural tube
defects in developing embryos.

Low folate can also lead to homocysteine accumulation as a
result of one carbon metabolism mechanism being impaired. DNA
synthesis and repair are impaired and this could lead to cancer
development.

Folate/Folic Acid Important for Women!
All women of child bearing age should take
0.6 - 1 mg of folic acid daily



Vit B,, (cyanocobalamin)

CONH,

Food sources of
vitamin B12:

|.'l"
\_,.— CONH > Eggs, meat, poultry,

shellfish, milk and
milk products

o > CONH, - —
OQ ; Functions
( A carrier for methyl group and
hydrogen
Synthesis of nucleic acids,
porphyrins, methionine, and fatty
O= p—-O acids
O HO/ Vitamin B,, Deficiency - Pernicious Anemia

R = §'-deoxyadenosyl, Me, OH, CN


http://upload.wikimedia.org/wikipedia/commons/e/ec/Cobalamin.png

Vit B, (Pantothenic acid )

Functions:
CH 0 0O Need for energy metabolism
[ 3T /) Part of acetyl CoA
H,C—C—CH-C-HN—(CH,);-C Plays a role in the synthesis of
(|)H éHbH OH many substances:
Lipids
Hormones
Neurotransmitters
Hemoglobin

Food Sources:
Widespread in foods

Deficiency: Rare
Fatigue
Insomnia, depression
Apathy, irritable
Increased sensitivity to insulin
Growth failure, hemorrhage and
necrosis of adrenal cortex,
dermatitis, and achromotrichia
(gray hair) in rats




Vit B, (Biotin, Vit H)

Functions:

Need for energy metabolism
Need to make glycogen

H
| N
Plays a role in fatty acid and S /g
amino acid synthesis
Y N~ S0
Food Sources: H

Widespread in foods: liver, egg (CH,);~COOH
yolk, legumes, fish, mushrooms,
whole grains...

Some produced by Gl tract
bacteria

Deficiency: RARE
Skin rash, eczema
Conjunctivitis (commonly called
"pinkeye")
Depression, Hallucinations
Improper fat metabolism



http://en.wikipedia.org/wiki/File:Dermititis10.JPG
http://en.wikipedia.org/wiki/File:Pink_eye.jpg

Vit C (Ascorbic acid)

Functions: OH OH

Collagen synthesis | |
Part of scar tissue H.C—CH
Strengthens blood 2 O O
vessels
Provides matrix for bone —
growth
Antioxidant HO OH
Need for healthy immune
system
Enhances iron absorption P
Need to make hemoglobing.

Food sources:
Citrus fruits
Strawberries,
melon
Vegetables:tomat
oes,
dark green leafy
vegetables,
potatoes,

Recommended intake:
Men: 90 mg/day
Women: 75 mg/day

P Y Y TR o Y




Vitamin C Deficiency

SCURVY

Pale skin

Symptoms:
Scurvy
Swollen and bleeding gums
Loosened teeth
Arthralgias and joint
effusions
Lower extremities
weakness
Petechiae and periun
hemorrhage
Ecchymoses
Corkscrew hair
Slow wound healing
Anemia




LINKS

e http://fp.academic.venturacollege.edu

e http://www.authorstream.com



http://www.authorstream.com/
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