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[Tnoxo paboTatoLee MeTUnMpoBaHnue 1 roMOLUCTENH —
Nroxo Ang cepaua n JonroneTus
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MeTunupoBaHue - 3TO NPOLECC, BO BPEMS KOTOPOIro Tak
Ha3biBaemas «MeTunbHas rpynna» (oHa xe CH3) npucoeanHseTco
K KaKOW-TO MONeKyne, BMECTO aToMa BoAopoaa, MeTarnna
(Hanpumep, pTyTH), NN ranoerexHa.

B HalwlemM opraHmu3me 3TOT NPOoLECC NPOUCXOOUT... MPaKTUYECKU
Be3ne!



Co3pgaHue UMMYHHDbIX KN€TOK
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[MOcTpoeHme kneTouHbix MeMbpaH

CuHrtes AHK

YTnamsaums TOKCMHOB

BkatoueHmne n BbIKAHOUEHNE TeHOB
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HOMOCYSTEINE

FOR MULTIPLE CRIMES AGAINST
HUMANITY, SHOULD BE CONSIDERED
EXTREMELY DANGEROUS.



B oSuwen nonynsauuu (65-72 ner) )
noBbiweHumne Nl Ha 5 mukpomons/n
CBSA3aHO C NoBbLILLEHMEeM: e
- obwen cmepTHOCTM Ha 49%, 2
- cmepTHOocTM ot CC3 Ha 50% , i
= =
- CMEepPTHOCTM OT paka Ha 26% ,
0.50 —~
Stein E V. et al. Plasma total homocysteine 0.25
and cardiovascularand noncardiovascular T - T T
mortality: the Hordaland Homocysteine Study T“’o'a' Hom::oc steine1? olmufz
Am J Clin Nutr 2001 74: 130-136. - 2 8 _
g. 2. Dose-response relation between

plasma homocysteine levels and mortality.
Note hnear relationship between homocys-

teine lev ortality_with an incregse in
slope (i 3 ‘S(t‘a%t t 15
micromol/ gard, et al, :
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YeBenunmuyeHue Nl

Ha 5 MKMonb/n
NnoBbLILLAaeT PUCK
aATepOoOCKIIepoOTU4YE€CKOro
nopa>XeHus
KOPOHaApPHbLIX aprepum
Yy >XKeHLWMH - Ha 80%,

Yy MY>K4YMH - Ha 60%

Verhoef, MJ. Et al. Homocysteine
metabolism and riskofmyocardial

infarction: relati V. v
and folate. Am.WS§?§ dg45.-

859.
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Fig. 4. Homocysteine levels increase with age (Adapted from Joostew
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CHUXaeT CUHTe3 1
6MOAOCTynHOCTb OKCnAaa a3oTa

Bbi3biBaeT BoCNanuTebHble npouecchbl

CHMXaeT aKTUBHOCTb
[NHOTAaTVOHHOW nepokCcnAasol

MoBbILWAET OKCUAATUBHbIIA cTpecc

g

£ romoumncTenH?

Kak gencreyert

[oBpeXAaeT COCyAbl, BKAOUAA 3HAOTENNN

Wrpaet ponb B pocTe KAeToK
~ [1aAKOI MyCKySIaTopbl (B cocyAax)

l BbibiBaet ancoyrkuuto AHK ‘




http://www.nejm.org/doi/full/10.1056/nejmoa060900#t=article ' _ '
N = 2000. HOPE-2 Figure 2. Kaplan—Meier Estimates of
: the Proportion of Patients with the
Composite Primary Outcome of
Death from Cardiovascular Causes,
Myocardial Infarction, or Stroke.

The relative risk of the composite
primary outcome in the active-
treatment group, as compared with

the placebo group, was 0.95 (95
0.25+ percent confidence interval, 0.84 to
Placebo 1.07; P=0.41 by the log-rank test).
£ g }
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g 5 5 [MonbITKU CHU3UTb TOMOLMNCTENH
255 015- O el Oy HETMPABWITBHO npakTuyecku
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,g S% donnesoit kucnotbl, 66 1 B12
&E 8 005 HacTynarn nuwb cnycTs 3 roga.
pES
= P=0.4]
0.00 T |
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; [OMOUMNCTENH UrpaeT porb Ha
ears -
paHHEeW cTaguu naToreHesa
No. at Risk
Placebe 2764 2633 2481 2327 2180 948§ CC3
Folic acid, B,, 2758 2633 2479 2330 2179 965
and B,




Kak ObITb?

MNpexae, YeM OTBETUTb Ha 3TOT BOMNPOC, HEOBXOAUMO:

- pa3obpaTbcs B NpuymMHax nposana (nccnegoBaHui, rae NoOHMKanu roMmoLucTENH)
- MOHATb, KaK e YTUNN3NpPyeTcsi rOMOLINCTENH.

OTO caMbli NPOCTON crang npe3eHTauum



[loyemy npoBanunuck nccrnegoBaHuUAa?

1. FeHbl, KOTOPbIE YTUNMU3NPYIOT TOMOLIMCTEUH, TPEDYIOT «6EeH3nH» (MeTundonar),
KOTOPbIN Hago co3aaTh U3 «HedTu» (honmnesas kucrnorta). Mano KTo MOXeT
nepegenaTtb «<HEMTb» B «OEH3MH» NONMHOLIEHHO.

2. HemetabonunanpoBaHHasi ponueBas Kucrorta brnoknpyet dponaTHble peuenTopbl,
Meluaa MeTundonarty BbINOSTHATL CBOK POJSib, K TOMY »Ke OHa NOBbILLaeT OHKOPUCK.
3. He 3aTparnBanuncbh no4Ykn 1 anstepHaTUBHbIE NYTU YyTUNM3aUMK (MOYKK, ...)

4. [eHbl, OTBETCTBEHHbIE 3@ YTUNMN3ALINIO TOMOLIMCTENHA, OMEHb YYBCTBUTENbHbI K
Pa3nnNYHbIM TOKCUHaM

5. Tenepb Mbl 3HAaEM KaK BnnsiTb Ha paboTy reHoB
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Bce HauynHaeTcsa ¢ nodvek
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YpoBeHb roMOLIMCTENHA
B KPOBU HaNpsiMyo
3aBUCUT OT CKOPOCTHU
KIy©O4KOBOW
douneTpaumnm novek
(CK®, GFR).
3aBNCUMOCTb
COXpaHsdaeTca aaxe,
ecrnn ecTb
rmnepgunsTpaumns.

doi.org/10.3346/jkms.2014.29.6.78
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HedpoBackynapHaa moaenb cTapeHus
cepaeyYHO-COCYANCTON CUCTEMDbI

Tpurrepel:
cTpecc, noTe pa BuopasHoobpasuna mukpodnopel, 3anagHana aneTa, NobodHbBle ABNEHWA NPpUEeMa PE3/MYHbBIX BELLECTB,
MHTOKCMKaUuuA, NepeHeceHHble 3abonesaHna, HAaKoONNEHWE MNEPBUYHOIO CcCTapdYeckoro mycopa (no O. lurpeo) — ceHeCUueH THeIe
rneTku, dnbpos, KMNr, 1 mHoroe gpyroe

» MageHwne CRP
( v

PocT
romMmouncTemHa

d
o

o
¥

\ \ =
| ATvepocknepos @ OBCPGN::.::ME

Crapeuune
cepaedyHo-

cocygMcron
cucTtembl




Cnuiwkom mHoro 6agoB n J1IeKapCTB — NOYKN MOTyT HE ClNpPaBUTCA.

B 2006 roay, oavH U3 pegaktopos XypHana Life Extension MMes BbICOKUI YpOBEHb rOMOLMCTENHA (>15) HECMOTPS Ha
NpPUEeM rMraHTCKMUX 403 BeLleCTB. TyT OH peLunn caaTb KPOBb Ha MoYeYHble OYHKLUK — 1 yXKacHynca!

KpeaTuHWH 1 umuctaTuH-c Obinn Bbllle
HOpPMbI. BUHOBHMKOM OKa3arncs

Life Extension Magazine October 2006 V|6y|'|pOCpeH, KOTOprI?I OH MW «ar1s
COVER STORY OHKOMPOTEKL NN Y.

Ho «BbICTPENUTL» MOXET COBEPLLUEHHO
nodoe BeLecTBO Unm KoMonHauus.

LifeExtension

When Homocysteine Levels Won’t Come Down
By William Faloon

Twenty-five years ago, the Life Extension Foundation warned its members about the dangers of elevated homocysteine. ¢
that include Alzheimer’s disease,!8 osteoporosis,®10 heart disease, '8 stroke,31920 depression,2!-2% and cognitive impair

‘»‘ \ A simple blood test can measure one’s homocysteine level. If homocysteine blood levels exceed 7-8 pmol/L,% increasing y6paB M6ynpOCbeH' eraTM HUH U
A ot | (trimethylglycine)>2-%° usually reduces homocysteine to safe ranges. Ll‘MCTaTM H-C BepHynMCb B HopMaan ble

Over the past six months, we have received calls from some of our medical advisors and members who report incidences
3Ha4YeHn4d, a roMouUnCTENH ynast n

homocysteine-lowering nutrients.

While investigating what could be done for these people, | had my own blood tested and was shocked to find my homocy: ,D,e p)KMTCﬂ Ha ypOBHe <9 Ha ro pa3,EI,O
host of age-related diseases. Serendipitously, | was interacting with our doctors to develop a protocol for members whose homocysteine remains pers 6
ornee HN3KMX Ao3ax b-BUTaMUHOB.

ingested.

The encouraging news is that we have been able to identify reversible causes of excess homocysteine occurring in otherwise healthy individuals. Nov
to keep their homocysteine levels in optimal ranges.

Kidney Function, Cardiovascular Risk, and Homocysteine Levels

It has long been known that those with severe kidney disease have startling high homocysteine levels and very high rates of cardiovascular disease. /
homocysteine in the blood of dialysis patients is one reason for the epidemic of cardiovascular mortality observed in these individuals.%%-70 In fact, the
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XWUTO3aH NOHU3WNA KPpeaTUuHUH 1
MoueBuHy Ha ntoasx ¢ XIMH
nocneaHen craaum (Tpebyercs
Avanus)

PMID: 9255718

OrpaHuueHuve Hatpusa, kaama n pochopa

Cunbupckas XeHblleHb NoOHU3uNa
KpeaTuHWH B Kpbicax nocne
bakrepuancHon uHpekumnm
PMID: 12722139

o ¥

Jlutuin B cybrepaneBtuueckmx
Ao3ax
PMID: 27122541

IKCTPaKT rapManbl, U Kparnmsbi
NOHWXaN KpeaTUHWH Y
AnabeTnyeckux Kpbic 40 HOPMbI.
PMID: 25612773

HekoTopble
HepponpoTeKTOpPbI

MNpuem cornacyurte ¢ Bawnm
Nnevyawimnm AOKTOPOM

SuTepocopbeHTol
(aKTMBMPOBaHHDBIA Yronb)
H610KMpYHOT HEPPOTOKCUH
MHAOKCUA CynboaT, 3aumias
MOUKM y Mbilen 1 noaein
PMID: 19955715, 24501542,
23362306, 17387602, 22200425,
19215692

Capranbi
PMID: 17697525

PomatukoBbi uan

CHuxan HeppOTOKCUYHOCTD
umcnnatuHa PMID: 22805389

OscaHKa MOXeT NoHu3nTb A/l, uto
camMo no ce6e 3alluiaeT NnoYykn

Yepes not (cayHa) BbIxoaUT
KpeaTuHWH, MOUeBWHA, HeKOTopble
TOKCWHbI U HEMHOTO
roMoumucTerHa

AnexsatHoe notpebnenve Boabl,
CHUXeHue KopenHa

JKCTPaKT 3eN€HOro Yaa yayuwan
noueuHble Mapkepbl Ha Kpblicax
Bucrap

PMID: 23834676




Manou3BecTHbIU pakT, HO oonmeBada KMcnoTa 1 oonaTtbl NULLEBOIO
NPOUCXOXAEHUA — 3TO ABe DonbLUNE pa3HULbI.

Folic Acid Folate



Advantage of Bioactive Folate (5-MTHF)
Compared to Ordinary Folic Acid

Note the many cascading steps required to convert ordinary folic acid to
the bioactive 5-MTHF form in the body.

DIETARY FOLATE |

DIHYDROFOLATE

——

(0 0
| l.an:_:,i. Lo \,_L PG 4}2‘4
l "TETRI ?UJ{_, RO t\_/_EfLﬂ."\

\

(Multiple conversion steps
required to transform to 5-MTHF)

(No metabolic conversion required)

MTHFR C677T GENOTY PE sl

(Impairs final step in
activation of folate)

FIGURE 3: Folic acid requires several activation steps before it can be used in cells.

The bioactive supplement, 5-methyltetrahydrofolate (5-MTHF), is equivalent to the active
form of folate used by the body. Unlike ordinary folic acid supplements, it is unaffected
by the MTHFR variant genotype and requires no conversion or activation.

OpraHuamy Hago nepenenartb «Chlpyto HEPTb»
(dbonueByto KNCNOTY) B «BEH3UH» (MeTundonar).
OTO CNOXHbIN MHOrOCTaAUMHbLIN NpoLEeCC.

Ho, mbl MOXXem 000onTH 3TO.

donmesasa kmcnota

TeTparngpodonar

5-10-MeTtunenTeTparngpodonar
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| Feail Boea ) Pathway Planner

Educational Institute

Basic Planner Example
Version 4

Homocysteine
NO, Pb, Hg, H>05,
Acetylaldehyde,

\/ Nitrous Oxide, High SAM
TNF-

e,
low SAM\/ ¢ Zn, 5-MTHF,

Methylcobalamin

Methionine

. Increase Activity
@ Decrease Activity
@® Cofactor
Reactive Oxygen Species

SeekingHealthorg  KITHOYEBOW FEH yTUNM3aLUum romoumcTenHa..

Hn3knn ypoBeHb S-ageHo3un-
METUOHNHa (orpaHn4eHne
NPOTENHA) YCKOPSET paboTy
reHa.

Okcua n 3akncb asoTa, pPTyThb,
CBUHELL, NEPEKNCb BOOOPOAA,
auetanbgerng (M30bIToK
ankoronsi), PHO-anbda
(BOCnaneHune), BbICOKNA
YPOBEHb S-aeHO3UI-
METUOHUHA
(BbIcOKODOEnkoBasa nuila) —
3amennatT paboTy aToro
reHa.

MeTtundonat, metun-b-12 n
LIMHK HY>XXHbl Ansi paboThbl
reHa.

rOMOLI,I/ICTeI/IH Ha BXxoae,



Reduced Folates and Folic Acid
(uncooked leafy greens)

FOLR1 FOLR2 SLC19a1
v NADPH .
'l
DHFR " Unmetabolized Folic Acid
2
DHE  Folic Acid, EGCG, GSE,
¢ Methotrexate
4
DHFR
“
Thymidine <------- dUTP 5-FU NADP
(DNA Replication ‘\ —h EA
and Repair) / .
dUMP ATP, GTP ATP
I'
MTHFD1 Sorine
Punnes
Adenosine SHMT
Guanosme) ¥~10- FO"“V' THF N\ ‘v
NADPH B6 Glycine
{_~NADP

Mg,ATP 5,10-Methenyl THF

bj ¥ NADPH
MTHFD1 e

MTHFS
v 5-MTHF 2

5,10-Methylene THF
FAD, NADPH\} ¢
MTHFR

SAM, CDR, ROS

eekingHealth.org

Zn

/\NO Pb, Hg

Acetylaldehyde,

Nitrous Oxide

Cpenatb meTundoonat U3 ponmesomn
KMCNOTbl — O4EHb MHOIOX040BbIN
npouecc. Y Ha Kaxxaom 13 3BEHbEB
MOXET ObITb nNpobrema!

KoHeyHoe 3BeHO — reH MTHFR nmeer
MyTauuro y >50% HaceneHus

Kak ObITb?

" 5-Formyl THF = Leafy Greens
? 5-MTHF = Leafy Greens

@ Decrease Activity

@ Cofactor

@ Reactive Oxygen Species
Genes



Kak ObITb?

1. 3HaTb CBOM cnabble 3BeHbSA B CUMHAmNbHbIX NYTAX (FeHEeTUYecKne
MyTauum n pakTopsbl, yxyawlatowme paboTy reHoB)

2. Pabota c dbaktopamu, yxyglwawLine padboTy reHoB (TOKCUHBI,
BOCNanuTenbHble NPOLECCHI,...)

3. PackpbiTne curHanbHbIX NyTEN C MOMOLLbIO MeTun-b-
BUTaMWHOB

4. HedpponpoTteKuus



Tpumetnnamudokeng (TMAO)
BellecTBo, yckopsoLLee aTepocKnepos




Table 2. Risk of a Major Adverse Cardiovascular Event at 3 Years, According to Quartile of TMAO Level.*

Risk of Event TMAO Level
Quartile 1 Quartile 2 Quartile 3
hazard ratio hazard ratio

reference  (95%Cl)  Pvalue (95%Cl)  Pvalue
Unadjusted hazard ratio 100  1.24 (0.93-1.66) 0.5 153 (1.16-2.02) 0.003

Adjusted hazard ratio
Model 11 100 114(0.86-153) 037  129(0.98-1.71) 0.07
Model 2§ 100 108(0.79-148) 061  1.15(0.85-1.56) 0.36
Model 3§ 100 106(0.77-145) 072  1.11(0.82-1.51) 0.50

Quartile 4

hazard ratio
(95%Cl)  Pvalue

2.54 (1.96-3.28) <0.001

1.88 (1.44-2.44) <0.001

149 (1.10-2.03) 0.1
143 (1.05-194) 0.02

* A major adverse cardiovascular event was defined as death, myocardial infarction, or stroke. The quartiles of TMAO
levels are as follows: quartile 1, less than 2.43 uM; quartile 2 2.43 to 3.66 uM; quartile 3, 3.67 to 6.18 uM; and quartile

4, more than 6.18 uM. Hazard ratios and P values are for the comparison with quartile 1.

 In model 1, hazard ratios were adjusted for traditional risk factors (age, sex, smoking status, systolic blood pressure,
low-density lipoprotein cholesterol level, high-density lipoprotein cholesterol level, and status with respect to diabetes

mellitus), plus log-transformed high-sensitivity C-reactive protein level.

} In model 2, hazard ratios were adjusted for all factors in model 1, plus myeloperoxidase level, log-transformed estimated

glomerular filtration rate, total white-cell count, body-mass index, and status with respect to receipt of certain medications

(aspirin, statin, ACE inhibitor, ARB, or beta-blocker).

| In model 3, hazard ratios were adjusted for all factors in model 2, plus the extent of disease, as seen on angiography.

YpoBeHb TMAO BnuseT Ha

' pUCK cepgevyHO-CcoCcyanCcTou

kaTacTpodbl (CMepTb,
NHAPKT, UHCYNT).

Puck katactpodu4yeckoro
CcoObITUSA Y 4r0 KBapTENs OblIn
Ha 43% BbllLe, YeM Yy NepBoro
kBapTenda. Camas cunbHas
npunbaBka pucka NponcxoauT
npu nepexoge ¢ TPETbLENo
KBapTENna Ha YeTBepTbin. To
ectb, IMAO BpefeH, HO
0CODEHHO CUIBbHO BPEOEH OH
MMEHHO B U30bITKE.



P<D.001 by bog-rank test
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Figure 2. Kaplan—Meier Estimates of Major Adverse Cardiovascular Events,
According to the Quartile of TMAD Level.

Data are shown for 4007 participants in the clinical-outcomes study. The

P value is for all comparisons.

Ha atom cnange mMbl BUOUM, Kak
4yacTo cepaevyHo-cocyamncTad
KaTtacTpodya HacTynanay
KaXkOoro U3 YeTblpex KBapTeneu.

Pa3Hunua mexay 1,2um 3
KBapTenem mana, paspbiB
HacTynaeT MMEeHHO C 4ro
KBapTens.

Bo3HMKaeT BONpoc, Kak UMEHHO
TMAQ pencrteyeT Ha cepaeydHo-

{ COCYOAUCTYIO CUCTEMY?
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Aortic Gene Expression
OVehicle mCholine
*

http://jaha.ahajournals.org/content/5/2/e0
02767/F1.expansion.html

Choline feeding causes inflammation in
atherosclerosis-prone mouse aortas that is
accompanied by increased plasma choline,
TMA, and TMAO but not lipids. A through C,
LDLR—/— female mice were fed chow or chow
with either 0.07% (vehicle) or 1.3% choline for
3 weeks. Plasma was quantified for circulating
levels of TG, TC, HDL, VLDL/IDL/LDL, UC,
FFA, and glucose (A), as well as choline, TMA,
and TMAO (B). Then aortas were harvested
and quantitative polymerase chain reaction was
used to quantify expression levels of
inflammatory genes (C). All genes expressed as
mean+SEM and normalized to RPL13A
expression. n=8 mice per group; *P<0.05;
**P<0.01. COX-2 indicates cyclooxygenase 2;
E-SEL, E-selectin; FFA, free fatty acids; HDL,
high-density lipoprotein; IDL, xxx; LDL, low-
density lipoprotein; MCP-1, monocyte
chemotactic protein 1; MIP-2, macrophage
inflammatory protein 2; TC, total cholesterol;
TG, triglyceride; TMA, trimethylamine; TMAO,
trimethylamine N-oxide; TNF-a, tumor
necrosis factor a; UC, unesterified cholesterol;
VLDL, very low-density lipoprotein.

Kak nmeHHo gencrteyet TMAQO?

Kak Mbl BUOUM MO HUXKHEMY
PUCYHKY — psig Npo-
BOCNanuTerbHbIX FrEHOB B aopTe
ycunumeatoT paboty. CtapeHue
cepaeyvyHo-CcocygmucTon CUCTEMD
yCKOpsieTcs no
BOCManuUTenbHOMY CUTHANIbHOMY
nyTu



Kak >xe 370 BeLlecTBO y Hac obpa3syeTcs?

Mukpodoropa KuevYyHnka CUHTE3NPYET ero u3
cdochaTnannxonmua, XxonmHa u KapHUTUHA (KpacHoOe MSICO).

Ho He Bce TaK npocTo.

Ba)xHO MEHHO coOoTHOLLEHUE bacteroidetes:firmicutes. ECrin mbl
perynapHo eamm XornuH, dpocdatnamnnxonmH n KapHUTUH, TO
COOTHOLLUEHNE MUKPOMIIOPLI MEHAETCA TakK, 4To Brnpbick TMA
(TMAO) npoucxoaut. OgHako, Mbl MOXEM BNUATb Ha 6anaHc
MWUKPOMIOPbI TakK, YTO XONUH, KAPHUTUH N pocHaTUANNXOSIUH He
npueeaet K Bripbicky TMA (TMAO).

Y4eHble yBennunnn cooTHolleHne bacteroidetes \ firmicutes c
NOMOLLIbIO pecBepaTtpona.
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FIG 6 RSV protected ApoE—/~ mice from TMAO-induced AS. Eight-week-old female ApoE~/— mice (n = 10 per group) were given RSV (0.4%) with or
without choline (1%) in the absence or presence of Abs for 4 months. The control group was fed with a chow diet. (A) Ultrasound B-mode images of the aortic
sinus and quantification. Arrows indicate the regions of interest. RV, right ventricle; RA, right atrium; LA, left atrium. (B) Oil red O-stained aortic roots
(counterstained with hematoxylin) and quantification. (C) Oil red O staining of whole aortas, including the aortic arch, thoracic, and abdominal regions, and
their quantitation. (D) Total cholesterol content in the thoracic and abdominal aorta. Values are expressed as means * SD (n = 10). a, P < 0.05; b, P < 0.01
(versus vehicle-treated control group); ¢, P << 0.05; d, P << 0.01 (versus choline-treated group); #, P << 0.05 (versus group cotreated with RSV and choline).

Takaa HTepBeHLNA
pecBepaTposioM
npegoTeparuna
aTepoCKNepoTNYECKO
e nopaxeHue,
BblaBaHHOe TMAO.

Mbl BUanm donee
CUNbHOE
aTepPOCKIEPOTNYECKOD
e nopaxeHune y Tou
rpynnbl MbllLen, rae
OTCYTCTBOBa/
pecBeparTporn.



340poBble 3y0Obl = 30pOBOE cepaLe



B 2013 roagy, y4eHble 13 bpasunumn yctaHoBuUn - Yyem bornblue y YenoBeka 3y0oB C
Kapuecom (KOTOpbIN HE NeYnnn) — TEM CUNbHEE Yy HEro pa3BMUBAETCS aTEPOCKIIEPO3.
PMC3714742/

BocnaneHmne — oCHOBHOWN MexaHu3m
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Ton IH U3 CaMblX TOYHbIX BIOMapKepOB BO3pacTa cepaeyYHO-Cocyl




A He No3aHO N NeYnTb?

1. JledyeHne napogoHTO3a YNy4LLnIio 3pEKTUNbHYIO YHKLIMIO Y MY>XYMH U
YMEHbLLNIIO TOMLWMHY MHTUMa-Mmeguma C.A.
PMID: 19074511

2. 3yObHasi nacTa, nokasblBaloLlas HaneT, CHU3UNa YypoBEHb C-PeakTUBHOIO
Hernka no cpaBHEHUIO C 0ObIYHOW (3a cYEeT TOro, YTo NaumneHT bonee
TWAaTenbHO YNCTUI 3yObl).

PMID: 27771276



Bbicoknin ypoBeHb heppuUTnHa (3anexen xenesa) -
Nnoxo Ans cepaua
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Bbicokuin ypoBeHb heppuTHa

Reactive
Oxygen Species

Oxidation of
Biomolecules

Neurodegenerative Cardiovascular
Disorders Disease

Cancer

OkcnaaTUBHbIN cTpecc

OkcuanpoBaHme
6uomonekyn (Hanpumep,
JTFTHIT)

PocT pucka CC3,
HenpoaereHepaunm n paka



BrnnsHne goHopcTBa KPOBM HA CMEPTHOCTb OT BCEX NMPUYKH

http://www.ncbi.nlm.nih.gov/pubmed/26098293

BLOOD DONATION AND MORTALITY

TABLE 2. All-cause MRR among blood donors according to donation rate in 5-year observation windows stratified
according to sex, country, period, ABO blood type, D status, and Hb level*

Number of donations/year

Variable 0.01-0.50 0.51-1.50 1.51-2.50 2.51-3.50 3.51-4.50 Per donation
Overall 1.24 (1.07-1.43) 1.15 (1.05-1.25) 1 (reference) 0.97 (0.89-1.06) 0.84 (0.73-0.96) 0.88 (0.85-0.91)
Sex

Male 1.24 (0.05-1.46) 1.20 (1.09-1.32) 1 (reference) 1.02 (0.93-1.13) 0.86 (0.75-0.99) .89 (0.86-0.92)

Female 1.29 (0.89-1.87) 1.00 (0.83-1.20) 1 (reference) 0.80 (0.66-0.98) 0.87 (0.42-1.81) «0.84 (0.78-0.91)
Country

Denmark 1.34 (1.12-1.60) 1.18 (0.05-1.34) 1 (reference) 1.00 (0.88-1.13) 0.85 (0.67-1.08) 0.87 (0.83-0.91)

Sweden 1.21 (0.92-1.60) 1.12 (0.99-1.27) 1 (reference) 0.95 (0.84-1.07) 0.83 (0.70-0.99) 0.88 (0.84-0.92)
Period

1983-1992 1.44 (0.98-2.12) 1.25 (0.93-1.67) 1 (reference) 1.10 (0.67-1.80) 0.86 (0.45-1.64) 0.78 (0.70-0.87)

1993-2002 1.25 (1.02-1.549) 1.14 (0.99-1.30) 1 (reference) 0.88 (0.75-1.03) 0.70 (0.55-0.90) 0.82 (0.78-0.87)

2003-2012 0.91 (0.68-1.22) 1.09 (0.96-1.24) 1 (reference) 1.02 (0.91-1.13) 0.89 (0.75-1.06) 0.95 (0.91-1.00)
ABO blood group

O 1.23 (0.99-1.59) 1.26 (1.09-1.45) 1 (reference) 1.02 (0.90-1.17) 0.87 (0.71-1.07) 0.87 (0.83-0.92)

2 1,34 (1.04-1.73) 1.13 (0.99-1.29) 1 (reference) 0.92 (0.80-1.04) 0.80 (0.65-0.99) 0.85 (0.81-0.90)

B 0.97 (0.55-1.70) 0.80 (0.57-1.11) 1 (reference) 0.89 (0.55-1.41) 0.67 (0.34-1.31) 0.98 (0.85-1.13)

B 1.13 (0.77-1.67) 1.17 (0.91-1.49) 1 (reference) 1.06 (0.78-1.43) 0.91 (0.55-1.48) 0.95 (0.86-1.05)
D blood group

D+ 26 (1.07-1.49) 1.16 (1.06-1.28) 1 (reference) 0.98 (0.89-1.08) 0.83 (0.71-1.97) 0.88 (0.85-0.91)

D— 13 (0.81-1.56) 1.09 (0.89-1.33) 1 (reference) 0.94 (0.78-1.14) 0.85 (0.63-1.15) 0.86 (0.80-0.93)
Hb level

Low 0.87 (0.58-1.32) 0.99 (0.76-1.29) 1 (reference) 1.18 (0.88-1.57) 0.77 (0.54-1.10) 0.98 (0.89-1.08)

Normal 1.21 (1.03-1.42) 1.15 (1.05-1.27) 1 (reference) 0.95 (0.86-1.04) 0.87 (0.74-1.01) 0.87 (0.84-0.91)

High 2.42 (1.16-5.03) 1.14 (0.98-2.02) 1 (reference) 1.07 (0.72-1.60) 0.68 (0.40-1.15) 0.82 (0.72-0.93)

* MRRs are adjusted for sex, age, period, country, and healthy donor effect. Per donation shows MRR per extra donation calculated with don-
ation rate on a log-linear scale.




Omera-3-nHaekc - 3To NPOLIEHTHOE coaepXXaHne oMera 3 B 3puTpounTax.

Hn3knn ypoBeHb oMmera-3Haekca

BbICOKUUN PUCK




Hu3knn omera-3-nHOEKC = BICOKUN PUCK BHE3AMHOW CMEPTHU

Relative Risk for Sudden Cardiac Death by Risk Factor
1.20 1

1.00 1 —

0.80 1

0.60 -

RR SCD
I

0.40 -

0.20 1

0.00 T ! T T T T T T 1
CRP Hcy TC LDL HDL Tg TC/HDL n-3 Index

p for trend <0.001 0.98 0.37 0.56 0.17 0.87 0.06 <0.001

Fig. 5. The relative risk for sudden cardiac death (RR SCD) by quartile of the Omega-3 Index compared to other, more traditional blood-borne risk factors. The
quartiles at highest risk (black bars) are set at a relative risk of 1.0 regardless of whether that represents the highest or the lowest blood levels of the marker. Each
subsequent lighter bar represents the nsk at each decreasing (or, for HDL and the Omega-3 Index, increasing) quartile. All analytes besides the Omega-3 Index
were adjusted for age and smoking status. The Omega-3 Index was adjusted for age; smoking status; assignment to aspirin/beta-carotene/placebo; body mass
index; history of diabetes, hypertension, or hypercholesterolemia; alcohol consumption; exercise frequency; parental history of MI before age 60 years; and
trans- and monounsaturated FA intake. Adapted from the Physicians’ Health Study, Albert et al. [5.26]. CRP = C-reactive protein; Hcy = homocysteine; TC =
total cholesterol; LDL = low density lipoprotein cholesterol; HDL = high density lipoprotein cholesterol; Tg = triglycerides: n-3 Index = Omega-3 Index.
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Volume of normal hippocampus tissue (cm3)
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Kakon ypoBeHb oMera-3-nHagekca ontumarneH?

<4% nnoxoun

4-8% cpegHuu
8-10% xopoLunn
>10% onTUManbHbIV






MeTabonnam kanbumus

[OpMOH NapawmnToBNOHOM
Kenesbl, nonagasa Ha
KOCTb, 3aCTaBMsAET ee
BbICBOOOXOAaTb KanbLUNA.
Ecnn ypoBeHb kanbuusi B
KPOBW BbICOK — TO

: napaLmMToBMaHas xerneaa
oo s et npekpaLLaeT BipbICKUBATb
dess il 4 ropmoH. MpoBrema
‘Calelum  HAYMHAETCH Toraa, Koraa

Calcitonin, calcitriol & PTH act together

If Ca?+ levels — -

too high - = levels fall
Pty o napaLlMToBMaHas Xene3a
it | TSSee.. Calcium Y HaC YBENuYeHa

If Ca?+ levels . levels rise

(rmnepnapatunpeo3s). Torga
NMPONCXOANT YCKOPEHHas

) ’ Kanbumnukaums

- OpraHn3ma,
Increase Ca2+ Increase Ca2+ Increase Ca2+ COKpaulatoulad
release from bones :.-ptakanl:. ro.bo:;zt:on MPOOOIMKUTENBHOCTb

XXU3HU NpUMeEpPHO Ha 5 net



[1pn nepBUYHOM runepnapartupeose ectb gedonunt sutamuHa . OgHako, peweHne gepuymnrta
BUTamMunHa [l caenaet npobrnemy Tonbko Xyxe. [lepen BaMu KNUHUYECKMIA Criydan, NauneHT yernewHo
npoonepuposaH. Ecnun y Bac norpaHnYHO BbICOKMU YpOBEHb Kanbuua v MNTI He HU3Kun, To cTouT
3anogo3puTh rmnepnapaTtnpeos
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Kanbuwii obwmi - 2,46 mmonb\na (9,84 mr\an)
Kanbumin MOHU3MpOBaHHBIN -1,31
MNapatropmoH - 9,8 nmons\i (92,4 nr\mn)
250H - 13 vr\mn

16.05.2016
Kanbuwi obwmii - 2.63 mmonb\na (10.5 mr\an)

MNapatropMoH - 7 nmoab\n (66 nrimn)
250H - 68 Hr\mn

X - aHanm3bl o1 12.2015
X - aHanum3bl o1 05.2016

D.S. - lNepBUYHbIV rMnepnapaTtupeos?



n
Median intake, pg/d
Nonfatal Ml
Person-years
Events, n
RR, model 12
RR, model 23
Incident CHD#
Person-years
Events, n
RR, model 1
RR, model 2
CHD mortality?
Person-years
Events, n
RR, model 1
RR, model 2
All-cause mortality
Person-years
Events, n
RR, model 1
RR, model 2

Energy-adjusted menaquinone intake (pg/d)

<21.6
1578
51

11181
51

1

1

11323
86

11356
41

11356
258

1

1

21.6-32.7
1605
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11549
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1.15 (0:79,; 1.
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11556
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11747

248
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69)
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31)

09)

>32.7
1624
40.9

11915
36
0.74 (0.48, 1.14)
0.67(0.41, 1.09)

11766
58
0.71 (0.51, 1.00)
0.59 (0.40, 0.86)

12043
23
0.59 (0.35, 0.99)
0.43 (0.24, 0.77)

12043
195
0.81 (0.67, 0.98)
0.74 (0.59, 0.92)

P for trend

0.18
0.12

0.048
0.007

0.045
0.005

0.030
0.007

ButammH K2
HanpaBnsaeT Kanbuun B
HY>XXHble MecCTa, Takune
KaK 3yObl N KOCTW.
Korga e y Bac
0emuunT K2, TO
Kanbundonkayms
HEHY>XHbIX MECT
(cocyabl, rnasa, Mdarkme
TKaHM) NPOUCXOOAT B
bonee ObICTPOM TEMIE.
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MIGRATION, ACCULTURATION and BLOOD PRESSURE
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Y OCTPOBHbIX XXUTENEN
NaHaMCKOro nnemMeHu
KyHa npakTnyecku He
BCTpeYyaeTcH
apTepuansbHag
rmneptoHuda. Ux
paLMOH HEMHOIO
OT/IN4aeTcd oOT
paLMOHa Xuteneu
MaTepuka. YTo xe
TakKoro B X paunoHe?



Bce geno B Kakao. JKutenu ocTtpoBOB MNbioT B 10 pa3
bonblle Kakao, YeM MaTeEPUKOBbLIE XuTenu (Toxxe KyHa).

J Cardiovasc Pharmacol. 2006;47 Suppl 2:5103-9; discussion 119-21.

Hypertension, the Kuna, and the epidemiology of flavanols.
McCullough ML'. Chevaux K. Jackson L. Preston M. Martinez G. Schmitz HH. Coletti C. Campos H. Hollenberg NK.

# Author information

Abstract
A low sodium diet has often been implicated in the protection of low blood pressure populations from hypertension, but several other dietary

factors, including those as yet unidentified, may also be involved. The Kuna Indians of Panama are free of hypertension and cardiovascular
disease_but this is changing with migration to urban areas. We compared the indigenous diet of Kuna Indians living on remote islands in Panama
(Ailigandi), whose lifestyle is largely hunter-gatherer, with those who have moved to a suburb of Panama City (Vera Cruz). Between April and
October 1999, members of a Kuna research team administered a 118-item food frequency questionnaire to133 adult Kuna from Ailigandi and 183
from Vera Cruz. Single 24-hour urine collections and nonfasting blood samples were obtained. The Kuna in Ailigandi reported consuming a_10-fold
higher amount of cocoa-containing beverages, 4 times the amount of fish, and twice the amount of fruit as urban Kuna (P<0.05 by t test). Salt
added was ample among those living in Ailigandi and Vera Cruz according to both self-report (7.1+/-1.1 and 4.6+/-0.3 tsp weekly) and urinary
sodium levels (177+/-9 and 160+/-7 mEq Na/g creatinine), respectively. The low blood pressure of island-dwelling Kuna does not seem to be
related to a low salt diet. Among dietary factors that varied among migrating Kuna. the notably higher intake of flavanol-rich cocoa is a potential
candidate for further study.

PMID: 16794446



B PK 2015 roga, notpebneHne buodnaBoHoONoB Kakao (2 pa3a B
neHb 450 mr). iccnepgoBaHue onunochk 1 Mmecsu,.

CALl cHu3unocb Ha 4.4
NAIl Hcnannocb Ha 3.9

CKOpOCTb pacnpocTpaHeHns NyrnbCOBOU BOSMHbI CHM3MNoch Ha 0.5
M\C

PMC4594054

Kakao noBbIcnio 6MoaoCcTyNHOCTb OKCuaa a3oTa U UMEHHO 3a CYET
3TOro ynyywumnacb yHKLNSA SHOOTENUA.



B nccnepgosaHmnmn 2006 roga uccrnegoBanoch BNSHUE NOTpebneHnst Kakao Ha BbPKMBAEMOCTb Y MY>XXUMH
NOXMNOro Bo3pacrTa.

Pesynbrarhl:
Y HauBbICLLEN TEPTUNWN PUCK CMEpPTU OT bornesHen cepaua coctaBnan 0.5 (95% Cl, 0.32-0.78; P = .004) no
CpaBHEHWIO C HAUMEHbLLEN TepTeENM.

Y aton Teptunn CAL 6b1no Huxe Bcero Ha 3.7 eannuny, a QAL Ha 2.1. Taknm obpasom, npodnnakTnyeckum
adhheKT Kakao BbIXOAUT 3a paMkm cHxeHnsa AL, n cesizaH ¢ Bo3pocLlen bMoaocTynHOCTLIO OKcmuaa a3oTa.

A camoe rmaBHoOe: CMEPTHOCTL OT BCEX MPUYMH Y HAaUBLICLLIEN TEPTUNKX Dbina HuXe.
Puck coctaBnan 0.53 (95% Cl, 0.39-0.72; P < .001) no cpaBHEHUIO C HAUMEHbLLIEN TEPTENbIO.
HabnoaeHue anunocs 15 ner.

Takum obpasom, He NMPOU30LLIO PECTPYKTYPU3aLMN CTPYKTYPbl CMEPTHOCTU, HANPUMEP, B NOMb3y paka.
[MpoTekuma bbina yHnBepcanbHOMN.
PMID: 160505260



CayHaTepanus
3alluLLaeT cepaLe
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Arsenic, Cadmium, Lead, and Mercury in Sweat: A Systematic Review [10J1b3bl CayH aTe pa %
4 — AeTOKCUKaLuS.

Maraaret E. Sears, 127 Kathleen J. Kerr, 34 and Riina |. Bray 3,
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Abstract Goto: @ CayHaTe paI'II/IFI
Arsenic. cadmium, lead. and mercury exposures are ubiquitous. These toxic elements have no nomMoraetT NMNMoHN3nTb

physiological benefits, engendering mnterest in minimizing body burden. The physiological process of

sweating has long been regarded as “cleansing” and of low risk. Reports of toxicant levels in sweat were yp OBeHb MblLLUbAKA y
sought in Medline, Embase, Toxline. Biosis. and AMED as well as reference lists and grey literature, from

mception to March 22, 2011. Of 122 records 1dentified, 24 were included in evidence synthesis. Kaﬂ, MNA y CBUH Lla U
Populations, and sweat collection methods and concentrations varied widely. In ndividuals with higher

exposure or body burden. sweat generally exceeded plasma or urine concentrations. and dermal could pTyT A.

match or surpass urinary daily excretion. Arsenic dermal excretion was severalfold higher in arsenic-

exposed individuals than in unexposed controls. Cadmium was more concentrated in sweat than m blood

plasma. Sweat lead was associated with high-molecular-weight molecules, and in an interventional study.

levels were higher with endurance compared with intensive exercise. Mercury levels normalized with

repeated saunas in a case report. Sweating deserves consideration for toxic element detoxification.

Research including appropriately sized trials 1s needed to establish safe. effective therapeutic protocols.



Abstract

The aim of the study was to determine a loss of nitrogen compounds with sweat in sauna and to
estimate their plasma concentration. Sweat was collided during 30 min stay in sauna. Blood was
taken before and immediately after the sauna. Concentrations of ammonia, urea, creatinine and uric
acid were determined in the both fluids. It has been found, that the concentration of ammonia in
sweat exceeds, that in plasma by 77 times. Ammonia plasma concentration following sauna
increased by about 60%. Sweat urea concentration exceeded that in plasma by 3.5 times. Plasma
urea concentration was significantly reduced after sauna. Sweat creatinine concentration was about
two times higher than that in plasma. No uric acid was detected in sweat. Sweating did not affect
plasma creatinine and uric acid concentrations. Results indicate that considerable amount of
nitrogen is lost with sweat during sauna.

PMID: 1845745 [PubMed - indexed for MEDLINE]

Table 3 Solute contents of sweat compared with
published fasting values for plasma [18,23-26]

Sweat (S) Plasma (P)
Betaine (umol-L™) 232 340
Choline (umol-L™") 2.1 14.5
Lactate (mmol-L™") 204 0.7
Glucose (mmol-L™) 041 49
Sodium (mmol-L™) 493 141
) Potassium (mmol-L™") 9.7 4.1
’ Chloride (mmol-L™) 353 105

Ammonia (mmoI-L") 5.81 0.07
4 Urea (mmol-L™") 10.74 5.7

‘ PMC2822829

UenoBe4yeCcKnUn NOT COAEPKUT
ropasgo bonblue nakrara,
MOYEBUHbI, aMMUaKa, Yem
nna3sma KpoBU, YTO CHUXKAET
Harpy3Ky noyexk.
UenoBeyeckuun NoT aaxe
COOEPXXUT rOMOLINCTENH.

OpaHako, B YenoBe4yecKkoM MnoTe
ropasgo oonblue
3JIEKTPOSINTOB, NO3TOMY, BO
BpEMSI cayHaTepanuu ny4ylue
NUTb BOAY, OOOoraleHHy0 UM,



Figure. Cumulative Kaplan-Meier Curves for Sudden Cardiac Death During Follow-up
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A, Frequency of sauna bathing per week (P = .045); B, duration of sauna bathing session (P =.009).

Table 2. Hazard Ratios of Sudden Cardiac Death, Fatal Coronary Heart Disease, Fatal Cardiovascular Disease, and All-Cause Mortality

According to the Frequency of Sauna Bathing

Frequency of Sauna

Sudden Cardiac Death Fatal Coronary Heart Disease  Fatal Cardiovascular Disease  All-Cause Mortality
(n=190)* (n=281) (n = 407) (n=929)

Hazard Ratio Hazard Ratio Hazard Ratio Hazard Ratio

(95% Cl) P Value (95% Cl) P Value (95% Cl) P Value (95%Cl) P Value

Age-Adjusted Hazard Ratios
1 Time per week

1 [Reference]

1 [Reference]

1 [Reference]

1 [Reference]

(n=601)

2-3 Times per week (n=1513)  0.71 (0.52-0.96) .03 0.71 (0.56-0.93) .01 0.68 (0.55-0.84) <.001 0.69 (0.60-0.79) <.001
4-7 Times per week (n = 201) 0.49 (0.25-0.96) .04 0.60 (0.35-0.99) .04 0.55 (0.36-0.85) .007 0.61 (0.46-0.80) <.001
P value for trend .008 .006 <.001 .001
Multivariable-Adjusted Hazard Ratios®

(1 Ting(‘e) [Sr week 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

n=

2-3 Times per week (n=1513)  0.78 (0.57-1.07) .12 0.77 (0.60-0.99) .04 0.73 (0.59-0.89) .002 0.76 (0.66-0.88) <.001
4-7 Times per week (n = 201) 0.37 (0.18-0.75) .006 0.52 (0.31-0.88) .01 0.50(0.33-0.77) .001 0.60 (0.46-0.80) <.001

P value for trend

.005

.005

<.001

<.001

2 A death was determined as a sudden cardiac death when it occurred within 1
hour after the onset of an abrupt change in symptoms or within 24 hours after
onset of symptoms when autopsy data did not reveal a noncardiac cause of
sudden death. Sudden cardiac deaths that occurred out of the hospital were

Hazard ratios (95% Cls) are adjusted for age, body mass index, systolic blood

pressure, serum low-density lipoprotein cholesterol level, smoking, alcohol
consumption, previous myocardial infarction, type 2 diabetes mellitus,

cardiorespiratory fitness, resting heart rate, physical activity, and

YacTtoTa (a He NpoaormKUTENBHOCTL) cayHa-
ceccuii B Heaernto, Obina B3aMMoCBSA3aHa He
TONbKO CO CMEPTHOCTLIO OT bonesHn cepaLla, HO
N OT BCEX MPUYMH.

Jlnya, nocewiarouime cayHy 4-7 pasa B Heento
nMmeroT Ha 40% MeHbLUe pucka CMepTU OT BCEX
NPUYNH, YeM Te, KTO 1 1 MeHee.

Puck BHe3anHou cMepTu MeHbLUe Ha 73%,
doaTtansHon MBC Ha 48%.

[Tomnmo geTokcnkaumm, aodPeKkT MoXeT
OOBACHATCH CUHTE30M TaK Ha3blBaeMblx OEnkoB
TEenJ0BOro LWokKa.






XapakTepHble YepTbl IMYHOCTU TUNa D:
- Jenpeccud, nNrnoxoe HacTpoeHue, MpPavyHoOCTb
- OTCYTCTBUME couMnanbHbIX HAaBbIKOB, «BCE TNEH»

- CMOCOBOHOCTbL Bblpa)aTb coLunasibHble 3MOLUK
CHMXEeHa, O ANHOYECTBO

~ CTOLLEEHHOCTb NCUXNYECKNX PECYPCOB



Author (year) Impact of Type D on prognosis (adj. Hazard ratios) adj. HR (95% CI) % weight
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