What to eat for dementia

Changseon Lee, MD
Department of Neurology, Charm & Good hospital

Todd E. Goide ! Tha Jourmal of Clinical Investigation 123(5) 2013
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Walter Willat / NEIM 2010;363:2211-9
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Mirginia Hugahes | Nature, 457, 428~430, 2013
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Alzheimers & Dementia,14(2), 2018, Pages 178-186
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&4 {7 LYUE (Persistent organic pollutants, POPs)
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&4 {7 LYUE (Persistent organic pollutants, POPs)
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&4 {7 LYUE (Persistent organic pollutants, POPs)
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Z|&4 §7] 2YUE (Persistent organic pollutants, POPs)
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Environment Intemational 34 (2008) 546-561
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Persistent organic pollutants as risk factors for type 2 diabetes
Distetoiogy & Melabuke Syndrome 2015 741

Blood pressure and hypertension in refation o levels of serum polychiornated biphenyls in residents of
Anniston, Alabama
- Jesnal of Hypertansion 2310, 78 2053-2060

PCBs were
- Envirenmental Fesearch 160 (2018) 208-308

e ing Levels of F Organic F

Emiron Healih Perspect 120:38-43 (2012)

sk of high | LOL-C, trighycerides

(POPs) and carotid atherosclerosks n the Eldedy

Exposure to PCBs was associated with increased risk of myocardial infarction
- C Barghwist / Int J Cardio 183, 242-248. 2015

External exposure and blood level of TCDD were both signilicantly assocated wih all cancer mortality,
especially for non-Hodgkin's ymphoma
~ dming ir ¢ 38042, DOE 10,
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- ) Ma et al. / Global and Planetary Change 146 {2016} 89-108
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Impaired platelet mitochondrial activity in Alzheimer’s disease 18000 . 18000 o
and mild cognitive impairment g;mm IR gz i ;
Jom Valla ™, Lonnie Schisider *, Tracy Niediclko *. Keith D. Coon ", Richard Caselli %, - B0 - H SE 8000
Marwan N, Sabbagh ¥, Geoffre . Leslie Buxter *, Gene Alssanier ' i P 1
Diugkas G, . Eric M. Reiman " £ il b
!M‘tm
are found in = disease (AD), but previous reports have not examined Aged WG| AD Ages

al-risk groups. |n subjects with AD, mild cognitive (M), and d aged conlrots,
jplatelet and lymphocyte mitochondria were isolated and analyzed for Complexes |, 11l and IV of the
electron fransport chain, Western biots were used to control for differential enrichment of samples. Resulls
demonstrated significant declines in Complexes Il and IV in AD, and a significant decine in Complex 1V in
MCl

This repen confirms mitochondrial deficiencies In AD, extends them to M1 and suggests they are present al
the earliest sympiomatc stages of disease.

UF|7ls Hoj grEel REWMN Y F5H YLgo| 0SB0} 7= F Fojckep

Fiatelet mitochondrial Complex |V and Il activities m nmol eyt cimindmg total mitachondria! |solate: protein.
Significant (p < 0.05) decrements in Complex |\ activity were found in AD and MC1 patients;
significant decrements in Complex Il were found in AD patients only.
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Cybrids in Alzheimer's disease
Complex IV activity (restored)

(eytoplasmic hybrid, ME EES)

The mitochondrial electron transport chain enzyme

eytechrome ¢ oxidase (COX) s defective in T edin s e e
patients with sporadic Alzheimer's disease. P o AP PP L =
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RH Swerdiow ! NEUROLOGY 10867,49:016-025
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Cybrids from mitcchondrial DMA of nonfamilial AD subjects secrete twice as much AB(1-40) and AB{1-42),
have increased intracellular AB(1-40) (1.7-fold), and develop Congo red-positive AR depasits.

% mean control, f peptide in media

AD CTL | AD | CTL

(hurman neuroblastora SH-SYSY cells)

AD{N=5}, CTLIN=5)

O 20|22 2, 0T AD HAs| MATE LY SEHL SN oybrdE SHEEE 1
HIZ U725 220 A ‘amyloid betas] WAHE0| Z74HCH = HeL/ch

S.M. Khan / Ann Neurol 2000:48 148155

Cne of the neurclogic manifestations

Alzheimer’s disease related to

Systemic mitochondrial dysfunction

EEHSE RS0/ 70| = systemic mitochondrial dysfunctiont 25
HFH FUHOE & & HELch

HLjo| 7T POPs:= M ZLj OJE2ER|0L 7|5 MotE RETich

Polychlorinated Biphenyls{PCBs) Induce Mitochondrial Dystunction in SH-5Y5Y Meuroblastoma
Cells : A 6-hour exposure to PCB mixture A1254 reduced cellular ATP production by 45%, and
mitochondrial membrane potential by 49%.

- PLoS One. 2015; 10(6): 20129431

Bottom-line mechanism of org pestcides on mitochendria dysfunction linked with
type 2 diabetes : OCP mixtures competitively inhibits activity of misochondrial complex I,
- lournal of Hazardous Materials 393 (2020) 122400

Endacrine disruptor, dioxin (TCDD)-induced mi dysfunction and apoptasis in human
trophablast-like JAR cells
- Malecular Human Reproduction, Volume 16, Issue 5, May 2010, Pages 361-372

Meachanistic approach for the towic effects of perfluorooctanoic acid{PFOA} on isolated rat fiver
and brain mitochondria
- Hum Exp Toxicol 2015 Oct:34(10):385-96

A& 0| 2 POPsE HEHL mitochondrial toxin 0} 4 CRAR R R (N

Association of POPs and Alzheimer’s disease

Oxcupational exposure to pesticides compared with unixposed was assaciated with a relative risk of developing AD |
n men of 2.29 (35% (1 = 102-5.63001 PO in men of 5.63 (35% CI 147-21.58)
(PAGUID Study, prospective cohart study of 1507 French sldedy (1982-1958)

- L Baldi / Am J Epidemick, 157 (2003), pp. 409-414

Oeupational expesure to pesticides increases the risk of incident AD: the Cache County Study
Mare than 3000 participants free from dementia at baseling received follow-up cognitive soreening at 3, 7, and 10 yea
rs; those with positive screens were ecamined for dementia
Hazard ratio for developing AD was 142 (55% O L06-191) for any pesticide exposure,
153 (95% 1 1.05-2.23) for organophosphates, and 1.49 (35% Ol 0.99-2.24) for organochlorines
KM Hayden / Neurology, 74 (2010), pp. 1524-1530

In case-control study from Morth India, mean levels of ning detected organochlorines were bigher in 70 AD cases co
rrgwredd with 75 controls, Levels of three of these—B-HCH, dieldrin, and pp’-DDE—ware significantly higher in cases
= MSingh f Hum Exp Towicol, 32 {2013}, pp. 24-30

Sarum lavels of pp'DRE, but not B-HCH were significantly higher in 20 AD subjects compared with 50 Parkinson's dise

ase patients and 43 nonmal controds (Gase-control study)
- IR Richardson / Arch Meurol, 66 (2009}, pp. 870-875

S8l 97194 SEHS ADS B AL O JRETE B4 =3 Ho Yok

Palyehlorinated biphenyls (PCBs) and rick of dementia and Parkinzon diseaze
1 A population-based cohort study in & North alian highty polluted areaiBrescia-Caffana)
B9% sutperts withaut newrologic deeases at baseline were enrolled [63.2 years of mean age) in 2001-2013
Dusinig & mean follow-up of BE years, 36 and 30 subjects developed dementia and Parkinien disease.
Subjects in the nd and 3rd tertiles of the total PCBs distibution, compared with those in the Lst tertile, had a
higher risk of dementia (RR = 2.30 and RR = 4,35).

- E Raffetti / Chemosphere (261) December 2020, 127522

Agent Orange exposure {TCDD) and disease prevalence in Korean Vietnam veterans
A total of 111726 Korean Vietnam veterans were analyzed for prevabence using the Korea Mational Health Insura
nge claims data from larmery 2000 to September 2005, The adjusted ORs were significantly higher in the high ex
pasure growp than in the low exposure group for Alzheimer disease (OR=1.64),

= 8 ¥i { Emironmental Research Violume 133, August 2014, Pages 56-65

) PCBLE CholS4)2) R B 0l0t7(Elm BELe),

POPs in brain of patient with imer's{AD) & Parki ‘s D).

Conc. of Organochierine Compaunas (up'y Lipd)
% in brain of paterd wilh Neurodegensrative Diseases
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Environmental toxins (e.q. POPs ) into CNS < mitochondrial dysfunction

= ROS production = neurcinflammation & amyloid-beta depasition

WEHo= poPeot 2 KB Y SA0| =TS M E HUMoR o= 2eaot AL E 27 £
15 0| FHE S0 ol 0AES2 amyloid Ueiat F2o| 52 Eleiy
ADZ TG @aieE O)4E RRBOD SH6 8 + USUC

HEO0| Zow W, XY XY SLS2 AR YEECL

Liver mitochondriz from rats subjected o 72 h of fasting leaked more electrons per unit of 02 consumed at
complex |1l Severe food deprivation increases oxidative stress in rat liver
Free Radic Res. 2006 Apra0j4)13847.

Weight loss-induced rise in plasma pollutant is assocsted with reduced skeletal muscle oxidative capacty
- Am § Physiol Endocningl Mesab. 2002 Mar 28203 E574-9

Effecis of yo-yo diet, caloric restriction, and ciestra on tissue distribution of hexachlorobenzens
- Aot | Piysicl Gastroiniest Liver Physiol 289 GEEE-G200, 2005

Coplanar PCBs Impaired glucese homeostasis in lean mice and in obese mice following weight loss
- Environ Healih Perspect 121105110 (2013}

in human serum i

Plasma levels of 13 0f 17 with weight loss

- Taskcol Sel 671 46-5172002)

B2 HIS(HARI0 2 Ae 0 Ui,
SISO, Hha ol MA|Wel K2 S0l UOR WEL0] £ B\ SEH7] HEYLC

Welight loss redisiributed hexa-chiorobenzens (HCB) from adipose tissue to brain
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Am J Physicd Gastintest Liver Physol 298 G262-G29%. 2005
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OFEB| / Chesity Reviews 18 129-135 2017

A2 E @RS /e X g POPsL 34 (2, |, v, FEER) B0f BStCH
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Alzheimers & Dementia,14(2), 2018, Pages 178-186
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H|gto| o4 /d Obesity paradox, 2ff?

Walter Wiltet Katherine Flagal

5 NUFS =2 IS,
8 717t B9 B = iUk

Vigrinia Hughes | Nature, 457, 428~430, 2013

HlBte] o0l 4 BMI 25-30 F20(A

maore toxic environment)

FHLERHOlestra) @ #88|0 MU FHEE HBE S = AUCL

S0% CR
Calorke Restirction

Bty W grams

2 P = w
Days
YRl alea® Ul HER AYE FOE
H0f| FE L= HCB B0 OpARCE BIR| RELCE (172 vs 114)

Am J Physiol Gastrointest Liver Physic 268, G292-G264, 2005

Olestra (sucrose polyester)

food ingredient developed by Aroctor & Gamive (PRG -

» suirose - 6-3 long chain (stty acids (sucrose polyester)

similar to those of trighcendes

not hydrolyzed by pancreatic lipases, not absorbed

A

+ noncabonc replacement far fats in the diet b e

-8 fatty acds

olestrals & SHsucrase) T} X2t long chain fatty acid S EHAI L SRR RILIC)

T AUE HESHHA L0 FElE Y227t oA T NEE AgElE 4B,

‘oo Ty o] ofa) SHEF Ye AHTHRA0|7| W0, F4EE BD HEos uEEUS
olm, CHE X184 BEEE Run| UN WEE S S0l Slguch (A)ge).

Can | Gastroenterol 1998;12(3k 193-197

Olestra =S| [{#122 HCBE 3044 20| HiFR 2 2k

Facal Excrasion
{Recovery of “C in a 48-h collection of feces)

o e
=m

= / /

i
2
a
: & Callectan Dirmk
AR HCVE SiE HES 2R 59, J2(T 109 7 22 615 B9 34 A7leN
N2 2 hEg wore

Olesra @ #88 FES 1571 Q2 HE01 uis] HCB do| 308 S|,
Olestras AU B4 27 BEM, 0T US| HORE 452 WEAHBNRT :
Am J Physiol Gastraintest Liver Physiol 288 G262-G298, 2005

Entrohepatic circulation

Bile acid
seceied 12-18g/dsy

HUH S4E POPsE) TR AIRY SLEE 0N

T AL(0] bile acidol S0} 302 MES LD
SEE|E B bile acidi 1R REHROIM

95% TS £ LICk fenterahepatic circulation)

0] SHOpA £H|E POPSE BN WF+57| B0
POPs2] ALY ¥247]3F 2 FRIEL.

2L bile acid2l A EEE UNOHD CHOR WA
9|3 POPSE B HHEE 4 Yoo HU ST
Y5 gsL
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Olestra= POPs2| M Z4+8 YN tHEo = WFATCH

olestrate 2347} SIA] e AIS4 SHOILE bile acld BH5I0] WSS AL,
B4 Ex0i POPsO] XH BA WSS SRLIC, ZHHo2 MU POPS burdens FHFLIC)

Reducticn of the Body Burden of PCBs and DOE by Dietary Intervention

+ Change fram baseine for total PCBs.

o l = ble Ol group (r=12)
s
92 1
Clestra group {n=11}
o
34
o 4 u 12

Months

PCB 2@ XS0 B2 HFUE MHEE HA0E cestra?} HRE A4E WL YA HE 0
AU PC8 27} 2{o|gly ZagaUL]

dandgcak Q1 Nutr Biochem, 2014 April | 26(4): 483480

Olestra reduced serum con jans of ich pherol, 25 i
hylloqui in a dose-responsive manner

The Procier & Gamble Compary / 1446516555 The Joamal of Mutrition, 1557

HE 76, 2210 A0 G E olesal &30 BHHET
alesais CIEH SHSD, S5WE, B2 WYY S0 200 RUTE SusiD,
A2 =8 A, XS vlEre) BWE |

b2 84 (non-digestible) 4|01 S5 2 bile acids % POPsS FE/ujSRCH
Bindling of bile acids by distary fitie
«fum J Cin Nugr, 1978 Oct31(10 Suppl} 1758178

Ligniin : a bile-salt saguesiraing agant
- Lancet Vol(292), 1866, Pages 1170-1172

Bining of chobesternl snd bile aeid 1o hemicellsloses from rce bran k&
- It J Food Sai Nulr 2013 JunB4(4):481-6

Effects of rice bran fibre and y 1he fascal ign of PCB n rats
- Xencbiotica. 1081 Mar,21(3):351-7.

HWHEA olestra® S0hM B8 HaE YgLich
HOIYRI R UO|LH 221 A U SUB BB 20T 5 UsLCh
O[5 M2 Y0ji= lignin, cellulose, hemicallulose2} Ci2t} b2ty 40| 4R B0 EH|sHEH,
0|52 olestra®} O3t 713| & 24| bile acids@ HB10| B8 M LICH
23 HAE S0 Eos A HELls BE 33Y 5 dsU

ojoizhel Mol 4/s

Cellulose
S | Ligain

\/\_, Hemicellulose  hydrophilic

hydrophobic

Hasd YOl HRES Hgo| HENS 0|fE Xq dEo=
48 348 §A4s To|U Y S8l WY Reo D g
lignin®| L cellulose 44 Sihydrophabicity)0| 252 bile acidsol 244 R gLl
hemicellulosets H5:4 HELE BI ZYHE gel M} 10}, bike acidd| B BRI FYLIL,

Food Hydrocolloids, Vioheme B9, April 2019, Pages 773-782

BEA|2] chlorophyllin SA] SS4t 2 POPSE BA/WEECY

Fi xerid ul 1 Mice Enhamced by Intake of Distary Fiber Bearing
Chiaraghyllin
- Bull. Erwiron. Congam, Toxicol. [2003) 70355366

Effects of Chlorella
Biood of Pregnant Japaness Wiemen
- Clirics Mather Chid Healih 2018, 172

Decreasing C

S ¥ Bl SZF| URM 2ol chlorophyllin 0] Ci3 ExjsHed], 0|5 HA| bile ackd® B25}0|
POPSE Hig AR 5 QlEUC) BI|7 H8510, &F POPs 528 WE & YU
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phytochemical 2 BHE 2E|5 S7HA2I0h

in|HHT) a5 a ne
- Gurr Med Chom 2008, 13 10583074,
i the bile salt export pump gene.

= Bl:.f Pharmacol 2011; 184: 15471557

on bile secretion ard

EMects of ap
chalestasis induced by estrogans n fe rat
= Hepatology 19568, 28 129-140
Artichoke leaf extract increzsed the amount of bée seoetion inte the duedenum of healthy volunteers as
comparad with placebo recipients

- Kirehhaff, R/ Phytomedicine 1. 107, 1994,
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Dietary intakes of vitamin A, C. E can lower the risk of Alzheimer's disease
+ a meta-analysis (J Aizhaimans Dis 2012,31(2) 253-8)
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Alzheimer's disease < common pathology, but heterogenous etiology
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