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Background
Although early reports suggested that CVD was 
uncommon in Eskimos, state mortality data and 
hospital records suggest that CVD is now 
common and may be increasing

Traditional Eskimo lifestyle relied on subsistence 
hunting and fishing and thus a diet high in 
omega-3 fatty acids.  Intake is changing with 
changing lifestyles.

It is not clear which CVD risk factors and how 
changes in lifestyle are related to CVD in Eskimos



Objectives
To evaluate the prevalence of pre-clincal
atherosclerosis using carotid ultrasound
To assess relationships with traditional 
CVD risk factors 
To evaluate relationships with fatty acid 
consumption
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Community Involvement

Study design and implementation
Eskimo investigators and staff
Medical care to participants
Data used for community health initiatives
Education of community youth
Participation in community health initiatives



Baseline Characteristics
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Multivariate Correlates:
Carotid IMT
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Logistic Regression Analysis:
Carotid Plaque



0.0010.034 (0.013-0.054)0.075C-reactive protein 
(mg/dl)

0.0370.156 (0.009-0.303)0.049DM (DM vs. others)

0.1660.047 (-0.020-0.114)0.040Smoke (current vs. others)

0.227-0.001 (-0.002-0.001) -0.029HDL (mg/dl)

0.7600.000 (-0.001- 0.001)-0.007LDL (mg/dl)

0.0070.097 (0.026-0.168)0.070Hypertension

0.043-0.055 (-0.109-0.002)-0.047Sex (male=0, female=1)

<0.001-0.015 (-0.020--0.010)-0.147Body mass index

<0.0010.241 (0.221-0.262)0.657Age (per 10 years)

P valueB(95% CI)BetaVariable

Multivariate Correlates:
Plaque Score



Dietary Intake
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Genetic Analyses in GOCADAN

Advantage of large 
extended families  
Availability of data on 
risk factors and 
preclinical disease
Availability data on  
environmental exposures
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all hall h22 were significant at pwere significant at p<< 0.0010.001

0.330.33HbHb0.430.43Sys BPSys BP
0.220.22FerritinFerritin0.160.16Right IMTRight IMT
0.430.43FibrinFibrin0.380.38Right SDRight SD
0.500.50HbA1cHbA1c0.390.39Right DDRight DD
0.240.24FGlFGl0.290.29Left SDLeft SD
0.330.33HDL sizeHDL size0.390.39Left DDLeft DD
0.340.34LDL sizeLDL size0.440.44% body fat% body fat
0.240.24TGTG0.580.58WtWt
0.250.25LDLLDL--CC0.490.49WaistWaist
0.450.45HDLHDL--CC0.350.35W/H RatioW/H Ratio
0.950.95Lp(aLp(a))0.550.55FMFM
0.320.32ApoBApoB0.560.56BMIBMI
0.400.40ApoA1ApoA10.450.45TricepTricep
0.300.30DiaDia BPBP0.490.49SSPSSP
hh22TraitTraithh22TraitTrait

Heritablilites for CVD Related Phenotypes

GOCADANGOCADAN



< 15< 15ApoA1ApoA1125.7 125.7 --
131.4131.4

D11S4151 D11S4151 --
D11S1320D11S1320

1.91.91111ApoA1ApoA1
< 2< 2ApoEApoE5353D19S902D19S9022.02.01919LDLLDL

<5<5
<5<5

MC2RMC2R
MC5RMC5R

9.9 9.9 -- 11.511.5D18S464 D18S464 --
D18S53D18S53

2.02.01818TCTC

< 8< 8
<10<10

TNFAIP2 TNFAIP2 
TSHRTSHR

91.2 91.2 -- 96.696.6D14S280 D14S280 --
D14S65D14S65

2.02.01414LDLLDL
< 6< 6PLINPLIN8282D15S205D15S2052.22.215q2615q26SSTSST

< 1< 1
< 2< 2

GLUT4, SHBGGLUT4, SHBG6.26.2D17S938D17S9382.52.517p1317p13HDLHDL
< 6< 6DRD1DRD1168.3168.3D5S400D5S4002.62.65q355q35SPBSPB

7272D17S785D17S7853.03.017q2517q25FerFer

77.877.8DD17S92817S9283.03.017q2117q21ApoBApoB
< 3< 3KCNK3KCNK328.528.5D2S165D2S1653.03.02p232p23MAPMAP
1.41.4LDLRLDLR12.412.4D19S221D19S2213.93.919p1319p13HDLHDL
3.13.1IRS1IRS1230.5230.5D2S396D2S3964.74.72q2qDMDM

Mb Mb 
AWAY AWAY 

POSPOS
CANDIDATECANDIDATE

LOC (Mb)LOC (Mb)NEARESTNEARESTLODLODCHROMCHROMTRAITTRAIT

Linkage Signals from Preliminary Genome Scan



Chromosome 2 : Diabetes/IGT vs. Normal Glucose

Max LOD = 4.7 @ D2S396 (approx. 230.5 Mb)
Approx. 5 Mb from signal reported by Elbein et al. 1999)

IRS1 @ 227.4 Mb (approx. 3.1 Mb from peak)

CAPN10 outside the 1 LOD unit support interval



Chromosome 2 :   Blood Pressure Measures

Max LOD = 3.0 @ D2S165 (approx. 28.4 Mb)

KCNK3 @ 26.8 Mb (approx. 1.6 Mb from the peak)



Chromosome 19 :  HDL Levels

Max LOD = 3.9 @ D19S221 (approx. 12.5 Mb)

LDLR @ 11 Mb (approx. 1.5 Mb from the peak)
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Clusters of GOCADAN Linkage Signals
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CONCLUSIONS 
Preclinical atherosclerosis is more prevalent in 
Alaska Eskimos than in other US populations
The presence and extent of carotid 
atherosclerosis and IMT are strongly related to 
traditional CVD risk factors, similar to other 
populations.
Atherosclerosis is not related to intake of omega-3 
fatty acids, but is related to intake of saturated 
fatty acids



CONCLUSIONS 
The high prevalence of atherosclerosis may 
be related to high rates of smoking  or as 
yet unidentified genetic or environmental 
factors.
Cardio-protective effects of omega-3 fatty 
acids may not include retardation of 
atherosclerosis



CONCLUSIONS
There are promising linkage signals for several 
risk factors and for measures of subclinical CVD
Clustering of linkage signals provides evidence for 
joint genetic control of related risk factors
Fine mapping and RNA expression analysis will 
further explore these initial findings
This information should lead to new approaches 
for prevention and treatment strategies
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