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Abstract:

Objective: To improve the cardiovascular health of postmenopausal women, this
study compared the influences of vegetarian and omnivorous diets on several
cardiovascular disease risk factors and investigated the effect of DHA
supplementation in postmenopausal vegetarians.

Design: In part I study, 24 and 25 apparently healthy postmenopausal vegetarians and
omnivores (ages, 51-65 y) were recruited from Taipei. In part II study, 22 apparently
healthy and 10 hyperlipidemic postmenopausal vegetarians were recruited. After 2-
week run-in period supplemented with corn oil in all subjects, 11 healthy subjects
supplemented with corn oil (6g/d) served as placebo group. Another 11 healthy and
10 hyperlipidemic subjects took DHA oil which was isolated from algae for 6 weeks.
Results: In part I study, P/S ratio of dietary lipids was higher and cholesterol was
lower in vegetarian than in omnivorous diet. Vegetarians had lower plasma-, LDL-
and HDL-cholesterol levels, lower TBARS production in oxidized LDL, lower LDL-
arachidonic (AA) and eicosapentenoic acid (EPA) levels, and thinner common carotid
artery intima-media thickness(IMT). LDL-TBARS was negatively correlated with
LDL-linoleic acid, and positively correlated with both LDL-AA and ~EPA. IMT was
positively correlated with LDL-TBARS. In part II study, after DHA supplementation,
VLDL-C decreased in hyperlipidemic Qegetarians, and no other significant
improvement in blood lipids was found in all subjects. Plasma total antioxidant status
and urinary isoprostane excretion had no significant difference at the end of
supplementation among three groups or by comparing the end point with baseline.
The LDL-TBARS produced in vitro increased in normal vegetarians and urinary NO
excretion increased in hyperlipidemic vegetarians after DHA supplementation.
Conclusions: The most important findings are (1) long-term vegetarian diet has
protective effects on the development of atherosclerosis after menopause in women.
(2) Positive association of IMT with LDL oxidation which was related to LDL-AA
and EPA levels.(3) In normal postmenopausal vegetarians, DHA supplementation did
not improve the profiles of blood lipids, but increased in vitro LDL oxidation. (4) In
hyperlipidemic postmenopausal vegetarians, DHA supplementation decreased plasma
VLDL-C, increased urinary NO excretion, and did not increase oxidative stress. The
results indicate that DHA supplementation might have some beneficial effects on
cardiovascular system in hyperlipidemic postmenopausal vegetarians.

Key words: DHA, LDL, Intima-media thickness, vegetarians, postmenopausal
women.
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B — S EHABE L B-Mode 25 %R & > BIFEHEHHIKEN RFHIRK
3k 42 3 (carotid bulb) X & 0-lcm &4 CCAl > 1-2 cm ¥4F CCA2 > £
BHR > B BETAARBRABRR T RETHEE LB EH X
FRERY  BEMAHKREILER > 5 FKEH A Sutton K58

9128 # Bk 3 -7 (ECCA Scoring)(38) -

ENE o



1.7 % # 4% oA meantSD &5 » B p<0.05 FHRAE £ B RABM o X t-test %
+ Pyt # 0 B4 Spearman’s Corrrelation A #748 Mtk - £ =3 oI RER
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# — - Characteristics and some blood chemistry data of the

postmenopausal vegetarians and omnivores

Vegetarians Omnivores

N 24 25
Age (y) 54.5+3.8 59.6+4 .4
Height (cm) 154.616.5 154.81£5.2
Body weight (kg) 58.8+11.8 53.81£7.2
BMI (kg/m2) 24 .5+£3 9% 22.44+2.3
Blood pressure (mm
Hg)

Systolic . 112.1£18.4 119.4+17.3

Diastolic 68.5+8.3 71.0+9.6
Plasma GOT (U/L) 23.0£7.5* 20.0+4.1
Plasma GPT (U/L) 23.9423.2 16.0+6.9
Uric acid (mg/dL) 5.1+1.5 4.7+0.9
Urea nitrogen(mg/dL) 12.6+3.9* 16.6+3.5
Creatinine (mg/dL) 0.70+0.13 0.74+0.12

*Significantly different from the corresponding value of the omnivores at

P<0.001
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#& = ~ Daily dietary intake of some nutrients in

postmenopausal vegetarians and omnivores'

Vegetarians(n=20) Omnivores (n=19)

Calorie(Kcal) 15171561 14354360
Protein(g) 46+16 51£17
(12 en%) (14 en%)
Carbohydrate(g) 243199 200456
(64 en%) (56 en%)
Lipid(g) 41124 48+16
(24 en%) (30 en%)
Palmitic acid(g) 5.443.7° 8.3+2.9
Stearic acid(g) 1.9+1.2° 3.1+1.0
Oleic acid(g) 10.7+6.3° 15.1+6.8
Linoleic acid(g) 146473 14.046.3
Linolenic acid(g) 1.2+0.8 1.1£0.9
Other Unsaturated FA(g)
0.3+0.6° 1.943.3
P/ M/ S ratio 2.1+1%/1.3+0.6/1 1.4+0.6/1.1+0.4/1
Cholesterol(mg) 16.2422.7° 152.1+£122.3

Values are Mean+SD.
*>¢ Significantly difference from the corresponding value of

the omnivore group at p<0.0'5 » p<0.01 and p<0.005,

respectively.
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LDL in postmenopausal vegetarians and omnivores.

=~ The concentrations of plasma lipids and oxidative parameters of

vegetarians omnivores P
N 24 25
Total-TG (mg/dL) 123.2+75.4 95.4+63.0 0.17
Total-C (mg/dL) 187.7+40.2 226.6x25.5 0.000185
LDL-C (mg/dL) 129.6+34.7 157.31£28.5 0.005397
HDL-C (mg/dL) 42.4+10.8 58.5+£16.0 0.00025
LDL-C/HDL-C 3315 3.0+1.5 0.57
n 16 16
Lag time (min) 52.9+19.2 48.3116.0 0.61
TBARS (nmol/mg 68.6+12.8 99.8+15.6 0.000001
protein)
LDL O O-tocopherol 12.6+5.2 12.4+4.2 Non-sig

(nmol/mg protein)

# g ~ Some fatty acid composition of LDL and the relationship with

LDL-TBARS

18:2(n-6) 204 (n- 20:5 (n-3)

6)

n mol/100 mol total fatty acids —

vegetarians 13 50.9+5.3 5.1+1.4*
omnivores 14 46.6+4.3 7.6x14

0.8+0.2*
1.5£0.5

TBARS,r 26 -0.785** 0.779**

0.763**

*Difference between vegetarians and omnivores is significant at the 0.05

level.

** Correlation between TBARS and fatty acid is significant at the 0.001

level.
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#% % ~ Ultrasonographic evaluation of common carotid artery (CCA)

intima-media thickness of postmenopausal vegetarians and omnivores.

Vegetarians Omnivores
N 14 15
Right 0.59+0.14* 0.84+0.18
CCA1 (mm) | 0.63+0.17* 0.87+£0.19
CCA2 (mm) 0.56+£0.13* 0.82+0.18
Left 0.61+0.10* 0.93+0.25
CCA1l (mm) 0.61+0.11* 0.98+0.25
CCA2 (mm) 0.61£0.11* 0.89+0.29
Mean (mm) 0.60+0.11* 0.89+0.21
ECCA score >1 (n)' 1 7

* Significantly different from the.corresponding value of the omnivores at

P<0.001
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# 75 ~ Correlation between IMT and LDL and body weight

LDL- LDL- LDL-AA Body Wt
TBA2h TBA4h
Right
r 491 S72* 611%* 415*
Sig. 053 026 016 039
n 16 15 15 25
Left
r 554%* 607* 494 153
Sig. 026 016 061 465
n 16 15 15 25
Mean
r 524* - S81* S522% 271
Sig. 037 023 033 190
n 16 15 15 25

* Correlation is significant at the 0.05 level (2 tailed).
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%+t ~ Levels of cholesterol and triglycerides in Plasma & lipoproteins before and after

corn o1l or DHA supplement

control (iE % ff5) DHA (it % . B5) DHA (& $.fg)

(n=11) (n=11) (n=10)

baseline end Baseline end Baseline end

(mg/dl)

Plasma-C  147.8£15.5 14994207 134.8+28.3 13384250 157.7+37.8  158.3%283
VLDL-C  21.0£6.0 22.4£12.8 ' 14.8+7.7° 13.0£9.1 25.8+11.7°  20.549.7°
LDL-C 88.9+11.2 89.3%12.1 81.3£19.1 78.9+16.7 95.8+36.0 9734214
HDL-C 37.9+5.7 38.2+10.8 38.7+10.7 41.9+12.2 36.1+£10.2 40.4+16.0
Plasma-TG 133.8£27.2 137.5453.8* 101.4+48.1 91.8+43.1° 179.1£55.0 172.1+£60.3
VLDL-TG 100.4+25.5 959+42.6° 7074414  59.0437.4° 1355+449 121.7+429
LDL-TG 23.5+6.6 23.1+7.1 21.2+£7.7 20.4+5.1 28.5+7.8 30.6+10.5
HDL-TG 12.7£2 .4 11.6+2.7 11.7£3.8 10.0£2.3 14.613.2 13.0+£4.5

1.Values are means+SD.

2 Means with the same superscript letters in the same column are significantly different at

* p<0.05.
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%\ ~ Diene formation and thiobarituric acid reactive substances (TBARS)

production of copper-oxidized LDL before and after corn oil or DHA supplement

control (iE ¥ f.55) DHA (£ ¥ #B5) DHA (% ff5)
(n=11) (n=11) (n=9)
baseline end baseline end baseline end

TBARS (nmol/mg protein)
1hr 18.2425 .4 13.4%7.5 10.247.0 16.4+7.40.08 14.2+7.5 13.9+6 8
Yhr 39.1+7.4 40.1£14.3  36.1%139  48.9+18.9° 477£12.0  47.8+133
3hr 48.2+7.9 492+16.6  46.1%13.1  614+164° 57.1+11.0  64.4%83
Lag time 17135 16.0+3.7 17.424.6 16.5+7.6 17.8+5.7 18.16.6
(min)
Max OD  2.52£0.16 2.60£0.15  2.57+0.17  2.54+0.16  2.59:0.12  2.48+0.08°
Rate 0.022+0.003  0.020£0.002  0.021+0.003 0.019+0.004 0.021+0.003 0.020+0.003
(AOD/min)

1. Values are means+SD.

2.Significantly different from baseline,  p=0.02, ®p=0.004, ¢,p=0.02.
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% 7 ~ Plasma total antioxidant status (TAS) after DHA supplement.

control (iE. % . fi§) DHA (it % % B5) DHA (& f.55)
(n=11) (n=11) (n=10)

(mmol/1)
2.22+0.29 2.28+0.41 2.43+0.32

1.Values are means=SD.

% + ~ Urinary content of isoproétanes before and after corn oil or DHA

supplement
control (iE. % £ A5) DHA (i % £ f5) DHA (& . 85)
(n=11) (n=12) (n=10)
(mg/ml creatinine)
baseline 4.8+4.2 4.5+£3.7 53+4.8
end 7.5+11.6 4.043.2 52422

1.Values are means+SD.
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#% +— ~ The amount of urinary nitric oxide before and after corn oil or DHA

supplement
control (iE. ¥ £ f5) DHA (it % f.h5) DHA (& f.85)
(n=11) (n=12) (n=10)
(mg/ml creatinine)
baseline 3924319 27.8+28.8 224231
end 54.1+45.1 42.4+46.9 38.1+17.8"

1.Values are means+SD.

2.* Significantly different from that after DHA supplement, p=0.02.
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