03/26/03 14:57 FAX 202 662 6280 _COVINGTON & BURLING
S :v w»f«imu:;»sy, i d B s &ufum@ e

T -
s

. COVINGTON & BURLING

1201 PENNSYLVANIA AVENUE NW  WASHINGTOMN, DC FACSI MILE
WASHINGTON, 9C 200042401 NEW YORK

TEL 202.662.8000 ’ LONDON

FAX 202 682.8281 BRUSSELS

WWW,COV.COM SAN FRANCISCO

dool

3o

DATE TOTAL PAGES WICOVER SUlTE
March 26,2003 s S

' FROM EMAIL FAX TEL

y— - Py Vi

Sarah Taylor T smylor@eoveorm 02778563 (202) 66275563

T0 FAX TEL

s g o

RTINS

Kathleen Ellwood, PhD. ;
Director, Division of Nutrition
Programs and Labeling

REMARKS ' : : -
R T . BRI TR RO P I A 1=5 NICES B P RY

09P- 024>

D 795564-1

THIS FACSIMILE TRANSMISSION 1S INTENDED ONL
PRIVILEGED, CONFIDENTIAL OR OTHERWISE PROT
TRANSMISSION OR TS CONTENTS BY PERSONS OTHER THAN THE ADDRESSEE

TS TRANSHISSIAN IN ERROR B EASE NOTIFY US IMMEDIATELY AND MAIL THE ORIGINAL TC'US AT THE ABOVE ADDRESS.




03726703 14:57 FAX 202 662 6280  COVINGTON & BURLING C @oo
v . . p ? g ::__W~x, f;‘ 5) »\ N s O, @002

Effects of Eating Walnuts beyond their Effects on Lipid Levels {Total Cholesterol (TC),
Low-Density Lipoprotein Cholesterol (LDL), and High-Density Lipoprotein Cholesterol

HDL)}
x(eirtemts P. Simopoulos, M.D., Presza’enr The Center for Genetics, Nutrition and Health, 2001 S

Street, N.W.. Suite 530, Washington, D.C. 20009 Phone: (202) 462 5062 Fax: (202) 462-524]
E-mail: (gn]z@bellmlannc net o

Walnuts are unique, among the nuts, in their ;ompos;tioﬁ rélaﬁve to alpha—hnolemc acxd
(ALA). ALA in the body desaturates and elongates adequately to eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA), provxded tha,t the LA/ALA rano in the diet is 4/ 1 or 1ess and
the trans fatty acid intake is less than 2% of total energy mtake {Re\newed m reference 1] As
Table 1 shows, walnuts contain the hxghest amount of ALA and a ratxo of hnolexc (LA) to ALA \’
of 4 to 1, precisely the ratio in the Lyon Heart Study [2-4] that showed 2 decrease of 70% in
overall mortality and a decrease in the reinfarction :rétg_jyg the g;ypgg{éiﬁl mfﬁfCﬁOﬂ (MD patients

by 50% within 27 months of the §;udy. | |
. In the Indo-Mediterranean diet study, equally si @%ﬁcar;t résults were obtained at aratio
0of 3.8/1 of LA/ALA [5]. In the Nurses Health Study, Hu et al. [6] showed that a hxgher iqgake' of
ALA was associated with a relative risk (RR) of 0.55 m the lowest quintile, p for a tréhd of 0.01.
The ALA intake ranged from 0.71 g/d in the; lowest quintile to 1.36 g/d iﬁ the highest? éuintile
[6]. In the S'ingh et al. study [5] the ALA intake was 1.8 g/d. In the Lyon Heart Study, about 2 g
of ALA came from canola oil margarine {2). The estimation to use about 2 g of ALA came frorﬁ
the data from Crete (Table 2) {7]. One ounce of walnuts contains 2.57 g of ALA. The plasma
cholesteryl esters in the population of Crete were three times as hxghas those of Zutphen .
Holland, and had the lowest coronary heart disease mortality rate than any qther popﬁlation in
the Seven Countries Study [8]. Thus, intcrvention trials jgygﬁbdﬁg 605 p:;rtients in the Lyon Heart

Study and 1000 patients in the Indo-Mediterranean diet study, as well as the Nurses Health

Study, show a beneficial effect of ALA relative to coronary heart disease, both in the primary
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prevention [6,9] and in the secondary prevention [2-5]. Simon et al {10] showed an increase of
one standard deviation (SD) in the serum level of ALA in cholesterol ?529{?}512;5 related .“,9~aﬂ;,3 %

reduction of stroke risk.

Protective Effects of Alpha-Linolenic Acid (ALA) in Cardiovascular Disease

Several mechanisms /hg}::q been proposed to eﬁ;cplainAthe protective effect of ALA [11,12].

Dog studies have shown that acute infusion of ALA can prevent ischemia-induced ventricular

fibrillation [13,14]. Other beneficial effects include an improvement in arterial cgmpliar;ce [1 5},
modest blood iareééure'reductiog [16j and antiplatelet effecg [17,1)8]. Finally, an anti-

inflammatory effect has been proﬁosed [19], which is supported By the results of the Rallidis et
al. study [20]. In their study, ALA led to a decrease in C-reactive protein (CRP) {20], an acute

phase protein reactant that is an independent risk factor for coronary heart disease [21], whereas

LA had no effect {20].

Specific Effects of Alpha-Liuolenic Acid (ALA) in Waloputs that Decrease Qggggg;y Heart

Disease Risk

Human Studies

e Decrease in small dense,LpL/[ZZ]. ‘Small qcnsg L‘I‘)’L”ig the most atherogenic form of LDL.

» Does not lead to increases in weight gain [23] or may even lead to weight loss [22). Simile
studies obtained from feeding ALA to animals. AI-Afed&mlmlsh""“‘i‘ss"”‘“g*“g‘"*m(d“e
to higher oxidation of ALA relative to LA). |

o Feeding walnuts to hypercholesterolemic men and women at a dietary ratio of 4/1 of

LA/ALA of the total diet showed a significant decrease in CRP (24]
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o Effectson endothehal funcuon« Perez Heras et al [25] found that subsmucmg walnuts

improved endothelial function in men and women with hypercholesterolema s shown by
decreases in vascular cell adhesion molecule (VCAM) [25]

s+ Zhao [24] has confirmed the results of Perez-Heras [25), showmg a decrease in VCAM, and
in addition, {CAM and E-selectin.

e ALA from walnuts decreased lipoprotein (a) [Lp(a)] [26]- DL péﬁiclés became enriched

with ALA, but their resistance to oxidation was preserved.

-, e e

Total Antmndant Content of Walnuts

s 6

The total antioxidant content of walnuts indicates t_hat they have the highest content
(Table 3) which adds to their umqueness [27]. Oxzdatwe stress is mvolved in the pathogene51s
of most chromc dxseases mcludxng coronary heart d1sease So the total antioxidant content of

foods is an unponant factor in the preventlon of chromc chseases

Conclusion

The background diet becormes important in the control of risk factors for coronary heart
disease, and walnuts are unique among nuts since they provide a ratio of LA/ALA of 4/1, which
has been shown to decrease the risk for coronary heart disease in intervention trials. Walnuts not
only provide the highest amount of ALA, but they also provide the highé;t conc‘éﬁtr'a,tion of
antioxidants relative to other nuts. To group walnuts togétbe; wifh pther nuts ‘isk unscientific,

because it ignores an important body of epidemiological and clinical research on the beneficial

,,,,,
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. Table 1. ﬂlg:gﬂmq”lﬂs:szﬁany a;id composition of nuts (g per 100 g edible portion)

(Nur 18:3 (omega-3)” 18:2 (omega-6)

| R 508 T
Secans o —oas

Pistachios " 0247 77 R V5

Macadamia Nuts S 02060 0 T 1.296 | )

Hazelnuts 0.087 0 T 7.833

BrazilNuts S 00620 23807

‘ Chestauts 7 0053 0440

Peanuts 0.003 o 15.555 ’
Almonds T 0 T T 12214
Coconut Meat =~ 0 T - 0.366

ko Tier ol

B T e, e o ¢ e .
e S A gy Sl B 40

AR T < el
T e e R e T e

Data (except pecans and chestnuts) frora Table 1 in Feldman EB. The scientfic evidence fora
beneficial health relationship between walnuts and coronary heart disease. LSRO Report. J Nuwr |
2002:132;10625-1101S. Data for “Pecans” and “Chestnuts” fror

Database.

Toos

ine USDA Nutrient
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. Table 2. Fatty acid composition of serum cholesterol ‘§§F¢§SC(°{§)I

daos

Vet

Crete (n = 92)

Zutphen (n=97)

16:0
18:0
18:1n-9
18:2n-6
18:3n-3

11.1+£01

0.7£0.0
31.0£0.3
41.9=0.4
0.9+0.1

11.9+0.1°

1.1 £0.07
21.4+0.4°
53.1+0.7*

L +SE. Adapted from Sandkeretal [7])

?Significantly different from Crete, P <0.001.

LT
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0.3+0.0°
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Table 3. Total antioxidant concentration of nuts and seeds'”

Nuts and seeds | Sample A nmol/100g | Sample B nmol/100g | Sampic C nmol/100g | Overall mean
Walnut Diamond (n=3)" 17.89 Helios (n=3) 19.76 Helios (n=3) 25.25 20.97
| Sunflower seed | Natuvit, Denmark 5.41 Naluvit, 4.57 Natuvit, 6.18 5.39
(n=3) Denmark Denmark
(n=3) (n=3)
Scsame seed Natana, Denmark 1.09 Natana, 1.25 Natana, 1.28 1.24
1 (n=3) Denmark Denmark
s (n=3) : (n=3)
| Hazelnut Nottefabrikken 0.48 Solbaetorvet 0.50 Nottefabrikken |  0.49 0.49
f (n=3) {n=3) (n=3)
/| Almond Solbaetorvet (n=3) 0.44 ICA, Norway 0.23 Meny, Norway 0.23 0.30
; ‘ (n=3) (n=3)
¢4 Cashew nul Nottefabrikken 0.22 Nottefabrikken 0.23 Nottefabrikken 0.24 0.23
‘ (n=3) (n=3) (n=3)

- "Modified from Table 7 in Reference 27.

* *Blectron-donating antioxidants were determined by FRAP assay. Values represent mean concentration per 100 g fresh weight of

_ edible portion il not otherwise stated. The origin and brand of each sample are indicated. If available, Samples A, B and C represent
- separate samples of the same dictary plant obtained from diffcrent sources such as geographical location or manufacturer.

IThe number of items analyzed is indicated in parenthesis.
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Dietary a-linolenic acid. decreases C- reactxve Protem serum amylold
A and mterleukm 6 in dyshp1daemxc patlents ’
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Abstract

Bockpround: lnﬂammauon plays an impo#tant rolc in the pathogenesis of n.oronaty :mery diseasa. We cxamined whether - dietary
supplementation with a-hnolemc acid (ALA. 18:3n-3) affccts the levels of inflammatory markers in dyslipidaemic patients. ‘Methods:
We recruited 76 male dyshpldacrmc patients (mean age = 51 £§ years) following a typical Greek diet. They were randomly assigned
euhcr w {5ml ot‘ linsecd ml (nch in ALA) per day (1= 50) or to 15 ml of safﬂower ‘oil (rich' m linoleic acid (LA, 18: Zn-ﬁ)) per day
mtervenuon fasted for 3 momhs Blood hpnds and C-reactive protein (CRP) scrum amyioxd A (SAA) and mterleukm-é (IL-é) levels
were determined prior and sfter i mtervennon, 'CRP and SAA werc micasured by nephclometry and IL-6 by immunoassay. Results:
Dietary supplementation with ALA dccreased sxgmt‘icantly ,CRP.SAA and | L6 Tevels, The median decrease of CRP was 38% (1.24

vs. 0.93 mg/i, P =0.0008), of SAA 23.1% (3.24 vs. 2.39 mg/l. P =0.0001) and of IL-6 10.5% (2.18 vs. 1.7 pg/ml, P 0.01). The

decrease of inflammatory markers was mdependent of lipid changss. Dietary supplementation with LA did not affect significantly
CRP, SAA and 1L-6 concentrations but decrgased cholesmol levels. Conglusions: Dxcm@/ supplementstion with ALA for 3 months

decreascs significantly CRP, SAA and IL-6 levels in dyshp:daemlc paticnts. “Fhis anu-mﬂarnmazory effect may provide a possxble

‘;dd.uonal .mechanism for the beneficial cﬂ'act of plant n-3 polyuns:uuratcd fauy acads in pnmaly and seccndary prevenuon of

coronary artery ‘disease,
@ 2002 Published by Elsevier Science Ireland L.

Keywords: a-Linolenic acid; C-reacive protein: Dyslipidacmia: Interfeukin-€; Linoleic acid; Serum amyloid A
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1. Introduction
have been reportcd to modulate some of the inflamma-
tory responses in experimental animal models [4] and
clinica) trials [S). ALA is an essential fa,ny acid present in
vegerable oils. It is the precursor for the formation of the
marine long chain n-3 polyunsaturated fatty acids

There is substantial evidence that mﬂammatxon plays
a central role in all phases of the atherosclerot process
[1). Our understandmg of atherosclerosis has evolved
beyond the view thar it is a bland lipid storage disease.

goro

Dietary fats rich in cz-lmolemc acid (ALA 18 3n—3)

Clinical studies show correlatxon of cuculaung acute

phase reactants or cytokines with mcreased nsk for

future vascular events and raise the possibility of active
contribution to their pathogcncsxs (2 3]

“ Corresponding  author.  Address: 74 Thermopylon Steeet,
Argyroupolis 1645], Greece. Tel, Jax +30- 2I0~992-9106
E-mail addrezs: rallidis@ath.forthnet gr {L.S. Ralhdts)

(PUFAS) eicosapentaenoic acid (EPA) (20: 50-3) and
docosahexaengic acid (DHA) (22:6n-3) which can dis-
place drachidonic acid (20:47-6) and reduce the produc-
tion of proinflammatory eicosanoids prostaglandm E;
and leukotriene B, Arachidonic acid is derived by
desaturation and elongation of linoleic acid (LA)
{18:2n-6).

prdemnologacal studies indicate that there is an
“inverse assoc;auon between dietary ALA and risk of

0021-9150/02/S - see front matter ) 2002 Published by Elsevier Science Ircland Lid.

PI:50021.9150(02)00427-6
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myocardial infarction [6-8]. In the Lyon Diet Heart

Study 2 Mediterranean diet nch in ALA was bem:ﬁr:lal }

in secondary prevention of myocardial infarction [9). A

number of studies have also investigated the effect of

ALA on blood lipid ‘levels and indicated that its possible
annatherogemc properties are not due to ;heﬁxmprove-
ment in blood lipid profile [0 -14}.

As there is no study to correlate dietary ALA with
inflammatory markers we investigated whether dietary
supplementation with ALA affects the lcvels of acute

phase reactants C-reactive prozein (CRP) and serum

amyloid A (SAA) and the cytokine interleukin-6 (JL-6)
in dyslipidacmic paticnts.

2. Materials and methods

2.1, Subjects - ‘e

Subjects were recrvited from the Department of
Cardiology of Laiko Hospital and were then screened

regardmg their health status, medxcanon uj s
exercisc pattern. Subjects with ‘presence of infection,
cndocrine, liver or vascular disease, blood pressure >

145/95 mmMHg, on medication Lnown to affect l1popro~k
tein metabolism, habitual consumpuon of S>30 tnits |

alcoho! per week, smoking habits (> [0 cigarettes per
day) or habitual undertaking of >6 h of vigorous
exercise per week were excluded from the study. Intake

of anti-inflammatory drugs or vitamin or other dictary
supplements was forbiddeén ‘during the experimental
period.

2.2. Study design

Our study was an interventional study of parallel
design. We followed a 2:]1 process to form the ALA
{subjects supplied with ALA) and LA (subjects supplied
with LA) group, respectively. Experimiental period
lasted for 12 weeks. Subjects screened at’ entry to be

following the average Greek diet. They were asked t6

maintain their dietary habits and usual lifestyle. Subjects
were randomly divided into two groups and assigned to
one of the two oils supplementation: ALA group 15 m]
of linseed oil per day containing approxxmatcly 8 g of
ALA and LA group 15 ml of safflower oil per day
containing approximately 11 g of LA. The intake was
deSIgned to be such in order to achieve a n-6m-3 ratio of

1.3:1 in the ALA group and 13.2:1 in the LA group 34 7 opy'atLaike’ Hospital twice for blood collection, at the

begmmng and the end of the expenmental period. At
" each visit, and after a 12-h overnight fast, blood samples
were collected at 08:00 h, Submcts 1aid supine for 10 min

" prior to the blgod collsction, Blood was

well as to keep the total fat intake constant
groups. Linseed and safﬂower oxIs we)

Savant International, UK Supplement was taken three
times per day. one teaspoon of 5 ml per meal. Blood

samples collection was carried out followmg a 12-h [ast.
The volunteers were asked to keep a record of what they

consumed the day beforc the first blood collection and

: Supzms:on for smoking habit,

9 Januafy 200391610

0 732002) 16

Table |
Oils cnmpomton per 100 g

TR

Peimiti¢acid (g)
Stwzatic said ()
Arachidonic ucid (g) -
Olsic ueid (g) 182 1 5
Eicasapentaenoic acid (g} - 0.5
Linoleic acid (g) . 13.9 74.4
a-Linolenic azid (g) s4.2 0.5
Total steroks () 04 0.4
Total tocopherols (mg)

5427 48,21

they were also asked to consume exactly the same meals
the day before the sccond blood collecnon

The composition of the two oils is given in Table 1.
The study design was approved by the Ethical Commit-

-.qee of the Harokopio University and the volunteers gave
‘their informed consent. The subjects visited the Depart-

ment of Cardxology at Laiko Hospital once a month and

the oils were provided to them. The subjects were

weighed at édch visit and were asked for their smoking

-and physical.activity habits.

2.3. D:ezs

Du:tary assessment based on a food frequency ques-
tionnaire was used 10 define the background diet of the

_ subjects. Frcquency of milk, bread, fruits, vegetables,
‘legume, olive oil, fish and meat copsumption was

recorded together with a dietary 24 h recail. The
subjects’ dietary intake during the intervention period
was checked by one 3-day dietary record per month. The
recorded days compriscd of 2 weekdays and 1 weekend
day. The diet diaries were analyzed by the NUTRTON-
1sT v program (Version 2.1 First Data Bank Inc, USA).
body mass index,
physical activity and dietary habits was checked by
phone calls once a week and by monthly visits to the
hospital.

2.4, Blood sampling and laboratory methods

The volunteers atiended the Department of Cardiol-

glass tube without preservatxvé (Vacutain
Dickinson) for serum lipids and mﬂzunmatory indices
determination. All samples were collected without
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occlusion. The Vacutainer tubes were kept on ice and

were then centrifuged at 3000 rp
within 2 h from blood collection. Seram samples were
stored at —~80 *C for funher analysls h

Plasma total cholesterol, “triglycerides, and high

density lipoprotein (HDL) cholesterol levels were deter-

mined using enzymatic colorimetric assays on an ACE
analyzer (Sciapparelli Biosystems Inc., USA). Total
cholesterol and triglycerides determination included

reactions of hydrolyzation and oxidation. Analysis of =

serum HDL cholesterol concentrations was carried out
by ‘a liquid’ stable” reagcnt-tmmunomhlbmon method.

lated by the Friedewald equation {15].

CRP was assayed by high sensitivity particle-en-
hanced immunonephelometry (N Latex, Date-Behring
Marburg GmbH, Marburg, Germany) with a range
from 0.175 to 1100 mg/l. SAA was also measured by
pamcle—enhanced zmmunonephclometry (N Latzx,
Date-Behring Marburg GmbH) with a range from and

0.75 to 1000 mg/l. IL-6 was assayed by enzyme linked

immunoassay (R & D Systems Europe Ltd, Abingdon,

UK) with 2 range from 0.156 to 10 pglrhl The intra-
assay and inter-assay coefficient of variation for CRP

‘and SAA was <5% and for IL-6 < 12 . A
“were assayed by a single operator bhnded to thc tumng

of sampling and type of dietary intervention. Them
measurements were performed ar ‘the onchcmxstry‘

Laboratory of General Hospital of leca.

2.5, Statistical analysis

The data on CRP, SAA and IL-6 which were not_

normally distributed were expressed as medians. Differ-

ences of inflammatory markers within and between
groups were analysed by Wilcoxon signed rank test

and Mann-Whitney U-test. Differences for the normally
distributed variables were analysed with the Studem t-
test. Pearson's com:lanon coe}‘f’c:cms wer used lo
assess relationships between variables. Discan mubus
variables were tested by a contingency

statistical package was used.

3. Results
3.1. Baseline characteristics =~~~ =

A total number of 76 subjects completed the study.
ALA and LA group were matched for age (50.4 £7.3 vs.
5247.7, P =0.33) and body mass index (28.42+3.44 v,
2843.19, P=0.63). The percentage of lxght smokers( <
10 cigarcttes per day) was similar in the two groups (24
vs. 23%, P =0.85). None of the participating subjects
changed his smoking habits during the intervention

sin for 10 min at 4 °C

vs. 0.04 (—0.6-0.59), P=0.03 and 0.19 (—
. vs. 0.04 (—1.05~0.48), P= 0.04, respecuvely)

“test. A P value
<0.05 was considered significant. The Stat View™ I

period. The u-6:n-3 ratios were comparable in the
background diets of the wo groups (7.5:1 and 7:1)

“while after the supplementanon the ratios changed to

1.3:1 and 13.2:1 in the ALA and LA groups, respec-
twely Despzte supplcmentanon the ca'i ies intake from

fat in both groups was similar. Tn addmon no dxﬁ’er- .
_ences in nutnent intake between ALA and LA groups \
were observed, durmg the intervention perxod (Table 3).

L:pxd profile and inflammatory markers at baseline in
the two groupé are shovm in Tabie 3.

3.2, Serum Irptds and mﬁammarory markers aflcr dlerary

Low density lipoprotein (LDL) cholesterol was calcu- ~ intervention” "~ e

Regarding plasma lipid levels, in ALA group choles- 2

terol levels remained unaltered whereas in LA group

they were decreased (P =0.04) (T able 3). On the other’
_hand, in ALA group. HDL cholesterol levels were
~ decreased (P =0.005).

CRP, SAA and IL-6 levels showed a statistically
significant ‘reduction affer admin trat\on ol‘ ALA (Ta-
ble 3). The median decrease of C

of diet tich in LA ‘(Tabic 3). In addmon, we compared

”changes (A~ievels pnor-levels after intervention) in
..CRP, SAA and IL-6 in ALA group with changes in
‘CRP, SAA and TL'6 in LA group. ACRP, ASAA and

AIL-6 in the ALA group differed significantly from
comspondmg changes in the LA group (0.525 (~0.13-
2.46) vs. 0.04 (—0.41-0.4), P=0.01, 0.75 (—0.03-1.91)
0.04-1.46)

The reducnon “of fﬂammatory mackers in the ALA
group was indépendent of lipid changes since there was
no significant correlation Between changes in inflamma-
tory markers with those in lipids (Table 4). Changes in

one inflammatory marker in the ALA group werc

Ty marker (ACRP Vs, ASAA r=062, 2=

6,601, ACRP vs. A AIL6,7=0.53, P= 0.0001 and ASAA
v AIL-G r—062 P= 000)) o

4. Discussion

Our study indicates that dyslipidaemic patients de-

~ monstrate a significant reduction in inflammatory
" indices when supplied with ALA but not with LA diet

for 3 months,

We did not use exactly the same amounts of ALA and
LA supplements in the ALA and LA groups, respce-
tively. This occurred because we were aiming to lower

" the n-6:n-3 ratio at physxologlcally realistic levels. Our

larget was to decrease the n-6: :n-3 ratio in the ALA
group and to incréase the n-6: n-3 rauo in the IA group.

@012

RP was 38%, of SAA"
23.1% and of IL-6 10.5%. Inﬂammatory markers did not
_show any statistical difference after the Aadministration

133
214
235
236
237
238
219
240
241

242 77



03/26/03

COVINGTDN BURLING

243
344
245

247
248
249
250
25t
152
253
254
255
256
257
258
259
260
361
262
263
264
265
266
267
268
269
270
2N
72
73
174

B

y:/Elsevier Scuence/ShannonlAzh/amcles/AthS 1 76/’#1’1—18} 76~ 3d{x]

Table 2

15:01 FAX 202 ggg,szsp_

7

CLEINP PRESS

wo13

9:16:12

Mean daily intakes of energy and nutrients for dysfipidacmic subjecis on ALA and LA enrich

ool byl i

Diet TRLA edp (meanqivs By
¥ e L T - R RO S U s e g R oy, e S

Pratsing EREY R e 0.56¢
Carbohydrates % 477438 0.613
Fats % 35944 * 0477
Ajcohol 1.3+04 {4404 0.524
Encrgy (kealy 21818 +243.1 2193242376 0.638
Proleins (g) . 8344103 81.2 z lyl 5 0.356
Carbohydrutas (g) v 26028206 60.9+21.8 0.672
Fats (3) 87.0+11.1 87.1£10.7 0.521
Alcohol (g) 4110 44413 0.395
Cholesieral (mg) 21644270 21834306 D449
Saturated Mats (g) 228426 232428 0.513
Menounsalurated fas (g) 46.5+4.3 46.614.8 0.753
Polyunsaturaied fats (g) Ho%1.2 12.0%14 0.687
a-Linolenic acid (g) 0.9402 1.0£0.2 0.524
Eicosapenlasnoie acid (g) 034006 0.140,08 0.373
Docasahexaenoic acid (g) 024005 024002 0.465
Vitamia C (mg) 1201 +14.6 12074153 0.316
Dietury fiber (g) 252436 0.759

254430

Thcrefore. with the amounts of ALA and LA that we
chose we achieved a n-6:n-3 ratio in the ALA group of

_L.3:1 and 13.2:1 in the LA group. ‘In’ addition, these
dietary supplemematxons that we used ‘provided 2

similar intake of calories t‘rom fat in both groups This

is important since dxﬁ'erences in to:a

modulate the mﬂammatory Tesponses [1 6. 7
The protective effect of foods rich in ALA has becn.

reported both in primary and secondary prevention of
coropary artery disease. Ascherio et al. [7] found an
inverse association between mtake (<} ALA and nsL of
coronary artcry disease. Tn the sn
dietary intake of ALA was exammed in relatxon to the

risk of fatal ischaemic hcart dxsease among pamcxpams
in the Nurses’ Health Study. Accordmg to the resulis of
this study a higher intake of ALA was assocxated witha

lower relative risk of fatal xschaen'uc hea

diet was given in survivors of the first myocardial

infarction there was significant reduction of recurrence

of cardiac events and overall mortality [9].
Several mechanisms hav beep prnpo;cd to explain

‘ix efﬁgﬂ«iwrgll fﬁéx I

_enriched with marine n-3 PUFAs EPA and DHA o
" Howeveér, it has to be specxf‘ ed that ALA ‘may not fully

R I T L L R T TP I

(1.2).

syndromes and thclr prognostxc value for subsequent

" COronary’ events has also been reported [25-27).

In our study CRP, SAA and IL-6 showed a significant
reduction after the 3-month dietary intervention with
Knowledge this i the first study to report
these findings. The reduction was observed indepen-
dently of lipid changes. The exact mechanism of

suppression of inflammatory madrkers is unknown.

Caughey et al. [28] reported that diet enriched in ALA

inhibited the production of tumor necrosis factor-a and
IL-1B in healthy volunteers. More data exist from dle:ts

. Ieproduce the effects of fish oils [17,29]. Dietary
t disease. | H“supplemcntauon with fish oil in healthy volunteers for
Lyon Diet Heart Study when a Mediterranean ALA rich ~

the protective cffect of ALA {17.18). Dog studies have

shown_that acute mfusxon of ALA can’'prevent ischae-
mia-induced ventricular ﬁbn!]auon {1920} Other ben-
cficial effects mclude an unprovemen! in arterial
comphance [21], modest blood pressure teduction {22)
and antiplatelet effect [23]. Finally an anti-inflammatory
effect has been proposed [24] which is supported by the
results of our study.

Atherosclerosis is considercd a chronic disorder
characterized by low- grade Vascular mﬂammauon’

6 weeks suppressed iL-2 producnon from peripheral
mononuclear cells 130). Kremer et al. [31] reported a
reduction i ac:rOphage IL-1 and ncutrophil leuko-
mene B4 producnon when dxetary ‘fish ml was prov:ded

study (32, dietary supplcmemauon “with fish of in 2

healthy volunteers suppressed the capacity of mono-
nuclear cells to synthesize IL-1B, IL-lx and tumor
necrosis factor-z in vitro,

A possxblc ‘mechanism for the decreascd production of ~

these cytokines is the alteranon in the type of arachi-
donic acid metabolites. n-3 PU'FAs induce changes in
both cyclowygenase and hpoxygenase profucts such as
reduction in production of prostaglandin E; and leuko-

triene Ba [4). Both metabolites enhance the release of IL- 3

Inflammatory markers are found elevated in
‘patients with chronic stable angina and acute coronary

\q/v:m;«:‘%:f;‘r/,\"ﬂ~:w DA N
P value
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Table 3
Lipid profile. inflammatory murkers and body mass index {BMD)

before #nd after the dictary mtcrvcnuon in the ALA and LA groups N

‘Afer

Variables efore”

ALA group (n=350)

Toual cholesterol (my/ 232134 226436 0.27

ah

Triglycerides (mg/dl) 15584 163 +87 0.16

HDL cholesterol (my/ 427104 % Ta£102 0.005

an b

LDL cholesteral tmg/ 134337 152+36 0.59

ah

CRP (mg/h 1.24 (00193 (0. >6 1.8) 0 0008
L) .

SAA (mgM 1,24 (2.2-9301.7-3.9) 0.0001

1L-6 (pe/ml) 2.18 (13947 (1.3-2.8) 2.00
3.9)

BMJ (ke/m?) 28.42+344 28403344 0.25

LA group (n=26)

Total cholesierol (mg/ 234 1£46° 218+46 0.04

dl)

Triglycerides (mg/dl) 173 £113* 156 +86 0.13

HDL cholesterol (mgf  39.24£7.4° 38 3-,1:8 025

dh - . .

LDL cholesteral (mg/ 154 +43% ¢ 149 144 0.36

dh -

CRP (mefl) 1.54 (01625 (0.64~1.7) 0.35
30

SAA (mp/h)’ 3.52 (23134 (2.15-44) 0.58
49)°

IL-6 (pg/ml) LT7T(1.32201.1-20) 0.69

, 2.7)- .
BMI (kg/in™) 28 £3.19° 28+3.22 0.8

[T TR —— FERPTR

Values of lnﬂammamry markers an:pupmsed 2t median’ nnd 25th
and 7Sth percentile. CRP, Creactiva protein: HDL, bigh d:nsuy

lipoprotein; IL-6, interlcukin-6; LDL, low densuy]lpoprolmn. SAA. "

serum amyloid A,
* P=NS (lipid. inllammatory markers and BMI of LA group vs.

corresponding levels of lipid, mnammulory mérkers and BMI of ALA -

goup).

' Table 4
Correlation between changes in inflammatory markers and those in
lipids in 50 subjects with dielury supplementation with ALA

6 in vitro [33]. Conversely, a decreasc in these eicosa-
noids could explain the reduction of IL-6. TL-6 is &
pleiotropic cytokine [34], which controls CRP and SAA.
hepatic production [35.36]. Therefore, it is plaus1ble to
speculate that dietary supplementation with ALA pri-
marily suppresses IL-6 release which secondary up-
presses CRP and SAA producuon “The athe '

potential of the mﬂammamry markers, such as CRP
[37]. favors our hypothesxs that the mu—mﬂammatoryﬂ
effect of ALA may reflect a beneficial anti-atherogenic
acton. }
Supplementation with LA decreased

total cholesterol levels, This ﬁndmg is well documented
and iy known to be due to an mcreased synthesis of LDL
reccptors. However, supplémentation with ALA did not
change total cholesterol levels but it decreased HDL
cholesterol levels. Other studies also suggest that there is
no hypelipidaemic ¢ effect of ALA In particular, in the
MARGARIN Study, which recruited subjects with
multiple cardiovascular risk factors, HDL cholesterol
levels were Jower in the ALA group than in the LA
group [10). This comes in. accordanoc with another study
which showed that a flaxseed oillow rat dm provxdmz”
20 ¢ of ALA daily for 1 month, resulted in the lowest
HDL cholesterol levels, in comparison with the control
diet (rich in saturated fatly acids) and a diet supple-
mented with canola ail (rich in oleic acid) {21]. However,
in another study, thc effects of an ALA-nch diet on
LDLasd HDL cholesterol levels dxd not dlffcr from the

Aprvoncod cionmificrantly

effects of a LA-rich diet, in normolipidaemic men [[4}.
.. Therefore, the cvidence regardmg the cardioprotective

P b e

propemes ‘of ALA, “as Tar as the improvement of lipid
profile is concerned, is not conclusive.

Few limitations of this study have to be addressed.
First, we did notﬁapply a cross-over design which is

“inherently much stronger than a paralle] interventional

study. We did it because a cross-over design has the
problem of carryover effect 'as the wash-out period
cannot be specified in lipid interventional trials, ngn;;
ing an intermediate wash-out period of at least 2
months, the total study period should be prolonged to

" 8 months. This design could raise compliance problems

ACRPvs.  Acholesteral 163
Atriglycerides X
4LDL cholesicrol 0.015 092
AHDL cholesterol -0 093 7 A

ASAA vs, Achalesterol -0068  0.64
Atriglycerides —018  an
ALDY cholesterol 0014 093
SHDL cholesterol ) 0 05 683

AIL-6 vs, Acholcsterol 2028 006 "
Atriglycerides ~0.30 007
ALDL cholesterol ~0.16 0.27
AHDL cholestzrol —014 oM

A values are valucs gt ba%lxne~vnlucs arter dxcm!y mtenenuon :

Abbreviations as in Table 3.

“"primary and secondary prevention “of ‘coroniary artery

.u, 18KINE into consideration that compliance in Greck

populatmns is relatively low. Second, the doses of n-3
and n-6 that we provided by the supplemeats in our
study sre difficult to be achieved by the usual dietary

_intake. However, products like spreads fortified with the

appropriate farty acids can be produced by relevant
industrics. These spreads can substitute other sources of
hyperlipidaemic patients.

“dietary supplementation with ALA
decreases mﬂammamry ‘markers in dyslipidaemic pa-
tients. This anti ﬂagnmatozy cffect may provide a
possible mechanism for the beneficial eft‘ect of ALA in

disease. The attractiveness of this assumption is en-
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forced by the growing evidence that inflammatory

‘markers are pathophysmlogncally involved in alheroge:n

esis.
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Impact of walnut consumption on body composition
Zaida Cordero-MacIntyre, Setareh Torabian, Shiva Metghalchi, Bonnie Burns-Whitmore, Stoyan
Grakov, Joan Sabate: School of Pubhc Health Nutrition Dept Lorna Lmda U Loma Lmda CA

gois

Nuts are considered fattening by many people. Therefore, the aim of present study is to
determine the long-term effect of walnut consumption on weight and body composition. Ninety
one subjects (51 women, 40 men) with mean age 54.3 = 10.6 (SD), mean weight 75.9 + 143 kg

and mean BMI284£34 kc,/m were randomly assigned to control and treatment groups. The
treatment group received 12% of the total energy as walnuts (28-56 g/d) for six months. No
additional dietary advice was given to either group. The changes in body composition were
analyzed by b1o-1mpedance analysis (Tanita ® TBF-300A). Body weight, BMI, percent fat and
fat free mass were ingasured at months 0,2,4and 6. Repeated-Measu:es Analysis of Variance
was conducted to evaluate changes in body composition over tirne. The results for ANOVA
indicated no significant diet-by-time interaction effect for body composﬁmn (weight Wilks'
Lambda = 0.95, p=0.18; BMI Wilks' Lambda = 0. 93, p = 0.09; percent fat Wilks' Lambda = 0.92,
p=0.052; fat free mass Wilks' Lambda = 0. 96 p=0.34). In conclusion, we did not observe a

significant change (decrease/mcrease) in we1ght and body composition between two groups.
Support: California Walnut Commission.
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Llplct-ldwcri.ng Fffects of Walnuts/Walout Oil {a Modcrately Hypercholesterolemic

Subjccts
Cuixiang Zhao, Decc Maddox, Valerie Fishell, Penny M. Kris-Etherton. Numrition

Department, Pennsylvania State University, §-126 Henderson Building, University Park,

PA 16802 SR
Walnuts/walnut ofl are rich sourcce of polyunsatyrawd farty acids (PUFA) and n-3 fany

go17

acid (n-3FA), primaxily o-linolenic acid. The prescnt study used Walnue/walnut oil in -~
exporimental dicts high in PUFA/n-3FA to assess their lipid-lowering cffects in humans.

‘Twelve hypercholesterolemic wen (45-65 y) were fed 3 different diets in a random ordet: an

average American dict (AAD, 35% fat, 13% SFA, 7% PUFA, n-6/p-3 == [ 0:1), a diet high in

0-6 PUFA (N-6 diet, 35% fat, 8% SFA, 12% PUFA, n-6/o-3 = 9:1) and a diec high [ n-3
PUTA (N-3 dict, 35% far, 8% SFA, 12% PUFA, n-6/n-3 = 4:1). In the N-3 and N-6 diets,
half of total fat was replaced with walnuts/walnut oil (34 g walnuts gud 5 tcaspoons walout
oil baszd on 2000 kcal/d). Other dietary componenty were kept congtant across the 3 diews.
The N-3 and N-6 diets decreased serum "I'C by 11.2% and 10.6%, LDL-C by 13.3% and
12.2%, triglycerides by 15.0% and 15.1%, and apo B by 9.1% and 8.7%, respectively,
comparcd with AAD (P<0.05 for all). HDL-C did not change significantly. In summary,
both the N-3 and N-6 dicts clicited cornparable effects on serum lipids, suggesting that
dictary PUFA, regardless of their n-3 or 0-6 seriex, excit significant lipid-lowering effects
(Funded by California Walnut Commission). .



. 03/26/03 15:03 FAX 202 862 6280 COVINGTON & BURLING =~

; i

Abstract for Reference 25

A DIET ENRICHED WITH WALNUTS IMPROVES POSTPRANDlAL ENDOTHELIAL
DYSFUNCTION  IN MEN ~ AND WOMEN WITH POLYGENIC'U

HYPERCHOLESTEROLEMlA

A Pérez-Heras, M Serra, | Nifiez, R Gilabert, R Deulofeu D Zambon E Ros.

Lipid Clinic, Hospital Clinico, University of Barcelona, Barcelona, Spain.

Objective. Regular nut intake appears to lower coronary heart disease risk by
approximately 50% in epxdemsologlcal studies, an extent that is only partly explained by
_the cholesterol-lowering effect (= 10%) observed in feeding studies. We assessed the
“effects of a diet enriched with walnuts on endothelial functlon and serum [ipids in men
and women with polygenic hypercholeslerolemla (HC)

Methodos. In a randomized crossover study, 10 men and 10 women with HC consumed
dunng "4 weeks a healthy, Mediterranean-type diet and a diet of similar energy and fat
content in which walnuts replaced = 35% of the energy from monounsaturated fat. In the
last week of each dietary period, endothelial function was evaluated in the brachial arery

by ultrasound 4 h after a test meal containing ofive oil or walnuts. Serum llpoprotems DL -

resistance to an in vitro oxidative stress, oxidized LDL, vitamin E, homocystein, folic
acid, and soluble cellular adhesnon and mflammatlon molecules were also measured,

" Results. In comparison with the Mediterranean diet, the walnut diet improved flow-

mediated dilatation in the brachial artery from 3.2% to 5.8% (P=0.043); reduced the
serum VCAM level by 27 (95% Cl, 5 to 50, ) percent, P=0.045, and produced mean
changes in total cholesterol and LDL cholesterol of -4.4% and -6.3 %, respectively. The
mean differences {95% Cl) in the changes in serum lipids between the two diets were:
total cholesterol, -11.5 (-20.7 to - 2.3) mg/dL, P=0.017, and LDL cholesterol, -12.8 |-
21.7 to -3.9) mg/dL, P=0.007. Lipid changes were similar in men and women. The
resistance of LDL to oxidation and the serum levels of oxidized LDL, vitamin E,
homocystein, Tolic acid, ICAM, and C-reactive protem were Slmllal' with the two dietary
treatments.

Conclusions. Substituting walnuts for part of the monounsalurated fat in a cholesterol-

lowering Mediterranean diet improves endothelial function in men and women with
hypercholesteralemia, The beneficial vascular effect of walnuts may help explain the
cardioprotective effect of habllual nul consumptlon beyond cholesterol-lowenng

gois



