CoMSUMPTION AND SERUM LIPIDS AND LIPOPROTEINS IN MAN
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In The composition of the diet is an important factor in serum lipids and lipoprotein

: centrations in man. Red meat comsumption was associated with the risk of atherosclerosis.
won

i'ts have an important role to play in supplying the body with proteins (essential amino
uﬁ?ds}: vitamins and minerals. There is no doubt that meat is the most valuable source of
ac iron.
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die ;Lcording to Hamm (1991) 80 g of lean meat per day or a portion of about 150 g three
es a week in patiens with disorders of fat metabolism or elevated uric acid levels are
gilnj_gtent with the recommendations for low-fat and low-cholesterol alimentation and helps to

gons palanced diet

gure a bala 4 . . . .

ens The aim of this study was to determine the time required to modify serum lipid and
1 rotein levels in healthy male volunteers under three different types of meats administered
%npa loading-dose.

Materials and Methods: _

gine male volunteers(l), from a group of 15, wlth.an average age of 29.4 (24-34) years old were
sglected. They had normal lipid concentrations in comparison to Lipid Research Clinic Program
prevalence Study. We excluded volunteers who were taking plasma lipid lowering medication or had
prganic or metabolic disease, hyperlipidemia, alcoholism or hypertension. During the study the
yolunteers body weights were kept constant adjustement of calories.

: Three volunteers per each diet consumed similar diets which only differed in the type
of meat but not in the amount (300 g/day). The meats tested were red meat from grass fed steers

(PRM) , red meat from grain fed steers (GRM) or poultry meat (PM). Lunch and dinner were
prepared by a commercial catering company. The volunteers prepared their own breakfasts as
instructed. The average composition for the daily different intakes were: 1600 cal (46, 24

and 30%); 2420 cal (52, 18, 30%) and 2975 cal (53, 17 and 30%) for carbohydrates, protein and
fat percentages respectively. Diets were balanced in composition and also nutritionally
adequate. Standard menu plans were established for all feeding periods.

Blood samples were obtained at the beginning and at the 3rd, 6th and 9th weeks of each
diet period to test modifications in the studied parameters.

Random samples from the different meals were selected and analyzed for protein, fat and
fiber content according to AOAC methods. The TBA number was also determined in the selected
meals to control the oxidative status of the different meals (Witte et al.,1970). Fatty acid
composition and cholesterol content were determined using gas liquid chromatography of methyl
esters and a colorimetric-enzymatic method applied to the saponificated lipid for cholesterol
determinations (Garcia et al., 1992)

Blood samples were drawn after 14 hour fasting in tubes with 1 mg/ml of EDTA. An aliquot
sample was used for the determination of total cholesterol and triglycerides (Standard
Boehringer methods), HDL-chol. (Assman et al. 1983) and LDL-chol (Wieland & Seidel, 1983).
Another aliquot sample was used for the isolation of LDL by sequential ultracentrifugation
(Schumaker & Puppione, 1986). LDL chemical composition and its susceptibility towards "in
vitro" oxidation were determined by incubation with CuCl2 during 60 and 120 min. at 37EC. LDL
lipid peroxides were measured by the TBA method(Wasowicz, et al. 1993).

The main parameter was the level of total serum cholesterocl and we considered
Significatives the differences >8% taking in account both biological and methodological
variations.

Results and discussion

Fat percentages, cholesterol content and fatty acid composition of the tested meats are
shown in Table 1. The values of TBA in the different meals were variable and depending of the
cooking method. Average values were 1.41t1.42, 1.43%1,23 and 2.20%2.16 mg MA/kg for PRM, PM and
GRM based meals respectively.

In Table 2 are shown the percentage of absolute differences in total serum cholesterol
detected between basal values and those observed in the 3rd, 6th and 9th were higher than
Previous stablished. Differences were also observed in other parameters (Tables 3,4 and 5).

gOPClusions
cﬂls study shows that at least 9 weeks of a loading-dose diet is required to modify serum total
Olesterol, lipoprotein concentrations and LDL-susceptibility to "in vitro" oxidation.

gefErences
G:3m§n G.Schriewerh, Schmitz G.(1983) <Clin Chem. 29:2026,
Sch1a' P. T., Pensel, A. N. & Margaria C. A. (1994) Procceding 40th International Congress Meat
aie“CE and Technology. S-IVA.30.
of?n: M. (1991) Fortschr. Med.109:337.
chiclal Methods of Analysis (1990) 15th Edition
SSSQSker, V, Puppione, D. (1986) Methods in Enzimology, Vol 18. Academic Press London pp
Wisowicz, W, Neve, J, Peretz, A. (1993) Clin Chem. 39:2522.
®land H., seidel D. (1983) J. Lipid Res, 24:904.




Table 1 Table 2

Total fat, cholesterol content and fatty acid Percentage of differences (D%) between basal and
composition of tested meats 3rd, 6th and 9th week total serum cholestero! levels
PRM GRM PM Volunteer N° | 3 weeks Gweeks | 9Oweeks
Fat% 2 39 25 1 25,4 211 23,9
Chol {(mg/100g) 49 56 60 2 3,8 0 6,1

140 3 25 1 3 0.9 12,9 6,2

16:0 30,2 28,7 18,2 4 6 4.4 49

16:1 23 23 6,8 5 22'3 7.1 10'4

18:0 18,7 16,2 7.9 6 70 88 6.7

18:1 34,1 375 309 7 1,4 7‘7 11.7

18:2 17 10 258
8 75 15 225

18:3 13 07 2,1
9 20,4 8.3 102

20:3 07 0,6 04

20:4 07 09 34 X 106 9,5 11,6

STD 8,9 58 6,5
Chellchabsisiel D% was calculaled using absolute values of the diference
Table 3
F;eécean;agedogt ?il'ferencas {D".:?}be!mrefe_lr_\GbaLssLagd Table 4
rd, 6th an week serum levels of , -C, .
HDL-C and TC/LDL-C Percantage of differences (D%) between basal and

9th week chemical compositon of serum LDL and

TBARS values of oxidized LDL
Volunteer N° TG LoL-C HOLC | TenoLc
Volurdser N* Chol TG PL P TBARS
1 34 34,4 17 638
1 75 318 158 207 1718
2] 2 125 22 1,1
2 08 21 235 M1 168,1
g 122 64 13.5 93 3 08 19 454 323 a8
4 165 6.5 17 6.5 4 144 12 18 184 | 3258
5 134,1 43 34,8 70 H 18,1 61,2 488 322 1287
[ 7 1,3 19 44 8 30,8 88 513 15 a1
7 51,3 63 25 15 7 38 a4 775 313 n7
8 26,9 28,6 259 128 8 149 14 48 344 100
9 68,1 9,6 26,3 222 ] 382 224 356 573 1.2
® 435 12 165 178 X 148 17 340 204 89.4
s 369 104 17 192 §TD = 13,8 178 218 142 1022
D% was calculated using absolute values of the diference D% was calculated using absolule values of the diference
TG: triglyceride. LOL-C: Low Density Chol: cholesterol TG trngP{_cende‘ PL: Phosfolipids, P:
Lipoprotein-Cholestorol, HDL-C: High Density pratein, TBARS: TBA reactive substances
Lipoptotein-Cholesterol, TC: Total Cholestaral.

Witte, V. C., Krause, G. F., Bailey, M. E. (1970) J. Food Sci. 32:582.

* ECAL GROUP

Sociedad Argentina de Cardiologia: Drs. Amuchasteqgui L. M., César J. E., Drajer S. , Gonzdlez
M., Krauss J., Pérez Balifio N., Riccitelli M., Rozlosnik J. A., Sermursklis, B. and Dietist
Leal, M.

Laboéatorio Lipidos y Lipoproteinas. Facultad de Farmacia y Bioquimica. Universidad de Bs As:
Dra Sanguinetti S. , Schreier, L. PhD and Wikinski, R. PhD

Instituto Tecnologia Alimentos, CICV, INTA: Drs Casal, J. J., Garcia, P. T.; Pensel, N. A. and
Margaria, C. A.

(1) Informed consent was obtained from each volunteer
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