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RELATION BETWEEN DIETARY INTAKE AND BREAST

CANCER
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ABSTRACT

Nutrition and lifestyle may be largely responsible for the development of
common cancer. This research aimed to study the refation-ship between food intake,
consumption of specific amino acids and increased risk of cancer. One hundred (100)
patients with breast cancer were chosen randomly al the National Cancer Institute-
Cairo University- Egypt. Data were collected through an interview with breast cancer
patients including socio-economics status, 24 hr dietary recall and anthropometric
measurements were conducted. Results revealed deficiencies in calcium, vit A, vit.C
and vit.D for women with breast cancer. Results aiso revealed that the high quality of
protein consumed by women with breast cancer was confirmed by caiculation of
EAAl, B.V. and PER which were higher for age group 25-5Q years. Results also
showed that percent of linoleic Cisz and linolenic Ciaa fatty acids of total
polyunsaturated fatty acids were 63.39% and 18.69% in the age group 25-50 years
respectivefy. There were some different highly significant correlations between total
protein, animat protein and plant protein with amino acids, also there were different
highly significant correlation's between calories, total fat, animal fat, plant fat,
cholesterol and fiber with fatty acids. Our data suggest that low breast cancer is
associated with low intake of total fats {mainly constituted of monounsaturated lipids)
and low intake of high fat snacks, sweet items and high intake of cereals, fruits and
vegelables specially containing carotenoids and lycopene.

INTRODUCTION

Breast cancer is the most common cause of cancer death among
women worldwide. Incidence rates are more high in developed countries,
whereas rates in less developed countries and in Japan are low, but
increasing, in the USA, eash year more than 180.000 women diagnosed with
breast cancer. If current breast cancer rates remain constant a women born
today has a one in ten chance of developing breast cancer (Genevieve et al.,
2001). Rates of breast cancer have increased more than fivefoid around the
world (Armstrong and Doll, 1975).

Nutrition and lifestyle may be largely responsibie for the development
of common cancers in western countries, as indicated by the large
differences in breast cancer rates between countries, the striking changes in
these rates among migration populations, and the rapid changes over time
within countries (Gerber and Mylonas, 2003} Obesity, overweight and
lifestyle- all common conditions in breast cancer patients- are likely to be
associated with poor survival and poor quality of life in women with breast
cancer. Diet related factors are thought to account for cancer in developed
countries {Blackburn et al, 20G3). Early life exposures, including diet, have
been implicated in the etiology of breast cancer (Frazier ef al., 2003).

This study was aimed to evaluate the relationship between food
intake, specific amino acids and fatty acids, and increase risk of cancer.
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MATERIALS AND METHODS

A: Materials

Sample size: A random sample of one hundred patients with breast
cancer, age ranged between 18-66 years, were chosen from breast cancer
patients at National Cancer Institute- Cairo University.

8. Methods
Data coflection:

Information about daily dierary intake either in hospital or at home
were collected during the study period through interviews using the 24- hour
recall sheet. A questionnaire was used for collecting data about diet history of
patients. Evaluation of food intake included assessments the meals served in
both the hospital and at home.

Determination of daily nutrient intake:

Daily nutrient intake was obtained for three different days and
nutrtional values of consumend food were calculated using the Computer
Program for Ready to Eat Egyptian Foods, Faculty of Home Economics,
Minufiya University (Diet Analysis Program, 1995). Total fat (g), saturated
fatty acids SFA (g), monounsaturated MFA (g) and polyunsaturated PFA (g)
were calculated. The adequacy of diets with regard to Recommended Dietary
Allowances (RDA, 1989) was calculated. Amino acids scores (A.A.5.%) were
calculated as follow: A.A.8% = g/16 g N of test protein + g/ 16g N of the FAO
pattern. The pattern used was the FAO/WHO/UNU (1985) reference protein
(RDA, 1988). The values of the EAA as g/100g sample were used to
calculate the essential amino acids index (EAAI) and biological value (BY) of
protein which were calcuiated in relation to egg protein. According to Oser
(1859), while Protein efficiency ratios (PER) were calculated according to
Alsmeyer et al, {1974) using 3 equations.

PER, = -0.684 + 0.456 Leucine — 0.047 Proline.

PER; = -0.468 + 0.454 Leucine -~ 0.105 Tyrosine.
PER;, = -1.816 + 0.435 Methionine + 0.78 Leucine + 0.211.
Histidine — 0.944 Tyrosine.

Anthropometric measurements:

Anthropometric measurements according to Jefiiffe (1966) included
weight and height. Body mass index (BM!) was calculated {weight (Kg)/
height’ (m)} and used to determine the nutritional status of women according
10 Garrow, (1988) who reported that BMI value 20-24.9 indicates desirable
weight, 25-30 overweight and > 30 obesity (all as Kg/m?). Statistical analysis
nas been achieved using IBM-P-C computer by SPSS, program (SPSS,
1995).

RESULTS AND DISCUSSION

In the present study, the age range was from 18 to 66 years, and the
high percentage was for < 25 years group, but the low percentage was for >
50 years group. Potischman et al., (2002) reported that risk of breast cancer
for young women was unrelated to intakes of a variety of food groups,
including red meats, dairy, high fat snacks and desserts or foods high in
animal fat, Increased risk was observed for high intake of a food group
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composed of sweet items, with high percent of calories from sweets and
frequency of sweets intake. The results agreed also with Easton ef af,
(1993}, Ford and Ishop, {1994) and Ismial Mervat A. et al, (2002).but
disagreed with that reported by Ottman et al., (1989).

1- Anthropometric measurements:

Table (1) shows the comparisom between mean & SD of
anthropometric measurements of women with breast cancer according to age
groups. Means for body weight, height and BMI were lower in women at age
< 25 years than at 25-50 and > 50 years, which was nearly equal for the last
two groups.

Table(1):Comparison between Mean & SD of Anthropometric
Measurements of Studied Samples According to Age Groups.

E Age groups| < 25 (N=57) 25-50 (N= 28) 250 (N=15) |
arameters | Mean:SD Mean 2 SD Meant 5D |
eight (Kg) 61.33£11.11 (7383 $13.49 | 74.0711437
eight (cm 158.05 £ 24.13 16168 +£19.23 161.07 £ 6.45

Ml (Kg/m) 24.74 £ 4 87 28.31+5.18 2859+3.73

BMI: body mass index

Data of Table (2) show the percentage distribution of studied sample
according to body mass index (kglmz): 56% of the studied sample at age <25
years were in the range BMI 20-24.9 (desirable weight}, while 40% of the
cases at age > 50 years in the range BMI 25-30 (overweight), and 47.2% of
the cases age 25-50 years in the range BMI >30 (obese). From the same
table it was noticed that the relatively high percent of women with breast
cancer at age 25-50 (47.2%) and > 50 years (33.3%} old were cbese. These
results agree with the findings of Lahmann et al,, (2003) who stated that high
BMI is a well - known risk factor for breast cancer.

Table (2):; Percentage Distribution of Studied Sample According to Sody

Mass Index.
BMI_20-24.9 {Desirable weight) | 25-30 (Overweight} [>30 (Obese)| Total |
Age No. % No. % | No. % |No. %
[2 25 years 32 56% 14 4.3% 11 19.5% |57 57%
25-50 years 5 17% o 35.7%[13__ 47.2%|28 _ 28%)
P 50 vears 4 27% I3 40%| 5  33.3% [15 _  15%]

2- Dietary intake:

Date of Tables (3 and 4) show the mean daily nutrients intake for
breast cancer women for age groups < 25, 25-50 and > 50 years, compared
to (DR} daily requirements. Mean macronutrients intake for women in age <
25 were higher than 100% of (DR). On the other hand macro- nutrients intake
of women with breast cancer in age groups 25-50 and > 50 years were higher
than (DR) in tota! protein and total fat, while calories and carbohydrates
intakes were less than (DR) which were (1894.4 + 573 and 1698.37 + 362
Kcal) (98% and 89%) of (DR) respeclively. These results agreed with the
findings of Ismial Mervat A. et al, (2002). Minerais intake of women with
breast cancer aged <25 years were higher than 100% of RDA except for
calcium which consumed at very low level than 100% of RDA, while minerals
intake of breast cancer women aged 25-50 and > 50 years were less than
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100% of RDA except for phosphorus, sodium and magnesicon during aged
25-50, but sodium and magnesium for women aged 25-50 years, sodium and
magnesium for women aged > 50 years. Mean Vit. A, C and D were
considerably less than 100% of RDA for women aged <25, 25-50 and >50
years; mean % of RDA Vit. A were (46.6% , 43.65% and 38.95%)
respectively. While Vit.B,, intake were higher than 100% of RDA for women
aged 25-50 years but less than 100% of RDA for women aged < 25 and > 50
years.
Table (3): Mean and SD of Macro- Nutrients Intake and Its Percentage of
Daily Requirements for Studied Samples According to

different Age Groups.
Age (Years) < 25 (N=57) 25-50 {N= 28) > 50 (N=15} Total (N=100)
scro-Nutrients | MeantSD ;’_Bg Mean £ SD ;’E%’ Mean £ SD }BEI Mean +SD ('IISORfL
alories (Kcal.) 2246 + 261 |122%| 1894.4£573 | 98% | 1698,372362 | 89% | 1945.2:398.7 | 103%
[Total Protein (g) 82.50+31.72 {186%|73.34£17.14{159% | 67.71£13.71 |147%| 74.5220.8 | 164%
Fotein ~A. (g) 30.61% 26.76 39.19213.06 34.52215.94 34.8+18.2
Protein ~P. (g) 51.89+83.25 34.15212.60 33.191218.09 36.7£37.2
Total Fat (g} 58.48+28.48 {115%| 60.58428.7 |113%| 53.274£16.09 [101% | 5742244 {110%
Ea!-A. (9) 26¢ 18 36.58115 35.60£18,73 327172

at-P (9) 32.304£26.05 24127.8 17.67£12.95 24,7422 1
Carbohydrate (g) | 347.6995.87 |115% | 264285 91 | 83% | 236.85:84.68 | 76% | 282.8:89.1 | 91%
Westerol_(mg) 338.101313 282.07£204 237 61240
A: Animal B: Plant {DR): Daily Requirements.

Table(4):Mean + SD of Micro- Nutrients intake and Its Percentage of

(RDA) for Studied Samples According to Different Age Groups.
F Age {Years < 25 (N=57) 25-50 (N= 28) > 50 (N=15)
Mi

cro-Nutrients |Mean £ SD| % of RDA [Mean £ SD| % of RDA | Mean + SD f % of RDA

1-  Minerals

iCalcium (mg) 524.10£218 | 44.32122% |531.82:262 | 47.52:22% [547.73+172.14 145 62214 37%

Phosphorus (mg) [1415.672473] 121.03:41% [1200.82+432| 103.15£31 % | 1124.52:281 | 67.05:22%

Sodiurm (mg) 2543.25£893] 507:179% (2503 054999| 501 61219% | 2187 27:583 [437.59:116%

Potassium (mg) 2336.621+64 | 334 65% 1936.65¢88 | 96.87:44% | 1728.312795 | 90.88142%

Total fron {(mg) 18.9126.42 | 132.82£53% { 14.0745.53 [93.07£34.92% | 12.97:528 l86.45:35 19%

Anima: Iron (mg) 4.52¢4.33 4 6912 45 4.15£2.13

Plant Iron {(mg) 16.86119.65 9.2814.84 8.8525.87

anc (mg) 14.91£3,99 | 119.30:32% | 11.6913.62 [97.35430.09% ( 10453247 (87 12220 52%7
agnesium {mg) 523135153 177.67+47% | 363.22£147 | 129.724£52% | 319 802153 (114.31£54 87

%

- Vitamins
Vitamin ~ A (ug) 401,88+ 422| 46.6:43% {349.20£221| 43.65:27% | 311641157 (38.95:219 73%
Vitamin - C (mg) 33.40£41 55.331£89% 2365427 39.40145% 30 08247 50.15279%
Vitamin — O {ug) 3.43:9.58 | 25.20%43% | 1.25:1.88 [12.96318.67%| 0.79:+0.88 | 7.9018 76%
Vitamin — E (mg) 18.61122.0 | 191.75£158% | 15.18+14 | 189.553¢185% | 10.44:6.48 | 130.47180%
Vitamin - B, (mg) 1.43£0.39 | 116.49234% | 1.14x0.39 | 101.02¢39% 1441184 87 65£26.59%)
\Vitamin - B; (mg) 4.5138.03 | 249.28+89% | 11.90£50 | 184.45£65% 26.24193 | 163.21160%
[Niacin {mg) 15.9848.16 | 100,51245% | 35.17£107 | 98.70:47% 45332119 | 94.07235%
Vitamin = B¢ (mg) 1.74£0,59 | 104.56£36% | 1692171 | 8559+80% 1.30£0.78 76 98252%
vitamin -~ Byz (ug) | 3.7024.37 15.70£6% 2.32:1.24 | 114.11184% 1.9410.97 93.13252%
olate (u 401.40£181 | 238.5:216% | 217.25¢115| 123 82:60% | 228.28+181 | 123.21260% |

RDA: Recommended Dietary Allowances (1989).

Finally in the present study the mean intake of many macro and
micro nutrients were nearly higher than 100% (of DR and RDA) with
diffecienies in calcium, VitA, Vit.C and Vit.D. These results agreed with the
finding of Jakovijevic et al., (2002) and Malin et al., (2003).
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3- Protein quality and essential amino acids intakes:

Data of Tahle (5) show the essential amino acids (EAA) and quality
of consumed protein for wormen with breast cancer of different age groups. It
is evident that most amino acids scores (A.A.S.) were higher for women aged
>50 years than both the women aged <25 or >50 years old. The high quality
of protein consumed by women aged >50 years old was confirmed by
calculation of EAAIl and BV, while PERs calculated 3 equations (PER, 1,2,3)
were higher for wormnen aged 25-50 years.

Finally both the biclegical and nutritional values for protein consumed
by all groups was of high quality (BV mcre that 70%) taking into consideration
the fact that no deficiency in any of the EAA was recorded.

4- Dietary fat:

Table (6) shows the mean daily intake of fatty acids fractions and
their percentages of the total fat daily intakes according to different age
fractions groups. For age group < 25 year mean x SD of total saturated fatty
acids were 25.43% 2.54 with percent 43.5% from total fat, while the mean
SD of total sturated fatty acid were 31.43+ (with percent 52%) and 29.252
264 (with percent 55%) for women aged 25-50 and > 50 years respectively,
it is noticed that the total saturated fatty acids intake were higher in group 25-
50 and > 50 years than group aged < 25 years. For total monousaturated
fatty acids, the mean + SD was 14.01+3.66, 15.75+3.47 and 14.18+2.9 in age
groups <25, <25-50and > 50 years respectively; the mean t SD value of
polyunsaturrated fatty acids were 18.13+ 5.58, 12.95+3.6 and 9.55+2.30 g in
age groups <25, 25-50 and > 50 years respectively, while the mean value of
total unsaturated fatty acid were 32.14+4.62, 28.70£3.53 and 23.731 2.69
with percent 54.96%, 47.7% and 44.55% of total fat respectively. It is noticed
the proximate values for percent total saturated and unsaturated fatty acid
intake fractions, being at equal shares nearly {50%). Mean while the perecnt
of omega-6- FA (% of RNI) was 122% in age group < 25 years which was
higher than in age groups 25-50 and > 50 years, but percent in age group
>50 was considerably less than 100% of RNI (63.6%). Also the percent of
omega-3- FA % of RNIin age group <25 was higher than that in age groups
25-50 and > 50 years. P/s (and T. unsat. FA/ T. sat. FA) in age groups < 25
years was higher than that recorded in age groups 25-50 and >50 years.
Dwyer, {1997} reported that there is insufficient evidence to conclude that
specific fatty acids are associated with cancer development in humans.
However, Simopoulos, (2002), reported that the lower omega-6 / omega-3
ratio in women with breast cancer was asseciated with decreased risk.

Table {7) shows the value of mean daily consumption of saturated,
monoenocic, polyenoic and total unsaturated fatty acids, as presented for the
different age groups for age group 25-50 years myristic Ci4 o, palmitic Cigg
and stearic Cig¢ fatly acids had the highest intake among other saturated
fatty acids (2.2911.49, 14.76+ 8.48 and 8.25+ 4.24%) which was higher than
for age groups <25 and >50, while capric Cqg, arachidic C,g, and lignoceric
Caso fatty acids had the lowest intakes anong other saturated fatty acids.
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in the present study oleic C.g faity acid had the highest intake among cther
monounsaturated fatty acids with meanz SD (7.81% 70, 12.05¢ 8.23 and
10.58+7.25) in-age groups < 25, 25-50 and > 50 years respectively,
nevertheless the meant SD of daily consumption of polyunsaturated fatty
acid and their percentage according to age group for all studied sample.
(lincleic Cys2 fatty acid, and linolenic Cya4 fatty acid} had the highest intake
among other polyunsaturated fatty acid., while arachidonic Cu.4 fatty acid had
the lowest intake among other polyunsaturated fatty acids. These results
agreed with Jakovijevic et al., (2002) who staded that high consumption of a
specific fatty acid (i.e., linoleic acid) was associated with more than threefold
greater cancer risk. Tavani et al, (2003} recorded the role of n-3
polyunsaturated fatty acid (PUFA) intake in the etiology of cancer and the
highest quintile of n-3 PUFA compared to the iowest one were 0.8 for breast
cancer. Also Voorrips et al., (2002) found that conjugated iinoleic acid (CLA)
intake showed positive relation with breast cancer incidence. And significant
inverse associations with monounsaturated and cis unsaturated fatty acids,
whereas total fat and energy intake of CLA- containing foed groups were nat
related lo breast cancer incidence. De-Stefani et al, (1998), however,
reported that polyunsaturated fat and linoleic acid was associated with
significantly reduced risk of cancer. In the present study subjects with breast
concer at the age <25 years (N=57) and >50 years (N=15), being 72% of total
sample had low n-8/n-3 ratio {2.8), compared with women at 25-50 years of
age (only 28% of total sample) hed high ratio (4.35). Simonsen ef al., (1998)
who reported a strong inverse asscciation between oleic FA and breast
cancer in the Spanish center. The majority of sample (<25 years old) showed
lower Cg.1 intake.

5- Correlation between anthropometric measurements and some of

nutrients intake for breast concer of patients:

From resuits of Table (8) different correlation were found between all
variables (nearly for all age groups). It could be noticed that their was very
highly significant correlation between weight with both niacin and folate, anu
height with Vit.By,, and BMI with Vit.B, in age group < 25 year.

Concerning anthropometric measurements the BMI correlated
significantly negative with, zinc and Vit.B,; i age group [25-50) years. Also
height significantly negative with Vit.Ein age group > 80 years. It is ncticed
that from this table the all anthropometric measurements were correlated
negatively with nutrients intakes in age group > 50 years.

In addition, the results of Table (9} indicated a relation between
amino acids and calories, total protein, animal protein and plant protein
intakes by patients. There were a very highly significant correfation in the age
group <25 year between total protein with all amino acids except threcnine,
tryptohan, arginie, proline and serine. Also animal protein showed very high
significant correlation with all amino acids except threonine, tryptophan,
arginine and proline, but correlated negatively with serine, while there was
very high significant correlation between pfant protein with lysine, methionine
and cystine, but there was highly significant correlation between calories with
valine,
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As for the age group (25-50years) there were very highly significant
correlation between calories, total protein, animal protein and plant protein
with nearly all amino acids except the negative relation between calories and
tota! protein with methionine. AS for the age group >50 years there were
significant correlation between calories with tryptopan and glutamic acid,
while their were very highly significant correlation between total protein and
most amino acids, also animal protein very highly significantly correlated with
lysine, methionine and histidine and significantly correlated with alanine. But
there were negative relations between plant protein and nearly all amino
acids.

Data of Table {10) demonstrates the relationship between saturated
and unsaturated fatty acids, some nutrients intake and BMI. Results
ilustrated for age group <25 years revealed a highly significant correfation
between calories with oleic acid, alse animal fat with nearly all fatty acids
except it correlated negatively with eicosennoic, euric and linolenic. While
there were higly signicant correlation between total fat and all fatty acids, also
between pilant fat and cholesterol, and nearly all fatly acids except the
negative carrelation between plant fat with capric, lauric, stearic and
lignoceric acids, and negative correlation between cholestero! with
eicosennoic and erucic acids. As for there were highly significant correlation
between fiber with capric acid. But there were negative correlation between
BM! with most fatty acids. Regarding the age group 25-50 years there were
highly significant correlation among calories with palmitic acid, paimitoleic
and oleic acid, but correlated negatively with fauric acid. Also there were
highly significant correlation among animal fat with oleic, linoleic, linoleic and
linoleic acids. While, plant fat and total fat correlated with all fatty acids
except negative correlation with capric acid. As for the age group 25-50 years
there were negative significant correlation between fiber and lauric acid, but
there were negative correlations between cholesterol and MBI with some fatty
acids. Concerning the age group > 50 there were highly significant correlation
among calories with linoleic acids and linolenic and significant correfation with
erucic acid. Also there are many other cosrelation among animal fat, plant
fats, total fat, cholesteral, fiber and BMI on one side and many FA intake from
the other side.

Recommendations

Focused attention should be taken into consideration as regards
controlling weight by regular physical activity and avoidance of excessive
energy intake from all sources; increasing plant foed intake consuming a
variety of whole grains, vegetables, and fruits; and decreasing red meat
intake and total fat intake. Increasing fat intake from vegetable sources and
consumption olive oil or other sources of monounsaturated fatty acid pattern.
Decreasing the low intake of high fat snacks, sweet food items and increasing
the intake of cereals, fruits and vegetables specially that rich in carotenoids
and lycopene.
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