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Unit 1 Nutrition

Part A Nutrients

1. Definition

What are nutrients? A nutrient may be defined as a substance that is necessary for the

functioning of the living organism. Sometimes it is referred to as a material that nourishes the

body.
2. Functions

The scientist subsequently found that a nutrient can function in the body in three ways:

(1)1t may provide the body with fuel, which, when oxidized , releases energy for its activities.

(2)1It may provide materials for the building and upkeep of body tissues, both the skeletal
structure and the soft tissues of the body.

(3) It may provide the materials that are necessary to regulate body processes or that the
body can use to synthesize its own regulatory substances.

A single nutrient may take part in any one of these functions,or two,or even all three. Or a
single food may provide nutrients that will participate in one or more of these functions, depending
on its composition.

There are five major groups or classifications of nutrients; carbohydrate , protein, fat, vitamin ,
and mineral.

The first nutritive function—providing fuel for energy—is performed by carbohydrates and
fats,and also by proteins. This energy function is usually expressed in calories,a term signifying
the potential chemical energy that may be released as heat when food is oxidized. This is what is
meant by the calorie value of a specific food. The term is also used to express the amount of energy
man needs to “do work” or to perform certain tasks. Carbohydrate and protein each supply
approximately four calories per gram,whereas fat provides nine calories per gram.

Performing the second function of nutrients are protein and minerals. They supply the
materials for the building and upkeep of body tissue, including the skeletal structure and the soft
tissues. However, small amounts of fat are also needed for each body cell. It is possible, too,
through the metabolic processes, that segments of molecules of fat and carbohydrate may become

incorporated into the cell structure.
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Finally,the nutrient that is most active in regulating body processes is the vitamin group.
However, minerals as well as protein derivatives, such as enzymes and hormones, are also
necessary. Carbohydrate and fat, too, may become involved in the same way that they may
participate in structural formation.

Obviously, it is impossible rigidly to ascribe certain functions to each type of nutrient. But

major classifications can suggest the primary activity of each group.

New Words and Expressions

nourish /'nArif/ . #EFF A [ fERH:

upkeep /'apkiip/ n. 4EFE; 4E1E B R R

skeletal /'skelotl/ adj. B #%H AR B B0 825 1Y s B ANSEH
synthesize /'sm@assaiz/ v. S 45E

signify /'signifar/ v, B4E; Hiw

metabolic /,meta'bolik/ adj. ZEALAY ; B0 FRAR ST

segment /'segmont/ n. BBt ; BB LS TR H R

derivatives . /di'rivativz/  n. YR

ascribe /o'skrartb/ w. IHEF; 1544 T
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Part B Nutrition and Food

The food we eat is thesole source of nutrients. Most foods are usually classified as belonging
to one of the groups of nutrients. Thus butter is considered as a“fat food” and meat a “ protein
food”. Seldom , however, does a food contain only one nutrient. For example , the primary sources of
carbohydrate are sugar, bread, cereals, bread products, and root vegetables. But cereals contain
some protein and important vitamins, and the vegetables contain certain minerals as well as
carbohydrates. Again,butter may be a prime source of fat,but it also contains vitamin A.

An example of a food with many nutrients is milk. Milk has protein, fat,and carbohydrate. It
is an excellent source of calcium and also a good source of vitamin A and riboflavin, plus some
thiamin and niacin.

Learning about the nutrients in foods can become an interesting game. The basic five food
groups and similar groupings have foods containing common nutrients that are helpful in planning
the nutrient content of the diet. However, there are variations within the same group. All
vegetables , for instance, are not identical. Potatoes have only a trace of vitamin A but a cup of
broceoli will yield 3 880 international units. If a diet plan needs additional iron and thiamin , which
foods would you recommend?

The exact number of nutrients is debatable. The estimate is more than 50 nutrients. There
may be nutrients that have not been discovered during research projects.

Oxygen , water, and fiber are sometimes called nutrients. Oxygen and water are essential for
life and fiber promotes health.

The consumption of nutrients varies according to availability, cost, preferences, and other
factors in the selection of foods,the carriers of nutrients. A review of the availability of nutrients in
the nation’s food supply has implications for the adequacy of the American diet,on the whole. The
caloric and nutrient content of the 1979 food supply was the same or surpassed that of the previous
year and 10 years ago with the exception of B, and vitamin A.

Increased use of pork,shortening,salad and cooking oils, pouliry, and peanuts contributed to
a somewhat higher level of fat. The phosphorus and magnesium levels were raised slightly. Caleium
remained the same.

An increase in B¢ was attributed largely to a greater consumption of poultry, potatoes, and
vegetables. Larger amounts of fortified beverages and increased use of frozen orange juice
concentrate and chilled products were responsible for the higher levels of ascorbic acid.

Table 1 —1 contains availability of nutrients for 1969 and 1979. Remember that these figures
are for the national diet—that is, the nutrients that are available per capita per day—not

individual diets.

T
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Table 1 -1 Nutrients available for consumption, per capita per day”

Nutrient( Unit) 1969 1979" 1979 as a percentage of 1969
Food energy/cal® 3310 3 500 106
Protein/g 100 104 104
Fat/g 156 168 108
Carbohydrate/g 381 400 105
Calcium/g 0.95 0.95 100
Phosphorus/g 1.54 1::57 102
Iron/mg 17.6 18.5 105
Magnesium/ mg 343 352 102
Vitamin A value/IU 8 100 8 000 99
Thiamin/mg 1:92 2.17 113
Riboflavin/mg 2.31 2.44 105
Niacin/mg 23.6 26.7 113
Vitamin B;/mg 1.95 2.05 105
Vitamin B,,/meg 9.7 9.3 97
Ascorbic Acid/mg 108 120 111

NOTES: “Quantities of nutrients computed by Science and Education Administration, Consumer and Food
Economics Institute ,on the basis of estimates of per capita food consumption( retail weight) ,including estimates of
produce of home gardens, prepared by the Economics, Statistics, and Cooperatives Service. No deduction made in
nutrient estimates for loss or waste of food in the home ,use for pet food, or for destruction or loss of nutrients during
the preparation of food. Civilian consumption. Data include iron, thiamin, riboflavin, and niacin added to flour and
cereal products;other nutrients added primarily as follows: Vitamin A value to margarine ,milk of all types, flavored
milk extenders;vitamin B, to cereals, meal replacements, infant formulas; vitamin B,,to cereals; ascorbic acid to
fruit juices and drinks,flavored beverages and dessert powders,flavored milk extenders,and cereals. Nutrient data
reflect for the first time poultry values from “Composition of foods-poultry products. . . raw, processed, prepared” ,
AH-8-5(1979).

" Preliminary.

SOURCE; MARSTON R M,PETERKIN B B. Nutrient content of the national food supply[ J]. National Food

Review, 1980.21.

There are other influences on nutrient availability. As each one is discussed, consider if that
particular influence changed your own diet and what action,if any,needs to be considered now.

Seasons appear to have an influence on the adequacy of nutrients in the diet,according to the
1965 Household Food Consumption Survey of the U. S. Department of Agriculture. Amounts of
Vitamin A and ascorbic acid were lower in spring diets,and calcium shortages were more frequent
in summer. Vegetables contribute more vitamin A than any food group in each of the seasons, but

green and deep-yellow vegetables made the greatest contribution in the fall.

@ 1 cal =4.184 J(HEHG{)
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Nutrient density is another way to examine the nutrients in any given food. The term is related /]\
to the concentration of important nutrients, such as vitamins, minerals, proteins, and others, in
relationship to caloric value. Vegetables and fruits, for example, are noted for their wealth of /]\
valuable vitamins and minerals and yet do not contribute excessive calories. Milk and meat are
other food that have important nutrients in comparison to calories. Low nutrient density refers to
foods that are high in caloric value but carry insignificant amounts of other nutrients. To maintain
health, careful selection and consumption of foods that have considerable nutrient density is
essential. Carelessness about this responsibility may result in malnutrition.

Sorenson and Hansen have devised an Index of Food Quality (IFQ ) now called Index of
Nutritional Quality ( INQ ) which is a quantitative method of defining or describing nutrient
denizen. The Index is determined by calculating the percentage of the total nutrient allowance—for
example, that contributed by the calcium content of a cup of low-fat milk—in relation to the total
caloric requirement. The requirements are based on an individual’s specific requirements as
indicated by age level of the Recommended Daily Dietary Allowances or by the use of U.S. RDA’s
during the use of nutritional labeling in the buying and planning of the daily diet.

Another influence on nutrient availability is inflation and high food costs. The emphasis on
conservation of energy has changed certain food preparation practices which could affect nutrient
availability. These situations require careful plan to insure adequate nutrition. A similar caution is
related to the importance of orchestrating the nutrient density of foods eaten at home with foods
eaten away from home each day.

Additional nutrients may be available through the fortification and enrichment of certain
foods, such as enriched breads. Comparing the difference in nutrients between enriched white
bread and 100 percent whole wheat bread may be helpful in deciding which is the better
nutritional buy. Comparisons are important when choices are made between new foods ( called
analogs ) that imitate common foods—for instance, turkey ham or soy bean bacon—as to nutrient

content. In which ways are they similar and in which ways do they differ?

New Words and Expressions

sole /saul/ adj. ME—fY ; BRI (A /Y

cereals /'storil/ n. [{EY ] B L EN
riboflavin  /raibau'flervin/  n. [ 44k | #8344 % B,
thiamin /'Qatomin/ n. Bl ; 44 & B,

niacin /'naresin/  n. [ 424k | HHER ; JE SEfR
identical /ar'dentikal/ adj. [A]—/Y ; 5E2AH R A9
broccoli /'brokalt/ n. EAFE; P4 224K
shortening  /'[ortnin/  n. 45 % ; LRI ; 46 05 17]
poultry /'paultri/ n. B ; XEN

phosphorus  /'fosforas/ n.

magnesium /mag'nizziom/ n. gk

beverage /'bevaridz/ n. TBk; K ; PRI
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/I\ chilled /tfild/ adj. 2O T B ; ¥ 1 FREE T BEKGR Y
ascorbic /as'korbik/ adj. 44 C B IR MAEHY
/I\ capita /'keipata/ n.kE(ILFEHED)

adequacy /'edikwosy/ n. JEHE;iE XY ; ZEM

caloric /ka'lorik/ adj. B ; £

malnutrition /malnjur'trif(a)n/ n. EFEWE, EHEFR
quantitative /'kwpntitotiv/ adj. E B EH, BEH
denizen /'denizn/ n. JEE;NRIEIMEER

inflation /m'flerf(a)n/ n. fZfik ;BRI ; &K ; B AL
conservation / konsa'veif(a)n/ n. fRFF, FREF R
orchestrating .0 SR ; 45+~ BUE 5% R il Dh AL S5 B —
analog /'znolog/ n. KW ; FIEY)

ham /ham/ n. KR ;M RTFCLK B b3 5 BRI 51

bacon /'beikn/ n. JiA ;MR ;B A
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Unit 1 Nutrition &

Part C Nutrition, Infection,and Immune Response

Infectious diseases and malnutrition are two of the most common health problems in children
of developing countries. The situation is more severe if these two conditions occur concurrently.
The interaction of infection and malnutrition may be considered to be cyclic in so far as one
condition is capable of accentuating the other.

Not only may malnutrition increase host susceptibility to infection,but infection on the other
hand may also precipitate malnutrition, particularly in borderline cases. Altered eating habits, loss
of appetite: malabsorption and negative nitrogen balance are often secondary to chronic infections
so common in developing countries. For example, diarrhea and measles can frequently aggravate
subclinically malnourished infant also frank kwashiorkor.

The interaction between malnutrition and infection may be either synergistic or antagonistic.
The outcome of this interaction is either immune response or host response. Most interactions in
human and in experimental animals are synergistic. The antagonism occurs not only the nutritional
deficiency state in severe but also the microbial. Agent has obligatory dependence on the
metabolism of the host cell. This phenomenon is restricted primarily to infections caused by virus,
rickettsia, and protozoa : Although the antagonistic effect is well documented in animal studies, it
has not been as clearly demonstrated in man. Malaria is perhaps the only example of antagonism.
Thus for documented in the human host. This is probably because in human population nutritional
deficiencies are seldom so specific as to be more damaging to the agent than to the host and these
deficiencies are usually not as severe as those produced in the laboratory animals.

The outcome of immune response or host response between malnutrition and infection
depends on several factors including the type of infection and the age of the patient. The most
serious groups are infants and preschool children. Infections that commonly cause death in these
malnourished infants and children are herpessimplex , small-pox , measles , miliary tuberculosis and
Salmonellosis. Infectious caused by Staphylococci, Pneumocystic carinii, Plasmodium falciparum ,
and Hookworm are not uncommon.

The addition , malnourished children often respond to infection differently from well-nourished
children and some of these difference are .

(1) When infection spreads in malnourished children, it often does so with the development
of gangrene rather than suppuration.

(2) There is a higher tendency for malnourished individuals to develop a gram-negative
septicemia.

(3) An organism which may cause a mild or subclinical infection in a well nourished
individual may cause a severe infection or even a fatal one in a malnourished individual.

(4) There is usually little or no fever associated with infection in malnourished individuals.

The exact mechanisms by which diet may be alter the immune response between host and

7 ] (1] -

T
T



~— R 5 TREE (B

< 4

parasite are poorly understood and rather complex,as both the quality and the quantity of dietary
intake not only affect the host defence,but also have a direct influence on the metabolism of the
invading organism. Some of the possible on mechanism are:

(1) Alteration of the host defence which controls the initial invasion of infections agents,in
such a way as to facilitate acess to the underlying tissues.

(2) Interference with the reparative process of the host with a resultant increase in
theseverity of the disease and retardation of recovery.

(3) Alteration of the metabolism of the invading agent once it has become established in the
tissue.

(4) Establishment of condition which favour the development of the secondary infection.
Clearly defined by systematically examining the resistant factors of the host that are altered by
changes in nutritional status. There include apithelial barriers, leukocytic function, inflammatory
response , acquired immune response, etc. This symposium will focus primarily on the effects of
malnutrition on acquired immunity in human, but non-specific factors which potentiate the
effectiveness of the acquired immunity, will also be discussed.

The two distinet type of the immune components which are responsible for defence against
infections agents and for the development of other immunological phenomena are humoral and
cellular responses. The humoral immune response is mediated by specific antibodies which may
belong to anyone of the 5 immunoglobulin classes (IgG, IgA, IgM, IgD, and IgE ). Antibody is
important in defence against infections caused by extracellular agents, e. g. bacterial organisms.
Cell-mediated immune response( CHIR ) is, on the other hand , mediated by specifically sensitized
lymphocytes and plays an important role in defence against infections caused by intracellular
agents e. g. Mycobacteria, viruses, Rickettsia, and some protozoa. The mechanism by which
malnutrition may unfavourably alter these two immune components needs to be investigated
further, although a clear and unified concept has began to emerge through findings from recent

investigation in this area.
1. Humoral Immune Response

Several groups of investigators have evaluated the function of the humoral immune system in
malnourished patients but the results are still controversial. The integrity of the humoral immune
response has often been assessed by either measuring the levels of the various classes of
immunoglobulin in the serum or by observing the increase of antibody titre following an
appropriate antigenic stimulation. This generally agreed that the level of immunoglobulin in the
serum of malnourished individuals are not depressed. In fact, if any, they are slightly elevated
when compared with the age and u7 sex-matched controls who are well nourished. However, this
does not necessarily imply that the humoral immune system is capable of responding normally to
antigenic stimulation. The normal levels of immunoglobulins may reflect a competent humoral
immune system responding to previous infections because of circulating immunoglobulin levels at

any time present the cummulative results of not only the present immunological experience, but
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also of the past experience as well. A more suitable method for the evaluation of the functional

integrity of the humoral immune system at the time when the children are hospitalized for the

RN

treatment of malnourished condition,is by observing the magnitude of change in the antibody titre
following an appropriate antigenic stimulation. It was found that, while the antibody response to
some antigens, e. g. diptheria and tetanus toxoid, are depressed the response of some other
antigens , e. g. typhoid and yellow fever vaccines are normal. Antibody production returns to normal
following dietary treatment and the titres are roughly correlated with the quantity and quality of
food consumption during rehabilitation. On the other hand, data from the study of gamma —
globulin turnover in children with protein-caloric malnutrition (PCM ) is consistent with the notion
that the humoral immune system of PCM children is unimpaired.

Because malnourished children are particularly prove to infections that occur at the body
surface ,e. g. diarrhea and respiratory tract infections, it is possible that their local immune system
which is independent of the serum antibodies is defective. Information on this point is limited but
the available data suggest that the local immune system in malnourished children does not function
normally. The system,however,recovers slowly following appropriate dietary treatment.

In order to function to the maximum in host defence, certain types of antibodies must interact
with the normal component of plasma known as complement and it is the activation of the
complement system that is responsible for the killing of certain infections agents. Children with
PCN have a defective complement system. The low circulating complement level in this children
returned to normal upon receiving a high-protein diet. However,in some of these children there is
an increase in the turnover of complement,and it is possible that this may be associated with the
presence of substances in the circulation of these children which can activate and destroy
complement. Endotoxin seem to be a good candidate because many of the malnourished children
have endotoxaemia at the time of admission to the hospital. This is not unreasonable to postulate
that the high tendency for malnourished children to develop a gram-negative septicaemia may be
associated with a defective complement system in these children, since these bacteria more

suscetible to the action of complement than other.
2.Cell-Mediated Immune Response

The cell-mediated immune ( CHI) system of malnourished children is definitely impaired. It is
highly possible that this function defect is responsible for the increase susceptibility of these
children to certain intracelular infections, e. g. measles varicella, tuberculosis. Measles is an
example of an ordinarily mild infection which, when it occurs in malnourished children, often
results in fatal giant-cell pneumonitis,a condition similar to that frequently found in patients with
acute leukaemia receiving steroid therapy or other immunosuppresive drug treatment. Results from
histological studies on the lymphoid tissues that are known to be associated with cell-mediated
immune function are consistent with the functional impairment of the system. These children have
atrophic thymus , depletion of lymphocytes in the thymus-dependent area of lymph nodes, tonsils,
appendices,aid Payer’s patches. The thymolymphatic atrophy in these children may result from
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/]\ impaired synthesis of proteins required for lymphopoesis or from the lytic effect of high plasma
corticosteroid. The latter situation is a common finding in children with protein-caloric
/[\ malnutrition.

There are several possible mechanism which can interfere with the expression of CMI
function. Host investigators have used delayed cutaneous hypersensitivity reaction to access the
integrity of CMI function in malnourished children and, in this reaction, intact inflammatory
response in required. It has been observed that PCM children appear to have a more sluggish
inflammatory well-nourished children. In addition to defective inflammatory response, both the
afferent and the efferent limbs of the CML response are also impaired in most of those children. All

of those defects return to normal following appropriate dietary treatment.

New Words and Expressions

infectious /1n'fekfas/ adj. fG YL A G YNMER 5 5 15 Yu i s A B 1 Y

accentuate /ok'sentfuert/ . fHiZEH 5 IH  FHE, DAE S

host /houst/  n. ARIEF, FN; EIAL M7, WS ] (RASERT) 45 H F8:5 0. K
B2 N 1] E6

borderline /'boidalain/ n. 43 54k, [ LK s ad). SR Y 5 0 AT 0 5 BERE 4, ASBH
iR ; SIRATEW

diarthea /daia'ria/ n. 15 ;adj. BEI51)

measles /'miizlz/ n. [BE]RRE; [ B ] (4 FERY) B AU ; [ 58] B0 [ 500 ) M348, R
B LLBE S

kwashiorkor / kwp[i'otko:(r)/ n. KA /RAE, EHEEFAR

synergistic  /sina'dzistik/ A% ; IMERY ; EARVER (f2iF) iy

antagonistic /@&ntega'nistik/  adj. G ; ST R

antagonism /@n't@ganizom/ n. XH, HXT

virus  /'varras/  n. TR RETESON  BE R L HEH [T IR

Rickettsia K35 AniFE 55 (5 Ak

protozoan /prauvta'zoven/ n. JFAE)Y)

malaria /ma'learia/ n. [ & [JE¥

tuberculosis  /tjurbaikju'lovsis/ n. g5

Salmonellosis R} 5 (JUHR ) i

Staphylococei 4 BR 12 (2 RUME ) 40 B8 )

Pneumocystic carinii - [GJfili % 4t

plasmodium /plez'maudiom/  n. JEIEAK , AFTAAA ST

faleiparum B IE JE HL

gangrene /'g@ngriin/ . IH

supperation /sapjua'reif(a)n/ n. jfe; fkif

septicemia / septi'siitmra/  n. WML

parasite /'perasait/ n. ZF4Y); FEAM AN AE A

metabolism /ma'tebalizom/ n. FrFEICHH
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