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Abstract

Anorexia nervosa and bulimia are emotional disorders which are a serious hazard to
the physical health or life. They most often affect girls and young women and disorganize
their mental and social life. In this paper, complications caused by eating disorders as a re-
sult of deficiency or excessive loss of bioelements by an organism are reviewed along their
influence on the quality of life. The symptoms of anorexia nervosa are the following: we-
ight loss over 15% of the standard body mass for the age and height, severe fear of body
weight gain despite clear evidence of weight deficiency. The main symptoms of bulimia
involve uncontrolled overeating and counteracting weight gain which could occur after
overeating episodes by self-induced vomitting or overuse of laxatives and diuretics.

Medical complications of bulimia are related to the method and frequency of purga-
tion, while in anorexia they are caused by starvation and weight loss. The following devia-
tions are observed in both restrictive and bulimic forms on anorexia: hypokalemia, hypo-
calcemia, hypophosphatemia and sometimes also hyponatremia, hypomegnesemia and
hypochloremic alkalosis. Many electrolytic and acid abnormalities are found in bulimia de-
pending on the method for laxation (self-induced vomitting, misuse of laxatives or diure-
tics). Most patients adapt well for a relatively long time to low levels of potassium in pla-
sma but sometimes the situation may cause life threatening consequences, like
dysrhythmia, paralytic ileus, neuropathy, muscle weakness and paresis. Physicians and pa-
tients should understand that anorexia nervosa is a systemic disease and can affect all
body organs. Full knowledge about possible complications of anorexia nervosa allows phy-
sicians to achieve precise assessment and conduct appropriate treatment of patients when
the diagnosis has already been made.
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BIOPIERWIASTKI A ZABURZENIA ODZYWIANIA - ASPEKTY JAKOSCI ZYCIA
Abstrakt

Jadlowstret psychiczny i bulimia to zaburzenia emocjonalne, ktore powaznie zagraza-
ja zdrowiu fizycznemu, a nawet zyciu. Przewaznie wystepujg u dziewczat i mtodych ko-
biet, dezorganizujgc ich funkcjonowanie psychospoteczne. W pracy omoéwiono powiklania
zaburzen odzywiania wynikajgce z niedoboréw lub nadmiernej utraty biopierwiastkow przez
organizm oraz wplyw tych powiklan na jako$é zycia. Do objawow jadlowstretu psychiczne-
go naleza: utrata masy ciala powyzej 15% w stosunku do masy naleznej dla wieku i wzro-
stu, nasilony lek przed zwigkszeniem masy ciala, mimo znacznych rzeczywistych niedobo-
row wagi. Gléwne objawy bulimii to niekontrolowane objadanie sie i przeciwdzialanie
przytyciu, ktore wynikatoby z napadow objadania, czyli prowokowanie wymiotow, naduzy-
wanie Srodkow przeczyszczajacych, moczopednych.

Komplikacje medyczne bulimii wigzg sie ze sposobem i czestoScig przeczyszczania sie,
podczas gdy w anoreksji powstaja na skutek glodzenia si¢ i utraty wagi. Zaréwno w posta-
ci restrykcyjnej, jak i bulimicznej jadlowstretu wykrywa sie nastepujace odchylenia: hipo-
kaliemig, hipokalcemie, hipofosfatemie, rzadziej hiponatremie, hipomagnezemi¢ i zasado-
wice hipochloremiczna, Wiele nieprawidlowosci elektrolitowych i kwasowych moze pojawié
sie w bulimii w zaleznosci od tego, czy stosowana metoda przeczyszczajacg jest prowokowa-
nie wymiotéw, stosowanie Srodkoéw moczopednych lub $rodkéw przeczyszczajacych. Wiek-
szo$¢ pacjentow przez stosunkowo dlugi czas dobrze przystosowuje do niskich stezen pota-
su w surowicy krwi, lecz niekiedy mogag one powodowaé grozne nastepstwa: zaburzenia
rytmu serca, niedrozno$¢ porazenng jelit, neuropatie, ostabienie sity miesni i ich niedowta-
dy. Lekarze i pacjenci powinni zrozumieé, ze jadlowstret jest choroba uktadowa, ktéra moze
dotkngé wtasciwie wszystkie narzady ciata. Pelna wiedza na temat potencjalnych komplika-
¢ji jadlowstretu pozwala lekarzom na doktadna ocene i prowadzenie odpowiedniego lecze-
nia pacjentow, kiedy juz postawi sie diagnoze.

Stowa kluczowe: jadlowstret psychiczny, bulimia, biopierwiastki, powiktania somatyczne.

INTRODUCTION

Eating disorders like anorexia nervosa and bulimia are two emotional
disorders that seriously threaten physical health or life. They mostly affect
girls and young women and disorganize their mental and social life
(Namyst.owska 2000). In this paper, we discuss complications of eating disor-
ders due to deficiency or excessive loss of bioelements by an organism and
the influence of these complications on the quality of life.

ANOREXIA NERVOSA

The term “anorexia” originates from Greek and consists of two words:
“an” — lack, “oreksis” — appetite. The oldest reports of girls starving until
dangerous weight lost date back to the Middle Ages (RaBE-JABLONSKA 2006).

The most characteristic symptom of anorexia nervosa is persistent
striving for weight loss. Patients do not stop to slim down even when they
are seriously physically cachetic. Most cases of anorexia nervosa occur be-
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tween the age of 13-14 and 17-25 years. About 1% of school girls are affect-
ed by this disorder. Despite numerous studies, precise causes of anorexia
nervosa remain unclear. Most researchers assume a multifactorial model of
this disorder, which involves individual, family, social and cultural factors.
Symptoms of anorexia nervosa are the following: weight loss more than
15% of standard body mass for the age and height, severe fear of body
weight gain despite clear evidence of severe weight deficiency, an aberrated
manner in which patients experience their body weight and dimensions; ex-
cessive influence of body weight and dimensions on self-estimate or nega-
tion of currently low body weight; lack of at least 3 menstrual cycles in
menstruating women (Namyst.owska 2000, DuBELT, SzeEwczyk 2007).

In 1993, Garner distinguished two types of anorexia: restrictive and
bulimic. Restrictive type is characterised by body weight loss and persistent
limiting of calorie supply; bulimic type is characterised by occasional overeat-
ing episodes and using of many purgation methods (vomitting, laxatives,
diuretics, enemas) and intensive physical exercise (RABE-JABLONSKA 2006).

Anorexia nervosa has the highest mortality among all psychiatric disor-
ders. The index of annual mortality is 5.6%, which is 12-fold higher than
the annual mortality index in women aged 15-24 years among the general
population (ATHEY 2003). Unfortunately, very much time passes between the
first occurrence of the symptoms and the diagnosis followed by a treatment.
When anorectic patients finally present at the doctor’s, they are usually
urged to do so due to medical problems secondary to malnutrition and starv-
ing, e.g. lack of menstruation or infertility (BECKER et al. 1999). Physicians
should remember the underlying reason for these symptoms (ATHEY 2003).

BULIMIA

Bulimia was first identified as a separate disorder by dr Gerald Russell
in the late 1970s (MEHLER et al. 2004). Analogously to anorexia, bulimia
is a disorder that affects mainly young women aged 12-34, although there is
now more evidence of higher incidence of this disorder among middle-aged
women. The morbidity rate is 1-4%, but can reach up to 19% in some groups
of patients from secondary schools (KENDLER et al. 1991, GARFINKEL et al.
1995).

The main signs of bulimia are attacks of uncontrolled overeating and
using methods of counteracting consequences of these attacks by provoking
vomitting, overuse of laxatives, diuretics and starving. Another symptom is
the self-assessment dependence of body weight and dimensions (NAMYSEOWSKA
2000).

Excessive interest in body weight is the prevailing symptom of both
anorexia and bulimia and many patients show a mixture of anorectic and
bulimic symptoms. Up to 50% patients with initial bulimia develop anorexia
symptoms later (MEHLER et al. 2004). Death risk is significantly lower in
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bulimia compared to anorexia, although it is still higher than in the general
population of women matched by age (KeeL, MiTcHELL 1970). Pathogenesis of
bulimia can be best understood with a biopsychosocial model.

SOMATIC COMPLICATIONS OF EATING DISORDERS

Although anorexia and bulimia are originally psychological disorders,
there are serious nutritional, biochemical and other somatic disturbances
here. Medical complications in bulimia are related to the way and frequency
of purgation, while in anorexia they are caused by starving and body weight
loss (MEHLER et al. 2004). Metabolic disturbances are common, but usually
they increase slowly and the patients may not experience any symptoms
despite serious abnormalities (HERzoG et al. 1997). These disturbances occur
mainly in patients with a great body loss in a few months, especially in the
ones who were often vomitting and/or taking laxatives and/or diuretics. They
can also occur in patients who have been ill for a long time, become ex-
tremely cachetic due to nutritional restrictions and sometimes, albeit much
less often, due to restrictions in fluid intake (RABE-JABLONSKA, MELCER 2006).
Electrolyte abnormalities often occur in the disorder and are a risk factor
leading to ventricular arrhythmia and sudden death (Cookt, CHAMBERS 1995,
DuBeLr, Szewczyk 2007). Other reported biochemical abnormalities involve in-
crease in hepatic enzymes and loss of thiamin and zinc (Kovacs, WINSTON
2003). Hypoalbuminemia was proved to be the most valid biochemical mark-
er of the risk of life loss in anorexia (HERzoG et al. 1997). Endocrinological
abnormalities in anorexia involve decreased gonadotrophin secretion, hy-
pocortisolemia and sick euthyroid syndrome (euthyroid is a state of normal
thyroid function) (Kovacs, Winston 2003). Moreover, hyperthyroidism and Ad-
dison disease are important differential diagnosis in this disorder. The pa-
tients with serious eating disorders should be fully diagnosed clinically and
via laboratory tests as part of the initial assessment (MITCHELL, SPECKER,
DE ZwaNA 1991, Kovacs, WinsToN 2003). Late complications of the disorder
involve decrease of mineral bone density (osteopenia and osteoporosis), tis-
sue composition disturbances and structural (atrophy) and functional chang-
es in the central nervous system (RABE-JABLONSKA, MELCER 2006).

BIOELEMENTS AND ANOREXIA NERVOSA

Pathogenesis of the water-electrolyte and acid-base equilibrium distur-
bances involve deficiency in nutritional intake, sometimes coupled with im-
paired nutrient absorption and also a fairly characteristic behaviour of
anorectic patients, which provoke vomitting, use laxatives, limitat fluid in-
take and use diuretics, but in some cases act adversely and drink too much
fluid. All of these practices significantly influence the quality of life, but
interestingly patients feel well for quite a long time. This is due to compen-
satory abilities of an organism. Both in the restrictive and bulimic type of
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anorexia the following disturbances can be present: hypokalemia, hypocal-
cemia, hypophosphatemia, less often hyponatremia, hypomagnesemia and
hypochloremic alkalosis. Most patients adapt to low potassium level in plas-
ma for a long time, but sometimes it can cause dangerous consequences
like cardiac arrhythmia, paralytic ileus, muscle weakness and paresis (RABE-
-JABLONSKA, MELCER 2006).

Hypokalemic nephropathy occurs in patients taking laxatives or diuret-
ics. Symptoms of chronic renal failure appeare (decrease of specific weight
of urine, poliuria, increase of creatinine level in plasma). These complica-
tions have a definitely negative influence on the quality of life.

Hyponatremia occur in patients with hyponatremic dehydration during
chronic purgation and can be manifested by orientation disturbances, mus-
cle weakness and circulatory disturbances (CAREGARO et al. 2005). Hypophos-
phatemia was observed in extremely cachetic patients due to overuse of
diuretics and renal failure, although it can also be caused by excessively
rapid re-alimentation, especially with a high glucose supply, because it leads
to increased penetration of phosphate ions into cells (HacLiN 2001, RABE-
-JABLONSKA, MELCER 2006).

Hypophosphatemia and hypocalcemia can also be caused by too little
supply and absorption dysfunction. Hypophosphatemia is said to be a factor
worsening prognosis, because it reflects depletion of body energetic resourc-
es and may be a predictor of sudden deterioration — due to rhabdomyolisis,
congestive heart failure, red blood cells dysfunction secondary to adenosine-
5’-triphosphate (ATP) and 2,3-diphosphoglycerate (2,3-DPG) deficits (RABE-
-JABLONSKA, MELCER 2006). Hypocalcemia in anorexia nervosa can be caused
by both alimentary deficits, absorption disturbances in intestines and alkalo-
sis; it can result in heart dysfunction (visible in ECG) or in tetany symp-
toms. Hypomagnesemia can be increased by hypophosphatemia and alcohol
and can result in abnormalities in ECG, muscle weakness and convulsions.
It is also related to increased hypocalcemia and hypokalemia, which cannot
be compensated until magnesium depletion is supplemented (ATHEY 2003).
Electrolytic disturbances are rather seldom when purgation is absent.

Hypomagnesemia is present in I’ of patients with anorexia nervosa and
most often is related to treatment resistant hypocalcemia and hypokalemia.
Patients with this kind of electrolytic disturbance have the following symp-
toms: cramps, crampy abdominal pains and cardiac dysrrhythmia. Risk of
development of nephrolithiasis is also increased, likewsie renal and electro-
lytic disturbances (RABE-JABLONSKA, MELCER 2006).

BIOELEMENTS AND BULIMIA

Many electrolytic and acid abnormalities can be present in bulimia, de-
pending on the used purgation method (self-induced vomitting, misuse of
diuretics or laxatives). Hypokalemia is the most common abnormality and
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can result in arrhythmia, rhabdomyolisis, muscle weakness, hypokalemic
cardiomyopathy and tetany. Hypokalemia is not often present (in 4.6% of
bulimic patients) and it occurs first of all in people with a low body weight
who vomit or use laxatives or do both (GREENFELD et al. 1995, MEHLER 1998).
Some mechanisms are important for the occurrence of hypokalemia. These
involve a direct loss of potassium caused by vomitting. Loss chloride ions
and gastric acid accompanies hypokalemia and result in metabolic hypokale-
mic-hypochloremic alkalosis. Overuse of laxatives cause loss of potassium
and bicarbonate with stools, which in turn results in hypokalemia and met-
abolic acidosis. Some diuretics cause renal loss of potassium. More signifi-
cant potassium loss occurs when any of the purgation methods leads to
a significant loss of volume. Then, renin-angiotensin system is activated, lead-
ing to high levels of these hormones. This in turn causes renal sodium
retention in place of hydrogen and potassium ions loss, which are secreted
to urine. The result is metabolic alkalosis in bulimic patients who exces-
sively purge their gastrointestinal tract by self-induced vomitting or diuretic
misuse. The most serious cases of metabolic alkalosis are observed in self-
induced vomitting. Normotensive hypokalemic hypochloremic metabolic al-
kalosis, known as the pseudo-Bartter syndrome, is observed in many pa-
tients with bulimia, wheer it has some significant therapeutic implications.
Effectiveness of potassium supplementation is low until normalization of hy-
povolemia is reached (MEHLER et al. 2004). Sometimes bulimic patients with
who seek help in admission rooms are diagnosed with severe hypokalemia.
Despite massive supplementation of potassium, these patients remain hy-
pokalemic because the level of fluids is not normalized. Improvement of
fluid volume improves metabolic alkalosis and inactivates renin-angiotensin
axis, allowing for effective potassium supplementation.

The biochemical disturbances described above have an ungeustionably
very significant meaning for the patients’ life quality, therefore the research
conducted by Kovacs and WinsTon (2003) is very interesting. The authors
assessed which diagnostic method of for electrolytic disturbances in people
with eating disorders is the most suitable. They showed that potassium and
calcium phoshpate levels are often been measured in patients with anorex-
ia, in some of them, regularly. Electrolyte levels are much less often meas-
ured in bulimia, especially as far as magnesium is concerned; levels of calci-
um and phosphates are also less often measured compared with patients
suffering from anorexia. It is an important observation because electrolytic
abnormalities (which are often caused by self-induced vomitting and laxative
overuse) may be more frequently present in patients with bulimia than ano-
rexia (especially in the restrictive type) (GREENFELD et al. 1995, Kovacs, WIN-
stoN 2003). Physicians should check laboratory investigations every 1-2 days
during the first stage of return to food intake (ATHEY 2003).
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SUMMARY

When patients with anorexia finally come to the doctor, they are usual-
ly urged to do so because of medical problems secondary to malnutrition
and starving, e.g. lack of menstruation or infertility (BECKER ET AL. 1999,
AtnHEY 2003). Physicians should remember about the true reasons for these
symptoms. Physicians can more easily diagnose anorexia nervosa by recog-
nizing a full spectrum of medical consequences of eating disorders. Both
physicians and patients should understand that anorexia nervosa is a sys-
temic disease and can affect all body organs. Full knowledge about possible
complications of anorexia nervosa allows physicians to assess precisely the
patient’s conditon and to conduct an appropriate treatment of patients when
the diagnosis has already been made. It also allows doctors to educate pa-
tients about possible complications of anorexia. Objective data about medical
complications of anorexia can even help patients who deny their disorder to
accept it and to adhere to its treatment (APA 2000).
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Regulamin oglaszania prac w ,Journal of Elementology”
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Materiaty do wydawnictwa nalezy przesta¢ w 2 egzemplarzach. Objeto$¢ pracy orygi-
nalnej nie powinna przekraczaé¢ 10 stron znormalizowanego maszynopisu (18 000
znakoéw), a przegladowej 15 stron (27 000 znakow).

Uktad pracy w jezyku angielskim: TYTUL PRACY, imie i nazwisko autora (-0w), nazwa
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gielskim.

Praca powinna by¢ przygotowana wg zasad pisowni polskiej. Jednostki miar nalezy po-
dawaé¢ wg uktadu SI, np.: mmol(+) kg'l; kg ha'l; mol dm3; g kg'l; mg kgl (obowiazuja
formy pierwiastkowe).

W przypadku stosowania skrétu po raz pierwszy, nalezy poda¢ go w nawiasie po pelnej
nazwie.

Tabele i rysunki nalezy zalaczy¢ w oddzielnych plikach. U géry, po prawej stronie tabeli
nalezy napisa¢ Tabela i numer cyfrg arabskg, rowniez w jezyku angielskim, nastepnie
tytut tabeli w jezyku polskim i angielskim wyréwnany do Srodka akapitu. Ewentualne
objasnienia pod tabelg oraz opisy tabel powinny by¢ podane w jezyku polskim i angiel-
skim. Wartosci liczbowe powinny by¢ podane jako zapis ztozony z 5 znakéw pisarskich
(np. 346,5; 46,53; 6,534; 0,653).

U dotu rysunku, po lewej stronie, nalezy napisaé Rys. i numer cyfrg arabska oraz
umiesci¢ podpisy i ewentualne objasnienia w jezyku polskim i angielskim.
PiSmiennictwo nalezy uszeregowac alfabetycznie, bez numerowania, w ukladzie:
Nazwisko INicJaL IMIENTA (KAPITALIKI), rok wydania. Tytut pracy (kursywa). Obowigzujacy
skrot czasopisma, tom (zeszyt): strony od-do, np. KowaLska A., KowaLskr J. 2002. Zwar-
tos¢ magnezu w ziemniakach. Przem. Spoz., 7(3): 23-27. Tytuly publikacji wylacznie
w jezyku angielskim z podaniem oryginalnego jezyka publikacji, np. (in Polish).

W JE mozna takze cytowaé prace zamieszczone w czasopismach elektronicznych
wg schematu: Nazwisko Inicsat Imienia (Kapitaniki), rok wydania. Tytul pracy (kursywa).
Obowiazujacy skrot czasopisma internetowego oraz pelny adres strony internetowej.
np. ANTONKIEWICZ J., JasiEwicz C. 2002. The use of plants accumulating heavy metals for
detoxication of chemically polluted soils. Electr. J. Pol. Agric. Univ.,, 5(1): 1-13. hyper-
link "http:/www" http:/www.ejpau.media.pl/series/volume5/issuel/environment/art-
01.html

W pracach naukowych nie cytujemy podrecznikéw, materiatéw konferencyjnych, prac
nierecenzowanych, wydawnictw popularnonaukowych.

Cytujac piSmiennictwo w tekscie, podajemy w nawiasie nazwisko autora i rok wydania
pracy (KowaLskl 1992). W przypadku cytowania dwoch autoréw, piszemy ich nazwiska
rozdzielone przecinkiem i rok (KowaLski, KowaLska 1993). Jezeli wystepuje wigksza liczba
nazwisk, podajemy pierwszego autora z dodatkiem i in., np.: (KowaLSKI i in. 1994).
Cytujac jednoczes$nie kilka pozycji, nalezy je uszeregowac od najstarszej do najnowszej,
np.: Nowak 1978, Nowak i in. 1990, Nowak, KowaLska 2001).
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Guidelines for Authors ,Journal of Elementology”

Journal of Elementology (a quarterly) publishes original scientific or clinical research
as well as reviews concerning bioelements and related issues.

Journal of Elementology can publish sponsored articles, compliant with the criteria
binding scientific papers.
Journal of Elementology publishes advertisements.

Each article should be submitted in duplicate. An original paper should not exceed
10 standard pages (18 000 signs). A review paper should not exceed 15 pages
(27 000 signs).

The paper should be laid out as follows: TITLE OF THE ARTICLE, name and sur-
name of the author(s), the name of the scientific entity, from which the pa-
per originates, INTRODUCTION, MAETRIAL AND METHODS, RESULTS AND
DISCUSSION, CONCLUSIONS, REFERENCES, abstract in the English and Polish
languages, min. 250 words. Summary should contain: introduction (shortly), aim, re-
sults and conclusions. Prior to the abstract in the English language the following
should be given: name and surname of the author(s), TITLE, Key words (max 10
words), Abstract, TITLE, Key words and Abstract in Polish. At the bottom of page
one the following should be given: scientific or professional title of the author, name
and surname of the author, detailed address for correspondence in the English and
Polish languages.

The paper should be prepared according to the linguistic norms of the Polish and En-
glish language. Units of measurements should be given in the SI units, for example
mmol(+)-kgl; kg ha'l; mol dm3; g kg'l; mg kg! (elemental forms should be used).

In the event of using an abbreviation, it should first be given in brackets after the
full name.

Tables and figures should be attached as separate files. At the top, to the right
of a table the following should be written: Table and table number in Arabic figures
(in English and Polish), in the next lines the title of the table in English and Polish
adjusted to the centre of the paragraph. Any possible explanation of the designations
placed under the table as well as a description of the table should be given in English
and Polish. Numerical values should consist of five signs (e.g. 346.5, 46.53, 6.534, 0.653).

Under a figure, on the left-hand side, the following should be written: Fig. and num-
ber in Arabic figures, description and possible explanation in Polish and English.

References should be ordered alphabetically but not numbered. They should be for-
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es from — to. e.g. KowaLska A., KowaLski J. 2002. Zawartosé magnezu w ziemniakach.
Przem. Spoz., 7(3): 23-27.

It is allowed to cite papers published in electronic journals formatted as follows: Sur-
name First Name Initial (capital letters) year of publication. Title of the paper (italics).
The official abbreviated title of the electronic journal and full address of the website.
e.g. ANTONKIEWICZ dJ., JasiEwicz C. 2002. The use of plants accumulating heavy metals for
detoxication of chemically polluted soils. Electr. J. Pol. Agric. Univ,, 5(1): 1-13. hyper-
link ,http://www.ejpau.pl/series/volumeb/issuel/environment/art-01.html” http://
www.ejpau.pl/series/volumeb/issuel/environment/art-01.html

In scientific papers, we do not cite textbooks, conference proceedings, non-reviewed
papers and popular science publications.

In the text of the paper a reference should be quoted as follows: the author’s name
and year of publication in brackets, e.g. (KowaLski 1992). When citing two authors,
their surnames should be separated with a comma, e.g. (KowaLskl, KowaLska 1993).
Ifthere are more than two authors, the first author’s name should be given followed
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by et al., e.g. (KowaLskl et al. 1994). When citing several papers, these should be or-
dered chronologically from the oldest to the most recent one, e.g. (Nowak 1978, Nowak
et al. 1990, Nowak, KowarLska 2001).

A paper submitted for publication should be accompanied by a cover letter from the
head of the respective institute who agrees for the publication of the paper and a sta-
tement by the author(s) confirming that the paper has not been and will not be publi-
shed elsewhere without consent of the Editors of the Journal of Elementology.

Two computer printed copies of the manuscript (Times New Roman 12 fonts,
1.5-spaced, without a diskette) should be submitted to the Editor’s Secretary:
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The Editors reserve the right to correct and shorten the paper. Any major changes
in the text will be discussed with the Author(s).

After the paper has been reviewed and accepted for publication, the Author is obliged
to sent the corrected version of the article together with the diskette. The electronic
version can be prepared in any word editor which is compatible with Windows soft-
ware.



