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Lowered serum copper levels in fructose-induced
hyperuricaemic rat model

Fructose is being increasingly used as a sweetener in food and
beverages. There is some debate regarding its role as an hyperuricaemic
agent.1 Copper is an essential element and, in addition to its other
roles, it could also act as an antioxidant.2,3 We used a rat model of
fructose-induced hyperuricaemia to study the variation in uric acid
and copper levels in male albino rats. Oxonic acid injection was given
intraperitoneally (i.p.) to a group of rats to induce hyperuricaemia by
an alternative method.

Forty male albino rats (mean [SD] weight 180 [2] g) were divided
into four groups and fed standard diet and water. The control group
(C) received only standard diet, Group F was fed 60% fructose with
standard diet, group O was injected oxonic acid i.p. in a dose of 250
mg/kg and group F+O was fed 60% fructose with standard diet and
given oxonic acid i.p. in the same dose. The high fructose diet was
made by diet containing fructose (624 g/kg diet) and the animals were
fed as cubes in wire hoppers. The animals were fed standard diet and
given tap water ad libitum until treatment. The protocol for the
experiment was approved and performed in strict accordance with the
guide for the care and use of laboratory animals (Institute of Laboratory
Animal Resources on Life Sciences, US National Research Council,
1996). Uric acid and copper were measured by the PAP method4 and
flame atomization,5 respectively. Ten ml of blood taken from the
heart was used for analysis. All experiments were done after appropriate
regulatory approval.

We found that group F had a higher level of uric acid compared
to group O, while group F+O had even higher levels, indicating that
both treatments augmented each other. Copper levels seemed to be
influenced only by fructose and not by oxonic acid, as seen by
unchanged levels in group O but lower levels in F and F+O as
compared to controls. Levels in groups F and F+O were similar
(Table I).

Our study suggests that fructose is acting as a hyperuricaemic
agent. This is important in view of contradictory claims in the
literature, with some supporting6,7 and some opposing8,9 and some
showing a mixed response.10 The effect on uric acid levels was similar
to that of the known experimental agent for inducing hyperuricaemia,
oxonic acid. Oxonic acid i.p. injection in rats fed a high fructose diet
augmented the already high uric acid levels. However, fructose had
an independent effect in lowering serum copper, an important metal
for many physiological functions including antioxidant action. A
similar reduction was not observed in oxonic acid induced
hyperuricaemia, nor was there any further decrease when oxonic acid
was injected i.p. in rats fed a high fructose diet. This study suggests
that caution should be exercised in the use of fructose in foods and
beverages.
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TABLE I. Copper and uric acid levels in the different study groups

Group Mean (SE) uric p values Mean (SE) p values
acid (mg/dl) copper (µg/dl)

Control (C) 1.97 (0.09) – 19.59 (1.74) –
Fructose (F) 3.15 (0.17) F v. C p<0.001 12.38 (1.39) C v. F p<0.01
Oxonic acid (O) 3.63 (0.22) F v. O p<0.01 20.60 (1.40) C v. O p<0.01
Fructose+oxonic acid (F+O) 4.41 (0.14) F+O v. F p<0.001 11.95 (1.45) F+O v. C p<0.01

F v. F+O p>0.01

p<0.01 was considered significant
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Dentistry for MBBS students: A proposed curriculum

‘What should MBBS students be taught in dentistry?’ is a daunting
but unaddressed issue faced by dental faculty entrusted with teaching
medical students. The Medical Council of India (MCI) recommends
a 2-week posting in dentistry for third year MBBS students.1 However,
no guidelines have been given either by the MCI or the Dental
Council of India regarding the core curriculum for the purpose.

After careful consideration of the dentistry topics relevant to
general medical practitioners, the health demographics of the regional
population and the time available (2 weeks), we present a curriculum
in dentistry for MBBS students. This is aimed at improving overall
dental care delivery to the community and should be easy to adopt by
medical schools across India.

Of the 36 hours available (at 3 hours per day for 12 working days),
we suggest that one-third be allotted for theory. The appropriate
topics (Table I) could be covered as didactic lectures in 12–14
sessions, not exceeding 12 hours. Twenty-two hours should be
allocated for clinical training through demonstration and observation
of common clinical procedures (Table II). We believe that problem-
based learning using chair-side discussions is the most practical and
productive form of clinical instruction. If a dental school is available
for collaboration, the clinical hours could be divided in 12 daily
sessions of 2 hours each with rotation postings in various dental
departments. Where the curriculum demands an internal assessment,
a 1-hour written test with multiple choice questions (MCQs) and
short answers could be conducted on the last day of the posting. We
suggest that following the test, one hour should be allocated for
discussion of the question paper and feedback from the students.

Proper dental education of future medical practitioners would
help immensely in advancing both medical and dental sciences and
improve the overall healthcare delivery to society. As dental educators,
it is our responsibility to devise an appropriate curriculum for this
purpose.

TABLE I. Suggested topics in dentistry for MBBS students

Topic Number
of sessions

Introduction to dentistry and its specialties 1
Dental anatomy and physiology 2
Pathology of teeth and surrounding tissues 2
Common oral and maxillofacial lesions with emphasis on 2

premalignant lesions and oral cancer
Fundamentals of dental, oral and maxillofacial traumatology 1
Oral manifestations of systemic diseases 3
Dental and oral health maintenance 1

TABLE II. Suggested clinical postings and areas of training

Subject Suggested demonstrations Clinical observations Sessions

Dental anatomy Models of teeth, development of dentition and Visit to a dental museum 1
occlusion

Oral medicine and radiology Fundamentals of oral cavity examination including Common dental, oral and maxillofacial diseases 3
cancer screening

Oral and maxillofacial surgery Emergency care in dental and maxillofacial trauma Common oral surgical procedures such as 2
extractions, biopsy, etc.

Periodontics Oral hygiene procedures Oral prophylaxis, periodontal surgery 1
Prosthodontics Fixed and removable prosthesis Common prosthodontic procedures 1
Conservative dentistry and endodontics Common restorative materials Common restorative and endodontic procedures 1
Orthodontics Removable and fixed appliances Common orthodontic procedures 1
Paediatric dentistry Habit-breaking appliances, space maintainers Common paedodontic procedures 1
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The need for therapeutic care units (TCU) and
role of a ‘therapeutetian’

Therapeutic failure and drug resistance are major problems in provid-
ing good patient care. Almost 30% of the patients with essential
hypertension are not able to achieve their therapeutic goals. The same
is true for other chronic diseases such as diabetes, dyslipidaemia,
epilepsy, etc. Nearly half the patients attending psychiatric outpatients
fail to achieve the targeted therapeutic outcome. On the other hand,
almost 10% of hospital admissions are believed to be due to adverse

drug reactions (ADRs) to prescribed medicines. ADRs are the fourth
leading cause of death in the USA.

Patients with therapeutic failure and ADR represent a population
that the healthcare system has not been able to treat effectively. These
patients are treated like other patients in the outpatients and subjected
to frequent change in medicines. Most of these patients are not too ill
to be admitted to a hospital. Hence, there are patients with special
needs but for whom we have no place in our present healthcare system
nor do we have specific people to look after them.

We propose that such patients should be managed in therapeutic
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care units (TCUs). The main function of a TCU will be to individualize
a drug regimen for each patient. These dedicated units will provide
personalized therapy to patients who do not respond adequately to
drug therapy but are not seriously ill to warrant admission to a
specialized care unit. The basis of TCUs will be advanced rational
therapeutics, which is based on 5 R’s—the right dose, in the right
patient with the right diagnosis in the right quantity at the right
frequency. The main emphasis would be on the therapeutic component
especially the right drug in the right dose. The right dose and
frequency will be based on the patient’s metabolic profile (drawn
from genomic analysis). The dose will be fine-tuned using incremental
techniques as used in clinical trials. Choosing the right medicine is
difficult because the patient referred to the TCU will be mostly on
second- or third-line drug therapy. That means, a ‘therapeutetian’
will have much less options and may have to use different combinations
to elicit a desired or reasonable therapeutic response.

TCUs can also be beneficial in two other situations. They can act
as clinical research units and provide necessary standards for
conducting clinical trials according to international standards. These
could also have a medical pharmacologist or drug safety physician
who will have expertise in identifying and treating ADRs, especially
any unidentified ADR occurring with the use of a new drug.

The aim of any healthcare system is to provide best possible care
to the patients. The best way to serve society is to fulfil their unmet
needs of healthcare by treating therapeutic failure and limiting drug
resistance.
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Teaching bioethics in India

The editorial ‘Teaching bioethics in India’ is timely and focuses on
an important topic.1 I am dismayed by three omissions:

1. The role played by institutions such as St John’s Institute in
Bengaluru in inculcating the principles and practice of bioethics
in their students over decades. The efforts made by this institute
and other similar institutes in this field deserve recognition.

2. Indian Journal of Medical Ethics. This is the only indexed
national journal on ethics and has been regularly published over
the past 23 years. The journal has served as a springboard for a
variety of experts and others concerned with the decaying standards
of medical practice and research in India. It has also initiated the
National Bioethics Conference. This event, organized every two
years, was last held in December 2014 and attracts national and
international participants.

3. I was also intrigued by the bland statements on the Medical
Council of India in para 5 on page 61 and in the last paragraph on
page 63 with no analysis of the functioning of this once august
body. Surely, if we are to educate our students and practitioners
on bioethics, it is important that they are made aware of the
shortcomings of the statutory agencies entrusted with the task of
maintaining ethical and other standards in our teaching institutions
and elsewhere. The reformation of the medical councils—in New
Delhi and elsewhere—is a goal to be desired keenly if we wish to
improve the ethical standards in medical education and practice.

REFERENCE
1 Jacob KS. Teaching bioethics in India. Natl Med J India 2015;28:61–3.

Sunil Pandya
Department of Neurosurgery

Jaslok Hospital
Mumbai

Maharashtra

Erratum

The name of K.P.P. Abhilash was inadvertently missed out in the selected summary entitled
‘Cardiopulmonary resuscitation (CPR) in out-of-hospital cardiac arrest: Man or machine?’ published on
pages 77–8 in The National Medical Journal of India (Vol. 28, No. 2, 2015). Please read the names of the
authors as Nilanchal Chakraborty and K.P.P. Abhilash, Department of Emergency Medicine, Christian
Medical College, Vellore, Tamil Nadu; kppabhilash@gmail.com. We regret the error.

—Editor


