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SUMMARY. Nitric oxide (NO) is an important signal molecule in many types of cells and tissues. Efficiently balanced NO pro-
duction was noted to play an important role in the healing of burns. Inducible nitric oxygen synthase (iNOS) is responsible for the
discontinuous synthesis of high amounts of NO. Dysregulation of nitric oxygen synthase (NOS) activity has been associated with
multiple organ failure in burn patients and may therefore represent a novel therapeutic target in such circumstances. Heparin and
low molecular weight heparin (LMWH) derivatives may offer therapeutic benefit for inflammatory diseases, whereas NO plays a
protagonist role. Burn injury in humans has been associated with a significant increase in NO»/NO3 (nitrite/nitrate) plasma levels.
In this prospective study burn patients were treated with and without LMWH to provide evidence that LMWH has NOS-reducing
activity. This was proved by colorimetric and immunohistological studies. There was a significantly different NOS activity between
the treated and the control group and our results suggest that LMWH was more effective in the treatment of burn patients through

iNOS inhibition. Treatment with LMWH was initiated within 6 h post-burn.
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Introduction

Nitric oxide (NO) is an important signal molecule in
many types of cells and tissues. Efficiently balanced NO
production was noted to play an important role in the heal-
ing of burns.' Nitric oxide is a diatomic mediator liberat-
ed on oxidation of L-arginine by the nitric oxide synthase
(NOS) family of enzymes.” Up to this point in time three
NOS isoforms have been identified: two distinct NOS iso-
forms, constitutively expressed in cells, plus a third iso-
form, inducible NOS (iNOS), transcribed in response to
specific stimuli. In particular, iNOS is responsible for the
discontinuous synthesis of high amounts of NO.’ The en-
zyme synthesizes NO during the conversion of L-arginine
to L-citrulline in the presence of oxygen and the co-fac-
tors reduced nicotinamide adenine ninucleotide phosphate,
flavin adenine dinucleotide, flavin mononucleotide, and
tetrahydrobiopterin (BHy). The amount of NO produced
in cells or tissues can be determined by analysing the ac-
tivity of NOS. The best index of total NO production is
the sum of both NO, and NO3 content.

Nitric oxide has complex and wide-ranging functions
in vivo and has been implicated in the development of the
profound inflammatory response that occurs as a result of
cutaneous burn injury. In addition, dysregulation of NOS

activity has been associated with multiple organ failure in
burn patients and may therefore represent a novel thera-
peutic target in such circumstances. It is known that tra-
ditional non-steroidal anti-inflammatory drugs (NSAIDs),
selective cyclooxygenase-2 inhibitors, and inhibitors of
NOS impair healing.*’ It is now well established that low
molecular weight heparin (LMWH) has many superior ad-
vantages, such as a lower risk of haemorrhage and a pos-
itive effect on the serum lipid profile. However, the high-
er cost limits their broad usage.

Heparin and LMWH derivatives may offer therapeu-
tic benefits in inflammatory diseases where NO plays a
protagonist role.’ It has been reported that induction of
iNOS was demonstrated after lung injury.” Although
iNOS does not exist under physiological conditions, it is
induced by inflammatory cytokines and/or LPS in immune
cells, such as macrophages, and 14 other cells, such as
vascular smooth muscle cells and myocardium;* iNOS is
an important enzyme regulating physiological and patho-
physiological processes in mammalian cells, and its ex-
pression is associated with several inflammatory diseases.
Post-transcriptional mechanisms have been shown to play
an important role in the regulation of iNOS expression in
response to inflammatory stimuli.

Burn injury in humans has been associated with a sig-
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nificant increase in NO,/NOjy (nitrite/nitrate) plasma lev-
els.” A study in burned rats showed that the nitric oxide
content of the skin was higher than that of the plasma and
visceral organs, suggesting that burned tissue may be an
important site for the production of nitric oxide." Howev-
er, the relationship between cutaneous and systemic NO
has been little studied. This prospective study considers
burn patients treated with and without LMWH with the
aim of providing evidence that LMWH possesses NOS-
reducing activity, as proved by colorimetric and immuno-
histological studies.

Materials and methods

Study design

A total of 24 burn patients followed for 15 days were
enrolled over a period of 12 months (2007-2008). Of these,
12 were treated with LMWH-FRAGMIN and 12 served as
controls without heparin therapy. In both groups partial-thick-
ness deep second-degree burns covered 25-30% of the total
body surface area (TBSA). Age, sex, and aetiology were
matched in both groups. The mean age of the subjects was
27.3 + 9.08 yr. Subjects with infection were excluded. The
causes of burns were noted from medical records. The study
protocol was approved by the Institutional Ethics Commit-
tee and all the subjects gave their written informed consent
prior to participation in the study. Tissue and blood samples
were collected on days 3, 6, 9, and 15 day of healing.

Heparin is an approved drug recognized by the drug
Controller General in India, used in coronary artery dis-
ease. In our study the dosages of heparin were determined
by the clinicians involved on the basis of TBSA. Care was
taken that the dosage did not exceed that given in my-
ocardial infarction. LMWH was given as 4001U/kg/15%
TBSA every 12 h for 7 days.

Estimation of iNOS and IL-6 expressions

Monoclonal antibodies for iNOS and IL-6 were pro-
cured from Santa Cruz, USA. Secondary antibody against
anti-mouse was also purchased from Santa Cruz. Fast red
substrate was purchased from DAKO chemicals, Denmark,
and all other chemicals were analytical grade purchased
from Sigma chemicals.

Immunohistochemical analysis

Wound biopsy samples collected at three-day time in-
tervals were subjected to analysis. Immunohistochemical
staining identified the sites of cellular expression and tem-
poral sequence of iNOS synthase protein within partial-
thickness burns excised from the patients at different days
of healing. The sections were deparaffinized using xylene,
air-dried, serially hydrated using aqueous ethanol (gradi-
ent of 70%), and finally hydrated completely. The hydrated
sections were then incubated for 1 h with 2N HCI at 37
°C (for antigen exposure) and kept immersed in PBS. Sec-
tions from different post-burn days were incubated for 30

Annals of Burns and Fire Disasters - vol. XXIV - n. 1 - March 2011

min in 2% BSA for blocking. After fine washes with
PBST (PBS containing 0.05% Tween20) three or four
times, the sections were again incubated for 1-2 h at 37
°C individually with primary antibodies iNOS and IL-6 to
assess the inflammatory status. Sections of control and
treated subjects taken on days 3, 6, 9, and 15 were probed
with antibody at a ratio of 1:100. After extensive washing
with PBST the sections were incubated for 2 h at 37 °C
followed by washing with PBST four or five times. Then
secondary antibody diluted to 1:200 was added and incu-
bated for 1 h at 37 °C. Sections were then detected with
fast red substrate (prepared with buffer provided in the kit
by the manufacturers), washed in running water for 30
min, and counterstained with Mayer’s haematoxylin for 15
min. The excessive stain was washed again with water and
finally mounted using crystal mountant, and images were
taken with a Leica Phase contrast microscope and analysed
using Leica Application Suite software.

Nitrate/nitrite estimation in plasma

A nitrate/nitrite colorimetric estimation kit was pur-
chased from Cayman chemicals USA and assay was per-
formed according to the manufacturer’s instructions. Pa-
tient blood samples from the control and treated groups
were collected at various time intervals (days 3, 6, 9, and
15) in EDTA tubes. Using the FICOLL density gradient
method, plasma was separated and stored at -20 °C until
use. Briefly, 40 ul of filtered plasma was taken, and 10
ul of enzyme co-factor mixture and nitrate reductase mix-
ture was added and incubated for 3 h. After incubation
Griess reagents 1 and 2 were added and 10 min were al-
lowed for colour development at room temperature. Ab-
sorbance was measured at 540 or 550 nm on a BIORAD
ELISA reader, USA. The assay was performed in tripli-
cates and the results were statistically analysed. In princi-
ple NO is produced in variable amounts in vitro and in vi-
vo. The final NO products are in the form of NO, nitrite
and NOjy nitrate. The proportion of nitrite and nitrate is
unpredictable. Hence the best index of measurement of NO
is the sum of nitrite and nitrate. The kit provides a sim-
ple method for measuring the total NO amount.

Statistical analysis

The analysis was performed using SPSS 10.0 Version
software. Mean and standard deviation and proportions are
reported as relevant. The non-parametric Mann Whitney
U test was used to compare the difference between the two
study groups at different time points. The chi-square test
was performed to compare the categorical variables be-
tween the two groups. A significance test was performed
with a confidence limit of 95%, i.e. p < 0.05 was consid-
ered statistically significant.

Results

As stated above, all the subjects were matched by age,
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Table I - Patients enrolled in treated and control groups

Variables Control group Treatment group p value;
(n=12) (n=12) paired ‘t’ test

Male:female 7:5 5:7 x = 0.167; 0.683

Values are mean + SD

Age (yr) 27.08 + 9.48 2742 + 8.68 0.908 (NS)

TBSA (%) 2925 + 2.89 285 + 2.68 0.525 (NS)
sex, and aetiology in both the groups (7able I). The caus- @ contral
es of the burns were prominently flame and scalds. Scalds HOS astivity lmr_ MWH ireated
were caused by hot water and other liquids such as curry — —
and milk. Flame burns were due to accidents, in females
mainly caused by kerosene.

g

Colorimetric estimation of NOS activity

Nitrate/nitrite quantification was performed in the plas-
ma of burn patients on different days of healing. There
was no statistical difference between the two groups on
day 3 (mean + SD, group 1 vs group 2: 3.79 + 1.34 vs
4.16 = 1.14; p = 0.754). However, a difference in NOS
activity was observed from day 6 onwards that was found
to be significantly lower in the LMWH-FRAGMIN-treat-
ed group than in the control group (3.61 + 1.00 vs 1.79 +
0.73; p = 0.043). This difference was maintained until days
9 (2.761 £ 0.55 vs 1.1 £ 0.80; p = 0.021) and 15 (1.324
+ 0.78 vs 0.035 £ 0.026; p = 0.021) in the control and
treated groups. There was a maximum content of NOS ac-
tivity (4.7 uM) on day 3. In the LMWH-treated group NOS
activity was not up to a detectable limit after day 9 while
it was within measurable limits in the control groups even
on day 15 (Fig. I). It is evident from this figure that
LMWH heparin treatment reduced the activity of NOS un-
der the stress conditions of severe burns.

Expression of iNOS by immunohistochemistry

The expression of iNOS was analysed both in the con-
trol and the treated groups. On day 3 the expression was
greater in both groups and it was almost similar in the ini-
tial days of healing. However, in the LMWH-treated groups
(Fig. 2), the expression was reduced on day 6 compared
with the control group. On day 9 the expression was neg-
ligible in the treated group, while a low expression was
seen in the control group (Fig. 3). On day 15 there was
no iNOS expression in the treated group and negligible
expression in the control group.

Expression of IL-6 by immunohistochemistry

IL-6, which is one of the prominent pro-inflammato-
ry markers, was also analysed in the burn patients’ gran-
ulation tissue. In an earlier report” we found a reduction
of IL-6 after treatment with standard heparin. Hence we
looked at the action of LMWH on IL-6 and it was noted
that on day 3 there was an equal expression of IL-6 in the
control and treated groups. After 6 days IL 6 expression
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Fig. 1 - Colorimetric estimation of nitrite/nitrate concentration show-
ing downregulation of nitric oxide synthase activity in burn patient’s
serum sample.

was reduced in the treated group, compared with the con-
trol group, and drastically reduced to negligible levels af-
ter 15 days in the treated group.

Discussion

Nitric oxide, a highly reactive radical, is a pleiotrop-
ic mediator of numerous biological processes and is in-
volved in the pathogenesis and control of inflammation,
tumours, autoimmunity, and infectious and chronic de-
generative diseases.”" Various reports available on the ef-
fects of iNOS in animal models have suggested that inhi-
bition of iNOS effectively mitigates endotoxaemic changes
and lung pathology.”" The production of NO exerts its
prophylactic effect from the first 24 h post-burn. The cel-
lular and temporal distributions of immunoreactive iNOS
suggest that nitric oxide may play a role in the regulation
of wound repair processes beyond the acute burn injury.

There is evidence in the literature that heparin has long
been used to treat burn injuries. However, there is no strong
evidence to indicate that standard heparin can improve clin-
ical outcome. Some of the evidence from clinical and ani-
mal studies supports the anti-inflammatory role of heparin
and heparin-related derivatives.”"* Application of heparin in
the local treatment of burns has also been reported.”



Fig. 2 - Light microscopy images of burn tissue samples expressing
iNOS on different days of healing in LMWH-treated group; iNOS
expression reduced from day 6.

The present study reports that in the early days of
wound healing, i.e. the inflammatory stage, NOS could be
measured only in plasma or serum, with significant dif-
ferences observed in day 6 samples. The efficacy of heal-
ing by LMWH was well reflected in the tissue samples in
the subsequent days of healing (days 9 and 15). Bleeding
time, clotting time, prothrombin time, and platelet count
were measured in all patients, and the dosage was fixed
accordingly. Bleeding time was not found to be altered
with LMWH. Skin samples were taken by punch biopsy
and wound depth was confirmed by haematoxylin and eosin
staining. Biopsies were taken in nearby areas on different
days of healing at the healing edge.

Dysregulation of NOS activity has been associated with
multiple organ failure in burn patients and may therefore
represent a novel therapeutic target in such circumstances.”
LMWH derivatives may offer therapeutic benefits in in-
flammatory diseases where NO plays a protagonist role in
which the effects of tinzaparin on pharmacodynamic pro-
files of the plasma tissue factor pathway inhibitor and NO
in obese subjects have been found to be effective in nor-
mal endothelial responsiveness.”'

The clinical use of heparin as an anti-inflammatory
agent has been held back by the fear of bleeding. The de-
velopment of non-anticoagulant heparins or heparin deriv-
atives mitigates this concern. LMWH generates less fear
of bleeding owing to its defragmented nature. This study
demonstrates that it exerts anti-inflammatory action through
downregulation of iNOS in serum and that it can be used
effectively in the treatment of burns.

Previously it was postulated that keratinocytes in a
burn wound would express increased levels of iNOS, and
the cellular and temporal distributions of immunoreactive
iNOS suggest that nitric oxide may play a role in the reg-
ulation of wound repair processes beyond the acute burn
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Fig. 3 - Light microscopy images of burn tissue samples expressing
iNOS on different days of healing in control group; iNOS expressed
from day 3 to day 15.

Fig. 4 - Light microscopy images of burn tissue samples expressing
IL-6 on different days of healing in control group.

Fig. 5 - Light microscopy images of burn tissue samples expressing
IL-6 on different days of healing in treated group.

injury.® The close relationship between the resting glomeru-
lar filtration rate™ and basal NOS activity* was also mir-
rored in the renal microcirculation. Hence regulation of
NO is essential because it may complicate the metabolic
activity of the burn patients. In in vitro culture of human
macrophages, iNOS expression has been studied and found
to be elevated under stress conditions.”

Conclusion

It is well established that LMWH offers many great ad-
vantages, such as a lower risk of haemorrhage risk, a posi-
tive effect on serum iNOS level, and ease of use. However,
its higher cost limits its wide employment. To conclude, our
results suggest that LMWH heparin therapy is more effective
in the treatment of burn patients owing to iNOS inhibition.
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RESUME. L’oxyde nitrique (ON) est une importante molécule signal dans de nombreux types de cellules et de tissus. Il a été ob-
servé que la production efficacement équilibrée de I’ON joue un role important dans la cicatrisation des brllures. La synthase de
I’oxyde nitrique inductible (SONi) est responsable de la synthése discontinue de grandes quantités de I’ON. Le déreglement de
I’activité de la synthase de I’oxyde nitrique (SON) a ¢été associé a une défaillance multiviscérale chez les humains brilés et peut
donc représenter une nouvelle cible thérapeutique dans ces circonstances. L héparine et les dérivés de 1’héparine a bas poids mo-
léculaire (HBPM) peuvent offrir des avantages thérapeutiques aux patients atteints de maladies inflammatoires, alors que I’ON joue
un role de protagoniste. Les brilures chez I’homme ont été associées a une augmentation significative des concentrations plasma-
tiques de NOo/NO5 (nitrites/nitrates). Dans cette étude prospective les patients brilés ont été traités avec et sans I’emploi de "THBPM
pour avoir des preuves que c’est ’'HPBM qui possede une action qui réduit la SON. Cela a été démontré par des études colori-
métriques et immunohistologiques. Il a été aussi démontré que I’activité de la SON dans le groupe traité et ’activité dans le grou-
pe témoin étaient significativament différentes. Les résultats obtenus dans cette recherche font penser que ’'HBPM s’est démontrée
plus efficace dans le traitement des patients briilés & cause de I’inhibition de la SONi. Le traitement avec I’HBPM a commencé
dans les six premieres heures aprés la brilure.

Mots-clés: oxyde nitrique, briilures, héparine, inflammation

BIBLIOGRAPHY inhibition on rat gastric matrix metalloproteinase production dur-
ing endotoxemia. Shock, 25: 507-14, 2006.
1. Wallace JL: Nitric oxide as a regulator of inflammatory process- 16. Su CF, Yang FL, Chen HI: Inhibition of inducible nitric oxide
es. Mem Inst Oswaldo Cruz, Rio de Janeiro, 100: 5-9, 2005. synthase attenuates acute endotoxin-induced lung injury in rats.
2. Wallis JP: Nitric oxide and blood: A review. Transfusion Medi- Clin Exp Pharmacol Physiol, 34: 339-46, 2007.
cine, 15: 1-11, 2005. 17. Oremus M, Hanson M, Whitlock R et al.: The uses of heparin to
3. Filippou D, Papadopoulos VP, Triga A et al.: Nitric oxide, an- treat burn injury. Evid Rep Technol Assess, 148: 1-58, 2006.
tioxidant capacity, nitric oxide synthase and xanthine oxidase plas- 18. Young E: The anti-inflammatory effects of heparin and related
ma levels in a cohort of burn patients. Burns, 33: 1001-7, 2007. compounds. Thromb Res, 122: 743-52, 2008.
4. Shin SG, Kang JK, Lee KR et al.: Suppression of inducible nitric 19. Troshev K, Dimitrov R: Application of heparin in the local treat-
oxide synthase and cyclooxygenase-2 expression in RAW 264.7 ment of burns. Acta Chir Plast, 43: 143-4, 2001.
macrophages by sesquiterpene lactones. J Toxicol Environ Health 20. Paulsen SM, Wurster SH, Nanney LB: Expression of inducible ni-
Part A, 68: 2119-31, 2005. tric oxide synthase in human burn wounds. Wound Repair and
5. Takeuchi K, Yokota A, Tanaka A et al.: Factors involved in up- Regeneration, 6: 142-8, 1998.
regulation of inducible nitric oxide synthase in rat small intestine 21. Mousa SA, Johansen K: Pharmacodynamic effects of low molec-
following administration of nonsteroidal anti-inflammatory drugs. ular weight heparin in obese subjects following subcutaneous ad-
Dig Dis Sci, 51: 1250-9, 2006. ministration of 75 IU/kg on plasma tissue factor pathway inhibitor
6. Vallance P: Nitric oxide: Therapeutic opportunities. Fund & Clin and nitric oxide. Int Angiol, 24: 40-2, 2005.
Pharmacol, 17: 1-10, 2003. 22. Enkhbaatar P, Traber DL: Pathophysiology of acute lung injury
7. Traber DL, Hawkins HK, Enkhbaatar P et al.: The role of the in combined burn and smoke inhalation injury. Clinical Science,
bronchial circulation in the acute lung injury resulting from burn 107: 137-43, 2004.
and smoke inhalation. Pulm Pharmacol Ther, 20: 163-6, 2007. 23. Schlaich MP, Schmitt D, Ott C et al.: Basal nitric oxide synthase
8. Coleman JW: Nitric oxide: A regulator of mast cell activation and activity is a major determinant of glomerular haemodynamics in
mast cell-mediated inflammation. Clin Exp Immunol, 129: 4-10, humans. J Hypertens, 26: 110-6, 2008.
2002. 24. Fareed D, Igbal O, Tobu M et al.: Blood levels of nitric oxide,
9. Beltran AE, Concepcion F, Manzanares D et al.: Heparin and low C-reactive protein, and tumor necrosis factor-o. are upregulated in
molecular weight heparin decrease nitric oxide production by hu- patients with malignancy-associated hypercoagulable state: Patho-
man polymorphonuclear cells. Arch Med Res, 30: 116-9, 1999. physiologic implications. Clinical and Applied Thrombosis/Hemo-
10. Rawlingson A: Nitric oxide, inflammation and acute burn injury. stasis, 10: 357-64, 2004.
Burns, 29: 631-40, 2003. 25. Panaro MA, Brandonisio O, Acquafredda A et al.: Evidences for
11. Oliveira GV, Shimoda K, Enkhbaatar P et al.: Skin nitric oxide iNOS expression and nitric oxide production in the human
and its metabolites are increased in nonburned skin after thermal macrophages. Curr Drug Targets Immune Endocr Metabol Disord,
injuries. Shock, 22: 278-82, 2004. 3: 210-1, 2003.

12. Ravikumar T, Shanmugasundaram N, Mathangi Ramakrishnan VK,
Babu M: Low molecular weight heparin-induced pharmacological
modulation of burn wound healing. Ann Burns and Fire Disasters,
19: 123-9, 2006.

13. Mookerjee RP, Dalton RN, Davies NA et al.: Inflammation is an This paper was accepted on 22 January 2011.
important determinant of levels of the endogenous nitric oxide syn-
thase inhibitor asymmetric dimethylarginine (ADMA) in acute liv- Acknowledgements. The authors thank Dr Michael Saliba,
er failure. Liver Transpl, 22: 13, 400-5, 2007. Saliba Istitute of Burns, La Jolla, California, USA, for

14. Isenberg JS, Ridnour LA, Espey MG et al.: Nitric oxide in wound-
healing. Microsurgery, 25: 442-51, 2005.
15. Robinson EK, Seaworth CM, Suliburk JW et al.: Effect of NOS

partial funding of this work.
Conlflict of interest: none declared.

28



Annals of Burns and Fire Disasters - vol. XXIV - n. 1 - March 2011

AWARD OF THE G. WHITAKER INTERNATIONAL BURNS PRIZE FOR 2011

At a meeting held on 1 April 2011 at the seat of the G.
Whitaker Foundation, Palermo, the Adjudicating Committee, on
the grounds of the scientific achievements, national contributions,
international involvement, social cooperation and humanitarian ob-
ligations presented by the various candidates and in consideration
of their high level, awarded the 2011 G. Whitaker International
Burns Prize to Dr A. Elizabeth van der Merwe, since 1991 Head
of the Tygerberg Burn Unit, Tygerberg Hospital, Cape Town,
South Africa.

Dr A.E. van der Merwe was born in 1947 in Edenburg, Or-
ange Free State, South Africa. Her university career: MB, ChB
(MD) 1972, M Hons in Physiology 1987, MSc Physiology 1994
at University of Stellenbosch. Her positions: Researcher and Med-
ical Officer in Tygerberg Burn Unit 1983/1990, Lecturer and Con-
sultant in the Department of General Surgery (Univ. Stellenbosch)
1990.

Her activity is rich in commitment on various aspects of burn
disease.

- Collaboration with trauma surgeons: to provide better ed-
ucation for medical officers and medical students in the emer-
gency room. In 2004 she initiated Oxford Southern University’s
first publication, “Handbook of Southern Africa”, updated in 2010.
This pocket handbook is prescribed for every medical student in
South Africa.

- Collaboration with the Department of Accident and Emer-
gency (A&E) at the University of Cape Town and with the Uni-
versity of Stellenbosch: to implement the education of burns and
the rotation of registrars in Tygerberg Burn Unit in order to im-
prove their knowledge of burns. Attending a course on “Emer-
gency Management of Severe Burns” became compulsory for all
candidates.

- Collaboration with PASASA (Paraffin Saving South Africa)
and the National Government: to implement surveillance pro-
grammes to support changes in the legislation regarding the man-
ufacture of certain household items. Legislation was passed in
2007 to control the manufacture of paraffin stoves according to
strict standards. Studies at the Tygerberg Burn Unit showed that
the incidence of burn injury from paraffin stoves was already de-
creasing.

- Collaboration with WHO on a study of the outcome of adult
burns patients after injury with paraffin stoves, open fires, elec-
trical appliances or assault.

- Collaboration with the National and Provincial Government:
to decentralize burns management by establishing new Burn Units
in peripheral hospitals and staff education; to modernize the ter-
tiary hospital services; to attend (April 2005) National Parliament
and participate in a discussion of Fire and Floods in Human Set-
tlements, acting as specialist to enact legislation on township fires.

- Collaboration with the University of Western Cape, Stel-
lenbosch, and the University of Cape Town to negotiate a post-
graduate Burns Course for Nursing in South Africa.

Many workshops have been organized to this regard.

- Dr van der Merwe tackled the humanitarian aspect of the
burns problem with strategic planning in the burn unit to organ-
ize social support for very poor victim. The “Tygerberg Burn So-
ciety”, a non-profit organization was established, open to every-
one who wants to support and uplift burn victims’ social cir-
cumstances. The purpose of this financial planning is to provide
social support and to rehabilitate victims, resolving their materi-
al needs and sending young people back to school or on educa-
tional courses.

- Collaboration with the Central and East African Surgical
Society to evaluate the influence of traditional medicine in burn

management in Africa.

- Collaboration with pan-African burn workers to provide a
profile of burn injury and burn care on the continent.

- Collaboration with the “Continuous Medical Educational”
(CME) journal to develop a very broad campaign for non-spe-
cialists and general practitioners, educating them in burns man-
agement. This was once again a booster for burn care in South
Africa.

- As Head of the Burn Unit, she realized in 1997 the inten-
sive management of burn patients in intensive care. In 2008 ex-
tensive renovation of the Tygerberg Burn Unit was accomplished
with a much better equipped facility. The holistic approach to burn
care was never sacrificed with multidisciplinary involvement and
auxiliary personnel. To be able to communicate with Burn Sur-
geons and Burn Societies in Africa the same model will be rec-
ommended. Although facilities in poor countries are insufficient,
burn care will improve with hard work.

- Since 1983 she has been an active member and Secretary
of the South African Burn Society.

- In 1998 she was appointed African Representative at the
International Society for Burn Injuries (ISBI). This position she
held for over 13 years, apart from being Vice-President from 2004-
2008.

- In May 2004 she was the founder President of the Pan
African Burn Society. She and co-founder Dr Ina Steenkamp host-
ed the First Pan African Burn Society Conference in Cape Town.
She chaired two successful PABS meeting in Assiut (Egypt) and
Lagos (Nigeria).

- Dr van der Merwe has never stopping performing her re-
search and quality improvement projects in Africa. Scientific pro-
duction was conditioned because in the 1980s and ’90s research
in South Africa was wiped off the table, with no sponsorship pro-
vided until the much more friendly 2000s. In those years her pub-
lications dealt mostly with clinical work.

The prize is awarded with the following motivation:

“Over the years Dr van der Merwe has been successful in
establishing an integrated approach between Accident Surgery and
Therapy of Burns, to a level that a University teaching course on
Emergency Burns Management has become compulsory in the ac-
ademic curriculum in South Africa according to her system.

“In this respect Dr van der Merwe has succeeded in present-
ing the problem to the nation’s Parliament, making burn preven-
tion obligatory by law. This important work has been extended
worldwide as a WHO programme, a worthy contribution indeed.

“Beside the burn surgical work that all specialists at high lev-
el must and do contribute, Dr A.E van der Merwe’s work shines
also at the humanitarian level. Her research on burn risks in the
poorer settlements and her passionate presentations in parliament
for legislation in favour of living conditions among the black pop-
ulation are of great social significance, as also her efforts for safer
manufacturing of cooking implements and safer household tools,
all of which have shown good results.

“It is noteworthy that when asked what she considered to be
her most significant encounter, she said, without hesitation, her
meeting with Nelson Mandela.

“Additionally, she will be only the second woman to have
received this international prestigious Prize.”

The official prize-giving will take place in Palermo at the G.
Whitaker Foundation on 23 September 2011 in the presence of
authorities and representatives of the academic, scientific and cul-
tural world.
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