Pak. J. Biochem. Mol. Biol., 2012; 45(2): 73-76

Effect of Spirulina (Arthrospira platensis) supplementation on the
nutritional proteins in Cote d’Ivoire burn patients
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Abstract: Burn injury as malnutrition remains a major problem throughout the world. Extensive burns contribute to malnutrition with
severe body weight loss and negative nitrogen balance. We usued spirulina , a microscopic blue-green alga is african traditional food which
have high content of proteins and several biological activities. So, the aim of this study was to evaluate the effects of spirulina on the
nutritional proteins (Albumin, total protein, transferring and Thyroxine-Binding PreAlbumin (TBPA) in the thermal burn. In the 40
subjects, two groups were constituted. The group | (n=20) consists of subjects which receive only the basic daily food ration. The group Il
(n=20) constituted by subjects receiving the basic daily food ration and the spirulina supplementation. Group Il: subjects< 5 years=
1500mgof spirulina (500mgx3 taken), subjects: 5-15years old=300mg of spirulina/day (1000mg x3 taken); subjects >15 years=4500mg of
spirulina/day (1500mg x3taken). Nutritional proteins were measured according to Radial immunodiffusion of Mancini and Biuret method.
The results showed increased Blood concentrations of Albumin, Transferrin, TBPA and total Protein in the spirulina supplemented .We
therefore conclude that, spirulina supplementation increase blood concentration of Albumin, transferrin, TBPA and Total protein. The

increase blood concentrations of spirulina supplemented is due to high content proteins and nutrients that spirulina abounds.
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INTRODUCTION

The malnutrition represent a major problem
throughout in Africa and was associated with a low
synthetic and catabolic rates of proteins;. In other
ways, the net transfer of proteins into the
intravascular compartment diminished as the
catabolic rate fell'.

Other studies were showed that the malnutrition
may result from pancreatic dysfunction and, leading
to the hypothesis that the exocrine pancreas is
incapable of synthesizing secretory proteins in the
absence of dietary protein? . It is well known that
protein-energy under nutrition, is an energy deficit
due to chronic deficiency of all macronutrients®.
Malnutrition may be present in hospitalized patients
and contributes to increases in both length of stay and
hospital costs®. Besides, Burn injury remains a major
problem throughout the world and affects a large
number of individuals each year. Thermal injury
induces hypermetabolism of varying intensity and
duration depending on the extent and depth of the
body surface affected, on the presence of infection
and on the efficacy of early treatment. This increased
energy expenditure contributes to malnutrition with
severe body weight loss and negative nitrogen
balance®. Also, it was also observed that thermal
injury depletes plasma vitamin E®, contribute to
secondary tissue damage (Oxidative stress) and
impaired immune functions’.

Supportive interventions to improve the
nutritional status of burn patients are an important
adjunct to medical therapy®. Indeed, the nutrition is
not only to provide exogenous nutrients to improve
nutritional status of the patients, but also to regulate
cell metabolism, enhance cell activity, maintain and
uphold the structure and function of the
gastrointestinal mucosa, thus to improve patient's
outcome®.

According to several studies, Spirulina a
microscopic blue-green alga is a traditional food for
Mexican and African people® because of its high
content of proteins as well as essential nutrients like
carotenoids, vitamins and minerals. In addition,
previous studies have demonstrated its several
biological activities such as inhibit viral replication,
prevent anemia , decrease genotoxicity induced by
drugs , prevent fatty liver disease  and has
hypoglycemic and hypolipemic properties’ . It has
also been studied its effects on vasomotor responses

on aortic rings proposing its antihypertensive
activities”
However, the effect of Spirulina platensis

(Arthrospira platensis) on the nutritional proteins for
the thermal burn patients has not been evaluated. In
this study, we aimed to evaluate the effectiveness of
spirulina as supplementation food on blood nutritional
proteins (albumin, total protein, transferin, thyroxine-
binding PreAlbumin (TBPA)) in the thermal burn.
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SUBJECTS AND METHODS
Patients

The study was designed as a prospective,
randomized, case-control trial and was approved by
the institutional ethics committee. It was conducted in
the burns center of the Service d’Aide Médical
d’Urgence  (SAMU) of Centre  Hospitalier
Universitaire (CHU) in Cocody-Abidjan (Cote
d’Ivoire), a university hospital. Inclusion criteria were
thermal burns involving >50% of burned body
surface area (BSA) in patients who were 1 to 25 years
old; and written informed consent (from the patients
themselves). The study subjects were recruited from
April 2006 to January 2007. Finally 40 subjects (22
male, 18 female) were enrolled in this study. All
subjects gave written informed consent before
beginning the study.

Methods
Spirulina administration

Powdered Spirulina platensis  (Arthrospira
platensis) used in the experimental supplementation
was marketed by SAP® de la ME (Céte d’Ivoire).
During the spirulina supplementation, every 40
burned subjects received the usual therapeutics and
the same basic daily food ration (food with
carbohydrates, proteins and lipids) of the burn center.
The patients were allocated into two groups of 20
persons.

The group | (n=20) consists of subjects which

receive only the basic daily food ration. The group Il
(n=20) constituted by subjects receiving the basic
daily food ration and the Spirulina supplementation.
This group was treated according to the hospital’s
therapeutic policy.
In the group Il, the subjects at least of 5 years old
receive a dailly dose of 1500mg of
spirulina (500mg in three taken), those whose age is
between 5 and 15years old receive
300mg of spirulina per day (1000mg in three taken).
This group Il was also treated with the same
therapeutic treatment as Group 1.

Finally, the subject’s age which is above 15 years
old receive 4500mg of spirulina per day (1500mg in
three taken). Every 40 patients were followed during
20 days in the burn center.

Sample collection and preparation

Blood samples were collected from all subjects
by test tubes in morning between 7-8 hours at the
subjects by venipuncture.  Ten millilitres blood
sample were taken on admission (zero time or JO)
before given spirulina supplementation. After the
supplementation at J2, J6, J14 and J20, blood sample
were also taken each correspondant day to the burns
center. Plasma was separated by centrifugation at

3500rpm for 10 minutes at 4 °C and stored at -80°C
until nutritional proteins analyzed.
Nutritional proteins determination

Nutritional proteins in particular Albumin,
Transferrin, Thyroxine-Binding PreAlbumin (TBPA)
were measured according to Radial Immunodiffusion
(RID). RID was carried out according to Mancini et
al (1965) and the immunserums standards used were
marketed by Dade Berhing® (Marburg RFA.).Gel of
diffusion is agarose type L (strength of gel
1%:850g/cm2; electroendosmose: 0, 10-0, 15)
coming from Prolabo® (Fontenay-sous-bois,
France)®. The Biuret method was used to determine
total Proteins.

NPTP or Nutritional Protein Taken Percent=(
Daytime Average value -JOAverage
value)x100/J0Average value.

Statistical analysis

Statistical analysis was performed with the SPSS
program (version 12.0). All results are expressed as
meanstSEM. The global course of each parameter
was evaluated by Student and Dunnett (non-
parametric) rank tests and then the comparisons
between group | and group Il. Differences were
considered statistically significant when p values
were less than 0.05.

RESULTS

Generally all biochemical nutritional markers at
the spirulina supplemented burnt persons or not
evolve in the same way to the first (JO) at the second
day (J2). The average values of all the biochemical
markers fall in a significant way at J2 when they are
compared with those of JO (p<0.05). As regards the
average values of the Albumin and NPTP between J6
and J20, the average values of JO are fast obtained at
the spirulina supplemented subjects than the
unsupplemented subjects (Table 1).

Table 1: Spirulina supplementation effects on the blood Albumin
concentration value in the thermal burned subjects.

Spirulina Spirulina
un-supplemented supplemented
Days subjects subjects
(:)(n=20) () (n=20)
Albumin Yoo | e | Yen | Tony
@L) [0 [ 285<1001 0 28£850 | 0
J2 16.5+7% -72 18+7.01 | -36
J6 197+ -33 19.5+7% -30
J14 21+7.5¢ -26 23.5+7 -16
J20 25+11.5 -12 30.5+8 +9

NPTP or Nutritional Protein Taken Percent=(Daytime Average
value -JOAverage value)x100/J0Average value p: significance
value ; Means with different superscript letters in the same column
are significantly different (p.<0.05), SD= standard deviation
a*=Low Albumin average value Versus JO (p<0.05)
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From J2 to J6, the protein average values grow
without affecting JO values (Table 2). We notice that
the total proteins average values increase from J6 to
J20 at all subjects. Besides, according to NPTP, total
protein is fast obtained for the spirulina supplemented
(Table 2).

Table 2: Spirulina supplementation effects on the blood total
protein concentration value in the thermal burned subjects.

Spirulina Spirulina
un-supplemented supplemented
Days subjects subjects
(1) (n=20) () (n=20)
Total Mean | NPTP | Mean | NPTP
Protein +SD (%) ) (%)
@L) 30 | 575:14 | 0 |565:115| 0
J2 435+11F | -24 43,547 -23
J6 | 505+125 | -12 [ 52.5+115 -7
J14 60+17 +4 61+24 +8
J20 | 675517 | +17 7017 +24

NPTP or Nutritional Protein Taken Percent ( Daytime Average
value -JOAverage value)x100/J0Average value p: significance
value ; Means with different superscript letters in the same column
are significantly different (p.<0.05), SD= standard deviation
a*=Low Total protein average value Versus JO ( p.<0.05 ); b
*=Increase Total protein Average value Versus JO (p<0.05) .

We observed in this study with NPTP that the
transferrin  average value at the spirulina
supplemented is fast obtained since J6, although those
unsupplemented remained stable on several days
(Table 3) (J2- J14).

Table 3: Spirulina supplementation effects on the blood
Transferrin concentration value in the thermal burned subjects.

Table 4: Spirulina supplementation effects on the blood TBPA
concentration value in the thermal burned subjects.

Spirulina -
Spirulina
un-supplemented .
. supplemented subjects
subjects (+) (n=20)
Days (-) (n=20)
Mean NPTP Mean NPTP
TBPA +SD (%) +SD (%)
(mg/L) JO 287.5+95 0 260+84 0
J2 205+57.5" -29 201+60% -23
J6 227+34.5 -21 27067 +4
J14 284+100 -1 295.5+87 +14
J20 | 323+585" | +12 323.5£71.5" +24

Spirulina Spirulina
un-supplemented supplemented
Day [ subjects (-) (n=20) | subjects (+)(n=20)
S Mean | NPTP(% | Mean | NPTP(%
+SD ) +SD )
+ +
Transferri Jo 1'64_0' 0 1'63_0' 0
n
@) 1 1.52¢o. 6 1.53¢0. 6
1.540. 1.6£0.
J6 3 -6 5 0
1.540. 1.610.
J14 3 -6 3 0
1.6+0. 1.7+0.
J20 3 0 3 +6

NPTP or Nutritional Protein Taken Percent =(Daytime Average
value -JOAverage value)x100/J0Average value

With the TBPA, it was observed according to
NPTP that from J6 to J14, the JO average values are
also fast obtained at the supplemented subjects than
the unsupplemented (p<0.05).

As for the average values of the un-supplemented
subjects, they are later similar to those of JO (Table
4).

NPTP or Nutritional Protein Taken Percent=(Daytime Average
value -JOAverage value)x100/J0Average value p: significance
value ; Means with different superscript letters in the same column
are significantly different (p.<0.05), SD=standard deviation
a*=Low TBPA average value Versus JO (p.<0.05 ); b*=Increase
TBPA Average value Versus JO ( p<0.05)

DISCUSSION

This study was realized to appreciate the
spirulina supplementation effects on the nutritional
proteins. The study showed that this supplementation
was good for the spirulina supplemented burnt
persons than the unsupplemented subjects. In every
case, we observe in the two first days a rough fall of
all biochemical parameters protein because the
subjects are without food.

This rough reduction is understandable by a
protein hypercatabolism and would be associated to
burns at the skin level. It is normal that the treatment
of the burnt persons is done with a varied food and
rich in proteins, carbohydrates, essential lipids,
vitamins and trace elements. This food has to allow
correcting this metabolic anomaly so that the cure is
observed'**,

The two first days show that all the nutritional
proteins concentrations begin to increase and to
become later those obtained the first day from burns.
What shows that the basic ration proposed in the burn
center allows a good care.

The difference between the protein nutritional
markers of the two groups (I and 1) is observed at the
level of their evolution or NPTP. Indeed, the blood
total proteins concentration of the spirulina
supplemented subjects there is above that of the
subjects without supplementation from the 6th day.
This observation is the same in the days 14 and 20.

At J6, J14 and J20, the various concentrations
(albumin, TBPA, transferrin) respective for the
spirulina supplemented are widely above those
without spirulina and those of departure (JO0). Here we
observe an increase taken significant protein. So, the
values of departure (JO) are fast obtained with the
spirulina supplementation.
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With the albumin, the value of JO is already
obtained to J20 at the spirulina supplemented what is
not the un-supplemented. Transferrin and TBPA,
values of departure is obtained to J6 for the
supplemented whereas she is respectively obtained to
J14 etJ20 for the spirulina un-supplemented.

All these observations suggest that the spirulina
supplementation has a beneficial effect in the burnt
persons care because she allows restoring quickly the
normal protein values than the un-supplemented. This
fast increase protein values is due to the composition
of the spirulina.

Indeed, several studies showed that the spirulina
would contain high content of proteins, nutrients
(carotenoids, vitamins and minerals)"*2. Besides, it
was demonstrated that vitamins (Vitamin A)* and the
iron'* participates strongly in the proteins synthesis in
particular the Albumin, Transferrin and TBPA what is
observed in our study with the spirulina
supplementation. In  addition, spirulina  has
demonstrated its several biological activities such as
inhibit viral replication, prevent anemia, prevent fatty
liver disease and has hypoglycemic and hypolipemic
properties’> 8.

CONCLUSION

This study showed that the blood nutritional
proteins at the spirulina supplemented subjects
normalize very quickly that those have not
supplemented because of the high content proteins
and nutrients that it abounds.

Although the care of the burnt persons is good
with the daily food ration given in the center, it would
be desirable to supplement the burn subjects with
spirulina. This supplementation will obviously allow
decreasing the hospitalization daytime what would
reduce inevitably the costs of this hospitalization for
the burned patients.
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