10 - ORIGINAL ARTICLE
CLINICAL INVESTIGATION

Nutraceutical preconditioning with arginine and oil mixes. Effects on inflammatory
mediators, oxidative stress and lipid profile in patients undergoing radical prostatectomy*

Lilian de Lima Tavares', Karla Pinheiro Cavalcante', Marcio Wilker Soares Campelo", Leonam Gomes Coutinho™, Silvia

Regina Batistuzzo de Medeiros', Sérgio Botelho Guimaries”, Paulo Roberto Leitdo de Vasconcelos""

DOI: http://dx.doi.org/10.1590/S0102-86502014000800010

'Fellow Master degree, Department of Surgery, Postgraduate Program in Surgery, Federal University of Ceara (UFC), Fortaleza-CE, Brazil. Technical
procedures, acquisition and interpretation of data.

Fellow PhD degree, Department of Surgery, Postgraduate Program in Surgery, UFC, Fortaleza-CE, Brazil. Technical procedures, interpretation of
data.

Eellow PhD degree, Department of Genetics and Cellular Biology, Postgraduate Program in Biochemistry, Federal University of Rio Grande do Norte
(UFRN), Natal-RN, Brazil. Technical procedures, interpretation of data.

VPhD, Full Professor, Department of Genetics and Cellular Biology, Postgraduate Program in Biochemistry, UFRN, Natal-RN, Brazil. Interpretation
and analysis of data.

VPhD, Associate Professor, Department of Surgery, Postgraduate Program in Surgery, UFC, Fortaleza-CE, Brazil. Manuscript writing, critical revision.
VIPhD, Full Professor, Coordinator, Postgraduate Program in Surgery, Department of Surgery, UFC, Fortaleza-CE, Brazil. Conception, design,
intellectual and scientific content of the study; critical revision, final approval of the manuscript.

ABSTRACT

PURPOSE: To investigate whether there is any effect resulting from preconditioning with nutraceutical supplementation containing
arginine and oil mixes with high ©9:®6 ratio and low ®6:®3 ratio containing EPA and DHA, ALA fatty acids on inflammatory mediators,
antioxidant and lipid profile modulation in surgical trauma.

METHODS: Twenty-six men scheduled for radical prostatectomy were randomized into three groups and treated as follows: Group 1
(skim milk, 0% fat), Group 2 (supplement with w6:®3 ratio of 8:1 and arginine) and Group 3 (supplement with high ®9:w6 ratio of 3.2:1
and low m6:®3 ratio of 1.4:1 and arginine). Patients received skin milk or supplements twice a day (200 ml) during five days prior to
surgery. Peripheral venous blood samples were collected at three different timepoints: five days before surgery (PRE), before anesthesia
induction (IND) and on the 2™ postoperative day (POS). Parameters analyzed included inflammatory cytokines (IL-18, IL-6, IL-8 and
TNF-a), antioxidants (catalase), lipid profile and heat shock protein (HSP-27).

RESULTS: There were no significant differences between groups on inflammatory mediators and antioxidant parameters. However,
lipid profile values (Cholesterol, LDL, Triglycerides, VLDL), were significantly different.

CONCLUSION: Preconditioning with arginine and oil mixes containing high ©9:@6 ratio and low m6:®3 ratio, has no effects on
inflammatory mediators and oxidative stress in patients undergoing radical prostatectomy. Reduction of cholesterol, triglycerides, LDL
and VLDL profiles may be related to the trauma effect.
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Introduction

Trauma and surgery trigger the production of
proinflammatory cytokines, and can induce severe alterations
in the immune system, which results in increased rates of septic
and inflammatory complications postoperatively'. Perioperative
supplementation with immunomodulatory diets is safe and
effective in reducing postoperative infections, length of hospital
stay and reduce the need for antibiotics, increasing cellular and
humoral immunity compared to standard nutrition®”.

Fatty acids are organic molecules composed of atoms
of carbon, hydrogen and oxygen. Food ingestion provide most
daily needs. On other hand liver, adipose tissue and mammary
glands are able to synthesize fatty acids from glucose and
amino acids by means of specific enzymatic reactions®. Fatty
acids frequently incorporated into membrane phospholipids
are the -3 eicosapentacnoic (EPA), and docosahexaenoic
(DHA) acids, -6 arachidonic acid (AA), and ® -9 oleic acid
(OA)’. Polyunsaturated fatty acids (PUFAs) influence immune
and inflammatory responses, the synthesis of inflammatory
modulators (eicosanoids and resolvins) and signal transduction,
with greater or lesser production of inflammatory cytokines'.
Omega-3 fatty acids act as competitor for the same metabolic
pathway of arachidonic acid, inhibiting its oxidation and
suppressing the production of eicosanoids. In addition, some of
the mediators derived from ®3 include the 5-series leukotrienes
and 3-series thromboxanes that produce less inflammation and do
not promote tumor growth'™!'". The ®3 is also a substrate for the
synthesis of resolvins associated with potent anti-inflammatory
and immunoregulatory activity'.

Arginine is a conditionally essential amino acid in
stress situations and acts accelerating the excretion of hormones
that promote anabolism after trauma, stimulating cellular
immunity and lymphokine generation. Is also a substrate for
the production of nitric oxide (NO), which enhances the effects
of macrophages and bactericidal activity, and improve surgical
wound healing and protect against infection and ischemia-
reperfusion injury®7’13,

The effect of oral suplementation with ®9, ®3 and
arginine has not been assessed in the setting of prostatectomy.
This study aimed to verify if oral nutritional supplement using
arginine and oil mixes with high ©®9:®6 ratio and low ®6:03
ratio containing 3 acids (ALA, DHA and EPA) has nutraceutical
preconditioning effect on the inflammatory mediators, oxidative
stress and lipid profile in trauma surgery in a sample of patients

undergoing radical prostatectomy.

Methods

This randomized, double-blind, paired clinical study
was approved by “Waldemar Alcantara” General Hospital Ethics
Committee, Protocol N°. 15/2012 C.E., October 10, 2012 and
conduced in compliance with the Helsinki Declaration of 1975, as
revised in 2008 (World Medical Association www.wma.net/e/policy/
b3.htm) and Resolution 196/96 of the Brazilian National Health
Service (http://conselho.saude.gov.br/resolucoes/reso_96.htm).

Written informed consent was obtained from all patients.
Twenty six patients undergoing prostatectomy were included in
the study. Exclusion criteria were: patients with septic shock;
undergoing immunosuppressive therapy; thrombocytopenic
and / or continuos use of potent antiplatelet drugs (bisssulfato
de clopidogrel, heparin, aspirin); with diabetes mellitus, renal
insufficiency, hepatic impairment, heart disease or undergoing
angioplasty and stenting; pancreatitis and body mass index - (BMI)
<18.5 and >30kg/m2. Randomic allocation of patients to groups
G1, G2 or G3 was made by software program (www.lee.dante.br).
Patients who met inclusion criteria were treated as follows: Group
1 (n=9) (skim milk with 0% fat), Group 2 (n=8) (supplement with
®6:03 ratio 8:1 and arginine) and Group 3 (n=9) (supplement with
high ®9:06 ratio 3.2:1 and low ®6:®3 ratio of 1.4:1 and arginine
10g). The supplements were administered to each group in two
daily doses of 200ml, within five days prior to surgery.

Peripheral venous blood was collected at three different
timepoints: on the fifth day before the administration of the
supplement (PRE), before anesthesia induction (IND) and on
the 2" postoperative day (POS). Parameters analyzed included
inflammatory (IL-1B, IL-6, IL-8 and TNF-a), antioxidants

(catalase), lipid profile and preconditioning (HSP-27).

Surgical procedure

All surgical procedures were performed under anesthesia
at the “Waldemar Alcantara” General Hospital (Fortaleza, Ceara)

using the same technique for all prostatectomies.

Biochemical analysis

Cytokine assay was performed by Luminex® (Milliplex
Map Kit - High Sensitivity Human Cytokine Magnetic Bead Kit,
Millipore) method. Heat Shock Protein’s dosage (HSP - 27) was also
performed by Luminex® method (Milliplex Map Kit - 5-Plex Heat
Shock Protein Magnetic Bead Kit, Millipore). Antioxidants parameters
were measured using Milliplex® Map Human Panel Oxidative stress
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Magnetic Bead Panel (HOXSTMAG-18K). Assay kits were purchased
from EMD Millipore Corporation®, Billerica, MA, USA. Lipid profile

was assessed by one private laboratory hired for this purpose.

Statistical analysis

The study data were entered in Microsoft Excel for
Windows version 2007. GraphPad Prism 5.0 (GraphPad Software,
San Diego, California, USA, www.graphpad.com) was used for
statistical analysis and graphics design. All data was tested for
distribution (Kolmogorov-Smirnov test). Non-parametric data were
analyzed using Kruskal-Wallis/Dunn tests. Results were presented as
meantSD. The level of statistical significance was set at 5% (p<0.05).

Results

No statistically significant differences (p>0.05) were
found for IL-1B (Figure 1), IL-6 (Figure 2), IL-8 (Figure 3),
TNF-a (Figure 4) and HSP-27 (Figure 5) variables.
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FIGURE 1 - Concentration of IL-1f (pg/ul) in all groups (G1, G2 and
G3) at 3 timepoints: before administration of the supplement (PRE)
before anesthesia induction (IND) and postoperative (POS). p>0.05. (G1
vs. G2, G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p>0.05).
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FIGURE 2 - Concentration of IL-6 (pg/ul) in all groups (G1, G2 and G3)
at 3 timepoints: before administration of the supplement (PRE) before
anesthesia induction (IND) and postoperative (POS). p>0.05. (G1 vs. G2,
G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (»p>0.05).
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FIGURE 3 - Concentration of IL-8 (pg/ul) in all groups (G1, G2 and G3)
at 3 timepoints: before administration of the supplement (PRE) before
anesthesia induction (IND) and postoperative (POS). p>0.05. (G1 vs. G2,
G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p>0.05).
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FIGURE 4 - Concentration de TNF - a (pg/ul) in all groups (G1, G2
and G3) at 3 timepoints: before administration of the supplement (PRE)
before anesthesia induction (IND) and postoperative (POS). p>0.05. (G1
vs. G2, G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p>0.05).
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FIGURE 5 — Expression of HSP-27 (MF]I) in all groups (G1, G2 and G3)
at 3 timepoints: before administration of the supplement (PRE) before
anesthesia induction (IND) and postoperative (POS). p>0.05. (G1 vs. G2,
G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p>0.05).

Statistically differences (p<0.05) were
found for triglyceride (PRE vs. POS timepoints) (Figure 6), total
cholesterol (Figure 7) (PRE vs. IND vs. POS) and LDL cholesterol

(LDL-c) (Figure 8) variables (PRE vs. IND vs. POS).
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FIGURE 6 - Concentration of triglycerides (mg/dl) in all groups (G1, G2
and G3) at 3 timepoints: before administration of the supplement (PRE)
before anesthesia induction (IND) and postoperative (POS). p>0.05. (G1
vs. G2, G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p<0.05).
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FIGURE 7 - Total cholesterol (mg/dl) values in all groups (G1, G2 and
G3) in 3 timepoints: before administration of the supplement (PRE)
before anesthesia induction (IND) and postoperative (POS). p>0.05. (G1
vs. G2, G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p<0.05).
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FIGURE 8 - Concentration of LDL-c (mg/dl) in all groups (G1, G2
and G3) in 3 timepoints: before administration of the supplement (PRE)
before anesthesia induction (IND) and postoperative (POS). p>0.05. (G1
vs. G2, G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p<0.05).

No statistically significant differences (p>0.05) were
found for HDL cholesterol (Figure 9) and for VLDL variables in
all timepoints (PRE vs. IND vs. POS) (Figure 10).
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FIGURE 9 - Concentration of HDL-c (mg/dl) in all groups (G1, G2 and
G3) in the 3 time-points: before administration of the supplement (PRE)
before anesthesia induction (IND) and postoperative (POS). p>0.05. (G1
vs. G2, G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p>0.05).
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FIGURE 10 - Concentration VLDL (mg/dl) in all groups (G1, G2 and
G3) in all 3 timepoints: before administration of the supplement (PRE)
before anesthesia induction (IND) and postoperative (POS). p>0.05. (G1
vs. G2, G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p<0.05).

Also, no significant differences (p> 0.05) were found
for the catalase variable when comparing all timepoints (PRE vs.
IND vs. POS) (Figure 11).
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FIGURE 11 - Expression of catalase in all groups (G1, G2 and G3) in
the 3 time-points: before administration of the supplement (PRE) before
anesthesia induction (IND) and postoperative (POS). p> 0.05. (G1 vs. G2,
G1 vs. G3, G2 vs. G3). Kruskal-Wallis test /Dunn (p>0.05).

Acta Cirvrgica Brasileira - Vol. 29 (8) 2014 - 541



Tavares LL et al.

Discussion

Published studies using cell cultures from animals or
humans have shown that EPA and DHA may cause decreased
production of IL-1B, TNF-a and IL-6'“". However, this results
were not repeated in the present study. No statistically significant
difference was observed in IL-1f, IL-6, IL-8 and TNF-a between
G1 (skim milk with 0% fat), G2 (arginine group: supplement with
®6:03 ratio of 8:1 and arginine) and G3 (oil mixes + arginine group:
supplement with ©9:®6 ratio of 3.2:1 and ®6:®3 ratio of 1.4:1 and
arginine), none of the time-points (PRE), (IND) and (POS).

Clinical trials using immunomodulatory formulas
containing ®3 (3.3g/day), arginine (1.2g/day) and nucleotides (1.2g/
day) for seven consecutive days before and after surgery in cancer
patients has showed that the immune response seen in patients
receiving supplemented diets occurred later (after the 2™ post-
operative day)>>*. These findings could can explain the different
results obtained in the present study. Although several of these
observations match the effects of @3 found in studies of cell culture,
animals and healthy subjects, and could be used as evidence of the
effectiveness of ®3 PUFA in trauma in post-operative timepoints, the
complex nature of the formula prevents a clear interpretation. The
effects can be assigned to any of the specified nutrients (arginine,
RNA, 3), or by the combination of these nutrients'¢.

Other studies also failed to demonstrate effects of ®3
PUFAs in the production of proinflammatory cytokines in humans.
Itisnot clear for whatreason these discrepancies are in the literature,
but it is likely that technical factors contribute to this. Another
factor which has recently been identified is genetic polymorphism
affecting the production of cytokines. It was found that the effect
of fish oil on cytokine production by human mononuclear cells
was dependent on the nature of the polymorphism (308 TNF-a
and +252 TNF-p), raising the possibility of identifying those that
are most and least likely to experiment specific anti-inflammatory
effects of fish oil'>2°,

Regarding the HSP-27, whose expression is induced
in response to a variety of environmental and cellular stresses,
previous observations showed that pretreatment with 3 induced
an increased expression of heat shock proteins!’'%. The increased
expression of these proteins in experimental models for sepsis,
shock, critical illness and injury reduces the organ injury, attenuates
the pro-inflammatory response and improves survival'®.
However, there was no statistically significant difference between
groups in none of timepoints (PRE), (IND) or (POS) studied here.

Zuliani et al?' suggest that ®3 act on lipid profile. The

plasma cholesterol and triglyceride levels are reduced with the use
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of fish oil in normolipidemic and hyperlipidemic patients?'. In this
trial, the levels of total cholesterol showed significant reductions in
the preoperative time-point (PRE) compared with the postoperative
(POS), and between anesthetic induction (IND) and postoperative
(POS) time-points in all patients (G1, G2 and G3).

In the analysis of triglycerides, there was no significant
reduction from the anesthetic induction (IND), to postoperative
(POS) in G1 and G2 groups. On the other hand the results disclosed
significant differences in G3 patients (PRE vs. POS and IND vs.
POS). Denke?* studies suggest that increased serum levels of HDL
are mainly related to physical activity. No significant differences
were observed in this study.

LDL, VLDL, total cholesterol and triglycerides levels
were reduced in all groups and timepoints, suggesting that the
trauma effect occurred due to the recruitment of leukocytes to
form lipid membranes to mitigate the inflammatory response and
tissue regeneration. Therefore, it cannot be said that there was a
preconditioning effect of arginine and oil mixes.

Catalase is an endogenous antioxidant enzyme that
catalyzes the breakdown of intracellular and extracellular peroxide
(H,0,) and hydrogen and plays a key role in protecting cells against
reactive oxygen species®?. In this trial, catalase variable showed no
statistically significant difference between groups and time-points.

In the present study, although none of the patients
presented complications, diet-related or not (fever, diarrhea,
vomiting or shock), the potential benefits cited in the literature
associated with immunomodulators use were not found. It
is believed that this may be due to the small sample size (26
patients distributed in three groups). Other reasons include the
short duration of preoperative immunomodulator administration
(only five days), and short-term follow up of patients, since the
discharge, and therefore the last blood collection was taken on
the 2nd postoperative day, while several studies have analyzed
inflammatory parameters after one post-surgical week. Still to be
considered, in the studies that showed a reduction in serum levels
of cytokines in surgery, it is that they used a similar amount of 3,
but only in the form of EPA and DHA. The type of ®3 may have
been an influence, and ALA could have negatively contributed to

the oil mixture, thereby interfering with the results.
Conclusions

Oral nutritional supplementation using arginine and oil
mixes with a high ®9:06 ratio and low ®6:03 containing ©®3
acids (ALA, EPA and DHA), has no effect as nutraceutical pre-
conditioning on the inflammatory mediators and oxidative stress
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in patients undergoing radical prostatectomy. Reduction of lipid
profile variables (cholesterol, triglycerides, LDL, VLDL) are
related to the trauma effect.
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