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Subfamily Lamiinae (Coleoptera; Cerambycidae) jncludes some beetles of economic <ff /| Formatted Cpor)
and ecological importance, called “Twig girdlers” (Oncideres cingulata) that girdle the Deleted: that ..irdle branches for them to[ 777 |
Jbranches and trunks of living trees (Linsley, 1959; Calderdn-Cortés et al., 2011). These { Formatted - [2)
insects earned their name as the female, beetles girdle branches for egg-laying, They {Deteted: s )
insert the eggs between the bark and wood, in incisions made with, their mandibles { Deleted: , )
(Rice, 1989; Rice, 1995; Lemes et al., 2011). ( Deleted: that )
Among the twig girdlers, the genus Oncideres jncludes the largest variety of (Formatted C )
species (Monné, 2002), and gxcluding the American continent, they yange from (_Deleted: which )
Argentina to the southern United States (Hovore & Penrose, 1982; Rice, 1989; Di lorio, ( Formatted : C.nial]
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1996). In Brazil, this species js widely distributed, having been recorded in all the ( Deleted: by )
regions (Peres Filho et al., 1992; Witeck Neto & Link 1997, Coutinho et al., 1998, I Formatted _[16]
. . . { Formatted [ﬁ
Martins & Galileo, 2009, Cordeiro et al., 2010, Lemes et al., 2010). A
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Oncideres ocularis Thomson, 1868, are considered a potential threat to forest ( Deleted: the greatest number of )
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plantations, as they damage several tree species of the family Fabaceae, £.9., the black 5OH
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wattle (Acacia jnearnsii De Wild.), In southern Brazil, Acacia bonariensis Hook. & Deloted: of Americs .Hovore & Penrose_ [10] )
Am. and Pithecolobium sp. Mart. (Volcano & Pereira, 1978; Marinoni, 1979). This ( Deleted: canbe )
girdler is found from Argentina to the South and Southeast of Brazil (Volcano & .\ \LDeteted: sshasalreasy been repored )
. Deleted: causing...s they injuries to [W
Pereira, 1978). | Deleted: among them }
Thus far only a few studies have been conducted, on the twig girdler, mostly on Deleted: ...g., the black wattle (Acacia ( __ 121 )

those found on, the host, plants in Brazil (Baucke, 1957; Baucke & Bertels, 1966; i ' \.ooteted: Wild. 1d). oy
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Marinoni, 1979). Vulcano and Pereira (1978) priefly described the characteristics of the (Deleted: distributed )
biological stages of this insect as adults, as well as their distribution and the host plants ( eteted: To date, )
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impluviata (Germar, 1824,  and Martins, 1981). In both these studies, the authors
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Jighlighted the difference between the two species as seen in the white pubescence on
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the sides of the metasternum, which in the case of O. ocularis, extends to the sides of

the mesosternum. As they are often found occupying, the same regions and O. ocularis

is more difficult to find (Baucke, 1957) these two twig girdlers are sometimes mistaken

for each other, Dillon & Dillon (1946) also described the adult males and females of O. / .
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ocularis, although the other phases were nof, characterized. Hence, there is a gap in 7| Deleted: characterized. .escribed the adull 307 ]

knowledge yegarding the biological stages of this insect.

The objective of this study Js to increasg, the scientific knowledge on the 7{Deleted:T...hisstudyhadtheobjectiveo{ﬂ" [31]

biological characterization of the phases and the ecological girdling and oviposition

patterns of O. ocularis.

MATERIALS AND METHODS

Field studies were conducted between November 2009 and March 2011, jn four
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areas. The first study was done in,a commercial plantation of Acacia mangium Willd. jn {[ Deleted:
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Myrmecological News

rubropilosa (Hymenoptera: Formicidae) in the eucalyptus plantations in Bahia

State, Brazil

Pedro:04/11/13

Abstract

Genus Atta includes some of the most important For
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which cause extensive damage to the eucalyptus plantations. Atta sexdens rubropilosa
(Forel, 1908) (Hymenoptera: Formicidae), one of the chief pests in Brazilian
reforestation, can restrict forest productivity by their intensity and constant leaf cutting
of the plant leaves at all stages. Therefore, the demand for new products to control the
A. sexdens rubropilosa populations justifies the study of the utilization of the dry
powder formulation of diatomaceous earth (silica dioxide) in the eucalyptus cultivars.
The study was conducted using 120 colonies of A. sexdens rubropilosa in a four-year-
old Eucalyptus grandis Hill ex-Maiden x Eucalyptus urophylla Blake (Myrtaceae)
(urograndis) stand, with plants spaced 2.5x3.0 m apart, covering an area of
approximately 40 hectares in Caraivas, Bahia State, Brazil. Once these colonies were
numbered, their geographical coordinates collected and their areas measured with tape
based on their longer length and width, the area of loose soil was calculated and they
were divided into classes based on area size. The randomized block experimental design
was used with six treatments, including 1, 10, 25 and 50g/m2 of diatomaceous earth and

6.09/m2 bait with sulfluramid per square meter of loose soil. Five replications were

eaf-cutting ants in forestry, [

Deleted: Leaf-cutting ants of the genus Atta are
among the most important Formicidae for forestry
due to damage on eucalyptus plantations. Atta
sexdens rubropilosa (Forel,1908)
(Hymenoptera:Formicidae), a major pest in Brazilian
reforestations, can limit forest productivity by
intense and constant cutting of leaves on plants at all
stages. The need for new products to control A.
sexdens rubropilosa justifies the study of
diatomaceous earth (silica dioxide) in dry powder
formulation against this pest in cultivated eucalyptus.
The study was conducted with 120 colonies of A.
sexdens rubropilosa in Eucalyptus grandis
Hillex.Maiden x Eucalyptus urophylla Blake
(Myrtaceae) (urograndis) stand with four years old,
spaced 2.5x3.0meters and with an area of
approximately 40 hectares in Caraivas, Bahia State,
Brazil. These colonies were numbered, its
geographical coordinates collected and their areas
obtained with tape based in their longer length and
width to calculate the area of loose soil and separated
by area size classes. The experimental design was
randomized blocks with six treatments (1,10,25 and
50g/m? of diatomaceous earth and 6.0g/m? bait with
sulfluramid per square meter of loose soil) with five
replications, each with four colonies of this ant. The
silicon dioxide was applied as powder in active ant
holes of A.sexdens rubropilosa and the bait
sulfluramid applied in bulk in a localized way. The
evaluations were performed at 1,7,15,30,60,90 and
120 days after the application of the products. The
control efficiency was corrected by the Abbott
formula, the results submitted to analysis of variance
and the means were compared with the Tukey test at
5% probability. The control efficiency of A. sexdens
rubropilosa with silicon dioxide at the
concentrations of 1,10,25 and 50¢/m? of loose soil
ranged from 5.26 to 31.57% from seven to 120 days
after the application of the product without
difference with the control. The efficiency of the bait
with sulfluramid was higher than those of the other
treatments. The efficiency of silica dioxide to
A.sexdens rubropilosa was low and with similar

\values to the control.
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done with each of the four colonies of this ant. Powdered silicon dioxide was applied to
the active A. sexdens rubropilosa ant holes and sulfluramid was applied in bulk as bait
in a localized manner. Evaluations were conducted at 1, 7, 15, 30, 60, 90 and 120 days
after the products were applied. Using the Abbott formula, the control efficiency was
corrected and the results were subjected to the analysis of variance and the means were
compared with the Tukey test at 5% probability. The control efficiency of A. sexdens
rubropilosa with silicon dioxide at the concentrations of 1, 10, 25 and 50g/m2 of loose
soil was seen to range from 5.26 to 31.57%, between 7 and 120 days post product
application without difference from the control. The bait using sulfluramid showed
higher efficiency than those employing other treatments. The efficiency of silica dioxide
to A. sexdens rubropilosa was low, showing values similar to the control.

Keywords: biological control, Eucalyptus, forest pests, monitoring, sulfluramid.

Introduction

from man, these organisms are the only group to exhibit an advanced understanding of
agriculture, acting as farmers, based on their mutual symbiosis with a fungus, which
began from more than 50 million years before man's existence (1) Species of the genera
Atta and Acromyrmex Mayr Fabricius (Hymenoptera: Attini: Myrmicinae) are the best
known Formicid ants of the New World, chiefly because of the damages they cause to
agriculture and forestry by plant defoliation (2).

eucalyptus, showing an increase from 3.4 million hectares in area in 2005 (3) to

4.873.851 in 2011 (4). Costs incurred for pest control in eucalyptus cultivation include

<
-1 Deleted: The ants are eusocial insects with

advanced agriculture stage. These organisms are the
only group, besides man, with an advanced
agriculture, based in mutuality symbiosis with a
fungus that arose more than 50 million years before
man existed and become farmer (1). Species of the
genera Atta and Acromyrmex Mayr Fabricius
(Hymenoptera: Attini: Myrmicinae) are the best
known Formicidae of the New World, mainly
because of damages to agriculture and forestry by
|_plant defoliation (2).
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increased from 3.4 million hectares in 2005 (3) to
4.873.851 in 2011 (4). Costs of pest control in
eucalyptus in the cultivation include 30% for the
control of ants up to the third cycle (5). The total tree
defoliation reduced growth of Eucalyptus grandis
Hillex.Maiden (Myrtaceae) in 11mm in diameter and
0.7m in height, with 13% loss in timber volume at
the end of seven years (6). Damage by ants reached
about US$8.26 per eucalyptus tree (7). Total and
subsequent defoliations of eucalyptus seedlings
showed higher losses in diameter and plant height
(8). The integrated management of ants in planted
forests in Brazil aims to reduce the cost of
controlling these pests with the application of
insecticides. This is a requirement of the forest
certification and monitoring of these forest pests
allows analyzing the interactions between

L populations of ants and forest productivity (9).
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30% for controlling them up to the third cycle (5). The total tree defoliation reduced the
Eucalyptus grandis Hill ex-Maiden (Myrtaceae) growth to 11mm in diameter and 0.7m
in height, with 13% loss in timber volume by the end of seven years (6). Cost of damage
by the ants went up to about US$8.26 per eucalyptus tree (7). The total and subsequent
defoliations of the eucalyptus seedlings revealed even higher losses in diameter and
plant height (8). The integrated management of the ants in the planted forests in Brazil
attempts to reduce the cost of pest control by applying insecticides. This is a mandatory
requirement for the forest certification and monitoring of these forest pests which
enables an analysis of the interactions between the ant populations and forest
productivity (9).

irrespective of nest size, sampling method or region (10), as the queens of these insects
randomly drop into the areas and their nests receive periodic control, which support the
maintenance of random distribution over time (11). The ant colonies in the cultivated
forests are monitored using sampling plans of their numbers utilizing a variety of
methods including worse focus (12), fixed plot size (13), transects (14), quadrants
(14.1), sequential (15) and geostatistics (16).

The ant control methods include mechanical, cultural, physical, biological,

LHHE dit contror metnoas nciaac  mecraricat, cultdral, priysiCal, D1010gicdl,

behavioral control, as well as resistance of plants in light of the studies on the effect of
climatic factors, predators and parasitoids, pheromones, fungi and the use of chemical
pesticides (17). In the forest sector, the chemicals, mainly used in the baits, have been
found to be the best ant control option (18).

However, the ants continue to challenge all the efforts employed to reduce the

yOWever, Uie ants cornunue 1o crianenge all tie emorts €impioyed 10 reduce e

extent of the damage they cause, even with the use of more efficient, specific and
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cultivated forests is casual, regardless of their nest
size, the sampling method and the region (10),
because the queens of these insects fall randomly in
the areas and their nests receive periodic control,
which tends to maintain this random distribution
over time (11). The monitoring of ant colonies in
cultivated forests is done with sampling plans of
their numbers with different methods such as the
worse focus (12), plots of fixed size (13), transects
(14), quadrants (14.1), sequential (15) and

| geostatistic (16).

-1 Deleted: The methods of controlling ants include

mechanical, cultural, physical, biological, behavioral
and resistance of plants with studies on the effect of
climatic factors, predators and parasitoids,
pheromones, fungi and the use of chemical
pesticides (17) .Chemicals, mainly incorporated into
baits are the best option to control ants in the forest
sector (18).

| Deleted: The ants continue to challenge efforts to

minimize their damage, even with more efficient,
specific and sophisticated equipment. The
constraints of the Forest Stewardship Council (FSC)
seek viable alternative methods to control ant
colonies (19).
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sophisticated equipment. Therefore, the Forest Stewardship Council (FSC) is
constrained to identify alternative viable methods of ant control (19).

This study aims at assessing the use of diatomaceous earth (silica dioxide) in dry

v

powder formulation in the control of the leaf-cutting ant, A. sexdens rubropilosa in the

eucalyptus cultivation.

-1 Deleted: The aim of this study was to evaluate the

use of diatomaceous earth (silica dioxide) in dry
powder formulation for the control of the leaf-cutting
ant A. sexdens rubropilosa in eucalyptus cultivation.




Abstract

by methods or analytical relations like the classical laminate theory, pased on factors, including mechanical properties, fiber
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percentage, and product methods and etc. Generally, however, these estimates are far removed from the actual experimental

results. This research investigates ghe influence of the product methods and different cores on the buckling and post buckling

behaviors of sandwich panels. Each panel was built Jo suit different product methods, using the hand lay-up or vacuum bag

infusion procedure with different cores. To build the panels, a deliberate and informed,choice of materials has to be made which

£an be psed in the marine industry, gspecially for high-speed boats. Sandwich panels are 150x450 mm? in dimension,with one

Simpld support and one clamped support. After the tests, the results of the numerical models, which are derived from finite

element software, are compared with those of the experimental data. The results represent.a combined model which is suitable for

simulated buckling and post buckling behavior. After selection of the software model, different parameters were evaluated
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editing changes have retained the intended
meaning.

vegarding the link element which has the mostgfficiency on the numerical results.

Key Words:

Composite Sandwich Panel, Buckling, Post-Buckling, Vacuum Infusion Procedure

1. Introduction
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transport, and ultimate vessel, speed gtc., gngineers need to use optimum product methods and lighter weight

Deleted: M...arine industry is developing V(" 3]

materials, Pue tq, the increase jn size, speed and yeduction in the ship’s body, engineers are considering different

materials like composites o fulfil the requirements, as mentioned. These materials are largely used in vessels @s

well as in other marine structures) as laminate or sandwich panel structures.

On the other hand, any pther loads for example, the buoyancy force, waves and dead weight loads which act

upon a vessel’s body must be considered; therefore, the structure of the vesselmust meet local and global standards.
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One of these category loads that occurs in a body is the in-plane load, Created by several factors, these loads cause

global body deformations, @among which hogging and sagging are the major pnes. With the appearance of hogging,

sagging and in-plane loads, investigation of the puckling and post buckling behavior of $he sandwich panels,used in

Jthe gonstruction of the vessels pecomes essential. Despite the laminate structure or one composed of sandwich

composite materialg, the mechanical behavior can be assessed by specific methods or analytical relations like the

classical laminate theory, depending upon the factors such as mechanical properties, fiber percentage, and product

methods,etc.; however, generally these estimates are far removed from the actual experimental results.

On the other hand, ymost classification societies prefer to use experimental equations instead of the glassical

laminate theory. In this regard, most, often classification societies would evaluate the accuracy of their experimental
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equations or improve the, accuracy level of demand by conducting some tests pn specimens of the composite

structures that are used in the, body of the vessel. I, is important to note that because the mechanical property and

behaviors of the elements are, not complicated, the identity of the mechanical behavior ynentioned garlier, is one of

the deficiencies of the research, Hence, studies that have jncluded this aspect jn this field, can debate from three

Yiewpoints: analytical studies, experimental studies and numerical studies.




functional recovery of spinal cord injured rats

ABSTRACT,

Spinal cord injury (SCI) is recognized as one of the main clinical causes of disability in young
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adults. To date no suitable natural remedy has been identified for SCI management. Therefore,
finding new therapeutic agents to enhance neuroprotection post SCI has become a pressing need.
The objective of this study was to examine the effects of ascorbic acid and alpha-tocopherol on
the locomotor functional recovery of rats with incomplete spinal cord injury. In this study, a total
of 80 male Sprague-Dawley rats (180-200 g) were used. Seventy of them were subjected to SCI
and given various doses of ascorbic acid and alpha-tocopherol as treatment for 84 days (12
weeks). The remaining 10 rats were used as a control (without SCI, untreated). Spontaneous
coordinate activity (SCA), Basso, Beattie, and Bresnahan (BBB) and Tarlov scores were used to
assess the locomotor recovery. When compared with the baseline value, all the rat groups tested
(i.e. 3, 4,5, 6, 7and 8) showed gradual improvements in the SCA, BBB and Tarlov scores at the
end of the first week. These improvements were sustained at all time points until the completion
of the trial period (week 12). Besides, when compared with disease control, positive
improvements were observed in all the groups tested with respect to their SCA, BBB and Tarlov
scores throughout the trial period. When the low-dose ascorbic acid and alpha-tocopherol groups
were compared with the high-dose ascorbic acid and alpha-tocopherol groups, positive
differences were observed in the BBB and Tarlov scores. When compared with the ascorbic acid
treatment group significant additional improvements were observed in the alpha-tocopherol
groups, especially in the high-dose alpha-tocopherol group. It was, therefore, concluded that the
administration of high-dose alpha-tocopherol enhances the SCI-induced locomotor functional
recovery as it is more effective than the ascorbic acid.

extreme anguish to the patients [1]. The ensuing neurological dysfunction and paralysis are
proportional to the severity of the trauma itself and is a primary problem in medicine, as it causes
a high degree of mortality, severe disability, is expensive to cure, involving extensive
rehabilitation and high costs [1]. Thus far, the management of SCI continues to pose a challenge
and no definite treatment has been identified to tackle it. However, several studies including
experimental modeling are being conducted to enable a better understanding of the anatomical
and biological consequences of injury and repair, including testing the effectiveness and the risk-
to-benefit ratio of the proposed therapy to help resolve this fundamental problem [2, 3].

Among the leading mechanisms associated with cell death post SCI, excitotoxicity, oxidative
stress, inflammatory response and apoptosis are recognized as the potential targets to prevent

-1 Deleted: Beneficial effects of ascorbic acid and

alpha-tocopherol on locomotor functional
recovery of spinal cord injured rats
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leading clinical causes of disability in young adults
for which no suitable natural remedies have been
found for SCI management. As such, the exploration
of novel therapeutic agents to enhance
neuroprotection after SCI is needed. The objective of
this study was to examine the effects of the ascorbic
acid and alpha-tocopherol on locomotor functional
recovery of incomplete spinal cord injured rats. A
total of 80 male Sprague-Dawley rats (180-200 g)
were used in this study. Of these 70 were subjected
to SCI and received various doses of ascorbic acid
and alpha-tocopherol treatment for 84 days (12
weeks), 10 rats were used as a control (without SCI,
untreated). Spontaneous coordinate activity (SCA),
Basso, beattie, and bresnahan (BBB) and Tarlov
scores were used to assess locomotors recovery.
Compared to baseline value, all of the test groups (i.e
3,4,5,6,7 and 8) showed a gradual improvements in
SCA, BBB and tarlov score at week 1, and such
improvements were maintained at all-time points
until the end of the trial period (week 12). In
addition, when compared to disease control, positive
improvements were observed in all test groups in
SCA, BBB and Tarlov scores throughout the trial
period. Compared to low dose ascorbic acid and
alpha-tocophoral groups, positive differences in
BBB and tarlov were observed in high dose ascorbic
acid and alpha-tocophoral groups. When compared
with ascorbic acid treatment notable added
improvements were observed in alpha-tocopherol
groups, especially in high dose alpha-tocopherol
group. In conclusion, the administration of high dose
alpha-tocopherol enhances the locomotor functional
recovery against SCI and it is more effective than
ascorbic acid.
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disease that leads to permanent disability and causes
excessive suffering [1]. The resulting neurological
dysfunction and paralysis is proportional to the
severity of the trauma itself and it is a fundamental
problem in medicine, causes high mortality, severe
disability, expensive cure, extensive rehabilitation,
and a high economic burden [1]. So far management
of SCI is challenging and there has been no definite
treatment for it. But numerous studies including
experimental modeling are being performed to assist
understanding the anatomical and biological
consequences of injury and repair, and testing the
efficacy and the risk-to-benefit ratio of a proposed
therapy performed to assist resolving this
fundamental problem [2, 3].1

1

Among the leading mechanisms associated to cell
death after SCI, excitotoxicity, oxidative stress,
inflammatory response and apoptosis are considered
potential targets to prevent tissue damage [4]. The
critical role of the spinal cord in a broad range of
physiological functions is clearly demonstrated by
the deficits observed after SCI and by the me(" 17




tissue damage [4]. The crucial role played by the spinal cord in a broad range of physiological
functions is clearly evidenced by the deficits observed post SCI and by the medical conditions
that arise during the acute and chronic phases post injury [5-7].

To date, the locomotor deficits have been extensively studied, and several techniques have been
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designed and developed to encourage and accelerate the recovery of locomotor function [8]. This
focus on locomotor function has been based on several concerns: its clinical relevance and
recurring nature, as well as the fact that it is easily and clearly observed and measured. Several
studies have also reported that functional outcomes, which, although they vary greatly, depend
upon the size and site of the injury, type and timing of intervention, as well as kind of recovery
and plasticity evaluated [9].

Over the recent past, several animal models of SCI have been developed, which have
considerably enhanced our understanding of the pathophysiology of this condition [10]. A gamut
of approaches to protect the injured spinal cord from secondary pathological processes have been
examined experimentally, including the use of antioxidants, membrane stabilizers, glutamate
antagonists, anti-inflammatories, caspase inhibitors, calpain inhibitors and other compounds of
unclear actions [11-14]. Also, commendable research on the role of free radicals in the
occurrence of ischemic damage has been done [15, 16]. In this study, ascorbic acid and alpha-
tocopherol, recognized as free radical scavengers, were used to investigate their efficiency in the
locomotor recovery of rats subjected to incomplete spinal cord injury.

Body weight

The group 2 rats (disease control group, SCI + saline) showed a gradual decline in body weight "

v e N Y Y N Y ) Y Dy Ty T

from day 2 until day 7 when compared with the baseline value. However, a gradual increase in
the body weight as observed from day 8 (second week onwards) which was maintained until the
study was completed (Table 2). Similar results were observed in all the groups tested (i.e. 3, 4, 5
and 7), in which the improvements were noted to begin on day 6 for groups 6 and 8. Compared
with the low-dose ascorbic acid (group 3) and alpha-tocopherol rat groups (group 5), positive
enhancements in body weight were observed in the rats treated with high-dose ascorbic acid
(group 4) and alpha-tocopherol (group 6). Further, when compared with the rats given ascorbic
acid treatment notable improvements were observed in the body weight in rat groups on alpha-
tocopherol, especially in those on high-dose alpha-tocopherol.

BBB score

At the end of the first week, groups 3, 4, 5, 6, 7 and 8 showed gradual improvement in the BBB
scores, when compared with the baseline value, which were maintained at all time points until
the completion of the trial period (week 12). Compared with the disease control, positive
improvements in BBB were observed in all the groups tested. Compared with the rats on low-
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‘| Locomotor deficits have been extensively studied,

and numerous techniques designed to promote and
accelerate recovery of locomotor function have been
developed [8]. This emphasis on locomotor function
is based on several considerations: its clinical
relevance, its repetitive nature, and the fact that it
can be readily observed and measured. Also many
studies reported that functional outcomes, however,
vary greatly, depending upon size and location of
injury, type and timing of intervention, and type of
recovery and plasticity evaluated [9].

1

In the recent years, several animal models of SCI
have been developed, which have considerably
advanced our understandings of pathophysiology of
this condition [10]. A variety of other approaches to
protect the injured spinal cord from secondary
pathological processes have been examined
experimentally, including antioxidants, membrane
stabilizers, glutamate antagonists, anti-
inflammatories, caspase inhibitors, calpain inhibitors
and other compounds of uncertain mechanism [11-
14].Also, considerable research efforts have been
focused on the role of free radicals in the occurrence
of ischemic damage [15, 16]. In this study, ascorbic
acid and alpha-tocopherol known as free radical
scavengers were used to investigate their efficacy in
the locomotor recovery of incomplete spinal cord
injured rats.
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weight at day 2 until day 7 as compared with the
baseline value. However, there was a gradual
increase in the body weight from day 8 (second week
onwards) and this improvement was maintained until
the end of the study (Table 2). Similar results were
observed in all test groups (i.e 3, 4, 5, 7), the
improvements were started on day 6 for group 6 and
8. Compared to low doses ascorbic acid (group 3)
and alpha-tocophoral groups (group 5), positive
improvements in rats’ body weight were observed in
high doses of ascorbic acid (group 4) and alpha-
tocophoral (group 6). Further, when compared with
ascorbic acid treatment notable improvements in
rats” body weight were observed in alpha-tocopherol
groups, especially rats received high dose of alpha-
tocopherol. |
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At first week end when compared to baseline value,
group 3,4,5,6,7 and 8 showed a gradual improvement
in BBB scores, and such improvements were
maintained at all-time points until the end of the trial
period (week 12). Compared to disease control
positive improvements in BBB were observed in all
test groups. Compared to low doses of ascorbic acid
(group 3) and alpha-tocophoral groups (group 5),
positive BBB improvements were observed in high
doses of ascorbic acid (group 4) and alpha-
tocophoral groups (group 6). In addition, whe(” 127




dose ascorbic acid (group 3) and alpha-tocopherol group (group 5), positive BBB improvements
were observed in the rats on high-dose ascorbic acid (group 4) and alpha-tocopherol (group 6).
Besides, when compared with rats given ascorbic acid treatment, significant additional
improvements were observed in the rat groups given alpha-tocopherol, mainly group 6 (i.e.
alpha-tocopherol 1000 mg/kg body weight). Compared with the initial weeks, the recovery rates
of all the groups tested were lower during last four weeks (i.e. weeks 9-12).

Tarlov score

W AUIOV SOl 4

Compared with the baseline value, groups 3, 4, 5, 6, 7 and 8 demonstrated gradual improvement
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in the Tarlov scores at the end of the first week, which were maintained at all time points until
the trial period was completed (week 12). Compared with the disease control positive
improvements in the Tarlov scores were observed in all the groups tested. Compared with the
rats on low-dose ascorbic acid and the alpha-tocopherol groups (groups 3 and 5), positive
differences were recorded in the Tarlov scores in the rats on high-dose ascorbic acid (group 4)
and alpha-tocopherol (group 6). However, when compared with those given ascorbic acid
treatment significant additional improvements were observed in the alpha-tocopherol groups,
especially group 6 (i.e. alpha-tocopherol 1000 mg/kg body weight). Compared with the initial
weeks, the recovery rates of all the rat groups tested were less over the last four weeks (i.e.
weeks 9-12).
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tarlov score at week 1, and such improvements were
maintained at all-time points until the end of the trial
period (week 12). Compared to disease control
positive improvements in tarlov scores were
observed in all test groups. Compared to low doses
of ascorbic acid and alpha- tocophoral groups (group
3, 5), positive differences in Tarlov scores were
observed in high doses of ascorbic acid (group 4)
and alpha-tocophoral groups (group 6). However,
when compared with ascorbic acid treatment notable
added improvements were observed in alpha-
tocopherol groups, specially group 6 (i.e alpha
tocopherol 1000 mg/kg body weight). Compared to
initials weeks, the recovery rates of all test groups
rats were less in last four weeks (i.e week 9-12).1
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DISCUSSIONY

1

Animal models play a critical role in the
development of experimental therapies for SCI. Rat
model, as the most consistently studied and
standardized model, has received much attention by
scientists for the assessment of locomotive
performance and to determine the functional
consequences of the initial injury, spontaneous
function recovery and the efficacy of therapeutic
strategies [20-23] Currently, a number of assessment
methods, such as BBB locomotor rating scale,
modified tarlov scoring system, grid-walk test,
narrow beam test and inclined plane test, have been
developed to evaluate the movement recovery after
SCI [17, 23-26]. Further, locomotor functional
outcome in experimental SCI models is the most
important factor for evaluating the extent of injury
and treatment efficacy. It is directly related to the
extent of neuronal damage in the gray matter at the
injury site, the loss of ascending and descending
axons in the white matter, and the reorganization of
the remaining nervous system [27, 28]. The objective
of this study was to examine the effects of the
ascorbic acid and alpha-tocopherol on locomotor
functional recovery of incomplete spinal cord injured
rats. From the observations of this present study, SCI
reduced the body weight of all the rats in control,
disease control and experimental groups rats for the
first week (first 7 days) followed by a slow recovery.
This is in accordance with previous studies reported
that SCI reduced animal body weight. This is partly
due to the loss of fluid during the surgical procedure
and the great stress exerted on the body at the time of
the initial trauma, so the body’s metabolism works
faster to provide energy and nutrients to help in
healing the body and fighting infections. As a result,
it helps in decreasing the weight of the animals [29-
32]. The results of this study showed that there was
gradual recovery over a period of 12 weeks after SCI
compared with baseline readings. These observations
are in agreement with previous findings [31-34].
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Spinal cord injury (SCI) is a devastating disease that leads to permanent disability and causes
excessive suffering [1]. The resulting neurological dysfunction and paralysis is proportional to
the severity of the trauma itself and it is a fundamental problem in medicine, causes high
mortality, severe disability, expensive cure, extensive rehabilitation, and a high economic burden
[1]. So far management of SCI is challenging and there has been no definite treatment for it. But
numerous studies including experimental modeling are being performed to assist understanding
the anatomical and biological consequences of injury and repair, and testing the efficacy and the
risk-to-benefit ratio of a proposed therapy performed to assist resolving this fundamental
problem [2, 3].

Among the leading mechanisms associated to cell death after SCI, excitotoxicity, oxidative
stress, inflammatory response and apoptosis are considered potential targets to prevent tissue
damage [4]. The critical role of the spinal cord in a broad range of physiological functions is
clearly demonstrated by the deficits observed after SCI and by the medical conditions that
develop in the acute and chronic phases after injury [5-7].
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Group 2 (disease control group, SCl+saline) showed a gradual decrease in rats body weight at
day 2 until day 7 as compared with the baseline value. However, there was a gradual increase in
the body weight from day 8 (second week onwards) and this improvement was maintained until
the end of the study (Table 2). Similar results were observed in all test groups (i.e 3, 4, 5, 7), the
improvements were started on day 6 for group 6 and 8. Compared to low doses ascorbic acid
(group 3) and alpha-tocophoral groups (group 5), positive improvements in rats’ body weight
were observed in high doses of ascorbic acid (group 4) and alpha-tocophoral (group 6). Further,
when compared with ascorbic acid treatment notable improvements in rats’ body weight were
observed in alpha-tocopherol groups, especially rats received high dose of alpha-tocopherol.

BBB

At first week end when compared to baseline value, group 3,4,5,6,7 and 8 showed a gradual
improvement in BBB scores, and such improvements were maintained at all-time points until the
end of the trial period (week 12). Compared to disease control positive improvements in BBB
were observed in all test groups. Compared to low doses of ascorbic acid (group 3) and alpha-
tocophoral groups (group 5), positive BBB improvements were observed in high doses of
ascorbic acid (group 4) and alpha- tocophoral groups (group 6). In addition, when compared with
ascorbic acid treatment, notable added improvements were observed in alpha-tocopherol groups
mainly group 6 (i.e alpha tocopherol 1000 mg/kg body weight). Compared to initials weeks, the
recovery rates of all test groups rats were less in last four weeks (i.e week 9-12).
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1. RELATED WORK
The following sections and sub-section present a review of literature yelated to the present work.
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A. Bilateral Symmetry

JHuman face has an approximate bilateral symmetry, which has been applied in psychological
2nd anthropological studies, specifically jo research the link between facial symmetry and facial
attractiveness [5]. Bilateral symmetry has also peen successfully applied jn face-yecognition ///
technologies. Josh and Aggarwal [7] jntroduced ‘“average-half-face”—a face-recognition /
technology that uses the symmetrical characteristics of a human face, The average-half-face
method has been widely applied to demonstrate a far-better performance as compared to that by
Jull-face recognition method. In their study with pilateral symmetry, Chen et al. [8] used an //
automated tool jo define the face symmetry as per the Gray Level Difference Histogram //
(GLDH);, this method is simpler and more efficient in detecting the symmetry axis. They also /- Deleted: are
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Jesearch in face-recognition, technologies. However, approximate bilateral symmetry is already
used for a series of facial-recognition algorithms meant to optimize the accuracy and efficiency
of the underlying algorithms, including Linear Discriminant Analysis (LDA) and Direct-LDA
(D-LDA). Use of facial symmetric features for optimizing face-recognition jn the Null Space //.
LDA (NLDA) framework [5] revealed the potentials of using facial symmetric data for /"~
enhancing the accuracy of conventional NLDA. Song et al. 9] proposed a brilliant facial Deleted: in ....9] proposed a brilliant t{”_ 151
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corresponding mirror image. In a similar study, Singh and Nadi [10] used half-face, method for
facial recognition by applying the vertical symmetry feature of a human face along with the
application of principle component analysis (PCA) to both full-face and half-face methods, and
reported similar accuracy in both cases for recognizing face images, The half-face method thus
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A meta-heuristic global optimization algorithm—harmony-search algorithm (HSA)—was
inspired by the music jmprovisation, process [11]. Every human facial point provides some vital
Jnformation. Psychological evaluation of a face [12] has demonstrated that some of the facial
features are distinguishable and more helpful jn accurately jdentify a face. Harmony Search (HS)
is a flexible, efficient, and simple method that has been gffectively and, successfully applied in
optimization issues of recognition accuracy [13], jncluding jn TSP problem [11], scheduling
issue of a multiple dam system [14], and for structural optimization [15]. In this domain, HS has
also been used for feature selection fo show, jmprovement in recognition accuracy [16,17].
Furthermore, Sawalha and Doush [17] proposed a novel HS-based feature-selection algorithm, in
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"ABSTRACT
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pollution processes. In this pursuit, the batch equilibration method was used and high
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