Journal of Pharmaceutical Research International

34(32B): 13-17, 2022; Article no.JPRI.86321

ISSN: 2456-9119

(Past name: British Journal of Pharmaceutical Research, Past ISSN: 2231-2919,
NLM ID: 101631759)

Saccadic as Well as Manual Reaction Times to
Targets Given to the Amblyopic Eye are Faster than
Those of the Opposite Eye or Normal Eyes

Maqgbool Ahmed Jamali & Nisar Ahmed Jandan 2, Ateeq Rehman b;
Muhammad Ashfaque Abbasi ¢, Abbas Ali Ghoto ¢ and Arslan Ahmer ©

? Department of Ophthalmology, Peoples University of Medical and Health Sciences for Women
(PUMHSW), Nawabshah, Sindh, Pakistan.

® Anwar Paracha Hospital, Ghulam Muhammad Maher Medical College, Sukkur, Sindh, Pakistan.

¢ Liaquat University of Medical and Health Sciences (LUMHS), Jamshoro, Sindh, Pakistan.

d Department of Mathematics and Statistics, Quaid-e-Awam University of Engineering, Science and
Technology, Nawabshah, Sindh, Pakistan.

¢ Institute of Pharmaceutical Sciences, Peoples University of Medical and Health Sciences for Women
(PUMHSW), Nawabshah, Sindh, Pakistan.

Authors’ contributions

This work was carried out in collaboration among all authors. Author MAJ designed the study,
performed the statistical analysis, wrote the protocol and wrote the first draft of the manuscript.
Authors NAJ, AR, MAA, AAG and AA managed the analyses of the study and managed the literature
searches and data collection. All authors read and approved the final manuscript.

Article Information
DOI: 10.9734/JPR1/2022/v34i32B36112

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers, peer
review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/86321

Received 05 February 2022
Accepted 15 April 2022
Published 19 April 2022

Original Research Article

ABSTRACT

Aim: Amblyopia is caused by a combination of neural and visual impairments caused by abnormal
early visual growth. One of the many drawbacks of amblyopia is that the amblyopic eye's saccadic
and physical reaction times to targets presented to it are much slower than the other eye or normal
eyes.

Methodology: Assumed that amblyopic eye's recognized impairments in contrast sensitivity, the
guestion immediately arises if the longer reaction times are merely a result of the stimuli's
diminished visibility. Our current research was conducted at People Medical College Hospital
Nawabshah from May 2019 to April 2020.
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Results: RTs to perifoveal stimuli are measured in study 1 as a function of efficient stimulus
contrast, i.e., contrasting as measured by the amblyopic eye's comparison threshold. In our
anisometropic amblyopes, researchers find that the asymptotic RTs including both eyes are the
same when the sensory differences among eyes are minimized or eliminated. Several cross-eyed
amblyopes, though, might have had an insurmountable delayed at asymptote. However, after
accounting for stimulus sensory changes, these individuals' saccadic response times exhibited
considerable interocular discrepancies. According to our results, eliminating the fixation image does
slow down the amblyopic eye's reaction time, and that the gap impact is the same in both eyes.
Therefore, the amblyopic eye's intrinsic delayed is not eliminated by the gap impact.

Conclusion: Last but not least in Experiment 3, we looked at the interocular variations in saccadic
and manual reaction times for the same participants. As a result, we were able to determine the

relationship between latencies in the two modes.

Keywords: Saccadic; manual reaction times; amblyopic eye.

1. INTRODUCTION

Amblyopia is a combination of neurological and
visual impairments caused by abnormal early
visual development. Anisotropies (uneven
refractive error) and strabismus (turned eye) are
the two most common causes of this
neurodevelopmental disease in humans [1].
Blindness, color vision and stereopsis are
among the most prevalent types of visual
impairments. There are also several
abnormalities in conscious perception. Also,
saccadic responses to parafoveal targets in the
amblyopic eye are postponed by a substantial
number, just as they are in the delayed saccade
paradigm, which requires both recognition
memory and a fixation on the target to detect the
"go" signal given by the demise of centrally
presented stimuli. When seeing with an
amblyopic eye, neuronal response times are
similarly slowed. The first elements of the
visually evoked responses to fine gratings or
checkerboard patterns are generally
characterized by lower intensities and higher
latencies [2]. On the other hand, according to the
results of a recent study, the magnitudes of
responses in the fovea and perifovea were
longer and more varied than in the fovea alone.
Two adaptive staircases were used to assess
the contrast thresholds for each eye, with the left
and right targets being evaluated separately. Left
or right arrow keys were used to indicate which
side of the Gabor target displayed, and the
target's contrast was adjusted logarithmically
higher or below [3]. It's a three to one ratio. Left
or right targets were randomly allocated to each
of 100 trials in each threshold block. After the
initial reversal, the mean of the subsequent ones
was computed in order to arrive at a final
threshold with each side. A second contrast
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Threshold data were measured for an eye if
there were less than six reversals [4].

2. METHODOLOGY

A practice block of 12 trials was provided to the
respondents once the contrast thresholds had
been set (contrast 16 0.7). A green fixation point
signaled the start of the saccadic response time
evaluations in the next blocks. There may have
been 100 trials with Gabor fields displayed in
three of the nine potential CTUs throughout the
remainder of the block. As a result, they have
been multiplied by the left and right threshold
values in order to obtain the basic contrasting
values for each block. Our current research was
conducted at People Medical College Hospital
Nawabshah from May 2019 to April 2020. Each
eye had at least two blocks (i.e., a total of at
least six CTUs). Every data point on the
saccadic response time curves was calculated
using at least ten assessments of the saccadic
reaction time (mean 37, range 12-78). Because
of the broad range, a lot of trials had to be
dropped (particularly around the threshold) and a
lot of trials of a given condition were randomly
assigned to blocks. There was a wide range of
contrasts, from around 1 CTU (contrast
threshold) to 9 CTU. Accordingly, the Reaction
time function (see below) was adjusted to meet
the contrast levels. The mean + standard error of
the reaction time has been calculated by
averaging the correct replies for each contrast
level. As a result, significant saccades along with
guessing and scanning the screen in order to
locate a target were minimized. Two
anisometropic eyes, one strabismic but not
amblyopic eye, and three strabismic amblyopic
eyes can be seen in red, with an age-matched
control eye depicted in black.




3. RESULTS

For the control subjects, the dominant eye (DE)
and nondominant dominant eye (NDD) are
shown in Table 1. (NDE). There were
significantly longer asymptotic reaction times
using AE for cross-eyed amblyopes (red) than
that of NAE, based on RTA sym values that
were larger than the 95 % confidence interval
(Cl) for the two adjusted scores. There are no
noticeable differences between all the eyes of
anisometropic amblyopes (blue) and controls
(black). Two patients (one strabismic and the
other anisometropic) had AE slope estimates
that exceeded the 95 percent confidence
interval, with an AE slope in the amblyopic eye in
both cases. It's not only that the two eyes have
different asymptotic reaction times; they have
different reaction times throughout the entire
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function. Because Burr fits accurately capture
the data, there is no difference in slope or
asymptote among two eyes of a typical observer
(C2). There was no evidence of any relationship
between the prolonged saccadic RTs and
strabismus in the squinting researcher with
amblyopia (S-NA). Of the 14 functions, only two
(out of 14) had a chi-square value that was less
than 6. It has been shown that in overall,
objectives nearing the threshold were greater
than the random value and were reached in the
middle portion of the response time function's
middle region. As a consequence, trials were
marked as incorrect even though the subject had
completed the correct eye movement. As a
result of this observation, the objectives were
often not visible to the individuals. From trial to
trial, from block to block, and from eye to eye,
this error varied.

*Brakes" removed
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Fig. 1. Neural plasticity with age distribution

Table 1. The dominant eye (DE) and nondominant dominant eye (NDD)

AE 343.09 308.38 2.37
NAE 7 7 3.62
AE 23.7* 415 3.03
NAE 218.56 413.05 6.66
AE 7 7 4.47
NAE 15 26.2 15.48
AE 178.76 108.93 2.35
NAE 7 7 7.48
Table 2. Amblyopic Eye(S1-S4)

AE S1 361.36.7+47.3 457.99.7+18.3* 2.03
AE S2 362.65 + 69.08 126.74+622.7* 0.68
AE S3 454.87+713.6 103.26+726.7 3.69
AE S4 379.14+67.98 205.24+6=719.6 3.3
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4. DISCUSSION

Amblyopic patients' delayed response time was
initially  investigated to see if sensory
abnormalities might explain it. Alternatively, if the
actual stimulus intensity remained the same,
would people with amblyopia still lose strength
while reacting with their amblyopic eye, If
amblyopes were strabismic or anisometropic,
does the outcomes be unique, Calculating the
contrast threshold, saccadic response times at
varied intensities, and multiples of this threshold
were used to estimate this [6]. The data were
fited with a Burr function [5]. Both eyes'
asymptote RTs were similar, but our data imply
that certain cross-eyed amblyopes may have an
irreducible delay at the asymptote, based on our
studies to date. As a result, these observers'
saccadic response times differed by 77
milliseconds even after accounting for the
sensory variations in the stimulus stimuli [7]. As
a result, it is impossible to draw strong
inferences from their findings because the
(physical) target contrasts were the same for
both eyes [8]. By contrast, the NAE was stronger
at each cognitive component than the AE as a
result of this design. Reactions of the People
Both eyes had nearly identical time profiles, with
the exception of their asymptote. For amblyopic
viewers, Pifiata and Kulonates also observed
manual variations in response time [9]. They
then accounted for Sensitivity differences by
adjusting juxtaposition eyeballs. All four
anisometropic patients, two of whom have been
amblyopic according to conventional clinical
criteria, showed no changes in RT [10]. Despite
the fact that our two anisometropic amblyopes
also show this pattern, our results show why it's
important not to extend previous findings to the
whole patient population, since we uncover a
completely different pattern in strabismic
amblyopes. Saccadic response time was
assessed in individuals with amblyopia (Giuffrida
et al. 1995, Giuffrida et al. 1999), and there was
substantial  heterogeneity across patients,
indicating the necessity to present individual
data.

5. CONCLUSION

Once sensory variety of different eyes are
properly controlled, we find that in some
strabismic amblyopes, both saccadic and
manual reaction times are irreducibly delayed,
and that the gap effect does not erase this delay.
Strangely enough, some amblyopic individuals
have a decreased gap effect in both eyes. This

Jamali et al.; JPRI, 34(32B): 13-17, 2022; Article no.JPRI.86321

16

finding adds to the growing body of data
suggesting certain amblyopic patients have
aberrant NAE. Last but not least, intraocular
variation in saccadic and manual reaction times
have a strong correlation. It's possible that not
paying attention to the target's onset causes
saccadic and manual reaction times to be
slowed, whereas a motor-related delay makes
saccadic reaction times even slower. A saccade
on the amblyopic eye can be used to correct
strabismus.
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