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o Advanced nanomaterial used in detection of 2-AG are not sensitive and specific. Therefore, the development of new
o Biotechnology Biosensor methods in this area has been one of the most important research areas in recent years.
o Endocannabinoid Methods. Herein, an innovative immunosensor was developed for quantification of 2-AG.
o Immunoanalysis To this end, gold nanostars (GNSs) were synthesized and conjugated with a specific

biotinylated antibody activated by EDC/NHS against 2-AG. The resultant bio-conjugate was
immobilized on the gold electrode surface and used to detect and analyze 2-
arachidonylglycerol antigen by cyclic voltammetry (CV), square wave voltammetry (SWV),
differential pulse voltammetry (DPV), and electrochemical impedance spectroscopy
techniques.

Results. For the first time, 2-AG protein was measured with an excellent linear range of
0.00048-1 ng/L and lower limit of quantification of 0.00048 ng/L by electroanalysis method.
The designed immunosensor showed high sensitivity and specificity in the presence of
interfering antigens, which proved its appropriate use in the diagnosis of neurological
disorders.

Conclusion. The remarkable achievement of the present study is the development of a new
immunosensor for the sensitive and accurate detection of 2-AG. The fabricated sensor
substrate showed good analytical results for the target analyte. Regardless of the appropriate
sensitivity and selectivity of the designed biosensor, the stability of the sensor is low and it is
recommended to use it immediately after preparation. Also, the immunosensor engineered
in this research was very economical and had a very fast and good performance compared to
the usual and traditional methods for detecting 2-AG.

Practical Implications. For the first time, 2-AG protein was measured with an excellent
linear range of 0.00048-1 ng/L and lower limit of quantification of 0.00048 ng/L by electro
analysis method. The designed immunosensor showed high sensitivity and specificity in the
presence of interfering antigens, which proved its appropriate use in the diagnosis of
neurological disorders.
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Extended Abstract

Background

The endocannabinoid system (ECS) is a
complex of neurotransmitters in the central
nervous system (CNS) and plays a key role in
regulating cognitive and physiological processes.
ECS basically binds to cannabinoid receptor
(CBRs), and enzymes that are expressed through
the CNS, as well as the peripheral nervous system
and brain. Also, 2-Arachidonoylglycerol (2-AG) is
one of the imperative endocannabinoids with key
roles in the CNS. It acts as a signaling lipid and
activates the cannabinoid CB1 receptor. In
addition, 2-AG is involved in a variety of
physiological functions such as energy balance,
emotion, pain sensation, cognition, and
neuroinflammation. Hence, rapid and specific
recognition of 2-AG in real samples is of great
importance in neuroscience. Traditional methods
used in detection of 2-AG are not sensitive and
specific. Therefore, the development of new
methods in this area has been one of the most
important research areas in recent years.

Methods

Herein, an innovative immunosensor was
developed for quantification of 2-AG. To this end,
gold nanostars (GNSs) were synthesized and
conjugated with a specific biotinylated antibody
activated by EDC/NHS against 2-AG. GNSs were
synthesized and conjugated with a specific
biotinylated antibody against 2-AG (antigen). The
obtained mixture was immobilized on the surface
of a gold electrode and used for the detection of the
target protein based on the immunocomplex
formation followed by analysis using different
electrochemical techniques. The resultant bio-
conjugate was immobilized on the gold electrode
surface and used to detect and analyze 2-AG
antigen by cyclic voltammetry (CV), square wave
voltammetry (SwWV), differential pulse
voltammetry  (DPV), and electrochemical
impedance spectroscopy (EIS) techniques. Also,
field emission electron microscopy (FESEM) and
atomic force microscopy (AFM) were utilized for
the characterization of synthesis nanoparticles and

investigation of electrode surface. The engineered
immunosensor showed high sensitivity and
specificity in the presence of interfering antigens,
proving its utility in neurological disorders
detection. This immunosensor is the first
immunosensor for monitoring 2-AG in real
samples.

Results

In  summary, we designed a novel
immunosensor for the detection of 2-Ag. For the
first time, 2-AG protein was measured with an
excellent linear range of 0.00048-1 ng/L and lower
limit of quantification of 0.00048 ng/L by electro
analysis method. The designed immunosensor
showed high sensitivity and specificity in the
presence of interfering antigens, which proved its
appropriate use in the diagnosis of neurological
disorders. The analytical results obtained in this
study are evaluated in comparison with other
methods. In spite of the simple and inexpensive
structure of the created platform, it has suitable
sensitivity and specificity. The routine methods of
2-AG detection are difficult and require advanced
and expensive tools. On the other hand,
interpreting the results of routine methods
requires experienced people, while the results
obtained in methods based on biosensors are
simple and fast. The created sensor has suitable
analytical features including acceptable analytical
results. Based on the results, the reproducibility
(RSD= 2.11%) and repeatability (RSD = 2.45%) of
the developed system is significant. The system
designed in this study has a simple and low-cost
structure and its development can be considered as
a suitable alternative to routine and expensive
methods such as high-performance liquid
chromatography (HPLC). Also, based on the
performance of immuno-platform rat plasma
samples, sleep deprivation significantly increased
2-AG in bio fluids. As a result, this immunosensor
can be utilized in the diagnosis of depression and
sleep disorders. The engineered immunosensor
showed high sensitivity and specificity in the
presence of interfering antigens, proving its utility
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in the detection of neurological disorders. This
immunosensor is the first type of nanosensor for
the detection of 2-AG in real samples. So, the first
innovation is designing a novel sandwich type
immunosensor for this analyte. Excellent analytical
results are other advantages of this biosensor for
the detection of 2-Ag in human plasma samples
and serum samples of rat under sleep deprivation.
This is the first report in the immunosensor of 2-
AG by sandwich type immunosensor.

Conclusion

The remarkable achievement of the present
study is the development of a new immunosensor
for the sensitive and accurate detection of 2-AG.

The fabricated sensor substrate showed good
analytical results for the target analyte. Regardless
of the appropriate sensitivity and selectivity of the
designed biosensor, the stability of the sensor is
low and is recommended to be used immediately
after preparation. We aimed to establish a platform
to detect 2-AG as one of the most important
biomarkers in neuroscience. In this study, in
addition to electrochemical methods, AFM and
FE-SEM were used to analyze the nanostructures
and conjugates to design the immunosensor
efficiently. The results showed that the engineered
immunosensor was economical and had a very fast
and good performance compared to the usual and
traditional methods of detecting 2-AG.
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