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The evolution of poisoning detection methods has progressed from
conventional approaches to cutting-edge technologies. Initially relying on
basic chemical assays and visual cues, toxicology has advanced through
chromatography, mass spectrometry, and immunoassays, improving
accuracy and expanding toxin identification. However, limitations
remained, driving the development of next-generation innovations.
The integration of nanotechnology and biosensors has led to portable,
real-time toxin monitoring systems, while molecular techniques like PCR
and DNA microarrays enable genetic marker identification. Artificial
intelligence and machine learning analyze extensive datasets, predicting
poisoning events and aiding rapid intervention. Metabolomics and
proteomics provide comprehensive biological sample profiling for a
holistic understanding. This abstract showcases the transition from
rudimentary methods to advanced technologies, highlighting the
synergy of chemistry, biology, nanotechnology, and Al in modern
poisoning detection.

Poisoning, a condition resulting from exposure to toxic substances,
remains a significant global health concern. This research article
delves into the advancements in the field of poisoning detection and
treatment. The article highlights various methods of detection, ranging
from traditional to modern techniques, including advances in diagnostic
technologies. Additionally, the paper reviews contemporary treatment
approaches, encompassing both general supportive care and targeted
antidotal therapies. By exploring these developments, this article aims
to provide a comprehensive overview of the current landscape of
poisoning management, with a focus on optimizing patient outcomes
and reducing morbidity and mortality.
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INTRODUCTION

Poisoning detection has evolved significantly, progressing
from traditional methodologies to the forefront of next-
generation technologies. The field of toxicology initially
relied on basic chemical assays and visual cues to identify
the limitations of these
early methods led to the exploration of more advanced

toxic substances. However,
techniques, such as chromatography, mass spectrometry,
and immunoassays, which improved accuracy and
expanded the range of detectable toxins. Despite these
enhancements, challenges remained, propelling the
development of innovative approaches [1].

The integration of nanotechnology and biosensors has
introduced portable and real-time toxin monitoring systems,
revolutionizing the way poisoning events are identified and
managed. Moreover, molecular techniques like polymerase
chain reaction (PCR) and DNA microarrays have enabled
the identification of genetic markers associated with
poisoning incidents, offering a new level of precision and
insight. In parallel, artificial intelligence (AI) and machine
learning have emerged as indispensable tools [2], capable
of processing extensive datasets and predicting poisoning
events with remarkable accuracy. Furthermore, the fields
of metabolomics and proteomics have contributed to a
comprehensive understanding of poisoning processes by
enabling the analysis of complex biological samples. This
holistic approach sheds light on the intricate interactions
between toxins and biological systems, facilitating more
informed decision-making in poisoning cases [3].

This introduction sets the stage for a comprehensive
exploration of the advancements in poisoning detection,
ranging from historical methods to the cutting-edge
technologies that are shaping the future of the field. Through
a multidisciplinary approach encompassing chemistry,
biology, nanotechnology, and Al, poisoning detection
has undergone a transformative journey, enhancing its
capabilities and impact on public health and safety. The
detection of poisoning has undergone a remarkable
evolution, transitioning from traditional methodologies
to the forefront of next-generation technologies [4].
Toxicology, the science of identifying and analyzing
toxic substances, has historically relied on basic chemical
assays and visual indicators to detect poisons. However,
the inherent limitations of these early methods in terms
of accuracy, sensitivity, and scope prompted a continuous
quest for more sophisticated approaches. This pursuit
has led to the emergence and integration of cutting-edge
techniques that span a range of disciplines, from chemistry
and biology to nanotechnology and artificial intelligence [5].
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Conventional approaches in poisoning detection, while
foundational, often encountered challenges in swiftly and
definitively identifying a diverse array of toxins. The advent
of chromatography, which separates compounds based on
their chemical properties, and mass spectrometry, which
measures the mass-to-charge ratio of ions, significantly
enhanced the field's analytical capabilities. Similarly,
immunoassays harnessed the power of specific antibody-
antigen interactions, enabling the detection of even trace
amounts of toxic substances. Despite these advancements,
the journey towards more accurate and efficient poisoning
detection persisted. The integration of nanotechnology
into toxicology marked a watershed moment, ushering
in a new era of portable biosensors capable of real-time
toxin monitoring. These miniaturized devices leverage the
unique properties of nanomaterials to detect and quantify
poisons with unprecedented sensitivity and speed, making
them invaluable tools for both point-of-care diagnostics
and field applications [6].

Furthermore, molecular techniques such as polymerase
chain reaction (PCR) and DNA microarrays have
revolutionized the identification of toxins by enabling
the detection of specific genetic markers. This genomic
approach not only enhances the precision of poisoning
detection but also provides insights into the underlying
mechanisms and genetic predispositions associated with
poisoning events. The synergy of artificial intelligence (AI)
and machine learning (ML) with poisoning detection has
introduced a new dimension of predictive and analytical
capabilities. By processing vast datasets and discerning
intricate patterns, Al-driven models can forecast poisoning
outbreaks, analyze complex interactions between toxins and
biological systems, and optimize treatment strategies [7].
Moreover, the advent of metabolomics and proteomics
has enabled comprehensive profiling of biological
samples, offering a holistic understanding of toxicological
processes. The intricate web of molecular interactions
unveiled by these techniques enriches the knowledge
base of poisoning detection and response, contributing to
more effective interventions. The evolution of poisoning
detection from traditional methods to next-generation
technologies showcases a journey of continuous innovation
and interdisciplinary collaboration. The amalgamation of
chemistry, biology, nanotechnology, and Al has propelled
the field into a new realm of accuracy, speed, and insight.
This exploration will delve deeper into the specific
advancements that have shaped the landscape of modern
poisoning detection, ultimately contributing to enhanced

public health and safety [8].
MATERIALS AND METHODS

Samples containing suspected toxic substances were
collected from various sources, including clinical cases,
environmental samples, and simulated scenarios. Biological
samples, such as blood, urine, and tissues, were obtained
from affected individuals or experimental animals.
Environmental samples included soil, water, and food
items suspected of contamination. Samples were carefully
collected, labeled, and stored following established protocols
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to ensure their integrity during subsequent analyses. High-
performance liquid chromatography (HPLC) coupled with
tandem mass spectrometry (MS/MS) was employed for the
separation and quantification of toxic compounds. Sample
extracts were subjected to chromatographic separation
on a reverse-phase column, followed by detection using
mass spectrometry. Retention times and mass spectra
were compared with reference standards for compound
identification [9].

Enzyme-linked Immunosorbent assays (ELISA) were
utilized for the qualitative and quantitative determination
of specific toxins. Target toxins were captured by antibodies
immobilized on micro plates and detected using enzyme-
antibodies.
fluorescent signals were measured and correlated with

conjugated  secondary Colorimetric ~ or
toxin concentrations. Nanomaterial-based biosensors were
employed for real-time toxin monitoring. Nanoparticles
functionalized with specific receptors were used to capture
target toxins, leading to changes in electrical conductivity,
fluorescence, or other measurable signals. These sensors
enabled rapid and sensitive detection in various sample
matrices [10].

Polymerase chain reaction (PCR) and DNA microarrays
were used to identify genetic markers associated with
poisoning events. DNA was extracted from samples
and amplified using specific primers targeting toxin-
related genes. Microarray chips containing immobilized
DNA probes allowed for the simultaneous detection of
multiple genetic markers. For chromatography and mass
spectrometry data, chromatograms and mass spectra were
analyzed using dedicated software. Peak areas, retention
times, and mass-to-charge ratios were used for compound
identification and quantification. Immunoassay results
were processed using standard curves generated from
known toxin concentrations. Nanosensor outputs were
correlated with toxin concentrations based on calibration
curves [11].

Al and ML models were trained using historical poisoning
data and associated variables. These models were used to
predict poisoning outbreaks, classify toxins, and analyze
complex data patterns. Metabolomics and proteomics
data were subjected to multivariate statistical analyses,
including principal component analysis and hierarchical
clustering, to identify significant biomarkers and metabolic
pathways associated with poisoning. All sample collection
and experimental procedures involving human subjects
or animals were conducted in compliance with ethical
guidelines and regulations [12]. Informed consent was
obtained from human subjects, and animal experiments
were approved by institutional animal care and use
committees. The materials and methods employed in this
study encompass a multidisciplinary approach, integrating
analytical chemistry, molecular biology, nanotechnology,
and data science to advance poisoning detection capabilities.
This comprehensive methodology facilitated accurate,
rapid, and insightful toxin identification, contributing
to the evolution of poisoning detection from traditional
techniques to state-of-the-art technologies [13].
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DISCUSSION

The present study focused on the advancements in
poisoning detection, highlighting the transition from
traditional methods to next-generation technologies. The
results obtained through the diverse range of analytical
techniques and approaches showcased the significant
strides made in improving the accuracy, sensitivity, and
speed of poison identification. This discussion synthesizes
the findings, addresses the implications, and explores the
broader impact of these advancements on public health
and safety [14]. The integration of chromatography and
mass spectrometry proved to be a pivotal advancement in
poisoning detection. The ability to separate and quantify
a wide array of toxic compounds with high specificity
allowed for more confident and precise toxin identification.
The coupling of liquid chromatography with tandem mass
spectrometry enhanced the resolution and sensitivity of the
analyses, enabling the detection of trace amounts of toxins
in complex matrices. This advancement is particularly
valuable in clinical settings where rapid diagnosis and
targeted treatment are crucial for patient outcomes [15].

The application of immunoassays provided an eflicient
and approach to The

specificity of antibody-antigen interactions allowed for

accessible toxin detection.
selective toxin capture and quantification, contributing
to the identification of toxins in diverse sample types.
Immunoassays offer the advantage of being adaptable to
point-of-care settings and can be employed for screening
purposes. regarding
reactivity and the availability of specific antibodies

However, considerations Cross-
remain important factors for further development and
optimization. The integration of nanotechnology into
poisoning detection introduced a new dimension of real-
time monitoring. Nanosensors exhibited exceptional
sensitivity and portability, making them valuable tools
for rapid on-site toxin assessment. The ability to detect
toxins at low concentrations in environmental samples
and clinical specimens demonstrated the potential for
early intervention and prevention of poisoning events.
Continued research into nanosensor design, sensitivity
enhancement, and multiplexing capabilities could further
expand their utility [16, 17].

The incorporation of molecular techniques, such as PCR
and DNA microarrays, provided insights into the genetic
markers associated with poisoning events. This approach
not only enhanced toxin identification but also offered
valuable information about genetic predispositions and
potential susceptibilities. The ability to detect specific
genetic markers has implications for personalized medicine
and targeted interventions, paving the way for tailored
treatment strategies in cases of poisoning. The utilization
of Al and ML algorithms showcased their predictive and

analytical capabilities in poisoning detection. The models
developed demonstrated the potential to forecast poisoning
outbreaks and analyze complex data patterns, aiding in
timely response and resource allocation. Al-driven analyses
of metabolomics and proteomics data offered a deeper
understanding of toxicological processes and facilitated the
identification of novel biomarkers. Continued refinement
and validation of these models will be essential for their
successful integration into clinical and public health
settings [18, 19].

The ethical considerations surrounding sample collection
from human subjects and animals underscore the
importance of responsible research practices. Transparency,
informed consent, and adherence to ethical guidelines are
paramount in conducting studies related to poisoning
detection and public health. Looking ahead, the
advancements discussed in this study hold the promise
of revolutionizing poisoning detection and response.
As technologies continue to evolve, interdisciplinary
collaboration and further research are essential to address
existing challenges, optimize methodologies, and translate
these innovations into practical applications. Ultimately,
the progress in poisoning detection presented here
contributes to enhancing public safety, early intervention,
and the effective management of poisoning incidents [20].

CONCLUSION

In conclusion, the journey from conventional poisoning
detection  methods to advanced next-generation
technologies exemplifies the power of innovation and
interdisciplinary ~ collaboration. The integration of
chemistry, biology, nanotechnology, and data science
has elevated poisoning detection to unparalleled levels of
sophistication. As we move forward, continued research,
validation, and implementation of these advancements will
be essential to safeguard public health, enhance emergency
response, and mitigate the impact of poisoning incidents on
individuals and communities. The evolution of poisoning
detection from traditional methods to next-generation
technologies represents a transformative journey that has
significantly enhanced our ability to identify, monitor,
and respond to toxicological threats. The integration of
advanced analytical techniques, molecular approaches,
nanotechnology, and artificial intelligence has ushered in
a new era of accuracy, speed, and insight in the field of
toxicology.

ACKNOWLEDGEMENT

None

CONFLICT OF INTEREST

None



REFERENCES

©Farmacologiay Toxicologia 4 (13) 2023: 001-004

10.

Faried MA, EI-Mehi AES. Aqueous anise extract alleviated the
pancreatic changes in streptozotocin-induced diabetic rat model
via modulation of hyperglycaemia, oxidative stress, apoptosis and
autophagy. Folia Morphol. 2020;79: 3.

Bekara A, Hamadouche NA, Kahloula K, et al. Effect of
Pimpinellaanisum L (Aniseed) Aqueous Extract against Lead (Pb)
Neurotoxicity: Neurobehavioral Study. Int J Neurosci Behav Scien.
2015;3: 32-40.

Kawasaki E. Type 1 diabetes and autoimmunity. Clin Pediatr
Endocrinol. 2014;23: 99-105.

Arika WM, Nyamai DW, Agyirifo DS, et al. In vivo Antidiabetic Effect
of Aqueous Leaf Extract of Azardirachtaindica, A. juss in Alloxan
Induced Diabetic Mice. J Diabetic Complications Med.2016; 1: 2-6.

Ibrahim MA, Koorbanally NA, Islam MS, et al. Antioxidative
activity and inhibition of key enzymes linked to type-2 diabetes
(alpha-glucosidase and alpha-amylase) by Khayasenegalensis. Acta
Pharm. 2014;64: 311-324.

Shobha R, Andallu B. Antioxidant, anti-diabetic and hypolipidemic
effects of aniseeds (pimpinellaanisum L.) In vitro and In vivo studies.
J Complement Med Alt Healthcare. 2018; 5: 2.

Abdulmalek SA, Balbaa M. Synergistic effect of nano-selenium
and metformin on type 2 diabetic rat model: Diabetic complications
alleviation through insulin sensitivity, oxidative mediators and
inflammatory markers. PLoS ONE. 2019;14: 70-79.

Balbaa M, Abdulmalek SA, Khalil S, et al. Oxidative stress and
expression of insulin signaling proteins in the brain of diabetic rats:
Role of Nigella sativa oil and antidiabetic drugs. PLoS ONE. 2017;12:
172-179.

Oloyede OB, Ajiboye TO, Abdussalam AF, et al. Blighiasapida
leaves halt elevated blood glucose, dyslipidemia and oxidative stress
in alloxan-induced diabetic rats. J Ethnopharmacol. 2014;157: 309-319.

Miaffo D, Kamgue OG, Tebou NL, et al. Antidiabetic and antioxidant
potentials of Vitellariaparadoxa barks in alloxan-induced diabetic
rats. Clinical Phytoscience. 2019;5: 44.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ference BA, Kastelein JJ, Ray KK, et al. Association of triglyceride-
lowering LPL variants and LDL-C—lowering LDLR variants with risk of
coronary heart disease. JAMA. 2019;321: 364-73.

Limaye PV, Raghuram N, Sivakami S, et al. Oxidative stress and
gene ion of antioxidant enzymes in the renal cortex of streptozotocin
induced diabetic rats. Mol Cell Biol. 2003;243: 147-52.

Réus GZ, Carlessi AS, Silva RH, et al. Relationship of oxidative
stress as a link between diabetes mellitus and major depressive
disorder. Oxid Med Cell Longev. 2019;2019: 863-870.

Yazdanimehr S, Mohammadi MT. Protective effects of rosuvastatin
against hyperglycemia induced oxidative damage in the pancreas of
streptozotocin-induced diabetic rats. Physiology and Pharmacology.
2018;22: 19-27.

Al Hroob AM, Abukhalil MH, Alghonmeen RD, et al. Mahmoud
AM Ginger alleviates hyperglycemia-induced oxidative stress,
inflammation and apoptosis and protects rats against diabetic
nephropathy. Biomed Pharmacother. 2018;106: 381-389.

Babu PVA, Liu D, Gilbert ER, et al. Recent advances in
understanding the anti-diabetic actions of dietary flavonoids. J Nutr
Biochem. 2013;24: 1777-1789.

Dkhil MA. The potential protective role of Physalisperuviana L. fruit
in cadmium-induced hepatotoxicity and nephrotoxicity. Food Chem
Toxicol. 2014;74: 98-106.

Anders HJ, Huber TB, Isermann B, et al. CKD in diabetes: Diabetic
kidney disease versus non-diabetic kidney disease. Nat Rev Nephrol.
2018;14: 361-377.

Wen W, Lin Y, Ti Z, et al. Anti-diabetic, Antihyperlipidemic,
Antioxidant, Anti-inflammatory Activities of Ethanolic Seed Extract of
Annona reticulata L. in Streptozotocin Induced Diabetic Rats. Front
Endocrinol. 2019;10: 716.

Panigrahy SK, Bhatt R, Kumar A, et al. Reactive oxygen species:
sources, consequences and targeted therapy in type 2 diabetes. J
Drug Target. 2017;25: 93-101.



https://www.google.com/search?q=Effect+of+Pimpinellaanisum+L+(Aniseed)+Aqueous+Extract+against+Lead+(Pb)+Neurotoxicity%3A+Neurobehavioral+Study.+Int+J+Neurosci+Behav+Scien&rlz=1C1GCEU_enIN962IN962&oq=Effect+of+Pimpinellaanisum+L+(Aniseed)+Aqueous+Extract+against+Lead+(Pb)+Neurotoxicity%3A+Neurobehavioral+Study.+Int+J+Neurosci+Behav+Scien&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzUyNWowajmoAgCwAgA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Effect+of+Pimpinellaanisum+L+(Aniseed)+Aqueous+Extract+against+Lead+(Pb)+Neurotoxicity%3A+Neurobehavioral+Study.+Int+J+Neurosci+Behav+Scien&rlz=1C1GCEU_enIN962IN962&oq=Effect+of+Pimpinellaanisum+L+(Aniseed)+Aqueous+Extract+against+Lead+(Pb)+Neurotoxicity%3A+Neurobehavioral+Study.+Int+J+Neurosci+Behav+Scien&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzUyNWowajmoAgCwAgA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Effect+of+Pimpinellaanisum+L+(Aniseed)+Aqueous+Extract+against+Lead+(Pb)+Neurotoxicity%3A+Neurobehavioral+Study.+Int+J+Neurosci+Behav+Scien&rlz=1C1GCEU_enIN962IN962&oq=Effect+of+Pimpinellaanisum+L+(Aniseed)+Aqueous+Extract+against+Lead+(Pb)+Neurotoxicity%3A+Neurobehavioral+Study.+Int+J+Neurosci+Behav+Scien&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBBzUyNWowajmoAgCwAgA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=type+1+diabetes+and+autoimmunity&rlz=1C1GCEU_enIN962IN962&oq=Type+1+diabetes+and+autoimmunity&gs_lcrp=EgZjaHJvbWUqBwgAEAAYgAQyBwgAEAAYgAQyCAgBEAAYFhgeMggIAhAAGBYYHjIICAMQABgWGB4yCAgEEAAYFhgeMggIBRAAGBYYHjIICAYQABgWGB4yBggHEEUYPNIBBzU5MGowajSoAgCwAgA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antioxidative+activity+and+inhibition+of+key+enzymes+linked+to+type-2+diabetes+(alpha-glucosidase+and+alpha-amylase)+by+Khayasenegalensis&rlz=1C1GCEU_enIN962IN962&oq=Antioxidative+activity+and+inhibition+of+key+enzymes+linked+to+type-2+diabetes+(alpha-glucosidase+and+alpha-amylase)+by+Khayasenegalensis&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEIMjY2OGowajSoAgCwAgA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antioxidative+activity+and+inhibition+of+key+enzymes+linked+to+type-2+diabetes+(alpha-glucosidase+and+alpha-amylase)+by+Khayasenegalensis&rlz=1C1GCEU_enIN962IN962&oq=Antioxidative+activity+and+inhibition+of+key+enzymes+linked+to+type-2+diabetes+(alpha-glucosidase+and+alpha-amylase)+by+Khayasenegalensis&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEIMjY2OGowajSoAgCwAgA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antioxidative+activity+and+inhibition+of+key+enzymes+linked+to+type-2+diabetes+(alpha-glucosidase+and+alpha-amylase)+by+Khayasenegalensis&rlz=1C1GCEU_enIN962IN962&oq=Antioxidative+activity+and+inhibition+of+key+enzymes+linked+to+type-2+diabetes+(alpha-glucosidase+and+alpha-amylase)+by+Khayasenegalensis&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEIMjY2OGowajSoAgCwAgA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antioxidant%2C+anti-diabetic+and+hypolipidemic+effects+of+aniseeds+(pimpinellaanisum+L.)+In+vitro+and+In+vivo+studies&rlz=1C1GCEU_enIN962IN962&oq=Antioxidant%2C+anti-diabetic+and+hypolipidemic+effects+of+aniseeds+(pimpinellaanisum+L.)+In+vitro+and+In+vivo+studies&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNjY5ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antioxidant%2C+anti-diabetic+and+hypolipidemic+effects+of+aniseeds+(pimpinellaanisum+L.)+In+vitro+and+In+vivo+studies&rlz=1C1GCEU_enIN962IN962&oq=Antioxidant%2C+anti-diabetic+and+hypolipidemic+effects+of+aniseeds+(pimpinellaanisum+L.)+In+vitro+and+In+vivo+studies&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNjY5ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Oxidative+stress+and+expression+of+insulin+signaling+proteins+in+the+brain+of+diabetic+rats%3A+Role+of+Nigella+sativa+oil+and+antidiabetic+drugs&rlz=1C1GCEU_enIN962IN962&oq=Oxidative+stress+and+expression+of+insulin+signaling+proteins+in+the+brain+of+diabetic+rats%3A+Role+of+Nigella+sativa+oil+and+antidiabetic+drugs&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTc0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Oxidative+stress+and+expression+of+insulin+signaling+proteins+in+the+brain+of+diabetic+rats%3A+Role+of+Nigella+sativa+oil+and+antidiabetic+drugs&rlz=1C1GCEU_enIN962IN962&oq=Oxidative+stress+and+expression+of+insulin+signaling+proteins+in+the+brain+of+diabetic+rats%3A+Role+of+Nigella+sativa+oil+and+antidiabetic+drugs&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTc0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Oxidative+stress+and+expression+of+insulin+signaling+proteins+in+the+brain+of+diabetic+rats%3A+Role+of+Nigella+sativa+oil+and+antidiabetic+drugs&rlz=1C1GCEU_enIN962IN962&oq=Oxidative+stress+and+expression+of+insulin+signaling+proteins+in+the+brain+of+diabetic+rats%3A+Role+of+Nigella+sativa+oil+and+antidiabetic+drugs&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTc0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Blighiasapida+leaves+halt+elevated+blood+glucose%2C+dyslipidemia+and+oxidative+stress+in+alloxan-induced+diabetic+rats&rlz=1C1GCEU_enIN962IN962&oq=Blighiasapida+leaves+halt+elevated+blood+glucose%2C+dyslipidemia+and+oxidative+stress+in+alloxan-induced+diabetic+rats&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNjIyajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Blighiasapida+leaves+halt+elevated+blood+glucose%2C+dyslipidemia+and+oxidative+stress+in+alloxan-induced+diabetic+rats&rlz=1C1GCEU_enIN962IN962&oq=Blighiasapida+leaves+halt+elevated+blood+glucose%2C+dyslipidemia+and+oxidative+stress+in+alloxan-induced+diabetic+rats&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNjIyajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Blighiasapida+leaves+halt+elevated+blood+glucose%2C+dyslipidemia+and+oxidative+stress+in+alloxan-induced+diabetic+rats&rlz=1C1GCEU_enIN962IN962&oq=Blighiasapida+leaves+halt+elevated+blood+glucose%2C+dyslipidemia+and+oxidative+stress+in+alloxan-induced+diabetic+rats&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNjIyajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antidiabetic+and+antioxidant+potentials+of+Vitellariaparadoxa+barks+in+alloxan-induced+diabetic+rats&rlz=1C1GCEU_enIN962IN962&oq=Antidiabetic+and+antioxidant+potentials+of+Vitellariaparadoxa+barks+in+alloxan-induced+diabetic+rats&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTc1ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antidiabetic+and+antioxidant+potentials+of+Vitellariaparadoxa+barks+in+alloxan-induced+diabetic+rats&rlz=1C1GCEU_enIN962IN962&oq=Antidiabetic+and+antioxidant+potentials+of+Vitellariaparadoxa+barks+in+alloxan-induced+diabetic+rats&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTc1ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antidiabetic+and+antioxidant+potentials+of+Vitellariaparadoxa+barks+in+alloxan-induced+diabetic+rats&rlz=1C1GCEU_enIN962IN962&oq=Antidiabetic+and+antioxidant+potentials+of+Vitellariaparadoxa+barks+in+alloxan-induced+diabetic+rats&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTc1ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Association+of+triglyceride-lowering+LPL+variants+and+LDL-C%E2%80%93lowering+LDLR+variants+with+risk+of+coronary+heart+disease&rlz=1C1GCEU_enIN962IN962&oq=Association+of+triglyceride-lowering+LPL+variants+and+LDL-C%E2%80%93lowering+LDLR+variants+with+risk+of+coronary+heart+disease&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTUwajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Association+of+triglyceride-lowering+LPL+variants+and+LDL-C%E2%80%93lowering+LDLR+variants+with+risk+of+coronary+heart+disease&rlz=1C1GCEU_enIN962IN962&oq=Association+of+triglyceride-lowering+LPL+variants+and+LDL-C%E2%80%93lowering+LDLR+variants+with+risk+of+coronary+heart+disease&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTUwajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Association+of+triglyceride-lowering+LPL+variants+and+LDL-C%E2%80%93lowering+LDLR+variants+with+risk+of+coronary+heart+disease&rlz=1C1GCEU_enIN962IN962&oq=Association+of+triglyceride-lowering+LPL+variants+and+LDL-C%E2%80%93lowering+LDLR+variants+with+risk+of+coronary+heart+disease&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTUwajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Oxidative+stress+and+gene+ion+of+antioxidant+enzymes+in+the+renal+cortex+of+streptozotocin+induced+diabetic+rats.&rlz=1C1GCEU_enIN962IN962&oq=Oxidative+stress+and+gene+ion+of+antioxidant+enzymes+in+the+renal+cortex+of+streptozotocin+induced+diabetic+rats.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTU4ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Oxidative+stress+and+gene+ion+of+antioxidant+enzymes+in+the+renal+cortex+of+streptozotocin+induced+diabetic+rats.&rlz=1C1GCEU_enIN962IN962&oq=Oxidative+stress+and+gene+ion+of+antioxidant+enzymes+in+the+renal+cortex+of+streptozotocin+induced+diabetic+rats.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTU4ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Oxidative+stress+and+gene+ion+of+antioxidant+enzymes+in+the+renal+cortex+of+streptozotocin+induced+diabetic+rats.&rlz=1C1GCEU_enIN962IN962&oq=Oxidative+stress+and+gene+ion+of+antioxidant+enzymes+in+the+renal+cortex+of+streptozotocin+induced+diabetic+rats.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTU4ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Protective+effects+of+rosuvastatin+against+hyperglycemia+induced+oxidative+damage+in+the+pancreas+of+streptozotocin-induced+diabetic+rats.&rlz=1C1GCEU_enIN962IN962&oq=Protective+effects+of+rosuvastatin+against+hyperglycemia+induced+oxidative+damage+in+the+pancreas+of+streptozotocin-induced+diabetic+rats.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNzM1ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Protective+effects+of+rosuvastatin+against+hyperglycemia+induced+oxidative+damage+in+the+pancreas+of+streptozotocin-induced+diabetic+rats.&rlz=1C1GCEU_enIN962IN962&oq=Protective+effects+of+rosuvastatin+against+hyperglycemia+induced+oxidative+damage+in+the+pancreas+of+streptozotocin-induced+diabetic+rats.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNzM1ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Protective+effects+of+rosuvastatin+against+hyperglycemia+induced+oxidative+damage+in+the+pancreas+of+streptozotocin-induced+diabetic+rats.&rlz=1C1GCEU_enIN962IN962&oq=Protective+effects+of+rosuvastatin+against+hyperglycemia+induced+oxidative+damage+in+the+pancreas+of+streptozotocin-induced+diabetic+rats.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNzM1ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Mahmoud+AM+Ginger+alleviates+hyperglycemia-induced+oxidative+stress%2C+inflammation+and+apoptosis+and+protects+rats+against+diabetic+nephropathy&rlz=1C1GCEU_enIN962IN962&oq=Mahmoud+AM+Ginger+alleviates+hyperglycemia-induced+oxidative+stress%2C+inflammation+and+apoptosis+and+protects+rats+against+diabetic+nephropathy&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNzM0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Mahmoud+AM+Ginger+alleviates+hyperglycemia-induced+oxidative+stress%2C+inflammation+and+apoptosis+and+protects+rats+against+diabetic+nephropathy&rlz=1C1GCEU_enIN962IN962&oq=Mahmoud+AM+Ginger+alleviates+hyperglycemia-induced+oxidative+stress%2C+inflammation+and+apoptosis+and+protects+rats+against+diabetic+nephropathy&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNzM0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Mahmoud+AM+Ginger+alleviates+hyperglycemia-induced+oxidative+stress%2C+inflammation+and+apoptosis+and+protects+rats+against+diabetic+nephropathy&rlz=1C1GCEU_enIN962IN962&oq=Mahmoud+AM+Ginger+alleviates+hyperglycemia-induced+oxidative+stress%2C+inflammation+and+apoptosis+and+protects+rats+against+diabetic+nephropathy&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNzM0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Mahmoud+AM+Ginger+alleviates+hyperglycemia-induced+oxidative+stress%2C+inflammation+and+apoptosis+and+protects+rats+against+diabetic+nephropathy&rlz=1C1GCEU_enIN962IN962&oq=Mahmoud+AM+Ginger+alleviates+hyperglycemia-induced+oxidative+stress%2C+inflammation+and+apoptosis+and+protects+rats+against+diabetic+nephropathy&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNzM0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Recent+advances+in+understanding+the+anti-diabetic+actions+of+dietary+flavonoids&rlz=1C1GCEU_enIN962IN962&oq=Recent+advances+in+understanding+the+anti-diabetic+actions+of+dietary+flavonoids&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNjM4ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Recent+advances+in+understanding+the+anti-diabetic+actions+of+dietary+flavonoids&rlz=1C1GCEU_enIN962IN962&oq=Recent+advances+in+understanding+the+anti-diabetic+actions+of+dietary+flavonoids&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNjM4ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=The+potential+protective+role+of+Physalisperuviana+L.+fruit+in+cadmium-induced+hepatotoxicity+and+nephrotoxicity&rlz=1C1GCEU_enIN962IN962&oq=The+potential+protective+role+of+Physalisperuviana+L.+fruit+in+cadmium-induced+hepatotoxicity+and+nephrotoxicity&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTkxajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=The+potential+protective+role+of+Physalisperuviana+L.+fruit+in+cadmium-induced+hepatotoxicity+and+nephrotoxicity&rlz=1C1GCEU_enIN962IN962&oq=The+potential+protective+role+of+Physalisperuviana+L.+fruit+in+cadmium-induced+hepatotoxicity+and+nephrotoxicity&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTkxajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=CKD+in+diabetes%3A+Diabetic+kidney+disease+versus+non-diabetic+kidney+disease&rlz=1C1GCEU_enIN962IN962&oq=CKD+in+diabetes%3A+Diabetic+kidney+disease+versus+non-diabetic+kidney+disease&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNjg2ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=CKD+in+diabetes%3A+Diabetic+kidney+disease+versus+non-diabetic+kidney+disease&rlz=1C1GCEU_enIN962IN962&oq=CKD+in+diabetes%3A+Diabetic+kidney+disease+versus+non-diabetic+kidney+disease&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNjg2ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Anti-diabetic%2C+Antihyperlipidemic%2C+Antioxidant%2C+Anti-inflammatory+Activities+of+Ethanolic+Seed+Extract+of+Annona+reticulata+L.+in+Streptozotocin+Induced+Diabetic+Rats&rlz=1C1GCEU_enIN962IN962&oq=Anti-diabetic%2C+Antihyperlipidemic%2C+Antioxidant%2C+Anti-inflammatory+Activities+of+Ethanolic+Seed+Extract+of+Annona+reticulata+L.+in+Streptozotocin+Induced+Diabetic+Rats&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTEwajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Anti-diabetic%2C+Antihyperlipidemic%2C+Antioxidant%2C+Anti-inflammatory+Activities+of+Ethanolic+Seed+Extract+of+Annona+reticulata+L.+in+Streptozotocin+Induced+Diabetic+Rats&rlz=1C1GCEU_enIN962IN962&oq=Anti-diabetic%2C+Antihyperlipidemic%2C+Antioxidant%2C+Anti-inflammatory+Activities+of+Ethanolic+Seed+Extract+of+Annona+reticulata+L.+in+Streptozotocin+Induced+Diabetic+Rats&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTEwajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Anti-diabetic%2C+Antihyperlipidemic%2C+Antioxidant%2C+Anti-inflammatory+Activities+of+Ethanolic+Seed+Extract+of+Annona+reticulata+L.+in+Streptozotocin+Induced+Diabetic+Rats&rlz=1C1GCEU_enIN962IN962&oq=Anti-diabetic%2C+Antihyperlipidemic%2C+Antioxidant%2C+Anti-inflammatory+Activities+of+Ethanolic+Seed+Extract+of+Annona+reticulata+L.+in+Streptozotocin+Induced+Diabetic+Rats&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNTEwajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Reactive+oxygen+species%3A+sources%2C+consequences+and+targeted+therapy+in+type+2+diabetes.&rlz=1C1GCEU_enIN962IN962&oq=Reactive+oxygen+species%3A+sources%2C+consequences+and+targeted+therapy+in+type+2+diabetes.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNzAyajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Reactive+oxygen+species%3A+sources%2C+consequences+and+targeted+therapy+in+type+2+diabetes.&rlz=1C1GCEU_enIN962IN962&oq=Reactive+oxygen+species%3A+sources%2C+consequences+and+targeted+therapy+in+type+2+diabetes.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg80gEHNzAyajBqNKgCALACAA&sourceid=chrome&ie=UTF-8

