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Research News

NBT staining and bright-field microscopy based method for detecting and quantifying intracellular ROS in oocytes, cumulus cells and embryos

Assessment of intracellular reactive oxygen species
(ROS) is important for evaluating the developmental
ability of cumulus-oocyte complexes (COC) and
embryos. Although, fluorescence-based 2', 7'-
dichlorodihydrofluorescein diacetate (DCFH-DA)
staining methodisused widely for detectingintracellular
ROS in COC and embryos, it is associated with several
limitations such as nonspecific oxidation of DCFH-DA,
saturation of DCF fluorescence signal and
photobleaching and photooxidation of the DCF-based
probes. Comparison of DCF fluorescence intensity is
difficult if there is a wide difference in the level of
intracellular ROS among the experimental groups. In
general, for the assessment of ROS level, fluorescence
signal in the different experimental groups is
documented using the similar camera parameters that
are adjusted for the samples emitting intense
fluorescence. As a result, the samples with low
fluorescence intensity appear extremely dark, resulting
poor visual representation of ROS within the cells.
Therefore, an alternative method has been developed at
ICAR-NIANP for detecting and quantifying intracellular
ROS in oocytes, cumulus cells and embryos based on
nitroblue tetrazolium (NBT) staining and bright-field
microscopy (Fig.1).
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Fig. 1: NBT staining for assessing the effect of Interleukin-7 (IL-7, ROS
inducer) and Tempol (superoxide ion scavenger) on intracellular ROS
in ovine oocytes and cumulus cells following IVM. BF: bright-field
image; PH: phase-contrastimage. Scale bar =100 ym
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The NBT staining offers better visual perception of
intracellular ROS with clear visibility. Nitroblue
tetrazolium reacts with ROS and forms formazan
precipitate that can be detected as dark purple/blue
spots under bright-field microscope. The level of
intracellular ROS can be expressed as the proportion (%)
ofthe NBT stained area of oocytes, compactcumuluscell
massesorembryos(Fig.2).
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Fig. 2: NBT staining for assessing intracellular ROS in ovine
embryos derived in vitro. BF: bright-field image; PH:
phase-contrastimage. Scalebar=50pum.

The developed NBT staining method is a suitable
alternative to the DCFH-DA staining forinterpreting the
level of intracellular ROS in ococytes, cumulus cells and
embryos. This newly developed method would be a
useful tool for the developmental biologists for
assessingintracellular ROS inindividual COCorembryo

(FrontiersinCelland DevelopmentalBiology, 8:764).
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An Efficient Nitroblue Tetrazolium
Staining and Bright-Field Microscopy
Based Method for Detecting and
Quantifying Intracellular Reactive
Oxygen Species in Oocytes, Cumulus
Cells and Embryos

Pradeep K. Javvaji*, Arindarn Dhali'*, Joseph R. Francis'?, Atul P. Kolte',
Anjumoni Mech', Sudhir C. Roy’, Ashish Mishra' and Raghavendra Bhatta'
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Assessment of intracellular reactive oxygen species (ROS) is important for evaluating
the developmental ability of cumulus-oocyle complexes (COC) and ermbryos.
Although, fluorescence-based 2',7'-dichloroditydrolluorescein diacetate (DCPH-DA)
staining method s used widely for detecling infraceliular ROS in COC and embryos,
itis i with several imitations. This study aimed to develop an alternative
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methad for detecting and quantifying intracaliular ROS in cocytes, cumulus celis and
embryos based on nitroblue tetrazolivm (NBT) slaining and bright-field microscopy.
Nitroblue tetrazoium reacts with ROS and forms formazan precipitate that can be
detecied as dark purple/blue spots under bright-field microscope. Ovine COC ware
matured in vitro without (control) or with the supplementation of Intedeukin-7 (IL-7; for
stimulating intracefiular ROS), Tempol (superoxide scavenger) or combination of IL-7
and Tempaol. The matured COC were stained with NBT and the formation of intraceliular
formazan precipitates was assessed. Additionally. the matured COC were stained with
DCFH-DA to compare the level of intracelular ROS. Further, ovine embryos (B-cell,
morula, and degenerating) wers generated i vitro and stained with NBT for assessing
intracellular ROS. The level of intracefiular ROS was expressed as the proportion (%)
of the NBT stained area of cocyles, compact curmulus cell masses or embryos. The
proportions of NBT slained area in the matured oocytes and cumulus celfls was Tound
significantly lesser in the control as compared to the IL-7 (1 and 5 ng/mi) treated groups.
A similar trend in the infracellular ROS lavel was also observed in the matured COC,
when assessed based on the DCPH-DA slaining. Foliowing the treatrment with Tempot
(100 mM), negligible NBT stained area in oocytes and cumulus celis was observed.
The NBT slaining pattems of the cocytes and cumulus cells following the combined
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ILRI-ICAR Sponsored International Workshop

Three Days Hands-on-Training cum Workshop on ‘Livestock
methane emission: Assessment, impact, and amelioration
strategies’ jointly organized by ILRI, ICAR and NIANP,
Bengaluruduring2™-12" November, 2020.

t\amﬁ! \

ICAR-NIANP 25" Foundation Day

ICAR-NIANP celebrated Silver Jubilee Foundation Day on 24™
November, 2020. A special webinar was presided over by
Dr T Mohaparta, Secretary DARE & DG, ICAR in the presence
of DrBN Tripathi, DDG (AS) & Dr AK Tyagi, ADG (A&P).

Foundation Day Lecture

The Foundation Day Lecture was delivered by Prof Rattan
Lal, recipient of The World Food Prize 2020 on the topic
“Integrating livestock with crops and trees for climate-smart
agricultureinIndia”.
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Midterm Institute Research Committee

Midterm Institute Research Committee (IRC) meeting was
held at ICAR-NIANP during 21°' — 23" December, 2020 under
the chairmanship of Dr Raghavendra Bhatta, Director with
all precautionary measures against COVID-19.

Institutional Animal Ethics Committee

The Institutional Animal Ethics Committee meeting was held
on 30" December, 2020 at ICAR-National Institute of Animal
Nutrition and Physiology, Bengaluru under the
Chairmanship of DrRaghavendra Bhatta, Director.

Technology Demonstration

ICAR-NIANP organized a demonstration cum training on
“NIANP technologies and animal husbandry management
practices” to augment the production performance of dairy
animalsto the farmers on 12" December, 2020.

ICAR-National Institute of Animal Nutrition and Physiology




NIANP NEWS & Views Zgﬁ- %WM’%"?M"/WW Vol 9 | No 2 | Jul - Dec 2020

CPCSEA Nominee

CPCSEA nominee, Dr Raveendra Hegde visited ICAR-NIANP
Laboratory Animal House Facility on 3™ October, 2020 to
review the facilities for the accreditation of laboratory
animal breeding programme.

Institutional Animal Ethics Committee

The external member of IAEC visited ICAR-NIANP, Bengaluru
on 30" December, 2020. The committee members reviewed
the management of animals at Experimental Livestock Unit
of institute and appreciated the standards of management.
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Awards @ Recognitions

Dr Raghavendra Bhatta, Director, ICAR-NIANP, Bengaluru has
been conferred with the prestigious “Rafi Ahmed Kidwai
Award” for outstanding research in the field of Animal Science
for the year 2019 by ICAR on 16" July, 2020 at New Delhi.

RAFI AHMED KIDWAI AWARD
FOR OUSTANDING RESEARCH IN
AGRICLLTURAL SCIENCES 2019

NIANP Scientists Received Global Accolade

Two scientists from ICAR-NIANP, Dr Raghavendra Bhatta,
Director and Dr Veerasamy Sejian, Principal Scientist are
among the top 2% scientists’ in the world. A study published
by Stanford University researchersin PLoS Biology journal.

NIANP Best Research Paper Award

Dr BK Binsila, Scientist and co-workers received ICAR-NIANP
Best Research Paper Award for the year 2019-2020. Research
Paper was published in the Journal of Trace Elements in
Medicine and Biology, 55 (2019) : 6-14.

Dr Raghavendra Bhatta, Director, ICAR-NIANP, Bengaluru has
been conferred the “Eminent Scientist Award 2020” on 1
December, 2020 by the Society for Science of Climate Change
and Sustainable Environment, New Delhi for his exemplary work

in the field of climate change impacts on animal production.

ICAR-National Institute of Animal Nutrition and Physiology
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Dr Pradeep Kumar Malik, Principal Scientist, ICAR-NIANP,
Bengaluru has been conferred the “Fellowship Award 2020 on
1" December, 2020 by the Society for Science of Climate Change
and Sustainable Environment, New Delhi for his outstanding
contribution in the field of enteric methane and climate change.

Dr Shraddha Trevedi, Senior Research Fellow, ICAR-NIANP,
Bengaluru has been conferred the “Young Scientist Award
2020” on 1" December, 2020 by the Society for Science of
Climate Change and Sustainable Environment, New Delhi for
her research work in the area of animal biotechnology.

Patent has been granted to ICAR-NIANP for an invention
entitled “Pineapple Fruit Residue Silage based Total Mixed
Ration for Livestock Feeding” on 28" August, 2020.

Patent has been filed for “Method and Medium for In Vitro
Production of Sex Specific Embryos” on 24" November, 2020.

Green Fodder Cultivation

ICAR-NIANP organized an awareness programme on “Green
fodder cultivation” on 22" August, 2020 at Kumkumanahalli
milk society, Tumkur milk union and Napier fodder root stem
cuttings were distributed to the farmers under AICRP project

OB 3/19 A

00%iTEe e WaRED ARK

B00BDDP®E,, ﬁ'pUa tb[t)&u, It

wREs: 0-v-n-2on

Clean Milk Production

ICAR-NIANP organized an awareness programme on “Clean
milk production and mastitis prevention”to mark the
celebration of “Mahila Kisan Divas” on 15" October, 2020 at
the dairy cooperative society, Ragihalli.

Mineral Supplementation to Livestock

An awareness programme on “Importance of mineral
supplementation to livestock” was organized by ICAR-
NIANP on 8" December, 2020 at BK Doddi, Malavalli. Mineral

mixtures forsheep and goats were distributed to the farmers.

ICAR-National Institute of Animal Nutrition and Physiology
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Personnel

Dr N Ramachandran, Senior
Scientist (Livestock Production and
Management) joined ICAR-
National Institute of Animal
Nutrition and Physiology,
Bengaluru on 31" August, 2020 on
transfer from ICAR-Central Institute
for Research on Goats, Makhdoom.

Dr Gopi M, Scientist (Animal
Nutrition) joined ICAR-National
Institute of Animal Nutrition and
Physiology, Bengaluru on 31%
August, 2020 on transfer from
ICAR-Central Avian Research
Institute, Izatnagar.

Hindi Programmes

Hindi Programmes

Hindi workshop was organized on "General translation - in
the context of Syntax formation" on 17" December, 2020 at
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ICAR-NIANP. The workshop was conducted online on ‘Google
meet platform’ and the speaker of the session was Dr D R
Shukla, Deputy Director (OL), Kendriya Silk Board,
Bengaluru. Quarterly meetings of OLIC were held on 26"
September and 19" December, 2020 to review the progressin
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implementation of Official Language in different divisions
and sections of the institute.

Swachhta Pakhwada

Swachhta Pakhwada

ICAR-NIANP observed ‘Swachhta Pakhwada’ from 16" to 31°
December, 2020 and organized various activities as per the
guideline of Indian Council of Agricultural Research, New
Delhi. Cleanliness drive events were taken up by all
permanent and contractual staff of institute such as cleaning
activities, sanitation drive within campus and surroundings
including residential areas, tree plantation, stock taking of

waste management and other activities including utilization
of organic wastes/generation of wealth from waste. Drawing
and Slogan writing competitions were conducted among
children.

Staff Welfare Activities

Independence Day Celebration

ICAR-NIANP celebrated 73 Independence Day on 15"
August, 2020 and all the permanent and contractual staff

have attended the programme. The Director hoisted the
Nationalflag, delivered the Independence Day speech.

Kannada Rajyotsava
Kannada Rajyotsava was celebrated on 1% November, 2020
at ICAR-NIANP, Bengaluru and the Director distributed
prizes to the winners of various competitions in Kannada
writing and speech organized by Staff Welfare Club.

ICAR-National Institute of Animal Nutrition and Physiology
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Centre for Laboratory Animal Research (CLAR)

-

The state-of-the-art facility Centre for Laboratory Animal

Research (CLAR) has been established at the Institute. This
846m” facility offers provisions for housing and breeding of rats,
mice, rabbits, guinea pigs and hamsters, as well as conducting
experiments on them. The facility includes animal rooms,
holding and quarantine room, surgery/dissection theatre,
modern research laboratories and auxiliary rooms under one

roof.

Features of CLAR
¢ Anintegrated BSL-IIfacility.

¢ Double corridor movement through clean and dirty
alleys.

e Centrally air-conditioned animalrooms.

e Directional air movement with pressure difference of

10 pascal between corridors and animal rooms.

e Dedicated animal rooms for mice and rats with
individually ventilated cage system (IVC) for rat and
mouse.

e Service rooms for washing and autoclaving, storage
for clean and non-clean materials and, storage for
tissueand dead animails.

¢ Dedicated laboratories for conducting experiments
on laboratory animals with facilities for molecular
biology and proteomic work, culturing of oocytes,
embryos and cells, genetic manipulation of oocytes,
embryos and cells and production of recombinant

proteins and antibodies.

Intended use of CLAR
e Conducting experiments on laboratory animals in

the area of bioavailability of nutrients,
developmental biology, production of genetically
modified animals, stress-induced alterations in
reproductive and immune functions, developing

metabolic disease models and association of gut

microflora with reproductive and immune functions.
¢ Breeding and supply of mouse/rat strains forown and

externaluses.

¢ Production of important antibodies in laboratory

animals forown and external uses.
e Imparting trainings on the breeding and

management of laboratory animals.

ICAR-National Institute of Animal Nutrition and Physiology
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ICAR-National Institute of Animal Nutrition and Physiology

Adugodi, Bengaluru - 560030
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