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Uncomplicated Plasmodium Vivax Malaria Treatment in India

Arvind Nath

INTRODUCTION 

Treatment of Malaria depends on the species of 
Plasmodium causing it. If the species is P. vivax, the 
treatment is by giving Chloroquine and Primaquine. 
If the patient is pregnant, she is treated with 
Chloroquine only but no Primaquine. If the patient 

Abstract

Background: Uncomplicated P. vivax Malaria treatment in India is straightforward because the same regime 
exists for the North-eastern part of the country and the rest of the country unlike treating uncomplicated P. 
falciparum Malaria where different regimes exist for these two areas. However, a slightly different approach is 
needed for the treatment of pregnant patients.

Objectives: To find out what are the antimalarials prescribed in India for treating uncomplicated Vivax Malaria.
Methods: By reviewing documents prepared by WHO and NVBDCP.
Results: It is found that the same regime exists for treating uncomplicated Vivax Malaria whether the patient 

comes from any part of the country. However, some modifications are made depending on the pregnancy status of 
the female patient.

Conclusions: Some more education is required among health care providers on how to treat uncomplicated P. 
vivax Malaria. This paper addresses this concern.

Keywords: Malaria, Plasmodium vivax, Chloroquine, Primaquine, Hypnozoite.
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is an infant, it is also treated with Chloroquine only 
but no Primaquine. Primaquine is also not given to 
known G6PD-deficient individuals.1

MATERIAL AND METHODS

The study design included analysis of the 
documents of the WHO and NVBDCP pertaining 
to treating P. vivax Malaria that is uncomplicated. 

RESULTS

Guidelines for the treatment of Malaria published 
by the WHO in 2015 dealt with treating P. vivax 
Malaria that is uncomplicated, in the following 
manner.2
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Table 1: Dosage of Chloroquine for Uncomplicated P. 
vivax Malaria.

A total of 25 milligrams of Chloroquine base per 
kilogram of body weight over three days as follows:

Day 1 Day 2 Day3

10 milligrams 
per kilogram 
bodyweight

10 milligrams 
per kilogram 
bodyweight

5 milligrams 
per kilogram 
bodyweight

In addition to the above, it was also advised to give 
a fourteen-day course of Primaquine at a dose of 
0.25 milligrams per kg of body weight to prevent 
relapses due to the release of hypnozoites from the 
liver.
The country’s Drug Policy on Malaria 2013 dealt 
with treating uncomplicatedP. vivaxMalaria in the 
same way as was given in the WHO guidelines 
above.3

The 2014 guidelines for diagnosis and treatment of 
Malaria covered treating uncomplicated P. vivax 
Malaria in the same way as was done by the WHO 
document described above. It was recommended 
that patients stop Primaquine in case patients notice 
any (i) dark-colored urine, (ii) yellow eyes, (iii) 
blue discoloration of the lips, pain in the abdomen, 
nausea, vomiting, and breathlessness.1

The operational document on Malaria Elimination 
in India, published in 2016, also covered treating 
uncomplicated P. vivax Malaria in the same way 
as was done by the WHO guidelines given above. 
It also advised patients to stop Primaquine in 
case they noticed high coloration of urine or blue 
coloration of lips.4

DISCUSSION

The Government of India, in 2016, adopted 
aframework for Malaria Elimination in India 
covering the period 2016 – 2030.5 This was based 
on WHO’s Global Technical Strategy for Malaria, 
covering the same period, adopted in 2015 and 
updated in 2021.6

The aim is to reach no Malaria cases by 2027 and 
then wait for three years before WHO can grant 
Malaria-free status certification. It is already the 
beginning of 2022 and India is about to reach the 
halfway mark of this period from 2016 to 2027. 
The Annual Parasite Incidence (API) has also come 

down significantly (it was 0.32 during 2018).7

CONCLUSION

If a medical practitioner, whether in government 
service or in private practice, comes across an 
uncomplicated case of P. vivax Malaria, he/she can 
manage the patient using the drugs at the dosages 
recommended above. This will be a step towards 
reaching the target of zero Malaria cases in the 
country by 2027.
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Severe Plasmodium Falciparum Malaria and Severe Plasmodium 
Vivax Malaria Treatment in India

Arvind Nath

INTRODUCTION 

Treatment of severe P. falciparumMalaria and 
severe P. vivax Malaria consists of an initial 
parenteral phase and a follow-up oral phase. While 
the parenteral phase is the same irrespective of 

Abstract

Background: The treatment of severe P. falciparum Malaria and severe P. vivax Malaria is identical. Their 
treatment in India is complex because different regimes exist for the North-eastern part of the country and for the 
rest of the country. Also, different drugs are needed for the treatment of pregnant patients.

Objectives: To find out what are the antimalarials prescribed in India for treating severe Falciparum Malaria and 
severe Vivax Malaria.

Methods: By reviewing documents prepared by NVBDCP.
Results: It is found that different regimes exist for treating severe Falciparum Malaria and severe Vivax Malaria 

depending on where the patient comes from, and the drugs differ based on the pregnancy status of the female 
patient.

Conclusions: More education is required among health care providers on how to treat severe P. falciparum 
Malaria and severe P. vivax Malaria. This paper addresses this concern.

Keywords: Malaria; Plasmozzdium falciparum; Plasmodium vivax.
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where the patient lives, the oral phase, consisting 
ofgiving Artemisinin-based Combination Therapy 
(ACT) and Primaquine, differs based on the place 
of residence. If the patient resides in any part of the 
country except the North-East, he/she is treated 
with an ACT consisting of three days treatment 
with Artesunate and one-day treatment with 
Sulphadoxine-Pyrimethamine (SP). If the patient 
lives in the North-East, he/she is treated with 
Artemether and Lumefantrine for three days.1

MATERIAL AND METHODS

The study design included analysis of the documents of 
the NVBDCP pertaining to treating severe P. falciparum 
Malaria.
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RESULTS

The country’s Drug Policy on Malaria 2013 for 
severeP. falciparumMalaria:2

A.	 Table Showing the Three Available Initial 
Parenteral Regimes (to be given for at least 
48 hours even if the patient can tolerate oral 
medication earlier than this)

Drug (for at least 48 
hours)

Dosage

Inj. Artesunate 2.4 milligrams/kilogram body wt. 
IV or IM at diagnosis (0 hrs). Next at 
12 hrs, then 24 hrs, After that, once 
a day.

Inj. Artemether 3.2 milligrams /kilogram body 
wt. IM at diagnosis. After that, 1.6 
milligrams/kilogram body wt. daily.

Inj. Arteether 150 mg IM daily for three days (for 
adults only; not for children)

B.	 Follow-up Oral Regimes (at the time the 
patient can take oral medication):

Treatment in those States other than the North-Eastern 
States:

Here, the ACT used consists of the following drugs 
in the given dosages:
•	 Artesunate: 4mg/kg body wt. daily for three 

days PLUS
•	 SP consisting of 25 milligrams per kilogram 

body wt. Sulfadoxine plus 1.25 milligrams 
per kilogram body wt. Pyrimethamine on 
Day One.

In addition, 0.75 milligrams per kilogram body 
wt. Primaquine is given on the second day. The 
function of Primaquine is to kill the gametocytes.
Note: 
(i) 	 SP not to be prescribed for children under the 

age of 5 months. In such cases, they should be 
given an ACT not containing SP.

(ii) 	 The above ACT should not be given during the 
first trimester of pregnancy. Instead, in the first 
trimester, Quinine salt is to be given at 10 mg 
per kg body wt. TDS for one week. During the 
second and third trimesters, the above ACT 
can be given. However, Primaquine is not to be 
given in any trimester.

Treatment in the North-Eastern States:

Here, the ACT used consists of the following drugs 
in the given dosages:

Artemether-Lumefantrine prescribed as per body 
weight:

5 kilograms to 14 
kilograms

20 mg Artemether plus 
Lumefantrine 120 mg BD X 3 days

15 kilograms to 24 
kilograms

40 mg Artemether plus 
Lumefantrine 240 mg BD X 3 days

25 kilograms to 34 
kilograms

60 mg Artemether plus 
Lumefantrine 360 mg BD X 3 days

35 kilograms & above 80 mg Artemether plus 
Lumefantrine 480 mg BD X 3 days

In addition, Primaquine is given at a dose of 0.75 
milligrams per kg body wt. on the Second day.
Note:
(i)	 Artemether-Lumefantrine is not to be given to 

children weighing less than 5 kilograms.
(ii)	 The above ACT should not be given during the 

first trimester of pregnancy. Instead, in the first 
trimester, Quinine salt is to be given at 10 mg 
per kg body wt. TDS for one week. During the 
second and third trimesters, the above ACT 
can be given. However, Primaquine is not to 
be given in any trimester.

QUININE REGIME

This consists of an Initial Parenteral Phase of 20 mg 
Inj. Quinine salt/kilogram body wt. IV infusion 
or IM to be given at diagnosis followed by a 
maintenance dose of 10 milligrams/kilogram body 
wt. TDS. 
Note: 
(a) 	 Infusion rate should not exceed 5 milligrams/

kg body wt. per hour.
(b)	 If the patient received Quinine earlier, then the 

Loading dose of 20 milligrams/kg body wt. 
should not be given.

The Follow-up Oral Phase is given when the patient can 
take oral medication. It consists of:

Tab Quinine 10 milligrams/kg body wt. TDS 
till seven days of Quinine therapy (including 
parenteral Quinine therapy) is completed AND 
Cap Doxycycline 3 milligrams/kg body weight 
once a day for one week.

For Pregnant Women and Children under the Age of 
Eight Years: Instead of Doxycycline:

Cap or Syrup Clindamycin 10 milligrams/kilogram 
body weight TDS for one week.3
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The diagnosis and treatment of Malaria guidelines 
(2014) covered treatingsevere P. falciparum Malaria 
in the same way as was done by the National Drug 
Policy on Malaria 2013 given above. An additional 
point made in this document is that in the first 
trimester of pregnancy, parenteral quinine is 
to be preferred. Only if it is not available should 
Artemisinin derivatives be given. However, in the 
second and third trimesters, parenteral Artemisinin 
products are preferred.1

The operational document on Malaria Elimination 
in India, published in 2016, alsocovered treating 
severeP. falciparum Malaria in the same way as 
was done by the National Drug Policy on Malaria 
2013 given above.4

DISCUSSION

The Government of India, in 2016, adopted 
aframework for Malaria Elimination in India 
covering the period 2016 – 2030.[5] This was based 
on WHO’s Global Technical Strategy for Malaria, 
covering the same period, adopted in 2015 and 
updated in 2021.[6]
The aim is to reach no Malaria cases by 2027 and 
then wait for three years before WHO can grant 
Malaria-free status certification. It is already the 
beginning of 2022 and India is about to reach the 
halfway mark of this period from 2016 to 2027. 
The Annual Parasite Incidence (API) has also come 
down significantly (it was 0.32 during 2018[7]),

CONCLUSION

If a medical practitioner, whether in government 
service or in private practice, comes across a severe 
case of P. falciparum Malaria or P. vivax Malaria, 
he/she can manage the patient using the drugs at 
the dosages recommended above. This will be a 
step towards reaching the target of zero Malaria 

cases in the country by 2027.
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Micro Encapsulation for Ultraviolet Protection and Activity 
Enhancement of Baculoviruses

Rakesh Kumar Gupta1, Kamlesh Bali2, Mudasir Gani3

INTRODUCTION 

Biological control of agricultural pests has gained 
importance in recent years due to increased pressure 
to reduce the use of agrochemicals and their residues 
in the environment and food. Over the past two 
decades, baculoviruses have been commercialized 
for the control of codling moth (Cydia pomonella), 
gypsy moth (Lymantria dispar), corn earworm 
(Helicoverpa zea), tobacco budworm (Heliothis 
virescens), beet armyworm (Spodoptera exigua), and 

Abstract

Baculoviruses are dsDNA viruses and universally used biological control agents in the integrated pest management 
programmes. The foremost drawback of these viruses is their sensitivity towards ultraviolet radiation. Different 
materials have been tested by different workers to influence the sunlight protectant activity. Microencapsulation 
is currently an extensively studied approach in protecting baculoviruses from UV light as well as enhances the 
activity, efficiency and performance of baculoviruses formulations. Findings suggest that the microencapsulation 
technique could reduce the cost and enhance the efficacy of baculoviruses. On the other hand, it can also reduce the 
use of agrochemicals and their residues in the environment and food materials.    
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the cabbage looper (Trichoplusia ni) in the United 
States; the rhinoceros beetle (Oryctes rhinoceras) in 
the Pacific; the velvetbean caterpillar (Antacarsia 
gemmatalis) in Brazil. In addition, large scale control 
programs for periodic forest pests, such as the 
Douglas-Fir tussock moth (Orgyia pseudotsugata), 
Eastern Spruce Budworm (Choristoneura fumiferana), 
and European pine sawfly (Neodiprion sertzfer), 
have been conducted in countries worldwide, 
including Canada, the United States, the United 
Kingdom, Finland, Norway, Sweden, Austria, 
Italy, Poland, and the Soviet Republic (former 
USSR). Although insect viruses are highly effective 
against their target insects, until today, baculovirus 
insecticides and their application as bio-insecticides 
was limited to control pest insects worldwide as the 
performance of these viruses are susceptibility to 
ultraviolet (UV) radiation. For commercialization, 
formulations that provide protection from sunlight 
and rainfall can significantly improve the residual 
activity of baculoviruses. Following application to 
plant surfaces, baculovirus occlusion bodies (OBs) 
are rapidly inactivated by solar ultraviolet (UV) 
radiation, particularly in the UV-B range of 280–
320 nm. This radiation directly affects the nucleic 
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acids, modifying or denaturing them, preventing 
virus infection and replication. Formulation of 
insect pathogens is recognized as one of the most 
important priorities in biopesticide research, 
especially for developing countries (Harris and 
Dent, 2000). It is well established that the efficacy 
of entomopathogens that act by ingestion can be 
improved by the use of formulations that include 
feeding stimulants which increase the consumption 
of the pathogen resulting in enhanced prevalence 
of disease and improved pest control. In this 
respect, the use of flour and starch-based granular 
formulations has been the subject of recent interest 
for the delivery of Bacillus thuringiensis and 
nucleopolyhedro viruses to noctuid pests. 

CASE REPORT

Certain formulations can improve the degree of 
pest control through the use of baits or feeding 
stimulants that enhance the pest’s consumption of 
viral inoculum while simultaneously protecting. 
Commonly used unpurifed aqueous preparations 
typically have high levels of bacterial contaminants, 
often making them unpleasant to handle, as well as 
potentially hazardous to human health (Grzywacz 
et al., 1997), yet purification of baculoviruses 
prior to formulation is expensive, and leads to 
large losses of polyhedra (Guillon, 1997). Recent 
studies have indicated that phagostimulant maize 
flour-based formulations of Bacillus thuringiensis 
Berliner and nucelopolyhedrovirus resulted in 
improved control of various species of noctuid 
pests (Morales Ramos et al., 1998, Tamez-Guerra 
et al., 1998). Moreover, the maize flour formulation 
o-ered increased protection from UV radiation and 
improved the rainfastness of the inoculum during 
simulated rainfall (Tamez-Guerra et al., 2000 a, 
b). The use of granular feeding stimulants has a 
number of advantages that may compensate for 
the increased formulation cost. These include the 
ability to use a lower quantity of pathogen inoculum 
to achieve satisfactory pest control (Bartelt et al., 
1990) and the ability to target applications precisely 
to the feeding site of the pest (e.g., application of 
granules directly to the maize leaf whorl) (McGuire 
et al., 1994). Moreover, the opacity of granules may 
protect the pathogen from UV degradation (Bartelt 
et al., 1990) and may improve the rainfastness of 
the application (McGuire et al., 1996; Tamez-Guerra 
et al., 2000 a, b). Past attempts have been made 
to provide formulations wherein an insecticidal 
virus and a sunscreening agent are maintained in 
close contact after dispersion of the formulation 
onto vegetation. However, when formulations 

containing both virus and sunscreening agent 
were dispersed in the field, the sunscreening 
agent was no longer in close enough contact to 
the virus to be effective at reducing the exposure 
of the viruses to the damaging effects of ultraviolet 
light. Therefore, microencapsulation - a process in 
which tiny particles or droplets are surrounded 
by a coating to give small capsules of many useful 
properties has been employed. Spray drying serves 
as a microencapsulation technique when an active 
material is dissolved or suspended in a melt or 
polymer solution and becomes trapped in the 
dried particle. Microcapsules containing virus and 
sunlight protectant were found to be more stable 
than virus alone. Very promising results have been 
obtained by the Agricultural Research Service of the 
USDA regarding the encapsulation of biopesticides 
made of species-specific nucleopolyhedroviruses 
(NPV) isolated from several insects, including 
celery looper Anagrapha falcifera alfalfa looper 
Autographa california, codling moth Cydia pomonella 
and fall armyworm Spodoptera frugiperda. 
Microencapsulation of the UV sensitive Cydia 
pomonella granulovirus in powder form with the 
encapsulated virus showed increased photostability 
and strongly enhanced half-life of the encapsulated 
virus compared to the untreated virus in Germany. 
Similarly a desirable formulation through 
microencapsulation of CuniNPV (mosquito) 
occlusion bodies together with magnesium into a 
particle that is being developed for delivery to the 
larval mosquito. Since, inactivation of baculoviruses 
may be also caused by plant metabolites such as 
peroxidases which generate free radicals (Hoover 
et al., 1998), it can be reduced by addition of free 
radical scavengers such as mannitol or enzyme 
superoxide dismutase to baculovirus preparations 
(Zhou et al., 2004). Additives such as Lysine KKL, 
polyglucine, a by-product of citric acid production 
and molasses of peat increased the retaining of viral 
polyhedrae on apple leaves after artificial rainfall 
and gave 0.5 to 3 times higher larval mortality 
than that in the control. Luo et al. (2021) prepared 
S. litura nucleopolyhedrovirus microcapsules 
by the complex coacervation method using S. 
litura nucleopolyhedrovirus as the core material, 
gelatin, and CMC as the wall materials, and tea 
polyphenols as the curing agent. The particle size 
of the prepared virus microcapsules was 13 μm, the 
drug loading was 43.87%, the embedding rate was 
62.53%, and LC50 of the microencapsulated virus 
was 8.36 × 104 (PIB/ml) after 192 h of treatment. 
The survival ability of microencapsulated S. litura 
nuclear polyhedrosis virus in the field environment 
was significantly higher than that of unembedded 
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virus. Similarly, Wilson et al. (2020) prepared 
micro-encapsulated baculovirus in an ENTOSTAT 
wax combined with a UV absorbant (titanium 
dioxide, TiO2). Importantly, this capsule protects 
the sensitive viral DNA from degrading in sunlight, 
but dissolves in the alkaline insect gut to release 
the virus. The new formulation has a shelf-life at 
30°C of at least 6 months, which is comparable to 
standard commercial biopesticides and has no 
phytotoxic effect on the host plants. Taken together, 
these findings suggest that the new formulation 
technology could reduce the costs and increase 
the efficacy of baculovirus biopesticides, with the 
potential to make them commercially competitive 
alternatives to synthetic chemicals.

GOALS AND NOVELTY OF APPROACH

•	 To develop standard formulation for precise 
delivery of the baculovirus to the feeding site 
of the target.

•	 To develop improved formulations 
for ultraviolet protection and activity 
enhancement using microencapsulation 
technique.

•	 To develop phagostimulant 
nucleopolyhedrovirus formulations for 
control semi-cryptic pests such as baits or 
granules.

•	 To compare improved formulations of 
viruses for storage and efficacy.

Typically, baculoviruses have a narrow host range 
that limits the potential market size of the product 
when compared with broad spectrum products such 
as Bacillus thuringiensis and chemical pesticides. 
Therefore, improved formulation technology 
is required for taking advantage of the unique 
properties of baculoviruses. It is well established 
that the efficacy of entomopathogens that act by 
ingestion can be improved by the use of formulations 
that include feeding stimulants which increase the 
consumption of the pathogen resulting in enhanced 
prevalence of disease and improved pest control. 
Formulation research proposal presented here 
addressed to incorporate potent additives of virus 
preparations retain virus persistence on plants 
after the rain such as Lysine KKL, polyglucine, a 
by-product of citric acid production and molasses 
of peat. Besides, novel adjuvants that improve 
the pathogenicity of the virus to late instar larvae 
and improve the persistence of the virus on leaf 
surfaces. One group of adjuvants of particular 
interest has been the optical brighteners, derived 
from stilbene compounds, such as Tinopal LPW 

or Blankophor BBH. These compounds appear to 
degrade the peritrophic membrane in the insect 
midgut, thus increasing the probability of infection 
of midgut epithelial cells. They can also reduce 
the rate of sloughing of infected cells and inhibit 
the suicide response of infected cells, known as 
apoptosis, thereby increasing the number of foci 
of infection in each insect that consumes viral OBs. 
The ingredients used to produce these formulations 
will be selected based on previous research for 
extended residual activity (Tamez-Guerra et al., 
2000, McGuire et al., 2001) virus encapsulation, 
and storage stability (Tamez-Guerra et al., 2002).
These shall include Baculovirus: for selective 
insects adjuvants as stickers, UV protectants and 
phagostimulants antioxidants or radical scavengers 
besides the addition of folic acid, pyridoxine, 
riboflavin and charcoal. 

DISCUSSION

The methodology will be focused on the 
preparation of granular/bait formulation by 
mixing optimized  quantity of ingradients like 
pregelatinized cornstarch, oil, and distilled water 
to form a paste and its subsequent transformation 
into bait/granules followed by air drying 
through fan ventilator. Feeding stimulants that 
use a lower quantity of pathogen inoculum to 
achieve satisfactory pest control and the ability 
to target applications precisely to the feeding site 
of the pest (e.g., near the base of plant for Agrotis 
ypsilon and application of granules directly to 
the maize leaf whorl for Chilo partellus besides 
coddling moth Cydia pomonella. Another important 
approach envisaged in this is encapsulation which 
is the process of mixing microbes with a matrix-
forming material, such as cornstarch, that has been 
partially gelatinized that is, heated to enable water 
absorption. When the cornstarch-microbe mixture 
is added to water and then dried, the microbes 
become entrapped in protective particles so small 
they can barely be seen without a microscope. 
Natural (lac or lignin) or synthetic acrylic based 
polymeric encapsulating agent  which is generally 
soft and thus easily ingested by a target insect.The 
method will involve (i) mixing (A) an encapsulating 
polymer comprising (B) a sunscreening agent and 
(C) a solvent comprising at least one of polyethylene 
glycol, propylene glycol, a methylene chloride 
and appropertiate solvents like propylene glycol 
mixture, tetrahydrofuran, tetrahydropyran, furan, 
and pyran; A number of schemes for preparing 
microencapsulated viruses are now described. 
Among them spray drying is most common. 
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Finally the formulations of biopesticides can be 
tested on farmer scale and shall be made available 
to them by blending the microbial component with 
carriers and adjuvants for better protection from 
unfavourable environments, enhanced survival of 
the bio-agent, controlled rates of release, as well as 
improved bioactivity, shelf life, and stability.

CONCLUSION

Baculoviruses have been commercialized and 
gained prime importance worldwide in recent 
years for the control of many pests. Although 
baculoviruses are highly effective against their 
target insects, until today, their application as bio-
insecticides was limited as the performance of these 
viruses is susceptible to UV radiation. Therefore, 
microencapsulation a process in which tiny particles 
or droplets are surrounded by a coating to give 
small capsules of many useful properties has been 
employed. Microcapsules containing virus and 
sunlight protectant were found to be more stable 
than virus alone. Very promising results have been 
obtained by the Agricultural Research Service of the 
USDA regarding the encapsulation of biopesticides 
made of species-specific nucleopolyhedroviruses 
(NPV) isolated from several insects. The findings 
discussed above suggest that the new formulation 
technology could reduce the costs and increase 
the efficacy of baculovirus biopesticides, with the 
potential to make them commercially competitive 
alternatives to synthetic chemicals.

REFERENCES

1.	 Bartlett MS, Fishman JA, Durkin MM, Queener 
SF, Smith JW. Pneumocystis carinii: improved 
models to study efficacy of drugs for treatment or 
prophylaxis of Pneumocystis pneumonia in the rat 
(Rattus spp.). Experimental parasitology. 1990 Jan 
1;70(1):100-6.

2.	 Grzywacz D, McKinley D, Jones KA, Moawad 
G. Microbial Contamination inSpodoptera 
littoralisNuclear Polyhedrosis Virus Produced in 
Insects in Egypt. Journal of Invertebrate Pathology. 
1997 Mar 1;69(2):151-6.

3.	 Guillon M. Quantification of biopesticide activity—a 
rapid survey of methods and standardization 
problems 1. EPPO Bulletin. 1997 Mar;27(1):123-5.

4.	 Hoover K, Kishida KT, DiGiorgio LA, Workman J, 
Alaniz SA, Hammock BD, Duffey SS. Inhibition of 
baculoviral disease by plant-mediated peroxidase 
activity and free radical generation. Journal of 

Chemical Ecology. 1998 Dec;24(12):1949-2001.
5.	 Harris J, Dent D. Priorities in biopesticide research 

and development in developing countries. CABI; 
2000 Jan.

6.	 Luo M, Zhu D, Lin J, Zhou X, Zheng C, Pu X. 
Preparation and performance of insect virus 
microcapsules. Egyptian Journal of Biological Pest 
Control. 2021 Dec;31(1):1-2.

7.	 McGuire MR, Shasha BS, Lewis LC, Nelsen TC. 
Residual activity of granular starch-encapsulated 
Bacillus thuringiensis. Journal of economic 
entomology. 1994 Jun 1;87(3):631-7.

8.	 McGuire MR, Shasha BS, Eastman CE, Oloumi-
Sadeghi H. Starch-and flour-based sprayable 
formulations: effect on rainfastness and solar 
stability of Bacillus thuringiensis. Journal of 
economic entomology. 1996 Aug 1;89(4):863-9.

9.	 McGuire MR, Tamez-Guerra P, Behle RW, Streett 
DA. Comparative field stability of selected 
entomopathogenic virus formulations. Journal of 
Economic Entomology. 2001 Oct 1;94(5):1037-44.

10.	 Morales Ramos LH, McGuire MR, GalÁN Wong 
LJ. Utilization of several biopolymers for granular 
formulations of Bacillus thuringiensis. Journal of 
economic entomology. 1998 Oct 1;91(5):1109-13.

11.	 Tamez-Guerra P, Franco CR, Roldan MH, McGuire 
MR, Wong GL, Olvera LH. Laboratory and Field 
Comparisons of Strains of Bacillus thuringiensis for 
Activity Against Noctuid Larvae Using Granular 
Formulations (Lepidoptera). Journal of Economic 
Entomology. 1998 Feb 1;91(1):86-93.

12.	 Tamez-Guerra P, McGuire MR, Behle RW, Shasha 
BS, Galn Wong LJ. Assessment of microencapsulated 
formulations for improved residual activity 
of Bacillus thuringiensis. Journal of economic 
entomology. 2000 Apr 1;93(2):219-25.

13.	 Tamez-Guerra P, McGuire MR, Behle RW, Hamm 
JJ, Sumner HR, Shasha BS. Sunlight persistence 
and rainfastness of spray-dried formulations of 
baculovirus isolated from Anagrapha falcifera 
(Lepidoptera: Noctuidae). Journal of economic 
entomology. 2000 Apr 1;93(2):210-8.

14.	 Tamez-Guerra P, McGuire MR, Behle RW, Shasha 
BS, Pingel RL. Storage stability of Anagrapha 
falcifera nucleopolyhedrovirus in spray-dried 
formulations. Journal of Invertebrate Pathology. 
2002 Jan 1;79(1):7-16.

15.	 Wilson K, Grzywacz D, Curcic I, Scoates F, Harper 
K, Rice A, Paul N, Dillon A. A novel formulation 
technology for baculoviruses protects biopesticide 
from degradation by ultraviolet radiation. Scientific 
Reports. 2020 Aug 6;10(1):1-0.

16.	 Zhou S, Koh HL, Gao Y, Gong ZY, Lee EJ. Herbal 
bioactivation: the good, the bad and the ugly. Life 
sciences. 2004 Jan 9;74(8):935-68.

Rakesh Kumar Gupta,Kamlesh Bali, Mudasir Gani/Micro Encapsulation for Ultraviolet Protection and 
Activity Enhancement of Baculoviruses



Journal of Microbiology and Related Research / Volume 8 Number 1 / January - June 2022

23

Subscription Information

India
Institutional (1 year) (Print+Online): INR 9000

Rest of the World
Institutional (1 year) (Print+Online): $ 703

Payment instructions Online payment link: 
http://rfppl.co.in/payment.php?mid=15

Cheque/DD:
Please send the US dollar check from outside India and INR check from India made
payable to ‘Red Flower Publication Private Limited’. Drawn on Delhi branch

Wire transfer/NEFT/RTGS:
Complete Bank Account No. 604320110000467
Beneficiary Name: Red Flower Publication Pvt. Ltd.
Bank & Branch Name: Bank of India, Mayur Vihar
MICR Code: 110013045
Branch Code: 6043
IFSC Code: BKID0006043 (used for RTGS and NEFT transactions)
Swift Code: BKIDINBBDOS

Send all Orders to: Subscription and Marketing Manager, Red Flower Publication Pvt. Ltd.,  
48/41-42, DSIDC, Pocket-II, Mayur Vihar Phase-I, Delhi - 110 091(India).
Mobile: 8130750089, Phone: 91-11-79695648.
E-mail: info@rfppl.co.in, Website: www.rfppl.co.in



Journal of Microbiology and Related Research / Volume 8 Number 1 / January - June 2022

24

REDKART.NET
(A product of RF Library Services (P) Limited)

(Publications available for purchase: Journals, Books, Articles and Single issues)
(Date range: 1967 to till date)

The Red Kart is an e-commerce and is a product of RF Library Services (P) Ltd. It covers 
a broad range of journals, Books, Articles, Single issues (print & Online-PDF) in English 
and Hindi languages. All these publications are in stock for immediate shipping and online 
access in case of online.

Benefits of shopping online are better than conventional way of buying.
1.	 Convenience. 
2.	 Better prices. 
3.	 More variety. 
4.	 Fewer expenses.
5.	 No crowds. 
6.	 Less compulsive shopping. 
7.	 Buying old or unused items at lower prices. 
8.	 Discreet purchases are easier. 

URL: www.redkart.net



Journal of Microbiology and Related Research / Volume 8 Number 1 / January - June 2022

25

SUBSCRIPTION FORM

I want to renew/subscribe international class journal “Journal of Microbiology and Related 
Research” of Red Flower Publication Pvt. Ltd. 

Subscription Rates: 
• Institutional: INR 9000 / USD 703

Name and complete address (in capitals):_____________________________________________________
_________________________________________________________________________________________

Payment detail:
Online payment link: http://rfppl.co.in/payment.php?mid=15

Cheque/DD: Please send the US dollar check from outside India and INR check from India made 
payable to ‘Red Flower Publication Private Limited’. Drawn on Delhi branch.

Wire transfer/NEFT/RTGS:
Complete Bank Account No. 604320110000467
Beneficiary Name: Red Flower Publication Pvt. Ltd.
Bank & Branch Name: Bank of India; Mayur Vihar
MICR Code: 110013045
Branch Code: 6043
IFSC Code: BKID0006043 (used for RTGS and NEFT transactions)
Swift Code: BKIDINBBDOS

Term and condition for supply of journals
1. Advance payment required by Demand Draft payable to Red Flower Publication Pvt. Ltd.  
	 payable at Delhi.
2. Cancellation not allowed except for duplicate payment.
3. Agents allowed 12.5% discount.
4. Claim must be made within six months from issue date.

Mail all orders to
Subscription and Marketing Manager
Red Flower Publication Pvt. Ltd.
48/41-42, DSIDC, Pocket-II
Mayur Vihar Phase-I
Delhi - 110 091(India).
Phone: 91-11-79695648
Cell: +91-9821671871
E-mail: sales@rfppl.co.in



Journal of Microbiology and Related Research / Volume 8 Number 1 / January - June 2022

26

Journal of Microbiology and Related Research

Library Recommendation Form
If you would like to recommend this journal to your library, simply complete the form 

below and return it to us. Please type or print the information clearly. We will forward a 
sample copy to your library, along with this recommendation card.

Please send a sample copy to:
Name of Librarian
Name of Library 
Address of Library

Recommended by:
Your Name/ Title
Department
Address

Dear Librarian,
I would like to recommend that your library subscribe to the Journal of Microbiology 

and Related Research. I believe the major future uses of the journal for your library would 
provide:

1.	 useful information for members of my specialty.
2.	 an excellent research aid.
3.	 an invaluable student resource.
I have a personal subscription and understand and appreciate the value an institutional 

subscription would mean to our staff.
Should the journal you’re reading right now be a part of your University or institution’s 

library? To have a free sample sent to your librarian, simply fill out and mail this today!

Stock Manager 
Red Flower Publication Pvt. Ltd.
48/41-42, DSIDC, Pocket-II
Mayur Vihar Phase-I
Delhi - 110 091(India)
Phone: Phone: 91-11-79695648
Cell: +91-9821671871
E-mail: sales@rfppl.co.in



© Red Flower Publication Pvt. Ltd. 

Manuscripts must be prepared in accordance with 
“Uniform requirements for Manuscripts submitted 
to Biomedical Journal” developed by international 
committee of medical Journal Editors

Types of Manuscripts and Limits

Original articles: Up to 3000 words excluding 
references and abstract and up to 10 references.

Review articles: Up to 2500 words excluding 
references and abstract and up to 10 references.

Case reports: Up to 1000 words excluding 
references and abstract and up to 10 references.

Online Submission of the Manuscripts
Articles can also be submitted online from http://

rfppl.co.in/customer_index.php.
I) First Page File: Prepare the title page, covering 

letter, acknowledgement, etc. using a word processor 
program. All information which can reveal your 
identity should be here. use text/rtf/doc/PDF files. 
Do not zip the files.
2) Article file: The main text of the article, beginning 

from Abstract till References (including tables) should 
be in this file. Do not include any information (such as 
acknowledgement, your name in page headers, etc.) 
in this file. Use text/rtf/doc/PDF files. Do not zip the 
files. Limit the file size to 400 Kb. Do not incorporate 
images in the file. If file size is large, graphs can be 
submitted as images separately without incorporating 
them in the article file to reduce the size of the file.

3) Images: Submit good quality color images. Each 
image should be less than 100 Kb in size. Size of the 
image can be reduced by decreasing the actual height 
and width of the images (keep up to 400 pixels or 3 
inches). All image formats (jpeg, tiff, gif, bmp, png, 
eps etc.) are acceptable; jpeg is most suitable.
Legends: Legends for the figures/images should 

be included at the end of the article file.
If the manuscript is submitted online, the 

contributors’ form and copyright transfer form has to 
be submitted in original with the signatures of all the 
contributors within two weeks from submission. Hard 
copies of the images (3 sets), for articles submitted 
online, should be sent to the journal office at the time 
of submission of a revised manuscript. Editorial office: 
Red Flower Publication Pvt. Ltd., 48/41-42, DSIDC, 
Pocket-II, Mayur Vihar Phase-I, Delhi – 110 091, India, 
Phone: 91-11-79695648, Cell: +91-9821671871. E-mail: 
author@rfppl.co.in. Submission page: http://rfppl.
co.in/article_submission_system.php?mid=5.

Guidelines for Authors

Preparation of the Manuscript

The text of observational and experimental 
articles should be divided into sections with the 
headings: Introduction, Methods, Results, Discussion, 
References, Tables, Figures, Figure legends, and 
Acknowledgment. Do not make subheadings in these 
sections.

Title Page

	 The title page should carry
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Introduction
State the background of the study and purpose 

of the study and summarize the rationale for the 
study or observation.

Methods
The methods section should include only 

information that was available at the time the 
plan or protocol for the study was written such as 
study approach, design, type of sample, sample 
size, sampling technique, setting of the study, 
description of data collection tools and methods; 
all information obtained during the conduct of the 
study belongs in the Results section.

Reports of randomized clinical trials should 
be based on the CONSORT Statement (http://
www. consort-statement. org). When reporting 
experiments on human subjects, indicate whether 
the procedures followed were in accordance with 
the ethical standards of the responsible committee 
on human experimentation (institutional or 
regional) and with the Helsinki Declaration of 1975, 
as revised in 2000 (available at http://www.wma.
net/e/policy/l 7-c_e.html).

Results
Present your results in logical sequence in the text, 

tables, and illustrations, giving the main or most 
important findings first. Do not repeat in the text 
all the data in the tables or illustrations; emphasize 
or summarize only important observations. Extra 
or supplementary materials and technical details 
can be placed in an appendix where it will be 
accessible but will not interrupt the flow of the 
text; alternatively, it can be published only in the 
electronic version of the journal.

Discussion
Include summary of key findings (primary 

outcome measures, secondary outcome measures, 
results as they relate to a prior hypothesis); 
Strengths and limitations of the study (study 
question, study design, data collection, analysis 
and interpretation); Interpretation and implications 
in the context of the totality of evidence (is there a 
systematic review to refer to, if not, could one be 
reasonably done here and now?, What this study 
adds to the available evidence, effects on patient 
care and health policy, possible mechanisms)? 
Controversies raised by this study; and Future 
research directions (for this particular research 
collaboration, underlying mechanisms, clinical 
research). Do not repeat in detail data or other 

material given in the Introduction or the Results 
section.

References

List references in alphabetical order. Each listed 
reference should be cited in text (not in alphabetic 
order), and each text citation should be listed in 
the References section. Identify references in text, 
tables, and legends by Arabic numerals in square 
bracket (e.g. [10]). Please refer to ICMJE Guidelines 
(ht tp ://www.nlm.nih.gov/bsd/uniform_ 
requirements.html) for more examples.

Standard journal article 

[1] Flink H, Tegelberg Å, Thörn M, Lagerlöf F. 
Effect of oral iron supplementation on unstimulated 
salivary flow rate: A randomized, double-blind, 
placebo-controlled trial. J Oral Pathol Med 2006; 
35: 540-7. 

[2] Twetman S, Axelsson S, Dahlgren H, Holm 
AK, Källestål C, Lagerlöf F, et al. Caries-preventive 
effect of fluoride toothpaste: A systematic review. 
Acta Odontol Scand 2003; 61: 347-55. 

Article in supplement or special issue 

[3] Fleischer W, Reimer K. Povidone iodine 
antisepsis. State of the art. Dermatology 1997; 195 
Suppl 2: 3-9. 

Corporate (collective) author 
[4] American Academy of Periodontology. Sonic 

and ultrasonic scalers in periodontics. J Periodontol 
2000; 71: 1792-801. 

Unpublished article 
[5] Garoushi S, Lassila LV, Tezvergil A, 

Vallittu PK. Static and fatigue compression test 
for particulate filler composite resin with fiber-
reinforced composite substructure. Dent Mater 
2006. 

Personal author(s) 

[6] Hosmer D, Lemeshow S. Applied logistic 
regression, 2nd edn. New York: Wiley-Interscience; 
2000. 

Chapter in book 

[7] Nauntofte B, Tenovuo J, Lagerlöf F. Secretion 
and composition of saliva. In: Fejerskov O, 
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Kidd EAM, editors. Dental caries: The disease 
and its clinical management. Oxford: Blackwell 
Munksgaard; 2003. p. 7-27. 

No author given 
[8] World Health Organization. Oral health 

surveys - basic methods, 4th edn. Geneva: World 
Health Organization; 1997. 

Reference from electronic media
[9] National Statistics Online—Trends in suicide 

by method in England and Wales, 1979-2001. www.
statistics.gov.uk/downloads/theme_health/HSQ 
20.pdf (accessed Jan 24, 2005): 7-18. Only verified 
references against the original documents should 
be cited. Authors are responsible for the accuracy 
and completeness of their references and for correct 
text citation. The number of reference should be 
kept limited to 20 in case of major communications 
and 10 for short communications.

More information about other reference types 
is available at www.nlm.nih.gov/bsd/uniform_ 
requirements.html, but observes some minor 
deviations (no full stop after journal title, no issue 
or date after volume, etc).

Tables
Tables should be self-explanatory and should 

not duplicate textual material.
Tables with more than 10 columns and 25 rows 

are not acceptable.
Table numbers should be in Arabic numerals, 

consecutively in the order of their first citation in 
the text and supply a brief title for each.

Explain in footnotes all non-standard 
abbreviations that are used in each table. 

For footnotes use the following symbols, in this 
sequence: *, ¶, †, ‡‡,

 Illustrations (Figures)
Graphics files are welcome if supplied as Tiff, 

EPS, or PowerPoint files of minimum 1200x1600 
pixel size. The minimum line weight for line art is 
0.5 point for optimal printing.

When possible, please place symbol legends 
below the figure instead of to the side.
Original color figures can be printed in color at 

the editor’s and publisher’s discretion provided the 
author agrees to pay.

Type or print out legends (maximum 40 words, 
excluding the credit line) for illustrations 
using double spacing, with Arabic numerals 
corresponding to the illustrations.

Sending a revised manuscript 
While submitting a revised manuscript, 

contributors are requested to include, along 
with single copy of the final revised manuscript, 
a photocopy of the revised manuscript with 
the changes underlined in red and copy of the 
comments with the point to point clarification to 
each comment. The manuscript number should 
be written on each of these documents. If the 
manuscript is submitted online, the contributors’ 
form and copyright transfer form has to be 
submitted in original with the signatures of all 
the contributors within two weeks of submission. 
Hard copies of images should be sent to the office 
of the journal. There is no need to send printed 
manuscript for articles submitted online.

Reprints
Journal provides no free printed reprints, 

however a author copy is sent to the main author 
and additional copies are available on payment 
(ask to the journal office).

Copyrights
The whole of the literary matter in the journal is 

copyright and cannot be reproduced without the 
written permission.

Declaration
A declaration should be submitted stating that 

the manuscript represents valid work and that 
neither this manuscript nor one with substantially 
similar content under the present authorship 
has been published or is being considered for 
publication elsewhere and the authorship of this 
article will not be contested by any one whose 
name (s) is/are not listed here, and that the order of 
authorship as placed in the manuscript is final and 
accepted by the co-authors. Declarations should be 
signed by all the authors in the order in which they 
are mentioned in the original manuscript. Matters 
appearing in the Journal are covered by copyright 
but no objection will be made to their reproduction 
provided permission is obtained from the Editor 
prior to publication and due acknowledgment of 
the source is made.
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Approval of Ethics Committee 
We need the Ethics committee approval letter 

from an Institutional ethical committee (IEC) or 
an institutional review board (IRB) to publish 
your Research article or author should submit a 
statement that the study does not require ethics 
approval along with evidence. The evidence could 
either be consent from patients is available and 
there are no ethics issues in the paper or a letter 
from an IRB stating that the study in question does 
not require ethics approval.

Abbreviations
Standard abbreviations should be used and be 

spelt out when first used in the text. Abbreviations 
should not be used in the title or abstract.

Checklist
•	 Manuscript Title
•	 Covering letter: Signed by all contributors
•	 Previous publication/ presentations 

mentioned, Source of funding mentioned
•	 Conflicts of interest disclosed

Authors
•	 Middle name initials provided.
•	 Author for correspondence, with e-mail 

address provided.
•	 Number of contributors restricted as per the 

instructions.
•	 Identity not revealed in paper except title page 

(e.g.name of the institute in Methods, citing 
previous study as ‘our study’)

Presentation and Format
•	 Double spacing
•	 Margins 2.5 cm from all four sides
•	 Title page contains all the desired information. 

Running title provided (not more than 50 
characters)

•	 Abstract page contains the full title of the 
manuscript

•	 Abstract provided: Structured abstract 
provided for an original article. 

•	 Key words provided (three or more)
•	 Introduction of 75-100 words
•	 Headings in title case (not ALL CAPITALS). 

References cited in square brackets 

•	 References according to the journal’s instructions

Language and grammar

•	 Uniformly American English

•	 Abbreviations spelt out in full for the first time. 
Numerals from 1 to l0 spelt out

•	 Numerals at the beginning of the sentence spelt 
out

Tables and figures

•	 No repetition of data in tables and graphs and in 
text.

•	 Actual numbers from which graphs drawn, 
provided.

•	 Figures necessary and of good quality (color)

•	 Table and figure numbers in Arabic letters (not 
Roman). 

•	 Labels pasted on back of the photographs (no 
names written) 

•	 Figure legends provided (not more than 40 words)

•	 Patients’ privacy maintained, (if not permission 
taken) 

•	 Credit note for borrowed figures/tables provided

•	 Manuscript provided on a CDROM (with double 
spacing)

Submitting the Manuscript

•	 Is the journal editor’s contact information current?

•	 Is the cover letter included with the manuscript? 
Does the letter:

1.	 Include the author’s postal address, e-mail 
address, telephone number, and fax number for 
future correspondence?

2.	 State that the manuscript is original, not 
previously published, and not under concurrent 
consideration elsewhere?

3.	 Inform the journal editor of the existence of any 
similar published manuscripts written by the 
author?

4.	 Mention any supplemental material you are 
submitting for the online version of your 
article. Contributors’ Form (to be modified as 
applicable and one signed copy attached with 
the manuscript)
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