
Introduction
	 The marine ornamental trade, which began in the 1930s, has grown 
into a multimillion Euro industry globally [1]. The marine ornamen-
tal organism trade is growing; however, it continues to rely heavily  
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on wild collection from tropical coral reef ecosystems. The marine 
ornamental fish trading industry is constantly developing, highlight-
ed by its expanding statistics, which amount to approximately US$ 
300 million [2,3]. Reef fishes and corals are heavily exploited in the 
marine aquarium trade, with invertebrates such as sea anemones and 
sponges becoming popular among hobbyists. Decapod crustaceans 
play a crucial role in the industry, providing ecosystem services. Ma-
rine ornamental shrimp, such as Stenopus spp. and Lysmata spp., are 
popular and extensively traded [4]. Presently, many endangered spe-
cies, including ornamental shrimp, are at risk due to over-exploita-
tion, which can reduce biodiversity and cause ecological imbalances. 
Captive breeding helps to meet market demands and reduces pressure 
on coral reefs. The high-value white-striped cleaner shrimp L. am-
boinensis, due to its protandric simultaneous hermaphrodite (PSH) 
nature, requires hatchery technology, and brood stock development/
management to satisfy oogenesis and spermatogenesis [1] is highly 
needed. L. amboinensis, also known as “cleaner shrimp,” is a highly 
traded invertebrate in the marine aquarium industry due to its bright 
colouration and endurance. However, there are insufficient scientific 
data on this species, which is crucial for commercial production and 
broodstock development. Biological information, such as information 
on brooder development and biology, is essential for understanding 
the early life of L. amboinensis [1,5]. Recently, an increasing number 
of publications on this commercially important shrimp, L. amboin-
ensis, including collection from the wild, maintenance, feeding and 
spawning of behaviour, have been published. However, knowledge 
related to the culture of ornamental shrimp has also substantially 
advanced [6]. This present review aims to provide an updated over-
view of the existing knowledge and research trends in the broodstock 
management of the marine ornamental shrimp L. amboinensis, with a 
particular focus on biology, feeding management, economics and the 
future, which are arguably the most important aspects in aquaculture. 
The objectives of this review are to highlight the current achieve-
ments and challenges and to elucidate new research directions for the 
conservation of this marine ornamental shrimp, L. ambionesis.

Biology

	 L. amboinensis is one of the major traded organisms in the marine 
aquarium industry. This species can be identified by the following 
characteristic features: a light brown body with a white band dorsally, 
red bands laterally and longitudinally, two white patches on the tail, 
and a white antenna with a crimson base, reaching a maximum length 
of 6 cm [7] [Figure 1]. It is classified as a member of Decapoda, the 
Lysmatidae family, and the Lysmata genus. It is a popular ornamen-
tal crustacean found in the waters of Indonesia and Sri Lanka [7]. 
Cleansing shrimp have been discovered off the coast of Tuticorin in 
the Gulf of Mannar region of India. This shrimp was identified as L. 
amboinensis. The researchers collected this shrimp from the Gulf of 
Mannar, a biodiverse marine ecosystem, from February to July 2015. 
The shrimp were collected from giant moray eels using small hooks 
and fishing nets, packed in air-filled polyethylene bags and transferred 
to the Centre for Climate Change Studies [4]. It is an omnivore and 
scavenger that feeds on external parasites of fishes. It cleans fish,  
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	 The marine ornamental trade, worth $300 million, relies heavily on 
wild collection from tropical reef ecosystems. Few endangered spe-
cies, including ornamental shrimps, may be at risk during the coming 
days due to continued exploitation. In this context, captive breeding 
helps to meet market demands and reduces pressure on coral reef 
ecosystems. Among the ornamental shrimp, Lysmata amboinensis, 
also known as “cleaner shrimp,” is a highly traded crustacean in 
the marine aquarium industry because of its bright colouration and 
compatibility with tankmates. The high-value white-striped cleaner 
shrimp L. amboinensis has a protandric simultaneous hermaphro-
dite nature and requires hatchery technology. Moreover, optimum 
water quality, reproductive biology, broodstock diet, and the selec-
tion of suitable live feeds are crucial parameters for the commercial 
production of this shrimp. This review aims to provide an updated 
overview of the existing knowledge and research trends in marine 
ornamental shrimp, particularly L. amboinensis, with a focus on biol-
ogy, feeding management, economics, and future perspectives.
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including moray eels and groupers, by feeding on their external para-
sites, mucous and dead or injured tissue. The shrimp molts once every 
3-8 weeks and spawns regularly every 2-3 weeks [8]. L. amboinensis 
is a protandrous simultaneous hermaphrodite in which individuals 
start as males with an ovo-testis that produces only sperm. They lat-
er become females with a functional ovo-testis, producing both eggs 
and sperm but not self-fertilizing or storing sperm. The female phase 
involves one male contributing sperm and the other acting as a female 
[9].

Habitat, Collection and Maturity
	 The ornamental crustaceans commonly found in coral reefs in 
shallow and near-shore regions are typically caves and crevices of 
corals in the Indo-Pacific and Red Sea regions. Tziouveli et. al., 
(2009) reported that by maintaining stable surroundings, ideal water 
quality parameters, and a nutritionally balanced diet, L. amboinensis 
plants reach sexual maturity at approximately 5-6 months of age. It 
matures with an average total length of 34.0 mm. Male and female 
shrimp have different abdomen plates, with adult females having a 
wider plate and males having a smaller plate. To secure their eggs 
during spawning, hiding places must be provided in captivity. More-
over, the less aggressive behaviour and simultaneous hermaphroditic 
nature of L. amboinensis necessitate cross-fertilization, which is nec-
essary due to the lack of sperm storage in L. amboinensis. It has been 
reported that L. amboinensis produces 100 to 2,000 eggs during each 
spawn, which hatch 10-15 days later [9-11].

Sexual Dimorphisms
	 L. amboinensis is a protandric simultaneous hermaphrodite that 
reproduces in both sexes earlier as adults and in the early stages as 
males [12]. There are some differences in sexual dimorphism between 
male and female shrimp (Table 1).

Food and Feeding of L. amboinensis

	 Every living organism requires food for survival, impaired 
growth, tissue repair and maintenance, physiological function regula-
tion and health maintenance [13]. Nutritionally balanced feed is cru-
cial for maximizing production and profitability. Inappropriate feed 
can lead to disease outbreaks, poor growth, and high mortality rates. 
High-quality feed and appropriate feeding practices can improve feed 
conversion efficiency, lower production costs, and reduce environ-
mental degradation [14]. An effective feeding program should con-
sider the basic principles of aquatic animal nutrition and feeding, in-
cluding understanding the nutrient requirements of cultured species, 
their feeding habits, and the ability of animals to digest and utilize 
essential nutrients. Food and food management are major parts of the 
culture of any kind of aquatic animal. Basically, we have to provide 
live feed, plant-based microalgae and microorganisms, and commer-
cial feed. The feeding must be based on the animal’s feeding habits 
and preferences. In captive conditions, this Pacific cleaning shrimp is 
omnivorous and a scavenger, consuming live feed such as Artemia, an 
enriched rotifer, B. rotundiformis [1,11-16] and microalgae such as T. 
pseudonana as well as damaged fish tissue and detritus. It even cleans 
inside of fish mouths and gill cavities without being eaten [8,14,17].

Water Quality Parameters

	 Maintaining optimum water quality, such as temperature, dis-
solved oxygen, pH, ammonia, nitrite, nitrate, alkalinity, hardness and 
salinity, has played a vital role in successful cultivation [3,11-20]. 
Maintaining the optimum water quality (Table 2) ensures that the 
shrimp are stress free and well-sufficient because it directly affects 
their development, reproduction, and total productivity.

Challenges

	 Initiating and standardizing the production of broodstock, domes-
tication, and larval rearing of L. amboinensis is essential for commer-
cial production. It can be challenging to completely comprehend this 
species’ larval cycle, which makes it difficult to increase it in captiv-
ity. Overcoming the long larval period and low larval survival rate is 
another difficulty [9,21].

Future perspective

	 L. amboinensis thrived because it is a highly valued marine or-
namental decapod. Broodstock care is simpler for decapods than for 
marine fish, and broodstock care may be performed on a large scale 
by using countries. Additionally, improving the economic status of 
the fisherman community in coastal and island regions is a potential 
alternative livelihood [9].

Figure 1:  Lysmata amboinensis in captivity.

Parameters Male Female References 

Colouration

Males appear to have 
a less prominent, and 
brighter yellow body 

colour.

The yellow body is most 
prominent among the 

vibrant colors.
[13]

Size

The main body length is 
approximately 2.5 inches, 

with their antennae 
measuring 3-4 inches in 

length.

The species appears to 
be large, with antennae 

reaching 4-5 inches long 
and their main body 
reaching 3 inches.

[14]

Maturity age

They reach sexual 
maturity approximately 
5-6 months of age. L. 

amboinensis matures with 
a total length of 34.0 mm 

[15]

Table 1: Sexual dimorphisms of Lysmata amboinensis.

Parameters Optimum range of water quality levels

pH 8 - 8.5

Temperature 28 - 32o C

Dissolved oxygen 04 - 06 mg L-1

Salinity 30 - 32 ppt

Ammonia 0 ± 0.5 mg L-1

Nitrite 0 ± 0.25 mg L-1

Nitrate 05 ± 02 mg L-1

Table 2 : Optimum range of water quality [19-21].
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Economic importance

	 Currently, there is a healthy market demand for this expensive 
decorative shrimp, which is being supplied by wild collections. Div-
ers deploy smaller scoop nets and collect the species, which are then 
transported in oxygen-filled bags made with polyethylene. According 
to Santhosh et al. [21], between 1998 and 2003, 2,88,484 products 
were imported, and 1,07,462 products were exported worldwide. The 
main importers of marine ornamental invertebrates are the UK (15%) 
and the USA (80%), whereas the main exporters are Taiwan (22%) 
and the USA (35%).

Conclusion

	 Marine ornamental aquaculture is still in its infancy, and most of 
the fish traded are from wild collections. The high-value white-striped 
cleaner shrimp is a highly traded invertebrate species in the marine 
aquarium industry due to its bright colouration and endurance. There-
fore, increasing broodstock management and commercial production 
are recommended for this species. In addition to engaging, it also pro-
vides the benefit of feeding on external parasites of other fishes, so 
it is highly suitable for community aquaria. It is quite challenging to 
comprehend the larval life cycle of L. amboinensis completely, which 
makes domestic production difficult. Captive breeding will help to 
meet market demands and reduce strains on coral reefs. However, 
further biological studies on the species would help in captive produc-
tion.

Acknowledgement

	 I thank the Director and Dean, Faculty of Marine Science, An-
namalai University, for encouragement and for providing the nec-
essary facilities. I also thank Dr. T Mardhu Pandi and Ms. Shivani 
Kumari, Faculty of Marine Biology, Annamalai University.

References
1.	 Omar WNA, Arshad A, Amin SMN, Christianus A (2020) Effect of diffe-

rent frozen fresh diets to broodstock growth, reproductive performance 
and larvae of cleaner shrimp, Lysmata amboinensis. Journal of Environ-
mental Biology 41: 1249-1256.

2.	 Akmal SG, Zámečníková-Wanma BP, Prabowo RE, Khatami AM, Novák 
J, et al. (2020) Marine ornamental trade in Indonesia. Aquatic Living Re-
sources 33: 25.

3.	 Anil MK, Krishna R, Gomathi P, Surya S, Gop AP, et al. (2022) Recent 
advances in marine ornamental breeding and seed production at Vizhinjam 
Regional Centre of CMFRI India. Frontiers in Marine Science 9: 907568.

4.	 Prakash S, Kumar TA, Subramoniam T (2016) New records of marine or-
namental shrimps (Decapoda: Stenopodidea and Caridea) from the Gulf of 
Mannar, Tamil Nadu, India. Check List 12: 1-6.

5.	 Cunha L, Mascaro M, Chiapa X, Costa A, Simoes N (2008) Experimental 
studies on the effect of food in early larvae of the cleaner shrimp Lysmata 
amboinensis (De Mann, 1888) (Decapoda: Caridea: Hippolytidae). Aqua-
culture 277: 117-123.

6.	 Costa MCJR, Ratcliff S, Tsuzuki MY, Schwarz MH (2023) Co-feeding 
schemes affect survival, growth, and development in the larviculture of the 
Striped cleaner shrimp Lysmata amboinensis (de Mann, 1888). Journal of 
Applied Aquaculture 35: 529-542.

7.	 Calado R, Dionísio G, Dinis MT (2007) Starvation resistance of early 
zoeal stages of marine ornamental shrimps Lysmata spp. (Decapoda: Hip-
polytidae) from different habitats. Journal of Experimental Marine Biolo-
gy and Ecology 351: 226-233.

8.	 Santhosh B, Anil MK, Xavier B (2017) Lysmata amboinensis (de Man, 
1888). Prioritized species for Mariculture in India: 363-368.

9.	 Costa MCJR, Ratcliff S, Tsuzuki MY, Schwarz MH (2023) Co-feeding 
schemes affect survival, growth, and development in the larviculture of the 
Striped cleaner shrimp Lysmata amboinensis (de Mann, 1888). Journal of 
Applied Aquaculture 35: 529-542.

10.	Tziouveli V, Smith G (2009) Sexual maturity and environmental sex deter-
mination in the white-striped cleaner shrimp Lysmata amboinensis. Inver-
tebrate Reproduction & Development 53: 155-163.

11.	Millamena OM (2002) Introduction to nutrition in tropical aquaculture. In 
Nutrition in Tropical Aquaculture: Essentials of fish nutrition, feeds, and 
feeding of tropical aquatic species. Aquaculture Department, Southeast 
Asian Fisheries Development Centre 1: 1-5.

12.	Calado R, Dionísio G, Bartilotti C, Nunes C, Santos A, et al. (2008) Impor-
tance of light and larval morphology in starvation resistance and feeding 
ability of newly hatched marine ornamental shrimps Lysmata spp. (De-
capoda: Hippolytidae). Aquaculture 283: 56-63.

13.	Calado R, Vitorino A, Reis A, Silva LT, Dinis MT (2009) Effect of different 
diets on larval production, quality and fatty acid profile of the marine orna-
mental shrimp Lysmata amboinensis (de Man, 1888), using wild larvae as 
a standard. Aquaculture Nutrition 15: 484-491.

14.	Lin J, Zhang D, Rhyne AL (2002) Broodstock and larval nutrition of ma-
rine ornamental shrimp. Avances en Nutrición Acuicola: 277-280.

15.	Aklakur M, Prabhakar P, Shah MI, Kumar N, Amjad M, et al. (2022) Wet-
land Ecosystem Management for Sustainable Fisheries and Aquaculture 
in Bihar: Potential and Perspectives. Environment and Ecology 40: 2188-
2199.

16.	Durai V, Alagappan M, Yuvarajan P (2021) Importance of water quality 
management in whiteleg shrimp (Penaeus vannamei) farming. AgriCos 
e-Newsletter 2: 17-20.

17.	Dong Z, Zongli Y, Qifang L, Junda L (2012) Effects of Sex Change on Nu-
mber of Olfactory Chemoreceptors in Lysmata Shrimp. Journal of Shellfi-
sh Research 31: 861-865.

18.	Racotta IS, Palacios E, Ibarra AM (2003) Shrimp larval quality in relation 
to broodstock condition. Aquaculture 227: 107-130.

19.	Calado R, Lin J, Lecaillon G, Rhyne AL (2017) Shrimp. Marine Ornamen-
tal Species Aquaculture: 477-495.

20.	Fletcher DJ, Kötter I, Wunsch M, Yasir I (1995) Preliminary observations 
on the reproductive biology of ornamental cleaner prawns Stenopus hispi-
dus Lysmata amboinensis Lysmata debelius. International Zoo Yearbook 
34: 73-77.

21.	Madhu K, Madhu R, Mohandas MP, Vijayan MT, Baby ST (2020) Marine 
ornamental fishes and their breeding: CMFRI initiatives: 130-149.

http://dx.doi.org/10.24966/AAF-5523/100090
https://www.alr-journal.org/articles/alr/abs/2020/01/alr190023/alr190023.html
https://www.alr-journal.org/articles/alr/abs/2020/01/alr190023/alr190023.html
https://www.alr-journal.org/articles/alr/abs/2020/01/alr190023/alr190023.html
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2022.907568/full
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2022.907568/full
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2022.907568/full
https://www.biotaxa.org/cl/article/view/12.6.2010
https://www.biotaxa.org/cl/article/view/12.6.2010
https://www.biotaxa.org/cl/article/view/12.6.2010
https://www.sciencedirect.com/science/article/abs/pii/S0044848608000963
https://www.sciencedirect.com/science/article/abs/pii/S0044848608000963
https://www.sciencedirect.com/science/article/abs/pii/S0044848608000963
https://www.sciencedirect.com/science/article/abs/pii/S0044848608000963
https://www.tandfonline.com/doi/full/10.1080/10454438.2021.1986193
https://www.tandfonline.com/doi/full/10.1080/10454438.2021.1986193
https://www.tandfonline.com/doi/full/10.1080/10454438.2021.1986193
https://www.tandfonline.com/doi/full/10.1080/10454438.2021.1986193
https://www.sciencedirect.com/science/article/abs/pii/S0022098107003243
https://www.sciencedirect.com/science/article/abs/pii/S0022098107003243
https://www.sciencedirect.com/science/article/abs/pii/S0022098107003243
https://www.sciencedirect.com/science/article/abs/pii/S0022098107003243
https://www.gbif.org/species/2226409
https://www.gbif.org/species/2226409
file:///E:/PDFS/2024/Hereald/07%20July/HAAF/HAAF-24-009/Co-feeding%20schemes%20affect%20survival,%20growth,%20and%20development%20in%20the%20larviculture%20of%20the%20Striped%20cleaner%20shrimp%20Lysmata%20amboinensis%20(de%20Mann,%201888).
file:///E:/PDFS/2024/Hereald/07%20July/HAAF/HAAF-24-009/Co-feeding%20schemes%20affect%20survival,%20growth,%20and%20development%20in%20the%20larviculture%20of%20the%20Striped%20cleaner%20shrimp%20Lysmata%20amboinensis%20(de%20Mann,%201888).
file:///E:/PDFS/2024/Hereald/07%20July/HAAF/HAAF-24-009/Co-feeding%20schemes%20affect%20survival,%20growth,%20and%20development%20in%20the%20larviculture%20of%20the%20Striped%20cleaner%20shrimp%20Lysmata%20amboinensis%20(de%20Mann,%201888).
file:///E:/PDFS/2024/Hereald/07%20July/HAAF/HAAF-24-009/Co-feeding%20schemes%20affect%20survival,%20growth,%20and%20development%20in%20the%20larviculture%20of%20the%20Striped%20cleaner%20shrimp%20Lysmata%20amboinensis%20(de%20Mann,%201888).
https://www.tandfonline.com/doi/abs/10.1080/07924259.2009.9652301
https://www.tandfonline.com/doi/abs/10.1080/07924259.2009.9652301
https://www.tandfonline.com/doi/abs/10.1080/07924259.2009.9652301
https://repository.seafdec.org.ph/handle/10862/2143
https://repository.seafdec.org.ph/handle/10862/2143
https://repository.seafdec.org.ph/handle/10862/2143
https://repository.seafdec.org.ph/handle/10862/2143
https://www.sciencedirect.com/science/article/abs/pii/S0044848608004948
https://www.sciencedirect.com/science/article/abs/pii/S0044848608004948
https://www.sciencedirect.com/science/article/abs/pii/S0044848608004948
https://www.sciencedirect.com/science/article/abs/pii/S0044848608004948
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2095.2008.00614.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2095.2008.00614.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2095.2008.00614.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2095.2008.00614.x
file:///C:\Users\Herald\Downloads\admin,+18.pdf
file:///C:\Users\Herald\Downloads\admin,+18.pdf
https://www.researchgate.net/publication/355667865_Importance_of_Water_Quality_Management_in_Whiteleg_Shrimp_Penaeus_vannamei
https://www.researchgate.net/publication/355667865_Importance_of_Water_Quality_Management_in_Whiteleg_Shrimp_Penaeus_vannamei
https://www.researchgate.net/publication/355667865_Importance_of_Water_Quality_Management_in_Whiteleg_Shrimp_Penaeus_vannamei
https://bioone.org/journals/journal-of-shellfish-research/volume-31/issue-3/035.031.0334/Effects-of-Sex-Change-on-Number-of-Olfactory-Chemoreceptors-in/10.2983/035.031.0334.short
https://bioone.org/journals/journal-of-shellfish-research/volume-31/issue-3/035.031.0334/Effects-of-Sex-Change-on-Number-of-Olfactory-Chemoreceptors-in/10.2983/035.031.0334.short
https://bioone.org/journals/journal-of-shellfish-research/volume-31/issue-3/035.031.0334/Effects-of-Sex-Change-on-Number-of-Olfactory-Chemoreceptors-in/10.2983/035.031.0334.short
https://www.researchgate.net/publication/222419497_Shrimp_larval_quality_in_relation_to_broodstock_condition
https://www.researchgate.net/publication/222419497_Shrimp_larval_quality_in_relation_to_broodstock_condition
https://onlinelibrary.wiley.com/doi/10.1002/9781119169147.ch22a
https://onlinelibrary.wiley.com/doi/10.1002/9781119169147.ch22a
https://zslpublications.onlinelibrary.wiley.com/doi/abs/10.1111/j.1748-1090.1995.tb00661.x
https://zslpublications.onlinelibrary.wiley.com/doi/abs/10.1111/j.1748-1090.1995.tb00661.x
https://zslpublications.onlinelibrary.wiley.com/doi/abs/10.1111/j.1748-1090.1995.tb00661.x
https://zslpublications.onlinelibrary.wiley.com/doi/abs/10.1111/j.1748-1090.1995.tb00661.x
https://eprints.cmfri.org.in/14224/
https://eprints.cmfri.org.in/14224/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

