
Introduction
 Serological testing or corona antibodies look for antibodies that 
are produced by the immune system in response to a threatening 
agent, such as a specific type of virus. Antibodies help fight infec-
tion, are made a few days or weeks after the infection, and remain in 
the body for several weeks after recovery. For this reason, antibody 
testing should not be used to detect active corona virus infection. 
Researchers do not know at present what the presence of antibodies 
means for the body’s immunity to the corona virus in the future or not 
[1,2]. People develop antibodies when their body’s immune system 
responds to an infection. For this test, a blood sample is collected 
from the arm, finger stick and the serologic test is done for detecting 
IgG antibody, it indicates that you may have had COVID-19 in the 
recent past and have developed an immune response against the virus.

Covid-19 Tests Detect Two Types of Antibodies
 IgM, which the body makes for two weeks and then its levels 
drop IgG, which the body builds up more slowly (about 4 weeks) but  
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usually lasts longer. Because IgM antibodies may not be detected in 
the first few days of the disease and may not be detectable, the IgG 
antibody test is more specific for COVID-19, and is more commonly 
used to check for infection or immunity in a person [3-5].

 The antibody test can show if you have ever been exposed to or in-
fected with the Covid-19 virus, and if your body has made antibodies 
in an effort to defend itself. It takes at least twelve days after exposure 
to the virus for the body to make enough antibodies to detect in the 
test. This test helps scientists gather information on how the immune 
system fights Covid-19 in recovered patients [6-8].

 We do not yet know whether a person with a positive antibody 
test, against re- infection whether it is protected by a virus or not, and 
if protected, how long this protection lasts. Of course, this does not 
mean that the body cannot be resistant to Covid 19 or that an effective 
vaccine cannot be obtained. In a study of 30 patients with coronary 
artery disease, the lifespan of antibodies was examined and it was 
found that half of these antibodies have a lifespan of only 73 days 
and then disappear. The immune system of people with COVID-19 
can build up proteins in the blood called antibodies that can attack the 
virus and respond to infection. Antibody tests in a person’s blood may 
indicate that they already have COVID-19 [3,7,9,10]. Antibody levels 
increase and decrease at different times after infection. IgG is the last 
to increase but remains the highest. Antibody levels are usually at 
their highest a few weeks after infection. Some antibody tests require 
special laboratory equipment. Others use disposable devices, similar 
to pregnancy tests. These tests can be done in laboratories or wher-
ever the patient is present (point-of-care), in the hospital or at home. 
It takes about 4 weeks for your body to produce IgM antibodies. But 
scientists are not sure how long it will take for this to happen in the 
case of Corona.

 More experiments are needed to understand this. Keep in mind 
that current antibody tests cannot tell you if you are safe with Corona. 
Because we do not know how long these antibodies can protect you 
against the Corona virus [5,10,11].

 Antibody tests detected only 30% of people with COVID-19 one 
week after the first symptoms. Test accuracy increased in the second 
week with 70% of diagnoses and was at its highest in the third week 
(more than 90% of diagnoses). Little evidence was available for the 
time after the third week. In 2% of people without COVID-19, the test 
results were false positive [3,4,7].

 It is hoped that people with COVID-19 antibodies will be able 
to return to work and normal life as quickly as possible. These tests 
may also help with an experimental corona-specific treatment called 
improved plasma. Plasma is the fluid part of your blood. Researchers 
are studying how donating plasma antibodies to people who have re-
covered from the corona may help those infected with the virus. One 
theory is that this plasma may help sick people recover faster. But 
more research is needed [12,13].

 If you test positive for coronavirus-19 antibodies, it usually means 
you have corona virus. But if you only have the virus for a short time,  
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Abstract
This work presents a Mini- review of the literature on COVID-19 an-
tibody tests. Severe Acute Respiratory Syndrome of Corona Virus 2 
(SARS-CoV-2) and the resulting COVID-19 pandemic are important 
diagnostic challenges. There are several diagnostic tools available 
to identify a current infection, rule out an infection, identify people in 
need of intensive care, or test for a previous infection and immune 
response. Serological tests to detect the presence of anti-SARS-
CoV-2 antibodies are performed to detect a previous SARS-CoV-2 
infection and may help confirm the presence of a current infection. 
Antibodies that strengthen the body’s immune system against the 
corona virus may only stay in a person’s body for a few months. 
Infection with the corona virus will not lead to lifelong resistance. The 
immune system will learn how to make new antibodies to a disease 
it has had in the past.
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you may get a negative result. You may have been exposed to the 
virus and not produced antibodies. You may also receive a “false pos-
itive” answer. This means that you have antibodies but another type 
of corona virus [1,14].

 We need a set of T cells to perform the complex interactions that 
lead to the production of antibodies. T cells play an important role 
in creating immunity to Covid-19. Helper T cells, also called CD4 
T cells or CD4 helper T cells (because they carry a protein Called 
Differentiation set 4 (CD4) on their surface) protect the body against 
pathogens. When a virus infects a cell, there are two ways to alert the 
immune system to an external intruder. B cell-assisted T cell, another 
type of white blood cell and antibody-specific producer, allows a spe-
cific type of G antibody to produce Immunoglobulin (Ig) in response 
to a viral peptide.

 The B cell then transforms into a plasma cell or a B-memory cell 
in response to the interaction with the helper T cell. Plasma cells pro-
duce antibodies for several weeks after moving to the bone marrow 
and remain in the bone marrow for long-term protection.

 Memory cells remain in circulation or settle in important parts of 
the body as part of the body’s immune system. If the body is exposed 
to the same virus again, the memory less cells detect the virus antigen, 
process it, and return it to the donor T cell [12,14].

 There are different types of T cells. But both are very popular. 
Cytotoxic cells, or eight positive CDs, attach to a foreign agent in 
the body and destroy it, and one is helper T cells, also called CD4 
positives. These CD4-positive cells activate B lymphocytes, and after 
activation, it is B lymphocytes that produce antibodies or antibodies 
against the invading virus; therefore, if we want to develop a vaccine 
for coronary heart disease in the future, this vaccine should be able to 
activate CD4-positive or helper cells helper T cells can identify a part 
of the virus we call protein S. It may be through this S protein that T 
cells are activated, especially helper T, and if donor T cells are activat-
ed, then B cells are activated, which themselves produce antibodies 
and create immunity for our body [10,12,15,16].

 In recognizing the important role of T cells, it is enough to know 
that, for example, in patients whose work is transferred to the ICU, the 
number of these cells is extremely low. Severe patients with COVID- 
19 also do not have T cells in their blood and are equally weak against 
certain viruses, such as AIDS or an increase in inflammatory factors 
in the body, which can lead to death and lower levels of these cells in 
the body [14]. When T cells are activated, they activate B cells and 
make antibodies against the virus for us.

 CD4 helper T cell and CD8 T cell both play an important role 
in Covid-19. CD8 T cell response is not as effective in people with 
severe Covid-19 disease as in those with mild disease. In particular, 
they may have fewer CD8 T cells in their bodies and those CD8 T 
cells in their bodies may not be able to convert to memory CD8 T 
cells. The researchers found that in some substances, the CD8 T cell 
response was very high in patients with Covid-19.

 Most hospitalized patients appear to have CD4 + and CD8 + T 
cell responses, and evidence suggests that T cell responses to this 
disease are severe, excessive, or inappropriate in severe conditions 
[11,12,15,17] (Figure 1).

Conclusion
 The sensitivity of antibody tests in the first week after the onset of symp-
toms is very low and may not play a major role in the diagnosis of COVID-19, 
but it may still complement other tests in people who later develop the disease 
when the RT-PCR test is negative. Or not done, have. If antibody tests are used 
on the 15th day or more after the onset of symptoms, they can play an import-
ant role in diagnosing a previous SARS-CoV-2 infection.

 However, the duration of antibody enhancement is currently unknown, and 
we found very little data for more than 35 days from the onset of symptoms.

 Therefore, we are unsure about the use of these tests for serolog-
ical outbreaks for general health management purposes. Concerns 
about the high risk of bias and its application suggest that the accu-
racy of tests; when used in clinical care may be lower than reported 
in studies. Sensitivity was mainly evaluated in hospitalized patients, 
so it is unclear whether these tests will be able to detect lower lev-
els of antibodies that are likely to be milder and asymptomatic with 
COVID-19.

References
1. FDA (2020) Antibody (Serology) Testing for COVID-19: Information for 

Patients and Consumers. FDA, USA.

2. www.mayoclinic.org › about ›pac-20489696 Mayo Clinic COVID-19 anti-
bodytestingAug 28, 2020 - Overview · Binding antibodies. These widely 
available antibody tests detect whether you’ve developed any antibodies in 
response to a COVID- 19

3. CliniSciences (2019) SARS-CoV-2 (Covid-19): Diagnosis by IgG/IgM 
Rapid Test. CliniSciences, France.

4. National Jewish  Health (2020) The Difference between Tests for 
COVID-19(Coronavirus). ational Jewish  Health, USA.

5. Liu X, Wang J, Xu X, Liao G, Chen Y (2020) Patterns of IgG and IgM 
antibody response in COVID-19 patients. Emerg Microbes Infect 9: 1269-
1274.

6. https://www.youtube.com/watch?v=NOK6drNPNck

7. Cochrane (2020) What is the diagnostic accuracy of antibody tests for the 
detection of infection with the COVID-19 virus?Cochrane, United King-
dom.

Figure 1: CD4 helper T cell and CD8 T cell both play an important role in 
Covid-19. CD8 T cell response was very high in patients with Covid-19.

http://doi.org/10.24966/DMD-201X/100035
https://www.fda.gov/medical-devices/coronavirus-covid-19-and-medical-devices/antibody-serology-testing-covid-19-information-patients-and-consumers
https://www.fda.gov/medical-devices/coronavirus-covid-19-and-medical-devices/antibody-serology-testing-covid-19-information-patients-and-consumers
http://www.mayoclinic.org/
https://www.clinisciences.com/en/read/newsletter-26/sars-cov-2-covid-19-diagnosis-by-2264.html
https://www.clinisciences.com/en/read/newsletter-26/sars-cov-2-covid-19-diagnosis-by-2264.html
https://www.nationaljewish.org/patients-visitors/patient-info/important-updates/coronavirus-information-and-resources/testing/testing-info-resources/the-difference-between-tests-for-covid-19
https://www.nationaljewish.org/patients-visitors/patient-info/important-updates/coronavirus-information-and-resources/testing/testing-info-resources/the-difference-between-tests-for-covid-19
https://pubmed.ncbi.nlm.nih.gov/32515684/
https://pubmed.ncbi.nlm.nih.gov/32515684/
https://pubmed.ncbi.nlm.nih.gov/32515684/
https://www.youtube.com/watch?v=NOK6drNPNck
https://www.cochrane.org/CD013652/INFECTN_what-diagnostic-accuracy-antibody-tests-detection-infection-covid-19-virus
https://www.cochrane.org/CD013652/INFECTN_what-diagnostic-accuracy-antibody-tests-detection-infection-covid-19-virus
https://www.cochrane.org/CD013652/INFECTN_what-diagnostic-accuracy-antibody-tests-detection-infection-covid-19-virus


Citation: Najafi Z (2020) Antibody-Mediated Immune Response and COVID-19.J Diabetes Metab Disord 7: 035.

• Page 3 of 3 •

J Diabetes Metab Disord ISSN: 2381-8670, Open Access Journal
DOI: 10.24966/DMD-201X/100035

Volume 7 • Issue 1 • 100035

8. covid19.gov.im›about-coronavirus›igg-antibody-test...IgG Antibody Test-
ing - Covid-19.gov.imThis test is designed to detect antibodies against the 
virus that causes COVID-19. Antibodies are proteins produced by the im-
mune system in response to an

9. CDC (2020) Interim Guidelines for COVID-19 Antibody Testing. CDC, 
USA.

10. Webmd (2020) Coronavirus antibody testing. Webmd, USA.

11. ECDC (2020) Immune responses and immunity to SARS-CoV-2. ECDC, 
Sweden.

12. FDA (2020) Coronavirus (COVID-19) Update: FDA Authorizes First 
Point-of-Care Antibody Test for COVID-19. FDA, USA.

13. Hurwitz JL (2020) B Cells, Viruses, and the SARS-CoV-2/COVID-19 
Pandemic of 2020. Viral Immunology 33: 251-252.

14. Chowdhury MA, Hossain N, Kashem MA, Shahid A, Alam A (2020) Im-
mune response in COVID-19: A review. Journal of Infection and Public 
Health 13: 1619-1629.

15. NIH (2020) Immune cells for common cold may recognizeSARS-CoV-2. 
NIH, USA.

16. WHO (2020)COVID-19 Immunity & Clinical Manifestations. WHO, 
Switzerland.

17. Mayo Clinic (2020) Convalescent plasma therapy. Mayo clinic, USA.

http://doi.org/10.24966/DMD-201X/100035
https://www.cdc.gov/coronavirus/2019-ncov/lab/resources/antibody-tests-guidelines.html
https://www.cdc.gov/coronavirus/2019-ncov/lab/resources/antibody-tests-guidelines.html
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/immune-responses
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/immune-responses
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-first-point-care-antibody-test-covid-19
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-first-point-care-antibody-test-covid-19
https://www.liebertpub.com/doi/10.1089/VIM.2020.0055
https://www.liebertpub.com/doi/10.1089/VIM.2020.0055
https://www.sciencedirect.com/science/article/pii/S1876034120305670
https://www.sciencedirect.com/science/article/pii/S1876034120305670
https://www.sciencedirect.com/science/article/pii/S1876034120305670
https://www.nih.gov/news-events/nih-research-matters/immune-cells-common-cold-may-recognize-sars-cov-2
https://www.nih.gov/news-events/nih-research-matters/immune-cells-common-cold-may-recognize-sars-cov-2
https://www.who.int/docs/default-source/coronaviruse/risk-comms-updates/update-24-immuniy-n-clinical-manifestations.pdf?sfvrsn=7c84a6bf_4
https://www.who.int/docs/default-source/coronaviruse/risk-comms-updates/update-24-immuniy-n-clinical-manifestations.pdf?sfvrsn=7c84a6bf_4
https://www.mayoclinic.org/tests-procedures/convalescent-plasma-therapy/about/pac-20486440


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

