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ABSTRACT

Aim: To investigate whether the infectivity of severe acute respiratory syndrome coronavirus 2 was affected
by covering and hiding blood group antigens with incomplete ABO antibodies.

Methods: Incomplete antibodies were produced with using animal and human monoclonal/polyclonal antiA
and AntiB antibodies. The aforementioned antibodies were converted to incomplete ABO antibodies through
the utilization our patented method. The aforementioned incomplete antibodies were then incubated with the
coronavirus in cell cultures. Moreover toxicity and effect of these two type incomplete antibodies were
calculated.

Results: Incomplete antibodies obtained from animals was highly toxic when encountered with severe acute
respiratory syndrome coronavirus 2 in cell culture, the cells could not divide and the process could not be
performed. However, the incomplete form of antibodies obtained from humans exhibited markedly reduced or
even no toxicity when encountered with severe acute respiratory syndrome coronavirus 2. Even so, the study
could be done with human originated incomplete antibodies, these incomplete antibodies were not effective
against severe acute respiratory syndrome coronavirus 2, meaning they could not be used for treatment and
prevention purposes for COVID-19.

Conclusion: Human-derived incomplete antibodies did not completely eliminate the COVID-19 virus from
infecting the cell, but slightly reduced it. Incomplete antibodies of animal origin are toxic to the cell. This study
has shown that human-derived incomplete antibodies cannot currently be used as a treatment option for
COVID-19, but since they are not toxic to the cell, and further studies can be carried out. The results of this
study need to be supported by immunosuppressed animal studies.
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resulted in the collapse of healthcare systems
worldwide.

During the study period when vaccine studies
against Sars-CoV-2 were continuing. Early
studies showed that COVID-19 was more severe
in patients with blood group A. On the other
hand, it was observed that patients with blood
group O were less likely to contract COVID-19 or
their symptoms were milder [4-7]. It has been
established through prior research that Sars-
CoV-2 acts by binding to the angiotensin-
converting enzyme 2 (ACEZ2) receptor, which is
situated in the nasopharynx and lungs [8].
Moreover, previous studies have shown that
some natural antibodies present in plasma can
also bind to ACE2 and that these antibodies
prevent the virus from binding to ACE2 [9]. In
previous studies, the lower incidence of COVID-
19 in people with blood group 0 was explained
by the S protein of the virus combining with the
ACE?2 receptor and preventing the virus from
entering the cell by anti-A antibodies, and by the
presence of fewer ACE2 receptors in individuals
with blood group 0 [10- 11].

On the other hand, it is known that blood
groups also have an antigen, and these ABO
antigens bind to the receptors of some viruses
such as Sars-CoV-2, causing the infection to
progress more easily in the lung and nasopharynx
[12]. We showed in our previous study that these
blood group antigens can be eliminated by
coating them with incomplete antibodies. We
used incomplete blood group antibodies to
eliminate these antigens. In our previous in
invitro study, we showed that cross-reactions are
prevented by eliminating blood group antigens
with this method [13]. We planned a study to see
if we could make blood group antibodies
incomplete and coat blood group antigens and at
least prevent COVID-19 transmission. In this
study, we investigated whether the infectivity of
Sars-CoV-2 was affected by covering and hiding
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blood group antigens with incomplete antibodies
produced by our patented method (Ozen M,
Patent number: TR 2016 01910 B).

2. Materials and methods

Production of incomplete antibodies from
animals: We used PierceTMF(ab )2 Preparation
Kit to produce incomplete antibodies from
murine monoclonal antibodies
(LorneMonoclonal IgM ABO
bloodgroupingreagants) according to previous
technique [13]. In order to obtain incomplete
antibodies from mice, commercial monoclonal
antibodies containing Anti-A and Anti-B were
used.

The Production of incomplete antibodies from
human sources is as follows: To obtain
incomplete antibodies of human origin, first
complete antibodies were obtained from fresh
frozen plasma. For this purpose, blood group 0,
which contains both Anti-A and Anti-B, was
selected. After we treat pepsin with FFP in
acidotic pH we have produced incomplete
monoclonal antibodies similar to previous
technique [13].

Quality control of both incomplete antibodies
were done with blood group crossmatch tests.
Only effective incomplete antibodies were
evaluated with SARS-CoV2 virus in the cell
culture. The aforementioned crossmatch tests
were previously elucidated [13].

The antiviral tests of this study were
conducted in the Kog¢ University IsBank
Research Center for Infectious Diseases
(KUISCID) laboratory.

For cell study; 100 ul: 1/100, 1/1000 and
1/10000 monoclonal antibody and 100 ul virus
were incubated at 37 °C for an hour in CO.. Then,
200 ul of virus monoclonal antibody mixture was
added onto E6 vero cells. A 2x96 well plate was
planted. CPE was monitored at 24 hours and at
the fourth and fifth days. At the 24th hour, it was
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stained with anti-SARS-CoV-2 spike ab and
immunofluorescence  (IF)  imaging  was
performed. Negative, positive and Mock groups
were added.

During the Covid period when our study was
conducted, data losses occurred due to problems
in computer systems. However, this study was
conducted with recovered data.

The study was carried out with the permission
of the Baymdir Sogutozu Hospital Clinical-

Experimental Research Ethics Committee
(approval number: 8/2020.K-8, date:
04.01.2020).
3. Results

In this study, we obtained two blood group
antibodies. One of the antibodies is the
incomplete form of monoclonal antibodies
obtained from mice, the other is an incomplete
form of an antibody obtained from humans. It
was observed that the incomplete state of
monoclonal antibodies obtained from animals
was highly toxic when encountered with Sars-
CoV-2 in cell culture, the cells could not divide
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and the process could not be performed
(Figurel). In the second stage, it was
observedthat the incomplete form of monoclonal
antibodies obtained from humans had much less
or even no toxicity when encountered with Sars-
CoV-2 (Figure2). As a result, it was seen that the
study could be done, but these incomplete
antibodies were not effective against Sars-CoV-
2, meaning they could not be used for treatment
purposes (Figure 3).
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Figure 1. Image of cell study with monoclonal

antibodies obtained from animals.
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Figure 2. Image of cell study with monoclonal antibodies obtained from humans.
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Figure 3. Antiviral affectivity of human derived incomplete antibodies.

4. Discussion

The observation that Sars-CoV-2 has a milder
course in individuals with blood group O,
particularly in those with blood group A, has
been attributed to a number of different
mechanisms. One of these is that the S protein of
Sars-CoV-2 combines with the ACE2 receptor
and prevents the virus from entering the cell by
anti-A antibodies [14]. The other is that
individuals with blood group 0 have fewer ACE2
receptors [15]. It has also been suggested that the
mortality associated with thrombotic events
during the course of COVID-19 is lower due to
the fewer von Willebrand factor and factor V11|
in blood group 0 [16].
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Not only are ABO blood group antigens
specific antigens found in the erythrocyte
membrane, they are also expressed in airway and
alveolar epithelial cells [17]. A previous study
showed that blood group antigens serve as
receptors for microorganisms in some infections
[18]. In our study, we coated blood group
antigens by using these incomplete monoclonal
antibodies, which are still in the development
stage. Thus, we aimed to slow down the
transmission of coronavirus through these
antigens expressed in airway epithelial cells and
even its progression through these antigens
synthesized in the alveolar epithelium.

Previous studies have shown that some
infections are more severe in some blood groups
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[18]. For example, Schistosomiasis infection is 3
times more common, especially in blood groups
A and B, compared to blood group 0, and
periportal fibrosis is 2 times more common [19-
20]. It is known from previous studies that blood
type O is protective against serious malaria
infection [21]. Similarly, while COVID-19
progresses more severely in the presence of
antigen A (blood group A), it is less mortal in the
absence of antigen (blood group 0). Especially in
people with blood groups A, B, AB, coating the
blood group antigens using these incomplete
antibodies can close the entrance to the body for
some infections or make the infection less severe.
The objective of this study was to identify an
alternative treatment for COVID-19. It was
observed that incomplete monoclonal antibodies
obtained from animals were quite toxic in cell
culture and therefore could not be used in other
diseases. At least in this study, it was shown that
human-derived incomplete antibodies can be
used in other diseases because they are not toxic
in cell culture. In this study, human incomplete
antibodies did not eliminate the possibility of
Sars-CoV-2 infecting cells, and the virus still
continued to infect cells. Nevertheless, these
incomplete antibodies slightly reduce the ability
of the virus to infect these cells (by around 1/3),
as seen in the positive control. Therefore, it
appears that this approach may not be sufficient
for use as a standalone treatment. Therefore, the
study was terminated. Since monoclonal
antibodies obtained from animals are toxic to the
cell, it was not possible to investigate their
effectiveness. In this study, it was predicted that
incomplete monoclonal antibodies obtained from
humans could not be used in standard animal
studies due to species differences. On the other
hand, since direct human studies cannot be
carried out, instead of using standard animals, we
can proceed with a specially designed
immunosuppressed animal  study. It is
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anticipated that human incomplete antibodies
that bind blood group antigen may be employed
in the future for the treatment of other diseases
related to blood groups.

4.1. Study Limitations: The most important
limitation of this study is that it is a cell culture
study and does not reflect the functioning of the
entire system. Animal studies are needed to
support the study results. Furthermore, focusing
solely on Sars-CoV-2 in this study limits the
broader applicability of the findings to other viral
infections.

4.2. Conclusion: As a result, we showed in
this study that human-derived incomplete
antibodies did not completely eliminate the covid
virus from infecting the cell, but slightly reduced
it. Monoclonal antibodies derived from animals
have been shown to exert toxic effects on cells.
This study has shown that human-derived
monoclonal antibodies cannot currently be used
as a treatment option for COVID-19, but since
they are not toxic to the cell, further studies can
be carried out. Consequently, human-derived
incomplete antibodies may be suitable for use in
the treatment of other diseases. The results of this
study need to be supported by
immunosuppressed animal studies.

Funding: The authors received no financial
support for the research, authorship, and/or
publication of this article.

Conflict of Interest: Mehmet Ozen has a patent
(Patent number: TR 2016 01910 B). The other
authors have no competing interests.

Ethical Statement: The study was carried out
with the permission of the Baywdir Sogutozu
Hospital Clinical-Experimental Research Ethics
Committee (approval number: 8/2020.K-8, date:
04.01.2020).

Open Access Statement

Experimental Biomedical Research is an open
access journal and all content is freely available



Halagoglu et al. [ Exp Biomed Res / 2025; 8(1):33-39

without charge to the user or his/her institution.
This journal is licensed under a Creative
Commons Attribution 4.0 International License.
Users are allowed to read, download, copy,
distribute, print, search, or link to the full texts of
the articles, or use them for any other lawful
purpose, without asking prior permission from
the publisher or the author.

Copyright (c) 2025: Author (s).

References

[1]Surveillances V. The epidemiological
characteristics of an outbreak of 2019 novel
coronavirus diseases (COVID-19)-China,
2020. China CDC Wkly. 2020;2: 113-22.

[2]JHuang C, Wang Y, Li X, et al. Clinical
features of patients infected with 2019 novel
coronavirus in  Wuhan, China. Lancet
2020;395: 497-506.

[3]JWHO. Coronavirus Disease (COVID-19)
Pandemic 2020. [cited 2022 Sep 13].
Available from:
https://www.who.int/europe/emergencies/situ
ations/covid-19.

[4]Zhao J, Yang Y, Huang H, et al. Relationship
between the ABO blood group and the
coronavirus disease 2019 (COVID-19)
susceptibility. Clin Infect Dis. 2021;73(2):
328-31.

[5]Wu B-B, Gu D-Z, Yu J-N, et al. Association
between ABO blood groups and COVID-19
infection, severity and demise: a systematic
review and meta-analysis. Infect Genet Evol.
2020;84: 104485.

[6]Muiiz-Diaz E, Llopis J, Parra R, et al.
Relationship between the ABO blood group
and COVID-19 susceptibility, severity and
mortality in two cohorts of patients. Blood
Transfus. 2021;19(1): 54-63.

[7]Golinelli D, Boetto E, Maietti E, et al. The
association between ABO blood group and

SARS-CoV-2 infection: A meta-analysis.
PLoS One 2020;15(9): e0239508.

[8]Chakraborti S, Prabakaran P, Xiao X, et al.
The SARS coronavirus S glycoprotein
receptor binding domain: fine mapping and
functional characterization. Virol J. 2005;2:
73.

[9]Guillon P, Clément M, Sébille V, et al.
Inhibition of the interaction between the
SARS-CoV spike protein and its cellular
receptor by anti-histo-blood group antibodies.
Glycobiology 2008;18(12): 1085-93.

[10]Shibeeb S, Khan A. ABO blood group
association and COVID-19. COVID-19
susceptibility and severity: a review. Hematol
Transfus Cell Ther. 2022;44(1): 70-5.

[11]Dai X. ABO blood group predisposes to
COVID-19 severity and cardiovascular
diseases. Eur J Prev Cardiol. 2020;27(13):
1436-7.

[12]Wu SC, Arthur CM, Jan HM, et al. Blood
group A enhances SARS-CoV-2 infection.
Blood 2023;142(8): 742-47.

[13]Ozen M, Yilmaz S, Ozkan T, et al. Incomplete
Antibodies May Reduce ABO Cross-Match
Incompatibility: A Pilot Study. Turk J
Haematol. 2018;35(1): 54-60.

[14] Tamayo-Velasco A, Pefiarrubia-Ponce MJ,
Alvarez FJ, et al. ABO Blood System and
COVID-19 Susceptibility: Anti-A and Anti-B
Antibodies Are the Key Points. Front Med.
2022;9: 882477.

[15]Zeng X, Fan H, Kou J, et al. Analysis between
ABO blood group and clinical outcomes in
COVID-19 patients and the potential
mediating role of ACE2. Front Med. 2023;10
:1167452.

[16] Abuawwad MT, Taha MJJ, Abu-Ismail L, et
al. Effects of ABO blood groups and RH-
factor on COVID-19 transmission, course and
outcome: A review. Front Med. 2023;9:
1045060.

38


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Halagoglu et al. [ Exp Biomed Res / 2025; 8(1):33-39

[17] Stowell CP, Stowell SR. Biologic roles of the
ABH and Lewis histo-blood group antigens
Part I: infection and immunity. Vox Sang.
2019:114(5): 426-42.

[18]Cooling L. Blood Groups in Infection and
Host Susceptibility. Clin  Microbiol Rev.
2015;28(3): 801-70.

[19]Ndamba J, Gomo E, Nyazema N, et al.
Schistosomiasis infection in relation to the
ABO blood groups among school children in
Zimbabwe. Acta Trop. 1997;65(3): 181-90.

[20] Tiongco RE, Paragas NA, Dominguez MJ, et
al. ABO blood group antigens may be
associated with increased susceptibility to
schistosomiasis: a systematic review and
meta-analysis. J Helminthol. 2018;94: e21.

[21]Rowe JA, Handel IG, Thera MA, et al. Blood
group O protects against severe Plasmodium
falciparum malaria through the mechanism of
reduced rosetting. Proc Natl Acad Sci.
2007;104(44): 17471-6.

39



