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Abstract
ABO B allele is the lowest frequency allele at ABO gene so possible 
causes of its rarity including that of de-selection of phenotypes of ABO 
B including lower fecundity is addressed. Although fecundity is only one 
aspect of selection though an important one, other phenotypes of ABO B 
may play a role in its frequency in human populations.  If ABO B evidences 
lower fecundity, higher longevity could be a linked phenotype since 
research supports lower fecundity having a trade-off of higher longevity.

A phenotype of lower fecundity and higher longevity could be caused by 
an allele of a  gene in linkage disequilibrium with ABO B.  Research on 
dopamine beta hydroxylase (DBH) and its linkage with ABO supports this. 
Linkage disequilibrium of ABO B gene with dopamine beta hydroxylase 
(DBH) low activity gene having higher longevity would be an example 
of balancing selection supporting ABO B’s survival albeit at a lower 
frequency than the other ABO alleles.

In ob-gyn patients, ABO blood types as a proxy for ABO alleles were 
compared as to number of pregnancies.  The survey was of patients from 
one physician’s practice in the southeast USA   Patients having more than 
three children were studied since that is above the average fecundity in the 
USA and thus focuses on higher fecundity to compare as to ABO blood 
group.

The distribution in this population of ABO blood groups was ABO O .44, 
ABO A .42, ABO B .09, ABO AB .05.  Thirteen patients had both known 
ABO blood type and were of greater than three parity. ABO O type was 
present in five of these patients, ABO A  in seven patients and ABO AB 
in one patient. 

Though the study is quite limited by the small number of subjects, the 
lower fecundity of ABO B was suggested and raised the question of what 
counterbalancing linked genetic mechanisms like DBH low activity may 
be supporting survival of ABO B allele. The answer to this question 
increases knowledge of what phenotypes ABO gene and genes in linkage 
disequilibrium to it codes for.
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Introduction
The ABO alleles are traced to 20 million years ago with the fish to amphibian 
evolution. ABO A is thought to have been the only ABO allele in the first 
homo sapiens.  The second allele to appear is thought to have been ABO 
B, emerging some 3.5 million years ago.  ABO B allele has been thought to 
have been de-selected from populations and to have reappeared several times.  
ABO O first appeared some 2 million years ago. [1,2]
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Current world population frequencies are ABO O .47, 
ABO A .21, ABO B .09 and ABO AB .03.  Whether this is a 
result of neutral or random evolution or a result of selection 
is debated, but given the time frame and the scarcity of the 
fossil record, a consensus is lacking.

 Based on current aboriginal Australian populations, 
50,000 years ago ABO frequencies of migrants from Africa 
to Australia were ABO A .60 and ABO O .40.  So from that 
migration from Africa no ABO B gene can be inferred to 
have been present in Africa at that time.  ABO frequencies 
in later migrations from Africa can not be as clearly deduced 
given the scarcity of any modern day aboriginal populations 
dating from the time of African ancestors migrating to Asian 
and Middle Eastern and further European populations.  
However  modern day population ABO frequencies in Indian 
subcontinent are fairly equally distributed among all the 
ABO alleles.  Middle Eastern populations are polymorphic 
for the ABO blood groups as are Asian and to a lesser extent 
European populations.  The frequencies of ABO alleles in 
those populations have been thought caused by malaria as a 
vector de-selecting ABO A. [3]

The time of the origin and/or proliferation of the ABO B 
allele in the Indian subcontinent and in China as well as in 
areas as diverse as the Baltic shores and in eastern Europe 
may be much later than 50,000 ya as a result of Mongolian 
expansions in various time periods as documented by pre-
historical archeological studies and in historical accounts.  

Mongolian populations have highest frequency of ABO 
B allele in the world at .40-.45.  It is not known whether a 
mutation occurred in Mongolia to explain this high frequency, 
but migrations from Africa to Asia some 40,000 years ago 
could have included ABO B allele.  It is not known what the 
frequency of ABO B in Africa would have been at that time, 
but current frequencies in Asia would suggest ABO B to have 
had frequency of .25-.30 in Africa at that time. Current ABO 
B frequency in Africa is .20. So selection, founder effects as 
well as random effects seem to have acted to produce these 
differing ABO frequencies in various timeframes.  Given 
the lowering of ABO B frequency to .09 in modern times 
compared to higher ABO B frequencies in historical human 
migration periods ABO B allele could be trending toward 
another extinction period.  This lowering of ABO B allele 
frequency could suggest selective disadvantages of ABO 
B allele.  ABO incompatibility is the most frequent genetic 
cause of fetal loss from a single gene and thus a force of 
selection. The most frequent allele at the ABO locus and 
the most frequent ABO allele producing fetal loss is ABO O 
since mothers of ABO O type have natural antibodies against 
ABO A and ABO B and ABO AB fetuses with a result of loss 
of 3% of such conceptions. [4]

Other selective factors are at work that have produced 
modern day frequencies of ABO O .47 , ABO A .21,   ABO 

B .09,  ABOAB .03.  Negative frequency dependent selection 
relates to gut bacterial or parasitic effects favors rare alleles 
thus ABO A and B while balancing selection by viral vectors 
via  natural antibodies against A and/or B antigens carried by 
different viral vectors advantages ABO O [5-7]

Another factor de-selecting ABO B could be low fecundity 
from a lower propencity to interact intimately  with other 
people.  Genetic cause of this could be linkage disequilibrium 
of ABO B with DBH low activity. The major allele at the most 
studied gene for DBH activity, rs1611115C, codes for high 
activity variant and is the ancestral allele.  The minor allele 
codes for low activity and like ABO B in linkage appears 
to be deselected in human populations.  Extreme phenotypes 
associated with low activity DBH include ADHD, autism, 
schizophrenia all of which are associated with low fecundity.  
So this type of lower fecundity based on lower interpersonal 
intimate interaction as a phenotype of low activity DBH 
appears to be also a phenotype of ABO B and thus a possible 
contributor to the low frequency of ABO B allele in human 
populations.  [8-16]

Materials and Methods
To approach this question, patients in an ob-gyn office 

were assessed for ABO blood type and possible association 
with higher parity.  The prediction was that having ABO B 
blood type by virtue of linkage disequilibrium with DBH low 
activity and thus lower propensity to interact intimately to 
form families with others would have lower parity.  

Parity greater than 3 was assessed as to ABO blood type.  
Parity greater than three was queried to assess higher fecundity 
since this number exceeds average fecundity in modern USA 
population.  Rate of patients without any partners using donor 
sperm was very low so still allowed using higher number 
of pregnancies as a possible measure of propensity toward 
higher intimate interaction with others.  Reproductive rights 
of individuals to choose are high in this population and this 
data was collected prior to the Supreme Court overturning 
Roe vs. Wade decision and the enactment of more restrictions 
on reproductive rights in this state.

A second query was for whether the patient had a twin or 
higher order multiple pregnancy.  This query was assessed to 
approach aspects of fecundity less related to higher propensity 
to interact intimately with others and would be predicted to 
be less related to low activity DBH or to ABO blood type.  
That is, patients having multiples could have only 1 or 2 
pregnancies but 4 or more children.

Results
The distribution in this population of ABO blood groups 

was ABO O .44, ABO A .42, ABO B .09, ABO AB .05

Thirteen patients had ABO blood type listed and were of 
greater than three parity. ABO O, A, and AB had 5 and 7 and 
1 such high fecundity states respectively.
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lower longevity could be a correlate of higher activity DBH 
and ABO group A and ABO O via risks of increased intimate 
interactions with other people promoting such exposures 
as infectious illness and interpersonal violence as well as 
accidental death. [19-25]

Since high activity DBH would evidence higher 
norepinephrine to dopamine ratio, the higher adrenergic 
effects can be seen to promote more activity if not more 
aggressiveness, more risk-taking. (26) Of course humans 
are social beings and thus outgoing, active, enthusiastic and 
energetic but a higher level of these traits which are associated 
more with ABO O and ABO A as well as high activity DBH 
could open more avenues of shorter life because of  extreme 
levels of activity and more interaction with others. [27-33]

Biochemical basis for this putative DBH low activity 
effect on low fecundity and on higher longevity would be 
high dopamine: norepinephrine ratio.  Addressing avoidance 
type behaviors such as those seen in individuals with autism 
and schizophrenia as a guide, dopamine activity in subcortical 
brain and in the frontal brain causing autism and schizophrenia 
relate to low activity DBH and associated avoidance of normal 
instinctual behaviors such as childbearing  and even enjoying 
company of others for conversation and companionship.

Conclusion
Many genetic linkages and ethnic factors and stratification 

of populations may explain some of the associations research 
has found with ABO gene including thrombosis and cancer, 
infectious diseases, and behavior.  The possibility of ABO B 
gene linked with both lower fecundity and higher longevity 
via linkage disequilibrium with DBH low activity, could be 
easily tested in large populations controlled for ethnicity and 
other cultural factors, and this small pilot study suggests that 
lower fecundity could be related to ABO B blood type.

Références 
1.	 Saitou N and Yamamoto F. Evolution of Primate ABO 

Blood Group Genes and Their Homologous Genes.  Mol. 
Biol Evol 14 (2011): 399-411.

2.	 Calafell F, Roubinet F, Ramírez-Sorian A, et al., 
Evolutionary dynamics of the human ABO gene. Hum 
Genet 124 (2008): 123–135

3.	 Cserti CM and Dzik WH. The ABO blood group system 
and Plasmodium falciparum malaria. Blood 7 (2007): 
2250-2258

4.	 Ghasemi.N, Sheikhha.MH, Davar.R, et al., ABO Bloods 
group incompatibility in recurrent abortion  Iranian 
Journal of Pediatric Hematology Oncology 2.  

5.	 Seymour RM, Allan MJ, Pomiankowski A, et al., 
Evolution of the human ABO polymorphism by two 
complementary selective pressures. Proc. R. Soc. Lond. 
B 271 (2004): 1065–1072

Five patients had multiples. ABO O had 3 such 
pregnancies, and ABO A had one, and ABO B had one.  So 
no relationship to ABO blood groups to having multiples in 
pregnancy was noted as predicted.

Discussion
This finding of ABO B blood group having a lower 

fecundity could be based on a  phenotype of lower propensity 
to interact intimately with others because of ABO B linkage 
disequilibrium with low activity DBH. ABO B in linkage 
disequilibrium with DBH  low activity allele coding for high 
dopamine to epinephrine ratio would predict less propensity to 
interact with other people.  Other possible extreme phenotypes 
of low activity DBH such as autism and schizophrenia mirror 
this state of behavior. “Negative symptoms” in schizophrenia 
and perhaps autism relate to dopamine effects in subcortical 
areas of the brain and are consonant with the low activity 
DBH phenotype of low intimate interaction with others 
putatively causing low fecundity.

While the current world frequency distributions of the 
ABO blood groups relate to evolutionary events that are not 
completely elucidated, more study of fecundity could highlight 
this phenotype’s role in ABO frequency distributions.

If ABO B allele is associated with a lower propensity 
for intimate behavior with other people and thus a lower 
fecundity, this allele may be on tract to remain at stable 
though low frequency or on the trend of disappearing at 
least for a time from some modern populations. If on tract to 
remain at stable low frequency, there must be compensatory 
mechanisms to offset low fecundity such as is seen with 
ABO’s linkage disequilibrium with DBH whereby low 
frequency DBH allele linked with ABO B may cause both 
lower fecundity and a counterbalancing higher longevity.   
Lower fecundity as a trade- off that increases longevity has 
been supported by research on the theory that somatic linked 
genes may be less physiologically supported than germ-line 
related genes over the long-haul of the lifespan. [17]

Since ABO blood type of the individual consists of two 
alleles where A and B are dominant and O is recessive thus 
making for inaccuracy in which gene in any given ABO 
blood type is affecting any given phenotype, studies of ABO 
alleles and longevity would be more relevant. However  
studies of ABO blood type and longevity have been done but 
without consensus reached in the research literature regarding 
longevity and ABO blood type. In a Japanese study a modern 
population of fairly equal ABO blood type frequencies and 
homogeneous ethnicity, ABO B blood type is of highest 
longevity. (18)  and in linkage with ABO B, low activity 
DBH also has phenotypes promoting longevity including 
lower hypertension and lower cancer risks.  So DBH low 
activity appears to be in linkage with ABO B and to associate 
with both lower fecundity and higher longevity.  Conversely 



Hobgood DK., J Psychiatry Psychiatric Disord 2025
DOI:10.26502/jppd.2572-519X0237

Citation:	Donna K Hobgood. ABO Gene and Fecundity. Journal of Psychaitry and Psychaitric Disorders. 9 (2025): 46-49.

Volume 9 • Issue 1 49 

6.	 Anstee DJ. The relationship between blood groups and 
disease Blood 23 (2010): 4635-4643.

7.	 Abegaz SB. Human ABO Blood Groups and Their 
Associations with Different Diseases. Biomedical 
Research International (2021).

8.	 Smalley SL, Asarnow RF, Spence A. Autism and 
genetics: A decade of research Arch Gen Psychiatry 45 
(1988): 953-961.

9.	 Lake CR,  Ziegler MG,  Murphy DL. Increased 
norepinephrine levels and decreased dopamine-β-
hydroxylase activity in primary autism. Arch Gen 
Psychiatry 34 (1977): 553-556. 

10.	Shaw W. Dopamine Excess and/or norepinephrine and 
epinephrine deficiency in autistic patients due to prenatal 
and/or postnatal deficiency of dopamine beta-hydroxylase 
W Shaw - J. Orthomol. Med 36 (2021): 1

11.	Cubells JF, Sun X, Li W. et al., Linkage analysis of plasma 
dopamine β-hydroxylase activity in families of patients 
with schizophrenia. Hum Genet 130 (2011): 635–643.

12.	Czechowisz A and Czechowisz S. ABO blood groups 
and the etiology of szhizophrenia. Medical Journal of 
Australia 1: 1252-1254

13.	Wilson AF, Elston RC, Siervogel RM. et al., Linkage of 
a gene regulating dopamine-beta-hydroxylase activity 
and the ABO blood group locus. Am. J. Hum. Gene. 42 
(1988): 160-166.

14.	Hess C. Reif A. Strobel A. et al., A functional dopamine-
b-hydroxylase gene promoter polymorphism is associated 
with impulsive personality styles, but not with affective 
disorders. J Neural Transm.

15.	Maia TV and Frank MJ. An Integrative Perspective on 
the Role of Dopamine in Schizophrenia. Biol Psychiatry 
81 (2017): 52–66. 

16.	Gagnon A, Smith KR, Tremblay M, et al., Is it a trade-off 
between fertility and longevity? A comparative study of 
women from three large historical databases accounting 
for mortality selection. Am J Hum Biol 21 (2009): 533-
540. 

17.	Shimizu K, Hirose N. Ebihara Y, et al., Blood type B 
might imply longevity. Experimental Gerontology39: 10, 
2004, 1563-1565

18.	Dey, S. K., Saini, M., Prabhakar, P.,  Kundu, S. (2020). 
Dopamine β hydroxylase as a potential drug target to 
combat hypertension. Expert Opinion on Investigational 
Drugs, 29(9), 1043–1057. 

19.	Tanga S, Yaoa B,  Lia N,  Lina S,  Hu Z. Association 
of Dopamine Beta-Hydroxylase Polymorphisms 
with Alzheimer’s Disease,  Parkinson’s Disease and 
Schizophrenia: Evidence Based on Currently Available 
Loci Cell Physiol Biochem 2018;51:411-428

20.	Kanda T, Gotoh F, Yamamoto M, Sakai F, Takeoka T, 
Takagi Y:  Serum dopamine beta-hydroxylase activity in 
acute  stroke. Stroke 1979, 10(2):168-73. 

21.	Tanaka T, Nakagawa T, Tamai H, et al:  Plasma dopamine 
beta-hydroxylase activity and thyroid suppressibility in 
Graves'  disease. Metabolism 1979, 28(8):828-30. 

22.	Coufal M,  Invernizzi P,  Gaudio E,  et al., Increased 
local dopamine secretion has growth promoting effects in 
cholangiocarcinoma. Int J Cancer. 2010 May 1; 126(9): 
2112–2122.  doi: 10.1002/ijc.24909

23.	Jayachandran P, Battaglin F, Strelez C, et al., Breast cancer 
and neurotransmitters: emerging insights on mechanisms 
and therapeutic directions Oncogene 42 (2023): 627–637. 

24.	Moura C and Vale N. The Role of Dopamine in 
Repurposing Drugs for Oncology.  Biomedicines 11 
(2023): 1917. 

25.	Alsobrook JP, Pauls. DL GENETICS AND VIOLENCE. 
JUVENILE VIOLENCE  1056--4993 

26.	Kujala UM, Järvinen M, Natri A, et al., ABO blood groups 
and musculoskeletal injuries. Injury 2 (1992): 131-133

27.	Lee DH, Lee HD, Yoon SH. Relationship of ABO blood 
type on rotator cuff tears PM&R 7 (2015): 1137-1141.

28.	Brymer E. Risk taking in Extreme Sports: A 
phenomenological perspective. Risk taking in extreme 
sports: A phenomenological perspective. Annals of 
Leisure Research 13 (2010): 218–238. 

29.	Aziz M, and Rashid S. Risk taking behavior and 
interpersonal relationship of adrenaline junkies: A 
qualitative study. Indian Journal of Health & Wellbeing 
(2018).

30.	Lippi G, Gandini G, Salvagno GL, et al., Influence of 
ABO blood group on sports performance. Ann Transl 
Med. 5 (2017): 255.  

31.	Tsuchimine S, Saruwatari J, Kaneda A. ABO Blood 
Type andPersonality Traits in Healthy Japanese Subjects.  
PLoS ONE 10 (2015): e0126983.

32.	Li J, Cui Y, Wu K, et al., The cortical surface area of 
the insula mediates the effect of DBH rs7040170 on 
novelty seeking, NeuroImage (2015), doi: 10.1016/j.
neuroimage.2015.05.03


	Title
	Abstract 
	Keywords
	Introduction 
	Materials and Methods 
	Results
	Discussion 
	Conclusion
	Références  

