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BLOOD INJURY PHOBIA: AN OVERVIEW OF GENDER SPECIFIC 
BRAIN DIFFERENCES

that there are individuals who met diagnostic criteria for 
blood injection injury phobia but donot have a history 
of fainting. In one of the most comprehensive studies 
of blood injury injection phobia, 30% of blood phobics 
and 44% of injection phobics who met diagnostic criteria 
for blood, injection injury phobia reported never having 
fainted in the phobic situation (Ost, 1992). 

Primarily BII phobia involves three types of reactions 
the common two are emotional response fear and the 
behavioral response avoidance. These two are generally 
shared with other phobias. The third response is fainting 
also known as vasovagal syncope or faintness. This 
vasovagal syncope is not associated with any of the 
anxiety disorders or any other phobia but is specific to 

1. Introduction 

Blood injury injection (BII) phobia involves an intense 
fear of situations, in which an individual is directly or 
indirectly exposed to blood, injections or viewing injuries, 
along with a tendency to avoid these situations. Blood 
injury phobia is classified as a subtype of specific phobia in 
the diagnostic and statistical manual of mental disorders 
(DSM, APA, 2013).

BII phobia is virtually the only specific phobia, and the 
only anxiety disorder, in which fainting occurs. It has 
been estimated that as many as 70% of the individuals 
with blood injury injection phobia have fainted at least 
once upon exposure to blood injection injury stimuli 
(Ost, 1992; Olatunji et al., 1992). It is important to note 

Abstract
Blood injury injection phobia (BII) involves an intense fear of situations, in which an individual is directly or indirectly exposed to blood, 
injections or viewing injuries, along with a tendency to avoid these situations. BII phobia is highly prevalent in females as compared to 
males. It is virtually the only specific phobia and the only anxiety disorder, in which fainting occurs. Although fainting is much distressed 
to the BII phobic individuals, but it may have developed in the humans at the time when they needed it much as a survival mechanism. 
In this article we discuss how in the humans there may have developed the trait of BII phobia in the ancestors, including the variation in 
the symptoms among sexes. There are not studies which specifically examine the syncope related brain differences among genders. But 
there are other well defined studies which highlight marked differences among male and female brains. Considering this we also review 
some recent breakthrough discoveries showing differences in the brain of males and females at gene expression level which leads to the 
variation in brain and behaviour related problems among genders. There is an exigent need to understand the brain behavioral problems 
through multiple perspectives. 
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Özet
Kan-enjeksiyon- yaralanma fobisi (BII) bir bireyin direkt ya da dolaylı olarak kana, enjeksiyonlara ya da yara görmeye maruz kaldığı ve bu durumlardan 
kaçınma eğiliminin olduğu aşırı korku durumudur. BII fobisi erkeklere göre kadınlarda daha yaygındır. Bu fobi bayılmanın olduğu hemen hemen tek 
spesifik fobi ve tek kaygı bozukluğudur. Bayılma, BII fobili bireylere daha fazla endişe verse de aslında bayılma bu bireyler bir çeşit hayatta kalma 
mekanizmasına ihtiyaç duydukları zamanlarda da oluşabilir. Cinsiyetler arasındaki semptom farklılıklarını içeren bu makalede soylardaki BII fobisinin 
insanlarda nasıl oluşmuş olabileceğini tartışacağız. Cinsiyetler arasındaki beyin farklılıklarına bağlı olan bayılmayı özel olarak inceleyen çalışmalar 
yoktur. Fakat kadın ve erkek beyinlerindeki farklılıkları inceleyen iyi yapılmış çalışmalar mevcuttur. Bunu düşünerek cinsiyetler arasındaki problemlere 
bağlı olan beyin ve davranış farklılıklarına sebep olan gen ifade seviyesinde kadın ve erkek beyinlerindeki farklılıkları gösteren bazı yeni buluşları da 
yeniden inceleyeceğiz. Beyinin davranışsal problemlerini anlamak için çok yönlü bir perspektif zorunlu bir ihtiyaçtır. 
Anahtar Kelimeler: Kan fobisi, Baygınlık, Cinsiyete Özgünlük, Beyin, Davranış

KAN- YARALANMA FOBİSİ:  CİNSİYETE ÖZGÜ BEYİN FARKLILIKLARINA 
GENEL BAKIŞ
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BII phobia (Kaloupek et al., 1985; Grubb and Olshansky, 
1998; Daroff and Carlson, 2001; DSM, APA, 2013). It 
was Marks and colleagues at the first time that draws 
attention to the specificity of fainting when they found 
that fainting was reported by only 0.02% of their sample 
of “mixed phobias” and by 100% of their sample of BII 
phobia patients (Marks, 1988). These findings lead to 
further studies for confirming the association of fainting 
and BII phobia. 

BII phobia is different from other phobias because of 
its specific character of vasovagal fainting. Almost 75% 
of the individuals who has BII phobia fainted at least 
once in such situations (Thyer et al., 1985). There are 
other studies which however show less number of fainting 
individuals among BII phobics (Wani et al., 2014). In BII 
phobia the deceleration of blood pressure results in the 
onset of fainting.  Studies have summed up a varied 
response of BII phobia patients towards visiting health 
care clinics. Patients with BII phobia generally avoid 
health care clinics, medical or hospital appointments 
and other important life saving surgeries (Marks, 1988). 
However in the Baltimore Epidemiological Catchment Area 
(ECA) study, Bienvenu and Eaton found that generally 
BII Phobics avoid needle sticks; they do not appear to 
avoid appointment to medical doctors, outpatient health 
centres, or hospitals (Bienvenu and Eaton, 1998) There are 
other studies which show BII phobia found in comorbidity 
with others like doctor phobia, hospital phobia, acquired 
immunodeficiency syndrome phobia, cancer phobia, 
dentist phobia, and social phobia (Kendler et al., 2011). 
Others studied BII phobia in comorbidity with depression, 
diabetes and other medical disorders (Kendler et al., 
2011; Page and Martin, 1998). There are patients who 
otherwise qualify for the BII phobics according to the 
Diagnostic and Stastical Manual for Mental Disorders 
(DSM) but are not fainted at the sight of blood or other 
related ques which arouse an anxiety in the patient. 
Patients suffer from BII phobia avoid medical or hospital 
appointments (Marks, 1988).  This makes the problem 
of phobia more serious as the sufferers avoid most of 
the medical procedures for other medical problems. 
Other phobias are more similar to other anxiety disorders 
than to BII phobia as per their symptoms are concerned. 
There are many individuals who generally faint at the 
time when they receive injections. This habitual fainting 
precedes the appearance of BII phobia in many subjects 
(Page and Martin, 1998). There is a clear difference in 
the fainting spells between males and females showed by 
various studies. Some authors argue that such individual 
differences of fainting at the sight of blood had been 
developed via conditioned learning (Page, 1998). The 
more recent studies have shown genetic differences in the 
brains of male and female. These studies show variations 
in the number of genes expressed in brain cells of males 
and females which perhaps may be one of the factors why 
there are differences in BII phobia related fainting among 
male and female. 

2. Blood Phobia and Associated Fainting 

Although syncope doesn’t harm the patient at its first 
place, but often there are chances that a patient can 

get a serious injury based on a place of fall. It is often 
a frustrating symptom to faint at the situations like 
vaccination, an injection or the sight of a syringe or blood. 
Such patients can easily be found at the primary health 
care centres. There are chances that in case of modern 
wars there may be ample number of soldiers who fear 
the blood, and they don’t let themselves to involve in 
direct confrontation. For health professionals, it is often 
complicated and puzzling to see the patient faint at 
the sight of blood, injury or injection etc. Many of such 
patients faint while just at the sitting position (Grubb and 
Karas, 1998). The cases of vasovagal fainting with their 
description and sequence of autonomic nervous system 
are largely present in cardiological literature (Grubb and 
Karas, 1998). In no other anxiety disorders including 
phobias other than BII phobia, this condition seems to 
match. It is unique to BII phobia that patients often 
faint following the initial increase in blood pressure. This 
situation has often puzzled to cardiologists. This extreme 
heart rate variability actually has increased the chances of 
survival for the fainters of BII phobia. 

Multiple patients of BII phobia are often heterogeneous 
in their symptomatology which also prevents to categorize 
the sufferers based on their symptoms. This heterogeneity 
then lead a problem in combating the symptoms because 
often there may be multiple set of pathways by which 
these symptoms occur in different sufferers. There is a 
possibility that in different individuals there is a different 
course of symptom development.  The heterogeneity is 
not linked only to BII phobia but is almost associated with 
all neuropsychiatric disorders. A considerable number of 
BII phobia patients have a familial history of the same 
phobia. The fainting associated with BII phobia is found 
to have higher heritability estimates than fear and phobia 
(Kleinknecht, 1987). The familial history for BII phobia 
is well recognised and almost two thirds to three fourths 
of patients with BII phobia have at least one first-degree 
relative affected with BII phobia. Some workers have 
attributed faintness as familial and solely as learned within 
a shared household environment (Marks, 1988). That is 
to be stated the other way that fainting with BII phobia 
is just with learning and is less likely or no role played by 
other factors. There are noted twin studies which show 
a significant genetic contribution to the etiology of BII 
phobia and particularly fainting (Kleinknecht, 1987). 
However a very recent research suggests that memories 
can be passed down to later generations through genetic 
switches that allow offspring to inherit the experience of 
their ancestors.  According to that it is possible for some 
information to be inherited biologically through chemical 
changes that occur in DNA (Dias and Ressler, 2014). 

3. Blood-Induced Fainting- An adapted defense 
behavior

Regarding advances in brain sciences, there are some 
fundamental questions which are still unanswered like 
why females are more prevalent in fainting than males. 
In relation to the faintness of the blood phobics at the 
sight of blood or other related ques, there are several 
hypotheses regarding the significant relation of blood 
phobia and fainting. These are based on blood-loss 
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which gets imprinted in the brain and may act as phobic 
memories from generation to generation.

4. Evolutionary perspective in understanding of 
Traits

One author has proposed a human specific adaptationist 
proposal for faintness (Bracha, 2004). Many workers 
consider sex as having a greater influence which shows 
a variation in traits among males and females. Darwin 
has also dedicated considerable portion of his work by 
dividing traits in relation to sex (Darwin, 1874). Due to 
the differences in the expression of number of genes in 
the brain of male and female, fainting also seems a trait 
which gets fixed with sex related differences or it may also 
be the product of emotional distress. In order to avoid the 
emotional distress in presence of certain situations like 
that of blood, injury or injection. It is assumed that BII 
phobic patients faint to avoid further increase in disgust. 
Many theorists have related the blood related faintness as 
the product of early human warfare in the Neolithic period 
(Bracha, 2004).

Several critical studies and investigations have 
documented that there had been extensive Homo sapien 
warfare’s in the middle paleolithic period in which Homo 
sapiens was predominantly pre-verbal [(Morgan, 1990; 
Ortnet and Putschar, 1985; Leblanc and Register, 2003; 
Lacey and Danziger, 1999; Salazar, 2000). To be pre-verbal 
at that period it can be assumed that they may prefer to 
give indications and convey messages or communicate 
mostly by actions and other types of demonstrations. This 
may had been the time when the humans were probably 
not good in understanding of languages between peoples 
and intra groups. In this age of warfare’s sharp objects 
easily penetrating the skin was the frequent cause of 
death among paleolithic humans. As this may have been 
the age when getting slight injury, or infection was difficult 
thing to overcome. This has often proving fatal because 
of inadequacy of the facilities for treating infection in that 
age (Larsen, 1999; Klein and Edgar, 2002). In situations 
where inadequacy of treating wounds and infections are 
prevailed, receiving a non-lethal wound was almost as 
dangerous as receiving a fatal combat wound. With this 
perspective it is assumed that fainting in response to the 
sight of blood may have evolved as an alternate distress 
reaction, or adaptation that aided the survival of non-
combatants in combating situations. The opponent can 
simply ignore the fainting person because it cannot be an 
immediate threat to them. It is also assumed that fainting 
had got evolutionary significance in order to avoid the 
distress caused by witnessing the wars or blood, injury 
etc. The question of fainting as more prevalent in females 
and children appears to be of higher consideration in 
the literature. However there is a void in the literature 
regarding whether there is any difference in the brain 
of male and female which specifically lead to fainting 
variability among the genders. These things should need 
to be analysed by multiple ways in order to get the actual 
picture of the possible selection of fainting trait. 

Almost in every war fought in earlier times, there had 
been the general rule of not killing the women and children. 

minimization and on disgust sensitivity. These existing 
evolutionary biological hypotheses regarding fainting are 
pan-mammalian. Such hypotheses have argued that the 
inclination to fainting at the sight of blood is not a new 
one, but has evolved prior to emergence of genus Homo 
(Bracha, 2004). However there are several situations 
where these hypothesis seems incomplete and doesn’t 
seem to fit in many cases, for example why only some 
people develop fainting trait while others don’t.   

In order to reach up to the stage of faintness, there is 
initially decrease in the blood pressure. As with decrease 
in blood pressure and slowing down of heart, the brain 
doesn’t get a sufficient supply of blood. Due to this 
decrease there are chances of cardiovascular shock. So 
it can be assumed that it may be an adapted mechanism 
from early ancestry to faint and prevent a cardiovascular 
shock (Graham, 1961; Engel, 1978). The fainting at the 
sight of blood can put an individual in a horizontal position 
due to fall. As horizontal position doesn’t need blood with 
increased pressure, a low pressure blood can reach up 
to brain. This way it helps preventing blood loss and the 
symptoms like stroke. However this hypothesis doesn’t 
explain many things like why fainting that is triggered 
by injection or trivial skin injury occurs which does not 
involve the loss of blood as argued by page (Page, 1994). 
Some have argued that fainting is not experienced until 
there is a 30% reduction in blood volume (Berntson at 
al., 1994).

There are recent findings which show the inheritance 
of memories in case of phobias and fear. The recent 
research shows that the memories in the brain can inherit 
from generation to generation (Dias and Ressler, 2014). 
The phobias along with the capacity of fainting can be 
memories in the brain. The memories may perhaps 
signal the physiological changes like fainting in case of 
BII phobia. Based on this it can be hypothesised that 
there are ample chances that memories may also exist 
for fainting or there may be several attributes related 
to fainting in the brain which may inherit from parent to 
younger generation, there by helps the trait to survive 
from generation to generation.

BII phobia is also found to be highly associated with 
the emotion of disgust. There is a similar physiological 
mechanism for factors which are involved for controlling 
both the traits of fainting and disgust (Marks, 1988; Page, 
1994). There are hypothesis from early theorists that in 
some individuals the sight at their own blood induces 
a disgust reaction (Marks, 1988). There are no studies 
however whether the strength of disgust from one’s 
own blood is same to the disgust at the sight of other 
fellow’s blood. Some researchers suggest that the fainting 
reaction observed in BII phobia occurs only in response 
to disgust (Rachman, 1990). Others think that it occurs in 
response to a combination of fear and disgust (Olatunji, 
2006; Kleinknecht, 1997).  We presume that in addition 
to these there may also be the role of synapse disruption. 
The fainting could possibly be also due to the disruption 
of synapse in the brain which could lead the individual 
unconscious. As the blood related fainting can be from 
the time of pan mammalian, it is assumed that the 
humans from their ancestry have built up such memories 
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in the expression of genes in brain among the two sexes. 
Several genes are weakly expressed, some may be over 
expressed and still others may not express at all. This 
conundrum of gene expression differently in different 
sexes is still not understood well. The low expression or no 
expression of PCDH11Y in the cerebellum and perhaps its 
expression somewhere else in the brain, could potentially 
explain why males are especially vulnerable to disorders 
like ADHD and autism (Kopsida et al., 2009). There is 
also large number of variations among the individuals 
in their prevalence, onset and other factors related to 
various diseases among males and females based on 
the environmental risk factors experienced in life. It may 
be the expression pattern of the gene which may be 
modulated epigenetically via environmental influences. 

The differences in the brain of male and female becomes 
more compounded, because of the functional differences 
which might be related to differences in brain structure. 
For example men have more neurons in the neocortex 
where women have more synapses revealed from a study 
of postmortem histologic examination (Myers, 1999; 
Rabinowicz et al., 1999). There are several studies which 
have found out that several synaptic genes are expressed 
differently between the two sexes (Amateau, 2004; Xu et 
al., 2005b). In one study 4508 genes were detected to 
be transcribed actively in the brain by a comprehensive 
microarray analysis, among which 355 genes are 
expressed more highly in females and 257 genes more 
highly in males (Yang et al., 2006). Sex specific differences 
in the brain have further elaborated by many workers and 
the variation in brain structure and gene expression have 
been proven to be due to testosterone and its metabolites 
which act in the developing brain and help in permanently 
wire the brain in a sex specific fashion (McCarthy and 
Konkle, 2005; Becker et al., 2005; Morris et al., 2004). 

The X chromosome is much bigger than Y chromosome; 
the X chromosome consists of almost 3000 genes while 
as Y chromosome consists of only 300-400 genes. Many 
X chromosome genes are suggested to involve in the 
normal development of brain and behaviour. Furthermore 
an evidence indicates that X linked genes are expressed 
at a higher level in brain than in other tissues (Nguyen 
and Disteche, 2006). The expression of X-linked genes is 
thought to be balanced between males and females due 
to inactivation of one X-chromosome in females which 
silence gene transcription in that X-chromosome (Lyon, 
1961). X-linked genes are therefore not traditionally 
considered to play any role in differentiation. However 
some chromatin enzymes, such as histone demethylases 
JARID1C and UTX, are coded by X-linked genes which are 
not X-inactivated in females. The higher expression of 
JARID1C and UTX in females could therefore contribute 
to sex differences in brain development and behavior 
(Xu and Andreassi, 2011). Such type of changes may 
perhaps also contribute to the variations in the fainting 
experiences between males and females. 

Epigenetics a new field of research is also considered 
to play a major role in the variation in behaviors among 
different individuals. The changes in the expression of 
genes without any change in the primary sequence of 

As they were not directly involved in the conflict, so they 
had not been a part of any distress which may bring any 
sort of fatality to the opponents. As women and children 
are weaker groups of the society both physically and 
emotionally the trait of fainting at the sight of blood during 
earlier wars bears additional significance. The inheritance 
of such polymorphism may possess a survival advantage 
for generations from the time where it originally develops 
due to Neolithic combats. As is evident from the history 
of mankind that all types of inter-group and intra-group 
violence mainly occurs among men, while as women and 
children are considered as the passive members and not 
as the direct targets. Studies have been taken place for 
analysing the mitochondrial DNA for female lineage and 
male Y- chromosome for male lineage (Underhill et al., 
2001). Such analysis has shown that invaders during the 
violent confrontations usually kill the post pubertal males 
and take the females and children as captives (Seielstad 
et al., 1998).  Thus it seems that the post pubertal males 
which are engaged in combats during paleolithic conflicts 
are poorly adapted for fainting, which makes them to 
be cautious of the enemy. This way it acts as a good 
characteristic which helps the post pubertal males to be 
active in the battle fields and fought their best. 

Besides this there is increasing evidence through some 
recent researches which shows that some X-linked 
genes are expressed differently, depending on whether 
they are in male or female brains. In mice, six X-linked 
homologues of Y-linked genes (Usp9x, Ube1x, Smcx, 
Eif2s3x, Utx and Dbx) were expressed in the brain of mice 
at significantly higher levels in adulthood in females than 
in males, irrespective of their X-inactivation status (Xu 
et al., 2002). The X- and Y-homologues of three genes in 
particular, Usp9x/y, Ube1x/y and Eif2s3x/y, appeared to 
have acquired different functions and expression patterns 
in males and females. The research shows that there 
are considerable differences in the brain of males and 
females either in structure, organization or expression of 
genes. This variability might lead to the variation in the 
vulnerability of different brain disease. The prevalence of 
Blood phobia in females is almost double the prevalence 
in males, indicating that this may also be in relation with 
the variability in gene expression between males and 
females.

5. Gender Specific differences and brain 
behavioural outcomes  

There is a bias in the expression of genes in the brain 
between males and females which lead to differences in 
the behaviour and in the incidence of various diseases. 
With regard to specific gender bias in neuropsychiatric 
disorders let us take an example of PCDH11Y gene which 
is an attractive proposition because of numerous factors. 
It appears to be expressed in a highly regulated and 
spatiotemporally dynamic manner in males and is involved 
in synapse formation and neuronal path finding in the 
brain and in other processes which doesn’t go in right 
course in many male-biased mental conditions (Grant, 
2003). There are several mentally ill conditions which are 
more prevalent in males while others are more prevalent 
in females. This may perhaps be due to the differences 
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DNA are called epigenetics (Pennisi, 2001). Epigenetic 
modifications generally caused by DNA methylation and 
chromatin modification (Mehler, 2008). DNA methylation 
at H3, Lysine 9 and Lysine 27, etc. and Deacetylation of H3 
and H4 and DNA methylation at CpG islands immediately 
called into action on the inactive X to help in long-term 
transcription suppression (Chow et al., 2005; Heard and 
Disteche, 2006). Such transcription suppression may have 
ample chances of consisting of non-formation of class of 
proteins factors or neurotic factors in the brain which also 
lead to variations of certain number of psychoneurotic 
disorders which may also include fainting in case of BII 
phobia.

The genes USP9X and UBE1X encode ubiquitin enzymes. 
The human USP9X has found to escape X-inactivation 
which leads to its overexpression in female brain. This 
leads to high prevalence of certain mental illness in females 
and also plays a role in sexual dimorphism in synaptic 
structure. From such variation in gene expression in brain, 
it is assumed that based on the differential expression 
of certain genes in the brain of male and female, there 
arises variation in the onset of symptoms and prevalence 
of mental illnesses, in which females are usually higher 
in number. However a study on mice has detected no sex 
differences in USP9X expression in neonatal brain or in 
adult peripheral tissues (Xu et al, 2005a). 

Specific enzymes like DNA methyltransferases, histone 
methyltransferase, acetylase, and deacetylase involves 
in the regulation of DNA methylation and histone 
modification (Peterson and Laniel, 2004). There is a 
difference in the concentration of these enzymes in tissue 
type and they also show differences with development 
and aging. Tissue specific and temporal changes in the X- 
inactivation status of some genes can be explained on the 
basis of differences in the concentration of these enzymes. 
Inactivated X-linked genes are potentially reactivated due 
to decrease in the level of DNA methyltransferase in the 
brain (Xu and Disteche, 2006).

6. Conclusion

BII phobia is a unique phobia in which fainting occurs. 
Females and children are more prevalent both for BII 
phobia as a whole and fainting as a particular symptom. 
However the trait of fainting in both sexes may have 
selected at the period when it has got a survival value. The 
early combats might have created long term memories 
from the experiences which survived till modern times, 
may be in the form of DNA epimarks through epigenetic 
mechanisms. Although survived through difficult times in 
the past, such experiences may have persuaded variation 
in the expression of a number of genes in the brains of 
both male and female. Such variations in brain gene 
expression may result differences in prevalence, onset of 
disease, and variation in diseases related symptoms to a 
considerable degree.  

7. Conflict of Interest:- The author declare that no 
conflict of interest exists

8. Funding: - Nil

Acknowledgement:- The authors are very thankful to 
the Chairman, Department of Zoology, AMU, for providing 
facilities for the research. They would also like to give 
their sincere thanks to the reviewers for their useful 
comments on the earlier draft of this manuscript. 

References

Amateau, S.K., McCarthy, M.M. (2004). Induction of PGE2 by estradiol 
mediates developmental masculinization of sex behavior. Nature 
Neuroscience, 7, 643–650.

American Psychiatric Association (2013). Diagnostic and statistical manual 
of the mental disorders (5th ed. Text revision.) Washington, DC: Author.

Appenzeller, O. (1990). The Autonomic Nervous System: An Introduction 
to Basic and Clinical Concepts. Amsterdam, Netherlands: Elsevier.

Becker, J.B., Arnold, A.P., Berkley, K.J., Blaustein, J.D., Eckel, L.A., 
Hampson E., Herman, J.P., Marts, S., Sadee, W., Steiner, M., Taylor, J., 
Young, E. (2005). Strategies and methods for research on sex differences 
in brain and behavior. Endocrinology 146, 1650–1673.

Berntson, G.G., Cacioppo, J.T., Binkley, P.F., Uchino, B.N., Quigley, K.S., 
Fieldstone, A. (1994). Autonomic cardiac control. III. Psychological stress 
and cardiac response in autonomic space as revealed by pharmacological 
blockades. Psychophysiology, 31, 599-608.

Bienvenu, O.J., Eaton, W.W. (1998). The epidemiology of blood-injection-
injury phobia. Psychological Medicine, 28, 1129-1136.

Bracha, H.S. (2004). Freeze, Flight, Fight, Fright, Faint: Adaptationist 
Perspectives on the Acute Stress Response Spectrum CNS Spectrum, 9, 
679-685

Chow, J. C., Yen, Z., Ziesche, S. M., Brown, C.J. (2005). Silencing of 
the mammalian X chromosome. Annual Review of Genomics and Human 
Genetics, 6, 69–92.

Daroff, R.B., Carlson, M.D. Faintness, syncope, dizziness, and vertigo. In: 
Braunwald, E., Fauci, A.S., Kasper, D.L., Hauser, S.L., Longo, D.L., Jameson, 
J.L., eds. (2001). Harrison’s Principles of Internal Medicine. New York, NY: 
McGraw-Hill Medical Publishing Division.

Darwin, C. (1874). The Descent of Man and Selection in Relation to Sex. 
New York, NY: Crowell.

de Courten-Myers, G.M., de Courten-Myers, G.M. (1999). The human 
cerebral cortex: gender differences in structure and function. Journal of 
Neuropathology and Experimntal. Neurology, 58, 217–226.

Dias, B.G., Ressler, K.J. (2014). Parental olfactory experience influences 
behavior and neural structure in subsequent generations Nature 
Neuroscience, 17, 89–96 

Engel, G.L. (1978). Psychologic stress, vasodepressor (vasovagal) 
syncope, and sudden death. Annals of Internal Medicine, 89, 403-412.

Graham, D.T. (1961). Prediction of fainting in blood donors. Circulation, 
23, 901-906. 

Grant, S.G. (2003). Synapse signalling complexes and networks: 
machines underlying cognition. Bioessays, 25,  1229-35.

Grubb, B.P., Karas, B.J. (1998). The potential role of serotonin in the 
pathogenesis of neurocardiogenic syncope and related autonomic 
disturbances. Journal of Interventional Cardiac Electrophysiology, 2, 325-
332.

Grubb, B.P., Olshansky, B. (1998). Syncope: Mechanisms and 
Management. 1st ed. New York, NY: Futura Publishing Company.

Heard, E., Disteche, C.M. (2006). Dosage compensation in mammals: 
fine-tuning the expression of the X chromosome. Genes and Development, 
20, 1848–1867.  

Kaloupek, D.G., Scott, J.R., Khatami, V. (1985). Assessment of coping 
strategies associated with syncope in blood donors. Journal of Psychosomatic 
Research, 29, 207-214.

Kendler, K.S., Myers, J., Prescott, C.A., Neale, M.C. (2011). The genetic 
epidemiology of irrational fears and phobias in men. Archives of General 
Psychiatry. 2011; 58: 257-265

Klein, R.G., Edgar, B. (2002). The Dawn of Human Culture. New York, NY: 
John Wiley & Sons, Inc.

Kleinknecht, R.A. (1987). Vasovagal syncope and blood/injury fear. 
Behaviour Research  and Therapy,  25, 175-178. 

86 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES  VOLUME 1 / NUMBER 3 / DECEMBER 2014



JN
BS

20
14
 P
ub

lis
he

d 
by
 Ü
sk
üd

ar
 U
ni
ve
rs
ity

     
w

w
w
.j
nb

s.
or
g

THE JOURNAL OF
NEUROBEHAVIORAL

SCIENCES
NÖRODAVRANIŞ BİLİMLERİ DERGİSİ

REVIEW ARTICLE

Xu, M., & Disteche, C.M. (2006). Sex differences in brain expression of 
X- and Y-linked genes.  Brain Research, 1126, 50–55   

Yang, X., Schadt, E.E., Wang, S., Wang, H., Arnold, A.P., Ingram-Drake, L., 
Drake, T.A., Lusis, A.J. (2006). Tissue-specific expression and regulation of 
sexually dimorphic genes in mice. Genome Research, 16, 995-1004

Kleinknecht, R.A., Kleinknecht, E.E., Thorndike, R.M. (1997). The role 
of disgust and fear in blood and injection-related fainting symptoms: a 
structural equation model. Behaviour Research and Therapy, 35, 1075-87.

Kopsida, E., Stergiakouli. E., Phoebe, M. L., Lawrence S., Wilkinson, L., & 
Davies, W. (2009). The Role of the Y Chromosome in Brain Function. The 
Open Neuroendocrinology Journal, 2, 20-30

Lacey, R., Danziger, D. (1999). The Year 1000: What Life Was Like at the 
Turn of the First Millennium. New York, NY: Little, Brown and Company.

Larsen, C.S. (1999).  Bioarchaeology: Interpreting Behavior from the 
Human Skeleton [paperback]. 1st ed. Cambridge, Mass: Cambridge 
University Press.

LeBlanc, S. A., Register, K. E. (2003). Constant Battles: The Myth of the 
Peaceful, Noble Savage. New York, NY: St. Martin’s Press.

Lyon, M.F. (1961). Gene action in the X-chromosome of the mouse (Mus 
musculus L.) Nature, 190, 372–373. 

Marks, I. (1988). Blood-injury phobia: a review. American Journal of 
Psychiatry, 45, 1207-1213.

McCarthy, M.M, & Konkle, AT. (2005). When is a sex difference not a sex 
difference? Frontiers in Neuroendocrinology, 26,  85–102. 

Mehler, M.F. (2008). “Epigenetic principles and mechanisms underlying 
nervous system functions in health and disease”. Progress in Neurobiology, 
86,  305–341 

Morgan, E. (1990). The Scars of Evolution. London, England: Oxford 
University Press.

Morris, J.A., Jordan, C.L., Breedlove, S.M. (2004). Sexual differentiation 
of the vertebrate nervous system. Nature Neuroscience, 7, 1034–1039.

Nguyen, D.K., Disteche, C.M. (2006). Dosage compensation of the active 
X chromosome in mammals. Nature Genetics, 38, 47–53.

Olatunji, B.O., Williams, N.L., Sawchuk, C.N. et al. (2006) Disgust, 
anxiety and fainting symptoms associated with blood-injection-injury fears: 
a structural model. Anxiety Disorders, 20, 23-41. 

Ortner, D.J., Putschar, W.G.J. (1985). Identification of Pathological 
Conditions In Human Skeletal Remains. Washington, DC: Smithsonian 
Institution Press.

Ost, L.G. (1992). Blood and injection phobia: Background and cognitive, 
physiological, and behavioral variables. Journal of Abnormal Psychology, 
101, 68-74.

Page, A.C.  (1994). Blood-injury phobia. Clinical Psychology Review, 14, 
443-461.

Page, A.C., Martin, N.G. (1998). Testing a genetic structure of blood-
injury-injection fears. American Journal of Medical Genetics. 81, 377-384.  

Pennisi, E. (2001) “Behind the scenes of gene expression”. Science, 293, 
1064–1067 

Peterson, C.L., Laniel, M.A. (2004). Histones and histone modifications. 
Current Biology, 14, R546–R551.

Rabinowicz, T., Dean, D.E., Petetot, J.M., de Courten-Myers G.M. (1999). 
Gender differences in the human cerebral cortex: more neurons in males; 
more processes in females. Journal of Child Neurology, 14, 98–107.

Rachman, S.J. (1990). Fear and courage, second edition. New York, NY: 
W. H. Freeman and Company.

Salazar, C.F. (2000). The Treatment of War Wounds in Graeco-Roman 
Antiquity (Studies in Ancient Medicine) Boston, Mass: Brill Academic 
Publishers. 

Seielstad, M.T., Minch, E., Cavalli-Sforza, L.L. (1998). Genetic evidence 
for a higher female migration rate in humans. Nature Genetics, 20, 278-
280.

Thyer, B.A, Himle, J., & Curtis, G.C. (1985). “Blood-injury-illness phobia: 
a review,” Journal of Clinical Psychology, 41, 451–459.

Underhill, P.A., Passarino, G., Lin, A.A. et al. (2001).  Maori origins, 
Y-chromosome haplotypes and implications for human history in the Pacific. 
Human Mutation 17:271-280.

Wani, A.L., Ara, A., Bhat, S.A. (2014) “Blood Injury and Injection Phobia: 
The Neglected One,” Behavioural Neurology, vol. 2014, Article ID 471340, 
7 pages, doi:10.1155/2014/471340

Xu, J., & Andreassi, M. (2011).  Reversible histone methylation regulates 
brain gene expression and behavior. Hormones and Behavior, 59, 383-392

Xu, J., Burgoyne, P.S., & Arnold, A.P. (2002) Sex differences in sex 
chromosome gene expression in mouse brain. Human Molecular Genetics. 
11, 1409–1419.  

Xu, J., Taya, S., Kaibuchi, K., Arnold, A.P. (2005b). Sexually dimorphic 
expression of Usp9x is related to sex chromosome complement in adult 
mouse brain. European Journal of Neuroscience, 21, 3017–3022.

JN
BS

20
14
 P
ub

lis
he

d 
by
 Ü
sk
üd

ar
 U
ni
ve
rs
ity

     
w

w
w
.j
nb

s.
or
g

87 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES  VOLUME 1 / NUMBER 3 / DECEMBER 2014


