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ABSTRACT

Exploration of the variation of the neuroendocranred the immunity systems in men victims’ of a @egdent. The
experiment was performed at the Ibn-Roshd’s CHUrgBerey Unity of Annaba (Algeria). It has been spreaer

a period of 24 months(2011-2013) because it wadiffioult to keep a control group over the Annabjaopulation
the victim’s accident were divided in two groupsiot real danger (victiml group), and suffered gibgl trauma
(victim2 group). Our control group was voluntary iat they didn’t suffer of any traumatism or havadaaccident
during the five years ago. we have measured thenmacortisol, testosterone and immunoglobulinel$evEhe
blood sample’s were token few hours after accid&he traumatism results in lower plasma cortisolels in
victim2 group(0.0001)than in the control and the victiml groups.tFor the testosterone levels, there was no
difference between control and the second group.tifBlevels decreased in the third group. Charggslasma
hormones concentrations can be allowed as to sughes the victim2 group #0.0001), is the one who has
developed the physical characteristics of PDST. rdé®e there was a very significant difference@®01) in the
IgG levels of the two victims group compared to ¢hatrol one. These data demonstrate that theitraffcident
changes in hormones secretion. The high immunosspjan seems to be explained by an overactive KBars.
The response of any patient in front of a traunmatis depending on the nature and intensity (plysssault,
natural disaster, accident). When the stress iliad, we know that there is a disturbance of theous
neuroendocrine and metabolic systems. We prop@delta patient must have more medical attentiore@sfly to
be better support psychological.
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INTRODUCTION

We all use the word "trauma" in everyday languagenean a highly stressful event. There is no atfasion
between stress, trauma, and adaptation [1].

Thus, a traumatic event or situation creates pdggieal trauma when it overwhelms the individuatsility to
cope, and leaves that person fearing death, aatidril mutilation, or psychosis [2].

It includes responses to powerful one-time inciddikie accidents, natural disasters, crimes, siggedeaths, and
other violent events. It also includes responseshtonic or repetitive experiences such as childsap combat,
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urban violence, rape, sexual assadiietnam War viol, concentration camps, and wars [3; 4]. Se, shrvivor can
develop PTSD if he has been directly involved segous traumatic event like those described.

In other words, trauma is defined by tieperience of the survivolwo people could undergo the same noxious
event and one person might be traumatized whiletier person remained relatively unscathed.rbispossible to
make blanket generalizations. The intrusion ofghst into the present is one of the main probleoméronting the
trauma survivor or victim [1].

A number of traumatic events like road accident elewate the risk of post-traumatic stress diso(B&SD). It's a
very big healthy problem for all the governmenttlie world. It has been found that of those who waran
accident where medical attention was needed; al#@t developed PTSD [5].

A number of studies are trying to identify risk tiais for developing PTSD after traffic accidentsidAto try some
therapy treatment that may be helpful for someohe was faced to vehicle accident. It is common,that
everyone who experiences a traffic accident dewelpSD.

In Algeria, the majority of survivors or victimsdii't consult after a tragic accident, some of them ignorant of
the psychological effects, and other doesn’t supiheridea of healthy traumatism.

In the World if we don't take early some measutés, traffic accidents could be the third princigaluses of
maladies and traumatisms in 2020.

A study ofthe National Policeshowed that the increase in the number of unevad (road accidents) reported in
recent years in Algeria, has caused a large nuambleuman casualties (deaths, serious injuriesy.example, the
results for the first three months of 2011 showupward trend of road accidents. For the first teofn2011, the
National Police said that 758 people died in roatidents and 8412 injured. Compared to the firsintef 2010,
the number of deaths increased by 143 (23.25 %)wbunded of 2138 (34.08 %) and the uneven of (24182
%).

When the car accident happened, which is a tragraaént; the accident victims have in major cagespportunity
to complete treatments. This is how unresolvednicieads to post-traumatic stress disorders

Because of the anxiety that often follows a roadidmmt, it is natural that survivor may want to mveome
situations or experience hesitation at times, sgctiriving on the highway. An increased heart waten the patient
is faced with reminders of the event is described.

We can say there are more symptoms associatedPWi#D after a traffic trauma [5]. So, they are phipanany
symptoms of PTSD, and very few people have alhefrt.

Interestingly, studies have not found much supfarthe influence of specific characteristics o taccident (for
example, how severe it was, driver or passengerdd) on the development of PTSD. Instead, thermase
support for how one responded to, or perceivedativedent [5].

It's clear, sensory information about the traunsagiven high priority in the mind, and is rememloeas something
threatening. The chance of developing PTSD goesf tipe trauma (degree of the accident) was veryesev
chronic.

So, the stress is a reaction of the organism: oatéd with danger, it helps this one to cope. Tkugsgan say that if
the magnitude of the stressful event (also knowassbr) does not exceed the capacity of normabressp the body
will not suffer the consequences. Conversely, éf tasources of that body are overwhelmed (it cacopé with the
amount of stress it must manage), all kinds of [enois are likely to occur [6].

Among the psychological and physiological consegasnthat may suffer a subject facing an exceptiamal
threatening event, the PTSD state is a common gepnary mode, disabling, highly complex and term®écome
chronic in the absence of clinical identificatidrhere is no right or wrong way to feel after tratima&vents. But
there are many strategies that can help surviveiatim work through feelings of pain, fear, andefirand regain
his emotional equilibrium.

The PTSD is a straight psychological reaction sit@ation in which the physical and / or psychotagjintegrity of
the patient and / or his entourage has been tmedtand / or actually damaged (serious trauma skehhe
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immediate response to the event must have redmjteah intense fear, a feeling of helplessnesssanae of horror.
If a fragile psychological or psychiatric field @ession, anxiety...) may increase the risk of thgpirg PTSD, a
traumatic experience can alone reveal a PTSD implpeaith no history. This kind of medical disordaffects
approximately 1 in 10 people. They are among thetmommon of mental health problems. Especiallideéin and
the elderly would be more vulnerable. Fortunatélyatments exist to help people with PTSD, becaysgptoms
can vary. For some people, recovery may be achigv@dnonths; for others, it may take much longdr [

In addition to PTSD, a number of other psychologmmablems often are present after a vehicles actidMood
disturbances are particularly common, with one repalicating that 53% of patients with PTSD hawmcurrent
mood disorders [8]. The presence of chronic paig b@the single most defining characteristic. Tam pymptoms
be attributed to injuries sustained during theiadraaccident and that the pain symptoms had nobnelga to
standard medical treatment after one month [9].

The scientific literature has been on possibleudigtnces in the hypothalamic— pituitary—adrenal AHRXis.

During acute stress the HPA axis is activated;hyy@othalamus secretes corticotrophin-releasing baa(CRH)
under the influence of serotonin from the amygd&absequently, CRH stimulates the pituitary to asée
adrenocorticotropic hormone (ACTH), which resultstihe production of glucocorticoids (cortisol) imetadrenal
cortex. Cortisol serves to stop many metabolicymeal defensive and immune reactions. Consequengygy can
be mobilized to cope adequately with the streskoy}. [

When the stress is punctual, he’s positive; a hoerise synthesized called adrenaline. The stressiclam chronic
peak, he changed his effect and will be negativéherbody health. Another hormone is synthesizetisatreted,
the cortisol. On the other hand, mental stressahaegative impact on testosterone secretion. Cantgpthe mental
and physical aspects of stress, testosterone cantaliclearly hypogonadal levels [11]. The decreHdestosterone
levels under stressful situations is usually néficiently answered by the pituitary to compendatethe decrease.

Testosterone has a significant influence on immoréspect of a life such as sexuality and socatust Stressful
situations had shown a decrease testosterone [@2}IsStress release, on the contrary, can hawdeaating effect
on androgen levels. In addition, cortisol levels, aaprominent endocrine marker for physical or mestress
exposure, are elevated significantly in runnersamparison to controls [13].

In depressive studies showed that testosteronetsmtras well as mean levels were decreased signify in
patients whereas LH levels do not change. Theioelship of major depression to stress becomes sl the
increased baseline activity of the HPA axis in guats with the disease.

Urinary cortical secretion is significantly increasin depressive patients. This phenomenon is @iserved in
post-traumatic stress disorder, which can leadejpreksive states [14, 15]. The effects of depresiflivess on
androgen levels and vice versa are probably clasdfifed to general stress reactions. It was shdhagtdexternal
administration of testosterone is therefore considiéor the treatment of depressive states [15, 16]

The objective of this study is to focus on biol@didisturbances (cortical and testosterone) andunenflgG) in the
hours following the accident and those in a maleutetion which is more representative of victimsraffic
accidents in our country. And in order to give #pgpearance of indicators of potential problemgedlto the
severity of the consequences of such accidents.

Our study provides this to be very useful, andipaldrly in the context of public health. This syudill give some
indicators both on the medical aspect and on pdggital disorders in men victims.

MATERIALS AND METHODS

2.1 Biological Material

The sixty (60) men used in this study were agechfB5 to 40 years. Most of them, about forty, hawiesed of
many physical traumas in a violent traffic accideoturred few hours ago. They were selected whey were at
the Ibn Roshd’s Emergency CHU of Annaba. The seffegroups were called as victim and were compavea t
control one which was composed with 20 individuaten). This control group doesn’t have sufferedosesty by
any physical or psychological trauma for 5 years bhgsed on data taken from an epidemic-sociologledule
after they answered on.
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2.1.1 Place of experimentation:

The experiment was performed at tha-Roshés CHU Emergency Unity of Annaba (Algeria). It hasen spread
over a period of 24 months because it was so diffim keep a control group over the Annabian patioh. All
experiments sample were realized during the sumsmason (June-August), known for its higher rateraffic
accidents period.

2.1.2 - Experimental Lots:

The patients selected for this study were dividetiio experimental groups of 20 people each, (n~Q0)
selection was based on the violent injury destvecigss related to the road accident, accordingeteeverity of
injuries, and after medical advice. The first grasmipalled, victim 1. The second , victim2. The tgroups were
compared to the control one (healthy men).

Control group (T): Individuals of this group were volunteered for theperiment. They have a psychological
balance, and did not suffer any trauma experiefae8 years ago.

Victim1: Individuals of this group have been consideredhaisin real danger despite having suffered physical
trauma (traffic accident), but requiring a trandtethe Emergency structure, given their minor riigjst

Victim2: Men'’s in this group have suffered physical traunaffic accident), with serious injuries and podgtal
prognostic who need immediate transfer to Emergsecyices.

2.1.3 Blood samples:

The blood was collected in the morning when théimis were admonished to the Emergency Ibn Rushdisphal.
About 400ul of blood was collected in EDTA tubeslenlocal anesthesia and via pricking an arms Viie. blood
was centrifugation for 20 minutes at 3500 r / min.

After immediate centrifugation for 20 minutes at0B85 / min, the plasma was transferred to an Eppéndbes,
then was frozen at -14 °C. The plasma has been tseglantify in one way two hormones, cortisol and
testosterone. And in the other way to measure &y@l$.

2.2 Dosage Methods:

2.2.1 Determination of cortisol and testosteronaamtration:

We used the electro- chemistry-luminescence te€lL[E) to determinate the plasma levels of cortisoid
testosterone hormones. This test is suitable famime dosages on the Elecsys 1010 [17].

2.2.2 Dosage of immunoglobulin (IgG ):
The dosage was performed with a dosage kit specifimmunoglobulin and containing antiserum antsigrhe
human IgG are immunologic markers of the immuneaase.

2.3 Analysis of results:

Data are presented as mean + SEM. Differencessnm cortisol and testosterone levels among gneeps tested
using ANOVA,; followed by Dunnett multiple comparisaests, comparing levels of hormones and immune
globulins with the control.

RESULTS

3.1 Variations of plasma cortisol concentratioraimman after a road accident:
Figure 1 show the variation of plasma cortisol Ieve males .Data are expressed as mean + staddaiation.

The data analyses showed a very high significaffierdnce (R0.0001) among the three groups. Plasma cortisol
levels in males in victim 1 group showed signifitahanges (R0.05) compared with control group. But in victim2
group, plasma cortisol levels was low (102.83 *23r&mol/l) than those in the control and victiml wpe
(P<0.0001) (Fig.1).there was a very significant diéfece in the control group compared to the twowieEms
groups(”0.0001).
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Fig.1: Changes in plasma cortisol levels (means +8E in males not in real danger (victiml) and in magés suffered physical trauma
(victim2) after a road accident. Significant difference,* * *P<0.0001;
A (P<0.05);B(P<0.001);C(P<0.0001).

3.2 Variations of plasma testosterone concentraitiom man after a road accident:
Figure 2 shows the variation of plasma testostexmeentrations in males after. Data are expreaseshean *
standard deviation.

The data ANOVA analyses showed a very high sigafidifference (R0.0001) among the three groups. In males
victim’s 1 group there is very significant diffe@nin plasma testosterone concentrations aftdicteaficcident.
Testosterone concentrations drops high signifigantmale of the third group (9.38 £ 0.27 nmol (Tab.2; Fig.2).
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Fig.2: Changes in plasma Testosterone concentratisffmeans +SEM) in male’s not in real danger (victirh) and in males suffered
physical trauma (victim2) after road accident. Sigificant difference, ,* * *P<0.0001,;
A (P<0.05);B(P<0.001);C(P0.0001).

3.3 Variation of humoral immune parameters (Ig@ J () in a man after a road accident:
Figure 3 show the variation of humoral immune patars in males after road accident. Data are espdess mean
+ standard deviation.
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Fig.3: Variation of the rate of immune globulins I1gG (g / I) (means +SEM) in males not in real danggvictiml) and in males suffered
physical trauma (victim2) after road accident,* * *P<0.0001;A (F<0.05);B(P<0.001).

Figure 3 shows a very higher significant differemo@nunosuppressant in humoral levels among thestgreups.
IgG levels were very significantly lower<B.001) in victiml males ( 9.91 + 0.20 g / I) ancttirn2 males
respectively (9.89 +0.06 g /) compared vatimtrols ( 12.29 + 0.27 g/ I). the control ‘s les/avere significantly
higher(0.05) ( Fig.2).

DISCUSSION

The relationship between the post- traumatic st(@3ST) and kind of traumatisms is well establish&de
commonest patterns are for stress and traumatidve toutually exclusive because both stress andnaasm are
linked to develop negative responses. PTSD is aiegndisorder that often follows a traumatic evéntolving

actual or threatened death, serious injury, orathi@ the physical integrity of oneself or othet8][ It is prudent to
screen victims who report a serious road accidentPTSD. In the case of road accident survivorsy ea

administer self-report screening tools may helpdntify individuals in both psychological and meali settings
who are suffering serious psychological squeaks mfad accident [9].

The data demonstrate that both cortisol and testse concentrations were affected after a trasmaith man. As
other agent of stress, road accident caused danrabaman body. For example, in 2004 just fewent&2 million
traffic accidents were reported to police departmen the United States resulting in approximat2l@ million
injuries (9). The stress also called stressor, wiherffects the reactions is imminent. There widl & cascade of
neural and hormonal responses which trigger surviechanism that represents the flight responsggreasion
[19].

In the present study, the increase in cortisol I&especially in the second group, allow as to ijedl it as
“stressed” males. Low cortisol is observed in tidrd group. This one may it the PDST subjects pared with
controls. Clearly, the cortisol itself is a marketich can help to determinate if the body develoghedsignals of
the PDST.

The mechanism by which the stress actives thecobrtiphin axis is known. Firstly, there is a higlsecretion of
CRF, ACTH, and cortisol. Secondarily by the adreglahds which become enlarged [20]. The corticdtioxis
or hypothalamic-pituitary -adrenal (HHS) is a neamdocrine system with a cascade of negative feédbap. It
leads to the synthesis and secretion of gluco@idic Faced with a strong emotional event, the HHIBA) axis is
activated resulting in the production of cortisol.

It's clears that a traumatic event could incredsie physiologic phenomenon. The glucocorticoids highly
lipophilic substances and therefore, they haveatiilty to pass easily the blood -brain barrier.
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Physiologically, there are both many glucocorticaittt mineralocorticoids receptors present in thaothalamus
and the hippocampal regions. These two structumsnaplicated in the control of our humor and tlapacity to
feel pleaser. These receptors are very senstitieetlevel and the time of corticoids activatiarthe body [13]. We
can suggest that these receptors activities maygehtne behavior when the traumatisms target thé &i#5s. It was
also reported a decrease in hippocampal volumadiniduals developed PTSD [13].

Moreover, in patient with PDST, it founds in imageatrophy at the hippocampal level and memory citsfi
Starkman [9] in 2010 confronts his observationpatients with Cushing’s, with high cortisol levets)d he finds
the same elements (ie memory impairment and hipppahatrophy) [21, 22].

In number of studies, it has been shown that patieith PDST have variations in their negative fesek. So, the
dexamethasone test (glucocorticoid receptor agornimstuced a strong inhibition of the HHS (HPA) axis
(hypersensitivity of glucocorticoid receptors) [28]n the other hand, a lower basal cortisol leaetsfound in this
type of patients. On the contrary, when stimuldbedaxis, the cortisol concentration is much higR@dt.

The HHS axis is in patients with PDST, not hypoaetbut hyper-reactive [25] and the hippocampal oesir
become more vulnerable. It's clear that the tranmag be a risk factor for development a PDST [23, 25

In men who have assisted to a road accident asuctordor passenger or just crossing the road, ahel lof the
future traumatism is linked with the nature (vialensurprise, life-threatening) and the degre@®ficcident.

Our study demonstrated that man victims develop#restress or traumatism. We can suggest tigatfiant
decreasing testosterone is a cause of stresskiioiwn that the corticotrophin axis acts on theagtmiropin axis.
The testosterone which is a steroid hormone (dérk@m a sterol) is secreted in man by Leydig ceflshe testis
under the stimulation of pituitary hormone, theelnizing hormone (LH).

The testosterone circulates in the blood plasmantiao proteins, especially the Sex Binding ProfSiBP).
Testosterone secretion begins during life in utarm then stops almost completely after birth agaiing puberty.
Testosterone is necessary for spermatogenesisi(gpeduction) and genital development, thereforglity.

These data suggest that the plasma testosterowmerdoation in victim2 group tend to suppose thatythre the
PDST patient comparatively to control group andwiioéiml group. The levels are lower than in theas& group.
And like in our cortisol results, the same groupws a decrease in hormones stress levels. Stresgna
spermatogenesis by hormonal or neural pathwaysnbieal pathway leads to a decrease in productidiH&H, a
drop of LH receptors on Leydig cells and a decréasmzyme activity 1a hydroxylase. Thus, in case of significant
and prolonged stress, testosterone decreases amdaspgenesis may be affected [26].

Chronic stress decreases the secretion of testostean effect that is associated with a decreasplasma
gonadotropin levels. Stress and trauma have a esgipe effect on the production of testosterongedd, interest
rates fell by 90% in men undergoing castration dvaaced prostate cancer [27].

The role of testosterone in the control human biehas well established. There is an associatiomvben plasma
testosterone and perceived aggressive behavics. iilakes an interest of hormonal variations in huarfaning a
traumatic and non-traumatic event [28, 29].

At present, the majority of clinical studies on tpathology and stress relationship are based omsarigtive
epidemiological approach. On the one hand, it geef$al that neurobiologists, immunologists, psgtists and
psychologists work together to develop animal medeld the implementation of longitudinal studien.t@e other
hand, this relationship can promote understandiagriechanisms underlying the stress and immunagsiidak.

Ultimately, these studies will be able to answer uestion: Is stress an important factor in theegis of certain
diseases? If so, how can it resolve the stresssgksmechanisms?

As stress is both psychological (trauma, emotiamgea, annoyance, sleep, overwork, depression,.)etmnd
biological events (surgery, temperature variatipiignay cause variations in the body and can cause or less
disturbances as a serious depression of the imsystem.

Aggression, stimulation, shock, stress voltage,ckh@motion, imbalance, depression, illness, mejaise all
French words that could better inform us that timy cEnglish word is stress [30]. There is now &rkture
«meaningful " showing that psychological stress ceeate a decrease in cellular immune response.s@ihe
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results are obtained in the present study, whaeénwo victim groups, we can observe a significtatrease in the
IgG levels. We recorded an immunosuppression, coadpaith the lot of male control subjects.

The effect of road accident on the physiologicdldhéor must be more investigated maybe with lasgaes. Four
major systems are involved to control hormones l&evand immunity. These systems are: nervous, dentra
autonomous (sympathetic and parasympathetic) nedooeine and immune systems. The four systemsaictter
mutually with stress and its various manifestatidrizese relationships are at the local level inesdargans" as the
skin, heart and intestine [31].

CONCLUSION

In terms of number of victims of road accidentgy&kia has the dubious distinction of being rankesd &t the scale
of the Arab world, and the fourth worldwide,

Trauma due to traffic accidents is a huge publedtheproblem,
Trauma is a set of local or systemic manifestatmmssed by a violent action on the body

Physical trauma injures the body but can alsohaspsychic trauma, attain the mental and causevimrhband
psychological disturbances due to violent emoticstadck. Many victims or witnesses of a road acdidesuma
often develop trauma. If symptoms persist more thamonth, we talk about post- traumatic stressrdeo(PTSD).

Disorder PTSD is a psychological consecutive reacto a situation in which the physical and / oygh®logical
patient integrity has been threatened and / oralgtdamaged (including serious accidents, violdeath, rape,
assault, serious illness, war, terrorist attack).

Our results show that after the hours following tecident a significant decrease in levels of cattiand
testosterone and serum immunoglobulin is recordethg lot (V2): men with serious physical injure&s a result of
accident, which may suggest the development of PinSidividuals of that lot.

The interest of this work is that through bioassagyd more of a psychological assessment establisbeause of
road accident, find a way to identify those likétydevelop PTSD so that care is quickly put in elée limit the
impact of this disease on the family or social, lif@rk of the victims.

It is interesting to do:

- A study with a larger sample size and in longamt (longer time) to better specify the causes off @ost-
traumatic stress state and characterize the emagotal, sociological and familial factors for inftion in a given
population.
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