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UNDERSTANDING THE BLOOD -BRAIN BARRIER

CRISTIAN SCHEAU, A°  NDREEA ELENA SCHEAU, RALUCA IOANA PAPACOCEA,

CNTNLI NA MARI ANA ClI ORNEI, | OANA ANCA BNDNRNU
iCar ol Davilao University of Medicine and Pharmacy, B
ABSTRACT

The bloctrain barrier is a mostly impermeable structure separating théhblgedtfiadmervous system. Its existence

has been deduced by scientists in ftleent9ry, but technological progress allowed viewing the constituency of the
blooébrain barrier only in the2@iiccentury. The study of the Hicmid barrier consueven today, because all the

roles of its components are not fully understood, as new information is uncovered by exploring it in both physiological
pathological situationsjvo and imitro. The endothelial cells with their tight juncbasa] thmina, the astrocyte feet,

the pericytes and other structural parts of tHhealiobarrier all contribute towards its complex degree of impermeability
due to mechanical, electrical, chemical and immune factors.

Keywordsblooebrain barrier, nalstructure, neurophysiology

INTRODUCTION selectively block certain substances, and he introduced the

. . . . ter m-birbalionodarrierodo to descril
The Bloo8rain Barrier (BBB) is an important structure cyniined r esear ¢ h by one of Ehr

which functions as an interface between the blood and the. .-\ nveiled a more complex grasp on the
central nervous system, restricting th_e- dif_fl_Jsi(_)n of Wiology of the BBB, published in several steps, most
blood con'"npou.nds towards Fhe braln,a(_bhtauﬁg importantly in 1913 [3]. Staining studies with trypan blue
complex signaling and regulation mechanisms mvolvg A a coloration of the brain when ted

the bodyos homeostasis. %bté@veeﬂ?ri%ﬁarly?but%ﬁhmﬂévgnéus MctioR Ho GGy

different types of constituents, building towards inten Y observed except for the choroid plexuses. This

studied bk;Jt ”Oth yet con|1pletely understood zelicd@ﬁlonstrated a separation between the CNS and the rest
gateway betweenetcentral nervous system and th@s e phody and also that the choroid plexuses were

circulating blood. gateways towards the brain.
Furthe observations were obtained by Lina Stern,
which noted that an -tetinus drug administered
THE FORETELLING intravenously did not cure tetanus once it affected the brain,
OF THE BLOGERAIN BARRIER thus concluded there is mechanism that protects the CNS

The first observations that indirectly pointed towgr(a? infectious and toxical compounebladd [4~]' She
troduced the term Ahematoen

the existence of a barrier between the blood and'tHk

central nervous system belong to Paul Enrlietin whi n interface that completely blocks any molecular transfer
1885 noticed that with the injection of a dy,e in %gards the brain, a hypothesis proven improper years

peripheral venous system of an animal, all the organsI fe
stained except the brain and spinal cord [1]. He initially

attributed this particular finding to the difference in bindin
affinities oferdye. THE DEMONSTRATION

The hinting towards the presence of an actual ba@ferTHE BLOGERAIN BARRIER

was done by Max Lewandowsky in 1900, when he noticeg,o
that the peripheral injection cholic acids and sodrgl&gg

ferrocyanide had no effect on the CNS, while §¢ ppg The first studies by Edward Dempsey and his

|ﬂtraventr!]gularh|nJectlonl of thle sfefampounds e§h|b|fts feam, in 1955, demonstrated that the BBB should consist
the specific pharmacological effects [2]' .T ereloresiéne or more structures that separate the bihaod i
concluded that the blood vessels in proximity to the brain

introddoh of electron microscopy made it
ible to directly visualize the structural composition of

Received August 12" 2016. Accepted September 2™ 2016. Address for correspondence: Assistent Teaching Scheau Cristian,
Discipline of Physiology, ACarol Davi | ao-dWEroiler 8anitari, hoy8, sedtor 9yl e
Bucharest, Romania, phone: +4021.318.07.60, e-mail: cristianscheau@gmail.com
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capillaries from the neurons, recte the capillary wall, thEhe fundamental role of the endothelial cells of the
astrocytic feet and the basal lamina [5]. BBB is to block the access of hydrophobic intravascular
Subsequent studies published by Van Harrefeldomponents to the brain, and in the meantime allowing the
19651967 used an improved method of fixation by rapglilated passage of key metabolites to the extracellular
freezing on a metal plate and substikatem fat low fluid and astiyte feet while maintaining local
temperature shortly after acquiring the biological sahygleoelectrolytic homeostasis [11].
from the living organism. This procedure permitted th&nother important function of endothelial cells is to
identification of the extracellular space in the CNS, veieictete the endothelial growth factor;ddviaénl
by conventional methods was destroyed and impossilleuimtrophic factor, indikengrowth factor 1, substance
objectify [6 P and other regidgtfactors [114].
Additional progress was recorded by Thomas Reese
and his colleagues, in 189 when they demonstrated .
the actual role of interendothelial tight junctions, whicﬁasal lamina

surpassed the astrocytic feet and basal lamina in terms Afcru_czlal part of the BBB _that_ surrounds and b|n<_js
significance [7]. endothelial cells, the basal lamina is composed by multiple

Following stiies using freeze fracture, performed es of molecules such as collagen, elastin, proteoglycans,

Nagy and his team and published in 1984, showed 'pin, nidogen, osteonectin, perlecan aretitiibron
tight junctions form a complex network restricting[

passage of molecules up-520[8]. he basal lamina plays a supportive role due to its

composition rich in cell adhesion molecules that bind to the
endothelial cells and surrounding structures such as the
pericytes, astrocyte feet, and also contribute to the integrity
of the tigt junctions [16].

Tight junctions

One of the most important factors that reduce the
permeability of various polar solutes and ions in their
passage between the endothelial cells from the blood
towards the brain [17].

Ultrastructurally, the tight juactiom composed of
proteins and junction adhesion molecules developed in
between two endothelial cells, or for the distal capillary,
between the two extremities of the single endothelial cell

/ composing the vessel wall [18]. The proteins that block the
b acces of molecules through the tight junction are claudins
Fig. 1 The anatomical structure of thebkiicbarrier. and occludins, and not only their presence but their three

1. Endothelial cell. 2. Basal lamina. 3. Tight junction. 4. Periciénensional organization are key factors to producing an

5. Astrocyte foot. 6. Regulatory neuron. 7. Microglidmpassable barrier [19].

8. Perivascular macrophage. Several other cytoplasmic proteins of the endothelial
cellsare indirectly involved in the composition of the tight
junctions, which interact with the aforementioned

THE SPECIFIC ROLE OF INDIVIDUAL membrane proteins, signaling them and regulating their
ANATOMICAL CONSTITUENTS expression [2(_3]- _ _
OF THE BLOGERAIN BARRIER The tight junctions are also the cause for the high
. electrical resistancetloé bloothrain barrier causing a
Endothehl cells restriction of ion free motion [21].

Studies have demonstrated that the most important
component of the BBB is represented by the endothelial .
cells, which line the blood vessels and have morphologidagfcytes o _
particularities that differentiate them from those that forfVeloping the capillaries of the BBB, the pericytes
somatic capillari6g [ play a kgy role by regulating thg _vessel caliber, dynamlp of
The endothelial cells in the brain capillaries havé@raction and structural stability, as well as secreting
fenestrations, hold more mitochondria compared to 8¥gF2! angiogenic and differentiation factors [22].
endothelia in the body, and possess a continuous basal® Pericytes interact with the basement membrane,
lamina to which they are attached through focal adhe&f#Ehing themselves and dynamically interacting
consisting of transmembpaateins [10]. especially through the secretion by the pericytes of the

Fiziologia - Physiology A2016.26.3(91) 5



tissue inhibitor of metalloproteinase 3 angratbase Microglia

inhibitors and enzymes involved in vascular modeling [23Microglia represent the effectors of the immunity system in
Endothelial cells secrete pericyte proliferation fadtwrscentral nervous system, and can be subjected to various

that favor their migration and development, and aftertthegformations in their activation process. The neuro

maturation they bind to the endothelial cells by meaislaihmatiahat appears is a common pathogenic pathway

transformingrowth factbr [ 2 4] . for numerous neurodegenerative diseases [32].
Several experiments demonstrated the increasedSeveral cytotoxic mediators are released by microglia
resistance to apoptosis demonstrated by endothelialdealls i ng i nf |l ammati on, includin

bound to pericytes, when compared to isolated endothabdy destroys the BBB [33]. On the other heodethe

cells, thus underlining yet another role of pericytes ipriwémity of the microglia to the endothelial cells indicate

robustngs of the BBB [25]. their contribution to the properties of the BBB, yet the exact
role they are playing is yet to be demonstrated.

Astrocytes
The structural role provided by astrocytes residesPerivascular macrophages
mainly in nutritional support and the clearance of ions ar&howing similar structure and immune phertbgipe as
metabolites. The astrocyte feet cover a signifiddobetirculating counterparts, perivascular macrophages are
circumference of the capillary surface and interact ayitiarticular population of cells residing near the astrocytic feet
adjaning neuronal bodies, endothelial cells and bdkat compose the BBB [34].
lamina, regulating their functions. Perivascular macrophages can extend some branching
Animal experimental studies showed that astrocptesesses that can help engulfing thes vieaseddding
tend to develop around the endothelial cells and tighteto tthee physical impermeability of the BBB, and some can
capillaries when transplanted into areas with lelky vesseen be found beneath the basement membrane, between
thus demonstrating an important role towards the indubgovessel and the astrocyte feet [35].
and maintenance of the BBB [26]. In certain infectious or inflammatory conditions,
In vivo studies evidenced the critical role of ffexivascular macrophages can accumthieteierstitial
astrocytes in the proper functioning of the BBB, studyiages and either clear along with the acute process, or
the effect of selective destruction of astrabyitgpaxic  remain for a long and unspecific period of time [36].
stress, which leads to the loss of endothelial tight junctiorhere are several immunological roles of the
protein expression, destroying the BBB. Restoration gfefieascular macrophages that have been identified and
astrocytes in the affected area reestablished the ndimsl have also been implitain the response to
parameters of the BBB [27]. apoptosis, as well as in the phagocytosis and pinocytosis
Various signaling factors secretédebgistrocytes of various molecules [37].
were identified, such as calciump TGB, land Glial
celiderived neurotropic growth factor (GDNF), some of
them appearing to play a role in the modulation of thelBHB REGULATION
phenotype, without actually being a factor in its strugtyjralrHE BLOGERAIN BARRIER

resistare [28].
More and more studies point out that there is a certain

dynamics in the response of the BBB to vaniduignsti
Regulatory neurons . ] hysiologic and pathological states of the body. Regulating
Neurons do not play a direct role in the structure O?H@estrict permeability of the BBB is essential in the
BBB, but act as modulators by releasing some enzy@gsonse to factors that can involve the central nervous

regulating the endothelial cells, as well as conventi m, and thus on one hand protecting the CNS from
neurotransmitters such as norepinephrine, acetylchgffighful molecules, aml the other allowing specific
GAB, serotonin and others [29]. substances and cells to cross the barrier and facilitate the

Recent studies observed the disruption of the BBBa i nos response to aggressio
through an increase of vascular endothelial growth factor
release from the astrocytes activated by ischemic neurons,
findings which were accompanied also by a decrea C@(I
occldin and claudin proteins that further diminished CLUSIONS
integrity [30]. The bloctrain barrier is a very highly selective
Neurons seem to have a signaling feedback withpgreneability barrier that uses different morphological and
endothelial cells, including secretion of proteins phasiologal mechanisms to separate the circulating blood
promote synaptogenesis and the overall regulation diahethe central nervous system. Thdbload n bar r i e
cerebral blood flow,résponse to fine changes in theconstituents which are very heterogeneous in nature,
neuronal activity [31]. ranging from nervous endings and nerve cells, vascular

6 Fiziologia - Physiology A2016.26.3(91)



cells and their connections, imresmase cells and 17.Wolburg H, Noell S, Mack A, Walbchjolz K,
others, help create a barrier that opposes its transition iallieBecker P. Brain endothelial cells anditesglitar

mechanical, electrical, chemical and immune forces, diPmplexCell Tissue R&X)09; 335: %b.

while being strictly regulated by the central nervous syteffolourg H. Lippoldt A. Tight junctions of thbrditood

. . L . . barier: development, composition and regiasicul.
The understanding of the Hicmid barrier is critical in Pharmacd2002: 38: 323B7.

oder to control its functions in pathological Conditi’i’Q.SEngdiardt B. Development of the ited interface. In:
intentionally modifying the permeability for specifigermietzel, R., Spray, D.C., Nedergaard, M. (Eds.),
substances. Bloo#iBr ai n Barriers: From Ontoger
InWileyCH, Weiheim, Germany, 2038, 11
20. Gunzel D, Yu ASL. Claudins and the Modiflafight
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BIOCHEMICAL STUDIES OF AQUEOUS EXTRACT
OF GARLIC ON THE MYOCARDIUM OF LEFT
VENTRICLE OF HIGH SALT F ED ADULT WISTAR RATS

OLUSOLA STEPHEN SAKA* ', OMOBOLA ADERIBIGBE KOMOLAFE 1
OLUWADARE OGUNLADE 2, AHMED AFOLABI OLAYODE ', ALICE AYOMIDE
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ABSTRACT

BackgroundThis study was designed to demonstrate the restorative effect of garlic extract on the biochemical activities

the myocardium of left ventricle of high salt fed adult Wistar rats.
Methods Twentfive healthy female Wistar rats weighib@01§0vereandomly assigned into 5 groups of 5 rats each

(Groups A, B, C, D and E). Rats in group A were fed with standard laboratory pellets, while groups B, GhP and E were fed ¢

highsalt diet for five weeks. Thereafter, daily administration §f15D mg kdgand 150 mg kgf the garlic extract were

giving orally to groups C, D and E respectively for 3 weeks while rats in groups A and B were administenedgistilled water. T

were sacrificed under ketamine anesthesia (30mg/kg i.m). Béoekrsacgilected for the measurement of serum

electrolytes and part of the heart ventricle was homogenized for the determination of lactate dehydreggnase activity. One

ANOVA was used to analyze data, followed by StudekeNewBidK) test fortiplel comparison.

Result Result showed that the LDH activity, plasma level of sodium and potassium of group B rats were significantly hig

(P < 0.05) when compared with the control group.

Conclusion The study concluded that aqueous garlic adnattestedethe aboereentioned biochemical parameters
toward normal value; this indicated that it contains the restorative effect on myocardium disorder.
Keywordsbiochemicdijgh salt fednyocardium, garlic

INTRODUCTION principles mainly in the form of cysteine derivatives such as
. s-alkyl cysteine and sulfaxides, which decompose into a
Salt intake observed more éhaalf century ago a ety of thiosulfinates and polysulfides by the action of an
dosedependent decrease in survival of rats fed a standatih e allinase on extraction [5]. Evidence from numerous
diet containing Increasing amounts _Of salt [1]. Reseﬁ es has pointed out that garlic can bring about plasma
showed that, it increased mortality by acceleraggg ,ormalization, enhance fibrinolytic activity and inhibit
arteriosclerosis,  renal  parenchymal —damage  jide|et agggation and thromboxane formation [4]. Several
cardiovascular ~ disers. ~ These — outcomes = Wereon,s have suggested that garlic has protective effect
associated with changes in blood pressure. This dramalifis; stroke and atherosclerosis [6]. Fresh garlic extracts
illustration of the effect of excess salt intake on mammalia paen found to lower blood pressure in spontaneously
cardiovascular and renal physiology.ha.s not been Str?‘@ﬁ?é’rtensive rats and in anisttiatogs [7].
but recent developments have revitalized theak origi” o prevalence of cardiovascular disease, side effect
findings, with emphasis on the rolelof ‘*E“W““?S'” f available antihypertensive drugs, recent trend in any
aldosterone system (RAAS) in cardiovascular d'sease?lgllelopment from medicinal plant, this study investigated
Garll_c had been_ reported to _have . pmphyla(_:&ffernative therapy that are likely to be more effective and
restorative z?md curative properties in various and'Hﬂaapeman the current therapies. The goal of this study
such as m|_crob|al mfepttttrmgmboss, hypertension, was to show that garlic extract still possess the restorative
hyperglycemia, hyperlipidemia, cancer, and thromhQ&IS: o the biochemical activities on the myocardium of
[3.4]. The contents of the extract include sulfur agif& entricle of high salt fed (HSF) adult Wistar rats.

Received August 15th 2016. Accepted September 22nd 2016. Address for correspondence: SAKA, Olusola Stephen, M.Sc.
Department of Anatomy and Cell Biology, Obafemi Awolowo University, lle-Ife, Osun State, Nigeria; phone: +2348067646211;
e-mail: olusolasakal@gmail.com
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MATERIALS AND METHOD tissues were then homogenized in Teflon glass
homogenizer within ten fold volumes excess of 5 mm TRIS

Animal @re and Management homogenization buffer (PH 7.7 %@). 2The
Twentfive healthy female Wistar rats weighing gemzes " ( ; )

. . . ogenization buffer contained 3.338 mm TRIS HCL,
130180 g obtained from the Animal Holding of Collegf_égggmmms base. 250 mm sucrose and 2 mm EGTA
Hea(;th SC|he_nces, Obar\]femrl]Awolowo Unlvéf(?lW?“e .The homogenates were centrifuged at 5000 rpm for 5
used for this research. -L e rats were randomly e(ljs& Rfltes to obtain clear supernatant. The supernatant was
Into 5 groups c_:fr&t_s each (Groups A, B, C, D and E en assayed for the levels of activity of lactate
They were maintained on standard laboratory rat p

. drogenase enzymes using Randox kit for LDH
before the commencement of the experiment and YR dox lmratory, Northern Ireland)
was providead libitum. ' '

Measurement of Serum Electrolytes
Blood sample from each rats was collected separately
intg clean capped plain tubes and allowed to stand for 30
M&Mutes for clotting to occur. These were then centrifuged at
500 revolution penutes for 15 minutes. The serum was
cted into clean test tube for the analysis of sodium and
&&sium. This was measured using Flame photometry
é'tah()d at wavelength of 590 nm for sodium and 770 nm for
I

Plant Material and Preparation of Extract

Cloves of garlic bulb were procured from&diet
in llelfeand identified by a taxonomist in the Depart
of Botany, Obafemi Awolowo UniverHityTHey were
weighed and then blended with water. After which
were filtered into a conical flask using a filter paper
funnel to pdoice a clear juice. Then, the filtrate w
freezadried using lyophilizer and stored in a desiccator, ssium
aliquot portion of the crude extract residue was dissol\}% n '
distilled water which was been used on each day of the

experiment [8] Photomicrography
Stained sectionsreveviewed under a LEICA research
Preparation of B Salt Diet (HSD) microscope (LEICA DM750, Switzerland) with digital camera

HSD containing 8% sodium chloride was prep
specially by replacing 0.3% sodium etdotaiaing
standard diet with 8% sodium chloride [9,10].

aﬁ%?:hed (LEICA ICC50) and digital photomicrographs were
aken at various magnifications.

RESULTS

Animal Treatment -

Group A was the control, group B was negative contrgPn€® way ANOVA revealed that there was significant
while groups C,ddd E were the test groups. Rats ififference {Fo = 4.217; p = 0.0174) in activity of LDH
group A were fed with standard laboratory pellets, RRfRSS all experimental groupshéwsmalysis showed
groups B, C, D and E were fed on tisalhigjet for five that LDH activity of HSF group was significantly higher (p =
weeks. Thereafter, daily administration of 59 ho§ kg _0.0174) than the contro_l group. The LDH activity which was
mg kg and 150 mg k@f the garlic extt were giving induced by HSD was ;lgnlflcanntye@\m/ garlic gxtract.
orally to groups C, D and E respectively for 3 weeks, Wiid-00 mg/kg of garlic extract produced the highest level of
rats in group B was left untreated for the same period'€¥g&sal, which was not significantly different when

extract solution was administered orally, using oral cafR]gared with control (Figure Thdeoanalysis showed
and duration of the experiment was 8 weeks. that serum sodium ion concentration of group B was

signifiantly higher than the control group (p<0.05). The
increased serum sodium ion concentration which was
Sacrifice of Amals induced by the HSD was reversed by garlic grtnagsin
At the end of the experiment, the rats were sacrifte®h and E (Table 1). There was significant difference in
under ketamine anesthesia (30mg/kg i.m). Blood samgplesn potassium ion concentratiomssac all
were collected for the measurement of serum electradyesrimental groups, @6 = 28.54; p<0.05). Serum
and part of the heart ventricle was homogenized fop#igssium ion concentratiqgraafp B was significantly
determination of lactateydeogenase (LDH) activity. lower than the control group (p<0.05). The serum
potassium ion concentration which was lowered by the
HSD was significantly and-depedently reversed by
extract in groups C, D and E. However, the highest dose of
ic used in this study (150 mg/kg) did not produce a
Rnaplete reversal of Hi®Ilced hypokatrimia to such a
evel that was significantly higher than the vehicle group
(p<0.0b(Tablél).

Homogenization of Myocardium

of Left Ventricle of the Heart

The tissues were excised, weighed and were cho
into small pieces with a scalpel holder and blade. Ea
the tissues was washed three timesaidic®9% KCI.
Al subsequent manipulations were dor€.afhe
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(p<0.05). This suggests that HSD resulted in hyperkaliemia,
hypernatrimia and cardiovascular disomgocardium
of left ventricle of the heart. High salt intake promotes the
elevation of blood pressure, cardiac hypertrophy, the
= impairment of left ventricular relaxation, endothelial
104 dysfunction and kidney injury [8], while some studies have
T linked theHSDinduced cardiovascular disorder to
T saltinduced hypertension [9]. Increasing evidence from
multiple clinical studies showed that excess salt intake was
54 related to cardiovascular organ damage, independent of
blood pressure [10]. The pathophysialogitanisms
% responsible for high saltiddticed remains debatable.
It is well known that lactate dehydrogenase (LDH) is
- r 1 one of the diagnostic marker enzymes of myocardial
v ] o Q % damage. Presence of this biomarker in heart tissue
Groups of Experimental rats homogenate (HTH) is indicdtivgyacardial integrity and
Fig. 1.Effect of Aqueous Extract Garlic Activity on LDHIr release in serum signifies myocardial injury. The
Myocardium of Left Ventricle of Rats Fed with HSD; n = 5, v@ge¥s of this study showed that LDH activity increased in
are expressed as LDH Activity (u/l) + SEM, *relative to contifeediSD. However, garlic extract has restorative effects on
p<0.05¢relative to group B (HSF) at p<0.05. high salt induced cardiac damage as revealediby reduc
in the concentration of LDH of treated groups especially
Table IEffect of Aqueous Garlic Extract on Serum Sodium Igha@$e with 100 mgtlkapd 150 mg k@f garlic extract. It
Rats Fed with HSD; n = 5, values are expressed as s&ii® reported that garlic consumption had significant
sodium (mmol/L) + SEM, *relative to ¢oslmalze to group B restorative effect on both animals and human [11]. It was
(HSF) at p<0.05. also reported that equs garlic extract was beneficial in

151

LDH ACTIVITY (u/)

Groups Serum sodium ion ameliorating LDH activity in -beaded oxidative
(mmol/L) +SEM damage in the rat heart [12].
A 137.30+@2 The active ingredient in garlic extract is known as
B 144.90+0.06 Allicin (diallyl thiosulfinate) which is a mainly organosulfur
C 141 80+0.19 [13] had been shm_mnrdeverse the effect of high ;e}lt in
D 141.10+0.27%# this research. Garlic had been reported to exhibit potent
E 139.10+0.62 angiotensin converting enzyme (ACE) inhibitory activity

[14]. The reduction in ACE activity results to reduction in

Table lIEffect of agqueous garlic extract on serum potassium i@r#%fma level of angiotehsiﬁngiotensih@ also known .
rats fed with HSD; n = 5, values are expressed as serum potdSsiuff@use cardiovascular remodeling [15]. Garlic
(mmol/L) + SEM, * relative to cénstativéo group B (HSE);  extractnduced inhibition of ACE probably leads to

relative to group C (HSD + 50-haf Bgrlic extractielative to  reduction in angiotedkireading to decrease adrenal

group D (HSD + 100 migokgarlic extract); p<0.05. production of aldosterone [16]. The Garlidénektcact
Serum potassium ion reduction of plasma l@f@ngiotendihfollowed by natri
Groups (mmol/L) +SEM and diuresis may be responsible for the reversal of the high
A 4.49+0.18 saltinduced cardiovascular disorder.
B 3.95+0.02
Cc 4.03+0.02
D 4.67+0.0% CONCLUSION
E 4.99+0.022b

The result of this study indicated that high salt diet causes
significant histomorphological changesardiagoof left
ventricle of rats as evidenced by significant increase of LDH,
DISCUSSION serum sodium and potassium. Garlic extract has restorative

Biochemical studies of aqueous extract of garlic ordfifeameliorative properties on these high-isaltictidt
myocardium of left ventricle of HSF adult wistarerats changes in cardiovascular system.
carried out in this study. It was observed that the lactate
dehydrogenase (LDH) was significantly higher in the HSFONFLICT OF INTEREST
group thn the control group (p<0.05). Similarly, the There was no conflict of interest among the authors and
concentration of plasma sodium and potassium ion@¥8g necessary detail was agreed upon during the
significantly higher in HSF group than the control ggaration of the work.
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AGE - AND DOSE -DEPENDENT HAEMATOLOGICAL
CHANGES IN LACTATIONAL LEAD -INTOXICATED RATS
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ABSTRACT

Objective High to low lead (Pb) concentratibreast milk has been found to perturb some biological events in the
postnatal life. While postnatal Pb exposure has been reported to impair some haematological parameters in mamm
the agalependent haematological signature of lactational Pb paistocieay isT his study investigated the effects

of Pb exposure during lactating period on the haematological profile of ratslattartaial @aes using varying

doses of Pb.

Methods Lactatingiothers and their pups were randomly divideplonps 4omprising 24 pups each. The treatment

groups received 10 mg/dL, 30 mg/dL, and 70 mg/dL of lead acetate in their drinking water from postnataf day one (P1) to P
the lactating periddhe control rats received distilled water. At P22, R&DPRA0, dhe pups from each group were
euthanized and blood was collected and analyzed for blood Pb levels, packed cell volume (PCV) and total white blood
(WBC) count.

Results:Lactational lead poisoning resulted in higher blood lead levelgxposed fhes (p < 0.01 compared with

controls); the PCV did not show statistically significant differences froraritieR@haots P120. Moreover, WBC

count was significantly higher (P>0.05) from the control as an initial responsetoeXbeptdaritad group treated

with the highest Pb dose, where WBC count was significantly reduced.

ConclusionWe concluded that lactational Pb intoxication is a means of Pb poisoning in rat pups, and that high concentrati
of Pb in maternal breastisnl&sociated with reductions in WBC counts in the pups. High lactational Pb is also associated with
postlactational impairment of the immune system and anemic responses in rat pups.

Keywordslead poisoning, lactational, postnatal, haematologiW&CRBC,

INTRODUCTION may result when the cell membranes of RBCs become
more fragiles a result of damage to their membrane [7].
According to Harkness and Wagner [8], mean
hemoglobin levels for rodents vary from 10 to 17 g/dL.

a medical condition in humans and vettiebrates ; : ;
. ) High levels of lead exposure during gestation and
caused by increased levels tfetiney metéad(Pb) in lactajion can severely damage heme synthesis [9].

the body, that is, an intoxication resulting from absorpt Dihet al [10] established that lactational lead

hazardous levels of lead into body tissues [1.2]. P J%qre results in far higher (6 times) intoxication than
welknown as a major global environmental hazard. J' fental intoxication. Maternal Pb can also be

Centre for Disease Control (CDC) [4,5] currently consid@lSte req to infants during breastfeeding. The placenta

lead poisoning the leading environmental health thre d%reast ensure that the developing fetusiand
children in the US [3]. No safe threshold for lead exp I€ are exposed early [11]. ping acy

has been discovered; that is, there is no known sufficieniyye studies on the impact of lactational Pb intoxication
small amount of lead that will not cause harm to the l&(ﬁdyh

The (d‘,er:jter? flor Disgabsle EOIM,?]I (USI)f hasdslet thebprevious studies were limited to only one dose, and studies
standard of elevated blood lead |evel for adults to d to a particular period post weanirstudshisas

ug/di of the whole blood. For children the number igi5abtore designed to investigate the effects of lactational
much lower at 5 pg/dl of blood as of 2012, down frqma, 4 i nt oxi cati on on puUpsSO pe

previous 10 ug{dl [4’.5]' . total white blood cells count at different ages and doses
The alterations in hematological changes Servefcﬁl%wing weaning.

the earliest indicator of toxic effects on tissue [6]. Anemia

Lead poisoning(also known asplumbism
colicapictorymaturnispiDevon coliorpainter's coies

aematological indices remain very scanty, most

Received September 12th 2016. Accepted October 2nd 2016. Address for correspondence: Odukoya SOA, PhD, Department of
Anatomy and Cell Biology, Obafemi Awolowo University, lle-Ife, Nigeria; phone: +2348036153842; +2348076959940; e-mail:
goshevnigeria@yahoo.com

Fiziologia - Physiology A2016.26.3(91) 13


http://en.wikipedia.org/wiki/Devon_colic
http://en.wikipedia.org/wiki/Vertebrate
http://en.wikipedia.org/wiki/Heavy_metal_%28chemistry%29
http://en.wikipedia.org/wiki/Lead
http://en.wikipedia.org/wiki/Centers_for_Disease_Control

MATERIALS AND METHODS Quantification of blood lead
This procedure was carried out to establish the
concentration of lead in the blood apthatghe point of
s%:gifice. For each of the rats, a sample solution of whole
aﬂand 2M concentratS®Hvas prepared by diluting
specimen bottle, 1ml of whole blood with 3ml of 2M
concentrated$; (ratio 1:3). The acid was used to digest
the red blood cells to release lead within the blood cells. The
Animals and lead acetate treatment solutions were centrifuged for 15 minutes at 4000 rpm. Each
Wistar rats bred in the animal holding®epartment Supernatant was decanted into a new heparinized specimen
of Anatomy, Bowen University Iwo, Osun state, Nigeriabf#le and the centrifugation was repeated again to ensure
used for this study. Sexually mature retSqys old) that the superaat was clear. The clear supernatants were
were matedinder standard laboratory conditions atdgcanted into specimen bottles and each sample was
constant light/dark cyEfe pregnant rats were isolated in@nalyzed using the atomic absorption spectrometer (AAS).
semrate cages and fed with standard rat chow from LadBReAAS was set at the standard wavelength for lead
Feedsl Ibadan and water was Smnéﬂtum'[he day analySiS; 283.3nm. Five standard lead analws @,IUU
each dam was littered was marked day 0.5. 25, 5, 10 & 20 ppm) were run through the AAS followed by
Throughout the lactating period (3 weeks postnata?ﬁ@ sample. The lead concentration in the serum was
groups of nursing dams were exposed todamgingf ~ recorded by the AAS.
lead acetate in their drinking water [lower dose: 10 mg/dL
[12]; moderate dose: 30 mg/dL [13]; and higher dose: 70
mg/dL [14]. We expected that the pups were indiredlpULTS

exposed to Pb via the damsd breastmil k. , ontrol
were administeredtilied water, and so their pups had q%eﬁ'cr;irt? o}/vg)szzétft(l)cﬂ)és(l)gggllc%rng iﬁiﬁrgngggcb +e tgveen

lactational Pb exposure. and 1.547 = 0.567, Mean + SEM) and the treated groups
10mg/dl (7.330 +1.965; 5.928+1.013; 5.092+0.962 and
Collection of biological samples 4.568+0.009 Mean = SEM); 30mg/dl (20.722 +1.631;
At postnatal day 22 (P22), i.edayn@ostveaning, 15.416+1.844; 7.356+1.356 and 5.120+0.267, Mean *
P60, P90 and P120, pups (n = 6) from each group ®EM) and 70mg/dl (26.686 +1.548; 20.656+1.712;
euthanized using 40 mg/Kg body weight sodiambjpahtob15.782+0.478 and 12.187+0.115, Mean * SEM) at the
(IP). The total body length and whole body weight for diffehent stages of investigation (Postnatal days 22,60,90
animal were determined. The thorax was exposed toagain 120), P<0.01. Although almost negligible when
access to the heart; cardiac puncture was performezbrirpared with the treated animals, the control animals still
collect blood into heparinized specimen bottles showed some levels of Pb in thet; kthis shows the
persistence of Pb presence in the environment. * represents
statistical significance at P>0.01 compared with the control
l\/fgrl ures 1 and 2).

Chemicals

Lead Il Acetatéhtrdrate (Pb(@EDQ).3HO) was a
product of Guangzhou Jinhuada Chemical Reagent
Ltd, China. Other chemicals and reagents were of ana&rﬂg
grade and were procured locally.

White blood cell count

This \as done with Hawskley haemocytometer (
Borough business park, lancing, UK).). The white -~
pipette is filled with blood up 0.5 marking. It is then di =
with Turkodés solution (1:
pipette. The diluted fluid was tHeased unto the
counting chamber and covered with cover slip. The col
chamber was then placed under the microscope
examined with scanning (X4), low power (X10), and
power (X40) objective lens through which the counting

l g u 10mg/dl
30mg/dL
done. Results wepgressed as counts pef.mm N0 = 70mg/dl
l M
Packed cell volume (PCV) J J J '
In the determination of PCV, the heparinized capi o i b

tube was filled with blood through one end with the . 21Days 50Days 90Days  120Days
end secured with plasticine. The capillary tubes were
placed in the micro hematoeritrifuge, well counter
balanced and spun for 15 minutes at 3000 revolutions per Fig. 1Mean blood lead levels (pg/dl)
minute (rpm). Results were expressed in percentages.

ati on

B CONTROL

Mean Blood Lead Levels (ug/dl)
et

W

Figure 1
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groups showed statistically significant low PCV at P120
compared with the control (52.830 +0.833); 10mg/dI
(50.830 + 1.376); 30mg/dl (47.830 = 0.872); 70mg/dI

| [ (45.670 £0.667). * represents statistical significance at
l l p>0.05 comparedhwitte control (Figures 4 and 5).

] While the control group showed initial increase from P21

[ :fm to P60 and subsequent stability, 10 mg/dl group was
30mefdL unstable while 30 mg/dl and 70 mg/dl groups showed initial

u 70mg/dL increases from P21 to P60 with subsequent statistically

significant decreases in PCV as presented above. p>0.05

21Days 60 Days 90 Days 120Days

g & ¥ 7

Mean Packed Cell Volume (%)
& &

2

42 |
CONTROL

BLL (10mg/dL)
40 SLEEESS SO s st 210wy S60Dwys C90Days ¥ 1200wy
Figure 2
Fig. 2Mean packed cell volume (%) -
9000
BLL (30 mg/dL) BLL (70mg/dL)
8000 l W210wys SEODays © 900wy W 120Dwys #21Dwy S60Days ©90Dwys ®120Days
£ 7000 ! 1
H =
£ so00 | | -
8 %
E 5000 B CONTROL
§ o 10mg/dL
g o 30mg/dL
§ o = 70mg/dL
§ 2000 Fig. 4Control vs. BLL
=
1000
MEAN BLOOD LEAD LEVEL [pg/dI)
o - - - - =
21 Days 60 Days 90 Days 120 Days
Figure 3 =
Fig.3.Meanwhite blood cell countYmm =
§
The percentage reduction in BLL within each grt ; ® :
P60, P90 and P120 from P2lare:10mg/dl (68%; 42 ~
20%); 30mg/dl (57%; 25% and 10%) and 70mg/dI (64 ]
and 16%) respectively. This shows closely related but . ]
rates of body Pb elimination across the groups (Figure I
o _L—L-
Effects of Lactational Lead Exposure e = =] T - B
on Packed Cell Volume in Rats 0w aas o e m
The PCV in the control and the treated groups il . - - - o
showed some level of constancy that is not significantly Fig. 5Mean blood lead level (ug/dl)

different at postaladlays 22 and 60, until postnatal day 90
where 30mg/dl and 70mg/dl showed some statisticall
significant low levels of PCV, and postnatal day 120 wh
all treated groups expressed some statistically significa&;
low levels of PCV compared with the control.

No statistically significant difference was recor

ffects of Lactational Pb Exposure

Total Whe Blood Cell Counts in Rats

e initial reaction of white blood cells to lead was
agaerved as significant level of leukocytosis in 30mg/dI

and slightly seen in 10mg/dl group (not statistically
among the treated groups and the control at P22 anog%ff.
(p>0.05). Compared with the control (52.830 + Q@i icant), by postnatal day 60, the two groups had shown

tically significant increase in total white blood count. By
30mg/dl (49.830 + 1.222) and 70mg/dl (47.830 + O is
grougs V\Eere significantly) lower atmi%ﬂ]@ (all treated P°° natal deg0, the 10mg/d group had fully recovered
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while the 30mg/dl group was still slightly higher thalDISCUSSION
control group but none was statistically significant. Up till . .
postnatal day 90, the 70mg/dl group was consistentITth st'ud.y eyaluated' alppendent haematologu?al
leukopenic at a statistically sighifis@l when compared ch racterls_tlcs in _IactatlonaéxIBbsed rats at certgm
with the control. By postnatal day 120, all the treated g gatal time p0|nt§. We have shown that while PCV
exhibited no significant difference from the control. re ained largely und|stgrbed at 21 and 60_postnatal days

Only the 30mg/dl group (6408.33 = 386.095) shollld@ts exposed to lead via the brégsotallwhite blood
significantly higher total WBC count at postnatal da epfounts were S|gn|f|cantly reduced in t_he early postnatal
comparewith the control (4666.67 + 180.123). At P60, B&iod in these pups, especially at the highest Pb dose of
10mg/dl group (7247.17 + 155.996) and 30mg/dl g g/dl. Lower doses of Pl? ghowed 5|gn|f|cantly higher
(7238.33 + 201.501) showed statistically significant higiar"VBC count, a probable initial response to Pb induced
levels of total WBC count compared with the control (5858&%mation. .
+ 166.542), whereas these grshipsed no statistically Hallenet al., [_10] rep_orted th"’.‘t Iact_auon_al _Iead
significant difference from the control at P90 and p1RRASUre _resul_ts n far higher (6 times) intoxication than
P21, P60 and P90, the 70 mg/dl group (3666.67 + 20d%8Ental intoxication. Mieng [15] also showed that
254167 + 159.904 and 2883.00 + 231.541, respectitdflf S only a difference of 3% between blood lead levels
showed statistically significant lower total WBC com%%’r{)re""St mikald levels in rats [16,17]. It thus implies
wih the control, but not significantly different from cont f\éead concentra}tlons_ in breast milk are almost as high
P120. tepresents statistically significant difference at p>®.50 .ad concentraﬂons in blood. Hence, in our study, we
compared with the control (Figures 6 and 7). anticipated thajc the hlgh_ blood lead levels recprded by

means of atomic absorption spectrevasteuggestive
MEAN PACKED CELL VOLUME of proportionally similar | e:
= breast milk, and by extension, in the pups fed from sucked
Pbcontaminated milk.
Several hematological perturbations have been

l l f T recorded sequel to lead intoxication. d€atd$18]
} showed that lead poisoning was associated with basophilic
I ] stippling, low hemoglobin and higher protoporphyrin.
Findings from studies by Yu [7] also showed that the initial
impact of lead poisoning is to alter the cell membrane of
- red blood cells, and is wabsequently demonstrated by
o Patrick [19] that 99 % of the circulating lead in blood is
. found in red blood cells and only 1% in the plasma.

wan POV ()
1 H 8

Therefore, the absence of significant differences in PCV

e = o L between the control and-tesated groups in the presen
== = = = o= study further suggest that the initial impact of lead
poisoning on RBC is more of qualitative (morphologic)
Fig. 6Mean packed cell volume perturbations rather than quantitative impact, as initially
reported by Sachdev and Veena [9].
MEANTOTAL WBC COUNT/mm? On the other part, statistically significagnck8an
0 the PCV were observed at the longer duration
o : postexposure (90 and 120 days). This might be an
. l ] indication of hematopoietic perturbation. It has been
I I established that the-htdfof lead in the bones may be as
£ - long as 280 years in man, but evdgks to months in
g - soft tissues and about 30 days in the blood [20]. Lead also
3 inhibits ferrochelatase (haemsynthetase) which catalyses
f o ; the introduction of ferrous iron into the porphyrin ring to
- form heme, a process in haematopoiesis [21].
Lead poisoningas been implicated in anemia,
. reticulocytosis, and basophilic stippling since the
covnce oy prvry Tomga beginning of the century. Lead binds copiously to the red
T = e — —— = cells [22] with about 50 times as much found within the
= s o= . ) bone marrow [23]. These abnormalities are more
== = =— — pronounceih the erythroid series, especially ineffective
Fig. 7Mean total WBC /$nm erythroid hyperplasia [18].
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When lead enters into a biological system eitherPaprika MV, Sharma BBCell Tissue Re2003; 3(1):
through skin absorption, inhalation and/or ingestion, th&z17. _ _ _
first place of call is the blood which would circulate it rburfd MH. Soil and water pollution: Environmental metals and
the bodyand it is first deposited in soft tissues and thenmetallmds. Environmental Toxicology: Biological and Health
. ffects of Pollutants. CRC Press, 2005.
hard tissues e.g. bones, teeth [6,24]. The bones eventpa

. : . . rkness JE, WagnEr Biologia e clinica de coelhos e
harbor the highest level of lead. This means that high 1eveljores 3rd ed. Sio Paulo: Roca. 1993.

of lead in the bones would potentially disrupt the nogmalagey S, Sharma V. Lead Induced alterations in hemoglobin

process of hematopoiesithe bone marrow, and this  content during gestation and lactation in swiss albino mice.

may proceed for a long time due to slow deposition of le&lixir Pharma012; 42A (2012): 656325.

in bones [19,25,14]. 10.Hallén IP, Jaein L, Oskarsson A. Placental and lactational
On the other hand, Peris and Salibian [26] reportedransferof lead in rats: ast_udy on the lactational process and

significant increase in reticulocytes as an early responsgfects on offsprirgch Toxicdl995; 69 (9): 5862. o

to Pb intoxication. Noori Meghiaj[27] associated this 11. Avalos J. Public Heﬁlr:h Goals for Chemicals in Drinking

increase in total leukocyte count mainly to increanzi ater 2009. www.oehha.ca.gov,

. L ietrich KN, Krafft KM, Bornschein RL, Hammond PP,
nuetrophil and monocyte counts, and an insignifica erger O, Succop PA.-lawel fetal lead exposure effect

increase in lymphocytes count. This early response to Rl “neurobehavioural development in early infancy.

intoxication was explained by Yagetires[28] as Pediatrics987: 80: 7230.

changes @uto Pb induced inflammation. These findingss Sokol RZ. Hormonal effects of lead acetate in the male rat.

are only consistent with our findings in the 10 mg/dl and 3ol Rew.1987; 37(5): 1185

mg/dl groups. 14. Avalos Javier. Public Health Goal for Lead in Drinking Water.
Noori Mughaiet al. [27] reported initial California Public Health Goal; California Environmental

thrombocytopenia  after  intoxication followed byProtection Agency; Office of Environmental Health Harzard

. - Assessment, Pesticide and Environmental Toxicology
thrombocytosis. Sudaketval [29] reporteléucopenia Brarch, California State, U.S.A. 26€8; 1

(|OW WBC count)_ as an ir_1itia| response in_ acute pIumgswang H, Ji YL, Wang Q, Zhao XF, Ning H, Liu P, Zhang C,
which was consistent with our findings in the 70 mg/d}, T, Zhang Y, Meng XH, Xu DX. Maternal lead exposure
treated group, they reported a disappearance of this loWiring lactation persistently impairs testicular development
WBC count after acute plumbism was resolved which alsmd steroidogenesis in male offsp/pg.ToxicoR013;
was consistent witlr findings in this group. 33(12): 138%4.
16.Gulson BL, Mahaffey KR, Jameson CW, Mizon KJ,
KorschMJ and Cameron MA. Mobilization of lead from the
skeleton during the postnatal period is larger than during
CONCLUSION pregnancyl. Lab Clin Meti998;131(4): 3329.

This study has been able to demonstrate that }Bp-ozoff B, dienez E, Wolf AW, Angelilli ML, Zatakia J,

exposure during lactation period is a means of Plfacobson SW, et al. Higher infant blood lead levels with

poisoning in rat pups, and that high concentration of Pb %nggéfurat'on of breastfeediRgdiatric009; 155(5):

maternal breast milk is associated with reductions in Blales Stefanos N, Costas A. Christophi and Robert B.

caunts in the pups at each of the days studied. Theseaper. Hematopoietic toxiciym frleagontaining
findings suggest that high lactational Pb is associated wifyurvedic medicatiodded Sci Moni2007; 13(7):
postlactational impairment of the immune system andCR298CR298.
anemic responses in rat pups. 19. Patrick L. Lead toxicity: A review of the literature. Part 1:
Exposure, evaluation, and treatAiesth Med Re2006;
11(1): 22.
20. Verstraeten SV, Aimo L, Oteiza RiinAlm and lead:
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INTEGRATING PHYSIOLOGY
| N THE oOURI NARY SYSTEMoOo MODULE

CARMEN TATU, CARMEN PITI C, CARMEN PANAI TESCU, MONI CA

FLORI NA BOJI N, GABRIELA TNNASIE, DELIA MINCN, DANIELA
University f Medi ci ne and Pharmacy fAVictor Babeso Timisoara

ABSTRACT

Victor Babes University of Medicine and Pharmacy Timisoara ran a project which included a series of extracurricu
modul ar courses to evaluate thd niampacSty sdfe montwagr gptaa d
The modular course ensured vertical and horizontal integration in order to provide students with thorougl
understanding of kidney structure and functions, as well as selected features of various kidnewgsthologies and
offered as two summer school sessions (in 2013 and 2015 years). The course consisting of lectures and practic
applications was scheduled for a week, also including workshops and small group discussibaseid a problem
learning setting. A totahber of 66 students were selected based on letters of intent and interviews. At the end of
the summer school , studentsd knowledge was assessed
course itself was evaluated by students throughicmmpiee. MCQ results were above average, which was
expected since this was a free chosen activity by students who were among the first 10% of their respective year
study. At the end of the course, the students were able to discriminate beane gathologital results and to

correlate clinical presentation with results, and acquired a better understanding of the newest developments in t
field, while the teachers gained experience in working together. Overall, the summer schoohighkberience was
appreciated, as seen from the analysis of answers to the questionnaires for students and teachers. Conclusions:
Small group teaching enhances the quality of teaching and learning processes. (2) Close interaction with studer
enables approprideedback for improvement of teaching process. (3) An integrated approach to teaching and
learning allows students to better integraliaipa¢ knowledge into clinical context.

Key wordsmedical education, integrated modular course, small gsapsdiscus

INTRODUCTION already implemented or is in progress in many medical
chools arounthe world, although large differences

fween countries exist, with the highest percentages of
ols delivering integrated curricula found in the

Medical education programmes worldwide di
remarkably, with a wide range of approaches on g

gsT?ect_s as q(l;a”ty. standardsla curricu;lz;: or meth.OdaeQ loped countries [4]. The aim of integration is to bring
eklver|r|19d %ur::au%n. WOLmHeit Orgams;atgg&ether basic and clinical sciences acrosstitbe
acknowledged that the great en the contents of ., icyjlum in order to enable the medical student to

medical curricula, leading to a high variation in dfg. rently develop theoretical knowledge and practical
competences of medical graduates, should be reduc if?é/ 5],

setting fAGlobal Minimum ﬁo[?iz%rﬁafl‘ htbgfation, REMMdeh Gidhififes fhdhe T O
medical professionals across the wo_rld [1]. The_re has%ﬁg phase of the traditional curriculum (etlheicare

much debatbout the quality of med'cal education durl<5}gclim'al) and vertical integration of disciplines in different

the last decades, centred on the idea of connecigees (prelinical and clinical) [6] are both required to

educ_atilon W@thlsociety needs by tailoring appropligiGeye a fully integrated medical curriculum. Designing
medical curricula [2] and promoting compasstte 5.4 jmplementing a modular curriculum is a way to

educatlpn [3]. d dical culuaid h accomplish integration atwdld, as several disciplines
_An integrated me icalcurricu veerve the 56 grouped under a single module. Nevertheless, it
ultimate goal of preparing medical graduates able to res careful planning of modules in the curriculum in

with current healthcare demands. Integration of megigal 1 reach the desired educational outcomes [7].
curriculum, either horizontal or vertical, or both has been
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MD, PhD, Department of Functional Sciences, Discipline of
Timisoara, Eftimie Murgu Square No. 2A, RO-300041, Timisoara, Romania; phone/fax: +40256490507; e-mail:
carmen.tatu@umft.ro
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DESIGN both expository and interactive teaching methods, with
B roblenbased learning at the core of the educational

Such an approach was attempted by the Victor oach. At the very beginning of the modular course,

Univesity of Medicine and Pharmacy Timisoara (UMF tudents were confronted with a case {Bematjo
within the eMediqual (European Quality and Professjgg

; : . . . needed to be solved lately, after they would have
Competence  in MedJcaI University - Education  gaf,jreq enou%hpkré?lvled e to attempt a diagnosis. This
0

Management 6, Sectorial Qpegj&hde thdoretRd InfrM&t6n dElivered N
Resources Development 2002013, ref. POSDRU during the week in the form of lectures. Physiological and
86/12/S/63815) project (2011 2013) in which o ohhysiological tretisms described in the first part
curriculum _development was defined as a gengfarhe module were then used to build knowledge on
objective. Several extracurricular modular Courses Vg s renal pathologies. The goals were to facilitate
deS|_gned to evgluate how an integrated med%'d nt understanding of the urinary system and normal
curriculum would improve the quality of both teachmq,g.n altered functions, and to _provide theoretical

learm ng. One of these wa Sl@g{ﬁgr &nd Hrhcticll 2ob1¥ thatwWo§id afidl Ghem t6

summer schools offered by UMFVBT to students enr, nise pathological changes involved in various
in the 2 to 3 year of study. It was first organised ig ney diseases.
2013 as a task in the project and then again in 2015 c?ue
to its success among students. Box 1

The modat course was designed to ensure b
vertical and horizontal integration in order to pr ﬁey disease

students with a thorough understanding of kidney st uﬂtﬂff/earold male patieptesents with a complair
and functions, as well as selected features of Vart%f?uria and ostomizaggravated during the la
kidney pathologies. Horizontal integratiarhisasdcaby onths. He is overweight (BMI 27),Kgisnblood

an interdisciplinary approach, i.e. bringing toge &Esure is 170/100 mmHg, heart rate 80 bpf
preclinical disciplines (Anatomy, Histology, Physi '

)
. . ) m.
Pathophysiology and Microbiology) on the one han';i gs irregular eating habits with frequent cong

I
clinical ones on the other hand (Nephrology and Urol 13)7 | d bonated drinks. a
with Semiotics limkithe two levels. Vertical integrat O(I%est)s/lfg zidmheeaé :gmgigronae B

between prdinical and clinical disciplines was fur héth month before presentation his health sta

supported by addipg paraglinical discipline; (€ i'?—:l.\ci ated at work: blood pressure 145/70 mmH
Laboratory and Medical Imaging). Case scenarios pProVided bpm, sinus rhythm, fasting glucose 105

within workshops and small group discussiedstise Current laboratory datdlood glucose 225 mg

aim of applying integrated knowledge acquired flr—%ﬁlc 11.1%holesterol 241 mg/dl, 4B0R7 mg/d

preclinical, paraclinical and clinical disciplines. Eyﬁ% cerides 369 mg/dl-COI30 mg/dl, TGO/AST,

immunology basics were integrated with urology N9 TGP/ALP 30 U/L. creatinine 1.40 mo/di

nephrology in the context of kidney transplantation. mg/dl, eGFR/MDRD 56 ml/minZLAGR 300 mg
Six months before the firstaressithe actual course urinary creatinine; ionogram within normal limits

(July, 120, 2013), a team of 18 professors started—to
develop the summer school programme during a series of
meetings in which they formulated the scope of integrationjorkshops ash small group discussions
learning objectives and strategies, themes, teachingVorkshops were focused on specific topics and new
methodsglinical cases and assessment method. Tbise scenarios were introduced to students which were
team work facilitated integration betweelinipaé  afterwards solved during the small group discussions
paraclinical and clinical knowledge, ensuring adequat@ amd t . For exampl e, the Physi
relevant information was provided to students in ordExporation of thiei dney o0 was designed
help them acquire a comprehensivervidtve normal themes:Fluid and Electrolyte Balance,-Basid
and pathological kidney function, as well as to deveklpance, Urinalysismid Renal Excretion of Protein
their problesolving skills and clinical abilities. Catabolic Byroducts Theoretical information,

Ten major themes, starting with the study of neplimetuding normal values for each of the parameters were
and ending with the management of renal patient, weseided and mpléchoice questions were asked at
built around several ceegorts presented to studentskey points to help students summarize aasbasdf
as a premise of teaching and ground of discussibeir learning progress (see Box 2 for an example).
Seven hours of lectures and practical applications Bendents were encouraged to collectively find the
scheduled each day, with lectures followed by worksbopgct answer by analysing and correlating case data
and small group discussions or practical works. ageomparedith normal parameters and had to explain
entire mode was conceived so as to allow the use tbkir choice.

ggase scenarid Diabetesassociated chronic

20 Fiziologia - Physiology A2016.26.3(91)



Box 2. disciplines involv@the multidisciplinary approach of renal
Acidbase balance patienthas incorporated content from basic, paraclinical
(decompensated metabolic acidosis) and clinical disciplines focused on the process of
Evaluate the adidse balance given the follg integratig data to achieve a high level of confidence when
values: making a diagnosis.

pH 7.52;

I[_I,_ICC(? 4]15? %mEI-?g/]I Student selection

A total number of 66 students participated, 35 in 2013
and31 in 2015. Students were selected based on letters of
grozge d?:é:t?:sdioﬂzrt_(g sttou rgzg;ssmte%v;?cﬁmﬁgreintent and interviews: In their letters of insmehts
intended to  enhance  critical thiﬁking effectivere asked to explaln _Why they consider useful to attend
communication and collaborativevied WitHin the {H%.COUI’.SE. Not surprlsmgly,_ most of the _stuo!ents det_:lared
Physiology workshop each group was assigned a th%|é main aim was to acquire new med|ca] information in
scenario (Box 3) on one ofdhe previously discussed 8%neral or specifically regarding the urinary system,

. [though some 30%hem also mentioned the integrative
themes and a few questions were formulated to help g”l

m . .
establish a direction for discussions. The groups had spective would help them become better doctors, with
25 minutes to analyse the case data and prepare;

some also stressing the importance of the modular course
ﬁ? their personal and professional development. The

answer, then each group introduced its case to the CI3SR iews were based on a set of five queisti iy

and dicussions were epcouraged by the facilitatqr. Aaﬁasrwer b%ing awarded 1 to 5 points by two interviewers
eac h gro Upos presen tati Oiﬁgividuglly and t?let ok'/eqlaﬁ §coré wad! fsddo eStdbhsh & te
discuss, ask questions, debate, compare and argue Ir

conclusions in such a way that they would have reacrr]“e archy at the end of the interviews. It was considered

a .
consensus. A major aim of thesias was to provide a i approach will help ensure both transparency and

. . equity. Although thesestions were previously prepared
framework for studeantred learning, with the teaChernd asked, the interviewers focused on the discussions

assuming merely the role of guid?ng the process..Te'a(?ggrsd and not merely on the simple answers of students
also set the rules and expectations at the beginning 3F '

small group discussions, clarified concepts, encouraged
actie participation of all group members and summarj
the conclusions at the end of sessions. &E%ULTS

At t he end of t he cour se,

Box 3 assessed by a multiple choice question (MQ@l¢est,

Case scenariéKidney function the modular course itself was evaluated by students through
Evaluate functional status of kidney iyear@ls questionnaires. The overall results showed students were
female patient suffering of diabetes mellitus for able to discriminate between normal and pathological results
who complas of leg edema, nocturia and hem and to correlate clinical presentation with results. They also
Her blood pressuré&9/100 mm Hg. acquired better understanding of the newest developments
Blood tests urea 80 mg/dl, creatinine 2.5 n in the field. By developing and implementing the module,
glucose 240 mg/dI. teachers gained experience in working together, as they had
Urinalysis diuresis 3000 ml/day, density 10E0 g/c to harmonize course contents in order to avoid repetition or
pH 4.5, proteins (+++), blood glucose (++), ktor resolve discrepancies.

bilirubin-), urobilinogen (+).
Urine sediment tes6-8 WBC/per field-2@ RBC/pel

field, 8.0 RBC casts/per field. Stucent assessment _
Points to consider Each teacher provided 10 MCQs, out of which 50
1 Urinalysis parameters indicative for kidney were selected for the final test, with 20 disasgithe
function. questions and 30 integrated questions. Overall, MCQ
1 What suggest the values of diuresis, urine g results were above average, which was expected since this
and pHhithe case? was a free chosen agtibit students who were among
1 Correlation of urinalysis with other data. the first 10% of their respective year of study. All the

students scored over 65%.
In the last day of the module, students were asked to
recall the first case scenario (Box 1) and to make &jodule evaluation

diagnosis using and integrating knowledge acquired\ qyestionnaire for students (Box 4) with 8 closed and
throughout the course. The module eitfdedsession 2 open questions was formulated to evaluate the modular
of joint teaching, intended to correlate knowledge acrosg gle and teegtheir feedback. A-fexel Likescale
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was used (where 1= strongly disagree and 5=strg

w - s
in

Scores
w

~

agree) for the clemed questions. Analysis of studen ..
questionnaires (Figures 1 and 2) showed a high lev
satisfaction (average score rangei 43¥Bin 2013 ‘
session and 4.%1.96 in 2015). s
Box 4
Questionnaire for students ’
1. Lectures answered my needs and expectat 0
2. Workshops helped me understand theoretic s
concepts taught during lectures. .

3‘ TeaChIng methOds Were InteraCtlve Expectations Workshops  Methods Course Equipment Increased Increased Adequate

4, Lecture materials weel structured. support interestknowledge assessment

5. Labs were adequately equipped. Fig. 2Module evaluation. Urinary Sy2@ts

6. This module increased my interest in the su

7. This module increased my knowledge of uri
system. DISCUSSION AND CONCLUSIONS

8. Adequate methods were used for student _ _ _
assessment, which mirrors my knowledge. During th last decades, medical education

throughout the world is undergoing major changes, since

The two open questimese intended to give studentghe need for new, fresh paradigms was recognised. A
the opportunity to comment on the strengths &hifting point in the views on medical education came
weaknesses of the module as perceived by them. THéythe adoption of Edinburgh Declaration [8] during the
were instructed to address the modular course as a Wil Conference on Medical Education in 1988. The set
as well as any other particular aspects they migfhproposed actions included building the curriculum to
considered retent, including but not limiting to thoskchieve professional competence and social values,
evaluated in the closed questions. Most studegiisuring the national health priorities are reflected in the
appreciated the better level of interaction with teackéFgiculum content and integratingation in practice
particularly during the small group discussions; tteugh a probldrased approach. The declaration
integration of basic sciences (including Physittiogy)triggered an extensive reform of medical education
clinical scenarios is facilitating learning and comprehefgfams around the world, as it was agreed by medical
the integrated approach of medical education is bettereghagators in all the regions of the world [9].
the traditional one. Among the weaknesses of the modul&he Bologna Declaration [1®98 has furthered the
students pointed out that too much and sometifigd@rm within the European Union, this time encompassing
unnecessary theordticdormation was delivered. Theyhe educational process as a whole, regardless of the field
found the integrated approach more challenging, altheligtidy. It was aimed to increase the competitiveness of
hard to pursue at times. the EU higher education, while making national systems
moe comparable and compatible. The developments since
are commonly referred tdhasBologna Proce3he
» principle of harmonization involved, among others, the

creation of a twygcle structure, first degriee
undergraduate level (three or four years)aasdt er 6 s
. degree (five years from entry), with the third cycle, doctoral
level (seven or eight years since entry) [11], added later.
’ However, medical educators have been concerned that the
2 Bologna process would not be suitable to medicine,
especially wheh domes to the taycle framework,
! which was understood as &lmieal (first cycle)/clinical
(second cycle) model [12]. Two projects, MEDINE
; (20042007) and MEDINE2 (Z0@BB) involving all the

Expectations Workshos  Methods  Course  Equipment Increased  Increased  Adequate EU member states, promoted by universities and funded
support merest knowlecge asesment | hy the European Commission, have addressed various
Fig. 1Module evaluation. Urinary SyS@es aspects of medical education in connection with the
Bologna process [13]. A report [14] on common learning
outcomes/competences for the Bachelor of Medicine in

Europe was issued following the surveysetbwndkini

5

Scores
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n
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the second project, concluding that a fully integr&&&BERENCES
Cur(lculum with early CI|n|(_:aI experience is possible ‘f?l tp:/lwww.who.int/workforcealliance/members_partners/me
desired. A European learning outcomes framework basefl .. ist/ime/en/

on integrated curricula would facilitate the application i

' ¢ . 'Bryant JH. Educating tomorrow's doctors. In: World Health
Bologna processmedical education [15] and this clearly rorym 1993;14(3):28D.

shows its principles are able to drive quality improvegieffaione K, Supri S. A critical time for medical etheation
and harmonization of medical education throughouperils of competetizsed reform of the curriculum.

c

Europe. Advances in Health Sciences Edueai@nl7(2):261
Romania, as a signatory of the Bologna Declaradonjippes M, Majoor GD. Influence of national culture on the
has started a tdpwn reform of its highercatin adoption of integrated medical curiduéances in health

system, which, however, remains rather technical in natupéiences educatiadll Mar 1;16(X)6.
[16], with implementation of theytl® model, the 5. Brauer DG, Ferguson KJ. The integrated curriculum in medical
European Credit Transfer System or the quality assurangeucat'or‘: AMEE Guide Novefiical teach@015 Apr

system. Moreover, as in the case of other EumpgaerZi(::?;ill\z/lz.So den S, Dunn WR. Educational strategies in
countries, modular studygnaromes are merely » SOW 2 - caucal gies |

. - . icul devel t: the SPICES rivieligal
attempted, with less than 25% of elective courses, Whl@:[jr'c%uﬁgndqgsf\l/g(%):?;; €

the mgdical sciences programmes are not deSigﬂe‘ﬂ/Iodo M, Kinchin I. A Conceptual Framework for

according to the Bolognaciwte model [17]. Interdisciplinary Curriculum Design: A Case Study in
Shifting from a traditional to an integrated curriculunNeuroscienceJournal of Undergraduate Neuroscience

requires much effort in rorte correlate subjects Educatior2011;10(1):A71.

previously taught in different, often unconnecBednttp://wfme.org/projects/vanidications/@8eedinburgh

departments, but there are several advantages that neetgclaration/file

not to be neglected: lower fragmentation of medicalttp:/wfme.org/doemts/aboutfme/79vfmehistorsofth

courses, motivation and shaping attitudes of studentgfirstfortyyearsi9722012/file

higher effectivesesf teaching, higher level objectived0-http://www.magoarta.org/resources/filestiéhiebolog

improved staff communication and collaboration andadeclaration _ _

rationalization of teaching resources [6]. 11.van der Wendé&MThe Bolog.n.a Declaration: Enhancing Fhe
This module has shown the efforts to integrate@"SParency and compefitiveness of European higher

preclinical, paraclinical and clinical knowledge usi'laggdi"fa.t'o&ﬂ '%herdeduéa,:/tl'?r?l'nBElfmpeO‘fS(g&iﬂﬂi.

studententred wching strategies with probksad -patricio M, Harden RM. The Bologna Phog vision

. ; for the future of medical educatiedical &acher.
learning as central approach are very useful for fine tuning10:32(4):305.

both teaching and learning. Three major conclusions] 8&Hitp://tuningacademy.org/medtitticine/?lang=en
be drawn, as follows: (1) Small group teaching enhapgasip://medine2.com/Public/docs/outputs/wp4/DV4.14.1_Sum
the quality of teaching and learning pro¢2jselmse mary%_20Brochure%&B0Tuning%201st%20Cycle%20De
interaction with students enables appropriate feedback fgrees%20in%20Medicine.pdf
improvement of teaching process. (3) An integrdtedumming A. The Bologna process, medical education and
approach to teaching and learning allows students to bettetegrated learniiedical teach@01032(4):31:8.
integrate prelinical knowledge into clinical context. 16.Szolar E. The Bologna Process in Romania. InThe Bologna
Process in Central and Eastern ESppeerFachmedien
Wiesbade2014: 18322
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ABSTRACT

IntroductionHemophilia is "a genetic transmitted disorder", it belongs to the category of rare diseases, diseases that fac
devastating and crippling developmentsg aféattiperson beyond physical problems.

Material and method¥he present study is descriptive and analytical and took place within the Medical Center for
evaluation and rehabilitation "Cristian Serban" Buzi a
themselves for evaluation of compreltersivent and recovery were monitored.

Results.Our results show that the prevalence and levels of alexithymia were higher in patients with low health perspecti
with poor social relations andbegéissiveompulsive behaviors.

ConclusionsPsychologal consequences of patients experiencing a chronic condition and with complications are numerous
the possibility of disability, dependency of the basic family, emotional and behavioral disorders, the inability to sus

themselves, difficulties ofratieg into social life.
Key wordshaemophilia, alexithymia, obsessiveulsive behavior

INTRODUCTION diagnosed with edium hemophilia (6.5%) and 4

iagnosed with mild hemophilia (2%) (Figure 1).
The presence of the malady in the patient's ﬂfeg P (2%) (Fig )

compels him to deal with the changes imposed on his
for all his life. This event can be devg$tath physical

and psychical and loads the patient with a series of Ic
that customize this pathology: loss of independe

lifestyle changes; uncertainties regarding the future 41;50%'%‘

feeling of helplessness; friends separation; change [ |

physicahealth; changes in body image; emotional ¢ \,

behavioral disorders [1]. A N —
Aim: Hemophilia form, obsessivepulsive behaviors ' | -

level, general health, physical functioning, social rele
domain may be predictors of the alexithymia leve e M ot
hemophiliac patis.

Fig. 1Distribution by type of hemophilia patients

To verify this hypothesis we have used the results
MATERIAL AND METHODS obtained at SECOC (scale for evaluation of
The batch for clinical study is made up of 100 (56B6essiveompulsive Behasgi¥aleBrown Scale) to
patients with hemophilia A (35.5%) and B (14.5%). measure the level of obsessin®ulsive behaviors and
By the form of severity there can be found 83 subjeetgthe measurement of alexithymia results from TAS
diagnosed with severe hemophilia (41.5%), 13 sub{@ci®nto Alexithymia Scale) have been used. For the

Received September 10th 2016. Accepted October 2nd 2016. Address for correspondence: As. Professor Lavinia Hogea, PhD,
Depart ment of Psychol ogy, AVictor Babeso University of
RO-300041Timisoara, Romania; phone: +40745042035; e-mail: laviniahogea@yahoo.com
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measurements of the dimensions of general healthvest@ included in the study. According to the data from

physical functiogithe results of the Questionnaire fdrable I, in which the matrix of correlations between

health and quality of life (MBPE36) have been used, predictors in the model is presented, a situation of

and to measure the domain social relationships resulisicolinearity has not been identified. Analyzing Table II,

from World Health Organization Quality of Life (WHO@®Inpted that between hemophilia form, alexithymia, pain,

have been used. general health, environménetie are not very strong
correlations, which indicates that the possibility of a
multicolinearity is reduced [2].

RESULTS AND DISCUSSION

To test thehypothesis a mhlierarchical linear
regression in two steps was made. Given that both l%resion R = =

Table IlIThe value of R2 and R? adjusted

dependent variable and criterion (alexithymia level) as well .
as predictors are measured by means of a numerical sEH ,el Adjusted
it means that the conditions have beéor thetuse of 1 002 | .000 -010
linear regression [2]. In step one the criterion fogm 549 302 264
hemophilia was introduced (medium, severe) because this
variable to be kept in check, and in step two predictors
subjected for analysis were introduced: the form OE’redictorS'
hemophilia, obsessiempulsive behaviors level, gener )
health, physical functioning, social relations.

the form afmbphilia, the level of
adbses:siveompulsive behaviors, physical functioning,
general health, social relations.

Table. IValues obtained in the form of haemophilia dimensirilg%1 I\The value of significance test E
the obsessive compulsive behavior, general health, physma? 9
functioning, the social relations and alexithy

Regresion| Sum of Df | Mean of | F Sig

Lot | Mean | Standard model 1 | squares squares
deviation Regresion| .083 1 |083 .001 | .982
Form of haemophilia 100 | 2.79 | 0.49 Waste 15316.027| 98 | 156.289
Obsesiveompulsive 100 | 9.67 | 6.93 Total 15316.110( 99
behavior Regresion| Sumof | Df | Meanof | F Sig
General health 100 | 42.43 | 17.13 model 2 | squares squares
Physical functioning 100 | 54.75 | 22.11 Regresion| 4618.473 | 5 | 923.695 | 8.116] .000
Social relationships 100 | 11.49 | 1.13 Waste 10697.637| 94 | 113.805
Alexithymia 100 | 69.83 | 12.43 Total 15316.110( 99
Tabek 11.The correlation matrix of variables in subject As a result of data analysis it is observed that the first
Form of | Obsesive | Gener| Physical| Social model does not explain better than those based on mean
haemop | compulsivg al functioni| relations the data dispersion, F(1.98)= .982, p> .05. Model number
hilia behavior | health| ng hips 2, which comprises in addition to the form of hemophilia,
Form of - obsessiveompulsive behaviors, physical functioning,
haemophilia general health, social relglims domain, is
Obsesive | .076 - significantly statistically better than the one which was
compulsive obtained on the basis of the mean of the values F(5.94)=
behavior 8.116, p< .01. Of the five predictors, three of them (the
General -16 -03 - level of obsessive compulsive behaviors, overall health,
health and soclarelations) is presented statistically significant
Physical | -.27 -18 52 - as it can be seen in table 4. This model is able to explain
functioning . in a ratio of adjusted form 26,4% (R? adjusted = .264) of
Zﬂ’;‘ﬁ‘)‘nshi . -03 13 A3 12 ; the evolution of dispersal obsessmpulsive
P behaviors level, while the remairdrg9o7remains

. ) ) ) ) unexplained, because it is due to other factors not
To identify any instances of collinearity, the matrig@éred in the regression model.
correlations have been installed between predictors that
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Table VThe predictors value included in the regression model Our results show that the prevalence and level of

Srodictors | Nomstandardzed | Standar aIeX|thym|g were h|ghe_;r in patients with Iow perspective on
- : ] health, with low social relations and with obsessive
Model 2 coefficients dized t Sig. . .
coefficie compulsive behaviors.
nts In regards to the studf the relationship between
alexithymia and obsesstvapulsive behaviors, it is
B Stamlard | Beta L . . .
eror found that it is consistent with the results found in other
studies, which noted that the percentage of patients with a
Intercept | 109.161| 12.904 8.459 1 .000 weak or absent perspective of alexithymia i$ t@levan
Formof | -1.675 | 2.240 -~067 | -748 | 457 patients with obsessive compulsive disorder [3, 4].
hemophilia In the scientific literature, Matsuetiga. have
Obsessive | .736 161 410 4579 | .000 reported significant correlations in patients  with
compulsive obsessiveompulsive disorder and severe alexithymia
behavior [5,6]. The results of the study conbydRathmeet al.
General -241 074 -331 3.262| .002 [7] are consistent with our hypothesis that obsessive
health compulsive behavior is predictor for alexithymia, meaning
Physical 050 061 090 822 | 413 that the greater the severity of obsessions and
functioning compulsions increase, the higher is the level of
Social 2.987 | .999 -271 | 2.990| .004 alexithymia. ,
relationships In another styda number of subjects 5418 aged

between 30 and 97 years were investigated with the

TAS20 regarding the level of alexithymia and the

Furthermore, Table V gives us Important '”fo”.’“ @r’%eption of quality of life with the HRQOL. The results
about those predictors that contrlbute. to the effe'ctllv &% in line with the present study, which included
of the _model as well as abqut the!r. share within s‘i@ﬁificamorrelations between the scales of quality of life
regression mode. _OF‘ the basis efgﬂnﬁcance_ test t and alexithymia [8]. Quality of life depends largely on the
_shown In _Table V. itis found that f“’”." th_e five pr_ed_| ﬁﬁ/ of hemophiliacs to adapt to chronic disease and to
included in model three are contributing statistiGg difficult circumstances which may arise.
S | .gni.f i cqnt to the .ev.ol Uthedil is Oc\ffunota efital t5e‘§o 8epf9iduétﬂ, ac pat
aIeX|t_hym|a level, i.e. the Igvel of.obsmmelswe communities and societies overall. For the individual, to
behaiors, overall health, _somal rglatlons. . enjoy a good health is of paramount importance [9].

The level of obsessiwenpulsive behaviors has a Lumleyet al. examined pairing alexithymia with

polsit_ive r:{all:)e (o ='7|36). r;cher_efore d establis_h;s_ a d@ﬁ[ionships and social skills, with physical and mental
relationship between alexithymia and OBSEBBMESIVE o b problems. Relationsdsst alexithymia, measured

behaviqrs Ieve_I. Thus., yvhen the . Ievel. th the TAZ), social variables, physical health and
obsessiveompulsive behaviors increase a unit, alexithyqig «s<ion were examined both in young healthy adults
tends to increase by one unit (specifically with 0.73)

ditions in which th tant infl f oth {f patients.
conditions in which the constant infiuence of other predic xithymia was associated statistically significant with
is kept constant.

. deficit of social skills and social relpsotidias been
O"efa” health ha§ a n_egat|ve value (b=.241) ther &d the association between alexithymia, somatizations,
sets. annverse relationship betvyegn overall health ression and physical health, and the social support was
aIex!thym!a level. Thus, when it Incréases by one ity significant one [10]. Terry has conducted a survey on
alexithymia level tends to decrease with one unit (rg

: - ; : ) gmple of 158 subjects and they were questioned about
precisely0.24) under conditions in which the influencqQf gionship between alexithymia and satisfaction in
other predictors is kept constant.

intimate relationships: the general satisfaction of the

The field of social relationships has a negqtive V?&I'Qtionship and sexual satisfaction in the relationship. The
(b=2.987) therefore sets an inverse relationship bet ysis showed a negative relationship between the

the field of social relationships and the alexithymia I%v rate level of alexithymia athddb the measured

;I'hL(st, ¥vh3n I mcreas_lt?;, by_tone unit, thegexnh_ymla\I/%Y bles. These results assist other previous studies
ends 1o decrease witie aini (more preci %_) N s owing a strong connection between alexithymia and a
the terms on which the influence of other predictors is, BE of interpersonal problems [11]
constant. . - .__Alexithymia, defined as the inability to identify or
Oth_er pfed'c_tofs' contrary to |n_|t|a_|_ expectaliony ripe emotions, has been shdenassociated with
according to statistical results do not significantly |nflu§r|1gpge number of,the patient's chronic pain. A number of
Lhe mcr;i'_ise or decrease of thesfealekithymia to ailing 129 patients with muscular dystrophy and chronic pain
emophilia patients. were administered 26 SNR (pain intensity), the
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interference of pain (Short Pain Inventory),-3Be SBbsessiveompulsive behaviors is a reversed one, which
(scales of mentaalth and vitality). Significantly elevatedeans that daily activity significamtlsslwhile the level
TAS scores were significantly associated with the intesfgityptective, reassurance behaviors is increased.
and the interference of pain, and, in the case of vitality arf@ther predictors, contrary to initial expectations, and
mental health, associations have been reduced [12hc@ording to statistical results do not significantly influence
investigate the relationshipvdeet alexithymia and painthe increase or decrease in the level of alexithymia in
in a sample of patients with chronic pain, 100 (67 wopaigrg suffering from hemophilia.
33 men) patients with chronic musculoskeletal pain were
questioned in this regard by completing H2@, TAS
PANAS, and VAS. For instance, it was observed that HEFERENCES
is a diect relationship beftweer? the two, so the PEIN. 0o ma A, Hemofiliocul S ndroumbt
increases the effect of alexithymia [13]. familiile lor ki educatori . Ed.
Roghayet alinvestigated, within a research, the role f saya FA. Analiza datelor in cercetarea psihologica. Metode
moderator of sefficacy in the relationship between statistice complementare. ASCRaplog, 2004.
alexithymia and pain (pain severity and disgiziligfits 3. Insel TR, Akiskal HS. Obsessivgulsive disorder with
with chronic pain. 100 patients with chronic musculoskeletslychotic features: a phenomenological adetysis.
pain, both women and men, participated in this research. Rflychiatd986; 143:151B33.
participants were asked to complete the measurement%cél?gé‘é%palg‘é;é et al. Insight e resistenza nei pazienti ossessiv,
of alexithymia (FAQ®), seléfficacy questionnaire (CPSEQ%_1 ' : - .
scde for severity of pain (VAS), and disability question ail%atsgnaga H, Kirike NtstaT, Oya K, lwasaki Y,
(PDQ). The results showed that thffisatfy has lowered oshimune K, Miyata A, Stein D). Obsesspudsive
: . o ; i ) disorder with poor insigBompr Psychiatr002;
the effect of alexithymia in pain and disability severity levgh.15q57.
So that it can be concluded that the relationship betgeashiomo NAL, Alcoverro FO, Hurtado RG, Guerrero PA.
alexithymiand pain in patients with chronic pain was Thought disorders in obsessimpulsive disordactas
influenced by sefficacy [14]. EspPsiquiat2003; 31:1e102.
7. Rachman S, Hodgson R. Obsession and compulsions.
Prenticédall: Englewood Cliffs, 1980.
8. Aino KM, Samuli I, et al. Alexithymia andREkadt
CONCLUSIONS Quality of Life in a General Pop):JIIas'pdnosomatics
Between the level of obsessive compulsive behaviord009; S0(1): &3.
and overall health it is established a direct relationsh ur?]%r:/ p&‘X leNSeZE; 2Bg4 Burger AJ. The assessment of
the_sgnse that the more careful, mor.e precaution Xlexithymia’ in mediéal settings:  implications  for
avoiding knocks and falls, the protection related to th

. . . Gnderstanding and treating health prablears. Assess
choice of clothing, the more they assess their overall heaBg7: go: 2at.

status as being better (adjusted R 2 = 264). 11.Terry P, Humphreys LM, Wood JDA. Alexithymia and
- The level of obsessieenpulsive behaviors has a  satisfaion in intimate relationshipsrsonality and
positive value (b =.736) thereforestialdished a Individual Differenc2809; 46(1):-43.
direct relationship between alexithymia and the |&¥etiosoi M, Molton IR, Jensen MP, Ehde DM, Amtmann S,
of obsessiveompulsive behaviors. O6Brien S, Arimura T, Kubo C

- Overall health has a negative value2di¥; and alexithymia and pain intensity, pain interference, and vitality
! ép persons with neuromuscular disease: Considering the

thus, an inverse relationship exists between the lev difect of negative affectRitip 2010; 149(2): 2787

of OV?ra” heal,th and "_ilex'thym'a' . 13. Tooyserkani MA, Besharat MA, Koochi S. The Moderating
- The fieldf social relationships has a negative value role of Positive and Negative Affects on the Relationship
(b =-2.987), obtaining an inverse relation between petween Alexithymia areEance of Pain in Chronic Pain
alexithymia and social relations level. Patients. Procedi&ocial and Behavioral Sciences, 2011;
- The higher the level of obsessmpulsive 30: 154.58.
behaviors increases, the more their need for sodaMirjalili RA, Besharat MA, Koochi S. The Moderating Role of
support is great&ocial support explores how the Se”Ef_ﬁcacfy on the CRhe'a”_Om_p bet""eer(‘j_A'gXith%mia and
everity of Pain in ronic lentsProcedia Social
person fell, engagemen, encouragement supporE il T oan o s

The relation between the functional physical scale and
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THE UT ILITY OF RING FINGER MEDIAN -ULNAR
SENSORY LATENCY DIFFERENCE IN THE EARLY
DIAGNOSIS OF CARPAL TUNNEL SYNDROME
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ALl J. AL -SULTANY 2, BAN J. EDAN !

1Physiology Department, College of medicine, Babylon Ithgversity
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3Internal Medicine Department, College of medicine, Babylon University, Iraq

ABSTRACT
Study highlightsRing finger medibnar sensory latency difference is useful in the early diagnosis of gagrahtennel s

Ring finger medibar sensory latency difference can be used as a screening test for carpal tunnel syndrome; Ring finge
mediasulnar sensory latency difference can be used as complimentary test for doubtful cases of carpal tunnel syndrome

Objedives to study the utility of ring finger rodthaisensory latency difference in the early diagnosis and assessment of
carpal tunnel syndrome.
Methods 180 patients with 300 hands matched to 100 healthy volunteers (200 hands). Patienftomregns @feling

symptoms of carpal tunnel syndrome and were tested by ordinary sensory & motor NCS of median & ulnar nerves. Patient:

negative results were evaluated by ring fingeulmedéemsory latency difference.

Results 137 patients (22dilis) showed a difference between median & ulnar nerves sensory responses recording ring finger
greater than 0.4 micro second and were categorized to have early mild carpal tunnel syndrome while the remaining patient:

control show less or no difference.

Conclusionthe use of ring finger madizar sensory latency difference is helpful in the assessment and early diagnosis of
median nerve entrapment in the carpal tunnel because it increase the diagnostic sensitivity and should be used

complementgpgrt of routine electrodiagnostic assessment of carpal tunnel syndrome.

Significancering finger medialmar sensory latency difference is easy to perform and need no additional equipment,

accessories and experience and so it can be useful fgresctegthin the early diagnosis of carpal tunnel syndrome.
Keywords carpal tunnel syndrome, ring finger -medrasensory latency difference, electrodiagnosis of carpal tunnel
syndrome.

INTRODUCTION aways reveal an exact match although they are highly
: __correlated for diagnosis [5]. In spite of this, NCS provides
Carpal tunnel syndrome (CTS) is a commonaperiphifs st objective, quantitative-@ivasive assessment
entrapment neuropathy which has been relatedqdf, ojinated nerve fibre dysfunction, and has an important

occupational factors including deviated wrist post limentary function dases of atypical clinical
especially when combined with repetitive and forcefuLEr ntation, or when other underlying causes such as

of the hand [1]. Patients complain of nocturnal num

and pain in the hand and latérale digits, and "hetiopathy are suspected [2].

sometimes weakness and disuse of the thumb due to

chronic median nerve compression at the wrist [2].
Nerve conduction studies (NCS) are commonly usé\A'At‘JERIALS AND METHODS

confirm the clinical diagnosis of CTS and it has a higiThis case control study was conducted at the period of

degree of sensitivity (9% specificity (98%) [3]. July 2012 to May 2015. It included 180 patients and 100

However, it had shown that there is no relationghiptrol spjects. Control subjects have the same age and

between nerve conduction results and clinical outcgemeler parameters as those of patients.

measures after carpal tunnel release [4]. Also correlation Dfagnosis of CTS was based on the American

electrodiagnostic severity and clinical severity doesAbatlemy of Neurology clinical diagnostic criteria [6]
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summarized here: paresthesia, pain, swelling, weakness 8ymptom profile

clumsiness difie hand provoked or worsened by sleep, The study found that most patients were presented
sustained hand or arm position, repetitive action ofwitte parasthesia of hand at median nerve distribution and
hand or wrist that is mitigated by changing posture qraby while control group was symptom free. The symptom
shaking of the hand; sensory deficits in the meglaofile of patients is shown in Table II.

innervated region of the hand and motor deficit o

hypotrophy of the median innervated thenar musdd@ble lISymptom profile of the patients.

symptoms elicited by Phalen test (1 min passive forc&gmptom
flexion of the wrist), performed on each patient.

No. of patients (percentage)
173 (95%)

Parasthesia

Pain 126 (79%)
Exclusion criteria Nocturnal symptoms | 73 (27%)
1. positive ordinary NCS Weakness 13 (2.5%)
2. clinical or electrodiagnostic features of polyneuro
patly or radiculopathy . -
3. paste history of disease that affect nerve function']\_lﬁ rve conduction study fmdm_gs .
like diabetes e results of nerve conduction study of both median

4. drug or toxic exposure that damage nerves
chemotherapeutic agents

Every patient undergoes sensory NCS of median nery

. . . . ab

recording at index finger and ulnar nervangeabtbe

fifth finger. Also motor NCS was done for median and u

m(ned ulnar negs both motor and sensory findings are
shown in Tables lll, IV, and V.

Fe IIINCS findings of median nerve motor study for both
p?ngrlts and control.

nerves with\Fave studies. Variables P-value
Patients with negative results on these tests weréatency (ms) | Patient | 3.3+0.4 | 0.003
included in the study. They underwent sensory NCS for Control | 2.8+0.1
median and ulnar nerves recording ring finger anédmplitude (mv)| Patient | 9.7+2.1 | 0.004
stimulating at the wrist at equal distances. Control | 7.7+1.4
An onset latency difference of 0.4 psec was considergdV (m/s) Patient | 58%5 0.8
as abnormal and supports the diagnosis of CTS. Control | 586

Table IMNCS results of ulnar nerve motor study for both patients

Statistics

The collected data were revised and introduced ?S daco_ntro"
computer using Statistical package for Sagigk Sci _variables Pvalue
(SPSS 15.0.1 for windows; SPSS Inc, Chicago, IL, 200hatency (ms) | Patient | 20.3 0.9
Data were presented and suitable analysis was done Control | 2+0.2
according to the type of data obtained for each parametémplitude Patient | 10.7+1.8 | 0.3
Data were expressed as Mean + SD for quantitativémv) Control | 9.9£1.6
measures and both number and jpgredor categorized CV (m/s) Patient | 6145 0.8
data. The comparison between two groups was assessed Control | 6116

using the unpairedegt for numeric variables. The

comparison between three groups was assessed Ugiblg VNCS findings of median nerve sensory study for both
ANOVA test for parametric data. ROC curve was used t@fieoks and control.

sensitivity and sjfecity of the test (7). Variables Pvalue
Latency (us) Patient | 2+0.3 0.9
Control | 2+0.2
RESULTS Amplitude (uv) | Patient | 10.7£1.8 | 0.3
Demographic data Control | 9.9+1.6

The demographic data of patients and controls is
shown on Table I.

Table VINCS findings of ulnar nerve sensory part for both patients

and control.
Table IDemographic data of study group. Variables P-value
Variable Patient Control Latency (us) Patient 1.840.2 | 05
Age (years) 3610 3048 Control | 1.740.1
Sex (female/male) 162/18 91/9 Amplitude (pv) | Patient | 42+20 0.5
Duration of gmptoms (months)| 5 0 Control | 37412
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Table VIIThe resultsingfingermediamulnar sensory latency considerable number of patients with CTS. The use of

difference in both patients and control. other more sensitive comparative techniques that
Patient | Control | Pvalue | Sensitivity | Specificity compre the median sensory or motor conduction across
Latency carpal tunnel with an adjacent nerve in the same hand
difference | 0.7+05| 02+0.1| 0.002 70% 100% which does not pass through the carpal tunnel and
(0.4ps) presumed to be normal (direct internal comfdison
These comparative tests increase thevisgnsiti
10 electrodiagnosis of CTS to 95% [11]. In addition to that,

comparative tests help to eliminate the effects of
temperature, age and even of superimposed diseases on
the results. In this circumstance, the presence of at least
two abnormal sensitivecbphysiological techniques
for the diagnosis of CTS is required [12].
The commonest reference nerve is the ulnar nerve. It
061 is well known that ring finger has dual sensory
innervation with its lateral aspect supplied by median
nerve while the medialeassupplied by ulnar nerve.
The median sensory innervation to ring finger is
considered to be highly susceptible to impairment due to
transverse ligament compression in thMamigd and
Laidlow (1982) [13] found that the amplitude of the
021 sensory nenaction potentials of the ring finger always
were lower than those of the index and middle finger,
even in healthy subjects. This fact indicates that sensory
- . . . . innervation for the ring finger is provided by a lesser
00 02 04 06 08 10 number of fibers from the median nemie tha case
1 - Specificity for the index finger and the middle finger; hence its
Fig. 1ROC curve showing sensitivity and specificity of ring filj€shold for injury is lower. Monga and Laidlow (1982)
mediaulnar sensory latency difference. [13] and Unciei al. 1989 [14] reported that the sensory
median fibers of the ring finger are damaged earlier than
those of thendex finger. The reason is possibly the
DISCUSSION anatomic location of the sensory fibers in the median
nerve below the transverse ligament, so that the sections
The most commonly reported symptom is parasth@sfplying the ring finger are exposed to compression
and this is rational because most of patients prese@ggﬂecia”y early.
in the early phase of disease when sensory fibers onlgecause of all that, the mediesus ulnar sensory
or more severely affected by comprésafomotor |atency difference recording ring finger is one of the
fibers. Pain is the second most common presenti§gparative tests with high sensitivity and specificity in
;ymptom and it might reflect both motor and sengeEYdiagnosis of CTS [15].
fiber lesion [8]. Unciniet al [14]reported that median versus ulnar
Motor weakness was the last commonly reporag\%é

weall . t four sensory latency differendeategihe highest
symptom indicting that motor fibers are less sevelghitivity in comparisoatber comparative tests. Also

injured. _ ~ . Celik and Guven reported that median sensory CV of the
The diagnosis oarpal tunnel syndrome is dmm“'&%ﬁit two had sensitivity of 81.5% while median versus

and complicated by the lack of agreement on a "gid, qigit four sensory latency difference had a
standard" diagnostic method for ensuring its Presence itivity of 92961,

absence [9], hOV\_/ever a rigorou_s diagnosis of CTS "Other comparative tests possibly have lower
needed because it forms the basis of accurate treat Sﬂrsitivity like2d |umberical interosseus latency

Poor response or outcome of surgical treatment is g i8Brence motor study (83%) and madiainsensory
related to poor initial diagnosis [8]. study (82%) [17]
There is a diversity of electrophysiological techniquesrhe current study found that the sensitivity of this test

that are used to assess median nerve conduction ag(Ass;4o4 and the spetyfivas 100%. Report from other
carpal tunnel. These tests are the routinemotor ies give widely variable results like Andary (42%) [18],
sensory conduction studies of the median nerve w son & Clifford (44%) [19], Unah(78%) [20]

has a ser)sitiv!ty of -8®6. Unfortunately, the_se Peaseet al.(88.6%) [21], Mongfaal (93%) [22], Cioni
electrophysiological tests can be normal in efal (99.2%) [23], Charles al. (100%) [24hnd

0.8+

Sensitivity

0.4
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Johnsoret al.(100%) [25]. The possible explanation f&r Modi CS, Ho K, Hegde V, Boer R, Turner SM. Diagnosis of
the variability between our results and the above resultgotor fascicle compression in carpal tunnel syndrome.
is our patients have mild CTS and showed normal routirf¢'thop Traumatol Surg B8%0; 96(4): 485 _
NCS of median nerve. So if we select patients with %Tgempe' D, Evanofi B, Amadio PC, de Krom M, Frankiin G,
with variable severitittee sensitivity would be higher ranzblau,/t al. Consensus criteria for the classification of

. carpal tunnel syndrome in epidemiologic AmdieBubl
and might reach up to-108%. Other causes of Hegltm_998' 88:y14‘5,1_ P g

controversy in the results could be due to selecii§Gyerner RA, Andary M. Carpal tunnel syndrome:
patients: is there difference in age group, are thepathophysiology and clinical neurophysidltigy.
symptomatic hands due to CTS? Is there nerveNeurophysi@002;13(9): 13781.

compression with structlegion or just ischemic 11.Filho AD, Nascimento BF, Amorim MC, Naus RS, Loures ED
reversible initial abnormalities? Are there other causesand Moratelli L. Comparative study between physical

Is the "routine" median sensory nerve conduction norm@kamination, electroneuromyography and ultrasonography in
or near normal [26]? diagnosing carpal tunnel syndiReweBras Ortop014;

The study has few limitations like the absence of |69(5);.4.14@51, . : . -
standard test for the diagnosis of B&%aking a larger 72'Van Dijk JG. Multiple tests and diagnostic Vaidile

sample size of patients with mild CTS in whom the roﬁiri\lﬁigigg%l&filow DM. Carpal tunnel syndrome
tests is normal will help to confirm the results. ' ’ . .

Measurement of sensory potentials using ring and index
fingersAm J Phys M&882; 61:12139.
14. Uncini A, Lange DJ, Solomon Meis8l, Meer J, Lovelace
CONCLUSION RE. Ring finger testing in carpal tunnel syndrome: a
comparative study of diagnostic Milggle NervEd89;
Ring finger mediainar sensory latency difference is 12:73541.
a reliable method for the screening and early diagnogis. afdn G, Keles I, Demir SO, Baysal Al. Sensitivity of median
CTS It is performed easily and quickly without additionadensory nerve conduction tests in digitilebréor the
equipment or accessories and give high sensitivity andiagnosis of carpal tunnel syndiomé Phys Med Rehabil

specificity in the diagnosis of CTS. 2004; 83:121. _ _
16. Saba EK. Median versus ulnar medial thenar motor recording

in diagnosis of carpal tunnel syndibmee.Egyptian
Rheumatologig015; 37, 13916.
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RH ISOIMMUNISATION IN NEONATES:
RISK FACTORS, INCIDENCE, COMPLICATIONS
AND TREATMENT
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ABSTRACT
Rh incompatibility lsemolytic disease of neonates, which is the leading cause for moderate and severe Jaundice anc

Anemia in fetus and newlBaming pregnancy Rh negative phenotype women may develop antibodies against their Rh
positive fetuses RBRB.Disease remains ficant problem in obstetric and neonatology, which may lead to severe
hemolysis and even hydrops fetalis in fetus and newborn without proper and timely prevention and treatment.
KeywordsRh isoimmunisation, neonates, risk factors, jaundice.

INTRODUCTION January 2015 until the end of December 2015. The Data
N has been collected regarding The Blood Rh and ABO group
Hemolytic Disease of the fetus and newborn can riéy& for both the motaed newborn, Gestational Age
from many blood groups _w:cofmpar?blllty, buft the dtlvidity and Parity numbers, abortion history, type of
Isoimmunisation is responsible for the most of modej&igar " family history of Jaundice, pathologies during
and severe cases despite the widespread use of a’btt'e nancy and the method of treatment.
immunoglobulin as prevention methdtie/gjemolytic If the Newborns have developed clinical findings
disease in infants and newborns is an immune med@lﬁﬁgesting newborn bigtic disease, the total serum
destruction of fetal and newborn RBi€$s usually due biI}i1rubin and hemoglobin levels were' measured.
;Eo antlbod|eT made Illjy the mother (ﬂlrected against g pi4sma Bilirubin >4mg/dl and/or hemoglobin level less
_etus req b ood cets. It is typically _cauged by lﬁgn 15mg/dl for full term neonate and less than 13 for
incompatibility, whiobcurs when there is difference, oerm neonates, then the newborns were admitted and full
between the Rh blood group of the mother and the f étigations and treatment started.
Typically h?ppe"_“*ﬂe” the fetal red bIOOd. cells EXPress & ¢ the clinical findings has not been suggestive for
pf;t_e;]”f%”y inherited red blood ceIII ant|ge|n (Rh pl?SI?g olytic disease, and the Bilirubin blood levels were below
which is not present on maternal red bloo®Ritells 4 /41 and Hemoglobin levels were above 15 for full term
negative) .[9]'. . . and above 13 for preterm newborns then thesnewborn
The objectives of this paper is to study the prevale_n%g diséi:har ed home and the family has been informed to
e It

Rh negative phenotype, 'bﬁn%ih borf aftdh ys%rhfollo |ups.ease,
factors ,and the effectiveness of protective measures an

6s

treatment.
Investigations done for neonates:
1) Blood group and Rh typing
METHODS 2) Total Serum Bilirubin (TSB)
. 3) Hemoglobin
A prospective study of neonates thatbbawe 4) Hematocrit

delivered in BEGA hospital in Timisoara city, Romania fors) APGAR score
one year period. The period of study was from the first of

Received August 27th 2016. Accepted September 12th 2016. Address for correspondence: Daniela lacob, MD, PhD University of
Medi cine and Pharmacy f@AVictor Babeso Timisoar a, Depart ment
Romania; phone: +40742558574; e-mail: danielariacob@yahoo.com
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6) Gestatial Age study, from first of January 2015 till the end of December

7) Other Pathologies 2015 is 24 out of 2456 (1%).
Investigations done for mothers: B Newborns without Rh
1) Blood group and Rh typing disease

2) Gravidity and Parity numbers
3) Abortion History

4) Pathologies during pregnancy
5) Type of Delivery 1%

B Newborns with Rh
disease

RESULTS

2456 Pregnant women delivered during thislperiod, a
of them have been examined for their Rh type, 186 of them
have Rh negative. From those 186 pregnant women 167
delivered neonates whom Rh is positive, and 19 whom Rh is
negative. Those 19 Rh negative newborns were excluded
from the study (because onlpd3hive neonates can
develop Rh disease).

Rh phenotype prevalencehe prevalence of
preganant women whom Rh phenotype is negative in BEGA . . . . .
hospital during one year study has been determined fro € incidence of Rh disease in population depends on
the data the have been collected. the prevalence of Rh negagihenotype and on the

Out of 2456 pregnant eithere are only 186 Whomprenatal care. The incidence of Rh disease markedly
Rh phenotype is negative [7.5%] . reduced since blood Rh typing and the administration of

The National Center for Biotechnology Informatfgif> immunoglobulin - became a r_outlne prophylaxis
(US) has conducted a study in 2005 about the Rh ne%ﬁ@éu@“ the US_’ the Cente_rs for Disease Control a_nd
phenotype prevalence regarding the races. They dﬁ[@é(e”“‘?” repeutin 2003 the ”?C'de_”ce of Rh hemolytic
found the Rh negative phenotypeonasionly present in iS€ase is 6.8 cases per 1000 live births [10].
the Basques race @) then Caucasians (15%), less

Fig. 2The incidence of Rh disease in BEGA Hospital

common in Blacks (8%), and rare in Asians (1%) [5].
10
® Rh Negative Phenotype 8
Prevelance % 6
a
35 2 -
0 v
15 BEGA  USARh
8 75 hospital  disease
1 Rh incidence
disease
S P o & ,‘\@\ incidence
S FEES
& k3
q,‘<5° M incidence per 1000 births
Fig. 1The prevalence of Ripfienotype Fig. 3The incidence of Rh disease in USA
around the world comparing to our study comparable to BEGA Hospital
Incidence:the incidence of Rh diseaseBEGA Jaundice etiologyrom the 186 pregnant women with

hospital has been deducted from the data in our studRlouaegative phenotype, there are déatex having Rh

of 2456 pregnant women, there are 186 women witlpd8itive phenotype, and only 24 out of those 167 developed
negative, 167 whom newborns have Rh positive phendtgp®lytic disease due to Rh incompatibility, the other 143
and only 24 newborns developed the Rh disease. Thusitler have not developed jaundice or developed jaundice
incidence of Rh diseasBHGA hospital during one yeardue to other causes than Rh incompatibility.
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Out of those 14305 have not developed jaundice, Theconcurrence of mothers and newborns with the
and 38 developed jaundice due to variety of casues [1same ABO type has been calcutatedife data as the
to physilogical jaundice, 12 due to obstetrical trauma, follow: 98 of cases the mothers and neonates have the
to ABO incompatibility, 6 due to maternal fetal. infectiosame blood ABO type and 69 have different blood

groups.
1%
7% 4% B The same blood type
“ m Different blood type
B Have not developed
Jaundice
®m Jaundice due to Rh
incompatibility
m Phisiological jaundice
B Jaundice due to obstetr
trauma Fig. 6 Theconcurrence of mothers and newborns
i with the same ABO
B Jaundice due to ABO
incompatibility Rh Coexistent with ABO Incompatibilifihe
B Jaundice due to Matern prevalenceof newborns with ABO incompatibility
Fetal infection coexistent Rh incompatibility has been calculated from the

o — data of our study, there are 12 cases out of 167 Rh
Fig. 4The distribati of jaundice causes in newborns with Rhegative mothers (7%), where the mothers have blood
that have born to Rh negative mother. type O and the neonates with either blood type A or B.

Mothers ABO Blood group Distributidme distribution

of ABO blood group type of the mothers with Rh negative .ﬁiixrﬁézﬁmﬁh ABO
phenotype whom newborns have Rh positive phenotype as
followput of 167 women there are [83 have #pbave B without ABO
typeO, 28 have tyfBand 14 have typg]. incompatibility
Blood type
distribution

BA BB WAB WO

Fig. 7The distribution of Rh incompatibility Coexistent
with ABO incompatibility.
Fig.5D stri buti on of momdthesds ABO bl ood group in Rh
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Rh coexistent ABO incompatibility for either the A or B
blood group antigen meidluce the risk of maternal Rh
sensitization. The rapid immune clearance of the fetal
enythrocytes before Rh sensitization can proceed to a
significant extent due to ABO incompatibility. Fortunately,
hemolytic disease due ABO incompatibility is less severe
than that of Rh isoimmunisation, but it conqfertection
once sensitization hasuoed.

In the 12 cases with Rh coexistent with ABO
incompatibility only 2 cases have developed mild jaundice
and anemia, and none of them developed Rh sensitization.
The results emphasizes what we have discussed in the first
chapter that coexistent AB@nipatibility is a protection
factor and reduces the Rh sensitization occurrence.

We classified the newborns into two groups, the first
group is the ABO compatible newborns, and the second
group is the ABO incompatible newborns.

In the first group, ofitl55 compatible newborns 24
developed Rh disease (15.4%), and in the second group
zero newborns developed Rh disease (0%).

49
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Fig. 9The distribution of Newborns related

to theigestation age

Fig. 8 The distribution of Rh disease in ABO compatible
comparing to ABO Incompatible fetuses.

The distribution of Newborns tlwi Rh
Incompatibility according to Gestational :Aige our
study the gestational age data of 167 neonates has
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As shown in Figure 10, from 167 newborns, only 19
newborns are premature and 148 are msguraing
that newborns who born before 37 weeks are considered
premature. The global incidence of preterm delivery was
estimated by world health organization to be 9.6% [19]. In
study we can concl ude
increase the inciderod preterm delivery.

B Mature

B Premature

11%

89%

been

collected and shown the following number of neonates borfig. 10Distribution of newborns according to maturity.

in each specific gestational age (41 weeks: 21 neonates, 40

weeks: 49 neonatesy@&@ks: 42 neonates, 38 weeks: 28 Distribution of newborns according to Gendet:
neonate, 37 weeks: 8 neonates, 36 weeks: 19 neonat&$)167 newborns, there are 105 male newborns and 62

38

female newborns. Thus the ratio between male and female

is 1.7:1. Adwswn in Figure 11 there are 63% males which
is by far more than female patients.
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B Anemic newborns

m Male

m Normal

25%

75%

Fig. 11Distribution of newborns according to gender Fig. 13Prevalence of Newborns that developed anemia
in the first day
We found out that from those who developed Rh

disease 20 are males and only 4 females from all the 167 IIQLP"!_b ution of d Nsévbggn;/accolrdml % T.O ty[()jeb of
incompatiblnewborns. As we mentioned in the first p i, Very:n our s_tu y 90 (53.8%) elivered by
male infants are reported to have an increased ris gsarean section and 77 (46.2%) women delivered natural

develop Rh disease than females, although the basis f Vh . From the 24 neonates that deve_loped jaundice due
L fo disease, 16 of them have been delivesedtipnC
observation is unclear. 8h b dell d naturall
The incidence of Rh disease sensitization in ?ﬂg ave been delivered naturaily.

incompatible newbardollow: 20 patients out of the 105
males (19%), and 4 out of the 62 females (6.4%).

newborns that
developed Rh

disease
200
105 B C-Section delivery
62
100 20 ’ ® Natural delivery
0 Z

Males Females

B number of cases that
developed Rh disease

| total
Fig. 12Number of cases that developed Rh Fig. 14Development Bh disease according
disease according to gender. to type of delivery

The prevalence of newborns who developed We observed that the incidence of Rh disease
anemia in the first dagonsidering that each rewb increased in newborns that have been delivered by
who has hemoglobin below 15 mg/dl is anemic Gagection.
classified theewborns into normal and anemic neonates.

We found that 42 out of 169 newborns had anemia in tHeistribution of women according to number of

first day, as it is shown in Figure 13 (25% of the newlgagnanciesin our study out of 167 there are 70 women
were anemic). Anemia is a corsoraplication of Rh with| pregnancies, 41 with Il pregnancies, 14 with IlI
disease which occurs due to -legemerative and pregnancies, 7 with IV pregnancies, 21 with V pregnancies,
hemolytic mechanisms [1,2]. and 14 with VI pregnancies.
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Fig. 15Distribution of women according to number of pregnancies q‘l‘&\ @\&&0
We noticed from Figure 15 that there aref7D63ut

newborns have been delivered in the first pregnan€ig. 17Comparison between tbielémce of Rh disease in
(Primgravida), and 97 are considered multigravida primigravida and multigravida.
(delivered after more than one pregnancy).

o . i This resutionfirms what we have mentioned in the first
The distribution of Rh disease according to numbepart, thabirth order is significant risk factothéhtisst
of gravidity:From the 24 newborns that dedeRpe pewhorn has minimal risk to develop the disease, unless

disease there are 4 newborns that are considered gradgdaditization hascaredpreviously. Once sensitization

6 newborns are gravida I, 3 newborns are gravida Hhs%ccurred, subsequent pregnancies are at a progressive

newborns are gravida IV, 5 newborns are gravida V gpg for fetal and newborn hentbgise.
newborns are gravida VI.

Distribution of cases according to peak Bilirubin
6 levels:In our study we classified the patients in 3 groups
5 acording to peak bilirubin levels, first group has bilirubin
4 4 level below 13 mg/dl, second group between 13 and 16
3 mg/dl and the third group above 16 mg/dl. In our study we
2 measurethe newborns bilirubin levels every day until clear
improvement and declimrglirubin level noticed.
'b\ b’b\\ ’b\\\ 'b\\ b’s ’b\ Bilirubin peak level
(8&\ ‘Si\ Q\b ‘a\b ,8'3\ Q\b p
TELLSEEL
® number of newborns that
developed jaundice due to
Rh disease

Fig. 16Shows the number of newborns who diWope
disease related to the number of gravida.

There are only 4 newborns out of 70 (5%) of o ;igﬂrg]/d/'dl
primigravida mothers developed Rh disease, while there >16 mg}gdl
are 20 out of 96 (20.8%) of multigravida mothers developed
Rh disease.

Fig. 18The distribution of patients according
to peak bilirubin level.
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We noticed in Figure 18 that most newborns that
developed jaundice due to Rh disease had peak plasma
Bilirubin Values between 13 and 16 mg/dl. Phototherapy
duration

Treatnent: all the 24 newborns with Rh disease
developed jaundice in the first 24 hours, 18 of them

needed phototherapy alone, 4 patients needed 4 )

phototherapy and albumin, and 2 patients needed Days Days

phototherapy, albumin and blood exchange transfusion. 25% -9%
B Phototherapy alone ‘

3

® Phototherapy and Albumin Days
46%

Phototherapy Albumin and
Blood Exchange Transfusion

Fig. 20Show the distribution of patients according
to duration of phototherapy

%

DISCUSSION

Since blood Rh typing and thenégtration of abti
immunoglobulins for Rh negative mothers becomes a
Fig. 19Thedistribution of our study group according to theroutine prophylaxis measure, the Incidence of Rh disease
method of treatment has been dramatically reduced.
) ) ] Despite these advances to prevent the development of
Phototherapy is Homasive treatment method Ry, gisease, the disease still poseshesjbrproblem to
which decreases bilirubin levels and reduces the nuppRehothers and newborns.
of total exchange transfusions required, thus avoidinghe incidence of Rh disease in population depends on
neurological and other pssicomplications of the prevalence of Rh negative phenotype, which is varied
hypeibilirubin concentration [15,16]. Phototherapyaifiong the races. The Rh negative phencoypanly
started if bilirubin rises 0.5 mg/dL/h or if total bilirpresent in the Basques race about 35% aminess
exceeds 10, 12, or 14 mg/dL at 12, 18, or 24 h ofin Asians about 1% [4,7]. Thus it is very important to find

respectively. the prevalence of Rh negative phenotype in our study in
BEGA hospital.
Distribution of cases according to the duratibn Rh disease still major cause of anemia and fetal

phototherapy treatment needé&deach day after birth hydrops, which resulted from poor prenatal care and
we were measuring bilirubin levels, whenever thergrégention, thirsour study we focused on the incidence
indication for phototherapy we give one episodeofoRh disease in BEGA hospital and to compare to the
phototherapy per day, which is al8cub@s duration. Global results to evaluate the efficacy of the prevention
In our study from the 24 patipatjénts needed 2 days measures and prenatal care.

of phototherapy, 11 patient needed 3 days of There are many causes which may lead to jaundice

phototherapy and 6 patients needed 4 days during the neonatal peribds the differential diagnosis
phototherapy. is important to exclude other possible causes than Rh

disease. Thus in our study we classified the patients
according to their jaundice causes. Many studies and
theories claim that ABO incompatibility offers a significant
degree of protection against Rh sensitizagomain

feature for production of Rh antibodies is the survival of
fetal RBCs in the maternal circulation for long enough
period to stimulate the-Rrdntibodies production. If the
fetal RBCs are Incompeatiith maternal anti A or B they

are rapidly hemolyzed so that the Rh antigens are not
available to produce antigenic stimulus [13,14,17].
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Therefore in our study we classified the newborns sntdy, from first of January 2015 till the end of December
ABO compatible and incompatible to compare 20&5 i24 out of 2456 (1%).

incidence diffence between thaie noticed in some From the 186 pregnant women with Rh negative
studies that Male infants are reported to have an increasedotpe, 167 neonates has Rh positive phenotype, only
risk of developing the Rh disease, although the basig4faut of those 167 had developed hemolytic disease due
this observation is unclear. Thus we aimed to compar® Rl Incompatibility (14#1g,other 143 either have not
ratio between male and female in durtetabserve if developed jaundice or developed jaundice due to other
there are similar results. causes than Rh incompatikityd those 143, 188ve

Anemia is considered as common complication ohtitedeveloped Jaundice (68f6) 38 developed jaundice
Rh isoimmunisation, which is caused by the hemalytécto variety of casues [18 dpkysilogical jaundice
mechanism. Thus we obtained the hemoglobin valuésli¥h)12 due tobstetrical trauma (723ue tcABO
the first day of newborns to evaluate the percentagacoimpatibility (196 due tdViaternal Fetal infection
anemic newborns. (4%).

In 90% of cases, senaiitim occurs during delivery.  The Prevalence of Newborns whaRta@mexistent
Therefore, most first born infants witbsRkie blood with ABO Incompatibtiés been concluded from the
type are not affected because the short period fromdfitst of our study, there are 12 cases out of 167 Rh
exposure of Rlositive fetal erythrocytes to the birtimegative mothe(8%) where the mothers have blood
which is insufficient to produce a significardlrigl®ern type O and the neonates with either blood tBp&\& or
antibody response. classified the newborns into two groups, the first group is

The risk and severity of sensitization resportke ABO compatible newborns, and the second group is
increases with each subsequent pregnancy involvitigeaABO incompatible newborns. ABthecompatible
fetus with Rpositive blood. In women who are pronedgooup, out of 155 compatible newborns 24 developed Rh
Rh incompatibility, the second pregnancy with déseas€l5.4%)and in thABO Incompatilgeoup zero
Rhpositive fetus oftproduces a mildly anemic infanthewborns developed Rh dis@fsg
whereas succeeding pregnancies produce more seriouskhe incidence of Rh disease sensitization in Rh
affected infants who ultimately may die in utero fimeompatible newborns as follow: 20 patients out of 105
massive antibethduced hemolytic anemia [11,12,18]. males (19%@nd 4 out of 8@males (6.4%).

In our study we classified the newborns related to thelfhe prevalence of newborns who deesiepéin
motler number of gravidity, to compare the incidencéhef first dayconsidering that each newborn who has
Rh disease in each group to prove that the inciddmmmoglobin below 15 mg/dl is anemic we classified the
increased by each subsequent pregnancy as writteamewborns into normal and anemic neonates.
theory. We found that 42 out of 169 newborns had anemia in

Depending on the severity of the disease, edbh first day, as it is shown in figu(@5%gof the
newborn will develop different degreendicem@and newborns were anemic).
anemia and so different treatment method will be neededhe distribution of newborns that developed Rh
Some patients needs only phototherapy, others may disedse according to number of gravidity: from the 24
albumin and even blood exchange transfusion if seweveborns that developed Rh disease there are 4
anemia developed [3,8]. newborns that are considered gravida |, 6 newborns are

In our study we classified the patients dependingy@avida Il, 3 newborme gravida lll, 2 newborns are
their method if treatment needed, to detect the percengaaéda 1V, 5 newborns are gravida V and 4 newborns are
for each treatment needed and so the severity ofgitaida VI.
disease. There are only 4 newborns out ofc5%) of

primigravida motheeeloped Rh disease, while there
are 20 out of 9&0(8%) of multigravida mothers
RESULTS developeRh disease.
All the 24 newborns with Rh disease developed

The pre_valence_ Of preganant women whom BUndice in the first 24 hdlBs(75%) of them needed
phenotype is negative in BEGA hospital during one Y@®Mootherapy alone4 patients (17%) needed
Out of 2456 pregnant wothere are only 186 whom thhototherapy and albuarid 2 patien{8%) needed

phenotype is negafiwb%]. _ _ hototherapy, albumin and blood exchasfysiwan
The incidence of Rh disease in BEGA hospital has

been deducted from the data in our study, out of 2456

pregnant women, there are 186 women with Rh negati

167 whom newborns have Rh positive pbeaoky TWhcLusion

only 24 newborns developed the Rh disease. Thuslth€he prevalence of Rh negative phenotype in BEGA
incidence of Rh disease in BEGA hospital during one yehaospital is 7.5% which is considered less common than
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Basques (35%) and Caucasians (15%) but more thaftockman JA. Overview of the state of the art of Rh disease:
Asians (1%). This means that they are in moderate rigkistory, current clinical management, and recent progress.
of developing Rh disees@mparable to other races.  Pediatr Hematol Orizfa01; 23:38%03.

. Only 14% of Rh negative women whom fetus has4Rfj3°""man JNRhD hemolytic disease of the newltisngl
positive antigens develop jaundice due to Rh diseas Medl998; 339:172575.

. . . . eDean L. National Center for Biotechnology Information (US);
While 86% either do not develop Rh disease 0r,q05 Biood Groups and Red CellAntiggrz/s. (US);

develop jaundice due to other disease. Thus gvegowman JM. Hemolytic disease (erythroblastosis fetalis).
deducted that not all Rh negatitieer whom fetus is MaternaFetal Mediué: Principles and Practice. 2nd ed.
Rh positive develop Rh disease, only 14% of newbornghiladelphia, Pa: WB Saunders; 1985%13

develop the disease. 7. Urbaniak SJ, Greiss MA. RhD haemolytic disease of the
. The incidence of Rh disease in BEGA Hospital is 9.%tus and the newbd@inod Re\2000; 14:481.

per 1000 which is similar to the incidence conduct& iMurray NA, Roberts IAG. Haemolytic disease of the
USA by the US, the Centers for Disease Control an(]"ie""bornAIrCh DiChild Fetal Neonakad. 2007; 92(2):

. - . F83F88.
Prevention reported in 2003, 6,8 per 1000. T 'S.Bowman JM. Immune hemolytic disease. In Nathan DG,

!nCIdence IS m,UCh less than two decades ago, an thlérkin S (eds): Hematology of Infancy and Childhood, 5th ed.
improvement is due to the blood Rh typing and thesaynders, 1998leonatology: management, procedures,
administration of @dtimmunoglobulins becomes a  oncall problems, diseases and dBase#,, Lange 5th
routine prophylaxis measure. edition. P.34349.

. We concluded from ournsthdtABO incompatibility 10.Chavez GF, Mulinare J, Edmonds LD. Epidemiology of Rh
offers a significant degree of protection against Rhemolytic disease of the newborn in the United States.
sensitizatiorsince the results showed decreasegpeé/’r‘g/'np‘stljglvi‘;“ fg;rﬁfriizetdtf?é%éoldman L Ausiello b
incidence of Rh disease in ABO Incompati . o Co : o '
newborns compared to ABO Compatible newborns. Eclj:éviceer?lzlo'\(/l)sqcﬁgsslrg ed. Philadelphia, Pa: Saunders

: lr_‘ o_u_r StUdY being Male newbornscm_nes&iered 12.Cacciatc;re A, Rapiti S, Carrara S, Cavaliere A, Ermito S,
significant risk factor to develop Rh disease, becausgjnatale A, Imbruglia L, ebbtetric management in Rh

20 out of 10®ales (19%gnd 4 out of G8males alloimmunizated pregnankyPrenat Med2009; 3(2):
(6.4%yeveloped Rh disease. 2527.

. Anemia is common complication in Rh disease, sirfc#loise KJ Jr.dgjnosing hemolytic disease of theifetus

25% of patients had anemia in the first day of life.  to put the needlesawdyEngl J Me2DO06; 355:1924.

- Birthorder is considered important factortfnee . Errtlar:/?an?ilorl;agfaﬁ:asmﬁ:;ﬁcM;ggiggrgf ir?feaf?til?g f!\?ldthr?ewbom
are only 4 newborns out of 70 (5%) ofr@xiitia '
mothers developed Rh disease, while there are zglgﬂematology Am Soc Hematol Educ Pr2g0ar 591

. . aisels MJ, McDonagh AF. Phototherapy for neonatal
of 96 (20.8%) of multigravida mothers develope fhundiceN Engl J Me2D08; 358:9228.

disease. Thus we concluded that multigravida;dSsmitswintiens VE, Walther FJ, Lopriore E. Rhesus

considered significant risk factor. haemolytic disease of the newborn: postnatal management,
associated morbidity and-femg outcoen Semin Fetal
Neonatal Me®008; 13:26571.
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IZOIMUNIZAREA RH LA NOU -NASCUT:
FIZIOPATOLO GIE, FACTORI DE RISC,
INCIDENTA, COMPLICATII SI TRATAMENT

REZUMAT

Incompatibilitatea Rh este o boala hemolitieaalscnbuare reprezinta cauza principala de anemie si icter
moderat si sever la fetusi shaseuti. In timpul sarcinii femeile ¢ipdeRh negativ pot dezvolta anticorpi
impotriva fetusilor cu Rh pozitiv. Incompatibilitatea Rh ramane o problema semnificativa in obstretica
neonatologie, care poate duce la hemoliza severa si chiar hidrops fetal in viata intrauatecirfarsi la nou
preventie si tratament adecvat si la timp.

Cuvinte cheieizoimunizarea Rh,-nascut, factori de risc, icter.
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