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Editorial:

VIRUS DEL PAPILOMA HUMANO.
ASPECTOS ACTUALES.

Prof. José Maria Eir6s Bouza MD, PhD.

Area de Microbiologia. Facultad de Medicina.
Universidad de Valladolid. Espaia

eiros @ med.uva.es

English version

Desde la Revista Electronica de Biomedicina se nos invita a establecer algunas
consider aciones sobr e patdgenos emer gentes potencialmenteimplicadosen la
gener acion de enfermedades con reper cusion sociosanitaria. Sin duda el virus
del papiloma humano (VPH) seasimila a este perfil por su mantenida
actualidad. Setrata de un viruscon ADN bicatenario de 45-55 nm, desnudo,
con una capside icosaédricl2. Su genoma posee, entre otros, losgenesE1 aE7
que setranscriben al inicio del ciclo vital del virusy codifican proteinas
necesarias para lareplicacion, lainfeccion persistentey la car cinogénesis. Se
han detectado mas de 120 genotipos de VPH, se han secuenciado
completamente mas de 80 genotiposy se han identificado un nimer o mayor
de posibles nuevostipos mediante la amplificacion de sus regiones
subgendmicas3 L os papilomavirus estan perfectamente adaptados a la célula
epitelial en viasde diferenciacion dela piel o lasmucosasy activan la
magquinaria celular en beneficio propio*.

Los VPH con tropismo anogenital pueden dividirse en tresgrupos. el primero
estd asociado con un alto riesgo de desarrollar cancer cervical, son los VPH
denominados de altoriesgo (VPH AR), y comprende los genotipos 16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73y 82; € segundo grupo esta asociado
con un bajo riesgo de desarrollo car cinogénico, son los VPH de bajo riesgo
(VPH BR), y comprende los genotipos 6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81y

http://biomed.uninet.edu/2010/n2/editorial-es.html
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CP6108; finalmente tres genotipos, € 26, € 53y el 66, son consider ados de
probable alto riesgo, hasta el momento presente. Estos grupos ademas
difieren entre si en la composicion molecular de algunas oncoproteinas
viricas3. No esta definitivamente establecido el sistema de tipificacion en e
sentido que es posible la categorizacion delos gruposy la asignaciéon de
nuevostipos.

L os estudios epidemiol 6gicos o clinicos que han incor porado técnicas de
biologia molecular detectan deter minados genotipos de VPH oncogénicos o de
alto riesgo en préacticamente €l total de los canceres cervicales, cuando la
muestra es adecuada y la tecnologia de deteccion viral es de alta sensibilidad>.
Distintas contribuciones han demostrado que algunos tipos de papilomavirus
son la causa necesaria para el desarrollo de cancer cervical>’ A pesar deé€llo,
en Espafia no es una analitica que esté implementada de forma gener alizada
en todos los servicios de microbiologia y hay escasa tradicion en el cribado
diagnostico rutinario de VPH en los hospitales.

En e mundo se estima una prevalencia deinfeccion por VPH en mujeres que
varia del 2% al 44% ’ existiendo grandes difer encias geogr éficas y sociales.
Hasta un 70% de las mujeres sexualmente activas sufren una infeccion por
VPH alolargo de su vida8. La prevalencia de infecciones subclinicas en
edades de mayor actividad sexual puede afectar hasta un 40% dela poblacion
femenina con tasas deinfeccion de un 10-15% anual. La prevalencia es mayor
en mujeresjévenesy tiende a disminuir con la edad. Se ha observado un
segundo pico en mujeres alrededor dela menopausia, que podria deberseala
reactivacion de infecciones latentes o infecciones nuevas en este periodo®. L as
infecciones por VPH suelen ser transitorias, resolviéndose de manera
espontanea en la mayor parte delos casos. Solamente en un 10-20% delas
mujereslainfeccion se cronifica, siendo estaslas que tendrén un alto riesgo
de evolucionar hacia cancer cervicall0. El carcinoma por VPH esun evento
raro de unade lasinfecciones de transmision sexual mas comunes en las
muj er es.

El diagnostico molecular de VPH se ha postulado como una de las nuevas
herramientas parala erradicacion, asi como parala monitorizacion y
vigilancia epidemioldgica, del cancer de cervix11.12, En los Gltimos afios se han
producido cambios muy importantes en la profilaxis del cancer cervical con €l
desarrollo de las nuevas vacunas de VPH frente a algunos serotipos. Su
implementacion en los programas de vacunacion en algunos paisesinfluira a
lar go plazo en la presentacion de esta patologia. Estos hechos har an mas
necesario € diagnostico de la infeccion VPH como herramienta de control. Se
ha demostrado que e diagnéstico de VPH permite anticipar riesgo de
desarrollar lesiones car cinomatosasy pre-carcinomatosas en mujeres
infectadas!3. En los futur os cribados poblacionales de cancer decervixy a
medida que las cohortes de mujeres vayan siendo vacunadas € diagnostico de
VPH junto con la citologia podrian permitir espaciar las exploraciones
ginecologicasy ayudar al control dela efectividad vacunal. En el abordaje
diagnéstico delainfeccion VPH en primer lugar se encuentra el cribado
diagnéstico, que consiste en la deteccion molecular del genomaviral y

http://biomed.uninet.edu/2010/n2/editorial-es.html



Rev Electron Biomed / Electron J Biomed 2010;2:5. Editorial: VIRUS DEL PAPILOMA HUMANO. ASPECTOS ACTUALES.

distingue a las per sonas como infectadas o no infectadas. En segundo lugar se
realiza la identificacion de los serotipos a partir de muestras patrén para
genoma de VPH y seidentifican el papiloma o papilomasimplicadosen la
infeccién. Existen distintastécnicasy metodologias para la identificacién, y
alguna menos para € cribado. Ninguna de ellas ofrece una sensibilidad del
cien por cien y distintos estudios'420, han demostrado que cuando se aplican
a una misma poblacion algunos de los VPH identificados discrepan entre si.

En nuestro criterio existen dos prioridades esenciales en el ambito dela
infeccion por VPH. De una parte describir con nitidez €l perfil delas pruebas
diagnosticas empleadas en € ambito asistencial que deben servir ala
demanda generada por los clinicos que atienden patologia r elacionada con la
infeccion por VPH. De otra establecer mediante cribados de muestras
poblacionales la prevalencia dela infeccién y su protagonismo en la deteccion
precoz de patologia cervical. Ambas deben ser evaluadas bajo € prismadela
efectividad con una adecuada ponderacién del valor que suponen para los
sistemas sanitariosen losalbores del siglo XXI.
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Human papillomavirus (HPV) are a necessary cause for development of
cervical cancer1.2. To the present moment, morethan 120 HPV genotypes
have been described, at least 80 genotypes have been completely sequenced,
and a greater number of possible new types have been identified based on
amplification of subgenomic regions3. Papillomavirus ar e per fectly adapted to
the mucosal and skin cells under going differentiation, using the cellular
maturation cycle for replication purposes?.
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Anogenital HPV can be divided in two groups depending on therisk of
inducing cervical cancer: high-risk (hrHPV) and low-risk virus group
(IrHPV) which involves genotypes that have been widely referred.
Furthermore, these groups differ in the molecular composition of someviral
oncoproteins. Epidemiological and clinical studies based on high sensitivity
molecular diagnostic methods detect oncogenic HPV genotypesin the vast
majority of the cases of cervical cancer®. Thereisthusa strong evidence on
HPV infection as a necessary cause to develop cervical cancer>7. In spite of
thisevidence, diagnostic of HPV isnot an extended practice neither in Spain
not in other Western European countries.

The prevalence of HPV infection in women ranges from 2% to 44%, with
lar ge variations depending on geogr aphical and social or epidemiological
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differences’. Up to 70% of sexually active women will suffer a HPV infection
throughout their life8. Sub-clinic infection in young age groups could involve
up to 40% of female population depending on their sexual behaviour.

The highest prevalence isfound in young women and tends to decr ease with
age. A second peak isobserved in perimenopausic women, which could be due
to reactivation of previous silent infections or new infections during this
period®. HPV infections use to betransitory, showing a spontaneous
resolution in most cases. Cronification is observed only in 10-20% of the
cases, being these cases those with the highest risk for evolution to cervical
cancer 10, Molecular diagnosis of HPV has emerged as a new tool for the
eradication and epidemiological surveillance of cervical cancer 11,12,

Introduction of the new vaccines against some serotypes of HPV representsa
revolution in the prevention of cervical cancer. It isexpected that the
implementation of the HPV vaccinein the vaccination programs of developed
countrieswill transate into a decrease in theincidence of cervical cancer. In
thisscenario HPV diagnosiswill become more and more important.

Detection of HPV allows evaluating in advancetherisk to develop cancerous
and precancerous lesionsin the infected women13, First step of molecular
diagnostic screening of HPV infection isthe detection of viral genome, in
order to differentiate between infected and no infected individuals. Different
studiestend to demonstrate that HPV diagnosis along with cytology could

differed gynaecologic revisions and could help to evaluate vaccine efficiency14-
20

In our criterion two essential priorities exist in the area of the infection for
VPH. Of apart to describe with brightnessthe profile of the diagnostic tests
used in the welfar e area that must serve to the demand gener ated by the
clinical oneswho attend to pathology related to the infection for VPH. Of
other one establishing by means of sifted of population samplesthe
prevalence of theinfection and his protagonism in the precocious detection of
cervical pathology. They must be evaluated both under the prism of the
efficiency with a suitable weighting of the value that they suppose for the
sanitary systemsin the whiteness of the 21st century.
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RESUMEN:
OBJETIVO: Conocer los niveles plasmaticos nor males de tior redoxina en individuos sanos, en paoblacion adulta.

MATERIAL Y METODOS: Se seleccioné una muestra de individuos sanos adultos, cuyo estado de salud se presumié por ser
donantes de sangr e habituales, que acudieron voluntariamente ala hemodonacién rutinaria. Un total de 49 donantes aceptar on
la participacion de modo voluntarioy firmaron el consentimiento infor mado.

Ladeterminacién delatiorredoxina (Trx) serealizé en los laboratorios de la Unidad de | nvestigacion del Complejo Asistencial
Universitario de Burgos, mediante la técnicade ELISA.

Sereviso la literatura mediante basquedas en Medline (PubM ed) de publicaciones cientificas posteriores al afio 2000, en los que
los respectivos trabaj os hubieran incluido una muestra de individuos sanos adultos.

RESULTADOS: Losvaloresdetiorredoxina plasmética obtenidos en nuestra serie, mostraron unagran variabilidad entre
individuos: la media fue de 31,37 ng/ml, la desviacion de + 10,87 con un rango de 12,25 a 50,77 ng/ml. El por centaje de variacion
(CV) fuede 34,6% vy el rango intercuartil de 22,77 a 38,88 ng/ml.

Se analizan y compar an estos resultados con los que han sido previamente publicados en un total de siete series,
correspondientes a sujetos sanos utilizados como controles de diver sos estudios caso-control. La mayor ia corresponde a series
muy cortas, que mostraron una variacion entre medias muy amplia.

PALABRASCLAVE: Tiorredoxina. Donantes sangre. Estrés Oxidativo.
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SUMMARY: PLASMATIC THIOREDOXIN LEVELSIN HEALTHY INDIVIDUALS.
OBJECTIVE: Evaluation of normal plasma levels of thioredoxin in a healthy adult population.

MATERIAL AND METHODS: The blood wer e collected from 49 healthy adult per sons, whose health was assumed because the
personsareregular blood donors. The participation was voluntary and the informed written consent was obtained for all
persons.

The assay of thioredoxin (Trx) was carried out in the Resear ch Unit of Complejo Asistencial Universitario de Burgos.
Furthermore, we searched Medline for scientific studies after 2000 year, in which have included a control group of healthy
adults.

RESULTS: Theresults showed a large variability between individuals, in the thioredoxin levelsin healthy blood donors. The
aver age obtained was of 31.37+£10.87 ng/ml (12.25 - 50.77 ng/ml) and with a per centage of variation (CV) of 34.6% and
interquartile range of 22.77 to 38.88 ng/ml.

A total of seven series of thioredoxin valuesfor healthy subjects were obtained of scientific studies and were used as controlsfor
case-control studies. Most wer e seriesvery short, which showed a widevariation in their average.

KEY WORDS: Thioredoxin. Blood donors. Oxidative Stress.

INTRODUCCION

Latiorredoxina es una proteina tidlica que ademas de sus propiedades antioxidantes también promueve €l crecimiento celular,
inhibe la apoptosisy modula un nimer o importante de procesos inflamatorios®: 2. Es excretada al exterior celular3 donde
interactua con otr os factores que estimulan e crecimiento celular eintervienen en funciones de regulacion de lainmunidad4.
Cada vez son més los trabajos deinvestigacion que muestan un papel dela Trx en distintas patologias. Esto hace necesario
establecer unos valores derefencia que puedan ser utilizados como control en diferentes patologias.

En base a esto, el objetivo de este trabajo fue evaluar los niveles de Trx en plasma de una poblacion de donantes de Burgosy
compararlo con datos publicados por otros autores.

MATERIAL Y METODOS

El estudio serealiz6 con sangre de 49 donantes habituales, reclutados consecutivamente en horario vespertino, que aceptaron
voluntariamente participar en el estudio y que firmaron el consentimiento después de ser informados sobre el objetivo del
estudioarealizar.

A los donantes se les extrajo una sola y nica muestra de sange para la realizacion del estudio en el centro de Hemodonacion del
Complejo Asistencial Universitario de Burgos, ubicado en el Hospital Divino Valles de Burgos. Se recogié la muestra de sangre

en tubos heparinizadosy se centrifugé a 8000 rpm durante 6 minutos para la obtencion de plasma, serecogié y se mantuvieron

guardados a -80°C hasta su andlisis.

Parala determinacion de la concentracion detiorredoxina se empled un kit de EL1SA, basado en el procedimiento desarrollado
por Kogaki®y Nakamura®, e cual emplea dos difer entes anticuer pos monoclonales contra dos difer entes epitopos de la
tiorredoxina humana. Por otra parte, estos anticuer pos no son capaces de reconocer la tiorredoxina mitocondrial ni la
tiorredoxina de origen no humana, lo que por tanto les confiere una muy alta especificidad.

El Kit de ELISA fue adquirido en Ebisu Build, Shimotsutsumi-cho, Kawabata M ar utamachi, Sakyo-ku, Kyoto 606-8396, Japan.
Para las deter minaciones, se utilizaron 220 uL de muestra de plasma diluidos 1:10, y la lectura se realizé a 450 nm, obteniendo la
concentracion detiorredoxina en ng/ml presente en plasma por inter polacion con € resultado a una curva patr6n obtenido a
partir delos estdndares de reaccion.

RESULTADOS

Nuestro estudio fue realizado en donantes de sangre como muestra de poblacién sana y asintomatica con el objetivo de establecer
un control frente a diferentes patologias. En la Tabla 1 seresumen las car acter isticas poblaciones, con una media de 55 afios de
edad.

En los par&metros analizados no se obser vo ninguna patologia en nuestro grupo de donantes, con la excepcion de los valores de
lipidemia que estaban elevados en el 32% delos sujetos. Las proteinas totales asi como la hemoglobina se encontr 6 dentro delos
rangos nor males.
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Tabla 1. Caracteristicas poblacionales de nuestr o grupo de per sonas adultas sanas

Parametros Control

Edad (afios)

94+3

Sexo 39H/10M
Hipertension 0%
EPOC 0%
Diabetes 0%
Lipidemias 32%
Hemoglobina (g/dL) 152 %11

Proteinas totales (g/dL)

74+04

Losresultados sobre los niveles de tiorredoxina plasméatica en este grupo de donantes, mostraron una gran variabilidad entre
individuos: rango 12,25-50,77; media de 31,37 ng/ml, desviacion del + 10,87; y por centaje de variacién (CV) 34,6% y con un
rango intercuartil de 22,77-38,88 ng/ml.

En larevision bibliogr &fica selecionamos publicaciones accesibles a través de la base de datos PubM ed, sobre trabajos de
investigacion sobr e poblaciones o tratamientos con difer entes patologias, que utilizar 6n para comparar una muestra de control
correspondiente a una poblacion deindividuos sanos adultosy presentaron los resultados como media + desviacion (tabla 2) o
bien, en caso de ser una poblacién de pequefio tamafio, como mediana con susrangosinter cuartil (tabla 3).

En latabla 2 vemos que los tamafios poblacionales utilizados en los distintos trabaj os var ian desde 9 a 81 individuos sanos, cuyas
medias no difieren mucho entre si, con valores de 28 y 24,4 ng/ml respectivamente. L os niveles méas altos de tiorredoxina para un
grupo control. Los niveles mas altos de tiorredoxina para un grupo control son los presentados por Jikimoto® en 2002 con
valoresde 38,6 + 18,5 ng/ml. Losresultados obtenidos en nuestra poblacion, no difieren sustancialmente de los obtenidos por
otrosautores.

Tabla 2. Recopilacion de estudios sobre niveles de Trx expresados como media + desviacion en plasma de
grupos control de individuos sanos8-15

Nakamura y cols (1798) (N=41)" k & 1

[

Makamura y cols (2000) (N=81] f

Nikimoto y cols (2002) (N=40) ; & !
Kishimeoto y cols (2001) (N=7)
Marumoto y cols (2010) (N=18)
Leamreachel ¥ cols (2004) (N=27)
Jekell y eols (2004) (N=29)

Kate y cols (2003) (N=9)

Baker y cols [2008) (N=7] L & {

Mufilz y cols (N=49) k o i

Algunos autor es presentan sus resultados como mediana e igualmente se observa que los resultados var ian entre unosy otros
autores, tal y como se muestra en la tabla 3, dondelos valores oscilan entre valoresde 18 y 49,5 ng/ml.
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Tabla 3. Recopilacion de estudios sobre nivelesde Trx expresados como mediana e | QR, en plasma de grupos control de
individuos sanos!6-20,

Trx niveles (ng/ml)

Autores Mediana - IQR
Sumida y cols (2000) 15 249 (1,3-50,7)
Sumida y cols (2003) 17 23,5 (1,3-50,7)
Callister v cols (2006) 18 18 (13,2 - 36,8)
Leaver y cols (2010) 20 495 (31,.4-71,1)
Nakashima y cols (2005) T 24 (1-51)

DISCUSION:

Lagran variabilidad existente en la literatura, en relacion a los niveles de tiorredoxina plasmaética en grupos control hace
necesar ios estudios que per mitan establecer unos valores dereferencia.

Ademasdelavariabildiad, la mayoria de lostrabajos aqui citados utilizan series muy cortas, o que en algunos casos no per mite
el andlisisde medias, sino que se expresan en cuartiles con el objetivo de obtener una descripcion lo mas certera delosresultados
obtenidos. En este sentido, estambién llamativa la dispersion de los valores que muestran los difer entes autor es.

Excluyendo la serie de Nakamuray col.” nuestra serie, con 49 pacientes, esla mas larga de cuantas han sido recientemente
publicadas. EI método empleado en nuestro estudio, en general, es el mas utilizado para la determinacién de Trx plasmética, lo
cual nos permite una compar acion con losresultados obtenidos por otros autores.

Estosresultados per miten concluir que los valor es basales obtenidos en los controles de diver sas series de pacientes sanos
adultos, presentan una variabilidad no explicada actualmente. L os resultados que han sido obtenidos en nuestro laboratorio, a
pesar dela gran dispersion obtenida en nuestro grupo de donantes, estan entre los rangos obtenidos por otros autor es.
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Latiorredoxina plasmatica (Trx) esun importante proteina tiélica que funciona como un agente reductor de puentes disulfuro
(antioxidante) y tiene gran relevancia en los procesos redox de las proteinas.

Otrasfunciones de esta enzimaincluyen: inhibicion de la apoptosis, promocién del crecimiento celular y modulacion del proceso
inflamatorio. La Trx parece ser importante en multiples patologias, como queda demostrado por su aparicion crecienteen
publicaciones cientificas.

Estetrabajo presenta un estudio de los niveles de Trx, en una de las muestras mayor es de individuos sanos estudiados hasta
ahora, cuantificado a través del método de ensayo inmunoenzimatico (EL1SA).

L os resultados obtenidos, aunque son muy variables entre individuos, se correlacionan con los datos previamentereferidosen la
bibliografia, los cuales también tienen altos coeficientes de variacion. La media obtenida en este estudio fue de 31,37 + 10,87
ng/ml.
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ABSTRACT

Cola nut wasinvestigated for possible har mful effect on the morphology of the stomach, considering its wide consumption and
documented antioxidant properties.

Twenty-five Adult male Wistar ratswith average weight of 167.6 g and randomly divided into fivegroupsA, B, C, D and E each
containing five animals. Care of the animal according to the Rules and Guidelines of the Animal Right Committee of the
Obafemi Awolowo University, Ile-Ife, Nigeria was adopted. Theratsin group A (control) were given distilled water while
animalsin experimental groups B, C, D and E were each given 600 mg/kg body weight of crude extract of Cola nitida by oral
intubation for consecutive three, five, seven and nine days respectively and sacrificed. The stomach was excised, quickly fixed in
10% formal saline and processed histologically, using routine haematoxylin and eosin (H and E) stain. The stained sections were
subjected to mor phometrics analysis at a magnification of sign 40 using the eye piece micrometer procedure.

Theresult revealed a significant reduction in the epithelia thickness of the experimental animals, (Groups A=218.40 um + 144.61
vs. B=117.00 um + 34.88, C=124.80 um * 87.01, D=96.60 pm + 60.04 and E=108.57 um + 122.16) (t=3.04, 2.48, 3.57 and 2.58
respectively, p < 0.05).

Thethickness of the lamina propria and submucosa was not significant in all cases of the experimental when compared with the
control animals (Groups A=109.20 um * 58.52 vs. B=111.80 pum * 61.18, C=111.80 pm * 69.45, D=137.80 um * 34.88 and
E=155.10 um * 90.54) (t=0.14, 0.13, 1.88, 1.90 r espectively, p>0.05) and (A=148.20 um * 50.56 vs. B=109.20 um + 22.27,
C=117.00 um #* 11.07, D=124.80 pm + 71.67, E=162.86 pm * 112.35) (t=1.58, 1.35, 0.60, and 0.46 r espectively, p<0.05).

Thethickness of the muscularis mucosa and muscularis externa wer e significantly increased by the extract, (Groups A=140.40
pm + 95.84 vs. B=358.80 um + 323.07, C=260.00 um + 32.89, D=306.80 um * 148.90, E=374.83 um * 175.44) (t=7.16, 6.36, 3.83,
and 2.89 respectively, p<0.05) and (140.4 um + 47.94 vs. B=358.80 um +161.53, C=260.00 pm + 16.44, D=306.80 um + 74.44,
E=374.83 um + 87.72) (t=2.90, 5.22, 4.20, and 5.22 respectively, p<0.05).

It istherefore evident that the consumption of cola nut leadsto a reduction in the epithelia thickness and a significant increasein
the thicknesses of muscularis mucosa and the muscularis externa and however thisisasa result of increasein the secretomotor
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activity of the stomach when cola nut isingested.

KEYWORDS: Cola nut. Glands. Cola extract. Secretions. M or phometric

RESUMEN: EFECTOSMORFOMETRICOSDEL EXTRACTO DE COLA NITIDA SOBRE EL ESTOMAGO DE RATAS
WISTAR, MACHO ADULTAS

Lanuez de colafueinvestigada por posible efecto nocivo sobre la morfologia del estdmago, teniendo en cuenta su amplio
consumo y sus documentadas propiedades antioxidantes.

Veinticinco ratas Wistar machos adultas con peso promedio de 167,6 gramos se dividieron aleatoriamente en cinco grupos: A, B,
C, Dy E cada uno con cinco animales. El cuidado de los animales fue de acuerdo con las Normasy Directricesde la Comision
Animal Derecho dela Universidad Obafemi Awolowo, Ile-Ife, Nigeria. Lasratasdel grupo A (control) recibieron agua destilada
mientras que los animales en los grupos experimentales B, C, D y E recibieron cada una 600 mg/ kg de peso cor poral del
extracto crudo de Cola nitida mediante intubacién oral por periodos consecutivos detres, cinco, siete y nueve dias,
respectivamente, al cabo de los cuales fueron sacrificadas. El estémago fue extirpado quir irgicamente y fijado inmediatamente
en solucion de formol salino al 10% y procesado histoldgicamente, y tenido con hematoxilinay eosina (H y E). L os cortes teflidos
fueron sometidos a andlisis de morfometria, con un aumento de 40 utilizando un micrémetro ocular.

El resultado revel6 una reduccién significativa en el espesor del epitelio delos animales de experimentacion, (Grupos A = 218.40
pm + 144.61 vs. B=117.00 um + 34.88, C=124.80 um * 87.01, D=96.60 um + 60.04 and E=108.57 um * 122.16) (t=3.04, 2.48, 3.57
and 2.58 respectivamente, p < 0.05).

El espesor de lalamina propiay submucosa no fue significativa en todos los casos de cuando se compar an con los animales
control (Grupos A=109.20 pm + 58.52 vs. B=111.80 pm # 61.18, C=111.80 um + 69.45, D=137.80 um * 34.88 and E=155.10 ym *
90.54) (t=0.14, 0.13, 1.88, 1.90 respectively, p>0.05) y (A=148.20 pm + 50.56 vs. B=109.20 pm * 22.27, C=117.00 pm + 11.07,
D=124.80 um * 71.67, E=162.86 um + 112.35) (t=1.58, 1.35, 0.60, and 0.46 r espectivamente, p<0.05).

El espesor dela muscularis mucosay muscular externa seincrementaron de manera significativa por el extracto, (Grupos
A=140.40 pm + 95.84 vs, B=358.80 um + 323.07, C=260.00 um + 32.89, D=306.80 pm + 148.90, E=374.83 um + 175.44) (t=7.16,
6.36, 3.83, and 2.89 respectively, p<0.05) y (140.4 pm # 47.94 vs. B=358.80 pm +161.53, C=260.00 um =+ 16.44, D=306.80 pm +
74.44, E=374.83 um + 87.72) (t=2.90, 5.22, 4.20, and 5.22 respectivamente, p<0.05).

Por tanto, es evidente que el consumo de nuez de cola lleva a una reduccion en € espesor de los epiteliosy un aumento
significativo en el grosor dela mucosay la muscular muscular exter na. Esto se produce como resultado del incremento dela
actividad secretomotora del estémago cuando seingierela nuez de cola.

PALABRASCLAVE: Nuez de Cola. Glandulas. Extractos de Cola. Secreciones. M orfometria.

INTRODUCTION

In Nigeriait isgenerally acknowledged that the Y orubas grow the Cola nut; the Hausas eat it, while the | gbos celebratesit. In
Igbo land it isa common saying that "he who brings cola bringslife', it isa sign and gesture of friendship, this showsthat Cola
nut cut acrossall the major tribesin Nigeria and it istherefore a plant of importancel-4. The seeds of cola nut are considered a
symbol of hospitality in Africathey aretaken asa stimulant, antioxidant and masticatory, but it wasreported to aggravate
gastric and duodenal ulcer by increasing the level of gastric acid produced suggesting effect on the stomach morphology. This
study investigated the effects of cola nut ingestion on the stomach of adult male Wistar ratsasit affect the morphometrics of the
different histologic layers of the stcomach.

Therearefour layersin the stomach according to the general plan of the gastrointestinal tract>7, which are asfollows:

| Mucosa: The surface of the stomach islined by smple columnar epithelium whose cells are made up of surface mucous cells.
There are numerous invaginations of the surface epithelium, which extendsinto the lamina propria. The surface mucous cells
produce a cloudy, viscous and alkaline mucous that formsa thick gel-like coat that adheresto the surface epithelium and protect
it from abrasion and the acid content of the stomach812. The mucosa isthrown into longitudinal folds also called gastric folds or
ruggae, which disappear when the stomach isfully distended.

Glands are present in the lamina propria which separatesthe gastric pitsthat are parallel to each other; the gastric pits occupy
approximately 25% of the mucosa, the glandsin the lamina propria empty into the bases of the gastric pots: the stomach is
divided into three histological regions based on the nature of the glands:
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1. Cardiacregion isa narrow band near the opening of the esophagus, which contains cardiac glands. The glands are branched
simpletubular glands and are composed almost entirely of mucus secreting cells with few odd enter oendocrine cells present and
few secretory cell characteristic for the fundic regions may be present10.

2. Fundic region: this constitutes the majority of the ssomach. The glandsin thisregion are oriented more or less perpendicular
to the surface epithelium, they are known as gastric, principal or fundic glands and extend all the way to the muscularis
mucosae. About three to seven glands open into the base of each gastric pit. Each gland consists of three parts: a deep body or
base; an intermediary fairly long and narrow neck and an upper isthmus. At their base the gland may divide into two or three
branches which become dlightly coiled. In the fundic region, almost all the entire lamina propriaisoccupied by glands. The
lumina of the glands are usually not identifiable and they usually appear more like cords of cells. The only typical lamina
propria can be seen in areas between the fovealae and around the bases of the glands. The following cell types can be seen in the
glands of the fundic region:

a. Mucous neck cells: these arelocated between the parietal cellsin the neck region of the gland, they secrete soluble mucous
only under vagal stimulation. They are shorter than the surface mucous cells

b. Parietal or oxyntic cells: these occur predominantly in the neck of the gland inter sper sed among the mucous neck cells, they
are situated deeper, between and below chief cellsin lower part of the gland. They secrete hydrochloric acid (HCI) of the gastric
juiceand intrinsic factor. They areintensely eosinophilic due to the amount of membrane comprising an extensive intracellular
canalicular system and numerous mitochondria. The HCI secretion is stimulated mainly by gastrin; they activate pespinogen and
effectively sterilizethe ssomach. Theintrinsic factor isa glycoprotein that binds vitamin B12, they are necessary for resor ption
of vitamin B12 which is essential for maturation of red blood cells®10.12

c. Chief or zymogenic cells: they arethe most numerous of all the cell types and arelocated primarily in the body of the glands
and are protein secreting cells. Their basophilia stems from their abundance of rough endoplasmic reticulum. They secrete
pepsinogen which isa precursor of the proteolytic enzyme pepsin to which it is being converted upon contact with gastric acid,
the optimum pH of pepsin is 2, thisenzymeisable, to break collagen.

d. Entero endocrine or Neuroendocrine cells: These cells are prevalent near the base but can be found anywherein the glands.
They are not readily identifiablein histological preparations but show up with varioussilver stainsand hence wer e also known
as argentaffin and argyrophilic cells, other namesinclude enter ochromaffin and APUD cells (Amine precursor uptake and
decarboxylation cells). Enteroendocrine cells secrete their product into the lamina propria whereit istaken up by blood vessels.
Thus, stainsthat reveal their granites show them to be at the basal, rather than the lumina. The major secretory product of the
enter oendocrine cells of the stomach is gastrin secreted by the G cellswhich stimulate the production of HCI; somatostatin
secreted by D cellswhich inhibit G cellsand thereby HCI production; other type of productsare VIP (vasoactive intestinal
peptide) secreted by D cells, glucagon, serotonin and substance P.

e. Undifferentiated cellsor stem cells: These cellsare found in the neck region and giveriseto all the other cell types. They are
low columnar cellsand arefew in number, their presenceisonly revealed in preparationstreated with tritiated thymidine, they
travel upwardsto replace surface mucous cells whose life span is 3-5 days and downward to replace parietal, chief and
enteroendocrine cells whose life span is about a year 9.1012-13,

3. Pyloricregion isthe part of the stomach proximal to the pyloric sphincter and contains pyloric glands. They are short, more
coiled, have branched tubular glands with a wide lumen. Their cells secrete mucousand are similar in appearance to the surface
mucous cells also present are the enteroendocrine cellsmainly G cells which are more frequent than in the principal glands a few
parietal cells may be present but chief cells are usually absent10,

Thelamina propriaisformed by a very cell-rich loose connective tissue made up of fibroblasts, lymphocytes, plasma cells,
macr ophages, eosinophilic leucocytes and mast cells (10).

The muscularis mucosa of the stomach consists of an inner circular and outer longitudinal layer. In some areas, a third usually
circular layer is present. Strands of smooth muscle extend from the inner layer into the lamina propria; they are thought to be
involved in facilitating the outflow from the gastric glands!2.

I1. Submucosa: Thisismade up of smooth muscle which supports the mucosa consisting of dense connective tissue which
contains large blood vessels, lymph vessels and nerves plexus of M eissner 10,

I11. Muscularis externa or muscularispropria: Thisconsists of threefairly indistinct layers; an inner oblique middle circular
and outer longitudinal layer (14). Thelayers are somewhat randomly oriented and some are absent or poorly developed in some
areas. The muscularis mixes the chyme and expelsit into the small intestine, the muscularis contains M eissner's plexus, but they
arelocated between thecircular and longitudinal fibers of the muscularis externa and concentrated in the submucosa, myenteric
plexus, superior mesenteric plexus and Auerbach's plexustO.

V. Adventitia or Serosa: The stomach is covered by a serosa which is continuous with the peritoneum of the body via the
omentum, it consist of blood vessels, nerves and adipose tissues 10.12,15

MATERIALSAND METHODS

Careand Management of The Animals: The animalswerereared in the Animal House of the Department of Anatomy and Cell
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Biology, Obafemi Awolowo University, Ile- Ife, Nigeria. They were kept in metabolic cages and fed commercially availablerat
chow bought from Guinea Feeds Limited Ewu, Edo State, and water was given freely. They wereleft to acclimatize for two
weeks. The weight of the animals was taken once a week. The experiment involved twenty five presumably healthy adult male
Wistar ratswith average weight of 167.6 g and randomly divided into five groups A, B, C, D and E each containing five animals.
Careof theanimal according to the Rules and Guidelines of the Animal Right Committee of the Obafemi Awolowo University,
Ile-Ife, Nigeria was adopted.

Preparation of Cola nitida Extract: Fresh kola nut seeds wer e purchased from local market in Ile - Ife, Nigeria. The seeds
weighed 100 g and were cut into piecesand dried; the dried seeds wer e ground into powder, using the electric grinding machine
in the Department of Phar macology, Obafemi Awolowo University |le - Ife, Nigeria and extraction done using 70% ethanol in a
Soxhlet extraction, the powder which weighed 2.35 g was poured into the solvent for three days. The extract wasfiltered using
glass funnel and cotton wool plug, the residue wer e discar ded and thefiltrate kept and taken to the Science Central Laboratory,
Obafemi Awolowo University, Ile- Ife, Nigeriawhereit was concentrated using rotary evaporator and freeze-dried into a solid
mass. 0.60 g of the extract was weighed out and dissolved in 1 ml of distilled water to give 600 mg/ml/kg 16-17 of ethanolic extract
(Colanitida extract).

Administration Of Extract And Animal Sacrifice: Animalsin group A (control) were given distilled water, animalsin Groups B,
C, D and E which serve as experimental groups given 600 mg/kg body weight of aqueous extract of Cola nitida via oral route!8
using oropharyngeal tube. The extract was administered for three, five, seven and nine daysrespectively. All the animalswere
sacrificed by cervical dislocation. Ventral abdominal incision was carried out on the animals and the organ of choice; the
stomach was excised, stomach tissuesfor histological analysiswere fixed in 10% formal saline, the area of interest in the stomach
isthe corpus (body) where most of the digestive action of the stomach takes place.

Morphometric Analysis: Morphometric analysiswas carried out on the epithelial thickness, mucosa thickness, lamina propria
thickness, muscularis mucosa thickness, submucosa thickness and muscularis exter na thickness.

The microscope was calibrated by the Eyepiece Micrometer procedurel9-21

RESULTS

It was noted from table 1 that the effect of cola extract administration on epithelia thickness was significant when the control
was compar ed with the test groups (p < 0.05). It was noted from table that the effect of cola extract administration on mucosa
thickness when the control was compared with the test groups was only significant at day nine (p < 0.05).

TABLE 1= EFFECT OF COLA EXTRACT ADMINISTRATION ON THE THICKNESS OF THE GASTRIC LAYERS  (in microas
"
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It was noted from table 1 that the effect of cola extract administration on the thickness of size of the lamina propria when the
control was compared with test groupswas not significant (p > 0.05).1t was noted from the table that the effect of cola extract
administration on the submucosa thickness when the control animal was compar ed with the test groupswas found to be
statistically insignificant (p > 0.05).

It was noted from table 1 above that cola extract have a significant effect on the thickness of the muscularis mucosa for three,
five and nine days of administration respectively, it was however found to beinsignificant for the seventh day of administration
(p > 0.05). It was noted from the table above that cola extract have a significant effect on the thickness of the muscularis externa
for three, five, seven and nine days of administration when compared with the control group (p < 0.05). It was however found
insignificant for the seventh day of administration (p > 0.05).

It was noted from the table that the effect of cola extract on the thickness of the epithelium was statistically insignificant for all
groups (p > 0.01). It was also found to beinsignificant for all groups on the thickness of the mucosa of experimental animals for
three, five and seven day when the control was compar ed with the experimental. (p > 0.01). It was however significant for animal
treated for nineday (at p < 0.01).

It was also noted from the table that the effect of cola extract administration on the thickness of the lamina propria when the
control was compared with test groupswas not significant (p > 0.01). It was noted from thetablethat the effect of cola extract
administration on the submucosa thickness when the control animal was compar ed with the test groupswas found to be
statistically insignificant (p > 0.01)

http://biomed.uninet.edu/2010/n2/0jo.html


file:///D|/BIOMED/LA-WEB/2010/n2/ojo/table1.jpg

Electron J Biomed 2010;2:22. Ojo et al. EFFECTS OF COLA NITIDA EXTRACT ON THE STOMACH...

Cola extract was also found to have statistically insignificant effect on the thickness of the muscularis mucosa when the control
was compar ed with the experimental groups (p < 0.01).

Cola extract administration was also found to have a highly significant effect on the thickness of the muscularis externa for
animalstreated for three, five, seven and nine days when compared with the control (p > 0.01).

It was noted from table that the effect of cola extract on the epithelia thickness was found to be statistically insignificant for all
groups (p > 0.001). It was also not significant on the mucosa thickness for all groups (p > 0.001).

The effect on the lamina propria thickness, submucosa thickness and muscularis exter na thickness also found to be statistically
insignificant for all groups (p > 0.001). The effect on the thickness of the muscularis mucosa was however found to be very highly
significant for animalstreated for 3 and 5 days (p < 0.001) and not significant for animal treated for seven and nine days (p >
0.001).

DISCUSSION

Theresults of the epithelia thickness of the treated animals with the control using students't' test was found to be significantly
reduced (p <0.05). Thisgives more credenceto earlier reportsthat the use of kola nut and other plant extract leadsto necrotized,
eroded and degraded epithelia lining of stomach. Thiswas as a result of ulceration of the epithelia lining of the stomach18-22, The
results of the lamina propria thickness, submucosa thickness of treated animals compared with control using students't' test was
found to beinsignificant (p> 0.05) this confirmsearlier report on the effect of cola nut intake on the lamina propria and
submucosa 242728,

The results of the muscularis mucosa thickness and serosa thickness of treated animals compared with control using students't'
test was found to be significantly increased (p <0.05 and p <0.01) this gives more credenceto earlier reportsthat kola nut extract
ingestion significantly induce gastric acid secretion by acting upon circular fibres of the stomach mucosa and so increasing
secretion leadsto increasing release of the gastric secretions into the gastric pits?2.23,

CONCLUSIONS:

Theresults obtained in this study following the administration of 600 mg/kg body weight of ethanolic extract of cola nitida to
adult male Wistar rat causes degradation of the epithelia lining of the sscomach. Thisisasa result of theincreasein the number
of acid secreting cellsand an increase in the activity of the acid secreting cells leads to the wearing away of the surface
epithelium which accompany this activity.

Morphometric studiesrevealed areduction in thickness of the epithelia lining, increase in thickness of mucosa and muscularis
which leadsto increase in secretomotor activity of the stomach. It istherefore concluded that kola nut that istaken by people of
all agesand cadres should be taken with moderation asit hasits own side effect putting to rest the erroneous view that kola nut
ingestion have no side effect.

REFERENCES

1.- Sundstrom L. The cola nut functionsin West African Social Life. Studia Ethnographica Upsaliensis (Stockholm:
Almgvist and Wiksell) 1966;28: 135-149.

2.- Hauenstein A. Lanoix de cola: costumes et rites de quelques ethaies de cote d'lvoire. Anthropos 1971;69:457-493.
3.- Lovegoy PE. Kolain theHistory of West Africa. Cahier d'etudes africaines. 1980; XX (1-2): 77-78

4.- Trindall R. Ethnobotanical L eaflets: The Culture of Cola: Social and Economic Aspects of a West African
Domesticate. Carbondale: Southern Illinois University Herbarium 1997.

5.- Hellberg H, Bjerkas|. The anatomy of the oesophagus, stomach and intestine in common wolffish (Anarhichas lupus
L.): abasisfor diagnostic work and research. Acta Vet Scand. 2000;41:283-297.

6.- Arellano JM, Storch V, Sarasguete C. Histological and histochemical observationsin the stomach of the Senegal sole,
Solea senegalensis. Histol Histopathol. 2001;16: 511-521.

7.- Suigmez M, Ulus E. A study of the anatomy, histology and ultrastructure of the digestive tract of Orthrias angorae
Steindachner, 1897. Folia Biol (Krakow). 2005;53(1-2):95-100.

8.- Filipe M 1. Mucinsin the human gastrointestinal epithelium: areview. Invest Cell Pathol. 1979;2:195-216.

http://biomed.uninet.edu/2010/n2/0jo.html



Electron J Biomed 2010;2:23. Ojo et al. EFFECTS OF COLA NITIDA EXTRACT ON THE STOMACH...

9.- Fawcett DW. A Textbook of Histology. Twelfth edition. Ed. Chapman and Hall. New York, 1994.

10.- Sternberg, S. Stephen (editor). Histology for Pathologists 2nd Edition: Lippincott-Raven Publishers, Philadelphia,
1977.

11.- Berman |. Colour Atlasof Basic Histology, Second edition. Appleton and L ange, Stanford, Connecticut, 1998.

12.- Young B, Health JW. Wheater's. Functional Histology: A text and Colour Atlas 4th edition. Churchill Livingstone.
Harcourt Publishers, 2000.

13.- Matsuyama M, Suzuki H. Differentiation of immature mucous cellsinto parietal, argyrophil and chief cellsin
stomach grafts. Science. 1970;169: 385-387.

14.- Reitel CW, Travill AA. Structure and Carbohydrate histochemistry of the stomach in eight species of Teleos.
Journal of Morpholology. 1978:158: 155-167.

15.- Leeson CR, Lesson TS, Paparo AA. Textbook of histology. WB Saunders. Philadelphia 1985

16.- Ettarh RR, Okoosi, SA, Eteng MU. The influence of kolanut (Cola Nitida) on exploratory behaviour in rats. Pharm
Biol. 2000; 38:281-283.

17.- Chukwu L O, Odiete WO, Briggs L S. Basal metabolic regulatory responses and rhythmic activity of mammalian
heartsto aqueous kola nut extracts. Afr. J. Biotechnol. 2006;5:484-486

18.- Monosson E. (Ed). Environmental Health, Ecotoxicology and Risk Assessment Absorption of Toxicantsin
Encyclopedia of Earth. National Library of Medicine. Washington BC 2007.

19.- World Health Organization. Calibrating the Microscope. In Basic Laboratory Methodsin Medical Parasitological.
1991

20.- Baker FJ, Silverton RE, Kilshaw D, Shannon S, Couthine DL, Eggleston S, Mackenzie JC. Laboratory Technology
6th edition Butter Worths & Co. (Publishers) Ltd, 1985.

21.- Ofusori DA, Caxton-Martins EA, Adenowo TK, Ojo GB, Falana BA, Komolafe AO, Ayoka AO, Adeeyo AO,
Oluyemi KA. Morphometric study of the stomach of African pangolin(Manistricuspis). Sci. Res. Essays. 2007;2:465-467.

22.- 1bu JO, lyama AC, 1jije CT, Ishmael D, Ibeshim M, Nwokediuko S. The effect of cola acuminata and cola nitida on
gastric acid secretion. Scand J Gastroenterol Suppl. 1986;124:39-45.

23.- Ibironke GF, Olaleye SB, Balogun O, Aremu A. Effects of diets containing seeds of Gar cinia Kola on gastric acidity
in experimental ulceration in rats. Phytother Res. 1997; 11:312-313.

24.- Chung KT, Wong TY, Wei Cl, Huang YW, Lin Y. Tanninsand human health: areview. Crit Rev Food Sci Nutr.
1998;38:421-464.

25.- Sokar Z, Gadhi CA, Benharref A, Jana M. Toxic effect of Herniaria cinerea DC. on the stomach, intestine, lung, and
kidney of rats. J Ethnophar macol. 2003;88: 149-153.

26.- Dehghani F, Khozani TT, Panjehshahin MR, Karbalaedoost S. Effect of Teucrium polium on histology and
histochemistry in rat stomach. Indian J Gastroenterol. 2005;24:126-127

27.- Kapicloglu S, Baki AH, Tekelioglu Y, Araz K. The effect of cola consumption on oral mucosa in rats. Dis Esophagus.
2000;13:69-71.

28.- Magaji RA, Ali MA, Mabrouk MA,lbrahim NDG. Therole of Clove on mucosal damagein albino aats: Book of
Abstracts of the 1st I nternational Neur oscience Conference. J Environmental Neurosci Biomed 2007;1:1.

Correspondence:

Ojo, Gideon B.

Department of Anatomy,

College of Health Sciences
Bowen University, P.M. B. 284,
Iwo. Osun State,

Nigeria.

Email: ojogbfavour @ yahoo.com

http://biomed.uninet.edu/2010/n2/0jo.html


mailto:ojogbfavour @ yahoo.com

Electron J Biomed 2010;2:24. Ojo et al. EFFECTS OF COLA NITIDA EXTRACT ON THE STOMACH...

Comment of thereviewer Prof. Pilar Mufiiz Rodriguez PhD. Biochemistry and Molecular Biology. Sciences Faculty. Universidad
de Burgos. Espafia

Thisarticle showed new information about of the biological effect of Kola nut extrac. Kola nut extract isa group of popular
Nigerian and West African stimulants, and it isused in the food industry asa flavoring ingredient and their antioxidant capacity
isknown. The few studies about of their biological effects show both phar macological/toxicological properties.

In this study, the authors have evaluated in Wistar rat, asthe effect of consume of kola nut induces changes the mor phology of
the stomach. They showed that thisresultsare dueto theincreasein the secretomotor activity of the ssomach when cola nut is
ingested.

Comment of thereviewer Prof. Maxim V Trushin PhD. Professor at Department of Genetics of Kazan State University. Kazan.
Russia.

Thearticleby Ojo et al. is devoted to study of effect of kola nut on the morphology of the stomach. In general, the topic of article
isactual onesince kola nut iswidely used nutrient in African populations. Article may be accepted for publication.
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RESUMEN:

Serealiz un estudio observacional, descriptivo y retrospectivo de far macovigilancia, para caracterizar €l comportamiento delas
reacciones adver sas relacionadas con el paracetamol, incluidas en la base de datos de la Unidad Coordinadora Nacional de
Farmacovigilancia, en el periodo comprendido desde enero del 2003 hasta diciembr e del 2008.

Una vez identificadas las principales r eacciones adver sas asociadas al uso del par acetamol y los sistemas de 6r ganos mas
afectados, se determind su distribucion por sexoy grupos de edades. Se clasificar on ademas segun severidad y causalidad, y se
describieron lasreacciones evitablesy sus causas.

Delas 612 reacciones notificadas, las er upciones cutaneas fueron las de mayor cuantia (52,2%), cor respondiéndose este resultado
con el sistema de érganos mas afectado, que fue la piel (54,4%). El sexo femeninoy el grupo de edad entrelos 16 y 39 afios,
presentaron los mayor es por cientos de efectos indeseables, con 62.9% y 30.2%, respectivamente. El comportamiento en cuanto a
severidad y causalidad no sediferenci6 delo reportado en otros estudios, pues predominaron lasreacciones leves (56.7%) y
probables (80.2 %). En cuanto ala evitabilidad, el 69.1% de lasreacciones fueron catalogadas como no evitables, en tanto, los
erroresen laindicacién del paracetamol constituyeron la principal causa de evitabilidad.

PALABRAS CLAVE: Paracetamol. Acetaminofen. Sobredosis. Hepatotoxicidad. Far macovigilancia.

SUMMARY: SECURITY OF PARACETAMOL IN CUBA. 2003-2008

An observational, descriptive and retr ospective study wasrealized to characterize the behavior of the adversereactionsrelated
to paracetamol, including in the data base of the National Coordinating Unit of Phar macovigilance, in the period included from
January of the 2003 to December of the 2008.
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Onceidentified the main's adver se reactions associated to the use of paracetamol and organs systems mor e affected it was
determined hisdistribution by sex and groups of ages. In addition, severity and causality were classified accordantly to the
avoidablereactionsand their causes.

Of the 612 notified reactions, the cutaneous er uptions wer e those of greater quantity (52.2%), corresponding thisresult with the
system of organs mor e affected, then it wasthe skin (54.4%). Feminine sex and the group of age between the 16 and 39 years,
presented/displayed the majors per cents of undesirable effects, with 62.9% and 30.2%, respectively. The behavior, asfar as
severity and causality, was not different from what it was reported in other studies because the slight reactions predominated
(56.7%) and probable (80.2%). Asfar asthe avoidable, the 69.1% of the reactions wer e catalogued like no avoidable, in as much,
theerrorsin theindication of paracetamol constituted the main evitable cause.

KEY WORDS: Acetaminophen. Overdose. Hepatotoxicity. Evitability. Pharmacovigilance

INTRODUCCION

El paracetamol posee una excelente actividad analgésicay antipir ética, siendo de eleccion en pacientes que presentan reacciones
adversasalaaspirina, y en especial, en aquellos casos con Ulcera péptica, hemofilia, asma bronquial y embarazo a término. En la
actualidad e uso del paracetamoal se ha extendido consider ablemente, tanto por prescripcién facultativa como por
automedicacion. Incluso en muchos paises se puede obtener sin necesidad de receta médica. Esto constituye sin dudas una fuente
de preocupacion, pues se ha observado una incidencia cr eciente de insuficiencia hepética asociada al consumo del mismo;.

L uego de su administracién oral, €l paracetamol se absorbe réapidamente desde €l tracto gastrointestinal y se distribuye en casi
todoslos fluidos del organismo. Durante su metabolismo hepatico, una peguefia proporcion se transforma en el metabolito N-
acetilbenzoquinoneimida (mediante hidroxilacion por el citocromo P-450). Cuando el farmaco se administra en dosis

ter apéuticas reacciona con los grupos sulfidrilos del glutation, pero laingestion de grandes cantidades favor ece la inter accion de
este compuesto con los grupos sulfidrilos de las proteinas en el higado, produciendo necrosis e insuficiencia hepatica,._y.

Ahora bien, recientemente se ha estado cuestionando si las dosis ter apéuticas estandar es del paracetamol son completamente
seguras par a todos |os pacientes, pudiendo ser hepatotdxico con dosis superiores a4 gramos por dia.

Teniendo en cuenta que nuestro pais car ece de estudios que car actericen de manera general las reacciones adver sas relacionadas
con este analgésico no opioide, grupo farmacol6gico que en e 2008 se ubic en e segundo escalén dentro de los far macos
asociados a un mayor nimero de reportes de reacciones adver sas (RA)s, se decide la realizacion de unainvestigacion que

permitiera justamente obtener informacién al respecto.

MATERIAL Y METODOS

Serealizé un estudio observacional, descriptivo, transversal y retrospectivo de farmacovigilancia, para caracterizar las
reacciones adver sas asociadas al uso del paracetamol, que fueron notificadas a la Unidad Coordinadora Nacional de
Farmacovigilancia (UCNFv) durante los afios 2003-2008.

Utilizando la terminologia establecida por la Organizacion Mundial de la Saludg, seidentificaron las principales reacciones

adver sas asociadas al uso del paracetamol y los sistemas de 6r ganos mas afectados. Se determiné su frecuencia de aparicion en
términos por centuales seglin sexo y edad.

De acuerdo ala gravedad, las RA se agruparon en leves, moder adas, gravesy mortales. Este gje de clasificacion analiza la
necesidad de hospitalizacion o no, si lareaccién o efecto indeseable requirié cambio de terapia o antidototer apia, si puso en
peligrolavida, y/o si contribuy6 directa o indirectamente a la muerte del paciente;.

Al aplicar € algoritmo de Karch y Lasagna las RA se agruparon en definitivas, probables, posibles, condicionalesy no
relacionadas. Este algoritmo de causalidad tiene en cuenta si existe 0 no una secuencia temporal plausibleentrela
administracion del medicamentoy la aparicién de la supuesta reaccién adver sa, causas alter nativas (otr os far macos, enfermedad
de base) que pudieran explicar lareaccién, s esunareaccion conocida o no, respuesta al suspender el farmacoy s hubo
reaparicion delos sintomastraslareexposicion al mismoy.

Por ultimo se clasificaron en evitablesy no evitables. En este sentido se consider 6 que fue posible evitar la aparicion dela RA
cuando la prescripcion (indicacion, dosisy pauta terapéutica) fueincorrecta segiin €l Formulario Nacional de M edicamentoss,
en caso de automedicacion, y/o cuando la accién farmacol 6gica del medicamento podia explicar lareaccion.

Andlisis Estadistico.

Se aplicaron técnicas de estadistica descriptiva para cada variable. Se utilizaron como medidas de resumen los nimer os
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absolutosy porcentajes, siendo los principales resultados presentados en tablasy gréficos de distribucién de frecuenciasy de
clasificacion cruzada, parafacilitar una mejor comprension de los mismos.

RESULTADOS

Tabla 1. RA asociadas al paracetamol segun sistema de organos afectados.
Cuba 2003-2008

Sospecha de RAM

Erupciones Cutaneas 203 33,2

Piel Dermatitis Atopica 28 46

Otros 102 16,7

Subtotal 333 54,4

Vomitos 56 92

. o Dolor Epigastrico 32 52
Sistema Digestivo Hepat:rr?egalia > 03
Ictericia 2 0,3

otros 17 2,8

Subtotal 109 17,8

Cefalea 13 21

Sistema Nervioso Central Mareos . 20
Otros 34 56

Subtotal 59 96

General Astenia 6 1,0
Fiebre 4 07

Otros 45 7.4

Subtotal 55 9,0

Taquicardia 16 26

Sistema Cardiovascular Ealien Criw : i
Otros 9 1,5
Subtotal 31 51%

Disnea 9 15

Sistema Respiratorio Otros 8 13
Subtotal 17 28

Renal Oliguria 2 03
Hematuria 2 03

Subtotal 4 0,7

Equimosis 2 03

Hemolinfopoyético Petequias 1 0,2
Vasculitis 1 0,2

Subtotal 4 0,7

Total 612 100

Fuente: Base de Datos Nacional de Farmacovigilancia.

En latabla 1 puede apreciar se que las er upciones cutaneas fueron las de mayor cuantia, situando al sistema tegumentario en el
primer escafio dentro de los mas afectados. El segundo puesto fue ocupado por las manifestaciones digestivas, r epr esentadas por
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un grupo amplio de acontecimientos clinicos, dentro de los que resaltaron los vémitosy el dolor epigastrico.

Tabla 2. Distribucion de las RA por paracetamol, segin grupos de edades y sexo.

Cuba 2003- 2008.
Grupos de
Edades Masculino g Femenino Yo
<1 Afo 14 6,2 15 39 29 4.7
1-15A 55 242 79 205 134 | 219
16-39 A 66 29,1 118 309 185 30,2
40-59 A 63 278 113 294 176 | 288
60 y mas 29 12,8 59 15,3 88 144
Total 227 371 385 62,9 612 100

Fuente: Base de Datos Macional de Farmacovigilancia.

Como se muestra en la tabla 2, el sexo femenino presenté mayor nimer o de RA. L os grupos de edades mas afectados fueron los
comprendidos entre los 16-39 afios (30,2% ) y entre los 40-59 afios (28,8% ), en ambos sexos.

Tabla 3. RA por paracetamol segun severidad.
Cuba 2003-2008.

Severidad :
Leve 347 56,7

Moderada 252 412
Grave 9 1.5
Mortal A 0,6
Total 612 100

Fuente: Base de Datos Nacional de Farmacovigilancia.

Aungue predominaron lasreacciones leves (tabla 3), no fue despreciable el nimer o de r eacciones moder adas que se reportaron.
Hubo 4 reacciones mortalesy 9 graves.

Tabla 4. RA por paracetamol segun causalidad. Cuba 2003-2008.

Causalidad %
Definitiva 15 25
Probable 491 80,2

Posible 55 89
Condicional 48 7.8
No relacionada 3 0,5
Total 612 100

Fuente: Base de Datos Nacional de Farmacovigilancia.

Latabla 4 por su parte, refleja el comportamiento de las sospechas segiin causalidad. En este sentido predominaron las
reacciones probables (80.2%).
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Tabla 5. RA graves y mortales al paracetamol segun causalidad. Cuba 2003-2008.

Tipo de RAM Causalidad
Rash eritematoso Probable
Taquicardia Condicional
Edema angioneurético Probable
Necrolisis toxica epidérmica Probable
Graves Depresion respiratoria Probable
Reaccion anafilactica Probable
Disnea Probable
Dermatitis Probable
Taquicardia Condicional
Subtotal 9
Muerte subita Condicional
Insuficiencia hepatica Probable
N Necrolisis toxica epidérmica Probable
Relajacion de esfinter Condicional
Subtotal 4

Fuente: Base de Datos Nacional de Farmacovigilaneia.

A propésito dela causalidad, la tabla 5 nos muestra el grado de asociacién farmaco-reaccion para los cuadros que fueron
clasificados como graves y mortales. Desafortunadamente en su inmensa mayor fa fuer on reacciones probables, 0 sea con una
estrecha relacion de causalidad.

Tabla 6. Distribucion de las RA segun evitabilidad.
Cuba 2003-2008.
RAM evitable

Si 189 30,9

No 423 69.1
Total 612 100

Fuente: Base de Datos Nacional de Farmacovigilancia.

Al valorar la posible evitabilidad delas RA notificadas obser vamos (tabla 6), que el 69,1% fueron reacciones adver sas no
evitables

DISCUSION

Segln mostraba latabla 1, el sistema de 6rganos mas afectado fue la piel (54,4%), destacandose RA tales como: rash cutaneo,
urticaria, dermatitis atOpica, eritema, prurito, entre otras. Descritastodas con €l uso del paracetamol, son consider adas
reacciones de hiper sensibilidad; 5 g.

continuaron por orden de frecuencia, losvomitosy €l dolor epigéstrico, lo cual coincide con lo reportado en otros estudios de
farmacovigilanciag 1,. A diferencia delas manifestaciones dermatol6gicas, estasreacciones si se explican por su mecanismo de
accion. Los analgésicos no opiodesinterfieren en la sintesis de prostaglandinas que tienen efecto citoprotector dela mucosa
gastricags.

En latabla 2 se puede apreciar que el sexo femenino presentd mayor nimero de RA por paracetamol (62.9% ). Esteresultado
también coincide con lo reportado en otras bibliogr afias, tanto nacionales como inter nacionalesy 13.14. El sexo femenino muestra
mayor tendencia a la automedicacion y acude con mas frecuencia a centros de atencion médica, por tanto, reciben més far macos
por este concepto. Ademés aunque los datos no son concluyentes, las mujer es par ecen ser més susceptibles que loshombresala
aparicion deRA 5.17.
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L os grupos de edades més afectados fuer on los comprendidos entr e los 16-39 afios (30,2%) y entr e los 40-59 afios (28,8%), en
ambos sexos. Se considera que la enfermedad articular degenerativa crénica, que apar ece en personas de 40 y mas afios, podr ia
ser laresponsable del consumo elevado del farmaco en estos grupos etar eos;g_1g-

La elevada seguridad que posee € paracetamol quedd constatada con €l analisis de la severidad (tabla 3). Tal y como se esperaba
predominaron las reacciones levesy, . El facil y répido acceso dela poblacion a los servicios de salud en nuestro pais, y e
creciente conocimiento sobr e las r eacciones adver sas medicamentosas evita mayor es complicaciones. Esimportanteresaltar el
hecho de que mésdel 40% delas RA reportadasfueron moderadas. Lo anterior corroborala calidad alcanzada por el Sistema
Cubano de Farmacovigilancia, pues, este tipo de RA requieren atenciéon médica de urgencias u hospitalizacion, asi como
suspensién del tratamiento far macolégico. L asreacciones gravesy mortales se encontraron dentro del rango descrito por la
literaturays.

A lahoradeanalizar la causalidad (tabla 4), observamos un comportamiento similar a otr os estudios que se han publicadog 10,24,
pues estaba hipertrofiada la casilla de reacciones probables (80,2% ). Solo €l 2.5% de las reacciones fueron clasificadas como
definitivas. Sucede que para poder clasificar una RA como definitiva, ademas de presentar una secuencia temporal plausible en
relacion con la administracion del medicamento, y de no poder explicar se por una enfermedad concurrente ni por otros
férmacos 6 sustancias, tiene necesariamente que apar ecer traslareexposicionos, y esto sin lugar a dudas, implica un
cuestionamiento ético por parte del médico, que debe tener como principio basico no hacer dafo.

Mencion especial mer ecen las 48 sospechas clasificadas como condicionales. Esto habla a favor de que yano sereporta solo lo
conocido, lo cual resulta ser muy valido. Maxime si setiene en cuenta que lo que hoy es consider ado condicional por no ser una
reaccion descritaen laliteratura, o por no existir datos suficientes para clasificarla, mafiana pudiera convertirse en una RAM
posible, probable o definitiva, y quien sabe si hasta podriainvalidar un producto.

Al analizar las RA graves (tabla 5), se encontr6 una fuerte asociacion causal con el medicamento en 7 de las 9 que se notificaron.
Seinterpretaron en su gran mayor ia como reacciones de hiper sensibilidad. Estastienen una base inmunolégica o alérgica, se
requier e de contactos sensibilizantes previos con € medicamento causante de lareaccidn o con otro de estructura parecida, y la
intensidad del efecto indeseable no depende de la dosis administrada. Son reacciones que no se pueden predecir, puesno se
conoce el mecanismo por e cual se producen y se consideraron no evitables, 3 o.

En el caso delas 4 reacciones letales, Ilama la atencion la muerte por insuficiencia hepatica, de un paciente que llevaba varios
dias consumiendo el paracetamol para contrarrestar lafiebreen e curso de una hepatitisviral aguda, factor predisponente de
primeralinea, paralaaparicion dereacciones de este tipo; 3. De hecho fue unareaccion clasificada como probabley evitable, a

diferencia de el resto que se consideraron no evitables.

Ahora bien, aungue no provocaron la muerte, hubo 4 reportes mas de dafio hepético. En estos casos serespeté laindicacion y la
pauta de administraciéng. No habia antecedentes patol dgicos que pudieran predisponer ala aparicion de tales efectos. Estos
resultados se cor responden con lo que se esta planteando actualmente, en relacion a la aparicion de dafio hepatico provocado por
el paracetamol, alin a dosis ter apéuticas; 3.

Al valorar la posible evitabilidad delas RA notificadas, se observé (tabla 6) que el 69,1% fueron reacciones adver sas no
evitables. Téngase en cuenta que la mayoria de las reacciones que se presentar on se inter pretan como reacciones de
hiper sensibilidad, no predecibles.

El mayor porcentaje de RA evitables correspondi6 a erroresen laindicacion. Otras causas fueron erroresen € intervalo de
administracion y automedicacion incorrecta. Hubo también un reporte de consumo concomitante de anticonvulsivantes, los
cuales pueden provocar interaccion clinicaimportante con e paracetamol, pues disminuyen la biodisponibilidad del mismo, al
ser, muchos de ellos, inductor es del sistema microsomal hepaticog, se pueden citar algunos como la carbamazepinay €

fenobarbital.

CONCLUSION Y RECOMENDACIONES

En las natificaciones de sospechas de reacciones adver sas por paracetamol que fueron reportadas ala Unidad Coordinadora
Nacional de Farmacovigilancia, desde enero del 2003 hasta diciembre del 2008 se encontré que: las reacciones mas reportadas
fueron erupciones cuténeas, eritemasy vomitos, siendo los sistemas de 6rganos mas afectados la piel y el digestivo. La mayoria se
presentaron en el sexo femenino, los grupos de edades més afectados fuer on los comprendidos entr e los 16-39 afios en ambos
sexos. Predominaron las RA leves, y probables. El mayor porcentaje fueron no evitablesy loserroresen laindicacion
constituyeron la principal causa de evitabilidad. L osresultados de esta investigacion coincidieron en su gran mayor ia con otros
estudios de Far macovigilancia.

La Unidad Coordinadora Nacional de Farmacovigilancia, propone divulgar losresultados de este estudio a los profesionales de
lasalud delos diferentes nivelesde atencidn, y ala Red Nacional de Far maepidemiologia, con €l fin de dar a conocer la presencia
de RA relacionadas con el uso del paracetamol en nuestro pais; enfatizando en laimportancia de administrar dosisterapéuticas,
gue no pueden sobrepasar los4 gramos. En nifiosy adolescentes se debe administrar de 10 a 15 miligramogs/kilogramos de peso
cada 4-6 horas, sin exceder 5 tomas por dia.

Seria oportuno disefiar una intervencién educativa para capacitar al personal de salud, relacionada con €l correcto llenado de los
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modelos de notificacion espontanea de RA y con la necesidad de detectarlasy notificarlas oportunamente. Se recomienda
ademas, promover larealizacion de estudios analiticos, que per mitan cuantificar el riesgo que pudierarepresentar € uso del
paracetamol, parala aparicion de RA hepatobiliares.
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Comentario del revisor Blanca de la Nogal Fernandez. Servicio de Farmacia. Hospital El Bierzo. Ponferrada, L eon. Espafia.

Laseguridad y la responsabilidad en la utilizacion de los medicamentos, estarea de todos: del personal sanitario (medicos,
farmaceuticos, enfermeros, epidemiologos...) y de los pacientes. L a utilizacion de paracetamol y las reacciones toxicas que a nivel
hepatico puede producir, estan ampliamente reflegjadas en la literatura cientificay no por eso, no dejan de producirse
intoxicaciones por acetomifeno.

Larevision de este articulo, confirma otras publicaciones. Por ultimo recordar quela dosis maxima al dia esde 4 gramosy que
setiene que hacer un consumo responsable de estey de todos los medicamentos, a poder ser evitando la automedicacion y
consultando siempre con su medico y farmaceutico

Comentario del revisor Prof. Martin de FrutosHerranz. Presidente del CEIC de Burgosy Soria. Profesor de la Escuela
Universitaria de Enfermeria. Universidad de Burgos. Burgos. Espafia.

L os analgésicos de uso comun, de abundante consumo, a pesar de su buena tolerancia, desencadenan reacciones adver sas,
habitualmente de escasa gravedad, per o potenciadas por la sencillez del acceso a estos farmacos, y la ausencia, en muchas
ocasiones, de control médico en lasindicacionesy la dosificacion.

Es conveniente difundir revisiones como la presente, para queinfluyan y potencien la informacién delos ciudadanos, a partir de
los sanitarios que con ellos serelacionan.

L os datos extraidos de la poblacion cubana, ofrecen resultados equipar ables a los obtenidos con otros grupos. Es de destacar la
existencia de un nimer o no despr eciable de efectos adver sos en nifios y adolescentes, que en la mayor ia de ellos habrian sido
medicados por sus padres, que, aungue no trasciende en que por centaj e car ecen de indicacion médica, es un dato que debe
estimular ain maés hacia la promocion de la educacién sanitaria de la poblacion.

Hubiera sido interesante conocer también los patrones de consumo del paracetamol, trabajo de mayor complejidad y no
asequible por € estudio de la base de datos de far macovigilancia.

Recibido, 09 de febrero de 2010. Recibido revisado, 19 de abril de 2010
Publicado, 25 de mayo de 2010
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ABSTRACT

Previous studies showed that the finger Photoplethysmographic (PPG) signal contains several dynamically distinct components.
Thiswork isfocused on the characterization of the low-dimensional nonlinear component of the PPG signal.

Nine young (5-22 year s of age) and ten adult (30-91 y) presumptively healthy subjects wererecorded during 10 minutesin supine
position. Each individual traces was divided into non-over lapping segments each with 500 data points, and kernel nonlinear
estimation was performed. Noise free Realizations (NFR) wer e gener ated for each nonlinearly estimated segment.

We obtained that 72.8% (657 out of 902 analyzed NFR) of the NFR were periodic, corresponding to limit cycle attractors.
Besides, 14.4% of the attractorswere chaotic, and 7.4% of the NFR corresponded to point attractors. In 47 NFR (5.2%) the
appearance was either periodic or chaotic, but their amplitude waslessthan 10% of the original trace. We classified these traces
as'quasi-punctual’. Thus, besides previously described periodic attractors, chaotic, quasi-punctual and point attractors may be
found. Proportionsfor each type of attractorsvaried among subjects, and periodic attractor s wer e mor e abundant among older
subjects (p<0.05).

Weinterpret theseresults as an evidence of maturation of the nonlinear cardiovascular dynamics. We stressthat the
contribution of stochastic influencesinto the PPG signal cannot be omitted. Limit cycle dynamics apparently warranties a better
robustness of the system. Since PPG's stochastic component is a fractal motion, the study of the interaction between thisfractal
component and the low-dimensional nonlinear system need to be theoretically handled to understand their implicationsfor
cardiovascular physiology.

KEYWORDS: Photoplethysmographic signal. Nonlinear dynamics. Chaos.

RESUMEN

Estudios anteriores mostraron que la sefial fotopletismogr &fica contiene varios componentes distinguibles desde el punto de vista
dinamico. El presente trabajo se ha centrado en la caracterizacion del componente de baja dimension, de esa sefial.
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Nueve sujetos jévenes (5-22 afios de edad) y 10 adultos (30-91 afios) todos presuntamente sanos, fueron registrados durante diez
minutos en posicion supina. Cada registro individual fue subdividido en segmentos de 500 puntos cada uno, y cada segmento fue
analizado mediante una metodologia de andlisis autor egresivo no lineal. A partir delafuncién autoregresiva estimada para cada
segmento se gener 6 larealizacion libre deruido (RLR) correspondiente.

Se obtuvo que el 72.8% (657 delas 902 RLR analizadas) de las RLR fueron periddicas, correspondientes a tractores detipo ciclo
limite. Por otra parte, el 14.4% delos atractores eran cadticos mientras que hubo un 7.4% de atractores puntales. En 47
segmentos (5.2%) la apariencia delasRLR era periddica o caética, pero con del 10% dela amplitud del correspondiente trazo
original, y fueron clasificadas como " casipuntuales’ . De esta maner a, ademas de los atr actor es periddicos r epor tados con
anterioridad, es posible encontrar atractores caéticos, puntualesy casipuntuales. L as propor ciones de cada tipo de atractor
variaba de un individuo a otro, siendo los atractor es periddicos mas abundantes entr e los adultos (p<0.05).

Estosresultados son inter pretados como una evidencia de la maduracién de la dinamica cardiovascular. Se destaca quela
contribucion de lasinfluencias estocasticas a la gener acion de la sefial fotopletismogr afica no debe ignorarse. La dindmica de
tipo ciclo limite al parecer garantiza una mejor robustez el sistema. Al ser el componente fractal de la sefial fractal, estudio dela
inter accion de este componente fractal y el sistema no lineal debe tratar se tedricamente para una mejor comprension de sus
implicaciones para a fisiologia cardiovascular.

PALABRAS CLAVE: Sefial fotopletismogr éfica. Dindmica no lineal. Caos.

INTRODUCTION

The waveform of thefinger photoplethysmographic (PPG) signal has been used as a valuable sour ce of information about
vessels compliance and their modification with condition, drug, and presence of pathologyl-2.

The photoplethysmographic signal provides a continuous recor ding of changesin the volume of blood vessels bathing alimb (in
our caseafinger) at each heart stroke. The pulse wave has a peculiar shape, and parameter s derived from its mor phology have
been used for measuring the degree of vessals' stiffness3-4.

From the simultaneous measur ement of PPG signals from different sites of a subject's body the transit time of the mechanical
pulse wave can be measur ed, and information about pulse wave velocity can be obtained®. Pulse wave velocity depends mainly
upon mechanical properties of both vessels and blood, aswell ason the arterial tree configuration. Even when theoretical models
for realistic situations areincomplete, it seems plausible to expect that autonomic nervous system modulation of the blood vessels
might also modulate pulse wave velocity.

Added to the widely documented fact that the variability of theinterval between successive wave peaksis closely related to the
variability of heart rateit isto expect that some aspects of the complex dynamics of autonomous nerve system activity at the
global level isbeing reflected in the PPG signal®.

Much theoretical effort isbeing devoted to under standing the shape of a single PPG wave, wherethe original pulse wave
raveling from the heart to the finger isadded to at least one reflected wave coming appar ently from lower parts of the body3.
Our preliminary results about the shape of the waveform suggest that the shape of the waveform changes from pulseto pulse,
ansthisvariability ismore prominent in thefinal part of the wave, that apparently correspond to the contribution of reflected
wave(s).

It seems plausible to assume that besides the approach focused on the mor phology of individual wavefor ms’-8, the PPG signal
can be viewed as emer ging from a complex system wer e tools from nonlinear science can be appropriate, asit has been suggested
for other cardiovascular signals?®. The possibility of de-composing the PPG signal into different contributing elements has been
suggested by different studies®-10, In particular it seems possible to estimate the nonlinear dynamics of PPG stationary
component through a nonlinear identification approach1l-12, We hypothesize that an approach based on nonlinear identification
and complexity theory can be useful for the study of this particularly revealing signal. Thisline of thought brought Her nandez et
al to theidentification of the fractal component of the PPG signal, and preliminary evidences about their modification in
pregnancy wer e suggested13-14. Another component isthe low-dimensional attractor. According to thefirst reportsusing a
nonlinear identification approach, the low-dimensional attractor isa limit cycle, whose periodic noise freerealizations mimic the
mor phology of the original waveform.

Thisreport has been focused on the characterization of the low-dimensional nonlinear component of the PPG signal taken from
alarger data set. Results from current research refine previous conclusions. In particular, wereport that although most of the
segments presented periodic NFR, also punctual, quasi-punctual and chaotic attractorsare present. Apparently, the proportion
of attractorsvarieswith age, suggesting that our approach can provide further insightsinto cardiovascular system maturation in
humans.

MATERIALSAND METHODS

Sixteen presumably healthy subjects (05 -91 years) participated in the study. All of them wereinformed of the characteristics of
thetest and accepted to take part of it. Children's parents wer e asked and accepted their involvement in the study. Ten minutes
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in supine position of PPG waveform data was digitized with a sampling rate of 75 Hz (pulse oxymeter Oxy 9800, Combiomeq).
PPG signal wasrecorded from theleft pointer finger, and the hand was laid on the bed, at the side of the body. Pulse oxymeter
sends continuously the digitized signal to the serial port of a PC whereit iscollected and stored. All the statistical processing was
performed off-line.

Baseline of each recorded PPG signal was corrected by subtracting a 22-order whole signal adjusted polynomial of the type:

1 *
S, = a, + ab+ g’ + 0+ ot

H

Where St isthe photoplethysmogr aphic signal evaluated at timet; a0,al,...,ak, arereal constants, corresponding to the model's
coefficients.

Trend-corrected signalsweredivided in approximately 55 segments of 500 data pointsto reduce the non-stationarity of the
signal. Nonlinear dynamicsidentification and a noise freerealization wer e estimated to each segment.

Nonlinear Dynamicsidentification. Kernel nonparametric analysis was applied to each segment of trend-corrected signal. In
kernel autoregression, the segment isfitted to a model of the type:

Ay = F (50, Foa, Fyop) t ay

Thefunction nonlinear F is obtained as a weighted aver age of the observed pointsin the phase space, the nearest points bearing
the highest contribution. For more details about the method, see refer encest: 13-14,

During the application of the kernel procedure, the following infor mation was obtained:

. Order of theautoregressive model (r). It reflectsthe number of past values necessary to optimally describethe
autor egressive function.
. Nonlinear correlation coefficient expressed as:

where Vtot correspondsto the signal's variance and Vneisthe unexplained variance after applying the model. In the
linear case, thisexpression isequivalent to thelinear correlation coefficient 14,

A Matlab/Scilab version of the program used isfreely available from authors upon request.

Noise freerealization generation (NFR). The noise freerealization was obtained via sequential estimation of the function F to
previously estimated data points of the time series. The initial points of the seriesare set at random. The 100 first points of the
NFR arediscarded for assuring the absence of transientsin the NFR.

The phase portrait reconstructed from the NFR gives information about the noise free dynamical system. Either time domain
NFR or corresponding phase portraitsare provided for illustrating the types of attractor s obtained.

RESULTS

A total of 902 segments wer e obtained from the 16 individual recor dings. Each segment contained 500 data points. Nonlinear
identification was applied to each segment. From each segment a noise free realization was estimated.

Thefollowing types of NFR were found.

http://biomed.uninet.edu/2010/n2/jas.html
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Figure 1 Segment from a periodic NFR.

Periodic NFR. A total of 657 (72.8% of total) periodic NFR werefound. Typically, they resembled both in shape and amplitude
the waveform of the original PPG signal.

As apparent from figure 1, details from the original waveform arerecovered in the NFR, including the bulging associated to the
presence of reflected waves.

Chaotic NFR. A total of 130 (14.4%) chaotic NFR were observed. Asarule, the shape of chaotic NFR resembles both the
amplitude and the shape of the original tracing, though some of them wer e quite bizarre. Phase plots of some chaotic NFR are
shown in figures2 and 3.

Point Attractors. In 67 segments (7.4% of the total) the NFR resembled the trajectory of a damped pendulum, convergingto a
flat trace, corresponding to a point attractor.

Quasi-punctual NFR. In 47 NFR (5.2%) the appear ance was either periodic or chaotic, but their amplitude was less than 10% of
theoriginal trace. We classify these traces as 'quasi-punctual’.

Relationship between the type of attractor and individual condition. The distribution of attractorsvaried widely between
recor ded subjects; thus periodic attractorsranged from 38.9% to 98.4% among the recorded subjects. For chaotic attractors,
individual percentages varied between zero and 39.6%. Point attractorsranged between zero and 34.7%. For quasi-punctual
attractors, percentagesvaried from zeroto 16.7%.

We could not find significant regression of any value respect to age, perhaps dueto the small size of the data. Asan alternativeto
check changes associated to age, the sample was divided into two groups, one with 9 subjects aged between 5 and 22 years, and
the other between 30 and 91 year s of age (7 individuals).

http://biomed.uninet.edu/2010/n2/jas.html
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Figures 2 and 3 phase plots of two different chaotic NFR

We found that the elder subjects had a higher abundance of periodic attractors (78.5 vs 69.6% ; p=0.0017). A mirrored
proportion was observed for point attractors (4.6% among older vs. 9 % among younger subjects; p=0.015).

No significant differences wer e observed among both groups for chaotic or quasi-periodic attractors.

DISCUSSION

Studying a larger data set, werefined a previousreport about limit cycle low dimensional attractorsin PPG signals!3. Even
when they arethe most abundant, more than a quarter of the NFR are either punctual or chaotic. Apparently, the abundance of
punctual attractorsishigher among younger individuals.
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From the viewpoint of nonlinear science, thisresult, added upon the previously reported fractal natur e of non-deter ministic
components of the PPG signal3, might be of interest.

A further step can betrying to understand these results on the light of available knowledge about cardiovascular physiology.

Noise, stochastic contribution, etc, isa mathematical concept. To pretend to identify areal physiological processwith noiseis not
theoretically founded forehand. At the sametime, it seemsthat the autonomic activity, dueto its smaller time scale and dueto its
vibration-like appearance, isa good candidate for representing the fractal noise that has been described in the PG signal.

If one acceptsthat the " noise" correspondsto the autonomic regulation, our results can be associated to certain implications.

In nonlinear dynamics, " noise" isnot a mere disturbance masking real processes, asit could bewith a TV signal recorded in a
poor -r eception area. Her e stochastic contributions areregarded asinnovation noise feeding the system, asthe case of atraining
bag for boxing, whoseinner dynamicsisthat of a point attractor. The (randomly deliver ed) blows of the athlete heep the bag
swinging. From our methodology per spective, the NFR of the bagisa point attractor, and the observed oscillations are result of
therandom blows, that are, in this case, separated from the deter ministic component.

Seen from this per spective, point attractorsin PPG signals might reflect a state when the almost periodic behaviour of the
observed signalsis a consequence of the innovation noise, in this case of the influence of the ANS. The presence of point
attractorscan betheresult of anumerical artefact, when the dynamics, for instance, changes and the weighted aver age r eflects
the lessinconvenient of the possibilities. At the sametime, asrealizations of linear autor egressive models can showl, a linear
dynamicsfed by stochastic input can mimetize the appear ance of waveforms. We are more prone to accept thislast possibility,
on first instance because stochastic components ar e appar ently there and also because visual inspection of the corresponding
segmentsis not suggesting abrupt changesin dynamics.

Periodic attractors could reflect a state when theinner dynamics of the system, is so coupled that a periodic behaviour is possible
even when ANS input is absent. From thisviewpoint, periodic NFR might reflect a morerobust respect to perturbations
dynamics. Thefact that thistype of attractosis more abundant among adults might be a reflection of maturation of the blood
delivering mechanisms.

Reported evidence on heart rhythm dynamics among heart transplanted individuals could serve as guidance for our results.

A transplanted heart, during thefirst 10 days after surgery, isdevoid of nervous regulatory mechanisms, and the heart shows

" metronome-like" chronotropic behaviour15. Theintrinsic pacemaker dynamic leads heart's activity. The prominent presence of
limit cyclein our resultsmight point to a dynamics of self sustained oscillations, with all the variability supported by extrinsic
stochastic-fractal process. That could be explained by this pacemaker alone based regulation.

Thefact that the limit cycle correspondsto low dimensionality (no morethan 2 previousvaluesarerequired in the

autor egressive model) is noticeworth. The PPG signal reflects not only heart contractions, but also the transfer of the pulse wave
through a putatively fractal network of vessel whose response to haemodynamic stimuli may be extremely complex (16-18). The
fact that this system exhibits a low-dimensional periodic dynamics might reflect not a degradation, but a very shroud degr ee of
coupling wher e the basic function iswar ranted with minimal exter nal regulation. The ANSwill modify the intrinsic dynamics
only upon body'srequest.

Following limit cycle, chaotic attractor s are the second most abundant type of dynamics observed. Thisleadsto the idea of
intrinsic chaosin the PPG signal generation. Variability in the frequency of thesignal isrelated to HRV and amplitude
variations depend primarily of central blood pressure and constriction of the arteriolesl®. Respiratory depth and frequency also
affect indirectly amplitude and frequency of the signal20. All of these elements contain very rich dynamic motions.

Presence of chaosin the heart rateisa controversial topic21-22, But isafact that in the period from 11-100 days the transplanted
heart starts an improvement of the rhythm'sintrinsic complexity, even without any exter nal autonomousinputs 15, The heart
adaptsto the new environment and developsits own means for self-regulation. Thisidea of nonlinear behaviour of heart rate,
non related to the ANS, is supported by several studies?3-25. Also variability of heart contractility, reflected in blood pressure
variability, shows chaotic behaviour 28

It isaccepted that small arteries and arterioles have chaotic changesin diameter that produce either chaosin vascular resistance
and in blood pressure?’. It has been suggested that this chaotic behaviour hasan intrinsic origin but it isregulated by the
autonomous nervous system?28, Our results show changesin the dynamic from a type of attractor to other and transition from
regular to highly aperiodic behaviour is seen in the vascular dynamic. We suspect that the method is sensible to the changesin
strategies of the cardiovascular system.

I'n this sense, the study of PPG signal non-linear dynamics might open new possibility for the study of CV system aswell as
possible modification with disease.

Thusour results suggest that thereisa sort of maturation in the nonlinear dynamics of the individual with age. A higher
abundance of periodic attractors might reflect a higher robustness of the CV system. To explore concr ete details of this
maturation processisamajor goal from our group.
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behaviour in the signal, seemsvery promising and in fact could supports the hypothesis of complexity reduction during aging
process.

| encour age the authorsto increase the sample size and explore the correlations with age, sex, body mass index, oxygen levels
and if possible blood measurement of biochemical markerslike cholesterol and haemoglobin for a combined approach and a
better under standing of the polemic complexity-physiology link.

Comment of thereviewer D. Luis Garcia Dominguez PhD. Hospital for Sick Children. Toronto. Canada

In the present paper the authors explore dynamical characteristics of the photoplethysmographic signalsin arelatively large
group of subjects.

Thissignal isrecorded non-invasively and can complement other studies of cardiac dynamics based on EKG alone. By fitting a
non linear autoregressive model to the data followed by a noise-freerealization from a set of initial random pointsthe authors
can visualize the dynamicsthat has been “learned” by the model. Thisisa quiteinteresting approach and seemsto be more
sensible than traditional methods such as correlation dimension and L yapunov’s exponent estimation. Surprisingly the authors
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ABSTRACT

The effect of oral administration of ethanolic root extract of Jatropha gossypifolia and prednisolone on the kidney histology and
renal function of albino ratswas studied to assess the safety and toxicity of the plant asan herbal remedy.

Theratsweredivided into four groupsl, I1, [l and V. Group | served as control and was given feed and water only. Group 11,
111, and IV were subdivided into Group l1a, I1b, 1113, I11b, IVaand IVb. Groupslla, I11a, and IVareceived 10 mg, 20 mg and 30
mg/kg b.w of the extract while Group I1b, I11b and 1 Vb received 10 mg,20 mg and 30 mg/kg b.w of the extract respectively plus
10 mg/kg b.w of prednisolone per day. The animalswere sacrificed on day 7, 10 and 14 and their kidneys harvested and
processed for histological studies. Their blood was also collected for serum urea measur ement.

Photomicrographs of the histological sectionsof Groupsl|, 11 and IV ratsrevealed changes compared to the control group and
serum urea levels wer e significantly higher in these groups. Histological changes observed are consistent with glomerulonephritis
and includeincreased urinary (Bowman's) space, shrinkage and distortion of the glomerular tuft aswell asscarring of the
glomeruli. Changes appear to be both dosage and time dependent and the administration of prednisolone as an adjunct did not
exert any ameliorative effect.

We conclude that ethanolic root extract of Jatropha gossypifoliaistoxic to the kidney and causesincreased urearetention in the
blood.
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RESUMEN : EFECTO DE LA ADMINISTRACION DE EXTRACTO ENOLICO DE LA RAIZ DE JATROPHA
GOSSYPIFOLIA Y PREDNISOLONA EN EL RINON DE RATASWISTAR

Ha sido estudiado €l efecto de la administracion oral de extracto etandlico de la raiz de gossypifolia Jatropha y prednisolona en la
histologiarenal y la funcién renal derataswistar, paraevaluar la seguridad y la toxicidad de la planta como un remedio herbal.

Lasratasfueron divididasen cuatro gruposl, I1, 111 y IV. El grupo | fué utilizado como control y recibié solamente alimentoy
agua. Losgruposll, 11y IV fueron subdivididosen gruposlla, I1b, I11a, I11b, IVay IVb. Losgruposllia, Illay IVarecibieron
10 mg, 20 mgy 30 mg /kg de peso cor poral de extracto mientrasqueel grupo l1b, I11by Vb recibieron respectivamente 10 mg,
20 mgy 30 mg /kg de peso cor poral de extracto, mas 10 mg/kg peso corporal de prednisolona por dia. Losanimales se
sacrificaron en losdias 7, 10y 14. Losrifiones fueron extraidosy procesados par a estudios histol6gicos. Se recogié también
sangre para deter minacién de urea sérica.

Las microfotogr afias de las secciones histoldgicas de losgrupos 1, 11 y IV ratasrevelaron cambios en comparacion con €l grupo
control, y los niveles séricos de ur ea fueron significativamente mayor es en estos grupos. L os cambios histol 6gicos obser vados son
coherentes con glomer ulonefritis eincluyen aumento del espacio de Bowman, laretraccion y distorsion del penacho glomerular,
asi como cicatrices glomérulares. L os cambios parecen ser dependientesdela dosisy el tiempoy la administracién de
prednisolona como un complemento no g erce ningun efecto protectos.

Se concluye que laraiz del extracto etandlico de gossypifolia Jatropha estoxica para €l rifion y provoca retencion de urea en
sangre.

PALABRAS CLAVES: Gossypifolia Jatropha. Urea sérica. Prednisolona. Glomerulonefritis. Espacio urinario.

INTRODUCTION

Jatropha gossypifolia belongs to the family Euphorbiaceae and the order Genanialae. The common namesinclude Belly ache
bush, cotton leaf, physic nut, sibigua and tuatua. The Y orubas of Western Nigeria call it L apalapa pupal or Botuje-pupa2.

Jatropha gossypifolia is an herbaceous plant that rarely grows morethan 1 meter tall. Literature about the ornamental and
traditional uses of Jatropha gossypifolia abound.The leaf decoction of Jatropha gossypifolia isused for bathing wounds and the
stem sap used to stop bleeding and itching of cuts and scratches3. Oduola et al4 reported that the raw extract of the leaf of
Jatropha gossypifolia has anticoagulant activity and it was opined that if the active chemicals areisolated and purified the leaf
extract could be used for therapeutic control of thrombosis.In some parts of Nigeria theroot decoction in addition to salt isused
totreat syphilis, general illness and gonorrhead.

Since the Jatropha species bear some resemblance to each other, a non-discerning individual could call them by the same name
and use them indiscriminately. This has been reported to result in unintentional poisonings5-7.

Prednisoloneisthe active metabolite of prednisone, a glucocorticoid drug with potent immunosuppressant and anti-
inflammatory effects8. It exertsits anti-inflammatory effects by preventing the agglutination and mobilization of neutrophilsto
inflamed areas?, by reducing the synthesis of arachidonic acid by phospholipase A, by inhibiting the expression of COX-210 and
by exerting anti-oxidant effectst!.

Sjoden and Lindgren!2 reported the efficacy of prednisolonein treating kidney toxity induced by vitamin D overdose. Thedrug
has also been reported to rever se acute inter stitial nephritisinduced by cotrimoxazole 8.

Dueto theindiscriminate and increasing use of plantsfor herbal remedy in the African sub region, it isimportant that scientific
experimentation be carried out to ascertain the safety and possible side effects of the various parts of these plants on sensitive
organs of the body likethekidney. This study was aimed at investigating the effect of this popular member of the Jatropha
specieson the kidney.

MATERIALSAND METHODS

Plant Material

http://biomed.uninet.edu/2010/n2/medubi.html
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Theroot of Jatropha gossypifolia was collected at Akure, Ondo State, Nigeria and was authentically identified at the herbarium
of the Department of plant Biology, University of Ilorin.

Extract Preparation

Theroot bark was removed and sun-dried for seven days after which it was oven-dried at 50 oC for 24 hoursto constant weight.
It was ground into fine powder and weighed 520g weighed. The powder was soaked in 10L of 70% ethanol for 24 hoursand
extracted with Soxhlet. The extract was concentrated using Rotary Evaporator (Laborato 4000, China). A final weight of 35.70g
of the ethanolic extract was obtained representing 6.87% yield of thedry powder. A standard concentration of 10mg/ml was
prepared by dissolving 10g in 1000mL of distilled water .

Animal Material

One hundred and five albino rats (Rattus novergicus) weighing between 100-190g wer e procur ed from the animal
house,Department of Biochemistry,University of Ilorin, Nigeria were acclimatized for two weeksat 27°c and 12 hourslight/dark
cycle. They werefed with grower mash (Bendel Feedsand Flour Limited, llorin) with clean water ad libitum.

Experimental Design

Theratsweredivided into groupsl, 11, 111 and |V respectively. Group | served asthe Control while Groupsl1, 111 and IV were
subdivided into two groups each, which arella, I1b, I11a, I11b, IVaand IVb.

I'n addition to the normal feed and water the groupsreceived the following extract/drug by oral intubation:

= Group Ila, 10 mg/kg b.w extract of Jatropha gossypifolia

« Group llla, 20 mg/kg b.w extract of Jatropha gossypifolia

« Group 1Va, 30 mg/kg b.w extract of Jatropha gossypifolia

« Group I1b, 10 mg/kg b.w extract plus 10 mg/kg b.w Prednisolone

= Group I11b, 20 mg/kg b.w extract plus 10 mg/kg b.w Prednisolone

« Group Vb, 30 mg/kg b.w extract plus 10 mg/kg b.w Prednisolone

« Each group and subgroup werefurther divided into threeclasses A, B and C as below:

All proceduresinvolving the use of animalsin this study complied to the guiding principles for resear ch involving animals as
recommended by the declaration of Helsinki and the Guiding Principlesin the care and use of animals!3.

Blood collection

Twenty-four hours after the last doses were administered for each of the Classes, the animals wer e anaesthetised with
chloroform vapour and blood samples were collected by left cardiac puncturein the carotid arteries. The blood sampleswere
collected into clean centrifuge tubes and the serum urea concentration, which isindicative of renal function, was determined by
the method described by Kassirer J.P 14,

It should be noted that the animals wer e sacrificed in subgroups asindicated in Table 1.

Table 1: Summary of Administration

Group Group Group Group Group Group Day of
Y Ik Ila I I'Va IV Sacrifice
10 g/ke 10 mg/ke 20 g/ke 20meke 30 me'ke 30 mgke
b.w b.w b.w b.w b.w b.w
extract extract + extract extract extract extract +
10 mg/kg +10 10 mg/ke

b.w drug mg'kg b.w drug
b.w drug

5 5 5 5 5 3 5 14

Tissue preparation for Histology
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The kidneys wer e car efully dissected out, trimmed of all fat and blotted dry to remove blood. Their weight was noted and fixed
in 10% formol-saline. Thefixed tissuesweretransferred to a graded series of ethanol and then cleared in xylene. Once cleared,
thetissueswere infiltrated in molten paraffin wax in the oven at 580C. Serial sections of 5um thick wer e obtained from a solid
block of tissue, fixed on clean slides stained with haematoxylin and eosin stains, and examined with the light microscope.

Statistical Analysis

Data wer e expressed as means + standard deviation (SD). Statistical analyses wer e performed using one-way Analysis of
variance (ANOVA) test and the Scheffe's post-hoc test. Unless mentioned otherwise, a p value < 0.05 was regar ded as statistically
significant.

RESULTS
Serum Urea Concentration

Serum concentration was significantly increased (p<0.05) in each of thetreated groups compared with the control. The serum
urealevels (all valuesin mmol/L) were 6.85+0.31 for control rats, 19.57+2.63 and 16.88+2.59 respectively in those administered
10 mg and 20 mg of the extract; and 16.15+1.43 in those given 30 mg of the extract. The mean serum urea concentration was
significantly lower (p<0.05) in Group Ilb ratswhich received 10 mg of Prednisolone and 10 mg of the extract compared with
Group Ilaanimalswhich received just the extract. However, there was no statistical significant difference between Groupsllla
and |11b aswell as between Groups|Vaand Vb (Table 2).

Table 2: Mean serum urea concentration among groups

Groups

Serum 685031 | 195722.63* | 15.63£1.00* | 168822 59* | |5.97+£2.16% | 16.15£1.43*% | 15.43+]1.83*

urea
(mmaol/L})

*Statistically different from Control at (P<0.05)

The effect of the extract on serum urea concentration appear s to be time-dependent with the serum urea concentration and
significantly different on days 7,10 and 14 respectively. The mean value was highest on day 10, lowest on day 7 and medium on
day 14 (Table 3).

Table 3: Mean serum urea concentration between days

Variable 7" day 10" day 14"day
Serum urea(mmol/L) | 10.74+0.54 | 23.39+0.85 | 16.91+0.60

Histology

The micrographs (Figures 1-4) revealed changes associated with the glomerular tuft and Bowman's spaces. There was shrinkage
and distortion of the glomerular tuftsaswell asincreasein the Bowman's spaces. Also observable are scarring of the glomerulus
and interstitial fibrosis, which are consistent with glomerulonephritis. These changes appear to be both dosage and time-
dependent asthe distortion of the glomeruli ishighest in rats administered 30 mg of the extract, medium in those given 20mg
and least in those that received 10mg. Animalsthat were sacrificed on day 14 have their glomeruli more distorted than those of
day 10 while animals sacrificed on day 7 weretheleast affected.
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Figure 1: Cytotecture of the Control Kidney of Sprague Dawley . It shows normal
architecture of the Glomeruli (G) and the Urinary spaces (US) at normal sizes. (X400 )
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Figure 3: Photomicrograph of group IVa rat on day 7 & 10, Increased Bowman's spaces and distorted glomeruli are observable
in section A. B shows section with highly increased urinary spaces (US) and visible collapsed glomerular tufts (G (X400 )

Figure 4: Photomicrograph of group IVb rat on day 10 & 14. Sections A show increased wrinary spaces (US) and collapsed
glomeruli (G) while B shows Section with increased urinary spaces (US) and distorted glomeruli {GH X400 )

DISCUSSION

Thekidneys are the organsresponsible for the excretion of toxic substances from the body. Their structural integrity and
functional efficiency can be adver sely affected when noxious substances have to be cleared from the body.

The glomerular distortion and increased urinary spaces seen in the kidneys of experimental animals may be dueto the
spasmolytic and vasodilatory effects of the extract. These conditions ar e associated with prolonged reduction in the per centage of
cardiac output to the kidneys, which causes reduced glomerular pressure and collapse of the glomerular capillaries. Dilation of
vessels all over the body for a prolonged time can cause car diac depression, which can eventually lead to reduced glomerular
capillary pressure and increased urinary spaces. The mesengial cells of the kidneys ar e contractile and modify the diameter of
the glomerular capillariesin response to vasoactive substances. This agrees with Ojewole and OdebiyiS findings that
teramethylpyrazine(TMPZ), isolated from stems of Jatropha specie, possesses specific spasmolytic and vasodilator activity.
General reduction in body fluid and extracellular fluid caused by haemorrhage, vomiting and diarrhoea can cause glomerular
hypotension, which can also result in glomerular shrinkage, distortion and increased urinary spaces.

I'n addition to the histological findings, serum urea concentration was measured to ascertain the functional integrity of the
kidney during the period of administration of the extract and prednisolone. Ureaisthe end product of protein metabolism. High
serum urea concentration occurs when the amount excreted falls below that formed by metabolism. Kumar et al 15 reported that
elevation of of blood urea nitrogen and creatininelevelsislargely related to decreased glomerular filtration rate. The elevated
serum urea levels seen in this study thus signifiesthat the plant extract impeded kidney excretory function.

Blood urealevel can also beraised in conditions associated with depletion of extracellular fluid and plasma volume. Bleeding
into the GIT and any form of internal hemorrhage also causes increased urea concentration. Thusthe elevated serum urea level
recor ded might be dueto the anti-coagulant effects of the plant extract in vivo. This agreeswith the findings of Oduola et al4 that
the sap of Jatropha gossypifolia is an anti-coagulant. It might also be dueto the action of TMPZ, an amide alkaloid present in the
root of the plant. TMPZ isknown to cause cardiovascular and respiratory depression, which in turn can cause increased urea
concentration.

It isnoteworthy that the mean serum urea concentration was significantly lower in Group |1b animals which received 10 mg of
prednisolone and 10 mg of the extract, compared with Group |la animals which received only the extract. Thisisin consonance
with the fact that prednisoloneisa mineralocorticoids and in this case might have facilitated the rate of excretion of the Jatropha
root metabolites. However, there was no statistical significant difference between the urea serum levelsof Group I11aand I11b as
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well as between Group IVaand | Vb. This may suggest that 10 mg of the drug isnot potent against the effects of 20 mg and 30 mg
of the extract, but may exert some effects at lower doses. Furthermore, the histological sections from the kidneys of groups|iib
and | Vb ratsdo not indicate that prednisolone exerted any amelior ative effects.

The effect of the extract on serum urea concentration is also time-dependent: lowest on day 7, highest on day 10 and medium on
day 14.Thisis probably due to some compensatory mechanism put in place by the kidney to reduce the effect of the extract.

From theforegoing it was observed that that ethanolic extract of Jatropha gossypifoliaistoxic to the kidneys at the dose used in
thiswork and that prednisolone exerted very limited protective effects. We ther efor e suggest that more research be carried out
on eliciting the mechanism of action of Jatropha gossypifolia.
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Jatropha gossypifolia, is a plant with a bioactive components and are used for a range of medicinal purposes. The authorsin this
work, carried out a study in ratsabout of the toxicity of a extract obtained of theroot of this plant.

The results showed toxicity in kidney, and it not is attenuated by the prednisolone, a coticoster oid that isused in the treatment of
inflammatory process. These data ar e specially relevant, althought are necessary new studies that confirm thisresults.

Comment of thereviewer Dra. Silvia Albillos, PhD. Institute of Biotechnology (INBIOTEC). Ledn, Spain.

The authors present the effect on the kidney of a plant root extract obtained from Jatropha gossypifolia, a plant of common use
in Nigeria against itching of cutsand scratches, thrombosis, syphilis and gonorrhea, among others. The study involved oral
administration to albino rats of three dose levels along with or without prednisolone as an adjuvant to study the ameliorative
effect of thedrug.

The histological results of the study indicated glomerulonephritisand increased urinary space that seemed to be dosage and time
dependent. Prednisolone did not exert any amelior ative effect at the concentrations studied. Therefore, authors conclude that the
root extract of Jatropha gossypifoliaistoxic to thekidney and increased the urearetention in the blood, though more studies
would be necessary for confirmation.
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PERICARDITIS TUBERCULOSA A FORMA DE DERRAME
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RESUMEN:

Lapericarditistuberculosa esla principal causa de derrame pericardico en Africa. Se presenta un caso de pericarditis

tuber culosa a forma de derrame pericardico en un nifio de 13 afios de edad, de nacionalidad angolefia, querequirid ingreso en la
Unidad de Cuidados | ntensivos por taponamiento cardiaco, siendo necesario larealizacién de pericardiocentesis percutanea a
ciegas de emer gencia.

Sedescriben los estudiosrealizadosy € tratamiento impuesto. El paciente tuvo una evolucién favorable, tanto en €l periodo de
hospitalizacion como durante el seguimiento ambulatorio.

PALABRASCLAVE: pericarditistuberculosa, derrame pericardico tuber culoso, taponamiento car diaco, diagnéstico,
tratamiento.

SUMMARY: TUBERCULOUS PERICARDITISPRESENTED ASA PERICARDIAL EFFUSION. A CASE REPORT.

Tuberculous pericarditisis the main cause of pericardial effusion in Africa. A case of pericarditistuberculousasa pericardial
effusion ispresented in a 13 year-old boy from Angola. He was admitted to Intensive Care Unit dueto car diac tamponade. A
blind percutaneous pericarddiocentesis was perfomed at the emergency roon.

This studies perfomed are explained aswell asthe treatment prescribed. The evolution of the patient was positive in the period
staying at the hospital and in the follow up one.

KEY WORDS: tuberculous pericarditis, tuber culous effusion, car diac tamponade, diagnosis, treatment (M eSH).

INTRODUCCION

Aungue se ha observado una disminucion significativa de la tuber culosis (TB) en los paisesindustrializados en los ltimos 100
afios, e nimer o de nuevos casos en e mundo seincrementa. Africa, Asia, América Latina, con el 85% dela poblacién mundial,
reportan e 95% detodos los casosde TB activay € 98% de los 2 millones de muertesresultantespor TB cada afiol. LaTB
extrapulmonar representa un tercio de todoslos casosy los nifios tienen una alta predisposicion para desarrollarla. Un estudio
realizado en 102 nifios con TB extrapulmonar encontr6 la siguiente frecuencia de distribucién: linfadenitis (47%), derrame
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pleural (26.5%), meningitis (15.5%), TB 6sea (5%), TB miliar (3%), TB abdominal (1%) y pericarditis (1%)2.

Cuando esta presente el derrame pericardico la frecuencia de pericarditis tuberculosa varia. En un estudio realizado en
Sudéfrica en 233 casos en los que se lesrealizo pericardiocentesis se defini6 pericar ditis tuber culosa en 162 (69.5%); en
contraste, laincidencia de pericarditis tuber culosa es de solamente el 4% en paises desarrollados3.

L a pericarditis tuber culosa es una de |las formas mas severa de TB extrapulmonar, causando la muertey discapacidad en una
proporcion sustancial dela poblacién afectada. En Africa sub-sahariana el incremento delaincidencia de pericarditis
tuber culosa ha estado relacionado con la epidemia de HI V24,

Presentamos un caso de derrame pericéardico tuberculoso en un nifio de 13 afios de nacionalidad angolefia que requirié ingreso
en la Unidad de Cuidados Intensivos (UCI) por taponamiento car diaco siendo necesario larealizacion de pericardiocentesis
percutanea a ciegas de emer gencia. Se describen los procedimientos diagndsticosy terapéuticos realizados durante la
hospitalizacion y la evolucion durante el seguimiento ambulatorio.

CASO CLINICO:

Paciente de 13 afos de edad, masculino, sin antecedentes per sonales de enfermedades previas pero si historia de contacto
cerrado con familiar con TB pulmonar reciente (1 afo), antecedente que fue ocultado durante la primera semana. Dos meses
antes de su hospitalizacién comenz6 con dolor toracico y pérdida de peso a pesar de alimentar se bien, posterior mente comenz6
con fiebrey dificultad respiratoria ligera al esfuer zo acudiendo a un centro de salud donde leiniciaron tratamiento empirico con
guinina por sospecha de malaria. No se obtiene mejoria, intensificandose el dolor toréacico y la dificultad respiratoria acudiendo
al servicio de urgencias donde se decide el ingreso en €l servicio de pediatria.

Al examen fisico se encontraron los ruidos car diacos ritmicos, taquicardicos (FC: 124 Ipm) y de muy bajo tono, pulso débil, el
murmullo vesicular estaba muy disminuido en ambos campos pulmonaresy sin estertores, pero con evidente dificultad
respiratoria (FR: 30 rpm). Selerealiza radiografia de térax donde se obser v un marcado aumento del &rea cardiaca (Figura
1a).

Figura la. Radiografia detorax al ingreso. Manifiesto aumento del érea cardiaca.

En el electrocar diograma (ECG) tenia taquicardia sinusal y microvoltaje en todas derivaciones (Figura 2a). L a ecocar diogr afia
puso de manifiesto derrame pericérdico sin otras alter aciones (Figura 3a).
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Figura 3a. Ecocardiografia al ingreso. Mar cado derrame pericardico.

Con los hallazgos clinicos y los resultados de las pruebasrealizadas se decide trasladar ala UCI donde serealiza
pericardiocentesis por puncion per cutanea a ciegas de emergencia por € peligro de taponamiento cardiaco, proceder que
transcurre sin complicaciones, obteniéndose 300 ml de liquido pericardico serohematico fluido que no coagula.

Se envian muestras para estudio citoquimico, citolégico y examen directo en busca de Mycobacterium tubeculosis informando
los siguientes resultados: citoquimico: densidad 1010, proteinas 56.7 g/l, glicemia 2,81 mmol/l, hematies abundantes; citol dgico:
exudado constituido por abundantes hematiesy algunos linfocitos, no se observaron polimorfonucleares ni células tumorales,
células mesoteliales en estadios degener ativos; BAAR negativo.

Después derealizada la pericardiocentesis mejora la dificultad respiratoriay la frecuencia car diaca. El resto de los estudios
realizados fueron nor males (hemograma con diferencial, eritrosedimentacion, test rapido para el diagnéstico de malariay VIH).
Seinicia tratamiento antibi6tico con ceftriaxona intravenoso y en conjunto con heumologia se acuerda comenzar tratamiento
con drogas antituber culosas (pirazinamida 1g/dia, rifampicina 300 mg/dia e isoniazida 150 mg/dia por dos meses). Al segundo
diadeestar en UCI sele agrega al tratamiento ester oide, primero hidrocortisona |V (10 mg/K g) seguido por prednisona oral (60
mg/dia) en dosis decreciente hastaretirar al décimo dia. Dos semanas después deiniciado el tratamiento el paciente se
encontraba asintomatico y el examen fisico no revel6 anor malidades.

Las pruebasrealizadas en ese momento (radiogr afia de térax, ECG y ecocar diogr afia) mostraron manifiesta mejoriaen
compar acion con lasrealizadas al inicio de la enfermedad (Figuras 1b, 2b y 3b).
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Figura 1b. Radiografia de térax después de dos semanas de tratamiento. Compar ada con la radiografiainicial, reduccién del
&rea cardiaca.

e ¥i i | | [ 1|

bbb T Lﬂrw'ﬂ’w’w’wﬁ'rr"“r“r"*r"'f“«]h
e |

M ' E | i
] Ll f,J ,,,_,,l,_,,J: r,__,l PHMH—-H—J.QIMI”P-‘JF“ |"~'_ | ,--u! =
] Vi
i it | o
N o I,--Jp-vlp—J.-ﬁ-p-*-llmr—m!a-Ir | ll ! ‘

Figura 2b. Electrocar diograma después de dos semanas de tratamiento. Nor malizacion del voltaje en todas las derivaciones.
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Figura 3b. Ecocar diogr afia después de dos semanas de tratamiento. Ausencia de derrame pericérdico.

Seda alta del hospital continuando tratamiento antituber culoso y seguimiento médico ambulatorio. En consultarealizada 15
dias después del alta (1 mesdeiniciados los sintomasy €l tratamiento) el paciente estaba asintomatico y tampoco fueron
encontradas anormalidades en el examen fisico.

DISCUSION.

La pericarditis tuber culosa se presenta clinicamente en tres formas: derrame pericardico, pericarditis constrictivay la
combinacion de derramey constriccion. La presentacion clinica es variable debiendo ser considerada en todos los casos de
pericarditissin un curso deinstalacion répido. El derrame pericardico tuber culoso usualmente se desarrolla insidiosamente,
presentando sintomas sistémicos no especificos, como fiebre, sudoracion, fatigay pérdida de peso.

El dolor torécico, latosy la disnea son comunes aunque €l dolor pericardico severoy agudo caracteristico de la pericarditis
idiopatica esinusuall. Nuestro pacienteinicié la sintomatologia dos meses antes de ser hospitalizado con dolor toracicoligeroy
pérdida de peso, afiadiéndosele dos semanas antes de la hospitalizacién fiebrey dificultad para respirar. Son estos dos sintomas,
fiebre (73-97%) y disnea (80-88% ), los mas frecuentes, seguidos por €l dolor precordial (39-59%), aunque esta frecuencia puede
variar segun las series estudiadas. El roce pericardico (37-84%) puede estar presentey raramente estrifasicol>7.

En el examen fisico de nuestro paciente se encontr 6 movimiento precordial disminuido y tonos car diacos apagados. La
ingurgitacién yugular no fue encontrada. EI compromiso hemodinamico esvariabley dependera de la velocidad de instalacion y
cuantia del derrame, pudiendo existir hipoperfusion con hipotensién, disminucion o ausencia de pulsos periféricos con
extremidadesfriasy oliguria en los casos méas graves. En lactantesy nifios pequefios, la taquicardia puede ser en ocasiones €l
Unico signo presente.

Cuando seinstala e taponamiento car diaco, complicacion comun y tardia, puede encontrar se la triada de Beck caracterizada
por: 1) caidadelapresion arterial, 2) elevacion dela presion venosa, 3) " corazon callado y quieto” 56, El taponamiento car diaco
cuando se presenta en estadios clinicos tempranos de la pericar ditis tuber culosa es el mejor factor predictivo para el desarrollo
subsecuente de pericar ditis constrictiva8. L a linfadenopatia periférica es un complicacién comun pero en ocasiones tardia,
afectando la mayor parte delas veceslos ganglios cervicales, reportandose en el 13% y el 28% de los casos con derrame
pericardico tuber culosob.

Varios estudiosresultan Gtiles para e diagndstico indirecto de la pericarditis tuber culosa, como son el ECG, la radiografia de
térax, latomografia computarizada (TC) y laresonancia magnética. EI ECG esanormal en casi todos los casos de derrame
pericardico, usualmente se obser van cambios no especificos del segmento ST y laonda T. La elevacion del segmento ST,
caracteristica dela pericarditis aguda, se observa solamente entreel 9% y el 11% delos casos. L a presencia de microvoltaje
(complegjos menor de 5 mm en derivaciones de miembrosy menos de 10 mm en derivaciones precor diales) es sugerente de la
presencia de un gran derrame pericardico, alteracién encontrada en e ECG de nuestro paciente. Puede obser var se también
fibrilacion auricular, usualmentetransitoria, en el 4% delos casos, mientras que la alter nancia eléctrica, marcador de
taponamiento cardiaco, esinusual15.7.9,

Laradiografia de térax muestra ensanchamiento del area cardiaca en méas del 90% de los casos con imagen globular o
aparienciade " botella de agua”, demostrando TB pulmonar activa en el 30% y derrame pleural en el 40 al 60% de los casos. Se
ha demostrado una buena correlacion entrela cardiomegalia obser vada en laradiografia y la cantidad de liquido aspirado
durantela pericardiocentesis convirtiéndose de esta forma en un examen derelevancia para la identificacion de grandes
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derrames pericardicos en paises en desarrollo5-6.10, | a ecocar diogr afia es el mejor método diagndstico no invasivo para detectar
la presencia de derrame pericérdico no siendo asi para determinar la patogénesis, s bien lasbandas de fibrina en pericardio
visceral son tipicas pero no especificasdela TB1611, En la TC detorax pueden encontrar se cambios tipicos de los nédulos
linfaticos mediastinales en casi el 100% de los casos (por € emplo, tamafio mayor de 10 mm y centr os hipodensos)®.

Dentro de los métodos directos para el diagnéstico de la etiologia tuber culosa esta la pericar diocentesis, recomendada en todos
los pacientes en los que se sospecha TB. El taponamiento car diaco, presente en el 10% de los pacientes con derrame pericardico
tuber culoso, es unaindicacion absoluta para la pericar diocentesis.

El liquido pericardico es serohemético en el 80% delos casos, € liquido que obtuvimos en nuestro caso tenia esa car acter istica.
Un liquido similar puede encontrar se en caso de enfermedad maligna o como consecuencia de un trauma penetrante, ambas
condiciones fuer on descartadas en nuestro paciente, la primera por no encontrar evidencias en €l estudio citolégico y la segunda
por la ausencia de antecedentes de haber recibido trauma torécico.

Tipicamente el liquido del derrame pericardico esun exudado y se caracteriza por alto contenido de proteinas e incremento del
conteo de leucocitos con predominio de linfocitos y monocitos. En el liquido obtenido por nosotros no fue posible el conteo
leucocitario por la presencia de abundantes hematies aunque si pudo ser definido como un exudado (baja densidad y alto
contenido de proteinas). La técnica de drenaje del liquido pericardico por pericardiocentesis ha demostrado ser eficaz y segura.
La pericardiocentesis per cutanea puede ser realizada de emer gencia a ciegas o bien guiada por ecocar diograma tr anstor 4cico.

La utilizacién del ecocardiograma es Util pararefinar el procedimientoy es parte esencial en la técnica de instalacion, pues
permite determinar el sitio de puncion, definir el curso de la aguja, deter minar la profundidad y mediante la inyeccion de
solucion fisiolégica de contraste, se puede confirmar lalocalizacién intrapericardica de la aguja.

El mejor sitio de puncién ha sido descrito como el punto en el cual la mayor acumulacion deliquidos esmés cercana ala
superficie corporal, siendo lalocalizacion subxifoidea izquierda la mas frecuente (Figura 4). La aguja debe ser deun largo que
alcance el derrame (6 cm puede ser adecuado) usando frecuentemente un Teflén nimero 16, 18 o 20, seglin las car acter isticas del
paciente.

1: Identificar entre 1 2 3 cm, 2: En este sitio, 3: Insertar la aguja

dependiendo de |a edad del movilizarse hasta el en direccion al hombro

paciente, distal a la apéfisis reborde costal izquierdo.  Izquierdo, aspirando
xifoides en la linea media. Este es el sitio de puncion. continuamendte.

El angulo de puncion debe ser de 15°, previa
infiltracion con lidocaina. Una vez obtenido liquido
se Inserta 2 cm el teflon, retirando posteriormente

la aguja,

Figura 4. Técnica de pericardiocéntesis. Sitio de puncion.

Idealmente el procedimiento se deberealizar bajo sedacion, analgesia sistémica y anestesia local, con monitorizacion no invasiva
continua la cual debe incluir: monitorizacién electrocar diografica, presion arterial y saturacion transcutanea de oxigeno, por
ello esrecomendablerealizar este procedimiento en la UCI o laboratorio de cateterismo cardiaco donde existen condiciones de
monitorizacion por un ladoy por otro los medios adecuados para tratar posibles complicaciones, que incluye manejo dela via
aéreay apoyo cardiorrespiratoriod.

Dentro de las complicaciones méas serias de |la pericardiocentesis estan: lalaceracion y perforacién del miocardio y de vasos
coronarios, embolismo aér eo, neumotor ax, arritmias (usualmente bradicardia vasovagal) sepsisintrapericardica, trombo del
ventriculoizquierdo y puncion de cavidad peritoneal o viscera abdominal.

L as complicaciones menores son las mas frecuentes, siendo el dolor local la predominante, otras complicaciones menores
descritas son: dislocacion del catéter, necesidad de pericardiocentesis repetida, bloqueo del catéter, infeccion local dela pidl,
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sangramiento local, desconexién del sistemas.

El examen directo para detectar €l bacilo en el liquido pericardico fue negativo, varios estudios han documentado la variabilidad
existente, con rangos de 0 a 42% . Esa misma variabilidad es observada con el cultivo del liquido pericérdico, 53% al 75%
dependiendo del método de cultivo. Cuando no se obtiene infor macion diagnéstica del liquido pericardico o del examen del
esputo, el estudio del contenido gastrico, cultivo de orinay biopsia de nédulo linfatico puede ser usado. Aunque se han sugerido
varios criterios diagnoésticos de pericar ditis tuber culosa, el diagnostico definitivo puede ser un problema. En los paises con alta
prevalencia de TB se ha propuesto un esquema préctico que apareceen la Tabla 1.

Tabla 1. Criterios diagndsticos de p ericarditis tuberculosa en paises v comunidades donde la
TE es endémica.

Categoria v criterio
Pericarditis tuberculosa defmida
- Bacilo tuberculoso encortrado en el extendido o cultive del liquido pericardico vio
- Bacilo tuberculoso o zratmlom a caseificado en examen histologico del pericardio.
Pericarditis tuberculosa probable.
- Ewidencia de pericarditis en paciente con TB dem ostrada en cualquiera oralocalizacion del
cuerpo ¥o
- Exudado pericardico linfocitico con actividad elevada de ADA {adknosing deam base), v'o
- Buena respuesta a la quimiocterapia antituberculosa.
Tomado dz: Mayosi BI, Burgess LT, Doubell AF. Tubercvlovs pericarditis. Cirevlation 2003; 112: 3608-36186.

La evaluacion diagndéstica en pacientes con sospecha de derrame pericardico tuber culoso en regiones endémicasy no endémicas
seresumeen laTabla 2.

Tabla 2. Evaluacion etiolégica integrada en p acientes con sospecha de derrame pericardico
tuberculoso.

Evaluacion inicial.

- Radiogrgfia de rooc revela cambios sugerentes de TB pulm onar en & 30% de los casos.

-  Erocordiografia 1a presencia de un gran derrame pericardico con bandas de fibrina es
sugerente pero no especifico de eticlogia tuberculosa.

- IC o RM de toraoc sonmodalidades alternativas de imagenes dispornibles para evidenciar el
derrame percardico ¥ linfadenopatia traqueobronquial v medastinal tipica (10 mm,
cenfro hipodenso)

- Cultivo de esputo, aspirado gasirico o oring: debe ser considerado en todoslos pacientes.

- Biopsia de modulo Ihfdtico del escaleno derecho: 9 el liquido pericardico no es accesible v
lalinfadencopatia estd presente.

- Prueba cutdnea de tubsrculma: de poca utilidad en regiones de alta prevalencia de TB.

Pericardiocentesis.

- Pericardiocertesis terapéutica: esta indicada en presencia de taponamiento cardiaco.

- Pericardiocertesis diagndstica: debe ser considerada en todos los pacientes con sospecha
de pericarditis tuberculosa, seguida porlas siguientes pruebas:

¢ Inoculacion directa del liquido pleural en medio de cultive vy cultive para M
tuberculosis.
¢ Pruebas hMoguimicas para distinsuir entre exudado v trasudade (proteinas en suero v
liquido; LDH en el suero yliquida).
¢+ Pruebasindirectas de infeccion tuberculosa: ADA TFNy, o lisozima).
Biopsia periciardica.

- Biopsia “terapéutica™ forma parte del drenaje quinirgico después de la pericardiocentesis
en pacientes con regreso de taponamiento severao.

- Biopsia “diggndstica” en areas donde la TE es endémica la biopsia no es requenida antes
del comienzo del tratamiento antituberculoso empirico. En areas donde la TB no es
endémica la biopsia diagnostica es recomendada en pacientes con mas de 3 semanas de
enferm edad v sin diagnostico etiologico.

Quimioterapia antituberculosa empirica.

-  Poblaciones con IE endémica los estudios recomiendan quimioterapia anfituberculosa
empirica en derrame pericardico con caracteristicas de exudado, después que ofras causas
como malignidad, wremia v rauma han sido excluidas.

- Poblaciowes con I'E no endémica revisiones sistematicas no justfican el tratamiento
anfituberculoso em pirico.

MModificado d2: Mayosi BN, Burzess L, Dovball AF. Tubarculous pericarditis. Cirenlation 2003, 112 3608-3616.
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Muestras para biopsia pericardica pueden ser utilizadas para el diagnéstico de pericarditis. La biopsia pericardicay el drenaje
por pericardiotomia esun proceder menor que puede realizar se con anestesia local o general por €l cirujano. La sensibilidad
diagndstica parala TB por biopsia pericardica es del rango de 10 al 64%. La PCR (polymerase chain reaction) ha sido sugerida
parala deteccion de DNA de M. tuber culosis en €l liquido pericardico. La sensibilidad del PCR es mayor en muestras detejido
(80%) que en muestras de liquido (15%). L a técnica es propensa a la contaminacion y a resultados falsos positivost.6.

Laactividad de ADA (adenosine diaminase) elevada es sugerente de pericarditis tuberculosa. Con nivelesde ADA pericardica >
35 U/l la pruebatiene una sensibilidad y especificidad de 90% y 74%, respectivamente, para €l diagndstico de pericarditis

tuber culosa. Altos niveles de ADA son un fuerte indicador pronéstico para el desarrollo de pericarditisconstrictivaen laTB
pericardical. Lalisozima pericardica también ha sido utilizada dentro de las pruebas de pericarditis tuber culosa demostrando
una sensibilidad y especificidad de 100% y 91.17%, respectivamentel. En Africay otros paises en desarrollo, dondela TB es
endémica, la prueba cutanea a la tuber culina tiene poco valor debido ala alta prevalenciade TB primariay lainmunizacion con
BCG en masa. Se considera una reaccion cutanea positiva con unainduracién > 10 mm y fuertemente positiva cuando es > 15
mm con o sin excoriacion dela piel6,

En aproximadamente dos ter cios de los casos tratados por pericarditistuberculosa, €l diagnéstico es basado en la bacteriologia,
la histologiay el analisisdel liquido pericardico. En €l resto delos pacientes una adecuada respuesta a la quimioter apia
antituber culosa sirve para soportar €l diagnostico como sucedié en nuestro caso.

En contraste, lasrevisiones sistematicas no justifican € tratamiento antituber culoso empirico en pacientes con pericarditisen
areas no endémicas. La quimioter apia antituber culosa incrementa dramaticamente la supervivencia en la pericarditis
tuberculosa. En la era pre-antibidtica la mortalidad era de 80 a 90%, en la actualidad el rango esde 8 a 17% en pacientesHIV
negativoy del 17 al 34% en pacientesHIV positivo.

El régimen de tratamiento consistente en rifampicina, isoniazida, pirazinamida y etambutol por dos meses, seguidos por
isoniazida y rifampicina (total seis meses de tratamiento) es altamente efectivo en pacientes con TB extrapulomonarl.

En Angola, €l Programa Nacional para el control dela TB recomienda, parala edad pediétrica, tresdrogas (rifampicina,
isoniazida, pirazinamida) por dos meses seguidas por dos drogas (rifampicina, isoniazida) por cuatro meses. L a efectividad del
tratamiento con corticoester oides en la pericarditis tuber culosa es controversial. No se han encontrado efectos beneficiosos de los
esteroides en la reacumulacion del derrame pericardico o progresion a la pericarditis constrictiva pudiendo agravar el
compromiso inmunoldgico del huésped.7. Sin embargo, un estudio sobre la mortalidad de pacientestratados por pericarditis
tuber culosa encontr 6 el uso adjunto de corticoester oides oral en el 59% delos participantes sin efecto independiente significativo
sobrela supervivencia.
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Rev Electron Biomed / Electron J Biomed 2010;2:58-59.

To the Editor:

In agreement with the Statistical Bulletin of the Rosario National University, medical career, perceived asa" masculine' onel,
experienced during the 90's a remarkableincrease in the feminine matriculation (from 50% to 60%). Thisincrease reached 70%
at the end of 2008 and still endures. Mostly, this matches up with what happened in many Latin American and European
countries?S.

Following Reichenbach and Brown's proposal® about the need of more evidence related with gender and academic medicine and
basing upon former personal communications’-9, we carried out atriennial quantitative and qualitative analysis, ethically
framed, in two medical schools (one, belonging to our University and the other, to the Litoral National University) (2005-2008).
It intended to begin theinvestigation of the possible reasons underlying in thisincreasing phenomenon. Basically, we applied a
toll to 22% and 15% of thetotal admitted masculine and feminine students (n= 510). Complementarily, 25 women and 25 men,
selected from a population of 200 tolled students, wereinterviewed. This selection obeyed to specific guidelinesfor amorerich,
valid and reliableregistration0-12,

Quantitative data evidenced a similar percentage of women and men (85% * 5%) in relation with thefirst time that most
participants thought of becoming a physician (15 years) and when they made a firm decision on it (17 years). Thisrevealed a
quite short deliberative period. In this decision, women disclosed not only a significantly higher influence received from parents,
close friends and mass media when compar ed with men (p<0.01) but a higher attraction for Biology asthe main reason for
choosing M edicine (p<0.01).

I'n contrast with men, women did not give any relevance either to the social status of Medicine or to its potential condition of
independent profession. Approximately, 94% of women and men per ceived Medicine astheir only self-satisfying career in
professional life and consequently referred no previous university studies.

Qualitatively, women looked like believing themselves able to cope with all kind of challenges demanding M edicine, feeling
themselves equal to, and still more capable than men of facing difficult endeavorsand succeeding in such attempt. Likewise, they
expected medical career asallowing a quick and well-matched working option and felt that M edicine kept being attractive by
offering a wide range of specialties, gave proper access to different functionsand provided personal autonomy, which rendered
them independent from different life circumstances. Beyond the image women-mother, socially and culturally constructed in all
theinterviewed women, they seemed to visualize M edicine as allowing their simultaneous development as women, mother s and
physicians. Furthermore, they envisaged the man-tailored Medicine as a challenge for reverting such status.
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Thispreliminary report points out that beyond the non critic simplification supported by those convinced that men are
sear ching mor e rentable ecologic niches considering medical " proletarization”, worth deepening psychological, sociological and
cultural reasons also exist13.
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BASIC LIFE SUPPORT COURSE FOR SHOP ASSISTANTS
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Rev Electron Biomed / Electron J Biomed 2010;2:60-61

TotheEditor:

Theincidence of out of hospital cardiac arrest isunknown in Cuba. In the United Kingdom it is 123 per 100 000 per year?.
Starting cardiopulmonary resuscitation (CPR) as soon as possible after an out of hospital cardiac arrest occurrence, significantly
increases survival rates?. It isimportant to train many personsin Basic Life Support (BLS) to provide a satisfactory CPR
whenever a cardiac arrest occur. BLStraining courses must be: easy to teach, easy to learn, easy to remember and skilled
retained. Previous studies have found that after an initial training course CPR skills decline as early as two weeks later 3,
Commercial centersare visited by thousands people every day, but in our city, shop assistantsare not CPR trained. The aim of
the present research isto determine the 12 weeks skillsretention of the BL Straining cour se given to shop assistants of a
commercial center in the city of Saguala Grande.

A prospective and educational intervention research carried out from December, 2009 to March 2010. The commercial center
"LaSirena" wasrandomised selected over 32 storesin Sagua la Grande city. Informed consent was obtained from the General
Manager and all participantsin the study. 16 shop assistants wer e enlisted in the study.

BL Straining course: three sessons BL Straining cour se based in the The European Resuscitation Council Guidelinesfor
Resuscitation 2005 4 was developed (Copyright European Resuscitation Council - www.er c.edu - approval 2009/026). The cour se,
the performance of BL S and the evaluation were carried out after the employeesfinished their daily work. First session:
Complete information about the research. Pre-test to evaluate the participants knowledge about CPR (16 participants). Second
session: view and discussion of a BL S cour se video specially produced in collaboration with Sagua Vision TV channel. Third
session: performance under the surveillance of three BL Sinstructors, manoeuvresto deter mine vital signs, open airways, chest
compressions, mouth to mouth breathing and final rescue positioning of the victim.

A theoretical and practical post test was applied; the evaluation including the observation and evaluation of the CPR
manoeuvr es performed and the marks of the theoretical test of each participant was recorded (13 subjects). 12 weeks later a
final theoretical and practical evaluation was carried out to deter mine the skills retention (14 subjects). The evaluation by three
BL Sinstructorswas consider satisfactory when 70 percent or more of the CPR manoeuvreswere carried out without difficulties
and the 70 percent or more of the theoretical question were answered correctly.

All participantsfailed the pre-test in thefirst session; the third session final practical CPR performance and theor etical test was
passed by 11 shop assistants (84,6%); finally, 10 subjects (71,4%) failed the theoretical and practical test set 12 weeks after the
Basic Life Support course.

Main finding: Must of the shop assistantsinvolved in the study failed both, practical and theoretical tests 12 weeks after the
cour se.

Strengths and weaknesses of the study: the randomised selection of the commercial center ensured the truthfulness of the main
result. All subjects gave theinformed consent to participate in the study. The quality of the video used in the cour se was the best.
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Weakness: age, sex and educational level of participantswere not taken into account to discriminate the difference between both,
successful and failure participants. The observations of the BL Sinstructorsdo not detail the rate of chest compressions and the
mouth to mouth breathing. Automated external defibrillation training was not given because in the included commercial center
this device was not available.

Proposalsfor future studies: include the variables: age, sex, educational level in the design of future studies. Develop all sessions
at the beginning of work of during theremaining daysin order to avoid falseresultsin the interpretation of the retention of
skillsand test marks. Automated external defibrillation training must be given in the course.

The skillsof Basic Life Support course given to the shop assistants were not retained during 12 weeks.
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Rev Electron Biomed / Electron J Biomed 2010;2:62-64.

Sr. Editor:

El cancer de mama es una enfermedad muy frecuente en lamujer y representa la primera causa de muerte por cancer en el sexo
femenino. Sin embargo es una patologia muy heter ogénea en su compor tamiento bioldgico y en su respuesta a las distintas
terapias;. Actualmente el prondstico se establece en base al estadio y grado histolégico, pero esto no explica por que tumores
semejantes muestran una evolucion clinicay respuesta al tratamiento difer entes, 3. Seguramente existen diferenciasentrelos
mismos a nivel molecular.

Actualmente se han desarrollado técnicas moleculares (" microarray" o matriz de DNA) que permiten definir grupos de tumores
con un retrato o firma molecular semejantey distinta al resto de grupos. Estos grupos parecen ser mucho mas homogéneos en
cuanto a su comportamiento y respuesta terapeditica que las clasificaciones previas; ;. Asi se han descrito variostipos
molecularesdelos cuales el luminal es el mas frecuente, el quetiene un mejor prondstico y dianas ter apelticas especificas al ser
sensibles alaterapia hormonal 5.

El tipo basal es menos frecuente (15% del total), con un comportamiento biol6gico més agresivo y no tiene un tratamiento
especifico en la actualidad al ser negativo para receptores hormonalesy parala diana de trastuzumab (receptor HER-2) gg.9- Se
ha observado que los tumor es basales muestran sobreexpresién y amplificacion de EGFR (Epidermal Growth Factor Receptor),
sugiriendo que podria ser un marcador de este tipo molecular. Par ece clar o que la sobreexpresion del receptor EGFR esmas
frecuente en el carcinoma detipo basal, pero su nivel de expresion y valor prondéstico en cancer de mama en general no esta muy
claroen laliteratura,q ,,. Todaslas células muestran en su superficie exter na receptor es de membrana que al ser estimulados
por ligandos especificos generan unarespuestaintracelular generando cascadas de sefiales necesarias paralareparacion y
renovacion delascélulasy tejidos.

El EGFR fue uno de los primer os receptor es de membrana descritos. Losreceptores EGFR (HER-1) pertenecen a una familiade
receptores (HER) compuesta por cuatro miembros homélogos (HER-1, HER-2 neu, HER-3y HER-4). Cada receptor de estetipo
es una glicoproteina transmembrana con tres dominios diferentes: extracelular o de union al ligando, transmembrana, e
intracelular con actividad tirosin-quinasa, la fosforilacion de este Gltimo origina el inicio de la cascada de sefiales
intracitoplasmatica. 13.16. La sobreexpresion de EGFR (HER-1) es una car acter istica molecular de numer 0sos tumor es humanos
sélidos (car cinoma escamoso de cabeza y cuello, carcinoma de ovario, car cinoma colo-rectal, neoplasias del sistema nervioso
central, carcinoma de pulmén de células no pequefias, etc),7.

En los Ultimos afios se han desarrollado drogas capaces de inhibir la actividad del receptor HER-1 actuando algunas sobre el
dominio extracelular y otras sobre el dominio intracelular (pequefias moléculasinhibidoras detirosin-quinasa). Algunas de estas
moléculas ya se estan utilizando en grupos seleccionados de pacientes con cancer de pulmén de células no pequefiasy con
carcinoma colo-rectal ;7. Algunos estudios sefialan que la sobreexpresion de EGFR en el carcinoma de mama se asocia a un peor
prondstico y a una menor respuesta a las terapias habitualmente usadas (quimioterapia y hor monoter apia) 17 15. Ademas es
posible que en el futuro este grupo de neoplasias de mama con sobr eexpresion y amplificacion de EGFR puedan ser tratadas con
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ter apias especificas dirigidas contra el dominio extracelular o sobre el dominio intracelular (pequefias moléculasinhibidoras de
la actividad tir osin-quinasa); 1g.20-

Por esto son necesarios mas estudios para determinar la frecuenciareal dela sobreexpresién de EGFR en el cancer de mama, su
relacion con los diferentes grupos de neoplasias de |a clasificacion molecular, su valor pronésticoy predictivoy por Gltimo su
utilidad como diana terapeltica en casos seleccionados.
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