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1. Yo, Luz Clemencia DE PAEZ, en mi condicion de apoderada de la sociedad solicitante
de la patente de la referencia, me refiero al oficioc No. 10483 notificado por fijacion en lista
del 20 de agosto de 2010.

2. Mediante memorial radicado el dia 11 de noviembre de 2010 solicité plazo de treinta
(30) dias para atender el oficio No. 10483.

3. Mediante oficioc No. 10483 se puso en conocimiento del solicitante el informe que
contiene las observaciones hechas por su Despacho sobre la presente solicitud de
patente. Las observaciones realizadas en &l oficio son las siguientes:

3.1 Descripcién

Afirma el Examinador que no se encuentra soporte para todas las reivindicaciones y que
en el capitulo descriptivo solo se encuentra soportada la administracion simultanea del
anticuerpo  anti-IL-6R y de un inmunosupresor tal como metotrexato mediante
combinacion terapéutica y por lo tanto, no se encuentra evidencia acerca de la

composicidn que contenga ambos farmacos.

NIT. 860.041.367-3
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3.2 Reivindicaciones

E! Examinador afirma que “la reivindicacion 1 referente a las composiciones farmaceuticas
de un anticuerpo anti-il-6R y metotrexato, no se encueniran sustentadas en Ia
descripcion”. De igual manera afirma que “la reivindicacion 2 referente a las
composiciones farmacéuticas de un anticuerpo anti-il-6R, el cual es un anticuerpo
quimérico, humanizado o un anticuerpo de tipo humano, no se encuentran sustentadas en

la descripcion”.

3.3 Analisis de patentabilidad

3.3.1 Nivel Inventivo

Para este requisito se considera que una persona versada en la materia enfrentada al
problema resuelto por la presente invencién, incluiria metotrexato de acuerdo con las
ensefianzas de D3, en las composiciones reveladas en D4, logrando de esta manera las
composiciones farmacéuticas de la presente invencidn. Por lo anterior, afirma el
Examinador que la presente invencién no posee nivel inventivo frente al estado de la

técnica.

4. Respuesta a las objeciones

De este modo y con el objeto de atender las objeciones arriba mencionadas, se desean

poner de presente las siguientes aclaraciones y argumentos:

4.1 Argumentos a favor de la objecion de falta de soporte de la materia reclamada

Con respecio a las objeciones hechas por el Examinador con respecto a la falta de
soporte de la materia reclamada en la descripcion deseamos poner de presente los

siguientes argumentos:

Inicialmente, deseamos aclarar que las modalidades de uso combinado de metotrexato y
un anticuerpo son conocidas, asi como las tabletas de administracién oral, otras

formulaciones tal como gotas para los 0jos (como por ejemplo las vendidas por Pfizer),
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son conocidas. Es por esto que la descripcién original de la solicitud internacional
W02004/096273 en la pagina 5, ultimo parrafo y en la pagina 8, en el tercer pérrafo,
describe que los medicamentos de la composicion de la presente invencion pueden ser
administrados en diferentes maneras. Asi, debido a que tanto el metotrexato como el
anticuerpo de la presente invencion pueden ser soluciones, los mismos pueden estar
contenidos en una misma composicion. En consecuencia, una composicién que contiene
tanto metotrexato como el anticuerpo de la presente invencion se encuentra debidamente
soportado en el capitulo descriptivo de la solicitud, ya que una persona versada en la

materia encontraria la informacion suficiente para la realizacion de la misma.
Asl las cosas, consideramos que las ensefianzas de la descripcion de |a presente solicitud
son suficientes para que una persona versada en la materia desarrolle la composicion

reivindicada.

4.2 Argumentos a favor del nivel inventivo de la solicitud

En concordancia con el Articulo 18 de la Decision 486, una invencién se considerara
inventiva si la misma no hubiese resultado obvia a partir del arte previo, para una perscna
del oficio normalmente versada en la materia. Esto a su vez implica que el Examinador a
cargo de esta evaluacién debe colocarse en el momento exacto en el que el inventor
buscaba resolver el problema técnico contemplado en la solicitud y para el cual poseia la
literatura y el conocimiento disponibles en dicho momento.

Siguiendo entonces los lineamientos de la Jurisprudencia aplicable al analisis del nivel
inventivo de una solicitud de patente, se considera que una anterioridad o una
combinacion de dos anterioridades puede afectar dicho requerimiento de patentabilidad, si
una persona medianamente versada en la materia encuentra ensefianzas o sugerencias
claras que le indiguen cémo llegar a la invencion reivindicada.

Ahora bien, con respecto al andlisis realizado por el Sefior Examinador, deseamos poner
de presente lo siguiente:
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Inicialmente, deseamos poner de presente que previo a la fecha de la prioridad de la
presente solicitud era bien sabido que las citoecinas como la IL-6 presentaba

comportamientos complejos y se conocian por ejemplo, los siguientes:

- Una citosina mostraba varias actividades bioldgicas (Pleiotropia)

- Una pluralidad de citocinas mostraba la misma actividad en la misma célula
(Redundancia);

— Una pluralidad de citocinas se involucraban en la misma linea de célula,

dependiendo del proceso de diferenciacién y del crecimiento.

Asi, mediante el conocimiento previo de la fecha de prioridad de la presente solicitud,
acerca de la existencia de los comportamientos complejos de las citocinas, se habia
reportado acerca de casos en donde IL-6 se expresaba de manera negativa en la

supresién de la inflamacion.

Por ejemplo, en el documento anexo a este memorial (Intratracheal Injection of Endotoxin
and Cytokines, Interleukin-6 and Transforming Grownth Factor Beta Inhibit Acute
Inflammation, American Journal of Pathology, 138(5), 1991, 1097-1101) se describe que
la interleuquina-6 muestra también ser enddgenamente regulada por incremento dentro
del pulmdn posterior al desafio intratraqueal con endotoxina, lo cual proporciona evidencia
de que IL-6 puede representar un mecanismo endodgeno con retroalimentacion negativa
para inhibir la inflamacién aguda iniciada por endotoxina y mediada por citocinas.
Adicionalmente, se afirma en dicho documento que “el mecanismo de la accion
antiinflamatoria de IL-6 y TGF B puede relacionarse con la habilidad de dichas citocinas
para inhibir TNF a (y como se muestra en los datos presentes) y la produccion de IL-1,
mediante macrofagos. IL-6 derivada de un huésped es localmente regulada por
incremento posterior al desafio con LPS y puede actuar como mecanismo enddgeno con
retroalimentacion negativa para inhibir [a inflamacién aguda iniciada por LPS y mediada
por TNF” (Pagina 1100, columna derecha).
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Las anteriores afirmaciones son muestra de que IL-6 se expresa altamente en una parte
inflamatoria en el cuerpo y que la IL-6 altamente expresada actla de manera negativa, 1o

gue resulta en una inflamacién mediada por IL-6 o en represamiento de TNF.

Asi, una persona versada en la materia puede considerar la posibilidad de que IL-6 se
expresa altamente en las acciones de inhibicién de iL-6 y TNF, lo que resulta en la

inhibicion de la inflamacion.

Adicionalmente, en el documento anexo a este memorial (COMBINATION OF
METHOTREXATE AND PREDNIZONE DECREASES CIRCULATING
CONCENTRATIONSOF INTERLEUKIN 1B AND INTERLEUKIN 6 IN PATIENTS WITH
RHEUMATOID ARTHRITIS, POOR CORRELATION OF CITOKINE SUPPRESSION
WITH CLINICAL IMPROVEMENT, International Journal of Inmunopathology and
Pharmacology, 12(1), 13-21 (1999)) se concluye en el resumen que “el monitoreo de
concentraciones de plasma de dichas citocinas no puede predecir el efecto del
tratamiento”, y en la pagina 20, en la columna izquierda parrafo 3, se concluye que “la
supresion de dichos parametros inducidas por el tratamiento no se relaciona la mejora del
estado clinico del paciente y no puede haber sido Util para la prediccién de la eficiencia

del tratamiento”.

En consecuencia, segun o afirmado en dicho documento, la inhibicién de una citosina y el

efecto terapéutico no se relacionan.

De lo anterior, cabe aclarar que con respecto a las enfermedades relacionadas con
citocinas, no existe una correspondencia entre el hecho de que una citocina se refaciona a
una causa de una enfermedad y que la inhibicién de una citocina resulta en la inhibicién
de la enfermedad. Adicionalmente, puede existir un caso en donde la inhibicion de la

citocina empeore la enfermedad.

En conclusion, considerando el hecho de que en varias publicaciones, como las
anexadas a este memorial, se conoce que no existe relacion entre el hecho de que IL-6 es

altamente expresado y en que el efecto terapéutico se obtiene mediante la inhibicion de
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IL-6, una persona versada en la materia, tal como lo afirma el Examinador, no habria
encontrado motivacién alguna en las anterioridades citadas para usar un inhibidor de IL-6
para un tratamiento de una enfermedad, motivada por el hecho de que iL-6 es altamente
expresada en dicha enfermedad, debido a que este hecho no puede ser base para
determinar si un inhibidor de IL-6 puede ser usado para el tratamiento de una enfermedad

0 no.

Asi las cosas, aunque no existiria una posibilidad en cuanto a gque el metotrexato
disminuyera la concentracion de 1L-8, seria imposible predecir que el metotrexato al ser
usado en combinacién con un anticuerpo antagonista del receptor IL-6, se obtenga un

efecto sinérgico.

De esta manera, el hecho de que D3 mencione el metotrexato en AR frente a las
interleuquinas IL-6 puede ser considerada una razén valida para no reconocer el nivel
inventivo de la presente solicitud, toda vez que el analisis ex post facto de una solicitud de
patente se encuentra proscrito ya que el Examinador debe situarse en la fecha de la
prioridad reivindicada y sin tener en cuenta la solucién aportada por la invencion en
cuestion, el analisis de nivel inventivo en el presente caso fue efectuado errbneamente y

por ende no resulta valido de acuerdo con [os parametros de! Manual Andino de Patentes.

De esta manera, una persona versada en |la materia solo consideraria D3 si ya conociera
la presente invencion, lo que indica que la combinacién de las ensefanzas de D4 y D3

resultaria obvia solamente a posteriori.

Por consiguiente, teniendo en cuenta los argumentos presentados, se concluye que las
ensefianzas de las anterioridades citadas por su Despacho no llevan a un técnico
versado en |a materia a obtener la presente invencion ya que no revelan o ensefian las
caracteristicas técnicas esenciales relacionadas con la misma, tal como aca es
reivindicada. Lo anterior si se tiene en cuenta que para el estudio de nivel inventivo el
Examinador no puede adoptar la posicion de un inventor y que ademas no puede partir
de la solucidn dada sino simplemente de lo que expresamente revelen el o los

documentos mas cercanos del estado del arte.
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Puesto que se han atendido a cabalidad las observaciones hechas por su Despacho

sobre la presente solicitud de patente, respetuosamente solicito se contintie con su

tramitacion. Sin embargo, en el evento que el Despacho considere que una modificacion

adicional es necesaria, respetuosamente le solicito hacer uso de la facultad que le otorga

el articulo 45 inciso 2 de la Decision 486 de la Comision de la Comunidad Andina a efecto

de requerir nuevamente de nuestra parte cualquier complementacion o aclaracion.

4. ANEXOS

ANEXO 1: Intratracheal Injection of Endotoxin and Cytokines, Interleukin-6 and
Transforming Grownth Factor Beta Inhibit Acute Inflammation, American Journal of
Pathology, 138(5), 1891, 1097-1101

ANEXO lI: COMBINATION OF METHOTREXATE AND PREDNIZONE

DECREASES CIRCULATING CONCENTRATIONSOF INTERLEUKIN 1B AND
INTERLEUKIN 6 IN PATIENTS WITH RHEUMATOID ARTHRITIS, POOR
CORRELATION OF CITOKINE  SUPPRESSION  WITH  CLINICAL
IMPROVEMENT, International Journal of Inmunopathclogy and Pharmacology,
12(1), 13-21 (1999))

Sefiora Directora,
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Rapid Communication

Intratracheal Injection of Endotoxin

and Cytokines

. Interleukin-6 and Transforming Growth
Factor Beta inhibit Acute Inflammation

Thomas R. Uiich,” Songmei Yin,* Kaizhi Guo,*
Eunhee S, Yi,” Daniel Remick,t+ and

Juan del Castillo*

From the Departments of Pathology, the University of -
California at Irvine," Irvine, California; and the University
of Michigan School of Medicine,} Ann Arbor, Michigon

The nature of the endogencus mediators that down-
regulate and curtail the exodus of neutrophils into
local acute mflammalory sttes is unknown. In the
present report, interlenkin-6 (I1-6) and ransforming
growth factor beta (TGFB), members of a family of
macropbage-derived proteins knoun as cytokines,
are shown to inbibit significantly the acute neufro-
Pbilic exodus caused by an intratracheal infection of
endotoxin (LPS), a proinflammatory component of
ibe cell walls of gram-negative bacteria Transform-
ing growib factor beta (10 pg) and IL-6 (10 ug} coin.
Jected intratracheally with LPS (10 pg) each inhib-
ited the number of neutrophbils n G6-bour bronchoal-
veolar lavage (BAL) specimens by approximately
50%. The intratracheal coinfection of IL-6, TGFP, and
LPS inbibited the IPSinduced neutrophilic inflam-.
matory excdus by nearly 75%. Interleukin-6 also &5
shoum to be endogenously upregtilated within the
" lung after intratracheal challenge with endotoxin,
[providing evidence that IL-6 may represent an endog-
enous negative feedback mechanism to inbhibit en-
dotoxin-initiated cytokine-mediated acute inflam-
mation. Interleukin-6 and TGFP botb strongly inhib-
ited the quantity of TNF-a recovered in the BAL fluld
of LPS-challenged rats, suggesting that dounregula-
tion of LPS-induced TNF-o. production within the
lung represents one mechanism whereby IL-G and
TGFP exert an antifnflammatory action. Interletdsin.

6 and TGFR represent novel pbarmacologic and,
probably, endogenous inbibitors of acute inflamma-
tion. (Am J Pathol 1991, 138:1097-1101)

Interfeukin-6 (IL-6) and transforming growth facter beta
(TGFp) are mulfifunctional members of a family of pro-
teins, so called cylokines, that include the proinflamma-
tory factors interleukin-1 (IL-1} and tumar necrosis factor
{TNF). Cylokines are released by inflammatory and pa-
renchymal cells in response 1o endotoxin (LPS), a proin-
flammatory lipopalysaccharide componert of the cell
walls of gram-negative bacteria. Cytokines are thought to
orchestrats endoloxin-initialed acute infammation (ie, the
migration of neutrophils from blood vessels into tissues),
Cytokines afso contribute to many of the systemic effects
of endotoxemia, such as neutrophifia, lymphopenia, fe-
ver, the synthesis of acute-phase proteins by the liver,
and hypotensiva shock.'-3

Intratracheal injection of endotoxin upregulates 1L-1
and TNF expression in the lung and results in severe local
acute inflammation* Intratracheal injection of sither IL-1
or TNF also induces acute inflammation in the lung.* In-
terlgukin-1 is & far more potent inducer of acute inflarm-
mation than TNF in the lung as well as in other anatomic
locations.

The rofe of IL-6 in local acute inflammation has not, to
our knowledge, been defined. Intravenous IL-6, howaver,
was reported by Aderka et ai” to decrease intravenous
endotoxin-induced serum TNF levels in mice. Qur labo-
ratory has confirmed that intravenous IL-6 decreases in-
travenous endotoxin-induced serum TNF levels in rats @

Supported by NiH award RO1-A126551.
Accepted for publication March 7, 1991,
Address reprint requaests to Dr. Thormas R. Ulich, Department of Pa-
thology, University of Califomia at Invine, Irvine, CA 91717,
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In addition, and perhaps more importantly in regard to
the pathogenesis of acute inflammation, we have cb-
served that pretreatment with IL-6 decreases IL-1 mRNA
levels in splenic and hepatic wholg-organ ANA exiracts
of endotoxemic rats.? Because IL-6 downregulates en-
dotoxindnduced TNF and IL-1 expression, and because
iL-1 and TNF are thought to be proximal mediators of
endotoxindnduced inflammation, an experimental animal
model was created 10 test the hypothesis that IL-6 would
downregulate LPS-induced acute inflammalion and to
search for local LPS-induced IL-8 expression.

The role of TGRS in acute inflammation also has not, to
our knowledge, besn defined. Transforming growth tac-
for beta, similar to IL-6, has been reported to be present
in a variety of celi types, including activaled mac-
iophages.? Transforming growth factor beta has muttiple
complex growth stimulatory and growth inhibitory effects
on mesenchymal and epithelial cells.’ It is also a potent
immunasuppressive factor, Transforming growth factor
beta is present in theumatold synovial fivids and can in-
hibit IL-1-induced lymphocyte profiferation.® It has been
reported to suppress the production of TNFa by LPS-
stimulated macrophages.' In tight of the known Immu-
nasuppressive effects of TGFB, its possible role as an
inhibiter of acute néutrophilic inflammation was investi-
gated. Finally, because both fL-6 and TGFR were found
to acl as pharmacologic inhibitors of local LPS-induced
acute inflammation, wa tested the anti-inflammatory effect
of combined IL-6 and TGFg.

Materials and Methods

Rats (congenic male Lawis rats weighing approximately
2259 and anesthesized with ether) were injected intratra-
cheally with equal volumes (0.5 mi) of vanous doses and
combinations of either endotoxin (S. Typhus fipopolysac-
charide, Sigma Chemical Co., St. Louis, MO), recombi-
nant human IL-6, of recombinant human TGFB, (gifts of
Dr. Lawrence Souza, Amgen, Inc., Thousand Oaks, CA).
Six hours later, the ra's were killed and bronchoalveolar
lavage (BAL) via the instillation of a tracheal catheter was

performed to enumsrate the absolute number of neutro-
phils in the intra-alveclar inflammatory exudate. The 8-
hour timepoint previcusly has been documented by our
laboratory” to represent the peak of the neutrophific in-
flammatory exodus. Experiments were performed by ran-
domly dividing rats into experimental groups to bae in-
jected on the same day with either LPS or with LPS plus
IL-6 or TGFB. A typical day's experiment consisted of
injgcting three rats intratracheally with LPS alone and
three rats intratracheally with LPS plus a cytokine. The
absolute number of neutrophils in the BAL specimens of
the rats from each experimental group is expressed as
the mean plus or minus one standard error of the mean.
The probability value was determined by the two-ailed
t-test for unpaired data. Histologic examination of
Bouin'sixed paraffin-embedded sections of the lungs af-
ter BAL was performed to evaluate the accumulation of
neutrophils within pulmonary parenchyma and the ade-
quacy of BAL. Tumor necrosis factor protein determina-
tions in BAL fluid were determined as previously
described.'? Whole-lung RNA extraction, Northem biot-
ting, and hybridization for IL.-6 mRNA were performed as
previously described, 212

Resuits

The LPS-induced acute inflammatory exodus was inhib-
ited by an average of 61% in rats receiving 10 g IL-6
plus 1 pg LPS(n = 7}, as opposed to rats receiving 1 pg
LPS aore (n = 9) {(p < 0.0001, Table 1), The LPS-
induced neutrophilic exodus was inhibited by an average
of 53% in rats receiving 10 pg IL-6 plus 10 ug LPS (n =
18), as opposed to rats receiving 10 wg LPS alone (n =
18) (p < 0.0001, Table 1). Intratracheal injection of IL-6
alone caused the accumulation of a very small number of
neutrophils {less than 10° newtrophiis/BAL, n = 2). Intra-
tracheal injaction of saline causes no or at most a very
slight accumutation of neutrophils in BAL fiuid 414

After having demonsirated thal IL-6 can act as a phar-
macologic downregulator of LPS-induced local acute in-
flammation, we wondered if there was evidence that host

Table 1. Ii-6 and TGFP Inbibit Inratracheal LPS-induced Acute Inflammation

Intratracheal injection n Neutrophils x 10~% Inhibition (36) P value
LPS (1 ug) 9 6.36 = 0.52

LPS (1 ug) + 1L-6 (10 pg) 'a( 245 + 0.54 6 0.0001
LPS (10 ug) 1 20.86 £ 0,17

LPS (10 p) + IL-6 (10 pg) 18 984+ 0.12 3 0.0001
1.PS (10 ug) 6 1287 £ 1.10 a5 0.02
LPS (10 ug) + TGFR (1 ug) 6 8.22 £ 1.20 :

LPS {10 pg) 14 18.74 =+ 1.06 5 0.0001
LPS (10 pg) + TGFB (10 pg) 13 8,55 £ 057 L

LPS, Lipopolysaccharide, TGFg, transiorming growth lactar beta,



IL-6 is upregulated focally after the intratracheal infection
of LPS and may therefora act as an endogenous negative
feedback miechanism to stop the neutrophilic exodus that
is the cefular hallmark of acute inflammation. Intereukin-6
mRNA expression was determined in whole-lung RNA
extracts by Northern blotting using a rat IL-6 cDNA
probe™ at sequential timepoints after the intratracheal o
intravenous injections of 100 pg LPS, intratracheal injec-
tion of LPS caused IL-6 mMRNA expression beginning at 2
hours and increasing markedly at4 hours (Figure 1). Ina
further study of pulmonary IL-6 mRNA expression at later
timepoints after intratracheal injection of LPS, IL-6 mANA
expression was found to remain at a vary high level at 6
hours with a retum to preinjection levels at 12, 24, and 48
hours (data not shawn), In contrast to the kinetics of IL-6
expression after the intratracheal injection of LPS, intra-
venous injection of LPS caused IL-6 mRNA expression to
peak at 2 hours with a substantial decrease toward base-
line leve! by 4 hours (Figure 1).

The LPS-induced acute inflammatory exodus was in-
hibited by an average of 54% in rats receiving 10 pg
TGFB plus 10 wg LPS (n = 13}, as opposed to rats re-
ceiving 10 pg LPS alone (n = 14) (p < ¢.0001, Table 1),
The LPS-induced accumulation of neutraphils was inhib-
ited by 35% in rafs recelving 1 pg TGFB plus 10 pg LPS
{n = 6), as opposed to rats receiving 10 ug LPS alone (n
= 6) (p < 0.02, Table 1). Intratracheal injection of TGFR
alone did not cause a significant influx of neutrophils into
the lungs {fess than 0.1 x 10° neutrophis/BAL).

Figure 1. -6 mRNA is not constitutively de-
tected in whole-lung RNA preparations of na-
e rats (time Q) ar T bour gfter eitber intra-
trachenl or intravenous injections of endo-
toxin. 16 mRNA & detectable in the lung at
similay levels at 2 bours after eithor the intra-
tracheal or intravenous infecions of endo-
toxin, At 4 howors after ihe intratrachen! frifec-
nonofendomxfn,d:elmlofpulmmiw
mRNA bas increased dr.
the same timepoint
jea’ionofauiofwdnlbelewlajuﬁbmal

rewrapbilic exodus fro alveol! after the in-
tratracheal, bul not the intravenios, infection
afmm‘mmnofqolmkﬂ-S
MANA in a whole-organ RNA preparation at 2
bours after the intravenous infection of en-
doraxin (s shoum for comparison. All lanes of
the Northern blot were loaded with 25 pg
whole-organ RNA and bybridized with rot IT-
& cONA The rat o major H-6
mRNA species that code for the same

protein.”
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The combined effects of IL-6 and TGFB on LPS-
induced acute nevtrophific inffammation then were inves-
tigated. All four experimental groups (10 g LPS alone,
10 pg LPS plus 10 pg IL-6, 10 ug LPS plus 10 ug TGFR,
and 10 png LPS plus 10 g IL-6 plus 10 pg TGFR) were
studied concurrently. The combination of IL-6 plus TGFR
inhibitad the LPS-induced neutrophilic exodus by 74%,
as opposed to 38% inhibition with IL-6 alone and 56%
inhibition with TGFB alona (Table 2). The combined inhib-
itory effect of IL-6 and TGFP was significantly greater than
the inhibitory efiect of either cytokine alone (p < 0.008).

Histologic examination of the lungs in all four experi-
mentad groups (n = 2 rats from each group) was per-
formed after BAL to exclude the possibility that the de-
crease in BAL neutrophils might be duie to an increase in
neutrophils remaining in the lungs of cytokine-treated rats
{as might oocur, for example, if IL-6 or TGFR induced the
expression of adhesion molecules that caused the neu-
trophils to adhere more avidly to pulmonary paren-
chyma). Double-blind micrescopic evaluation of the
lungs revealed an indistinguishable histologic appear-
ance in the LPS-plus-cytokine-treated groups. The LPS-
alone-treated group was distinguished from the other
three groups by a greater number of neutrophils. One
may therefore conclude-that the degree of cytokine-
induced inhibition of acute neutrophilic Inflammation as
measured by BAL is, if anything, an underestimation of
the true amourt of inhibition. In none of the experimental
groups (not even after intratracheal injection of 10 pg LPS
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Table 2. 7he Combination of 1L-6 and TGFB inkibits Intratracheal LPS-induced Acute Inflammation More Than Eitber

Cytokire Alone

Intretrachesl injection n Neutrophils x 10~ Inhibition (%) P value
LPS (10 pg) 8 20.75 + 1.42 - —
LPS (10 pg} + IL-6 (10 pg) 8 13.44 £ 1,39 35 0.002
LPS (10 g} + TGFB (10 pg) 7 910+ 0.89 56 0.0001
LPS (10 pg) + IL-6 (10 pg) + TGFR (10 pg) B 550 % 0.75 74 0.0001

LPS, ipopolysaccharide; TGF, transforming growth factor beta.

ajone) was any evidence of architectural or celiular injury
to the lung observed at the light microscopic level. The
LPS-Hinduced inflammatory reaction was histologically
characterized by the appearance of a modest number of
neutrophils in alveolar seplae, alveolar spaces, and in
bronchial mucosa, as previously iltustrated by our
laboratory.* Tumor necrosis factor protein lavels in the
BAL fuids of the same rats were measured and were
found to be decreased by 66% in bath LPS-plus-IL-6—
and LPS-plus-TGFp-treated rats and to be decreased by
88% in LPS-plus-IL-6-plus-TGFB-treated rats as com-
pared to LPS-alone—treated rats (274 = 30 U TNF/BAL
after LPS alone, 94 + 36 U TNF/BAL after LPS plus IL-6,
96 x 38 U TNF/BAL after LPS plus TGRB, and 34 + 17U
TNF/BAL after LPS plus IL-6 plus TGFB).

Discussion

Although much new information has emerged during the
past few years regarding the acute proinflammatory ef-
fects of such eytokines as IL-1 and TNF, relatively little is
known about endogenous downregulators of acute in-
flarmmation, In the present study, IL-6 and TGFB, alone
and especially in combination, are shown to inhibit
strongly LPS-induced acute inflammation. Interleukin-6
and TGFB thus represent novet antiinflammatory agents
of potential therapeutic utility in clinical situations of cyto-
kine-mediated acute imflammation.

Neutrophils first appear in BAL fluids 4 hours afier in-
tratracheal injection of endotaxin,® whereas neutraphils
are not present in BAL fluid 4 hours after the intravenous
injection of endotoxin, The marked increase In pulmonary
IL-6 mRNA after intratracheal as opposed lo intravenous
injection of endotoxin therefore may be, in part, neutrophil
derived, espedially because Cicoo et al™® recently re-
ported that neutrophils express IL-G in response to stim-
ulation with andotoxin in vitra. The concept that neutro-
phils may downregulate their own accumutetion via the
expression of IL-6 is attractive, but our dala do not allow
us to quantitate the probable increased contribution of
alveolar macrophage-derived IL-6 after intratracheal ad-
ministration as opposed to intravenous administration of
endotoxin. Endotoxin-stimulated cetis of the monocyte-
macrophage lineage are known to secrele large amounts

of IL-6."® The amounts of IL-6 and TGFR that are released
into the alveolar fluid of the lung under pathophysiologic
condttions are unknown. Interleukin-6 is known, however,
to attain concentrations as high as 2 pg/mi inthe serum of
endotoxeric rats,® suggesting that microgram quantities
of endogenous IL-6 also might be attainable in the lung
during gram-nagative pneumonia,

In conclusion, phammacologic administration of exog-
enous recombinant IL-6 and TGFB inhibits endotoxin-
induced local acute inflammation. The mechanism of the
anti-inflammatory action of IL-6 and TGFB may relate lo
the ability of these cytokines to inhibit TNFe®'" (and as
shown by the present data) and iL- 1 production® by mag-
rophages. Hosk-derived IL-6 is upregulated locally after
challenge with LPS and may act as an endogenous-
negative feedback mechanism to inhibit the LPS-nitiated
fL-1- and TNF-mediated acute inflammatory process. Fi-
nally host macrophage-derived TGFS may be specu-
lated also to play a role as an endogenous inhibitor of
acute inflarmation. Transforming growth factor beta has
been reported by Roberts et al'” to increase collagen
synthesis in vitro and to cause fibrosis in vivo after intra-
derma) injection. Transforming growth factor beta is
known 1o be a pisiotropic mediator and may be hypothy
esized to perform a dual role by acting both to resolve
acute inflarmmation and to begin tlasue repair and remod-
¢ling by initiating collagen deposition.
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& ‘ i Objeetve - To evaluate the effect of methotrexate (M1X) in corabination with prednizone on eylokine

;é’: l levels, acute phake proteins and thiobarblturic acid renctive substances (TBAR - an indicator of peroxidaiive

{1 damage to tlssue lipids) in the Moovd of rheumatoid arthrits (RA) patients and o investipate thelr
1 ussociations with clinlcol disense netivity,

Methods - We measnred hlood concentrations of interleukin-1 P (TLAB), fauterleukin 6 (LL-6), TBARS
and classleal clinkeal and Inharatory Indlevs of discase activity in 36 RA subjeets hefore and after 3 and 6
munlh (restinent with MTX and prednizone, Only RA subjects who stopped any disense-modifying.anti-
rhcumatic drugs freatsivent for last 3 monihs were Included in the study. Dascline cytokine and TBARs
tevels were conpured with those obtalned with 20.henlthy controls.

Results- Comparcd to controls RA subjecis had elevaied levels of clrevlating I9-LB {63.3 £47.6 v913.7
t 7.8 pg/ml, p<0.01), IL.6 (147.2 £ 76.5 v& 15,9 + 3.3 pe/ml, p< 0.001) and TBARs (3.11 £ 0.42 vx 1,34
1 0.45 wmmol , p< 0.001) concentrntlons. MTX: in combination with prednizone improved pateni clinicol
stntus that was aceampunted by 1.96. , 1.25. | and 1.35-fold decrease in IL-1B, IL.-G and TDARs after 6
nonth lrcatment (p<0.001), respectively. Although, 18.-1 ond IL-6 vevenled 1 fow currelations with clngsical
indices of dizeage activity no associslion was found hetween patient clinienl status improvément ond
cylokine changes over 6 vionth treatment,

Conclustons - MTX in combination with prednlzone deerenses blood levels of TL-18 and [L-6 and
inhihits the intensity of free radical- mediated proeesses in )LA suhjeets, Monitorlng of plasma concentrations
of these eyteltines could nat predict the trestment eMicucy.
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Rheumatoid arthritis (RA) is a systemic
inflammatory disense characterized by cnhanced
production and increased serum levels of acuie
phiuse proteins and proiatlammatory eytokines
thaumay refleetthe diseasenctivity. The infinmmed
prucesses are prefereitinlly localized in synovial
Jjuints and inflammed synovium is an hinportant
source of interlenkin-1p (IL-1B) and interlcukin
-6 (IL-6) (i,2). Circularing TF-6 has been shown
locurrelute with some clinical measures of disease
uctivity (3,4,5) and suppression of blovd 1L-6

levels corrclated with deercase in the number of
inflammed joints and morning stiffness as outcome
of 3 tong term administeation ol diseaxe-ruodilying
anti-rheumatic druge (DMARDs) (5).There was
also an association between the levels of this
cytokive and the local discase aciivity snd TL-6
has been shown to be indientarof prain Mammatgry
and poteatially errosive activity in synovial fluid
of RA paticnts (2.6). On the other hand, blood
tevels of IL-G did not reveul any associntion with
Rdiological propression of joint damape during

Key words: Mewtraxate, prednizons, eytokines, vhaamaioid o ethritis, thiobarbineric acid reactive substances
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three ycar abservation of patients with enrly RA
(7). Although, peripheral blood menonuclear cells

(PBMC) of RA patients release more [L-13 than

cells nf healthy subjcets () the circulating levies
of IL-IB in the courss of RA scems to be not
elevated (9.10). Mowever, these RA paticuts were
under treatment with DMARDs Introduced u few
months before entering che study, Therefore, (e
drug -induced [L-IB suppression can not be
excluded. Mcthotrexate (M1'X), that belongs 10
DMARDs is increasingly wsed in the treatment of
RA ()1,12,13), Weekly low dose treatment with
MTX alone or in combination with sulphusalazine
was highly elfective and caused the decrease in
the circulutivy concentrations of 1L-6 (8,14). This
wag agcampanicd by suppression of IL-1 release
from PBMC (8) and the decrcusc in IL-1PB
concentrations in synovial fluid (1,15), The
combination of MTX with prednisone is one of
those uxed in the treaument of RA (10), Predunisone
inhibils majority of inflammuatory cells Lhat ure
able to synthetise and release IL-18 and IL-6
{16.17). 1Uis possible that administration of MTX
and prednisone may suppress the circulating
voneentrations of (hese cytokines in RA subjecty.
Scanty data are availuble on eflicacy of MTX in
combination with predrizone nnd correiations
between tranrment -induced changes in 10-6 and
IL-13 fevels and the awenvulion of discusc activity
in RA subjects (10.12). Therefore. in this study we
evaluared the effect of low oral dose of MTX in
combinalion with prednisone on circulating
concentrations of 1L-6 and IL-1@ in celation to
changes in clinical and [aboratory parameters in
pasientx with active RA who passed the 3 month
DMARD: washoul period |

MATERIALS AND METHODS

Puttenes and study protocnt

Fhirty six subjects (mean age 58 £ 10 years, 28
women. B men) who folfilled the Amedcan College
Rheumatalogy criteria for Uefinite or elassicnl KA.,
(1 ¥} and 20 healthy subjects wiw bad ot suffered from
any infectlous discase for he previous four monihs
were shdied. Mealthy eontrals Quean age §6 L 6 years,
15 wonen, 5 mend members of oup hospitn] stuiT were
frec olany needicntions sul rnting physical examination
showed nothing abnommal, RA parients {mean disease
duration — & + & years, rhewnaoid factor + = 28/%) had

20108 120168 14%43% NO. 2372

active disease, defined as ESR > 30mam, moarning sri My
> 60 min, number of swollen joints > 6 and number of
tender joints = 9 (Table 13, They were seleeted from al)
eonceeutive patienls wha attended ot department in a
period of 15 months, Since, piraxicam has heen reported
lo have no inluence on MTX pharmacolkinetics and
seritm 1l~6 and -1 levels (10,19), only RA subjects
who used Tthis non-sieroidal, anti-inflammaary diug
wergineluded in the srudy, Twenty nine ofRA patients
wete. lrcated with of Teasr one of DMARDS (injectuble
gold, bydroxychloroquine, Depeniclllamine,
sulphasalazine orazathioprine) inthe past, Threo subjects
received 4 of this drugs, 5 subjects were ireated with 3
DMARDs , and 12 and 9 patients used 2 and | of
PMARDs, respeciively, The medicatiun with nny
DMARDs was stopped il least 3 monihs before the
study, All patienly were altocated (o 6 manth therapy
with MTX (7.5 rg weckly in 1wo separne doses: S mg
inthe Girst and 2.5 my in1he second duy of week). oral
prednisone (7.5 my dally) und folic acld {15 mg
dalLy, exeep days In which MTX was used), Piroxicam
a8 a concomitant treativent was kept at a stable dose (20
mg a day) during the study. Blood for laboratory
determenantions was drawn beforc and after 3 and 6
inguitlis of tresument. This was nceompanied by assexinent
of swollen and painful joims, merning sliffess, grip
strenght (left ond right , measured with hand
dynamometer) and determination of Ritchie articulsr
index (maximum ccore = 78). The sidy had the approval
of the local Bthics Commictes, und informed consent
was obtained,

Circulating evtoking concenirarions

Blood samples (7 ml) for cytokine detcrminations
were deawn in Vacutainer wubes (Beeton & Dickinson
USA, containing 48 (1l EDTA-K3) m the same time of
day (810 a.m.). After 30 min incuebation at room tempe-
radure they werg centrifuged and obtained plasma was
frozen at = RIPC and siared not more than 30 days until
wxsny. L-1R snd [L-6 coneentrutions were measured
with IL- 1 B-TRMA and IL-6-TRM A (immunuradiometric
axxuy Medpenlx Disgnostics, Fleurus Belgium code 30
121 20 and 30 126 0V} sccurding 1o munufacturers
tnstructions, The calibealion curve wos prepored with
appropriate cylokine standard sotutions befors cach series
of measurements. The rndionctivity refited Lo sipal
anibeclics lubelled with J-125 was connied witls liquid
scintillation analyver (TRTCARL FGI0TR Packard) set
in gamma made, The zensitivity of iL-1{ and IL-G
dlerection was S and 6 peiml, respectively.
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Other detcrminations

The pluasma levels of acute phage prolwins
Chaploglobin, alphn-l-proteinase inhibilor),
immunopglobuling (TpG, TpM, 1gA) and complement C3
and C4 fractions were determined using a rate
ncphelometric assay (Beckman Array 360 system). All
individual measurements were earried outin duplicates
and mean values were caleulnied. The plasma
concentralion of thiobarbituric neid resetive subslanees
(TBARs) wus measured spectrofluorimetdenlly as
previously described (20). ESR, full blood cell count
(Technicon, Belgivm) and seromucoid plasma

. concentrations were done hy a eentral laborpiory of

Medicul University Hogpitad

Statistical unalysis

Regullg are expreased us mean L standard
deviation, Puired duty were anulyzed by n Wilcoxon
matched pairs test, For non- paived samples (buscline
values in RA subjeats and in bealthy controls) Sindenr
\-test and Kolmogorov-Smirnov test wers used
depending on sumple disteibation, Corvelacions were
calculated by meuns of the Spesrmun rank order
correlntion. A p-value of less than 0.05 wag considered
Lo be sigmificint

RESULTS

Clinicel resulis . .

8ix month treatment with MTX apd
prednisone resulied in the improvement in RA
subjeets (Table 1). The Ritchic articular index
decreased hy ahoul two-fold vom 25.6 to 12.1
(p=< 0.05). It wus accompanied by rhe decrease
in the number of swolicn joints and morning
stiffness as well as the rise [n the grip strenpht.
The narmalisation of ESR und the increase in
the haematoer(t and haemoglabin level was also
observed. No palient regnired 1ncrease in the
MTX and/or prednisone daily dose during
participatian in this six month open stady.
Combination of MTX with prednisone way
relatively well tolerated. The following side-
effects, nansea, Rlomatitis, and rash were observed
ind, 2and 1 subjects, respectively. The numher
of platelets decreased signifieantly wahe end of
study (Table 2), however, this value was st
within normal range and no bledding distorhbances
were poted. No patient dropped oul due to these
adverse drug reaclions. Clinicnl Jmprovement

06 128168 148433 NO. 2372

was accompaunied by the significant decrease in

SR, plasma levels of C3 and C4 complement

fructions, scromucoid and acute phase proteins
(Table 2). Most of these variables changed
siguilicantly just after 3 month treatment.
However, plasina [gM level did not chapge n
responsc to treatment with MTX and prednisone.
No differences in response to the treaument
were observed in RA subjects wilh detectoble
and pot detectable rheumutoid fiuctor (duta not
shown)., The results of thir small open study
suggest that combination of MTX and prednisone
is effective in the Ircatment of RA subjects with
active dissase.

Effect of treatment on circulating cytc;kine
and TBARs concontrarion

The mean levels of civculating 1L-6 and TL-1
were significantly higher in RA patients than in
healthy sibjects (147,24 76,5 ve 15.9 £ 13,3 fig/ml
+0<0.0001 and 63.3%£ 47.6 vs 13,7 £ 7.8 pg/ml, p<
(.01, respectively), Similirly, plasma concentration
of TBARS was 2.3-fold higherin RA group than in
healthy controls (3.11 £ 0.42 vs 1.34 £ 0,45 nmol/
i, p<0.0001). Treatmesnt with MTX and prednisonc
caused thesigpificant decrense in the plnsmalevies
of hath analysed eytokines (Table 3. The mean
declineinIL-6 concentration was 15. [ £ 19.6 pp/ml
ol 3 month and 29,7 + 21.8 pafml at & month andd
correlated positively with itt initisl (before treatment)
concentration, r = 047 (p<0.004) and r = (.53
(p=0.0007}, respeciively., For IL-1B the meuan
decrease was 26.8 £ 309 pg/mi at 3rd month and
31,0+ 52.7 pg/m! & che end of Lhe swdy and this
also carrelated positively with baseline LL-1B level,
r=0.78 (p<0.00001} und r=0.69 (,<0.00001), The
concentrations of IL-1B meusured belore and after
3 and 6 month wrcatment did not cortelate with .-
Glevels, v a (03 .1 =003 and r =015,
respectively. There was also po association belwesn
treatment- induced decreasc in both eytokines, either
after 3 month (r= 0.01) and & month treatment {r=
( 0.03%. The guppression of circulating IL-18 and
-6 levels was nccompaniced by the decrease in
plusma concentration of TBATRS, The level of TBARS
at the end of wreatment was 1.35-fFeld lawer than
that st bascline. Additional measurements revealed
significant suppression of circulating TBARs
genecation jusl after & weeks of treatment {Table 3).
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vorinble Lreatment
hetore hfter P+
Ritchie articular index 256 £6.6 12.1 % 4.1 0.05
Number of swollen joints 14 )6 G 0.001
Grip strenglit
right (minHp) 90+ 21 148 £ 27 0.001
Grip afrenght
left (mmlg) 88417 _ 14% & 28 0.001
: maorning
: stiffncss (min} 119 £28 47118 0.00t

Talle 1. Clinical paramaters
Lhefore and afier 6 month
freatment of RA patlcats with
dombination of methowrexate and
prednlsons,

7

3

L]

&

3

w

g

g :

'S. Table M, Laharatary poramelers al bascline and after 3 and 6 month treatment witlh inethoirexate and
g prednisone,

2 varfable belore alter reniment

S ‘ g 3 month p< & month p
§ BESR (mm) 79 £ 30 - 0.05 27411 0.05
s Hasmatoerit () 50 43,1 368522 002 382 219 0.002
e

iy Hacmoglolin (wdl) 10.9 £ 0.9 1A4+07 0.002 ILO0.0 0.0001
g .

= WBC (zells x 10 3/u1) T02£201° 7202 .67 ny 73021014 ng

& :

&

i . plateles {eets x 10 3 Aul) 256 =45 253431 ny 2202 30 0.0007
. hapioglobin (g/1) 3024014 250+121 005 241 £0.79 008
&

N ,

g transferine (/1) 2.64 + 074 2.33£0.76 0.05 2.1520,02 0.65
o ;:.

A alpha- 1 -proteinase

g‘ i inhibitor (/1) 3.09 L 0.89 2,56 £ 0.85 .05 241 2079 0.05
R

2 . 186 (g} 13.03 £ 3.9] 10.6 £ }.87 0.05 9.64 1 249 0.05
5

% : I8A () 34304157 263t 1.21 0.05 253123 0.0s
LA .

2. ieM (/) 2,08 0,27 20 £ 160 ns lLB3 2078 ns

§ f C3  (mpadDy 194 42 120+ 41 0.05 110G 1+3q .05
g . .

g C4  (mphll) 19+13 AStis ny YR )| 0.05
g ! seromucoid (mg/) IBL2£569  1206+387  0.00] 10594204 0.00)
;3"--”," ESK - erydiracyte sedimemanon vate, WHC - white bnad celle
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Table WY Plasma concensrations of IL-1 8, 11.-6 and thiobarbiruric acid reactive substances {TBARr) before and )
after 3 and 6 month treamment with methorvexue and preduisene., [
ﬁ . variohly hefare . after Lrentment
3 months p < 6 months P<
) J AL-18 (pa/ml) 6334 47,6 6.4 % 36.5 0.001 234608 Q.00
i IL-6 (pg/ml) 14724765 13222468  0.001 117,64 1094 0.001
E'|
{ = 1 TBARs (nmol/mt) 11 £ 042 258+ 0.67 (.001 231 + (.57 Q.00
! -
' § T TRARs meusured additionally at 6- and 18th week of treatmene were 2,57 £ 0,67 and 2 30 + 0.58 nmalfml and
= ware lower than those at hascling {p< (L0071 ).
-,
I ;E i ‘ ‘Tuble 1V, Corralationy (r) hetwaan three and six momih treamment « indnced dccrca.tc In clinical and taboratory
l § ; * “parametars and their initial {hefore treatment) values.
'g-- ' vurbuble deerense v p< fecrense r p<
g, ) after 3 monthy alter 6 months
& T JL-LE (pp/mi) 2684 30.9 0.78 0.0000) 1.0+ 527 0.69 0.00001
| %- ' L6 (pafml)  (5.0£19.6 04T 0.004 29.7421.8 053 00007
| & _
H % : 1 TBARs (nnot/ml) 0.52 0,52 0,42 .02 0.80 £ 0.57 39 0.03
'i g ! alP) (g/l) 048 £0.85 061 0.0005 0.62 % 0.42 055 .00
i
: g’ ool HPT () 0.51 L0.91 036  ns 0.50 % 0.99 049  0.009
1A .
& L' SMD (mg/dt) 51,6 £35.5 076  0.00001 §7.2% 327 079 - 0.00001
m [
St :
Q a{ TR /) 031 +0.52 0.40 .04 0.49 £ 0.52 0.564 0.0004
= ¥
% i 4 C3 (med) 19 & 44 0.5/ 0.007 29 + 44 0.68  0.000!
fr ib * C4 (mg/dh) 4411 0.47 0.02 Gt 15 0.73 5.0001
[T
H’. g 1 G (e/h) 243 %220 0.2 ny 3.40 3,05 0.58 0.002
B E 'ir IgA (e (.80 % 0.84 047 0.02 0.90 + 0.86 056 0.004
= , .
SR MS (min) 29219 073 0.00001 724 24 074  0.00001
2 p 1
*%’_ E l ESR  {mm) A0 29 078 0.00001 - 52:-28 094 0.0000
[l
2E NSJ ND ND  ND 744 076 0.0001
: e - ,
% { RAI - ND ND  ND. 135443 075 0.00001
or -
P ‘ Thirty six KA subjects were rreaied with hm dogns of P ap—— cand prednizone for 6 months, The changes
& }{L" l In clintcal and labararory parameters were evalnaied after 3 and 6 month ireatmeny and jheie correlationy with
g ".f ' initial (before Ircatntent) valuas wers analysed.
o [E'; i alPl - alpha-l-proteinase iutibitor, MPF - haproglohin, SMD - seromucoid, TR - iransfering, MS - morning
.gl_" ?‘. | stiffnexs, NSJ - munber of swollen joinds, RAL - Ritchie articular index.
Wyl
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Table V. Correlations (r) beavean extekine (IL-18, IL-6) tevels and elinical and binclemicul parameters bafora
and after treatment with MTX and prednizone in RA subjects, .

vartuble helore trenﬁiunt after trentment

- 3 months 6 monihs
B nig L6 n-p 06 Aip 16
MS 0.17 0.13 -0.08 0.05 0,25 -0.04
N8I -0.02 .16 ND ND -0.06 0.11
RA! 0.26. -0.10 ND ND 0.09 0,14
GS teht 0.09 034+ ND ND 0.09 0,17
GS right 0.04 «0.39%> NI ND -0.02 -0.27-
ESR -0.21 -0.14 010 - 0.07 0.08 0.03
ali 0.32 .41 0.21 0.39* 0,47% 0.45 =
HPT 0.19 0.28 006 0.4y 012 033
TBARS 013 . -0.03 0.0§ 0.33* 0.17 -0.09
TR 0.22 0.07 0.18 0.40% 0.42% 0.46%*
SMD -0.02 -0.09 .03 -0.12 --0.01 -0.02
PLY 044 v 0.00 -0.06 0.06 .05 0.07
Hb 024 001 0.16 . 006 003 G4

Thiry six RA subjects were treated with low daxas of methatrexate and pecdaizone for 6 months, The plasma
caneentrafions of IL-1 B und 1L-6 were determined before and after 3 and G month treaiment. The correlationy
between cytokine Ievels und sclected clinical and laharntary paramerars wers vvaluated.

MS - mgratay seiffness, NS - number of swollen joints, RAL - Ritchiv aricnlar index, GY - grip strenghiy alPi -
alpha-I-proteinase inhibitor, HPT « hagioglobin, TR - trensferine, SMD - seramuceid, PLT - platelees, Hb -
haemoglabin, Significant correlutions : ¥ - pz 005 *® - p20.02, *%% . p2G.0).

Correlations between cyinkine concentrations
and ctinical and laboratory parameters

Almostall ehinieal and laboratocy paramelers
improved aver the weatment with MTX and
prednisonc (Table 1, 2 and 3). The higher was
haseline valoe tha higher treatment ~induced decling
wig noted afler 3 and 6 month drug administration,
respectively. This associaton wns highest (r =
0.70) for B8R, IL-LP. scromucoid, C4, moming
stif {ness, Ritchie articular index and number of
awollen joints (Table 4}, However, analysis of
currelaliony belween circulating cytokine levels
and otherelinical and laboratory varinbles showed

XA 2010F 12168 148433 NO. 2372

only few statistically sipnificant resules. Baseline
blood IL-1B concentrations correlated inversely
with plutelet number (r=- 044 |, p<0.01), IL-1B
did not correlate wilh any snalysed clinical and
laboratory variahle aftee 3 monath treatnent (Table
5). At the end of study (after & month trentment)
circulating IL-Iff cortelated with serum
concentrations of alpha- | -prolcinase inkibitor (r=
0.47, p < 0.02) and transferine (¢ = 0.42,p<0.05).
Mare associations were found for 1L-6. Blood
levels of IL-6 corvelated inversely with feft and
right grip strenght (r & (D34, p<tlO5 and 1= (
(039, p< 0.02) ut the sart of swedy and also with
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plasma levels of TBARs, alpha-)-proteinase
inhibiler | ransferine and haploglobin alter 3
month treatment,

Afller 6 monlh treatment anly modernta
corretution with this cytokine and alpha- | -proteinase
inhibiter and haploglobin plasma cencentrations
was found (Table 5), Although treaimentelnduced
suppression of diseasc aclivity was accompanied
by fhe decreuse in blood cytokine levels no
correlations between the deeline in IL-6
concentrattons and all clinivul purameters ol discase
activity were fouad. Morcover, suppression of [L-
6 iid nol correlate with changes of ESR and
plasma concentrations of seromucoid, haptoglobin,
alpbn-l-proteinnse inhibitor, TBARs and
immunoglobuling either afier three and six month
treatment (data not shown). The same was observed
Tor the decrcase in IL-1@ concentuations apart
from significant association with the decrease in
{ranslerine and haptoglobin plasma coneentrations
(r=(0.537.p< 0,002, r=10.39, p< 0.08) after 3
month treatmentand Lhe decrease in Ritchie articutar
index at the end of study.

DISCUSSION

Inthis open study we found that combinarion
of low doses of MTX and arul prednizonc deercases

_the discuse setivity in RA subjeets over six month

period. This eatment was well tolerated and the
pusitive clinical response was accompunicd by
suppression of classicu) markers of inflammation
and circulatory levels of 1L-13, IL-6 and TBARs.
The basellne eytokine concentrations and heir
changes aver treuument did not correlate with
paticnt ‘s clinieal status improvement and majority
aof indices ofinflammation. Previons studies showed
that MTX alene or in combinmtion with
sulphusalazine decrenses theclevated concentrations
of circulatory levels of LG in RA subjects
(5.8.12.21). 1L.-6 measurements correlated only
wilh bageline CRP and ESR (8) snd no atsociations
between treatment -induced changes in IL-6 and
clinlcal parameters were reported (8,21}, This is
consistent with sindy of Lecuwen und coworkers
in which circulating 1L-6 correinled with BSR,
serum CRP and amyloid while tiine integruted 1L-
6 valucs revealed no significant corrclation with
radintagical progressioninsubjects widhearly RA
over three yers follow up (7). Recent study,

S 20108 129168 14434 NO. 237

however, showed that deerense in circulaling IL-
6 during one yenr administration of MTX correlated
with clinical Improvement expressed as changes
in marning stiffness and number of inflammed
jainzs after throe yeer treatment {5). On the other
hand, T1.-6 suppression id not correlate with
three year changes of joint pain and number ol
bony crosions (5). The baseline grip stranght was
the only one clinical parsmetor that corrclated
inversely with TE-6 readings in our study. This
indicates thut measurement of baseline nnd
usdatmeni-induced changes in circulating IL-6
concentration can not predict the el{icacy of xix
month rreatment with MTX and prednizoncin RA
subjocts.

We observed elevated [L-1P concentrations
that decreosed aftee admiustrution of MTX with
prednisone.

Thisis different from previous studies showing
low or undelectable TL I concentrations im RA
swhjects (5,8,9,10). Our paticnts had stopped uny
medicalion withDMARDS for three nionth befare
enttering the study while subject involved in refered
trials had stable weatment with DMARDs und/or
with prednizone initiated several ponihs belnre
starting the study (5,8,9,10). It may explain this
discrepancies sincc DMARDS have been reported
ta decrease cieeating Il- 1B fevels and to inhibit
[L-1P synthesis by PBMC (22,23). The inhibitory
cffect of MTX on blood levels of TL-1R remalng
open guestion (11,12),

Some suthors reperted nochanges of circuluing
IL~13 levels (8,9) whILe others showed suppression
of IL-1P in blood and synovial flnid in mesponse to
MTX adminitiration (1,15.24). Glucacoiticosteroids
strongly inhihit funclianal activiation of
wicraphages (16,17) that are the main source of
TL-1B in rheumatoid synevium (1,25), Therafore,
adminisiration of MTX and prednizone in RA
subjects who passed 3 month PMARDx wushout
period resulted in signilicant suppression of
circulaling 1L-1f3 conconiratians.

No assovintions between blood Tevels of 1L-
1£ and clinical meagures of disease activity suggest
that monitoring of circulating IL- LR concentralinng
has Tow und cven no prognastic vaine.

The production of [L-6 by synoviocyles is
enhanced by 1L-1 (26) and there is o positive
carreliution between concentrgiions of these
eylokines tn rhenmatiod synovial Uabl (2).
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6 were higher than Julicalthy controls, surprisingly 2 Lecowen MuA,, L Westra, LG, Limburg, i2L,C.M. E
there was no associations hetween baseline levels ::}'::h:::r?n:a:?rjr:‘zjkc;’:ilnl:;ci:f:::::;gfl’;'::':l::::" T
. . . i \ W G
of Lhcxc_ cyfc?kmc‘s and the cFeatn?cnl-nncluccd wadl neatrophil, mimzn In eheumutaid synovial nu-,d)f *
suppression, The stimulatory efect of other factors Arn, Rheum, Dis. S4:33,
(eg. TNF) on iL-6 synthesis (26) snd the ablLity 3. Madhok R., A. Crilly, J. Watson und A, Caopell. l
of IL-6 (o inhibit IL-1R and TNF produetion an 1993, Solnlm iﬁlcrlcglfi:}-G levels in rhenmatoid arthritiv,
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