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TITULO SOLICITADO  “COMBINACION DE AL MENOS DOS COMPUESTOS
SELECCIONADOS DE LOS GRUPOS DE UN
ANTAGONISTA DEL RECEPTOR ATt O UN
INHIBIDOR ACE O UN INHIBIDOR DE LA HMG-CoA
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PUBLICACION- Gaceta 531 de 29-08-2003, nimero de publicacién 13
SOLICITANTE NOVARTIS AG
APODERADO JIMENA ESCOBAR URIBE
TRAMITE Sustentacién de Oposicién

JOSE LUIS REYES VILLAMIZAR, identficado como aparece al pie de mi firma,
reconocido apoderado del opositor en el trdmite de la referencia, estando dentro
de los términos de la prémoga soliciiada, por medio del presente escrito me
permito ratificar y sustentar los argumentos del escrto pnncipal de oposiidn,
tambén radicedo dentro del piazo de ley ante esa entdad

I RATIFICACION

Raitero a su Despacho la solicitud de negar el beneficio patentario para la totalidad
de las rewvindicaciones contenidas en el expediente en referencia, por s
argumentos que se exponen a contnuacién

s Como bien es sabido por ese Despacho, las patentes pueden concederse
sobre productos y_procedimisntos més no sobre Lsge vy métodoa de
tratamiento Al estudiar de la reivindicacidn 1 a la 7 es claro que se pretende
obtener axclusiva sobre el USO de composiciones farmacéuticas y principios
activos, lo que como es sabido no es parmitido de acuerdo al articulo 14 de la
Decisién 4868 de 2000
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De igual manera hago notar que &l USO que se pretende tiene ol agravanta de  /\™\
ser parte de METODOS DE TRATAMIENTQ para tods clase d petologies de
diversa [ndole, lo cuai igualimente se encuentra prohibido por la Decision 488

En cuanto a la mespecificidad y amplid de la Revindicacidtn 1 me permo
reiterar que la presents soficitud no menciona, especdica o revindica loa
principios activos preferidos dentro de la composicion, por tanto, no puede ser
aceptada por ei Despacho

Ahora bien, sl se tiene en cuenta io revelado en las demas reivindicaciones an
donde @ principio activo as ssleccionado de un amplio grupo de sustencas
actives, dchos compuestos son conocidos per 38, estan comprendidoa en &l
arte anterior y son ampliamente conockios por ese Despacho, tal es el caso de
amagonistas de receptores AT 1-Valsertan, losartan, candesartan, eprosartan,
rbesartan y sapnsartan, y de inhitwdores de la HMG-CoA reductass,

Por tanto, ni el uso separado, ni 8l empleo combinado, simulténeo o secusnciat
de esia ciase de principios achvos, en presencia de los atoaliares que se
mencionan en la sohcriud, suponen un “salto téonico” que confiera a la sohcrhud
o mdispensable requisio de Nivel Inventivo

En cuanto a la composicién farmecéutica revelada en la revindicacidn 8, éatn
carece de novedad y nivel inventvo at se tiene en cuenta que la publicacén de
patente europea EP 0830 076, *Medicinal compositions®, se refiere a una
composicién farmacéutica que comprende como ingredients activo una o més
drogas seleccionadas del grupo que consiste de antagoristas del receptor de
angrotenamna I, entre iocs que se encuentra Valsartan e inhibwdores de Ia
enoma convertidora de angiotensina como Temocapril, y uno o més agentes
que mejoran la resistencia a la insulna, uties en el tratamento de in
aterosclerosis, principios activos y uso divuigados on la prasente soliciiud de
patente

De wgual manera, Ia publicacibn PCTAWWO87/38874, “Eprosartan dihydrate and
@ process for its production and formulation” afecta las Rvs 123, 8y 7, vy
especiaimente la No 8, puesto que se revela el uso de Eprosartan, solo 0 en
combinacién con un segundo pnncipio activo seleccionado del grupo que
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consiste de un diurético, un bioqueador de los canales de calclo, un inhibidor
de ia renina y un inhibidor de la enzima convertidora de Anglotensina
(ACE) (captopnl, enalapril), en el tratamiento de la hipertensién, falla
congestiva cardiaca y falla renal

Por tanto, 8! una persona versada en ia materia tiene a su aicance de manera
mndividuai 0 combmada estas y otras revelaciones, podria denvar de manera
evidente el objeto relvindicado, razén por la cual ef mismo, carece por
completo de los requsitos de novedad y mvel inventivo y no puede en
consecuencia ser objeto de prvilegio de patents

H COMPLEMENTACION DE LA INFORMACION

Ruego al Despacho se sirva tener en cuenta el informe internacional de Busqueda
practicado por la Oficna Europea de Patentes a la aplicacién mntemacionef
PCT/EP01/04115, publicada en 10-03-2001, y equivalente a la solicitud en trémite,
en tanto invocan e misma pnondad, y donde se sefiala la axastencia de slete (7)
anterioridades de categoria *X", que afectan la novedad y el nivet inventivo de
dicha solictud y por ende, los de la solcitud colombiana Algunos de eetas
anterioridades fueron mencionadas con detenimiento en el escrito de oposicién
presentado en noviembre 26 de 2003 y otras de ellas se mencionarén a
continuacion

- Ei articuio "Angiotensin-Converting Enzyme Inhiblbon and ATY Receptor
blockade modify the pressure-natnures:s relationship by additive mechanims in
rats with huran renin and angiotensinogen genes"' afecta las revindicacrones
1a3 6 7y 9 do la solictud colombiana 02-081-883, ya que reveia |a
admirustracdn de Cilazapnl (inhitrdor de la ACE) o Losartan (antagonsta del
receptor AT1) o una combinacién de ios miasmos para normalizar la presion
sanguinea, incrementar el flujo sanguinec renal (RBF) y ia tasa de filtracién
giomerular (GFR)

! Mervaala, Eero Et Al *Angiotensn-Converting Enzyme Inhibsion and AT1 Recepior blockade
modify the pressure-natriuresis relationship by additve mechanims in rats with human renin and

angiotensinogen genes® Joumal of the American Soclety of Nephrology, (Aug. 1989) Vol 10 N'B,
pp 1663-1680

AU\
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- El articulo “Safety of the combination of valsartan and benazepril In pabents /\40

with chronic renat disease™ también afecta las remvndicaciones 12 3,6, 7y 8
de la solicitud colombiana 02-091-883, ya que como su mismo titulo lo
menciona, revela la combinaciéon de Benazepri (inhibidor de la ACE) y
Vaisartan (antagonista del receptor AT 1) que proporciona un aumento gradual
dei bioqueo del sistema renina-anglotensina que el que podria proporcionar
cada agente por separado y que beneficia a |08 pacientes que aexhiben
declinacion de la funcién renal dehido a (a enfermedad renal crénica

Queda claro una vez més, que la pretension que patentabiidad de una
combmacién de al menos dos compuestos seleccionados de los grupos de un
antagonista del receptor AT-1 o0 un mhibxior ACE © un inhibdor de la HMG-
CoA reductasa carece de mvet inventvo st se bene en cuenta io revelado en el
arts antenor, puesto que en los documentos axpuestos tanto en este escrito
como an el de oposicion ilustran ia existencia de combinaciones de farmacos
inhindores de la ACE y antagonistas del receptor AT-1

EN CONCLUSION

Es claro que la presente soicitud de patentse CO 02-091-883 se encuentra
afeciada tanto en novedad como en nivel inventivo, teniendo en cuenta los

argumentoe expuestos en el eacrito de oposicion presentada ante eee Deapacho
el 26 de mayo de 2003 y en lo esiablecido en el Informe Internacional de

Busqueda prachcado por la Oficna Europea de Patentes a la aphcacion
internacional PCT/EP01/04115 equivalente

Ademés de las solicitadas en ol escrito de oposicién, y de aquellas que
oficiosamente considere el deapacho, fruego que se tengan como tales las
sigulentes

31 Copia del articulo “Angiotensn-Converting Enzyme inhibiion and AT1
Receptor biockade modify the pressure-natriuresis relabonship by addmive
2 Rullope L M et &l "Safaty of the combination of vaisartan and benazepril In patients with chronic

renal disease” Joumal of hypertension, current sclence Philladeiphia, PA, US, Vol 18, N°® 1 January
2000, pp 89-85
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mechanims In rats with human remn and angiotensinogen genes” Mervaaia, 4<\
Eero Et Al Joumal of the american society of nephrology (Aug, 1989) Vol
10, N° 8, pp 1669-1680

32 Copia dei abstract det articulo “Safety of the combination of vaisartan and
benazepril in patients with chronic renal disease” Rullope L M et al Journal
of hypertension, current science, Philadeipina, PA, US, Vot 18, N° 1 January
2000, pp 89-85
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Angiotensin-Converting Enzyme Inhibition and AT, Receptor

Blockade Modify the Pressure-Natriuresis Relationship by
Additive Mechanisms 1n Rats with Human Renin and

Angiotensinogen Genes

EERO MERVAALA,* BASTIAN DEHMEL,*' VOLKMAR GROSS,*!

ANDREA LIPPOLDT,! JURGEN BOHLENDER,*' ANNA FRANCA MILIA,*
DETLEV GANTEN,* and FRIEDRICH C LUFT*!

*Franz Volhard Cimc Universudiskintkum-Charite Humboldt University of Berlin "Max Delbrick Cenier
Jor Molecular Medicine and ¥instuute for Climcal Pharmacology Umiversudisklinikum-8engamin Frankiin
Free Umwruﬁy of Berlin Berlin Germanv *instutc of Biomedicine University of Helsinki Helsink:
Finlund and 'Laboratoriv Nuzionale Biotechnvlogie ¢ Biostruciure Sassan haly

Abstract The mntrarcnal factors responsible for hypertension in
double-ransgenic rats (dTGR) harbonng human renin and
human angiotunsinogen genes arc unclear The pressure natr-
uresis and -diuresis relanonships in response to choonic angio-
tensin converting enzyme (ACE) inhibition and AT, receptor
blockade were evaluated Renal renmm-angiotensin and nitnc
oxide (NO) system gene expression was also investigaed.
Six week-old dTGR were treated for 3 wk with submaximal
doscs of cilazapnt (10 my/kg orally) or losartan (10 mg/kg

oraily) or with the drug combmation In untreated dTGR

pressurc-natmuresis relanonships were maximally shified nght-
ward by approximatcly 70 to 80 mmHg, and both renal blood
flow (RBF) and GFR were markedly decreased Submaximal
cilazapnl and losartan dosages both decreased systolic BP by
30 mmHg and shificd the pressure-netruresis curves Jefrward
by 25 to 30 mmHg Cilazapnl increased RBF and GFR to
values obscrved 1n normotensive control ammails but did not
sigmificently affect fractonal sodum cxcretion (FENg) or frac

tional water cxcrenon (FEH,0) curves In contrast, losartan
had no significant cffect on RBF or GFR. but shifted the FENa
and FEH.O curves leftward The cilazapni and losartan cam-

bination completely normalized BP and shifted the pressure
natnurcsis curves leftward more than did ewher drug alone
When cilazapnl and losartan were admsmistercd at higher doses
(30 my/kg, orally), the two drugs equally shifted the pressure
natnurcais curves leftward by 50 mmHy Both drugs mcreased
RBF and GFR however only losartan shifted FENn and
FEH.O curves leftward. Human and st renin and angio-
tensinogen genes were downregulated in dTGR and ware in-
creased by losartan and cilazapnl treatmunts whereas no
changes in the expression ol rat ACE and AT, recepror gencs
were observed Endothelial NO synthase expression was in
creased by cilazapnl but not by losartan Netther inducible NO
synthase nor neural NO synthasc gene expression waj affected
by drug treatments Therefore, submaximal ACE mhibion
enhanced spdium excretran mamly by ncrcasing RBF and
GFR whereas submaximal AT, receptor blockade decreased
tubuler sodium and water reabsorption The combination ot the
two drugs produced an addiive offect The ACE mhibitor
eflccts may involve increased endothehial NO synthase expres-
sion perhaps rclated to the inlibiton of bradykinin degreda
ton

The renin angiotensin system (RAS) 18 important 1n the regu-
latwon of BP and 15 a key detcrmunant of renal sodium and water
excretion In rais, physiologic and pharmacologic expenments
designed 1o explore the role of the RAS m hyperwnsion are
hampered by the species specificity of the renin-angiotensino-
gen interaction The hypertension of double-transgemc rats
{dTGR) with the human renin (hRen) and humnan sngiotensino-
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gen genes 15 dependent on the human RAS componens (1)
These rats offer a unique opportunity to study the human RAS
and pharmacologicaily mduced changes in the human RAS 1n
an expenmental ammal model dTGR are also suitable tor
studying the hifelong effects of RAS overexpression whereas
expenmental protocols using chromic anglotensin L (Angll)
Intusion via osmotic mnipumps are usuallv mited to exper-
imental periods of | to 2 wk dTGR develop severc hyperten-
sion and nephrosclerosis at the age of 8 to 10 wk because of the
human components of the RAS (1) We showed earicr that at
& wk of age, when the kidneys of dTGR were histologically
unatfected, the pressure-namuresis and -druresis relanonships
were already shifted toward higher operanng BP levels (2)
The laitered renal excretorv funcuon 1n dTGR scemed.to be
inmisically localized to the kidncy because clamping ot the
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neurohumoral factors by remal denervanon and wnfusions of
aldosterone 17-hydroxycerticosierone norepincphrine or va-
sopressin did not change the renal pressure-natnuresis/diuresis
relanonships 1n these animals (2) The RAS aiso exerts multi-
ple effects mside the kidney Angll decreases sodium and
water excrction by decreasing renal blood flow (RBF) and
GFR In addiion Angll directly shmulates sodium reabsorp-
tion 1n the proximal and distal wbules (3-5) To more spetif-
ically cvaluate the pathophysiologic renal mechanisms respon-
sible for the altercd pressure-natmures:s relationships n dTGRL
as well as to observe the effects on gene and transgene cxpres-
sion we directly blocked AT, receptors or we mhibited the
angioensin-converung enzyme (ACE) We observed that ACE
inlubiion and AT, receptor blockade operated by distunct
addinve mechamsms

Materlals and Methaods
Animal Protocols

Protocol 1  Expcniments were conducted in 43 male dTGR {175
10 250 ) beanng the hRen gene and human angotensinogen penc and
n 10 normotensive cantrol mats beering only the hRen yene (hRen
ras} The ruty were purchased from Biological Research Loboratones
(Filuinadort Swizerland) The procedures and expenmental prom-
cols werc approved by the local Council on Amimal Care whose
standerds correspond 1o those of the Amencan Phymiological Socicty
The rats were allowed free access to standard eat chow (0 3% sodium
SSNIFF Speziahidiicn, Socst Germany) and dnnling waser

In a prelimimary study we treated §-wk-old ITGR (= 6 mn each
group) with & single oral dose of cilazapnl or losarmn (10 mg/ky 4 h
before kidney function tesing) and found no effects on pressure
namuresis/diuresis curves, RBF or GFR. These findings were
agreement with previous reports demonstrating no renal responses o
AT, blockade after acute weament (6,7) We therefore decided to
admimacer losartan and cilazopni chromically (10 mg/kg, by gavage.
once exch day for 3 wk) Wc divided the 6-wk-old BP and body
weight marched dTGR into throe treatment groups, which reccived
either cilozapril (n = 10), losartan (n = 10), or vehicle {(x = 15)
Because neither cilazapnl nor losarmn completely normolized BP
another group of §-wk-old dTGR (n = B} were treated with the drug
combination (both drugs at 10 mg/kg, by gavage) for 3 wk. m an

pddinonal study Control dTGR and normotensive hRen rats received

vehicle (3% gum arabicum) BP was messured by the mul-cuff methad
at the bepinmung of the study for matching of the mis.

There were no differences among the treatment groups with respect
to body weaght gain dunog the follow-up period (ANOVA P =0 76)
At the age of 9 wk, the rars were prepared as desenbed previowsly (8)
Becouse clamping of the neurchumoral factors by rensl denervanon
and nfusions of aldosterone 17 hydroxycorticostcrone  norepineph-
rine, or vasopreasin did not change the renal pressure natnuresy/
diurcsis relanonships in ATGR m our previous study (2) only the
protocol without neurohumonl clamping was used in this study
Bnefly the rats were anesthenzed with an mtramuscular inpection of
35 mg/kg kemmme (Parke-Davis, Berlin, Genmany) and sn intrapen-
tores! ijection of 65 mg/kg macun (Rescarch Biochemicals, Nanhck,
MA) The mats were placed on @ heated tmble to mamtan thew body
temperatures at 37°C Cannulae were inserted 1nto the trachea to
facilitate breathing, into the caroud and femoral arteney for measure
ment of renal perfusion pressure (RPP), o the jugular vein for
compound infusmon and into the left ureter for urme collecaon. The
nght kidnev was removed through a mdline imncision An adjusmble

1 Am Soc Nepluol (0 1669~1680. 1999

clamp was pisced oround the eora above the left renal artery and
ligatures were loosely placed around the celiac and mesenteric arteries
and around the. aortn beiow the left renal artery for later occlusion
Duning preparanion the rats were infused with s 0 9% sahne soluncn
containing i% bovine albumm at & rate of 50 u/min per 100 § boxdy
wr Inubn (20 mg/mi Sigma) and pare-aminchippurate (1.2 mg/ml
Merck Sharp & Dohme) werc then included m the infusum for
measurement of GFR and renal plnsma flow and the infigion e was
reduced to 33 ul/mun per 106 g body wt.

After surgical preparation and an equihibration penod of 60 min
RPP was lowered 1o 69 mmHg 1n hRen rars and 100 mmHg in
untreated dTGR. After an additional 30-min equiltbrauon penod.
unne fiow sodium excrenon, GFR, and RBF were detenmuined in two
20- to 30-min coilection penods, depending on the magnitude of the
unne flow The supre-sortic occluder was then released m increase
RPP by approximately 30 mmiig. Agan, unne and plasma sampics
were obtained sfter 1 25w 30-min equilibrancn penad. RPP was -
finally increased w spproximately 124 mmHg m hRen rats and 207
mmHg 1n untreatcd ATGR. Afler & 10-min equilibretion penod. unne
end plasma soampics were collected 1 two 5 min penods [n cilazapm|
and josanan-treated dTGR we were able w0 first decrease RPP to 2
level of 73 10 87 mmHg. We then increased RPPro 112 to 118 mmHy
snd finally to 152 w 175 mmilg At thesc pressure levels, unne
samples were collectod in 2 manner simler to that used for untreated
rats. In dTGR treated with the drug combination RPP was firmt
decrcased 1o 70 mmHg. RPP was then incrensed to 102 mml g and
finally to 138 mmHg

Protocal 2.  Cour-week-old BP and body weight-mauched dTGR
were divided o three groups which received either high-dose
cilazapnl (30 me/kg. orally) (¢ = 53, high-dose losartan (30 my/kg
orally) (# = 5) or voincle (n = 7) for J v« ARer surgical preparation
as descnbed nbave and 2 60-min equilibraton penod, RPP in the
dTGR control group was first lowered to 118 mmHg: RPP was then
increased 1o 155 mmHg and finelly to 199 mmHg In cilazapni and
logaran reated dTGR., RPP was first decyeased to a Jeve] of 68 o 70
mmHg. We then mcreased RPP to 112 w 123 mmHy and finally
0 144 to 149 mmHyg At these prespure levels, urme flow sodium
excrction GFR ad RBF were determined as dewcnbed far
protocol 1

General Procedures
_Mean areral BP was continuously measured throughout the ex

penment and was recorded on a cornputer system (TSE Bad Hom
burg, Germany). Representauive mean arerai BP values were deter
mmed before the stort of pressure natnuress expenments (o
characrenze the BP levels of hRen rus and dTGR) and dunng each
unne collection peniod, by averngng all values recorded dunng that
peniod. Unne flow waa determined gravimemecally inulm and p-
aminolppurate concentranons of unne and plasma samples were
determined acconding to methods outlined elsewhere (9 10). GFR was
calculated »3 unnpe/plasma muhn concentration muo X unne flow
RBF was calculaied g renal pissma flow/{1 — hematoerst) Unnary
(FLM3 Radiometer Copenhagen, Denmark) and plasma (Cobas Mia
Plus, Roche Basel Swatzerland) sodium concentranons were deter
mncd by finme phowmetry Unne flow sodium excretion GFR. and
RBF were normalized per gram of kidney wet weight. For estimation
of left ventricular hypertrophy the heart was excised, the great ves-
scls. the atna, and the free wall of the nght venmiele were dissected.
and the left venmeular mass was messured. The left ventcular wet
werght/body |weight was calculated s an index of Jaft vemmculor |

hypertrophy |
1

i
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Tissue Preparation for Morphologic Analynis

For conventional morphologic analysis, the kidneys were removed,
cut sacaily and fixed m 4% buffered pamformaldehyde, at room
temperature The tssue wag dehydrated i graded aleohols and em-
bedded i1n paraffin Scctions of 2 to 3 um thickness were cut using a
Leiz microtome (Leitz 1512 Latz, Wetzlar Germany) The secuons
were depargffimzed and rehydrated before being amuncd as outlined
previously (11) The hasue was exarmined without knowledge of the
wdentiy of the rats

RNase Protection Assavs and In Suu Hvbridization

For RNase protcetion asyova, onc half of the nght kidney was
snap frozen n 1sopentane (—35°C) and subjected to RNA 1solation
The tissue was homogenzed and the RNA was 1solated by a standard
lhthium chlonde/uren precipitation technique as descnbed i detail
clsewhere (13 mRNA specific for human angiotensinogen. rat angio-
tensinogen, rat rean hRen, and B-actin were dennfied by RNasc
protcchon nisays with an Ambion RPA Llf kit (ITC Biotechnology
Auwsnn TX), according to the protocols provided by the manufacturer
For the detection of rat rerur, hRen, and rat and human angictenaino-
gen mRNA the probes and protocols descnbed by Bohlender eraf (1)
were wed For the detectron of ACE and AT, , receptor mRNA. the
probes descnibed by Grow er al (12) were used The probes and
procedures uscd for the detcction of endothelwl inducible and neural
nitric axide {NO) synthases were descnbed in detul elsewhere (13) /a
situ hybnduntion was performed for the localization of ACE and
AT,, receptor gencs in the kidney The probes and the i s
hybndization procedures were descrnibed n detail previously (12 14)

Stausucal Analyses

Daca are presented a2 means = SEM  Stanstcally sigmificant
differences 1 mean values were tested using two-way ANOVA for
repeated measures and the Duncon multiple-range test. Linear regres-
sion lines were calculated using the lenst-squares method Values of
P < D 03 were considered swusthcally significant.

Resuits
Mortality Rates B8P and Left Ventricular Hvpertrophv
with Protocols | and 2 -
With protocol i, the morahty mte for untreated dTG
duning the experniment was 53% (8 of 15) The mean artenal BP
of anesthetized untreated dTGR (160 + 8 mmHg) was sigmf-
icantly higher than that of normotensive hRen controls (108 =
4 mmHg) and the hearts of untreated dTGR showed pro-
nounced left ventriculor hypertrophy (Figure | A and B) No
deaths were observed in the drug-treated groups Compared
with results for untreated dTGR, both ctlazapn! and losaran
decreased mean arenal BP by 30 mmHg, to the level of 130
mmHg and prevented the development of left ventncular
hypermophy (Figure | A and B) The combinatuon of cilazapni
and losartan completely normalized BP and myocardial size
There was a closc correlonon between mean aneral BP and
left venmcular hypertrophy (Figure 1C) With protocol 2, the
mean aretal BP of ancsthetized untreated dTGR. was 157 £ 9
mmHg Compared with results for untreated dTGR. cilazapni
and losanan decrensed mean artenial BP by approximately 50
mmHg (mean artenial BP of 99 * 4 mmHg 1 the cilazapni-
treated group and 104 & 5 mmHg in the losartan-treated gropp,
P < 005 comparcd with control dTGR). Cilazapni and losar-

'
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Figure | (A and B) Mean anenal pressure (MAP) (A) and left
venmniculer hypertrophy (LVH) (B) at the end of the experument in
normotensive buman renm (hRen) contol rats (C) double transgenic
rets (dTGR), and dTGR treated with euher cilazapnl (Cila) (19
mg/kg) losartan (Losa) (10 myp'kg) or the drug combination Cilaza
prl and losarwun only partally decreased BP and prevemced the de
velopment of LVH The drug combinsnon produced complete nor-
mehaanon of BP and myocardial size (C) Graph showing the soong
correlation berween mean artenal preasure and left venmicular hyper
trophy

tan also prevented the development of left ventncular hyper-
tophy (3697 = 0115 2191 = 008 and 2 416 mg/g in the
control cilazapn]-treated, and losartan-treated groups respec
uveiv P < 005 compared with control dTGR)

Pressure-Namiurests and Diuresis Curves with
Protocol 1 |

Figure 2 shows pressure-namuresis and -diuresis responscs
of hRen rats and dTGR. We did not mnclude fiductal limuts for
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Figure 2 Relanonship between renal perfusion pressure (RPP) and
unne flow (A) and sodium excrenon (B), for normotensive hRen rats
(O) dTGR (@), and dTGR treared with erther cilazapnl (10 my/kg)
{#l) or losartan (10 mg/kg) (A) We did not include fiducial limts for
the two untrcaced groups. 3o that the datn could be more casily
observed. *P < 005 for untreated dTGR versus dTGR treated with
cilazapnl or dTGR weated wath losartan values were compared at
equivalent RPP levels. Pressure-diuresis and -namuresis curves were
shifted to the nght for dTGR Both cilazapni and losarmn shifted the

pressure-matnuresss curves lefiward by approxurately 25 to 3¢ mmHy.

the two untreated groups, so that the data could be more easily
observed In hRen rars unine flow and sodum excreton were
increased from 24 * 9to 187 * 31 pl/mun per g kidney wt and
from 28 * 12 to 331 * 4.2 pmol/mm per g kidney wt

J Am Soc Nephrol [0 1669-1630, 1999

respectively as RPP was increased from 69 to 124 mmHg. The
pressure natnuresis and -diuresis curves for untreated dTGR
were maximally shificd nghtward by 70 to 80 mmHg. In
untreated dTGR. unne flow and sodium excretion averaged
13 = 3 pl/min per g kidney wiand | ¢ = 03 umol/min per g
kidney wt, respectively at the RPP level of 100 mmHg In-
creasing the RPP to 207 mmHg in these rats increased unne
flow and sodwum excretion to 218 * 24 ul/min per g kidnev wt
and 375 * 33 pmol/min per g kidney wt respectively
Consequently, the slopes of the pressure-diuresis/natnurcsis
curves were not different, despite the nghtward shift in the
untreated dTGR pressurg-natnuresis and -druresis curves Both
cilazapnl and losartan shefted the pressure-natriuresis and -di-
uresis curves back to the left by approximately 25 to 30 mmHg.

Figure 3 shows the rclationships between RPP RBF and
GFR RBF i hRen rats averaged between 39 = 0dand 75 =
0 9 ml/mn per g kidney wt [n untreated dTGR. RBF averaged
between 33 = 04 and 58 = 1 0 mi/mun per g kidney wt and
the curve was shifted to the nght 1n the pressurc range inves-
ugated The GFR i hRen control rats averaged approximately
| m/min per g kidney wt In untreated dTGR. the GFR was
decreased. ranging between 0 56 and 0 87 ml/mun per g kiduev
wt and the curve was shified to the nght Cilazapnl increased
RBF and GFR to 4 8 to 8 6 and to 0 85 to 1 24 ml/mun per g
kidney wt, respectively so that hRen rats and cilazapnl treated
dTGR were not different Losartan had no significant effect on
RBF or GFR

Figurc 4 shows fractional sodium excretion (FENa) and
fractional water excretion (FEH,0) data. In hRen ras FENa
and FEH,O averaged 26 = 1 1 and 1 6 = | 1% respecnively
at the RPP level of 69 mmHg and were increasedto 21 1 £ 2 4
end 17 7 £ 2 8% when RPP was increased to 124 mmHg In
untreated dTGR. both curves were shifted, in parallel approx-
imately 15 mmHg nghtward. Losartan shifted the FENa and
FEH,O curves leftward, whereas eilazapnl had no significent
effects on the wbular absorption of sodium and water

The combinaton of cilazapni and losaran shifted the pres-
sure natriuresis curves leftward by approximately 70 mmHg
{data not shown)y which was greater than the effects observed
with the cilazapnli or losartan monotherapies (25 10 30 mmHg)
GFR amd RBF reached 1 3 ml/min per g kidney wt and 6 0
mU/min per g kidney wt. respectively which were within the
ranges found n hRen control rats FENa and FEH,0 reached
06% and 0 9% respectively at an RPP of 70 mmHg When
RPP was ncreased to 102 mmHg, FENa and FEH,0 were
tncreased to 8 0 and 5 7%, respectively These values were not
different from those observed 1n hRen rats with the same RPP
levels hRen rats were able to further increase FENa and
FEH,O as the RPP was increascd however in dTGR treawed
with the drug combination, FENa end FEH,O remained at the
level observed at 102 mmHg as the RPP was further increased

Pressure-Natriuresis and -Dirests Curves with
Protocol 2

Figure 5 A and B shows the cffects of high-dose cilazapnl
and high-dose losartar treatments on pressure-natriuresis ard
~diliresis responses in idTGR. In untreated dTGR unne flow

b
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Figure ] Relnuonship between RPP pnd renal blooa flow {RBF) (A)
and GFR (B) for normotenmve hRen rats (O), dTGR (@) and dTGR
treated with enher ciiaampni (10 mgrkg) (M) or losarmn (10 mg/kg)
(A). We did not include fiducial himits for the two untrented groups.
so that the data could be more easmily observed *P < 005 for
crigzapn)-treated dTGR versus untremed ATGR or dTGR treated with
losaran veiues were compared ar equivaient RPP levels. Relation
ships between RPP RBF und GFR were shifted to the nght for
dTGR. Cilezapnl increpsed RBF and GFR to the levels found in
normotensive mts, Losartan had no effect en RBF or GFR.

and sodium excretion averaged 5 = 0 8 ul/mmn per g kidney wt
and 04 £ 0.2 umol/min per g kidney wt, respectively at the
RPP level of 118 mmHg. Increasing the RPP 10 199 mmHg in
these rats increased unne flow and sodium excreuon w 130 *
Ll pi/min per g kidney wt and 330 %+ 55 pmol/min per g
lndncy wt respectively Both cilazapnil and losartan shifted the

Citazxpnl and Losartan in dTGR 1673
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Figure 4 Relauonship berween RPP snd fractional sodium excretion
(FEH,0) (A) and frathonal water excretion (FENa) (B) for normo-
tensive hRen mats (O), dTGR (@), and dTGR weamd with esther
cilazepnl (10 my/kg) (M) or losarmn (10 mg/kg) (A). We did not
mnclude fiducial lnmats for the two untrented groups, so thar the dam
could be more casily obscrved. *P < 0 05 for Josartan weated dTGR
versus unireared dTGR or dTGR treawed with cilazapnl values were
compared at equivalent RPP ieveis. FENa and FEH.Q curves were
shifted o the nghe for dTGR Losartan shified the curves lefiwand,
whereas cilazapni did not have any effect an FENa or FEH,0

pressure-natriuresis and ~diuresis curves back to the left by
approxymately 50 mmHg. Figure 5 C and D shows the rela-
tianships berween RPP RBF and GFR. In unmeated dTGR,
RBF averaged between 27 = 04jand 42 = | | mi/men per g
kidney wt and GFR between 0 6 ?nd 1 | m/oun per g hidnev
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Figure 5 Effects of high-dose cilaznpni () and lgh-dose losarmn (A) {both drugs az 30 mg/kg) on pressure natriuresis mechanisms m dTGR
@ Unirented dTGR. Both ligh-dose cilazapnl and lgh-dosc lodartan shiited the pressure-patnuresis curves leftward by approximately 50
mmHg (A and B) and increased RBF (C) and GFR (D). Losartan shifted the FENa (E) and FEH,0 (F) curves more leftward than dtd cilexpnl
*p < 005 for losartan-reated dTGR and cilazmpni-treated dTGR versus untreated dTGR. “P < 005 for losaran-treated dTGR versir

cilazapnl reated dTGR.

wt. Cilazapni and losartan equaily mcreased both RBF and
GFR. Figure 5 E and F shows FENa and FEH,0 data. In
untreated dTGR, FENa and FEH,O averaged 03 = 0] and
I 3 £ 0 5%. respecuvely at the RPP level of 1 1B mmHg and
increased 10 240 = 24 and 150 * | 8% when the RPP was
increased to 199 mmHg. Losartan shifted the FENa and

FEH,O curves leftward, whereas cilazapni had no significant
effects on the mubular absorption of sodium and water

In a separate pilot study we also examined the effects of
volume depletion on pressurc-namuresis relationship in dTGR
by removing the 1% albumin soluton from our infusion pro-
tocol In volumé-depieted dTGR. the pressure-natnuresis/di-
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uresis relationship was markedly blunted Unne flow and so-
diun excrenon averaged 2 7 pl/mmn per g kdney wt and 02
pmol/min per g kidney wt respectively at the RPPlevel of
120 mmHg Increasing the RPP 10 147 mmHg in these ns
increased unne flow and sod:um excretion to 9 3 ul/nun per g
kidney wt and 10 umol/min per g kidney wt, respectively

When the RPP was further increased to 168 mmHg, wne flow
and sodium excretion were increased to 44 ul/min per g kidney
wt and 92 pmol/man per g kidney wt, respectively RBF
averaged 2 5 to 3 7 ml/min per g kidney wt and GFR averaged

e o e DS,

Bty S0 L TIEE

Cilezzpri! and Lamrtan i dTGR 1675

026 to | 25 mt/min per g kidney wt The hematocnt values
were significantly higher (approximately 0 30) in volume-de-
pleted dTGR, compared with non-volumc-deplcted TGR

Renal Morphologic Features with Protocol 1

Histologic seenons from ladneys are shown m Figure 6 The
vessels of 9-wk-old untreated dTGR (Figure 6A) showed 1n-
creased intimal and medial thickeming as well as hyaline
deposits The glomeruli were prescrved The tubules were

Figure 6. Huologe secuons from kidncys of untreated 9-whk-oid dTGR (A and cilazspnl treated dTGR (B). In untreated dT! GR. mediat
thickcning and hyaline depositions were scen It artenioles The inrmtium showed modemte mfiltranon. Cilazapnl treaunent S 10 mg/kg) s
unumw.mmnommdummMMWMMWMM %500
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frequertly filied with protcinaceous matenial and the intersu-
tium showed moderate nfilration Chromic trestment with
cilazepri (Figure 6B) as well as with losarten and the drug’
combinanon {data not shown) was able two block the aforemen-
tzoned morphologic changes in the ladney

RNase Protection Assavs and In Swu Hybndization

The expression of hRen, mt remn and angiowensinogen
genes 1n the kidney 1s shown in Figure 7 The results are
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provided in arbiracy unuws. Both mt renin and hRen mRNA
levels were sigmificantly higher in hRen rats compared wath

Tntreated dTGR Cilazapril and losartan treatments in-

creased remin genc expression similarly Rat angiotensino-
gen mRNA levels were decreased in untreated dTGR, com-
pared with hRen rats Both cilazapril and losartan increascd
rat and human angiotensinogen gene expression in the kid-
ney In sz hybndization experiments showed that the ACE
gene was mualy localized in the tubular cells of the cortex
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Figure 7 Semuquanttanve analysis of rat renm mRNA (A), hRen mRNA (B). rut angiownsinogen mRNA (C) and human angiotensinogen
mRNA (D) expression in the kidneys of normotensive hRen mts, untreated dTGR. and dTGR treated with either cilazpnl {c:la) (10 mp/kg)
or losarmn (losa) (10 mg/kg) Both hRen and rar remn genes were downreyulared 1 4TGR and were increased by losarten and ailazapnl

treatments. Drug treatments incrensed mt pnd human angiorenainogen gene expression “P < 005 , !
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whereas the AT,, receptor gene was mawnly expressed in
the meduila (data not shown) There were no differences
between the treatment groups with respect to ACE or AT,
receptor gene expression in the kidney (Figure 8) The
expresston of cndothelial NO synthase mRNA in the kidney
15 shown i Figure 9 Ciazapnl treatment sigmificantiy
mcreased renal endothelial NO synthase genc expression
compared with losartan-treatcd and untreated dTGR The
endothelial NO synthase gene cxpression in hRen rats wus
lower than that 1n dTGR Cilazapnl and losartan did not
affect tnducible or neurnl NO synthase gene expression in
the kidney (data not shown)

Discussion
The ligh-hRen dTGR mode! of hypertension features mod-
crate hypertension with scvere histologic damage m the kid-

A Rat ACE

801~

Arbitrary unit

dTGR
+losa

hREN dTGR dTGR
controis +cila

004 -

002 -

Arbitrary unmit

Q01 A

dTGR
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hREN dTGR dTGR
Controls +clla

Figure 8. Semuquanntative analysis of rat anfiotenam-converting en
zyme (ACE) mRNA (A) and AT, , receptor mRNA (B) expression in
the kidneys of normotcnsive hRen ruts, untreated dTGR, and dTGR
treated with esther cilazagnl (10 mg/kg) or [osartan (10 mg/kg). There
were no differences between the reatment groups in ACE or AT,
TECEpIOr genc EXpression

Cilaxapnl and Losartan in dTGR

Lal
-

010 -

3

Arbitrary unit
X

-

hREN dTGR dTGR dTGR
controlscontrols +clla  +iosa
Figure 9 Scmiquantiative analysts of cndothelial mtne oxide {(NO)
synthase mRNA expreasion in the kidneys of normotcnsive hRun rats,
untreated dTGR. and ATGR treated with cither eilazapal {10 mypkg)
or losartan (10 mg/kg) Cilezapnl but not losartan markedly increased
endothelial NO svnthase mRNA expresisan in dTGR  Endothelial NO
svnthase gene expression was lower in hRen rats than in dTGR “P <
005

neys and the heart resulting in 50% mortality rates at 7 to 9 wk
of age (1 15 16) We showed earlicr that the nghtward shult in
the pressure natruresis and -diurcsis curves for dTGR depends
on mechanisms inherent to the kidneys themselves (2) Here
we show that blockade of Angll generation wath cilazapnt and
blockade of AT, rcceptors with iosartan are both able to shift
the pressure-natnuresis and -churesis curves toward normal
ranges in volumc-cxpanded dTGR At the doses tested (10
mg’kg) newcher BP reductions nor pressure-natnurcsts curve
shifts were completely reversed to normal values In contrast,
when submaximaj ACE inhibition and AT, receptor blockade
were combined the BP and left venmcular mass were com-
pletely normalized, and the pressure-nainuresis curves were
shifted more than with cilazapnl or losaran alone Our most
novel finding was that submaxumal ACE inhibinon and AT,
receptor blockade shifted the pressure-natriuresis and -disresis
curves leftward 1n dTGR by additive mechamisms ACE inh-
bition incrensed RBF and GFR but had no sigmificant effects on
fracuonal sodtum or water reabsorpuon On the other hand,
AT, receptor blockade shified the curves for frachonal sodum
and water reabsorpnon to the left but had relatively modest
effects on RBF and GFR. Our findings indicate that both
Angll-induced mbular mechantsms and Angll-mediated hemo-
dynamic mechamsms are responsible for the resetung of pres-
sure-natriurcsis/diuresis curves in volume-expum?ed dTGR
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The RAS exerts multiple effects inside the kidney Angll
decreases RBF and GFR [n this respect, the sodum-retuining
action of Angll 15 attmbutable n part to changes 1n the pentu-
bular capillary physical forces Angll also simulates sodium
reabsorpnion directly in the proximal and distal tbules (3-5)
Together these functions arc responsible for the shift to higher
operating artenial BP levels, as clearly demonstrated in the mat
model of chrome Angll infusion {17 I8) and in the mousc
renin {mRen 2)27 transgenuc rat model (19) We recently dem-
onstrated that hypertension 1n dTGR clearly depends on the
Angll induced reduction in sodium and water excretion which
15 intnnsic to the kidney (2) To clanfy the importance of the
RAS in pressurc-dependent sodium excretion we blocked An
gll gencration with cilazapril or blocked its effects on AT,
receptors with losartan Cowley (20) showed earlicr that the
pressure natmnuresis mechanism 15 dependent on the volume
statc —the pressure-natriuresis relatconship 18 markedly en-
hanced under conditions of volume expansion whercas voi
ume deplenon substantially reduces the sensitivity of the pres-
surc-natriuresis relationship In our pilot study we cxamined
the effecis of the volume statc on the pressure natnurcsis
rclationship in dTGR. The volume-depleted dTGR showed
marked blunting of the pressure-namuresis relationship com-
pared with volumc-uxpanded dTGR. Theretore we emphasize
that this study desenbes the cffects of cilazapnl and losartan
only m volume-uxpanded emmals, and volume expansion
mught have reduced the differences between treatment groups
In addinion to suppressing both intrarenal and circulaung Angil
levels ACE mhibitors have been reported to sumulate prosta-
glandin biosynthesis, dimimsh endothelin-l generation and
potentiate bradykinin effects (21.22) Acuvation of endothelal
B, kinin rcceptors leads to the formation of NO, prostacychn
and platclet-activating factor (reviewed m reference (23)
Therefore kimns could nfluence renal .cxeretory function e-
ther directly or by interactions with other endocnne and para-
cnine systems {24-26) We found that cilazapril but not losar-
tan markedly induced cndothehal NO synthase genc
expression in the kidneys of dTGR, supporung the nouion that
kintns contnibute to the cardiovascular and renal actions of
ACE mhibitors Suppression of Angll generanon together with
the muluple effects of cilazapni on the kallikrein-kinin system
improved sodwum excretion in cilazapnl-treated dTGR so that,
at the RPP levels investigated sodium and water excretzon
were markedly increased The fact that ctlazapnl shifted the
pressure-natnuresis/diurcsis curves without affecting FENa or
FEH,0 suggests that the resewing of the renal function curves
by ACE mhibion may be primanly related to hemodynamic
factors This interpretation 1s consistent with increased RBF
and GFR m cilazapnl-treated dTGR and 1s in agreement with
the view that ACE mhibitors have important effecs on renal
hemodynamics and GFR (27-31)

In contrast to cilezapri]l chromic treatment with [osartan at a
submaximal dose (10 mg/kg, orally) had no sigmficant effect
on RBF or GFR in dTGR On the other hand. the curves for
FENa and FEH,O were clcarly positioned to the left of the
corresponding curves in cilazapni-treated dTGR Our findings
indicate that a nct decrense 1n tubular sodium reabsorption

J Am Soc hephrol 10: 16691630, 1999

might have been responsible for the improvements 1n sodium
excretiorr-and BP reduction m losartan treated dTGR. Consis-
tent with our findings other authors also suggcsted that the
annhypertensive effects of long-term AT, receptor blockade
are related to direct mhibitory effects on sodium reabsorpuon
in renal twbular cells (56) However when losartan was ad-
mimstered to dTGR at a sigmficantly higher dose (30 mg/kg,
orally) not only FENa and FEH,O but also RBF and GFR
were markedly ncreased, indicating that the effees of AT,
receptor blockade on renal hemodynamics are clearly dose-
dependent and may occur only at very high doscs Consistent
with our findings Wang ef af (18) recently showed that in rats
with Angil-induced hypertension chronic treatment wath high
doses of losartan prevented the Angil-induced decreases
GFR and RBF and the Angll-induced increases in BP How-
ever we cmphasize that although both cilazapnl and losarren
mark¢dly improved renal hemodynamics when administered at
higher doscs 1mpaired autorcgulation persisied The rcasons
for this refatuvely poor autoregulation n dTGR in this studv
and our carhier report (2) remain unclear

We confirmed our previous findings (1 2) thar both trans-
fected genes arc expressed in the kidney Both hRen and rat
renin genes were physiologically regulated tn 9-wk old hyper-
tensive dTGR this 15 simifar to the results we reported for
6-wk-old dTGR (2) The lower expression of hRen and mat
reain genes wn dTGR 15 probebly related to hgher BP and
higher Angll levels 1n these rats The expression of both renin
gencs was also increased after long term treatment with cilaza
pnl and losartan in parallel with the drug-induced BP reduc
tion 1n these rats These observations are different from those
reported for the (mRen-2)27 transgenic mat model In those
transgenic rats which bear the salivary (mRen-2)27 gene the
mRen gene 15 expressed in the kidney but is relatively imper
vious to even hifelong ACE inhibthon with normaliztion of
BP (14)

Rat angiotcnsimogen gene expression n the kidney was
lower 1n untreated dTGR, compared with control ammals
Moreover both cilazapnl and losartan increased rat as well as
human angiotensinogen gene expression. ip the kidney Our
findings are consistent with results from previous srudies
(14 3233) and suggest thar Angil and BP are physiolome
regulators of angiotensinogen gene expression in the kidney
This study 1s the first w0 descnbe rat ACE and AT, receptor
genc expression in dTGR We found no differences between
normotensive control rats and dTGR 1 the cxpression or
localization of thesc genes in the kidney Neither chromic ACE
mhubition nor AT, receptor blockade hod any effect on the
expression of these genes We did not measure renal AT,
receptor protein density in this snudy Therefore we cannox
speculate on whether the lngh circulating Angll levels in dTGR
are able to reduce the density of AT, receptors in the kidneys
without altenng the renal expression of the AT, receptor
gene as shown by Sechi er al (34)

In summary our expenments mdicate that pressure-natriure
sis/dresis curves are shifted to higher RPP ranges in dTGR.
compared with normotensive control rats. and that mhibition of
Angil generauon by cilazapnl or blockade of AT, recepiors by



e il

J Am Soc Nephrol 10 16691680 1999

losartan 15 accompanied by a shift of these renmal function
curves to lower operanung artersal BP levels When admnis-
tered at submasamal doses, the two drugs cxert similar offects
on systcrmc BP and pressure-natnuresis/diures:s curves how-
ever, cilazapn]l improved sodium and water excretion manly
by increasing RBF and GFR, whereas losartan decreascd -
bular sodium and water reabsorption without markedly affect-
mng renal hemodynamics. A combmation of ACE inhibition
and AT, receptor blockade induced an additive cffect. Our
results suggest that the hypertensive nghtward shift i the
pressure-natriuresis curve in dTGR 15 dependent on Angll

induced changes 1n renal hemodynamics, as well as on distur-
bances in tubuiar function
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Safety of the combination of valsartan and hbenazepril in patients with chromie
renal discase Furopean Group for the Investigation of Valsartan in Chronic Renal
Discase

Ruilope | M Aldigier JC, Ponticellh C, Oddou-Stock P, Botter: F, Mann JF
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OBITCTIVE Several expenmental and chimical studies indicate that the renin system may play a
pivolal role in progressing renal disease The combination ol an angiotensin-converting ensyme
inhibitor and an angiotensin receptor blacker could provide a igher degree of blochade of the
renin-angiotensin system than either agent alone Such enhanced suppression might be ot benefit
for patients exhibiting a progressive decline in renal function because of chronic renal disease
MLETHODS A pilot multinational multicentre, randomized active-controlled paraliel group open-
labul study has beun conducted 1n a group of paticnts with progressive chronic renal tailure
(creatimne clearance 20-45 mi/min) either with or without proteinuna and hypertension The
pnmary aim of the study was to invustigate the satety and tolcrability ot the combination of
valsartan and bunazepnl Patients were randomly assigned to onc of threc groups group | recuved
valsarian 160 mg once daily (n = 22) group 2 received velsartan 80 mg once daily plus benazepnl
5 or 10 mg once daily (n =42) group 3 received valsarian 160 mg once daily plus benazepnl S or
10 mg once daily (n = 44) The study lasted tor S weoks and 1n groups 2 and 3 benazepnl was
added on top of valsartan after the first week of therapy with the angiotensin receplor blocher
RCSUI TS Serum creatinine increased in all three groups (mean change within a group 11
micromol/l in group 1 P=0045 9 micromol/l in group2 P=0030 |5 micromol/l 1n group 3 P=
0 0006) Scrum potassium also increased 1n all three groups of patients (mean change within a
group 0 28 mmol/l in group 1 P=028 048 mmol/l 1n group 2 P= 00008 0 36 mmol/l in group
3 P=002) After S weeks ot treatment the largest decrease in blood pressurc was observed in
group 3 (thc mean change from baseline 1n seated diastolic blood prussure (SDBP) and scated
systolic blood pressure (SSBP) respectively were -2 0 and -11 S mmiigin group | -7 6 and -15 4
mmllg i group 2 -12 6 and -21 6 mmHg in group 3) In additon both combination ireatments
resulted 1n the reduction of proteinuna 1he total number of patients with adverse expunences were
10 (45 5%) 14 (33 %) and 11 (25%) 1n groups | 2 and ? respecuively In six pauents (5 6%)
therapy was discontinued as a result ol adverse expenences Only one patient in each of the
combined therapy groups withdrew from the study becausce of hyporkalacmia and no patients were
forced to withdraw because of an increase 1n serum creatinine acute renal failure or hospitalizaton
CONCI USIONS These results indicate that short-term combination of an angiotensin-converting
enzymc inhibitor and an angiotensin receptor blocker 1s sate and well tolcrated 1n paticnts wath
maodorate chronic renal tailure

Publicabon 1ypes
e Chnical 1nal
o Multicenter Study
o Randomized Controlled Tnal

PMID 10678548 [PubMed - indexed for MEDI INT|

hitn //www ncbi nlim nih wov/entrez/auerv fei?cmd=retneve&db=nubmed&hst wds—10678  23/02/04

L

e\

AN



