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Adrenomedulina

Sintetizada en 1993 desde un freocomocitoma
Gen AM expresado principalmente en paredes arteriales
Unidn obligada entre receptor similar a calcitonina (CLR) y
proteinas moduladoras actividad receptor (RAMP1-2-3)
CLR/RAMP-1 - Receptor de CGRP
CLR/RAMP-2 y RAMP-3-> Receptores AM
Efecto vasodilatador
e Adenilato ciclasa 2 AMPc (endotelio independiente)
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Adrenomedullin

Adrenomedulina: Funciones

found 1o be s from cultured vascular clial cells, smooth muscle ¢

AM e ul in

and per
| by per
for endo,
llectively, a bedy of evidens
emodeling, thereby alle

Vasculatura Vasodilatacion e hipotension N e S OO,

ESt'muIaClén Sinte5|s NO E'_TY - 'rT"rI\'aIIGk Lys ILE\I—\.Ia]HlsI(‘nl u:T_ ter Thromb Vasc Bit. 20 ol
20 4" ______ Key Words: adrenomedullin @ vasodilmation 8 endothelium @ smooth muscle cell @ aneriosclenosis
Inhibicion proliferacion de células DT OO
musculares lisas F'D {arg) sm Lys(lo I..;e«IProI(.llan_ly]"yr CONM,
50 52
Secrecién endotelina P 1 Akl g o enin 4
ANGIOGENESIS A
Corazén Inhibicion hipertrofia y fibrosis i —
Inotrdpico positivo WL Ay ke
Rifion Diuresis Yy natriuresis Control Balloon injury Balloon injury
+ +
saline AM
Pulmon Vasodilatacion B _ 120 10
E 100 " S
= g
) L g o + 5
Glandula adrenal Inhibicién aldosterona f - :
E 2] =
£ 20—
s el s 7 . . Sallne AM Sahne AM
Pancreas Inhibicién insulina Inact artery  Balloon injury intactartery  Balloon injury
w _ 1000 e 12
> 2T a0 25 10
Plaquetas Elevacién AMPc 8% oo = 88 08
8 > o _
=2 400 ++ =5 067 |
0B 82 04
g3 @ 3 o2
2 : . 0
Saline AM Saline AM Saline AM Saline AM
Intact artery  Balloon injury Intact artery  Balloon injury
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Adrenomedullin: an important participant in
neurological diseases
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Dolor neuropatico
Dolor oncolégico
Tolerancia morfina

Ictus isquémico
Ictus hemorragico
Isquemia-reperfusion
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Por qué adrenomedulina

SCIENTIFIC REP{%}RTS
o An g I Oge n es I S Lack of adrenomedullin in mouse

endothelial cells results in defective
angiogenesis, enhanced vascular
permeability, less metastasis, and

* Unidad angiogénesis en CIBIR ~ forbendinae
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 Tumores gastrointestinales
* Microbiota SCIENTIFIC REPLIRTS
° Meta'stasis Small molecules related to

adrenomedullin reduce tumor
burden in a mouse model of colitis-
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e Enfermedades neurologicas
e Enfermedad Alzheimer
e DFT

* |ctus isquémico

Increased Levels of Brain Adrenomedullin in the Neuropathology
of Alzheimer’s Disease
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HIPOTESIS: Papel de la adrenomedulina en
ictus hemorragico

e iTiene valor la AM en diagnéstico de ictus hemorragico?

e (Tiene AM valor prondéstico en ictus hemorragico?




ADRENOMEDULINA. Material y métodos
C  cushemorigco &%

Caracteristitcas clinicas Ictus hemorragicos Voluntarios pValor
sanos
Edad (afios) 81 (72,2-87) 46,5(40-54) <0,001
d O d 1 Sexo (varones) 38 (59,4%) 31 (62,0%) 0,91 d 7
Factores de riesgo HTA 49 (76,6%)
DM 15 (23,4%)
DLP 20 (21,9%)
AF 18 (28,1%)
Ictus 16 (25%)

Demencia 8 (31,2%)

Rankin previo

0-1-2 54 (84,4%) 54 (84,4%)

3-4 10 (15,6%) 10 (15,6%)

5-60 0

Localizacién hematoma Profundo supratentorial 41
(64,1%)

Profundo infratentorial 6
[ ] n=50 (9,4%)

Lobar 14 (21,8%)
Mixto 3 (4,7%)

NIHSS ingreso 7,5 (2-16)
NIHSS al alta 5(2-6,7)

Volumen hematoma dO (cm3) 4,5 (1-13,9)
Volumen hematoma d1 (cm3) 4,6 (1-15,0)

1. Julian-Villaverde FJ, Ochoa-Callejero L, Siles E, Martinez-Lara E, Martinez A. Adrenomedullin Is a Diagnostic and Prognostic Biomarker for Acute Intracerebral Hemorrhage. Curr Issues Mol Biol. 2021
Jun 11;43(1):324-334.



Article

Adrenomedullin Is a Diagnostic and Prognostic Biomarker for

ADRENOMEDULINA: DIAGNOSTICO A nicereba Hemarhas

Francisco J. Julian-Villaverde !, Laura Ochoa-Callejero >, Eva Siles (7, Esther Martinez-Lara * and
Alfredo Martinez 2.*

RESULTADOS (1)

300- *kk*k
E 200+ Niveles AM voluntarios sanos: 47,7 pg/ml (43,3-52,8)
2 Niveles AM al ingreso (d0): 105,8 pg/ml (74,6-157,8)
3 1004 L | Niveles AM a las 24 horas (d1): 106,4 pg/ml (79,3-166,4)
— Niveles AM a los 7 dias* (d7): 109,7 pg/ml (79,2-154,4)
0 I ] ] ]
CTL do d1 d7

*Coeficiente de correlacion de Spearman: r=-0,21; p=0,09

1. Julian-Villaverde FJ, Ochoa-Callejero L, Siles E, Martinez-Lara E, Martinez A. Adrenomedullin Is a Diagnostic and Prognostic Biomarker for Acute Intracerebral Hemorrhage. Curr Issues Mol Biol. 2021 Jun
11;43(1):324-334.
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Adrenomedullin Is a Diagnostic and Prognostic Biomarker for
Acute Intracerebral Hemorrhage

7/
ADRENOMEDULINA: PRONOSTICO
) Francisco J. Julidn-Villaverde !, Laura Ochoa-Callejero *(, Eva Siles *(, Esther Martinez-Lara * and

Alfredo Martinez 2*

e Buen pronodstico (NIHSS al alta <£3) Vs Mal prondstico NIHSS >3

A 250+ =@ Buen prondstico RESULTADOS (2)
%= Mal pronéstico NIHSS AM do AM d1 AM d7 pValor cambios
200 s
o) <3 115,515 pg/dL 132,222pg/dL 113,129pg/dL <0,001
£ 150+
g >3 111,750 pg/dL 111,285pg/dL 115,170pg/dL 0,61
= 100-
< ! .
50— INTERPRETACION
AM en buen prondstico: Eleva niveles dO a d1; se normaliza d7
0 T T T AM mal prondstico: Niveles estables

do d1 d7

*No diferencias en localizacién del hematoma (p 0.31) ni tamano
hematoma al ingreso (p 0.92)

1. Julian-Villaverde FJ, Ochoa-Callejero L, Siles E, Martinez-Lara E, Martinez A. Adrenomedullin Is a Diagnostic and Prognostic Biomarker for Acute Intracerebral Hemorrhage. Curr Issues Mol Biol. 2021
Jun 11;43(1):324-334.



Article

Adrenomedullin Is a Diagnostic and Prognostic Biomarker for

ADRENOMEDULINA: PRON OST' CO Acute Intracerebral Hemorrhage

Francisco J. Julian-Villaverde 1, Laura Ochoa-Callejero 2(5, Eva Siles *(7, Esther Martinez-Lara * and
Alfredo Martinez 2*

e mRankin 3m( Independiente < 2 Vs Dependiente >3)

vy

- Ind di
- B Inoependlente RESULTADOS (3)
' Dependiente

200 - e RANKIN AM do AM d1 AM d7 pValor cambios
_El 150 - e <2 115,509 pg/dL 132,666 pg/dL 117,132 pg/dL <0,006
D .
3 ! 4 >2 109,638 pg/dL 108,494 pg/dL 110,509 pg/dL 0,79
E 100

e & ! DISCUSION (2)
AM en pacientes independientes 3 meses: Eleva niveles dia dO a
0 . , T d1; se normaliza d7
do d1 d7 AM en pacientes dependientes 3 meses : Niveles estables.

1. Julian-Villaverde FJ, Ochoa-Callejero L, Siles E, Martinez-Lara E, Martinez A. Adrenomedullin Is a Diagnostic and Prognostic Biomarker for Acute Intracerebral Hemorrhage. Curr Issues Mol Biol. 2021 Jun
11;43(1):324-334.



CCL5 (RANTES) en PATOLOGIA VASCULAR

Normoxia Hypoxia
: Coy e
00 PR
nier @ / \1 ity
af HIF-1a

VEGF Angiogenesis

VHL : HIF-1a - ! )
PHD y —B\
H | HiFp )
\ - metabolic
VHL e reprogramming
guw 1 '

warz Anti-apoptasis

A Proinflammatory 8 Endothelial repair
Systemic inflammation i » ¥ I !
v & EFCs Inflammesticn okl
G5 - - = -.& ‘ :;:;’ili:.ni:m .-II |III

VCCRST \ = p = | o —
] e . oo, : 3
\ - Sl N
hooLs A
g Pl |
!

EMC & phanotypic alteration . '-!_.
1

Tamz phanstype @ s
inflammation af adipose tss A - "

Hapatic wbea o, EPCs t aNOSRO
insulin resistames “ i ha recrultment A ECs Migragicn “-

s LY 2 A ECs Proliferatio

T Endohetial permanbility 2880’ o 5 | !
plagus development, - =, ] J I
el =] ‘:’ - ‘:" J_@

atharoscl leredis

CCL5. Quimiokina implicada en

e Progresion placa de ateroma

e Daflo miocardico

Muerte subita en pacientes con SCA

Expresada en
* Macréfagos
e Linf-T
e NK
e (Células endoteliales
e Células no inflamatorias ( Astrocitos,
neuronas)

* Funciones
* /I Reclutamiento Cels. Progenitoras
/M Mecanismos reparacion dafos endotelial
* Inhibicion CCL5
e J Inflamacién
e /I Dafo endotelial



CCL5 (RANTES) EN PATOLOGIA VASCULAR
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Stroke and Significantly Diminish in Hemorrhagic Stroke Patients
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Ictus isquémico (n=36). Ictus hemorragico (n= 64)

Muestras dO; d1; d7

Table 1. Clinical characteristics of the 36 lschemic patients included in the study.

Age (Years), Median (Q1-03)

Sex (M)

Risk fackors

Arterial hypertension

Diabetes mellitus

Diyslipidemia

Atrial fibrillation

Previous stroke

Previous treatment

Antihypertensives

Statins

Antlaggregants 14 (38.8%)

Anticoagulants 9 (25.0%)

TOAST

Table 2. Clinical characteristics of the 64 hemorrhagic patients included in the study

Age (Years), Median (Q1-Q3)

Sex (M)

Risk factors

Arterial hypertension

Diabetes mellitus

Dryslipidemia

Atrial fibrillation

Previous treatment

Antihypertensives

45 (70.3%)

Statins

21 (3287

Antiaggregants

Anticoagulants

TOAST

Atherothrombotic

Cardicembolic

Lacunar

Cryptogenic

Undetermined etiology

mRankin

Supratentorial

Infratentorial

Lobar

Mixed

mRankin

Basal -4

3 months 3

Basal 34

0{0.0%)

28(43.7%)

3 months -

NIHSS, median (Q1-0Q3)

Basal 6(2-13.3)

Hospital discharge 1 {0-8)

3 months 0 {0-5.2)

Infarct wolume at d0 {em®), median (Q1-0Q3) 4.9(13-226)

NIHSS, median (Q1-03)

Basal

Hospital discharge

Infarct volume at d7 (em?), median (Q1-03)

CCLS at d0 ing/mL), median (Q1-03) (24.3-50u6)
CCLS ab d1 ing/mL), median (Q1-03) 43.1 (25.6-56.4)
CCLS at HD (ng/mL}, median (Q1-03) 604 (35.4-T1.9)

3 months 1.5(0-3)
Hematoma at dif iem?®), median (Q1-0Q3) 4.5(1-13.9)
Hematoma at d1 (em>), median (Q1-03) 4.1 (1-10.9)
CCLS at d0 (ng/mL), median (Q1-Q3) 207 (18.2-45.6)
CCLS at d1 (ng/mL), median {Q1-03) 289 (22.5-40.5)

CCLS at HD {ng/mL), median (Q1-03) 339 (220-51.1)




CCLS5 (RANTES): Resultados
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Article
Adrenomedullin Is a Diagnostic and Prognostic Biomarker for

Acute Intracerebral Hemorrhage

Francisco J. Julian-Villaverde 1 Laura Ochoa-Callejero 2 , Eva Siles 3 , Esther Martinez-Lara 3 and

Alfredo Martinez Z*

e AM potencial como biomarcador diagnostico en ictus hemorragico

* Perfil temporal de niveles de AM es marcador prondstico
e Buen pronostico: Asciende 1as 24 horas y normaliza en d7
e Mal pronéstico: Valores estables

e CCL5 potencial marcador mal prondstico en ictus isquémico
* CCL5 como marcador diagnostico en ictus hemorragico ?
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