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Temas

« Efectos agudos pro-inflamatorios y anti-
Inflamatorios del ejercicio

« Efectos cronicos del ejercicio sobre la
respuesta inmune

* Posibles beneficios anti-inflamatorios
en VIH/SIDA



Efecto agudo del ejercicio
Intensivo prolongado
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Efecto agudo del Ejercicio
Intensivo & Sistema inmune

>85 VO, max
EFECTO GLOBAL
Neutrofilos t Inflamatorio
Fagocitosis | anti-inflamatorio
Linfocitos | Inmunosupresion
proliferacion a mitogenos l Inmunosupresion
NK | anti-inflamatorio
Citotoxicidad | anti-inflamatorio
DTH | Inmunosupresion
Citoquinas 1 Inflamatorio y anti-inflamatorio
TNF-a | anti-inflamatorio
IL-6 t Inflamatorio y anti-inflamatorio
IL-1a 1 anti-inflamatorio
SsTNFR | anti-inflamatorio
IL-10 t anti-inflamatorio
IgA salivay nasal | Inmunosupresor
MHC tipo Il en macrofagos l Inmunosupresor

Adaptado de Nieman & Pederson, Sports Med. 2:73, 1999



Citoquinas & Ejercicilo




Mecanismos anti-inflamatorios del
ejercicio

nte « Neuroendocrinos
y metabolicos

t Cortisol |[GH
°°°°° « | Epinefrina
« Daino muscular:

/ TNF _
| ... induce IL-6
sTNF-R' IL-10'

J Appl Physiol 98: 1154-1162, 20035




Ejercicio extenuante & Riesgo de
IRA e infecciones virales en Atletas

Risk of URTI

(1 (1
Above J

Average
Average

Below
Average

Sedentary Moderate High
Amount and intensity of exercise

No existe suficiente evidencia epidemiologica
para el modelo
Shepard R. Immunol & Cell Biol.78:485, 2000



Efectos cronicos en el sistema
iInmune

Respuesta iInmune en Atletas es similar a
a de No atletas

nmunidad Innata en Atletas vs No atletas:

| Actividad de NK

. actividad fagocitica y Estrés
oxidativo de PMN (periodos de
entrenamiento)

Nieman, D Immunology and Cell Biology(2000) 78, 496-501



Ejercicio & Inflamacidon sistémica
cronica

La actividad fisica regular disminuye el riesgo de:

« Enfermedad coronaria
* Diabetes Mellitus tipo I
« Cancer

La fisiopatologia de estas enfermedades esta asociada
con un componente inflamatorio cronico



Actividad Fisica & Riesgo disminuido
Diabetes Mellitus Tipo I
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N Eng J Med 2002; 346:393-403

Actividad Fisica Yincidencia 6- 48%
Kelly, David et al.. Med Sci. Sports. Exerc. 33:5495, 2001.

Cortesia Dr. Javier Parra. MD - UIS


http://content.nejm.org/content/vol346/issue6/images/large/03f2.jpeg

Enfermedades crénicas & biomarcadores
de inflamacioén

 Enfermedad
cardiovascular: CRP

« Diabetes Mellitus tipo
Il : TNF-a

Efecto protector del Ejercicio mediado a traves
de { inflamacién?



Ejercicio & Niveles de CRP

12 sem. Aerobico & Resistencial 58% CRP

Stewart, L et al Med Sci, Sport Exerc. 39:1714, 2007
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« No efecto en individuos sanos: meta-analisis
Kelley & Kelley. Metabolism,55:1500, 2006

» { CRP a niveles de bajo riesgo en obesos + IGT
Diabetologia, 52:433, 2009



Entrenamiento Aerdobico & TNF-a
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El entrenamiento
aerobico
Vigoroso por
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atenua la
produccion de

Moderada intensidad  TNF-a por los

50-60% FCmax monocitos de

Individuos
sedentarios

Sloan et at , J Appl Physiol 103;1007, 2007



Ejercicio & VIH

 Retarda el progreso de la
enfermedad? CD4y Carga Viral

« Atenua o Modifica la disfuncion
iInmunoldgica caracteristica de
VIH/SIDA?



Ejercicio & Marcadores VIH/SIDA

Criterios de Inclusion:
Ejercicio aerdbico
> 3 veces/semanal/4 semanas
Aleatorizado y controlado

10 estudios incluidos (total 1658)

N=332

THE COCHRANE  18-66 anos

COLLABORATION® 100 a >1000 CD4
Con o sin ART

Aerobic exercise interventions for adults living with HIV/IAIDS (Review)
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Table 3. Results of meta-analyses.

Outcomes Sub-group Individual Number of  Weighted mean 95% P value of  I7 statistic and Interpretation
comparisons of studies included participants difference confidence overall effect P value for
meta-analysis  in meta-analysis  included in interval heterogeneity

meta-analysis

Immunological [virological status

CD4 count Combined PRE Rigsby (1992) 84 24.83 cells/mm?® —23.70, 73.36  0.32 7 =0% No difference in change in CD4
(cells/mm®) and aerobic Grinspoon 0.46 count among exercisers compared
exercise (2000) with non-exercisers. Confidence
compared with  Dolan (2006) interval indicates a positive trend
non-exercise towards an improvement in CD4
count among exercisers.
PRE or Rigsby (1992) 106 38.51 cellsmm®  —7.54, 84.56 0.10 IF=81% No difference in change in CD4
combined PRE  Lox (1995) 0.35 count among exercisers compared
and aerobic Grinspoon with non-exercisers. Confidence
exercise (2000) interval indicates a positive trend
compared with  Dolan (2006) towards an improvement in CD4
non-exercise count among exercisers.
PRE plus Sattler (1999) 51 —32.13 cellsymm® —56.96, —7.30 0.01% 7 =0% Statistically significant decrease
Testosterone or  Grinspoon 0.96 in CD4 count among exercisers
Combined PRE (2000) taking testosterone
and aerobic compared with testosterone only.
exercise plus ote this does not indicate a
Testosterone clinically important difference in
compared with CD4 count.”
Testosterone
only
Viral load Combined PRE Grinspoon 60 0.31 log'’copies  —0.13, 0.74 0.17 IF =0% No difference in change in viral
(loglOcopies)  and aerobic (2000) 0.77 load among exercisers compared
exercise Dolan (2006) with non-exercisers.
compared with
non-exercise
Cardiopulmonary status
Submaximum PRE or Lox (1995) 46 —13.02 beats'min  —26.67. 0.64 0.06 I’ =91.8% Non-significant decrease in
heart rate combined PRE  Rigsby (1992) 0.0005%* submaximum HR among aerobic
(HR) (beats/ and aerobic exercisers compared with non-
min) exercise exercisers. Confidence interval
compared with indicates a trend towards a poten-
non-exercise tial clinically important improve-

ment in
submaximum HR among
exercisers.”



Ejercicio & adultos VIH/SIDA

El ejercicio aerdbico constante o combinado con
resistencia progresiva:

« Es seguro en individuos VIH+ médicamente
estables

* No tiene efectos clinicamente significativos en el
numero o0 % de LT CD4* o en la carga viral

« Mejora calidad de vida: disminuye ansiedad y
estrés, aumenta la capacidad cardiopulmonar y
mejora los parametros psicologicos



Ejercicio & VIH

« Podria atenuar o modificar la
disfuncion inmunologica
caracteristica de VIH/SIDA?



Disfuncion inmunologica & Progreso
VIH/SIDA

« Activacion inmunoldgica
|

Disminucion progresiva de LT CD4+

 Alteracion en la inmunidad de mucosas
Agotamiento de LTCD4+ en mucosa intestinal

l

Traslocacion bacteriana



Niveles plasmaticos
aumentados de LPS:

Correlacionan con HIV-demencila
TNF-a

Ancuta P et al PLoS ONE. 2008 Jun 25;3(6):e2516.

 Asoclados al progreso de

VIH/SIDA : activacion inmune vy
LT CD4+ (HAART)

Brenchley et al. Nat Med 12 (12): 1365-71. 2006



Receptores tipo Toll (TLR) &
Activacion inmune VIH/SIDA

Gut mucosal

HIV-1 Depletion layer

of CD4+ T
cells

HIV-1
derived ssRNA

Pro-inflammatory Micro
~ Cytokines translocation ¥

[ ¢

IFNa

Immune activation

Chang & Altfed, Blood 113:269, 2009

Baezinger et al , Blood 113: 377, 2009 Brenchley et al. Nat Med 12 (12): 1365-71. 2006



TLRs tiene una funciéon central en la activacion
temprana del sistema de defensa antimicrobiano

Bacteria pgacterial LPS Flagelin  Uropathogenic CpG

lipoproteins s ONA
Viruses . orn E orotel
(influenza) protein
i (RSV)
Hemagg:uhnln Ers
(measles)
HSV-1 (MMTV)

¥

muu TLRsn
R

A ‘ "» NP ""“"V"v\--ﬂ-’Ju’)v)J) '
myDss | mMyDss W

-IL-1B, IL-6, TNF-a
-+ MCP-1
IFN tipo |

TLR11n

O’ Neill 2004, Science 303:1481




Ejercicio & Receptores tipo Toll
(TLR)

Ejercicio regular 1.5hr 60 VO, max
B P g
LL
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Old-Active  Old-Inactive Young-Active I‘;z;{a—g Rest Post-exercise ohr Post-
exercise
Gleeson M et al Exerc. Immunol. Rev. 12, 2006: 34-53 Lamcaster G et al J Physiol 563:945, 2005

Flynn & MackFarlin Toll-Like Receptor 4: Link to the Anti-Inflammatory
Effects of Exercise? Exerc. Sport Sci. Rev., Vol. 34, No. 4, pp. 176 Y 181, 2006



Ejercicio aerdbico vigoroso &
guimioquinas
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Ostrowski et al. Euro J App Physiol 84:244, 2001



Quimioquinas & VIH

Efecto benéfico potencial del aumento de quimioguinas mediado por ejercicio

« Altos niveles protegen
del progreso a SIDA:

bloqueo de los
co-receptores del VIH

Zagury et al Proc Natl Acad Sci U S A.
1998 Mar 31;95(7):3857-61

Disminucion de reservorios virales ?
Sinergia de IL-6 (activa VIH latente ) y quimioquinas (bloquean)



Beneficio potencial de la Actividad fisica
en el sistema iInmune
en VIH/SIDA

Es seguro en individuos clinicamente
estables.

« Atenuacion de la activacion inmunoldgica
mediada por receptores tipo Toll (TLR):

lcitoquinas pro-inflamatorias 1activacién inmunologicay
apoptosis linfocitos

« Acumulacion de quimioquinas e
inhibicion de la infeccion a nuevas
celulas



QuickTime™ and a
. decompressor
are needed to see this picture.

>
.

UCHAS GRACIAS



http://rds.yahoo.com/_ylt=A0WTbx8Yp9FJJEkBmu.JzbkF;_ylu=X3oDMTBrdjA3djRzBHBvcwMxMTUEc2VjA3NyBHZ0aWQD/SIG=1n2vlaqu5/EXP=1238562968/**http%3A//images.search.yahoo.com/images/view%3Fback=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3F_adv_prop%3Dimage%26ni%3D18%26va%3Dyelena%2Bisinbayeva%26fr%3Dyfp-t-501-s%26xargs%3D0%26pstart%3D1%26b%3D109%26w=226%26h=282%26imgurl=newsimg.bbc.co.uk%2Fmedia%2Fimages%2F45496000%2Fjpg%2F_45496771_isinbayevalonggetty.jpg%26rurl=http%3A%2F%2Fnews.bbc.co.uk%2Fgo%2Frss%2F-%2Fsport1%2Fhi%2Fathletics%2F7901743.stm%26size=16.2kB%26name=BBC%2BSPORT%2B%7C%2BAthletics%2B%7C%2BDrug%2Btest%2Brules%2Bupset%2BIsin...%26p=yelena%2Bisinbayeva%26type=JPG%26oid=a3076a00b9061dac%26no=115%26tt=3,819%26sigr=11uvjulnl%26sigi=12dv6va97%26sigb=13t5ne0nh
http://rds.yahoo.com/_ylt=A0WTbx8Yp9FJJEkBmu.JzbkF;_ylu=X3oDMTBrdjA3djRzBHBvcwMxMTUEc2VjA3NyBHZ0aWQD/SIG=1n2vlaqu5/EXP=1238562968/**http%3A//images.search.yahoo.com/images/view%3Fback=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3F_adv_prop%3Dimage%26ni%3D18%26va%3Dyelena%2Bisinbayeva%26fr%3Dyfp-t-501-s%26xargs%3D0%26pstart%3D1%26b%3D109%26w=226%26h=282%26imgurl=newsimg.bbc.co.uk%2Fmedia%2Fimages%2F45496000%2Fjpg%2F_45496771_isinbayevalonggetty.jpg%26rurl=http%3A%2F%2Fnews.bbc.co.uk%2Fgo%2Frss%2F-%2Fsport1%2Fhi%2Fathletics%2F7901743.stm%26size=16.2kB%26name=BBC%2BSPORT%2B%7C%2BAthletics%2B%7C%2BDrug%2Btest%2Brules%2Bupset%2BIsin...%26p=yelena%2Bisinbayeva%26type=JPG%26oid=a3076a00b9061dac%26no=115%26tt=3,819%26sigr=11uvjulnl%26sigi=12dv6va97%26sigb=13t5ne0nh
http://rds.yahoo.com/_ylt=A0WTbx8Yp9FJJEkBmu.JzbkF;_ylu=X3oDMTBrdjA3djRzBHBvcwMxMTUEc2VjA3NyBHZ0aWQD/SIG=1n2vlaqu5/EXP=1238562968/**http%3A//images.search.yahoo.com/images/view%3Fback=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3F_adv_prop%3Dimage%26ni%3D18%26va%3Dyelena%2Bisinbayeva%26fr%3Dyfp-t-501-s%26xargs%3D0%26pstart%3D1%26b%3D109%26w=226%26h=282%26imgurl=newsimg.bbc.co.uk%2Fmedia%2Fimages%2F45496000%2Fjpg%2F_45496771_isinbayevalonggetty.jpg%26rurl=http%3A%2F%2Fnews.bbc.co.uk%2Fgo%2Frss%2F-%2Fsport1%2Fhi%2Fathletics%2F7901743.stm%26size=16.2kB%26name=BBC%2BSPORT%2B%7C%2BAthletics%2B%7C%2BDrug%2Btest%2Brules%2Bupset%2BIsin...%26p=yelena%2Bisinbayeva%26type=JPG%26oid=a3076a00b9061dac%26no=115%26tt=3,819%26sigr=11uvjulnl%26sigi=12dv6va97%26sigb=13t5ne0nh
http://rds.yahoo.com/_ylt=A0WTbx8Yp9FJJEkBmu.JzbkF;_ylu=X3oDMTBrdjA3djRzBHBvcwMxMTUEc2VjA3NyBHZ0aWQD/SIG=1n2vlaqu5/EXP=1238562968/**http%3A//images.search.yahoo.com/images/view%3Fback=http%3A%2F%2Fimages.search.yahoo.com%2Fsearch%2Fimages%3F_adv_prop%3Dimage%26ni%3D18%26va%3Dyelena%2Bisinbayeva%26fr%3Dyfp-t-501-s%26xargs%3D0%26pstart%3D1%26b%3D109%26w=226%26h=282%26imgurl=newsimg.bbc.co.uk%2Fmedia%2Fimages%2F45496000%2Fjpg%2F_45496771_isinbayevalonggetty.jpg%26rurl=http%3A%2F%2Fnews.bbc.co.uk%2Fgo%2Frss%2F-%2Fsport1%2Fhi%2Fathletics%2F7901743.stm%26size=16.2kB%26name=BBC%2BSPORT%2B%7C%2BAthletics%2B%7C%2BDrug%2Btest%2Brules%2Bupset%2BIsin...%26p=yelena%2Bisinbayeva%26type=JPG%26oid=a3076a00b9061dac%26no=115%26tt=3,819%26sigr=11uvjulnl%26sigi=12dv6va97%26sigb=13t5ne0nh

