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EFFECTS OF A TREATMENT PROGRAM ON OBESE WOMEN
WITH MIACT TECHNOLOGY ON THE FIXED ADIPOSE
TISSUE, THE CORPORAL COMPOSITION, VARIOUS
FUNCTION CV, AND HEMAL PROFILE
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" A prospective study during a five weeks period has been realized on

14 women chosen with obesity and sedentary conditions, between 21
and 55 years old.

The objective was to study the effect of a new Technology called
MIACT (Marchesi Adipocity Catabolism Technology) to induce

modifications in the fixed adipose tissue, the corporal composition,
various function CV.. and hemal profile.

The MIACT technology combines 2 simple and innocuous physio-
logical principles: the heat of the infrared and aerobic exercises.
The threefold antropometric measures analysis of body composition,
cardiovascular function and ergometria of strength with the
submaxiumum work and measures of hemal profile according to
international regulations.

All the results show favourable tendency in reduction as well as
anthropometric parameters, corporal mass, body fat, muscular mass
and we saw an improvement in the function of the lipids, glicemia
and induline pIasmatic

In conclusion, during this investigation with the Technology MIACT

we could find out gnnd effects in all the parameters that we studied
and show to the scientifical investigation some new and revolution-
ary concepts, as they are the increase of the thermogenesis and thc

metabolism of the subcutaneous fat, in effect of the thermical energy
by infrared. :

Key words: Segmentary adipose, corporal composition
Thermical energy, ray infrared, energy
requirements, threefold antropometric -



EFECTOS DE UN PROGRAMA DE TRATAMIENTO
EN SEDENTARIAS OBESAS CON LA TECNOLOGIA
VIACT SOBRE EL TEJIDO GRASO LOCALIZADO,
LA COMPOSICION CORPORAL, VARIABLES
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ABSTRACT

A prospoective study during a five woeks period has been realized on 14 women choosen with
obegity and sedeptary conditions between 11 and 55 vears obd

The objective was 0 study the effect of 3 now Thecnology called MIACT (Marchesi Adipocity
Catabolism Tecnology) 1o induce modifications in the fixed adipose tissue, the corporal composition,
varous function CV.. and hemal profile.

The MIACT technology combines 2 simple and innocuous physiological principles : the heat of the
infrared and aerobic exercises

The threefold antropometric measures analisis of body composition ,cardiovascular function and
ergometria of strengh with the submaximum work and measures of hemal profile according to
international regulations.

All the resulis show Eavorable tendency in reduction as well as anthropometric parameters, corporal
muass body fal. muscular mass and we saw an improvement in the function of the lipids, glicemia
In conclusion, during this investigation with the Technology MIACT we could find out good effects
in all the parameters that we studied and show o the scientifical investigation some pew and
revolutionary concepts, as they are the increase of the thermogenesis and the metabolism of the
subcuiancous fat, in effect of the termical energy by infrared .

Key words: Segmentary adipose, corperal composition
Thermical energy, ray infrared, energy
requirements, threefold antropemetric.
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ANTECEDENTES

En el umbral del prdsimo siglo el
scdentansmo v [a obesidad s provecian como un
gran problema de salud pablica relacionado a
miltiples v variadas patologias destacindose las
alieraciones C. V. v factores de nmiesgo asociados
{1.2.3).

En estas anomalias no solo intenienen €l
exceso de grasa corporal sing que fambidn su
distribucién regional (4) .

Es asi como el waist o hip (WHR) o indice
cintura-cadera alterado nos indicara cerieza de
mayor riesgo (5).

Hasta hace poco la fisiopatogenia de los
aumentos generalizados de la grasa corporal v su
distribucién regional se basaban en la ieoria del
balance caldrico positive. Hov los avances nos
inchinarian a pensar que existirian diferentes niveles
de regulacion energética entre los sujetos (lcoria del
sel point) (6) debido a la gran varabilidad que
presentan en esta funcida (7).

El uso de dictas hipocaldnicas en forma de
restriccidn alimenticia era ¢ pilar fundamental en
su manejo. Sin embargo, las dltimas investigacioncs
{8) esarian concluyendo que tales producirian
efectos mo convenientes: pérdida de  liquidos
corporales, disminucion del tejido magro ¥ sindrome
de bajo gasto caldrico (9) . Debido a és10 los estudios
¢ han wvolcado al gasio energélico a trawvds del
cjercicio fisico como una excelente lerapia en la
rehabilitacién de cfos pacienies (10), induciendo
cambios favorables en el consumo energético, en la
composicién corporal , en la reduccidn  de diversos
factores de rissgo v melabolismo aliemado de lipidos
(11.12,13). Estos efectos han sido demostrados
sometiendo a0 supcios obesos 3 programas oo
entrenamiento acrdbico tales como gimnasia . trote ¥

Sin embargo, en esié DSITEDD  SUTECR
algunas dudas sobre los beneficios de las terapias
fisicas va que algunes csfudios no demucsiran
cambios sigmificatves en la composicidn corporal.
sobre odo en obesidades de tipo ginoide .

Por ofra parie, una adecuads definicidn |
clasificacién v diagndstico s¢ basa en una cormecta
medicidn. Existen vanadas tdcnicas en la medicion
de la composicién corporal (14). Las técnicas
antropométricas de lermeno como las mediciones del
espesor del plisgue cutines som en la practica
clinica de las muis requeridas, por su ficil aplicacion
. reproductibilidad, accesibilidad vy bajo costo (15).

5¢ ha observado alta correlacibn existente
entre la esumacidn de la grasa corporal mediante la

medicidn de plicgues v oiros méindos mis exactos
como el K+ corporal 1otal v la densidad corporal
i 16). Hasta hace poco las mediciones de plicgues v
la determinacién de la mass grasa sc reahizaba 3
través de diversas [Brmulas ¥ ccusciones de
prediccion (1718}, Este andlisis era
bicompartamental, es decir.  consideraba el
organismo en forma de 2 companimientos © el de
MLG v mass griss .

El gran desarrollo experimentado en el
campo de las determinaciones antropoméiricas en
los dltimos afos ha permitido desamrollar otras
formulaciones mas sofisticadas; obieniéndose el
andlisis tncompartamental como &l méads de
terreno mus exacto en medir simultdneamente los 4
comparlimientos corporales | grasi-misculo-0sco ¥
odros (19-207

El interds de nuesira imvestigacion fue
estudiar el efecto de una nweva ¥ revolucionana
tecoologia  denominada MIACT & (Marchesi
Infrared Adipocytes Catabolism  Technology) (21)
en inducir cambios favorables en el exceso del
igjido  graso localizado, la composicidn corporal ¥
parimetros funcionales C.V. . de requerimicntos ¥
CONSUMD ENSTRelog,

Esta novedosa tecnologia es el resultado de
un profunde estudic ¢  investigacién  del
metabolismo  humano por um equipo
multidisciplinario italiano tras 8 afios de laboriosa
iTvestigacion.

La investigacién médica dirigida por el Dr.
Francesco Pigorzo { Centro  meédico del deporie
Nerona ltalia) demuestra satisfactorios resultados
en obesas sedentanas, modificando la distmbucion
localizada de la grasa subcutinea y pérdida de la
grasa corporal (21} .

Esie sistema permite la combinacidn de dos
simples ¢ inocuos principios fisioldgicos como son :
1} las leyes de la lermogénesis v
1) la de la fisiologia del gjencicicio .

La primera, basada en la wtilizacién de la
energia térmica por infrarrojos de alte wvalor
biolégico v amva  eficacia lerapéutica s¢ basa
principalmente en [la clevada absorcibn de
radiaciones  infrarmojas  por el igjido  gEraso
subcutineo  proximal y las notables funciones
termorcguladoras en el organismo (23,24,25) con la
consecuente metabolizacién v reduccidn  del lejido
graso  subcutineo cstimuladolos  importantes
mempos  de exposicion  al calor seco por los
infrarrojos sumado  a los de penctracion érmica
(26) fundamentarian la accién de éstos a través de



-Aumento de la actividad  enzimdtico-lipolitica,
cepecialmente 3 mivel de la  lipoprotcinlipasa
presenies en el adipociio,

-Adaptacion fisioldgica a la siuacion ambicntal
modificada, mediada por el control homeostitico
hipotalimico logrando una correcta  elficiencia
metabdlica incluso ejerciendo efectos en ¢l periodo
de reposo que media onire las  scsiongss  de
Lratamients,

El tejido graso cumple en el organismo humano 2
funciones bisicas:

-Encrgetica

-Aislante térmico (accién fundamental tecnologia
MIACT). El rol como aislante érmico en el ser
humano ¢ bien conocido desde larga data, va que
ha permitido la sobrevivencia de la especie ¥ su
posterior evolucitn de miles de afios. Esto podria
explicar  las  diferencias  constitucionales
antropométricas de poblaciones cstudiadas  bajo
condiciones ambientales de frio v calor. La
lecnologia MIACT  actia  fisiologicamente
aprovechando la funcibn epergética em forma de
sustralo  energético ¥ por ofra. como aislante
termico siends un estimulo para la reduccién de la
grasa subcutinca por la cncrgia infrarroja, al
permitir la disipacién iérmica v lograr con €510 una
correcta lemperatura corporal, base fundamental
para ¢l perfecto estado y funcionamiento del
metabolismo basal (20.21)

Finalmente ¥ respecto al tipo de ejercicio
imvolucrado en este sistema diremos que se trata de
un trabajo aerdbico de moderads infensidad [40-
muummm;mmm
finalidad aumentar el nivel de requerimicnios
metabdlicos y su posterior consumo a través de la
actividad de imponanies grupos rousculares como
son los glitecs imvolucrados en el pedalen
semibonzontal de un ciclosrpdmetro componentie
fundamental de la Unidad de Adelgaramicnto
Localizado (UDDL) (21) , permitiendo de esta
MANErS un recncucnire con und de los principales
mecanitmos de la sobrevivencia de la especic
humana como 5 b glercitacidn de grandes masas
musculares para la lucha contra el hambre.cl frio v
los peligros del ataque de fieras v eventualmente de
Sus propios congéneres (200 .

SUJETOS

El grupo experimental foe de 14 damas
sodaniarias ohesas cuyes edades Muctushan entre bog

2l ¥ 3% ance. Este grupo de suptos  fueron
tscogidos  aleatorinmente a través de los médicos

panicipantes en ¢l protocolo de investigacion de la

Sociedad Chilens de la Obesidad | MNinguno de los
participanies consumia OH. café . m estaba
sometido a programas farmacologicos de terapia
fisica i dietética reductiva. Durante ¢l programa de
ralamiendo. bos swiclos realizaron una encucsia
recordatoria del consumo de alimentos. Los supetos
siguieron este patron durante todo el estudio a fin de
no manipular los ingresos en los  supctos
experimentales.

METODO

El sistema de diagnéstico y tratamiento

MIACT bdsicamenie ¢ compone de una unidad de
diagndstico y prescripcion  dado por:
0 SqUIpd ARTTOPOmETico Micompanamental de
medicidn v un software computacional MEDCOMP
& (1927), permitiendo la  determinacién
cuantitativa v cualitativa de la composicidn corporal
de las dreas del cuerpo donde 52 hace necesania uns
reduccidn de la grasa subcutdnea . Esla prescripeidn
de tratamienio ¢ memonizada en una laneta con
una chip de memoria (chip card) que indicaria el
nimero total de sesiones a realizar, intensidad del
trabajo, duracidn ¥ polencia de cstimulacidn de los
infrarmojos, permitiende una vez finalirado el
trabajo, conocer eficiencia o vialidad de sesiones
realizadas por el sujcto,

La Unidad de Adelgazamicnto (UDDL)
compuesta por un sillén-camilla ergondmico con
inclinacion y pedaleo regulable a ravés de un
circuito aferente de telemetria pectoral (POLAR®),
de monilores continsogconectado a3 o um
micToprocesador ¥ monodtor 3 color donde se
visualizan datos del trabajo a realizar, FX. candiaco
objetivo , y actual numero de giros objetivo ¥
actuales , v por Gltimo la fuerza de oposicion al
pedales electromagmétion, activindose
aplomidticamente en caso de que el sujeto baje el

Finalmenie el sistema rmico inframmopo
dispuesto en uns estructura  ociogonal envolvenie
de bandas y correderas de desplazamiento en el
plano horizontal compuesta por una seric de 28
lamparas, con ascensién ¢ intensidad  selectiva con
¢l fin de estimular segmento corporal objetivo.

EROTOCOLO DE INVESTIGACION

Se  realiza un estudio prospectivo
consistenle ¢n un programa de (ratamicnios en la
Unidad de Adelgazamiento Localizads de
¥emanas, con un promedio de duracién (15 sesiones)



consistente en 3 sesiones semanales de irabajo v de
40 minutos de duracion @ una intensidad del 40%
de la CF. midx. inicio, ¥ &0% finalizado, calculado
segun  formula de Kanvonen (28.29) para la
prescripcion de gjercicios acrobicos en poblacioncs
sedentanas - La frecuencia cardiaca de trabapo fue
maonitoreada continuamente 3 través de la telemetria
corporal a fin de wverificar que todos los
paricipanies  eshuwvicsen  trabajands  en sus
respectivas ronas de enirenamiénto personal. La
estimulacion térmica por infrarrojos se  aplicd
selectivamente en la zona abdomina-femoro-ghateal
ETASE SEEMEniaria ,

-La masa corporal se determina mediante balanza
clinkca Detecio 0.1 Kgr. de precisidn;

=La talla a traves del aluimetro (Detecto ) de | mm,
de precision;

«La determinacida antropoméirics
iricompariamental (Marchesi Sistemi Valutanone
Antropomeirica)  (19.2T)  segpin  standares
intermacionales.

-El expesor del plicgue cutines fue determinsdo por
caliper de | décimo de milimetro de precisibn
(19.27).

Zonas de medicida: Triceps . subescipula. tdrax,
iliaco, abdomen . muslo, pantorrilla
Mediciones  perimétricas. 5S¢ utiliza
metdlica flexable (0.1 cm. precisidn) (19.27).
Looas de medickia: Brazo, thrax, cintura, cadera,
mislo rad. | muslo med. ¥ pantorrilla.

-Masa ¢sea. S¢ usd calibrador dsco (Sistema
Marchesi Valutamione Antropometrica) segun
standares internacionales. | mm. precision. Zonas ;
ingresados  al scftware Medcomp (27) usando
companador (486-D 275).

Determinackin de parimeiTos ¥
requerimicaios enerpiico.

-5¢ ush treadmill awtomdtico computarizado para
ergonometria de esfuerzo sepin Profocolo de Bruce
(Marquette 2000,1993, automdtico) Para perfil de
trabajo submdsimo, el ciloulo del consumo calbrico
g2 realizd sepin fctor de conversidn Equimets (5
calorias / minuto) por Lt. de O2 consumido, o sea,
200.ml.. min= | caloria . Enonces, Mets. totales x
315 ml 02Kg/min. x peso del sujeto dividido por
fact. conversién 200ml./min da ¢l total del consumo
caldrico por minute (10),

Respecto & I valorscibn hemditica v perfil
lipidémico  sepin noTMmAs ¥ standares
internacionales de investigacidn clinica en lipides v

huincha

perfil broguimico. Todas las defermunacioncs sc
realizaren imiciade v hnalizado el programa; su
gpecucion s¢ llevd a cabo en el centro INFRAFIT,
Santiago.Chile en horanos regularcs para atencion
de pacientes:-la participacidn de los sujetos fue
voluntana . previo chequeo médico compleie v
autonzacion madica.

Las estadisticas usadas fueron promedios
{X) vy desviactones standard (D5).Las diferencias
intrasupetos s analizaron por el satishcs
considerindose como minimo de significancia un p
Z005(37).



RESULTADROS

En la tabla n°1 se resumen los valores promedios (X3} v Ds | Jde [as caractensncas gencrales aniropomeincas
basicas. observindose un descenso de la masa corporal . pere en mavor mesdida la MG %e v Kyr grasa, conun
munime sumenio de la masa mascular Resgecto al wanst 1o hip prosento un leve descenso

TABLA N* 1
Caracteristicas Generales T
n= 14(X-DS)
Variables Inicio D3 | Termine Ds Sig.
Edad {[afios) 35.9 11.0
Talla {cms) 160.8 7.3
Peso (Kgr) 74.35 | 12.08 72.3 | 12.08
BMI {Kgrim?) 3.2 3.9 303 3T
MG 3% 276 4.6 231 4.1
Kgr. grasa 21.7 8.7 17.3 5.9
M. Muscular (%) 325 3.8 334 3.2
M. Muscular (Kagr.) 237 T4 24.8 6.5
COseo % 12.6 1.3 13.0 1.5
Kgr. Oses” 8.5 9.5 8.5 1.2
Waist to Hip 0.76 | 0.75 0.75 | 0.07

En la tabla n*2 se presentan los valores promedios { X v D5 ) de las vanaciones antropometneas tanto de
sumatoria de pliegues . circunferencias v diametros oseos  Observandose un descenso yeneral en las
Flicometnas. con una mayor proporcion o enfasis on las zonas llisca abdomnal v muslo

En las circunferencias  s¢ observa un descenso genera en mavor proporcion en las zonas cintufa | cadera
muslo radial v medio _

En & caso de los diametros oseos se observd una mantencion de los valuncs mod v termind Son sus respec-
tivas (D) s}

TABLA N* 2
Mgdidan Anropomsincas
s 14 X-05)
Phegas Cutamens [mom) Inici 05 | Tarmena Ds Sig
Triceps WA | 4% Ba] 43
Sutascapular 173 T3 141 54
Torax 143 48 12.3 &T
Higco Frd ) 4 152 i
Abdominal 243 &vr w2 L2
Wiynia 3d 3 1] FL-R B4
Pantonila 16 B &g 181 dd
Curcunfarencuin (= m)
[:EEETY W as Fi ] i
Tiorin B85 ] Bt 861 TS
Cinbura THT | 1% B2 3g
[ LT 103 5 1% LI=L ] i1
gt el &1l 81 L8 | ra
lugas sl £E 1 -8 554 [
Panicrilla 4 33 W1 a3
Deamatras |2m]
Hateca s [l ] 50 axs
Coos 82| ol 83| oug
Rgadla 103 R ] 13 | a %
Totulis 85 O & 55 484




Enla tabla n*3 ¢ exponen datos (x) v D3 para |35 mediciones isolovicas OV v dé requenmienios
observandose un descenso de bog aiveles ranto basales como de esfuerzo v un sumeénto moderado

de las vanables fisiologicas v de reqguenmientos , % max previsto, tiempo total de ejercicio , mets v consumo
keal fmin

TABLA N*® 3
Medidas Fisiologicas C.V,
n= 14{X-D3) -
Ergonometria de Esfuerzo
Variables Inicio DS |Termino D3 Sig. |
FxC Basal (It/min) B4.7 13.6 80.7 13.2
PIA Sist, Basal (mmHg) 162.1 | 20.0 150.7 | 132
Pia Diast. Basl {(mmHg) 88.5 | 10.0 B1.4 11.1
%% Max. Previsto 83.8 18.7 8922 18.2
Tiempa Total ajercicio {min) B.11 1.4 11.85 3.2
P/A Sist. Esfuerzo (mm Hg) 182.8 17.2 1710 | 249
PIA Diast. Esfuerzo (mm Hg) 1028 | 7.88 925 | 9.95
‘“Wariables Metabolicas
Variable Inicio DS | Terming D5
METS 5.35 1.88 B.5 2.51
Consumo Kealmin 6.88 | 10.94 10.78 | 10.94

En [a tabla n"4 32 exponen X v D3 de modificaciones del perfil hpidico observandose un descenso peneral del
colesterol total v liproteinas de baja densidad con aumentos del HDL y tngliceridos plasmaticos

TABLA N* 4
Perfil Lipidemica
n= 14{X-05)
Variable Inicio DS | Termino Ds Sig.
Colest Total {mgridl) 2133 | 255 186.6 18.8
Colest HOL {mgridl) .1 B.94 40.2 [
Colest VLDL (mgr/di) 1286 | 225 112.7 21.1
Colest LOL (mgridi) 1166 17.1 112.7 | 26.0
Trigliceridos plasma (mgr/dl) 158.3 | &5.9 1624 | 814
L




En la tabla n* § se exponen resultados respecto de X v DS del perfil hematico . Observandose descensos en
los niveles de insulina plasmarica . glicemizs avenas v aumento de leucoctos ioales , Hio Hb , T3, T4 ¥ T4
libre con descenso beve del TSH plasmartico

En todas las observaciones podemos hablar de rendencias v no de significancias va que probablemente debido a
lo escasa muesira v seleccion no se produjeron

TABLA N° 5

Ferfil Biog. Hematico

n= 14{X-D5)

Variables Inicio 0% | Termino oS Sig.
Eritocitos total {m m®) 4 617,000 555 |4.700.000 407
Hb {gr.%) 14.2 2.0 14.53 | 1.88
Hie (2%) 37.78 | 1.92 40.64 | 3.02
Glicemia Ayunas (mgridl} 107.42 | 14.40 85,28 | 19.52
insulina plasmatica (u Ulimil} 11.67 | 5.92 8.21 4.01
Uricemia {mgridl) 5.51 18.2 5.55 1.32
Creatinina plastica {mgridl) b.89 | 0.22 0.88 | 0.15
T3 plasmatica (ngriml) 948 | 17.7 9654 | 224
T4 plasmatico (ug/dl) 5.11 1.88 6.33 | 2.24
FT4 (ugldl) 2.15 | 0.93 2.18 | 0.94
TSH (u Uliml) ‘1.6 |, 0.54 1.5 043
Leucocitos plasmaticos (m m?) 646.4 | 1336 745.7 | 208.1

o i
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- El descenso de la masa corporal se debid
fundamenialmenie a wvanacwones  del
COMPATliMIEntd £rass , con un leve auments
del comparumiento magro . probablemente
debido a los bajos niveles  de fimess
encontrados

en 505 sujeios companble con una afrofis
fisiologica por desuso v mala cercitacidn de
stos .

Esto concuerda con cstudios  sobwe
modificaciones fisiologicas de la composicidn
corporal en programas de  entrenamiento
aerdbeco { 9,10 .12 v33 )

- En relacion a las vanactones de la masa grasa
iodos los pacienies mosiraron una disminucidn
tanto porcentual como de su mass Un caso
excepoional presenid un efecto anabdldico de
rebote por suspensibn brusca de una dista
hipocalorica severa v un regimen  hiposadico
estricto previo ingreso al programa.

En gpeneral en aquellos estudios e
demuestran  modificaciones  positivas de la
composiciin corporal a iravés de programas
controlados por una actividad fisica acrobica
{12.33) .#stas sc producen enpre las 8 y 12
SETRANES COMmO minimo . En csta imvestigacion
este efecto se produjo en la 5ta semana |
Deduciendo de csla intercsanie  observacion
que este menor tempo de descensa de la grasa
corporal & deberia  probablemente al efecio
sumatorio de la energia lermica por inframojos
¥ el epmico sendbios Esta obsenacidn
concordaria  con los resultados encontrados
por el equipo de investigacion italiana.

- En relacién al analizis de plicgues ¥
perimetros segmentanos las zonas que fueron
estimuladas por los infrarmojos se obtuvo um
mayor descenso proporcional de éstos (22) por
sobre aquellos en que mo existid aplicacidn

infrarmoja.

Deduciendo de esta interesante observacidn que
¢ produciria una mayor metabolizacidon ¥
reabsorcidn del igjido subcutines en las dreas
favorecidas por la estimulacién con  los
inf 5

- En relacidn a las vanables fisioldgicas y C.V.
¥ de requerimientos energeticos . Observamos
una lendencia  Evorable en meporar tanto el
temps de trabaje acrdbico como e % mix
Previsto . asi comd inlerssantes . reducciones de
los niveles de tensibn maximo, 5e observd un
aumento en relacion a las vanables de duracidn
del tiempo 1sal, mets v aumentos del consumo
calonico, mostrindonos un criteno csencial de
la eficacia del entrenamiento (34) a fin de

permilir una mejor metabolizacion de los acidos
grasos libres (AGL)

= Respecto de las modificacionss ¥ vanaciones
del perfil hematico . observamos una tendencia
favorable en relacibn a descensos tanio de la
glicemia avunas como |a insulina plasmatica .

L3 actividad fisica influina en €5104 parametros
. mejorando la tolerancia a la plucosa lo que
denotaria

una mayor sensibilizacion de los tejidos
periferioos a La insulina { 36 ) . La caida de la
insulinemia por ¢l efecto del gjercicio acrobico,
mostrana un cambic hacia una  menor
utilizacion de los glucidos por pane de los
igjidos  insulino-dependienies, quedindo su
utilizacion a cargo del tejido que mis lo
necesila.

La mayoria de las investigacionss cotnciden
con la hipotesis de que la mayor caplacion de
glucosa durante ¢l gjercicio es secundario a una
disgpomibilidad incrementada de  insulina ¥y
glucosa por la celula muscular como resuliado
de una mayor capilarizacion de éste (36) . Por
otro lado el inlerjusgo existente en la relacion
insulina glucagon . insulina catecolaminas es
aun tema de permanenic cstudio  con quien
lidera esta imporants ¥ complela magquinaria
de mecanismas bioquimicns.

-Es imporiante destacar gue existid una
completa ausencia de  lesiones  enire  los
pamicipanies  producto de la especial
disposicidn del sllll!-n n'gummm de

-Dos pacientes que presentaban  patologia
artrosica de rodilla v cadera, lograron una
favorable evolucibn clinica en cuanto a
sintomas v signos , probablements debido al
efecto antiinflamatorio, analgesico de la energia
de los infrarrojos v el cjercicio acrdbico
moderado y gradual del aclocrgometro,

Por uliimo debemos  destacar las muolbples ¥
variadas potencialidades de uso que presentan
los infrarrogos ( 23.24). Un caso de celulitis
severa obhuve notables mejorias en su condicidn
de retencidn hidrica ¥ de alleracion del
inlersticro  linfitico, debido al  efecto
antiflegistios v vasodilatanie conocido de los
infarmmojos v su notable absorcién proximal



CONCLUSIONES

Creemos que a través de  estas investigaciones preliminares hemos podido determinar tendencias
favorables en relacion a modificaciones  localizadas del tejido graso, composicion corporal | parémetros
funcionales C.%. de requenimienio y consumda metabdlics,

-Esta nueva tecnologia MIACT que permite la combinacion de energia térmica por infrarmojos y gjercicio
aerdbico, plantea a la investigacion cientifica ,una imporante problematica a resolver en futuros estudios .
-Conceptos enteramente nuevos y revolucionanios como son :

a) El aumento de la termogénesis v la metabolizacion de la grasa subcutanea por efecto de la energis
térmica de los inframmojos.

b) La combinacion de ésto con ¢ cjercicio modifica los conceptos de restriccidn en los ingresos

caloricos por el de equilibrio nutricional, restaurando la adecuada funcidn del balance metabdlico y enzimitico
tendientes & la normalizacion del metabolismo |
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Alla soglia del prossimo secolo il sedentarismoc e 1’ obesita’
=i proiettano come un grande problema di salute pubblica
associate a molte e varie patologie sottolineando le
alterazioni c.v e fattori di rischio associati (1.2.3)

In queste anomalie non solo intervengono 1’ eccesso d grasso
corporeo,anche la distribuzione regiocnale (4)

e cosi’ come il WAIST IHP (WHR) o indice wvita- fianchi
alterateo ci indica certezza di maggior rischio.(5)

Fino a poco tempo fa, la fisiopatogenia degli aumenti
generalizzati del grasso corporeo e la sua distribuzione
regiconale si basavano sulla teoria del bilancio caloriceo
positivoe. Oggi le nuove tecnologie ci farebbero pensare che
esistono diversi livelli di regolazione ergetica tra i
soggetti (teoria del SET POINT) (6) dovuto alla grande
variabilita’ che presentano in questa funzione. (7)

L*uso di diete ipocaloriche in forma di restrizione
alimentare era la base fondamentale del suo uso

nonostante le ultime ricerche (8) stavano concludendo che
tali potrebbero produrre effetti non convenienti: perdita di
liguido corporeo, diminuzione del tessuto magro e sindrome di
basso consumo calorico. (9)

Dovuto a gquesto gli studi si sono rivolti al consumo
energetico attraverso 1’ esercizio fisico come un’ eccellente
terapia nella riabilitazione di gquesti pazienti, (10)
provocando cambiamenti favorevoli nel consumo energetico,
nella composizione corporea, nella riduzione dei diversi
fattori di rischio e metabolismo alterato del
lipidi.(11.12.13)

Questi effetti sono stati dimostrati sottoponendo dei
soggetti obesi ai programmi di allenamento aerobico tali come
ginnastica, ciclismo ecc.

Nonostante in questo campe sorgano alcuni dubbi sui benefici
delle terapie fisiche poiche’ alcuni studi non dimostrano
cambiamenti significativi nella composizione corporea,
sopratutto in obesita’ di tipo GINOIDE

D'altra parte, una adeguata definizione, classificazione e
diagnostico, si basa in una corretta misurazione.

Esistono varie tecniche nella misurazione della composizione
corporea.(14)

Le tecniche antropometriche di base cosi’ come le
misurazioni dello spessore della pliche cutanee sono nella
pratica clinica piu’ richieste per la sua facile
applicazione, riproduttibilita’ accessibilita’ e basso
prezzo.

Si osserva una alta correlazione esistente tra la
stimolazione del grasso corporec mediante la misurazione
delle pliche e altri metodi piu’ precisi come il K+ corporeo
totale e la densita’ corporea. (16)

Fino poco tempo fa, le misurazioni delle pliche e la
determinazione della massa grassa si realizzava attraverso
diverse formule di equazioni di previsicne (17.18)

Queste analisi sono bicompartimentali, cioe’considerano
lorganismo sottoforma di due sezioni: MLG e MASSA GRASSA.
Il grande sviluppo sperimentato nel campo delle
determinazioni antropometriche, negli ultimi anni ha
consentito di sviluppare altre formule piu’ sofisticate;
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cggettivi e attuali,per ultimo forza di opposizione al

pedale elettromagnetico, attivandosi automaticamente

in caso che il soggetto scenda dalla soglia aercbica
prevista.

Finalmente, il sistema termice infrarosso disposto in una
struttura ottagonale avvolgente di fasce e guide di
spostamento nel plano orizzontale composta da una serie di 28
lampade con ascensione e intensita’ selettiva, al fine di
stimolare il segmento corporeoc oggettivo.

PROTOCOLLO DI RICERCA

Si realizza uno studic prospettivo consistente in un
programma di trattamenti nell’ UDDL di 5 settimane, con una
durata media (15 sedute) consistente in 3 sedute settimanali
di lavoro e di 40 minuti di durata ad un’ intensita’ del 40%
della C.F. massimale iniziale, e 60% finalizzato, calcolato
secondo la formula di KARVOMEMN (28.29) per la prescrizione

di esercizi aercbicl in popolazioni sedentarie.

La freguenza cardiaca di lavoro fu sottoposta continuamente a
un monitoraggio attraversc la telemetria corporea, al fine di
verificare che tutti i partecipanti stiano lavorando nelle
rispettive zone di allenamento personale.

La stimolazione termica da infrarossi si applico’
selettivamente nella zona addominale -femorale-glutale

dove abitualmente esistono i maggiori depositi di grasso
segmentario.

HISURAZIONI

La massa corporea si determina mediante bilancia clinica
DETECTC ©.lKgr di precisione

La t;q;ia attraverso 1’ altimetro DETECTO di 1mm di
precisione.

La determinazione antropometrica tricompartimentale
(Marchesi Sistemi Valutazione Antropometrica) (19.27)
secondo gli standar internazionali.

Lo spessore della plica cutanea e’ determinata da CALIPER
da 1 decimo di millimetro di precisione (19,27)secondo gli
standar internazionali.

ZONA DI MISURAZIONE : tricipide, sottoscapola, torace,
iliaca,addominale, coscia,polpaccio.

Misurazioni perimetriche. Si utilizza una fascia metallica
flessibile (0.1 cm. di precisione) (19,27).

ZONA DI MISURAZIONE: braccio, torace, vita, fianco,
circonferenza coscia media, coscia radiale e polpaccio.
MASSA OSSEA : si uso’ calibro osseo (Sistema Marchesi
Valutazione Antropometrica) secondo gli standar
internazionali.

ZONE: polso,gomito, ginocchio,caviglie.
I dati raccolti e inseriti nel software MEDIcomp usando
computer (486-DX275)

DETERMINAZIONE DI PARAMETRI E RICHIESTE ENERGETICHE
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si uso’ TREADMILL automatico computerizzato per ergonometria
di sforzo secondo protocolleo di BRUCE (Marguette 2000,1993
automatico)

Per il profilo di lavoro sottomassimo il calcolo del consumo
calorico si realizzo’ secondoc fattore di conversione EQUIMETS
(5 calorie/minuto)per Lt. di 02 ingerito cioe’200 ML/min.= 1
caloria. Allora, METS totali x 3.5 ml.02/KG/min x peso del
soggetto diviso x fattore conversione 200ml./min. da’ il
totale del consumo calorico per minuto (30)

Riguardo al valore ematico e profilo lipidemico secondo le
norme e gli standar internazionall di ricerca clinica e
lipidi e profilo biochimico.

Tutte le determinazioni si realizzarono all’ inizio e alla
fine del programma; la sua esecuzione e’ stata realizzata nel
centro INFRAFIT, SANTIAGO CHILE,in orari regolari per
ricevimento pazienti.

La partecipazione dei soggetti fu volontaria, previo
controllo medico completo e autorizzazione medica.

Le statistiche applicate furono in % nella media e
scostamenti standar (DX)

Le differenze tra 1 soggetti si analizzarono mediante

statistiche considerande come minimo il valore un p.< 0.05
(37)

DISCUSEIONI E COMMENTI

- - . - A - - T -

La diminuzione della massa corporea e’ dovuta
fondamentalmente alle variazioni della sezione grassa, con un
lieve aumento della sezione magra, probabilmente dovuta ai
bassi livelli di fintess riscontrati in questi soggetti
compatibili con un’ atrofia fisiologica per disuso e cattiva
esercitazione di questi.

Questo cocorda con gli studi su modifiche fisiologiche della
composlizione corporea in programmi di allenamento aerobico
(9,10.12 e 33)

In relazione alle variazioni della massa grassa, tutti i
pazienti mostrarono una diminuzione tanto in percentuale come
della massa. Un caso eccezionale presento’ un effetto
anabolico di rifiuto per la sospensione brusca di una dieta
ipocalorica severa e un regime iposodico ristretto previo
ingresso al programma.

In generale in guegli studi che dimostrano medifiche positive
della composizione corporea attraverso i programmi
controllati da una attivita’ fisica aerobica (12,33), gquesti
vengono prodotte tra le B e le 12 settimane come minimo.

In gquesta ricerca guesto effetto si verifica nella 5
settimana.

Da guesta interessante osservazione si deduce che guesto
minor tempo di diminuzione della massa corporea e’ dovuta
probabilmente all’ effetto sommario dell’ energia termica da
infrarossi e dall’ esercizio aerobico.

Questa osservazione concorderebbe con i risultati riscontrati
dall’ equipe di ricerca italiana.

In relazione alle analisi delle pliche e perimetri
segmentari, le zone che furono stimolate dagli infrarossi
ottennerc una maggiore diminuzione proporzionale di questi,
su guelli in cui non e’ intervenuta 1° applicazione
infrarossa.

Da guesta interessante osservazione si deduce che si
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corporea, parametri funzionali C.V di richiesta e consumo
metabolico

Questa nuova tecnologia MIACT che permette la combinazione di
energia termica da infrarossi e 1/ esercizio aercbico, si
pone alla ricerca scientifica una importante problematica da
risolvere in futuri studi.

Concetti interamente nuovi e rivoluzionari come sono:

A) L’ aumento della termogenesi e la metabolizzazione del
grasso sottocutaneo per causa dell’ energia termica degli
infrarossi.

B) La combinazione di esto con 1' esercizio modifica i
concetti di restrizioni nelle entrate caloriche per gquelle
dell’ eguilibrioc nutrizionale, riattivando 1’ adeguata
funzione del bilancio metabolico ed enzimatico con tendenza
alla normalizzazione del metabolismo.
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INTRODUCTION

As we head into the 21% century, reduced activity levels and obesity are becoming increasingly
serious public health problems, linked to many different kinds of pathologies, especially
cardiovascular alterations and the associated risks (1,2,3). It is not only excess body fat that is
involved in these anomalies, but also the type of localized fat distribution (4). For example, an
abnormal WAIST-HIP (WHR) index is a warning of increased risk (5). Until recently, the
physiopathogeny of generalized increases in body fat and its local distribution was based on the
theory of excess caloric intake. Today, new technologies suggest that people have varying levels of
energy regulation (SET POINT theory) (6), given the great varability observed in this function (7).
The use of hypocaloric diets to limit intake was fundamental, despite the fact that recemt studies (8)
had found that they produced undesirable side effects: reduction of body liquids and non-fatty
tissues, as well as low caloric consumption syndrome (9).

For these reasons, studies have investigated increased energy consumption through physical
exercise as an excellent therapy for rehabilitating these patients (10), provoking positive changes in
energy consumption, body composition, reduction of various risk factors and alterations in the
metabolism of lipids (11,12,13)

These effects were obtained by subjecting obese individuals to aerobic training regimens such as
exercise, cycling, etc

Despite this, there is some skepticism regarding the benefits of physical therapies, due to the fact
that some studies show no alteration in body composition, especially in cases of GYNOIDAL
obesity.

On the other hand, proper definition, classification and diagnosis are based on correct measurement

There are various techniques for measuring body composition (14)

Basic anthropomorphic techniques and measurement of the thickness of cutaneous folds are
frequently used in chinical practice because of their convenience, reproducibility, ease of access and
low cost

There is a high correlation between the estimates of body fat obtained through the measurement of
cutancous folds and figures obtained using more exact methods, such as total K+ ions and body
density (16)

Until very recently, measurement of cutaneous folds and estimation of the total amount of body fat
was accomplished through the use of various probabilistic egquations (17,18). These are
bicompartmental analvses, meaning that the organism is divided in two pans: MLG and TOTAL
FAT. The rapid developments in anthropometrics in recent years have led to the development of
more advanced formulas, such as tricompartmental analysis, a more exact method for
simultaneously measuring the four body segments: FAT, MUSCLE, BONE and others (19,20)

The object of our study was to examine the effects of a new and revolutionary technology, known
as MIACT (Marchesi Infrared Adipocytes Catabolism Technology) in inducing positive changes in
the amount of excess localized fatty tissues, body composition and the functional cardiovascular
parameters concerning energy requirements and consumption. This new technology is the product
of an in-depth study of the human metabolism, carried out by an interdisciplinary team of Italian
researchers over § years of intense study. The medical research, carried out by Dr. F. PIGOZZO
(Center of Sports Medicine, Verona, ltaly), has yielded satisfactory results in reducing sedentary
obesity, modifying the localized distribution of subcutaneous fat and diminishing overall fat levels
{22). This system combines two simple and innocuous physiological principles

1) the law of thermogenesis
2) the physiology of exercise.

The first is based on the use of thermal energy produced by infrared rayvs. of elevated biological
value, whose therapeutic value lies mainly in the high absorption of infrared radiation by



subcutaneous fatty tissues and the organism’s considerable thermoregulatory processes (23,24,25),
leading to the metabolization and reduction of the subcutaneous fatty tissues stimulated.

The most important times of exposure to the dry heat of infrared rays, added to those of thermal
penetration (26) are based on their effects through:

- An increase in enzymatic-lipolytic activity, especially in terms of LIPOPROTEINILIPASE,
present in the adipocytes.

- Physiological adaptation to the changed environmental conditions, as measured by the
hypothalamic homeostatic mechanism, leading to proper metabolic efficacy, including effects
during the rest periods between treatment sessions

Fatty tissue has two fundamental functions in the human organism:

- energetic
- thermal insulation (crucial to the MIACT technology).

Its role as thermal insulation in humans has been well known for a long time, having been important
to the survival of the species and its evolution. It may explain the different anthropomorphic
compositions of populations living in cold and hot climates.

The MIACT technology acts physiologically, exploiting the energetic function as a substrate and
the thermal insulation function as a stimulus for the reduction of subcutaneous fat via infrared
waves, allowing heat dissipation and thus obtaining the comrect body temperature, which is
fundamental for the optimal functioning of the basal metabolism (20,21).

Finally, with respect to the type of exercise involved in this system, we can say that it is aerobic and
of moderate intensity (40% - 60% of maximum capacity) and that its purpose is to raise the
metabolic requirements, leading to greater energy consumption. Important muscle groups like the
glutei are involved in the semi-horizontal pedaling movements, a basic component of the localized
weight-loss unit (UDDL) {21). This re-activates one of the mechanisms crucial to the survival of
our species the use of large muscle masses 10 combat hunger, cold and the dangers of attack,
whether from animals or from other humans (20)

SUBJECTS

The expenimental group consisted of 14 sedentary obese women ranging from 21 to 55 years old
The subjects were selected randomly by a group of doctors involved in research at the Chilean
Association on Obesity

None of the subjects consumed OH or coffee, nor were they taking medication, undergoing
physiotherapy or on weight-reducing diets

During the treatments, the subjects filled out a survey questionnaire regarding their dietary intake
All subjects followed this regimen for the duration of the study in order not to alter the data of the
experimental subjects,

METHODS

The MIACT diagnostic and treatment system is composed of a diagnostic unit and prescriptions
issued by an anthropomorphic team that takes tricomparimental measurements, as well as the
MEDIlcomp software (19,27), all of which permit the quantitative and qualitative determination of
the body composition of the areas of the body where a reduction in subcutaneous fat is required.
This treatment prescription 15 stored on a memory device (ChipCard) that indicates the total number
of treatment sessions needed, the intensity of the exercise and the duration and stimulation intensity
of the infrared rays. After each treatmem, this provides a measure of the effectiveness of the session
the subject has just carmied out



The weight-loss unit (UDDL) consists of an inclined ergonomic cot, with pedals, whose slant and
pedal position'resitance can be controlled via an afferent circuit of pectoral telemetry (Polar), which
monitors continuously, using a microchip and a color monitor and displaying the data concerning
the work to be carried out, both projected and actual cardiac frequency, desired and actual rpms of
the pedals and lastly, the degree of resistance of the electromagnetic pedal, automatically activated
when the subject dips below the prescribed aerobic levels.

RESEARCH DESIGN

The study consists of a 5-week program of UDDL treatment sessions, with an average of 15
sessions (3 per week) lasting 40 minutes each, at an intensity of 40% of the maximum
cardiovascular frequency (CF) at the start and 60% at the end, calculated using the KARVONEN
(28,29) formula for prescribing aerobic exercise to sedentary subjects.

The working CF was monitored continuously by corporeal telemetry, in order to make sure that all
the subjects were working within their personal training limits.

The infrared thermal stimulation was selectively applied to the abdominal-femoral-gluteal area,
which usually contains the largest deposits of localized fat.

MEASUREMENTS

Body mass was measured using a (DETECTO) clinical scale, accurateto 0.1 Kg..

Height was measured with a DETECTO altimeter, accurate to | mm

The tricompartmental anthropomorphic measurements (Marchesi Sistema Valutazione
Antropometrica) (19,27) were taken according to international standards,

The thickness of the cutaneous folds was measured with CALIPERS accurate to 0.1 mm. (19.27). in
compliance with international standards.

AREA OF MEASUREMENT: triceps, subscapular area, chest, iliac, abdomen, thigh and calf
Perimetral measurements were made using a flexible metallic strip (accurate to 0.1 em ) (19,27)
AREA OF MEASUREMENT. arm, chest, waist, hips, average thigh circumference, radial thigh
measurement and calf

BONKE MASS: bone calipers (Sistema Marchesi Valutazione Antropometrica) according to
international standards

AREAS: wrist, elbows, knees and ankles

The data were collected and recorded using the MEDlcomp software, on a 486-DX275 computer

PARAMETER SETTINGS AND ENERGY REQUIREMENTS

We used an automatic, computerized TREADMILL for an effort ergonometry according 1o BRUCE
(Marquette 2000, 1993 automatic)

An EQUIMETS conversion factor (5 calories'minute) per liter of O2 intake, or 200 ml/min. = |
calorie, was used to design the work profile and calculate the caloric consumption Thus, total
METS x 3.5 ml .02/Kg/min x subject’s weight divided by the conversion factor 200 ml/minute
yields the total caloric consumption per minute (30)

Hematic values and lipodemic profiles were measured according to international standards used in
clinical research

All measurements were taken before and afier the completion of the treatment regimen, which was
carried out at the SANTIAGO, CHILE, INFRAFIT center, during regular patient treatment hours.
Subjects participated voluntarily, based on a medical check-up and authorization

The statistics used were based on the mean and standard deviations (DX)

Differences between subjects were analyzed using a minimum significance value of p< 05 (37)



DISCUSSION AND REMARKS

The reduction in body mass is basically due to changes in body fat, with a slight increase in the lean
or muscle tissues, probably due to the low levels of fitness found in these subjects, compatible with
physiological atrophy caused by disuse and lack of exercise.

This suppons the findings of studies on physiclogical changes in body composition resulting from
aerobic training programs (9,10,12 and 33).

With respect to changes in the amount of body fat, all of the subjects showed a reduction in both
proportion and absolute value. An anomalous case presented an anabolic rejection due to the sudden
suspension of a severe hypocaloric diet and a low sodium intake, prescribed previous to her entry in
the program

Generally, in studies that show positive changes in body composition achieved through programs
involving aerobic exercise (12,33), at least 8 1o 12 weeks are needed. In this study, the effect is
shown in only 5 weeks.

This is probably due to the cumulative effect of the thermal energy provided by the infrared rays
and the aerobic exercise. This result is in agreement with the findings of the Italian research team.
With regard to the analysis of the cutaneous folds and the segmental perimeters, the areas
stimulated by the infrared rays obtained greater reductions, proportionally, with respect to those not
subjected to sumulation by infrared rays.

This interesting result leads us to conclude that the areas stimulated with infrared rays show more
metabolization and reabsorption of subcutaneous tissues

With respect to physiological and cardiovascular variables and energy requirements, we find a
decrease in the aerobic work tme needed and the maximum percentage expected, as well as
interesting decreases in the levels of maximum tension.

We found an increase in the total time variables, mets and caloric consumption increase, essential
eriteria of the effectiveness of the training (34). which facilitate better metabolization of the free
fatty acids (AGL).

Regarding modifications and variations in the hematic profile, we found a positive tendency to
diminish both fasting glvcemia as well as plasmatic insulin levels. Physical activity affects these
parameters, raising glucose tolerance. This would indicate greater sensitivity of peripheral tissues to
insulin (36), Decreased insulin levels resulting from increased exercise levels sugmest lower
utihzation of glucids by insulin-dependent tissues, leaving its utilization for the tissues that need nt
most.

" Most studies are consistent with the hypothesis that greater glucose intake duning exercise is
secondary to an increased availability of insulin and glucose from muscle cells as a result of their
greater capillarization (36)

From another perspective, the interplay between insulin-glucagon-insulin catecholamine is still the
subject of intense study by leaders in the investigation of these complex biochemical mechanisms

It is imporant to underscore that none of the participants showed any lesions whatsoever, due to a
special positioming of the ergonomic cot used for exercising, which facilitated the proper
distribution of the biomechanical forces involved in the isotonic and isodynamic effort Two
patients who presented arthritic pathologies in the knee and hips were nevertheless able to achieve
positive climcal results with respect to symptoms and marks, probably due to the anti-inflammatory,
analgesic effect of the infrared rays and the gradual, moderate aerobic exercise provided by the
cycloergometer.

Lastly, we should underscore the many and varied potential uses of infrared rays (23,24} A subject
with marked cellulitis achieved substantial improvement of the condition, in terms of water
retention and changes in the lymphatic interstitial tissues, due to the infrared rays’ known
antiphlogistic and vasodilatory effects, as well as its considerable proximal absorption



CONCLUSIONS

We believe that these preliminary studies indicate positive tendencies with respect to localized
changes of fatty tissues, body composition and functional parameters of cardiovascular
requirements and metabolic consumption.

The new MIACT technology combining the thermal energy from the infrared rays with aerobic
exercise poses some interesting questions for future research in the sector.

New and revolutionary concepts 1o be examined are

A) The increase in thermogenesis and metabolization of subcutaneous fat due 1o the thermal energy
of the infrared rays.

B} The combination of the above with exercise modifies the concept of reducing caloric intake,
substituting it with the idea of balanced nutrition and re-activation of metabolic and enzymatic
equilibrium, which tends to re-establish normal metabolic functioning
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