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Utilizacion del inmunomodulador RS-100 en el tratamiento
de dermatitis micética créonica en un equino

Use of the immunomodulator known as RS-100 in the treatment
of an equine with chronic mycotic dermatitis

Elizabeth Miranda Hernandez* Ana Maria Rios Mena*  Tonatiuh Cruz Sanchez**
Antonio Salas Mufioz***  Andrés Romero Rojast

Abstract

A case is presented where the immune response of a horse, chronically affected with a fungus
infection (Trichophyton spp) possibly induced by an immunodepressed state, increased when
treated with the vegetal-origin immunomodulator known as RS-100 (Patent pending). Hemo-
grams, flow cytometry and proliferation assays, were applied before and after both treatments
to demonstrate that the cell count of the animal treated with RS-100 (80 mg/kg every 2 days
for 6 weeks and 80 mg/kg daily for six months), apparently came close to having the values
of normal animals with the capacity of increasing the sensitivity of lymphocytes to respond
to mitogens (immunological values). Improvement was observed clinically, with a reduction
of the lesions and there was also an improvement in the mood and disposition to work of
the animal. However, the signs of immunological depression (including mycotic lesions) came
back when the treatment was suspended. The reinstallation of such treatment eliminated the
disease.

Key words: IMMUNOMODULATOR, IMMUNODEFICIENCY, RINGWORM,
FUNGUS, EQUINES, RS-100.

Resumen

Se presenta un caso en el que la respuesta inmunoldgica del caballo afectado con micosis
crénica (Trichophyton spp) probablemente inducida por un estado de inmunodepresion se
incremento al utilizar como tratamiento el inmunomodulador de origen vegetal conocido como
RS-100 (patente pendiente). Se demostrd por diversos estudios (hematogramas, citometria
de flujo y ensayos de proliferacién celular realizados antes y después de los tratamientos) que
tanto en la primera y segunda dosificaciénes (80 mg/kg cada 2 dias durante seis semanas y
80 mg/kg diario durante seis meses, respectivamente), el inmunomodulador RS-100 aparente-
mente revirtio la poblacion celular a niveles normales y tiene la capacidad de aumentar la sen-
sibilidad de respuesta de los linfocitos a mitdgenos. Al mismo tiempo, clinicamente se visualizé
mejoria en las lesiones, estado de danimo del animal y disposicién para realizar su rutina de
trabajo (adiestramiento). Sin embargo, los signos de la depresiéon inmunoldgica (incluyendo
las lesiones micédticas) regresaron cuando el tratamiento fue suspendido. La reinstalacién del
tratamiento eliminé la enfermedad.

Palabras clave: INMUNOMODULADOR, INMUNODEFICIENCIA, TINA, HONGOS,
EQUINOS, RS-100.
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Introduction

orses have had an important roll all along

our history, in fact they were the first patients

that were seen in veterinary medicine schools.
Currently, the immunological system of these animals
has been subjected to specific interest by scientists with
the purposes of achieving a better control of many
diseases and their immunopathological conditions.
Due to the temperament of horses and their activities,
they frequently suffer stressful conditions that favor
a series of deep physiological changes, that interact
with external events and cause a state of immuno-
logical incompetence characterized by, among other
things, the fact that the individual cannot establish an
effective defense against invasive agents.? These situ-
ations cause complications and chronic presentations
in certain diseases, as is the case that is presented in
this work of dermatomycosis (dermatophytosis, tinea
or ringworm); a common contagious ailment of horses
caused by dermatophytes (Trichophyton equinum,
Trichophyton mentagrophytes) that affects the exter-
nal layers of the epidermis, hair, follicles and annex
structures; the classical lesions have circular scabs and
areas of alopecia. Even though, in many cases, this
mycosis is considered by clinicians as unimportant or
of small relevance, its importance has been increasing
generally due to the ample distribution of this type of
fungal diseases in the environment and because they
are very difficult to prevent, if there isn't a good pro-
gram to handle hygiene. Also there are few antifungal
pharmaceutical products available and a resistance is
being generated against them, whereas antibacterial
products are more common.>™™ The immunomodu-
lators represent an option in the treatment of mycosis,
since they modulate the immune system and obtain
from it a more ample response to a foreign stimulus
and, thus, it can use one or all of its weapons against
tumors, viral, bacterial or other infections, that may
be chronic and cause a secondary immunodeficiency;
the proposed action mechanism for these products is
the activation of macrophages and the subsequent lib-
eration of cytokines. The immunomodulators may be
of animal, vegetable or synthetic origin.*”*" Such is
the case of RS-100 (product that is currently under
research and developed by Antonio Salas Mufioz
and Armando Reta Villalobos, School of Medicine of
the Autonomous University of Chihuahua, Mexico),
a vegetal origin substance that is formed from a
thermo-stable extract (patent pending) obtained from
Imperata vulgaris, a plant that originally comes from
the northern part of the Mexican Republic. The sci-
entific evidence obtained up until now, establishes the
possibility of an activity that directly blocks or acti-
vates certain receptors of the T and B cells and mono-
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urante la historia el caballo ha representado

un papel importante, de hecho fueron los pri-

meros pacientes en las escuelas de medicina
veterinaria. En la actualidad, el sistema inmunolégico
en estos animales ha sido objeto de particular interés
por los cientificos; teniendo como propésito lograr
mayor control sobre muchas enfermedades y sus con-
diciones inmunopatoldgicas.® Los caballos, debido de
su temperamento y actividades a las que se les destina,
sufren frecuentemente estados de estrés que propi-
cian una serie de cambios fisioldgicos profundos, los
que interaccionan con eventos externos y provocan un
estado de incompetencia inmunolégica, caracterizado,
entre otras, cosas por el hecho de que el individuo no
puede establecer una defensa efectiva contra agentes
invasores.? Estas situaciones provocan complicaciones
y cronicidad de algunas enfermedades, como en el
caso que se presenta en este trabajo, la dermatomicosis
(dermatofitosis, tifia o ringworm); padecimiento con-
tagioso comun en caballos causado por dermatofitos
(Trichophyton equinum, Trichophyton mentagrophytes) que
afecta las capas superiores de la epidermis, el cabello,
foliculos capilares y anexos; la lesion clasica son des-
camaciones circulares, areas alopécicas. Aunque, en
muchos casos, esta micosis se considera por los profe-
sionales clinicos como no importante o de poca rele-
vancia; no obstante, su importancia esta aumentando
debido a que, en general, este grupo de enfermedades
fingicas son de amplia distribucion en el ambiente,
dificilmente prevenibles si no se llevan manejos de
higiene adecuados, y hay pocos farmacos antifungi-
cos disponibles (a diferencia de los antibacterianos) y
se esta4 generando resistencia a ellos.*>™™ Los inmu-
nomoduladores representan una opcién para tratar
micosis; ya que modulan el sistema inmune y logran
que responda de manera mas amplia a un estimulo
extrafio y utilice una o todas sus armas para contro-
lar tumores, infecciones virales, bacterianas o créni-
cas con evidencia de inmunodeficiencia secundaria;
el mecanismo de accion propuesto de estos productos
es la activacién de macrofagos y la subsecuente libe-
racion de citocinas. Los inmunomoduladores pueden
ser de origen animal, vegetal o sintético.*™™™" Tal es
el caso del RS-100 (producto que se encuentra bajo
investigacion, desarrollado por Antonio Salas Mufioz

*Ensor A. Ringworn, Skin Diseases 2002-2004 © Veterinary Professional Services Ltd.
Available from: http//www.vetpro.co.nz/Vet%20Talk_Equine/skin_diseases_1.htm
**Manigot G. Ringworm (dermatophytosis, dermatomycoses). Anim Allergy Dermatol
Referral Service; dermlink buenos aires ©Copyright 2002. Available from: http://www.
eprodig.com/dermlink/Paginas/English/equine_ringworm.htm
***Immunomodulators; Your Immune System. The rest for the history...; Wellness
Directory of Minessota. copyrigth © 2004, Jun 02. Available from: http://www.mnwell-
dir.org/docs/immune/immune2.htm#Immunomodulators

TQuestions and Answers on Vaccines, Therapeutic Vacinnes, and Immodulators. CDC

National AIDS hot line, 1992;8:May 27. Centers for Disesase Control and Prevention.



cytes/macrophages.®™™ The animal subject of this
work is located in a riding club in the northeastern
part of Mexico City,” a 16 year old equine, Appen-
dix breed, castrated male, dark, 1.70 meters high, 600
kilograms in weight, purchased at 3.5 years of age.
Since then, the characteristic scabby lesions of fungal
infections had been observed, and therefore the
animal has received veterinary attention on several
occasions, without having significant improvement.
Growing old and still training (competition training)
the lesions became more extensive and apparent, and
did not respond to specific treatments. (Figure 1). Tri-
chophyton spp, was isolated from the lesions and was
identified. The clinical history indicated a low dispo-
sition to work on behalf of this animal, even though
there was an appropriate balance and consumption
of feed, daily hygienc care and preventive medicine
handling; premises and horse stalls were kept clean
and in good working conditions. The control animal
was a horse of the same riding club,” Trakehner breed,
castrated male, 10 years old, 1.60 meters in height,
600 kilograms in weight, red color with black points
and it received the same attention and conditions,
with a healthy clinical state and equally dedicated to
training for competition.

The animal was treated with RS-100 at doses of
80 mg/kg orally, every two days during six weeks
and after two months of not receiving the RS-100; a
second treatment was applied with the same doses, but
in daily applications during six months. Samples were
taken from blood of the animals, before and after
each treatment and during the second treatment to
determine variations in immunological parameters.
Samples were taken by venous puncture of the exter-
nal jugular vein and a cell count was made of erythro-
cytes, leucocytes, and a differential comparison was

y Armando Reta Villalobos, Escuela de Medicina de la
Universidad Autdbnoma de Chihuahua, México), sus-
tancia de origen vegetal que esta constituido de un
extracto termoestable obtenido de la Imperata vulgaris,
planta originaria del norte de la Republica Mexicana
(patente pendiente). La evidencia cientifica obtenida,
plantea la posibilidad de una actividad que bloquea o
activa ciertos receptores, directamente en las células
T, B y monocitos/macrofagos.®™™

El animal problema, sujeto de este trabajo se
localizaba en un hipico al noroeste de la ciudad de
México,™ equino de 16 afios, raza Appendix, macho,
castrado, prieto, 1.70 metros de alzada, 600 kilogra-
mos de peso, adquirido a la edad de 3.5 afios, presen-
taba desde entonces lesiones escamosas caracteristicas
de hongos, por lo que recibi6 atencién veterinaria en
diversas ocasiones sin mejoras significativas, ademas
con el envejecimiento y el entrenamiento (adiestra-
miento en forma competitiva), las lesiones se hacian
mas extensas, aparentes y sin respuesta a los trata-
mientos especificos (Figura 1). De las lesiones se aislé
e identificoé Trichophyton spp, la historia clinica mani-
fiesta mala disposicién para el trabajo por parte del
animal en cuestién, mostrando poca energia a pesar
de mantener un consumo y balance adecuado en su
alimentacién, cuidados diarios de higiene y manejo
de medicina preventiva, las instalaciones y su caballe-
riza se mantenian limpias y en buenas condiciones.

*Vick Fragoso R, Salas Mufioz A, Reta AV. Gonzélez Garcia C, Romero Rojas A, Col-
menares Viladomat G; inventores. Departamento de Infectologia, Hospital General
Dr. Manuel Gea Gonzalez, Clinica de VIH/SIDA; Protocolo para el tratamiento alter-
nativo para mejorar las condiciones generales en pacientes con SIDA, con un producto
denominado RS-100. México, patente pendiente. 2000

“*Vick Fragoso R, Salas Mufioz A, Reta AV. Gonzalez Garcia C, Romero Rojas A,
Colmenares Viladomat G; inventores. Departamento de Infectologia, Hospital Gen-
eral Dr. Manuel Gea Gonzalez, Clinica de VIH/SIDA; Protocolo para el tratamiento
alternativo para mejorar las condiciones generales en mujeres con Virus de Papiloma
Humano NIC 11, con un producto vegetal denominado RS-100. México, patente pen-
diente. 2000.

Figura 1. Regiones anatémicas del
caballo afectado, donde se localiza-
ban las lesiones micoéticas causadas
por el hongo Trichophyton spp,
enfermedad conocida comunmente
como tina. En particular se observo
la escasa presen-taciéon de pelo que
crece soOlo en el maslo de la cola del
animal.

Figure 1. Anatomical region of the
affected horse, where the mycotic
lesions caused by the fungus Tricho-
phyton spp were located, disease
that is commonly known as ring-
worm. The lack of hair was espe-
cially noted on the base of the tail of
the animal.
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carried out; hemoglobin, hematocrit and blastoid
transformation were also quantified, according to
basic laboratory techniques®** and for the determina-
tion of CD4+ and CD8+, anti-CD4 mouse IgG1 and
anti-CD8 mouse 1gG1 were used.’213"

The horse had a significant neutropenia before
treatment (Figure 2). When the first treatment ended
there were obvious changes in temperament and
the animal was more willing to perform the daily
work, nevertheless, after two months of not receiving
the treatment with RS-100, the performance of the
horse fell again, and the characteristic fungal lesions
appeared, without showing changes in the amount of
lymphocyte subpopulations (Figure 3), and therefore
the decision was made to start a second protocol. The
CD4+ lymphocyte count was below the count found
in the control animal and it increased slowly after
the second period of administration of the product.
(Figure 4)

There are few studies of skin infections in horses
that do not describe beneficial results with therapies
that include immunostimulant agents. This study is
one more evidence to that effect of those agents in
this species. The results that were obtained revealed
that the chronic mycotic infection and marked sensi-
tization to stress that horses suffer, allow us to classify

El animal testigo fue un caballo del mismo hipico,
macho, castrado, raza Trakehner, diez afios de edad,
alzada 1.60 metros, 600 kilogramos de peso, color
colorado, cabos negros, y recibia las mismas condicio-
nes de atencion, presentaba un estado clinico saluda-
ble e igualmente estaba destinado al adiestramiento
en forma competitiva.

Se traté con RS-100 a dosis de 80 mg/kg via oral,
cada dos dias durante seis semanas; y después de dos
meses de no recibir el RS-100; se aplicé un segundo
tratamiento con la misma dosis, pero suministran-
dolo diariamente durante seis meses. Se tomaron
muestras de sangre de los animales antes y al final de
cada tratamiento, y durante el segundo tratamiento
para determinar variaciones en parametros inmu-
nolégicos. Las muestras se obtuvieron por medio de
venopuncién en la vena yugular externay se realizé:
cuantificacién eritrocitica, leucocitaria y diferencial;
cuantificacién de hemoglobina y determinacién del
hematdcrito y transformacion blastoide de acuerdo
con técnicas basicas de laboratorio®* y para la deter-
minacion de CD4+ y CD8+ se empled IgGl de ratdon
anti-CD4 e IgG1 de ratén anti-CD8.1213"

El caballo mostr6 una significativa neutropenia

*VMRD Inc., Pullman, WA 99163, USA.
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Figura 2. Efecto del tratamiento con RS-100 en los valores hematolégicos de un caballo con dermatomicosis. Las barras
representan los valores antes del primer tratamiento y después del segundo tratamiento, comparados con los obtenidos en el
animal testigo sano (el cual, mostré valores normales). Es evidente una significativa neutropenia y una disminuida actividad
linfocitaria antes de la administracion del RS-100 y al finalizar los tratamientos se muestra una regresion a niveles normales.
GR = gloébulos rojos/mm 3 x 106; Ht = hematocrito; Hg = hemoglobina g/100 ml; Leuc = leucocitos/mm 3 x 103; Linf = linfoci-
tos; Monoc = monocitos; PMN = polimorfonucleares; Eos = eosinéfilos; Bas = basoéfilos.

Figure 2. Effect of treatment with RS-100 on hematological values of a horse with dermatomycosis. The bars represent the
values before the first treatment and after the second treatment as compared to a healthy control animal (that had normal
values). It is evident that there was a significant neutropenia and a reduced lymphocyte activity before the administration of
RS-100; at the end of the treatments there was a return to normal levels. GR = Red blood cells/mm 3 x 106; Ht = hematocrit; Hg
= hemoglobin g/100 ml; Leuc = leucocytes/mm 3 x 103; Linf = lymphocytes; Monoc = monocytes; PMN = polymorphonuclear
cells; Eos = eosinophils; Bas = basophiles.
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Figura 3. Efecto de la administracion del RS-100 en un caballo con dermatomicosis sobre los porcentajes de las subpoblacio-
nes CD4+ y CD8+, comparados con los valores obtenidos del animal sano. Mostrando notablemente la diferencia en porcentajes
de los CD4+ en el animal enfermo antes y después de los tratamientos. Las desviaciones estandar que se presentan en la
grafica se obtuvieron después de haber repetido la prueba por lo menos cinco veces.

Figure 3. Effect of the administration of RS-100 on a horse with dermatomycosis on the percentages of CD4+ and CD8+
subpopulations, when compared to the values obtained in the healthy animal. A notable difference in the percentages of CD4+
were found in the sick animal before and after treatments. The standard deviations that are shown in the graph were obtained

after having repeated the test at least five times.
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this event as a secondary immunodeficiency. Never-
theless, it must be said that in other animal models
it has been shown that the stress factor causes immu-
nological unbalance and not specifically immunode-
ficiency or immunosuppression, and this could be
the cause that justifies the regression of the animal
to the immunological status it had prior to treatment
and at the same time, the incapacity of maintaining
an immunological competence. This work shows the
effect avegetal-origin immunomodulator apparently
has on immunocompetent cells. Nevertheless, with

Figura 4. Grafica que representa los cambios en la capa-
cidad de respuesta a mitégenos que se encontré durante
el segundo tratamiento, donde se produjo el aumento de la
sensibilidad de los linfocitos a los mitégenos demostrado
por el incremento paulatino de la incorporacion de tim-
idina tritiada (P < 0.05).

Figure 4. Graph that represents the changes in response
capacity to mitogens as detected during the second treat-
ment, where an increase of sensitivity of lymphocytes to
mitogens was observed by the gradual increase of tritiated
timidine incorporation (P < 0.05).

antes del tratamiento (Figura 2). Al terminar el primer
tratamiento se observaron cambios en su estado de
animo, mostrandose més dispuesto a realizar el tra-
bajo diario; sin embargo después de dos meses de no
recibir el RS-100, el caballo disminuyé de nuevo su
rendimiento y presenté nuevamente lesiones caracte-
risticas de hongos, sin mostrar cambios en la cantidad
de subpoblaciones linfociticas (Figura 3), por lo cual
se decidio iniciar el segundo protocolo. Los valores
de linfocitos CD4+ fueron bajos en comparacion con
el testigo y se incrementaron paulatinamente después
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one case only, it is not possible to state with certainty
that RS-100 was the cause of that effect.
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del segundo periodo de administracién del producto.
(Figura 4)

Existen pocos estudios de infecciones en piel en
equinos sin que describan resultados benéficos de
terapias con agentes inmunoestimulantes; este estu-
dio ofrece una referencia mas sobre dichos agen-
tes en esta especie. Los resultados revelaron que el
proceso cronico de infeccibn micética y la marcada
sensibilizacion al estrés que sufren los caballos per-
miten clasificar este caso clinico como una inmuno-
deficiencia secundaria. Sin embargo, cabe mencionar
gue se ha demostrado en otros modelos animales
que el factor estrés provoca desequilibrios inmuno-
l6gicos y no especificamente una inmunodeficiencia
o0 inmunosupresion, motivo que puede justificar la
regresion del animal al estado inmunoldgico previo
al tratamiento y, al mismo tiempo, la incapacidad de
mantenimiento de la competitividad inmunolégica.
El trabajo muestra el efecto que un inmunomodula-
dor de origen vegetal aparentemente tiene sobre las
células inmunocompetentes. No obstante, con un solo
caso no puede afirmarse con precisién que el RS-100
tuvo este efecto.
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