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I’histoire D’Immunocal:

Un isolat de protéine de lactosérum riche
en cystéine spécialement formulé

Dans les années 60, le Dr Gustavo Bounous, chirurgien
en ltalie, a entrepris des recherches aux Etats-Unis sur le
rétablissement des patients a la suite d'une intervention
chirurgicale. Il aremarqué que des patients en apparence
semblables pouvaient avoir un pronostic trés différent
et se rétablir de maniere trés différente. Il a formulé
I'hypothése que leur alimentation quotidienne pourrait
avoir un réle a jouer. Malheureusement, il a été forcé de
quitter les Etats-Unis lorsque son visa de travail a expiré.
En reprenant ses recherches au Canada, il espérait
découvrir quels aliments pouvaient affecter la guérison
et le rétablissement. Une protéine s'est imposée comme
le candidat le plus probable.

Ses recherches ont rapidement démontré que certaines
protéines et certains acides aminés avaient un effet
sur la réponse immunitaire des animaux qu'il étudiait.
N’ayant pas de formation en immunologie, il a cherché
un partenaire pour développer sa théorie. Et il a trouvé
la personne parfaite. La Dre Patricia Kongshavn était a
I'époque une PhD prometteuse a I'Université McGill, et
une pionniére dans le nouveau domaine de 'immunologie
clinique. Ensemble, ils ont publié leur premier article
conjoint en 1978, intitulé The effect of dietary amino
acids on immune reactivity.

La recherche d'une protéine efficace pour améliorer la
fonctionimmunitaire s'est poursuivie pourles Drs Bounous
et Kongshavn. Par un pur hasard, le Dr Bounous a regu
par la poste un extrait de protéine dont on lui demandait

AVERTISSEMENT

Ce livre est publié a des fins éducatives et d'intérét scientifique seulement. Il ne doit pas étre
utilisé comme source de conseils médicaux. Il comprend des articles de recherche publiés.
Les articles de recherche ne se traduisent pas forcément en pratique clinique ou en directives
thérapeutiques. Nous incitons les lecteurs a consulter un professionnel de la santé avant de
consommer des suppléments, quels qu'ils soient.Immunocal est un supplément alimentaire
naturel. Il ne vise pas a diagnostiquer, a traiter, a guérir ou a prévenir quelque maladie que
ce soit. Les opinions exprimées par le Dr Gutman ne reflétent pas nécessairement celles
d’Immunotec.
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d'évaluer les bienfaits potentiels. Cette protéine était
alors un sous-produit pratiquement sans valeur de
Iindustrie laitiere. Elle a eu des effets véritablement
spectaculaires lors de tests sur des animaux.

Ses effets sur le systeme immunitaire étaient assez
notables pour permettre de passer a des études sur
des humains, qui ont connu le méme succeés que celles
sur les animaux. Une entreprise a donc été créée pour
poursuivre cette recherche. Immunotec a été lancée
officiellement en 1996 (au Canada) et en 1997 (aux
Etats-Unis). Elle s'est engagée & réinvestir une partie
importante de ses profits dans la recherche.

John Molson a été nommé vice-président, recherche
et développement, et a conclu des ententes avec des
partenaires de recherche de haut niveau dans le monde
entier. Sous sa direction, les études se sont rapidement
accumulées et la recherche a permis de valider que cet
isolat de protéine naturel était 'un des suppléments les
plus prometteurs. Immunocal a finalement été inscrit
dans le PDR (Physician’s Desk Reference) aux Etats-Unis
et dans le CPS (Compendium of Pharmaceuticals and
Specialties) au Canada. Ce livre examine I'évolution de la
riche histoire de la recherche d'lmmunotec en présentant
relative a

le “résumé” de chaque étude publiée

Immunocal.
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Message du
Dr. Jimmy
Gutman |

Ce livre vise a mettre la majorité des études publiées d'Immunotec a la disposition
de tout lecteur souhaitant consulter les travaux considérables effectués pour
valider scientifiquement Immunocal.

Depuis plus de 20 ans, on me demande de compiler toutes ces études au méme
endroit. Le lecteur pourra constater toutes les étapes de développement, en
commencant par la conception, la formulation d'une théorie, les études en
laboratoire, les études sur des animaux, pour en arriver a ce qui compte le plus,
les études sur des humains.

Ce travail m'a vraiment passionné. Relire tous ces articles m'a donné un nouveau
point de vue sur cette véritable mine d’'informations et une admiration renouvelée
pour tous les auteurs et scientifiques qui ont consacré d’'interminables heures a
effectuer cette contribution trés précieuse ala science et a la médecine.

-S:#Ffi';u'fqu MDD

Jimmy Gutman MD
Conseiller médical principal, Immunotec
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Ftudes humaines

Il existe de nombreux types d’études humaines, toutes avec des
nuances différentes et, plus important encore, des niveaux de
signification différents. Voici quelques types d‘articles publiés,
avec des niveaux d’'importance et de pertinence croissants :
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Etudes de cas

Il arrive qu'un patient traité présente un processus
pathologique ou un résultat trés inhabituel. Ces situations
étant rares, elles font souvent l'objet d'un « rapport »
et la description du cas est soumise pour publication.
Si les auteurs de la revue estiment que le rapport de
cas apporte une valeur ajoutée significative a 'avancement
de nos connaissances, il est approuvé pour publication
dans la revue. Les rapports de cas peuvent porter sur
une seule personne ou souvent sur un groupe de patients
présentant des caractéristiques ou des résultats similaires.
Bien que ces rapports n‘aient pas de signification
statistique, ils constituent une fenétre sur ce qui peut
se passer et peuvent aider a orienter les études futures.

Etudes Pilotes

Avant de consacrer beaucoup de temps, d'efforts et
de ressources a de vastes études sur 'homme, il est
souvent judicieux de réaliser un petit essai qui donnera
une meilleure idée du succés potentiel d'un essai de
plus grande envergure. Dans le processus d'accés au
financement ou a l'autorisation éthique de mener des
études de grande envergure, ces études pilotes sont
souvent nécessaires pour démontrer la « preuve du
concept ». Le nombre de sujets étant souvent trop
faible pour obtenir une « pertinence statistique »,
elles n'ont pas la puissance nécessaire pour étre aussi
convaincantes qu'un essai de grande envergure, qui
permet d'obtenir des statistiques significatives. Par
exemple, si un traitement donne de bons résultats dans
30 % des cas (ce qui est en fait assez courant pour de
nombreux médicaments), il faut un grand nombre de
personnes pour étre siir que lesrésultats obtenus ne sont
pas le fruit du hasard. Les études pilotes constituent une
étape importante pour gagner la confiance (et souvent
l'autorité) nécessaire a la réalisation d’'un essai a grande
échelle sur 'homme.

Etude non a double insu

L'effet placebo est réel. Les patients qui « prennent
» quelque chose croient souvent que leur état va
s’améliorer parce qu'ils bénéficient d’'une intervention. Il
a été démontré depuis longtemps que si la croyance est
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suffisamment forte, des changements positifs peuvent
effectivement se produire. De nombreux facteurs
interviennent, dont I'explication dépasse largement le
cadre de cette discussion.Pour expliquer ce phénomeéne.
Le lecteur est invité a explorer ce phénoméne par
d’autres moyens. De méme, les chercheurs qui utilisent
un médicament ou une méthodologie et qui sont
convaincus de la validité de cette intervention peuvent
inconsciemment faire des observations biaisées ou
des manipulations subtiles pour « prouver » que leurs
théories sont justes. Ce n'est peut-étre pas intentionnel,
mais il y a aussi beaucoup de gens qui « trichent ». Le
concept d'« aveuglement » implique que les patients
ou les chercheurs, ou les deux, ne savent pas si le sujet
recoit la véritable intervention ou le placebo. Cela offre
une certaine protection contre l'effet placebo ou la
partialité du chercheur.

Une étude en non-aveugle a toutefois du poids si
elle est menée correctement et de maniére éthique.
Elle est beaucoup plus simple a réaliser qu’'une étude
en « double aveugle » (voir ci-dessous). Il existe de
nombreuses autres variations dans la conception
des études : études en simple aveugle, études cas-
témoins, analyses rétrospectives, etc. La description
de toutes ces variantes est trop exhaustive pour faire
l'objet d'une discussion approfondie dans le présent
document. Imnmunotec a réalisé un grand nombre de ces
différentes méthodologies d'étude. Elles constituent
l'avant-derniére étape avant la réalisation d’'une étude
en double aveugle.

Immunotec has carried out a good number of these
different study methodologies. They are the penultimate
step before completing a double-blind study.
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Etudes a U'aveugle

Nous entrons ici dans ce qui est considéré comme I'«
étalon-or » des essais sur ’'homme. Dans une étude en
double aveugle, ni le chercheur ni le sujet ne savent si
le traitement qu'’ils regoivent est réel ou s'il s’agit d'un
placebo. Bien entendu, il s'agit la d'une explication
simplifiée, car il existe d'autres nuances, telles qu'une
« étude a 3 ou 4 bras », ou plusieurs groupes différents
sont combinés dans une étude, et d'autres variations.
L'autre terme que vous verrez trés souvent est «
randomisée». Cela signifie que les sujets, tous issus
d'un groupe d’individus similaires, sont choisis au
hasard pour recevoir soit le placebo, soit le traitement.
Ceci est important pour assurer une homogénéité
non biaisée dans les deux groupes. Enfin, le terme «
statistiquement pertinent » est essentiel pour décrire
si un groupe de traitement a effectivement montré une
différence par rapport au placebo. Les deux mesures
les plus courantes de la pertinence statistique sont
les indices « p » ou « probabilité ». Lorsque vous lisez
« p<0,05 », cela signifie que la probabilité d'une erreur
dans les chiffres est inférieure 3 5 %. Une valeur p de
p<0,01 signifie que vous pouvez étre slr a 99 % que
les résultats obtenus sont corrects.

Vous devriez maintenant comprendre que la « preuve
» a 100 % n'existe que rarement, voire jamais. Une
étude qualifiée de « prouvée » signifie en réalité que
les résultats sont significatifs. Et que faire lorsque
deux études similaires donnent des résultats totalement
opposés ? L'une dit « oui » et I'autre « non » ? C'est
le reflet de la fragilité de la méthode scientifique. Il
est extréemement difficile de réaliser I'expérience «
parfaite ». La conception de I'étude, la sélection des
patients, la méthodologie statistique, I'hypothése
appropriée, les techniques de mesure et méme les
pressions financiéres peuvent affecter les résultats.

Je vous invite a garder un esprit ouvert et critique lorsque
vous lisez une étude. Et un esprit encore plus critique
lorsque vous lisez les opinions de quelqu’un d’autre
sur une étude ! Il s'agit d’'un exercice merveilleux qui
ne peut que vous permettre d'élargir vos connaissances
et votre conscience.

N
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Etudes en aveugle
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JOURNAL OF APPLIED PHYSIOLOGY, 87: 1381-1385, 1999

Leffet de la
supplémentation avec
un donneur de cystéine
sur la performance
musculaire

Abstract

Oxidative stress contributes to muscular fatigue.
Glutathione (GSH) is the majorintracellular antioxidant,
whose biosynthesis is dependent upon cysteine
availability. We hypothesized that supplementation
with a whey-based cysteine donor (Immunocal
(HMS90)) designed to augment intracellular GSH,
would enhance performance. Twenty healthy young
adults (10 m) were studied pre- and 3 months post-
supplementation with either Immunocal (20 gm/day) or
casein placebo. Muscular performance was assessed
by whole leg isokinetic cycle testing, measuring Peak
Power and 30-sec Work Capacity. Lymphocyte GSH
was used as a marker of tissue GSH. There were no
baseline differences (age, ht, wt, % ideal wt, Peak
Power, 30-sec Work Capacity). Followup data on 18
subjects (9 Immunocal, 9 placebo) were analyzed.
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LC Lands, MD, PhD**, VL Grey, PhDt%, AA
Smountas, BSc* *Division of Respiratory Medicine,
T Department of Pediatrics, fDepartment of
Biochemistry, McGill University Health Centre-
Montreal Children’s Hospital, Montreal, Quebec,
Canada

Both peak power [13 +/- 3.5 (SE) %, P < 0.02] and
30-s work capacity (13 +/- 3.7%, P < 0.03) increased
significantly in the Immunocal group, with no change
(2 +/- 9.0 and 1 +/- 9.3%) in the placebo group.
Lymphocyte GSH also increased significantly in the
Immunocal group (35.5 +/- 11.04%, P < 0.02), with
no change in the placebo group (-0.9 +/- 9.6%). This
is the first study to demonstrate that prolonged
supplementation with a product designed to
augment antioxidant defenses resulted in improved
volitional performance.

Commentaires du Dr. Gutman:

Le Dr Larry Lands de I'Université McGill a congu cette
étude aprés avoir entendu des rapports répétés sur
l'amélioration des performances des athlétes prenant
Immunocal. En tant que scientifique, il a cherché des
preuves pour valider ces affirmations. Les jeunes
athlétes adultes ontregu soit un placebo, soit Immunocal.
Tous ont suivi le méme programme dentrainement
physique. Trois mois plus tard, lorsqu’on a mesuré leur
force musculaire et leur endurance, leurs indicateurs de
performance (force et endurance) s'étaient améliorés de
10 a 15% - un avantage substantiel dans les sports de
compétition. Dans le méme temps, le taux de glutathion
dans cette population en bonne santé a augmenté de
35 %, ce qui est significatif. Des études ultérieures sur
les performances musculaires et Immunocal ont depuis
renforcé ces résultats.
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JOURNAL OF CYSTIC FIBROSIS, VOL 2, ISSUE 4, DECEMBER 2003

Améelioration du taux de
glutathion des jeunes
adultes atteints de
fibrose kystique grace a
I’apport de protéines de
lactosérum

Abstract

The lung disease of cystic fibrosis is associated with a
chronic inflammatory reaction and an over abundance
Glutathione
functions as a major frontline defense against the

of oxidants relative to antioxidants.

build-up of oxidants in the lung. This increased
(GSH)
may be limiting if nutritional status is compromised.

demand for glutathione in cystic fibrosis
We sought to increase glutathione levels in stable
patients with cystic fibrosis by supplementation
with a whey-based protein. Methods: Twenty-one
patients who were in stable condition were randomly
assigned to take a whey protein isolate (Immunocal,
10 g twice a day) or casein placebo for 3 months.
Peripheral lymphocyte GSH was used as a marker
of lung GSH. Values were compared with nutritional
status and lung parameters. Results: At baseline
there were no significant differences in age, height,
weight, percent ideal body weight or percent body
fat. Lymphocyte GSH was similar in the two groups.
After supplementation, we observed a 46.6% increase
from baseline (P<0.05) in the lymphocyte GSH levels
in the supplemented group. No other changes were
observed. Conclusion: The results show that dietary
supplementation with a whey-based product can
increase glutathione levels in cystic fibrosis. This
nutritional approach may be useful in maintaining
optimal levels of GSH and counteract the deleterious
effects of oxidative stress in the lung in cystic fibrosis.
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Commentaires du Dr. Gutman

La fibrose kystique est une maladie chronique grave qui
apparait a un age précoce. Les poumons sont souvent les
plus touchés. lls sont chroniquement enflammeés, et un
mucus épais se développe dans les voies respiratoires,
obstruant leur fonction et entrainant une inflammation et
une infection supplémentaires. On sait depuis longtemps
gu'une diminution du taux de glutathion est a prévoir
dans la mucoviscidose. Cette étude canadienne a utilisé
Immunocal pour augmenter avec succes les niveaux
de glutathion de 32 jeunes adultes atteints de
fibrose kystique. Les chercheurs ont observé une
augmentation de 45 a 50 % des niveaux de glutathion
dans les globules blancs.
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MEDICINE & SCIENCE IN SPORTS & EXERCISE, VOL. 37, NO. 9, PP. 1468-1473, 2005

Effets de la
supplémentation
des donneurs de
cystéine sur la
bronchoconstriction
induite par I’exercice

Abstract

Purpose Reactive oxygen/nitrogen species (ROS/RNS) in
resident airway cells may be important in bronchoconstriction
following exercise. Glutathione (GSH) is amajor lung antioxidant
and could influence pathological outcomes in individuals
with exercise-induced bronchoconstriction (EIB). This study
examined the effects of supplementation with undenatured
whey protein (UWP) in subjects exhibiting airway narrowing
following eucapnic voluntary hyperventilation (EVH),
a surrogate challenge for diagnosis of EIB. UWP is a
cysteine donor that augments GSH production. Methods
In a randomized, double-blind, placebo-controlled study,
18 EIB-positive subjects (age: 25.2 £9.01 yr; weight: 77.3
+18.92 kg; height: 1.7 £0.09 m) with postEVH falls of = 10%
in FEV received 30 g UWP (TX) or casein placebo (PL)/d.
Subjects performed 6-min EVH challenges before and
after 4 and 8 wk of supplementation. Exhaled nitric oxide
(eNO) was measured serially before spirometry and at 1-wk
intervals. Spirometry was performed preand 5, 10, and 15
min postchallenge. Results Subjects exhibited significant
mean improvement in postchallenge falls in FEB from 0 wk
(-2.6 £12.22%) with TX at 4 (-18.9 +12.89%, P+0.05) and 8
wk (-16.98 £11.61%, P+ 0.05) and significant mean reduction
in post-EVH peak falls in FEF from 0 wk (-40.6 £15.28%)
with TX at 4 (-33.1 £1711%, P £0.01) and 8 (-29.7 £17.42%,
P+0.05) wk. No changes in FEV or FEF were observed
in the PL group at any time point. Mean eNO for PL and
TX groups at O, 4, and 8 wk (46.8 + 31.33, 46.5 +35.73,
49.3 £3712 vs 35.2 £26.87, 29.1 £17.26, 34.7 £21.11 ppb,
respectively) was not significantly different. Conclusions

N

JM Baumann, KW Rundell, TM Evans, AM Levine
American College of Sports Medicine. Marywood
University, Human Performance Laboratory,
Scranton, Pennsylvania

UWP may augment pulmonary antioxidant capacity and
be therapeutically beneficial in individuals exhibiting
EIB, as postchallenge pulmonary function improved with
supplementation. The lack of significant change in eNO
suggests that the pulmonary function improvements from
UWP supplementation are independent of eNO.

Commentaires du Dr. Gutman:

Cette étude tres intéressante, réalisée sur des joueurs de
hockey universitaires par ailleurs en bonne santé, a abordé
la question des jeunes athlétes qui souffrent d'asthme induit
par lexercice physique, secondaire a lexposition aux gaz
déchappement des Zambonis (véhicules de nettoyage des
patinoires). On observe un taux dasthme plus élevé que prévu
desjoueursdehockey ensalle que des athlétes dage équivalent
pratiquant d'autres sports. Les joueurs asthmatiques ont été
répartis au hasard entre un groupe Immunocal et un groupe
placebo. Apres 4 semaines, les tests de fonction pulmonaire
étaient significativement meilleurs dans le groupe Immunocal
que dans le groupe témoin (placebo). Cette différence était
encore plus importante aprés 8 semaines. Le message a
retenir de cette étude était non seulement que lasthme était
amélioré avec Immunocal, mais aussi quimmunocal pouvait
offrir une protection contre la pollution de lair résultant des gaz
déchappement des moteurs a combustion plus importante
aprés 8 semaines. Le message a retenir de cette étude était
non seulement que lasthme était amélioré avec Immunocal,
mais aussi qulmmunocal pouvait offrir une protection contre la
pollution de lair résultant des gaz déchappement des moteurs
a combustion.
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ANTIOXIDANTS & REDOX SIGNALING, 10:395-402, (2008)

La protéine riche en cystéine
inverse la perte de poids chez
les patients atteints d’un cancer
du poumon qui recoivent

une chimiothérapie ou une
radiothérapie

Abstract

Oxidative stress plays arole in the tumorcytotoxic effect
of cancer chemotherapy and radiotherapy and also
in certain adverse events. In view of these conflicting
aspects, a double-blind trial over 6 months has been
performed to determine whether a cysteine-rich protein
(IMN1207) may have a positive or negative effect on the
clinical outcome if compared with casein, a widely used
protein supplement low in cysteine. Sixty-six patients
with Stage llIB-IV nonsmall cell lung cancer were
randomly assigned to IMN1207 or casein. Included were
patients with a previous involuntary weight loss of 23%,
Karnofsky status =70, and an estimated survival of >
3 months. Thirty-five lung cancer patients remained on
study at six weeks. Overall compliance was not different
between treatment arms (42-44% or 13g/day). The
patients treated with the cysteine-rich protein had a
mean increase of 2.5% body weight while caseintreated
patients lost 2.6% (P=0.049). Differences in secondary
end points included an increase in survival, hand grip
force and quality of life. Adverse events were mild or
moderate. Further studies will have to show whether the
positive clinical effects can be confirmed and related to
specific parameters of oxidative stress in the host.

Commentaires du Dr. Gutman:

Cette étude marquante a été la premiere a aborder
directement la question suivante: “L'augmentation du
glutathion protege-t-elle les cellules cancéreuses de
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Immunotec Research Ltd. Vaudreuil, Quebec, Canada

la chimiothérapie ? Des études en laboratoire avaient
montré que les cellules cancéreuses pouvaient
utiliser le glutathion pour résister a la chimiothérapie.
Cependant, cela n'a été démontré que dans des études
en éprouvette, et non dans des corps vivants. Seule une
étude définitive sur les humains permettrait de savoir si
cela se traduit dans une situation réelle. Sous la direction
de I'éminent immunologiste Wulf Drége, une équipe de
chercheurs canadiens a lancé une étude en double
aveugle, contrélée par placebo, qui constitue la norme
d’'or dans les principaux centres de traitement du cancer
du pays. Les patients atteints d’'un cancer du poumon
qui suivaient une chimiothérapie ou une radiothérapie
ont regu un traitement Immunocal ou un placebo. Les
patients sélectionnés présentaient déja une importante
atrophie musculaire (cachexie), signe d'une maladie
avancée. On a estimé que tous ne survivaient pas plus de
3 mois. Contrairement aux expériences en éprouvette,
'lmmunocal na pas “protégé” le cancer. Au contraire, les
patients nourris avec I'Ilmmunocal ont en fait augmenté
leur masse musculaire (inversion de la cachexie) -
un résultat trés rare de lintervention nutritionnelle.
En outre, les mesures de leur qualité de vie se sont
considérablement améliorées. Enfin, les statistiques de
survie étaient tout aussi impressionnantes. Aprés un an,
80 % des patients nourris par Immunocal ont survécu,
alors que moins de la moitié du groupe placebo était
encore en vie.
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JOURNAL OF NUTRITION, HEALTH & AGING, 2015, 19(5):531-6s

Effet d’'une supplémentation en
protéines de lactosérum riche

en cystéine (Immunocal®) en
combinaison avec un entrainement de
résistance sur la force musculaire et
la masse maigre chez des sujets ageés
non fréles: Une étude randomisée et
controlée en double aveugle

Abstract

Objectives: The purpose of the present study was
to examine the effect of a cysteine-rich whey protein
(Immunocal®) supplementation in combination with
resistance training on muscle strength and lean body
mass (LBM) in elderly individuals. We hypothesized
that the cysteine-rich whey protein (Immunocal®)
group would experience a greater increase in muscle
strength and lean body mass versus the control group
(casein). Design: Randomized double-blind controlled
intervention study. Setting: Institut de Recherches
Clinigues de Montréal in Montréal, Canada. Participants:
Ninety-nine non-frail elderly subjects were recruited.
Intervention: Participants were randomly assigned into
two groups. The experimental group received a cysteine-
rich whey protein isolate (Immunocal®) (20g/day) and
the control group received casein (20g/day) during a
135-day period. In addition, both groups performed the
same resistance training program (3 times per week).
Measurements: Body composition (DXA) and muscle
strength (leg press) were measured. Results: Of the 99
recruited participants, 84 completed the 135-day study
period. Of these, 67 subjects (33 in the casein group
and 34 in the Immunocal® group) complied and used at
least 80% of the study product and completed at least
80% of their training sessions. Results in this selected
group show an increase in all three muscle strength
variables (absolute, normalized by BW and by LBM)
by 31.0%, 30.9% and 30.0%, respectively in the casein
group as well as 39.3%, 39.9% and 43.3% respectively
in the Immunocal® group after the intervention (p<0.05).
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1Department of Kinanthropology, Université du Québec
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The increases in muscle strength favored Immunocal®
versus casein by approximately 10% when expressed
in kg per kg BW and in kg per kg LBM (p< 0.05) No
significant changes were found between pre-and-post
intervention in both groups for total LBM. Conclusions:
Our findings showed increases in muscle strength
in both groups after resistance training, however,
significant additional increases were observed in muscle
strength with the addition of a cysteine-rich whey protein
(Immunocal®) versus casein.

Commentaires du Dr. Gulman:

Le Dr Karelis, le Dr Rabasa-Lhoret et leurs équipes de
recherche a Montréal, au Canada, ont mené un essai
cliniqgue contrélé sur Immunocal dans une population
de personnes agées non fréles. Il s'agissait du premier
essai Immunocal avec la participation d’'un grand nombre
de sujets agés. Un groupe a consommé Immunocal,
l'autre une protéine du lait appelée caséine. Les deux
groupes ont suivi le méme programme d'entrainement
a la résistance trois fois par semaine. Le groupe
Immunocal, comparé au groupe caséine, a démontré
une augmentation statistiquement significative de
la force musculaire denviron 10%. Ces données trés
favorables ont conduit Immunotec a obtenir de la DPSN
(Direction des produits de santé naturels) de Santé
Canada une nouvelle allégation santé pour Immunocal
pour “l'augmentation de la force musculaire”
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Effets biochimiques

et cliniques de la
supplémentation en
protéines de lactosérum
dans la maladie de
Parkinson: Une étude pilote

Abstract

Background: Parkinson’s Disease (PD) is an oxidative

stress-mediated  degenerative  disorder.  Elevated
plasma homocysteine (Hcy) is frequently found in the
levodopatreated PD patients, is associated with disease
progression and is a marker of oxidative stress. Whey
protein is a rich source of cysteine, and branched-
chain amino acids (BCAA). It has been shown that
supplementation with Whey protein increases glutathione
synthesis and muscle strength.

Objectives & Methods: In this study, we conducted a
placebo-controlled, doubleblind study (NCTO1662414)
to investigate the effects of undenatured Whey protein
isolate supplementation for 6 months on plasma
glutathione, plasma amino acids, and plasma Hcy in PD
patients. Clinical outcome assessments included the
unified Parkinson’s disease rating scale (UPDRS) and
L-3,4-dihydroxy-6-(18)
uptake were determined before and after

striatal
(FDOPA)
supplementation. 15 patients received Whey protein, and

F-fluorophenylalanine

17 received Soy protein, served as a control group.

Results: Significant increases in plasma concentration of
reduced glutathione and the ratio of reduced to oxidized
glutathione were found in the Whey-supplemented
patients but not in a control group. This was associated
with a significant decrease of plasma levels of Hcy. The
plasma levels of total glutathione were not significantly
changed in either group. Plasma BCAA and essential
amino acids (EAA) were significantly increased in the

Wheysupplemented group only. The UPDRS and striatal
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FDOPA uptake in PD patients were not significantly
ameliorated in either group. However, significant negative
correlation was observed between the UPDRS and plasma
BCAA and EAA in the pre-supplemented PD patients.
Conclusion: This study is the first to report that Whey
protein supplementation significantly increases plasma
reduced glutathione, the reduced to oxidized glutathione
ratio, BCAAs and EAAs in patients with PD, together with a
concomitant significant reduction of plasma Hcy. However,
there were no significant changes in clinical outcomes.
Long-term, large randomized clinical studies are needed
to explore the benefits of whey protein supplementation
in the management of PD patients.

Commentaires du Dr. Gutman:

Une équipe internationale de chercheurs a contribué
a cet essai en double aveugle, contrélé par placebo,
sur des patients atteints de la maladie de Parkinson.
Chaque participant a regu soit Immunocal, soit un isolat
de protéine de soja. Les mesures de glutathion se sont
améliorées dans le groupe Immunocal. Les chercheurs
ont estimé qu'une étude plus vaste fournirait des
preuves de 'amélioration clinique.
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Les ABD bioactives
atténuent la
mye¢losuppression
induite par la
chimiothérapie

Abstract

Objective To explore the effect of ABD Bioactives on
myelosuppression alleviation in lung cancer patients
during chemotherapy.

Methods 44 lung cancer patients who
chemotherapywererandomlydividedintoanintervention

received

group and a control group. 22 lung cancer patients
in the intervention group received ABD Bioactives for
adjuvant therapy. 22 lung cancer patients were treated
conventionally. The difference of myelosuppression
was compared between the two groups.

Results 43 patients completed chemotherapy as
planned,and1patientfromthecontrolgroupterminated
chemotherapy due to severe myelosuppression.
Myelosuppression of the intervention group was
significantly alleviated (P < 0.05). The incidence of
myelosuppression of Il ~ [V was signifi cantly lower (P
< 0.05), and the inhibition of leukocytes, granulocytes,
and platelets was significantly alleviated (P < 0.05, P <
0.05, P < 0.05) compared with the control group. The
myleosuppression induced by paclitaxel + platinum-
based agents, pemetrexed + platinum-based agents
was significantly alleviated (P < 0.05, P < 0.05, P <
0.05, P < 0.05) compared with the control group.
Conclusion ABD Bioactives can alleviate chemotherapy-
induced myelosuppression in lung cancer patients,
especially reduce the incidence of myelosuppression of
[l ~ 1V, increase the levels of leukocytes, granulocytes,
and platelets and reduce the toxicity of platinum-based
agents paclitaxel, antimetabolite.
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Commentaires du Dr. Gutman:

Cette étude humaine a été réalisée sur des patients atteints
d’'un cancer du poumon. 44 patients ont été répartis au
hasard dans des groupes de contréle (traitement standard)
ou dintervention (Immunocal ajouté). (Immunocal est
appelé “ABD Bioactives” en Chine). L'un des principaux
effets indésirables potentiels de la chimiothérapie est
une dépression de la fonction immunitaire. La mesure la
plus souvent utilisée pour évaluer la santé du systeme
immunitaire est le nombre de globules blancs, un groupe
de cellules appelées “myélocytes”, avec des sous-
groupes tels que les leucocytes, les granulocytes, etc.
La “myélosuppression” est I'état dans lequel ces globules
blancs (qui sont les soldats de premiere ligne du systeme
immunitaire) sont réduits en nombre, entrainant un
affaiblissement de I'état immunitaire. Immunocal a réussi
a améliorer cette condition, un probléme majeur dans le
succes ou échec de la chimiothérapie
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Amélioration de la capacité
antioxydante chez les enfants
atteints d’autisme : Une étude
randomisée, controlée en double
aveugle avec des protéines de
petit-lait riches en cystéine

Abstract

Previous studies indicate that children with autism spectrum
disorder (ASD) have lower levels of glutathione. Nutritional
interventions aim to increase glutathione levels suggest a
positive effect on ASD behaviors, but findings are mixed or
nonsignificant. A commercially available nutritional supplement
comprising a cysteine-rich whey protein isolate (CRWP), a
potent precursor of glutathione, was previously found to be
safe and effective at raising glutathione in several conditions
associated with low antioxidant capacity. Therefore, we
investigated the effectiveness of a 90-day CRWP intervention
in children with ASD and examined whether intracellular
reduced and oxidized glutathione improvements correlated
with behavioral changes. We enrolled 46 (of 81 screened)
3-5-year-old preschool children with confirmed ASD. Using
a double-blind, randomized, placebo-controlled design, we
evaluated the effectiveness of daily CRWP (powder form:
0.5 g/kg for children < 20kg or a 10-g dose for those >20kg),
compared with placebo (rice protein mimicking the protein
load in the intervention group), on glutathione levels and ASD
behaviors assessed using different behavioral scales such as
Childhood Autism Rated Scale, Preschool Language Scale,
Social Communication Questionnaire, Childhood Behavioral
Checklist and the parent-rated Vineland Adaptive Behavior
Scale, 2nd edition (VABS-II). Forty children (CRWP, 21; placebo,
19) completed the 90-day treatment period. Improvements
observed in some behavioral scales were comparable. However,
the VABS-II behavioral assessment, demonstrated significant
changes only in children receiving CRWP compared to those
observed in the placebo group in the composite score (effect
size 0.98; p = 0.03). Further, several VABS-II domain scores
such as adaptive behavior (p = 0.03), socialization (p = 0.03),
maladaptive behavior (p = 0.04) and internalizing behavior (p
= 0.02) also indicated significant changes. Children assigned

22

Castejon AM, Spaw JA, Rozenfeld |, Sheinberg N, Kabot S,
Shaw A, Hardigan P, Faillace R, Packer EE. Dept. Pharmaceutical
Sciences, College of Pharmacy, Nova Southeastern University,
Fort Lauderdale, FL, USA Center for Collaborative Research,
Institute for Neuro Immune Medicine, Nova Southeastern
University, Fort Lauderdale, FL, USA Mailman Segal Center,
Nova Southeastern University, Fort Lauderdale, FL, USA
Statistical Consulting Center, College of Osteopathic Medicing,
Nova Southeastern University, Fort Lauderdale, FL, USA

Dept. of Pediatrics, College of Osteopathic Medicine, Nova
Southeastern University, Fort Lauderdale, FL, USA

to the CRWP group showed significant increases in glutathione
levels (p = 0.04) compared to those in the placebo group. A
subanalysis of the VABS-Il scale results comparing responders
(>1 SD change from baseline to follow up) and non-responders in
the CRWP group identified older age and higher levels of total and
reduced glutathione as factors associated with a response. CRWP
nutritional intervention in children with ASD significantly improved
both glutathione levels and some behaviors associated with ASD.
Further studies are needed to confirm these results.

Commentaires du Dr. Gutman:

Cette étude a constitué une avancée majeure aprés la
publication de mon étude pilote initiale sur Immunocal et
lautisme. L'équipe de recherche sur l'autisme en Floride, dirigée
par le Dr Ana Castejon, a cherché a déterminer si l'utilisation
d’lmmunocal pouvait accomplir deux choses: 1) augmenter le
glutathion, et 2) améliorer les résultats comportementaux chez
les enfants autistes. lls ont démontré que les deux étaient vrais.
Déterminer les résultats précis des tests sanguins de glutathion
était une chose, mais mesurer les paramétres multiformes
du comportement nécessitait énormément de temps et de
ressources - il a fallu dix ans pour que cette étude soit publiée.
Les études significatives appellent souvent des travaux encore
plus significatifs. Dans ce cas, il semblait y avoir deux types
distincts de réponses, avec des améliorations plus importantes
chez les enfants qui étaient : a) plus agés, et b) qui avaient
commencé avec des mesures de glutathion relativement
réduites. Ayant étudié des patients de 3 a 5 ans, cela suggere
qgu’un groupe plus agé devrait étre étudié et que des doses plus
élevées d'lmmunocal pourraient étre nécessaires. Des études
de suivi sont en cours.
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ANESTHESIOLOGY, 2014, 121:937-47

Préhabilitation contre
réhabilitation : Un essai
controlé randomisé sur
des patients subissant une
résection colorectale pour

u1 cancer

Abstract

Background: The preoperative period (prehabilitation)
may represent a more appropriate time than the
postoperative period to implement an intervention.
The impact of prehabilitation on recovery of
functional exercise capacity was thus studied in
patients undergoing colorectal resection for cancer.
Methods: A parallel-arm single-blind superiority
randomized controlled trial was conducted. Seventy-
seven patients were randomized to receive either
prehabilitation (n=38) or rehabilitation (n = 39).
Both groups received a homebased intervention of
moderate aerobic and resistance exercises, nutritional
counseling with protein supplementation, and
relaxation exercises initiated either 4 weeks before
surgery (prehabilitation) or immediately after surgery
(rehabilitation), and continued for 8 weeks after

surgery. Patients were managed with an enhanced
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recovery pathway. Primary outcome was functional
exercise capacity measured using the validated 6-min
walk test. Results: Median duration of prehabilitation
was 24.5 days. While awaiting surgery, functional
walking capacity increased (220m) in a higher
proportion of the prehabilitation group compared
with the rehabilitation group (53 vs. 15%, adjusted P=
0.006). Complication rates and duration of hospital
stay were similar. The difference between baseline and
8-week 6-min walking test was significantly higher in
the prehabilitation compared with the rehabilitation
group (+23.7 m [SD, 54.8] vs. -21.8m [SD, 80.7]; mean
difference 45.4 m [95% CI, 13.9 to 77.0]). A higher
proportion of the prehabilitation group were also
recovered to or above baseline exercise capacity at
8 weeks compared with the rehabilitation group (84
VS. 62%, adjusted P=0.049). Conclusions: Meaningful
changes in postoperative functional exercise capacity
can be achieved with a prehabilitation program.

Commentaires du Dr. Gutman:

Alors que les chercheurs cherchent a améliorer le
rétablissement des patients atteints d'un cancer du
cblon aprés une intervention chirurgicale, cet essai
contrélé randomisé a comparé les avantages de la
préhabilitation a ceux de la réadaptation. Grace a un
régime Immunocal, le programme de préhabilitation a
permis de restaurer les performances musculaires de
maniére nettement plus efficace que toute méthode
post-chirurgicale.
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Préhabilitation avec supplémentation en
proléines de lactosérum sur la capacité
d’exercice fonctionnel périopératoire
chez les patients subissant une résection
colorectale pour un cancer: Un essai
pilote randomisé, en double aveugle,
controlé par placebo

Abstract

Background: A previous comprehensive prehabilitation
program, providing nutrition counseling with whey
protein supplementation, exercise, and psychological
care, initiated 4 weeks before colorectal surgery for
cancer, improved functional capacity before surgery and
accelerated functional recovery. Those receiving standard
of care deteriorated. The specific role of nutritional
prehabilitation alone on functional recovery is unknown.
Objective: This study was undertaken to estimate the
impact of nutrition counseling with whey protein on
preoperative functional walking capacity and recovery
in patients undergoing colorectal resection for cancer.
Design: We conducted a double-blinded randomized
controlled trial at a single university-affiliated tertiary
center located in Montreal, Quebec, Canada. Colon
cancer patients (n=48) awaiting elective surgery
for nonmetastatic disease were randomized to
receive either individualized nutrition counseling with
whey protein supplementation to meet protein needs or
individualized nutrition counseling with a nonnutritive
placebo. Counseling and supplementation began 4 weeks
before surgery and continued for 4 weeks after surgery.
Main Outcome Measure: The primary outcome was
change in functional walking capacity as measured with
the 6-minute walk test. The distance was recorded at
baseline, the day of surgery, and 4 weeks after surgery.
A change of 20 m was considered clinically meaningful.
Results: The whey group experienced a mean
improvement in functional walking capacity before
surgery of +20.8m, with a standard deviation of
42.6m and the placebo group improved by +1.2 (65.5)
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m (P=0.27). Four weeks after surgery, recovery rates
were similar between groups (P=0.81).

Conclusion: Clinically meaningful improvements in
functional walking capacity were achieved before
surgery with whey protein supplementation. These
pilot results are encouraging and justify larger-
scale trials to define the specific role of nutrition
prehabilitation on functional recovery after surgery.

Commentaires du Dr. Gutman:

L'un des premiers essais controlés randomisés en double
aveugle pour examiner les avantages de la préhabilitation
avec Immunocal a été mené par le Dr Carli a I'Université
McGill de Montréal. Méme dans ce petit essai, les patients
subissant une opération pour un cancer de lintestin
ont bénéficié de résultats significatifs, ce qui a alimenté
lintérét pour des études plus importantes.

k|
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La préhabilitation
multimodale améliore

la capacité fonctionnelle
avant et apres la chirurgie
colorectale pour le
cancer: Une expérience de
recherche de cinq ans

Abstract

Multimodal
preoperative conditioning intervention in form of

Background: prehabilitation is a

exercise, nutritional assessment, whey protein
supplementation, and anxiety-coping technique.
Despite recent evidence suggesting that

prehabilitation could improve functional capacity in
patients undergoing colorectal surgery for cancer,
all studies were characterized by a relatively small
sample size. The aim of this study was to confirm what
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was previously found in three small population trials.
defined as an increase in 6MWD from baseline by at
least 19 m. Changes in 6MWD before surgery, at four
and eight weeks were compared between groups.
Results: Of the total study population, 113 subjects
(61%) underwent prehabilitation. Changes in 6MWD in
the prehabilitation group were higher compared to the
rehabilitation/control group during the preoperative
period {30.0 [standard deviation (SD) 46.7] m vs. -5.8
(SD 40.1) m, p<0.001}, at four weeks [-11.2 (SD 72) m vs.
-72.5 (SD 129) m, p<0.01], and at eight weeks [17.0 (SD
84.0) m vs. -8.8 (SD 74.0) m, p=0.047]. The proportion
of subjects experiencing a significant preoperative
improvement in physical fithness was higher in those
patients who underwent prehabilitation [68 (60%) vs. 15
(21%), p<0.001].

Conclusion: In large secondary analysis, multimodal
prehabilitation resulted in greater improvement in walking
capacity throughout the whole perioperative period when
compared to rehabilitation started after surgery.

Commentaires du Dr. Gutman:

L'équipe du Dr Carlia passé enrevue cingannées d'essais
de préhabilitation des patients ayant subi une chirurgie
du cancer afin de réexaminer les statistiques qui en
résultent. La combinaison des résultats de plusieurs
petits essais dans cette analyse plus large a permis
d'obtenir une plus grande signification statistique et une
plus grande confiance dans les résultats.
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Le programme de préhabilitation
de quatre semaines est suffisant
pour modifier les comportements
d’exercice et améliorer la

capacité de marche fonctionnelle
préopératoire des patients atteints
d’un cancer colorectal

Abstract

Purpose: High complication rates following colorectal
surgery render many patients unable to fully regain
functional capacity, thus seriously compromising
quality of life. The aim of this study was to assess
whether a 4-week trimodal prehabilitation program
(exercise, nutritional supplementation, and counseling
on relaxation techniques), implemented during the
preoperative period, is sufficient to modify exercise
behaviors and improve functional capacity of elderly
patients scheduled for colorectal cancer surgery.
Methods: Patients were assigned to either a
prehabilitation (PREHAB; n = 57) or matched time
control group (CTRL; n = 59). Over the 4-week period
prior to surgery, patients in PREHAB participated in
a trimodal prehabilitation program. Patients in CTRL
received the same program but only postoperatively.
The Community Healthy Activities Model Program
for Seniors (CHAMPS) questionnaire was used to
measure physical activity levels, while the 6-min walk
test (BMWT) was used for assessment of functional
walking capacity. Measurements were collected at
baseline and at the time of surgery.

Results: Over the preoperative period, patients
in  PREHAB significantly
of moderate- and physical
activities that they performed. PREHAB patients
also demonstrated a greater improvement in 6MWT
compared to CTRL.

At the time of surgery, a greater proportion of

increased the amount

vigorousintensity

patients in PREHAB met current physical activity
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guidelines, as compared to CTRL. Conclusions:
These findings highlight the positive effects of a
trimodal prehabilitation program on patients’ physical
activity levels and functional walking capacity and
demonstrate that
and improving physical function within the 4-week

modifying exercise behaviors

preoperative period are an achievable goal.

Commentaires du Dr. Gutman:

L'équipe du Dr Carli a donné Immunocal a des patients
se préparant a une opération du cancer de lintestin,
et a montré que cette préhabilitation améliorait leurs
performances physiques et leur niveau d'activité physique
par la suite. Ces importants indicateurs de rétablissement
aident a déterminer quand les patients peuvent étre

libérés en toute sécurité et retrouver leur indépendance.
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Effet de la préhabilitation

a I'exercice et a la nutrition
sur la capacité fonctionnelle
dans la chirurgie du cancer
ocesophago-gastrique Un essai
clinique randomisé

Abstract

Is a key element in the care continuum for patients with
esophagogastric cancer. Prehabilitation, a preoperative
conditioning intervention aiming to optimize physical
status, has not been tested in upper gastrointestinal
surgery to date.

Objective: To investigate whether prehabilitation is
effective in improving functional status in patients
undergoing esophagogastric cancer resection.

Design, Setting, and Participants: A randomized clinical
trial (available-case analysis based on completed
assessments) was conducted at McGill University
Health Centre (Montreal, Quebec, Canada) comparing
prehabilitation with a control group. Intervention

28

consisted of preoperative exercise and nutrition
optimization. Participants were adults awaiting elective
esophagogastric resection for cancer. The study dates
were February 13, 2013, to February 10, 2017.

Main Outcomes and Measures: The primary outcome was
change in functional capacity, measured with absolute
change in 6-minute walk distance (6MWD). Preoperative
(end of the prehabilitation period) and postoperative
(from 4 to 8 weeks after surgery) data were compared
between groups.

Results: Sixty-eight patients were randomized, and 51
were included in the primary analysis. The control group
were a mean (SD) age, 68.0 (11.6) years and 20 (80%)
men. Patients in the prehabilitation group were a mean
(SD) age, 67.3 (7.4) years and 18 (69%) men. Compared
with the control group, the prehabilitation group had
improved functional capacity both before surgery (mean
[SD] 6MWD change, 36.9 [51.4] vs -22.8 [52.5] m;
P<.001) and after surgery (mean [SD] 6MWD change,
15.4 [65.6] vs -81.8 [87.0] m; P <.001).

Conclusions and Relevance: Prehabilitation improves
perioperative functional capacity in esophagogastric
surgery. Keeping patients from physical and nutritional
status decline could have a significant effect on the
cancer care continuum.

Commenlaires du Dr. Gultman:

Cet essai clinique randomisé réalisé par I'équipe du Dr
Carli a permis de tester un programme de préhabilitation
en deux volets (exercice et nutrition) sur des patients
avant une opération de l'estomac et de l'oesophage. Les
patients ayant suivi ce programme se sont mieux remis de
l'opération que ceux qui ont suivi le traitement standard.
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Evaluation du programme de
préhabilitation multimodale
supervisée des patients
cancéreux subissant une
résection colorectale: Un essai
controlé randomisé

Abstract

Background Prehabilitation has been previously
shown to be more effective in enhancing
postoperative functional capacity than rehabilitation
alone. The purpose of this study was to determine
whether a weekly supervised exercise session could
provide further benefit to our current prehabilition
program, when comparing to standard post-surgical
rehabilitation.

Methods A parallel-arm single-blind randomized
control trial was conducted in patients scheduled
for non-metastatic colorectal cancer resection.
Patients were assigned to either a once weekly
supervised prehabilitation (PREHAB+, n=41) or
standard rehabilitation (REHAB, n=39) program.
Both multimodal programs were home-based
program and consisted of moderate intensity aerobic
and resistance exercise, nutrition counseling with
daily whey protein supplementation and anxiety-
reduction strategies. Functional exercise capacity,
as determined by the 6-minute walk test distance
(6MWD), was the primary outcome. Exercise quantity,
intensity and energy expenditure was determined by
the CHAMPS questionnaire.

Results Both groups were comparable for baseline
walking capacity and included a similar proportion
of patients who improved walking capacity (>20 m)
during the preoperative period. After surgery, changes
in BMWD were also similarin both groups. In PREHAB+,
however, there was a significant association between
physical activity energy expenditure and 6MWD
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(p <.01). Previously inactive patients were more likely
to improve functional capacity due to PREHAB+.
Conclusions The addition of a weekly supervised
exercise session to our current prehabilitation
program did not further enhance postoperative
walking capacity when compared to standard REHAB
care. Sedentary patients, however, seemed more
likely to benefit from PREHAB+. An association was
found between energy spent in physical activity and
6MWD. This information is important to consider when
designing cost-effective prehabilitation programs.

Commentaires du Dr. Gutman:

Cette étude controlée et randomisée examine, sur des
patients opérés d'un cancer de lintestin, les avantages
de la préhabilitation en utilisant Immunocal comme
intervention diététique.

| s
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Maximiser I’adhésion
des patients a la
préhabilitation: que
disent les patients?

Abstract

prehabilitation

Purpose  Multimodal
(exercise, nutrition, and anxiety reduction) have been

programs

shownto be successfulforenhancing patients’ physical
function prior to surgery, although adherence remains
a challenge. Given the short pre-operative period,
maintaining adherence is critical to maximize program
effectiveness. This study was designed to better
understand patients’ perspectives of prehabilitation
and to identify factors related to program adherence.
Methods A qualitative descriptive study was
conducted based on 52 cancer patients enrolled in
a prehabilitation program at the Montreal General
Hospital, Montreal, Canada. Data was collected with
a structured questionnaire designed to evaluate the
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program. Results Patients enjoyed their experience in
prehabilitation, especially the exercise program and
training sessions. The primary motivating factor for
participation was to be physically prepared for the
surgery. The most challenging exercise component
was resistance training, while the most enjoyed was
the aerobic training. Approximately 50% of patients
were interested in group fitness classes as opposed
to supervised individual training sessions for reasons
related to social support. The preferred methods for
exercise program delivery were homebased and one
supervised exercise session per week. The biggest
barrier to participation was related to transportation.
Conclusions These findings highlight the need to make
prehabilitation programs more patient-centered. This
is critical when designing more effective therapeutic
strategies tailored to meet patients’ specific needs
while overcoming program nonadherence.

Commentaires du Dr. Gutman:

Cet article est le résultat d’'une enquéte auprés de
patients ayant suivi un programme de préhabilitation
multimodale pour le traitement du cancer. Ce
programme comprenait des stratégies telles que
'exercice physique, lintervention alimentaire et le
conseil psychologique. L'intervention diététique était
Immunocal. Des éléments du programme ont été
examinés dans le but d’amener les patients a adhérer

plus étroitement et & se conformer aux directives.
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Effet de la préhabilitation
a I’exercice et a la
nutrition sur la capacite
fonctionnelle dans la
chirurgie du cancer
cesophago-gastrique: Un
essai clinique randomisé

Abstract

Importance Preserving functional capacity is a
key element in the care continuum for patients
with esophagogastric cancer.

preoperative conditioning

Prehabilitation, a
intervention aiming to
optimize physical status, has not been tested in
upper gastrointestinal surgery to date. OBJECTIVE
To investigate whether prehabilitation is effective in
improving functional status in patients undergoing
esophagogastric cancer resection.

Main Outcomes and The
outcomewas change in functional capacity, measured

Measures primary
with absolute change in 6-minute walk distance
(6MWD). Preoperative (end of the prehabilitation
period) and postoperative (from 4 to 8 weeks after
surgery) data were compared between groups.

Results Sixty-eight patients were randomized, and
51 were included in the primary analysis. The control
group were a mean (SD) age, 68.0 (11.6) years and 20
(80%) men. Patients in the prehabilitation group were
a mean (SD) age, 67.3 (7.4) years and 18 (69%) men.
Compared with the control group, the prehabilitation
group had improved functional capacity both before
surgery (mean [SD] 6MWD change, 36.9 [51.4] vs
-22.8 [52.5] m; P <.001) and after surgery (mean [SD]
6MWD change, 15.4 [65.6] vs -81.8 [87.0]m; P < .001).
Conclusions and Relevance Prehabilitation improves
perioperative functional capacity in esophagogastric

N

surgery. Keeping patients from physical and nutritional
status decline could have a significant effect on the
cancer care continuum.

Commentaires du Dr. Gulman:

Dans une stratégie de préhabilitation bimodale, ou les
patients atteints de cancer étaient prétraités avec une
optimisation nutritionnelle et de lexercice. Ces patients
atteints d’'un cancer de lestomac ou de loesophage ont
été sélectionnés au hasard pour suivre une préhabilitation
ou un traitement standard. Loptimisation nutritionnelle a
utilisé Immunocal comme intervention active. Le groupe de
préhabilitation s'est beaucoup mieux remis de l'opération.
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Préhabilitation
multimodale pour
améeliorer la capacité
fonctionnelle apres une
cystectomie radicale:
Un essai controle
randomisé

Abstract

Background In patients with bladder cancer, poor
functional status has remarkable deleterious effects
on postoperative outcome and prognosis. Conditioning
intervention initiated before surgery has the potential
to reduce functional decline attributable to surgery.
Nonetheless, evidenceis lacking in patients undergoing
radical cystectomy. Objective To determine whether a
preoperative multimodal intervention (prehabilita- tion)
is feasible and effective in radical cystectomy. Design,
setting, and participants: This study, conducted at an
academic tertiary health care institution, enrolled adult
patients scheduled for radical cystectomy. From August
2013 to October 2017, 70 patients were randomized:
35 to multimodal prehabilitation (prehab group) and 35
to standard care (control group).

Intervention  Multimodal prehabilitation
preoperative conditioninginterventionincluding aerobic
and resistance exercise, diet therapy, and relaxation
techniques. Outcome measurements and statistical
analysis Primary outcome was perioperative change
in functional capacity, measured with the distance
covered during a 6-min walk test (6BMWD), assessed
at baseline, before surgery, and at 4 and 8 wk after
surgery. Data were compared using robust mixed linear
models for repeated measures. Results and limitations:
Preoperative change in 6BMWD compared with baseline
was not significantly different between groups (prehab
group 40.8 [114.0] m vs control group 9.7 (108.4) m, p
= 0.250). However, at 4 wk after surgery, a significant
difference in functional capacity was detected (6MWD,

was a
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prehab group -15.4 [142.5] m vs control group -97.9
[123.8] m, p = 0.014). No intervention-related adverse
effects were reported.

Conclusions Data suggested that multimodal
prehabilitation resulted in faster functional recovery
after radical cystectomy. Patient summary: After major
cancer surgery, people usually feel week and tired, and
have less energy to perform activities of daily living.
In this study, we showed that using the time before
surgery to promote exercise and good nutrition could
fasten recovery after the surgical removal of the bladder.

Commentaires du Dr. Gutman:

L'équipe du Dr Franco Carli a réalisé une étude de contrdle
randomisée sur des patients atteints d’'un cancer de la
vessie et ayant subi une cystectomie totale (ablation de
la vessie). Un groupe a bénéficié d’'une préhabilitation
avant l'opération consistant en exercices, optimisation
nutritionnelle a laide dImmunocal, et techniques de
relaxation pour soulager l'anxiété. Par rapport a un
groupe recevant une thérapie standard, le groupe en
préhabilitation a bénéficié d’'une récupération plus rapide
et a pu retrouver sa force et son énergie pour reprendre
une vie normale

N
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La préhabilitation
trimodale pour la chirurgie
colorectale atténue les
pertes postopératoires

de masse maigre: Une
analyse regroupée d’essais
controlés randomisés

Abstract

Background & aims Preservation of lean body mass is
an important cancer care objective. The capacity for
prehabilitation interventions to modulate the lean body
mass (LBM) of colorectal cancer patients before and
after surgery is unknown.

Methods A pooled analysis of two randomized controlled
trials of trimodal prehabilitation vs. trimodal rehabilitation
at a single university-affiliated tertiary center employing
Enhanced Recovery After Surgery (ERAS) care was
conducted. The prehabilitation interventions included
exercise, nutrition, and anxietyreduction elements
that began approximately four weeks before surgery
and continued for eight weeks after surgery. The
rehabilitation interventions were identical to the
prehabilitation interventions but were initiated only
after surgery. Body composition, measured using
multifrequency bioelectrical impedance analysis, was
recorded at baseline, presurgery, 4 and 8 weeks after
surgery. The primary outcome was change in LBM before
and after colorectal surgery for cancer. A mixed effects
regression model was used to estimate changes in body
mass and body composition over time controlling for
age, sex, baseline body mass index (BMI), baseline six-
minute walk test (BMWT), and postoperative compliance
to the interventions. NCT02586701 & NCT01356264.
Results Pooled data included 76 patients who followed
prehabilitation and 63 patients who followed rehabilitation
(n Ya 139). Neither group experienced changes in
preoperative LBM. Compared to rehabilitated patients,
prehabilitated patients had significantly more absolute

N

aGillis C, bFenton TR, cSajobi TT, dMinnella EM, dAwasthi R,
elLoiselle SE fLiberman AS, fStein B, fCharlebois P, dCarli F
aCumming School of Medicine, Department of Community
Health Sciences, University of Calgary, Alberta, Canada
bCommunity Health Sciences, Institute of Public Health,
Alberta Children’s Hospital Research Institute, Cumming School
of Medicine, University of Calgary, and Nutrition Services,
Alberta Health Services, Alberta, Canada cCumming School of
Medicine, Department of Community Health Sciences & O’Brien
Institute for Public Health, University of Calgary, Calgary,
Alberta, Canada dDepartment of Anesthesia, McGill University,
Montreal, Quebec, Canada eDepartment of Nutrition and

Food Services, McGill University, Montreal, Quebec, Canada
fDepartment of Surgery, McGill University, Montreal, Quebec,
Canada

and relative LBM at four and eight-weeks post-surgery
in models controlling for age, sex, baseline BMI, baseline
6MWT, and compliance to the postoperative intervention.
Conclusion Trimodal prehabilitation attenuated the
post-surgical LBM loss compared to the loss observed
in patients who received the rehabilitation intervention.
Patients who receive neither intervention (i.e., standard
of care) would be likely to lose more LBM. Offering a
prehabilitation program to colorectal cancer patients
awaiting resection is a useful strategy to mitigate the
impact of the surgical stress response on lean tissue
in an ERAS setting, and, in turn, might have a positive
impact on the cancer care course.

Commentaires du Dr. Gulman:

La perte de masse musculaire est toujours une
conséquence grave du cancer et de son traitement.
Dans une étude conjointe entre I'Université de Calgary
et [I'Université McGill (toutes deux au Canada),
une analyse commune de deux essais distincts de
préhabilitation sur des patients atteints d'un cancer
du colon a été réalisée. Les patients en préhabilitation
avaient subi une intervention préchirurgicale avec trois
stratégies distinctes, 1) un programme d'exercice, 2) une
optimisation nutritionnelle a l'aide d'Immunocal, et 3) un
soutien psychologique. Par rapport a un groupe similaire
ne recevant que des soins standard, les patients en
préréhabilitation ont subi une perte de masse musculaire
maigre nettement moins importante.

33



HEALTH PSYCHOLOGY 2019 Oct;38(10):900-909

Dépression et état fonctionnel
des patients atteints d’'un
cancer colorectal en attente
d’une intervention chirurgicale
: Impact d’un programme de
préhabilitation multimodale

Abstract

Objective Depression and poor functional status (FS)
frequently co-occur. Though both predict adverse
surgical outcomes, research examining preoperative
(FP;
capacity (FC; performance-based)
measures in depressed cancer patients is lacking.

functional performance self-reported) and

functional

Prehabilitation, a preoperative intervention including
exercise, nutrition, and stress-reduction, may improve
FC; however, whether depressed patients benefit
from this intervention remains unknown. The primary
objectives were to (a) assess differences in FP and
FC and (b) explore the impact of prehabilitation on FC
in individuals with depressive symptoms versus those
without.

Method A secondary analysis was conducted on
172 colorectal cancer patients enrolled in three
studies comparing prehabilitation with a control
group (rehabilitation). Measures were collected at
4 weeks preand 8 weeks postoperatively. FP, FC,
and psychological symptoms were assessed using
the 36-Item Short Form Health Survey, Six-Minute
Walk Distance (6MWD), and Hospital Anxiety and
Depression Scale (HADS), respectively. Subjects
were divided into three groups according to baseline
psychological symptoms: no psychologicalsymptoms
(HADS-N), (HADS-A), or
depressive-symptoms Main objectives

anxiety-symptoms
(HADS-D).
were tested using analyses of variance, chi-square
tests, and multivariate logistic regression.
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Meagan Barrett-Bernstein, Department of Psychiatry,
McGill University Francesco Carli, Department of
Anesthesia, McGill University Health Centre Ann Gamsa,
Clinical Psychology, McGill University Celena Scheede-
Bergdahl, Department of Kinesiology and Physical
Education, McGill University Enrico Minnella, McGill
University Agnihotram V. Ramanakumar, Department of
Oncology, Research Institute, McGill University Health
Centre, Montreal, Canada Leon Tourian, Department of
Psychiatry, McGill University

Results At baseline, HADS-D reported lower FP, had
shorter 6BMWD, and a greater proportion walked 400
m. Prehabilitation was associated with significant
improvements in 6MWD in HADS-D group but not in
HADS-N or HADS-A groups.

Conclusion Poorer FS was observed in subjects with
depressive symptoms, and these subjects benefited
most from prehabilitation intervention. Future research
could examine whether severity of depression and
co-occurrence of anxiety differentially impact FS and
whether prehabilitation can improve psychological
symptoms and quality of life.

Commentaires du Dr. Gutman:

Cet article a examiné les avantages psychologiques
potentiels d'un programme de préhabilitation pour les
patients atteints d’'un cancer du cblon qui subissent
une intervention chirurgicale. Il met en commun les
résultats de trois précédentes études randomisées
sur ces patients, leur niveau de dépression et
la maniére dont cela a pu affecter leur résultat.
Les patients ayant bénéficié d'une préhabilitation
(exercice préchirurgical, optimisation alimentaire avec
Immunocal et conseils psychologiques) ont montré
une plus grande amélioration des symptémes de
dépression que les groupes comparables ne recevant
pas de soins préhospitaliers.
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La surveillance médicale
du mode de vie sain

des patients cancéreux
(MCL en anglais)
ameéliore la réadaptation
postopératoire

Abstract

Objective to explore the effect of medical supervision
for cancer (chronic disease) patients’ healthy lifestyle
(Mcl) on the postoperative rehabilitation of tumor
patients.

Methods fifty patients with solid tumor were randomly
assigned into the intervention group or the control
group. Twenty-five patients in the intervention
group were given mcl during perioperative period,
while another 25 cancer patients with the same
disease background were subjected to routine

clinical treatments. Hospital stay, postoperative
complications, nutritional risk screening, nutritional
assessment, main laboratory values and quality of life
of two groups were compared. Results All 50 patients
completed the operation as planned. The differences
in hospital stay, postoperative complication incidence
rate, nutritional assessment and KPS score were
statistically significant between two groups (P<0.05).
The values of leukocyte, lymphocyte, hemoglobin,
platelet of two groups have no statistically significant
difference (P>0.05). The emotional function, nausea
and vomiting, loss of appetite, insomnia and diarrhea
in the intervention group were significantly improved
compared with the control group (P<0.05). PGSGA
score is correlated with total protein, prealbumin and
albumin levels (P<0.05).

Conclusions MCL can shorten the hospital stay,
reduce the incidence of postoperative complications,
improve nutritional enhance serum total

protein,

N

status,

prealbumin and albumin levels, improve

Zhang X, 2Wu XJ, 3Luo M, 4Xiong LL, 5Du C, 6Shi HP
IMarryhealth Enterprises (Chongging) Ltd., Chongging,
China 2Cancer Nutritional Treatment Center, Neijiang
Second People’s Hospital, Neijiang, Sichuan, China
3Medical Department/Department of Clinical Nutrition
| Department of Psychiatry, Neijiang Second People’s
Hospital, Neijiang, Sichuan, China 4Cancer Center,
Neijiang Second People’s Hospital, Neijiang, Sichuan,
China 5department of Gastrointestinal/Clinical Nutrition
Surgery, Beijing Shijitan Hospital, Capital Medical
University, Beijing, China

emotional function, reduce the incidence of nausea
and vomiting, appetite loss, insomnia and diarrhea.

Commentaires du Dr. Gutman:

Dans le prolongement de plusieurs conférences
de préhabilitation présentées en Chine par le Dr
Franco Carli et moi-méme, les Chinois ont poursuivi
eux-mémes cette stratégie. Dans cette variante,
les patients ont été placés dans un programme de
modification du régime alimentaire et du mode de
vie (MCL en anglais), qui incluait Immunocal comme
agent interventionnel. Sélectionné au hasard pour
recevoir soit le traitement standard soit le MCL, le
groupe MCL a montré une amélioration du séjour a
I'n6pital, des complications postopératoires, de I'état
nutritionnel et des symptoémes physiques tels que
nausées, vomissements, anorexie, diarrhée et bien-
étre émotionnel.
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Effet de la préhabilitation
multimodale par rapport ala
réhabilitation postopératoire
sur les complications
postoperatoires a 30 jours
pour les patients fragiles
subissant une résection de
cancer colorectal: Un essai
clinique randomisé
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Abstract

Importance Research supports use of prehabilitation
to optimize physical status before and after colorectal
cancer resection, but its effect on postoperative

36

complications remains unclear. Frail patients are
a target for prehabilitation interventions owing to
increased risk for poor postoperative outcomes.

after randomization because they refused surgery
(n = 3), died before surgery (n = 3), had no cancer
(n = 1), had surgery without bowel resection (n = 1),
or were switched to palliative care (n = 2). Hence,
110 patients were included in the intention-to-treat
analysis (55 in the prehabilitation [Prehab] and 55 in
the rehabilitation [Rehab] groups). Data were analyzed
from July 25 through August 21, 2019. Interventions
Multimodal program involving exercise, nutritional,
and psychological initiated before
(Prehab group) or after (Rehab group) surgery. All

patients were treated within a standardized enhanced

interventions

recovery pathway.

Main Outcomes and Measures The primary outcome
included the Comprehensive Complications Index
measured at 30 days after surgery. Secondary
30-day
complications, primary and total length of hospital
stay,
hospital readmissions, recovery of walking capacity,
and patient-reported outcome measures.

outcomes were overall and severe

30-day emergency department visits and

Continued on next page.
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Effet de la préhabilitation
multimodale par rapport ala
réhabilitation postopératoire
sur les complications
postopceratoires a 30 jours
pour les patients fragiles
subissant une résection de
cancer colorectal : Un essai
clinique randomisé

Abstract

Continued from previous page.

(SD)
agewas 78 (7) years; 52 (47.3%)were men and 58

Results Of 110 patients randomized, mean

(52.7%)werewomen; 31 (28.2%) had rectal cancer;
and 87 (79.1%) underwent minimally invasive surgery.
Therewas no between-group difference in the
primary outcome measure, 30-day Comprehensive
Complications Index (adjusted mean difference, -3.2;
95%Cl, -11.8 to 5.3; P = .45). Secondary outcome
measureswere also not different between groups.
Conclusions and Relevance In frail patients undergoing
colorectal cancer resection (predominantly minimally
invasive) within an enhanced recovery pathway, a
multimodal prehabilitation program did not affect
postoperative outcomes. Alternative strategies
should be considered to optimize treatment of frail

patients preoperatively.

Commentaires du Dr. Gutman:

Apres avoir déja publié une multitude détudes montrant
les avantages des stratégies de préhabilitation, cet essai
n'a pas réussi a améliorer les résultats chez ces patients

NIig

1Carli F, 1Bousquet-Dion G, TAwasthi R, 2Elsherbini

N, 3Liberman S, 4Boutros M, 3Stein B, 3Charlebois

P, 4Ghitulescu G, 4Morin N, 5Jagoe T, 6Scheede-
Bergdahl C, TMinnella EM, 3Fiore JF Jr. 1Department of
Anesthesia, Montreal General Hospital, McGill University
Health Centre, Montreal, Quebec, Canada; 2Currently

a medical student at Montreal General Hospital, McGill
University Health Centre, Montreal, Quebec, Canada;
3Department of Surgery, Montreal General Hospital,
McGill University Health Centre, Montreal, Quebec,
Canada; 4Department of Surgery, Sir Mortimer B. Davis
Jewish General Hospital, Montreal, Quebec, Canada;
5Department of Medicine, Sir Mortimer B. Davis

Jewish General Hospital, Montreal, Quebec, Canada;
6Department of Anesthesia, McGill Research Centre for
Physical Activity and Health, McGill University, Montreal,
Quebec, Canada.

tres fragiles. L'age moyen étant de 78 ans, il semble que
dans ce groupe fragile de patients opérés d'un cancer,
les modifications du programme de préhabilitation en
place devraient étre ajustées pour mieux convenir a
cette population.
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Préhabilitation
multimodale pour la
chirurgie du cancer
du poumon : Un essai
controlé randomisé
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Ferreira V, Minnella EM, Awasthi R, Gamsa A, Ferri
L, Mulder D, Sirois C, Spicer J, Schmid S, Carli F.
Department of Kinesiology and Physical Education,
McGill University, Montreal, Canada Department
of Anesthesia, McGill University, Montreal, Canada
Division of Thoracic Surgery, McGill University
Health Centre, Montreal, Canada

Abstract

Background: To determine whether a multimodal
prehabilitation program enhances post- operative functional
recovery compared to multimodal rehabilitation.

Methods: Patients scheduled for non-small cell lung cancer
resection were randomized to two groups receiving home-
based moderate intensity exercise, nutritional counseling
with whey protein supplementation and anxiety reducing
strategies, either for four weeks before (PREHAB, n=52) or
8 weeks after surgery (REHAB, n=43). Functional capacity
(FC) was measured by the six-minute walk test (6MWT)
at baseline, immediately prior to surgery, four and eight
weeks after surgery. All patients were treated according
to Enhanced Recovery Pathway (ERP) guidelines. Results:
There was no difference in FC at any time point during
the perioperative period between the two multimodal
programs. By eight weeks after surgery, both groups
returned to baseline FC and a similar proportion of patients
(over 75%) in both groups had recovered to their baseline.
Conclusions: In patients undergoing surgical resection
for lung cancer within the context of ERP, multimodal
prehabilitation initiated four weeks prior to surgery is as
effective in recovering FC as multimodal rehabilitation.

Commentaires du Dr. Gutman:

Poursuivant lexpansion de la littérature établissant
l'efficacité de la préhabilitation dans la chirurgie du cancer,
I'équipe du Dr Carli a découvert que dans cet essai
particulier, la préhabilitation était égale a la réhabilitation
dans l'amélioration de la capacité fonctionnelle de ces
patients. D'autres études sont a venir
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Capacité fonctionnelle des
patients prédiabétiques:
effet de la préhabilitation
multimodale chez les
patlents subissant une
résection du cancer
colorectal

Abstract

Background: Prehabilitation is the process of

increasing functional capacity (FC) before surgery.
Poor glycemic control is associated with worse
outcomes in patients undergoing surgery. Therefore,
prediabetic patients could particularly benefit from
prehabilitation.

Methods: This is a pooled analysis of individual
patient data from three multimodal prehabilitation
trials in colorectal cancer surgery. Following a
baseline assessment using the 6-minute walking test
(6MWT),
prehabilitation or to a control group. Participants were

reassessed 24 h before surgery and 4 weeks after

subjects were randomized to multimodal

surgery. Prediabetes (PreDM) was defined as HbAlc
5.7%- 6.4%. Multivariable logistic regression was
used to adjust for potentially confounding variables.
Results: Participation in a prehabilitation program
was the most important predictive factor of clinical
improvement in FC prior to surgery (Adjusted OR 2.42,
95% Cl11.18, 4.94); prediabetes was not a statistically
significant predictor of improvement in FC after
adjustments for covariates. Prehabilitation attenuated
the loss of FC in unadjusted analyses after surgery in
prediabetic patients (PreDM Control: median change
-6 m [IQR -50-20] vs PreDM Prehab: median change
+25 m [IQR -20-53], p = 0.045). Adjusted analyses
also suggested the protective effect against loss of
FC after surgery was stronger in prediabetic patients
(PreDM Prehab vs PreDM Control: OR 5.5, 95% Cl: 1.2-
25.8; Normo Prehab vs Normo Control: OR 1.5, 95% ClI:
0.53-4.52).

N

Conclusions: Multimodal prehabilitation

Katherine Chabot , Chelsia Gillis , Enrico Maria
Minnella , Vanessa Ferreira , Rashami Awasthi,
Gabriele Baldini ,
Department of Anesthesia, McGill University,
Montreal, Canada;

Department of Anesthesia and Intensive Care, San
Raffaele Scientific Institute, Milan, Italy;
Department of Kinesiology and Physical Education,
McGill University, Montreal, Canada

Francesco Carli

favored clinical recovery of FC after surgery in CRC
patients, especially prediabetic patients.

Commentaires du Dr. Gulman:

Ayant bien établi les bénéfices de la préhabilitation sur
les patients opérés pour un cancer colorectal, Iéquipe
de I'Université McGill a voulu mieux définir dans quelles
sous-catégories de patients cette stratégie pouvait avoir
une importance particuliere. Dans cet article, ils se sont
concentrés sur les patients prédiabétiques. Ce groupe
démographique est connu pour présenter un risque plus
élevé a la fois pour la chirurgie et ses complications.
Lutilisation de la préhabilitation, qui incluait Immunocal
comme intervention nutritionnelle, a démontré une nette
amélioration de la récupération clinique.
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Les patients agés et
fragiles qui ne peuvent
atteindre une distance
de marche de 400 m
en 6 minutes avant une
chirurgie colorectale
souflrent davantage

de complications
postopératoires

Abstract

Introduction: Recent efforts to prehabilitate intermediately
frail and frail (Fried frailty criteria =2) elective colorectal
cancer patients did not influence clinical nor functional
outcomes. The objective of this secondary analysis was
to describe the subset of intermediately frail and frail
prehabilitated patients who could not attain a minimum
400 m (a prognostic cut-point used in other patient
populations) 6-min walking distance (6MWD) before
elective surgery.

Materialsandmethods: Secondary analysisofarandomized
controlled trial. Patients participated in multimodal
prehabilitation at home and in-hospital for approximately
four weeks before colorectal surgery. Primary outcome
was incidence of postoperative complications within 30
days of hospital discharge.

Results: Sixty percent of the patients who participated in
prehabilitation did not reach a minimum walking distance
of 400 m in 6 min before surgery. Compared to the group
that attained 2400 m 6MWD (n = 19), the <400 m group
(n = 28) were older, had higher percent body fat, lower
physical function, lower self-reported physical activity,
higher American Society of Anesthesiologists (ASA)
classification, and twice as many were in critical need of
a nutrition intervention at baseline. No group differences
were observed regarding frailty status (P = 0.775). Sixty-

40

one percent of the <400 m 6MWD group experienced at
least one complication within 30 days of surgery compared
to 21% in the 2400 m group (P = 0.009).

Conclusion: Several preoperative characteristics were
identified in the <400 m 6MWD group that could be
useful in screening and targeting future prehabilitative
treatments. Future trials should investigate use of a 400 m
standard for the 6BMWD as a minimal treatment target for
prehabilitation

Commentaires du Dr. Gutman:

Apreés avoir publié de nombreux essais réussis démontrant
les avantages d’une intervention de préhabilitation pour les
patients ayant subi une chirurgie du cancer, il était évident
gu’il y avait un sous-ensemble de patients qui n‘étaient pas
en mesure de participer avec succés au programme. Le
programme consistait en des exercices préchirurgicaux,
une intervention nutritionnelle avec Immunocal et un
soutien psychologique. Le sous-groupe de patients qui
n'ont pas réussi comprenait des patients agés et fragiles
(fragiles selon les critéres établis). Léchec reposait sur
leur incapacité a effectuer le test de marche de 6 minutes.
Il a été suggéré dutiliser un autre test de performance
physique pour étudier cette population
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Les patients souffrant

de cancer du poumon et
souffrant de malnutrition ont
une capacité fonctionnelle

de base médiocre, mais

les améliorations les plus
importantes sont obtenues
grace a la préhabilitation
multimodale

Abstract

Objective: The objective is to characterize the presence
of malnutrition, examine the association between
malnutrition and baseline functional capacity (FC), and
the extent to which patients benefit from preoperative
multimodal prehabilitation in patients undergoing lung
resection for cancer.

Methods: Data from 162 participants enrolled in
multimodal prehabilitation or control before lung cancer
surgery were analyzed. Malnutrition was measured using
the Patient-Generated Subjective Global Assessment
(PG-SGA) according to triage levels: low-nutrition-risk
(PG-SGA 0-3), moderate-nutrition- risk (4-8) and high-
nutrition-risk (z9). Baseline differences in FC, measured
by the 6-minute walk test (6MWT), were compared.
Factorial analysis of covariance (ANCOVA) was
conducted to examine the effect of nutrition status and
intervention on mean change in 6MWT preoperatively.
Results: 51.2% patients were considered low-
nutrition-risk, 37.7% moderate- nutrition-risk, and
1.1% high-nutrition-risk. Low-nutrition-risk patients
had significantly higher 6MWT at baseline (mean of
484 m [standard deviation (SD) = 88]) compared with
moderate-nutrition-risk (432 m [SD = 107], P = .005)
and high-nutrition-risk groups (416 m [SD = 90], P =
.022). The adjusted mean change in 6MWT between

N

prehabilitation vs control was 18.1 (95% confidence
interval, 3.8 to 32.3) vs 5.6 m (-14.1 to 25.4) in low-
nutrition-risk (P = .309), 28.5 (11 to 46) vs -4 m (-31.3
to 23.4) in moderate-nutrition-risk (P = .053), and 58.9
(16.7 to 101.2) vs -39.7 m (-80.2 to 0.826) in high-
nutrition-risk group (P = .001).

Conclusions: Lung cancer patients at high-nutrition-
risk awaiting surgery had significantly lower baseline
FC compared with low-nutrition-risk patients but
experienced significant improvements in preoperative
FC upon receiving multi- modal prehabilitation.

Commentaires du Dr. Gutman:

En se concentrant sur les patients opérés d'un cancer
du poumon, l'équipe s'est demandée si les patients
souffrant de malnutrition réagissaient différemment
de ceux dont létat nutritionnel était normal a une
intervention de préhabilitation. Cette intervention
consistait en un programme d'exercice pré-chirurgical,
une intervention nutritionnelle avec Immunocal et un
soutien psychologique. Bien que les deux populations
aient bénéficié de la préadaptation, le groupe souffrant de
carences nutritionnelles a montré des bénéfices encore
plus importants.
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Effet de la préhabilitation multimodale sur la
réduction des complications postopératoires et
I’amélioration de la capacité fonctionnelle apres
une chirurgie du cancer colorectal - L'essai
clinique randomis¢ PREHAB

Abstract

lImportance: Colorectal surgery is associated with
substantial morbidity rates and a lowered functional
capacity. Optimization of the patient’s condition in the
weeks prior to surgery may attenuate these unfavorable
sequelae.

Objective: To determine whether multimodal prehabilitation
before colorectal cancer surgery can reduce postoperative
complications and enhance functional recovery.

Design, Setting, PREHAB

randomized clinical trial was an international, multicenter

and Participants: The

trial conducted in teaching hospitals with implemented
enhanced recovery after surgery programs. Adult patients

42

with nonmetastasized colorectal cancer were assessed
for eligibility and randomized to either prehabilitation or
standard care. Both arms received standard perioperative
care. Patients were enrolled from June 2017 to December
2020, and follow-up was completed in December 2021.
However, this trial was prematurely stopped due to the
COVID-19 pandemic.
Interventions: The 4-week in-hospital
multimodal prehabilitation program consisted of a high-
intensity exercise program 3 times per week, a nutritional

intervention,

supervised

psychological support, and a smoking

cessation program when needed.

N



Main  Outcomes and Measures: Comprehensive
Complication Index (CCI) score, number of patients
with CCl score more than 20, and improved walking
capacity expressed as the 6-minute walking distance 4
weeks postoperatively. Results: In the intention-to-treat
population of 251 participants (median [IQR] age, 69 [60-
76] years; 138 [55%] male), 206 (82%) had tumors located
in the colon and 234 (93%) underwent laparoscopic-
or robotic-assisted surgery. The number of severe
complications (CCl score >20) was significantly lower
favoring prehabilitation compared with standard care (21
of 123 [171%] vs 38 of 128 [29.7%]; odds ratio, 0.47 [95%
Cl, 0.26-0.87]; P = .02). Participants in prehabilitation
encountered fewer medical complications (eg, respiratory)
compared with participants receiving standard care (19 of
123 [15.4%)] vs 35 of 128 [27.3%]; odds ratio, 0.48 [95% CI,
0.26-0.89]; P = .02).

Four weeks after surgery, 6-minute walking distance did
not differ significantly between groups when compared
with baseline (mean difference prehabilitation vs standard
care 15.6 m [95% Cl, -1.4 to 32.6]; P = .07). Secondary
parameters of functional capacity in the postoperative
period generally favored prehabilitation compared with
standard care.

Conclusions and Relevance: This PREHAB trial
demonstrates the benefit of a multimodal prehabilitation
program before colorectal cancer surgery as reflected by
fewer severe and medical complications postoperatively
and an optimized postoperative recovery compared with
standard care.

Commentaires du Dr. Gulman:

Ayant bien établi les bénéfices de la préhabilitation sur
les patients opérés pour un cancer colorectal, I'équipe
de I'Université McGill a voulu mieux définir dans quelles
sous-catégories de patients cette stratégie pouvait avoir
une importance particuliere. Dans cet article, ils se sont
concentrés sur les patients prédiabétiques. Ce groupe
démographique est connu pour présenter un risque plus
élevé a la fois pour la chirurgie et ses complications.
L'utilisation de la préhabilitation, qui incluait Immunocal
comme intervention nutritionnelle, a démontré une nette
amélioration de la récupération clinique.

N
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JOURNAL OF MEDICINCE, 2000, 31(5-6):283-302

Traitement de
I’hépatite chronique a
laide de protéines de
lactosérum

(non chauffées)

Abstract

In an open study, the clinical efficacy of whey protein
(Immunocal: cysteine content; 7.6-fold that of casein)
isolated from fresh milk and purified without being
heated was evaluated based on liver function test,
immunological parameters, plasma or lymphocyte
GSH concentrations and hepatitis virus markers in 25
patients with chronic hepatitis B or C. Immunocal (12
g as protein) food (mousse) was given twice a day, in
the morning and evening, for 12 weeks (test period).
Casein (12 g as protein) food (mousse) was given for 2
weeks priorto the start of -supplement with Immunocal
food (induction period) and for 4 weeks after the end
(followup period). The effects of Immunocal food on
various clinical parameters were examined at 4-week
intervals for 18 weeks to evaluate the efficacy of

N

Immunocal. As a result, serum ALT activity decreased
in 6 of 8 patients with chronic hepatitis B 12 weeks
after the start of supplement with Immunocal food.
in 5
concentrations of lipid

Plasma GSH concentrations were increased
of the 8 patients. Serum .
peroxides significantly decreased 8 weeks after
Immunocal food. Serum IL-2 levels began to increase
8 weeks and remained high even after supplement
with Immunocal -food had ended. Furthermore, NK
activity was significantly increased. However, an item
correlating with reduced serum ALT activity could not
be clarified. In 17 patients with chronic hepatitis C,
there wore no significant Immunocal-related changes
in liver function test or immunological parameters.
These findings suggest that long-term supplement
with Immunocal alone may be effective for patients
with chronic hepatitis B, and a further clinical study
that long-term combination therapy with Immunocal
and other agents including interferon may be
effective for those with chronic hepatitis C should be
performed.

Commentaires du Dr. Gutman:

Trés tot dans son développement, un certain nombre
de sociétés pharmaceutiques différentes ont envisagé
d’acquérir Immunocal. L'une d’entre elles était le géant
japonais Otsuka Pharmaceuticals. Ce qui intéressait
le Dr Watanabe, le Dr Kondo et les autres auteurs,
c’était 'hépatite. Dans cette étude, ils rapportent une
amélioration de la fonction hépatique et des taux
élevés de glutathion des patients atteints d’hépatite
B par rapport au placebo..
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INTERNATIONAL JOURNAL OF FOOD SCIENCES AND NUTRITION, 2006; 57(3/4): 204211

Effet de la protéine
de lactos¢rum pour
moduler la réponse
immunitaire des
enfants atteints
d’asthme atopique

Abstract

Background: Levels of glutathione (GSH) in antigen-
presenting cells promote a T-helper type 2 (Th2) cytokine
response in mice. We have previously demonstrated that
we can increase intracellular GSH levels in healthy young
adults using a wheybased oral supplement (HMS90TM).
We hypothesized that such supplementation in children
with atopic asthma, a Th2 cytokine disease, would improve
lung function and decrease atopy.

Methods: Eleven children (six females, five males; mean9/
standard deviation age, 12.69/3.6 years; baseline forced
expired volume in 1 sec (FEV1), 82.49/15.4% predicted),
underwent spirometry, methacholine provocation testing,
and blood analysis for serum IgE and lymphocyte GSH
before and after 1 month of supplementation (10 g twice
daily).Commentaires du Dr. Gutman: Results: Initially the
IgE was 16899/1596 mg/l (normal range 5/240 mg/l)
and lymphocyte GSH was 1.759/0.48 mM (normal range
1.559/0.33 mM). IgE significantly decreased to 13799/1329
mg/l (PB/0.05) following supplementation. Although no
significant changes in lymphocyte GSH or FEV1 were found
for the group as a whole, the two patients with significant
increases in lymphocyte GSH concentrations were the
only two to demonstrate reductions in methacholine
provocation doses (provocative concentration causing a
20% fall in FEV1).

Conclusions: These results suggest a modest impact of
whey protein supplementation on the cytokine response
in atopic asthma. Supplementation for longer periods,
or with more potent wheybased supplements, currently
under development, may prove more beneficial.
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James B. Lothian1, Vijaylaxmi Grey2 , Larry C. Lands1
1 The Department of Respiratory Medicine, McGill
University Medical Centre, Montreal Children’s
Hospital, Montreal, Quebec 2 The Department

of Pathology and Molecular Medicine, McMaster
University, Hamilton Health Sciences, Hamilton,

Ontario

Commentaires du Dr. Gutman:

Cette équipe de recherche de l'université McGill avait
déja réussi a augmenter le glutathion sur des adultes en
bonne santé en utilisant le “HMS90” une forme antérieure
d'Immunocal. lls pensaient que 'augmentation du GSH des
enfants atteints d'asthme atopique (allergique) s'avérerait
utile puisque l'inflammation est un élémentimportant de ce
type de pathologie. Les enfants dont le taux de glutathion
a augmenté ont montré une amélioration de leurs tests de

fonction pulmonaire.




JOURNAL OF GASTROENTEROLOGY & HEPATOLOGY 24:1045-1050 (2009)

Etude pilote ouverte sur la
supplémentation en isolats
de protéines de lactosérum
riches en cystéine chez

les patients atteints de
stéatohépatite non alcoolique

Abstract

Background and Aims: Glutathione (GSH) depletion

contributes to liver injury and development of

steatohepatitis. Undenatured cysteine-rich whey
protein isolate has been clinically proven to raise GSH
in several patient groups. The aim of this study was to
evaluate the effect of oral supplementation with whey
protein on patients with nonalcoholic steatohepatitis
(NASH).

Methods: In an open-labeled clinical trial, 38 patients
(18 male, 20 female; meanage 48 + 14 years) with NASH
confirmed by computed tomography measurements
and liver biochemistries were given with a daily dose
of 20g whey protein isolate for 12 weeks.

Results: A significant reduction in alanine
aminotransferase (ALT) (64 £ 72 vs 46 £ 36, P=0.016)
and aspartate aminotransferase (AST) (45 = 49 vs 33
+ 18, P=0.047) were observed. Plasma glutathione
and total antioxidant capacity increased significantly
at the end of study (53 = 11 vs 68 * 11, P< 0.05 and
1.26 £ 0.10 vs 2.03 = 0.10, P< 0.05). Liver attenuation
index improved from -13.4 £ 111 to -9.7 + 13.1 (P =
0.048). Hepatic macrovesicular steatosis decreased
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Taned Chitapanarux* Prasong Tienboont
Suwalee Pojchamarnwiputht and Donrawee
Leelarungrayub§ *Division of Gastrohepatology,
Department of Medicine, T Division of Nutrition,
Department of Pediatrics, £ Division of Diagnostic
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Medicine, Chiang Mai University, and § Department
of Physical Therapy, Faculty of Associated Medical
Sciences, Chiang Mai University, Thailand

significantly after 12 weeks of supplementation (33.82
+ 12.82 vs 30.66 * 15.96, P=0.046). Whey protein
isolate was well tolerated. No serious adverse events
were observed.

The
supplementation

Conclusions: results indicate that oral
of cysteine-rich whey protein
isolate leads to improvements in liver biochemistries,
increased plasma GSH, total antioxidant capacity and
reduced hepatic macrovesicular steatosis in NASH
patients. The results support the role of oxidative

stress in the pathogenesis of this disease.

Commentaires du Dr. Gutman:

La NASH alcoolique,
communément appelée “foie gras”) est une maladie

(stéatohépatite non

du foie que l'on trouve chez les patients qui ne sont
pas alcooliques. Les patients atteints de NASH sont
souvent diagnostiqués lorsque les tests sanguins
de routine de la fonction hépatique (LFT en anglais)
révélent une altération de la fonction hépatique. Les
personnes sont plus sujettes a la NASH lorsqu’elles
sont en surpoids, diabétiques ou souffrent de
syndromes métaboliques ou similaires. Dans cette
étude, un groupe de patients non aveugles (pas
de contrbéle placebo) a été nourri avec Immunocal
pendant trois mois. Des tests sanguins ont comparé
leur statut initial (de base) en glutathion, leur statut
en antioxydants, des CT-scans et (surtout) des
tests de fonction hépatique aux mémes parameétres
apres le traitement. Tous les patients ont montré des

améliorations.
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EAR NOSE THROAT J. 2010 SEP;89(9):422-33

Les effets de
I’am¢lioration du
glutathion sur

la perte auditive
neurosensorielle

Abstract

Previous research has demonstrated the benefits of
antioxidant treatment in the prevention of hearing loss in
animals. Our study tested the effects of an undenatured
whey protein supplement rich in glutathione on human
patients with hearing loss. Over an average of 36 months,
30 patients with hearing loss and who had data sufficient
foranalysis were treated with a glutathione supplementand
were compared with 30 retrospective controls selected
from the same otologic patient population. Patients were
followed using regular hearing tests. Linear regression
analysis was used to determine whether study group,
baseline audiometric score, time followed, and autoimmune
etiology modified the rate of hearing loss. Treatment with
the glutathione supplement failed to modify significantly
the progression of hearing loss in the treated population.
The baseline audiometric score was most predictive of the
final audiometric score (p < 0.0005). Although glutathione
supplementation was not shown to be helpful in slowing
hearing loss in the patients studied, our research model
proved valid as it demonstrated an overall decline in hearing
in both the treated and control groups over time of sufficient
magnitude to permit detection of a treatment effect if a
substantial effect had occurred. We suggest that this model
be applied to future studies investigating the effects of
antioxidants on hearing loss.

Commentaires du Dr. Gutman:

Cette équipe de chercheurs spécialisés en oto-rhino-
laryngologie savait qu'un traitement antioxydant pouvait
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Robert T Sataloff, Therese Bittermann, Linda
Marks, Deborah Lurie, Mary Hawkshaw
Department of Otolaryngology-Head and Neck
Surgery, Drexel University College of Medicine,
Philadelphia, PA, USA.

étre utile pour prévenir la perte daudition chez les
animaux. lls ont cherché a savoir si cétait également le
cas chez 'homme. Bien que les résultats naient pas été
statistiquement significatifs, la tendance était telle qu'ils
ont suggéré que des études de suivi de plus grande
envergure soient menées.
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Supplément de protéines de
lactosérum non dénaturé
riche en cystéine et en cystine
dans les résultats des patients
souffrant d’escarres: Une
¢tude ouverte

m-ﬁ-

|
Abstract

Objective: The prevalence and costs associated
with treating pressure ulcers (PU) are at high levels.
Frequently, PUs heal slowly or not at all, which may be
due to the patient’s catabolic state which may include
protein energy malnutrition. The objective of this
open label clinical trial was to improve healing rates
by providing patients with a patented, high-quality
protein containing all essential amino acids to ensure
positive nitrogen balance. An additional benefit of
this protein is the delivery of bioavailable cysteine
(cystine) to promote glutathione (GSH) synthesis
which supports immune function and heightens
antioxidant defences.

Methods: Patients with category Il, lll and IV PUs were
fed 20g BID whey protein dietary supplement for 16-
120 days, without change in ongoing ‘best practice’
PU management and their progress recorded. Results:
A total of 10 patients were recruited, with an average
age of 77 years. Most had shown no improvement in
healing for 22 months before treatment and usually

N

Gutman JBL1, Kongshavn PAL2

had other complications including chronic obstructive
pulmonary disease (COPD), diabetes and various
cardiovascular diseases. There were a total of 23
PUs, with some patients having more than one.
Of these, 44% (n=10) showed complete resolution
83% (n=19) had better than 75% resolution over the
observation period. Healing rates ranged from 16.9-
0.2cm2/ month (healed PUs) and 60.0-1.6cm2/ month
for resolving PUs.

Conclusion: By providing the necessary amino
acids to rebuild tissues and bioactive cysteine
(cystine) to promote synthesis of intracellular
GSH and positive nitrogen balance, improvement
in PUs healing was achieved.

Commentaires du Dr. Gulman:

Apres avoir entendu des anecdotes sur le terrain selon
lesquelles Immunocal avait des effets bénéfiques sur
certaines lésions cutanées, notamment les escarres
(plaies de lit), il a été décidé de soumettre cette question
a une étude officielle. Les escarres sont appelées
“ulceres de pression” parce quelles se produisent
lorsque les patients sont allongés au lit pendant des
périodes prolongées et que la peau qui est soumise
a la pression du poids du patient commence a se
décomposer. Cette situation est extrémement pénible
et nécessite d'énormes ressources pour en prendre
soin. Cet article montre qu'une simple intervention
diététique utilisant Immunocal peut soulager beaucoup
de souffrances.
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CLINICAL INVESTIGATIVE MEDICINE, 16:204-209, 1993

Les protéines de
lactosérum comme
complément alimentaire
pour les personnes
séropositives

Abstract

On the basis of numerous animal experiments, a
pilot study was undertaken to evaluate the effect of
undenatured, biologically active, dietary whey protein in
3 HIV-seropositive individuals over a period of 3 months.
Whey protein concentrate was prepared so that the
most thermosensitive proteins, such as serum albumin
which contains 6 glutamylcysteine groups, would be in
undenatured form. Whey protein powder dissolved in a
drink of the patient’s choice was drunk cold in quantities
that were increased progressively from 8.4 to 39.2 g per
day. Patients took whey proteins without adverse side
effects. In the 3 patients whose body weight had been
stable in the preceding 2 months, weight gain increased
progressively between 2 and 7 kg, with 2 of the patients
reaching ideal body weight. Serum proteins, including
albumin, remained unchanged and within normal
range, indicating that protein replenishment per se
was not likely the cause of increased body weight. The
glutathione content of the blood mononuclear cells was,
as expected, below normal values in all patients at the
beginning of the study. Over the 3-month period, GSH
levels increased and in one case rose by 70% to reach
normal value. The increase in body weight observed in
these patients did not correlate with increase in energy
or protein intake.

In conclusion, these preliminary data indicate that, in
patients who maintain an adequate total caloric intake,
the addition of “bioactive” whey protein concentrate as a
significant portion of total protein intake increases body
weight and shows elevation of glutathione (GSH) content
of mononuclear cells toward normal levels. This pilot
study will serve as a basis for a much larger clinical trial.

N

Commentaires du Dr. Gutman:

Cette petite étude était le premier essai d'Immunocal
sur des humains. Aprés des expériences réussies sur
des animaux atteints du SIDA/VIH, I'équipe de I'Hopital
général de Montréal s'est sentie suffisamment confiante
pour passer aux essais cliniques en collaborant avec
des chercheurs de McGill. Lautorisation d'effectuer des
expériences sur des humains est strictement réglementée
par des comités d'examen, des comités d'éthique et des
agences gouvernementales, et laccés a ces patients
atteints de SIDA avancé na été accordé que parce que
leur pronostic était réellement mauvais. L'équipe du Dr
Bounous a documenté une prise de poids significative
de tous ces individus par ailleurs musclés, laissant la
porte grande ouverte a des études plus approfondies.
Ces patients gravement atteints ont également bénéficié
d’'une augmentation du taux de glutathion, dans un cas de
plus de 70 %. Bien qu'il s'agisse d'un petit essai, il a attiré
beaucoup dattention et a permis d'assurer le financement
de recherches supplémentaires.
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ANTICANCER RESEARCH 15, 2643-2650, 1995

L utilisation d’'un concentré
de protéines de lactosérum
dans le traitement des
patients atteints de
carcinome metastatique:
une étude clinique de phase
I-11

Abstract

Glutathione (GSH) concentration is high in most tumor
cells and this may be an important factor in resistance
to chemotherapy. Previous in-vitro and animal
experiments have shown a differential response of
tumor versus normal cells to various cysteine delivery
systems. More specifically, an in-vitro assay showed
that at concentrations that induce GSH synthesis
in normal human cells, a specially prepared whey
caused GSH
depletion and inhibition of proliferation in human

breast cancer cells. On the basis of this information

protein concentrate, Immunocal™,

five patients with metastatic carcinoma of the breast,
one of the pancreas and one of the liver were fed 30
grams of this whey protein concentrate daily for six
months. In six patients the blood lymphocyte GSH
levels were substantially above normal at the outset,
reflecting high tumor GSH levels. Two patients (#1, #3)
exhibited signs of tumor regression, normalization of
haemoglobin and peripheral lymphocyte counts and
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a sustained drop of lymphocyte GSH levels towards
normal. Two patients (#2, #7) showed stabilization
of the tumor, increased haemoglobin levels. In three
patients (#4, #5, #6) the disease progressed with a
trend toward higher lymphocyte GSH levels. These
results indicate that whey protein concentrate might
deplete tumor cells of GSH and render them more
vulnerable to chemotherapy.

Commentaires du Dr. Gutman:

Il s'agit de l'une des premieres études cliniques
d'Immunocal sur des humains, menée avant que le
produit ne soit largement connu et méme avant le
lancement officiel d'Immunotec. Un grand essai sur
I'nomme a ce stade aurait été prématuré, I'équipe a
donc commencé par des études plus petites pour
d'abord répondre aux préoccupations de sécurité et
confirmer la méthode d'enquéte. Tous les patients
se trouvaient a un stade avancé de cancer du sein,
du foie ou du pancréas et les chercheurs ont obtenu
'approbation éthique pour les traiter. Pendant trois
mois, chaque patient a recu 30 grammes par jour de
HMS90 (I'ancien nom pour Immunocal). Les tumeurs
de deux patients ont diminué, celles de deux autres
se sont stabilisées et le nombre de globules rouges
de deux autres s’est amélioré. Cette étude était trop
petite pour établir des preuves statistiques fiables,
mais elle a ouvert la porte aux études plus importantes
qui ont suivi.
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JOURNAL OF THE AMERICAN NEUTRACEUTICAL ASSOCIATION, VOL. 11, NO. 1, (2008)

Tolérance orale de
I’'isolat de protéine
de lactosérum riche
en cystéine dans
I"autisme

Abstract

Purpose: To examine the tolerability of nondenatured
whey protein isolate (NWPI) in children with autism.
Many children with autism are low in glutathione and
have higher levels of oxidative stress. NWPI can raise
glutathione levels and reduce oxidative stress. However,
anecdotal reports suggest that NWPI may be problematic
in children with autism because it contains cysteine and
other sulfurated amino acids. Methods: A 6-week open-
label trial was conducted, supplementing 10 children with
autism or autism spectrum disorder (ASD), 3-15 years
of age, with NWPI (Immunocal®). To measure possible
side effects, procedures that examined the frequency,
intensity, and types of side effects, as well as behavioral
measures, were completed at baseline, and at days 3,
14, 30 and 45 Results: Seven of the ten children took the
supplement over the six-week trial and tolerated it well.
Two children discontinued after two weeks due to possible
side effects: one due to gastrointestinal disturbance and
one due to being less responsive to parents. Another child
discontinued due to difficulty of administering the product.
Conclusion: This study suggests that NWPI can be used
as a supplement for this small population of children with
autism without high rates of side effects, which means
that further studies to determine its safety and efficacy in
larger populations might yield the same promising result.
Larger studies are planned to determine its efficacy in
raising glutathione levels.
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Commentaires du Dr. Gutman:

Je suis I'un des auteurs de cet article. Au moment ou je
lai écrit, javais été contacté par les parents de nombreux
enfants autistes qui affirmaient que leurs symptémes
s'étaient améliorés grace a Immunocal. Cependant, en
l'absence de preuves cliniques a l'appui de ces affirmations,
jétais réticent ales partager. En 2004, I'équipe de Jill James
en Arkansas a démontré que plus de 80 % des enfants
autistes souffraient d’'un taux de glutathion anormalement
bas. Ce fut mon point de départ. Jai contacté Janet Kern
au Texas - une chercheuse dans le domaine des troubles
du spectre autistique (TSA) - pour collaborer a un essai
clinigue avec Immunocal. Il y a eu quelques hésitations
au début, car on conseille souvent aux enfants autistes
d™éviter les produits laitiers”, au motif qu’ils pourraient
exacerber les symptomes. En fait, le coupable était la seule
protéine du lait qui est absente d'Immunocal - la “caséine”.
Une petite étude pilote a rapidement démontré quelle
était sans danger, et nous avons également constaté
des améliorations dans le comportement. Le nombre de
personnes recrutées pour létude était insuffisant pour
établir une signification statistique, mais cela a ouvert la
porte a des études ultérieures plus importantes.
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Amélioration du psoriasis
des patients utilisant

un isolat de protéine de
lactosérum non dénatureé,
¢levant le niveau de
glutathion

Abstract

Background: Psoriasis is a common autoimmune
disease with enhanced systemic inflammation and
heightened levels of oxidative stress. Glutathione
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is the major antioxidant in human cells. Objectives:
To determine if a nondenatured bioactive whey
protein isolate previously demonstrated to increase
glutathione levels can clinically improve patients with
psoriasis vulgaris. Methods: A single site prospective,
nonblinded trial. Seven patients with psoriasis were
recruited to take a nondenatured bioactive whey
protein isolate, 20g orally per day, in addition to
their current treatments, if any. Psoriasis Area and
Severity Index scores and photographs were taken
at baseline and monthly for three months. Results:
Patients with psoriasis were found to have a beneficial
clinical improvement, whether they were on existing
topical therapy, narrowband ultraviolet B, or no other
treatment. Conclusion: The positive preliminary
outcomes from this pilot study suggest a randomized,
double-blind, clinical trial would be worthwhile in
evaluating whether this protein isolate would result in
statistically significant improvement for patients with
psoriasis.

Commentaires du Dr. Gutman:

Un petit groupe de patients atteints de psoriasis
dans la région de Washington a été nourri avec
Immunocal pour voir quels bénéfices cliniques
pouvaient étre mesurés sur un pointage standard de
gravité du psoriasis. lls ont également comparé des
photographies de la peau affectée. L'état des patients
s'est amélioré dans tous les cas, ce qui ouvre la porte

a des études de plus grande envergure a l'avenir.
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CHEST, 2000, MARCH: 117(3):914-6

Traitement de la
maladie obstructive des
voies respiratoires a
I’aide d’un supplément
de protéines de
donneur de cystéine:
Un rapport de cas

Abstract

Oxidant/antioxidant imbalance can occur in obstructive
airways disease, as a result of ongoing inflammation.
Glutathione plays a major role in pulmonary antioxidant
protection. As an alternative or

anti-inflammatory therapy,

complement to
augmenting antioxidant
protection could diminish the effects of inflammation.
We describe a case of a patient with obstructive lung
disease, responsive to corticosteroids, with low whole
blood glutathione levels. Following one month of
supplementation with a wheybased oral supplement,
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designed to provide glutathione precursors, whole
blood glutathione levels and pulmonary function
significantly and dramatically increased. The potential
for such supplementation in pulmonary inflammatory
conditions deserves further study.

Commentaires du Dr. Gutman:

Cette étude de cas m'a particulierement intéressée car
le sujet de I'étude était 'une de mes propres patientes,
une mere célibataire qui pratiquait le droit. Suite a une
exposition aux radiations pour le traitementdulymphome
de Hodgkin quand elle était plus jeune, elle a développé
une “fibrose pulmonaire”, qui a tellement cicatrisé le
poumon qu'elle est devenue confinée a la maison et
dépendante d'un masque a oxygeéne. Lorsquelle a
commenceé a prendre Immunocal, elle a pu reprendre une
grande partie de son ancien mode de vie. Je I'ai référée
au Dr Lands, un spécialiste des poumons. Un par un, il
a retiré les médicaments de son régime quotidien pour
déterminer ce qui l'aidait réellement a se sentir mieux.
Deux semaines aprés qu'il ait retiré Immunocal, elle a
été admise aux urgences. L'lmmunocal a été rétabli
et ses tests de fonction pulmonaire se sont tellement
améliorés que son cas a été présenté aux Grandes
Rondes de I'hopital Royal Victoria de I'Université McGill
a Montréal, ce qui a provoqué la rédaction de l'article.
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ANTICANCER RESEARCH 20, 4785-4792, 2000

Le concentré

de protéines de
lactosérum (CPL)

et la modulation du
glutathion dans le
traitement du cancer

Abstract

The glutathione (GSH) antioxidant system is foremost
among the cellular protective mechanisms. Depletion
of this small molecule is a common consequence of
increased formation of reactive oxygen species during
increased cellular activities. This phenomenon can occur
in the lymphocytes during the development of the immune
response and in the muscular cells during strenuous
exercise. It is not surprising that so much research has
been done, and is still being done on this small tripeptide
molecule. Whey protein concentrate has been shown to
represent an effective and safe cysteine donor for GSH
replenishment during GSH depletion in immune deficiency
states. Cysteine is the crucial limiting amino acid for
intracellular GSH synthesis. Animal experiments showed
that the concentrates of whey proteins also exhibit anti-
carcinogenesisand anticanceractivity. They dothis viatheir
effect on increasing GSH concentration in relevant tissues,
and may have antitumor effect on low volume of tumor
via stimulation of immunity through the GSH pathway. It
is considered that oxygen radical generation is frequently
a critical step in carcinogenesis, hence the effect of GSH
on free radicals as well as carcinogen detoxification,
could be important in inhibiting carcinogenesis induced
by a number of different mechanisms. Case reports are
presented which strongly suggest an anti-tumor effect
of a whey protein dietary supplement in some urogenital
cancers. This non toxic dietary intervention, which
is not based on the principles of current cancer

NIig

Gustavo Bounous, M.D., F.R.C.S. (C)
Research and Development Department
Immunotec Research Ltd., Vaudreuil-Dorion,

Quebec, Canada

chemotherapy, will hopefully attract the attention of
laboratory and clinical oncologists.

Commentaires du Dr. Gulman:

Le Dr Gustavo Bounous a découvert Immunocal. Il y passe
en revue le systéme antioxydant du glutathion et revient
sur certains travaux antérieurs réalisés avec Immunocal sur
le déficit immunitaire et le cancer. Il présente également les
avantages d'Immunocal pour les patients atteints de cancer.
I demande que des études plus approfondies et de plus

grande envergure soient menées a bien par la suite.
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L’utilisation de
suppléments de
protéines de lactosérum
riches en cystéine
(Immunocal) améliore-
t-elle le bien-étre des
malades de COVID-19?
Une étude qualitative

Abstract

Introduction: In the context of SARS-CoV-2 infection,
it has been proposed that oxidative stress may
contribute to the management of COVID-19 severity.
Theimpactonthe well-being of patients with COVID-19
using cysteine- providing supplements has not yet
been evaluated and there is a need to understand the
benefits and limitations they may offer.

Aim: The aim of this study is to understand the
experiences of improved well-being with cysteine-
rich whey protein supplementation (Immunocal®) in
patients with COVID-19.

Methods: A qualitative study was conducted by
conducting semi-structured interviews with four
participants taking Immunocal® while they had
COVID-19. Participants were
through internet networking. Ethical approval was

randomly recruited
obtained from the University ethics committee.
Participants were informed of the study objectives
two days in advance and consent was obtained
before interviews began. We used the 16-item “Use
of Immunocal supplement for COVID-19” (USIC-19)
questionnaire to inquire about COVID-19 behavior
(time of iliness, symptoms, and severity of iliness) and
the experience of using the supplement during iliness.
Confidentiality was maintained throughout this study.
Results: Allparticipantspresented milddiscomfortsuch
as headache, weakness, and tiredness when they had
COVID-19 impacting most of them emotionally. The use
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of Immunocal® produced a partial improvement in all
patients as only two continued to experience fatigue.
Immunocal® improved the mood (50%) and physical
health of the participants. In addition, participants
reported that the supplement was recommended and
dosed primarily by a consultant and that they did not
feel hesitant to use it because of previous experiences
of friends and family. The daily dosage of half of the
participants was two sachets and all felt the need to
consume the supplement which resulted in daily use.
Conclusion: Following the daily dosage indications of
the consultants, the participants who have consumed
Inmunocal® have presented a partial improvement of
the symptoms related to COVID-19, however, they feel
the need to consume the supplement daily to improve
their quality of life.

Commentaires du Dr. Gutman:

Un petit groupe de patients atteints de COVID-19 a été
traité avec un isolat de protéines de lactosérum riche
en cystéine (Immunocal) a hauteur de 20 grammes
par jour. lls ont signalé des améliorations au niveau
de la fatigue, de I'hnumeur et de la santé physique
générale. Cette étude appelle a des études de plus
grande envergure sur cette intervention.
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EC PULMONOLOGY AND RESPIRATORY MEDICINE 11.4 (2022)

L utilisation d’un isolat de
protéines de lactosérum
riche en cystéine comme
traitement adjuvant chez
les patients atteints de
pneumonie COVID-19:
Une série de cas

Abstract

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) or COVID-19 has infected more than
283 million people world- wide and is responsible for
nearly 5.5 million deaths. While a significant number
of people have recovered from this infection, nearly
40% of the patients who leave the ICU have important
complications that compromise their activity of daily
living. It is estimated that without a specific effective
antiviral treatment, new waves due to emerging
variants may further compromise healthcare systems
and potentially delay herd immunity. Several previous
studies have demonstrated that glutathione (GSH)
deficiency may play an important pathophysiological
role in severe COVID-19 morbidity and mortality.
Historically, administration of N-acetylcysteine (NAC),
a GSH precursor, has been found to significantly
reduce the incidence of clinically apparent influenza
and influenza-like episodes. Such benefits have
created enormous interest in the use of NAC to
target severe lung cell injury in patients with acute
respiratory distress syndrome (ARDS). Despite the
advent of vaccines against the virus, it has not yet
been possible to identify a single agent or cocktail
of drugs that effectively modulates the cytokine
storm associated with SARS-CoV-2 infection. The
addition of cysteine-rich whey protein
(CRWPI) supplementation as adjuvant therapy in

isolate

N

treating patients with severe respiratory symptoms
associated with COVID-19 pneumonia has not been
reported in the literature. This article describes the
results of adding a CRWPI to the treatment of four
patients diagnosed with severe COVID pneumonia
admitted to a medical ICU in Cucuta, Colombia.

Commentaires du Dr. Gutman:

Dans cette étude de cas, quatre femmes d'age moyen a
avancé atteintes de COVID-19 et admises a 'hdpital ont été
étudiées. Ces quatre femmes ont été transférées a l'unité
de soins intensifs (USI) depuis l'unité médicale ou elles
avaient été admises a l'origine, en raison de la détérioration
progressive de leur état. En plus du traitement elles ont
toutes regu 30 grammes (trois sachets) d'Immunocal par
jour pendant 2 semaines. Les quatre patientes ont montré
une amélioration rapide en 4 jours sous Immunocal. Leur
état a continué a s'améliorer. Les auteurs suggérent que
lutilisation d'lmmunocal doit étre considérée comme un
nouveau coadjuvant au traitement standard et devrait étre
étudiée plus en profondeur.
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Articles théoriques, articles
d’opinion, revues

La science. Un champ d'analyse rigide a la recherche de

preuves. On pourrait croire qu'il y a peu de place pour
la créativité et I'imagination, mais c’est tout le contraire.
La science est basée sur la validation d’'une « théorie »
ou d’'une « hypothése ». Ces idées nécessitent souvent
beaucoup d’inspiration et d’'ingéniosité. Les histoires
abondent sur les grands scientifiques qui ont trouvé
ces idées en révant, en se reposant ou méme dans des
états d'esprit induits par des drogues. La « théorie de la
relativité » d’Einstein est le résultat d'« expériences de
pensée » réalisées alors qu'il révait a son bureau, ou il

travaillait a l'office des brevets.

Les théories permettent de formuler une hypothése qui
peut ensuite étre testée par la « méthode scientifique
». Vous trouverez dans les pages suivantes des
articles publiés par des scientifiques incroyablement
visionnaires liés a Immunotec, qui ont joué un réle
essentiel dans la mise en place d'essais cliniques pour
ce produit.

Les articles d'opinion ne suivent pas la méthode
scientifique en tant que telle. lls sont rédigés pour
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répondre a des préoccupations, des idées ou des
controverses qui existent dans notre base de

connaissances actuelle.

Bien qu'il soit difficile d'éviter totalement la partialité
dans ces documents, ils représentent un effort pour
éclairer ourésoudre de nombreux domaines en question.
Enfin, les articles de synthése sont extrémement utiles
pour interpréter les opinions collectives de nombreux
documents de recherche qui ont déja été publiés. Bien
que de nombreuses personnes aient l'idée qu'il existe
une « preuve » issue de la recherche, cette certitude
absolue est généralement trés difficile a obtenir. On peut
trouver de multiples « résultats » qui semblent indiquer
des réponses qui sont en total désaccord les unes avec
les autres. Un article de synthése tente d'obtenir un «
consensus » sur ces sujets. Un bon article de synthése
mettra en évidence l'existence de ces différences et
fera généralement des suggestions sur les stratégies
de recherche qui pourraient étre nécessaires a l'avenir
pour se rapprocher de la « vérité ». Bonne lecture de

cette collection d‘articles!
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MEDICAL HYPOTHESES, 1988, OCT:27(2):133-40

Trails évolutifs des
proteines du lait
humain

Abstract

Human milk has the lowest concentration of protein
of any mammalian species. Since the rate of growth
of the offspring is negatively related to the protein
content of the milk, the time required to double the
birth weight is greater in the infant than in any other
mammal in which it has been measured. Similarly, in
weaned animals, a low protein diet increases the time
required to reach maximal growth, senescence and
natural death. Human milk protein has the highest
whey protein to casein ratio than the milk of any other
mammalian species. Our previous experiments have
shown that mice fed a 20% whey protein diet exhibit
increased resistance to Streptococcus pneumoniae
and a humoral immune response significantly higher
than that of mice fed most of the commercially
available animal and plant proteins in nutritionally
similar and adequate formula diets. Other studies
have demonstrated that mean and maximal longevity
of hamsters fed a 20% whey protein diet is increased
in comparison with those fed commercial laboratory
feed orasupplemented casein diet of similar nutritional
efficiency. Thus, the low protein content and the
prevalence of whey protein, which are characteristic
features of human milk, are both associated with slow
body growth and increased longevity. For human
infants, mother’s milk is the first and, for most, the
only food ingested for a considerable period of time.
We, therefore, propose that a trace of Nature’s design
for the offspring and the evolution of the species can
be found in mother’s milk.

N

Commentaires du Dr. Gutman:

Clest un article théorique fascinant dans lequel le Dr
Bounous examine la variété des protéines du lait des
mammiféres. Il souligne que a) le lait humain a la plus
faible concentration de protéines (ce qui explique peut-
étre pourquoi les humains mettent tant de temps a
atteindre l'age adulte), et 2) le lait humain a la plus forte
concentration de lactosérum par rapport a la caséine. Le
point de vue du Dr Bounous est que la prépondérance du
lactosérum dans le lait humain peut contribuer a expliquer
le développement lent des nourrissons humains et la
longévité de I'espéce humaine.
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CANCER LETTERS, 57: 91-94, 1991

Les prot¢ines de
lactoserum dans la
prevention du cancer

A\
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G. Bounous* G. Batist** and P. Gold*** *Professor
of Surgery, McGill University, and Career
Investigator of the Medical Research Council of
Canada, **Director, Experimental Therapeutics,
Department of Oncology, McGill University,
***Chairman, Department of Medicine, McGill
University, and Physician-in-Chief, The Montreal
General Hospital

Abstract

Epidemiological and experimental studies suggest
that dietary milk products may exert an inhibitory
effect on the development of several types of tumors.
Some recent experiments in rodents indicate that the
antitumor activity of the dairy productsisin the protein
fraction and more specifically in the whey protein
component of milk. We and others have demonstrated
that whey protein diets result in increased glutathione
(GSH) concentration in a number of tissues, and
that some of the beneficial effects of whey protein
intake are abrogated by inhibition of GSH synthesis.
Whey protein is particularly rich in substrates for
GSH synthesis. We suggest that whey protein may
be exerting its effect on carcinogenesis by enhancing
GSH concentration.

Commentaires du Dr. Gutman:

Gerry Batist était un éminent oncologue et chercheur
canadien, tandis que le Dr Phil Gold était chef du
service de médecine de I'H6pital général de Montréal.
Dans cet article, ils se joignent au Dr Bounous et a ses
collegues pour passer en revue les recherches qui ont
été menées au début du développement d'Immunocal.
Ils identifient les composants de la protéine du
lactosérum responsables de laugmentation du
glutathion et ouvrent une discussion sur la maniéere
dont elle pourrait étre utilisée pour combattre le
cancer. L'’équipe a ensuite demandé et obtenu des
brevets internationaux pour l'utilisation d’Immunocal
dans le traitement du cancer.
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OXIDATIVE STRESS, CELL ACTIVATION AND VIRAL INFECTION
C. PASQUIER ET AL. (EDS) « ©1994 BIRKHAUSER VERLAG BASEL/SWITZERLAND

Place pO“I’ une thérapie S. Baruchell,2 G. Bounous?2 , P. Gold2

1 McGill University, Department of Pediatrics;

antioxydallte dans McGill AIDS Centre, Montreal, Quebec, Canada
lainfection par le ViI'llS 2 McGill University, Department of Medicine; McGill

AIDS Centre, Montreal, Quebec, Canada

de 'immunodéficience
humaine (VIH)

Abstract

Oxidative stress, a known activator of HIV replication in vitro,
has a potential role as a cofactor of HIV disease progression.
Arguments supporting the role of oxidative stress as a
cofactor in HIV activation are summarized in this review.
The role of intracellular antioxidants suc as glutathione
(GSH), and drugs and nutriceutical agents promoting GSH
synthesis, are discussed. The review also includes the early
results of nutritional interventions based on a diet enriched
with Immunocal®, a whey protein concentrate prepared in a
proprietary manner.

Commenlaires du Dr. Gulman:

Le virus du sida est connu pour se développer méme dans
un environnement de stress oxydatif et de radicaux libres.
Cette étude examine le potentiel dImmunocal a supprimer
sa croissance, et constitue les conclusions préliminaires
de I'Université McGill avec ce qui était alors un nouveau
précurseur du glutathion.
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OXIDATIVE STRESS IN CANCER, AIDS, AND NEURODEGENERATIVE DISEASES
LUC MONTAGNIER ET AL., (ED.) MARCEL DEKKER INC., NEW YORK: 447-461, 1998

Modulation nutriceutique
du glutathion avec un isolat
de protéine de sérum de
lait maternel humanisé,
Immunocal: Application
dans le domaine du sida et
du cancer

Abstract

The biological activity of the proteins isolated from cow’s
milk in Immunocal™ depends on the preservation of
those labile proteins which share with the predominant
human milk proteins the same extremely rare glutathione
(GSH)-promoting components. Cellular GSH depletion
has been implicated in the pathogenesis of a number of
degenerative conditions and disease states including
Parkinson's, Alzheimer’s, arteriosclerosis, cataracts, cystic
fibrosis, malnutrition, aging, AIDS, and cancer. This newly
discovered nutriceutical modulation of GSH by the use
of humanized native milk serum protein isolate of bovine
origin in AIDS and cancer may well find other applications
in disease where oxidative stress and pathology of GSH
metabolism are largely implicated. In a pilot study, this type
of whey protein concentrate was found to be well tolerated
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in children with AIDS and wasting syndrome and was found
associated with an improvement of the nutritional status of
the patient. Moreover, the GSH promoting activity on the
peripheral blood lymphocyte of this protein concentrate was
validated in patients with initial low GSH levels. Extensive
pharmacoepidemiological study of GSH metabolism and
standardized methods of measurement of intracellular GSH
applicable in clinical trials are needed in order to better define
the clinical application of this new type of therapy.

Commentaires du Dr. Gutman:

Cet article a été publié pour la premiére fois dans un livre
compilé par le Dr Luc Montagnier, le découvreur du virus
du sida et lauréat du prix Nobel de médecine 2008. Le Dr
Montagnier avait déja étudié les travaux antérieurs sur
les patients atteints du VIH/sida avec Immunocal, et les
avait mis en évidence dans son discours d'ouverture d'une
conférence internationale sur le sida au Japon. Un proche
collégue travaillant avec lui a l'nstitut Pasteur de Paris, le Dr
Richard Olivier, a poursuivi ces recherches en collaboration
avec équipe initiale de McGill qui étudiait Immunocal. Parmi
ces auteurs, Sylvain Baruchel était un éminent oncologue
pédiatrique qui a étudié Immunocal dans les cancers de
lenfant, et le Dr Wainberg a rempli plusieurs mandats en tant
que président d'une fondation internationale de recherche
sur le sida. Cet article passe en revue certains des essais
cliniques qui ont testé Immunocal dans le domaine du sida
et du cancer.
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MEDICAL HYPOTHESES, 1999, 53(4): 347-349

Compétition pour

les précurseurs du
glutathion entre le systeme
immunitaire et le muscle
squelettique : Pathogenese
du syndrome de fatigue
chronique

Abstract

The chronic fatigue syndrome (CFS) is typically associated or
follows a recognized or presumed infection. Abnormalities of
both humoral and cellular immunity have been demonstrated
in a substantial proportion of patients with CFS. The most
consistent findings are of impaired lymphocyte responses
to mitogen. As an antioxidant, glutathione (GSH) is essential
for allowing the lymphocyte to express its full potential
without being hampered by oxiradical accumulation. Hence,
protracted challenge of the immunocytes may lead to
cellular GSH depletion. Because GSH is also essential to
aerobic muscular contraction, an undesirable competition
for GSH precursors between the immune and muscular
systems may develop. It is conceivable that the priority of
the immune system for the survival of the host has drawn
to this vital area the ever-diminishing GSH precursors, thus
depriving the skeletal muscle of adequate GSH precursors to
sustain a normal aerobic metabolism resulting in fatigue and
eventually myalgia.

Commentaires du Dr. Gulman:

Le Dr Gustavo Bounous et John Molson avaient
communiqué avec le Dr Paul Cheney a la fin des années
1990. Le Dr Cheney, membre de léquipe qui a inventé le
terme “syndrome de fatigue chronique”, venait de terminer
avec succes plusieurs séries de traitements de ses patients
atteints du SFC en utilisant Immunocal. lls ont pu constater
que la stratégie a fonctionné, mais pas pourquoi. Cet article
théorique a été 'un des premiers a réfléchir a la question.

NIig

G. Bounous1, J. Molson?2

1 Former Professor, Department of Surgery, McGill
University, and career Investigator of the Medical
Research Council of Canada 2 1994 Quebec
Cycling Champion, Road and Time Trial
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Fonctions
thérapeutiques
des protéines de
lactosérum

Dr. Emin YILMAZ
Canakkale Onsekiz Mart University. Faculty of Food
Engineering. Canakkale. Turkey.

Abstract

Recent studies have indicated that whey proteins show
some very important therapeutic functions. The antioxidant
properties of these protein isolates are essential for
nutrition. Similarly, their protective functions against tumor
mutagenesis and cancer are considered significant by
medical researchers. Due to the growth factors found
in the isolate, they might be used to treat atrophic and
inflammatory diseases such as ulcer and colitis. Currently,
the challenge lies in the production of these protein isolates
without denaturation using most economical technologies.
More clinical research is needed.

Commentaires du Dr. Gutman:

Travaillant au sein dune importante faculté de sciences
alimentaires, ce chercheur turc souhaitait passer en revue
les applications cliniques potentielles des protéines de
lactosérum afin de trouver des débouchés pour lindustrie
laitiere. Comme on pouvait s'y attendre, la majorité des
articles cités dans la revue étaient ceux des scientifiques
dImmunotec, qui a époque étaient clairement en avance
sur tous les autres chercheurs dans ce domaine. Lauteur,
le Dr Elmin Yilmaz, avait tout a fait raison daffirmer que «
dautres recherches étaient nécessaires », car le probléme
restait de savoir comment adapter cette technologie a une
utilisation commerciale. Les technologies réellement peu
colteuses permettant de produire des isolats de protéines
de lactosérum non dénaturés sont encore insaisissables.
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ANTICANCER RESEARCH 23, 1411-1416 (2003)

Le systeme des
antioxydants

Abstract

The glutathione (GSH) antioxidant system is the principal
protective mechanism of the cell and is a crucial factor in the
development of the immune response by the immune cells.
Experimental data demonstrate that a cysteine-rich whey
protein concentrate represents an effective cysteine delivery
system for GSH replenishment during the immune response.
Animal experiments showed that the concentrates of whey
protein also exhibit anticancer activity. They do this via the
GSH pathway, the induction of p53 protein in transformed
cells and inhibition of neoangiogenesis.

Commentaires du Dr. Gutman:

Dans ce court article théorique, le Dr Gustavo Bounous
et John Molson soulignent le réle du glutathion en tant
guantioxydant clé dans la réponse immunitaire soutenue.
lls passent en revue certains travaux antérieurs, dans
lesquels Immunocal a été utilisé pour déclencher une activité
anticancéreuse.

N

G. Bounous and J. H. Molson
Research and Development Department
Immunotec Research Ltd., Vaudreuil-Dorion,

Quebec, Canada
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Pathogenese
moléculaire et
prévention du cancer
de la prostate

68

G. Bounous, D. Beer

Research and Development Department,
Immunotec Research Ltd., Vaudreuil-Dorion,
Quebec, Canada

Abstract

Studies in laboratory animals indicate inhibition of chemically-
induced carcinoma by cystine-rich diets enhancing the
cysteine-GSH antioxidant system. The progression of
carcinoma of the prostate is also inhibited by these diets,
which were later found to raise the level of GSH in the
prostate epithelium of man. New data presented at the July
13, 2003 meeting of the American Association for Cancer
Research indicates that higher levels of total cysteine in
plasma may predict a reduced risk for breast cancer. This
prospective investigation was conducted among 32,000
women in the Nurses Health study. The previously reported
prostate cancer data appears then not to be strictly gender-
related as the antioxidant role of the cysteine — GSH system
may also apply to breast cancer prevention.

Commentaires du Dr. Gutman:

Dans cette discussion théorique, le Dr Bounous suggeére que
tout comme des niveaux de cystéine plus élevés réduisent
le risque de développer un cancer du sein, la protection
peut également sétendre au cancer de la prostate. Lors de
recherches ultérieures, son équipe a signalé une amélioration
des valeurs du PSA (un test sanguin pour le cancer de la
prostate) grace a Immunocal.
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PHILOSOPHICAL TRANSCATIONS OF THE ROYAL SOCIETY B: BIOLOGICAL SCIENCES, 360,

2355-2372 (2005)

Stress oxydatif et
vieillissement : Le
vieillissement est-

il un syndrome de
carence en cystéine?

Abstract

Reactiveoxygenspecies(ROS) areconstantly produced
in biological tissues and play a role in various signaling
pathways. Abnormally high ROS concentrations
cause oxidative stress associated with tissue damage
and dysregulation of physiological signals. There is
growing evidence that oxidative stress increases
with age. It has also been shown that the life span of
worms, flies and mice can be significantly increased
by mutations, which impede the insulin receptor
sighaling cascade. Molecular studies revealed that
the insulin-independent basal activity of the insulin
receptor is increased by ROS and downregulated by
certain antioxidants. Complementary clinical studies
confirmed that supplementation of the glutathione
precursor cysteine decreases insulin responsiveness
in the fasted state. In several clinical trials, cysteine
supplementation improved skeletal muscle functions,
decreased the body fat/lean body mass ratio,
decreased plasma levels of the inflammatory cytokine
tumour necrosis factor alpha (TNF-alpha), improved
immune functions, and increased plasma albumin
levels. As all these parameters degenerated with age,
these findings suggest: (i) that loss of youth, health
and quality of life may be partly explained by a deficit
in cysteine and (ii) that the dietary consumption of
cysteine is generally suboptimal and everybody is
likely to have a cysteine deficiency sooner or later

N

W. Drége

Division of Redox Physiology and Aging
Research, Deutsches Krebsforschungszentrum,
Im Neuenheimer Feld 280, 69120 Heidelberg,
Germany

Commentaires du Dr. Gutman:

Dans cet article théorique, Wulf Droge, spécialiste de 'anti-
age, attire lattention sur la théorie acceptée selon laquelle
le stress oxydatif et les dommages causés par les radicaux
libres sont les principaux responsables du processus de
vieilissement. Il souligne que des études antérieures ont
démontré comment le précurseur du glutathion, la cystéine,
a réussi a inverser des symptdbmes du vieillissement
tels que la perte de la masse musculaire, laugmentation
de linflammation, le compromis immunitaire et dautres
parameétres. Il suggére que la jeunesse et la qualité de vie
sont perdues en partie a cause de la baisse des taux de
cystéine et de glutathion qui sont bien documentés dans le
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PEDIATRIC BLOOD CANCER, 50:447-450 (2008)

Comité de nutrition
du groupe d’oncologie
pédiatrique (COG en
anglais)

Abstract

Children’s Oncology Group (COG) Nutrition Committee was
established to further the knowledge of nutrition in children
with cancer by education and conduct of clinical trials. A
survey of COG institutions revealed lack of conformity in
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Paul C. Rogers, MB ChB, MBA1 Steven J. Melnick,
MD, PhD2 , Elena J. Ladas, MS3 Jacqueline
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2 Miami Children’s Hospital, Miami, Florida, 3
Columbia University, Children’s Hospital of New
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Ottawa, Ontario, Canada, 5 University of Texas
Health Science Center, San Antonio, Texas, 6 The
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evaluation and categorization of nutritional status, and criteria
for nutritional intervention. The Committee subsequently
established specific categories of malnutrition (Underweight
and Overweight) based on ideal body weight or body
mass index. An algorithm was developed as a guideline for
nutritional intervention as well as references and resources
for determining estimated needs. The Committee embarked
on concepts for clinical trials of nutritional interventions.
The first pilot study, evaluating the feasibility of using an
immunoneutraceutical precursor for glutathione production,
has been completed. The study showed weight gain and
improvement in glutathione status. A pilot trial of proactive
enteral feeding for patients at high risk of malnutrition has
commenced. The Committee believes that nutrition is
relevant to all aspects of cancer control. The paucity of
nutritional investigation in children with cancer needs to be
rectified. Key words: cancer, children; nutrition.

Commentaires du Dr. Gutman:

Le “Children’s Oncology Group” est une organisation nord-
américaine qui examine lefficacité de la nutrition dans le
traitement du cancer pédiatrique et dans les essais cliniques.
Cet article rend compte de leur premiére expérience
pilote. Les enfants nourris avec Immunocal ont connu une
augmentation du taux de glutathion. Plus important encore,
ils ont pris du poids, un facteur de survie crucial. Ce rapport
a servi de tremplin pour d'autres études.
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ANTIOXIDANTS & REDOX SIGNALING, 10:661-675 (2008)

Controle négatif des
récepteurs d’insuline
et homéostasie des
acides aminés comme
cause majeure du
stress oxydatif lié au
vieillissement

Abstract

The mechanisms leading to the increase in free-radical-
derived oxidative stress in “normal aging” remained
obscure. Here we present our perspective on studies
from different fields which reveal a previously unnoticed
vicious cycle of oxidative stress. The plasma cysteine
concentrations during starvation in the night and early
morning hours (the postabsorptive state) decreases
with age. This decrease is associated with a decrease
in tissue concentrations of the cysteine derivative and
quantitatively important antioxidant glutathione. The
decrease in cysteine reflects changes in the autophagic
protein catabolism which normally ensures free amino acid
homeostasis during starvation. Autophagy is negatively
regulated by the insulin receptor signaling cascade, which
is enhanced by oxidative stress in the absence of insulin.
This synopsis of seemingly unrelated processes reveals a
novel mechanism of progressive oxidative stress in which
decreasing antioxidant concentrations and increasing
basal (postabsorptive) insulin receptor signaling activity
compromise not only the autophagic protein catabolism
but also the activity of FOXO transcription factors, i.e.
two functions which were found to have an impact on
lifespan in several animal models of aging. In addition,
the aging-related decrease in glutathione level is likely to
facilitate certain “secondary” diseaserelated mechanisms
of oxidative stress. Studies on cysteine supplementation
show therapeutic promise.

N

Commentaires du Dr. Gutman:

Les docteurs Droge et Kinsherf sont des autorités reconnues
dans le domaine du vieilissement, du stress oxydatif et de
lanti-&ge. Dans cet article, ils passent en revue les preuves
gue les dommages causés par les radicaux libres affectent
la signalisation de linsuline, ce qui entraine une perte de
muscles et de protéines. lls défendent lidée que l'un des
mécanismes sous-jacents du vieillissement est la baisse des
niveaux de glutathion et de cystéine.
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PEDIATRIC BLOOD CANCER, 2008, 50:490-493

Apporter des preuves
a la médecine
complémentaire et
alternative des enfants
atteints de cancer:
Focus sur les thérapies
lices a la nutrition

Abstract

Children with cancer frequently use complementary
(CAM),
conventional

and alternative medicine especially in
conjunction with therapy. Dietary
supplements are a commonly used CAM modality, with
the prevalence of supplement use ranging from 35%
to 50% of children with cancer in surveys completed
in the United States. Less is known about the use
of dietary supplements in developing countries. The
evidence for some dietary supplements providing
some benefit to children with cancer is reviewed.
Preliminary studies have shown that antioxidant
status may affect chemotherapy tolerance in
children with acute lymphoblastic leukemia. Other

supplements, including TRAUMEELS®, glutamine, vitamin
E, Immunocal® , colostrum, and probiotics, may help

to reduce gastrointestinal toxicities of chemotherapy
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and radiation. However, more definitive evidence is
needed. Most dietary supplements have not been tested
adequately to determine their safety and efficacy, with
even less understood about their potential interactions
with conventional chemotherapy and radiation. With
the greater use of dietary supplements by patients with
cancer, increasing scientific attention is being paid to the
investigation of these therapies. But research on dietary
supplements is complex and usually more difficult than
that on conventional medications. Strong research designs
are critical in obtaining information that will ultimately

influence clinical practice and public awareness.

Commentaires du Dr. Gutman:

Cet article de synthése a été publié dans une importante
revue consacrée a la leucémie/lymphome infantile
qui traite de ['utilité des produits naturels (médecine
complémentaire et alternative, ou traitements MCA)
sur les patients atteints de ce groupe de cancers du
sang. Certains de ces produits semblent atténuer les
effets secondaires de la chimiothérapie, notamment
Immunocal. Les auteurs soulignent que ce domaine
nécessite des études plus approfondies avant d'étre
pleinement accepté par la communauté médicale.
Depuis, Immunotec a publié dautres travaux dans
ce domaine, ce qui a permis de mieux faire accepter
Immunocal comme thérapie complémentaire.
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RECENT PATENTS ON CENTRAL NERVOUS SYSTEM DRUG DISCOVERY, 2012, DEC;7(3):230-5

Immunocal® et la
préservation du
glutathion : une

nouvelle stratégie de
neuroprotection pour les
troubles dégénératifs du
systeme nerveux

Abstract

Oxidative stress and glutathione (GSH) depletion are both
recognized as significant contributors to the pathogenesis of
many devastating neurodegenerative diseases. In particular,
mitochondrial dysfunction leads to the aberrant production
and accumulation of reactive oxygen species (ROS) which
are capable of oxidizing key cellular proteins, lipids, and DNA,
ultimately triggering cell death. In addition to other roles
that it plays in the cell, GSH functions as a critical scavenger
of these ROS. Therefore, GSH depletion exacerbates cell
damage due to free radical generation. Strategies that
increase or preserve the levels intracellular GSH have been
shown to act in a neuroprotective manner, suggesting that
augmentation of the available GSH pool may be a promising
therapeutic target for neurodegeneration. This review
discusses the capacity of a cysteine-rich, whey protein
supplement (Immunocal®) to enhance the de novo synthesis
of GSH in neurons, and highlights its potential as a novel
therapeutic approach to mitigate the oxidative damage that
underlies the pathogenesis of various neurodegenerative
diseases. Additionally, this review discusses various patents
from 1993 to 2012 both with Immunocal® and other methods
that modulate GSH in neurodegeneration.

Commentaires du Dr. Gutman:

Cet article passe en revue les études antérieures

dImmunocal, ainsi que les brevets délivrés pour [utilisation

N

d'lmmunocal dans l'augmentation du glutathion. La diminution
en glutathion est une caractéristique clé de nombreuses
maladies neurodégénératives, notamment la maladie
dAlzheimer, la maladie de Parkinson, la SLA et dautres.
Les auteurs suggérent que cette stratégie pourrait étre une

intervention potentielle et devrait étre étudiée.
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RECENT PATENTS ON CENTRAL NERVOUS SYSTEM DRUG DISCOVERY, 2012, DEC: 7(1)

Editorial :
Antioxydants
thérapeutiques
pour les maladies
neurodégenératives

Abstract

The aberrant production of reactive oxygen species (ROS)
within a cell can cause significant oxidative damage to key
cellular proteins, lipids, and DNA. Harmful free radical species
like ROS can be generated intrinsically via inadvertent
“leakage” from the mitochondrial electron transport chain
or by oxidant-generating enzymatic systems like NADPH
oxidase, xanthine oxidase, glucose oxidase, or nitric oxide
synthase. Alternatively, noxious free radicals can be generated
by extrinsic sources such as toxins or reactive inflammatory
cells. Regardless of their source, ROS and other free radical
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species must be scavenged by intracellular antioxidant
systems to protect the cell from oxidative damage and
consequent cell death. To this end, the cell has developed
a large repertoire of antioxidant defense mechanisms that
are normally able to keep ROS in check; however, during
many disease states these antioxidant defenses are often
overwhelmed and the cell succumbs to oxidative stress.
This certainly appears to be the case in many types of
neurodegenerative disease including Alzheimer’s disease,
Parkinson’s disease, Huntington’s disease, and amyotrophic
lateral sclerosis, to name a few. For each of these disorders,
oxidative stress is a significant factor in the neuronal death
underlying disease pathogenesis. In addition, oxidative
stress is hypothesized to play a substantial role in aging
which is a major risk factor for neurodegeneration. Thus, it
is not surprising that strategies either to bolster endogenous
antioxidant defenses or to provide exogenous free radical
scavengers are currently under intense investigation as
potential therapies for neurodegeneration.

Commentaires du Dr. Gutman:

La revue dans laquelle parait cet éditorial publie des
stratégies nouvelles pour les traitements neurologiques.
Larticle a été rédigé par le Dr Dan Linseman, chercheur qui a
beaucoup étudié Immunocal et les liens entre le glutathion et
les troubles neurodégénératifs. Dans cet éditorial, il suggére
gue de telles stratégies devraient faire l'objet d'une attention
accrue pour des recherches plus approfondies.
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CHINA CANCER. (24)12:1026-1030, 2015

Progres dans
I’application

du concentré

de protéines de
lactosérum dans
le traitement des
tumeurs malignes

Abstract

As a safe and effective cysteine carrier, whey protein
concentrate (WPC) effectively promote the body’s glutathione
synthesis thereby elevating glutathione level in serum and tissue
and enhancing lymphocyte proliferation and phagocytosis,
as well as T helper cells and cytotoxic activity of natural killer
T cells, which finally improve the immune system. Second, as
quality nitrogen source, WPC significantly improve the negative
nitrogen balance of patients, stimulate muscle protein synthesis
to avoid or slow down the development of the cachexia and
the resulting adverse reactions. During the process of the
integrated anti-tumor treatment, the application of whey
protein concentrates for malignancies may improve the patients
nutritional and immune status, reduce the stress reaction of anti-
tumor treatments (surgery, radiation and chemotherapy), and
reduce the risk of infectious complications as well as prevent or
slow down smooth muscle loss and improve the quality of life.

Commentaires du Dr. Gutman:

Cet article chinois passe en revue lapplication de la protéine
de lactosérum dans le traitement du cancer. Une erreur de
traduction regrettable fait référence au lactosérum comme un
“concentré” alors gu'en fait la plupart des études examinées
utilisaient des isolats de lactosérum. lls concluent que la
littérature suggére des améliorations potentielles de Iétat
nutritionnel, de la fonction immunitaire, des mesures de la

NIig
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2Marry Health Enterprises (Chongging) Inc.,
Chongging, China

3Daping Hospital, The Third Military Medical
University, Chongqing, China

qualité de vie, du maintien du poids et des effets secondaires
de la chimiothérapie et de la radiothérapie.
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Potentiel thérapeutique
de I'augmentation du
glutathion des patients
cancéreux recevanl une
chimiothérapie ou une
radiothérapie

Abstract

The majority of cancer patients receiving conventional
medical therapy receive chemotherapy, radiotherapy,
surgery or palliative support. Nutritional support is
increasingly recognized as vital to successful treatment.
Glutathione (GSH) is a naturally-occurring tripeptide in
human cellsthat serves manyimportantfunctions,including
antioxidant regulation, detoxification, protein synthesis

76

Jimmy Gutman MD
Immunotec Research Inc., 300 Joseph Carrier,
Vaudreuil-Dorion, Montreal, Canada

and repair, immune modulation, and redox signaling.
Altering glutathione levels has been demonstrated to
have significant effects in chemotherapy/radiotherapy
outcomes as well as influence on retarding cachexia.
This review article summarizes some of the most notable
findings, suggesting that up-regulation of glutathione
through nutritional intervention has a potential to be
integrated into a holistic approach to cancer treatment.

Commentaires du Dr. Gutman:

L'une des questions les plus fréquentes que je regois,
tant de la part des professionnels de la santé que des
patients, est la suivante : “Le glutathion “nourrit-il” les
cellules cancéreuses et pourrait-il “protéger” les cellules
cancéreuses de la chimiothérapie et de la radiothérapie
? Ces questions font suite a de nombreuses études qui
montrent que cela peut se produire dans des cultures
cellulaires et en “éprouvette”. Il convient de souligner
que les études de laboratoire ne sont pas le reflet de
ce qui se passe dans un étre humain vivant. Je n‘ai pas
pu trouver une seule étude réalisée sur des humains ou
laugmentation du glutathion a favorisé la croissance du
cancer ou a renforcé le cancer contre le traitement. Au
contraire, de nombreuses études ont montré exactement
le contraire, a savoir que 'augmentation du glutathion est
une stratégie valable dans le traitement du cancer. Dans
cet article de synthése, jexplique pourquoi en me basant
sur toute la littérature disponible.
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CLINICAL NUTRITION, 2018 JULY 9, Pii:S0261-5614(18)31201-9

La préhabilitation
trimodale pour la
chirurgie colorectale
atténue les pertes post-
chirurgicales de masse
maigre : Une analyse
regroupée d’essais
controlés randomisés

Abstract

Background and Aims: Preservation of lean body mass is an
important cancer care objective. The capacity for prehabilitation
interventions to modulate the lean body mass (LBM) of
colorectal cancer patients before and after surgery is unknown.
Methods: A pooled analysis of two randomized controlled
trials of trimodal prehabilitation vs. trimodal rehabilitation at a
single university-affiliated tertiary center employing Enhanced
Recovery After Surgery (ERAS) care was conducted. The
prehabilitation interventions included exercise, nutrition, and
anxiety-reduction elements that began approximately four
weeks before surgery and continued for eight weeks after
surgery. The rehabilitation interventions were identical to the
prehabilitation interventions but were initiated only after surgery.
Body composition, measured using multifrequency bioelectrical
impedance analysis, was recorded at baseline, presurgery, 4
and 8 weeks after surgery. The primary outcome was change
in LBM before and after colorectal surgery for cancer. A mixed
effects regression model was used to estimate changes in body
mass and body composition over time controlling for age, sex,
baseline body mass index (BMI), baseline six-minute walk test
(6MWT), and postoperative compliance to the interventions.
Results: Pooled data included 76 patients who followed
prehabilitation and 63 patients who followed rehabilitation (n =
139). Neither group experienced changes in preoperative LBM.
Compared to rehabilitated patients, prehabilitated patients had
significantly more absolute and relative LBM at four and eight-
weeks post-surgery in models controlling for age, sex, baseline

N

BMI, baseline 6MWT, and compliance to the postoperative
intervention. Conclusion: Trimodal prehabilitation attenuated
the post-surgical LBM loss compared to the loss observed in
patients who received the rehabilitation intervention. Patients
who receive neither intervention (i.e., standard of care) would
be likely to lose more LBM. Offering a prehabilitation program to
colorectal cancer patients awaiting resection is a useful strategy
to mitigate the impact of the surgical stress response on lean
tissue in an ERAS setting, and, in turn, might have a positive
impact on the cancer care course.

Commentaires du Dr. Gutman:

Cetarticlepasseenrevue unesérie détudesde préhabilitation.
Immunocal a été utilisé comme la composante nutritionnelle
d'une intervention trimodale (nutrition, exercice et soutien
psychologique). Larticle conclut que les patients recevant
une préhabilitation se rétablissent mieux que ceux recevant

des soins standard.
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NEURAL REGENERATION RESEARCH, 2019, doi:10.4103

Les précurseurs du
glutathion protegent
le cerveau contre les
traumatismes

Abstract

In the United States, approximately onethird of all injury-
related deaths are due to traumatic brain injury (TBI).
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Anyone is at risk for TBI; however, the risk is higher for
athletes in contact sports, military personnel, children and
the elderly. TBI is characterized by a mild, moderate, or
severe mechanical force to the head which can be further
classified as blast, blunt, or ballistic. The sheer mechanical
force of the impact to the head results in the primary
injury including diffuse axonal injury, internal bleeding,
swelling, and neuronal cell death. Secondary injury
occurs over time, often weeks to months post TBI, and is
characterized by neuroinflammation, blood-brain-barrier
disruption, oxidative stress, mitochondrial dysfunction,
neuronal apoptosis, and other deleterious effects in the
brain (Khatri et al., 2018). Recent research indicates
that secondary injury from TBI may be considered a risk
factor for neurodegenerative diseases occurring later in
life, such as Alzheimer's disease and chronic traumatic
encephalopathy. A key molecular mechanism that
contributes to secondary injury after TBI is free radical
damage which is induced by the aberrant production
of reactive oxygen species (ROS) and reactive nitrogen
species (RNS).

Commentaires du Dr. Gutman:

Cetteétude, rédigéeparDanLinseman, neuroscientifique
de luniversité de Denver, et son équipe, examine la
facon dont les radicaux libres et le stress oxydatif
augmentent les dommages cérébraux a la suite d'un
traumatisme physique. Le Dr Linseman se concentre
sur le role protecteur du glutathion dans les lésions
cérébrales traumatiques. Il a écrit de nombreux articles
sur le glutathion, y compris des études in vivo sur les
animaux, explorant Immunocal comme une intervention
potentielle.
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NUTR CANCER. 2021 DEC 28;1-14.

Effet de la
supplémentation en
protéines de lactosérum
sur les résultats
périopératoires chez les
patients atteints de cancer
- Examen systématique et
méta-analyse

Abstract

Whey protein has several biochemical characteristics
which make it an ideal nutritional supplement in cancer.
This metaanalysis aims to evaluate the effects of whey
on perioperative outcomes in cancer. A systematic
review was conducted as per the Preferred Reporting
of Systematic Reviews and Meta-analysis (PRISMA)
guidelines. The primary outcome was postoperative
complications. Secondary outcomes included 6-minute
(LOS), and thirty-day
readmission. Of the ten trials, six supplemented whey

walk test, length of stay
to meet protein requirements of around 1.2mg/ kg/
day, and four supplemented whey variably. A synthesis
of ten trials with 643 patients showed significantly
decreased postoperative complications in the whey
supplemented (22%) group as compared to the control
(32%) (OR 0.61, 95% CI 0.41- 0.90; P=0.01). Analysis of
six trials showed that patients supplemented with whey
had greater functional walking capacity before surgery
(MD 23.76 meters, 95% Cl 4.05- 43.47; participants =
377; P=0.02) and after 4 weeks of surgery (MD 45.76,
95% CI 1419- 77.33; participants = 366; P=0.004).
Thirtyday readmissions and LOS showed no differences.
Risk of bias varied between the trials and evidence
was moderate to low. Whey protein supplementation
improved the perioperative functional capacity and
significantly reduced postoperative complications in
patients with cancer.
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Commentaires du Dr. Gutman:

Les termes « revue systématique » et « méta-analyse »
doivent étre définis ci-dessous. Une « revue systématique »
nécessite une recherche approfondie de tous les articles de
recherche disponibles sur un sujet particulier. Cela peut étre
une Vvéritable épreuve selon la quantité d'articles disponibles.
Avant que linternet ne soit foutil qu'il représente aujourd’hui,
une telle revue pouvait prendre énormément de temps. Une
« méta-analyse » est le processus qui consiste a « regrouper
» les résultats de différents essais et a analyser les résultats
dans leur ensemble. Lorsquelle est effectuée correctement,
elle peut étre un moyen efficace de consolider une thése
ou une perspective globale. Dans cette étude, les deux
ont été réalisés, validant a nouveau la stratégie d'utilisation
des protéines de lactosérum pour améliorer les résultats
péri-opératoires (postchirurgicaux) des patients atteints de
cancer. Etant donné la prépondérance des articles rédigés
sur Immunocal dans cette situation, il n'est pas surprenant
gu'une grande partie de la revue et de la méta-analyse ait
utilisé les données d'lmmunocal.
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Etudes in vivo sur les
animaux

Ces articles sont présentés dabord parce qu'ils

contiennent les premiers textes rédigés par le
Dr Bounous et la Dre Kongshavn sur les origines
d’Immunocal. Ce sont ces articles qui ont servi de base
a tous les travaux qui ont suivi. Des études sur des
animaux réussies donnent aux chercheurs une force
d'impulsion beaucoup plus grande pour passer aux
études sur des humains. Elles n'offrent pas la garantie
que la stratégie fonctionnera sur des humains, loin de
la, mais elles représentent un pas de géant par rapport
a la recherche sur des éprouvettes ou des cultures de
tissus. Ce qui est étonnant, toutefois, c'est que trés peu
d'interventions qui fonctionnent sur les animaux ont le
méme succés chez les étres humains. Il est beaucoup
plus difficile qu'on pourrait le croire d'entreprendre

une étude sur des animaux. Pour pouvoir effectuer ce
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type de recherche, les scientifiques doivent fournir
aux conseils d'examen et aux conseils déontologiques
des preuves théoriques et des résultats de laboratoire
suffisants pour justifier de mettre potentiellement en
danger des animaux. De nombreux défenseurs des
animaux pensent que les expériences sur des animaux
sont rarement justifiées, mais cette pratique demeure
une étape essentielle avant de passer aux études sur
des humains. Heureusement, les lignes directrices
actuelles sont beaucoup plus strictes que par le passé
pour éviter d'exposer ces créatures a des souffrances
inutiles. En lisant certaines des études sur des animaux
répertoriées dans cette section, vous comprendrez les
améliorations constatées chez des animaux traités avec
Immunocal qui ont permis aux équipes de passer a des
essais plus pertinents sur des humains.
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Influence de I’hydrolysat
de la lactalbumine
alimentaire sur le
systeme immunitaire des
souris et la résistance a
la salmonellose

G. Bounous* and PAL Kongshavnt
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Canada, JTH 5N4

tMontreal General Hospital Research Institute and
Department of Physiology, McGill University,
Montreal, Quebec, Canada, H3G 1Y6

Abstract

In the present study we investigated the effect of four
weeks of treatment with a diet containing lactalbumin
hydrolysate (LAH: Nestlé, Vevey, Switzerland) on the
immune response of C3H/HeN mice. Our data indicate that
it was possible to increase the level of this type of protein
in the diet above the minimum requirement (12% LAH) and
thus produce augmented humoral immune responsiveness
and resistance to salmonellosis. Lactalbumin = Whey
Protein Concentrate.

Commentaires du Dr. Gutman:

C'est le premier de tous les articles de cette compilation
de recherches sur Immunocal. Les travaux des docteurs
Bounous et Kongshavn avaient jeté les bases de la
recherche Immunocal, mais le produit de I'époque n‘était
pas aussi raffiné que celui actuel. Le Dr Bounous était a
I'Université de Sherbrooke au Québec et avait déja établi
une relation de travail avec le Dr Kongshavn, une pionniére
prometteuse en immunologie clinique a I'Université McGill
de Montréal. L'équipe du Dr Bounous a identifié le potentiel
clinique de certains composants protéiques du lactosérum
etademandé a la laiterie suisse Nestlé de produire de petits
lots de dérivés du lactosérum selon leurs spécifications. Ce

|m

mélange unique a été I"arriere-grand-pére” d’Immunocal.
Cette étude montre que les souris nourries avec ce
type de lactosérum ont bénéficié d'une amélioration des
parametres du systéme immunitaire et sont devenues plus

résistantes a l'infection bactérienne courante “salmonelle”.
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JOURNAL OF NUTRITION, 112:1747-1755, 1982

Influence des protéines
alimentaires sur le
systeme immunitaire
des souris

Abstract

The effect of graded amounts of dietary lactaloumin (L) and
casein (C) hydrolysates on the immune responsiveness of
C3H/HeN and DBA/2 strain mice has been investigated by
measuring both the specific humoral immune response to
sheep red blood cells (SRBC) and the nonspecific splenic
cell responsiveness to phytohemagglutinin, concanavalin
A and Escherichia coli lipopolysaccharide after stimulation
with Mycobacteriurn bovis, strain BCG. The nutritional
efficiency of these diets was similar at both 12 and 28%
amino acid levels. The immune responses of mice fed
the L diets were found to be significantly greater than
those of mice fed the corresponding C diets, especially
at the 28% level. Furthermore, in the mice fed L diet,
increasing the concentration of amino acid in the diet
from 12 to 28% greatly enhanced immune responsiveness
by both parameters measured. In the C-fed mice, a
comparable enhancement of mitogen responsiveness
with increasing amino acid level of diet was seen, but
there was no change in the humoral immune response.
The enhancement of immune responsiveness observed
in mice fed the 28% L diet was moderately reduced by
the addition of phenylalanine to the diet, indicating that
the lower level of this amino acid in the L protein may be
of some significance. These dietary effects on immune
responsiveness were remarkably similar in both mouse
strains tested.
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Commentaires du Dr. Gutman:

Poursuivant leurs études sur les souris, les docteurs Bounous
et Kongshavn ont cherché a obtenir davantage de données
pour mieux comprendre les effets du dérivé de protéine de
lactosérum spécialement préparé qui deviendrait plus tard
Immunocal. En évaluant diverses mesures de la réponse
immunitaire, ils ont recueilli des données quileur permettraient
daffiner le produit, augmentant ainsi son efficacité dans la
réponse immunitaire.
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JOURNAL OF NUTRITION, 113: 1415-1421, 1983

Influence du type de
protéine alimentaire sur
le systeme immunitaire
des souris

Abstract

The effect of graded amounts of dietary lactalbumin (L),
casein (C), soy (S), wheat (W) protein and Purina rodent
chow (stock diet) on the immune responsiveness of C3H/
HeN mice has been investigated by measuring the specific
humoral immune response to sheep red blood cells (SRBC),
and horse red blood cells (HRBC) as well as the nonspecific
splenic cell responsiveness to phyto-hemagglutinin (PHA)
and concanavalin A (Con A) after stimulation with Myco-
bacterium bovis, strain BCG. The nutritional efficiency of
these diets was normal and similar. The immune response
of mice fed the L diets, was found to be almost five times
higher than that of mice fed the corresponding C diets. The
humoral immune response of mice fed C, S, and W diets was
substantially lower than that of mice fed stock diet, whereas
that of mice fed L diet was higher. The above-described
immune effect of all tested proteins was obtained at 20 g/100
g concentration with no further increments with 30- and 40
g/100 g protein in the diet. Mitogen responsiveness to PHA
and Con A in L diet-fed mice was only slightly higher than
that of C diet-fed mice. Little difference inimmune responses
was noted among mice fed C, S or W protein diets. The
principal factor responsible for the observed immune effect
does not appear to be the availability or concentration of
single essential amino acids but rather the composite effect
of the specific amino acid distribution in the protein.

Commentaires du Dr. Gultman:

Les docteurs Bounous et Kongshavn avaient établi sans
aucun doute que leur dérivé protéigue du lactosérum

N

renforgait la réponse immunitaire, mais ils ne pouvaient
toujours pas expliquer pourquoi. Leurs pairs scientifiques
se demandaient si ce n%était pas simplement le résultat
dune meilleure nutrition. Si ce n'‘était pas le cas, il faudrait
identifier une sorte d”activité biologique spécifique” dans
le lactosérum. En utilisant des protéines similaires dans leur
composition en acides aminés, cette étude et dautres qui
ont suivi ont prouvé que la capacité de la protéine a élever
les parametres immunitaires avait rien a voir avec ses effets
nutritionnels. Une substance inconnue stimulait la réponse

immunitaire. Il faudra des années avant de découvrir qu'il
sagissait du glutathion.




JOURNAL OF NUTRITION, 115: 1403-1408, 1985

Effet différentiel du type
de protéine alimentaire
sur les réponses
immunitaires des
cellules B et T des souris

Abstract

The effect of graded amounts of dietary lactalbumin
(L), casein (C), soy (S), wheat (W) protein and
Purina rodent chow (stock diet) on the immune
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responsiveness of C3H/HeN mice has been
investigated by measuring the specific humoral
immune response to sheep red blood cells (SRBC),
and horse red blood cells (HRBC) as well as the
nonspecific splenic cell responsiveness to phyto-
hemagglutinin (PHA) and concanavalin A (Con A)
after stimulation with Myco-bacterium bovis, strain
BCG. The nutritional efficiency of these diets was
normal and similar. The immune response of mice fed
the L diets, was found to be almost five times higher
than that of mice fed the corresponding C diets. The
humoral immune response of mice fed C, S, and W and
splenic cell mitogen responses to phytohemagglutinin
and concanavalin A did not differ among mice fed
the various diets. Similarly, the type of diet did not
appear to influence host resistance to Salmonella
typhymurium. It is postulated that the type of protein
in the diet influences directly the intrinsic capacity
of the B lymphocytes to respond to an immunogenic
stimulus.

Commentaires duDr. Gutman:

Tout en continuant a évaluer le dérivé de la protéine
de lactosérum qu'ils avaient mis au point, les docteurs
Bounous et Kongshavn font comparé a d'autres sources
de protéines alimentaires. Dans cette étude, une premiére
version d'Immunocal a été évaluée aux cétés de protéines
de caséine, de soja et de blé. Seule la protéine dérivée du
lactosérum a provoqué une réponse immunitaire accrue,
confirmant les résultats d'expériences antérieures sur des
animaux et en laboratoire.
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JOURNAL OF NUTRITION, 115: 1409-1417, 1985

Mécanisme d’altération
de la réponse des
cellules B induite

par les changements

de type de protéines
alimentaires des souris

Abstract

The effect of 20 g/100 g dietary lactalbumin (L) or casein
(C) diets or a nonpurified (NP) diet on the immune
responsiveness of C57B1/6J, C3H/HeJ and BALB/cJ mice
has been investigated by measuring the response to the
T cell-independent antigen, TNP-Ficoll. To investigate the
possible influence of dietary protein type on the supply of B
lymphocytes, bone marrow lymphocyte production has been
examined by a radioautographic assay of small lymphocyte
renewal and an immunofluorescent stathmokinetic assay of
pre-B cells and their proliferation. The humoral response of
all mice fed the L diet was found to be higher than that of
mice fed the C diet or non purified diet. A similar pattern of
dietary protein effect in (CBA/N x DBA/2J) F1 mice carrying
the xid defect was observed following challenge with sheep
red blood cells (SRBC). An even greater enhancing effect of
dietary L was noted in normal (DBA/2J x CBA/N) F1 mice after
immunization with SRBC, but in contrast, the normal large-
scale production of B lymphocytes in mouse bone marrow
was independent of the type of dietary protein. Dietary protein
type did not affect blood level of minerals and trace metals.
The free plasma amino acid profile essentially conformed
to the amino acid composition of the ingested protein,
suggesting that the changes in plasma amino acid profile
might be a crucial factor in diet-dependent enhancement
or depression of the B-cell response. The findings indicate
that the observed effects of altered dietary protein type on
humoral immune responsiveness are not exerted centrally
on the rate of primary B-lymphocyte production in the bone
marrow, but may reflect changes either in the functional

N

responsiveness of the B lymphocytes themselves or in the
processes leading to their activation and differentiation in the
peripheral lymphoid tissues

Commentaires du Dr. Gutman:

Ayant confirmé son action unique sur le systeme
immunitaire, les docteurs Bounous et Kongshavn ont
recruté d'autres scientifiques pour poursuivre les recherches
sur la “lactalbumine alimentaire” (leur premiere version
dImmunocal). Il avait déja été démontré quelle améliorait
lactivité des cellules T (globules blancs qui attaquent
directement les microbes), et cette étude a en outre
confirmé un effet similaire sur les cellules B (globules blancs
qui attaquent les microbes avec des anticorps). Ce qui est
significatif, cest que l'activation des cellules B et des cellules
T implique presque tous les soldats de premiere ligne du
systeme immunitaire.
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IMMUNOLOGY, 172:151-156, (1986)

Le glutathion
augmente ’activation
des lymphocytes T
cytotoxiques In vivo

86

Wulf Droge, Christiane Pottmeyer-Gerber, Heike
Schmidt, and Sabine Nick

Institut far Immunologie und Genetik, Deutsches
Krebsforschungszentrum, Heidelberg

Abstract

The activation of cytotoxic T lymphocytes (CTL) in vivo
was found to be augmented by glutathione if injected
i.p. in the late phase but not in the early phase of the
response. The effect of glutathione possibly resembles
the augmenting effect of 2-mercaptoethanol in
lymphocyte cultures.

Commentaires du Dr. Gutman:

Bien qu'il ne s'agisse pas spécifiquement d'une étude sur
Immunocal, jaiinclus cet article caril est le premier a explorer
limpact direct du glutathion sur le systéme immunitaire d'un
étre vivant (in vivo). Le Dr Wulf Drége, l'auteur principal, était
un éminent immunologiste européen qui s'intéressait tout
particuliérement au glutathion. Au moment de la rédaction
du présent document, le Dr Droge n‘avait pas encore rejoint
Immunotec. Cet article historique a ensuite donné des
indices sur la maniére dont I'équipe d'lmmunotec, de retour
au Canada, utilisait avec succés son dérivé spécifique de la
protéine de lactosérum. Des années plus tard, le Dr Droge a
joué un réle déterminant dans la formulation du Immunocal
“ Platinum “ et, surtout, a dirigé les recherches d'lmmunotec
aprés le déces du Dr Bounous.
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CLINICAL AND INVESTIGATIVE MEDICINE, VOL. 11,.NO. 4,.PP 271-278,. 1988

L’augmentation des

propriétés immunitaires

par un concentreé de
proteines de lactoserum
alimentaire

Abstract

The plaque-forming cell response to sheep red blood
cells was found to be enhanced in mice fed a formula diet
containing 20 g lactalbumin /100 g diet in comparison to
mice fed equivalent formula diets of similar nutritional
efficiency containing 20 g / 100 g diet of either casein, soy,
wheat or corn protein, egg albumin, beef or fish protein,
Spirulina maxima, or Scenedesmus protein, or Purina mouse
chow. This effect was manifest after 2 weeks and persisted
for at least 8 weeks of dietary treatment. Mixing lactalbumin
with either casein or soy protein in a 20 g protein / 100 g
diet formula significantly enhanced the immune response
in comparison to that of mice fed diets containing 20% soy
protein or casein.

Commentaires du Dr. Gutman:

Les docteurs Bounous, Kongshavn et Gold (chef de la
médecine a l'université McGill) ont jugé nécessaire de
tester plus avant le dérivé de la protéine de lactosérum
mis au point par I'équipe, notamment pour confirmer qu'il
renforce cliniquement mieux le systéme immunitaire que
d'autres protéines. Ici, la version précoce d'lmmunocal a
été comparée aux protéines extraites de la caséine,
du soja, du blé, du mais, de l'ceuf, de I'albumine, du beoeuf,
du poisson et des algues. Le groupe nourri par Immunocal
a été le seul a en bénéficier.

NIig

Gustavo Bounous'?, Patricia A.L. Kongshavn'?® and
Phil Gold"*

"The Montreal General Hospital Research Institute,
2Departments of Surgery, *Physiology, and Medicine,
McGill University, Montreal, Quebec
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CLINICAL AND INVESTIGATIVE MEDICINE, 12: 154-61, 1989

Propriété de renforcement
immunitaire de la
protéine de lactosérum
alimentaire chez la souris :
Role du glutathion

Abstract

The spleen cells immune response to sheep red blood
cells of C3H/HeJ mice fed a 20 g whey protein/100
g diet is substantially higher than that of mice fed an
equivalent casein diet of similar nutritional efficiency.
The present study indicates that the observed
immunoenhancing effect of the whey protein mixture is
dependent on the overall amino acid pattern resulting
from the contribution of all its protein components.
Whey protein contains substantially more cysteine
than casein. Dietary cysteine is considered to be a rate

limiting substrate for the synthesis of glutathione which
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G. Bounous, G. Batist, P. Gold
Montreal General Hospital, Quebec

is necessary for lymphocyte proliferation. Our studies
show that enhancement of host humoral immune
response is associated with greater and more sustained
production of splenic glutathione during the antigen
driven clonal expansion of the lymphocyte in whey
protein fed mice in comparison to mice fed the equivalent
casein or the cysteine-enriched casein diet. Hence the
efficiency of dietary cysteine in inducing supernormal
glutathione levels is greater when it is delivered in the
whey protein than as free cysteine. Administration of
S-(n-butyl) homocysteine sulfoximine, which reduces
splenic glutathione level by half, produces a 4-5 fold
drop in the humoral immune response of whey protein
diet-fed mice. This is further evidence of the important
role of glutathione in the immunoenhancing effect of
dietary whey protein.

Commentaires du Dr. Gutman:

Les travaux antérieurs du Dr Bounous ont attiré
l'attention d’autres chercheurs éminents de I'Université
McGill, qui ont ensuite contribué a la compréhension
scientifique de son précurseur de glutathion dérivé
du lactosérum. Parmi ces scientifiques, citons Gerry
Batist, éminent oncologue et chercheur canadien, et le
Dr Phil Gold, qui était chef du service de médecine de
'hopital général de Montréal. Dans cette étude sur des
souris, ils ont montré que les animaux nourris avec une
premiére version d'Immunocal ont bénéficié de niveaux
de glutathion élevés et, plus important encore, d'une
production accrue de globules blancs (la défense de
premiere ligne du systéme immunitaire).
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CLINICAL AND INVESTIGATIVE MEDICINE, 12: 343-349, 1989

L’influence des
protéines de lactosérum
alimentaire sur le
glutathion tissulaire

et les maladies du
vieillissement

Abstract

This study compared the effects of a wheyrich diet
(20 g / 100 g diet), with that of Purina mouse chow
or casein-rich diet (20 g / 100 g diet), on the liver and
heart glutathione content and on the survival of old
male C57BL / 6 NIA mice. The study was performed
during a limited observation period of 6.3 months.
In mice fed the whey protein-rich diet between 17
months and 20 months of age, the heart tissue and
liver tissue glutathione content were enhanced above
the corresponding values of the casein diet-fed and
Purina-fed mice. Mice fed the whey protein diet at the
onset of senescence, exhibited increased longevity as
compared to mice fed Purina mouse chow over the 6.3
month observation period extending from the age of
21 months (corresponding to a human age of 55 years)
to 26-27 months of age (corresponding to a human
age of 80 years), during which time 55% mortality was
observed. The corresponding mean survival time of
mice fed the defined casein diet is almost identical to
that of Purina-fed controls. Body weight curves were
similar in all three dietary groups. Hence, a whey protein
diet appears to enhance the liver and heart glutathione
concentration in aging mice and to increase longevity
over a 6.3 month observation period.

Commentaires du Dr. Gutman:

Cette expérience sur les souris était une étude
“révolutionnaire”. Les résultats ont été surprenants,
ont attiré une grande attention et ont eu de profondes
implications. Trois groupes ont été mis en place : 1) ont
regu une alimentation standard pour souris, 2) ont regu un

N

régime riche en caséine (la caséine est une protéine majeure
du lait), et 3) ont regu une version précoce d'Immunocal.
Comme prévu, le groupe nourri avec Immunocal a montré
des niveaux de glutathion plus élevés dans les tissus. De
plus, leur durée de vie a augmenté de plus de 6 mois ! En
termes humains, cela revient a prolonger une durée de vie
moyenne de 55 ans a 80 ans. Les humains ne sont pas
des souris et nous ne pouvons pas nous attendre a une
corrélation directe, mais les résultats ont considérablement
augmenté loptimisme de léquipe de recherche et ont
fortement incité dautres scientifiques et chercheurs a
poursuivre cette stratégie.
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MINERVA GASTROENTEROLOGICA E DIETOLOGICA, 35(4): 241-5, 1989

Modification des sécrétions
des immuloglobulines
biliaires chez les souris
nourries aux protéines de
lactosérum

Abstract

Background: A whey protein diet has been shown to
enhance splenic immune response to sheep red blood cells
(SBRC) in mice. This study was designed to investigate
the influence of the type of dietary protein on the biliary
secretory IgA. A/J mice were fed defined formula diets
containing either 20% whey protein, or 20% casein.
Another group was fed Purina mouse chow. After 3 weeks
of dietary treatment the body weight of each mouse was
recorded and the gall-bladder was removed and its whole
content analyzed by ELISA to determine S-IgA secretion.
Body weight curves were similar in all dietary groups;
higher biliary levels of S-IgA appeared in the whey protein
fed mice than in the casein (p less than 0.025) or purine
(p less than 0.025) fed mice. Dietary protein type may
have a direct influence on the immune response in the
gastrointestinal tract, without affecting body weight.

Commentaires du Dr. Gutman:

Sappuyant sur des preuves antérieures selon lesquelles
Immunocal renforce la réponse immunitaire des animaux,
cette étude sest concentrée sur une mesure particuliere de
la réactivité immunitaire. Léquipe a montré que les animaux
nourris avec une formulation précoce dlmmunocal avaient
de meilleurs niveaux danticorps et une meilleure réponse
immunitaire que les animaux suivant un régime alimentaire
standard ou un régime a base de caséine (la principale
protéine du lait). En combinant ces résultats avec les preuves
existantes, les chercheurs ont déposé et obtenu un brevet
pour les avantages dImmunocal en termes de renforcement
du systéme immunitaire.
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TUMOR BIOLOGY 11: 129-136, 1990

Les protéines de concentreé
de lactosérum inhibent

le développement de la
tumeur maligne induite
par la dimeéthylhydrazine

| - —

R. Papenburga , G. Bounousa, D. Fleiszera, P. Goldb
Departments of a Surgery and b Medicine, The
Montreal General Hospital and McGill University,

Montreal, Quebec, Canadas

Abstract

This study investigated the influence of two formula
diets containing 20 g/100 g diet of either whey protein
concentrate or casein, or Purina mouse chow on
1,2dimethylhydrazine (DMH)-induced colon carcinoma in
A/J mice. Four weeks after the 24th DMH treatment the
incidence of tumour and tumour area in the whey protein-
fed mice was substantially less in comparison to either the
casein or Purina groups. The Purina group exhibited the
greatest tumour burden. At the end of the experiment all
animals continuously fed the whey protein diet were found
to be alive, whereas 33% of those on the casein or Purina
diet had died. Animals fed Purina diet for 20 weeks and
then switched to either milk protein diet for a further 8
weeks exhibited a decrease in tumour burden as compared
to those animals fed the Purina diet continuously. Body
weights were similar in all dietary groups. In conclusion,
a whey protein diet appears to significantly influence the
development of chemically induced colon tumours and the
short-term survival of mice.

Commentaires du Dr. Gutman:

Les souris atteintes de tumeurs malignes ont été nourries
avec trois formules nutritionnelles différentes : 1) la
nourriture standard pour souris, 2) la caséine (la principale
protéine du lait), et 3) une formulation précoce d’lmmunocal.
Aprés quatre semaines, la masse totale de la tumeur des
animaux nourris avec Immunocal était nettement inférieure
a celle des deux autres groupes. Cela a permis d'établir
une fois de plus que les protéines extraites offraient des
avantages évidents par rapport aux autres sources de
protéines dans la lutte contre le cancer. Ces résultats
étaient trés encourageants pour ces premiers jours, et ont
inspiré d'autres recherches.humaine
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CLINICAL AND INVESTIGATIVE MEDICINE, 14: 296-309, 199

I activite biologique
des protéines non
dénaturées du

lactosérum alimentaire:

Role du glutathion

Abstract

This study compared the effects of different sources of
whey protein concentrate (20 g/100 g diet) and of casein on
the spleen, liver, and heart glutathione content of C3H/HeJ
mice, and on the immune response of their spleen cells to
sheep red blood cells. Body weight curves were similar in all
dietary groups. Our data indicate that the humoral immune
response is highest in mice fed a dietary whey protein
concentrate exhibiting the highest solubility (undenatured
conformation) and a greater relative concentration of the
thermolabile cystine rich proteins. In addition, the mice fed
this type of whey protein concentrate exhibit higher levels
of tissue glutathione. The presence in the serum albumin
fraction of glutamylcysteine groups (rare in food protein)
and the specific intramolecular bond as related to the
undenatured conformation of the molecule are considered
to be key factors in the glutathione-promoting activity of
the protein mixture.

Commentaires du Dr. Gulman:

A cette époque, le Dr Bounous et son équipe savaient que
certains groupes de protéines du lactosérum pouvaient
augmenter le taux de glutathion, mais pas encore lesquels. Cette
étude a permis de déterminer lesquels étaient actifs, comment
les extraire sans perdre leur disponibilité biologique et quelle
formulation améliorait le mieux la réponse immunitaire. Létude
a confirmé que les groupes de protéines les plus efficaces
sont : a) riches en cystine et en cystéine et, b) non dénaturés
(décomposés) par lexposition a la chaleur. Ces deux faits
essentiels étant établis, les scientifiques ont affiné les techniques
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G. Bounous, P. Gold
Department of Surgery, Montreal General Hospital,
Research Institute, Quebec Abstrac

de production pour obtenir la forme la plus appropriée disolat
de protéine de lactosérum pour faugmentation du glutathion.
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CANADIAN JOURNAL OF CARDIOLOGY VOL 19, NO 10, 1163-1168, SEPTEMBER 2003

La protéine de lactosérum du
lait diminue la production

de radicaux libres dans

un modele murin de
cardiomyopathie chronique
avec surcharge en fer

Abstract

Chronic iron overload is a major cause of organ
failure worldwide, but its pathogenesis remains to be
elucidated. To examine in an experimental murine model
of iron-overload cardiomyopathy the relation between
milk whey protein and, first, the production of reactive
oxygen free radical species and, second, antioxidant
reserve status. B6D2F1 mice were randomly assigned
to four treatment groups (n=8 per treatment group):
placebo control; iron only; whey only; and iron with whey.
Reactive oxygen free radical species in the heart were
quantified by the cytotoxic aldehydes malondialdehyde
(MDA), 4-hydroxynonenal (HNE) and hexanal, while
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WJ Bartfay, MT Davis, JM Medves, S LugowskKi
Faculty of Nursing, University of Windsor, Windsor,
Ontario, Canada

antioxidant reserve status was quantified by glutathione
(GSH) and glutathione peroxidase (GPx) activity in the
heart tissue. Significantly decreased concentrations
(pmol/100 mg wet weight tissue) of MDA (2468 *
261), HNE (912 = 38) and hexanal (5385 = 927) were
observed in the heart tissue of the group receiving iron
with whey, in comparison with the iron-only treatment
group (MDA 9307 = 387, HNE 1416 * 157, hexanal 14,874
* 2955; P<0.001). Significantly increased GPx (141 * 38
IU/L) and GSH (521 £ 136 IU/L) activity were observed in
mice receiving iron with whey, in comparison with mice
receiving iron only (GPx 100 * 10 IU/L, GSH 446 * 33
IU/L; P<0.001). Mice receiving iron treatments with whey
supplementation had significantly lower concentrations
of cytotoxic aldehydes and significantly higher cardiac
levels of GPx and GSH activity than did iron-only treated
mice. Additional basic research is warranted to examine
the exact mechanisms by which milk whey protein
protects the heart.

Commentaires du Dr. Gutman:

Le fer est une épée a deux tranchants (jeu de mots). Cest
une nécessité critique pour les humains, mais seulement
a des niveaux bas. Sinon, il est toxique. Lexcés de fer
provoque la défaillance de divers organes, dont le cceur.
Le terme médical est “cardiomyopathie par surcharge en
fer”. Ce groupe de chercheurs voulait savoir si le régime
alimentaire Immunocal pouvait améliorer la condition des
animaux souffrant de maladies similaires. Les souris ont
bénéficié d'un taux élevé de glutathion et il y avait moins de
preuves de dommages aux tissus cardiaques
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Lait 86 (2006) 213-226

Protéines
alimentaires, fonction
immunitaire et
carcinogenese du
colon chez la souris

Abstract

Immune stimulation and colon cancer development were
studied in A/J mice injected with azoxymethane (AOM)
which were maintained on undenatured whey protein
concentrate (WPC), Immunocal (IM), soy protein isolate
(SPI) and a commercial casein (CC) as the only source of
dietary protein for 32 weeks. No difference in growth rate
and body weight was found for the different treatments.
Immune stimulation, after challenge by subcutaneous
injection of 5 x 106 sheep red blood cells, was evaluated
by PFC (PlaqueForming Cells) in the spleen. Response
was equal and significantly higher for WPCand IM-fed
mice, the lowest response was found for the SPI group
and an intermediate response for CC. A parallel increase
was observed between PFC in the spleen and glutathione
concentration in the liver. Aberrant crypt foci (ACF) were
confirmed as reliable markers for colon carcinogenesis and
were detected by fixation in formaldehyde solution and
staining with methylene blue. A high linear correlation was
found between ACF and actual number of colon tumors.
The most important result of this work was the significant
effect of the cysteine-rich proteins in the immunological
response to SRBC antigen and tumor formation. These
findings confirm and extend the works reported by other
investigators.

Commentaires du Dr. Gutman:

Cette équipe brésilienne s'intéressait ala biochimie alimentaire
et aux applications cliniques potentielles des dérivés du lait.
Ayant pris connaissance des travaux des docteurs Bounous
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et Kongshavn sur Immunocal et le cancer du cdlon, ils ont
voulu répéter et valider les résultats bénéfiques. En utilisant
un modeéle de souris exposé a un puissant carcinogéene
(produit chimique cancérigene), ils ont confirmé le caractere
protecteur dImmunocal dans cette maladie.
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JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY, 58:12729-12734 (2010)

Effets du concentré de

protéines de lactosérum (CPL)
sur la distribution des sous-
populations lymphocytaires chez
les rats ayant une consommation
excessive d’alcool

Abstract

To investigate the effects of whey protein concentrate
(WPC) on antioxidant statuses and the lymphocyte
subpopulations in the rats with alcohol intake, the
antioxidant statuses in the peripheral blood (PB) and
the lymphocyte subpopulations in the PB, spleen, and
bone marrow (BM) of the rats fed with WPC (0.334 g/
kg) and alcohol (6 g/kg) for 3 months were analyzed.
Results showed that the effects of WPC on the
glutathione peroxidase and glutathione in the PB, the T
and B cells in the spleen, and the B cells in the BM were
more apparent in the rats with alcohol intake; however,
they are not apparent in the controls. Taken together,
our results indicated that the immunity of rats might
be enhanced by the increased antioxidant ability after
WPC supplementation and the effects of WPC on the
lymphocyte subpopulations were mainly in the spleen
and BM and not in the PB.

Commentaires du Dr. Gutman:

En donnant Immunocal a des animaux soumis a une
toxicité alcoolique, cette équipe taiwanaise a constaté des
bénéfices mesurables pour le systeme immunitaire. Bien
que cette étude nait été menée que sur des animaux, il y
a des raisons de penser quelle pourrait également profiter
aux humains. D'autres études sont nécessaires.
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Un régime a base de lactosérum
améliorant le glutathion
diminue la contraction des
voies respiratoires induite par
les allergenes dans un modele
d’asthme chez le cochon d’Inde

Abstract

Since an allergen-induced early asthmatic reaction is
likely to be accompanied by oxidative stress and since
levels of the endogenous anti- oxidant glutathione can
be enhanced by a whey-based diet (undenatured whey
protein concentrate, UWPC), it was investigated whether
UWPC could alleviate allergen-induced lung contractions.
Guinea pigs were fed water or UWPC twice a day starting
at day 23 up to day 20. The animals were sensitised to
ovalbumin or received saline on day 0. Serum samples
were taken at several days after sensitisation to measure
allergenspecific 1I9G. On day 20, lungs were isolated and
perfused with buffer containing the allergen ovalbumin.
Airway contractions were assessed, and mediators and
indicators for oxidative stress were measured in the lung
effluent. Moreover, glutathione levels were determined
in the liver. The indicator of oxidative stress and airway
contractile mediator, 8-iso-PGF2a, was increased upon
ovalbumin challenge in ovalbumin-sensitised groups.
Furthermore, thiobarbituric acid-reactive substances
(TBARS)
ovalbumin increased IgG levels from day 12 up to day 20,

were increased as well. Sensitisation with
which were not influenced by the UWPC diet. In contrast,
the UWPC diet significantly enhanced glutathione levels in
the liver. Moreover, the UWPC diet significantly reduced
the ovalbumin-induced anaphylactic response by 45 %
and decreased PGE2 levels by 55 % in the effluent fluid.
We show for the first time that during anaphylaxis, there is
acute oxidative stress in the respiratory tract. The UWPC
diet did not influence the sensitisation response to the
allergen but did increase endogenous glutathione levels.
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The UWPC diet profoundly reduces allergen-induced
airway constrictions, which opens new avenues for dietary
management of allergic diseases.

Commentaires du Dr. Gulman:

Cette équipe de recherche multinationale souhaitait voir
si lasthme, et plus particulierement lanaphylaxie (réaction
allergique potentiellement mortelle), pouvait étre atténué
en prétraitant les animaux avec une protéine renforgant
le glutathion. La protéine UWPC (concentré protéique de
lactosérum non dénaturé) utilisée dans cet essai était « HMS
90 », une version antérieure dlmmunocal développée par les
docteurs Bounous et Kongshavn. HMS 90 était le nom utilisé au
Canada pendant les quelques premiéres années ou Immunocal
était disponible commercialement au Canada a cette époque.
Les résultats étaient clairs. Les animaux exposés a un allergéne
(substance provoquant lallergie) se portaient nettement mieux.
Les niveaux de glutathion étaient améliorés mais, plus important
encore, lamélioration clinique de fasthme et de lanaphylaxie
était « profondément » meilleure.

)
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ANTIOXIDANTS (BASEL) 2014 DEC 12;3(4) :843-65

Un supplément de lactosérum riche
en cystéine (Immunocal®) retarde
I’apparition de la maladie et prévient
I’épuisement du glutathion de la
moelle épiniere dans le modele de
souris Hsod1 (Gg3a) de la sclérose
latérale amyotrophique

Abstract

Background: Depletion of the endogenous antioxidant,
glutathione (GSH), underlies progression of the
devastating neurodegenerative disease, amyotrophic
lateral sclerosis (ALS). Thus, strategies aimed at
elevating GSH may yield new therapeutics for ALS.
Here, we investigated the effects of a unique non-
denatured whey protein supplement, Immunocal®,
in the transgenic Gly position 93 to Ala (G93A)
mutant hSOD1 (hSOD1(G93A)) mouse model of ALS.
Immunocal® is rich in the GSH precursor, cystine,
and is therefore capable of bolstering GSH content.
Transgenic hSOD1 (G93A) mice receiving Immunocal®
displayed a significant delay in disease onset compared
to untreated hSOD1(G93A) controls. Additionally,
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Institute, University of Denver, 2 Research Service,
Veterans Affairs Medical Center, Denver, CO, 3 Div.
of Clinical Pharmacology & Toxicology, University
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Immunocal® treatment significantly decreased the
rate of decline in grip strength and prevented disease-
association reduction in whole blood and spinal cord
tissue GSH levels in end-stage hSOD1(G93A) mice.
However, Immunocal® did not extend survival, likely due
to its inability to preserve the mitochondrial GSH pool
in spinal cord. Combination treatment with Immunocal
and the anti-glutamatergic compound, riluzole, delayed
disease onset and extended survival in hSOD1(G93A)
mice. These findings demonstrate that sustaining tissue
GSH with Immunocal® only modestly delays disease
onset and slows the loss of skeletal muscle strength
in hSOD1(G93A) mice. Moreover, the inability to
Immunocal® to rescue mitochondrial GSH in spinal cord
provides a possible mechanism for its lack of effect on
survival and is a limiting factor in the potential utility of
this supplement as a therapeutic for ALS.

Commentaires du Dr. Gutman:

La SLA (sclérose latérale amyotrophique) est également
connue sous le nom de “maladie de Lou Gehrig”, un
processus neurodégénératif dévastateur qui dégrade la
fonction musculaire et conduit a une paralysie éventuelle.
Des souris souffrant d'une maladie similaire sont utilisées
en laboratoire pour explorer les traitements possibles pour
'lhomme. En nourrissant ces souris avec du Immunocal,
Iéquipe de Linseman a Denver a constaté une augmentation
significative des niveaux de glutathion et - plus important
encore - une amélioration clinique de la force musculaire.
Immunocal a également retardé l'apparition de la maladie.
Les souris ont survécu encore mieux lorsque leur régime
alimentaire combinait Immunocal et le médicament Riluzole.
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I’isolat de protéine de
lactosérum riche en
cystéine (Immunocal®)
améeliore les déficits
du modele de souris
Gfap.hmoxi de la
schizophrénie

Abstract

Background: Depletion of the endogenous antioxidant,
glutathione (GSH), underlies progression of the
devastating neurodegenerative disease, amyotrophic
lateral sclerosis (ALS). Thus, strategies aimed at
elevating GSH may yield new therapeutics for ALS.
Here, we investigated the effects of a unique non-
denatured whey protein supplement, Immunocal®,
in the transgenic Gly position 93 to Ala (G93A)
mutant hSOD1 (hSOD1(G93A)) mouse model of ALS.
Immunocal® is rich in the GSH precursor, cystine,
and is therefore capable of bolstering GSH content.
Transgenic hSOD1 (G93A) mice receiving Immunocal®
displayed a significant delay in disease onset compared
to untreated hSOD1(G93A) controls. Additionally,
Immunocal® treatment significantly decreased the
rate of decline in grip strength and prevented disease-
association reduction in whole blood and spinal cord
tissue GSH levels in end-stage hSOD1(G93A) mice.
However, Inmunocal® did not extend survival, likely due
to its inability to preserve the mitochondrial GSH pool
in spinal cord. Combination treatment with Immunocal
and the anti-glutamatergic compound, riluzole, delayed
disease onset and extended survival in hSOD1(G93A)
mice. These findings demonstrate that sustaining tissue
GSH with Immunocal® only modestly delays disease
onset and slows the loss of skeletal muscle strength
in hSOD1(G93A) mice. Moreover, the inability to
Immunocal® to rescue mitochondrial GSH in spinal cord
provides a possible mechanism for its lack of effect on
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survival and is a limiting factor in the potential utility of
this supplement as a therapeutic for ALS.

Commentaires du Dr. Gutman:

L'équipe de recherche qualifiée du Dr Hyman Schipper,
au laboratoire de Il'Institut Lady Davis de recherche
médicale de 'HOpital général juif, a étudié une race de
souris utilisée dans la recherche sur la schizophrénie
et a constaté des niveaux élevés de stress oxydatif.
Chez I'homme, la schizophrénie a également été
liége a des niveaux élevés de stress oxydatif et a un
faible taux de glutathion. L'équipe a voulu voir si ces
souris montreraient une amélioration aprés un régime
Immunocal, par rapport au groupe placebo. Les souris
nourries par Immunocal ont montré une amélioration
biochimique (niveaux de glutathion cérébral plus élevés)
et des parameétres comportementaux améliorés. Le Dr
Schippersouligne queladégénérescencedesneurones,
le dépdt de fer toxique et l'augmentation subséquente
du stress oxydatif est une caractéristique essentielle
de cette maladie partagée avec le vieillissement
normal, la maladie d’Alzheimer, la maladie de Parkinson
et d'autres maladies neurodégénératives. Il suggére
que ces résultats offrent les preuves nécessaires pour
procéder a des études sur 'lhomme.
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Le concentré de
protéines de lactosérum
et la dexaméthasone
protegent le cervelet des
rats contre les Iésions
dues aux rayons gamma

Abstract

The possible radioprotective effect of Immunocal® (whey
protein]) supplement and dexamethasone on gamma-
irradiated cerebellar tissue of Wistar rat was investigated
in this study. Forty male albino rats were acclimatized and
randomized into four groups of 10 animals each. Group |
rats served as control; Group II: received 2.5 Gy of gamma-
radiation; Group llI: received Immunocal® (286mg/kg) for
14 days, then 2.5 Gy gamma rays on day15 of experiment;
Group IV: received dexamethasone (1mg/kg) i.p daily for 3
days, then 2.5 Gy gamma rays. All rats were euthanized 14
days post-irradiation. Rat brains were fixed in 10% formalin,
processed with routine paraffin wax techniques and stained
with Haematoxylin and Eosin. Histomorphometric studies
showed that radiation significantly (p< 0.05) reduced the
thickness of both the molecular and granular layers of the
cerebellum when compared with the control group. This
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reduction was significantly (p< 0.05) increased in animals
pretreated with Immunocal® and dexamethasone before
irradiation. The densities of the Purkinje and outer stellate
cells were significantly (p< 0.05) reduced in the irradiated
animals compared with the control. The Purkinje cells and
outer stellate cells were significantly increased (p< 0.05)
in animals of Radiation + Immunocal® and Radiation +
Dexamethasone groups relative to the radiation group. In
conclusion, data from the present study showed that pre-
treatment with Immunocal® and dexamethasone before
exposure to a single dose of 2 Gy of gamma radiation on the
15th day of the experiment, protected rat’s cerebellum from
gross and histological alterations from radiation injury.

Commentaires du Dr. Gutman:

Des chercheurs nigérians ont étudié des stratégies visant a
réduire le gonflement du cerveau et les dommages causés
par lexposition aux radiations. Cette question est pertinente
pour le traitement du cancer, car de hombreuses tumeurs
cérébrales sont traitées par radiothérapie. Bien que tous
les efforts soient faits pour concentrer le rayonnement
sur la tumeur uniquement, les tissus normaux subissent
inévitablement des dommages collatéraux. Lun des
traitements standard de ces effets indésirables est ['utilisation
de stéroides puissants comme la dexaméthasone. Dans
cette étude, Immunocal a été comparé a la dexaméthasone
dans leur capacité a limiter les dommages causés par les
radiations. Immunocal sest avéré aussi efficace que les
stéroides pour atténuer les dommages.
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Effets sélectifs du
concenlré de protéines
de lactosérum sur les
niveaux de glutathion
et 'apoptose chez les
rats atteints de tumeurs
mamimaires

Abstract

Glutathione (GSH) plays an important role in antioxidant
defense and regulation of apoptosis. GSH deficiency is
related to many diseases, including cancer, and increased
GSH levels in cancer cells are associated with chemotherapy
resistance because of resistance to apoptosis. In this study,
we investigated the effects of whey protein concentrate
(WPC), a precursor of GSH, in rats with mammary tumors
induced by treatment with 7,12-dimethylbenz(a)anthracene
(DMBA). DMBA treatment results in cellular changes that
mimic the initiation and promotion of carcinogenesis of
breast tissue. We aimed to examine the possible preventive
effects of diets containing whey protein on DMBA-induced
mammary tumors in rats. The results indicate that WPC
(0.334 g/kg) supplementation significantly increased
the liver GSH levels by 92%, and were accompanied by
low Bax/Bcl-2 ratio (from 5 to 3) and cleaved caspase-3/
procaspase-3 ratio (from 2.4 to 1.2) in DMBA-treated rats.
Furthermore, tumor GSH levels were decreased by 47%
in WPC-supplemented rats, which resulted in increased
Bax/Bcl-2 ratio (from 0.9 to 2) and cleaved caspase-3/
procaspase-3 ratio (from 11 to 2.7). In conclusion,
supplementation with WPC could selectively deplete tumor
GSH levels and, therefore, WPC supplementation might be

a promising strategy to overcome treatment resistance in
cancer therapy.

Commentaires du Dr. Gulman:

Jinsiste toujours sur limportance des études humaines par
rapport aux études animales ou de laboratoire, mais jai été
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trés impressionné par ce que cette équipe taiwanaise a
démontré dans un modéle animal de cancer du sein. L'une
des idées fausses les plus répandues en oncologie est que
le glutathion peut « nourrir » la tumeur. Bien que cela ait été
démontré dans des cultures de tissus, cela n'a jamais été
démontré dans des organismes vivants. Ici, le contraire a été
démontré - ['utilisation de précurseurs du glutathion dans
un modele vivant augmentera les niveaux de glutathion
dans les cellules normales tout en diminuant le glutathion
dans les cellules cancéreuses. Ceci est conforme a d'autres

études Immunocal sur le cancer.
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L activité
nulritionnelle de la
protéine de lactosérum
active chez les souris
Nude porteuses de
lumeurs pancréatiques

Abstract

Objective: Active whey protein preserved the active
ingredients in cow milk processed with patented low
temperature extraction technology. Protein contents
up to 90%. In addition, it has many biological functions
such as improving the nutrition status and strengthening
immunity. It's one of the important components in clinical
nutritional therapy. This research is to study the effect
potential mechanism and potential of active whey protein on
pancreatic carcinoma established in vivo model. Methods:
Xenotransplanted pancreatic carcinoma was established by
panc-1 cell line, then divided into 3 groups, 8 mice of each
randomly accordingly to the different way of nutritional
intervention: standard diet group (SD group), standard
diet with soy group (Soy group), standard diet with active
whey protein group (ABD group). During the experiment,
animals’ body condition was observed, weight of nude mice,
tumor size and weight were recorded. And, compared the
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average survival time of mice. Meanwhile, we detected
the glutathione levels in the blood and carcinoma. Results:
Weight loss of all mice in the three groups was observed.
Weight of mice in ABD group (24.35%1.89) g was significantly
higher than SD group (20.04+2.41) g 8 weeks after treatment
(P<0.05). Volume and weight of mice transplanted tumor in
the three groups was no statistical difference. At the end
point, compared with SD group and Soy group [(56.00£5.29)
d and (51.63%10.54) d, respectively], the average survival
time of mice in ABD group (P<0.05). The GSH level in the
blood of ABD group was significantly higher than SD group
and Soy group (P<0.05) when the level in the tumor of ABD
group was lower but there was no statistical difference.
Conclusions: Active whey protein can prevent the weight
loss in transplanted pancreatic mice, prolong the survival
time, and this may be associated with preventing and curing
cancer cachexia. Key words: whey protein, cancer, nutritional
therapy, glutathione.

Commentaires du Dr. Gutman:

Cette équipe chinoise a greffé du tissu de cancer du
pancréas sur des souris afin d'examiner l'effet d'lmmunocal
en tant qu'intervention. Trois groupes ont été utilisés : le
premier avait un régime alimentaire standard ; le second
consommait un régime alimentaire standard complété
par des protéines de soja ; le troisieme groupe a regu
Immunocal (appelé “ABD” en Chine). Les souris nourries
avec Immunocal avaient un meilleur taux de glutathion,
souffraient moins de perte de poids (cachexie cancéreuse)
et survivaient beaucoup plus longtemps.
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Le supplément de protéines de
lactosérum riche en cystéine,
Immunocal®, préserve le
glutathion cére¢bral et améliore

les indices cognitifs, moteurs et

histopathologiques des Iésions
cérébrales traumatiques dans
un modele de souris a impact
cortical controlé

Abstract

Background: Traumatic brain injury (TBI) is a major public
health problem estimated to affect nearly 1.7 million people
in the United States annually. Due to the often debilitating
effects of TBI, novel preventative agents are highly desirable
for at risk populations. Here, we tested a whey protein
supplement, Immunocal® , for its potential to enhance
resilience to TBI. Immunocal® is a non-denatured whey
protein preparation which has been showntoactasacysteine
delivery system to increase levels of the essential antioxidant
glutathione (GSH). Twice daily oral supplementation of
CD1 mice with Immunocal® for 28 days prior to receiving a
moderate TBI prevented an ~ 25% reduction in brain GSH/
GSSG observed in untreated TBI mice. Immunocal® had no
significant effect on the primary mechanical injury induced
by TBI, as assessed by MRI, changes in Tau phosphorylation,
and righting reflex time or apnea. However, pre-injury
supplementation with Immunocal® resulted in statistically
significant improvements in motor function (beam walk
and rotarod) and cognitive function (Barnes maze). We also
observed a significant preservation of corpus callosum width
(axonal myelination), a significant decrease in degenerating
neurons, a reduction in Ibal (microglial marker), decreased
lipid peroxidation, and preservation of brain-derived
neurotrophic factor (BDNF) in the brains of Immunocal® -
pretreated mice compared to untreated TBI mice. Taken
together, these data indicate that pre-injury supplementation
with Immunocal® significantly enhances the resilience to
TBI induced by a moderate closed head injury in mice. We
conclude that Immunocal® may hold significant promise
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as a preventative agent for TBI, particularly in certain high
risk populations such as athletes and military personnel.

Commentaires du Dr. Gutman:

En utilisant un modele animal de traumatisme cérébral
léger, 'équipe de Dan Linseman, de luniversité de Denver,
a examiné des souris nourries soit avec Immunocal soit
avec un placebo. Lorsqu'on a recherché des marqueurs de
stress oxydatif et d'autres signes de lésions cérébrales, les
souris recevant Immunocal ont montré une amélioration
de leur taux de glutathion. lls ont également révélé moins
de signes de lésions cérébrales microscopiques et, plus
important encore, une amélioration des fonctions motrices
(capacité a se déplacer) et cognitives (capacité a penser).
L'équipe suggere que dautres études soient menées dans
lespoir d'étendre ces avantages aux athletes, au personnel
militaire et aux autres personnes exposées au risque de
traumatisme créanien.
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Etude des effets de la
protéine de lactosérum
active sur la thérapie
nutritionnelle des
xénogreffes du cancer du
pancreéas sur des souris Nude

Abstract

Objective Active whey protein preserved the active
ingredients in cow milk processed with patented low
temperature extraction technology. Protein contents
up to 90%. In addition, It has many biological functions
such as improving the nutrition status and strengthening
immunity. It's one of the important components in clinical
nutritional therapy. This research is to study the effect
potential mechanism and potentiof active whey protein on
pancreatic carcinoma established in vivo model. Methods
Xenotransplanted pancreatic carcinoma was established
by panc-1 cell line, then divided into 3 groups, 8 mice of
each randomly according to the different way of nutritional
intervention: standard diet group (SD group), standard diet
with soy group (Soy group), standard diet with active whey
protein group (ABD group). During the experiment, animals’
body condition was observed, weight of nude mice, tumor
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size and weight were recorded. And, compared the average
survival time of mice. Meanwhile, we detected the glutathione
levels in the blood and carcinoma. Results Weight loss of all
mice in the three groups was observed. Weight of mice in ABD
group (24.35+1.89)g was significantly higher than SD group
(20.04+2.41)g 8 weeks after treatment (P<0.05). Volumn and
weight of mice transplanted tumor in the three groups was
no statistical difference. At the end point, compared with the
SD group and Soy group [(56.00£5.29)d and (51.63%10.54)
d, respectively], the average survival time of mice in ABD
group(6213 * 2.47d) was significantly higher (P<0.05).
There was no statistical difference between SD group and
Soy group (P>0.05). The GSH level in the blood of ABD
group was significantly higher than SD group and Soy group
(P<0.05) when the level in the tumor of ABD group was lower
but there was no statistical difference. Conclusions Active
whey protein can prevent the weight loss in transplanted
pancreatic mice, prolong the survival time, and this may be
associated with preventing and curing cancer cachexia.

Commentaires du Dr. Gultman:

Ces scientifiques de Pékin ont greffé des tissus cancéreux
du pancréas sur des souris. Trois groupes de traitement ont
été sélectionnés au hasard : 1) régime normal, 2) régime
standard avec des protéines de soja, et 3) régime standard
avec Immunocal (ici appelé “ABD”). Des améliorations
statistiquement significatives ont été constatées en termes
de survie et de prévention de la perte de poids due au cancer
dans le groupe traité par Immunocal. D'autres preuves contre
le “glutathion alimentant le cancer
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Effets de la protéine de
lactosérum active sur I’état
nutritionnel et immunitaire
de souris porteuses d’'un
cancer du sein triplement
négatif avec chimiothérapie

Abstract

Purpose To investigate the effect of active whey protein(ABD)
on nutritional and immune status of mice bearing triple-
negative breast cancer(TNBC) undergoing chemotherapy.
Methods The triple-negative breast cancer 4T1 cells were
inoculated in BALB/c mice. The tumor bearing mice were
randomly divided into 4 groups with 6 mice in each group:
control group, paclitaxel group, casein + paclitaxel group
and ABD+ paclitaxel group. The weight of mice, volume of
tumor were observed and measured. The overall survival
of mice and glutathione(GSH) levels in blood and tumors
were analyzed.

Results Weight of mice in ABD+ paclitaxel group (20.52+1.10)
g was significantly higher than those of casein + paclitaxel
group (19.03 %1.76)g and paclitaxel group (18.71+0.86)g
(P<0.05) on d31. The tumor sizes in ABD+ paclitaxel group
was lower than that in other groups (P<0.05). The overall
survival of the ABD+ paclitaxel group was significantly longer
than paclitaxel group and casein + paclitaxel group. The
GSH levels in tumor tissue of ABD+ paclitaxel group, casein
+ paclitaxel and paclitaxel group were (34.5+18.0) umol/L,
(55.3+23.8)umol/L and (54.9%11.7) pmol/L respectively.
However,GSH levels in blood of three groups were (19.1+0.7)
pmol/L,(13.0£8.8)umol/L and (15.2+9.7) umol/L respectively.
There was no significant difference in GSH contents both
in blood and tumor tissue among three groups (P>0.05).
Conclusion Whey protein combined with chemotherapy
can attenuate weight loss, improve nutritional status, inhibit
tumor growth and prolong survival time in mice bearing triple
negative breast cancer.

104

Zeng Z1 Du C2 Tu L1 Wang L1 Wang Y1 Luo F1
1State Key Laboratory of Biotherapy, West China
Hospital, Sichuan University Chengdu, China

2Neijiang Second People’s Hospital, Neijiang, China

Commentaires du Dr. Gutman:

Le cancer du sein a été induit sur des souris. Quatre
groupes de prévention de traitement ont été sélectionnés
au hasard : 1) controle (pas de traitement), 2) Paclitaxel
(chimiothérapie), 3) Paclitaxel (chimiothérapie) avec

caséine, et 4) Paclitaxel (chimiothérapie) avec Immunocal
(ici appelé “ABD”). Le groupe Immunocal a obtenu les
meilleurs résultats en termes de perte de poids et de
survie. D'autres preuves de la compatibilité d'lmmunocal et
de cette chimiothérapie.
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IMMUNOLOGY, 172:151-156, (1986)

Le glutathion
augmente I’activation
des lymphocytes T
cytotoxiques in vivo

-
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Abstract

The activation of cytotoxic T lymphocytes (CTL) in vivo was
found to be augmented by glutathione if injected i.p. in the
late phase but not in the early phase of the response. The
effect of glutathione possibly resembles the augmenting
effect of 2-mercaptoethanol in lymphocyte cultures.

Commentaires du Dr. Gutman:

Bien quil ne sagisse pas spécifiquement dune étude
Immunocal, jai inclus cet article parce qu'il était le premier
a explorer limpact direct du glutathion sur le systéme
immunitaire d'une créature vivante (in vivo). Le Dr Wulf
Droge, l'auteur principal, était un éminent immunologiste
européen qui s'intéressait particulierement au glutathion.
Au moment de la rédaction de cet article, le Dr Droge
n‘avait pas encore rejoint Immunotec. Cet article historique
a par la suite fourni des indices sur la maniére dont l'équipe
d'Immunotec, au Canada, utilisait avec succés son dérivé
spécifique de protéine de lactosérum. Des années plus
tard, le Dr Droge a joué un role déterminant dans la
formulation d'Immunocal « Platinum » et, plus important
encore, dans la direction de la recherche chez Immunotec
apres le décés du Dr Bounous.
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CLINICAL AND INVESTIGATIVE MEDICINE, 11: 213-217, 1988

La protéine de
lactoserum alimentaire

inhibe le développement

de tumeurs malignes
induites par la
diméthylhydrazine

Abstract

This study investigates the influence of two formula
diets containing 20 g/100 g diet of either whey protein
concentrate or casein or Purina mouse chow, on the
humoral immune responsiveness and dimethylhydrazine
induced colon carcinogenesis in A/J mice. After 20 weeks of
dimethylhydrazine treatment, the number of plaque forming
cells per spleen, following intravenous inoculation with 5 x
106 sheep red blood cells, was nearly three times greater
in the whey protein-fed group than in the casein-fed mice
although both values were substantially below normal. After
24 weeks of dimethylhydrazine treatment the incidence
of tumors in the whey protein-fed mice was substantially
lower than that in mice fed either the casein or Purina diet.
Similarly, the tumor area was less in the whey protein group
in comparison to either the casein or Purina groups, with
some difference between casein and Purina groups. Body
weight curves were similar in all dietary groups.

In conclusion, a whey protein diet appears to significantly
inhibit the incidence and growth of chemically induced colon
tumors in mice

Commentaires du Dr. Gulman:

Cest un article théorique fascinant dans lequel le Dr
Bounous examine la variété des protéines du lait chez
les mammiféres. Il souligne que a) le lait humain a la
plus faible concentration de protéines (ce qui explique
peut-étre pourquoi les humains mettent tant de temps a
atteindre I'dge adulte), et 2) le lait humain a la plus forte
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concentration de lactosérum par rapport a la caséine. Le
point de vue du Dr Bounous est que la prépondérance du
lactosérum dans le lait humain peut contribuer a expliquer
le développement lent des nourrissons humains et la
longévité de l'espéce humaine.
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I’isolat de protéines

de lactosérum riche en
cystéine (PLRC) améliore
la dysfonction érectile

en diminuant le stress

oxydatif via la voie DADH/

ADMA/SON

; “r

Abstract

(NOS-)
endothelial dysfunction induced by oxidative stress (OS)
is assumed to play a pivotal role in the pathogenesis and

Objective Nitric oxide synthase- dependent

progression of diabetes mellitus-related erectile dysfunction
(DMED). Cysteine-rich whey protein isolate (CR-WPI) is a
widely used protein supplement and has been confirmed to
reduce reactive oxygen species (ROS) by increasing cellular

N

antioxidant glutathione (GSH). However, it is currently
unknown whether CR-WPI elicits therapeutic effectsin DMED.
Here, we provide diabetic rats with CR-WPI to determine its
effect on DMED and the underlying mechanisms.

The results suggest that CR-WPI supplementation increased
GSH biosynthesis and reduced ROS content and simulta-
neously upregulated the dimethylargininedimethylamino-
hydrolase (DDAH)/asymmetrical dimethylarginine (ADMA)/
nitric oxide synthase (NOS) metabolic pathway. Evaluation
of intracavernous pressure (ICP) also showed an improve-
ment of penile erectile function in CR-WPI-treated rats. The
results of the vitro cell culture showed that glutathione pre-
treatment protected corpus cavernosum smooth muscle
cells (CCSMC) from H202-induced apoptosis by decreasing
Caspase 9 and Caspase 3 expressions. These results augur
well for the potential therapeutic application of dietary CR-
WPI supplementation for treating diabetic erectile dysfunction.

Commentaires du Dr. Gutman:

La dysfonction érectile (Iincapacité dobtenir ou de
maintenir une érection) est un probléme trés courant, qui
résulte souvent du diabéte. Le stress oxydatif/la formation
de radicaux libres a été identifié€ comme une des causes
de ce probleme. Dans cette étude, les chercheurs ont
utilisé un isolat de protéines de lactosérum riche en
cystéine (Immunocal) comme intervention potentielle
dans la dysfonction érectile. Le succés démontré a conduit
I'équipe a suggérer que ce traitement soit considéré
comme un traitement pour ce trouble.
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BRAIN RESEARCH, 2023 Jun 1;1808:148338

Immunocal limite

la gliose suite a des
lésions cérébrales
traumatiques legeres
ou modérées repetltlves
chez les souris

Abstract

Successive traumatic brain injuries (TBIs) exacerbate
neuroinflammation and oxidative stress. No therapeutics
exist for populations at high risk of repetitive mild TBIs
(rmTBIs). We explored the preventative therapeutic effects of
Immunocal®, a cysteine-rich whey protein supplement and
glutathione (GSH) precursor, following rmTBI and repetitive
mild-moderate TBI (rmmTBI). Populations that suffer rmTBIs
largely go undiagnosed and untreated; therefore, we first
examinedthepotentialtherapeuticeffectofImmunocal®long-
term following rmTBI. Mice were treated with Immunocal®
prior to, during, and following rmTBI induced by controlled
cortical impact until analysis at 2 weeks, 2 months, and 6
months following the last rmTBI. Astrogliosis and microgliosis
were measured in cortex at each time point and edema and
macrophage infiltration by MRI were analyzedat2 months
post-rmTBI. Immunocal® significantly reduced astrogliosis
at2 weeks and2 months post-rm TBI. Macrophage activation
was observed at 2 months post-rmTBI but Immunocal® had
no significant effect on this endpoint.

We did not observe significant microgliosis or edema after
rmTBI. The dosing regimen was repeated in mice subjected
to rmmTBI; however, using this experimental paradigm,
we examined the preventative therapeutic effects of
Immunocal® at a much earlier timepoint because populations
that suffer more severe rmmTBIs are more likely to receive
acute diagnosis and treatment. Increases in astrogliosis,
microgliosis, and serum neurofilament light (NfL), as well
as reductions in the GSH:GSSG ratio, were observed
72 hours post-rmmTBIl. Immunocal® only significantly
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reduced microgliosis after rmmTBI. In summary, we report
that astrogliosis persists for 2 months post-rmTBI and
that inflammation, neuronal damage, and altered redox
homeostasis present acutely following rmmTBI. Immunocal®
significantly limited gliosis in these models; however, its
neuroprotection was partially overwhelmed by repetitive
injury. Treatments that modulate distinct aspects of TBI
pathophysiology, used in combination with GSH precursors
like Immunocal®, may show more protection in these
repetitive TBI models.

Commentaires du Dr. Gutman:

S'appuyant sur les conclusions selon lesquelles les Iésions
cérébrales traumatiques entrainent une inflammation et
un stress oxydatif/la formation de radicaux libres, cette
équipe dirigée par le Dr Dan Linsesman s'est concentrée
sur les lésions cérébrales traumatiques répétitives. Les
lésions cérébrales répétitives sont couramment observées
dans des sports tels que la boxe et le football américain.
Souvent non diagnostiquées, elles entrainent de graves
conséguences a long terme, telles que la dépression
et la démence. En utilisant une souris comme modele,
I'équipe est intervenue avec Immunocal, avant et aprés des
traumatismes craniens répétés, légers ou modérés. Les
effets neuroprotecteurs ont été démontrés lors de Iésions
cérébrales légeres répétées, mais leffet était moindre lors
de lésions cérébrales modérées répétées. Ces résultats
positifs appellent a d'autres études et éventuellement a des
études sur les traumatismes craniens chez 'lhomme.

N



Ftudes de laboratoire
in vitro

Avant de s’engager dans une étude sur des animaux ou
sur des humains, un travail préparatoire considérable
doit étre effectué pour déterminer si l'investissement
importantentemps, enressources eten effortsenvaudra
la peine. Des décisions importantes doivent également
étre prises pour déterminer s'il est éthique de soumettre
des animaux vivants (y compris des humains) a des
risques lors des expériences. Des études en laboratoire
(« in vitro ») sont souvent exigées avant de passer
aux études sur des créatures vivantes (« in vivo »).

Les études in vitro en laboratoire présentent un grand
intérét et déterminent ou orientent finalement Ia
faisabilité d'études supplémentaires. Il est toutefois
important de souligner que les résultats de ces études

N

n'entrainent pas nécessairement une application dans
le « monde réel ». Méme les conclusions des essais
cliniques sur des animaux ne peuvent pas s'étendre
aux étres humains vivants. La grande majorité des
conclusions des études in vitro finissent par ne
pas s‘appliquer aux expériences sur des humains.

Néanmoins, les études in vivo sur des animaux ou les
études sur des humains doivent absolument se baser
sur les résultats de ces expériences en laboratoire. Vous
trouverez dans les pages suivantes les articles publiés
qui ont servi de base aux essais cliniques d'Immunotec.
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Activité anti-VIH et
anti-apoptotique du
concentre de protéines
de lactosérum:
Immunocal®

Abstract

Objectives: The in vivo glutathione (GSH) promoting
activity of undenatured Whey protein concentrate
(WPC) has already been demonstrated. Here we
demonstrate the anti HIV and anti Apoptotic activity
of a WPC product termed Immunocal and its relation
with GSH synthesis. Methods: Immunocal is produced
in linear fashion in order to maintain proteins in a non
denatured form and to preserve their glutamyl cysteine
residues. We tested the in vitro anti-HIV activity
on cord blood mononuclear cells and MT 4 cells by
studying each of reverse transcriptase (RT) activity,
p24 antigen production, and syncytium formation. GSH
was measured by spectrophotometric recycling assay.
Apoptosis was evaluated by flow cytometry on PBMC
from HIV infected individuals (cells were stained with
acridine orange and ethidium bromide) (n = 6). Results:
An anti HIV activity was found at WPC concentrations
between 100 micrograms/ml and 500 micrograms/
ml. Inhibition of syncytium formation occurred with
a IC50 of 150 micrograms/ml. PBMCs cultured with
these WPC concentrations (N=3) had a statistically
significant increase in GSH synthesis when compared
to untreated cells, 9.6 +/- 1.5 vs 5.4 +/- nmoles/10(7)
cells, p = 0.01. HIV infected PBMCs cultured in the
presence of 100 micrograms/ml of WPC were less prone
to die of apoptosis than untreated cells, 15% +/- 2.6 vs
37% +/- 2.4 p <0.001. Conclusion: Immunocal (WPC)
possesses antiviral and anti-apoptotic activities which
may be related to its glutathione promoting activity.
A clinical trial is currently going on with children with
AIDS and wasting syndrome.
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Commentaires du Dr. Gutman:

S'appuyant sur les résultats prometteurs de précédentes
études menées avec Immunocal, ces éminents chercheurs
de I'Université McGill ont congu cette étude cellulaire in
vitro pour déterminer si Immunocal pouvait déclencher une
activité antivirale en augmentant les niveaux de glutathion.
L'hypothéese a été confirmée, ce quiaencouragé la poursuite
des études humaines déja en cours sur le sida pédiatrique.
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ANTICANCER RESEARCH, 16:1095-1100 (1996)

Modulation sélective in vitro
du glutathion cellulaire par

un isolat de protéine de lait
maternel humanisé dans des
cellules normales et un modele
de carcinome mammaire de rat

Abstract

We report the in vitro selective inhibitory activity of a
humanized whey protein concentrate ImmunocalTM on
growth of mammary carcinoma cells and Jurkat T cells in
comparison to normal peripheral blood mononuclear cells.
We related this inhibitory activity to a selective depletion of
intracellular glutathione synthesis. The use of humanized
whey protein concentrate as a food supplementation
may have direct implication in clinical trials with adjuvant
chemotherapy. Glutathione accounts for more than 90%
of total intracellular non-protein sulfhydryl and is critical in a
variety of cellular defense functions including protection from
toxic oxygen species and detoxification of various xenobiotics.
Tumor cell GSH concentration may be among the determinant
of the cytotoxicity of many chemotherapeutic agents, and an
increase in GSH concentration appears to be at least one of
the mechanisms of acquired drug resistance to chemotherapy.
GSH may be increased by different methods including delivery
of L-Cystine, a rare limiting amino acid in GSH synthesis.
This is difficult since cysteine is toxic, it is not transported
efficiently into cells, and is oxidized spontaneously at neutral
pH. Attempts to cancer treatment based on modulation of
GSH concentration in tumor cells must take into consideration
the glutathione status and the rate of GSH synthesis in these
cells. It is well known that rapid GSH synthesis in tumor cells is
associated with high rates of cellular proliferation. Depletion of
tumor GSH in vivo decreases the rate of cellular proliferation
and inhibits cancer growth. In practice it is difficult to reduce
GSH sufficiently in a tumor in vivo without placing the normal
tissue at risk.

Numerous studies have demonstrated that GSH can be
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Sylvain Baruchel & Ginette Viau Department of
Pediatrics and Oncology and Montreal Children’s
Research Institute, McGill University, Montreal,
Canada

differently manipulated in normal versus tumor cell line.
Dependent upon the method of GSH manipulation protection
could be demonstrated in normal but not in tumor cell line.
In this report we demonstrate that it is possible to selectively
modulate in vivo GSH synthesis in normal cells compared
to cancer cells with a humanized Whey Protein Concentrate
(HWPC) and that this selective GSH modulation has an
impact on cells proliferation.

Commentaires du Dr. Gutman:

Les docteurs Baruchel et Viau ont été parmi les premiers
a observer ce que lon a appelé plus tard la “modulation
sélective”, en utilisant des précurseurs du glutathion pour
montrer comment les niveaux de glutathion augmentent et
diminuent dans les cellules normales et cancéreuses. On
considere généralement que les cellules tumorales contiennent
de grandes quantités de glutathion, ce qui les protége contre
la chimiothérapie. La question sest posée : “Le glutathion ou
ses précurseurs pourraient-ils rendre ces cellules cancéreuses
résistantes au traitement ? Cette étude démontre que lorsque
les cellules cancéreuses sont déja riches en glutathion, le
fait de les “pousser” a en produire davantage déclenche une
“inhibition de rétroaction négative”, ce qui diminue la production
de glutathion. Les cellules normales - souvent pauvres en
glutathion a cause du cancer - absorbent maintenant ces
précurseurs, régulant a la hausse leur propre production
de glutathion et augmentant la résistance des tissus sains
a la chimiothérapie. Cela explique le terme de “modulation
sélective”, selon lequel les niveaux de glutathion diminuent
dans les cellules cancéreuses et augmentent dans les cellules
normales, comme le démontre élégamment cette étude
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NUTRITION AND CANCER, 2000, VOL 38(2):200-208

Ameélioration de I'effet
de I’isolat de protéine
de lactosérum brevete
(Immunocal®)

sur la cytotoxicité

des médicaments
anticancéreux

Abstract

To determine the enhancing effect of a whey protein isolate
on the cytotoxicity of a potential anti-cancer drug, baicalein,
human hepatoma cell line HepG2 was assigned to grow in
different media for four days, followed by the investigation of
cell growth and apoptosis. Excluding the control group with
normal medium, other three treatment media included whey
protein isolate (marketed as Immunocal®) medium, baicalein
medium, and combined medium containing both Irmmunocal®
and baicalein. MTT assay indicated that cells grew in combined
medium had a significantly lower survival rate compared to the
cells grew in baicalein medium; in contrast, for the cells grew
in Immunocal® group, there was no significant difference on
survival rate. In the investigation of apoptosis.

compared to the cells in baicalein medium, cells in combined
medium showed a higher phosphatidylserine exposure, lower
rnitochondrial transmembrane potential and nearly 13 times
more cells were detected undergoing apoptosis. We also
demonstrated that Immunocal® was able to reduce glutathione
in HepG2 by 20% to 40% and regulated the elevation of
glutathione, which was in response to baicalein. In conclusion,
Immunocal® seemed to enhance the cytotoxicity of baicalein
by inducing more apoptosis, this increase in apoptotic cells may
be in association with the depletion of GSH in HepG2. This is
the first study to demonstrate, in vitro, that Immunocal® may
function as an adjuvant in cancer treatments.
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Wayne Y. Tsai, Wen-Huei Chang, Ching-

Hsein Chen, and Fung-Jou Lu Department of
Biochemistry, College of Medicine National Taiwan
University, Taipei, Taiwan, R.O.C.

Commentaires du Dr. Gutman:

Tsai et son équipe se sont demandé si les cellules cancéreuses
pouvaient se nourrir des précurseurs du glutathion et ainsi
se protéger de la réponse immunitaire. Cette premiere étude
dimmunocal a Taiwan établit clairement que “Non, cest
impossible”. Au contraire, lorsquimmunocal a été introduit
en laboratoire sur des cellules hépatiques cancéreuses, les
niveaux de glutathion dans les cellules ont en fait diminué. Cela
sexplique par des travaux antérieurs sur la “rétro-inhibition
négative” du glutathion dans les cellules tumorales. En outre,
les cellules cancéreuses exposées a Immunocal ont subi des
dommages plus importants que dhabitude lorsquelles ont
été soumises a une chimiothérapie. Ce sont la des arguments
convaincants en faveur de lutilisation du glutathion dans la
thérapie anticancéreuse
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FOOD & CHEMICAL TOXICOLOGY, 44:574-578, (2006)

Le concentré de protéines
de lactosérum favorise la
production de glutathion
(GSH) par la réductase

du GSH dans la lignée
cellulaire Pci2 apres une
exposition aigué a I’é¢thanol

N

Abstract

Excessive ethanol consumption may increase the production
of reactive oxygen species (ROS), which results in the damage
of tissues, especially the neurons and glial cells in the central
nervous system (CNS). The purpose of this study is to
evaluate the effects of whey protein concentrate (WPC) on the
glutathione (GSH) status after acute ethanol exposure in the
pheochromocytoma (PC12) cell line. In this study, we assayed
the cell viability, the percentage of lactate dehydrogenase
released (% LDH released), the level of GSH, and the activity
of GSH reductase (GRx). The results showed that with the
supplement of WPC, the cell viability displayed no significant
difference after acute exposure of ethanol in groups with or
without ethanol treatment. The ethanolinduced cytotoxicity
showed a slight decrease, and the level of GSH showed a
significant increase. The activity of GRx significantly increased
when 0.1, 10mg/ml of WPC was supplied. In conclusion, these
results suggest that WPC in a moderate concentration should
be a precursor agent to promote the production of GSH and will
enhance the antioxidant capacity in the PC12 cell line.

Commentaires du Dr. Gulman:

Lalcool augmente le stress oxydatif et les dommages causés
par les radicaux libres et peut conduire a la mort (apoptose)
de ces cellules. Cette étude de culture cellulaire (“éprouvette”),
réalisée a Taiwan, a examiné les effets délétéres potentiels
de lalcool sur les cellules humaines. Lexposition dune lignée
cellulaire spécifique (PC12) a Immunocal a augmenté a la fois
leurs parameétres de glutathion et leur fonction antioxydante.
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FOOD & CHEMICAL TOXICOLOGY, 44:574-578, (2006)

Effets des cellules
mononucléaires du sang
périphérique humain
(Pbmc, en anglais)
prétrailées au concentre
de protéines de lactosérum
(WPC, en anglais) sur les
dommages oxydatifs

Abstract

Excessive alcohol consumption can induce apoptosis in
a variety of tissues and influence the antioxidant status
in peripheral blood mononuclear cells (PBMC). This paper
investigates the effects of whey protein concentrate (WPC)
pretreated in PBMC on the apoptosis and antioxidant
status after the treatment of alcohol. The results show that
the percentages of apoptotic cells in the alcohol-treated
group were higher than those in the group without alcohol
treatment. Additionally, there was higher glutathione
(GSH) peroxidase (GPx) activity when the PBMC were
treated with 300 mg/ dL of alcohol. With regards to the
activity of GSH reductase (GRx), there was higher activity
in the group pretreated with WPC than in the group with
the treatment of alcohol only. On the contrary, the levels
of GSH were reduced after the treatment of alcohol, but
there was a higher level of GSH in the group pretreated
with WPC. In this study, it was found that the increased
level of GSH in PBMC might not be attributed to the effect
of GRx because there was still a higher level of GSH in
the group with the treatment of WPC and BCNU (a GRx
inhibitor) in this study. The results indicated that PBMC
pretreated with WPC might ameliorate alcohol-induced
effects such as imbalance of the antioxidant status.

14

Tseng YM, Chen SY, Chen CH, Jin YR, Tsai SM,
Chen |J, Lee JH, Chiu CC, Tsai LY Institute of
Medicine, College of Medicine, Kaohsiung Medical
University, Kaohsiung, Taiwan

Commentaires du Dr. Gutman:

Cette étude de culture cellulaire (“éprouvette”) a été
congue a Taiwan pour étudier les effets délétéres
potentiels de lalcool sur les globules blancs humains.
Lalcool augmente le stress oxydatif et les dommages
causés par les radicaux libres et peut entrainer la mort
(apoptose) de ces cellules. L'exposition de ces cellules
a Immunocal a a la fois augmenté leurs paramétres de
glutathion et les a protégées des dommages.
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SCIENTIFIC REPORTS | 7: 15976 | DOI:10.1038/S41598-017-14159-5, 2017

Le concenlré de protéines
de petit-lait rend les cellules
MDA-MB-231 sensibles a la
rapamycine en modifiant
I’état d’oxydoréduction
cellulaire et en activant la
signalisation GSK3(5/ mTOR

Abstract

Whey protein concentrate (WPC) is an amino acid-rich
supplement that has been shown to increase cellular
antioxidant capacity. Mammalian target of rapamycin (mTOR)
is a crucial regulator of signaling in mammalian cells, and
servesasatherapeutictargetfortriple-negative breast cancer
(TNBC). This study was designed to investigate the effect
of combining WPC with rapamycin on MDA-MB-231 human
breast cancer cells. These cells were found to be insensitive
to rapamycin and exhibited higher glutathione (GSH) and
reactive oxygen species levels than non-tumorigenic MCF-

N

10A cells. However, for MDA-MB-231 cells, the half maximal
inhibitory concentration of rapamycin was lower when this
drug was administered in combination with WPC than when
used alone. Furthermore, combining WPC with rapamycin
depleted GSH levels and reduced Nrf2 nuclear accumulation.
In addition, WPC activated GSK3B/mTOR signaling, and
GSK303 appeared to be involved in the WPC-mediated Nrf2
reduction and mTOR activation. In conclusion, WPC induced
rapamycin sensitivity in MDA-MB-231 cells by altering their
redox state and activating GSK3R/mTOR signaling. These
results not only suggest a novel therapeutic approach for
breast cancer treatment, but also provide insight into the
critical pathways affecting the resistance to mTOR inhibition
observed in a subgroup of TNBC patients.

Commentaires du Dr. Gutman:

Ayant déja produit des études antérieures sur Immunocal,
cette équipe a poursuivi son excellent travail en élaborant
sur les voies métaboliques biochimiques impliquées dans
la progression du cancer. En utilisant une lignée cellulaire
humaine de cancer du sein, ils ont étudié la combinaison
dImmunocal avec la rapamycine (un nouvel agent
chimiothérapeutique). Cette combinaison s'est avérée
plus efficace que la rapamycine seule, offrant ainsi une
stratégie de traitement potentiellement améliorée pour le

cancer du sein.
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OXIDATIVE MEDICINE AND CELLULAR LONGEVITY, 2017:3103272 DOI.10. 1155

Un supplément de lactosérum
riche en cystéine (Immunocal®)
assure la neuroprotection contre
divers agents induisant le stress
oxydatif in vitro en préservant le
glutathion cellulaire

Abstract

Oxidative stress is a principal mechanism underlying
the pathophysiology of neurodegeneration. Therefore,
nutritional enhancement of endogenous antioxidant
defenses may represent a viable treatment option. We
investigated the neuroprotective properties of a unique
whey protein supplement (Immunocal®) that provides
an essential precursor (cystine) for synthesis of the
endogenous antioxidant, glutathione (GSH). Primary
cultures of rat cerebellar granule neurons (CGNs),
NSC34 motor neuronal cells, or HT22 hippocampal cells
were preincubated in medium containing Immunocal and
then subsequently treated with agents know to induce
oxidative stress. Immunocal protected CGNs against
neurotoxicity induced by the Bcl 2 inhibitor, HA14-1, the
nitric oxide donor, sodium nitroprusside, CuCl2, and
A1C13. Immunocal also significantly reduced NSC34 cell
death due to either H202 or glutamate and mitigated
toxicity in HT22 cells overexpressing 3-amyloid 1-42.
The neuroprotective effects of Immunocal were blocked
by inhibition of -glutamylcysteine ligase, demonstrating
dependence on de novo GSH synthesis. These findings
indicate that sustaining GSH with Immunocal significantly
protects neurons against diverse inducers of oxidative
stress. Thus, Immunocal is a nutritional supplement
worthy of testing in preclinical animal models of
neurodegeneration and in future clinical trials of patients
afflicted by these diseases.
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Commentaires du Dr. Gutman:

Ces neuroscientifiques trés actifs de luniversité de
Denver soulignent que de nombreuses maladies
neurodégénératives partagent deux caractéristiques :
un stress oxydatif élevé et un faible taux de glutathion.
Lorsqu’ils ont été exposés a des agents oxydants et a
des dommages causés par les radicaux libres, les tissus
de cellules cérébrales cultivés en laboratoire et incubés
dans une solution Immunocal ont donné de bien meilleurs
résultats que les cultures de cellules non traitées. Ces
résultats prometteurs seront étudiés plus avant dans le
cadre d'études in vivo (en direct).
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