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Objeethe Study of the effects of a 150-mg daily dose of ING911, taken for 30 days by 
healthy subjects, on the bzeline psychophysiological condition and psychophysiological reactions 
caused by a Stroop test of divided attention task. 

Method: Psychophysiological effects of a single 150-mg daily dose of ING911 taken in 
theeveningfor~dayswaestudiedin52healthysubjects,25menand27~~~~ 
divided into two gender-stratified groups, ING911 and Placeho. Subjects were involved in 4 
identical tests prior to the fmt nutriment consumption (DO), after 10 days and 30 days of 
nutriment consumption (Dll and D31, nqectively) then after 12 wash-out days (D43). At every 
test, the lzasdhe psychophysiological condition was assessed through measurwnen tsofheanrate 
(HR), systolic (SBP) and diastolic (DBP) blood piessure, urinary axtisol excretion basic state- 
anxiety (trait-STAI), perceived stress (Cohen test) and behaviour Maliano test). The reactivity to 
the laboratory stress was assessed during a 5minute exposum to a cognitive conflict @mop test) 
following a relaxation phase and before a recovery phase of 5 minutes each one At the end of 
each of these three phases, HR, SBP, DBP, state-anxiety (state-STAI), activation (lhayer test) 
and endoahe activation &&vary cortisol) were measured Side effects were evaluated using the 
Hopkins cheddist after 30 days of nutriment consun@on. 

Xksuits: The ING911 nutriment calms the pressum stress response. No significant effect 
on lxsdine cardio~~~~~&~ prameters or on psychological parameters was evidenced. 

The~inlawandhi~stressresponQrs~owedtoconfirmthecalming~~on 
the pressure stress reactivity and showed a contrasting effect on the heart rate reactivity which 
could reflect an action on the opiate system of cardiovascular stress response regulation. 

In addition, ING911 seems to have a “stabii effect on the sleep. 
No side effect was observed after a 30day consumption of the nutriment, or 12 days 

after having stopped the nutriment consumption. 
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The main objective of this study is to evaluate the effects of the Xl-day consumption of a 
nutriment (ING911, milk hydmlysate) on the baseline psychophysiological condition and the 
reactions caused by a Stroop test of disturbed attention task. This study is hased on an 
expehental model of laboratory stress defined according to the current state of scientific 
knowledge. 

Nowadays, the word “stress” deft the body response to physiological or psy~ological 
stress factors (it will be used with this meaning hereafter) and not the stress factors therm&es 
which ale qualified as “Stressors”. 

The stress concept appeared at the beginn@ of the mh century. It was oxxxived by 
Walter Cannon who showed that physiological modifications arrompanying fightorescapewem 
ctuetoadrenalinreleasebytheadrenalmedulla,andbyHans~whodescribedin1936the 
“geneml adaptive syndrome” (Selye, 1973). This syndrome, not stressor-specific, includes three 
successive phases: alann, resistance, exhawtion. The scientific developments have contributed to 
show the many rne&nisms involved in the central nervous system (Chrowos & Gold, 1992) 
includingvariousnucleiofthebrainstemarxlbase,thelimbicsystem~thecortsraswellas 
the neurovegetative system the endocrk system, in particular the limbic-hypothalamic-pituitary- 
adrenal axis or HPA flehuda, 1997) and the immune system G4ckr, 2000). Thanks to these 
contributions the stress rleuKpy&oimmunology cTxlcept was seated. 

Stress has been an essential adaptive motor in the primitive living conditions as it allows 
the body to be mady for escape or f@t in front of the attaclw by immediately activating the 
sympathetic rmrovwtative system (increased cardiac flow, distribution of the blood mass for 
muscles to the detriment of digestive areas, increased vigilance...). In the present living 
conditions, the stress is useful because it stimulates the oentral nervous system; it is then called 
cz&css. However, it can become pathogenic inducing athemgene&, imnwne depmssion and 
cancer. It is thencak!d6rM7Es% 

Stress induction 

Stress is the eqnession of very complex biological me&ankms (Table No.0 
Neverthela, some appear particularly more si@kant either for historical (Cannon and Se&), 
methodological (easier exploration in human) and biological llXSOnS(~WO~modifies 
the stnss reaction quality). For instame, usually two main systems am distinguished: Q the 
sympatheticnervoussystem~~~owsthecenualnervoussystem(vigilanceinapase~and 
body (adaptation to fight or escape constraints) to react quiddy, (ii) the hypothalamic-pituitary- 
adr\syal~,~~canmoderatetheeffectsofthetirst~thankstoits~actionmode. 
Both system activation at the central level involves a complex netwok which integrates 
emotional (ukz the limbic system), mnemic(zhthehi ppoampsl, bisceml (viz the solitruy ma 
nucku.s), metabolic and vascular (r&a the circumventriicular organs of the third ventricle), sensory 
andth~cdgesic(viathepesiaqueducmlglay- and the tlxbmus) infomlation. 

Peripheral~ofbothsystemactivationarealso~~~~synergistic 
interactions between both systems at the secretion level (i.e., there is an adrene@c innervation of 
the adrenal cortex that increases the ACTS activating effect) and at effector level (i.e., the 
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adwnalin-inducsxl gluco.se &ase by the liver will be all the more important that corti.501 will have 
played a permissive role). ., 

W-system H-A!-- 

StlUChlreS 
and mediators 

Locus coemleus: ra9&37& Central CRF stimulating pathways 
---------- Hypothalamic paraventricular: CRF 

Lateral hypothalamus Anterior pituitary: ACE?? 
Medulla sympathetic connections Ad.fY3UlciXkX~ 
Sympathetic nerves: ~BX&W&Z 

Adrenalmedulla:&wwbn 

Effector 

Time of intervention 
Length of activation 

:exo2ptional stressor) 

cardioL%mllarsystem Metabolism 
Metabolism centralnervoussystem 
Ventilation 

About one second Superior at 3 minutes 
Some tens seconds several tens minutes 

Table1 
sl.mmwyeq~m~tim 

Biolokal conseauw of stress 

Prolonged stress can prove to be noxkxs for the body which is experiencing it. The 
wholebodyisthenaffected 

In the central field if the stress improves short-term performances, it involves sleep 
(Buguet, Boudon, Canini, Ckspugho, & Ram, 1999, mmory (ck Quervain, Roosenbaa, & 
McGaugh, 1998) and food (Hot& Tamotsu, Arai, & Demura, 19%‘) disturbances In the lq 
term, dysfunctions and even lesions of the central nervous system were described in subjj 
presenting long term high semm concentxations of gluaxxxtbids &polsky, 1996) 

III the cardiovasdu fEld G-Ijemdahl, 2000) long term activation of the sympathetic 
systencouldleadtomarrypathologies.AngorandmyocardiaIischemiaare~~thefirst 
risk (Glassman & Shapiro, 19!98>. Sympathetic stimulation activates atherogenesis appearance, 
facilitates platelet aggxgation, induces arrhythmia and czn lead to myocardial ixhemia onset by 
inming the needs of the myocardium for oxygen and metabolites and by reducing its 
amribution. So, the anger incite is significantly higher in “type A” individuals whose 
ambitious character, competitive spirit in ptzmment fight with the associatesarenzpwsentinga 
true risk iktor (Shaw & Dimsdale, 2oo0, Spaqon, et& 2001). In addition, many studies have: 
highlighted the role of the pmfkkmal or psychasocial stress in some hypertensions Wijkotk, 
WDOOlTX?Q&CkGW.S,2000~. 

In the digedve fiel& the stress modifies digest&e xc&ions and motility Wrison, 
2ooob), causes biliary clyanesia, lead to gastwduodenal ulcer and often under& evohltionaly 
nzcmmxe of ulcerative colitis or Crohn’s disease (Murison, 2OOOa). 

Znthe~fieldthestressupsetsallthetalances:thegpFadovophicfunctionis 
inhibited, expbing the cl&cally observed anomalies of the mef-mld cycle, t.kadlx!nocoltical 
~ti~iwSapok~, 1997) deyqema- or starting type-1 diahtes or Gushing’s 

magmmm balance 1s disturbed &erioming the neummusak excitability 
rtzul& in tjzasnophilia signs bulenger, 19851, etc. 

Theimmunesystemisalsoaffectedbythestress.Manyintemctionsbebwznstres+ 
released mediatofs and immune factors were de!dbed (cacioppo, Mahky, & Kiecdt-Glaser, 
199%. 
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General information 

Stress is the physiological reaction of the body towards a situation perceived as 
threatening. This threatening connolation results from an emotional and cognitive evaluation of 
the situation which depends on individuals. This leads to define personal adaptive strategies 
towuds stressor and the cognitive constraint evaluation. 

s~hachter and Singer work showed, in 1962, that the Cannon and Selye physiological 
model was insufficient. The stress would not be only responding to a catasrraphic event, but 
Ad also date to the whole percqxions of inability and malaise which overcome the individual 
~heisconfrontedwithaneventthathe~notconttol.So,~aretwoaspectsthatmust 
be separated: (i) Lindsay and Norman @%O) mentions that “in a S&S@ siWZ&q ik S.&Z& 
~gFthesiruatiazbmae~~~~~.Thus,itismoretheintet-action 
berweentheagents~randtheindividualwhichisimportantthanthestressingeventorthe 
idbhal himself. This interaction was mode&s& by Cohen etai. u&r the narm of “perceived 
stress” (Cohen, Kamarck, & Mermdsti, 1983). For them, the stress “. . is ti a& KTXBTZ 
*kaas&y&dmybh~~, Lutit~amrpanin?~~*h~ 

m&p&&m $tbf7 s-it- ” (Dan&er, 1989). (ii) In addition, we nowadqs T”;“~~Yz$ 
a&nit that the noxious psychophysiologicz4 stress reactions are related to a constmm 
have not been able to control (Iaborit, 1976; Laborit, 1986X Thus, the research about the 
professional stress has fbcussed on the congmity between the individual and his environment, 
the possibility of envtinmental control and the i&iv&al’s liberty of action The stress effect is 
then rneasud in tam of environmental control quality. On a physiological level, Ft-ankenhauser 
d ad. had already ma& a difference between the neurw consequences resulting from a 
control attempt (concomitant with catecholamine release) and from a contml loss &mcomitant 
with plasma Cxxtisol level ir-msse) when facing the same stressing situation. On a psychological 
level, Rodin and Salovey, 1989, have showed that the feeling of controlling the situation was 
significantly associated with a favourable conclusion and the feeling of control loss with an 
unfavourable outcome. 

Psychological and physiological conditions are thus proving to be interdepakdent: an 
attempt to keep the control would be associated with an activation of the sympathetic and 
adrenal medulla system, whenzas a resignation would be associated with an activation of the 
hypophy&-adxenal cortex system Wxxit, 1986X In the same spirit, Dantxr has distinguished 
thenotionoft@twhen~fdceup associated with a catecholamine incfezq arxithatofdw 
(dissatisfaction, impatience, irritation, trouble), associated with an inuease in the cortisol 
pmchxtion DanCzer, 19891. 

copiw theory 

Thisstressanalysisthusledto~~anewpsychologiQltheoIy~~to~e 
facing methods of the individuals confronted with an aggession. English speakers name it co@g 
orpmmda@g~ Whkh defixles “all the prooesses thatasubjjinWposesti&ween 
himsfdf and the threatening-~ event to control, tolerate or deapase its impact on his own 
physical and psychological wC?Jlw @aulhan & Bourgeois, 1998) 

Theaz@ngtheorygath~allthework&itingtothe variouscognitivefil~usedbythe 
~~~~forfacinguptothestressorandtryingtocontrolitThisre]ationis~~ 
becauseitirrgliesthatthestressQnbe~~~~thestressor,northrough~ 
p reaction, but through their relation n-la- in in-te plYxesa 
(Vilters”) that the body interposes between the aggresion and itself. l&se f&tors are studied 
using qwstionnaires such as Vitaliano questionnainz whichquestionsthesubjjaboutcontrol 
methods he adopted towa& a difficulty met in the last week (paulhan, Nuissier, Quintard, 
Cou.sm,&Bourgeois, 1994; Vitaliano, Russo, Carr, Maiuro, &Becker, 1985). 
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Recent studi& showed that individuals could be class&d according to their stress 
mponse profile which appears qxoducible for the same individual confronted with stressors of 
the same intensity (Negtao, Deuster, Gold, Sii & Chmusos, 2000). Sub@% cdn be classified 
aslowandhigh~sdependingontheintensityoftheHPAaxisactivation(Kirschbaum, 
it al, 19%; Petrides, & al., 1997; Roy, Kixhhm, & Steptce, 2001) or the cardiovaxular 
response to the stressor, both responses being of the same type (Cacioppo, Malarkey, & Kiecolt- 
Glaser, 1995; Gerra, et al., 2001). The highly responsive subjects seem to be more liable to 
develop stress-related pathologies in lxUtkuh via immune system modifhtions (Cacioppo, 
Malarkey, 82 Kiecolt-Glaser, 1395). 

Gened information 

Laboratory stress study is pirticularly difficult owing to the importance of the cognitive 
and enviromtal factors involved in the regulation of the emotive reactions. Thus, the various 
%pace station” tests during which some volunteers are lo&xl for a few months in a spaaz 
simulator, are failing simply because the subjects being aware that they are on the ground cannot 
believe in the experiment reality. 

In the evefyday life, stresors an2 physical (noise, temperature, excessive effort, surgery) or 
psychic (dational stress, imckqgcy of the individual to his envimnmen~ perception of a 
physical risk). They are due to professional life (employment inseckty, conflicts, insuffkient 
organisation, bad definition of the task, urgency, excessive or insuffkient workload . ..). social life 
(emigration change of social status.) or personal life (financial gnbarrassment, beiwwment of a 
close relation, adwxwhl relationship...). 

In laboratory, it is usual to try to qxoduce these strexws if possible in a reproducible 
and calhated way. Among those, we cxn use following physical stfessors: 

0 noise(from8OdB) 
0 climatic environment, in particular the room temperatunz (Ehgwt, Bourdon, Canini, 

cespglio, & Radomski, 1999). 
0 intense and/or prolonged physical exerck (Buguet, E%ourdon, canini, cespuguo, & 

Radomski, 1993, Negrao, Deuster, Gold, Sii & Chrousos, 2000; Sii Petrides, Gold, 
chrousis, & Dc3lsw, 1993) 

0 ~toasituationperceivedas~liketheFarachutejump. 
Any mental stressors ale also used in laboratory. They can be mental calculations (StKlq 

& Hughes, 2000, oral questionnaires or examinations (Ennis, Kelly, Wingo, & Lambert, 2001) 
audiovisual tests of attention like the “Stroop Color-Word Interferen~ test ” (Gerra, etd., 2001), 
casino game simulation (Meyer, a al., 2000) or hally tests of public conversatiotx v&i& are 
gnerating slressing social situation such as to speech befonz a live audience, to intmduaz oneself 
to a critical public, to expose oneself to stressing relational situations (Larson, Ader, & Moynhan, 
2001). The psychic pressure generatedbytheseswsso~isaax3Xuatedbyusingvaxiousmf3ns: 
byquiringpromptanswers,byblamingfortheemxxousanswers systematically(fnaking kel 
guilty),by~~evay~rwitha~sensolystimulation,bynottakingintoaocounl 
thetooslow answers (frustration), or by quantifying the results (competition). 

Laboratorv stress Ft 

varioustoolsmusedtocharacterisethemerentcomponen ts of stless reaction: 
questi~ of psychology, endocrk assay and physiological Bts. 
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Psychological meawements are based on questionnaims whose information can be 
crossed and selected according to the adopted psychological theory. For instance, within the 
scope of the coping theory, we use a perceived stress scale (Cohen questionnaire), a coping 
strategies questionnaire (Vitaliano questionnaire), and an intemal-state questionnaire (anxiety with 
the Spielberger questionnaire, mental activation with the Thayer questionnaim, etc). 

Endocrine response measurementisbasedonthecortiwl,admnaliqurinenomdmnahn 
plasma or saliva assay. Otherwise, prolactin or l/3 interleukin can also be assayed (Ilanio, et al., 
2001). But they am always in the research scope. 

Physiological effects of stress are usually measured on catdiovaxular and respiratory 
systems. The cardiovascular co-m of stress aie related to the sympathetic activation 
whichcausesanseinthebloodpiessum with an in- in peripheral vascukr resistances and 
an acceleration of the heart rate @arson, Ader, 8 Moynihan, 2001). They ate studied by 
recording the heart late, by measuring the systolic and diastolic blood possums, the mean or 
“usefill” pressure and differential blood pressure which expiesses the artery wall effort, likely to 
induce a vascular pathology. The spectml analysii of the instantaneous heart rate variability was 
recently suggested to study cardiac regulatory factors such as the sympathovagal balance 
conesponding to the ratio of activating sympathetic /slowing down pmasympthetic activities 
(Dishman, et al., 2oo0, Porges, 1995). The respiratory effects of anxiety and stress can also be 
analysd bphude, frequency, abdominal ventilation put in total ventilation) (B&en, Frijda, & 
Wientjes, 1994). 

Other physiological effects were described but must be caut.iousIy used such as the 
in- in swat secretion of palm and sole resulting in a modihcation of oGaneow electric 
conductivity (Turpin & Harrison, 2000). 

Methodolow difficulties 

Laboratory stress exploration comes up against methodological difficulties, some that can 
be avoided and others that cannot be resolved. Thus, we can point out: 

a Interf~ of measmement in stressor perception. 
c~ Stmssor standardisation 
Q Stressor aedibility. Beyond the subjj investment in the experimentation, most of the 

studies try to put him in realistic situations making the stressor credibk request for 
perfommnce (Moradi, Tagha, Neshat Doost, Yule, & Dalgleish, 19, Stuss, Flcxkm, 
Alexander, Levine, & Katz, Zool), emmination 6pngl~, 1993, casino game (Meyer, et 
al, 20001, etc 

Q Separation of the anticiIxtory stress emotion of a first test. This effect of anxious 
anticipation is visible during the first exposme to the stressor and decreases as the 
number of snessor exposum increases. Analysii of the nutriment effects must take into 
aozount this distortion. In this study, the resting values, used as r&ence to measure the 
cardiot53scuh and psychologkxl reactivity to the stressor, were meawed at the end of 
the telaxation period following the stress perid allowing to limit the distortion due to 
anticipation 

0 Theuniquenessofthein~~.‘Ihisf~~leadstoworkmoreanvariationswithina 
same individual than on diffemazs of population of whi& the statist&xl homety 
poorly hides the high in-dual variance. This variabiity is accentuated if the notion 
of preferential channel is consi- expressing the tkt for example that an k&dual 
mspondsmainlyeitherbyabloodpressum orahearttateinuease. 
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Purposesofdaeexperhnent 
The purpose of the eqeknent is to study the effect of prolonged cxmsun@on of 

ING911 on the cardiovascuku reactivity during an acute stress. The primary criterion is the 
importance of the variation of cardiovascular variables at the begin&q of stmss cxposum. 

The secondary purposes of the experiment are, in order of cxxsiktion: 0) to ev&ate 
the effect of prolonged consumption of ING911 on cardiovascukr, endo&ne and psychological 
variables after exposum to the constraints of the everyday life, (ii) to evaluate the effect of 
prolonged consumption of ING911 on psychic and cxiocke reactivity during an acute stress. 
The secondary criteria are resulting from these objectives. 

The study is a comparative nxlomised trial of a nutriment, the ING911, versus a Plaazbo 
on two groups of unpaimd subjects, gender-stratified, with a double blind proc&m for 
nutriment attribution. 

It is carried out over 45 days and comprises four identical psychophysiological tests 
separated by an fzxpxme to the everyday life of 10, 20 and 12 days. On DO, the subjects am 
submit&d to a first test evaluating their stress reactivity before nutriment consumption. After DO, 
they take nutriment for 30 conxcutive days during which they ase submitted to other two tests, 
on Dll and D31, i.e. the day after both the ld and 30” days of nutriment coftsumpton. On 
D43, i.e. twelve days after the stop of nutriment consumption, the subjj am submitted to a last 
test evaluating their fina reactivity beyond the pharmackgical effect of nutrinxznt won. 
Attheendofthisfinaltest,the experimentation is completed and a 14-day regulatory exclusion 
period begins, During the inter-test periods, the subjects have to report in a diary their nutriment 
consumption and the sign&ant events in order not to forget taking their dose and to assess the 
in-t events. 

Subjj were txauited by my of advemsements in public places (Faculties of Medicine 
and Pharmacy, UFRAPS,...). Ejrperimentation was detail& to voluntaxy subjects and they were 
shm the devices used for the vts before obtaimq their expmss informed consent. 
The informed consentsw~filedinthepersonalf~eofevetysubject.Thesubjeashadnever 
beencnrfrontedwiththistypeof eqmiment. Their eligibility to the experiment was tided 
afteracompktemedical examination and an ECG. 

liTzk&hm 

- volunteers agad 1840 who have signed informed consent for their participation 
- normal clinical examination 
- normalt&cmxxQ~ 
- rWingheartiatebetwcen5Oet8Obpm; 
- absen~ofbloodpressure:SBP04OmmHgandDBPL80mmHg; 
- absenceofoveIweigh~bndymassindexc25 

- minor subjects, protected subjects over 18 and pregnant women in acco&cR 
withamcleL-2090ftheanlen&dlaw0fDecgnber20,1~ 

- dairvPr=ju~aWx 
- significant consumption of fermented dairy pmducts (> 2 yoghurts per day); 
- knmRaynau~ssyndrome; 
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- cotmary artery disease; 
- current medical treatments, including analgesic-type treatment; 
- usual’+ctice of martial arts and relaxation techniques (yoga sophrology, etc.) 
- night-work; 
- weekly alcohol consumption over 150 g; 
- tabagism over 1 packet da& 
- positive HIV or HCV or HBV serology; 
- cumnt participation in another clinical study. 

. . 

At the end of the inclusion visit, subjj have completed a series of inclusion 
CJlleStiO~ CTXlpiSillg: 

- a Bortner questionnaire allowing to judge subject A/B classification; 
- a Home and O&erg morningness and eveningn~ questionnaim allowing to 

know if the subjj is rather a “morning subject” or an “evening subject”. 
- a questionnaim for estimating the sport practice level of subjj 

At theendofmedimlvisit, 58subpctswereeligibleof~~53havereallytakenFartin 
the experhat, 27 womenand26menSubjects~randomisedintwognxlpsof8subjects, 
INGgll versus placebo. A &w&r-stratification was performed within every group. The 
randomisation led to the distribution shown in Table 2 

Woman Total 
PlK&O 12 14 26 
ING911 14 13 27 

Total 26 27 53 

A subject from placebo group was excluded before D31 due to anxiety symptoms with 
somatisation. This exclusion was performed on medical decision without code opening by the 
investigators. The opening of the subject code was ma& by the pharmacist in charge of the 
randomktion vt and was communicated to the subjj This exclusion led to a 
population of 27 women and 25 men divided as mentioned in Table 3 

Woman Total 
Placebo 11 14 25 
ING911 14 13 27 

Total 25 27 52 

Table 3 
S~mintk~ 

No voluntary withdrawal from the study was noted. The amlysed po@ation was defined 
accordingtothe~eofrhegiventreatment:allthesubjectsincludedinthe~t 
which have completed it wre taken into account in the amlysis. 

Itwasadoubleblind experhmt in o&r not to create distortion for interest variables. 
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Ten exper&nfal series of six subjects were defined. lQxr&zntal slots of every test day 
were defined on the basis of 3 subjects tested in the morning (8 am, 9.30 am, 11 am) and 3 
subjects tested in the afternoon (1 pm, 2.30 pm, 4 pm). Experimental slots were proposed to the 
subjects as follows: 

1. experimental series were chosen by the subjects according to their availability so that they 
cancertainlybepresentinallthetestsofthe~~withoutchangingthedate. 

2. subjectsofasame czxpdentalseriesinthe courseofthedayweredistributeddepending 
on their possibility as well as according to the outcome of the Home and O&erg 
questionnaire. The clearly morning or cleafly evening sub- were rather tested at the 
end of the morning or at the beginning of the afternoon eveiy so that their 
reactivity could be compamble to that of the intermediate subjects. 

-used 

Products were available in bottles containing 30 caps&s coded by a letter qxsentative 
oftheserr(F,M)andanumber(lto28).Thecones~betweenthecodesandtheotpsule 
contents was kept by the pharmacist, independent investigator in charge of the nutriment 
m&xnisation. The products went stored in a closed cupboard of the laborato~ at a tempaature 
lower than 25T and a relative humidity lower than 70%. The products were used within 12 
months after the manufacturing date. The unused products were returned to INGREDIA when 
thearperimentwascompleted. 

Products (ING911 and Placebo) were given for 30 c onsecutivedaysonthebasisofone 
capsule per evening at bedtime. The whole pmducts wfeck&vef7zdtothesubjectafterthe&x 
test, i.e. 30 capsules comqondiq to the 30 days of nutriment consumption. Subjects were 
questedtokeepthesecapsulesinadryandfreshplace. 

SubiectsreQivedtheirpillboxattheendofDOandsignedthediaryprovingthatthqr 
personally~~theproduct.~~~thatthepillboxnumbgwdsoorrespondingto 
their randornisarion number. Evq subject controlled his consumption every day by ticking off 
onadiarytheexactnumberofcapsuletaken. 

Placebo is presented as identical 150~mg capsules containing skimmed milk powder. 

ING911 product is a 150-n-q capsule containing powdered alpha Sl casein hydrolysate 
@tch No.: 067101). It is man&d by the INGREDIA Company in Arms (62). This is a 
nutriment whose main chasx&ristics are as fOll0ws: 

5.3 % 
< 0.1 % 

- Nitrogen axxent.~ 74.9 % -Mineralccxwnk 19% - Lactose @ydiffe~~~o$ 0.8 % 
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Bacterio~~ 
- Total germs: 100/g. 
- Coliform bacteria: Abs/g. 
- E. Coli: Abs/g. 
- Spores of clostridium SR: Abs/g (24 hours at 46’0 
- Staphylococcus aureus: Abs/g. 
- Salmonellas: Abs/25 g. 
- Yeasts and Moulds: Abs/g. 

Test paxdtnr 
All test pmcedmes of a same expekxntal series ate identical (Table 4). The day before, 

subjects had a “normal” activity, avoiding in particular during the afternoon to practise any sport, 
to take coffee, alcohol and tobacco, theywere going to bed at the usual time after having emptied 
their bladder. 

On the morning of the test, subjects collected their urines in a bottle placed at their 
disposalforthispurposeassoonasthqrarerisingfrombedIfnecessaty during the night, urines 
wee also collected so that urinary volume corresponds to urines of the night. Then, they 
infonned the questionnaire on sleep (J3uguet) and took their breakfast nonnally before going to 
the laboratory. 

AM& at the laboratory, the subjects give the expekwnters the duly informed 
questionnaire tm sleep, which is filed in their file, as well as the urine bottle which is treated 
immediately. They also present the diaiy on which they omfkmed the nutriment consumption 
Then, the subjects are led to a quiet mom to inform initial questionnaims: the Vitaliano coping 
questionnaiq the Cohen pxeived stress scale, the Spielbeqer Trait Anxiety Questionnaire and 
finally, the Hopkins symptom ched&t (only on DO, D31 and D43). The subjects are then sitting 
down comfortably, in thermal neutrality, for approximately half an hour during which they are 
pmposedtolcokatavideowithneuttalaffectivevalue. 

Atthe~ofthisperiod,~~goingtothetestroom.Thearmbandtomeasureblood 
piessure is installed. After having equipped sub@cts with tholacic electmdes, an electmmmioglam 
is recorded continuously until the end of the cqerhent using a TemecTM -type teamler 

1 ‘tAmlxrlatow” oammeter measufemerk The first measurement of blood piessum and 
heart rate is taken, to assess “Ambulatory” values under the cumnt livii conditions. Then the 
subjects remain quiet for 10 minutes again and look at a video with neutral affective value 
(documentaty tm Zen civiition, series “Grandes civihsations”). 

2) Initial relaxation period R a first mlaxation period (period R) of 5 minutes is 
performed During the sixth minute of relaxation, blood pressure and heart rate are measumd 
(R6). Then the subjects inform the questionnaires (Thayer activation questionnak, Spiekrger 
-teanxietyquestl ‘onnaire)whileasalivammplingistakenusingaSalivette. 

3)PeriodofsuessS:Attheendofthisphase,videoisstopped,thearm~ofsubjectsis 
then~tawardsthecomputeron~~theStr~testisirrglementedandappliedfor5 
minutes. During this period, like during the immediately following 3 minutes, blood presswe and 
@mean? nx!amd every minute (Sl to s5 and Pl to P3 measmmmts). During the thme 
minutes following the Stroop, subjj inform the questionnaires (Thayer activation questionnaire, 
~pielbergerstate~~qugtionnaire)~easaliva~~istakenThe~ordingofheart 
me and blood pressure duringthefirstthreeminutesafterthe~ofthetest(PltoP3)called 
“period of initial recovery”, allcxvs to analyse the kinetics of return to bzline state of these 
CaKlid variables. 

4 Period of mcoverv 2: After this perid the subject remainsquietfor1Ominutesunder 
thesame~tio~as~thephaseRinordertorelaxThen,asecondrel~ti~periodof5 
minutes @eriod 2) is performed During the sixth minute of r&ration, a final measurement of 
blood pmssum and heart rate (ZO is taken. Lastly, wbjects inform questionnaires (‘lhayer 
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activation questionnaire, Spielberger state anxiety questjonnaire) while a saliva sampling is taken 
using a Salivette. . 

Blood pressure and heart rate wlws measured in Z6 wee tqarded as reface value at 
rest (to avoid a possible distortion due to anticipation regard@ values measured at the initial 
period R). Similarly, the Thayer activation scores and state-anxiety scores obtained at this period Z 
Tvere used as reference scores. 

At the end of the test, subjects eqipment is withdrawn and they can return to their usual 
OccuDQtion without particular instruction or recommendation, the submitted tests are not 
affe&ng their medi&psychobgical state. 

a/_ - Activation of 
lkes - Coping of Vitaliano Thayer 

- Pera%ved Stress of - Anxiety ’ state ’ of 
Cohen Spielberger 
- Checklist of 

The select& activation method is the Stroop test of mental conflict (Stroop, 1935). This 
test involves significant mental effects with cognitive sensory conflict generating a mobate well 
reproducible stress. Consequentty, it was used in many studies cowzmiq the 
psychophysiological reactivity (Gabr, Birkle, & Azzwo, 1935, Gerra, etal, 2001; Linde, Hjjemclahl, 
Freyschuss, & Juidin-Dannfek, 1% Mom%, Tagha, Neshat Doost, Yule, & Dalgleish, 1999; 
Naesh, Haede&al, Hindberg, 8r Trap-Jensen, 1993). 

Subjj must type with a fingw of the dominant hand on the cokxued keys of the 
keyboard (blue, green, yellow or red) as series of four cxburs written with words of diffemt 
colours anz scding on the computer. Every good answer andeveryermrareresordedand 
indicated by two different ringbgs. The tape speed, initially fixed at “8”, varies in the course of 
timet%pedngontheperfo~ of subjj: many errors lead to reduaz the tape speed 
wixwasaf?wenwsareaoxqxniedbytheoppositephenomenon. 

Performarm is sufmmkd by the total number of answers. ‘This number is proportional 
to the number of right answers because the speed of presentation is automatically &uced in the 
event of error. 
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Collection of cardiovascular variables 

Systolic and diastolic blood pressures as well as heart iate are measumd byaDinamap 
apparatus (Critikon, Tampa, Florida) whose automatic armband is placed on the nondominaGng 
arm (Larson, Ader, & Moynihan, 2001; Lovallo & Al’Absi, 1993). Measuremen t is taken before 
the phase R (Ambulatory), at the end of the phase R (R6), every minute during Stroop test and 
during the following three minutes (Sl to S5 and Pl to P3) as at the end of phase Z (Z6). The 
measured variables am diastolic (DBP) and systolic (SBP) blood pressures. They are expresssd as 
mm Hg. 

I)erived cardiov-asdar variables 

The first-order calculated variables are differential (Pti=SBP-DBP) and mean 
(MBP=DBP + 1/‘3(SBP-DBP)) blood piessums. 

Vascular stress pressures areasxwedbythemeanofpmssuresmeasumd during the first 
thee minutes of stress. vascular piessums of relaxation and Iecovery retained to be analyxd ale 
those measured during the sixth minute of relaxation of the periods ‘R’ (‘R6’ mewmment) and 
‘Z’ ('zb' measurement). Vascular psrameters of initial recovery were asses& by the mean of 
measurementstakenduringthefirstthreeminutesaftertheendofthe~. 

The ardiovascdar stress activity was calculated as the differem between the stress 
valueandtheref~~valuemeasured at the end of the second relaxation period in Z6. 

E?iVkW7h- 

urinary cortisol is rrkasurd on the urine collection of the night pnxeding the test The 3 
urine~arekeptat-2OoC.~~areusedtoassay~tinineandcortisolamtent, thethird 
sampling being set aside. Coltisol is assayed according to a radioimmunological solid phase 
techniqw (Kit RIA cortisol ref. TKCO50, Dade Behring, Paris La Defense, France) using cortisol 
solubilisii (ref. 25COZ, batch No. 37A, expity date 31/12/2001, Dade Behring, Paris La 
Defense, France) and w control serums (ref. CONO, batch 17, expiry date 
31/08/2001, Dade Behring, Paris La Defense, France). Creatinine is assayed by mean of an 
automat. 

Total cortisol arc&on is expressed as the product of the urine cortisol content 
CKortl,, nmol/l) by the volume emitted during the night 0. The results are expressed as absolute 
values (nmolhight~. The abemint values vase mnoved on a criterion of ir&equate emitted 
Ul-kVOl~(partial- of the subject, etc). 

salivafycortiso1 content is measumd Oilthesaliva~leSOb~afterrelawtion,suesS 
aiK1Iwx>veryphases.~esalivaneQssaryforassaysiscollectedbysubjeasthemselves.~~ 
keepinthemouthanabwrbentplugforthetime neoessarytobeweusoakedwithsallva,in 
general between 2 and 3 minutes. The devioz used (kdivette 11, Starstedt S.A., Orsay, France) 
~~the~tobe~~ectedandthendirectlycentrifugedwithoutcontamination.The 
salivettesusedbyasubjectarekeptat4”Cforthetest~tio~‘IhqrarecentrifUgedtogether 
andsalivasamples~keptat-2O”C.Thecortisolis~a~~totheabavementioned 
radioimmunological techiqm. 

Salivary cortisol production is assessed from the salivary cxxtisol content Wortl,, 
Md/l>. 
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Subjects were tested at the same time for 4 test days in order to control the effects of the 
circadian variability of cortisol. 

Salivary cc&sol measured at the end of the first felaxation period was considered as 
resting value of salivary cortisol. SaRvafy cxxtisol measured 20 minutes after the beginning of the 
stress test i.e. at the end of the second relaxation period was considered as stress value of salivary 
coftisol, the s&wry cortisol activity being the differenoz between this measurement and the 
restingmeasllrement. 

The Bormer questionnaire assezes the capacity of the subject to act like an “aggressive 
rival” or like a “quiet subject”, corresponding mqxctively to classification A and B of Rosenman 
and Friedman (Bouvam & Cottraux, 1998). The questionnaire was validated in French-speaking 
population for an mean total scorn going from 169 to 184. The subject is de&red of type A if his 
score exazds :1!93. The derived variable is the total score. The missing answers =e=dby 
the mean score of the subject. 

The sport questionnaixv evaluates the predicted maximal aerobic speed from data of 
bianetrics ad sport practice intensity (Melin, aal., 19981. Validated in the French population, it 
allows a reliable asesment of the physical quality of subjj. The cberived variabk is the 
predicted maximal aerobic speed. 

The Home and Osbeig questionnak allows qualifying the morning or evening character 
of subjj (Home & &tberg, 1976). It is self-adminkuati and was validated in the French- 
.spe&ng population (Billiard 1994). When the questionnaire iscomple~thesubjectsare 
classifiedin5categories:clearfyearlyriser(scorefrom7Oto8o,earlyriser(scorefrom59to69~, 
indiffetent (scorn from 42 to 581, night owl (score from 31 to 41) and clearly night awl (score 
from 16 to 3O). The derived variables are thus the mean score and mean typology. 

Vititi*~ 
The Vitaliano coping questionnaire Waliano, Russo, Can, Maim-o, & Bedcer, 1985) 

abw, to qualifjr how the subjj thinks of facing a difficulty. This questionnaire is divickl into 
two parts: 

I- the first part dates to the subjective scoring on a three-level scale (low, medetate, 
high) of the every@ life constraints. 

2- the second part is a 42-item questionnak which was validated in the French-speaking 
population (Paulhan & Bourge&, 1998, Paulhan, N&&r, Quintard, Cousson, & Bourgois, 
l994).~ederivedvariableS~rhescoreS0feachOfthe5axeS.copingmethod~~detined 
as follows: 

+ Coping direct& towards problem solving: items No. 1,4,6,13,16,18,24,27 
+ coping dimcted towards avoiding reaction with positive thought items No. 7,8, 11, 

17,19,22,25 
+ Coping dimcted towards quest for social suppork items No. 3,10,15 (ci), 21,23 
+ Coping directed towards positive revaluation items No. 2,5,9,12,28 
+ Coping dkcted towards self-accusation: items No. 14,20,26,29 
Missingvalues~replaQdbytheroundedoffmeanscoreofthesubjectintheaxisin 

whichthemissihgvalueisnoted 
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The Coherr~and Williamson perceived stress scale or PSS (Cohen Kamamk, & 
Mermekkn, 1983) abws to qualify the importanoe with which the life situations are genes@ 
pemived as tl-materling. This questionnaire was validated in the French-speaking pcpuiation 
(Bruchon-Schweitzer & Dantzer, 195%). It was used in its 14-item form. 

The c&rived variable is the sum of scores obtained for every item. The missing values are 
replaced by the mean score of the subject calculated from the items filled in during the same test 
and rounded off to the nearest scoring unit. 

Spl~~ad~~ 

Spielberger state and trait-anxiety questionnaires assess the anxiety level of a subject either 
in general (trait-Spielberger or trait-STAI), or at a particular moment (state-Spielberger or state- 
STAI). These tests were validated in the French-speak& population. They are distributed by the 
H Editions du centre de psychologie a&@&” to which they wem bought. 

The derived variable is the sum of scores obtained for each of the 20 items. In the trait- 
STAI, missing values are replaced by the mean score of the s&@ct calculated from the items 
f~~in~thesametestandroundedoffatthenearestscoringunit.Ontheotherhand,no 
missing values was replaced in the state-STAI owing to the minimal rate of missing values (11 of 
12,480, i.e. 0.08%). 

Thayer activationdextivation questionnaim evaluates the vigilanoz and reactivity level of 
a subject (Thayer, 1!336). The derived variables correspond to the axes of activation and 
cIka&vation. 

Theinitial~isdoneon4axes&~bythefollawingitems: 
- Interior tension: un~ortable, anxious, irritated, ten$ed, contracted 
- Interior relaxation: indifferent, calm, relaxed quiet, silent 
- Ovemll activation active, energetic, dynamic, l top form l , good fonn 
- Ovedl deactivation: half-asleep, tired, attentive (reverse scoring), sleepy, alert (reverse 

scoring). 
Thesecondary~isperformedbygroupingtheseinitialaxesintotwoaxes: 

- Tension axis: Interior tension / Interior relaxation Gcoring TA) 
- Energy axis: Ovd activation / Overall deactivation &coring EN 

The sleep questionnaire was developed by A. Buguet etal.. @guet, 1994) ark! validated in 
the French-speaking pophim (Bug~t, Bumblebee, Canini, cespuglio, & Radon&i, 1393; 
Buguet, Lonsdorfer, Bogui, Yapi, & Eboule, 1992). It is used every morning of the test days. 

It consists of 10 quantified items exploring the overall subjje sleep quality (Ql), the 
facility and sub+tive duration of falling asleep (42 and Q3), awaken@ number during the night 
(Q4J effects on working desk (Q9, physical condition (Q6, reverse scorin& moral (Q7l and 
mood (Q8). The objje czhmcteristics of the night are desoibed by bedtime (Q9) and risii 
time (QlO). 

The questionnaire is withdrawn from the subjects after every scoring in order to avoid 
scoring cxmtamination from a test to another. 

This cheddist allows to assess the overall psy&ologicai and somatic effects of a 
nutritional or medicinal prcduct or a situation (Dero@is, Lipman Rickels, Uhknhuth, & Covi, 
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1974. The derived variables are the total score and +e total scores obtained for ewy axis 
dehed as follows: *’ 

+ Axis No. 1, Somatisation: Items No. 1, 4, 12, 14, 27,42, 48, 49, 52, 53, 56, 58 
+ Axis No. 2, Obsession-compulsion: Items No. 9, 10,28,38,45,46,51, 55 
+ AX& No. 3, Interpersonal sensitivity: Items No. 6, 11,24, 34,36,37,41 
+ AX& No. 4, Depression: Items No. 5, 15, 19, 20, 22,26, 29,30, 31, 32,54 
+ Axis No. 5, Anxiety: Items No. 2, 17,23, 33,39, 50 
Missing vhes went not repked because they com!sponded pknarily to a single subject 

not having ffied in the test on D43. 

Data processing 

Data wee: manually entered by an operator and checked at various levels of the entry. 
Theywere czbeckd according to following procedures: 
ca.rdiovasc~ data: graphic chmking under Excel of all the data for location of the 
abemnt values and entry faults 
psychoiogical data: chedcing during entfy The entry ms pzrfomxd on a different Excel 
sorter from that of data storage. Transfer from the one to the other was made by 
automatic copy. The entq sorter contained a sheet per test and the operator has to enter 
only the value “1” in the ackquate column. Scorings wz automatically deduazd while 
taking into account of possible rwerse scwings and automatically canying out the sums 
of -ring. Calculation lines/cohnns were generated allowing to check the absence of a 
double~~~gonthe~lineorthesamecolumnSome~bjectcEzta~~~a 
pz&iM before validating the entry. 
Endocrine data: values -ted by Bt automats were entered manualiy ard 
czheded before calollation. 

Entered values wwz stored in Exd sorters whose date of last modification is earlier than 
October 19, date of breaking the blind 

Decodingwascarriedoutafter19Octoberbyopeningtheenvelopecontainingthe 
code5. The opened envelope remainsclasstiedinthe expiment file. The intermediak statistid 
analysis was caked out blindly (nutriment A zs nutriment B). code ackquacy to the subjj was 
~~onpersonalfilesonwhichsubjectcodeamlpillboxN”appearandadecplacybePween 
nutriment type and pill box No was checked twice by two different people. 

Statisticll analysis regzling qualitative variables such as nutriment distribution 
tbrougbout series, time windows and pats of the day, involves the Fisher exact probability test 
(‘br2 data) or the panel-conected Chi2 test. 

Comparabilityof~~tgroupsonDOwas~byTtestsregardingg~ 
~cteristics, lzasdne condition and stress reactivity~. 

Parameter stability in Placebo subjects thing the study was tested by an ANOVA with 
repeated measurements. When they wae positive, a T’h&ey HSD test w used for inter-day 
- 

Simihly, evolution over the time of Stroop test performances -mby=l 
ANOVA with repeated measuremen ts (4 repetitions) with two factors (nutriment and gendeZl 

The nutrimfznt impact evaluation on the @ population was sUisticaUy arralysed by 
an ANCOVA with repeated measuranents with nutriment effect (ING911 and Plaoko) while 
qqding the .DO value of the analy& parlmeter as covariant. Secwda@, an ANCOVA with 
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both nutriment and sex factors was carried out. The result considered is the “nutrimentU effect 
adjusted for ‘@kY’ effect. This analysis allows to be free from differences related to genders it 
is usually observed’for cardiovascular and psychological variables (Kudielka, Hellhammer, & 
Kirschbaum, 2000) 

In the case of a significant nutriment /sex interaction on the main criteria of 
cardiovnscuku reactivity, a contrast study was carried out and nutriment effect was tested using 
an F test in every sub-group. 

In the case of a significant nutriment /sex interaction on the zcondaq criteria, the 
nutriment effect was tested in the subgroups using a Tuckey post-hoc test. 

A residual nutriment effect on D43 was search& by an ANCOVA while mgardiq the 
DO value of the ana&ed parameter as cwariant. 

A compkmentaty analysis was carried out to study the ING911 effects in high stress 
xvsponders (HR:) and in low tesponders (LR). Subjects were classified as HR and LR on the basis 
of the SBP stress reactivity and the trait-anxiety on DO according to the k-mean method 
(Ma~een, 19671, after data standardisation. 

In every class of subjects, the nutriment effect was m by an ANCOVA with 
repeated measurements, ANCOVA with both nutriment and stress sensitivity factors with the 
DO value of the analy& parameter as covariant. 

In the case of a significant nutriment x stress sensitivity interaction on the main criteria of 
cardiovascular reractvity, a contrast study was carried out and nutriment effect wzs tested by an F 
test in evely subgroup. 

Statistical results were expresed as means Cstandard deviation), n&SD>. Result 
sign$canoe is a-ted at ~~0.05 threshold and trend at ~~0.10 thmshold Significance is 
expd according to the code: *: pCO.05; *+: pCO.01; ** *: p<O.OOl; t: p<O.lO. 

NB: Mean values (SD) of results obtained on DO, Dll, D31 and D43 are presented in 
tabular forma6 where only inter-group values significantty different on DO by test t am indicated 
by initials (t: pco.10; l : po.05; **: pco.01; l **: p<O.oOl). 

Results from the ANCOVA with repeated mezwwwnts on Dll and D31 and possible 
intaactions bsveen factors are swnmarrsed in a second table. 
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RtSldtS. 

S~@ad-dt 

Taking into account the subject excluded for medical reason, 52 subjj were included in 
the ex@.ment, distributed as reported in Table 3 

No difference between nutriments and sex is observed in the sub@3 distribution (i> in 
expehental series, (ii) in cqmimental s4dxdules within the same day, whether this distribution 
is considered Pj schfxiule or monkgness/everkgneS. Most of the subjj (43/52) were of 
mediantype, remaikgsubjectsbeingmklyearlyriser(morning: 8andevening: 1). 

No signilkant difference is observed between nutriments for the following morphological 
variables: w @ears), weight (kg), size (an), body mass index @MI, kg/m?. 

No significant physical difference is observed between nutriments in men and women. 
Subjects have the same qected maximum aerobic speed &m/h) which corresponds to lather 
sport&e subjects. 

No sign&ant difference in total score for the Ekxtner test is observed between 
nutriments in men and women. Values are corresponding to non-type A subjects representative 
of the French pmtion. 

Physiological variables are not different between Plaazbo and ING911 groups except for 
theambulatoryHRhigherinING911menthaninPlacebomenandforurinarycortisolhigherin 
ING911 subjjs than in Plaozbo subjects. 

TZlbk5-ofWgmups 
Age Qrars), wi& && size (ad, body mass imb=x (BML km-*), 

ambulatory heart iate (HR, bpnd, amtdatoxy systdic blood pressure (SW, mmHg)> ambulatory diadk 
blood pressure (DBF’, mmH& urimy adsol (nMcd/n@t), 

ComparisonsbetxwnplaoeboandING911byttest, 
t: p<O.lQ l : p<o.o5; l *: p<O.Ol; -5 p<O.ool 
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For the 4 experkmtal days, no sign&ant difference in the number of answers is noted 
between nutriment groups in men and women, during the 5-minute exposm to the stmsor. The 
result in- significantly @<O.OOl> as expowm recur. No difference between nutriment 
groupswas evidenced nqpding the wsult impmvement. 

Table6.TotalsccmwithS~test 
Test dumtion: 5 minutes. Mean (SD). Comparisons betwem placebo and ING911 on DO by t 

test. 

The Stroop test expmm fesults in a sign&ant modikation of caxdiovaxular 
jxmmems @<0.001>. 

On DO, ambulatory heart rate (HR) and HR variation under stress are not different 
betweennuuimentgroupsinthe~papulationorinthewomen sulpgrouP~ttheY= 
higher in ING91.1 men than in placebo men (Table 7). 

Ambulatory systolic (SBP) and diastolic (DBP) blood pressures and SBP and DBP 
variations under stress are not different between nutriment groups in the gem-al pcpulation or in 
women and men sub-gmups (Table 9 and Table 111. 
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HtZUtra;de 
The ANCdbA with repeated measurernenls does not show, in the total population, 

nutriment effect on the ambulatory HR or on the HR variation under stress, on Dll and D31, 
(Table 8, Figwe 1. and Figure 2). The sex-factor considedon does not modify this dt. 

On D43, no signikant difference is observed between nutriments, in the total 
population, qading neither the resting HR nor the HR variation under stress. 

Placebo ING911 women Men 
grwP group Placebo ING911 Placebo ING911 

DO 
~@pm) 64.7(12.3) 67.0 (11.7) 71.2 (13.1) 67.3 (14.5) 57.7 (6.4) 66.6 (9.3) 

Rest 64.3(8.0 69.2 (12.4) S&9(7.8) 88.2(13.4) 58.4(5.8) 70.1 (11.7)" 
strpss(bDm2 73.7 (9.8) 82.1 (14.7)' 78.7 (7.8) 79.4 (14.3) 87.7 (8.3) 84.4 (15.2)" 
Varkznbylczm2 11.56sij 25.8(12.@ 132cS.O I3.I(I.Z4j RGm9 18.1(222)* 
Reammbm) 62.6~7.1) 66.6C12.3) 88.2(8.9) 66.8(15.5) 58.1 (4.1) 66.3(9.0)" 

Dll 

ittzg? @pm) 65.5 64.5 (7.9 (6.3) 67.1C10.8) 66.5 (10.5) 66.9 67.7 (6.3) (6.0) 68.1 69.8C13.0 (12.5) 61.5 62.7 (7.9) (5.7) 64.7 65.OC8.5) 0.11 
sbtpss(ban2 78.9 (13.3) 82.9 (11.2) 79.2 (9.2) 81.1 (9.8) 74.0(17.3) 84.8(12.7) 
Var-&i.mmI 13.4 (12.41 1720 142 05) 14.9 (83 125Cl72I 19.4 (9.7) 
RtZXCMlVh> 63.5 (6.9) 65.7@.3) 65.1C6.5) 66.2 (12.5) 61.5 (7.1) 65.2C5.3) 

D31 

tttzzzy 
(tpm) 63.6c5.8) 66.5 (10.0) 65.7 (5.8) 65.8C12.1) 61.0C4.8) 67.2 (7.9) 

64.8 (6.4) fXil(10.8) 67.OC6.5) 66.OCl3.4) 62.OC5.1) 66.1(8.2) 
strescbom~ 77.8(12.7) Sl.S(l4.0) 79.7(11.9) 78.3(11.9) 74.8(13.7) 84.8 (15.5) 
VariaiW@m.. 13.7 02.0, 16.lC9.8) 15.0 (92-9 13.8 (8.49 12.1 ClS.0) 182 @I.@ 

Rm(bpn;! 63.8(6.@ 65.5 a.91 64.7 (6.2) 64.5 (10.9) 62.70.2) 66.4c9.3) 

D43 

iiizzgy @pm) 63.5 64.8Q.5) (7.7) 67.5 68.3 8.8) (9.5) 63.4 65.8 (7.1) (6.9) 67.702.4) 67.5C10.8) 63.6cB.T) 63.5l8.3) 67.3 69.1 0.2) (8.5) 

smw) 74.8 (9.2) 82.5 (10.5) 77.0 (8.8) 79.3 (10.1) 71.8(9.2) 85.4(10.3) 
VanatiaO 10.9 (7.8 14.6@9) 12.4 152> 13.7(99 8.9(9-n 15.4 (102) 
Rcx.metv(bonil 63.7 (6.6) 67.9 (10.6) 64.6c6.2) 65.5 (12.1) 62.60.1) 70.0 (9.0) 

Table 7. Head rate 
Absolutevaluesinbpm,and~~do~~~~~~~~~. 

Mean (SD). 
Comparisons between placebo and ING911 on DO by t test, 

t : pco.10; l : pco.05; l * : pco.01; *** : p<O.ool 
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Nutriment sex Dll D31 1x2 1x3 
Session 

Ambulatory HR ANCOVA 1 0.181 0.566 0.972 
ANCOVA 2 0.193 0.765 0.4% 0.123 0.916 

HR variation ANCOVA 1 0.516 0.456 0.557 
ANCOVA 2 0.539 0.656 0.455 0.834 0.560 - 

Results (P-v&es) of ANCOVA with repeated nmaruranents (Dll-D31 sesiod with the DO rrrasured due as 
covariant. 

ANCOVA 1: l-factor (Nutriment) ANCOVA with repeated B. 
ANCOVA 2: 2-factors (Nutrimart and Sex ) ANCOVA with repeated sts. 

lx2:mtemcUonlxtwmnu~tandsB(e~ 
1x3: imemction between nutnmmt and Dll-D31 ssson effects 

‘501 I 1 1 1 1 1 1 1 1 f 1 1 1 1 
JO J11 J31 J43 JO Jll J31 J43 JO Jll J31 J43 

pqpliatloag- F- I-J- 

Fi~l.Amlrulidayhealt~~) 
Mean f mean stardad deviation, l ING911,o Placebo 

0-I ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ 
JO Jll J31543 JO Jll J31 J43 JO Jll J31 J43 

mr@atkmgS F- Hcmmxs 

Figu1e2.HRstmssn~ach%yh~~ 

Mean it mean standad deviation, l ING911,o Plaozbo 
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No nutriment effect is observed on the ambulatory SBP (Table 10 and Figwz 3). There is 
an~sexeffect(ambulatolySBPishigherinmenthaninwomen)aswellasasignificant 
nutriment /sex intemction, but the Tuckey test does not show a nutriment effect in men @ = 
0.99) and women @ = 0.83) sub-groups. 

SBP reactivity tends to decrease on Dll and D31 in ING911 group compared to Placebo 
group Qable 10 and Figure 4). This trend persists after sex adjustment, without nutrirmnt /sex 
intemction. 

On D43’, no sign&ant diffemaz is observed in the total population between nutriment 
groups xqgding neither the resting SBP nor the SBP variation under stress. 

Placebo ING911 won-len Mel-l 
group group Placebo ING911 Placebo ING911 

(m 118.5 (11.6) 119.4 (15.5) 114.1(10.4) 108.6 (8.8) 123.3 (11.3) 128.6 (14.1) 
111.2 (10.6) 114.4 (12.9) 108.0 (10.3) 105.4 (8.7) 115.2 (10.0) 122.8 (10.2) 

s-6=&9 129.3 (13.4) 134.3 (18.4) 125.7 (12.3) 121.6 (15.0) 133.6 (13.9) 146.1(12.7) 
VarkztiuzC~ 19.0 (922) a.0 (112) 19.lC9.9) 15.701.9) 18.9 (8.8) 24.1(92) 
Recweq(mm~@ 111.2 (9.7) 114.3 (12.8) 108.4 (10.4) 105.9 (3.6) 114.7 (-7.7) 122.1(10.5) 
Dll 

x (nun@ 107.6 112.7 (12.4) (11.1) 115.3 110.4 (12.5) (9.2) 105.8 100.4 (11.21 (7.2) 110.6 105.5 (11.7) (7.2) 121.5 116.9 0.2) (7.3 119.6(11.9) 114.9 (8.7) 
Stn=(nnnHg) 126.7 (15.7) 129.2 (15.9) 120.8 (14.3) 118.9 (13.2) 134.2 (14.6) 138.8 (11.7) 
VanariaCd lzl(12.4) 15.2(11.@ 18.OCU.7) 11.9(11.@ 16.0(12$ 183 00. -0 
Re<xrveryonmHg) 109.6 (10.4) 114.0 (11.4) 102.8 (6.6) 107.0 (9.4) 118.2 (7.4) 120.5 (9.3) 
D31 

EtzEzz (mmHg) 114.0 108.6 (13.6) (12.3) 113.5 108.2 (12.4) (9.5) 107.3 100.6 (11.9) (6.9) 106.8 102.1 (11.5) (7.7) 122.5 118.7 (10.9) (10.0) 119.7 113.9 8.9) (7.2) 
s-(-f@ 127.1(15.7) 124.6 (15.7) 120.3 (13.6) 114.7 (12.8) 135.7 (14.5) 133.8 (12.4) 
Vadziiim(~~ 2 7.9 (9.8! 123 (112) 19.2 (10.1) 95C8.3 16.4 c9.0 15.0 (13.1) 
Recovesy(mm~g) 109.2 (12.1) 112.3 (12.6) 101.2 (6.0) 105.2 (116 119.3 (10.1) 118.9 8.8) 
D43 

E?2zz (mm~g) 107.9 110.8 (14.8) (14.2) 112.8 110.2 (14.0) (12.6) 102.8 98.1(8.1) (9.8) 104.0 102.2 (10.5) (8.1) 121.0 120.3 (12.3) (11.7) la.9 117.7 (11.8) (11.6, 
Sblpss(mmHg) 124.3 (13.9) 125.6 (18.3) 117.4 (10.5) 114.2 (14.7) 133.1(12.9) 136.3 (14.0 
VarkatimhhgI 13.8 (10.4) 13.5 009 15.1 (lo.4 9.9 (10.9l 12.om7) lG.9cIR?I 
Remveayhm~@ 110.5 (13.2) 112.1 (13.5) 102.2 (6.4) 104.2 (10.2) 121.1 (12.0) 119.4 (12.2) 

Conqm&onsbetweenpla~andING911 onDObyttest, 
t : pco.10; * : pco.05; ** : pco.01; l ** : p<O.oOl 
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I 1 2 3 
Nutriment Sex Dll D31 1x2 1x3 

session 
Ambulatoly SBP ANCOVA I 0.690 0.754 0.096 

ANCOVA 2 0.585 0.015 l 0.820 0.041* 0.091 
SBP variation ANCOVA 1 0.081 t 0.568 0.216 

ANCOVA 2 0.091 t 0.397 0.570 0.627 0.233 

TablelO.Systolicbloodpesslne 
Reds (P-va1w.s) of ANCOVA with repeated measUranen ts(Dll-D31sessm)wiwifhtheDO~~aS 

co~liant. 
ANCOVA 1 1-faaor (Nutnmmt) ANCOVA with repeated B. 

ANCOVA 2.2~factors (Nutriment arid Sex) ANCOVA mth qc%d measurement. 
1x2:memxion~nutfimentdsece~ 

1x3 motion betwen nutnmmt and Dl l-D31 stssm effects 

go! ‘1 ““‘I ““3 ’ 
JO Jll J31 J43 JO Jll 531 J43 JO Jll J31 J43 

PM-g- F- HUIKlWS 

Figure 3. SBP mhh-3’ 
lean f mean standard deviation l ING911, dact+o 

30 - 
25 - 
20 - 
15Jy+ p--k& &+( m 

10 - 
5- 
Ol”‘r’r”““” 

JO Jll J31 J43 JO Jll 531 J43 JO Jll J31 J43 

-gedclle Peuxus I-I5 

PQure4. SBPStmss~~-- 

Mean f mean standad deviation, 0 ING911,o Placebo 
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No nutriment effect is observed on the ambulatory DBP (Table 12 and Figure 5). There 
isan~sareffect(ambulatoryDBPishigherinmenthanin women) without nutriment 
/sex interaction. 
There is a significant nutriment effect on the DBP reactivity, which is &azd on Dll, and D31 
in ING911 group compared to Placebo group. (Table 12 and Figure 8. It persists a trend after 
sex adjustment, without nutriment /sex interaction. 

On D43, no differen= is observed between nutriment regarding neither the resting DBP 
nor the DBP variation under stress. 

Placebo ING911 women Men 
group group Placebo ING911 PlaC&Xl ING911 

71.5c6.5) 73.40.0) 71.36.3) 71.50.1) 71.8c7.9) 75.0 (6.8) 
68.4 (6.6) 7O.lc6.3) 69.4 (6.2) 67.8C5.0) 67.3 0.2) 72.2 (6.8) 

strpsso 78.9 (7.5) 82.0 (8.2) 79.3 (8.4) 79.3 (3.1) 78.3 (6.7) 84.2 (6.8)’ 
VarkuSn(iirnf&I 8.9c5.9 20.4 (6 n 10.1 (Ii3 10.5@3) z4 (6.1) 20.4 cs.3.l 
Recw@xy(mm~& 69.8c6.4) 71.4 (6.2) 68.9C6.5) 68.8 (4.9) 70.9c6.3) 73.9 (6.4) 
Dll 
ifilzzg- 67.8 (4.6) 69.60.1) 67.1 (4.3) 69.5 (6.1) 68.66.1) 69.6 (8.2) 

66.4(5.4) 68.36.7) 65.7c6.1) 67.46.9) 67.4c4.5) 69.16.0 
StllessbmHd 77.3 (6.0) 78.30.2) 7.60.0) 76.1 C-7.5) 76.9 (4.7) 80.4 (6.4) 
VahaWz~b7@ 208 U.9 8.5cs.G X5(4.@ 8.6(m) 98(21) 8.5 &9 
Recovmymm~@ 66.5(5.8) 69.8c6.8) 66.lc6.4) 67.50.1) 67.1 (5.3) 71.9 0.9) 
D31 

zc- 
66.8c6.3) 66.5c6.5) 68.9c6.5) 64.80.7) 6436.3) 68.lc5.0) 
65.4 0.9) 66.3C6.3) 64.9C4.3) 64.2 (6.0 66.10.5) 68.3 (5.4) 

B=ss(nrmHg) 77.3U.2) 76.8c6.4) 77.4c8.3) 73.9 (6.3) 77.16.8) 79.4 (5.3) 
VarkiW.z(*) u3 (5.8 9.sO 115(60) a(?453 1126~ 1056.0) 
Rcxmery(mm~g) 65.9(4.0 66.9C5.4) 65.9C4.6) 64.8C5.4) 65.9C4.9) 68.9 (4.7) 
D43 

ttzz2gn- 
66.1(6.5) 67.9(8.2) 65.7c6.3) 65.30.8) 66.5 (6.9) 70.3 (8.1) 
64.7(5.0) 68.Ocl.O) 64.9C3.n 65.8C.5.5) 64.5 (6.5) 70.0 0.9) 

s-bwil 76.lC6.8) 77.OC7.5) 76.5 0.8) 74.4 (8.0) 75.5C5.7.I 79.4 (6.3) 
Vat-kdvzC~ 103 (6.8 82 (6.1) 11.1 OB) Zl(sz) 94 c4.9 94G3 
Recmmycmm~g) 65.7 (6.1) 68.7C6.7) 65.4c5.8) 67.4 (6.2) 66.lC6.7) 70.0 (7.2) 

TablellDiZWtOHCblOOd~ 
Absolute values in mm@, and tmiatazam@a&b tkr+ewtia tkedc@& 

?Fikmen. 
Mean (SD). 

Corq&sonsbetweenpla~andING911onDObyt~t, 
t : p<O.lO; l : p<o.os; l * : p-=0.01; +*+ : p<O.Ool 
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1 2 3 
., Nutriment !+s Dll D31 1x2 1x3 

Session 
Ambulatory DBP ANCOVA 1 0.910 0.043’ 0.290 

ANCOVA 2 0.584 0.024’ 0.449 0.266 0.584 
DBP variation ANCOVA 1 0.049 * 0.296 0.73 

ANCOVA 2 0.057 t 0.940 0.308 0.600 0.815 

Table 12 Diastolic blood- 
Reds (P-values) of ANCOVA with repeated measurenents (DlLD31 ss.IchstitheDO~~~ 

covariant. 
ANCOVA 1: l-factor (Nutriment) ANCOVA with repeati-. 

ANCOVA 2.2~factors (Nutritnmt ad Sa 1 ANCOVA with rePeated B. 
1x2: interaction between nmiment and SB( dkt.5 

1x3 uxerxtion lxtwen nutnmmt ad Dl l-D31 sgaon etfeas. 

JO Jll 531 J43 JO Jll J31 J43 JO Jll J31 543 

PopulaticmgC~ Femmes HCKIMIXS 

Figure 5. AmbuWmy DBP (mm H& 
Mean It mean standard deviation l ING911, o Placebo 

JO Jll J31 J43 

popllabbag- 

JO Jll J31 J43 JO Jll J31 J43 

Fenmps Haxmxa 

Figure6. DBPstmssmsdvityh~hxte~ 
Ma f mean standad deviatiOn l ING911,o Placebo 
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No nutrrnent effect is observed, in the total population, qpding ambulatory MBP. 
There is a &pificant nutriment effect on the MBP reactivity which is reduced cm Dll 

and D31 in ING911 group compared to Placebo group (Table 13 and Figure 7). ‘Ihis e&t 
persists after serc adjustment, without nutriment /sex intemtion. 

On D431, no significant difference is ohserved between nutriments regadng neither the 
resting MBP nor the MBP variation under stress. 

1 2 3 
Nutriment Sex Dll D31 1x2 1x3 

Session 
Ambulatory DBP ANCOVA 1 0.724 0.201 0.145 

ANCOVA 2 0.6% 0.117 0.143 0.517 0.127 
DBP variation ANCOVA 1 0.028 * 0.702 0.623 

ANCOVA 2 0.030’ 0.724 0.715 0.540 0.617 

Results (P-vahcz$ of ANCOVA with rqxated measurements(Dll-D31 c~cs?mn)tith theDOmeawed~a~ 
co-t. 

ANCOVA 1: 1-fictor (Nutmment) ANCOVA with repeated -6. 
ANCOVA 2: 2-ktors (Nutriment ad Sex> ANCOVA with qx?atfxi m. 

lx2:in~betweennuMtandsexe~ 
1x3: intaaction between nutriment and Dll-D31 %SCX-I effects 

JO J11 J31 J43 JO J11 J31J43 JO J11 J31 543 

Po@atkmg* F- H- 

Figm27.MBPstrar,reactfnltyhnvalue 
Mean f mean standard deviation, . ING911, o Placebo 

--ctPhXbO El -1NG9ll 
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