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Six adults, clppnrcntly healthy mbjacts, ~wre standardized, for ONC week on a rou- 
tine of diurnal a&city and nocturnal (~400-0800) rest. Circadian rhythms in cu- 
tanr’ous ,‘csponws (erythr,ma and wheal areas) to constand intradermal injcotions 
of histaminc (10 as) and of 4X/80, a hista,minc 1Cberator (35 pg), ~L’CVL found. Thmc 
rhythms are synchronized ronghly i.n phase; the cutancons ,reactions read thei? 
cl‘c>st at about 2300 and their trough arozcnd 0700-1100. Circadian rhythms in im- 
mediate cutaneous ~respoase to pcxnicillin (scratch tests) ~ccre also found in two pn- 
ticnts suffoiny from hlrmornl allcr,qy to that drug. A crest occurrrd at 2300 and 
trozlgh a,round 0700 to 1500, under the conditions studied. Data on such circadian 
rhythms extend to man the concept of the bows of ch.anging rcsponsiceness docu- 
mrntrd cxtrnsiwly by P. Halbog. A temporal relationship, thoccgh not necssarily 
a causa.1 one, has bwn defined bctuxm the circadian rhythms in cutaneous rc- 
sponsiwncss and those of thr intrgratcd 4 hourly urinary excrctio% of 17.hydroxy- 
c‘orti.costeroitls, 17.kctostwoids and potassium. Adrenal hormow excretion showd o 
trough at about 2300 to OS00 and a crest at about 1100 to 1.500. Seccral thcordical 
nnrl prnctival nspwts of thaw rc’su1t.s nrr’ clis~ussc~l. 

W e undertook the studies described in this paper after a consideration 
of the following experimental facts and hypothesis: 

1. Franz IIalber@, g has shown experimentally circadian* variations of ani- 
lnal resistance or susceptibility to a fixed stimulus. Under conditions standard- 
ized for reproducibility, the susceptibility of the total organism changes 
predictab1.v along a 2-l hour scale. These periodic changes in physiologic state 
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“Circadiau is derived from circa (about) aud dies (days). Use of the adjective ‘kircadian” 

in lieu of “diurnal” removes the ambiguities associated with the latter, which denotes both 
Part of the tlay (day-time versus night,-time) aud t,hc entire day. Circadian is used to emphasize 
that following certain manipulatious of the orgauism or of its environment many Physiologic 
rhythms show periods that deviate from exactly 
A rhvthm with “exact 

24 hours by a few minutes or 11ours.a~ 10 

rh.ytl;m. 
” 2-1 hours prriotlicity mav be regarded as a “special ease” of circadian 



ma.v tip the scale toward death or survival in the> response of lllaltltllals to ii 
wide ra,nge of potentially noxious agents of biophysical, pharmacologic, cando- 
crinologic, toxicologic, or bacteriologic intrrest?, !I It f’OllOWS that in the iIiltll\~- 
sis of phpsio’logic and physiopathologic processes, the so-called “hours of ehng- 

ing resistance or responsiveness”S. 9 must bc taken into consideration. P’nrth(~~~- 
more, study of the phase relations among rhythms and of underlying factors 
may yield new clues toward a better understanding of a tenlporal patholog)-. 
Attempts to extend experimentally to man this new concept seem intrwsting 
to US. 

2. For this purpose, WC first studied the local effects of histamine ant1 ol 
M/80, a histamine liberator, injected intradermally in constant doses iIt fiscal 
times along the 24 hour scale. Two main considerations lea,d us to c>lcct suc*h 
a type of experiment : (a) the local skin response (wheal and erythrma) that 
follows an intradermal injection of sma.ll doses of these t,wo drugs can b(h 
easily and precisely measured, and (b) Corrnia,* in st,udying thr itching eft’cc+t 
of intradermally injected histamine, showed that the threshold of this rcsponsc 
was greatly lowe& at night. In t,wo subjects, the doses required to reach the, 
itch threshold were about a hundred times lower at midnight than at 1400.* 

In a second exploration, we attempted to investigate the question as to 
whether or not. there is a circadian variation in the skin response to antigens 
(e.g., the immediate reaction to penicillin) in two sclcct>ed allergic adults. 

3. Corticosteroids SCC~ to intervene in the biosynthesis of h&amino’. “. I” 
and in the skin reaction’ to this snbstancc>, among others. Whatcvtlr the pos- 
siblr ways in which the adrenal hormones might) act,’ we may ask wh(~thcr a 
physiologic fall (or rise) in their secretion is followt~~ by a rise (or fall) in 
the skin response. Furthermore, in man, the circadian adrenal cycle involves 
changes of high amplitude in several functions, including the stc~roid contc>nt 
of plasma and urine.‘. i Therefore, an added question may hc raised : is thercl 
a temporal rela,tionship between certain phases, SUCll as tlltb crmt ol’ tlY~llgll 

of the circadian adrenal cycle and the anticipated circadian periodic variation 
in skin response to histamine and other substanccls ? Such a temporal relation, 
if any, does not. nccessaril,v mca,n a causal one,“, ’ but it provides a useful basis 
for further applications of periodicity analysis in ordrr to estimate th(> cstent 
to which changes in one function might contrihutc to rcartain other function;11 
alterations. 

SUBJECTS, MATERIALS, AND METHODS 

Six appa.rent.ly hea1th.v adult subjects, physicians and nurses, wcw studied : 
two women 23 and 40 years of age and four men, 38, 41, 42, and 51 years 
of age. None suffered from any known allergic condition. Wc verified by cx- 
t,cnsive clinical examina,tions and routine laboratory procedures that the renal, 
cardiovascular, and endocrine function of all six sub’jects could be rcgardcd 
a,s normal. 

*The local time in this pnper is given according to largely adopted international scientific 
terminology. The period from 0100 to 1200 corresponds to that from 1 A.br. to noon and that 
from 1300 to 2400 corresponds to that from 1 P.M. to midnight. 



The subjects were standardized for one week before each of 3 sets oi 
t&s; they stased in bed at night (‘L-l00 t.o 0800) and followed their usual 
home and ho’spita activities during the day. All subjects ate their castomar?- 
diet, without modification or restriction, except that meals xere taken at 0800, 
1300, and 2000. 

Profiles were obtained on ca,ch subject, by sampling at 4 hour intervals 
during at least three different 2 1 hour periods, the following three sets of 
functions: (a) skin reactions to histamine, (1)) skin rea.ctions to 18/80, (c) 
the integrated 1 hourly urinary excretion of 17-hylrosycorticosteroids, 17 
k&steroids, and potassium. 

A standard preparation” (Laboratoirc Bcytout, France) of histamine di- 
chlorhydrate, 100 pg per milliliter, was used. Each injection was of 10 ,ug in 
0.1 ml. saline solution (trisodium citrate 0.0% mg. sodium chloride, 8.5 ma. 
per 1 ml. of distilled water). The histamine liberator -M/80, a polyamine corn- 
pound,t was diluted in saline solution (sodium chloride 9 mp. per 1 ml. of 
distilled water). Xach injection was of 35 pLb 0’ in 0.1 ml. solution. Injections 
wvcre made csclusively on the flexor surfaces of the forearms. The injection 
site was changed each time, thr distance between two different sites being 
about 2 inches. 

Special care was taken to standardize the mode of injection. For any one 
subject, all injections were made by the same physican. Thus, it. was hoped 
t,hat, the depth of injection was maintained as constant as possible. Precision 
syringes and needles (15/5) were nscd to insure that the amount of in.jcctcd 
drug was uniform. The objective reactions wrre measured 15 to ‘LO minutes 
after t,he injection of the drug. 

To evaluate the cxart areas of both wheal and crythema, we used the fol- 
lowing procedure: with a ball-point pen, we delineated on the skin the precise 
limits of both reactions. A large piece of cellulose adhesive tape which entircl? 
covered the area of the reactions was then stuck briefly to the skin. After its 
removal, the tape wa,s placed on I sheet of paper and saved. The excess of ink 
which left t,he skin printed the tape. By this procedure, it was easy to repro- 
duce the two drawings of the a.reas of reaction made originally on the skin. 

In order to quantit,ate the areas of reaction, the drawings were placed on 
transfer paper which was then carefully cut and weighed. The quotient, weight, 
in niilligi~ams. over surface in square centimeter of the transfer paper must be 
constant. Average \-alues for the cr!rthcma surface were 20 sq. cm. (limits 
7 and 31 sy. cm.) and for the whcal surface 2.5 sq. cm. (limits 1.2 and 5.6 
~(4. cm. j. 

At the time of the tests, the subjects stayed either in their homes or in 
the hospital. Consecutive testing periods of 2-l to 18 hours were scparatctl 
bp at. least one week. 

Intradrrmal injections were made at fixed hours-0700, 1100, 1500, 1900, 
2300, and 0300 for the study of reactions to histamine as well as for the stud? 
of responses to -H/80. 

*T,alwratoire Rrytout, Frnnw. 
t liurrouglls-\~rllcome 8: Companp, tlrr 1Tnitcd Statrs of hmc~rica. 



The subjects emptit>d their bladdrrs at OiOO (7 .\.x.) at tilt) start ot’ ;I 
profile, and the rollcction of nrinc began thercafttr. The spccimclns u’(~rc W- 
lcctcd during at least sis succcssivc 1 hollr p(‘riods in SC’J)arilt(’ IWt tlVS. ;Zt 

any t,irnc during the 4 hour period, but also alwa,vs at the end of each 4 Ilou~* 
period, each subject voided and thereafter immcdintely rcfrigeratrd the urine‘ 
sample. 

The method of Scholler and associntcs,‘” a modification of thr Silber-I’ortcr 
procednrc, was used for the determination of 17-llvdroxycorticost(~l~oids, and 
that of I)rekter’! for 17-ketostcroids. Potassium \vas t~vnluatrd 1)~ fli~~l~c pho- 
iolnct1~,v. 411 S;tIllJ?JCY ~I’OIII iI givm Snl)j(‘ct \%‘(‘I’(’ ~I~>IJ)TP(~ at tll(’ SilIlI(’ 

tinicl. 
Apart from the sis normal subjects, w(l studied two patients suffering from 

a humoral allergy to penicillin charactrrixcd as a so-called anaph.vlectic 01’ 
type 3 reaction.’ These latter subjects were a. woman, 39 years of age, and a 
man, 61 years of age. In each: ( 1) Quinckr’s cdcma, urticaria, and lipothym~ 
were present from 2 to 1 hours after therapy by injection or oral administra- 
tion of penicillin, (2) basopliil dcgranulation tests”” were positive for pcni- 
cillin (l/100 dilution), and (3) skin scratch tests showed strongly positivcl 
reactions to penicillin, occurring within 15 minutes. 

We vcrificd that the renal, cardiovascular, and endocrine functions of thcs(’ 
two patients could 1~ regarded as normal for their age. These patients wcrc 
hospitalized for 2 weeks; they sta>-cd in bed at night (2000 to 0700) and fo- 
lowed nonstrenuous leisure-time activities during the day. 

In these two patients we studied c~vcyv 4 hours, during a 2-l hour period. 
the skin scratch test reactions to penicillin instead of the intradermal in- 
jert,ions of histamine and M/80. For this purpose, wc used freshly prcparcd 
solutions (25,000 I‘. per millilitc~r, of cr\-stallixed sodium benz?-l-prnicilli~latc‘.Q 
Scratches (5 mm. in length) WOI’( made by the same physician on the flexor 
surfaces Of the fOIT?il~I~lS, the site bein, 1~’ changed at each 1 hour test time. A 
constant (0.4 ml.) amount of penicillin solution was applied to the scratches. 
The reactions were mcasurcd according to the method described ahovc. 

A week after the skin tests, thr urine of these two patients was collected 
and analyzed, the procedures being those employd for the six healthy subjects. 

RESULTS 

I)ata from skin trsts and the determination of the urinary excretion ot 
corticoids and potassium, obtained for the six 4 hour periods, were first (xx- 
pressed as a percentage of the series mean. This presentation as a so-called 
relative change for each function st.udied allows for a fairer comparison of 
the changes with time in individuals with different sizes of skin reactions 01 
different totals cxcrctrd. The mean relative change in each function for the 
whole healthy subject group is shown as a function of time in Fig. I. 

It can be seen that, under the conditions of study, all 6 functions rrvealctl 
a statistically significant 23 hour synchronized circadian rhythm. 

‘Lat). Sprciit, Franrr. 
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Fig. 1 
Circadian rhythms of skin reactions (areas of erythema, A, and wheal, 5’) to intradermal 
injections of histamine (upper curves A and II) and of 48/80 (middle curves A and B). 
Circadian rhythms of urinary excretions of 17.hydroxycorticosteroids and of 17.ketosteroids 
(lower curves A and B) . 

Data for each function are expressed as the mean percentile deviation for a group of ti 
healthy subjects. The mean, plus, and minus t times the standard error of the mean are in- 
cluded within the shaded areas, t being Student-Fischer’s parameter with 95 per ccut con- 
fidence. 

The erythematons skin reactions to histamine and 4X/80 (Fig. IA) as well 
as the w-heal reactions to these two substances (Fig. lB), were roughly sq’n- 
chronized in phase with each other. Skin responses wcrc at their crest at about 
2300 and at their trough at about 1100 to 1500. 

The question may be raised as t.o whether a. crest in skin response might 
not result from a cumulative effect of repetitive injections. Conversely, a trough 
might correspond to an “exhaustion” in skin responses as a result of repeated 
stimulations. Hence, three of the six subjects were submitted to a 18 hour 
skin-testing period, with histamine as well as with 48/80. For each subject 
and ea,ch of the drugs, both crest. and trough in skin responses occurred 
with regularity at predictable times. Moreover, the series of 7 to 13 intra- 
dcrmal injections, while they were made at fixed hours, w‘cre not started at 
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the same time. We changed the clock hour of the first. injection from subject 
to subject, and, even for a, given subject, from profile to profile, as different 
drugs were tested. Circadian rhythms in skin responses were consistently 
a,pparent. Thus, the rhythm in skin responses described here cannot. be attrib- 
uted to a mere direct cumulative or exhaustive effect of the repcatcd sampling 
procedure. 

The total 24 hour urinary excretion of 17-hydroxycorticosteroids, 17-keto- 
steroids, and potassium can be regarded as normal in our six healthy subjects 
and in the two allergic patients (Table I). Moreover, in all six healthy sub- 
jccts a statistically significant circadian rhythm characterizes the nrinar; 
excretion of the three substancrs examined. This rhyt,hrn corresponded ronglll,~ 

in extent of change and in its timing to similar data published earlier for 
healthy adult, subjects.‘, 5. I’ 

The circadian rhythms in the excretion of 17-hydroxycorticostcroids, Fig. 
1~2, and of 17-ketosteroids, Fig. lB, and potassiurn (not presented) are roughl> 
synchronized in phase. Under the conditions of study, all three functions show 
a trough around 2300 to 0300 and a crest, around 1100 to 1500. 

If we compare the circadian rhythrns of corticostcroid and potassium cx- 
crrtion, on the one hand, and the circadian rhythm of skin reactions to hista- 
mine and M/80, on the other hand, IVC see that : (a) the crest of the cutaneous 
responses occurred at ab’out 2300, at a time of low urinary corticosteroid ex- 
cretion; and (b) the trough of the cutaneous responses and the crest of corti- 
costeroid excretion appeared around 0700 t,o 1500; (c) the trough of adrenal 
hormone excretion, between 2,300 and 0300, followed the crest in susceptibilit,y 
to histamine by about -4 hours, suggesting that plasma levels of free cortico- 
steroids were, on the avcragr, lowest when the cutaneous response to histamine 

Table I. 17-Hydroxyco~rticostevoicls, l’i-ketosteroids, wnd potassium content 
in total 24 how urines 

17-Ifydro$ycort~ico- l7-h-rtosteroids Potassium 
strroids (mg./14 hr.) (mg./24 h,r.) (mEq./dd hr.) 

Healthy men (A)” 
(38, 41, 42, and 

51 years of age) 4.6, 4.9, 4.1, 4.4 14.3, 17.6, 15.9, 14.6 55, 52.5, 69, 49 

Healthy women (A) 
(23 and 40 years 

of age) 3.9, 4.3 11.8, 10.2 48, 51 

Allergic patients (A) 
6l-year-old man 3.1 12.1 54.5 
39.year-old woman 5.2 11.7 66 

Determination from 
87 healthy adults 

‘Y&en 4.5 ? 2.4 15.4 f 3.1 59.5 ? 12.3 
W0mC?n 4.3 2 2.1 10.5 + 2.7 5x + 13.5 

*(A) Values of individual determinat.ions. (R) Average ? t times the standard error of 
the mean with 95 per cent confidence. 
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was highest. The curre for urinaq- corticosteroid excretions lags behind that for 
plasma levels by a, few hours.’ 

The data on the functions studied here ha,vc been viewed thus far as group 

phenomena. One may further ask whether coincidence in time of crest and 

Table II 

subjrcts Time of day 

No. 1 sex 1 Age Functions 0700 ( 1100 1 1500 1 1900 / $300 1 0300 1 0700 

Histamine - - + + 
1 hl 38 48/80 ++ 

17.OH-C!8 y x x T . . . ..xssx 

Histamine - + 
2 M 41 48/80 - + 

17.OH-CR xxxx . . . . . 

Histamine - - 
3 M 42 48/80 - - ++ 

17.OH-C’S xxxx . . 

Histamine - + 
4 iv 51 48/80 - + 

17.OH-C’S xxxxxxsx . . . . 

Histamine - + 
5 F 23 48/80 - + 

17-OH-CR xxxx . . . . . . . . 
Histamine ---_ + + 

6 F 40 48/80 ++ 
17.OH-W xxxx . . . . . . . . . . 

Time of minimum - a,nd of maximum + skin reactions (erythema) to histamine and 
-M/80. Time of minimum . . . . and of maximum x x x x excretions of 17.hydroxycortico- 
steroids. 

++ 

. . 

Table Ill 

Skin reactions to 

Subjects 
NO. 

HL9tamine .&s/80 
area of erythema in sq. cm. (time) area of erythema in sq. cm. (time) 

34inimum I Maximum Ninimum I Ma.ximzim 

1 17.2 (0700) 33.3 (2300) 12 (0700) 18.3 (2300) 
19.6 (1100) 28.3 (0300) 7.1 (1100) 19 (2300) 

2 13.5 (0700) 27.4 (2300) 12 (0700) 24.7 (1900) 

3 15.9 (1500) 26.4 (2300) 11 (1100) 24.9 (2300) 
16.3 (1900) 26.6 (0300,) 17.5 (1500 ) 28.8 (2300) 

4 10.6 (1500) 16.8 (2300) 8.2 (1500) 19 (2300) 

5 10.4 (0700) 30.8 (2300) 15.2 (1100) 31.3 (2300) 

6 15.4 (1100) 23.2 (2300) 16.2 (1100) 25.1 (2300) 
15.4 illOOi 27.6 (0300) 17 (11001 28.7 (2300) 

For each subject and each drug the minimum and maximum skin reactions are reported 
with the time of their occurrence on the 24 hour scale. Subjects 1, 3, and 6 were submitted 
to a 48 hour skin-testing period with histamine, as well as with 48/80. Therefore, in such 
cases, a group of two figures, instea.d of one, is reported for each minimum and each maximum. 



trough may be found in each individual case. Let us point out t,hat (a) with 
the sampling interval used, the minimal (or t,he maximal) excretion for a 
subst,ance may cover periods longer than 4 hours, and (b) among the three 
subjects submitted to a cont,inuous 48 hour skin-testing period, 4 hour changes 
may occur for the time of maximal (or minimal) cutaneous response. 

In Tables II and TIl, WC indicate the individual peculiaritics of three 
funct~ions. In spite of thcsc qualifications, the fact remains that the time of 
maximal skin responses (rrythrma) to histamine and -M/80 coincides, roughly, 
in all of the 6 cases with the lowc:st cxcrction of 17-hydroxyrorticosteroids. 
The reverse is also true (maxima of skin responses, minima. of 17-hpdroxy- 
corticosteroid urinary excretions) , but the coincidence in timr spreads over 
1 to 3 consecutive 1 hour periods. The same correlations arc found with the 
same qualifications for the other studicd functions; that is to say, skin responsrs 
(whcal) to histamine and -lX/XO, on the one hand, and urinary excretion of 
I T-ketosteroids and potassium, on thr other hand, provided that thrsc~ last 
t,wo indices are lrss specific of adrenal activity than 17-h~drox~rorticostt~roitl 
excretion. 

Fig. 2 presents the curves obtained from dctcrminations of thr 4 hourI; 
urinary excretion of 17-hydroxycortico’st,croids and of the 4 hourly immcdiatc 
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Fig. 2 
Circadian changes in skin reactions ~crythema areas) noted in staudardizetl penicillin scratch 
tests (above). Circadian c-lunges in urinary mcwtion of li-hydroxycorticosteroids (k10~). 
Data from two patients suffering from humoral allergy to penicillin, a 39.year-old woman 
(solid lines) and a 61.year-old man (dotted lines). 
Each of the cwves represents pwcmtila deviations for each sul)ject regarding llis (or her) 
omn mPan. 



skin responses (erythema) to penicillin scratch tests in two allergic patients. 
Their circadian rhythm of excreted 17-h;vdrox;corticostcroids correspond(ld 
roughly to that obtained from healthy subjects. Let us rcmemher that in a 
previous study the circadian rhythms of excreted corticosteroids in 8 asthma 
patients were found to be comparable to those of healthy subjects.” 

The curves of immediate allergic responses seemod to show a circadian 
rhythm with a crest at 2300 and a trough at about 0700 to 1500, under thv 
conditions of this study. In both cases, wheal areas that surrounded the 
scratches reached their crests at about 2300. The series of skin tests began at 
1500 in the case of the man and at 1700 in the profile on the woman. The 
scratch test performed on her at 1900 was followed by a transient flare-up 01 
urticaria located on the forehead and neck. This reaction was not observed 
at any other test time. The rhythm in skin reactions to penicillin in two al- 
lergic patients seems to correspond in clxtent of change and in its timing to 
that of skin reactions to histamine in healthy subjects. llet us point out in 
this connection that the time of the maximal allergic skin responses to pchni- 
cillin coincides with the lowest csrrotion of 17.li!-dros?-cor.ticosteroids. 

DISCUSSION 

I-nder the condition of study, wc observed several 24 hour synchronized 
circadian rhythms in skin responses (crythema and whral) to histamine and 
-M/80 in six healthy sahjrcts and to penicillin in two allergic patients. Thrsv 
facts may bc regarded as an espcrimrntal extension to man of Halberg’s COW 
cclpt of the hours of changing responsiveness.‘. I) 8~1~11 i i possibility has been 
suspectc~d by JIcnz(lI’2 concernin g the reaction of the human organism to drugs 
and by ourselves concerning the predominantly nocturnal o~urrcncc of asthma 
attacks.’ 4 

\Vv believe that the hours of changing rcsistancc~ or i.cspoiisivel~css wit I 
have to bc taken into consideration from a practical as wvll as a thcorctical 
point, of view. Within the scopcx of this papc’r, let us ~~~rmbcr that circadian 
rhythms have been described in the mitotic activity of human epidermis‘ and 
in cutaneous capillary resistance,” as well as in the stud;- by (lorrnia’ cited 
carlirr. The data of the present st,udy define a temporal relationship. though 
not necessarily a causal OW,“. o between the circadian rhythms in skin rcspon- 
sivrness to the cffccts of histamine and to those of -H/80 (pc~licillin in allergic 
patients) on the on(’ hand, and the physiologic adrenal cylc on thv other. 
Kcforc assuring a direct effect of rorticosteroids on the skin rcsponscs studied 
here, it, must be rcmombcred that thcsc hormones, or rcla ted compounds, ad- 
ministered in excess, have frm inhibitory effects, if an?-, on imnl(~di;rt(~ skin 
reactions.‘. ?l 

It is known that under the influence of corticosteroids the tevcl of tissue 
histamine falls;, ” and the activity of cnzymc~s ~II;I~ hc dc~p~sscd~ (i.p., that 

of histidinc Cl(‘Cill’~)O?C~laSC,“I etc.) but \vc do not know to \vhat clstcqlt tlles(l 
(+cvts iil’c implicattld in immediate skin NilCtiOllS. ~\nLOllg SVV(~rYlI possit)lc 

ways 111 which the eorticosteroids might act, onv merits our attrl~tiorl-tll(~sc, 
compounds increase the stilhility of many crll mcmbrancs such iis tlros(l of 
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capillaries.;. 1:. Ifi. L’z Acrording to IXiring and Itiecke” the circadian Ihytlrrrr 
of capillary rcsistancc showed a statistically significant minimum at ah0111 
2300 as a group phenomenon. In two of our six healthy suhjrcts, WC perfornrrd 
twice the determination of capillary wsistance on the flcsor xurfacc~s of the: 

forearms, every 4 hours during 2-I ~OUM (standard count of p(‘tcchiac~ ai’trr* 
vacuum depression of 500 mm. EIg during 60 seconds). I,ikc IXiring ant1 
Kiecke, we found a trough in capillary rrsistancc at ahout ‘1300. 

Such observations suggest that adrenal cortical changes do not drtcrxtinc~, 
hut may prepare or’ facilitate>, among other factors, the periodic variations 
in skin rcacti\ity. What \\‘(I know of rircadian systems and their functional 
coordination’, !‘. I” leads us to think that not onv, thr adrenal, hut many wru- 
ponent circadian rhythms, with differrnccs or coincidences in timing (temporal 
coordination) have to he taken into consideration to elicit ttrv tl~~tc~rminism 
of circadian rhythms in skin ~c~sponsivcrrcss. 

Nevertheless, the adrenal cycle might he one oi’ the circadian pwiodic and 
intrinsic mechanisms on which tlcpcwd the circadian of r*cspons~~ r-h>-thms 
disclosed here. 

The authors would like to express their gratitude to lh. Franz Halherg, Professor of 
Experimental Pathology, Cniversity of Minnesota, for his encouragement and advice. Spwixl 

thanks are due to Mrs. Laurettr Veza for licr help in the translation of this text from French 
into English and to our colleagues and nurses at the Rothscliild Foundation (Paris) \vho 
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