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A STURY OF TrX CHANGZES IL Basil ITSTA30LILT

PRODUCLED BY DRILIING

CHICOMY, COFM™T, CHIZORY=CQTTEE,

S Ts Rl s sl sk i ae s o) AT v —~ 5= -
DEoLTIIINATED CO_‘;‘_J.Z LD TEA B.?..Jnr.\)‘o

NTRODUCTICH

The objects of the present stuly were (1) to checl the
@

results obtained by Schimmel, Tye, and Robinson (1929 )Afrom an
investlzation of the changces in busal metaboliss proluced by
dringlay enicory, coflze, and clicory-coffee brews; and (2) to
carry the problem further: to compare the chances in baszal
metabolisa produced by drinking (a) coffee ani decaffeinatel
coffze brews of sinilur coacentriiisn, (b) green and dlack tea
brews containing anproiim.i2ly egual anowntia of
(c) tea aud coffee bravs coubaioliz approxiaately eyual asountis

of caslelinz,.

RMVITV OF LITRATIIE

It was necessary to determine whether or not the ingestion of
200 cce of water at 50 = 60° C produced a measurable effect on tle
basal metabolism, in order that this effect, if it were significant,

would not be attributed to the ingestion of the various brews,



-2 -
(3),

Laschtschenko (1898),Mworking in Rubner's laboratory, coxncluded
that the drinkirg of water at room tenperature (approximatcly
18° C) has no infiuence upon carbon dioxide production. ‘ater at
32°- 33° ¢ produced a very slight increase; but at 37° C there
was practically no increase. Speck (1892(13? likewise, found that
drinking large anounts of water had no influence upon oxygen
consumption or carbon dioxide productions ZLoewy (1888&? also,
reports no definite incremént in the metabolisiu as a'result of the
ingestion of pure water,

On the basis of results obtained from five calorimeter and
8ix respiration experiments on six subjects wlo were given
200 = 500 cc. of water somewhat over 50° c, Benedict and Carpenter
(1918)(/()concluded that vhen not over 500 grums of vater are taken,
the in estion of water at a teniperature of either 22° or 55° ¢
produces no sigrificeant incremernt above tie baszl metaboliszr_x.

Cannon, Ruerido, Britton and Bright (1927)(?gave 750 cce of
water at 34,5° C; and the maxiimam heat production was 5.4;{;
eleven minutes after the water was inestede In agreement with
these results, Lublin (IQZGﬁ‘):f'ound an increase in metzbolism of
3%to 8,5 above tie baszl value witkin two hours after tle ingestion
of 800 = 1000 cce of water; and Grollman (1929 fi)found a 5« 10,
rise inoﬁ?egonsumption vithin one=half hour after the ingsestion
of 1000 = 1200 cc. of wa*er at 28° C.

Frm a s.m-iy of the gaseous exchange as affected by water

5)
at 37° C, Carpenter and rFox (1929f/\concluded tixxt the heat pro-
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duction is slightly increased (2.) for 1l hours in experiments
with 200 cce of water; for 2 hLours (lﬁ) with 250 cce of water;
and for 2 hours (7ﬂ) with 500 cce of water at 37° C.

- s oo B3, i .

Schimmel, Dye and Robvinson (1929 Japerformed eicht experiments
to deteriiine tre effect of incestion of 200 cc. of water between
500 and 60% C on basal rctavolisme Out of tiese eicht experiments
six showed a ncoative increment of from 4ebto 0.14,) and two, a
slight increase of 0460); and 0657, resnpectively, 4s they considered
thesc results insignificunt in this 4t pe of experiuent, tley
concluled thiat 200 cce of water at 50 = 60° C hus no effect on
basal metubolisme

lary studies have been nmade on the effect of caffeire and
caffeire beverua:es on netavolisie

M ‘1)' ) S} 1.2 ~o ~

Bocker (18493 )aconcluded thaet tle taking of coffee decreases

both intensively and eixtensively the respiratory processes,
(19

Hoppe (1857M, however, found an increase in carbon diocxide output

after tuxing caffeiiie.

=2

Q@4

- ' 3 .
Zdvard Snith (1839 workin: with an anparatus of the copen
circuit type drew the followin: gereralizations concerring the
effects of drirking tea, coffee, aud clicory (a nou=caffeine brew)s=-_

L]
{a) fea, coffece and cilicor; wre resugratory stimulants with

variuvle de.rees of influsicey (b) #he rute of res iretion is rot

altered sipillcuntly, but depth o inspiration is always in-

v

-

creasedy (c) aate of iulsation is uwsuw.lly slihily increascd,
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(d) ﬁreen tea has somewhat wore influiice . bluck particularly

in 1

@

cooring rate s dnereasing dspil of Lisrirations (e) the

. . ~ B 1.1 ~ -~ . . - 'n- - ~
maximur: influ=ice of bHoil tea :2d colfee iz attalici fronald = 60
mirutes, e dwrailoa varics Irom 1 = & loursy mnl tlicre are
nary iniiviiunl varictionsg (f) & rise from 15 = SOJ in carbon
dioxide output occurs after taking 5C = 1CO grza.s of black or

, 1 o )

green tea leuves or 3 ozeAstrown; coffec,

Reichert (139O$ hnde an intensive stuly of the effect of
calffeine o tio netavoliuii of Jo'se Ie injected Go0U5 gras of
caffeine por kilosra subcutunzously and proiuced zn avera e
increaze in netavoliom of Si.éﬁj Q.7 gracs prr kilo 'rwus caused
an averace increase of 43e5,-3 and 1le05 gra s pur (ilogrum,an

. ? - . .
avera e increaze of 7le4,.s !e claimspacaffeine iincreases houd
production; xd, as a corollary, increaces destructive tissue
retamorrc3is,
@7,

speck (10&)Aastidied the effect of colfes drinkin: in tuwo

experimants erd foand a surll but viszile rise in carvon diouiie

procduction and oy ren crrswuipivion, indicating

tinct stitnuwlus to disestive activities,

4 »

Zdsall wad (rans (1314 )A{bkC rted exrerin its on Yo elfce

of caifel.e on tl2 metavollian of two rorrul 1ene  Ia one, alter
Gavﬁemc weve

V. suvevtauncousiy, tiere s

,-:

QeCii grawms ofasovalun salicrluioga il

‘¢ rise of 1046,, in mebtabolisme The waxinum of 13, 9,5

-

al aver

i

was reached in tie first Loure Jith tie otiicr suticct thcre wvas

an avera~e rise of 3., and a naxitu of Dl7. o after 022 pras were
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(9
civer in this waye. Hl::irs w.l @ 2us (1J12)aobtoized i ilar
resultse In one nowizl suvject after Co3L -ruiz of cuffeine

sodiuwm berzoale were i:jected subcutaneousl:, tlere a3 an
avera_e rise of 13485 T.e maximum rise of 154, occurred
within tie first houre In. adotior noncel subvect a susilur dose
was folloved by an average risc of de5,, aid & raximw: rise of
7.&; wi.ich occurred durins tl.e secord houre In nwitlier Hi -ing®
and licans' por wizall and leuns® experimentis were t =re any
consistent chwiwes in respiratory guotientsy trnet is, the pro-
portion of Iat, curvolydrate, wid rrotein utilized stowad o
deviaticn froum the normal.
(19,

lleans, Aub,and vulois (1917)afound an inercase from 7 = £J,)
in the retabolism of four nortwl subd/ccts after receiving 8 = 10
graﬁb of caffeine alkzloid (846 mge per kilo.rarm boly weisht),
Lo significant crarges in pulse rate, in resiiratory cuotiont,
in proportion of tie variouvs ool ztulfls rilavelised, or in
rercentage of l.mat losc in water vaporizaticn were noticed,

On the basis of an 8 = 9, increcase in metabvolism observed

5tion of Z&5 grars of coffee infusion at 60° C,

Benedict and Carpenter corcluded tlet celfee, owing to its
caffeine corntent acts as a stirmulus to metavbolign: and sus =2gted
that experiments with caffeine-free colfee would be of interest.
U . . . -
Lohr (1923 )agave subcutaneous injections of Oel = 06175
gramsg of calleire sodium czalicylate to guinea pils anl ovserved

an ircrease in total motavoliasa and a 1174 incrcaze in the



respiratory guotient.

From a stuly of tile wction of colfee aid tea on the res.iratory

. 3t e (D s s :

exchange in ddabvetes, MNalarmd (1926 concluded tlat tie acticn of
these beveraes on the basal metabolism is variable. They increase
pulmonary ventilation but do not medify heart rate. lie found tle
variations of respiratory guotients to te lurise a:d irrecular.

e (’q) hl 4 > + a7 3

11ilka (1927 )areported a2t the recpiratory metavoliosm of

&8

men and rabbits is increased by caflfeines Snmith (1922 ) likewise,
observed thut cafleirne caused an increase in verntilation ich
usually began ore rninute after injection and lasted 2 = 10 mimutes,

Dogs were used in his experirental worke
: BTN o S : -

Schirmel, Dye,and Robinsonacarried out twe experiments with
three subjects. They gave 2C0 cce of coffee brew malde with 30
grams of coffee and cortaining O04£5 grarmsg of caffeire, The average

., e .

increases agree rather closely withathree subjects. 10e 2 and
lioe 3 siowed avera-e incrcascs of 5¢32, and 6.29,;, respectively,
over a 2} hour period; and lios 1, 6,0 over a tlrece hour periode
The raximum increases for tre three subjects were 9485, 13.6,.,
and 12.6,5, respectively, and occurred m,st freguently within the
first hour.

Sollman, Torald & Pilcher (1912)acawe doses up to 20
milligrans per kilogram body weicht and found heart rate was

(6),
increased. Cushney (1913)Aobserved tlat caflfeine affects frequency

of respiration rore constantly tran depth; i.e., 1t quickens
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respiration and renders it shallower. Busquet and Tiffeneau
(1913 ), workinz with dor:s, found that caffeine stroncly increased
the rate of heart beat,and coffee did the sames Decaffeinated
coffee, however, had no effect. Thus they concluded that tre
caffeine in the coffee was the ca.se of the stimulation. On
administering caffeine and its citrate in doses averaging 067

@) : : :
grany Taylor (1914)aobserved a sli;ht rise in temperature (3.6,),
and in rulse rate, but no psrmarent clange in eitiier pulse or

, (m
respiratory rate. Likewise Hyde, Hoot and Curl (1917)afound tiut
l.42 grains 6f caffeine given t3 two rmen under basal conditions
graduelly increased ti.e pulse rate during the first hour. 1In
both subjects it returned to normal within threoe hourse With a
larger dose (2424 grains) tue increase in pulse anpeared uore
> (w)/ s
rapidly. Vittorio (1925)anoticed thut small doses of caffeine
(1 - 28 milligra:s per kilogram body weighit) injected intravenously
into dozs caused a dirmuiition in the frequency of the lLeart veet
while larger doses increased it.
In the exreriments already cited performed by Schinmel,
)

Dye ani Robinson (1929§F%he respiration rate was not affected in
any noticeable sainer. Occasionally it was slizhitly increased
after takiny the colfee brew; but in sore cases no effect was
noticeds The pulse rate varied somewrat and was sli.Ltly

decreased vith tun zubjects after taliing of coffee anld coffece-

w

cricory, but no effect was roted with fie wabter or c!icory alone.

The comparative effects ol coffee and tea were studied by



- 8 -
3
Lermann (19:.3)p le concluded that the action of ccflce arnd tea
deverds entirely upon the caffeine content of these beverages,
Some persons scer: to sta:id one drink better tlan the other. Coffee
is bvetter suovorted in a state of fatigue.
@9

Trigz (1919 stuiied the physiolocical effects of caifeine-

free coffees ke decided that decaffeinated coffce 74 whishcalfeole has been
I 4
J

tends to counteract the effects of caffeine and thus has a
depressant action.

The literature contains very few references corcerning
cricory and its effect on basal metaboliswe JIcilimiel, Dye)and

1929)32, : s
Robinsonpcarried out seven experirnents in wiich they save a
chicory brew malde with 10 grams of ct:icory. They fowil no
gignificant changes in metavolim. 1In order to detcrrine wiether
chicory when brewved with coffee alters tle well krowm effects of
tre latter, tley performed eicht cxperiments usins a brew made
from 30 grans of colfece and 3403 grans of cricory. They found
tte results of tlese experiments agreed quite closely with the
experiments on coffee alone; so ther concliuwied thut tile adlition
of 10,; chicory does not alter the effect of a coffece brew. The
results of the caffeine analysis wiich they carried out shoved
that the addition of chicory to coffee does not alter the wrnow.t
of caffeine or caffetarnic acid found in tic brew.
(23, . .
Sr:ith and Bartell (1924 )arevort no iicrease in the aount

of the soluble constituents of coffce ¢oi:g into solution

resulting from th.e prescice of ¢ iccr; in tie brew. They clainm
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thizt its se iu t.e coffee infusion w.pears to cause the

¥

aroniztic ¢ rstitusrts to Ye reld 1o ¥ brow throw

of c¥ 1iocuffeol ara 42 wirarentl: soluble

O

e lcul reaction betie
constitucnts of clicory.
it tiis point, it i 1% Te well to guote Tesna, aub, and
Jusois (1927 "as ore lools over the encrous libteratire on the
various actions of cnifeinc, ora :cts the frpression tlat the
nuserous contradictor;” stitore.ts ure rot rececsaril;y due to
faulty observa lons;but posuitly besiwse tie action of caifeine

o4,

on ary given fiuetion ig extre.sely variauvlc, olt:. diw ~tricolly

literatirs o0 o0 to% arn elevation in basal wmetabvolisz. is a

freguert weiion, alllcn ™ 1ty Lnteisity variss corciderably in

differcent inlivisualse Io coreral Vioooo Ccofus Yo booa lurcer
rise wilr lorcer doseae™
Briefly stuteld, _reviows wori dinlicotos thats
(a) 200 cce of watir =t 30 = CGU° haus 19 =0f=2ct on ras. irstory

netubolisne
(b) Goffee increases rnedtubolisn fron 3 = 2064,.3 depeud s

won its califeine co e i addition of 10,

cihiicory does not raterinlly chan e tlis eflact.
(c) T2a, liie col e, increasecs cotaubolis. due tu its

’
saffeine cout:nt

z [}
(d) a brew rode with 10 grans c.icory in &00 cce of water

has no effect on roiun
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Seven gerias of exyerincals were porforrnel on each of fuar

SIAY

norral sub ects to deternine tre ef ix different

brews, respectively, oa bagel metuvolion,

Die 3Zenedict Portable an aratus with a lkymo_ raph attactiict
28 uged to woasure ecner:y net.oliou, Tie subjects were
gtuiied in tve rornire, and had had no £o0d1 zince the ni vt
berores 4 busal met.boliom dedter.inntion wus wade after a tlir
niiute rest perioJ; tue brew to be studied was tuen (iven, and tle
metavoliun. dever.ined at svcceossive intervals of one-=half, one,
tio, two and one=half, and sovztimes tirze acl one=-half hours.
Zackh test was rw for nine minutes, and if the first purt of tie
reriod did ot cliecl: with the secord vurt tie deteriinstion was
repeuted,

To avoid ti.e po:sible effect of any tergcriiare clange om

metavolisn, the drews wers between 50° and 60° C. wien administered,

irey were pirepared as follows:

le Sories A. atere.

200 cce of distilled water were heated to the above te.rsr-
ature.

2e¢ Scries Be Ciilcory.

10 grams of chicory, : -il.w: oround, were wut into 200 ccee of

water 2t 900 C and tris terpcrature was maintained for 10



3e

4.

5.

6e

(O

-1] -
minutess  The mixture wvas stirred conastantl; and filterel
inmediztely.

~

Seriecg Ce (Coffce.

The coffee brew was rade by th:e saue netliod as tle chicory
brew using 30 grams of Richelieu coffee (the particles of
witich were practically the same size as ticse ¢f the ciicory
in £00 cce of water,

Series De Chicory-Coffee,

The chicory coffee nixture was mude by the sane metuod
usinz 30 crams zoffee and 10,; (30,53 grams) ciicory in 222 cc.
of water,

Series E, ILecalfeinnted Colfee,

The decaffeinated coifee brev was nade by tie sane method and
the conicentration was the sa.c ag that of tihe coffee breie
30 grans of mediun ground Xelloo:'s Kuffee Hug (& coffee with

97,, of the caffeine rerioved) were used in 200 cce of water.

Series Fo Bluck Tea,.

200 cce of boilinz water were poured over 11 grwis of Clase
and Sarborn's black teae The inlTusion was kept at a teunperature
of 909 for five minutese. It was filtered wiih suction and the
regsidue wasied with 50 cce of water.

Series Ge Green Tea.

The green tea infusion was msde by the sane netiod as tle
black tea infusion using 15 grams of Chase and Sanborn's

green tea in 200 cce of water.
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The amount of cafrleine present in oach of tlie wbdve brews
was detennined by th.e official Tower=Chesnut retiol, as «iven in
the Officilal anl Tertative llethods of Analysis, Aissociation of
Officiul Agricultwral Cheaniistse The results of tiis aunalysis are
given in Tavle I,

Tne caffeine brews ray ve considered approxiustcly comparable

as regards their caffeire content; each containing about 0,2

gra.n? caffeine,

Subjects

Four college girls wi.o were in good general health were used
in this studye. A descri.tio:n of tiese subjects is given in Table
11,

Table III has veen computed to siow tue amowit of caffeirne
per wiit of body weisnhit ingested by eachi of the subjects. Iach
brew contained anpcroximately 0.2 grans of caffeines The subjects
were similar in size, but tie grams of caflleine ingesteﬂ per

kilogram of body weignt varied from 0,004 grauns to 040041 grams,

or 19,6
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CAFTEII'Y AALY3I3 0F B2IU3

Teble I
Carfeine (daplicates] J.veragse ceffeine in
Series, Brew Jin 200 cce of brew 200 cce of brew
grans gredis
Chicory* 0,00091 040087
0.00083
Coffee 0422387 0e22193
0422000
Chicory 0019128 019090
Coffee 0419041
Decaffeinated 000299 0600270
Coffee 0600241 '
(Eaffee Hag)
Black Tea 0427218 0oR27145%*
0627073
Green Tea 0020040 0419531
0019022
P =L —
* While it is xnown thet chicor; contains no caffeine, a very suall
amount is founld accoraing to this analysis. Jiiis is Jdue to the
fact that a ritrecen deterrminatio: i3 mule on tre final chloroform
extract; and £f  srall amountsof ritrogernous substances other
than caffeine are carried down, ti.ey may be erroneously considered
as caflfeinee The avount is nezlizable in nost casgese
** (0,27145 gran.s ¢f caffeine were found in a brew nade with 15 grams

of teas The brew used in t.e retulolisu studi=ss was made with 11
gra.s of tea and contained 041960 graws of calfeine,
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Table II1
Subjfoubject|ace| Height Weiset 304y dewmarks
Noe Surface
ine Crle § 1De} ki 9¢e. leters

1l Je Te {19 (367516068 {118 | 53453 1,55 Very seldowm drinks
coflfee or tea

2 Eo H. 21 62.7b 159.4 108 4‘9.2 1.[:8 Drillks coflea a.d tea
occasgionally.

3 Be De 119 [|04e50(103681130 58697 le04 Urinks more tea than
coffees Comparatively
little of either,
however.

4 Re Po |22 {66.00 {167461122 | 5De34 1,62 Srinks tea Zaily, and
coffee about two or
trree times cnch weske

CATVZIITE PXR XILOGRAT BOOY JEIGHY

-
Tavle

I1I

S'U.b,jo I:O.

P Y S
Caflecine

por kilooruo. Tody wei t.

grus
1l 060027
2 0,0041
3 040054
4 0,006
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2I3C053TI0L O et

Series A = ater Lidiog

T2 resulis of thicge el crihwcte are cives in ti0les IV
and LIII.

200 cce of water inested =t 509 = 00O C appear to L.ve no
effect on netilolisue

subject 1 siowved cumvaratively lurge rea
from =0e4d to =%¢59,5, prol.bly due to a nore rclaxed cordition

tovard tie ernd of tiic woranin_. fien, too, tie water strdies were
Mede [irst, ard tle subject was p2ilws rore terge for tle [first

on account of

testpnot belir tiorou rly accustored o the apraratus. Sublects

2 ard 4 stowed averaje incriasos runing fron =le.50,. to 1685,
wiich are insiymificard i thiis t, .2 of eilperimciuts & avery e
incraierd of 3013, was noted with subject 3 &y hours after
ingestion of tle watere Mils was prowvably aue to futiiwe townrd
tie end of tie rorir-e The avert e incraants for tine four
s.pvjects over a rericd of 2, lLours vere =3.00,., =06c8,:, =0407,.,
and 0637, respectively, and for tle four =0e71e

These resulis azree closcl;, witi. ¥ ose obizined by Jciiumel,

o co R . I
Dre, and Jobinson (1323)aoh a siiilar experinent,  These investi-
gators performed el Lt exverinents; six of tiosc ziowved a necutive
increrent of from 4420, to 041, and two siowed sli .t incrcases
(1),

0f 0460, and 045756 Brnedict and Carpenter (191C)ralso fuilod to

find any sijnificant increases in retavolisn vion .ot over 500 cce

of water were ingested.



Serieg 3 = Chicory 3%tvdies

.
b

A ten percent ciicory brew coniains ro caffeine x.gd,
aprarently, has 1o effect wpon busal netavolisi,

Zleven exrorimeints were perforued wiil, ¢ icory, ani tle
results (tables V and XIV) obtained, in gereral, rescrible tiose
obtaired in 3eries A (woter metzbolisu shtudies). Subject 1 s oved
an averae nfgative incrar-en® of O.Zazover a period of 2; nours
in *hree cl.icory expverine:ts; ani an average necative increnent
0 3,085 over a sirilar niriod in three water exmerinenis.
Howe ver, the fact tuet tle suvject was "Mmoamne accustored to tle

. tests

avraratus ani was :ore relaxed for the bdasala in the clicory

0

studies mi-Lt help to explain the snall variations in these

]

resulise The otiier tiree suljccts slowed averaj e increments over
a 2L-rour period of =1.28, 0415 and 0,07 respectively. The
averase for the grour was -0.56;.

T-ese results agree with those obtained by Schiimmel, Dye,

(a3
ari Robinson (1929, vho found an average negative increnert of

-0.68,, for tiree psople iu seven stuldies,

* Mhe averase increases over & -hour periois, in all cases, were
obtained by conuting arithematical averarnes of the four
percentage deviations noted from tiie basal metabolism in the

Oe5, 140, 240 and 2¢5~hour intervals.



Serieg C = Coffee Studics

The coffee bro. containing arprorirutely Qo2 zruzs of
caffeire, caused an averare increase of 6.95,) over a 2, -hour
period in sixteen experiments on four subjects. The results of
these exverinentg are riven in tables VI and XV

With subject los 1 tiie greatest averz.ze increase was
12486,0; ard 1t occurred 2 --hours after drinkin: tie brew. There
was cousiderable variation from day to daye The peak effects
reaciied on four different experimental days were 144,94, 7.35.,
20460,5 and 12455_s 411 of these, lLowever, occurred 2. hours
after ingesticn of the brewe 4 3§-hour deteri.inn®ion on one day
stoved a sli-ht fall (1) as compared with the 2-<hour test;
althoush it was still 1124, above the basul rate, Two averug
Ligh peaks of 9434, and 9,63, occurring 1 and 2} hours after the
drinxing of thr.c brew were noted with subject 24 Pernarg the [irst
peak wus caused by the distustefulness of the brew, or the
imediate reaction of the brew on tre storach, The gecond peak
may have been due to the caffeine stimulation. Zach of the four
experimental days consistently slo.ed hizh peaks at the one and
two-anl one=xhalf hour periods with a slicht fall at the tvo hour
periode It is difficult to explain tlese resulta, but the inter-
mittant effect riay have been due to a spusmoﬁic caffeine stimul#tion.
The results dbbtained with subject T'os 3 are very ccnfuzinze. The
maximum increase varied from 3.92,) on one day to 16,33, on another
in tre five experiments performed. On some days (C9 and Cl0O) the

sukbject showed no outward si-mus of stirlution, and slept betw:cn



rost of tie test perioises On otrer uars, she 2pueared drowsy

~ ., o . R . ie = Ayt PR 5 W e M
belre wua dawin s Ue bLusal test, bul on drirltins. 4he brow she

gecied wide awaxe a.d var. e ztinuwlatory effect on tihis
gubject varied zreatly from da to la2ye T2 waxirum avera.e
increase for subject 4 was 8466, and occurred one hour after
the tarinz of the coffee,s The retavoligu 'ed not yet returned
to the basal lesvel after two and one=huzlfi hours,

The four subjects siowed tre following averase increases
over a 2 +hour period:s 9.13,., 7008,5, 44935, and 646556 7.

:The avera.e increase in mctabolisum for subjects 1, 2 and

was 7.62% R
4% as contrasted with 64925, the averaire inerease for all four
subvjectse These averaces do not vury sreatly even trowh
subject 3 ghowed very inconsistent rises in metabolism,

The averaze increases found by 3ciirrel, D'¢,& Robinson
(1929) on each of three subjects were 5432, 6429 and 6,03 or
an overase of 6400, for all threce.

-

The increuzses in metuabolism 42 not avprar to Le provortionzl
. . . Woijﬂ'-

to the amount of cuffeire t_lken pcr Kilogram of bolys ~“The fact
tr.at subject 3 received tle siinllest anount of caifeine per
kilozra. of Lody weisht, a:.d stoved tho srallest averase por cont
increase in metabolium canriot be considered as significant,
because tre results for tiis sudb/ecct are very inconsistant,
Subject 1 siowed an avern e increase of 9,12, on receiving 040037
grars caffeine »cr kilosram body weisht; subject 2, an average

increase of 7,08, on receiving 040041 grams caffeine per kilogram
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body weight; and suvject 4, an aver:e increase 37 6,53, on re=

ceivin: 00036 grans calfeine per ilogsra. body —wel tite

Series D = Clhicory~Coffee Drew

Fiftcen experinecuts were carried out vith cl icor,~coffce brew,
ard the results (tables VII and XVI), in geumeral, rosomble tlhose
obtainad witi. tle coffee ulonce

The maximwn averu-e rise for subjcct 1 wus 10.70,0 and

occurred 2 hours after tle Jdriniting; of the brewe T.is agreces

—
’
)

very closely with tle nexinmam rise in tie coff-e experimernts,
o' - . - - bl .
136€6,0 wi.ich also occurred at e 2. -hour nperiod.

4.0

Tioe noximun incrzase with subject Joe 2 alio occurred at ihe
end of the Z_-hour periode There was only one hi.l. Loz . 43 cone

tragted witli, ti.e tw) LI L veal:s occurri.. in tle coflece expyorimcts
on this satjects altlouwrl it is doubtfil, this diflerencs na; te

due Yo tl.c actlio.. of cliicery oi sone counstituent in the colfce

tizes cuwsin s o vooression ol 1o stinadiction W ich occeurs at tie

one Tour perilodliin tle coffze exzorinvnise  Suith wd Durtell,ASFRﬁouJﬂ-

@

(19zjacin 2y t...% t.e preseice of ¢licory in a colfoe infuoion

ears to cause tl.2 arousatic consiituents to be Leld In tl2 Urew

an-

o~

. - . K N R, ~4 - R ¢ - PR PR}
Lrou i a procecs of cl-..l:a) resction Letiwsn calfeol ard tle

. . . onc
apparently solulls cewnstituc:ts of ¢l icerye lowever, only a out
four ‘ «‘ . . . L
of 'A sut/ects ¢ ows sucl. rosuWlis.e  lvssiLly tue reaction i uue

L

to soie meculi.r differcice i tie re-ction ol tho indivilasl
torard tlose too brewse 1o incronsce in nciubolias due to the
incestion of 1re coflfce=clicory brew is o d wItl subjcet Je

. . v e S 4 caim L R PR T v A R,
Tre results very cuch rescoble thooss cuta tal itk wulter wa the



chicory brewe Tilis suujoct G5 Al aver
R PN I R St PN TS )
R =hour perliol of 4620, in te coflou
’ .
inereuc:t ol 06928, in e clis

e e I e
SOT7=COLac€ EXpPCTrililliiiloe

S ravicl

increacc or a

wh

Lol oa e ative

resalts, howvevor, are risluiading, and cwelot Le couzileored
gitnificunt as the rosults obin ned in tie colfee studics wore
ver: variutle anl incongistent.

Tz averace lucrcazcs of Yie c¢liccry-coffee exrcorinents
rar ¢ noisterdl- Vi ter e toose ol Ve coflee civerinonts for

-~ . .
siuject e The w3 12675, wnid 1t
v /
occurred at t.e £ hour poriods I Hiz collle ciporinents e
averas:s nalinw of 86465, wag actalied indheliour,
- ‘
@2,
Nt R L . s - AR Eo DO R K} KRS S
Schinecl, e, mol Jouinson (1022 )al,mul yo ol nilicaant
differerces i: tle exverimentz wily cofloe w. d cvicor,-coffec,
Tue results of 2 Jicos st siow no sinificant
14 PPl v e (P ¢ M o a2y @ 1) S e nete AyYor 4o ".‘_ YD
Wl LiCreiiCele lie avall’e 1Di8c LJT L Cww, e U8 OV a g =I.0uTr
vericd for % colfce brew was G615, wed Jor 510 cllicory=-coflne
& » v
orev 669 U,. Guitbin: sujees 3 for reasind alrea: s cives, tle
. tyee | C v A
wvers ‘¢ rise fov tie other A subjecty over a d‘-l our poriedl Iov
t 2 collee bLrow wag Te068.,, wid [or e clicory=coffee Lrew Sefl e

Scriecs £ = oeccaffelinted Sollun 5L Adles
The decw.ffeincted coiflze stulics o.ow resilis (Zubles VIII
ard .VII) wi.ich are cos ble 1o the water wd ¢ leory stullsg.
Nuoject Loe 1 80 ro oo osificant chaniges 1o motobolicn
witil the El-hour rerlod, U ciooa. avera e lrercase of Del0., was
noteds Sub/oct Loe 2, ligeuwise, siows2l a tondenzy tovard a
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iode Crie el

erer ] Lo l.erouses are 100 48 evidso

. 9 p P o L ~ Tt Y, " . ..
ar: l.ersane £, tours otdor dxirkin the

as in susjezct 1.

brzv was Zekl, 3 o irzroase stic is goite drsinificante o
stirmlation was eviient with gsub /ect 33 tlo averwe claio e frinm

Ler bastl lavel voried from =1080,, to 06155 chuli®8 &are
1irubles Sub ect 4 stowed oz rostest stiiul tioue Ter

retatolisn inereased 5690,,, as cor el witlh tlo Tusal value, ob
' z2nd ol the &=loar periode  Th: avaru o lycr.uzos Tor o four

suijcchts over a £ -howr roriod were 24080, Oebd;, =0e4¥,., w.i

4 . ~ A ’ el L)
3e70,.3 Witi. w. averaz e of le47, for the four.

Beries B = Bl:ick Teg [letepliem 50.iing

kad

s2ven exreriwents on t.ree suljects were poriorned to stud

tie eflect of Bluck tex on metaloliam (tuvles I &l .VIII)e Iu
gereral, Liac: tea svewed to have a grezter ollect tioa ¢."les or
¢cl.izoryr=colfee ever t.ouw'l Wo caflfeire conitoat ol 211 tlree brows
was equlle

T.e raxiiws rice, in Yo case of ziljoct 1owes lielCld and

occurred =t

. s .. e * - - N A S rrm U SO
raxinman ircreasaes in the colfee ard ¢ icor;=colfne Cxporucntg.
PR . Vo~ . Yo . E R, I T . - . 4 A
Tre lattor eiperimontc, Yowever, siow cveater ctindatian dn tle
3 N 3 T+, Ve . - 3 e N . - .. e
oabour »oriol thar Qo e blcln tea ox eriuvrtue  The averu w

increase over a £y -howr veciol S Llueir touw was 7668, for

. o

coffee 9.13,0 ard Cfor ol icory-coffre 1065l e The stimvlution

caused by the collee krews s 1.8 core fecerwily to e distrivatod



over the &_ hours; wi.ereas tiat cauvsed by t..e Ll.ct tea geans

Ry
(7

<

concentrated on tle &.-how periods sSubject 3 siowel an avera -e
with

. € -
increrzit of 11447,.; as contrasted At

N
.

Lsre.enss stown by tlis

[*n

€

A ~ A o = -
sane satject of 44,9C,, and =0693,5 in ti.e coffee aw.d clicor;-coffee

156

studies, resrectivelys The maximwn increase sihown in tle differert
experiments vary greatlye. .4 naxiwun incrcase of 9.53) occurred

at the 2-hour p.riod ou ti.> first doyy one of 17456, at the 2 -lour
period tie second dzy; a:d one of 25.165 at tl.e l-hour period

tiie third daye. Tre results, as a wiole, are rore cuonsistmt than
are %.ose obtained ii id.e colfz2 and ¢ icory coffee stulics for
tiis sutjecte Only one experiment was perfonied on subject 4.

Tris experiwent si.oved a maxiium rise of 166,0b,, at thie end of tie

h) . < ~ < ] 1 ]
Z-hour periode There was a gsradual decrease in the successive

intervals; but at tle eand of the 2. -hour period it was still 8,10,
above tne bagal level. The averaze inerease over a 2 -hour period
for the turce subjects studied was 7.625, 114475, and 12,92); with

an averase of 10467, for ti.e threes

Serieg G = Green Tea Metabolism stadies

The freen tea brew containin: approximately Oe2 grams of
caffeine cauzed an avera,-e increase of 12,45, in five experiments
on two swhjects (Tavles X and XIX).

Tne ircreeses caused by green tea in tie experincntis on
subject 1 were Li her than trhose caused by blacit tecas 17 moximaum
inerease i the green tea studies was 19,11, and it occurred at

tlre 2L-hour variod; th.e raximum increase in the blackt tea studies



was 12,61, ard it also occurred at ‘e 2 -hour nerinl. 3ubject
AN

4 stowed a raximm rise of 18,93, whick occurred at *he end of

B! 1. TR . . .
the 2;-hour periode A similar ircrease (12469} was reached at

werase increrent over a Zﬁ-

—

tre end of the l-hour pcriod. The

{:

hour period for tie two subjects studicd were 9483 erd 15,03 .
These are soneviat Lhi~ter thon those obtuired with the vlack tea
(7.627 and 12492, )e Grean toa is lmown to con*aln nore tamin
than black tea; possitly this may account for the greater increase

in mctabolisr,

Digcussion of tatles.

Tables IV to X inclusive give tle Dbasal netabolic rate and
the increace froo tiis rate in terrs of both calorics anrnd percent
for eacii experimert verforwed oil each subjects The rosultis are
conpiled accordin;; to the brews studied,

Tables XIII to XIX inclusive give tie detiils of tlhe
experiments sperformeds The; sl.ow tie rise in wetavolisa in
relation to tho pulce wil respiration rates for each cubjects

Swaaries of all of tie results obtained are found in tavles
XI and XII. In tle forrer the results are coumpiled to siow tle
varying effects of the different brews o:: each individuxl
subject; in the latter, to shiow tl.e eflfect of euch brew on the
four different subjectss For instaice, table LI shows that

cliicory-coffee cauges tre greatest averaze rise in the metalolism

of subject 1 (10456,5) over a 2z-hour period; in cowparison with
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i ses slhown by green tea (8489,0), coflee (9.13)), anl bluck tea
(7.62 )e Likecwise, it ca: readily be seen tiat coffce rLas the
mazimun effect on subject 2, bluckt tea own gubject 3, and green
tea on suvject 46 Tiiis tavle indicates tlat broews of apsroxinetcly
the same caffeirne content affected tle sultjects differently.
Tany iniivilual variations are sl.owme From the averae fiures
ebtained ti.e brews car te classed rou::ly in the following order
from tle riost to *he least stiiulating (1) green tea, (2) blucxk
tea, (3) coffee, (4) coffee-ciicory, (D) decuffeinated coffee,
(6) crhicory, and (7) water. Tre cLaizes produced by water aud

ci.icory are

&3

egative ircreunents, and are rezliable.

Table XII irdicetes tiat a sinilar brew sffe Jour

2]
ct
w

individuals very difforently. Coffee, for exanple, causes an
average increase over a 2.--hour puriod of 96,13, for sudject 1,

7.08,5 for sub.cct 2, 6465, for subject 4, ard 6465, for subect 3e



1,

2e

4.

5.

6o

Te

ST 1AL

200 cce of water at 50° = 60O C as ears to huve no
~ basa . . .-
effect onnnctabeclize

A 10, cllcory brew contalrs oo calfeine aui,
apparently, has no effect o.» ¢tabvolisn,

A coffece ore. nuade witi, 30 grar.g of cofrfee a:d con-
taining approxinately Oeii srons of caffeiie causes
r{'

an average iicrease ﬂ? .ch over a & -.our period
in 11 exvperinments ou‘a Jublects.

Addition of 10 chicory to the coffee brew does 1ot
sisuificantly clawe tie effects of the latters in
averase incrzass of 8451, wis Sound over a 2. -hour
period in 11 exreriients on a %ubjccts.

A decaffeinated colfee brew ..ade with 30 gra.s of
Kaffee Haz contains apyroimately 0,003 grams of
caffeine and causes an avera ‘e rise ol l.&?a over
a 2l-hour period in 13 exverimesnts on'R Subjiectse
T:is increase ig irsi nificulte

A Dblecit tea brew nmade wil: 11 graris of tea and con-
alning aprroxinately Oef grams of caflelie causes
an averc e ircreass of 10467, over a £,-nour poriod

in scves experiments oun thirce subjects,.

A green tea brew niode witho 10 Zra:s of tea and con-
tainin,; acvroxiicately 0e2 Jrans ol culleline cuused
al. avera e iucrease of 1lR2.40%over a Ei-hoar period
in five experine:ss on tiro cubjecise



TAZLE IV = SERIES 4 = VAT R 1 07ATILINT 5TOINS

Calories/Lour Ciance from asal 1 Av. !erease
e
L LDef SUD Jeo . ) - PO
Kop Eo: Basal lirs. after brew Lkrg. alter brew Basal
Ce3] 1.0 2ol ] L6 Ool 1.0] z.0] 2.5 o

Cale | Cale| Cale| Cale| Cale
Al 1 50682 NT7614|48e65] D03 463

IAd 7”9 /o
"'7.1‘;: —4.27 ‘-0037 5.53

Az2| 1 5051 18405 | 12687 4262049430 |[=Cel0|=1e42|=4.18]=2.40

A3 1 55400 PRe24|C3a73| D147 |52e56 || =Ceich|=Re34|=CeR7| =4e43

Aver e 1 94.59 -5068 -5.61 —0.45 -3.08

A 4] 2| 48¢1]1 B7463]47¢89( 4764145457 J=1e00|=0423]|=1e46| =Te28

AS5| 2| 49,16 50,09 51413 (49401 | 1.87 4,02] C.990

46 2 48449 H7470]|49.08]404C3|486e28 f=1eC03]| 2691 ]|=texb] =063

Average 2 ‘0025 1.34 -0063 '1.59 -O.LS

A7 ] 3| 56607 |55492]|55457|52464(56457 J=0429]|=3.92]|=0412] 0489

A8 ]| 3 50619 |51e6%2[50e10| 8040853642 || £e65[=0408]|=0e24| 6443

A 9 3 54.4:6 53.98 53.26 55.1-: 5{.}.07 -C.CB "2.20 1.&\) 2.22

Avcrase 5 0049 -2.07 -1.71 3.18 -0003

A 10| 4| 52.42|54425|52.,60| 54,08 |52466 [ 3e2C| 0e04| 298] 2415

A 11| 4] 52439 [62.61|51.38[ 50481 [D2echk 170.43 =1493|=3602|=0e&9

Average 4 1,85|=0680|=0e52] 093 | @6 &7

AVERABE ~0e63|=1e30|=1e62| 0452 |=0676




TABLE V - SIERIES B - CHICCRY 1ZETABOLISE STUDIES

Calories/hour Change from basal
gﬁp' S;EJ>Basal Hrs, after brew - Hrs. after brew
+ Ced| 1.0 2.0 2e¢D 0.5 1.0 240 2e¢5
— S > =
Calie Cislie Cale CAL. Cale 9 ﬁ Y ,’o /0

Bl| 1 |46¢69]46429[46.98[47.05|47¢36 ||=0436| 0462| 0477 1ed3
B 2| 1 [49420]49.97([49.48]48.54]/48489 || 1.16| 0457 |=1434|=0.63
B3 1 | 47¢80]48602]47,36]46620|46665 || 0646]| =092 |=3¢35| =241

Average 1 0¢25] 0609 (=1.31|=Ceb4 [|=0,38
B 4| 2 |47.0]146e26(47630]48640 |[47469 [|=1e60| 0464 | 2696] 1045
B5| 2 ]49¢05]47¢80(48.68 46686 [46¢07 [|~Re55|=0673 |=4,46 |=6,08
B 6| 2 |[47¢58]46605|46¢40[47¢34 48614 ||=3621|=2448 |=0,50| 1.18

Avera.ge 2 -2.45 "0086 '0067 =1,15 "1028 .

—H‘ —

B7(3 56682 [58497|55¢84|59468 57456 || 3478|=1e72| 5.03| 1,30
B8 | 3 |56e52|55¢24|54486|54627 =2eR6[=249R [=3,40
B I | 3 |57¢18]57¢38]|57¢34(58¢61 [56e48 || 0635| 0430 | R451|=1e22

Average 3 0e62|=1,45| 1038| 0,04 || 0.15
B 10 4 | 51.88(|53.12|52,13|51.,30 [51.56 2e39| 0048 |=1,12|=0,62
B ll] 4 [49¢20(48¢69[49¢47|49¢01 4936 |[=1404| 0¢55]|=0641| 0433

Average 4

AVERAGE
sm——







TABLE VI = SURILS C = CCHIED 127 BTLIZL STUOILS

Calories/hour

Chanrpe fron basal

masal Ers after brew " Eours aftor brow i;;g;?”e
0.5 ] 1.0 | 2.0 | 2.5 Ps 0.5 1.%[ 2.4 2.5 | 55| tr. per.

Cale| Cule |Cule | Cule | cale fovie || . 2 ! o o °
47.20[49.59 |50428]51.98( 54425 5¢91| 6453 10413[ 14,94

2 | 1 |47.65/49.92 [50.,00|50.52|51.15 Ce71| 4.93| 6,02 7.35

3| 1 [48435)51.22 (51,08 (5545558431 5494 | 5465|14.89| 20,60

4 | 1 49449 52452 [55410|54413| 55,70 55.50”6.12 11,34 fé.ss 12.55(11474

Average 1 5e42| 7ell{10611| 13486(11e74| 9413

5 [ 2 |50.20[50487 (53433 52.9é 5542 1.33|6e24 | 5.42| 9.98

6 [ 2 |47.01]52445 [51.56 |48.83(49,76 11,59 9.68| 3487(5.85

7 | 2 [49432[49450 (55,37 |534£1 (54467 HP‘S7 11.80| 7.89]/10.85

8 | @ [48.89(49.87 [52459 |51426(54.68 2,01| 9.62| 4.85/11.84

Average 2 S3e83] 9e34| Hedl| 9463 7.08

e

9 | 3 |55¢21|55439 55441 [6Cek1]|57438 0e33| 0436| 1.8l 3493

10| 3  [65.77|55410 |55.22 (55427 59,04 1.20|-0.99[=0,90| 5.95

11 |3 |54.85|56.22 [65.10 [59.45]59.41 2.50| 0.46| 8439| 8.31

12| 3 |53491|5G442 58403 |58421| 58495 5640614465 7464|7497 | 9.29| 5.84

13| 3 |51.51|52436 |57408|57493]|59436)59492]| 1e65]/10481| 12,44|15424 (16433

Average 3 1659 3466 5¢94| 8454({11.09 |4.93

14| 4 [56490[60.06 62,50 [61,89[6044 5¢55[9¢84 | 7.01| 6429

15| 4 [56.90|57,14 (61,34 (60,18 60.54! 4.22| 7.80| 5.76| 6.03

16 | 4 |50474[51.93|55,07 (56415 2,35 8434] 10,47

Average 4 4,04 8.66] T7.75| 6416 6.65

Average for 1, 2, and 4 ) 4,43| 8437 7479| 9.88 7462

AVERAGE 3.72| 7,19 7.33| 9.55[11.42)6.95




TAi3LE VII = S-RIX3S D = COPF.Z-C:ICONY

IETABCLI SN 5TUDI LS

Calories/hour Change frowm Basal
ExpdSub jl Ers. after Basal o lirs. after Basal Average
Nod Nou| 22981 T 0.5 [ 1.0 | 2.0 | Z.5 Ge3| 1.0] 2.0] 245 [345 |inc in 2%
Cal. Cal. Cal. Cale cale . 70 /; 70 ,0 ;o /a
D1| 1| 48,82 53427/ 53431 53488 55471|| 9412 [ 9420 10435 14411
D 2| 1| 48.,78| 54440|53498| 54427 55469|| 11452 lua65| 11.25) 16463
D3| 1| 50460|55.17|55430| 53445 54.03|| 9.03 P29 Beb63 | 6479
D4| 1| 47.,01|48,98[53.75 51405 55.30| 4419 14433{8459 |17.40
Average 1 8447 [10.87| 8.95|13.7% 10.5b
D5| 2| 50e79]|50e79 |52448|52429| 54493| 0600 | 3413| 2495| 8415
D6| 2| 50s09(51,44(51482]54433| 54415( - 2470 | 3443 | 8446 8413
D 7| 2| 45¢31|46466|46434|49¢53] 48486 2698 | 2e27| 9431| 783
D 8| 2| 48.49|50462(50039|51410| 53474| 4439 | 3492 5,38/10.83
2452 | 3,19 6453| 8.74 5,18
Averaqe 2
DI9| 3| 60.77[61406[60.35[58450| 59385| 0448 [0469|=3.72|=1.51
D 10| 3 | 58423(58455|57.98[56455| 56497|| 0455 |0e45|—4443|=2416
D 11 3 | 52.14|51.60(51.94(51.02 52.79“-1.04 —0440(=2.15| )28
D 12| 3| 58.63|58,90|58464|58,90 57,460 0,29 | 0,02| 0.29|-1.98] 0.29
56?.9(?
o| 0e07 =0438[=2450|=1.10 [CCs29 | =-0.93
&vcraseB
D13 4| 50.02[54472[54.87|60s42 57486( 9+40 | 9470| 20479 15,67
D 14| 4 | 50424(54.90[53.72(562417 56421|| 9406 | 6471 3483|1146
D 15 4 | 51,48|52.06 [56442|54466 57.09|| 5.01 | 9460| 6413/10.90
7482 | 8467 10.27]12,61 9484
Rv&vaﬁel!- : '
dverage for Subjects 1, 2, and 4 6.72| 7.53--8a38|11.69 €451
AVERAGE 4.72| 5.59 5.82] 8.50| 0,29 _6.15

C’. hLr
d .



TaAlle VIII = SERIES =

e mveree ye i [ T mpam A
- AFFRE HAG (DaCirFsIlATSD ©

WIFIE) 3TDIES

Caloriesftour

Cliarn.re

in I'etabolism

§§?’3“bp'i;3“' . bod ol o | ce ait or re |
* T T1e0 [ 2eC | 25 | 345 O] 1eU] Zev| &ev Ei;&n~
R B LI B or v P s vees i Mt IOACF 35;7 157 6.03
2 |1 |47.58[48.16/49.57| 48452 50,53 0.5 2.09| 1.23| £.07 I
3 |1 | 47.63|47.50[46.50] 47,51 5C. 21 =04€9-1477]|=0425| 5440
4 |1 | 49.54]50.63|48,85|49,.81| 51,52 2e0U=1,09[ =055 .00
Average 1 1,7 0.85] 0455 5619 h—2.06
5 | 2 |51.02|47.07|44.22]42,97[ 45,95 4.5594-1478 |=4455| 2,07
E6 |2 |40.46|48.51(43,29[48,21[48,62 k~”20.0f—0.16 -0.52| 0,33
57 |2 [4c.14]a6.5047.28]46.20[45,13 0e1d £,63[0.56 | 4.51
E8 |2 [47.47]50e96]47425|46499] 48499 -1.0%0.46 |-1.01] 3.20
iverage 2 1.0l 0,06 |-1l.28] 2.48 0.5%
29 | 3 | 52.87|51047]54,64]51.04]55.52 ~0.730.42 [-1.51| 1.18
T 10| 3 | 54eC2|53e54|55428] 5542554423 “1.79] 1,29 | #205]=0460
111 3 | 58445 (57.65| 57478 58460|57402| 52451 =1e071011 | 0463[=2440
Average 3 -1.50F0.05 | 0.,09|-0.91 -q.50
12| 4 | 48.05[43470{49.19|51.36 |50.23 1,29 2,57 6489 4.87
15| 4 | 45416 |£1.05/40.90|47445 46464  [|=R.53 843§ 5,03 3.27
iverage 4 =059 5437| 5.96| 4407 3470
AVERAGE 0.2 1.58| 1.31| 2,77 1.47
. —_—




TaBLE IX = 3URIE3 F = BLACK ToA ITETS

CLISI STUDIZES

Calories/hour Chanse from Basal
ﬁ;f' ﬁg?f.Basal Hrs. after infusign _Hrs, after infusion 1§§§%§?e
Oeb T.U [ 2.0 ZeD 3Dl OeB] 140 R2.0] 25 | Seb pre perio.

p1 |1 |oobs|siedn| sieda| sirbs|s52ds| ot ots| 6.8z 10t 15001 # | 7
F2| 1 |[52,09(50e74| 53693 | 54¢18|654C8|53453||=2e40| 3451| 4401|2484 | 2477
F 3| 1 |[51e28|52:17] 63499 | 53405| 50654 - 1454(24479| 3e45|=2402

h,c,._‘ge. ~0.24|11.71] 6.41]12.61 2.77] 7.62
Fay| 3 53¢40| 58433| 5757 | 58449 58,19 9423] Te48l] 9.53| 8497
F 5| 3 [50e62]54437| 55044 | 55427( 59451 7e48| 9452| 9419[17.56
F6| 3 [5249956412| 65.26| 64.58|62.22|56464] 5.91|23,16[21.87|17.40| 6.6

Avavmﬂc 3 7¢54|13.50] 10420| 14464 6.8% 11447
F7 ]| 4 RB7.23|54.8]1| 54.13 $1.04 1640514461 8410 12.??

7.78(13.27| 8,31 11.78] 4.83( 10467 _

AVERAGE




TABLE X - GANL TSA IBTABOLIS! 3TU0ISN3 = 3:EIE5 6
Caloris s/hour Chuae from Taszal
220U Bagal irs. after infusion Ers. after infusion
Li0e | LOe 0.5 Lo00 2.0 | Ze5 Tell OeB] 10| 2401 2.5 30
Cale| Cule| Cole| Cole| Ciile| Cole » : o o
G 1| 1| a7,78|50.1Y 43,78 55035 5708 ¥ 4.9 4.8 15,8313, ¢ ”
G 2| 1| 47.33|50.50 52461|61.75|5%423 GoT4 11.16] 9.53| 12447
G 3| 1| 44.56/45.47 4611|4749 (55,92 1.97] S.41] 6.51]25.,41
Averace 1 Jelk| 6exl] 10.21]19,11 9.¢89
G 4| 4| 47.77|53417] 55¢15| 56428 (55095 [55095[11430| 1545 17,71|16.85|16483
G 5| 4| 47.86|50,74] 58435| 52446 |57493 6.02[ 21,91 9.99|21.02
Average 4 Be66] 18468 15.85[18¢93{104C3| 15403
AVERAGE 6e24|12.45(12,08|19,02( 16.83 || 12.45
T =—————— e ———— :’w



Ti3LE XI - CTTARISOL OF BRETFS

STCDIED

Subject Brew Averare iicrease in i.ctaubolism ave lncrease
koe [Serieg Studied ours ifter brey _over &, Lre
QOed| de- 2.0 2e5 3eD perlod
. ‘/;-, e 9 /72 )0 i
1 A Water =4e59| =3403 | =Ze€1| =0,43 -3,08
B Cricory 0e25]| 0609 | =1e51] =0k =0.38
C Cofce 5,42 7,11 ] 10,11] 13,86 | 11,74 9,13
D CLicory-CofircBedb| 10,67 | Co0v] 13,96 10,56
E Decaffein=- :
ated Coffeel 1,71 | 0.85| 0.55| 5.13 2,06
F Black Tea  FQecd | 11le7l | Gadl | 12461 | 2477 7.62
. G Green Tea 2682 6421 10,21 19.11 9,89
A water 025 | lecdk | =Ceb3 | =1eo9 =
2 B Chicory 2e4D | =0e66 | =Ceb67 | =1e15 -1.28
c Coffee 3.83| 9434 | 5.51| 9.63 7.08
D Chicory-Col . 2.52 B3.19 | ©6.03]| 8.74 5.18
E Decaffein=- -
ated Coffeel 1,01 | 0,06 | =1.38| 2.48 0e52
A Jater 0049 -2.07 -1071 6'18 -0003
3 B Chiccry 0062 -1.45 1038 OQO‘L 0015
C Coffee 1,59 3.66| 5494 8454 11.09 4,93
D Chice.-Coffee] 0.0F | =0438 | =2,50] =1410| 0429 =093
E Defaffeinated
Coffee “le30 | =0,05| 0.09] -0,91| 0.15 -0450
F Elack Tea 7ok | 13¢D1 | 10620 | 12464 | 6469 11,47
A wager 1,65 | =0.50 | Ueb2]| 0693 0637
4 B Chicory 0068 Qeb2 -0077 -0015 9.07
C Coffee 4,04 | 8466 | 7e75] 6416 6.65
D Chic.~Coffee| 7.82 | 8467 | 10.27| 12.%6¢ 9.8¢
E Decaffeinated
Coffee 0,59 | 5.37 | 5.96] 4,07 ] 4.87 3,70
P Black Tea 6405 | 14,61 8,10 12,92
G Green Tea 8e06 | 18468 | 13485| 18496 | 16483 15,03
A Later 0060 | =1eo0 | =leGse| 0Oeb2 =0476
AverageB Chicory FOoR3 | =0e43 | =0e34 | =0445 =0436
C Coffee De 7R 7019 7.55 9._5? 11.42 u.95
D Chice Coffeel4.74 ! 5.5 | 5.82] &.84 | 0.29 6.15
B Decaffeinated
Coffee 0021 | 1,58 | 1.31| 2477 | 2451 1,47
F Black Tea 778 | 13427 | 8421] 11,78 10,67
G Green Tea Cord | 12.40 | 12,08 19402 | 16483 12.45




TAZLE

LI - COPAZISCLS OF BILW

N

b

ST DIZD

S ie brew N I s averaoe lncrcase 1a metabellisu st TLD
serdeg v o0y Dulgg(:Cu O SabA e il b fugrease in

» 14 20 | “q0 | 245 peryod

- = TR SN0 S AR S A r—

te0) | =Cetd | =leCl | = guxd = elO

4 vater g =CekD] leda | =0403 ] =1459 — il
3 O.49 -'5001 "1.71 5. \: —u.cu

4 O =Uelu | =Ueli Ceds N Vel

Averf=_0e62| =levVU | =levi | Leuvi -Cel

Cuicery 1 Cekd Vel | =1le0l | =UeO -Leod

3 L.‘:&Z _10‘;:j l.’-_—; 0.0L Lao 13

4 ) {07! Ue ik ~-Je7 - 015 Cel7

AVF?I‘<-Q.}::3 "JQ‘LD -J.Z"L - 040 "uoéd

1 Dedkin Toll J1uell | 16CS 1le7:: 9613

C Coffee 2 2eld | J.TE ] Bell] 9469 7408
3 1.59 g-“ 5.94: 8.5“& 11.09 4.095

T [ 2.0-] <eto | 775| cels / 5.95

AVETele e 7k 7613 Tedd Jebl 1le42 6495

T | ew0 | 10+67 | €295 | 1595 10,26

D Coffee- 2 .82 3.19 e b Se 7 5.18
Cl-.icbry 3 0007 - ed8 ":ZQJO -1.10 0629 -0098

4 7. 2 8067 1‘-).2? 1“«0‘-’ 9.8#

Aver| 4.7L| 5.89 | C.62] €80 | 0.9 8./5

——f—

1 1l.71 0485 0455 5013 2,06

E Decaffein- b4 1.01 OQOU -1,303 Ced3 0052
ated Coffedd =1,30 | =0,05 0609 | =0,91 0415 =04 50
(Kaffee Ha&) & =06l Do’ D490 4,07 4467 Se70

Avey| 0.21 1.58 l..':'.;l_._ 2e77 2e51 1.47

_.__1 Dok | 1171 664l | 12ebl 2e77 7Teb2

F | Black Teal B | 7.54 | 13.51 | 1020 | 14464 | 6.69 11.40
4 15605 | 144€1 8410 12492

Aver] 7,78 | 13.48 o1 11,78 4,83 10,67

¢ |creen Tea | 1 3.82 | 6.21 [10,31] 19.11 9,89
4 8466 | 18468 | 13465 18,93 16.83 15,03

Aver | 6,24 | 12445 | 12,08 | 19,02 16483 12445




TABLY XIIT SERIES A = WATER METABOLISII STUDIES
Exper. + b J. Hrse bl Ave } Ave Cal. -/;—chml:,.eb
Series| Date | Subje | after || Resp | Pulse|]| per from Comments
and No. No. WVater || Rate | Rate hour | basal
15 71 50,62 Irrecular breathing
Al 2/22| 1 045 16 | 70 [147.14 | =7.,24 | quiet ~ Irreg breatning
1,0 15 70 48465 | =4427 | Guiet = breatiing reg.
8,0 17 | 76 |]50463 | =0e57 |quict
Led 18 78 53463 553 | Restless and tired
16 64 5051 Quiet
A2 3/1 1 0.5 15 | 68 [|48.85 | =3.29 |Irreg. Breathing
1,0 15 70 48427 | =4e42 |Rege short breaths
240 16 72 48450 | =4,18 | quiet
2¢5 18 74 49,30 | =2,40 [ qQuiet
14 | 67 [[55.,05 Drowsy
A3 3/8 1 0.5 14 75 52,64 | =3.24 | Asleep before test
1,0 15 72 53473 | =Re34 |Quiet
2.0 16 72 51,47 | =6e&7 | Drowsy
25 16 70 52456 | =443 Tired = quiet
12 69 48,11 Drowsy = quiet
A4 226 | 2 0eb 13| 69 [|47.63 | =1,00 |Deep breathing
140 13 71 47489 | =0e23 |[Quiet
240 15 66 4741 | =le4b quiet
245 13 75 |]45.57 | =5e28 | Tired toward end .
— —- :
12 74 49416 ___|Quiet
AS 3/9 2 0.5 12_| 66 []50.08 | 1.87 Jquiet
1.0 13 72 53486 9.56 [Asleep before test =
restless
240 11 66 51613 4,02 | Drowsy
' 25 ll‘iﬁ 67 49,61 0493 | Short=uneven breathing
e ——— =
12 64 48449 Very gquiet
A6 3/16 | 2 0¢5 T1 | 68 [|47.70 | =163 |Very quiel
1.0 11 65 49.08 2091 | Drowsy
2¢0 12 66 46433 | =liedb | aslcep before test
- 25 12 64 48,28 =0e43 Wwiet
11 62 £6.07 Irregs breat.ing
AT 3/31] 3 .S 11 | 60 []o0.92 | =0,29 | cuiet
/0 10 58 03607 | =3.92 wiet
. 0 11 61 Diebd —-0ell Vel’;," quiet
“"%.s 11 61 T6e07 | 10,89 | Very quiet







TABLE XIII SERIES A = WATEHR 1TUTABOLISIT STUSIES (2)
Exper. pp Hrse } Ave | Ave }b Cale b0 chance}
Series| Date p Subje||after || Resp | Pulse|] per from Cormuents
& Noe Hoe water || Rate | Rate hour basal
- 13 | 64 ||50.19 iet
A8 [5/10 3 o5 || 14 | 64 |[]s1.62 2,656 | ov .ed once
/-0 14 61 50615 ~0606 uied
4.0 14 62 5008 =0e24 |urowsy
a.s 16 6l 55e42 6043 |ixcited over a broken
v glass
13 62 54446 ;#Drow sy
A9 |7/7 3 0.5 13 | 62 || 53.98 | =0468 [|Aslecep before test
/0 13 68 53485 2420 Quiet
2.0 14 67 55613 1,23 quiet
Q.5 15 70 " |} 50467 2422 foved hand once
11 72 52.42 Asleep duringrest
period
A10 |3/27 4 0. || 12 | 69 |[[54.25 3,28 [lioved arm once
1.0 12 68 52460 034 |[Very quiet
2.0 13 9 54408 2498 |Very quiet
— 2.5 13 76 53456 2015 |Very guiet
12 68 52459
A1l 7/22 4 1l _og 15 68 52461 #0042 |(Asleep most of
/1.0 13 66 51438 | =193 |[morning. Very drowsy
2.0 13 64 50481 =302 |in between tests.
2.5 15 68 52424 =0¢29




TARLE XIV 32aIss B = CHISCHY MilamOLIS STUIGSS
E}Cpe ri r 3 Hr e LL AVe b Ve b b Cal. b v iuer.
Serieqd Date | Subj.|| after||Resp.| Pulse|| per from | Comments
& Lo Noe Brew || Rate | Rate hour | basal
_ 15 e e CY . -] 3lept betweon every
Bl |4/29] 1 0¢5 15 71 || %0e2d | =0,65 | basul = seered
1.0 13 63 40693 0e62 | quite exhausted
260 13 74 47400 0677
2¢5 18 72 37eC0 le4d | Quiet
15 74 49.ZOA*= Sleeuy
B2 |5/1 1|1 045 15 70 14997 | 1,16 | widet
140 16 74 49 043 007 | yuiet
260 16 70 4Ge0& | =led4 | (uiet
e 16 70 45089 | =0663 | (uiet
1¥ | 68 |[[47.%0 Ligliced brew
33 |71 |1 045 17 66 || %6402 | 0446 | Drowsy
1.0 15 71 47436 | =0,92 | asicey before test
240 16 68 46420 | =330 |Disturdauce in
next room
245 16 76 45,65 | =2.41 | Drovsy
13 70 47401 Quiet
B4 |4426| 2 ]| 05 13 63 |]|46.26 | =1,60 |quiet
140 13 67 47430 064 | Drowsy
240 15 67 48440 2496 | Disturbved over a
dream during rest
period
205 14 62 47,69 1le45 | Qaiet
11 64 49405
B5 |5/4 | 4 0.5 12 62 ||47.80 | =2.55 | quiet all morning.
1.0 12 64 43459 | =073 | Slept between
2.0 13 60 46486 | =4.46 tests.
25 14 66 46407 | =6.08
13, 61 47458
B6 |5010| & 0.5 14 62 || 46,05 | =3.21 | Rather drowsy.
1.0 15 60 46440 | =2,48 fQuiet all morning.
200 15 62 47434 | =0450
2e5 15 62 48,14 1,18
13 68 |]56.82 ]
B7 |4/1 | 3 005 11 61 || 58497 | 3478 | Very quiet all
1,0 1l 58 5584 | =1,72 | morning. Slept
240 13 6Q. ., 59,68 5,03 | between metabolism
2e5 12 58 5756 1,30 | tests,




TiBLE XIV STRIES B = CHICORY LETUBOLIT. 37UDIES (2)
Exper. Subjip Hrseph Avel ave pp  Cal.|,. incr.
SerieJ Date| wno.|| after|| Resp}Pulse per | from Commenss
& 1io. Brew || tate] Rate hr. |basal
15 68 .|| 56482
B8 4/2 3 Oe¢5 12 57 D0eiz] =Leab | Drowsy all morning =
1,0 14 53 H%G480] =2492 | fell asleep between
200 14 ) Ute?] =le:U | tests
4 2e5 16 61 e 71| 1lueYu
13 | 74 57ell
B9 4/26 3 Ced 13 74 57600 0ecf |uiet ull mornir.
140 14 78 OTevi| 0QecC |islees before 2 hre
260 13 &C UZe0l| Ze0l |test.
Le5 15 79 Clel ] =1elR
15 te vlelc
B10 |4/1] 4 0¢5 || 11 | 61 || 53.12] =2ec8 [ uiet
' 1,0 11 €0 C2e15] 0e4t .1 usicep
260 9 ] 60 Dlecdv]| =1el2 | Vor, decp resiiration
205 10 61 5lebt] =Ceb2
11 02 49 g2
B 11 %/2 4 Oe5 11 61 5007 | =1le04 |Relaxed a.d very quict
1,0 12 62 19 o)) 0655 {2ll morning.
<e0 12 €2 49401] =044l
2e5 11 60 49400 0633
R ——_ ==




TABLE XV SERIES C = COVPuE 1ISTASOLILSIT STUSINS

Zxper. b) Hrsepl Avesr ave Cal. | , iucr
Series| Date] Subj}|after|]| Respphrulsel} per $ from || Comments
& Noe Noe| | Brew |} Ratel Rate nouwr | basal
15 | 72 || 47450 Jrowsy
cl |4/24|1 0.5 || 15] 78 |]49.59 | 5,91 |[Awak2 a’ter driaking
1.0 17 74 50428 6053 coffee
240 18 | 82 51693 | 10023 -xciiel over ndise in
2¢5 18 | 76 S4ek0 | 146494 riext rooms
15| 79 || 4765 T || euiet B
c2 ({4/301 1 0.5 || 17 1 78 [149.92 | ©e71 |licved slicutly
1.0 16 | 81 50400 4,93 “ide asixe after
2.0 1] 16 | 76 |, 50002 | 6402 breve
245 18 | 76 |i51.15 7¢35
13 | 70 48435 Drowsy
c3 56 {1 0e5 || 15 ] 74 |151e22 | 5¢94 ||Vory wide awake
1,0 16 | 72 51,08 565 |jUneven breathing
260 17 | 74 55e55 | 14,89 lioved aru ornce
2e5 17 70 58,31 20460
—— e — — :#‘=T
- ] 13 | 70 49449 43lecp duriig rest period
C 4 7/5 | 1 () 15 | 76 || 52,52 6e12 Awake after ar inkirg
1.0 17 80 55010 11,34 brew

240 17 | 74 Theld 9,38
2e5 17 | 74 55470 | 12455
3.5 1| 18 | 74 55450 | 1le74

“
-

13 64 [+50620
3/19f 2 0e5 13 | 62 50437 1433 Regular deep breatning
1.0 13 | o4 5333 6e24 war: after coffee

200 13 | 64 52,92 5442 Asle-p before test

245 14 | 65 55,21 9,98

Q
[3)]

14 | 70 ]147.01 Very guict
(o 3/23| 2 0.5 || 13 | 68 |152,46 | 11,59 Breat: in; deep aund even
1.0 12 | 70 || 51456 9,68
2,0 13 | 67 43,63 Seb7
2¢5 14 | 70 43,76 5485
R 15 | 63 43,32 Vory guict
C7 |3f26f 2 0e5 || 15 | 60 || 4750 | 0e37
1,0 16 | 64 Soe57 ! 11460
240 15 | 71 5iel 7e03 Lslccy verfore test
2e5 1t | 70 Tie67 | 10405
11 <o <le 3 A VCXy VAIS 4l e
C8 6/16| 2 045 12 | 7 )ei? 2401 Suvject very quiet =
1.0 12 od Ule I 3402 Wl Alier cofTie.
2,0 S| 7 21.26 4465

2e5 || 12| 68 || vse08 | 1l.c4

I






TASLE XV SaIuS € = COFmie =T QLIS 57 0I23 (2)
BrpeT AVe .l aVe |F culd,, 1icw
Serle } 283p.). Pulse}| p=r Trom Conmerts
o NCe xXate | lzte Hro | dacoad
16 61 |[2oe<]]
c9 13 03 coevd| 0edd Lrowsy and guiet all
13 B Loedl] 096 || morning
14 ) Loecly lecl
. 14 60 G7¢0d V493
14 65 | 50477 Tuliced before rirst
¢ 10 15 bd | ©0e10] =140 test a.d wiile drinking
14 £0 55e22 =099 brew. (uiet oticriise.
16 | 58 |1554£7 =0490
| 14 55 59,04 5,95
L
14 70 OreCU Very quiet all morring.
c1 'l 15 66 D06kl 2450
14 64 554101 0646 Avwake toward end of
14 68 '109445 849 morninge
L 14 70 D9exll &oll
1{ 14 64 55491
c 12 13 62 56442] 4465 Very quiet all morning.
11 13 68 58603 7464
1] 14 64 58ecl] 7497 Seemed very gmnide awake.
i1 15 62 58692 9429
15 66 £0,06] 5484
13 54 e luch noise in little
c 13 "1 13 56 52e56] 1le65 theatre, Was distract-
‘115 59 57408/ 10481 ed but quiet., Seemed
117 63 57493! 12444 warm and wide awake.
115 59 59436] 15424
15 62 59.92] 16433
T et 11 J":6«3 56490 T
C 14 13 66 60,06] 5655 Very guiet and relaxed.
14 60 6250] 9484
10 63 61e89] 7401
.10 65 60.4%#;3}29 _
L ———_ JZ
13 71. 56490
C 15 16 63 57414 4422 Even breati.ing = very
19 60 6le4| 7480 quizt
11 62 60el8| 5676
14 64 60633} 6403
== == -
11 75 V0674
C 16 14 60 193] 2035 |[|Seemed tired towvard end
15 62 0De07| B8ed4 |{of morning
12 66 56015] 10447







TLBLE XVI S..IS5 D = COYMily CHISCLY MoT..30LI SUlJLl3
EXDEr. Subjel lirse AVe.} AVe cule |,0 incrp
Seriesg| Date| Lio. [after}}lesp.} Fulse per from Cornrents
& Lo Srew || 2ate | Rate Lour | basely| L
15 75 {Zeti2 Very quicte
D1 |4/17) 1 |05 [] 17 | 61 |1o3ex? | 9412[) Spaswotic breatring.
1 140 16 e Jlel ERYY
Pe) lo Tk viewd 10ecu
£0D 18 &0 U067l liell
16 71 L1473
D2 |4/21] 1 |[0e5 [| 19 | 77 [|ote0 | 11e65|| Iven breathing.
1,0 19 78 VdeYd 10,00 | Avvake after brew,
20 18 79 Hiek? | 1lexd
j—: LoD 19 &5 ULe I 10400
15 83 20 4 60
D3 5/7 1 0e5 17 75 55el7 9,04 Very quiet all
1.0 16 80 0060 9¢29{| morning.
240 18 84 VJe&D De LU
205 17 84 54e0d 6679
14 66 47,01 Quiet
p4a |7/2| 1 [[0.5 [[ 15 | 65 |T43,98 | 4.19
1.0 16 70 55470 14.33|| Restless after drink-
240 16 67 514056 8459 ing brew.
245 17 67 55430 | 17440
14 85 506793 Hurried over to get
D5 |4/13] 2 |[0.5 || 16 | 70 []50479 | 0,00[} in on time, First
1,0 15 76 V2448 3e1df | metabolism perhars
240 11 82 52429 2495/ hizh = rested 35
2e5 15 80 51493 8e1D|{ | minutes,
m?ﬁ — =
15 68 50,09
D6 6/14f 2 |[0+5 15 76 51444 2470|| Very quiet all
1,0 15 84 51,82 Se4d morninge
240 14 82 54433 84406
e5 13 76 54,15 8,13
16 60 45,31
D7 50111 2 ) 16 68 16466 2498 | Shallow breathing
1.0 15 62 40404 Re27[| uiet.
240 15 67 49453 9,31|| Deep breathing.
2e5 14 62 48486 7489
= === = o ——————
14 61 48,49
D8 5/17| 2 045 15 61 50462 4,39|] Very quiet.
1.0 13 59 50639 3.92|| Wide awake all morning.
240 14 62 51410 5e98
2e5 15 64 (53474 | 10483




TABLE XVI SZRIS3 D = COXF.E CHICOLY 177W30LIS 377015 (2)

Exper. Sub pp Hrs.|| ave| Ave Cale |,» incnr
Series|{ Date| Loe|}|after}t esppPulsei} per .4 from Commnieii ts
%ﬁNo. 3 Brew mate| late hour basal '
- — 1i | o0 || 0077 N
D9 |(4/3 |3 0.5 || 16 | 60 [|01.C6 | 0.48[| 4uiet all mornin..
1,0 15 c0 0060 [=CelI |l ASlecp betwesn tostse
240 15 | o8 55450 |=Se7&
| 2.5 || 15 | G2 |]53.Co_ |=1.C1
1i | < Glein
D10 |4/4 |3 0eb || 14 | 58 [|ocevo | Oevw || Jels wumi alter
' 1,0 15 | 55 57493 |=Ce 5 |} drimcings brew.
2e0 17 | 28 REPEE) -4.:43_L Ver, g.iete
205 13 60 06097 -L.IS —
— — — ———— w:‘—————'———:
1: | o7 Dkelik wuiet
D11 |4/12] 3 || 0e5 || 111 % 51e00 |=1.04 || Breatiin: cvend
1.0 15 | 94 154 T=0,:0 |l asl-ey vetwern tests.
2,0 15 | 58 21,02 |=<elD
205 15 | o0 579 1.25
e ﬁi
1t | 62 PEPTE)

D12 |5/17| 3 || 0.5 {| 156 | 60 |[50.90 | 0429 || «uiet - ratuer drowsy
1,0 14 | 57 UBe 64 0,02 {} all morning.

260 || 15 | 58 ||03490 | 0e29
2e5 16 59 57 ¢4k6 -],98
35 || 16 | 68 [{50.90 | 0e29

14 | 63 50,02 Very quiet

Oeb 16 60 Ste72 9440 all rnorning.
1,0 15 | 60 54487 9,70 igleep between
260

205

D13 (4/3 | 4

15 ] &8 60042 120679 drd & 4th tests.

®
o 16 | 62 57406 |16467
L _ .
= = —— e —_— —
14 | 65 5034 Very quiet
D14 [4/4 | 4 ||0.5 16 | 59 || 54,90 | 9.06 || Asleep between
1.0 18 56 53672 6671 each test
240 15 | 58 52417 NCE
2eD 15 | 60 56021 |11.26
14 | 65 51 448 Talked a bit before

14 | 55 54406 5,01 first test. GQuiet

D15 |4/19| 4 || 0.5
1.0 15 | 50 5642 9,60f] rest of morning. asleep
2,0
205

14 | 58 54466 6.18(| vefore 4. Very slow
8 55 57,09 10490 {] breathins.







Table XVII

SERIES

L - DuC.x.u el

2ATED CONTEE IETABOLIZ. STUDIES

Exper, Hrs, Av., v, Cal. o Chaige
Seriqs Date [Subj{ after Resp. lge | |per from Corments
and 104 Ioe Bzew Rate |Rate |[Hour Basal
E1 6/26 | 1 34 70 8448 asleep
05 15 7o SC e 14 Z.66 Very cuiet
1.0 15 72 40416 Y Drowsy all
2.0 15 70 PRI 1.57 Torning
2e5 16 73 L1641 €403
14 70 47498 sleep
E=z2 6/27| 1|l 5.5 12 |68 |]iB8.16 0.56 Trowsy all
1.0 12 70 49,07 .09 'orning
2.0 12 63 43452 le&d Slcpt between
245 15 70 50433 5,07 fests
E3 e/28| 1 16171 lla7 63 Asleep bf test
Oe5 12 67 57630 -Ce69 ‘oved arm once
1,0 12 67 4u 4680 -1,77 Asleep between
290 2 70 47451 ~0e25 tests
L95 15 71 50421 De40
14 72 496 54 Sleepy all
E4 6/30) i+ 13 [ 70 1]20.63 .20 ToThing
1,0 13 70 48485 -1,39 Very quiet
2.0 15 70 49481 =0,55
1: 2¢5 17 76 51452 4,00
E 5#:;A5/24 2 ﬁi 1o 58 U1.02 Very even
0.5 14 60 47,07 4,55 breathing.
1.0 13 58 4ol -1,78 Quiet and
240 13 60 42497 -4.55 sleepy all
25 13 60 45,95 2,07 morning
E6 5/29 2|l— o le6t [leoes | T
0.5 14 00 43451 0,08 uiet and
1.0 14 53 43629 =0.15 slecpy all
240 15 57 18621 =0452 morning
2¢5 15 60 43462 0633
13 72 4l e14d Very cuiet
E7 6/8] 2| 0.5 5 166 Qleeco | 0.40
1,0 14 |66 |]47.38 2463 Startied glwaied
240 13 64 3G o 40 0e50 Irritatcd & amused
ZeH 4 70 1413 4,21 Slcepy/ by fly
o 1 e el
E® /4 A== 1270 ||10.96 | =1.07 | Sleepy all
) 1.0 15 | ex |]|47.85 | =0.40 moTlilg
iel 15 69 o099 =-1.01 zven breathing
2¢5 14 69 43499 S0




TaBLE XVII SZIES B = JuCo0s0LL 0 TLo CoXYla 3T UILs R
anrice 2 Date Subje. a7 e eYee Cale % 1uCTe
ng}es 5 “09 ﬁiig | Hour fﬁom basal Commen ts
pr—————
15 |ov Siel?
E 9 5/24 13 oL Ok =Ue7d Jery quiet
13 ok Szeld =0edx all rorning
14 53 Ot o Ud ~1,51
15 60 5,52 lel3 loved arm once
14 80 ek 62 Subje had &
E10 |6/7 16 |79 £5.51 | =1.79 1L 1t cold
15 68 55498 1.39 Very sleepy
15 73 55425 1.15 all morning
15 72 54,29 =0,60
13 60 58.43
ELL [ 7/5 15 |62 57,63 —1.37 Sleepy and
14 60 57478 -1.11 guiet all
15 62 538460 0.63 morning
15 64 57403 =2440
13 68 55eD1 Oelb
12 64 48,05 Asleep before
E 12 7/24 14 68 48,70 1,35 each test
12 70 49419 2037 A rainy, sleepy
12 67 5le56 6489 day. Subject
14 68 506383 4,87 quiet
15 72 50,58 4,87
- — — ——— ]
11 64 454,16 Subject asleep
. 11 68 44403 -2¢52 between each
E 13 7/28 1T | 65 18,90 8.6 Tost. Very
13 2 &7 eikd 5,03 guiet all
11 72 46404 Se 27 morning




TABLE XVIII SERIXES B o= BLACK Tl TR 2CLIS ST OIS
rXpETr. .|| Erse AV Ve Cale |, iuc.
Ko. |Date $Jubj. |jafter |Respe. |tulse per [from Comuents
L 0e  |Brew late fate Tour. [asal
16 76 GleUY 43122p Lefore test
F1 |7/15 |1 0.5 15 80 91417 ] 0,15 | lamscated after
1.0 17 80 Llebt beli dririin: tede
<e0 13 €0 Sleki 11,77 Very cuict
Ze5 13 80 £3492 15,01
15 8 HZ.09 Lauvscated 10 min.
Fz [7/17 |1 0.5 14 60 UeTd [2ed0 | witur darinin:
1.0 1o 36 Loed0 | Tell tea. fult wirm
2e0 1o 60 Dol o .Ul | all 1.0rnine
Zev 1: G0 CleUc fzebd | JTery quicts
:.’.J 17 5:.2 EIL.J-’) ::.77
11 82 £l.23 Basal showcd rather
F3 7/18 1 04D 17 84 biel? 1,54 | vwneven breatiing
1.0 13 g0 6. ev3 e 9] Czior tes's even
2.0 17 79 £ie0D e i€t all de e
243 15 80 OUek4 Fiko02 | wide aware
= 10 61 53440 1st and lust togts
F4 7/10 3 0.5 15 02 L2033 9623 gho./ irregular
1,0 13 60 57607 7.81 | brecatiiige Qther
20 15 60 H2e43I 9453 tests resular
Ze5 15 60 53419 84397 Telt warm after brew
13 64 50462 Felt warm after
F5 7/17 3 0.5 15 64 Ok o7 7648 taking tea.
1.0 18 0 UHexlr | 9452 | seemed more stim-
260 18 66 55427 9619 | ulated by tea than
2¢5 17 66 £9451 17,56] coffee,
1o 60 52499 Ver; quiet
0.5 16 64 £6412 | 5491 | all morning
F6 |7/18 |3 1.0 13 60 €555 | £3.16] Telt nauseated
2.0 17 60 64453 21481 | 10 mine. after
ReD 18 60 6222 17440 drinkine tea
Se5 15 60 50464 | 6489 for just a few mine.
14 68 47423 Subje. sleepy
F7 7/24 4 0.5 15 68 S4e81 16605 all morning,
1,0 14 68 54413 (14461 even after brew
240 14 70 Very warm just
2e¢5 14 70 51,04 | 8,10 | after tuking brew




TABLE XIX _ SERIZS G = GREEN TEA MUTA3QLIS! STUDIZ

Exper) Subj$f Hrse!] AVe| AV, Cale | ilcre
lloe |Date| Noe||after|iResp}Pulse}} per from | Comments
Brew || Rate|iate hour |basal
16 | 75 47470 Very nauseated after

16 72 50412 4,94 | drinking tea. GQuiet

¢1 |7/21] 1 5
o0 15 | 74 439470 4406 | and awake all morning.
0
5

19 76 54,96 | 156,09

0
1
_ 2
Lo 19 70 57406 19,45
—— ——
13 68 47.35;* Uneven = shallow

G2 |7/e3] 1 0eb || 16 | 70 50650 3.5¢ ' breathing. (uiet and
160 18 1 72 0iebl | 11,160 | awake all niorninsge
2.0 15 | 70 5175 Jed
205 17 | 70 0365 | 12447
12 | 72 TS weic b cna Bvane all
G 3 7/&5 1 Oeb 17 72 GOet? 1,97 | morninge Fauseated 135
1,0 15 | 74 456411 Je4l |minutes ufter taking
2.0 14 | 74 47449 6ecl “8e
20D 19 74 H0e32 coetl
8 72 YA Jeep even breathiig all
G 4 7/21 41| 0.5 11 | 67 U3el17 | 11490 |rorrinre TFelt nausecated
1,0 12 | 72 050l | 10e4d | firct half hour after
2e0 12 68 U0e 24 17471 | brewe
o0 |y 10 | 72 vUedD | 10eld '
SeD |y 10 | ©3 C0e90 | loeEd
i 9 e &'/ g0 T | iery even obreatiing -
G5 /a3 4[| 05 11 | 72 || Qe 0e02 | wuict all morninz.
1,0 13 tO igo:;g 2levl | inuscated after tea,
240 13 | 52.46 9693
20D 13 [5¢) “u/ 9 l 1.&”;
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