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1. The vas t me.jori ty of .lnericans drink coffee. 

Ab out 32 r.ti llion ') eO~')le c1_rinl;: 4 c1.:1:·')s or ~Jore 

per Cl.a.y ; i'lo re t ll:::.:c1 1 2 mill ion !')eople clr in'r 6 

cu;Js or nore •. ( P 2.[ 6S h-6) 

2. Coffee , jeca.u se of its cqffe.L1e content , if 

consumed. i n too grea t "'::nount s , h.:s :>.dverse 

effect s on s lee~J ,:.,nc: ~ener " l '·!ell being . 

(p?..0eS 7-11) 

3. Just 1:rhat constitutes a "too great -:t:nou_nt 11 

of coffee varie s fro~ indivi ~u~l to indivi6u~ l 

::m0. fl.l s o by s i tu.?.t ions ; t~1ere - .re infi.ica tions 

t ha,t the 1L11p le9.sc>ntnes s -leve l stA.rts 0:1 the 

av erage arouncl 6 ~rains of caffeine b:tt;es 12-14) 

S i n ce one cup of co ffee contains about 1~ 
~ ' 

grains of ce,ffeine , 4 cups o.p;)roa ch t,he 6 grain 

level; ye t 32 million )eo] le in the U. S. drink 

4 cu )S of coffe e or :-::or e "l er o.2 -;/ . (:?ages 15-16) 
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4. Tea contains nbout 50 ;;er cent less cc:ffei:1e 

per cu·:J th.31i coffee; otller cirr.urastances 

renainin~-: eqt:r:l, b;;.- clrinlcint:; tea pe ople will 

ren<lin ftli'thcr frm:1 the unpleas<:ntness-level, 

than by drin!dn£~ coffee. (Pc:tges 15 t. 16) 

5. Further;:1ore,. tea contains a. substance called 

Aii:;NnJ Fhich considerabl y reduces the effective­

nes:: of the c:1ffcine in tea. Coffee does not 

c or.t .dn adenin. In t r.rms of "ph~_!siolor;icall;Jr 

effective c ~ffcine' ' t:1e sn2n betT:een a cuD 

of te.: <md :::. cuD of coffee is t . :;refore e•rcn 

( P~;-es 17-19) 

6. .ieversinc ;~ telic.;f of lone s ·~oncin:: recent studies 

estn8lished tea as a useful source of Vit~min 32 

(Riboflavin and P:mtot:1entic acid). This vi temin 

content r.1i .;ht be P.n ad·.:;.i tional cor.. tribution to 

t!1e r.onsu;ncr 's 1'-'ell-beinc. (?age 18) 

7. For any or :!ll of t~18S 8 rea :-:ons te~ is co:r.-

side red :1 :,Jleas.<:nt , nild stinul:mt, t he first 

bever.~::c r i,.Jen to conv:-:lescents in need of 

"feeli!1t, better''• (?ares 21-25) 
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C0NCLUSI ON : 

Bec~use a cup of tea contains con­

siderably less caffeine t~::m n CU!1 of coffee, 

nnd because, in addition, t he cafie i.ne in tea 

is le ~ s effective than thnt i n coffee, ruany 

of the millions of regular coffee G.rinl-::er s hcve 

a chsnce to feel better 2nd sleep better by 

Sl':it~ t.~ tea. Tea, unlike coffee, has been 

found to be also a useful source of the •ritamin 

E 2. 
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1.. The Vast Ha.,iority of 1\mericans Drink Coffee 

The follovlin£ st::1tistics will corroborate 

the 1.ell l~nown fa.ct t :-:~at coffee is the leading hot 

beverar:;e on the u .. A. market. In the ;>•ear ending 

June 30, 1951 the u. s. consun.ed coffee at the rate 

of 2.77 cups per day per head of no_oulation 15 yeats 

and over. This firure is arrived nt as folloY:s: 

Coffee :.::morts durinr, 
t he 12 :months ending 
June 30, 1951 ••••••••••••••• 

Red'.lction in U., s. stocl:s 
during t hat neriod •.••••••••• 

CONSUitfPTI0N •••••••••••••••••• 

21.4 ~1. ba~s nt 132 lbs . 

21.2 uil. b:1gS 

0.2 mil. 'bngs -
21.4 mil. bD.GS 

each, equal............... 2,825 :r.J.l. baGS 

Taking the accepted e.vere.ge 
of 40 cups of c offee per 
one pound, one arrive~ at 
a ·.Jer year conswnption of. ll3,ooo,ooo,ooo cups 

~· dividing this amount by 
365 we obtain P. daily rate 
of........................ 309,000,000 cups 

.?roj ected r-.t:·a:i nst the u. s. 
po~ulati on of 15 years and 
older, as of Januar,y 1951 
(the mid-point of the 12 
nonth period)............. 111.5 mil. people 

one arrives at ........... , •• 2.77 cups fler day per 
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It is of interest, that ;"J study sponsored 

by the r~.n Americ.1n Coffee Jure:m arrive~ ~t a nro-

jection fit:;ure very close to tb.is one. In t~1at 

survey the u. s. popul:~tion 8 years md over (129 ,000,000 

on January 1, 1951) dranl< on the averD.(,e 2.36 cups of 

coffee per day , r:hich ar:::J c.nts to 3,040,000 cups per 

day, 1:hich is only 2 per cent belo1ir our estimate of 

309,000,000 cu~s. Since some - although not much -

coffee is co:1suned also by children under 8 :,'ears, 

the tvro estimates are quite close and corroborate 

each other. 

The significance of the average of 2.77 

cups per day per person i~ e;~,:anded by the following 

data from a survey of U. s. ~even![e Dri:1ldnt; 1 !l.bi ts 

m?de b;:; 21r.1o Roper (E:~hibi t # 19). 

Of the u. s. ~opulatio:l 12 years and over 

75.4;; drinl:: coffee almost every day 
or oftener 

3. 9% drinl< it several til:le s a week 

Hence about 80% c.m be called rerular . 

coffee drinlcers. 
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There a.re nlso some clatn. :1vaihble on 

the different amoW1tS of cups of coffee drunk by 

different neople. The follm>inr; data are pro-

jected fl'QDm the alread;:; 1_uoted survey of the Pan 

American Coffee Bureau: 

Coffee drW1k number of people 
per day in U. s .. 
1 cup 21,100,000 

2 cups 23,200,000 

3 cups 18,400,000 

4 cups 13,000,000 

5 cups 6,700,000 

6 or more 12,200,000 

There e>..re, therefore , more than 12 

million people in t he u. s. who dri nk 6 or more 

cups of coffee ner d~; 19 million drink 5 or 

more and 32 million drink 4 cups or nore. 
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2. Caffeine lias Often an Adver::>e 2ffect on Sleep 

and General Well Being. 

Of the three effects exerted by caffeine 

(a) on the central nervous system 

(b) on muscles 

(c) on the kidney 

only the first interests us here. 

The stimulatinr. pov:er of caffeine may go 

be:rond the disirable level. "Caffeine acts as a 

stimulant producing a condition of wakefulness and 

increased nentnl nctivity •••• With lnrt;er doses ...... 

the patient beco:1cs at first rest],e-ss and noisy, 

and l.-1. ter, may show· convulsive movcnents" (British 

Pharmaceutical Codex) .. 

In an experiuental study on the effects 

of c~f~eine the unpleas~~t ~ensntiona caused by 

continous coffee drinking are described as follows: 

11 Influence on nervous system was pronounced 
and unfavorable. Lesseninr of perioa of 
sleep, bad drep~s, inability to concen­
trate, tremors or nervousness, headache 
and di~ziness. Less SP.tisfaction in 
res~onse to physiolorical tests. Pro­
lonr.Rtion of simple R.T. and loss of 
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accuracy in rapid calculating." 
(P. B • Havrk, ,\mericm Journnl of 
PhysiolOGY 1929, 11A study of the 
Physiological and Phycholorical 
renctions of the human orgRnism 
to coffee drinking") (Exhibit#. 4) 

There is also no doubt about the sleep 

disturbing pov:ers of caffeine: 

"It (caffeine) incontestably increases 
resistance to sl.eep11 (R. Crosnier, 
Annales d' h;n;iBne No. 3-4 O.~y-July) 
1949 Paris (" Re sistance to Sleep11 ) 

It is undoubtedly on the evidence such 

as this one that the nmufacturers of Postwn and 

Sanlca ~re e. ble to make the f ollovrin1.., statements in 

their current c<n pai ;·ns: 

-- ··-·- ---- --·----~------------·-

Save your nervesl Ho "Coffee Ferves" 
frau Postum 

Vihile lots of foll~s a:ren 1t bothered 
by Caffeine in Coffee - others suffer 
sleeplessness , nervousness, indices­
tion. 

(Se1 turday :veninc Post 11/4/SO) 

-.-------· ---- - - --
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--------------· - -~--

Ca.n 11make-up11 make up for coffee? 

There's no hiding those tired little 
lines around the eyes tha.t :.~esul t 
fron lost sleep. Herves shov;, too, 
the day after a restless ni~ht. 

Behind those lines, behind that 
edginess, could be the caffeine in 
coffee. For nany vromen ~nd men, 
c~ffeine is a sleep-st€alinc, ncrve­
ten~int; del:lon. 

(Life 6/4/51) 
---- ---- - ---- ---- ··· -- ·- -· --------- - ---- ·--------

i 

I 
I 

I 
I 

-------- ----
Is coffee ;{our T,aterloo? 

Have you surrendered nichts of precious 
sleep to the caffeine in coffee? Toss~ 
and turn nichts that leave you tense 
and jumpy t he next day? 

It's a losinc battle for many men end 
·Homer+ ,_. the more coffee they drink, 
the 171ore t !'ley feel the hArmful effects 
of caffeine. Slee~less ni~htsl 
Jitter~-r dc?sl 

(l,ife 5/7 /51) 

--------··----- ·------, 
Does tick • .,. tick ••• tiel~ ••• sny_ la..Y ..... 
off •• "coffee? 

Tvro o 1 clock - and all is not uell. 
'l'r:,r tl S she Vli ll, she just CC11 1 t [;et 
to sleep ••• every s ound i n the niGht 
is loud DUd cle ~r. : i ;::.h t 0 1 clock -
and anotLer day st,qrts off vrron[;. 
Often the caff eine in coffee is to 
blame. Sleep-stealinb, nerve jangling 
caffeine! 

(Saturd~ Lveninc Fost 4/14/51) 
-·------- - -------------- ------- --
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- --· -·----- · ·------·---- ·~ ------ ·--- · .. .... -- ""'- - ·-

I 
·I 

I 

Does coffee brinr. out the be!"st in you? 

.'\ man c::-.n be cross as a bear 1\·hen 
he's affected b .r the cnffeine in 
coffee. Jangled nerves mal~e 11 ha.rd 
days" harder - bring hirn hor.1e from 
work vrorn out, irritable and on 
edf.e! 

He 1 s an e a.sy prey, at nic;ht, to every 
dist.urbin&; sound. ....nd H'ith many 
coffee-ch~inters, it's the se.me 
story. Cafi'ei:1e is the cause of 
restless, -. ,:lkeful nights anQ. tense, 
jittery days! 

(Life 9/l0/51) 

----------------------

Is coffee half the battle? 

VIhen foU;:s flare up, it 1 s often 
~c~se t~y're ~SinGoot oo 
precious sleep. As a result, 
they 're tense •••• irritable •••• 
jur.lpy1 

1\nd often back of men's and vromen 1 s 
sleeples0ness is the caffeine li1 
the coffee they drink. Sleep-steal­
inG, nerve j;m;:.- linr, c.1ffeinel 

(S-"lturd:~y Eveninr Post 3/17 /51) 

L_ ___ . 
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:Gach of these s t 2, t emen ts by the Sanka 

a,dvertisers is then foll oNecl by t h i s cons icl.ere, tion: 

J 

S~ould y ou cut do'·rn on tl1e mmber 
cups of coffee - or g ive up your 
fa,vori t e bevere.::;;e en tirely'i 

I 
------------------~---------------------

On the strene t h of both the direct medical 

evidence, ancl ths st9tements rn.oe by anti-coffee 

ad.Yertisemen ts t here ccm be no doubt the?. t many 

peo~ )le suffer fron s lee:o l essness ano nervous sjrmu toms 

due to too t:;re?.t an amount of caffeine consumed in 

coffee. 
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3. How Much Coffee is Too Huch? 

"Small o.oses of caffeine a.ct on the 
nervous syste:::r. - stimule.ting ••• a nd 
relaxing . • . ~xcessive doses produce 
insomnia , nervousness, hee.de,che, nal­
pitation anc1. nausea, especi.:>.lly in 
susceptible persons'!. (From Useful 
Drugs, .?ublished. by The American 
Me~ical Associ~tion, Chicago 1938) 
(SYJli b i t {r 9) 

The unpleasa nt effects of caffeine ~y 

ap':lear on rather different l evels of c e.ffeine con-

sumption. This level see!ns to c3.e ~; em:1. among others 

on the follo•.·Jing factors: 

a) physiolog ical susce~tibility of 
the individual 

b) mode anc. frequency of coffee 
consum'} t ion 

c) time of t he 0ay 

(cf - H.L. Holling\'rorth 1 s study on 
the Influence of Ce>.ffeine on Sleen 
in · the . .hoer4.can. .Journal. of·,?sychiatry) 

· ('Sxhib i t 'f 3) 

All studies suggest, hO'J!ever, t he>. t - leaving 

other concH tions equal - the physioloe::; ical effects of 

caffeine cons~~ption are rela ted t o t he a~ount of 
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caffeine consumed. The studies furthermore suggest 

t he exi s tence of a cUstinct d.a.nge r l evel, although 

t h i s danger l evel ;'.17-.y vary fro m individual to 

individual Anc'l from s itua tion t o s i tua.tion. 

Ce.ffe i ne consur.mt ion belo1·' t he dane;er level 

will c -"us e none of the unplea s e,n t effects. ,,,herea s 

ce,ffeine consu mp tion b eyond t hat level 11ill lea d 

to unpl easa nt sensa tions. 

Severa l s tudi es have trie ~ t o de t er c ine 

such l evel s . I n the C?,lr er>.o.y quotec study by ~1 .1. 

Jiolling'\'-'O rth 6 gr a i !:.s of ca ffeine \·!ere founo to 

constitute sucl1 a n a.vera r::;e d,~n€;er level. ('"::xhi b it }: J) 

In a s tudy by :; . FL. Cooper::1an "The r;: ffect 

of Gaffe ine on Boo.~r ':le::nP-r~ ture ana l'iotili t y During 

SleeT) " (-i7J1ibi t 'ii' 6) it v•as founo 11 Le,r ge ctoses of 

C2ffe ine, 4 t o 6 (78. i n , ce.used a. oi s tinct increase 

in motility ••.• T)ara.lleled .... b:r a. ri s e i n body 

ter~per2. ture (during s lee~) ) • 11 

i~ • .3 . Lehmann (Ju c h iv f u er Hygi ene v. 92 

1 '23, D . 85) founo. t he fir s t s i t_;ns of d i s turb c>.nce a t 

a l evel of 5 gr a ins. ("::::;rhi b it ;f 10) • 
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Cooperman (Americ ;:-m Journa l of ? hysiology 

V 105, 133, p2L~) found that '1' ith I:lany adults 4.6 

gr a ins of ca ff e ine s t 2.rtecl to produce increasing 

r e stlessness ("8:--.hibit -lj: 10). 

Thus the danger l eve l causing un:?le e>.sant 

reactions of ca.ffeine s timul '" tion, ha.s been found 

to va r ;y a.round doses of 4 t o 6 grains of caffeine. 
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4. The Amount of Caffeine in 1ea and Coffee 

Measurements of caffeine content in tea 

and coffee vary, of course, accourdinJ to the tJ~e 

and an:ount of tea and coffee used and according to the 

method of preparation. Following are some of the 

authoritative measurer.1ents: 

CO:i.''FEE 

Grains Per Cup 

1.2 

1.5 

Avera~e 1.42 grains 

Authority 

Uilhelm Holdner, quoted in 
Oscar Eichler, Kaffee und 
haffein, Vienna, Sprin~er 
1938 p. 10. 

U. ~ . Dispensatory, Osol 
Farrar, 24th ed. 1947 

TEA 

o. 73 - 0.95 

o.s 

Avera~e 0.05 erains 

Dr. Punnet (Dependin~ on 
Hater Temperature and Tea) 

VIilhelm Holdner (see above 
under coffee) 

!ron these data it appears that a cup of 

coffee contains about 60 to 70 percent more caffeine 
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than a cup of tea. FroL an expert 1.vho is uith one 

of the companies pacldng tea and coffee comes this 

statement: 

11He Jet in each cup of coffee from 
1} to 2 ;;rains of caffein while in 
a cup of tea ne get only J/4 to 9/10 
of a grain. " 

(George F. Mitchell -General Foods, 
:W.axuell House Division - Tea & Coffee 
Trade Journal, September 1951) 

This uould indicate that a cup of coffee 

contains t <rice as much caffeine t han a cup of tea. 

Sur.unarizinb t he availabl e evidence , it 

appears that an average cup of t ea contains at least 

40 percent l ess caf fe ine than an average cup of 

coff ee. 

J 
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5. The Caffeine in Tea is Less ? oi'Je rful 

For a long ti::ne it h2.s been a. more or less 

a cce:o ted f Act the. t tea i s a MOre palatable beverage 

tha n coffee. 

"It is a 1:1ell-knoun fact, tha t coffee, 
even in small qu an tities, has r nther 
unp l eas a nt effects on :n::my people "rho 
sho ·J no such ef:=-ec ts i f t!.'ley fu·ink t ea . 11 

(David I. iiach t "ncl Herme.nn Schroeder , 
Baltimore, "A ::?ha r r1acolog ica l Study 
of t he ~ffect of C ~ffeine Adenine 
l ! iJ~tures", ;ain 'iochenschrift, 9 Jahrg . 
Ho. 52, }). 2430 - 192?, -.:!x_hibi t i~~ 5) 

~fforts to ex::;Jlain t l:! i s 11 well-l.mo•.m f a ct" 

a ttributed it firs t to the ')resenc e of t r.nn in in tea 

an d. t o sone vola tile oils. l\fone of these t he0r ies, 

h01 rever, trPns cended the l evel of conjecture. It 

v;a s not until 1930 •·•l:.en the a 'uove ;.1en tione cl Baltimore 

cher.1 i s ts r·ach t -:, nc. Schroecl.er ·•ere ab l e to explain this 

fe.ct in "'· sa tisfa ctory l''t:q . 

The~r ·•ere able to fincl. in tea a :)roduc t 

C"' lleC.. 2.Cl.e l1 ine •··:1ich i s not ··; r esent in coffe e. ;~c:l enine 

ca;ne recentl~r i nto the c;o·:ml:=• r lime ligh t •·•hen it •:ra s 

s ho ·rn to 'be p2.rt of the neces sary ch.e:-:~ ical constituents 
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In 2. s eries of eJCl? eriments on a.nim,-' ls 

2.s ·•ell a s :Jlents, hP.cht a.no. Schroeder 1:rere a.ble 

to show th~t the effects of caffeine were below 

the e;:'Je ctec l evel if the caffeine v.ras ad.lilinistered 

and. mixed \·•i th adenine. The t \·Jo l?rod.ucts form vrha t 

is ca lled \n antagonistic synergism: the one 

countera cting the effects of t~1e other. 

T~1us it is esta.blishe Cl. th ·~ t even if 

e c.u s.l P.nou...'tlt s of caffeine Fere consu...'leo_ in tea 

and. coffee , tile e.mount of ce.ffe i ne consu.m.ed in 

te~ ~ould be le~s effective . Caffeine in tea 

could t i.1e refore, be consume e. in :::;re? tel" c~u:::> .n ti ti es 

t han c ~ffeine i n coffee, before tl1e (an:;e r level 

is reach ed. 

The :')U.blic, i n\1 icent :> ll;y , is ' :ell .c \vare 

of th is basi c f2.ct. Thi:J is shovrn ·oy the following 

t able froc.1 an -::;1;:;10 ·roper Survey on .3ever2~e 

Drinking Hao i ts, conducted L1 the 'i inter of 19L~8. 

It i s based on a cro ss-section of 8016 res~ondents, 

represent int: t he TJ . S . ]J O~ml ~ tion of 1 ? yea rs :'ind 

over. i,.s 1~ee. ':rhicll of tl1e 11llr ets es <> nc' vo r cls on a 

lone; list describe the responclent 1 s feelings about 

-18-



coffe e :::"ncl ·tea "particul.~ .rly 1rrell n the follovring 

answe r s were r eceived : 

Coffee Tea 
7& .ttesponden t-s-

Keeps· y ou awake 26.7 2. 4 

llakee you ner'Tous 11._5 2.6 

Har mful to health 9.1 2. 3 

Sooth i ng 7.0 19.1 

f<l ild. 4. 3 ~2 . 0 

Hote tl1e pc rcente.~:es on "keeps you avrake ", 

11 ma~:e s ~rou ner vou s 11 z;; ncl '' he,r mful to hea l th 11 
- a ll 

hi:5h for coffee e.ncl. very lo1 r for t ea - 2.nd. i n 

con tras t the ~erc ents; ·e of ~eo~le ~ilio a ssocie te 

" s ootl1 i n~ 11 l n(!_ 11 L1i l cl 11 ':Iith t ea. but no t \1/ i th coffee . 
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6. Tea is a Useful Source of Vitamin B2 

Until not so long a~o it was a generally 

accepted belief that tea, in its infused form, does 

not contain any amounts of vitamins worth consider­

ing. One of the Tea Bureau's orm publications 

pronouncedsome eight years ago: "There are only 

three important ingredients in tea - caffeine, 

vegetable tannin and certain essential oils .. " 

Ukers' "All About Tea" concludes the 

presentation of the collected r:!C\.terial by stating: 

"The evidence so far advanced concernin:.; the vita­

mins in tea is not ver-<-J definite. 1' 

In 1946, hoFever, it '.ias definitely 

establisheJ t hat t ea not onl:r in its dry form but 

also in its infused form contains appreciable 

amounts of rtiboflavin ( Vit~n B2) and of Pantothenic 

Acid, a substance regularly associated ·with Ribo­

flavin. An ordinary cup of black tea contains 

about 25 mg . Riboflavin and 75 mg. of Pantothenic 

Acid. As the authors put it: "These quantities 

are appreciable and tea may therefore be considered 

a useful source of t hese ti ro products." (Exhibit 20) 
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1. The Beneficial Effects of Theine (Caffeine) 

So far ··.re have talked primarily of the 

unpleasant effects of caffeine (since it is also 

called THEINE, 1:ve might consider using this name) 

if too much of it is used. 

By svdtching from coffee to tea, as 

ue have shorn, the dan::;er of reaching the unpleasant-

ness-level is considerably removed. For most tea 

drinkers only the pleasant effects of theine 17ill 

become apparent. 

Any discussion of these effects should 

probably start with the Hell kno;m rule of dietetics 

that tea is the first beverage given to convales-

cents and to people ~ho have any diseases of the 

di6estive tracts. 

"Vlith respect to diet, tea is being 
used as the beverage raost becoming 
in case of any disease of the digestive 
systelil . 11 (U. lieupke, Dietetic, 
Leipsig 1942, p. 66) 

The diet for children, healthy and sick, 

recornmencls tea but Harns expressly a gainst coffee: 
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"ChildhoQll diet (6 years) Beverages: 
Water, tea, cocoa, chocolate. Avoid 
all alcoholic drinks and coffee. 

"Children in disease: water abundantly, 
1:-realc tea, no coffee. 11 

(Sanford Blum, Applied Dietetics, 
?hiladelphia pp. 326,334,336) 

The best investi~ated effect of tea is its 

stimulation of r:m~clos af1d the nervous system. A few 

quotations follou: 

"The ad..r.ti.nistration of caffeine i mproved 
strength, J.exterit~r and r.:ental ability of 
a test group, as compared uith elaborate 
controls. 'i'he r.1ental performance under 
caffeine uas even l.:letter than that of the 
rested (non-fatigued) ~roup -.. hich did 
not recei vo any druc; . 1' 

(Untersuchungen uber die .. irkun:::;en von 
Coramin, Caffeine und ?ervitine auf 
psychische und physische leistungen 
des er mudeten und nicht ermudeten 
menschen - B. Pellmont - Archiv fur 
Exper imentelle, Pathologie und Phar­
macology, 1942, v. 199, pp. 274-291) 
(Exhibit //12) 

Here is the sur:1IIlary of t vm other series of 

experiments: 

"Caff eine increases work output of non­
fatigued subject~; it also cnhdnces t he 
rate of recover:.r from fatigue . 11 

(E. E. Foltz, A. C. I'.f'.J, C. J. Barborka -
The Inf luence of Amphitanine (Benzedrine) 
sulfate, d-cleso;::yephedrinc hydrochloride 
(pervitin), and caffeine upon output and 
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recover;;.r ;;hen rapidly exhaustin .~ 
work is done by subjects." 

Journal of Lab. and Clinical 
lledicine, ?eb. l9LJ, p. 603-606) 
(Exhibit 1n3) 

"Animal experiments indicate that 
the effect of caffeine a~ainst 
fatigue is achieved by direct af­
fection of the muscle, not through 
a central ~echanism. Caffeine can 
produce tension in normal as vTell 
as denervated rauscles. 11 

(F. Huidobro and E. Amenbar­
Effectiveness of Caffeine (1, 3, 
7 Trimethylxanthine) Against 
Fatigue. Jl. of PharMacology & 
Exper. Therap., Baltimore 84:82, 
1945 (May)) 
(Exhibit i/14) 

In view of the controversy started in 

the old FTC complaint as to vq-hether the stimulating 

effects of tea are only transitory and compensated 

for by subsequent r eaction, the followin~ findin~s 

nill be of interest , althou3h it coli1es from a rather 

old study: 

"Caffeine has a tnofold effect: one, to 
diminish the effects of fati6ue and the 
other , merely in the nature of a transi­
tory stimulation, follmfed by so great 
a reaction, that one could call the effect 
one of acceleration of fati:;;ue . 1' 

(H. H. rt. Rivers and H. H. Iieber - The 
action of Caffeine on the Capacity for 
Liuscular -, .ork - J. j.Jhysiol. London, 1907, 
:t~OCVI, 33-4 7) 
(Exhibit lf2) 

-23-



Here, there is a clear differentiation 

bct1reen the effect •lith r eaction anJ the one '. rhich 

does not have such a reaction. 

The follonin~ quote vrill ba useful in 

docur.1enting the "feel better" claim because it uses 

almost the iJ.entical expr,ession: 

"These (caffeine-containing) beverages ••• 
(are) ••• Generators of sensations of 
vigor11 

(R. Crosnier - Resistance to Sleep -
Annales d 1hygi ene Eo. 3-4 (IJay-July) 
Paris 1949) 
(Exhibit #15) 

A r ecent German study provides evidence that: 

"Caff eine reduced. hi~h blood pressure for 
a s l on:3 as t wo hours aft er administration 11 

(I. Seboeck - Effect of Caffeine in 
Hypertension - :Ueutsche L:ed . Wschr. 
75:33-34 August 25, 1950) 
(Exhibit #17) 

By 11ay of conclusion, then, the following 

t uo findin::;s >:ill round out the medical evidence on tea: 

"Good t ea, bre>Ved for five minutes, produces 
mild and pleasant stli~ulation, in no sense 
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and 

correspondin::; Hith the violent, 
unpleasant action of its main 
components, caffeine and tru1nin, 
11hen these are given separately 
or in combination.'' 

(The Effects of Tea Drinking -
G. H. lialpenny and H. E. McDermot -
The Canadian hledical Association 
Journal Nov. 1939 pp. 449-453) 
(Exhibit i/11) 

"I may then conclude that tea ••• 
affords a ~rholesome source of fluid 
f or the body, -~,rhile at the same time 
it gi ves , on account of its aromatic 
flavor and sli.'::;htly stimulating 
properties a pleasure to its users 
-.rhich makes it 1:orthy of a far more 
extended use among us that it has yet 
reached." 

( Fran]~ B. Yiade - "Some Scientific 
h.spe cts of l'ea Drinki ng " - InJiana 
Acad . of Science , 1905) 
(:t:;xhi bit #l) 
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"The Riboflavin Content of Te<'~ and some Results for 
the Pantothenic Acid Content" 

E. A. Ii.. BrC'Idford and E._ B. HuEhes 
" The t\nal;;rst" (C ambridge , Bne.) Vol . 70 Pc; . 2-5 1945 

Sunun<1ry: -- An ordinary cup of bhck tep contains e~bout 
2$ r, •. o~ riboflAvin Pnd 75 me of p;mtothenic 8cid. "These 
r:uantltles are a.ppreciR~le ~n d teA mAy therefore be con­
side red -" useful sonrce of these two products." 

Tc>b le IV 

No. ZO 

Tea Countr:,r of =-:.iboflavin Pantothenic Acid 
IJo. Orir-in T;>:re~ ·~l}.g_per g __ __mL p_~~ .. JL ___ y --- ·-------::l.l-_, --u [I-n. India. B • •. • 10 26 

2 II II B.P. 10 29 
J " " B. 0.P. 9 31 
4 I! II ? .F. 10 36 
5 I! " 0 .0.1-'. 7 2C 
6 I! I! o.r . 8 36 

~~7 II II 9 20 
~;rS II I! 7 19 
--'*9 India 11 21 
10 Ceylon E.O. ? . 10 40 
11 II " 7 
12 s. India II 8 
13 II " II 

7 
14 1\enya. II 9 
15 r~r?saland B. P. 9 

~:-16 I! 11 14 
17 China Keenmn 7 
18 II LRrsan~; 6 

-:~19 II Gun;:lm·'der 6 15 
(grP-en ) 

' B : Broken F - f.'annin;.:s () = Ormge P = Pekoe s .:: Souchong • 
-:~ These s!lr:1rles Fere four yee..rs old. 

It is of interecot to note thflt prR.ctica1ly t he Yrhole of the rib­
ofh.vin :J::<sses into tea infusion pre~J[\red e~s teA is usuall;<,r 11 made 11 for 
drinkinc; for exam:;Jle, n sRm_;:)le of finely gr ound tea extracted b;y boilin[; 
for 1 hour under a reflux ~ave a.bout the sane result (11 1ug ) <.~s was 
obt8ined fron the ordinar;<,r i nfusbn (10 .u[;)., 

Results: - In Table IV (last cohu:m) are t he r :c sults found for the 
pantothenu c;cid content ::>f twelve of the t e:1s listed in the Table. 
The ~: e qu?nti ties are ap:1recia.ble, and tea may therefor be considered a 
useful S'Jurce of ribofl<'lvin and of pantothenic acid. For example, on 
the com::1on basis of 1 tee~ spoonful of tea (2 to 2.5 g) plus a. little 
"for the pot" - say l/4th - for a cup of tea ( generally about 5-6 oz .• 
of infusion) the anounts of these vit<'!mins so sup ,.)lied are About 25 'Uf, and 
7Sug respectivel'r• These fluantities are exclusive of amounts derived 

, ... C/ .&. 

from the milk added. 



No. 19 

From the Elmo Tioper Survey on Devern~e Drinldng Habits 
conducted in the winter of 1948 1:'li th a cross-section 
of 8016 intervie1i{S, represcntin~ the U. S . population 
of 12 years ond older, the fol1ovring pertinent data are 
quoted: 

Question 2a - How many times a week during the winter 
Tiould y ou say you drink coffee? 

Almost every d~ 75.4% 

Several times a week 3.9% 

Question 5 - Vfhat one thing about coffee do you think 
is bet-ter than tea? -:t 

First t uo items mentioned: 

Better taste 

llore s tim-.lla ting 

Question 5 - '.:-hat one thing about tea do you think 
is better than coffee?-:t 

First t vro i terns mentioned: 

Liore relaxing 11.4% 

Better for health 9.3/~ 

~~ Asked of all >rho drinlc coffee and tea 

Question 7a - Here is a card -.Ii th a list of words and 
phrases on it. I wonder if you could 
find three or four words or phrases on 
this list that are partj_c uJa rly good for 
des cribin~ your feelings about coffee and tea? 

(T.he follo•.rin::., 5 of the 32 items of the 
list are pertinent [or :>ur :9roblem) 

Coffee Tea 
~& Respondents 

Keeps you a~-rake t6. 7 2.4 

Makes you nervous 11.5 2.6 

Harmful to health 9.1 2,8 

Seething 7.0 19.1 

Mild 4.8 22.0 



"Ha.s Science Found The Sp?.r k of Life". 
Collier's, Se~tenber 1, 1~51 

John :Jea r 

Eo. 18 

Sunr-Y.r Y -- li d enos ine-5-Tri:?hospha te, one of the cheoice.l prerequisites of life conta i ns ad.en ine , e. subst·mce f ound in tea, but not in coffee .. 

Thousands of ex-'ler i ments , "b0th :r;Jeac eful .:> ncl. ·Jarlike , are being tried u i t.i1 a nysterious subst ;.o nce '.!h ich g ives ·11 livinc; t llings-a t l eas t e ll those t h? t h .:-.ve 'been "JUt to the t est , "'nc' they c:.re myriad t he p o•:1er to :-10ve, brea t he "lnd .;;r o•·1. 
" i thout thi s nrecious s tuff , seeds ~!ill not burst fort~1 ':Jith life in the da::-kness of t~1e e-?.rth; flovers <'.no ve:;et ' Ol es .~.nci trees c ., nnot a bsorb the :il i neral s requi red for surv iY2.l; : n i :,12l s a.re he l ) l ess to di­gest the p l r nts they forac;e on; nor can :J?.n convert the -.:~ea t of anir:P ls into e.mino a cid building bloc~cs for tr~e 'l_) rotein fra:-:1e in which he dv1ells. 
Fireflies cannot J.l.;"l;:e tl1eir li;;:;h t i n the '31.ln~ter c::. i r " i thout its 

po~1er. 3 l e ctr:i,c eels c ,~ nnot d isch :: r ge thGir current t~1rough t he ':Tater. 3eetl e s s cuttling unc'.e r grounc. c a nno t e::qloy t he ir feelers a s cl.iraction finders. ~i·o lluman ·oeing "' n:n rhere c a n \·Ial~( or run or jm1~J or c ravrl 2.cross the L ?.nd oecc-.use nom: of :1 i s raul ti tude of :nu s cles c? n n ove vii t hout it. The :1eart C"lnno t bec'. t. The lungs c a.1not ·b rec:.. the. The b r a in c a nnot tr ~.ns r.1 it intelli;;;ence-it c :?.nnot even t h i nlc . 
The -.;o t ent s 'JarE. •li thout • .. rhicll life u oulci cease i s • .:..denos ine-5-Tr i ) hospha. te, '.mown t"l s cienc e as AT? . It i s litera lly leaded 111ith ge t-u-;J-~ nd-go. I n it ar e su~ar, \•Ihich i s co n c entrated energy ; a d.enine, a. drus rela ted t o t he caffe ine i n co ffe e ':' , t he breeJcfe.sttime lift t ri. th 

1·rhich Ne l aunch the c.lay ; n i tro~en, t he p ick- me-uu \·rh ich e.:J.rth g ives to a ll c:, ree:.1 g r ov1 t h ; e.ncl. ) hospho ru s , '·Jhich str i kes fire fro r.1 co:n:non Batch es . 

>:<r 'r. Lear, t he author of t:1i S ::- rt icle , h ~ s ';)een ad.v ised o;r the 
Tea Bu reau t h::>.t he erreci here : adenine i s associr. ted ':I i t h t h e 
caffeine i n t ea - not in coffee . 
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"Effect of Cpffeine in Hypertension" 
Seboeck I .. Deutsche J,ed. Vlschr. 7~ ·.33-34 '\ t 2~ lnSo ; . ucus ~, / .. 

Summary - Caffeine reduces hi~;h blood pressure for AS lon[_, as two hours 
After administration. 

----------

Before and after the peroral adnL;_nistration of o.oS ~md 0.10 grans 
of caffeine respectively, the systolic and dinstolic blood pressure of 
43 bedridden pa.tients chosen at random, was measured auscultatedly with 
the Boulitt tonometer, at intervals of ten minutes for t wo or three hours. 
Attention was also paid to the rate of the pulse, in addition to the blood 
pressure. 

In these analyses, instead of the expect ed rise in blood pressure 
after the administration of caffeine, all 32 ceseE> shov'ed a more or less 
marked decline in blood pressure.. The least decline of the s~rstolic 
pres Pure v;a.s 10 rmn Hg., the ereatest 80 mm H;; . The average decline, based 
on the 32 c.::~ses, .-rc>s 37 mm IIi; .. 

The noment of maximum decline came, in three c0ses, after ten min­
utes, in o~e cAse after 150 minutes, the cnrerage for the 32 cases was 45 
minutes. ln most c.::~ses the maximum decline occurred 40-45 minutes after 
the Administration of CClffeine. 

In one ca.se blood pres ~ure returned to its oricinal heicht after SO 
minutes_, in the overF;helninr: majori t ;/ of cases not even c>fter two or 
or three hours. 

Ho rela tirmship r e1s found between the heicht of the ori~.inc:tl meas­
urements ~nd the ma.xinum decline. · 

There ,.... · ::~s, amonc; the cnses rith relRtively lovr ori~;inal blood pres­
sure_, loT.- (10 rmn I-Ig. ) as 1·ell ~s considerable (35 nun Hr;.) decline, and the 
same variations ....-mre found a:non{:. ca.ses with hi~her orit;inal pressure 
( f or example fro!n 250 to onl~-- 240 = 10, and from 270 to 225 = 35 r:un !Ig. ). 
The cr e?test decline (Go mm I!b•) Y:as observed from Pn ori~inal pressure of 
215 mm IIt_; . l·'i r . 2 represents ~.raphically the case .-..-ith the greatest 
observed decline (80 mm He.) as •:ell as t :·e averar-;e decline calculB.ted from 
the 3 2 ca.ses (coordinating ea.ch ten-ninute observation interval). 

It a._ '.:-e~rs from this thRt the decline in blood 2:-ressure cHused by the 
administration of caffeine ceases, on the averace, Rfter 100 minutes, 
civing way to a. ne1·'I rise in pressure. But even ,!>,fter tYro h0urs the ori­
ginal pressure is, on the avP.race, not reached. 

(transl. from German) 
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II Action of ~R i'feine and '\minophylline <.'S J es;::.iratorv .Stimulants in r:an. II 
Journ.ql of ·\;)plied Ph~rsiolo;::.y • Jul;>' 1949. No 1 V~l. 2 

llichmond, Glenn H. 

Summ.<Jry - C01ff eine P.cts on the respirator;r center b' ' increasinf: its sen­
si ti vi t z.r to c::1.rhondioxide; it causes no chan;:e in th~ electro cnrdio;:::. r<1m. 

- - - - - - - - - - - -

The present study 1 :" -'1 S undertaken to determine n hether or not the 
action of CAFY~i. Il iE <3nd Amino~h~·lline on respiration is that c;i alterinG 
the sensitivit~r of the r c s pirat01; ; center to carbondio;dde. 

The s ubjects for the exne r iments vdth caffeine w·ere 6 normal >ihite 
mr:~ les vary i 11<:. in <1. .... e fr om 20:.32 ;y-eArs. \11 of the subject s excep t Eo .. 1 
v:e r e cof fee drinkers. 

'· 0 oth caf f eine an Arninophj' lline caused slov~in .... of the cardiac rate. 
1~~her ca.r bondioxide, G.'\1: '1 ~IlJL , nor coubinati on caused an:.· si;.nificant 
chance i n the ELCC':L' ... ~OC 'U~IOC~U\.I.I . l'JO SIL!1 :"Il I C'l.lJT CHI,NGi"!, Ill .;~C'L~OCAIE:JIOG~ tAl':: 
V{AS observed f ollo>.'in,... t he adrninist r c:1 t i on of aminop~ylline. In ceneral 
caffe ine and -"minoph:"lline caused Pn inc::cee.se i n r espir[1to'ry rate. 

It is c oncluded f rom t his stud;:;r that C "..F J-• .·;D !:i~ ACTS () ,1 THE ;twSPI• 
rt '\. T011Y CEIJT:Gr?. biT I 1;c -. ~Sl\ r)r JG I TS SENSITIVITY TO C •\ rlBONDIOXIDE. The mech­
anism of the action of aminoph~:lline i n the dose used in this stud;:,r does 
not a~pear t o be similar to that of CPffeine. 



11Resist<mce to Sleep" 
lmnDles ci.'Hyr iene lJo. 3-4 ( H<'Y-July ) 

Crosnier Ll. 
Paris 

No, lS 

1949 

Su1nmary -- 1. Caffeine bevPr?£eS generate sensations of viGor. 
2. C.qffeine incre-"lses resistance to sleep; doses of 1.5 

e;rC~m ,qnd over m.qy harm sust:'lined e fo fort. 

Caffeine: This subst.?nce possesses '!i 'ell-knov:n stimub.nt prope1·ties, a.s 
effective for physic.ql CIS for intellectuA.l r ork (athletic and cerebral 
effects). 

It incontesta.bl y increases resistance to sleep. It is adv­
-~ntareous to divide doses of betT:een o.S crams A.nd 1.0 cram into fr?c­
tions of 0.25 s rar:1s, to PYoid the use of the maximum dose, i.e. 1.5 c.rC~ms 
- capal)le of beinr.; .:1 serious handic;:~p to subjects forced to mRke <m ex­
traordinary physic~l ef f ort but Y:ho must preserve R satisfyine: neuro-mus­
cul.?r equilibrium and r1t the same tine a sustained sta.te of tension. 

'.L'his is the essential principle contained in the I~ola. ; it is 
also the specific.qlly active f<1ctor -vh ich existf: in coi fee (1 er., 2r;r. J 
5;; ), teC'l (2.3 ;0 end mP.te' (l.Y~ ). But the efficBcy of thec;e bevarat:es 
which7timulate the nerv0us s:rstem, ~~enerators of sensations of vigor, is 
not rapid enoueh to enable them to be advantCJ 1,eousl;:r su'-stituted for the 
active c;ul) st~P1ces thensel ves. 

( tr;:~.nsl from French) 
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"Effectiveness of c~,ffeine (1, 3, 7 Trimeth,ylx<->nthine) 1.g·;,.'.inst Fatigue." 
Jl. of :C:harmacolo gy & Exper. Therap ., Baltimore 84~82, 1945 (May) 

Huido 'o ro , F. t.ncl ~.men'o<w , E. 

Surnme:Ty -- .hnim<-.1 er~)eriments indicate that the effect of caffeine 
ag<.:.inst f c.ti E;ue is <-chi eved by direct affection of the muscle, not 
through c.•. c entre.l mechani sm. Caffe ine can produce t ension ih normc.l 
as \'Jell <-~ S in denervated muscles. 

Huido'oro <-.n· .t;.menbar ··1oint out that Foltz a ncl. h is co-~'orkers hc:we 
demonst r a tecl th<:. t caffeine increases in hu.rnc.:.n subjects not only the 
cap2-c i ty for muscul ;.~r •·rork in resteCI. ~)ersons but e.lso the sneed of mus­
cular recunen .t io n in fe.ti gued ne·-:sons . In hum<:~n eJ;:-•)er i ment s it is 
im·:)O ssi b le to determine 1-rhether the c2.ffe ine achievPs its effect through 
a centre.l mechani sr:! , through actio:cl on the neuromuscula r junct ion or 
throug.."h. stimul<".t i on of the muscle clirectly. :llixne1·iments on frogs indi­
ca te th~ct the xc.nthine derivr•.tives h c.we c:~. direct a ction on muscle it self 
c.n cl. the. t they <:er e even c c.'..nc?.-ole of ·0rocucing 2-n incrc<'.se of muscU.la.r con­
tr ::-tction "hen e. muscle i s ~timulated inclirectly through its nerve . Studies 
i·.rere me.de by tile e.utho rs on cats anesthet ized '·ri th C' i e:.l or ·oEmto'oa1·'o i tal 
socliu.rn or on cc:.ts 1:Jhich had. uncler f one decerebn .tion to determine the effect 
of caffeine inj ected intra-a rteri r-.ll;v in dose s of 0.007 to 0.035 Gm. 
Ob servc.t i ons i·re::ce mrtcl e on the contra.ctions of skeletal muscles, on the 
neuromuscular syne.p tic mech?.ni sm '-.n cl. on the sune:;.·ior cervicc-.1 g&.nglion 
st i mulc::.te cl by a c etylcholine. It i·.ra s fourlc'. tho.t ca ffeine ·,) ror'luces an in­
cre< .. se in the tens i on develo·oec1 by muscle Hhich i s bPing st imule.ted in­
c.irectly. Caffeine cc:.n ··woc1.uce tension in normal muscle a s '"ell as in de­
nerva ted muscle . ·.!hen denervc~ted mu scle i s stimuh·.teo. clirectl:y , caffe ine 
ce.n o.l so incre< .. s e the am··)li tude of contrc,.ctions. C£offeine is e.ble to 
c.u g.-nent not only the , .r:rr;li tucle of contrc.ctions of <.. musc le stimula.ted by 
me~ .n s of a cetjlcholine but <...lso those of t he nicti te.t ing memb r <.·.nce simi­
h~rly stimule?.te d oy the l c.tter drug. The enhc.~nc ing .~.ction of c v.ff'e ine 
on the contra c t i ons of the nicti t2.t inc mem0rane stimul<'.ted by a cetylcho­
line i s clue to the effect the cc.ffeine exerts on the g;'.nglion. Caffeine 
e:.ugment s the ;,.ct i on of neostigmine . The mech '".nism of t he act i on of 
ce:cffeine on the neu.romusculc·.r junction con s i sts in lo1rering the excita tory 
threshold of ~cetylcho line . 



"The influence of am-~)hi\amine (:Benzeo.rine) sulfate, d-deso:xyenhedrine 
hydrochloride (nervi tin), and caffeine unon out·.)ut anc1 recovery 1:1hen 
rapidly exh['.usting uork is done by tr r-.ined subjects " 

J. of Lab. and Clinical Medicine. Feb. l943. p. 60)...606 
Foltz, E. E. Ivy, A. C., :Barborka, C J. 

SULli.tJ.'tY -:- Ce.ffeine increasg~_\':l'ork outnut of non-fatigued subjects; 
it a lso enhances the r e.te of recovery from fatigue. 

-------------
Subjects ... - 4 medic al stu0.ents. 

Procedure - - Subjects \·lere -orovided ' ·ri th room ne<.r l c.oorc.tory. Food 
intake \'!c.S controlled.. 1:/orl:ed on bicycle ergometer described oy Kelso and 
Hellebr<·.nclt. \forked c. t rate of 1,235 kilogr2.1r ... rneters -oer minute, ,.,i th a 
pedaling r c•.te of 54 r. :9 · m. Periods of trc. .ining \J:.Ci~r to ;Jerform<:!.nce of 
tests ve:.ried f::com 3-16 minutes . ::,uojects " Orke d to complete f at igue, rested 
10 minutes, then i'lorke d until f a tigued ag.:-.in. Lno. ·1oint of f c:..tigue c-.ras 1:1hen 
they could no longer hole. the needle on die.l at r a te of 54 r. p . m. J~phi t .... 
amine (10-15mg .) de so.xyephedrine (5mg .) ancl Cc1ffeine sodium benzoe.te ( 0. 56 m.) 
\·Jere e:·.Cimini stered intravenously. They uere given at ve.rious times (30 sec. to 
30 min.) p rior to f irst 1:10rk ·_1edod and amphitc.mine a nd deso:xye~hedrine \1ere 
given i mme di a t e ly c-.fter f irst 1·rork period to dete1·mine their effect u:pon re­
covery. Placebo injections (so dium chloride solution) 1:Jere given a t random 
as controls. 

Results - - 2 felt keyed un after amnbitamine other 2 reacted same to 
~)laceoo c.Enhi t c..mine. Deso:xyephdrine seemed to incree.se leg pain in one case 
c:.n cl decrease it in another and to ce.use insomni c-. in 3 subjects. In l ca se 
1·!hen given i mraedic .tely c..ft e r lst. j)eriod it seemed to clis:_oel f c:.. tigue ~ rested 
feeling last ed until he Forked e.bout 10 seconc',s in 2 ·9eriocl ' ·rhen he f elt 
tireo. a ::;<::. in ; .nd his recovery was not enhanced. This 12.s in contrast to o.56m 
of caffe~ne given. This stimula ted subject and it l e.sted throughout second 
nerioCl . ... :.nd gre < .tly increased his recovery. .t~.f ter be ing given deso:xye·ohed:tine 
or ce.ffeine for r es t of clay subject felt extremely a l ert <'end exuerience o. 
difficulty in g-oing to sleep £'.t night. All subjects re·oortecl stronger im­
media te subjective sense.tions from caffeine a ncl c1eso:xye·ohedrine '·rhen drugs 
,. ere gi ven 'before 1st •Jeriod thE.n ,.rhen given e.fte r first. Am;)0.i tamine had 
no s i gnific.".nt effect. Desoxyenhe drine P.nd c e.ffeine definitely increa sed 
, .. ,ork out'!'ut. 1:Ji th the incre c-. se of 'ro:ck none in 1st ;1erioC1., there Has a 
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Cont'd: 

decrease in % recovery. 

Conclusions -- (1) ~ gr. of c~ffeine benzoate injected intravenously into non f e.t igued subjects increased 1·rork output. (2) neither 10 mg. of am~h~tamine nor 5 mg. of desoxye~hedrine injected intravenously into fatigued subjects enhe..ncec1 r a te of recovery from heavy work carried to :point of ex­haustion; caffeine in e>.deq_ue.te doses c:loes. (3) \'Then stimulants are em­ployed, should be chosen accorcl.ing touhether it is desired to increa se Hork output of unfe.tiguecl subjects or to enhance recovery of fatigu.ed su.bjects. 
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n Untersuchungen uber die ~ ·l irkungen von Coraminy Caffeine und Pervi tine 
auf nsychische und ~hysische leistungen des er mudeten und nicht 
ermud.eten menschen~ 11 

Pel1mont, ~ela. Vergleichende. 

_;.rchiv fur eroeriementelle, F~.thologie und Pharmacology, 1911.2, v. 199, 
P:P· 274 - 291. 

SUIU.i:.S.Y - - The admini strc.tion of Cc-.ffeine improved strength, cl.exteri ty 
and mente>.l ability of a tP-st groun, as comna recl_ 1:/ith ele.borate controls. 
The mente.l :perform2nce under c p.ffeine HP.s even better th<:m th"'.t of the 
rested (non-f2.ti sue d) grou'Y) '·Thich ci.id not rec~ive: any clrug. 

IJ:'he influence of Co rc.Mine , Qc,,ffeine c:.ncl Pe r v i tine uar t ested 
agccinst t1·ro control grou:'?s, one rec r- i vecl <... -,; l a cebo :Jill (containing 
ineffective ingredients ), the other be ing 1-rell r ested . The subjects 
'·Jere given a series of te sts reh:t ing to (a) strength , (b) dexterity 
a nd (c) mentc-.1 c...bility . 

FolloHin6 a re t he refmlts of t hese tests: 

J...>ercent improvement over the perform~nce in t he f e.t i sued st2.te. 
Re sted Ineffective 

of (no iJill) :t-ill (Fl &;.c eoo ) Coramine Caffeine Pervitine 

Strength 4- 24j~ 1- 4 % + 2&i; + 21~ + 2~~ 

Dexterity + ff;o + l ?a + 12% + 8~, +- 7% 
iit~ft~y + 1 9% + 12% + 18~~ + 28% + 22C,O 
Total 
'Y)erfo rmeince + 15% + ~:, + 1% + 20% + 17% 
Imurovement of tota l 'Jerforma.nce 
minus sugge stion 

effect from t aking 
11 a 11 u ill ( ~) + % + 110 + 1~ + 11% 
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"The ::::ffects of Tep Drinl;:ing" 
I-Ial;')enny, G. r:. and LiacDernot, H .. E. 

The Canadi~n J ~edicAl Association Journal Nov. 1939 pp.449-453 

Summary -- Good teP., brev··ed for five r.1inutes, produces mild ;1nd pleas­
Ant stimulation, in no sense correspondin;:; v: ith the violent, unple!=!Sant 
action of its main components, CAffeine and t.!lnnin, rhen these are given 
separA.telJr or in comhinAtion. 

Strong tea, br evred 10 minutes, m<w produce sone mild discomfort,but 
the addition of n illc nullifies this. 

CheA~ teA, week, may suit some palates, and has no objective effects, 
l)ut in strong infusion is apt to be unoleasant, 

The effect s of tea on gastric acidi t~' and peptic activity are slight 
and variable. TeR does not increase acidit~' • 

Tea does not seem to alter the bas ;:~l netabolic rate. 

The follovling investigation WF<S undertaken to find out just what 
effects tea doe s produce in the average huma.n being. VIe had in mind 
only the drinkinb of tea. a.s it is ordinarily done in Canc;~da. Excessive 
consumption of strong tea '::as not considered. Nor hc;~ve v•re tried to est­
ablish any s pecial claims for the V<'llue of tea. 

ClinicAl J.:;ffects -- Cups of cold and hot water, respectively, had no 
effects on t he pulse, t emperature, blood pre Pure a.nd urinary output. 

Good tea , clear, 5-minute brew, produced ~lea.surable effects i n All 
the p~tients; a fevr perspired sli~ ·htly, but there y,·as no chanee in any 
of t he object ive findinFS• Fon r vrere r iven t he te<:1 cooled, with no diff­
erent effects. Yiith mille and sugar R.dded, the smrte plP.asurc>ble effects 
Y;e re noted, And no chAnges ot hen .·ise. With lemon juice added, there 
T'.-ere, sinil~rl~r , no p;:~_rticul<=ir eff ect s. 

A 10-minute brevr of the same brand of tea, clear, produced definite 
s ;y-mptoms of distC!ste , v•i t h slight nausea and some ~.bdominal discomfort 
in three cases. Ylith milk e1nd sugar added, these unpleasant effects vrere 
replPced by the :pleasurable st ir:J.ul a. tion of the weaker brew. 

Cheap tea, cle <'lr. -With t he 5-minute brev.r some p~tients thou.ght 
the taste v:ns even better t h;:m the ;:-;ood brand, vrhilst others thought it 
bitter and less p A.latr>.b le. Four com~le1.ined of some abdominal discomfort, 
Rnd one was sli~·htl;y nause at e d >rith the bst cup . With I'lilk Cl.nd sugar 
added, the bitterness v!e~ s removed, and c>ll found it y.- l e C!sant enoueh, with 
no other effects. 

The 10-minute brev· of this brand, cle ar, wa.s definitely too strone 
and bitter. l.iearl~r ·an of the patients viere nAusea.ted, and many com­
plained of abdoni nal discomfort. ,Nhen milk a.nd suf_ar ,...,ere added, this 
stren;;th n es f ound to be more palatable, but it still produced some 
Abdominal discomfort. 
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11 The Effects of 'i'ea Drinking" 

Coffee.- Here the re~::ults lt{ere rou;;h1;;• smilar,. in that a 7-minute 
brew (the ordin;:Jr~r length of percolation) r,ave pleasurable effects, 
and the stronc;er, 10-minute brew vras fotmd to be nore bitter, although 
producing no special s~~pto~s~ 

Gastric Analyses - Four an<'llyses vrere carried out on each patient. These 
'l"rere done at the first of eRch week, the patients reporting without 
breakfast. A No. 14 }'rench Levine tube 1'!as pnssed, and after the fast­
ing contents Trere as~irated and the testinr; fluid t;i ven, samples were 
taken at 15-minute intervCl lS for 75 minutes -- six specimens in all. 

Effects on Pe-;Jtic Ac t i vi t:,r in Vitro -- The next step WCl S the testing 
of the effects on peptic activity in vitro. This 'r as done by incub?t­
int, on c.c .. of the gastric juice and 15 c.c. of N/20 HCl in a 50 c.c. 
Erlenmeyer fh.sk, V!hich se ~ved as a control. To this the various fluids 
were C1dded. Peptic ~.ctivi t y vr01 s estimCl.t ect b~r meC1Purin~ the digestion at 
both ends of the lietts tube ru1d taking an Cl.Verar,e. 

Gastroscopic bXaminCl.t.ion -- Three pPtients n ere examined T'ri th the r,as­
troscope ir.unedi;~tely P..fter completion of the experiments. All shol·'ed 
a mild- superficial f.:;:~ stritis, non-s~TJTiptomntic, vrhich consisted of slight 
reddenin;:: of the t:,:Rstric mucosa, ·with occc-.sional adherent pe1tches of mu­
cus. One of the examin~tions 'l"'::l S re!Je:1ted t vto weeks le.ter, vrhen no 
trace of ;:::Rstritis could be foundo It was probabl~r due to the doses of 
tannin and caffeine yrhich had been ;:-, iven, and the four ~astric analyses 
done on each pRtient shrmld Rl~o be t::tken into accm.mt. 



"Coffee and Caffeine" 
Eichler, Oscar Berlin Springer 1938 
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Summary - Caffeine affects non-fatir·ued and fatigued nersons different-
n i 

ly. Whether crtffeine is sleep disturbing depends primarily on the am­
ount of ca.ffeine. 

----- -----
Tiredness - Very different effects can be reC~.ched in normC~.l and tired 
nervous systems. The influence of caffeine is specially useful to fieht 
tiredness, although the effect of Cpffeine is much weaker in a tired 
person. 

Sleep - Coffee vrith 0.6 g. of c:> f feine does not af fect t he sleeping 
chart. 

It depends on the Bmount of caffeine. Giddings ( J .. Amer .. Hed.. 
Assoc. 1934, P• 525) h::~.s registered profoundness of sleep in 12 children, 
who had taken o.o4 ;;. of cAffeine in cold drinks. He transcribed the 
lilovements during the night electrically. None of the children shovred 
an;r effect. Due to the fA.ct th F~t smA-ller CJ.Uantities do not~ produce dis­
turbances, in some beverac; es Y.rithout comparinr.; the contents P sleep dis­
turbing action is not noticeable, (Tscherning, R. Arch • . Verdamm~skrankh., 
Ed. 33 1 P. 332 ). Lehmmn (Lehmann K • .:J . 1\rch. 11:'/h• Ld. 92, 1923,p., 85) 
has proved, that 0.325 C• of ca£fe ine produced the first si~ns of distur­
bances in a person, 1rrho v-as, SU:;J:: osedl~r , not sensible against tea. Tests 
made by Cooperman (./\.mer. J. Ph~ sioloc., 105, 1933, P• 24) that in many 
adults only doses of 0.3 G· started to produce increAsinG restlesness. 
Although the observations vaT'J sometimes (Dreikurs, R. Dtsch. z. Nerven­
heilk .. , 107, 1928,. p. 134) (V1internitz, Ivied. Klinik 1934,, Ho •. 30) it is 
::;encrally accepted thC~.t the effect of caffe i ne and beverages containing 
caffeine C'lre apt to ban tiredness and sleep. 
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"Science 3tudies CJa i ras for Tea Presented at l ·ierch~ndising Forum on Tea .. " 
N. Y. Univ. 1938 Auspices of Te~ Associ<=ttion 

of United St~tes of America p. 23-26. 

Eddy, 1 ,alter H. 

SUil11J'l.ary - Caffeine in Sl"l<'lll doses stimula.tinp, VC!rious body functions. 

Let ~e be technical for a fen minutes and ~uote Yhat I found ab0ut 

caffeine in C'l. little book entitled "Useful Dru[.S11 published b;~: the 
AmericAn I.~edica.l Assocbtion: 

11 Sm;:~ll doses of Cflffeine ."lCt on the nervous s~·stem stimulC~tinc the 
psychic centers, the respir.<ttor~r ;:~nd VC'1~omotor centers :md the reflexes. 
It modii ies the circul::>tirm hy stimulC~tine t~e he;:~rt .~nd relC'l.xin~ the 
muscles ·md b~· c~irect C~ction. The floF of urine is increA.sed, musculC'1r 
contraction is f-"lr.ilitB.ted and fAti::;ue lessened. 

Excessive doses produce insormia, nervousness, heCJ.dache, pelpitC~tion, 
and nausec>, especi;:.,lly in susceptible persons." 

Source - ''Useful 'Jrur;s" AmericrJ.n ~ ·'edic<ll f\.ssociation. 1938 
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~uoted from Osc?r Eichler Coffee Rnd Caffeine, Berlin Springer 1938 
(P<meth L., il.llg .. Automobil L:.eitunc:, Vienna 1935, l'lo. 29 ). 

Summary -- Caffeine beverage tends to sober intoxicated driver. 

11 A cup of A beverH~, e containing c1=1 f feine rill have A r ood effect on 
a driver vrho just h?d taken liquor. For that reason it is necessary 
th<1.t the cafeterias should h8.ve beverages contAining caffeine available 
::md alvrays on eAs~r re;.ch. 11 

(trflnsl. from German) 
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"Child's Sleep -Effect of Certain Foods cmd Beverages on Sleep Motility." 
Giddin~s, Glenville, -Amer. J. Publ. Health, 24, (6) 609-614,1934 

Summary 
C!1ilc'..ren ,. ho have 0.6 &.rains c<'lffeine in sugered beverai-,·e before re .... 
tirin~ showed onl:.- vcr.J minor effect on sleep, identical with effect 
of oran~e juice and subar• 

Subjects -- 42 children ~~es 9-lL ye~s -equally divided es to sex. 

Procedure - Childr-::m vre:::. e at .first observed by nurse 1rho recorded 
chanG:es in position nhile sleepin;:; - si.:1ce b~r tl!is means only ~ross 
changes coulc. be noted, aut:1ors chc.n,::ed to electric::1.l recordinf: hypno­
;.:raph .. 

Stud7 of Normnl Sleep P.<>,ttern ·-- 15 consecutive ni;;hts 2L. ch.:..ldren foll­
owed normal daily routine. lJo tvl'"o c!1ilc'ren had same ::leep curve., First 
hr. is .:.1ost :tctive ;1nd next aost nctive is last rePllar hour of sleep .. 
In most cases the 2nd 30 to 60 ::in. ~.fter ;:oint- to bed is the quietest. 
Aside from. these 2 £ .:>.cts :.-.enero.li ties cease and ~.- rhAt rna:- ha,Jpen to one 
ma;{ not h<'l.p 'Jen to other. rio sex diff. 

Found that as a. sex fe1:1e.les are sotmder sleepers, than m::Jles, not 
only do they bet to sleep more quickly but sleep m.ore quietly throu~h­
out the ni~ht. 

Effect of cert2i n Bevera:;es on Sleep - Beverac:;e w~s ~i ven .'lt 8 :15 P. hi.. 
and children uent to bed ~t 8:30. ?:xperiment 1"PS done on 5 consecutive 
nir~hts. 

t:Prr.l VIater- Difference in movements before and after - in 83.3% case 
had no effect on sleep. 
VJ;~rm Lilk - Ll. 7;~ sho1JI:ed decre::lsed C~ctivit~r - slept more quietly. 

A further experiment on 12 children e8ch receiving 6 oz. cold water 
upon retirine; for 5 ni;:,hts, Found decrease in 16. T:'> children, increase 
in 25~ and no effect on 58.3%. 

Compared results of above to results of drinkin.::; cold nilk for 5 
ni ;:.,hts ( same children ) 16 .. 7% showed diuinished activit~, 1 8.3% increased, 
75% no effect. 

Another experiment on 12 normal children who received 6 oz. of 
cold beverAGe containinG Rbout 0-..6 ;r.. caffe ine and 20 r;m. sucrose. 
F'ound less activity in none, increRse in 18.2:; and 81 ... 8;;; no effect. Com­
parison experiment usin:; 6 oz. oranbeRde conta.ininc 20 em. !Sucrose vas 
given to 12 normal children. Also f011nd less .'3ctivity in none, increase in 
18.2~ and no effect on 81.8;;. 

Conclusions -- (1) A child h<"~ a definite sleep ;xJ.ttern. (2) 6oz. warm 
milk at bedtime 8eern.s to nroduce quieter slee~) in normv.l children. 
(3) 0.6 er. c~ffeine and 20 ~m. sucrose proved to be identical in effect 

'\'.'ith 6 oz. or::Jn;,e juice containinc, sa.me amount of su~C~r. 
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liThe effect of Caffein on body tempera ture and. motility during sleep." 
.Dpt. of Physiology Univ. of Chicago 

american Journal of Physiology 1933 v. 105 n. 24 
Cooperman N. R. 

Summary: Larger doses of caffeine (4 to 6 grains) cause c.istinct 
increase in motility and body temperature during sleep. 

~------------

Doses of caffeine varying from 0-6 grains ~·rere taken- by four 
subjects forty.,...five minutes to one hour before going to bed. The 
subjects '!:Jere usually ignorant as to the amount of caffeireac~ministered 
since three capsules \·Jere taken nightly tllhich mc::.y have conta ined either 
caffeine, lactose or a combina tion of both. Rectal temper 2-ture was re­
corded continuously by means of a n electrical resistance thermometer and 
the movements of the bed springs by a pulley lever system. The sum 
total of all such movements \·Jas obta ined by means of a Harvard uork 
ao.der c>.n cl the time spent in performing such movements uas a lso measured. 

The l a rge doses of caffeine, 4-6 gra in, caused a cl istinct increase 
in motility \·Jhich Has paralleled for the most part by a rise in body 
temperature. Tho.t is to say, the most increases of motility as compared 
to normal t\Tere found to corres:oond to the most marked increase of body 
tempera ture. There t\Tas also an increase in the time spent in such 
motility. ]oth m~jor movements such a s turning over, and minor ones 
\V"ere increased. 
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11A Ph;:mnr:tcolo~icAl Study of the Eff~ct of C::~ffeine Adenin Uixtures." 

r.fncht, DAvid I. ~nd .Schroeder, Hermann.-

1\lin., r ochenschrift, ? Jahr:;.., No. 52 p. 2430. - 1929 

Summ~ry: - Tea, unlike coffee - contAins P> subst<mce ccolled 1\denin. 

This substAnce hP>s the effect of reducinb the power of c~ffeine. 

= ~ixtures of cRf.feine r:tnd P.denin, in J)l;mt And ~nLilal experiments, 

shovmd lec .s of t he expected c~tffeine effect, than a smaller dose 

of caffe i ne adninistered without a.denin. 

It is a well knovm fC'!ct, that coffee, even in sm~ll qu~.ntities, 

has rather unple-"sant effects on m;:my people who s haw no such effects 

if they drink tea. Peo:ole v;ho from 2 or 3 cups of tea experience only 

mild and ;:>leAsant stimul8 tion.. complain already ~fter h~lf a cup of 

black coffee about sleeplessness, nervous excitement and lli!pleasant 

palpitations of the heart. The different interpretations civen to 

this vrell lmovm phenomenon are not scotisfactory. 

Experimental Results: -- The pharmacolor,ical test of caffeine-adenin 

mixtures was conducted on phytopharmacological and zoophArmAcolobical 

testint; object s. In this test it V'PS found thnt , in solutions of 

l:SOOO, both c<>ffeine and adenin had a toxic effect on ve~et;;ble 

protople~sm. The method used T'::J S th::J t described in e Arlier papers, the 

influencinL of the crowth of lupinus albus seeds. Both c?.ff eine and Ad­

enin exhibited a r ror.'th-hi ndering tendency. ?ut solutions of adeninsulfate _, 

l:Sooo, i7erc in ever~' c ase more toxic than ccoffeine in the same con­

centration. I.liost interef'tin:_:: , however, w;:~s the observAtion that com­

binAtions of caffeine ?.nd Pdenin in e11ual parts and also in v;:~ried 

pronortions exhibited ::~ distinctly <mt;:~gonistic effect.. Thus, in our 

c::~se, t he mixture did not prove to be PS 6ro.....,th-~inderin~ as either 

subst<mce CJ lone. In other yrords, A. combination of c r:tffeine .<md A.d-

enin ex~ibited 1•.rhr~t mi~ht be CA-lled an antco.;::onistic s~rner ;::; ism., 

It is well knovm that the reflex reActions of the frog are slowed 

dovrn bJr greater flUA.ntities of c~.ffe ine , so that, for example, the 

reflex contraction of the legs, vrhen immersed in a solution of diluted 

acid, occurs l?ter than is customary. Adenin produces little or no 

effect, in any cAse it has no slo1J;rinr,-dmm effect. Here, too, a sol­

ution of adenin ~nd coffee produced an anta~onistic effect in that 

adenin was able to neutralize the effect 0f irTitability. 

Furthermore, experiments which demonstrAte the stimulating effect 

of caffeine on the brain ha;re been conducted with rats. The rats were 

narcotisized vri th Urethan so that a complete but lic;ht narcosis v.ras 

achieved (80-100 mg pro lOOr, •. weight ).. Then injections of c<lffeine 

and adenin, both alone and combined,~ were r,iven,. 
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"A Pharm;=~colo;;icAl Study of t r e Ef f ect of Caffeine Adenin Mixtures." 

Here also r;e found that a combination of caff eine and adenin did not 

ha.ve as stimulatinG an effect as the SPme quantity of caffeine alone, 
In these exreril'ilents pure adenin produced no effect. 

,Similar experiments v:ere conducted with rP.bbits, to stud~- the 

aY!-'Jkenine attribute s of caffeine. The r.<lbbits receive d P. chlora.Uw­

drCJ tic narcosis ?ncl. he re also the stimulf'l.tinr, effect of caffeine Yl"lS 

re duced b~r P.denin. The results of the analysis were ve~r inte restint: 
with r espect to the effect of caffe ine ;:md Rdenin on the respiration 

of c e. ts and rabbits both in and out of narcosis. 1 e found that the 
res!Jir -<lt ion of both ~mir:-:.?ls in ether nareosis w.:<s stimula.ted by caff­

eine. Adenin alone (20 nr, . pro. Kg) had no influence. If, on the con­

trar;:,r, a stroncer dose of c ?ff eine to;::;ether vrith a.denin (20 me.) was 

r iven, the effect of the mixture Wns not 8.S ; reat as a small<> r qose of 
c affeine (10 ns ) alone. 

~xperiinents on non-Anesthetized rAbbits, conducted 8 ccordinc to 

a s pecial nethod of one of the i'1Uthors, had the SRBe r e s ult. Still 
unde rvrAy a.re experiments on the ·)syc!;.ologic .o-,1 effect of Cl denin .:~nd 

caffeine on the behpvior of trAined r <'lts in a h b:rrinth, also following 

the Ahove method, Pnd, finall :r, others ·, rhich .sre occu~Jied r ith the 

effect of cpffe i ne And <-1denin on the heart and diuresis. 
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' 1 :1. ,C..tudy of the physioloc_ic32. and ps~~cholo~. ical re~ctions of the human 
oru mism to cof. ' ee drinkin;~ ." 

Eai'.rk , ? • '8 . ·'nor. J. _:-Jlysiol. 1~' 2$', 90, 330-3 Cl • 

.SuiDinCJr: -- ,_:;ffects of 2-6 cups of coffee d<Jil~·: unfavorable effects on 
nerv0us s;\'stem, s hortenint; of sleep., bnd dreams, nervousness, dizzinP-SI' 
etc. 

____ ...,. _______ _ 

Subjects .,.... 100 norme>l ;:,•ount; men. 

Procedure - Coffee ; iven 1-3 times per dC"~· o~rer a prolon~;ed period. 
Physiolo~. ic~.l ;:md ps~_,cholo[: ic;~l responses of subject v:ere determined ~t 
be ;;- inning. After period of time on coffee rere sub~ected to s::~.me 'i)hys­
iolocicnl cmd ps~·cholo;: ical tests. Studi ed ;.astric di;;esti rm, kidney func­
tion, henrt Action and number of st~ndRrdized tef't.s i n experimentrtl :osych­
olour. 

Results - 2-6 cups <i?. il~.r for r eeks or months b~r men tmAccustomed to its 
use hPcl. no injurious action on heart fl.ncl. circulator:- s2. fl tem. :Lncre!lf'ed 
Dulse in sev. c::>::;es l'lnd cardiPc D~'~l-;Jit ;> tion and incre.qsed blnod r:-resflure 
in P fe·vr. ITo outsti'ln ~.inc or ;)er8Ansnt interference ':Jith ~2strointe f'tin;~l 
functions. Indica.tions of ;"t'lS form<'ltbn, indi~;estion, dbrrhea or consti­
p."'ttion in 50;; CGPE'!R a }\ic1ne;{ f unction not deranr,ed to f1n;:,r d.e t;r ee. },li.ld 
diuresis in sev. c A.ses. The effect on blood urea. P11d uric .'1Cid v,'~s var­
i A.ble. 

Influence on ne r·rous s~rstei"l v;;:-s ;>ronocmced f1nd unf-"'vorable. Lesseninr~ of 
period of sleep, bad dreams, in<J l:lili t :.· to concentrAte, tremors or nerv­
ousness, headA~ !le ::>.nd dizz iness . .L.e ss satisfacti on in response to ps~,rch­

olo. ic;:~l tests • ~)rolon., qtion of " i rnrle _:. l ' . ~nd loss of ::~ccure~c~' i n ra;:-id 
c-1lculating. 
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"The Influence of Caffeine Alkaloid on the Q,uality and Amount of Sleep." 
HollingNorth, H.L. American Journal of Psychiatry, 1912 v.2J, 

l:llJ 913-100 

Summary 
On the average, sleep disturbing effects became noticeable after 
6 grains of caffeine have been a dministered. 

H01\I'ever, of 11 indiYiC:.uals, 3 1tJere affected already by small amounts; 
3 \'!ere not even affected by 6 grains. 

5usceptioility to caffeine's sleep disturbing effect yaries by indi­
viduals end sit~tion. The following factors favor susceptibility: 

lower body weight 
if taken ''-'i thout food 
regular daily intake 

Sub.jects - 10 men; 6 uomen. 

Procedure -- uubjects abstained from coffee, tea, chocolate, cocoa, 
alcohol, nicotine, nnd c:~ll other drugs - a lso soda fo·\l.ntain drinks. 

Influence of Cc',ffeine on Sleep -- :?.ecorc".ecl. •rhether he slept better 
the..n usual, oro.i nary, ,.,orse than usual. Lsstgnecl values to re-,')orts. 
200 inc1ic P.,teo. normc: l slee-p, l e ss thc:.n 200 sleel) juC',gecl unusually good. 
and nore the>.n 200 inr;_ica ted im:pairef.. sleep. Statenents •rere mao.e e,s 
to no. of hours sle~ot. ?.5 averat;e for grou:? before caffeine adminis­
terect. 

Records of sleep fall into 2 e;enera l categories (1) covering 28 days 
of caffeine alknloid experiments (2) covering 7 days of exoeriments 
\·ri th syrups ancl cc.rbona tecl t1ater, ~·Ji th f',nd ld thout caffeine contents. 

Subjects \·rere divided into squao.s. Souad 1 consisting of 4 subjects 
ran throughout 4 weeks on sugar doses only. Squad 2 (Js) took caffeine 
3 clays anC:. sugar on follOl1in;; 3 Cl.ays, then af':ain 3 ce,ys on cr!ffeine 
etc. tln~oughout entire ex:~)eriments. T.lo ses ranged from 1 g. to 6 g. 
(10: 30 .n, ;,, ). ;:,quad 3 (3s) took caffeine L'.n0. sugar doses on alternate 
days throughout e:>-.'}). c.nc1. doses ranged from 1-6 g. 1:',ml Here taken at 1 
o'clock lunch hour. Sauacl. 4 (5s) alternated caffeine anc:_ sugar through­
out exper. 1.1rith some distribution of days as in case of Squad 3, out 
dose l,,,as taken in mi d-afternoon. 

Conclusions - based on ~~ . V, compv.ted. 
1. Doses smaller than 6 g. c.o no t CC:'-USe impairment of sleep, so far 

as squad averas es indicate, 
~qu~d 2 indicate sleeplessness for 6 g. doses. 
Squad 3 no sleeplessness 
Squact 4 no sleeplessness or o.eterioration in sleep until 6 g. 

dose is reached. 
Up to 4 g. sleep quality remains quite constant but at 6 g. 

there is an abrupt f a lling of!. 
2. Influence of caffeine deyends on conditions uno.er 1rrhich dose is 

taken, especi s lly on time of day, contents of stomach and frequency 
t\l'ith \;.rhich dose is tak;en. Greatest impairment sho\'1!1 by those taking 
closes on successive days although dose 1;ras ta.ken early morning. 
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"The Influence of Caffeine Alkaloid on the f'2uality and Amount of Sleep." 

Hext greatest imp<drment in broup takin c caffeine la.te afternoon, betvreen 

meals on an empty stomach. 
SIJU8d 3 (caffeine at same t~ as food), shovved no sign of sleep­

lessness. Presence of food in stomC~ch seems to weaken or com-;Jletely neu­

tralize its effect. 
3. These results are confirmed by a. more detailed study of records 

of individuals makinr. up various squads. Three subjects v1ere not 8ff­

ected even by 6g.. 5 remain unaffected until 6g. reached. Only 3 
shorred signs of disturb<mce before 6g. reached - Rffected immediately 

by snall amounts <md shovr increasing impairment with larger doses. 

4. 1\.~e of individual (21-39 ;:,rears) does not influence susceptibil­

ity to sleep - disturbin . . effects of caffeine. 
5. Previons caffeine habits do not seem to modif~r individuals sus­

ceptibility durin~; experiment. Individuals vrho vrere accustomed to reb­

ular use of caffeine containing beveraces are to be fo;md in each croup 

along v.rith those who have never used coffee, nor tea, or vrho have used 

them only occasionally . 
6. No sex difference found. 
7. Only factor vrhich correlates closely v;ith susceptibility is 

weip;ht. Avcrat,e weight of those vvho are affected by the minirl.al doses 

is only 120 pounds. Av. weit;ht of those affected by maximal dose is 149 

lbs. while avera;;e v1eight of 3 not affected is 176 lbs •. 
(Relation betvreen body-wei;;ht ,<Jnd action of drugs in a medicinal 

way is a. well recogniz.ed principle of pharmacoloQr.) 

Influence of Syrups, with and without Caffeine on the Quelity of Sleep. 

Experiment took one week.- On two days no dose was given. Tw.o days 

!=" iven soda fountain syrup containing no caffeine but vrith carbonated 

vrater. Remaining three days, (scattered throughout week) varying amts. 

of syrup vrere given, served .-lith carbonated water but conta.ining c;:~ffeine 

alkaloid (J. .. 2gr. per glass) On 1 day 1 glass "t'T.3.S tal<en, on another 3 
and on 3rd day 5 ;;lasses. Drink al>r.3~'S taken in middle of afternoon. 

Ylhen large amounts were taken drinks vrere distributed over 2 or 2 .. 5 

hours. Small amounts 1:rere t<1.ken at 3 o'clock. 

Sub.iects: - 12 from previous experiment. 

Confinn. conclusions of first experiment. Bh.nk da;:,rs hA.ve a cood 

averrtge quality but no better than for da;y on which dose consisted of 

one [;lass of s;-,rrup containing 1.2 g, caffeine. 3.6;;: . caffeine resulted 

in poorer quality of sleep than on blank days but no poorer than that 

reported on deys on 1 rhich sane amount of :;Jlain syrup rras ta.ken. 
"\Then 6g. given there is mArked si[ nS of sleep disturbance. 

Blank daJrs, 1.2 gr. caffeine and plain s~rrup days all yield 7.5 

normal hours of sleep. 3.6 e;r. ~rielded 7.16 hours but after 6g. doses 

averae;e falls to 6.75 hours. 

Subjects didn't lmow vrhat they vrere taking; lmeY; only t h~t they received 

a capsule (or a soft drink v:as administered). 



"The ;;.ction of Caffeine on the ca:oa.ci ty for musculccr 1rork n 

J. fhys:io.l. London, 1907, ~\XVI, 33-47 
Rivers, iJ. H. R. a nd H. :N. \!ebbe:r. 

No. 2. 

SU!ll111c:.ry -- Caffeine has a double effect: One, to diminish the effects 

of f c. tit;ue c..ncl the other, merely in the ne.ture of a transitory stimu­

lc.tion, follo,·red by so great c:. reaction, that one could ce.ll the effect 

one of e.ccelerc.tion of f e.tigue. 

Subjects - 2 - R~nd U 

Al)-paratus - imnroved form of rio sso Is ergogr<-'.l)h cleviseo. by Kr::;.e ··)elin 

e.ncl mc:.C' e by Run::1e . 

Exl)eriment of U -- La sted 8 d<;ws, three sets, e e:.ch of s i x er~o ,srams \·rere 

recorded on morning of ea ch 0.c-.y. On 4 clays ri :-ht he.n0. used., a nd 

other L:- clnys left he.nd. He ight liftecl. \·re.s 4.5 kg . - interval be­

t\·Jeen ergograms \'las 2 minutes; the interve.l bet ·reen successive lifts 

t110 seconds. :Betveen sets there \'la s an interva l of ~ hour curing 

' ·rhich time other subject '"as ·oerforming eXl)eriment. 

Dose of citra te of caffeine ''-"C?.s 0. 3 gm. \'la s t al:en on 4 o.2.ys 

10 minute s before beginning of seconcl set of ergogr2.ms, 1·rhile con­

trol dose (mixture of ge ntian 2.ncl citric e.cid) vms t 2.~:en a t the 

~orres··)Onding -oerioc1. of \i'Ork of four norma l de.ys. 

Record.ed: - (1) 1.1ork in kgm; (2) number of contractions; (3) e.ver8.ge 

heights of contractions obtained by dividing totc: .l height through 

\·Ihich the \·reight ':Ias lifted by the number of contractions . 

.rtesults -- On first ergogram of L~ c e.ffeine c...ays avere.ge '-.rork was 5 kg;n., 

\1hile control '.•ras 4 kgm. This \·ras before c a ffeine <.:.no. control doses 

Here given therefore, they differed in absolute e:.mount e.nd this 

tends to obscure the effects of dru&;. The dose uhether caffeine or 

control mixture Has not t a.l-:en till the intervc-.1 betueen first and 

second sets, the Hork of the first set \·Jas done U."r"J.der the S<:'-l!le con­

ditions ip. ec:.ch group of dd.ys c~n0. the t " o curves for these sets 

should, therefore, sho\·r a close corres·-1onclence. "The closeness of 

the actual corres-~)ondence seems to provide evidence of the sa tis-
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factory na ture of our methoc~ and. seems to justify the device of 
ex_pressing the results in percenk.f;e s of the first ergogram. n 

The tota l 1!!ork of each set seems to sho'"' a di stinct c1rug 
effect - a greater diminution on control than on caffeine days, 
ho1·rever difference is not very great. 

"The consta ncy of the difference bet\\Jeen the cc:.ffeinl? a nd 
the cont)jol curves justifies the conclusion thc.t thfi data show 
a re ~.l though only a slight effect of the drug, for if the dif­
ference he>.Cl. been c1.ue to cha nce variations ,.,e should. have exoected 
the rel '--' tions behreen the two curves to be less regular. n -

CUrves for height a nd number of contractions sho,., that ef­
fect on Fork of first ergo gre..m of each set is due to c·.n increase 
in number of contra ctions, t._rhile the effect throughout the uhole 
course of s e ts shoH it self chiefly in increa se in height. 

Experiment '·Jas carried out in e D.rly p<crt of tn.ining . 
.~.,fter 6 months a seconCl. exoeriment along same lines but tlfith 

severe.l important differences 't-Jas conducted. Five s !" ts of ergograms 
\•Jere record ed .. To ea ch of third set intervals \'!ere ~ hour but last 
2 1-rere 1 hour. :Jach dc:..y experiment took ~ hou:cs a nd. dose was taken 
10 minutes 'before seconcl set t·ras sta:.·ted. In first t11To intervals 
light t·rork uas cl.one in connection 1·ri th tra.qi,ngs third light ree.c ing 
a nd a fe':l biscuits '·re re e ... t er.. ; 1.!-th c e:.lculLtions of ~~ etc. Dose 
\'Je.s incre r-. se C1. to o. 5 E'J!l •• Left ::>.rm \\las no vr com··)letely trc:.ined because 
suoject t'lCl.s ? . subj e c t in a lcohol experiment. Therefore , l·Jeight for 
left ha ncl ':ras incre2.sed 5 kg . 

Results -- Ca ffeine t C'.ken 10 minutes 'before 2nd set seem·s to have :pro­
duced a remar kaoly constcmt increase. Increase is nerhc:·.,)S rather 
greater at beginning of set out predominance of effect in 1st 
ergogram is not so striking as in earlier experiment. F . E. a re 
much sme:~ller tha n difference. Curves agree r'i th those of first 
experiment . 

Bx oeriment on R .,..- On~y J sets of ergo t r e..ms for 4 d.2.ys - ea ch consiste d 
of 4 ers or r ams only, 2 ~ -rith each ha n c1. othenJise conditions ,.,ere 
same. l,., ven in this experiment severa l er t;ograms uere incom~)lete 
because of n~ -in. 

Results -- On no:rm<-.1 days tota l 1wrk of 2nc1 Ln d. Jrcl se ts a s compared 
':lith first decrea sed by 25.0 <.nd 16.? res~)e ctively the 1.·rork of 
2nd set on caffeine dD..ys only decreased 'by J.2;~ Hhile Jrdset 
increased 16.4-,; . 
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2nc1 ex9eriment \·Jith same dose lc.sted 8 dews on L,, contractions of 
finger carried out, \·Jhile on other 4 contra ction •:ras only allo1.1Ted to 
reach 2/3 of its usual extent. 2 ergo grams \·ri th each h e.nd in each set. 

Results -- In cc:.se of com·9lete a nct incom:olete contractions sho1·red. a decided 
caffeine effect. In ca se of com:'?lete contra ctions amount of •·rork on 
c e.ffeine days increc.sed by 25~ :, vhile on control clays it fell off to ex­
tent of 22,J, this incre <:.se on caffeine days being due to increa se in 
number of contractions, though there \·ras a lso c:,n effect on heights, for 
these rema in level instee.cl of decreasing as on control clays. In cc-.se of 
incom~Jlete effect is not so :oronouncec1 Lnd is more evident in 2nd tha n 
3rd set of ergo grc.ms. Fc.lling off of 6~~ here a s com·oi::!.red to 22';~ in com­
plete more effec·t on left hancl. 

6 months l a ter third er•Jeriment - no•·r c;ue to 1Jr <:~ctice could. do .5 
sets of 6 ergo gr a.ms ~ s <.:me e:. ~ U but only :dg.l-J. t h< .ncl. used.. Cc.ffeine dose 
i•Jas ffiJUe - ex:·Jeriment c.iscont inued ;;..fter 6 c1&.y s. 

Results -- In 2 set no sign of caffeine effect, in 3rcl. ,_·.ncl. 4th there is a very 
~oronounced incre:·. se in first or 1st <:md 2ncl. ergo r,-r;.ms, •·rhile in rema in­
ing ergo F.,r c:.ms curves of caffeine O/W S f c.ll belovr those of control Cl ays. 

Curves sho 1.•J the. t increa se in be ginning of P-2-Ch set i s rue to in­
crese both in number 2.nd height of contra ctions, but cl.ecrea se as sets of 
ergogre,ms uere continueo. •·re, s entirely Clue to decre ~.se in number of con­
tre,ctions, "the curves for hei g_l-J.t reme.ining in some ca ses c.bove those of 
norma l Cl.e.ys, though not to an extent •·rhich Hould justify a ny o.ecioed 
conclusions as to the action of the caffeine in this res1Ject." 

Conclusions - (1) Caffeine 1Jro c"..uces incree.se in ca·oaci ty for muscular 1•rork, 
this increase not being c'ue to various physical fe.ctors uhich •.vere here 
excluded. (2) Ind. ctiff. in f~ ctions of d..'l"Ug a.t different stc:.ges of a set 
of ergo grams. (3) Diff . in effect on no. a nd height of contractions. 

"These f acts seem to ~ooint strongly to a double action on the 
-p e>.rt of caffeine . One effect uhich is consistent throughout a set of 
6 ergo grams r no. another \·rhich shoHs it self chiefly at the beginning of 
e c:.ch set, the f ormer acting pre dominantly on the hEd f;h, t of the con­
tractions, the l at ter on their no.. :rormer may be said to be one '"hich 
diminishes the effe cts of f a tigue, 1·rhile other is merely of the nature 
of a transitory stimul"~tion folloueo. by so great a reaction that 1ve 
are justified in sp eaking of the effect as one of acceleration of 
f a tigue." 
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11 Some Scientific Aspects 0f Tea Drinkine" 
WA.de, Frcmk, B. IndicmA. k;:~d. of Science, 1905 

SummAry - TeA is -r.rh~lesome, <'!romAtic, stimul-9ting a.nd ~:ives pleAsure 
to its users. 

II:my functinn::~l disturb<mces A.risinc from the lack of ~ mieht 
be removed by acquirinr, the hRbit of tea drinkine. 

To persons of seden.t~.~r life v:ith digestive poY:er not of the strong­
est .... The cup of t e:o. is ~Y:cobA.bly of material P.id in facilitP.. tin~ natural 
di;_,estion,. It .?.lso A.cts as a. nild stimulant on account of the presence 
of the alkaloid theine. 

Any reasonable use of tea is unlikel :r to cause serious re<=~ction from 
this stimulRnt and the benef its U}lon di::_;estion, ,..,f the cheer f ul state of 
mind produced by it prob.?bly more than compensAte for any dr::~in produced 
by it upon the nervous system. 

I may then conclude that tea . • • • affords a 'V'holesorr.e source of f:J_uid 
for the body, .,-;hile Ht the same time it cives, on account of its aromatic 
fhvor v.nd sliehtly stimul A.ting properties a pleasure to its users vrhich 
makes it worthy of <". far more extended use among us thC~t it has ~ret 
reached. 
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