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The authors studied the acute effects of "Guaraná", when compareci to caffeine and placebo, {double blind study) on 
cognition, anxiety and sleep in 30 normal volunteers. Although results were negative it cannot be concluded 

that "Guaraná" is harmless. Other studies shall be undertaken, administering "Guaraná" on a long term basis, 
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''Guaraná'" (Paulinia cupana) is a typical Bra
zilian plant, very common in the Amazon 
river basin, Brazilian popular medicine ai

tributes to the "Guaraná" preventive and healing powers 
According Lo Nazario, 1989 ( 16): 
"Tbe long list of qualities (wilh no scientific evi

dence) includes contradictory virtues: it is proposed to 
contrai diarrhea and dysenteries as well as for constipa
tion. Moreover, popular medicine propounds it for neural
gia, migraine, poor digestion, arteriosclerosis, hemorrhage, 
muscular pains. menstrual cramps, as sudorific. dietary. 
diuretic, cerebral stimulant, etc." 

"Should ali these physical effects not be sufficiem. 
'·Guaraná" is apparently also effective to reduce nervous 
depressions, recover optimism, develop greater mental fil
ness and avoid or recard fatigue". 

"One more (questionable) virtue, highly praised 
by fans of the linle fruit is its powerful aphrodisiac 
quality". 
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The anthropologist A. Henman, 1986 (13), in his 
paper on "Guaraná", describes how this piam used by the 
SA TERÉ-MAUÉ lnclians. presently Iiving near the Marau 
and Urupadi rivers, in the Amazon, has had, for centuries, 
the repute of being stimulant, prophylactic, useful to treat 
some of their ailments; to be useful against headaches, 
fevers. cramps, reduce the effects of long fasting, and 
rendering the body light. 

It is said that "Guaraná" enhances brain functions, 
increasing intellectual capacity. Many students take it in 
the fonn of pills. teas or syrups to remain awake longer 
when preparing for teses. 

Regarding botanical classification, Pio Correa, 1984 
( 17), as well as Henman, 1986 ( 13) describe the "Guaraná .. 
as pertaining to lhe Sapindaceae family, with cwo sub 
species: Paulinia cupana var. sorhilis and Paulinia cupana 

var. typica. 

ChemicalJy, "Guaraná" is characterized by its high 
comem of lhe xanthic caffeine base, containing also, though 
in smaJler quantities the bases theophylline and theobro
mine. It is known that theses substances do not have a 
pharmacological action, which could explain all of the 
popular.ly aUeged therapeutic effects. Indeed. the central 
stimularing effect of caffeine would not explain the major
ity of such effecL� (3). li further contains, high concentra
tions of polyphenols (tannins) ranging from 4 to 16%. 
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ln Brazil, until now, the scientific communicy does 
not seem to have focused on investigaring our rich flora 
to confirm or not popular infonnation. 

Toe current study intended to verify Lhe eventual 
acute effects of the "Guaraná'' (Paulinia cupana) on cog
nition, anxiety and sleep of normal volunteers. 

INDIVIDUALS ANO METHODS 

Ethics and criteria for inclusion 

ln order to avoid biased results, the following req
uisites were established as criteria for inclusion in this 
study: 

• age ranging from 20 to 35 years; 
• volunteers should nol be under any kind of 

medication; 
• minimum schooling: pre university graduares: 
• not presenting any significam physicaJ or psychic 

disorders. 
Toe project was approved by the Commission for 

Ethics in Anima Nobili of the "Escola Paulista de 
Medicina" (São Paulo School of Medicine). Ali volun
teers were aware of the study and signed a ·'Written Con
sent of Participation'·. 

Details on the experimental groups 

Three experimental groups were formed. each com-
posed of 10 volunteers: 

• Group l - Placebo 
• Group Il - Caffeine 
A quantity of caffeine corresponding to the adminis

tered dose of "Guaraná''. This grnup was needed to differ
entiate the effects on cognition, on anxiety and on sleep 
produced by "Guaraná" and by caffeine. should there be 
any. 

• Group m - "Guaraná" 
The utiJized sample of "Guaraná" analyzed by 

"EMBRAPA- Empresa Brasileira de Pesquisa Agro
pecuaria" (Brazilian Agency for Agricultura! and Cattle 
Research ) exhibited the following values: 

Humidity ............. 8.80% 
Ashes .................. 1.51% 
Caffeine .............. 2.10% 
Tannin ............... 16.00% 

Volunteers of each experimental group under study 
took 2 capsules/day (in lhe moming and after lunch) for 
three consecutive days. 

Each ''Guaraná" capsule contained 500 mg of lhe 
substance in powder; capsules had 12.5 mg of caffeine, 
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corresponding approximately to lhe dosage of lhe sarne 
quantity of ·'Guaraná''. Toe amount of caffeine ingested 
by the volunteers was monitored for three days before and 
during lhe testing period. Brown sugar was lhe placebo 
used as its color is similar to that of the "Guaraná" (500 
mg/capsule). 

Toe dosage of one gram per day of ·'Guaraná" was 
decided upon survey at the various laboratories that sug
gest an average of such dose/day. 

Capsules were identical. as Lhis was a "double blind" 
study, and the aUocation of volunteers to each group un
der study was at random. 

Evaluation lmplements 

I .Cog11irive Eva/11ario11 

A simplified set of neuropsychological tests was 
applied to evaJuate which cognitive aspects might change 
with the acute urilization of the substances being tested. 
Among these tests, the "Digit Span" was applied to evalu
ate immediate memory (21 ); "Free Recall'' to measure 
short terrn memory (l); "Digit Symbol" to evaluate psy
chomotor performance and attention (8, 1 1 ); "Cancella
tion Tests•· to observe the panem of awareness-attention 
(7) ; and the "Mosaic" test Lo assess visual-space organi
zation ( 15). 

2. Scale to evaluate s/eep 

A questionnaire was submiued to the volunreers to 
verify the eventual interference of the tested substance 
upon their sleep (4). 

3. Scale ro evaluate anxiety 

Toe "State - Trait Anxiety lnventory " was applied 
(STAD (20). 

Ali evaluations are routine procedures at our Re
search Center (18. 19). 

Details on the experimental procedure 

Each volunteer underwent a clinicai evaluation, 
followed by the application of neuropsychological tests 
Lo determine the basal cognitive condition, therefore 
exempt from the action of any substance. Scales to 
measure anxiety and the sleeping pattem were aiso 
utilized. 

On the foUowing day. the volunteer ingested one 
of the three substances ("Guaraná". caffeine or placebo) 
and after one hour was submitted Lo the sarne array of 
le�ts. to evaluate the eventual immediate effecls of 
"Guaraná". 

On the fourth day of usage. lhey were submitted to a 
final re-1est. following lhe sarne scheme as that of the 
second day (see Table 1 ). 
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Table 1 
Scheme of the experimental procedure 

Clinica! Evaluation 

.__ ___ 
1s

_t _d_ª _Y __ ___,H.__ _ __ 2n
_d_d_

a
_y _ _  ___,f-���f����---4-th _d_ ª_ Y __ � 

PSYCHOLOGICAL TESTS 
SLEEP SCALE 

PSYCHOLOGICAL TESTS 
STAI 

PSYCHOLOGICAL TESTS 
STAI 

STAI 
(BASAL) (1 HOUR AFTER THE 1st DOSE) 

SLEEP SCALE 
(FINAL) 

STATISTICAL ANAL YSIS 
-----------

Non parametric analysis was used for the obtained 
data. 

For iodepeodent samples the KrusKal-Wallis test was 
used and for the dependem ones lhe Friedman's test. 

The adopted levei of significance was p<0.05. 
The study was undertaken at the Clinicai Psycho

biology Researcb Center of the "Escola Paulista de 
Medicina" from April to August of 1991. 

RESULTS 

The selected sample presented the folJowing demo
graphic cbaracteristics: median age of 28 years (24-35 
years); 24 female volunteers (80%) and 6 males (20%); 
conceming scbooling, 22 individuais (73%) were univer
sity graduates and 8 were not graduated; and finally 24 
were single (80%) and six married. 

Table 2 presents a synthesis of the obtained re
sults 

Table 2 

Synthesis of the congnitive evaluation of the 30 volunteers at the 3 stages of test applications 

Results are presented as means of positive marks ± standard deviation) 

Co�%' P, p2 p3 e, c2 c3 
G, 

tests Stai 

Digitspan 9.0 ± 1 9.1 ± 1.3 9.4± 0.9 8.3 ± 0.4 8.2± 0.8 8.1 ±0.9 8.8±1 

Free recall 42.9 ± 9 39.5 ±8 38.1 ± 8 40±9 36.3 ±8 35.4 ± 8 40.2 ± 5 

Digit symbol 57.4±9 60.0 ±6 62.0 ± 4 55.5 ± 5 61.3 ± 5 63.0 ± 4 50.9±9 

Cancellation 57.6 ± 11 62.0 ± 12 63.7± 14 56.0 ± 10 58.6 ± 8 63.8 ±9 58.0±6 
tests 

Mosaic 46.5 ±5 48.6 ± 1 48.1 ± 1 47.8 ± 3 48.3 ±3 49.5 ± 1 42.3±7 

Stai state 34.3 ±6 33.5 ±4 33.3 ± 4 32.7 ± 5 34.0 ± 7 34.2± 7 38.4± 6 

P, = Placebo 
� e,== Caffeine At basal evaluation 

G, = Guarana 

P 2 = Placebo 
� 

2n
d 

evaluation 
C

2 
= Caffeine (1 hour after ingesting the 

G _ Guarana substance) 
2-
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G2 G
3 

8.9±1 9.0± 1 

38.8± 4 38.1 ±5 

56.0±9 60.1 ± 6 

56.9±6 61 ±6 

44.1 ±5 47.4 ± 3 

36.8± 5 36.4 ± 6 

P 
3 
= Placebo 

� C
3 

= Catteine 
G, = Guarana 

Hlghest pos-
sible ranklng 
for each test 

90 

67 

112 

50 

< 30 Low state ot aruoery 
30 · 40 Medrum low 
41-50 lllediumhigh 

> 50 High-ot anmry 
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None of the tests utfüzed to evaluale cognition 
showed a significant modification during lhe experiment, 
when matching the basal stage (exempl from substances) 
to the two following stages of re-testing. Toe same can be 
stated about the levei of anxiety measured by the STAl 
State. 

As for the ST AI Trait no major differeaces were 
observed among the three groups ( placebo X= 34.9 ± 7; 
Caffeiae X = 36.2 ± 8 and .. Guaraná" X = 38 ± 6). Fur
thennore in none of the volunteers did lhe sleeping pat
terns suffer any changes during the days of the experi
ment, even though sleep induction ( time to fali asleep). 
overall sleeping hours, night iasornnia, presence of dreams 
and aightmares, moming sleepiness, etc. were also evalu
ated. 

The spontaneous reports of three volunteers led to 
the observation of some curious aspects. One of the vol
unteers stated that the substance had produced a ·'greater 
fitness" and "well-being" : he was given placebo. 

Aaother female volunteer stated that diuresis had 
greatly increased. and afterwards it was observed that as 
she had great difficulty to swallow the capsules, she had 
iagested larger quantities of liquid : she was given caf
feine. 

Aad, finally. one volunteer reported on an '·excep
cional" sexual performance, during the days of lhe experi
ment : he was given placebo. 

It is noteworthy that none of the participants men
tioned any other effect. 

DISCUSSION 

Although results of the current study were negative 
some significant aspects are to be noted. 

Toe fLTSt obvious question to be formulated is whether 
the utilized psychological tests could detect changes 
brought about by "Guaraná". lt can be stated that these 
tests are widely employed in a great number of works. 
whea studying the interference of drugs on cognitioa 
( 14,19). 

Another valid speculation is that: as ali volunteers 
were young il would not be possible to further enhance 
their cognitive capacity as it was at its ma.ximum. lndeed. 
the average performance at each test was near to the high
est limit. however, none of the volunteers reached Lhe 
peak in any of Lhe tests, Lherefore, it can be stated that 
·'they could stíll do much betler and none of them reached 
Lhe apex", about 50% as shown on Table 2. As a mater of 
fact, the answer to such question can only be found when 
the sarne experimental procedure will be utilized on nor
mal elderly, who have a normal cognitive drop ( 6, 12). 
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Another argument for Lhe lack of positive results 
that might be used by the "Guaraná" defendants is that the 
dosage and the time period were insufficient. As for the 
chosen dose, it was based upon recomrnendations of sev
era! laboratories and also upon another pilot study under
taken in this department, where many people exhibited 
strong rachycardia after of 2 grams of "Guaraná" doses 
(unpublished data). 

The short administration period of "Guaraná" mighc 
justify the lack of positive results, asserted by popular 
medicine. As such, it is an open issue and deserves further 
studies. 

ln the last 20-30 years Lhe concept of adaptagenous 
or resistagenous" drugs has gained momentum. because 
of the extensive researches of Soviet, Japanese and other 
scientists, with different plants, especially, specimens of 
lhe Araliacal farnily. At first it was difficult to conciliate 
folklore information on the use of these vegetais with the 
observations of little or no effect, for studies were limited 
to the acute administration, conversely to the popular say
ings (9, 10). permitting to apply here Lhe sarne reasoning 
for tbe "Guaraná"(S). 

Only. since research has started to follow a different 
route, thar is. not search for Lhe acute effects in normal 
animais or in isolated functions, but prove the protection 
against aggressive agents, after long chronical or constant 
use, was it possible to record the typical effects of sucb 
plants and to separate a variety of their active principies 
(2). 

Therefore to investigate if the "Guaraná" performs 
as an "adaptagenous" planl seems an urgenl requirement, 
a question which could be answered some moaths from 
now. Such a research is being undertaken in this depart
ment. 

Finally. we must never forget the ·'placebo effect", 
always quite irnportant and often overlooked. ln the cur
rent study, two volunteers (7%) reported propitious re
sults. which at an early stage thrilled these researchers. 
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RESUMO 

A Paulinia Cupana (guaraná), é uma planta da flora brasileira que goza de grande prestígio na medicina 
popular. Dentre as características popularmente atribuídas a ela, citamos, a de ser potente estlmulan1e das funções 
cerebrais. 

Os autores avaliaram os efeitos da administração crônica da guaraná sobre a cognição de voluntários idosos 
normais. 

Foram estudados 45 voluntários. sendo distribuídos aleatoriamente para um dos três grupos experimentais: 
Placebo (n=15), Cafeína (n:=15) e Guaraná (n=15), em estudo duplo-cego. 

Não se obteve nenhuma mudança significativa na cognição desses voluntários. 
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