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RESUMO
Vale NB, Delfino J, Vale LFB - A Serendipidade na Medicina e
na Anestesiologia

JUSTIFICATIVA E OBJETIVOS: Neste trabalho foram
examinados mais de uma centena dos mais felizes
acoplamentos de uma mente brilhante com a sorte benfazeja
(serendipidade), através da releitura das mais relevantes
histérias sobre invengcbes e descobertas relacionadas a
ciéncia (n=46), a Medicina (n =46) e a Anestesiologia (n = 16).
CONTEUDO: Conceito de serendipidade; exemplos célebres
de serendipidade em Ciéncia e Tecnologia; serendipidade na
pesquisa e pratica médicas; serendipidade na Anestesiologia;
serendipidade e criatividade na pesquisa. Através da histéria
do desenvolvimento médico, a natureza provou que o caminho
mais efetivo e mais barato na obtengdo de drogas,
instrumentos e servigos pode ser a sorte fortuita porque muitas
descobertas sdo serendipticas. Este artigo educacional
encoraja o anestesiologista a apreciar os eventos relacionados
com invengbes e descobertas cientificas, mostrando-lhe que a
serendipidade é possivel, desde que seja aguardada. Cada
descoberta ou invengéo inclui histéria, biografia e explicagdo
cientifica ou aneddtica. Além das descobertas tradicionais
como pé&o, vinho, gravidade, fotografia, velcro, air-bag, etc., ha
outras relacionadas a Medicina (microscépio, Raio X, vacina,
penicilina, insulina, laser, esfregaco de Papanicolaou, etc.), e a
Anestesiologia, como: isomeria, luvas, N,O, éter, barbittrico,
benzodiazepinicos, tamp&o sangiiineo, entre outros.
Criatividade e serendipidade podem servir de linha mestra para
pesquisa clinica e basica de invengbes pioneiras para avangos
meédicos e anestesiolégicos. Realmente, devem-se controlar
tépicos relacionados com biologia, anatomia, fisica, quimica,
fisiologia, farmacologia, astronomia, arqueologia e... muita
sorte.

CONCLUSOES: Embora acidentes na pesquisa e na sala de
operagdo sejam lamentaveis, ha aqueles que acontecem e, as
vezes, podem levar a avangos espetaculares, como
tratamentos heroicos e até Prémios Nobel. Manter a mente
aberta é um traco comum aqueles que ensejam contar com a
sorte grande, como afirmava o fisico americano Henry (1842):
“As sementes da descoberta flutuam constantemente a nossa
volta, mas apenas langcam raizes nas mentes bem preparadas
para recebé-las.”
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Unitermos: ANESTESIA: Geral, Local; MEDICINA: historia;
SERENDIPIDADE

SUMMARY
Vale NB, Delfino J, Vale LFB - Serendipity in Medicine and
Anesthesiology

BACKGROUND AND OBJECTIVES: This study has evaluated
more than a hundred of the most fortunate couplings of a bril-
liant mind with fortunate luck (serendipity), through the re-read-
ing of most relevant histories on science-related (n = 46) and
anesthesiology-related (n = 16) inventions and discoveries.

CONTENTS: This educational article encourages anesthesiol-
ogists to appreciate events related to scientific inventions and
discoveries, showing that serendipity is possible, provided it is
expected. Each discovery or invention includes history, refer-
ences and scientific or anecdotal explanation. In addition to tra-
ditional discoveries, such as wine, gravity, photograph, Velcro,
airbag, etc., there are other Medicine-related (microscope,
X-rays, vaccine, penicillin, insulin, laser, Paps smear, etc.) and
Anesthesiology-related (isometry, gloves, N;O, ether, barbitu-
rates, benzodiazepines, blood patch, etc.) discoveries. Creativ-
ity and serendipity may act as cornerstones for clinical and
basic research of pioneer inventions for medical and
anesthesiologic advances. In fact, topics related to biology,
anatomy, physics, chemistry, physiology, pharmacology, as-
tronomy and archeology should be master and ... lots of luck.
CONCLUSIONS: Although research and operating room acci-
dents are regrettable, some of them happen and may some-
times lead to spectacular advances, such as heroic treatments
and even Nobel Prizes. Open-mindedness is a common trait to
those willing to count on grand prize, as American physicist
Henry would state (1842): “Seeds of discovery are constantly
floating around us, but the onlytake roots in minds well prepared
to receive them”.

Key Words: ANESTHESIA: General, Local; MEDICINE: his-
tory; SERENDIPITY

INTRODUGAO

mor da morte, vicissitudes existenciais e exigéncias no
sobreviver foram a fonte criadora da Medicina (arte de
curar) e das religides (vida apds a morte) nas civilizacdes
primitivas. A luz da histéria, busca da salde e preservagio
davidanem sempre fizeram jus a uma caminhada gloriosa e
altruista, pois sempre se depara com a irracionalidade social
e atitudes egoistas '°. A assertiva de Demdcrito (460
a.C.):"Tudo o que existe no universo é fruto do acaso e da
necessidade”, resultaria no aforismo popular: “A necessida-
de é a mae da invengdo.” Seguindo a linha da histéria médi-
ca e anestesiolégica, pode-se predizer que novos avangos
técnicos e cientificos deste século continuaréo a superar
em muito as grandes invengdes e descobertas médicas dos
dois ultimos milénios. Felizes “acasos acidentais” continua-
rdo a exercer papel importante, pois representaram 60%
dos maiores feitos da Medicina: penicilina, vacina, aneste-
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sia, DNA, raios X. e microscopio, inclusive com outorga de
trés prémios Nobel ©'*. (Quadro 1) A crescente influéncia da
fisiologia, biofisica, bioquimica, farmacologia e nanotecno-
logia de monitoragao, no célere processo evolutivo da medi-
cinamoderna, devera ir muito além do que se pode imaginar
hoje em dia. Sem duvida, seria fascinante prever quais se-
rdo os proximos passos de avango no acompanhamento do
paciente anestésico-cirtirgico 4.

Quadro | - As Dez Maiores Descobertas e Invengdes da Me-
dicina

01. A. Vesalius (1514-64) - Anatomia Humana: De Humani Corporis
Fabrica (1543)

02. W. Harvey (1578-1657) - Circulagédo do Sangue: ... de motu cordis et
sanguinis...(1628)

03. A. van Leeuwenhoek (1632-1723) - O Microscoépio (1675)
04. E. Jenner (1749-1823) - Vacinagao Antivaridlica (1796)

05. C. Long (1815-78) Anestesia Cirtrgica pelo Eter (30/03/1842) WT
Morton (1819-68) (16/10/1846)

06. Wilhelm Roentgen(1845-1923) - Raios X (1895) — Prémio Nobel
1901

07. R Harrinson - Cultura de Tecido (1907)
08. N Anichkov e Salatof - O Colesterol (1913)

09. A. Fleming (1881-1955) - Era do Antibiotico: Penicilina (1928)
—Prémio Nobel 1945

10.  Wilkins(1916-),Watson(1928-),Crick(1916-)- Dupla Hélice do
DNA(1953) Nobel 1962

Segundo Friedman e Friedland "

Adescobertamaisimportante daMedicinaocidentalfoieluci-
darocircuitofechado entre coragao e vasos por onde circula
osanguecomseus nutrientes e gases para perfusaotissular.
Descrigdes anteriores da circulagado como a do imperador
chinés Huan-Ti (2650 a.C.) e do médico romano Celsus (50
d.C) néo sao conclusivas. O trabalho individual de Harvey
(1628)sobreacirculagdomarcouoiniciodoestudo cientifico
da fisiologia através do inédito principio da experimentagéo
meédica. Com seu De Motu Cordis, o cientista inglés conse-
guiuadinamizagao da precisao anatémicada Fabricade Ve-
salius (1543) com auspicioso avango no estudo da fisiologia
sobre aspectos fundamentais do corpohumano e seufuncio-
namento. O corpo sadio é conseqliéncia do estar em movi-
mento, pois a propria vida é representada por uma série de
movimentos em busca de manutengcao da homeostase e re-
ostase do meio interno, segundo os principios defendidos a
posteriori por C. Bernard (1813-1878) e Cannon (1923). A
partir do século XVII, a maioria das grandes descobertas
ocorreu em universidades através de método cientifico ba-
seado nos ditames mecanicistas e racionalistas de Bacon
(1561-1626) e Descartes (1596-1650), contra o empirismo
de métodos especulativos anteriores. O novo método cienti-
fico passou a conduzir o raciocinio l6gico e experimental
para elucidar os grandes enigmas das ciéncias basicas da
vida *°.
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Conceito de Serendipidade

Embora o progresso cientifico sejacomumente considerado
como resultante de pesquisa rigorosa e de analise multifato-
rial consistente, nao se pode excluira boa sorte e a surpresa
acidentais nas descobertas e invengdes. Mais de duas deze-
nas dentre as maiores invengdes da ciéncia e da Medicina
que, inclusive, fizeram jus ao prémio Nobel, decorreram de
acasos felizes. Assim, no desenvolvimento de um protocolo
de pesquisa, fatos inesperados ou intercorrentes do acaso
fortuito (em inglés, serendipity), podem ser benéficos e até
proporcionarem novos achados cientificos. Muitas das des-
cobertas da Ciéncia e da Medicina aconteceram sem que se
tivesseamenoridéiado que estava sendo descoberto. O elo
comum entre descobertas, como Raios X, penicilina, vacina-
¢ao, estetoscopio, anafilaxia e anestesia, pode ser sorte,
acaso e viés, nem sempre programado. Segundo Pasteur
(1848), bafejado varias vezes pela serendipidade “no campo
da observagdo, o acaso favorece apenas aos espiritos bem
preparados”. O fisico americano Henry (1842) expressou
idéia similar: “As sementes da descoberta flutuam constan-
temente a nossa volta, mas apenas langam raizes nas men-
tes bem preparadas para recebé-las” 2%, Na biblia, encon-
tra-se algo similar na parabola do semeador “somente cres-
ceu asemente que caiuemterreno fértil. (Mc, 4:8) ?° . Esta co-
incidénciaou acaso felizestaoimplicitas na palavra serendi-
pidade, estando a histdéria da ciéncia médica cheia delas
14,15,20-24

A palavra serendipity deve ser traduzida por serendipidade.
Etimologicamente, a terminagéo -ty, em inglés, originou-se
dolatim-tatisedoinglés médio -tie que evoluiram para-dade
na traducdo em portugués: gravity (gravidade), normality
(normalidade), reality (realidade), quality (qualidade), ho-
nesty (honestidade), etc., embora haja excegdo como pure-
za (purity). Serendipidade também comega a entrarno voca-
bulariododia-a-dia paradesignaracasosfelizes quelevama
descobertasinesperadas, sobretudonomundodaciéncia. O
adjetivo mais adequado seria serendiptico(a) 2**”. Ao con-
trario de outras palavras e/ou neologismos, a origem de se-
rendipidade pode ser datada com preciséo: 28 de janeiro de
1754. Sir Horace Walpole (1717-1797), escritor e politico in-
glés cunhou pela primeira vez essa palavra em sua corres-
pondéncia, para exprimir descobertas ocasionais diferentes
daquelas que estavam sendo procuradas. Numa carta escri-
ta ao amigo H. Mann, descreveu a sorte que teve de encon-
traruma pintura antiga da condessa de Toscana, Bianca Ca-
pello: “Esta descoberta é quase daquele tipo a que chamarei
serendipidade, uma palavra muito expressiva, a qual, como
né&o tenho nada de melhor para lhe dizer, vou passar a expli-
car: uma vezlium romance bastante apalermado, chamado
Os Trés Principes de Serendip: enquanto suas altezas viaja-
vam, estavam sempre a fazer descobertas, por acidente e
sagacidade, de coisas que ndo estavamaprocurar...” Assim,
ela origina-se de Serendip, nome antigo do Ceilao (atual
Sri-Lanka), uma corruptela persa do sanscrito Sinhaladvipa,
“ailha onde moram os ledes”, para os nomes mais conheci-
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dos Sinhalaou Sinhalese. Trata-se de um conto oriental no li-
vro Os Trés Principes de Serendip publicado em Veneza
(1557), por Tramezzino sobre a viagem dos trés filhos do rei
Giaffer com a narrativa de suas inesperadas descobertas
42024 Na literatura brasileira, destaca-se um personagem
folclérico analogo aos principes na figura de Pedro Malasar-
te: “atirou no que viu, mas matou o que n&o viu..”. Uma anali-
se mais coerente da Histériados Trés Principes do Ceildode-
monstra que Walpole foi traido por sua memoéria: as desco-
bertas de serendipidade nada devem ao acaso, pois os pro-
blemaseenigmasenfrentados pelos principesforamresolvi-
dos porsagazes dedugdes 2% Inclusive aintengdodoin-
glés era criar um estado mental desfavoravel, combinando a
etimologia latina para serena (do latim, serena) e estupidez
(dolatim, stupiditas) ?°**?®%" Nos anais das descobertas ci-
entificas, a serendipidade é um encontro feliz para o pesqui-
sador que tenha sua mente preparada para entender o novo
quadro e dele estabelecer dedugdes coerentes, como ja afir-
mara o quimico Pasteur e o fisico Henry "*. Até o procedi-
mento l6gico daindugéo deve estar aberto e sem preconcei-
to, pois acapacidade de observagaonaodeve ser privadade
um certo grau de fantasia e abstragao; seria um passo mais
adiante, facultando a capacidade de deducao e possibilitan-
doaceitagdodoimprevistondoapenas comoumafalha, mas
como potencial solugdo de um problemaoudesvio paranova
descoberta. Alguns autores, inclusive, ja estao programan-
do softwares especiais para facilitar o processo de pesquisa
serendiptica *%2.

Aviséolinearnodesenvolvimento daciénciacomo resultado
direto da racionalidade esta longe da verdade, pois um sur-
preendente numero de descobertas cientificas sdofeitas por
acasos felizes: 0o acaso e o caos se intrometem a todo mo-
mento e podem alterar as condigdes experimentais para me-
Ihorou para pior, ja que o achado final ndo se buscava direta-
mente 2'"?*. Beveridge, em seu livro Seeds of Discovery (Se-
mentes da Descoberta), distingue trés diferentes tipos de
descobertas casuais: 1°-intuicdo a partir de justaposi¢céo de
idéias (inspiracéo, insight, etc.); 2° - intuigdo do tipo gvpeka!
(acheil); 3° - serendipidade (descoberta acidental feliz) **.
Na vida académica existem inumeras ocasides para se vi-
venciaraserendipidade. Nasuarotinade trabalho, quandoo
cientista busca seus resultados através de uma hipotese ex-
perimental de trabalho e do plano preestabelecido para con-
firma-la. Nodesenvolvimento atento do protocolo, exercitan-
do-se a serendipidade, podem-se descobrir muitas coisas
que ndo eram objeto de busca inicial. Alguns autores até so-
nharam com o “feliz acaso” na véspera do ensaio (anel ben-
zeno de Kekulé, em1865, acetilcolina de Loewi, em 1921),
enquanto outros tiveram o fortuito insight numa noite de insé6-
nia...(o velcro de Mestral, em 1948, mistura enantiomérica
de Simonetti, em 1999). Desta ficcdo imaginada no antigo
Ceildo (Serendip), nasceu este neologismo moderno que
atualmente pode ser vivenciado durante busca em um dicio-
nario (encontra-se umaoutrapalavraque ndose buscavaini-
cialmente...); na consulta a lista telefénica (depara-se com
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outro endereco, ha muito procurado...); ou ainda no uso de
palavras-chave nas buscas narede Internet (Ovid, MedLine,
portais favoritos, etc.). Alias, alguns autores ja consideram a
rede WEB como a maior forjadora de serendipidade no mun-
do da ciéncia hodierna >*®%2_ O termo também se tem gene-
ralizado até para denominar restaurantes, lojas e empresas
deturismo, entre outras, onde se esperaque os clientes ai fa-
cam felizes descobertas por acaso de coisas muito interes-
santes e agradaveis, pelas quais nao estavam inicialmente
procurando >®2* Qual o papel da sorte ou do feliz acaso em
descobertas a base de serendipidade? Além do acaso ines-
perado e de sorte, descobertas fortuitas diferem daquelas
que estavam sendo objeto da busca pelo método cientifico
por exigirem qualidades especiais no pesquisador para “ver
0Sque osoutrosvirame pensarnos que os outros ndo pensa-
ram”.(Szent-Gyorgyi, Nobel de 1937). Sdo qualidades do
pesquisador serendiptico: curiosidade, paciéncia, empe-
nho, organizagao, teimosia, isto é, capacidade de insight
(“estalo”)nolugarcerto, nahoracerta, além de muita transpi-
racdo einspiracdo. E importante, porém, buscar e fazerare-
leitura do papel dos pesquisadores que se empenharam an-
teriormente sobre o mesmo assunto e tinham objetivos ana-
logos. Amais espetaculardescobertamédica-apenicilina-é
omais conhecido exemplode serendipidade. Ndoforaades-
coberta acidental do vidro pela atividade vidreira egipcia na
cozedura da louga de barro (6.000 anos a.C.) e se as lentes
de rudimentar microscopio de van Leeuwenhoek (1675) néo
descobrissem existéncia de micrébios na gotad’agua prove-
niente de chuva coletada havia dias, Fleming (1928) nao te-
riaconhecimento bacteriolégico, neminteresse emobservar
o crescimento de Staphylococcus aureus em meio de cultu-
ra; sobretudo, quando o mofo do género Penicillium que, por
acaso, era proveniente do andar inferior do hospital onde se
estudavamicologia, “contaminara” eimpedira o crescimento
dos estafilococos. Valeutambém ointeresse prévio do esco-
cés pelo estudo da agéo bactericida da lisozima da lagrima
(1922). Relatos chineses, egipcios e gregos antes de Cristo
jareferem uso de pdo mofado para tratamento de feridas in-
fectadas. Culturas contaminadas por fungos geraram uma
série de observagdes sobre crescimento bacteriano entre
microbiologistas do século XIX, como: O mofo Penicillium
glaucumnaoinibircrescimentobacteriano (Roberts,1874); 0
bacilo Anthraxnao crescerem cultura contaminada por mofo
(Pasteur e Joubert,1860). Lister (1871), criador da anti-sep-
sia cirurgica, notar que amostras de urina contaminadas por
fungos nao permitiam o crescimento bacteriano. Na tese de
doutoramento de Duschene(1897), ha descrigédo da eficacia
antimicrobiana em animais do mofo do género Penicillium.
No entanto, somente noverédolondrinode 1928, Flemingiso-
lou o fungo que inibia o crescimento dos Staphylococci no
meio de cultura, batizando-o de penicilina, embora sempre
achasse improvavel seu futuro uso sistémico. Na realidade,
nao fora o denodo do australiano Florey (1898-1868) e dos
pesquisadores de Oxford, Abraham e Chain (1906-1979), a
penicilinanaoteriasidoutilizada sistemicamente pela prime-
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iravez em osteomielite (1941), nem cultivadaem larga esca-
la em barris de cerveja para ser purificada, cristalizada e co-
mercializada universalmente a partir do esforgo de guerra
aliado, salvando milhdes vida de infecgdes domésticas ou
hospitalares. Chain, Florey e Fleming dividiram o Prémio No-
bel de 1945 3,10,13,14,20-23_

Exemplos Célebres de Serendipidade em Ciéncia e Tecnologia

Muitas descobertas tecnoldgicas acidentais sao importan-
tes em nosso dia a dia, mesmo estando fora da area bioldgi-
ca.Nem sempre descobertas e invengdes sao frutos dainte-
ligéncia superdotada e de uma destacada criatividade, pois
numerosos produtos, procedimentos técnicos e principios
cientificosforam descobertos aoacaso. Porvezes, sdo esto-
rias fascinantes e até anedoéticas porrevelarem o espirito cu-
rioso e inquiridor da mente humana através dos tempos
6-14.16.22 Acidentais oundo, invencgdes (pdo, vinho, microsco-
pio, dinamite, teflon, velcro, etc.) e descobertas (vacina, pe-
nicilina, RX, plasticos, etc.) sdo atos humanos impregnados
de curiosidade, perseveranca, teimosia e sorte. Alguns aca-
sosfelizesjaocorreramantes de Cristo,como éocasodafer-
mentagdo dopaoedovinho. O pdooriginou-se naantiga civi-
lizac&o egipcia: os graos de trigo eram esmagados entre pe-
dras, misturados a agua (contaminada com leveduras do gé-
nero Saccharamyces?),sendo a massa colocada a secar no
sol até que formasse bolhas (gas CO,proveniente do aglcar
fermentado), quando entédo era aquecida entre pedras quen-
tes. Areceita ainda hoje continua a exigir tempo (repouso da
massa), calor (sova-laa28°C)eamor. Afermentacdodauva
pela levedura Bortrytis cinerea (contaminagao da casca)
paraproducaode vinhoremontaha 8000 anos antes de Cris-
to. Na antiga Mesopotémia, algum camponés distraido es-
queceu um cacho de uva; reencontrando dias apds, sabore-
ou-as e ficou muito alegre gragas a alcoolemia 2%, (E o que
fazaindahoje agralhaazulcom o pinhdo daAraucariano Pa-
rana). Noséculo VIII, Carlos Magno exigiu dos monges vinho
branco (dauvasem casca), pois o tinto sujava sua barba. No
quadro Il, estdo resumidas as principais invengdes e
descobertas serendipticas, cronologicamente distribuidas
segundo uma linha do tempo.

Serendipidade na Pesquisa e Pratica Médicas

A pesquisa sistematica e levada a cabo por cérebros privile-
giados ou temperamentos muito teimosos tem logrado éxito
em seus objetivos e metas, sobretudo no @mbito das Univer-
sidades. Nos dois ultimos séculos das maiores descobertas
e invengdes, iniciou-se a abertura para a integragao das
ciéncias basicas e a Medicina. Segundo antigos relatos chi-
neses, curandeiros descobriram que os ferimentos sofridos
embatalhas porguerreiros, quando provocados pordardose
flechas, erammenos dolorosos e de cicatrizagdo maisrapida
do que os provocados por outras armas contundentes e per-
furantes. Desta observagao “médica fortuita” nasceu a acu-
puntura, trocando-se dardos por agulhas para aumentar a
energia “yang”naguerrae napaz! Nas pesquisas, as frontei-
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radas ciéncias naturais ja ndo estdo bastante claras e defini-
das, sempre havendo condigdes de “achados” casuais e for-
tuitos: a procura de um resultado pode levar a outro, as ve-
zes, de maior valor "2, A serendipidade exerceu um papel
maior na descoberta e desenvolvimento de aparelhos, dro-
gas e tratamentos; inclusive, algumas descobertas seren-
dipticasderamlugaranovasidéias queinfluenciaramimpor-
tantes investigagdes cientificas de fendbmenos naturais
1,4,20-23,31-48

O quadrolllfazoacompanhamento cronolégico da participa-
caodaserendipidade nasdescobertaseinvengdes pertinen-
tesapraticamédica-aparelhos e processos fisiopatologicos
- bem como a analise cronolégica de toda a evolugéo tera-
péutica medicamentosa e biolégica em todos os tempos a
partir de achados serendipticos.

Serendipidade na Anestesia

Na historia da ciéncia e da Medicina (Quadros Il elll), inume-
ros e reconhecidos casos de serendipidade mudaram radi-
calmente o destino da humanidade. A partir da sintese da
uréia (Wholer,1828), a maioria das drogas descobertas pas-
saramasersintéticas, sendopesquisadasapartirdométodo
de tentativa e erro, contrastando com o século XIX em que
predominavam os farmacos de origem natural (vegetal, ani-
mal e mineral). Adescoberta da anestesia geral e da analge-
sia local no século XIX afastou o terror do sofrimento que se
supunhaimplacavel e constituiu uma barreira contra a tortu-
rade uma dor cirurgica sem remédio. No quadro IV, pode-se
acompanhar o avango tecnolégico na sintese de drogas
anestésicas (analgésicos, anestésicos, amnésticos e blo-
queadores neuromusculares), seja as nao especificas, seja
também aquelas capazes de interagir seletivamente comre-
ceptores e neurotransmissores centrais e/ou periféricos,
mas ndo se pode prescindir da participagéo serendiptica.
Além disso, far-se-a umareleitura dos mecanismos e proce-
dimentos que sao foco de pesquisa na Anestesiologia mo-
derna desde que tenham sido fruto de uma serendipidade
3,5,21,49-62

Avanco técnico e cientifico na area de medicamentos, moni-
tores e técnicasrelacionados ao ato anestésico, temaumen-
tado paulatinamente os indices de seguranga, com redugéo
da morbimortalidade anestésico-cirurgica. A primeira anes-
tesia peridural realizada por Corning (1885) ndo pode ser
considerada serendiptica, pois nem ele mesmo entendeu o
que tinha feito, pois a sua concepg¢ao anatémica era falha e
0s objetivos clinicos: tratamento e cura de um masturbador
compulsivo (incontinéncia seminal) e de uma neuropatia cro-
nicandoforam atingidoseo.Valesalientarquetrabalhoscien-
tificos naareade cronobiologia, cronotoxicologia e cronofar-
macologia vém demonstrando ser aritmicidade intrinseca a
matéria viva, de modo que achados experimentais ligados a
variagcdes sazonais e/ou circadianas tambémn&o podem ser
mais rotuladas como casuais ou serendipticas. Jaem 1810,
Virey demonstrou que a morfina exercia melhor seu efeito
analgésicoanoite, poisdemanhapredominariaaacéo cons-
tipante. Atualmente, sabe-se davariagéo circadianadasdro-
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gas lipossoluveis de agéo central, como pode ser exemplifi-
cada pelamaiorpoténciavespertinadoanestésicolocal ami-
no-amida e noturna do etomidato e do halotano 252 No en-
tanto, ndo se pode negar que importantes descobertas cien-
tificas, (Anexol) médicas (Anexoll) e anestésicas (Anexo lll)
podem serrotuladas como serendipticas, semque nenhuma
delas prescindisse do engajamento do pesquisador no as-
suntoestudado, deacuradosensode observagao e de habili-
dade criativa para que o experimento nao fique desapercebi-
do na midia. Em pelo menos duas situagdes anestésicas, a
serendipidade tambémteminfluenciado na opgao terapéuti-
caetatica, objetivando otimizar resultados e minimizar com-
plicagbes: tratamento da cefaléiapds-pungaoespinhalouno
pré-condicionamento anestésico na abordagem anestésica
de pacientes cardiacos. Nesta situagdo emcirurgia cardiaca
(1999), preconiza-se o emprego de agentes inalatoérios halo-
genados em cardiopatas com isquemia do miocardio para
melhorarcondi¢cdes hemodinamicas, quando o uso doisoflu-
ranoforainicialmente condenadono coronariopata, sobretu-
dodevidoao “roubo” do fluxo coronariano. Preménciaemre-
duzir altos custos hospitalares para cirurgia vinha norteando
acirurgia cardiaca para descarte precoce hospitalar do paci-
ente (fast track). Atécnica de altas doses de opidides como
analgésico unico comegou a ser preterida para agentes ina-
latérios de agéo curta, pois permitem extubacéo e altade UTI
mais precoces, reducao de episodios isquémicos no
pos-operatorioe menor custo hospitalar. Investigagdes clini-
cas e laboratoriais demonstraram que breves surtos de is-
quemia (< 2 h) séo protetores, isto &, “pré-condicionam, pro-
tegendo” contra prolongados periodos isquémicos do mio-
cardio ®3-%°. Este mecanismo é similar a hormese, sendo mul-
tifatorial ao envolver elementos axoplasmaticos e da mem-
brananeuronal: proteina G,PKC,NO, O ereceptores de ca-
nais de K*. Os halogenados exerceriam este efeito protetor
contraisquemiamiocardicacom melhoradafuncgéo ventricu-
lare menorliberagdo de enzimas pds-isquemiacomredugao
da morbimortalidade e nédo simplesmente uma redugao de
custos ou uma mera economia hospitalar **-%°_ 0 tampao
sangliineo autdlogo peridural (blood patch) é o tratamento
mais efetivo (93%-97%) da cefaléia apdés puncdo da
dura-mater (1% a70%). Em 1898, Bier vivenciou a desagra-
davel experiéncia de 7 dias de cefaléia pds-raquianestesia,
mas ja correlacionara corretamente a etiologia com a hipo-
tensaoliquérica®®. Revisandoasuacasuisticade raquianes-
tesia, Gormley (1960) verificou a menor incidéncia de cefa-
léianos pacientes em que durante a execugao dapungao es-
pinhal tinha aparecido sangue naagulha! Resolveu entaoin-
jetar por via peridural 2 a 3 ml de sangue autélogo em 7 paci-
entes com cefaléia pos-raquianestesia e observou alivio
completo em 30 minutos. Somente doze anos apds, DiGio-
vannie Dunbarretomaramaidéia e fizeram estudos mais sis-
tematicos (mais de 100 casos) e com tampé&o de maiores vo-
lumes (> 12 ml) com bons resultados, seja em fungéao do fe-
chamento do buraco da agulha com fibrina (reagéo inflama-
téria) ou seja por aumento de pressao peridural com menor
tracdodas meninges. Atualmente, aprevengéo éaopgao por
agulhafinaseaterapia édividaemetapas: 12-repousonole-

228

ito, liquidos e analgésicos; 22 - teofilina, cafeina, ACTH ou
sumatriptam; na 32 etapa, o tratamento herdico é o tampéao
sanglineo autélogo peridural com taxa de alivio entre 80% a
97% apds 24hdoseuinicio,janapresencade processoinfla-
matdrio 345672,

Serendipidade e Criatividade na Pesquisa

Dentre as teorias filoséficas e psicolégicas que estudam a
criatividade, algumas sao descritivas, apoiando-se em de-
poimentos de cientistas, ressaltando o carater inconsciente
dotrabalho e outras enfatizam os tragos motivacionais e cog-
nitivos do individuo . Criatividade também é um neologis-
mo (do inglés: creativeness, creative) No Dicionario da Lin-
gua Portuguesa ha diversas definicdes para criar: dar exis-
téncia, tirar do nada, sustentar, produzir, inventar, etc. Na ati-
vidade diaria anestésica podemos encontrar atividades que
foramdecorrentesdacriatividade serendiptica, istoé, decor-
rentes de alguma coisando habitual ouintencional, mas sim-
plesmente casual. Alguns exemplos: sedagao consciente
com N,O em consultério diante de sua reduzida analgesia e
discreta acao alucinégena. (Wells,1844); indugdo com tio-
pental, quando seu precursor, o acido barbitirico ndo sulfu-
rado, é desprovido de qualquer efeito cerebral e ainda pode
provocar crise de porfiria ao induzir a A-ALAsintetase (Ba-
yer,1864;Lundy,1934). O ato da criatividade serendiptica
pode ocorrer durante ou fora do processo de criatividade
nao-casual, por exemplo: analise a posteriori da descrigao
de Aserinsky sobre movimentos rapidos dos olhos (REM)
dos recém-nascidos pelo professor Kleitman (1952)); tam-
bém pode acontecer em tempos diferentes, como a desco-
berta de O, de Priestley (1774) que somente foi confirmada
apos a replicagao por Lavoisier (1777).

Por outro lado, o resultado da criatividade intencional ou
nao-serendiptica é muito mais freqlente porserprogramada
com metas e objetivos definidos previamente. Exemplos:
analgesia topica da cocaina: ja havia relatos de lingua “dor-
mente” pelos incas (1533), von Anrep (1858), Niemann
(1860), Freud (1884) e, sobretudo, pelasuasolubilizagdoem
acido cloridico, realizada por Niemann (1860), tornando-a
injetavel (mais estavel e soluvel em agua) pela agulha de
Pravaz (1851)ouWood (1853)iniciou-se, entdo, aanestesia
locorregional (Kdéller,1884); analgesia e inconsciéncia por
aspiracao do éter foi o ponto de partida para anestesia geral
inalatoria (Morton,1846) além de conhecer o trabalho de seu
professorde quimica, usando éter para anestesiaanimal, ha
boatos de que havia um dentista presente nas anestesias do
cirurgido Long (1842); a analgesia espinhal pela raquianes-
tesia (Bier,1898), permitindo cirurgias intra-abdominais com
paciente consciente, foi facilitada pelo uso de conhecimen-
tos anatémicos corretos e acesso a calibrosa agulha de Qu-
incke para puncéo lombar (1881) 34,

Finalmente, seja qual for a contribuigdo serendiptica, o su-
cesso experimental baseia-se quase sempre emesforgos de
muitos pesquisadores e pensadores que o precederam com
inspiragao e transpiragao. Se é mais facil observar o previsi-
vel e o légico, sempre sera mais dificil ver aquilo que contra-
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riatodas as expectativas, poisumaviséo estereotipada pode
rebaixar e banalizar o trabalho experimental, mesmo que
seja extremamente dificil, criativo e instigante. E um ato de
coragem enfrentar no laboratério, fenédmenos que se “recu-
sam” arespeitar as teorias estabelecidas, desde que ndo se
descarte a possibilidade de um achado serendiptico: a ver-
dade de hoje pode sero “modismo” de amanha! Porisso, atu-
alizacdo na area de atuagéo (basica ou aplicada) deve ser
sempre determinante na vida do pesquisador, seja através
de revisdes bibliograficas periddicas, seja na participagao
ativa de cursos, seminarios, congressos ou via Internet. Os

fendbmenos da natureza estdo mecanicamente atados uns
aos outros e impregnados de historicidade, pois muitas des-
cobertaseinvengbes serendipticas ounéao, devem ser credi-
tadas,emgrande parte, atodos aqueles que se empenharam
anteriormente e cuja historia nunca deveria ser esquecida
1482024 parodiando o pensamento grego classico: “Os deu-
ses sdo mais complexos em seus desejos do que os mortais
cuja cultura é sempre mais ambivalente, uma tragédia
examinada a exaustdo em busca de um sentido para a vida
humana.”

Anexo | - Descobertas e Invencdes Serendipticas

Pesquisador Serendipidade

Intercorréncias

Arquimedes SeclllAC Principio de Empuxo
Colombo,1492 Descoberta das Américas
Dom Pérignon, 1661  Vinho Champanhe

Newton,1687 Lei da Gravitagdo Universal

Descoberta das Ruinas de
Pompéia inicia a Arqueologia

Fontana,1709

de Mairan,1729 Ritmicidade Circadiana

Champollion,1799 Pedra encontrada em Rosetta
(Rashid) com escritas egipcias
e grega

Volta,1800 Bateria galvanica

Oesrted, 1820 Eletromagnetismo
Wholer, 1828 Inicio da quimica organica
Daguerre, 1838 Fotografia

Goodyear,1844 Borracha Vulcanizada

Kekulé, 1858 Férmula molecular
do Benzeno
Perkin,1860 Corante sintético:
nilina purpura
Nobel, 1865 Dinamite
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O grito de “eureka!” achei!” apds o transbordamento de agua proporcional ao
volume do seu corpo ao entrar na banheira..

Busca da rota ocidental oceanica para as indias em busca de comércio de jéias
e especiarias

Monge abstémio da abadia Hautvillers “inventou” o espumante ao fermentar
duas vezes e preservar o gas carbdnico nas proprias garrafas de vinho branco
(com rolhas reforgadas...) armazenadas nas adegas na regido francesa de
Champanhe (Reims)

Queda de macia(!) a sua frente em noite de lua cheia deu-lhe o insight de que a
forca de atragéo seria a mesma que mantinha lua e planetas em érbitas d™ pro-
porcional as suas massas e i” proporcional ao quadrado da distancia.

... Arquiteto encarregado de cavar um tunel sob a montanha para canalizar
aguadorio Sarno, descobriu as ruinas de uma antiga cidade: Pompéia, destru-
ida por uma violenta erupgao do Vesuvio (ano 79 DC), oito metros abaixo de
depositos vulcanicos.

Na obscuridade constante, persistiu 0 movimento de abrir e fechar das folhas
da Mimosa pudica, coincidindo com o dia e noite ambiental. (1° experimento da
Cronobiologia)

... Parte do manuscrito de decreto do farad Ptolomeu V (196 AC) para comemo-
rar sua coroagao, talhado no basalto negro em trés linguas, permitiu-lhe deci-
frar os hieroglifos (1818), desvendando o segredo ndo somente da escrita,
mas também da civilizagao egipcia.

Influenciado por Galvani, desenvolveu dispositivo formado por placas embebi-
das em solugédo salina , ligadas a fios metalicos para conduzir a eletricidade
produzida na reagdo quimica entre fio de cobre, barra de ferro e solugéo
fisiologica: “pilha voltaica”.

“verificou que uma corrente elétrica em um fio defletia uma agulha do compas-
S0 magnético na proximidade”

12 sintese organica ao aquecer o cianato de amonio: a uréia marcou o inicio da
queda do vitalismo.

O vapor proveniente da quebra do termémetro de mercurio quebrado aciden-
talmente no armario atuou como revelador ao entrar em contato com chapa re-
vestida com prata e sensibilizada com iodeto de prata, revelando
misteriosamente formas difusas !

Queda de pedaco de borracha natural (latex) dentro de uma frigideira quente
com H2S04 permitiu que o enxofre formasse uma goma elastica que nao se
esfarelava , sendo mais resistente do que a natural.

No meu sonho, “Os atomos estavam saltando diante dos meus olhos: os gru-
pos menores mantinham-se no fundo e fileiras longas, todas juntas emparelha-
das e entrelagadas em movimento como de uma cobra... uma das cobras havia
agarrado a sua propria cauda e essa forma girava”

...observou que a solugao hidroalcodlica usada para limpar o recipiente que
continha piche para pretensa sintese de quinina, tornara-se purpura cintilante:
a anilina, o 1° corante sintético do mundo da moda

Assim como conseguiu estancar sangramento de dedo cortado com caco de
vidro, aplicando coléide, também dominou a explosividade da nitroglicerina ,
misturando-a com silica, algas secas, (kieselguhr) e outros aditivos adsorven-
tes, formando uma massa segura contra choques fisicos e calor.
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Baeyer,1870

Chardonnet, 1888

Pemberton,1886

Becquerel, 1896

Kellog,1898

Benedictus,1903

Patrick,1924

Carothers,1935

Plunket,1938

Calvin, 1946

Muhammad,1947

de Mestral, 1948

Hetrick,1953

Townes e
Schawlow, 1960

Penzias e
Wilson, 1964

Bell e Hawish, 1967

Silver e Fry ,1974

Christy, 1978

Corante indigo Sintético

Seda Artificial (Rayom)

Coca-Cola

Radioatividade Natural

Sucrilhos

Vidrode Seguranga

Borracha Sintética

Nylon (1° tecido sintético)

Teflon

Fotossintese:
Via dos 3C no escuro

Rolos Manuscritos
do Mar Morto

Velcro

Air bag

Raios Laser

Teoria do Big Bang

Pulsares

Papel auto-aderente (post-it)

Lua Caronte de Plutao
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... quebra acidental do termdmetro do laboratério dentro da mistura com indol
fez reagir o mercurio como catalisador, resultando no indigo sintético.

...derramou um vidro de coléidio em nitrocelulose e ndo limpou imediatamente;
quando, mais tarde, fez a limpeza encontrou um liquido pegajoso e viscoso que
formava fibras longas e finas.

Por falta de agua potavel natural, o farmacéutico viu-se obrigado a utilizar agua
ténica no engarrafamento de uma beberagem para “cura da insénia a melanco-
lia...” a base de cocaina sul-americana e da cafeina africana, dando-lhe a defi-
nitiva caracteristica borbulhante.

... guardou em uma gaveta, um composto de uranio juntamente com uma cha-
pa fotografica; revelando-a depois, notou na chapa sinais (raios) da radiagéo.
Resultaram de um esquecimento de milho em um forno aceso durante todo um
dia.

...deixou cair no chao um frasco de vidro composto por camadas de butiral poli-
vinilico: o frasco estilhagou, mas os fragmentos permaneceram todos unidos
mantendo seu formato original.

quando se lavava os restos da reagao nos tanques que continham nafta e gas
butadieno com alcool deparou-se com um residuo elastico escuro:
dimetilbutadieno

... um assistente deixou impureza no recipiente com neoprene para sintese de
borracha; no reteste ap6s uma semana, encontrou-se poliamida e poliéster.
Ao cortar um cilindro cheio de PTFE (politetrafluoretileno) que estava suposta-
mente vazio, verificou a presenga de residuo branco em seu interior: o
fluorcarbono (teflon).

O ciclo das pentoses ocorre na fase escura da fotossintese com utilizagéo de
CO; e produgéo de glicose, usando a energia do NADH2 e do ATP da 12 etapa
luminosa, dependente da luz e da agua, . “ “Estava sentado ao volante, quando
ocorreu assim, de repente, também em questédo de segundos, a natureza cicli-
ca da trajetéria do Carbono tornou-se clara para mim, em questao de trinta se-
gundos®.

no litoral deserto do mar Morto (Qumran), o jovem beduino Muhammad
edh-Dhib, na busca de uma cabra perdida, arremessou pedras na fenda estrei-
ta de uma grande rocha e ouviu barulho de ceramica quebrando. Ao entrar na
caverna, encontrou jarros com rolos envelhecidos de couro de cabra com “es-
critas”, de antigos manuscritos biblicos (2220 a.C)

Como carrapichos conseguiam agarrar-se tao teimosamente a sua roupa e ao
pelo do seu cdo, sem adesivo? Ao microscépio, descobriu que as pontas do
carrapicho terminam em pequeninos ganchinhos que se prendiam a qualquer
coisa peluda (lacinhos).

... apos o jantar mentalizou a “almofada de salvagéo” (air bag) utilizando um
acelerébmetro integrado em um unico chip: apds o choque, inicia-se um circuito
elétrico que causa a “explosao” do sédio de azide com produgéo de N2 (ndo ve-
nenoso) com enchimento instantaneo do “balédo de salvagao”.

A partir do MASER que interage moléculas e microondas estimuladas com
emissdo de radiagdo em “espectroscopia”, descobriram o LASER (“Light
Amplification by Stimulated Emission of Radiation”). Maimam inventou o 1°
aparelho baseado na emisséo de luz do rubi (fétons emitidos por atomos de
cromo).

...testando uma antena radiotelescopica detectaram o espectro de ruido basal
vindo uniformemente de todas as dire¢des: seria a radiagao césmica de fundo,
eco remanescente da explosao que criou 0 universo.

detectaram um sinal pulsatil no radiotelescépio: primeira gravagao de uma es-
trela de neutrons em rapida rotagéo (Pulsar).

...Silver desistira de uma cola muito fraca em aderir até que Fry habituado a
marcar o livro de canticos da igreja com pedacinhos de papel, pensou na nova
cola, pois ela tinha adeséo capaz de prendé-los temporariamente as paginas
dos hinos e serem retiradas sem deixar marcas.

estudava fotos de meses anteriores da 6rbita de Plutéo e descobriu sua lua. “A
maquina que usava comegou a dar problema, e enquanto o técnico a conserta-
va, solicitou a Christy que permanecesse junto para auxilid-lo. Enquanto
aguardava deu-se a descoberta".
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Anexo |l - Cronologia da Serendipidade Médica

Aparelhos e Processos Fisiopatoldgicos

Van Leeuwenhoek, 1675
Usodelentesde ampliagdo paravisualizar pela 12vezomundo “microscépico” das bactérias (pequenas criaturas invisiveis aolho nu)
na gota d’agua coletada da chuva ha alguns dias. Microscépio

Pasteur,1870
Paraeliminarbactérias e leveduras do leite sem desnaturar alactoalbumina, submeteu-o a aquecimento a 60 °C, seguido por rapido
resfriamento. Pasteurizagdo

Galvani, 1786

Observou a 12reacdo da célula a corrente elétrica, enquanto preparava uma experiéncia em anatomia ao suspender as patas disse-
cadas de sapode umasolugaofisiolégica pormeiode umfiode cobre:aotocaremumadas patas comuma barrade ferro, os musculos
se contraiam violentamente. Eletricidade animal

Mering e Minkowski, 1889
Apo6s | pancretectomia paraestudo dafungaodigestiva, tinham provocado um quadro similarao diabete melito: “Observaram moscas
voando sobreaurinado cdo cujopéncreashaviasidoremovido... umaobservagdo, quase acidental’. Diabete melito experimental

Réentgen, 1895

... experimentava raios catédicos em seu tubo de Crookes e observou uma fluorescéncia em um pedacinho de papel revestido pelo
platinocianeto de bario deixadoaum metro de tubo: anovaradiagao atravessava a protegdo de papeléo(sélido) e eracapaz de deixar
visiveis os ossos dasuamao num filme fotografico (negativo). Aparelhode Raios X é uminstrumento médicouniversal. 1°Nobelde Fi-
sica (1901)

Richet, 1900

12descricdo do mecanismo de sensibilizagdo da anafilaxia a partirdainjecao do veneno dos tentaculos de anémonas do mar (género
Rhizostoma)emcées: emlugarde tolerancia, asegundainje¢cao provocavadepressao cardiorrespiratoriaainda maisintensa (sensi-
bilizagao), provocando choque e até a morte: “ndo foi um pensamento profundo, mas uma observagdo quase acidental; meu unico
mérito ndo foi outro sendo de nado recusar aceitar os fatos que se apresentavam diante de mim, completamente evidentes.” Alergia,
Anafilaxia, Profilaxia - Prémio Nobel de Medicina (1913)

Eijkman,1900
Usandoadietadapopulagaopobrebaseadaemarrozbranco polido, decidiu tratargalinhas apenas comomesmo arroz, causando si-
nais semelhantes a polineurite humana cuja corregéo dietética era o arroz integral com vitaminas B1 e B6. Beri-Beri

Babinski, 1903

Emlugardoreflexonormal observadoaosearranhararegiaoplantarlateraldo pé (flexdoplantardosdedosdopé), nos casosdeleséo
dosistema piramidalacimade S1, observou este reflexo superficial patolégico em pacientes acimade 2 anos: “flexao plantar do halux
com abertura dos outros dedos”. Sinal de leséo piramidal (Babinski)

Carlos Chagas,1909
Em 14/02/1909, examinando o sangue de Berenice, uma menina febril que Ihe fora trazida com suspeita de malaria e haviatambém
sidopicadapeloinseto“barbeiro” (Triatoma), detectou Trypanossomacruzi: eraa 12 paciente chagasica. Tripanosomiase Americana

Papanicolaou,1923 - ...geneticista pesquisador de cancer através da microscopia de esfregago vaginal em cobaia (ciclo estral). Ao
replicarométodoem mulheres, surpreendeu-se ao detectar células anormais nalaminade paciente com cancerde colo uterino: “A 12
observacéo de células cancerigenas no esfregaco vaginal proporcionou-me a maior vibragdo de toda a minha carreira cientifica.”
Teste de Papanicolaou para exame de esfregago vaginal na prevengao de cancer de colo de Uteroja salvou avida de milhdes de pes-
soas

Ridley,1949

Em 1941, Ridley, examinando pilotos ingleses com lesao intra-ocular causada por estilhagos dos “cockpit” plastificados de seus
avides-caga, observou que os fragmentos de polimetacrilato eram inertes; em 1949, implantou a 12L10 de plastico (transpex). Lente
Intraocular - LIO

Kleitman e Aserinsky, 1952

Kleitman (1952) confirmou as observagdes coletadas no bergario de Aserinsky, quanto ao 1° relato do sono REM: “os olhos do bebé
imével se movimentam rapida e circularmente abaixo das palpebras em periodo variado e em varios surtos durante anoite”. Sono Pa-
radoxal - (REM)
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Watson e Craig, 1953

Ademonstragdodaduplahélice helicoidaldo DNAdeuinicio aciénciadagenética. Em 1968, Watson confirmou ter utilizado afamosa
fotografia 51 ndo publicada de Rosalind Franklin (cedida por Wilkins) em sua pesquisa sobre o RNAVviral. Estrutura da dupla. Hélice
do DNA. Prémio Nobel de 1962

Ingran, 1957

...oestudodaquimicadas proteinas das hemacias drepanociticas resultaria na descoberta de doenga molecular, decorrente da mu-
tagéo génica em um unico ponto do segmento da cadeia g da hemoglobina (Hb): a seqiéncia de aminoacidos da Hb normal (6° resi-
duo), ValHis Leu ThrPro Glu Glu é substituida pelasequéncia Val His Leu Thr Pro Val Glufalcémica (S). Anemia Drepanocitica (Falci-
forme)

Evolucéo Serendiptica da Terapéutica
Chas Estimulantes

Xantinas

Shen Nung (2737 a.C)

Segundolendachinesa,oimperadorestavafervendo aguaparabeber, pois acreditavaque fervidatornar-se-iapotavel, quando algu-
masfolhas sedespenderamdaplanta Camellia sinensise cairamnaaguaemebulicdo. Alémde novo sabore aromaagradaveis, oim-
perador atribui ao cha “ aumento do vigor corporal e abertura da mente. Uso social.

Nativos da Nigéria

Segundalendaafricana, ummonge observou que caprinos se tornavamexcitados aocomerem sementes secas de plantanativa (gén
Coffea); ochaescuroobtido das sementes torradas e piladas passou a se bebida habitual do mosteiro. Importada e cultivadano Bra-
sil, o café hoje é o cha cafeinado de maior consumo mundial. Uso social

Nativos do México

Apesar da agressao cultural e militar espanhola sobre os povos astecas, permaneceu o habito religioso de se tomar uma bebida
amarga: o cacau, extraido do fruto do Theobroma cacao. Na Europa, os franceses adocicaram-no: “chaud chocolat”; mas os suigos
adicionaram o creme de leite, dando-lhe o gosto definitivo: o chocolate. Uso social.

indios do Amazonas

Contaumalendaamazoénica sobre a morte de Camurupim, o indiozinhno mais alegre, filho do chefe-da-tribo por purainveja do pajé.
Dias apds o sepultamento, seu paisonhou que da suatumba nasceria uma planta cujas sementes teriam aforma dos olhos negros do
Camurupim: todo aquele que tomasse o cha, teriaa mesma alegria do menino. Assim, nascia o pé de guarana Paullinea cupana, rico
em xantinas. Uso social.

Povos dos Pampas e das Missdes
Os antepassados e povos nativos da triplice fronteira (Argentina, Brasil, Paraguai) aprenderam folcloricamente a enfrentar as noites
friasdoinvernorigorosocomainfusdoquente dopddefolhassecasdallexparaguariensisnasuacuiade chimarrdo. Usosocial.

Nativos do Sudao
Ha habito social de se tomar uma bebida forte a base de Cola acuminata, hoje a principal fornecedora de cafeina para a coca-cola
americana. Componente da Coca-Cola

Digital

(Withering, 1775)

...omédicoinglés havia desenganado um paciente seu, gravemente hidrépico (edemaciado) que, por sua conta e risco, resolveu fa-
zerusode umapogao cigana, tendo melhorasignificativa. Withering descobriu que o principal constituinte do efeito “diurético” docha
eraopodasfloresdaplanta“luvaderaposa” (Digitalis purpurea). Agao cardiotdnica e antidisritmica dos glicosidios digitoxina e digo-
xina.

Quinina

(Desde 1630, foi comercializada pelos padres jesuitas na Europa)

Um inca peruano com violenta febre malarica resolveu aplacar a sua sede durante sua estafante caminhada pelos Andes e tomar
aguadeumapogaemque estavamimersasraizes de uma planta nativa “quina-uina” (Gén. Chinchona) de sabor muito amargo. Para
suasurpresa, voltaram-lhe asforgas e baixouafebre. Antimalarico,usadocomo antipiréticoem Cuzcodesde otempodosincas

Vacinagéao antivariélica (Jenner,1796)

...ou sou vacinar (do latim: vaccinia=bovino) somente apds conversar com a convincente jovem ordenhadora: “No, | cannot take
smallpox because |l have had cowppox.”Em 14/05/1796, inoculou,emuma criangade 8 anos (J Phipps), com material retiradode uma
vesiculadamao de paciente comvariolabovina (Sarah), imunizando-a por “variolagao”. Avacina antivariolica erradicou essavirose
do planeta: ultimo contagio em 1977 (Paquistao)
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lodo (Courtois, 1811)
Na obtengéao de nitrato de potassio a partir de cinzas de algas marinhas (nitrato de calcio) trata-se com potassa e H,SO,4, obtendo-se
um precipitado que, se aquecido, dava origem a um vapor de cor violeta (em grego:tod¢(). Anti-séptico prevencao de bdcio

Nitroglicerina (Brunton,1867)

Nas fabricas de dinamite, os operarios se queixavam frequentemente de dor de cabega pulsatil (dilatagao vascular). Em 1890, quan-
doNobel(inventordadinamite) sofriade angina, relutavaemusarotratamento abase de nitritos: “N§o é umaironia do destino que me
tenham prescrito nitroglicerina paratomar? Aquiem Paris achamam de trinitrina, para ndo assustaremos farmacéuticos e o publico”.
Vasodilatagéo coronariana depende do NO

Sacarina (Fahlberg e Remsem,1875)
...realizavam pesquisa no laboratério com uma substéncia sulfamidica que acidentalmente caiu em sua méo e tinha sabor singular-
mente doce. Adogante Artificial (edulcorante)

Heparina (McLean 1916)
Mucopolissacaridio descoberto porestudante de Medicina que procurava no figado substancias trombopléasticas. O principioeraan-
ticoagulante, pois permitia conservar sangue in vitro sem coagular-se. Anticoagulante natural de alto peso molecular

Cumarina (Schofield, 1921)
doencadotrevodoce: excessivatendéncia ao sangramento por qualquerlesdo no gado bovino, quando o trevo no pasto substituiu o
milho. Presenga de cumarinico inibe a vitamina K ({ protrombina). Anticoagulante oral

Insulina (Banting e Best, 1922)
...comajudade McLeod, isolaram insulina a partir do extrato de pancreas atrofiado e demonstraram no cao diabético o efeito hipogli-
cemiante. Inspiragédo alema: o cdo de Mering e Minkowski (1889). Hipoglicemiante; Prémio Nobel 1923

Lisozima (Fleming,1922)
No local da placa com cultura de secre¢ao nasal em que inadvertidamente caiu uma lagrima, observou-se a posteriori redugao do
crescimento bacteriano.

Anti-Séptico

Quinina (Wenchebach, 1923)

|- quinidina

Umseupaciente madereiromelhoravade suadisritmia cardiaca, quandoviajavaa Guianaholandesa;navoltaaHolanda, porém, vol-
tavam. Unica diferenca da anamnese: para se prevenir da malaria na América, tomava o antimalarico quinina extraida da casca da
Chinchona ledgeriana. Antidisritmico

Penicilina (Fleming,1928)

acontaminagao da placade culturade Staphylococcus, durante seus 15 dias de férias, pelo fungo Penicillium proveniente de labora-
torio de micologia do andarinferior no St Mary’s Hospitalde Londres. 1° antibiotico natural bactericida: a mais famosa descoberta se-
rendiptica

Sulfas (Nitti e Bovet,1935)

demonstraram que a atividade bacteriostatica do corante vermelho Prontosil rubrum - sulfamidocrisoidina - dependia da sua cisgdo no
organismo no grupamento ativo sulfamidico (corante branco) com atividade antibacteriana (antiPABA). Sulfas bacteriostaticas (an-
tagonismo metabdlico)

Convulsoterapia (van Meduna,1935)

Tonoclonoterapia cardiazolica (em desuso): convulsao quimica (pentilenotetrazol) no tratamento das psicoses a partir da hipétese
errdbnea de que a esquizofrenia e a epilepsia sao incompativeis. Método convulsivo atual: ECT (Cerletti, 1938) - E C T: Tratamento
(sob anestesia) de pacientes deprimidos com “ruminag&o” de suicidio.

Ciclamato (Audrieth 1937)
“percebeuum sabornitidamente doce no cigarro que fumava, enquanto estavanolaboratério; encontrouno ciclamato aorigemdo sa-
bor". Edulcorante hipocaldrico

Sulfamidotiazol:

Tolbutamida (Janbon,1942)

...reagaohipoglicémicaem paciente comfebretiféide tratado com sulfamidotiazollevou a sintese de derivados paratratamentodadi-
abetes melito. Hipoglicemiantes orais: tolbutamida (1956) clorpropamida (1958)

LSD-25 (Hoffman,1943)
aspiracao acidental do 25° derivado do fungo do centeio, provocou sonhos psicodélicos e alucinagdes. Psicodisléptico
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Metimazol (Jeantet,1944)
...0aparecimentode bocio nos operarios que trabalhavam no laboratério de preparagao do sulfamidiatiazol para sintese do metima-
zol. Antitireoidiano

Carbonato de litio (Cade,1949)
uso de LiCl para solubilizar a aménia, pois estudava o torpor do coma urémico.
Antimaniaco (estabilizador do humor)

Iproniazida (Zeller,1952)
Melhora do humor de pacientes tuberculosos tratados nos primeiros meses, mesmo ainda sendo bacilo-positivos. Antidepressivo
IMAO

Imipramina (Khun,1954)
...inibicdo de recaptagdo de monoaminas ndo melhorava quadro de esquizofreniaapesarda similaridade quimica com os neurolépti-
cos triciclicos. Antidepressivo triciclico.

Diuréticos (Spinnger, Meyer Baer,1959-71)
Sulfamidicos com atividade diurética (inibicdo de alca)
clorotiazida(1957), clortalidona(1959), furosemida(1963), bumetamida(1971)

Cisplatina (Rosenberg,1965)
Durante eletrélise, a inibicao microbiana maior ocorria a nivel dos eletrodos de platina. Quimioterapico imunodepressor

Aspartame (Schlatter,1965)
...“notou, umdia, que os seus dedos tinham um saborextremamente doce”. Lembrou-se que tinha aquecido uma mistura de asparta-
me (tetrapéptico) com metanol na sua pesquisa de agentes anti-Ulcera e a mistura tinha molhado sua méao. Edulcorante

Minoxidil (Dormois,1965)
Anti-hipertensivo, tendo como efeito colateral a hipertricose. Tratamento de alopécia androgina

Clonidina (Sattler,67)
Agonista o, (uso inicial: descongestionante nasal). Reduz a CAM e a PA

Amantadina (Schwab,1969)
Antivirético contra Influenza A2 com influéncia na melhora sintomatoldgica nos parkinsonianos gripados (liberagao de dopamina).
Antiparkinsoniano que melhora rigidez

Lovastatina (Endo,1971)
Durante pesquisa de novos antibiéticos naturais observou que certos fungos eram capazes de produzirum potenteinibidor de produ-
c¢ao de colesterol (defesa contra predadores herbivoros). Produgdo da molécula matriz das estatinas hipolipemiantes.

Ciclosporina (Borel,1976)
Inibicdo das enzimas PPlases muito comuns em plantas e animais, mas que também atuam nas células T (linfécito). 1°imunodepres-
sor efetivo contra rejeicéo dos transplantes

Magainina (Zasloff,1986)
Polipeptidio extraido da secregao da pele de ra. Antibiotico largo espectro

MPTP (1-metil - 4 - fenil - 1, 2, 3, 6- tetra hidro piridina) (Piccinin,1989),

Em 1976, estudantes de quimica, usuarios de opidides, manipularam a molécula da meperidina a fim de aumentar sua poténcia “psi-
codélica” e sintetizaram acidentalmente umaneurotoxinadopaminérgica que provoca apoptoseirreversivel de células da substantia
nigra com inibicéo da respiragao celular: MPTP.

Modelo experimental do Parkinson, pois ainjegao provocalesdodopaminérgica e gabaérgicairreversivel Sildenafil (Bloobel,1996).
Anti-hipertensivo e anti-anginoso, tendo eregédo peniana como efeito colateral Tratamento de disfuncéo erétil
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Anexo Il - Influéncia da Serendipidade na Anestesia

Neurotransmissao

Colinérgica
Loewi(1921)

Oxido Nitrico (NO) 1978
Furghott,Murad,Ignaro
(Prémio Nobel 1986)

Exame Fisico
indice de Apgar(1953)

Ausculta
Laénnec, 1816

Percussao
Auenbrugger (1808)

Assepsia

Anti-sepsia
Semmelweis(1846)

Luvas Cirdrgicas
Halsted (1889)

... descobriu a inibicdo cardiaca vagal através da liberagéo da ace-
tilcolina (Vagusstaff). “A idéia ocorreu em um sonho..., ndo uma
vez, mas duas”

Furchgott observou com ajuda de um auxiliar que acetilcolina (ACh)
produzia relaxamento na aorta com células endoteliais preserva-
das (1978);em 1986, verificaram que a ACh liberava do endotélio
um inibidor: EDRF ou o gas NO.

O insight para elaborar a escala de 3 pontos e cinco parametros
ocorreu em uma aula de anestesia (1949) de Virginia Apgar, quan-
do um aluno Ihe perguntou “quais os critérios para ventilar o re-
cém-nascido. A escala definitiva esta na sua tese de doutoramento
(1953).

... ao atender uma jovem de seios avantajados, enrolou uma folha
de papel, encostou no térax, ouvindo o murmurio e ruidos adventici-
os de uma distancia decente: inventara o estetoscopio.

... método de percusséao do térax, comparando-o a uma barrica de
vinho em memodria do pai taverneiro: o som da batida da ponta dos
dedos na madeiraindicava o volume armazenado, ou entdo, o nivel
do derrame pleural.

Anti-sepsia

Semmelweiss baixou uma portaria (15/05/1847) obrigando os estu-
dantes de medicina e médicos a lavarem as maos com anti-séptico
antes de partejar.

... Halsted pediu a Goodyear que fizesse um par de luvas de borra-
cha para evitar a irritagdo das maos da sua instrumentadora predi-
leta (Hampton) no manuseio do anti-séptico na desinfec¢do do
material cirurgico... um ato de amor, hoje uma medida anti-séptica
universal.

Uso de drogas de agédo autondmica
na anestesia: Parassimpaticomimé-
ticas e anticolinérgicas
nitroglicerina e o NO (originario da
I-arginina endégena) produzem rela-
xamento do musculo liso por ativar a
sintese de GMPc

Avaliacao da vitalidade do re-
cém-nascido no 1° e 5° minutos;
Apgar tornou-se o0 nome mais falado
em bergarios de todo o mundo!

Exame fisico e ausculta peri-opera-
toria

Exame fisico

Prevencao de infecgdo hospitalar e
puerperal

Prevencao de Infecgédo Hospitalar

Anestésico Local

Sintese da Lidocaina
Lofgren e Lundquist, 1943
Uso clinico

Gordh (1947)

Estereoisomeria
Enantiémero L-
Widman, 1988

Mistura Enantiomérica
Simonetti 1999

Em 1935 Erdtman sintetizou uma isogramina (C41H14N;) da grami-
nia Arundo donax com propriedades anestésicas, pois em contato
comallingua, deixava-a dormente....No entanto, os derivados isola-
dos pelo quimico mostraram-se de pouca poténcia. Somente em
1943, Lundqvist, assistente de Léfgren, adicionou um radical metil
ao benzeno (posigao 6), dando origem a lidocaina -LL30 - de agéo
era mais duradoura, segundo testes farmacoldgicos de Goldberg
(1947) e os trabalhos clinicos definitivos de Gordh (1948).

...somente em 1988, introduziu-se o 1° anestésico local (AL), enan-
tidmero levogiro puro: a ropivacaina, vasoconstritor e mais cardio-
estavel; posteriormente, a levobupivacaina.

Simonetti (1999), partindo do “estalo” ap6és uma noite de insénia, in-
troduziu a mistura enantiomérica da bupivacaina, associando
(70%) do isdbmero -D com maior poténcia e toxicidade de com 30%
do isdbmero levdgiro (-L), mais seletivo e menos cardiotéxico, sem
reducéo significativa na duracdo do efeito.

Anestesia topica
Anestesia infiltrativa
Anestesia espinhal
Antidisritmico ventricular

Forma aquiralica
Duragdo intermediaria
Neurotéxica a 5%?

Os isbmeros levogiros sdo mais se-
letivos, mais seguros e mais caros.

Anestésico Inatoério

0>
Priestley, 1772
Lavoisier,1777

N2O
Priestley,1773
Wells,1945

Priestley descobriu 0 O, (“o ar deflogisticado”)... “A sensagéo deste
ar nos meus pulmdes nao era sensivelmente diferente da de um ar
comum; mas achei que meu peito ficou particularmente leve e solto
. Quem sabe este ar puro poderia tornar-se um artigo de luxo”. La-
voisier determinando-o como um dos componentes da atmosfera
(21%) e participante da combust&o interna do organismo.

O dentista Wells mandou seu colega Riggs extrair-lhe um dente
apos inalagédo do N,O as 10h de 11/12/1844, pois na exibigdo co-
mandada por Colton na noite anterior, o jovem Cooley que inalara o
gas, machucara a perna e continuou indiferente, sem sentir nenhu-
ma dor. O fracasso da anestesia pelo N,O durante demonstragcao
para extragdo dentaria em Boston por analgesia insuficiente seria
em 23/01/1845.
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Etileno
Luckhardt,1923

Eter

Lulio, 1275
Cordus, 1540
Long,1842

Cloroférmio
Simpson,1947
Snow, 1953
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... apesar do gas etileno ser toxico as plantas floriferas em estufas,
Luckhardt (1923) apos estudos em animais, persuade a Herb para
que o use misturado ao O, em pacientes cirdrgicos.

O cirurgido Long da Geoérgia nao teria descoberto o poder anestési-
co cirurgico do éter, se numa certa manha nao se lembrasse que na
noite anterior havia se machucado e nao sentira dor ao participar da
uma “jovial festa” cominalagao do éter... Long fez o paciente James
Venable inalar éter até a perda da consciéncia para extirpar-lhe
lesdes cisticas da cabega. (30/03/1842)

Decepcionado do uso de éter em obstetricia, o escocés Simpson
comecou a fazer festas noturnas caseiras entre familiares para ina-
lar diversos gases e testar seu efeito narcético. O cloroférmio se
mostrou superior ao éter (1847).

Este gas esta em desuso desde a dé-
cada de 30.

Somente em anestesia animal Abu-
so social (lolo)

Em desuso desde 1960
Abuso social (lolo)

\/enosos

Neuroléptico
Charpentier,1949
Laborit,1949

De Castro,1959

Benzodiazepinico (BDZ)
Sternbach,1957
Randall, 1959

Barbiturico
Von Bayer, 1864
Lundy e Waters, 1934

Derivada da prometazina, bom anti-histaminico e nulo antimalari-
co, a Clorpromazina(CPZ), mostrou-se decepcionante contra a his-
tamina, mas era muito sedativa. A CPZ foi oferecida a Laborit
(1949) que elaborou o coquetel litico para produzir hibernagao arti-
ficial neuroléptica e tratar choque cirurgico (prometazina + meperi-
dina + clorpromazina). de Castro (1959) introduziu a
neuroleptoanalgesia, combinando neuroléptico de agao curta, de-
hidrobenzoperidol + fentanil (opidide) + O, + curare. Cedida aos
psiquiatras Delay e Deniker (1952), a CPZ foi pioneira no
tratamento de esquizofrénicos com bons resultados, sendo
chamada de “esvaziadora de asilos” na década de 50.

O uso do 1°BDZ -clordiazepoxido- por Sternbach como tratamento
alternativo de esquizofrénicos nao foi satisfatorio. No entanto, se-
gundo a enfermagem, ... ndo abolia as alucinagbes, embora os pa-
cientes ficassem “mais calmos” nas enfermarias. Apds ensaios do
farmacologista Randall, ficou demonstrada a capacidade de redu-
zir a agressividade do macaco Rhesus - “taming effect”, criando o
grupo dos ansioliticos gabaérgicos: diazepam (1959), lorazepam
(1975), flunitrazepam (1977) e o midazolam(1980) mais hidrossolu-
vel que corrigiu o ardor a injegao e flebites, além de diminuir efeitos
tardios (um s6 metabdlito).

von Bayer sintetizara a malonil uréia, destituido de efeito central
por ndo ser lipossoluvel. Ao comemorar o feito, denominou o novo
composto de acido barbitdrico: uma homenagem a Santa Barbara
ou a uma gargonete da cervejaria que costumava freqlientar, cha-
mada Barbara... Os tiobarbituratos de agao ultracurta metohexital e
o tiopental sédico, permitiram a Lundy e Waters revolucionar a
anestesia pela rapida inducéo venosa (1934).

Antipsicotico
Neurolepsia
Antiemético
Anti-solugo
Hipotermia
Sedagédo

Ansioliticos Bloqueadores neuro-
musculares Sedativos Hipnoticos
Amnésticos Anticonvulsivantes

Hipnose
Indugdo anestésica
Anticonvulsivante

Serendipity in Medicine and Anesthesio-
logy

Nilton Bezerra do Vale, TSA, M.D.; José Delfino, TSA,M.D.;
Lucio Flavio Bezerra do Vale, M.D.

INTRODUCTION

Fear of death, existential vicissitudes and survival require-
ments were the creative sources of Medicine (the art of cur-
ing) andreligions (life beyond death)in primitive civilizations.
Atthe light of history, the search for health and life preserva-
tion has not always been worth a glorious and altruistic jour-
ney, becauseitwould always face socialirrationality and self-
ish attitudes "°. Democritus’ statement (460 b.C.): “Every-
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thing existing in the universe is fruit of chance orneed”, would
resultin the popular aphorism: “need is the mother of inven-
tion”. Following medical and anesthesiologic history lines,
one may predictthat newtechnical and scientificadvances of
this century will continue to greatly overcome major medical
inventions and discoveries of the last two millennia.
Fortuitous “accidental chances” will continue to play impor-
tant role, because they represent 60% of major medical
breakthroughs: penicillin, vaccine, anesthesia, DNA, X-rays
and microscope, with the granting of three Nobel Prizes 5"
(Chartl). Increasing influence of physiology, biophysics, bio-
chemistry, pharmacology and monitoringnanotechnologyon
the fast evolution pace of modern medicine shall go well be-
yond of what can be imagined today. Undoubtedly, it would be
fascinating to anticipate the next steps in managing anes-
thetic-surgical patients .
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Chart | - Ten Major Medical Discoveries and Inventions

01. A. Vesalius (1514-64) - Human Anatomy: De Humani Corporis
Fabrica (1543)

02. W. Harvey (1578-1657) - Blood Circulation: ... de motu cordis et
sanguinis...(1628)

03.  A.van Leeuwenhoek (1632-1723) - Microscope (1675)
04. E.Jenner (1749-1823) - Anti-variola vaccination (1796)

05.  C.Long (1815-78) Surgical Anesthesia with Ether (30/03/1842) W T
Morton (1819-68) (16/10/1846)

06.  Wilhelm Roentgen(1845-1923) - X-Rays (1895) — Nobel Prize 1901
07. R Harrinson - Tissue Culture (1907)
08. N Anichkov e Salatof - Cholesterol (1913)

09.  A. Fleming (1881-1955) - Antibiotics Era: Penicillin (1928) —Nobel
Prize 1945

10.  Wilkins(1916-),Watson(1928-),Crick(1916-)- DNA Double Helix
(1953) Nobel 1962

According to Friedman & Friedland ™

Most important Western Medicine discovery was explaining
the closed circuit between heart and vessels through which
blood with its nutrients and gases flows. Previous circulation
descriptions, such as of the Chinese emperor Huan-Ti (2650
b.C.) and of Roman physician Celsus (50 a.C.), were incon-
clusive. Harvey’s (1628) individual study on circulation has
marked the beginning of physiology scientific study through
the novel principle of medical experiment. In his De Motu
Cordis, the British scientist has obtained anatomic precision
dynamization of Vesalius Factory (1543) with promising ad-
vances in the physiological study of fundamental aspects of
human body and its functions.

Healthy body is a consequence of moving, because life it-
selfis represented by a series of movements in search for
homeostasis and rheostasy maintenance of the internal
medium, according to principles advocated a posterioriby
C. Bernard (1813-1878) and Cannon (1923). As from the
17" century, most majordiscoveries took placein universi-
ties through a scientific method based on Bacon
(1561-1626) and Descartes (1596-1650) mechanicist and
rationalistconcepts, againstthe empirics of previous spec-
ulative methods. The new scientific method started to lead
logic and experimental reasoning to elucidate major basic
life scientific enigmas *'°.

Definition of Serendipity

Although scientific progress is commonly considered the re-
sult of strict research and consistent multifactorial analysis,
one cannot exclude good luck and accidental surprises from
discoveries and inventions. More than twenty of major sci-
ence and medicine inventions, even being worth the Nobel
Prize, were consequences of fortuitous chances. So, in de-
veloping a research protocol, unexpected facts or conse-
quences of serendipity may be beneficial and even provide
new scientific findings.

Revista Brasileira de Anestesiologia
Vol. 55, N° 2, Margo - Abril, 2005

Many scientific and medical discoveries happened without
inventors having the slightest idea of was being discovered.
Thecommonlinkamongdiscoveries, such as X-rays, penicil-
lin, vaccination, stethoscope, anaphylaxis and anesthesia
may be luck, chance and bias, not always programmed. Ac-
cording to Pasteur (1848), frequently favored by serendipity,
“inthe observation field, chances will only favorwell prepared
minds”. American physicistHenry (1842) has expressed sim-
ilarideas: “Seeds of discovery are constantly floating around
us, but they only take roots in minds well prepared to receive
them”?°?°_ The Bible has something similar in the sower’s
parable “and other seed fell into good soil and brought forth
grain” (Mc, 4:8) %. This coincidence or fortuitous chance is
implicitinthe word serendipity, and medical science historyis
full of theModelo experimental do Parkinson, pois a injegcéo
provoca lesdo dopaminérgica e gabaérgica irreversivel
Sildenafil (Bloobel,1996). Anti-hipertensivo e anti-anginoso,
tendo erecdo peniana como efeito colateral Tratamento de
disfuncao erétilm 4152024,

Etymologically, English termination - ty has originated from
Latin - tatis and medium English - tie, which have evolved to
dade in Portuguese: gravity (gravidade), normality
(normalidade) reality (realidade), honesty (honestidade),
etc., although there are exceptions such as purity (pureza).
Serendipity is starting to be part of our daily vocabulary to de-
fine fortuitous chances leading to unexpected discoveries,
especially in the scientific field.

Most adequate adjective would be serediptic 2°?”. As op-
posed to other words and/or neologisms, the origin of seren-
dipity may be precisely dated: January 28, 1754. Britishwriter
and politician Sir Horace Walpole (1717-1797) has used this
wordforthefirsttimeinhisletterstodefine occasional discov-
eries different from those being looked for. In a letter to his
friend H. Mann, he described hisluckinfinding an old painting
of the countess of Tuscan, Bianca Capello: “this discovery is
almost like the ones I call serendipity, a very expressive word
which, since | have nothing else to tell you, | will explain: once
Iread a somewhat stupid romance called “The Three Princes
of Serendip”. While Their Highnesses travel, they were al-
ways discovering, by accident or sagacity, things they were
not looking for ...”

So its origin is Serendip, old Ceylon name (currently
Sri-Lanka), a Persian corruption of the Sanskrit
Sinhaladvipa, “the island where lions live”, for most known
names Sinhala or Sinhalese. This is an Eastern story “The
Three Princes of Serendip”, was published in Venice (1557)
by Tramezzino, and talks about the trips of the three sons of
King Giaffer with the description of their unexpected discov-
eries #?*?* The Brazilian literature has a folklore character
similar to the princes, who is Pedro Malasarte: “he shot what
he saw, but killed what he couldn’t see”... Amore consistent
analysis ofthe “History ofthe Three Princes of Ceylon” shows
that Walpole was betrayed by his memory: serendipity dis-
coveries were not due to chance, because problems and
enigmas faced by the princes were solved by sagacious de-
ductions ""%2024,
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His intention, in fact, was to create an unfavorable mental
state, combining Latin etymology for serene (serena) and
stupidity (stupiditas) 2°?*?%?” |n the realm of scientific dis-
coveries, serendipity is a fortunate finding for the researcher
with his mind prepared to understand the new picture and ex-
tract from it consistent deductions, as chemist Pasteur and
physicist Henry had already stated "*°. Even logic induction
processes should be open and without prejudice, because
observation should not be deprived of a certain level of fan-
tasy and abstraction; it should go one step further, enabling
deduction ability and allowing the acceptance of the unfore-
seennotonlyasafailure butalso as a potential problem solu-
tion or deviation toward a new discovery. Some authors are
even developing special software programs to help the
serendiptic research process >%.

The linear approach of science development as direct result
of rationality is far from reality, since a surprising number of
scientific findings are result of fortunate chance: chance and
chaos are constantly on ourway and may change experimen-
tal conditions for better or for worse, since final finding was
not directly being looked for *'***. Beveridge, in his book
Seeds of Discovery, distinguishes three types of casual dis-
coveries: 1% - intuition as from overlapping of ideas (inspira-
tion, insight, etc.); 2" - eupexa-type intuition (I foundit!); 3" -
serendipity (fortunate accidental discovery) 34 There are
several opportunities in academic life to experiment seren-
dipity: during routine work, when scientists are looking for re-
sults through an experimental hypothesis and a pre-estab-
lished plan to confirm it.

By practicing serendipityitis possible to find many things out-
side theinitial searchif a careful protocolis developed. Some
authors have evendreamed of “fortunate chance” the day be-
fore the essay (Kekulé’s benzene ring in 1865, Loewi’s ace-
tylcholinein 1921), while others had the fortuitous insightdur-
ing a sleepless night (Mestral’s Velcro in 1948, Simonetti’s
enantiomeric mixture in 1999). This modern neologism was
born from the fiction imagined in old Ceylon (Serendip) and
may now be experienced during a dictionary query (one word
is initially looked for and another one is found...); or even
when using keywords for Internet queries (Ovid, Medline, fa-
vorite sites, etc.).

Infact, some authors already considerthe Internetas the ma-
jor forger of serendipity in modern science world 2#%%2 The
termhas alsobeen extended tonamerestaurants, shops and
travel agencies, among others, where itis expected that cus-
tomers will make fortunate discoveries, by chance, of veryin-
teresting and pleasant things which they were not initially
looking for 24 Whatis the role of luck or of fortunate chance
in serendipity discoveries? In addition to unexpected chance
and luck, fortuitous discoveries are different from that being
studied by scientific methods, because they require special
investigation qualities to “see what others had not seen, and
think on what others had not thought” (Szent-Gyorgyi, Nobel
Prize 1937).

Serendiptic investigators’ qualities are: curiosity, patience,
commitment, organization, stubbornness, that is insight
(“brainwave”) in theright place in the right time, in addition to
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lotsof perspirationandinspiration. Itisimportant, however, to
re-explain the role of researchers who have previously dedi-
cated to the same subject with similar objectives. Most spec-
tacular medical discovery - penicillin - is the best known ex-
ample of serendipity.

If it weren’t for the accidental discovery of glass by the Egyp-
tians who cooked clay pottery (6000 b.C.), andifthe lenses of
van Leeuwenhoek’s rudimentary microscope (1675) had not
discovered the existence of microbes in a raindrop collected
days ago, Fleming (1928)would not have had bacteriological
knowledge or interest in observing the growth of Staphylo-
coccus aureus in culture medium; especially when
Penicillium mold, which by chance came from the lower hos-
pital floor where mycology was studied, had “contaminated”
and prevented the growth of staphylococci.

The previous interest of the Scottish on the bactericidal ac-
tion of tear lysozyme was also valuable (1922). Chinese,
Egyptian and Greek reports bC already refer to the use of
moldy bread to treat infected wounds. Fungi-contaminated
cultures have generated several observations on bacterial
growth among 19" century microbiologists, such as:
Penicillium glaucum mold does not inhibit bacterial growth
(Roberts, 1874); Anthrax bacillus does not grow in mold-con-
taminated cultures (Pasteur and Joubert, 1860). Lister
(1871), creator of surgical antisepsis, has noted that
fungi-contaminated urine samples did not allow for bacterial
growth. Duschene’s doctoral thesis (1897), describes in ani-
mals the antimicrobial efficacy of Penicillium mold.
However, itwas only during the London Summer of 1928 that
Fleming isolated the fungus inhibiting Staphylococci growth
in culture medium and has named it penicillin, although con-
sidering unlikely its future systemic use. In fact, if it were not
forthe efforts of Australian Florey (1898 - 1968) and of Oxford
investigators Abraham and Chain (1906 - 1979), penicillin
would not have been systemically used for the first time in
osteomyelitis (1941), or cultivated in large scale in beer bar-
rels,tobe purified, crystallized and universally traded as from
the allied war effort to save millions of lives from home or
nosocomial infections. Chain, Florey and Fleming have
shared the Nobel Prize of 1945 310:1%.14.20:23,

Notorious Serendipity Examplesin Science and Technology

Many accidental technological discoveries are important for
our daily lives, even outside the biological field. Discoveries
andinventions are notalwaysfruitof super-intelligence or no-
torious creativity because numerous products, technical pro-
cedures and scientific principles were discovered by chance.
Sometimes they are fascinating and even anecdotal stories
because they reveal the curious and questioning spirit of hu-
man minds along time ®'* %22 Accidental or not, inventions
(bread, wine, microscope, dynamite, Teflon, Velcro, etc.)and
discoveries (vaccine, penicillin, X-Rays, plastics, etc.) are
human acts impregnated with curiosity, perseverance, stub-
bornness and luck. Some fortunate chances have already
happened before Christ, as bread and wine fermentation.
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Bread originated inthe old Egyptian civilization: wheat grains
were smashed between stones, mixed with water (contami-
nated with Saccharamyces yeasts) and the dough was dried
in the sun until bubbles were seen (CO, gas from fermented
sugar), when it was then warmed between hot stones ... rec-
ipe that until today still requires time (dough proofing), heat
(kneading it at 28 °C) and love. Grape fermentation by
Bortrytis cinerea yeast (peel contamination) to produce wine
goes back to 8000 years bC in old Mesopotamia, when some
absentminded peasant has forgotten his bunch of grapes
2830 Finding it some days later, he has eaten the grapes and
has become very happy due to alcoholemia! (Exactly whatis
done today by the blue jay with the pine of Parana’s Arauca-
ria). Inthe 8" century, Carlos Magno asked forawine different
from the red one that dyed his beard. The monks had pro-
duced the white wine (grapes without peels) to grant him. In
table Il there are the main serendiptic inventions and discov-
eries in a chronological sequence.

Serendipity in Medical Research and Practice

Systematic research carried out by privileged minds or very
stubborntempers has been successfulinachievingits objec-
tives and goals, especially in the academic world. The open-
ingtointegrate basic sciences and Medicine was started dur-
ingthelasttwo centuries of majordiscoveries andinventions.
According to old Chinese reports, witch doctors have discov-
eredthatbattle wounds caused by dartsand arrows were less
painful and would more rapidly heal than those caused by
other blunt or perforating weapons. Acupuncture was born
from this “fortuitous” medical observation by replacing darts
by needles to increase “yang” energy during war and peace!
Frontiers of natural sciences are no longer well defined and
clearin research, and there are always conditions for casual
and fortuitous “findings”: the searchforoneresultmayleadto
another, sometimes of greater value 2?2, Serendipity has
played a major role in the discovery and development of de-
vices, drugs and treatments; some serendiptic discoveries
have even given place to new ideas influencing major scien-
tific investigations of natural phenomena '#20-23:31-48

Attchment Il shows the chronological follow up of serendip-
ity’s participation on medical-related discoveries and inven-
tions - devices and pathophysiological processes - as well as
the chronological analysis of the evolution of drug and biolog-
ical therapy throughout times as from serendiptic findings.

Serendipity in Anesthesia

In the history of science and Medicine (Attchment | and Il)
several and admitted cases of serendipity have radically
changed the destiny of humankind. As from urea synthesis
(Wholer, 1928), most discovered drugs started to be syn-
thetic, being investigated as from trial and error methods, as
opposed to the 19t century when natural drugs prevailed
(vegetal, animal and mineral). The discovery of general
anesthesia and local analgesia in the 19" century has
bannedtheterrorof supposedlyimplacable sufferingand has
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become a barrier against the torture of irremediable surgical
pain.

Attchment Ill shows the technological advance anesthetic
drugs synthesis (analgesics, anesthetics, amnesiacs and
muscle relaxants), both nonspecific and those able to selec-
tively interact with central and/or peripheral receptors and
neurotransmitters, however without ruling out the participa-
tion of serendipity. In addition, thereis are-reading of mecha-
nisms and procedures which are the focus of modern Anes-
thesiology research, provided they were fruits of serendipity
3,5,21,49-62

Technical and scientific advances in drugs, monitors and an-
esthetic procedure-related techniques have slowly in-
creasedsafetylevelsbydecreasing anesthetic-surgicalmor-
bidity and mortality. The first epidural anesthesia performed
by Corning (1885) cannot be considered serendiptic, be-
cause not even him could understand what he had done; his
anatomic conception was wrong and his clinical objectives -
treatment and cure of a compulsive masturbator (seminalin-
continence) and of a chronic neuropathy - were not reached
®0 It is worth stressing that scientific studies in the areas of
chronobiology, chronotoxicology and chronopharmacology
are showing that rhythm is intrinsic to live matters so that ex-
perimental findings related to seasonal and/or circadian vari-
ations can no longer be considered casual or serendiptic.
De Virey has shown in 1810 that morphine would promote
best analgesic effects at night, because in the morning the
constipating action would prevail. Currently, circadian varia-
tion of central action liposoluble drugs is well known and an
example would be the highest potency of local anesthetic
amino-amine during the day, and of etomidate and halothane
at night 22562 However, one cannot deny that major scien-
tific (Attchment 1), medical (Attchment II) and anesthetic
(Attchmentlll) discoveries may be called serendiptic, in spite
of the commitment of the investigator, of accurate sense of
observation and of creative skills for the experiment not to go
unnoticed by the media.

Serendipity has also influenced therapeutic and tactic option
in at least two anesthetic situations, aiming at optimizing re-
sults and minimizing complications: post-dural puncture
headache treatment and anesthetic preconditioning for an-
esthetic managementof cardiac patients. In this case for car-
diac surgeries (1999) the use of halogenate inhalational an-
esthetics in heart diseases with myocardial ischemia is rec-
ommended to improve hemodynamic conditions, when
isoflurane had been initially condemned for cardiac patients,
especially due to the “stealing” of coronary flow. Urgency in
decreasing hospital surgical costs was orienting cardiac sur-
gery toward early discharging patients (fast track).

High opioid doses as single analgesics started to be replaced
by short-life inhalational agents, for allowing earlier
extubation and ICU discharge, decreased postoperative
ischemic episodes and lower hospital costs. Clinical and lab
investigations have shown that short ischemic bursts (< 2 h)
are protective, thatis, they “precondition protecting” against
prolonged myocardial ischemic periods %%, This mecha-
nism is similar to hormesis and is multifactorial for involving
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axoplasma and neuronal membrane elements: G protein,
PKC, NO, O "and K" channel receptors. Halogenate would
protectagainstmyocardialischemiabyimproving ventricular
function and decreasing post-ischemia enzymes release
with decreased morbidity and mortality, representing more
than just costs reduction or mere hospital savings 34%3:¢°.

Epidural autologous blood patch is the most effective treat-
ment (93%-97%) for post-dural puncture headache (1% to
70%). Bier,in 1898, has gone through the unpleasant experi-
ence of 7 days of post-dural puncture headache, but had al-
ready correlated the etiology to liquor hypotension % Re-
viewing his spinal anesthesia records, Gormley (1960) has
observed lower incidence of headache in patients in whom
blood was seeninthe needle during spinal puncture! He then
decided to epidurally inject 2 to 3 ml of autologous blood in 7
patients with post-dural puncture headache and has ob-
served total relief in 30 minutes. Only 12 years later, Di
Giovanni and Dunbar have returned to the idea and per-
formed more systematic studies (more than 100 cases) with
highervolume patches (> 12 ml) with satisfactory results both
by closing needle hole with fibrin (inflammatory reaction) and
by increasing epidural pressure with less stress on
meninges. Currently, prevention consists of fine needles and
therapy is divided in stages: 1° - bed rest, fluids and analge-
sics; 2nd. theophylline, caffeine, ACTH or sumatriptam; 3.
heroic treatment is epidural autologous blood patch with re-
liefrates of 80% to 90% 24 hours afteritis performed, begin-
ning, alreadyinthe presence ofinflammatory process %672,

Serendipity and Creativity in Research *

Among philosophical and psychological theories studying
creativity, some are descriptive and based on scientists’testi-
monials stressing the unconscious character of the work,
while others emphasize individual motivational and cognitive
traits '". Criatividade is also a neologism of the Portuguese
language, coming from the English words creativeness and
creative. Inthe Dictionary of Portuguese Language there are
several definitions of create: give existence, take from noth-
ing, support, produce, invent, etc. Indaily anesthetic practice
one may find activities resulting from serendiptic creativity,
thatis, resulting from something not usual or intentional, but
simply casual. Some examples are: conscious sedation with
N,O in the medical office, due toits decreased analgesia and
mild hallucinogen action (Wells, 1844); induction with
thiopental when its precursor, non-sulfurous barbituric acid
has no brain effect whatsoever and may even trigger por-
phyry crisis by inducing A-ALAsynthetase (Bayer,1864;
Lundy,1934).
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Serendiptic creativity may occur during or outside non-ca-
sual creativity process, for example: a posteriori analysis of
Aserinsky description on neonates rapid eye movements
(REM) by professor Kleitman (1952); it may also happen in
different periods, such as Priestley’s O, discovery (1774),
which has only been confirmed after its replication by
Lavoisier (1777).

Onthe other hand, intentional or non-serendiptic creativity is
far more frequent because itis scheduled with previously de-
fined goals and objectives. Examples: topic cocaine analge-
sia: there were already some reports on “dormant” tongue by
the Incas (1533), von Anrep (1858), Niemann (1860) and
Freud (1884). Specially after its dilution in hydrochloric acid
performed by Niemann (1860) makingitinjectable (more sta-
ble and soluble in water) with Pravaz or Wood needle (1851)
(1853) has given birth to loco-regional anesthesia (Kdller,
1884); analgesia and unconsciousness by ether aspiration
was the starting point for general Inhalational anesthesia
(Morton, 1846). In addition to knowing the work of his chemis-
try professor on the use of ether for animal anesthesia, there
are rumors that a dentist was present during surgeon Long’s
anesthesias (1842); spinal anesthesia (Bier, 1898) allowing
intra-abdominal surgeries in conscious patients was helped
byadequate anatomicunderstandingandthe accesstolarge
Quincke needle for lumbar puncture (1881) 3.

Finally, regardless of serendiptic contribution, experimental
success is almost always based on the joint efforts of several
investigators and of thinkers preceding them with inspiration
andtranspiration. Ifitis easierto observe whatis foreseeable
and logic, it will always be more difficult to see what goes
against all expectations, because a stereotyped view may
discredit and render banal the experimental work, even if ex-
tremely difficult, creative and provoking. Daring is needed to
face laboratory phenomena which “refuse” to respect estab-
lished theories, provided the possibility of a serendiptic find-
ing is not discarded: today’s truth may become tomorrow’s
“fashion”!

So, updating in the area (basic or applied) should always be
investigators’ drive, both by periodic literature reviews, and
by active participating in courses, seminars or via Internet.
Natural phenomena are mechanically linked to each other
and areimpregnated with historicity, because several discov-
eries and inventions, serendiptic or not, should largely be
credited to those who have previously dedicated themselves
to them and whose history should not be forgotten #2024,
Paraphrasing the classic Greek thought: “Gods are more
complex in their desires than mortals, the culture of whom is
always more ambivalent, atragedy exhaustively examinedin
search of a sense for human life".
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Attachment | - Serendiptic Discoveries and Inventions

Investigator

Serendipity

Intercurrences

Archimedes Sec llI
AC
Columbus, 1492

Dom Pérignon, 1661

Newton,1687

Fontana,1709

de Mairan,1729

Champollion,1799

Volta,1800

Oesrted, 1820
Wholer, 1828

Daguerre, 1838

Goodyear,1844

Kekulé, 1858

Perkin,1860

Nobel,1865

Baeyer,1870
Chardonnet, 1888

Pemberton,1886

Becquerel, 1896

Kellog,1898
Benedictus,1903

Patrick,1924
Carothers,1935

Plunket,1938

Thrust Principle
Discovery of the Ameri-

cas
Champagne Wine

Universal Gravitation
Law

Discovery of Pompeii
Ruins starts Archeology

Circadian Rhythm

Stone found in Rosette
(Rashid) with Egyptian
and

Greek writings.

Galvanic battery
Electromagnetism
Beginning of organic
chemistry

Photograph

Vulcanized Rubber

Benzene’s molecular
formula.

Synthetic dye: Crimson
Aniline

Dynamite

Synthetic Indigo Dye
Artificial Silk (Rayon)

Coca-Cola

Natural Radioactivity

Cornflakes
Safety Glass

Synthetic Rubber
Nylon (1 synthetic

fabric)
Teflon
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The “eureka!” “| found!” shout after water flooding proportional to the volume of his
body entering the bathtub.

Search for Western oceanic route to Indias looking for the trade of jewels and spices

Abstemious monk of the Hautvillers abbey has “invented” sparkling wine after twice
fermenting and preserving CO; inside the bottles of white wine (with reinforced corks)
which were stored in the cellars of the French region of Champagne (Reims)

An apple dropping (!) in front of him in a full moon night has given him insight that the at-
traction force would be the same that maintained moon and planets in their orbits d”
proportional to their masses and i~ proportional to the square of the distance.

... architect in charge of digging a tunnel in the mountain to canalize Sarno river water
has found the ruins of an old city: Pompeii, destroyed by a violent Vesuvius eruption
(79bC), eight meters below volcanic deposits.

In constant obscurity, the opening and closing movement of Mimosa pudica leaves has
persisted, coinciding with environmental day and night (1%' Chronobiology experiment)

... part of pharaoh Ptolomeus V decree manuscript (196 bC) to celebrate his crowning,
engraved in black basalt in three languages, allowed him to decipher hieroglyphs
(1818) unveiling the secrets not only of Egyptian writing, but also of Egyptian civilizati-
on.

Influenced by Galvani, he developed a device made of blades soaked in saline, con-
nected to metal wires to conduct electricity produced by chemical reaction among cop-
per wire, iron bar and saline: voltaic battery.

“observed that an electric current in a wire would deflect the needle of a magnetic com-
pass in the proximity”

1% organic synthesis by heating ammonium cyanate: urea has marked the beginning of
vitalism fall.

Vapor coming from accidentally broken mercury thermometer inside the wardrobe has
acted as developer when getting in contact with silver iodide, mysteriously revealing
diffuse shapes!

When a piece of natural rubber (latex) fell in a hot pan with H2SO4, sulfur formed an
elastic gum that would not crumble, being more resistant than natural rubber.

Inmy dreams, “Atoms were jumping in front of me: smaller groups were keptin the back
and long lines, all together, in pairs and interlaced in movements similar to a snake ...
one snake had grasped its own tail and this way it turned”

...observed that hydroalcoholic solution used to clean a pitch container for supposed
quinine synthesis had become bright crimson: aniline, 1% synthetic dye of the fashion
world.

As he was able to stop bleeding of a finger cut with a glass fragment by applying colloid,
he has also mastered nitroglycerin explosiveness, mixing it with silica, dry seaweeds
(kieselguhr) and other adsorbent additives, forming a safe mass against physical
shocks and heat.

... accidental breakage of the lab thermometer within a mixture with indol made mer-
cury react as catalyst, resulting in synthetic indigo.

... a glass of colloid was spilled in nitrocellulose and not immediately cleaned; after-
ward, when cleaning, he found a sticky and viscous fluid forming long and thin fibers.

Due to lack of natural fresh water, the pharmacist was forced to use tonic water to bottle
a beverage to “cure from insomnia to melancholy” made of South American cocaine
and African caffeine, which has given it its final sparkling characteristic.

... he kept an uranium compound together with a photographic film in a drawer; in deve-
loping the film he noted signs of radiation (rays).

Have resulted from forgetting corn in a lit oven for a whole day.

...dropped a glass bottle made up of polyvinyl butyral layers: the bottle broke, but frag-
ments remained united maintaining its original shape.

When washing remnants of reaction in tanks containing naphtha and butadiene gas
with alcohol, he noticed a dark elastic residue: dimethylbutadiene

...an assistant has leftimpurities in a container with neoprene for rubber synthesis; du-
ring retesting one week later, he found polyamide and polyester.

In cutting a supposedly empty cylinder which contained PTFE (polytetrafluoroethyle-
ne), he observed the presence of a white residue: Fluorocarbon (Teflon).
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Calvin, 1946 Photosynthesis: 3C Pentose cycle occurs during the dark photosynthesis cycle with the use of CO, and
Way in the dark production of glucose, using NADH2 energy and 1st ATP energy dependent luminous

phase on light and water. “I was driving when it occurred to me, suddenly, also in a mat-

ter of seconds; the cyclic nature of carbon pathway became clear to me in a matter of

30 seconds”.
Muhammad, 1947 Manuscript Rolls of In the desert beaches of the Dead sea (Qumran), the young Bedouin Muhammad
Dead Sea edh-Dhib, looking for a lost goat, has thrown stones in a narrow crevice of a large rock

and heard the noise of breaking pottery. Entering the cavern he has found jars with
aged goat leather rolls “written” with old Biblical manuscripts (2220 bC)

de Mestral, 1948 Velcro How could burs stick so stubbornly to his clothes and to the fur of his dog without adhe-
sive? By looking at the microscope he has found that burs tips ended in minute hooks
which would stick to any hairy thing.

Hetrick,1953 Air bag ... after dinner he imagined the “salvation bag” (air bag) using an accelerometer inte-
grated in a single chip: after the shock, an electric circuit was activated causing the “ex-
plosion” of azide sodium and producing N2 (non toxic) with instantaneous filling of the
“salvation balloon”..

Townes & Schaw- Laser Beams As from MASER, which interacts stimulated molecules and microwaves with radiation

low,1960 emission in “spectroscopy”, they have discovered the LASER (“Light Amplification by
Stimulated Emission of Radiation“). Maimam has invented the 1st device based on
ruby light emission (photons emitted by chromium atoms).

Penzias & Wilson, Big Bang Theory ...testing a radiotelescopic antenna, they have detected the spectrum of baseline noi-

1964 se uniformly coming from all directions: it was cosmic radiation from the background,
remaining echo of the explosion which has created the universe..

Bell & Hawish, 1967 Pulsars They detected a pulsatile signal in the radiotelescope: first recording of a neutrons star

in fast rotation (Pulsar).
Silver & Fry ,1974 Self-adherent  pa- ...Silver had given up a very weak glue when Fry, used to mark his Church song book

per(post-it) with pieces of paper, thought about the new glue because it was strong enough to tem-
porarily stick to the pages, and weak enough to be removed withoutleaving marks..
Christy, 1978 Pluto’s Caronte Moon He was studying previous months pictures of Pluto’s orbit and has found his moon.

“The machine he used had problems and while the technician fixed it, he asked Christy
to stay with him to help him. While waiting he made his discovery”.

Attachment Il - Medical Serendipity Chronology

Pathophysiological Devices and Processes

VanLeeuwenhoek, 1675 -Use ofamplifyinglenses to see forthefirsttime the “microscopic” world of bacteria (small creaturesinvisible
at naked eye”) in rainwater drops collected days before. Microscope

Pasteur,1870
To eliminate milk bacteria and yeasts without denaturizing lactoalbumin, he submitted it to heating at 60 °C followed by rapid cooling.
Pasteurizing

Galvani, 1786
He observed the 1% cell reaction to electric current while preparing an anatomy experiment when he removed dissected paws of frogs
fromsaline usingacopperwire: whentouchingone ofthe pawswithanironbar, muscles have violently contracted. Animal electricity.

Mering & Minkowski, 1889
After a pancretectomy to study digestive function they had created a situation similar to diabetes mellitus: “They noticed flies around
theurine ofthe dogthe pancreas ofwhichhadbeenremoved... analmostaccidental observation” Experimental diabetes mellitus.

Réentgen, 1895

... he was testing cathode rays in his Crookes tube and has observed fluorescence in a small piece of paper coated with barium
platinocyanide leftone meterfrom the tube: the newradiation crossed the cardboard protection (solid) and was able to make visible his
hand bones in a photographic film (negative). X-Rays devices are universal medical tools. 1% Nobel of Physics (1901)
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Richet,1900

15! description of anaphylaxis sensitization mechanism as frominjecting the poison of sea anemones tentacles (Rhizostoma)in dogs:
in place of tolerance, the second injection has caused even more severe cardiopulmonary depression (sensitization), causing shock
and evendeath: “itwas nota deep though but ratheran almost accidental observation; my single merit was not refusing to acceptfacts
before me, which were clearly evident”. Allergy, anaphylaxis, Prophylaxis - Nobel Prize of Medicine (1913)

Eijkman,1900
Using the diet of poor people, based on polished white rice, he decided to treat poultry just with the same rice and has caused signals
similar to human polyneuritis, which is corrected by whole rice with B1 and B6 vitamins. Beriberi

Babinski, 1903

Inplace of normal reflex observed when lateral foot plantarregion was scratched (plantarflexion of toes) in cases of pyramidal system
injuries above S1, he observed this superficial pathological reflexin patients above 2 years of age: “hallux plantar flexion with opening
of other toes”. Pyramidal injury sign

Carlos Chagas,1909
In02/14/1909, by examining the blood of Berenice, a febrile girl brought to him with suspicion of malaria and who had also been stung
by the Triatoma insect, he detected Trypanossoma cruzi: this was the first Chagas patient. American Tripanosomiasis

Papanicolaou,1923

...geneticist, cancer investigator through vaginal smear microscopy of guinea pigs (estral cycle). When replicating the method in
women, he was surprisedindetectingabnormal cellsinthe blades of patients with uterine cancer. “The first observation of cancercells
in vaginal smear has provided me with the highest excitement of my whole scientific career”. Paps smear test to prevent cervical can-
cer has saved the lives of millions of women.

Ridley,1949
In 1941, Ridley, evaluating British pilots with intraocularinjuries caused by fragments of plastic cockpits of their planes, has observed
that polymetacrylate fragments were inert; in 1949 he implanted the first plastic LIO (transpex). Intraocular lens - LIO.

Kleitman & Aserinsky, 1952
Kleitman (1952) has confirmed observations from the Aserinsky nursery about the 15 REM sleep report: “eyes of immobile babies
would move rapidly and in circles below eyelids in different periods and different bursts at night”. Paradoxal sleep (REM)

Watson & Craig, 1953
The demonstration of DNAdouble helix has started the genetic science. In 1968, Watson has confirmed the use of the famous unpub-
lished picture 51 of Rosalind Franklin (borrowed from Wilkins)in his viral RNAresearch. DNAdouble helix structure. Nobel Prize 1962.

Ingran, 1957

...the study of drepanocyticred cells chemistry would resultin the discovery of molecular disease caused by genic mutationin asingle
point of the segment of hemoglobin B chain: the sequence of normal Hb aminoacids (6" residue) Val His Leu Thr Pro Glu Glu, is re-
placed by the falcemic sequence Val His Leu Thr Pro Val Glu. Drepanocytic Anemia (Sickle Cell anemia)

Serendiptic Evolution of Therapy
Stimulating Teas

Xantines

Shen Nung (2737 a.C)

Accordingto Chineselegend, the emperorwas boilingwatertodrinkbecause he believed thatboiled waterwould become fresh water,
when some leaves of the Camellia sinensisfellin boiling water. In addition to new and pleasant taste, the emperor has attributed to the
tea “improved body vigor and mind opening”. Social use.

Nigerian Natives

According to Africanlegend, a monk has observed that goats became excited after eating dry seeds of a native plant (Coffea gender);
the dark tea obtained from toasted and ground seeds became the usual beverage of the monastery. Imported and cultivated in Brazil,
coffee is today the caffeine-containing tea with highest world consumption. Social use.

Mexican Natives

Notwithstanding Spanish cultural and military aggression against Aztecs, theirreligious habit of drinking a bitter beverage: cocoa, ex-
tracted from Theobroma cacao fruit has remained. In Europe the French have sweetened it: “chaud chocolat”, and the Swiss have
added cream, giving it its final taste: chocolate. Social use.
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Amazon Indians

An Amazonian legend talks about the death of Camurupim, the happiest little Indian, son of the tribal chief, by pure envy of the witch
doctor. Days after his burying, his father dreamed that from his tomb would grow a plant, the seeds of which would have the shape of
Camurupim’s black eyes: those who drank the tea would be as happy as the boy. This way, the guarana plant Paullinea cupana, rich in
vitamins, was born. Social use.

Pampas and Mission Peoples
Ancestors and native peoplesfromtriple frontier (Argentine, Brazil, Paraguay) have folklorically learned to face the cold nights of rigor-
ous winters with a hot infusion of the powder of llex paraguariensis dry leaves powder drunk from their tea gourd. Social use.

Sudanese Native People
Social habit of drinking a strong Cola acuminata-based beverage, today major caffeine supplier of American coca-cola. Coca-Cola
component

Digital

(Withering, 1775)

...theBritishphysicianhad givenupasincurable his severely hydropic (edema) patientwho, athisownrisk, decided todrink agipsy po-
tion, with significantimprovement. Withering has discovered that majorcomponentofthe tea’s “diuretic” effect was the powder of Digi-
talis purpurea flowers. Cardiotonic and anti-arrhythmic action glycosides digitoxin and digoxin.

Quinine

(Traded by European Jesuit priests since 1630)

APeruvianIncalndianwith severe malariadecidedtoquench his thirstduring his tiresome travel through the Andes drinking fromawa-
ter pool where roots of a very bitter native plant “quina-uina” (Chinchona gender) were immersed. For his surprise, his strength was
back and fever lowered. Anti-malaria drug, used as antipyretic drug in Cuzco since the Incas times.

Anti-variole vaccination (Jenner,1796)

...dared vaccinating (from Latin: vaccinia = bovine) after talking to the convincing young milker: “No, | cannot take smallpox because |
have had cowppox.”In05/14/1796 he inoculated an 8-yearold child (J Phipps) with material removed from a vesicle ofthe hand of abo-
vine variole patient (Sarah), immunizing him by “variolation”. Anti-variole vaccine has eradicated this virosis fromthe planet: last con-
tagion in 1977 (Pakistan)

lodine (Courtois, 1811)
In obtaining potassium nitrate as from seaweed ashes (calcium nitrate), he treated it with potash and H,Sl, obtaining a precipitate
which, if warmed, gave origin to a purple vapor (in Greek: iodet). Anti-septic, goiter prevention

Nitroglycerin (Brunton,1867)

Dynamite plantworkers would frequently complain of pulsatile headache (vasculardilatation). In 1890, when Nobel (inventor of dyna-
mite) suffered from angina, he was reluctantin using nitrite-based treatment: “Isn’tit irony of the destiny that they gave me nitroglyc-
erin? Here in Paris they call it trinitine not to scare pharmacists and people”. Coronary vasodilation depends on NO.

Sacharine (Fahlberg & Remsem,1875)
...theywere performing lab tests with a sulphamidic substance which has accidentally fallen on theirhands and was exquisitely sweet.
Artificial sweetener (Edulcorant).

Heparin (McLean 1916)
Mucopolysacharide discovered by a medical studentlooking for thromboplastic substances in the liver. The principle was anticoagu-
lant because it allowed keeping blood in vitro without coagulating. Natural high molecular weight coagulant.

Cumarine (Schofield, 1921)
Sweet clover disease: excessive bleeding trend by any bovine injury when clover has replaced corn in pastures. The presence of
cumarine inhibits K vitamin (I prothrombin). Oral anticoagulant.

Insulin (Banting & Best, 1922)
...withthe helpofMcLeod, theyisolatedinsulinasfromatrophied pancreas extractand have shown the hypoglycemic effectin diabetic
dogs. German inspiration: Mering and Minkowski dog (1889). Hypoglycemiant. Nobel Prize 1923.

Lisozime (Fleming,1922)
In the culture dish spot where inadvertently a tear was dropped, there has been a posteriori bacterial growth decrease.

244 Revista Brasileira de Anestesiologia
Vol. 55, N° 2, Marco - Abril, 2005



SERENDIPITY IN MEDICINE AND ANESTHESIOLOGY

Anti-Septic

Quinina (Wenchebach, 1923)

|- quinidine

Hiswoodworker patientwould improve arrhythmiawhentraveling to the Dutch Guyana; backto Holland, however, symptoms wouldre-
turn. Only difference in history: to protect himself against American malaria, he would drink the anti-malaria drug quinine, extracted
from the bark of Chinchona ledgeriana. Anti-arrhythmic.

Penicillin (Fleming,1928)
The contamination of the Staphylococcus culture dish during his 15-day vacations by the Penicillium fungus coming for the mycology
laboratory in the lower floor of St Mary’s Hospital, London. 1% natural bactericide antibiotics; most famous serendiptic discovery.

Sulfas (Nitti & Bovet,1935)

they have shown that bacteriostactic activity of red dye Prontosil rubrum - sulphamidocrysoidine - would depend on its separationin
the body of the active sulfamidic group (white dye) with antibacterial activity (antiPABA). Bacteriostactic sulfas (metabolic antago-
nism).

Seizure Therapy (van Meduna,1935)

Cardiazolic tonoclonotherapy (in disuse): chemical seizure (pentilenotetrazol) to treat psychosis as from the erroneous hypothesis
that schizophrenia and epilepsy were incompatible. Current convulsive method: ECT (Cerletti, 1938) - ECT: Treatment (under anes-
thesia) of depressed patients with suicide “ruminations”.

Cyclamate (Audrieth 1937)
“he noticed a sharp sweettaste inthe cigarette he was smoking while in the laboratory; cyclamate was the origin of the taste”. Low calo-
rie edulcorant.

Sulphamidothiazol:

Tolbutamide (Janbon,1942)

hypoglycemicreactionin patientwith typhoid fevertreated with sulphamidothyazole has led to the synthesis of derivatives to treat dia-
betes mellitus. Oral hypoglycemiants: tolbutamide (1956) chlorpropamide (1958).

LSD-25 (Hoffman,1943)
accidental aspiration of the 25" rye fungus derivative has promoted psychedelic dreams and hallucinations. Psychodisleptic.

Metimazole (Jeantet,1944)
.. the presence of goiter in employees working in the laboratory preparing sulphamidithyazole for methymazole synthesis.
Anti-thyroidal.

Lythium Carbonate (Cade,1949)
Use of LiCl to dilute ammonia, because he was studying uremic comma. Anti-maniac (mood stabilizer).

Iproniazide (Zeller,1952)
Moodimprovementintuberculosis patientstreatedinthe firstmonths, evenbefore being bacillus-positive. IMAO antidepressant.

Imipramine (Khun,1954)
... inhibition of monoamine reuptake did not improve schizophrenia in spite of chemical similarity with tricycle neuroleptic drugs.
Tricyclic antidepressant.

Diuretics

Sulphamines with diuretic activity (loop inhibition)
Chlorthyazide (1957)

Chlortalidone (1959), furosemide (1963)
Bumetamide (1971)

Cisplatine (Rosenberg, 1965)
During electrolysis, highest microbial inhibition was at platinum electrodes level. Inmunedepressing chemotherapic drug.

Aspartame (Schlatter,1965)
... one day he noticed that his fingers were extremely sweet’. He remembered that he had warmed a blend of aspartame (tetrapeptic)
with methanol in his investigation of anti-ulcer agents and that the blend had wet his hand. Edulcorant.

Minoxydil (Dormois, 1965)
Anti-hypertensive, with hypertricosis as side effect. Androgynous alopecia treatment.
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Clonidine (Sattler, 1967)
Alpha, agonist (initial use: nasal decongestive). Decrease CAM and BP

Amantadine

(Schwab, 1969)

Antiviralagainst Influenza A2, with influence in symptomatic improvement of Parkinson’s patients with influenza (dopamine release).
Anti-Parkinsonian improving stiffness.

Lovastatine (Endo, 1971)
During the investigation of new natural antibiotics, he observed that certain fungiwere able to produce a potent cholesterol production
inhibitor (defense against herbivorous predators). Production of hypolipemiant statins matrix molecule.

Cyclosporine (Borel,1976)
Inhibition of PPlase enzymes, very common in plants and animals, but which also act on T cells (lymphocytes). 1% effective

immunedepressant against transplant rejection.

Magainine (Zasloff,1986)

Polypeptide extracted from frog skin secretion. Wide spectrum antibiotic

MPTP (1-methyll - 4 - phenyl - 1, 2, 3, 6- tetra hydro piridine) (Piccinin,1989),
In 1976, opioid user chemistry students have manipulated meperidine molecule toincreaseits “psychedelic” potency and have accidentally
synthesized a dopaminergic neurotoxin causing irreversible apoptosis of black matter cell with cellular breathing inhibition. MPTP.
Experimental Parkinson model because injection causes irreversible dopaminergic and gabaergic injury. Sildenafil (Bloobel, 1996).
Anti-hypertensive and anti-angina, with penile erection as side effect. Erectile function treatment.

Attachment Il - Serendipity in Anesthesiology

Neurotransmission

Cholinergic
Loewi(1921)

Nitric Oxide (NO) 1978

Furghott,Murad, Ignaro

(Nobel Prize 1986)

...discovered vagal cardiac inhibition through acethylcholine release
(Vagusstaff) “The Idea came in a dream .. not once but twice”.

With the help of an assistant, Furchgott has observed that
acethylcholine (Ach) produced aortic relaxation with preserved en-
dothelial cells (1987);in 1986, they observed that Ach released an in-
hibitor from the endothelium. EDRF or NO gas.

Use of autosomal action drugs in an-
esthesia: Parasympathomimetic and
anticholinergic.

Nitroglycerin and NO (originated
from endogenous I|-arginine) pro-
duce smooth muscle relaxation by
activating cGMP synthesis.

Physical Evaluation

Apgar Score (1953)

Auscultation
Laénnec, 1816

The insight to develop a 3 points and 5 parameters scale came dur-
ing Virginia Apgar’s anesthesia lesson (1949) when a student asked
her “which are the criteria to ventilate a newborn?” Final scale is on
her doctorate thesis (1953).

...in examining a young woman with large breasts, he twisted a piece of
paper, placed in on her chest, and heard murmurs and adventitious
sounds from a decent distance: he had invented the stethoscope.

Evaluation of newborn vital signs in
1% and 5™ minutes. Apgar has be-
come the most mentioned name in
all nurseries of the world!

Physical evaluation and

perioperative auscultation.

Percussion ... method of chest percussion, comparing it to a wine barrel in mem- Physical evaluation
Auenbrugger (1808) ory of his tavern-owner father: the sound of finger tips hitting the wood
indicated stored volume, or the level of pleural effusion.
Sepsis Anti-sepsis
Anti-sepsis Semmelweiss edited a rule (05/15/1847) forcing all medical students Prevention of hospitalar and puerpe-
Semmelweis(1846) to wash their hands with antiseptics before delivery procedures. ral infection

Surgical Gloves
Halsted (1889)

... Halsted asked Goodyear to manufacture a pair of rubber gloves to
prevent irritation of his preferred instrumentation assistant hands
(Hampton) when dealing with anti-septics for surgical material disin-
fection.. act of love, today universal antiseptic measure.

Prevention of nosocomial infection

Local Anesthetics

Lidocaine Synthesis
Lofgren & Lundquist, 1943
Clinical Use

Gordh (1947)

246

In 1935, Erdtman has synthesized an isograss (C11H14N2) from
Arundo donax grass, with anesthetic properties because, when in con-
tact with the tongue would make it numb. However, products isolated
by the chemist had low potency. Only in 1943, Lundqvist, Léfgren’s as-
sistant, has added a methyl radical to benzene (positon 6), giving ori-
gin to lidocaine - LL30 - with longer action, according to Goldberg
pharmacological tests (1947) and Gordh final clinical trials (1948).

Topic anesthesia
Infiltrative anesthesia
Spinal anesthesia
Ventricular anti-arrhythmic
Achiralic form
Intermediary action
Neurotoxic at 5%?
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Stereoisomery
Enantiomer L-
Widman, 1988

Enantiomeric Mixture
Simonetti 1999

SERENDIPITY IN MEDICINE AND ANESTHESIOLOGY

... the first local anesthetic (LA) which was pure levogyrous enantio-
mer: ropivacaine, vasoconstrictor and more stable, was introduced
only in 1988; afterward, levobupivacaine.

As from a “brain wave” after a sleepless night, Simonetti (1999) has
introduced bupivacaine enantiomeric mixture, associating 70% iso-
mer -D with higher potency and toxicity to 30% levogyours isomer
(-L), more selective and less cardiotoxic, without significant de-
crease in effect duration.

Levogyrous isomers are more se-
lective, safer and more expensive.

Inhalational Agents

O,
Priestley,1772
Lavoisier,1777

N,O
Priestley,1773
Wells,1945

Ethylene
Luckhardt,1923

Ether
Lulio,1275
Cordus,1540
Long,1842

Chloroform
Simpson, 1947
Snow, 1953

Priestley discovers O, (“deflogistic air”) ... “The sensation of this air
in my lungs was not significantly different from normal air; but | felt
that my chest was particularly light and loose. May be this pure air
could become aluxury”. Lavoisier has defined it as one component of
atmosphere (21%) and participant of organism internal combustion.

Dentist Wells asked his colleague Riggs to extract his tooth after N,O
inhalation at 10h of 12/11/1844, because during the exhibition com-
manded by Colton the evening before, young Cooley, who had inhaled
the gas, had hurt his leg and remained indifferent without any pain. The
failure of N,O anesthesia during a tooth extraction demonstration in
Boston by insufficient analgesia would take place in 01/23/1845.

... although knowing that ethylene gas was toxic to flower plants in
greenhouses, Luckhardt (1923), after animal studies, has persuaded
Herb to use it in association to O, in surgical patients.

Surgeon Long, from Georgia, could only discover ether anesthetic sur-
gical power because one morning he remembered that the evening be-
fore he was hurt and had no pain after a “happy party” with ether
inhalation ... Long made his patient James Venable inhale ether until
loss of consciousness to remove cystic head injuries (03/30/1842)

Disappointed with ether in obstetrics, Scottish Simpsom started to orga-
nize evening familiar parties to inhale different gases and test their nar-
cotic effect. Chloroform has shown to be better than ether (1847).

O, is mandatory for anesthetic pro-

cedures

Adjuvant anesthetic
Conscious sedation

1% dentistry anesthesia

This gas is no longer used since the

30s.

Only for animal anesthesia; Social

abuse (lold)

No longer used since 1960; Social

abuse (lold)

Venous

Neuroleptic
Charpentier,1949
Laborit,1949

De Castro,1959

Benzodiazepine (BDZ)
Sternbach,1957
Randall, 1959

Barbiturate
Von Bayer, 1864
Lundy & Waters, 1934

Derived from prometazine, good anti-histaminic with no anti-malaria ef-
fect, Chlorpromazine (CPZ) was disappointing against histamine, but
was very sedative. CPZ was offered to Laborit (1949) who prepared a
lythic cocktail to produce artificial neuroleptic hibernation and treat sur-
gical shock (prometazine + meperidine + chlorpromazine). De Castro
(1959) has introduced neuroleptoanalgesia by combining short acting
neuroleptic dehydrobenzoperidol + fentanyl (opioid) + O, + curare. Gi-
ven to psychiatrics Delay and Deniker (1952), CPZ was pioneer in trea-
ting schizophrenic patients with good results, being called “insane
asylum emptier” in the 50s.

The use of the 1°'BDZ - chlordiazepoxide - by Sternbach as alternati-
ve treatment of schizophrenic patients was unsatisfactory. However,
according to the nursing team, ... it would not abolish hallucinations
although patients were “calmer” in the wards. After pharmacologist
Randall essays, it has been shown the ability to decrease Rhesus
monkeys aggressiveness - “taming effect” - creating the group of ga-
baergic anxiolitic drugs: diazepam (1959), lorazepam (1975), fluni-
trazepam (1977) and midazolam (1980), more liposoluble which has
corrected burning sensation at injection and phlebitis, in addition to
decreasing late effects (single metabolite).

Von Bayer had synthesized malonyl urea without central effect for
not being liposoluble. In celebrating the achievement, has called the
new compound barbituric acid: homage to Saint Barbara or to a wait-
ress of the brewery he used to go, called Barbara ... Ultra short life
thiobarbiturates metohexytal and sodium thiopental have allowed
Lundy and Water to revolutionize anesthesia with rapid intravenous
induction (1934).

Antipsychotic
Neurolepsia
Antiemetic
Anti-hiccups
Hypothermia
Sedation

Anxiolytic

Neuromuscular blockers

Sedatives
Hypnotics
Amnesics
Anticonvulsivants

Hypnosis
Anesthetic induction
Anticonvulsivant
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RESUMEN
Vale NB, Delfino J, Vale LFB - ASerendipidade en la Medicinay
en la Anestesiologia

JUSTIFICATIVA Y OBJETIVOS: En este trabajo fueron
examinados mas de una centena de los mas felices
acoplamientos de una mente brillante con la suerte caridosa
(serendipidade), a través de la relectura de las mas relevantes
historias sobre invenciones y hallazgos relacionados a la
ciencia (n = 46), a la Medicina (n = 46) y a la Anestesiologia
(n=16).

CONTENIDO: Concepto de serendipidade; ejemplos célebres
de serendipidade en Ciencia y Tecnologia; serendipidade en la
pesquisa y practica médicas; serendipidade en la
Anestesiologia; serendipidade y creatividad en la pesquisa. A
través de la historia del desarrollo médico, la naturaleza prob6
que el camino mas efectivo y mas barato en la obtencion de
drogas, instrumentos y servicios puede ser la suerte casual
porque muchos hallazgos son serendipticos. Este articulo
educacional alienta el anestesiologista a apreciar los eventos
relacionados con invenciones y hallazgos cientificos,
mostrandole que la serendipidade es posible, desde que sea
aguardada. Cada descubierta o invencion incluye historia,
biografia y explicacion cientifica o anecdética. Ademas de los
hallazgos tradicionales como pan, vino, gravedad, fotografia,
velcro (cinta adhesiva), air-bag, etc., hay otras relacionadas a
la Medicina (microscopio, Rayo X, vacuna, penicilina, insulina,
laser, esfregadura de Papanicolaou, etc.), y a la
Anestesiologia, como: isomeria, guantes, N,O, éter,
barbiturico, benzodiazepinicos, tampon sanguineo, entre
otros. Creatividad y serendipidade pueden servir de linea
maestra para pesquisa clinica y basica de invenciones
pioneras para avances meédicos y anestesioldgicos.
Realmente, se deben controlar topicos relacionados con
biologia, anatomia, fisica, quimica, fisiologia, farmacologia,
astronomia, arqueologia y... mucha suerte.
CONCLUSIONES: Aunque accidentes en la pesquisa y en la
sala de operacion sean lamentables, hay aquéllos que
acontecen y, aveces, pueden llevar a avances espectaculares,
como tratamientos heroicos y hasta Premios Nobel. Mantener
la mente abierta es un trazo comin a aquellos que desean
contar con la gran suerte, como afirmaba el fisico americano
Henry (1842): “Las semillas del hallazgo flotan constantemente
alrededor nuestro, pero apenas lanzan raices en las mentes
bien preparadas para recibirlas.”
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