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Currentclinical medical practice traverses through the era of targeted and individualized
therapies. The constant development and expansion of novel drug classes is typically a
result of series of years of strenuous and focus research and testing. This fact comes into

contrast with the early days of pharmacology, when pharmaceutical agents often evolved
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from folklore-based remedies, at times discovered as a result of an individual physician
or researcher’s keen eye, or even emerged through sheer chance. This has endowed
contemporary medicine, apart from a series of valuable drugs that have withstood the test
of time, with a collection of colorful stories from the dawn of modern therapeutics.

Brieftales fromtheheartofcardiovascular pharmacology

Modern evidence-based cardiology still utilizes historical
gem drugs in routine everyday practice. The analgesic and anti-
inflammatory attributes of the salicylate-rich willow bark extracts
are mentioned in the 16th century Ebers papyrus [1]. It had been
in remedial use already for millennia, from as early as the time of
Assyrians, ancient Egyptians and Greeks, when aspirin emerged.
In 1897, chemist Felix Hoffman added an acetyl group to salicylic
acid which was first synthesized from salicin by Rafaelle Piria
earlier in the 19th century [2]. Its use today remains as widespread
as ever in the secondary prevention of cardiovascular disease.
The antianginal properties of nitroglycerin, which was earlier
popularized by Alfred Nobel as a compound of dynamite, were
brought to light by British physician William Murrel in 1879 [3].
Exposure to the substance, which was marketed for pharmaceutical
purposes as Trinitrin to prevent crowd intimidation, has been
speculated to be the aggravating cause of Nobel’s late life health
problems which included migraine headaches and angina pectoris.
To treat the latter; Nobel was ironically prescribed nitroglycerin by
his physicians [4].

Digoxin, the oldest surviving inotrope, is extracted from the
leaves of Digitalis purpurea and has been in use since medieval
times for a variety of indications, including dropsy [5]. Its artistic

depiction in Vincent van Gogh'’s painting “Portrait of Dr. Gatchet”
has ignited the hypothesis that the dominance of yellow in his late
work as well as the halo surrounding luminous objects in certain of
his paintings, are a result of chronic digitalis intoxication which he
presumably received for the treatment of “temporal epilepsy” [6].
In the 1920s, the investigation of veterinarians Frank Shofield and
Lee Roderick into the causes of a mysterious epidemic outbreak
of uncontrollable bleeding among cattle throughout northern
USA and Canada, led to the later isolation of dicoumarol which is
produced in moldy hay. A stronger related compound was named
warfarin and was solely used as a rodenticide until 1951, when
a navy recruit survived a warfarin suicide attempt after being
administered vitamin K [7,8]. Since then, and despite the arrival
of novel oral anticoagulants, coumadin agent have retained an
everlastingly prominent position in anticoagulation therapy [9].

The Antiviral First Line Antidiabetic

The first reports of the synthesis and pharmacology of
metformin appeared in medical literature in the 1920s [10].
Previously known were the glucose-lowering effects of guanidine,
a compound found in substantial quantities in the extract of Galega
officinalis. Although a less toxic guanidine alkaloid, namely galegine,
was then used in limited scale for its antihyperglycemic properties,
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the concomitant success regarding the extraction, isolation and
purification of insulin nullified its usage during the next decades.
That was until 1949, when Filipino physician Eusebio Garcia
who was experimenting on the application of metformin for the
treatment of influenza observed its glucose normalizing abilities.
His observations prompted French diabetologist Jean Sterne to test
the compound in humans for the treatment of diabetes [11]. The
results of Sterne’s research may have been published in the distant
1957 still, metformin continues to hold its place in the first line of
type 2 diabetes treatment up until the present.

The Dawn of Antimicrobial Therapy: A Nobel-Winning
Race in the Shadow of WW2

The history of the early days of antimicrobial therapy is
largely shaped by the reports about the emergence of two major
antibiotic classes, which may be viewed another symbolic rivalry
between the clashing powers of the second world war. Well known
is the infamous story of biologist Alexander Fleming returning to
London’s St Mary’s Hospital after vacation to find a mould-infested
petri dish in which bacterial growth had been suspended. After
identifying the mould as Penicillium, the miraculous substance
was named Penicillin [12,13]. Still, it would take another 10 years
for large scale extraction and purification of penicillin to be made
possible by Howard Florey, Ernst Chain and Norman Heatley.
Systematic human studies were conducted throughout the second
world war and eventually, a Nobel prize was awarded to Fleming,
Chain and Florey in 1945 [14,15]. Concurrently in Germany, another
antibiotic class was being developed: in 1932, bacteriologist
Gerhard Domagk discovered the in vivo antimicrobial properties of
sulfamidochrysoidine against S. pyogenes in rodents after years of
experimenting with Azo dye-related compounds [16].

The substance was marketed under the name Prontosil, was
the first commercially available antimicrobial used for a variety
of infectious diseases and remained in use up until the 1960s.
Domagk was awarded the Nobel prize in 1939 but was arrested
by the state of the third Reich and subsequently forced to sign a
letter of forfeiture, although he eventually received the prize
after the end of the second world war [17]. At the time, Prontosil
in Germany was considered a “miracle drug”, capable to treat
any infection if optimally administered. Subsequently, it appears
surprising that it wasn’t administered to third Reich’s general
Reinhard Heydrich (popularly known as “Himmler’s brain”) after
his assassination attempt in 1942 in Prague, who later succumbed
to septic complications of his wounds [18]. Even though Prontosil
was an effective antibacterial, it was no match for the safety and
effectiveness profile of penicillin, still its existence may have
hampered any serious attempt towards penicillin development
in third Reich Germany. The allies exhibited meticulous caution
in retaining all information on penicillin production outside the
reach of Axis intelligence and gradually, this started to reflect on
battlefield losses between the two sides. Still, penicillin obtained

from an unidentified source may have saved Adolf Hitler’s life after
his assassination attempt in July 1944 [19].

The Fortunate Blunder of Paracetamol Discovery

In Strasburg of 1884, two young assistants of renowned
physician Adolf Kussmaul namely Arnold Kahn and Paul Hepp,
prescribed a patient suffering from intestinal parasitosis
naphthalene. Treatment proved unsuccessful in eradicating the
worms but surprisingly, the patient’s fever subsided. Susequent
research revealed that the pharmacy had accidentally dispensed
acetanilide to the patient, which shared a similar appearance to
naphthalene [20]. Acetanilide was marketed under the commercial
name “Antifebrin” but it was soon replaced by the safer and longer-
acting phenacetin [20], which was used for several decades during
which the association of its use with the occurrence of cases of
nephropathy was established. An active metabolite of phenacetine
then gained newfound interest: paracetamol was first synthesized
in 1877 by Harmon Morse and tested in clinical practice 20 years
later by physician Joseph von Mering but abandoned due to cases of
methemoglobinemia falsely attributed to its use [21]. Commercially
available since the 1950s, paracetamol gradually became the most
frequently used analgesic and one of the most widely marketed

drugs globally [22].

The Mythological Antigout Agent

Colchicine is extracted from the flowers and bulbs of the plant
Colchium autumnale, popularly known as meadow saffron. It is
named after the ancient kingdom of Colchis (modern Egrisi of Geor-
gia) but there is controversy as regards the further origin of its con-
nection to the region: this was either a plain result of the abundance
of the plant in the area or a reference to the myth of Medea, the en-
chantress daughter of Colchis’s king Aeetes, who supposedly used
the plant to poison her offspring [23,24]. Certain of its medicinal
effects were known since the antiquity: its usage against rheuma-
tism and swelling is mentioned in Ebers Papyrus (circa 16th centu-
ry B.C.) while it was administered in ancient Greece for its laxative
properties. The first recorded use of Colchium for the treatment of
gout was by Byzantine physician Alexander of Tralles [25]. Around
fifteen centuries after, colchicine remains a valuable agent in the

treatment of gouty attacks and other inflammatory conditions.

Witchcraft, Divine Punishment or Just Fungi

Ergot alkaloids such as bromocryptin and ergometrin are
tryptophan derivatives that are naturally produced by the
infestation of rye, wheat or barley by the fungus Claviceps purpurea,
commonly known as Ergot. Due to their chemical origin from
tryptophan, they share structural similarities to endogenous and
exogenous psychoactive substances such as dimethyltryptamine
and lysergic acid diethylamide. Deliberate use of ergot alkaloids
as entheogens has been speculated in the Eleusinian mysteries in
ancient Greece [26]. Ergot toxicity, historically as a result of yeast-
infested rye consumption, produces a clinical picture that includes
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neurological and psychiatric manifestations as well as limb
gangrene, collectively called ergotism or ergotoxicosis. Outbreaks
of ergot poisoning peaked in medieval Europe and were often
viewed as divine punishment. The condition was referred to as
St. Anthony’s fire, due to the burning limb paresthesias associated
with the condition, along with the hospitals of the monastic order
of Saint Anthony that were dedicated to ergotism treatment [27].
Ergotism has been speculated to be the underlying disorder of
the people accused of witchcraft, condemned during the Salem
witch trials in the 17th century [28] as well as a potential cause
of the peculiar phenomenon called “dance plague”, outbreaks of
which stormed late medieval Europe [29]. It was also during this
period, that empirical medical use ergot alkaloids began, to reduce
postpartum hemorrhage by midwives in Europe, an indication for
which they are used up until our days [27].
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