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- Alexander Flaming
. -Penicillin-first antibiotic
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The Discovery of Penicillin: One
of the Most Important Events 1n
Medical History

For the first time, doctors had a way to treat
infections and miraculously save lives

Prior to the discovery of penicillin patients
often died from trivial injuries or infections

Today 1n the United States, deaths by
infectious bacterial diseases are one-
twentieth what they were 1n 1900
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HOW DID THEY MAKE PENICILLIN?

FOR MANY YEARS, scientists knew that certain molds killed some bactena ‘However, researchers needed
to understand how to harness this antibacterial microbe and to manufacture enough of the substance
before they could make a useful medicine.

@ Penicillium mold @ Scientists learned to grow @ Then, scientists @ Final_ly, penicillin is
naturally produces Penicillium mold in deep separated the purified for use as an
the antibiotic penicillin fermentation tanks by adding penicillin product antibiotic medicine.

akind of sugar and other from the mold.
ingredients. This process increased

the growth of Penicillium.
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Penicillium
growth

fermentation penicillin antibiotic
tank molecule medicine
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Humphry Davy (in 1799, English), started a very radical

self- experimentation to get insight into the effects of inhaling N,O
nitrous oxide, better know as “Laughing Gas”. He heated crystals of
ammonium nitrate, collect the gas released in a green oiled-silk bag, pass it
through water vapour to remove impurities and then inhale it through a
mouthpiece. The effects were superb. Of these first experiments he described
giddiness, flushed cheeks, intense pleasure, and “sublime emotion connected
with highly vivid ideas”.

NITROUS OXIDE (LIQUEFIED.)

Patented March 25, 1879 (Nos. 213575 aud 213.576) ; Jao, 1, 1854

:N=N-O
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VALIUM-LEO STERNBACH 1959-—> tested
several tricyclic compounds isolated from
dyes-stuff---studied tens of

different compounds that tourned

to be biologicallyinactive!l. VALIUM was
thrown away in the Lab and it

was found accidentally to show
tranqmllzmg relaxing effects

' \9(

Dr. Leo Sternbach gave the world Librium
(1960) and Valium (1983). He doesn't like

popping “mother’s litle helper” himself
He said it makes him feel a tad depressed

valium®’
Diazepam
5mg

60 comprimido

T
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History of X-rays

 Accidentally
discovered in
1895

e William
Roentgen takes
credit for
discovery
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1901-Nobel in Physics “

Wilhelm Roentgen accidentally discovered x-rays in
1895. In 1912, Max von Laue showed that x-rays are
extremely high frequency EM waves. X-rays are
produced by high energy electrons that are stopped
suddenly; the electron KE is transformed into photon
energy_ - 148 Comparsan. Inc. Permasson regured Sor repecduction or dagkny

Evacuated tube

Battery for
producing
electric
field

Wilhelm Roentgen
(1845-1923)
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GO AWAY...

...H. PYLORI

i

Barry Marshal and Robyn
Warren-Discovery of
Helicobacter Pylori...

left the agar plates much longer - A
to incubate ....new bacteria s

identified....
Nobel prize in 2005

in Phv<inloov and Medicine
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OSKAR MINKOWSKI and JOSEPH vom MERING-1889
Pancreas and Diabetes Connection...

paved the way to identify INSULIN...pancreas removed
from a healthy dog and flies started drinking

urine of the dog

The Beginning

* In 1889 it was discovered by
Joseph Von Mering and Oskar
Minkowski that the pancreas has
the ability to control glucose

%= metabolism

The Found this out when Joseph

v F and Ockar removed pancreas from

74

® dogs and it caused onset diabetes.
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IMPLANTABLE PACEMAKER-Wilson Greatbatch
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While building an oscillator to record

P ACEM AKER heart beats, Wilson installed a wrong-

sized resistor but it emitted electrical

pulses similar to the human heart.
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VIAGRA----- The fastest-selling drug in history was discovered

without its makers knowing what it would be used for. In the small English town of Sandwich,
Pfizer researchers were working on a drug they hoped would relax blood vessels.

The objective was to find a treatment for angina.

Researchers tested some 1,500 compounds before they found the one they thought
they were looking for. To their dismay, initial trials showed that the drug was ineffective.

...the doctor in charge pointed out a curious side effect:
Many of the men participating in the trial reported penile erections.
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MITOCHONDRIAL ELECTRON TRANSFER CHAIN----

--------------- from Food to Energy---------------------
food \\\ ,‘*(< 4
- 1:NXDH
\H R
,;i ‘Ef.:’}?}
/ ATP =
onarey | Peter MitcheI-NobeI Prize

for the
body

In 1979
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Intermembrane space

How Coenzyme Q10 Can Help
To Improve Cardiac Functions

Coenzyme Q10 performs the
following major functions:

1. Itis involved in the release of energy
from ATP.

2. Itis involved in the mobilization of
fats from the adipose tissues.

3. It helps to lower the LDL levels in
blood.

4, It acts as an antioxidant.
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EXPERIMENTS with Coenzyme Q10-CoQ10
g“’ CH,
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ABSTRACT: Coenzyme Q10 (CoQ10) is one of the essential #£7Q — oos o—Hq PH
components of the mitochondrial electron-transport chain N W, /
(ETC) with the primary function to transfer electrons along — \—/ Y
and protons across the inner mitochondrial membrane (IMM) e, CSYPASD v, —= b\
The concomitant proton gradient across the IMM is essential

for the process of oxidative phosphorylation and consequently 2 -
ATP production. Cytochrome P450 (CYP450) monoxygenase

enzymes are known to induce structural changes in a variety of /
compounds and are expressed in the IMM. However, it is c
unknown if CYP450 interacts with CoQ10 and how such an

interaction would affect mitochondrial function. Using vol try, UV—vis sp y; electron resonar
(EPR), nuclear magnetic resonance (NMR), fluorescence microscopy and high performance liquid chromatography—m;
spectrometry (HPLC—MS), we show that both CoQ10 and its analogue CoQl, when exposed to CYP450 or alkaline me¢
undergo structural changes through a complex reaction pathway and form quinone structures with distinet properties. Hereby, o
or both methoxy groups at positions 2 and 3 on the quinone ring are replaced by hydroxyl groups in a time-dependent manner.
comparison with the native forms, the electrochemically reduced forms of the new hydroxylated CoQs have higher antioxidat
potential and are also now able to bind and transport Ca®" across artificial biomimetic membranes. Our results open n
perspectives on the physiological importance of CoQ10 and its analogues, not only as electron and proton transporters, but also
potential regulators of mitochondrial Ca™" and redox homeostasis
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N INTRODUCTION Numerous electrochemical studies of CoQ10 have
Coenzyme Q10 (CoQ10, Ubiquinone 50, or 2,3 performed to characterize its redox properties.’’ How
experiments with CoQ10 dissolved in aqueous solutions are
extremely difficult due high lipophilicity. To avoid this
oroblem, clectr ith a_preadso I

imethoxy-

5-methyl-6-decaprenyl-1,4-benzoquinone) is a lipid-soluble
compound, indispensable for optimal functioning of all living
1
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