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A short history of the

drug receptors

Robert F. Halliwell

T.J. Long School of Pharmacy and Health Sciences, University of the Pe

™ Lahl

.tudw. condi

v, perh for many

just over 25 years ago, receptors were still considered visug
hypothetical entities. The isolation and identification of  ated
Langley's (Ehrlich’s side-chains)  of his

p
required eﬂons from dlv.rsa groups; samndlpity also befor
P b

ﬁ Im TRENDS In Pharmacalogical Sciencas Vol 28 No5

rise of the

molecular pharmacology of ionotropic

=== T

ScienceDirect

protein (and showed how to isolate other receptors) by
providing investigators with two important tools: an
animal source highly enriched with the nicotinic acetyl-
choline receptor and s highly potent snake toxin that binds
selectively and essentially irreversibly to the receptor
protein.

The electrie organ found in rays such as Torpedo
californica and the electric eel, Electrophorus electricus,
is formed from modified skeletal muscle known az electro-

Trends in Pharmacological
Sciences 25(5), 214-9, 2007

facilitated its and becor plax and enables these fish to generate large currents with
and molecular characterization. In this re\usw.l:unlldur estak which to stun and kill prey. Electric organs wero used
some of the key i and Fr for pain control by the Ancient Greeks and
s Romans and were studied by the pioneers of bioelectricity
he | 1950, thi 1

developments from t! ehar; 9505 to EEaIr:y 990s that mlm. ande physialogy Alessandro Volta (1743-1827), Luigi
lead to the cloning of the first receptors. | focus on the  &y1a Gypyarg (1787- 1798) and Emil Du Bois-Reymond (1815

acat to the com- nerve 188). Th ediated nature of
plexities in this field and because it was the first receptor and ¢ the electromotor synapse of Torpedo marmorata was
to be cloned. This brief history will also touch upon the  from established in 1939 at Arcachon, France, by Feldberg,
implications of the rise of molecular pharmacology for  cell p Fessard and soon after ¢ at
the development of new drugs. the neuromuscular junction had been shown to be acetyl-
P as. . choline mediated [12]. In the Electrophorus electric organ,
into: there are 10°-10' identical acetylcholine-containing
The lacation of receptors cherr synapases; in Torpedo, 400 g of fresh electric tissue ean

yield milligram gquantities of receptor’ protein. These elee-
tric organs were, therefore, a highly enriched source and
‘model for the study of nicotinic acetyleholine receptors [12]
During the 1960s, apparently unrelated but ultimately
erucial studies of the isolation of the acetylcholine receptor
were conducted by Chen Yuan Loe (1915-2001) and col-
leagues at the National University of Taiwan (Figure 1);
they discovered that venom from cobras and the Elapidae
Bungarus multicinctus contained & component that
blocked n at the Junction
and caused paralysis in animals bitten by the snake [13-
151. Snake bites were a major health problem in Taiwan,

TRENDS in Pharmacological Scionces  Nol26 No &

28

4%

L feann

s

Figura 1. Chan Yuan Loe, Repmducod, with permission, from Rel. [16].
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R Minutes
|Biochnn.Biophys.Acta,420:298-308,1976.|
Fig. 1-12. Reduced dodecyl sulfate-polyacrylamide gel electrophoretic

patterns of fibrinogen incubated with 8-fibrinogenase (20
ug/ml) at the time periods shown beneath each gel.
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IMPROMPTU CONFERENCE AT WAYNE STATE UNIVERSITY, July, 1981
Front: Che-Ming Teng, Orhan Ulutin, Takeshi Abe, Walter Seegers, John Penner,
Marion Barnhart,

Back: Daniel Walz, Raymond Henry, Nabuo Sakuragawa, I. Horikoshi,
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FDA IND 2014/3/13
TFDA IND 2014/12/25

FAX

FOOD AND DRUG ADMINISTRATION

DIVISION OF ONCOLOGY PRODUCTS 1
$901-1 Ammendale Road

Beltsville, Maryland 20708

m D Kerns, DV M MS,

To: US Representative of Taipel Medical
d University
1000 W inter Street, Suite 2000
Waltham, MA 02451

FAX: 9784569976

E-mail: bl kerns a accellient. com
Phone:  97%.456.997%

Pages, including cover sheet: 3
RE: New IND 118719

'TF"'D&'TIWYWKW\TW L
PRWVLEGED
mcer e docment v ou wre

CBUR € UNDER APPLICABLE LA you are not e sdciessae. o & porsan suthorsed 1o
anctonure

From: Modupe Fagh

FAX: 3017969845

E-mail: Modupe faghamia fda hhs goy

Phone: 301.796. 1348
Date: March 13, 20014

AR WA CON YA W SRS YRAY 1

o o acon bwed o0 e contentof e
maphone

by et Thami you

by

Diear Dy Kems

Please refer 1o your Investigational New Drug Application (IND) submitted under section $05(i) of' the Federal

Food, Drug, and Cosmetic Act for MPTOEO2E Capsules.

We have completed our 30-day, safety review of your application and have concluded that you may proceed

with your proposed clinical investigation for solid tumors

As sponsor of this IND, you are responsible for compl
as the implementing regulations [Title 21 of the Code o
these regulations is available at ww N av
responsibilities include

Reporting any unexpected fatal or life-threatening suspected adverse reactions 1o this Division no later than
7 calendar days after initial receipt of the information [21 CFR 312.32(cX2)). If your IND is in eCTD

format, submit 7-day reports electronically in ¢CTD format
submit 7~day reports by telephone of fax.

Reference ID 3470525

¢ with the FDCA (21 U.S.C. §§ 301 et seq.) as well
ederal Regulations (CFR)). A scarchable version of

I CFRS ‘our

If your IND is not in ¢CTD format, you may

68
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TOP 10 Companies by 2016 WW Rx and OTC Sales Sourse: EvaluatePharma® 20 November 2016

£70.4bn

Pfizer + Allergan
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Ffizer $48.0bn
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‘ $39.7bn

MNovartis

Roche

Sanofi

Merck & Co

£37.90n
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Gilead Sciences £30.1bn
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