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Capuyk Tarbana, KoBmak AuieHa, Cemenenko Hartanbsa. Hcropuss oTkpbiTHs aapeHaiuHa. Ileab craTtbu.
AzpeHanMH cTajl CUMBOJOM YEro-TO PUCKOBAHHOIO U II0-CBOEMY IIPHBJICKATEIBbHOIO, HO TaKOE€ aJpEHAIMH C TOYKU 3pPEHU
Helipodu3nonora — Ienb IpeiaraeéMod craTbd. MBI IIOCTABMIIM TaKKe CBOEH LENbI0 H3YYHTh HCTOPUYECKHE OTallbl,
IPEe/IIECTBOBABIIME OTKPBITUIO TOPMOHOB HAANOYCYHUKOB, IPUMEHAS CPABHUTENIBHBIH M HCTOPUYECKMH METOJBL
AKTYaJIbHOCTh HCCJIeI0BaHUsl. BaxHyio poib B HCCIEJOBaHMM CBOMCTB ajpeHalMHa ChIFPAJIO NpEICKa3aHHe XHUpypra u3
Jletinuura I'enpuxa bpayHa o BO3MOXXHOCTM NPUMEHEHMs aJpeHalMHa IIPU MECTHOH aHecTe3uu. Tak aipeHalnMH MOIy4MI
LIIMPOKOE IPUMEHEHHE B AHECTE3MOJOTMH, YTO OCTAeTCA aKTyaJlbHBIM [O CETOAHALIHEro IHsA. BeiBoabl. lccienoBanue
HCTOPUYECKHX CBEACHUH 00 OTKPHITHH FOPMOHOB C()OPMHPOBBIBAET LIEIOCTHOE MPECTABICHNUE U PACIINPseT 3HAHHUS B 00IACTH

(1)I/I3I/IOJ'[OFI/II/I u HaToq)HSHOHOFHH 3H,I[0KpPIHHOI>'I CUCTEMBI.

KioueBsbie ci10Ba: adpenanuHt, ucmopus Heupo@pu3uonocuu, OmKpelmue Helupomeouamopos.

Introduction. Since the discovery of the adrenal glands,
no one knew their functions in the body. However, experiments
have shown that they are critical to life, since their removal
leads to the death of laboratory animals.

In the second half of the 19th century, extracts of the
adrenal glands were studied by the Englishmen George Oliver
and Edward Sharpey-Schafer, as well as the Pole Napoleon
Cybulsky. They found that the administration of the extract
greatly increased blood pressure in the test animals. The
discovery led to a real race to find the substance responsible.

So, in 1898, John Jacob Abel obtained a crystalline
substance that increases blood pressure from an extract of the
adrenal glands. He named it epinephrine. At the same time, the
German von Fruth independently isolated a similar substance
and named it suprarenin. Both of these substances had the
property of increasing blood pressure, however, their effects
differed from the extract.

Two years later, the Japanese chemist Yokichi Takamine
improved Abel's purification technology and patented the
resulting substance, giving it the name adrenaline.

Adrenaline was first artificially synthesized in 1904 by
Friedrich Stolz.

Historiography of the question. Foreign scientists W.
Sneader studied the history of the discovery in The discovery
and synthesis of epinephrine gives a complete description of the
historical moments of the discovery'. Aronson, J.K. in the work

Where name and image meet: The argument for adrenaline
studied the history of the adrenal glands®. Jeffrey Aronson is a
clinical pharmacologist studying the main effects of adrenaline
and the discovery of this amazing hormone.

The aim of our study was to analyze the historical stages
of the discovery of adrenal hormones, namely adrenaline.

Main part. In 1894, George Oliver and Edward Shafer
demonstrated the vasoconstrictor (vasoconstrictor) and pressor
effects of adrenal extract. George Oliver, a doctor from
Harrogate, used all his free time to conduct experiments, he
developed the equipment himself, which he then used for
research. Oliver used a device he had designed to measure the
thickness of the radial artery.

The adrenal glands of slaughtered cattle served as the
material for obtaining the extract of the adrenal medulla, and
the object of the study and the first tester was his little son.

During the experiments, Oliver discovered a narrowing of
the radial artery after an injection of an extract of the adrenal
glands of sheep, which he reported to the London professor
Schafer. He was initially skeptical of Oliver's results.

The doctor insisted on demonstrating the experiment and
continued to convince the professor of the truth of his conclusions.
In the end, Schafer allowed the substance brought by Oliver to be
injected into the dog’s vein, and, to his surprise, immediately after
the injection of the extract into the animal, the level of mercury on
the manometer began to rise - the drug worked’.

'Sneader W. “The discovery and synthesis of epinephrine”, Drug News Perspect , 2001, Oct, N 14(8), P. 491-494 [in English].

ZCameron R. B., Beeson C. C., Schnellmann R. G. “Development of Therapeutics That Induce Mitochondrial Biogenesis for the Treat-
ment of Acute and Chronic Degenerative Diseases”, J Med Chem, 2016, Dec 8, N 59 (23), P. 1134-1138. [in English].

3Faria J. C. P, Victorino C. A., Sato M. A. “Epinephrine in pediatric cardiorespiratory arrest: when and how much?”, Einstein (Sao Paulo),
2020, Jan, N 18 [in English]; Grevsen J. V., Kirkegaard H., Kruse E., Kruse P. R. “Early achievements of the Danish pharmaceutical in-

dustry”, Theriaca, 2016, N 43, P. 9-61 [in English].
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They conducted further research together, and by 1895
Oliver and Schaefer already had at their disposal aqueous,
alcoholic and glycerin solutions of the adrenal gland extract,
which had vasoconstrictor and pressor effects. In the same
year, researchers for the first time prepared extracts of the
adrenal glands of patients with Addison's (bronze) disease.
It was found that these extracts do not contain the pressor
substance previously found in normal glands.

In 1897John Abel isolated pure adrenaline from the
adrenal glands of sheep and reported on obtaining an active
substance that can quickly increase blood pressure and heart
rate, and improve airway patency. Abel published the results
of his experiments and named the resulting substance
"epinephrine".

Abel did not file a patent application for the discovery
and use of the drug, which later served as a pretext for
disputes about the discoverer of adrenaline. Following Abel
in 1900, the technology for obtaining the active substance of
the adrenal medulla was developed by Jokichi Takamine,
who described the chemical formula of the substance and
gave it the name "adrenaline". It was he who received the
US patent for the manufacture of the drug. However, Abel
did not try to defend his rights in court, only in articles in
scientific journals he expressed his indignation. Although he
acknowledged that Taccamine isolated the crystalline form
of the substance, he believed that this substance was not
pure and the chemical formula was not correct”.

His assumptions were confirmed - the formula obtained
by Takamine was not entirely correct, and the first
commercial drug of one of the US pharmaceutical
companies was a mixture of adrenaline and norepinephrine.
But Abel himself did not single out the hormone in its pure
form, but rather its benzene derivative. In 1900, the German
scientist Otto von Furth published a report on his drug,
isolated from an extract of the adrenal glands, suprarenin.

Using von Furth's methods, it was possible to obtain a
substance that was sufficiently stable and had strong
physiological effects.Abel, after the discovery of suprarenin,
began to study the differences between it, adrenaline and
epinephrine. The next researcher - Thomas Aldrich - in 1902
determined a more correct formula for adrenaline and gave a
detailed description of the structure of adrenaline and
norepinephrine. While scientists were engaged in
elucidating the effects of the substances obtained, the drug
was produced and sold under various names.

Doctors were not inferior to pharmacists - they tried to
treat almost any disease with a new drug. NP Trinkler, for
example, made a report on the treatment of cancerous
tumors by subcutaneous injections of adrenaline; and this is
not the only example.

As a result, epinephrine preparations under various
trade names entered the pharmaceutical market in huge
quantities.

These drugs often did not pass clinical trials and
differed significantly in their effect on the body. Of course,
it was not without sad consequences, since adrenaline has a
lot of undesirable effects that have not yet been fully studied
in the well-established production of the drug.

In addition, preparations produced by pharmaceutical
companies often did not have the desired therapeutic effect,
which was partly due to insufficiently careful manufacture,
and partly to the poor quality of the dishes and solutions
used when pouring the extract.

According to Schultz's study of samples of marketed
adrenaline, which was produced by various companies, it
turned out that of the 7 studied samples of epinephrine, only
3 had an activity equal to that of the standard. The activity
of other drugs ranged from 3.75% to 71% of the required.
Some solutions turned out to be unusable and even unsafe,
others had an effect only immediately after opening from
the package, and then quickly deteriorated.

Russian scientists also made a significant contribution
to the discovery and study of adrenaline”.

Professor Cybulsky and his collaborator Simanovich
began research on the function of the adrenal glands in
1891.: they made an aqueous extract from the adrenal
medulla and began to study in detail its physiological effect
on the blood circulation and respiration of animals.

Cybulsky tried to determine the chemical composition
of the substance, but he failed, because after evaporating the
extract, too small amounts of the pure product remained.

The real triumph of science was the artificial synthesis
of adrenaline, carried out for the first time by Friedrich Stolz
and, independently of him, by Kh. D. Dakin. Friedrich Stolz
worked for the Holkest company. In 1904, the laboratory of
the pharmaceutical company “Holkest” launched the
industrial production of adrenaline by chemical synthesis,
which began to be produced under the trade name
“Suprarenin”. The advantage of an artificial preparation was
that, due to the constancy of its composition and purity, it
can be dosed more accurately. In addition, it stored better
and did not have many of the side effects of natural
adrenaline preparations. The synthesis of adrenaline soon
led to the establishment by Ernst Josef Friedmann in 1906 of
its exact structural formula®.

Of great importance for the further spread of the
medical use of adrenaline was the proposal of the Leipzig
surgeon Heinrich Braun to use adrenaline for local
anesthesia by adding it to a cocaine solution. In 1902,
Brown introduced the method of adding adrenaline to
cocaine solutions into clinical practice and showed that this
agent endows anesthetic solutions with exceptionally
valuable properties: it enhances the anesthetic effect of
cocaine and increases the duration of pain relief.At the same
time, the risk of general intoxication with cocaine is
significantly reduced, since the slowdown in the absorption
of the solution prevents excessive intake of cocaine into the
blood.

In addition, the vasoconstrictive effect of adrenaline
causes vasospasm and, consequently, anemia in the area of
the surgical field, which reduces bleeding during surgery
and improves the conditions for examining the surgical
field.

All these properties proved to be extremely valuable,
and to this day, an indispensable requirement for every new
local anesthetic is the ability to combine it with adrenaline.

4Grevsen J. V., Kirkegaard H., Kruse E., Kruse P. R. “Early achievements of the Danish pharmaceutical industry”, Theriaca, 2016, N (43),

P. 9-61 [in English].

S Boyanova L. “Stress hormone epinephrine (adrenaline) and norepinephrine (noradrenaline) effects on the anaerobic bacteria”, Anaerobe,

2017, Apr, N 44, P. 13-19 [in English].

®Sheikh A., Shehata Y. A., Brown S. G., Simons F. E. “Adrenaline (epinephrine) for the treatment of anaphylaxis with and without
shock”, Cochrane Database Syst Rev, 2008, Oct 8, 2008, N 4 [in English].
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Adrenaline has also found wide application in other areas of
medical practice: in surgery — to stop bleeding; in therapy —
to stimulate alpha — and beta-adrenergic receptors in various
diseases and for relief, for example, attacks of bronchial
asthma; in endocrinology — with an overdose of insulin
(with hypoglycemic coma); in ophthalmology — to lower
intraocular pressure in glaucoma in the form of eye drops, in
otorhinolaryngology — as vasoconstrictor drops for rhinitis
and nosebleeds; in allergology — with laryngeal edema and
with immediate allergic reactions caused by drugs, sera and
other allergens; in anesthesiology and resuscitation — with
allergic reactions during anesthesia, cardiac arrest, to
eliminate atrioventricular blockade.

Conclusions. The study of historical information about
the discovery of hormones forms a holistic view and
expands knowledge in the field of physiology and
pathophysiology of the endocrine system.

CaBuyk Tersina, KoBnak Anbona, Cemenenko Haradis.
IcTtopis  BinkpurTst  anpemanimy.  Hassu  Ginbrmocri
HeWpoMeiaTopiB Mayo BiOMIi IepeciYHOMY I'POMAaISIHUHY. Ale
3raJika Tpo aJpCHANIH Bipa3y MOPOKYE 1Ty Oypro acomiarii.
VY unmilice TonmoBi BuHuKHe npodins J[xeficoma Crerxema 3
onHoliMeHHOTO (¢imbMy. Mera cTaTTi. AJpeHaNiH CTaB
CHMBOJIOM 4YOTOCh PH3HKOBAHOT'O Ta IO-CBOEMY HPHBAGIIHBOIO,
ale IO Take agpeHaliH 3 Mooy HeHpodiziogora — mera
MPOTNIOHOBAHOT CTATTi. Y HU3LI JOCIIKECHBb OYJIO MOKAa3aHO, M0 Y
CIIOPTCMEHIB ITifl 9ac TPEHYBAIbHHUX Ta 3MarajJbHUX HaBaHTA)KEHb
TIOCHJIFOETHCSI aKTUBHICTD CHUMITIATO-aJJPEHAIOBO] Ta TirmoTranamMo-
rinoizapHO-HaHUPHUKOBOI ~ cHUCTEM. Y I[bOMY BHIAJKY
CIIOCTEPIraeThCst aKTHBAIis (hizmanrOTO HABaHTaKEHHS
MeXaHi3MIB 3arajbHOI ajamnTamii, o0 NPH3BOAWTH 1O 3MIH Yy
TOPMOHAJBHOMY CHEKTpi, mo 3abe3meuye MoOLTI3amil0 5K
E€HEePTreTHYHOT0, TaK 1 INIACTUYIHOTO PE3ePBY OPraHi3My, a TaKOX
ioro BimHOBNeHHA. OmHa 3 Tpym CTPECOBHX TOPMOHIB
BUPOOJISIETBCS.  MO3KOBUM — LIApOM  HAJHUPKOBHX  3ailo03 i
Ha3MBa€ThCsl KaTexodamiHamu. J[o wiei rpynm BXOASTh TOPMOHHU
aZipeHaniH Ta HopampeHamiH. OOHIBa TOPMOHU CHHTE3YIOTHCS 3
aMIHOKHCIIOTH THUPO3MHY IiJ] BIUIMBOM HEPBOBHUX IMITyJIbCIB.
l'onmoBHUM TOPMOHOM IIi€1 TpyNy € agpeHaniH. My OCTaBUIN 3a
METy BHWBYHUTH ICTOPWYHI €Tamu, SKi IepeayBald BiAKPUTTIO
TOPMOHIB HAJIHUPHHKIB, 3aCTOCOBYIOYH TMOPIBHAJIBHUN Ta
iICTOPHYHHI MeTOAM. AKTYaJbHIiCTh AocaimkeHHs. Y 1894 p.
Joxopmk  Omisep Tta Enpsapn Illepep mnpoaemoHcTpyBamu

Ba30KOHCTPUKTOPHUH (CYAMHO3BY)KYBAaJbHUH) Ta MPECOPHUIN
edexT BUTSKKM 3 HAJHUPKOBHX 3aj03. BaxuuBy pons B
JOCIIIJDKEHH] BIACTHBOCTEH afipeHalliHy Bimirpano nependadeHHs
xipypra 3 Jlefinuura I'enpixa BpaynHa, mpo MOMIJIUBICTH
3aCTOCYBaHHS aJpeHaliHy npH MicueBid aHecresii. Tax
aJipeHaitiH, 3700yB IIMPOKOTO 3aCTOCYBaHHS B aHECTE310JIOTi,
IO 3IULIAETHCS  AKTYaIPHHM 1O CHOTOJHIIIHBOTO  JHS.
BucHoBku. BuBYeHHsS iCTOPHYHUX BiJOMOCTEH NPO BIOKPUTTA
TOPMOHIB (pOpMy€ IiTICHE YSBICHHS 1 PO3IIMPSE 3HAHHS B Taly3i
¢izionorii i maTodizionorii eHIOKPUHHOI CHCTEMH.
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