The Introduetion of the brain stem

tranquilizing principle serotonin
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ction: Siacs Ludwig aad Schmidt extracted a poteat Vasoeoastrictor ageat from
humaa blood, a further reaching works had beea made by their Contem-—
porary. On the basis of chamical tests as well as analyli-
“HycHs HH? cal and Spectal data, the substance has bsen desigasted as
Serotoaia (G-hydeoxy-i-F-amizoethyl iadole) by Rapoort.
Serotoaia playa an imoortaat Feaction fa phyaioloxy and
is considered as a regularly mstabolite in bumasa being.
Its neurchumoral fupction aad pharmacological sipaificancy awoke a
widely reaching in the receat years.
ribution: Ssrotoain is fouad ia many tissues of ths body, ‘but i3 particuslrly
concentrated ia braia,blood platelets and mucosa of the gastro-iatestinal
tract. Its coacentration is the highest ia brain stem particularly ia the
hypothalamus.
iological Funetion
In the brain system, serotonin is & meurchumoral apgeat which plays a
role i1 the traasmission of servous imoulsss in the brain i oo masaer
analogous to that of epinephrine sad acetylcholine in the transmission
of Peripheral impulses. If the tranzmission (serotoain) are blocked by
inhibitor agent a model psychoses are produced
Experiment has been indicated that alcohol, caaabis, cocaine, especially
lysergic. acid diethylamide are capable of inducing tozin psychoses ™
Schizophzenia” characterized by various degress of disturbsamce in think,
mood, posture. The case are found also in metsbolism disease such as
phenylketonrics, tryptophane dificiening.
Advances ia this field have aroused hope that it may be possible ultim—
ately to serious mental disorder in terms of biochemical distorbances
in the brain rather than attributing such disturbances entirely to envir-
omental trauma ond congemtial factor as has besn dome in elassical
paychiatry.
The studies of Hess on the hypothalamus have indicated the presence ia
dieacephalon of two opoosing systems designated as erpotropic and trop—
hotropie which Integratad the basic life fuaction ordinsry beyond volun-
tary control. Activation of ergotropic nervous system increazes skeletal
muscle activity, induce azousal and activates states. The oppozing trop—
hotropie system imtegrates mechanisms that have a protective dssimulative
function. Activation of this system stimulates the parasympathetic syst-
em and decreases motor sctivity, semsitivity to external stimuli and dro-
wsiness akin to matural slesp. The serotonin set off a syndrome similar
to those abseribed to stimulation of trophotropic sysiem. '
However egtablished o peace, quist states in brain fonction, it is high
* concentration in the lower forms life, where it is presest in the brain
in high dmount than in mammal explrin that serotonin serves a role in
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the defens= mechanism and living, expzession. Serotonia would ponatent—
inte the sadntive cffect of hsxobarbital i maimals. The sedative mech-
anism of Raserpin mighs b mediated through the fesing of serotonin
from its bouad to its mcﬁve form —rezaltbig hnt iza serotonin-like
actibn.

In blood platal=ts: a cossidarable amonat of serotonia derived from disic
antesqrating platalsts. Its Vaso constriction partizipates ia hemostnsis lmrl
hypertension.

In gastro-intestinal tract: oa ths mucosn of gasteo—inteatinal tract a great
amowat of ssrotonia pres=at. It exscted simulation on smooth muscle of
stomach. Serotonin may bs a gostro-iatestinal hormope for digestive
system.

Ia electrolyte balanes: Serotoniy is a orecarsor for melatonin, o aewly
subatance derived from the pineal. Melatonia blocks itha action of ade~
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ncorticotropic hormone, consequently induces a retent of sodium ions by
the kidney.
In metastatic carcinoid tumor: Greatly incressed production of serotonin
occurs in malignant carcinoid a diseased charaterized by widely spread
development of serotonin producing tumor cell in the argentaffin tissue
throughout the abdomenal cavity. The serotonin in the blood of carcine—
id patient occurs in the platelets is 0.5~2.7 meg/ml. The disease may
be diagnosed by the presence of large amount of S=hydroxvindole acetic
aeid in the urine,
In normal condition ome percent of tryptophuine converted to serotoain,
but' in carcinoid patient as much as sixty percent followed this path
way.
stibolism ¢ The isotopic experiment eonlirms that tryptophene is a precursor for
serotonin. The 5-hydroxy grovos can be introduced by T. D. N. H. and
oxygen and S-hydroxy tryptophane sre decarboxylation by pyridoxine
phosphate.
Serotonin is deaminated by moncamine oxidase, and Ffinmal produce is
o-hydroxyindole acetic aeid. The deamination of monoamine oxidase are
blocked by Iponiazid. Tryptophane to serctonin cycle are inmhibited by
phenylalanine. The detail see the dingram!
operties : Molecular weight 171.21. Soluble in water, glacial acetic acid, very spari-
ngly soluble in methanol (95%.) Insoluble in absolutely acetons, chlorofo—
rm, acetate, ether, bensene. Their . hydrochloride, hygrospic cryatals:
Sensitive to light. M.p. 167~168. soluble in water, aquas solution are
stable at PH2~6.4. Ita complex with creatinine absorption max. 275ms
PE,=4.8, PK;=9.8, PH of 0.01M solution=23.6.
Serotonin reacts with parsnitroaniline gives a red brown color and cond-
ensats with P-dimethylaminobenzaldehyde solution a pink colok are prod-
uced.

The ninhydrin reaction is positive.
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Indentification anmd Assay:
A. Bioassay: Serotonin may be asssayed by its consiriction action perfused
rabbit ear. The atropinized rats uterus sensitized by prior inject of

estrogen contraction presente of serotonin as little as 1-10r.
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Paperchromatography:

Serotonin is extéaded by scetic solution in up sphere column, drying in

Toom temperature, then sparies the following reagents many differen
colors appear.

4. parg-nitro aniline solution
b. Dithromate formaldehvde sol.
c. Sed. nitrite~ HCI sol. and ethyl-l-maphthylame HCI X
d. Ninhvdrin sol.
e. P—dimethylamincbenzaldehyde sol.

: 2. The compound was prepared from S-bensyloxyindole. This intermedio—
te was converted to 5-benryloxindolaceto nitrile by the general method of

. Mazima and Kotake. Lithium alumminium hydride reduction of the nitrile
gives G-benzyloxytryptamine which was isolated ss hydrdchiloride. The
S-benzyloxy-tryptamine base obtained from the above salt was catalytically
debenzylation wusing 20% palladium-charcoal catalyst. To the aleohol
solution obteined on removing the ecatalyst was added an equivalent of
sulfuric acid. The gum was dissolved in water at 60°C an equivalent of

© creatinine sulfate and several volumns of hot acetone added on the cooling
solute, the complex erystallized as microscopic plates indiztinguished for
natural product. The infrared absorption specira of synthetic snd natural
serotonin creatinine sulfate complex confirmation of the Propoze stricture.
(by Merrill E. Specter, Richard V. Heinzelmann and David I, Weisblat)
The Fischer synthesis: A solution of athylwlimerhux}'butmte and
P-methoxy- phenylhydazine reflex in absolute ethanol and concentration
sulfuric acid under a nitrogen atmosphere for several hours. The productg
are converted by intraction with ammonia into amide. This intermedistes
are reduced by lithium aluminium hydride to amine.

glative compound and antogonial methanism:

serotonin and reserpine alkaloids: Reserpine contain an indole nucleus as

well as serotonin has been suggested their pharmacologi-

_ ' l cal acts is a result as antagonizing or potentiting effect

he X of serotonin by displacing it is the tissues 'and that
H alteration in serotonin metabolism,

Large dose of reserpine in human causes a decline in

serotonin conmtent in the brain. The antogonized effect

thHpot oo
1
Hy 43 between serotonin and reserpine as well as Sulfonamide
LHy "]‘Q °tH;  snd P-amino benzoid acid.
? : : * M
£H; The sedative and hypotensive effect of reserpine is aaso-

ciated to its antogonized mechaniam.
Serotonin and lyserpic acid diethylamide Lysergic acid diethylamide which

contain a indole structure is a very potentical Substance
s H;}" to serotonin in another way, The substance is accepted
as a miracle hullocinogent in psychosis. The syndrom
as well a3 serotonin inhibited in depressing mental
state, (CFEP. 72
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