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Abstract. The effect
catecholamine secretion
capsaicin was investigated

pretreatment on adrenal
induced by intravenously administered

in ot-chloralose and urethane anesthe-
tized rats. In neonatal vehicle pretreated rats, capsaicin (200
pg/kg, 1iv) caused a rapid and significant increase in adrenal
epinephrine secretion, but neonatal capsaicin pretreatment (50 mg/
kg, sc, on the 2nd day of life) significantly reduced both the
basal and capsaicin-induced epinephrine secretion from the adrenal
medulla. Adult capsaicin pretreatment (6 increasing doses/6 days,
total 310 mg/kg, sc) also reduced both the basal and capsaicin-
stimulated adrenal epinephrine secretion, though it was less effec-
tive compared with the neonatal capsaicin pretreatment. These
results suggest the participation of capsaicin-sensitive neurons in
capsaicin-induced catecholamine secretion from the adrenal medulla.

of capsaicin
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Introduction. We have recently found
that the dietary supplementation of
capsaicin, a pungent principle of hot
red pepper, in high fat diet-fed rats
results in 1lowering of the perirenal
adipose tissue weight (1), and that the
effect of capsaicin is brought about by
the enhancement of energy metabolism
(2) through the secretion of catechol-
amine from the adrenal medulla (3,4).
Intravenously administered capsaicin
causes a marked increase in adrenal
sympathetic efferent nerve activity.
The adrenal catecholamine secretion
induced by capsaicin is blocked by
cholinergic blockers. Further, capsai-
cin does not cause catecholamine secre-

tion from perfused isolated adrenal
glands (submitted elsewhere). These
results clearly suggest that the

# Formation and metabolism of the pun-
gent principle of Capsicum fruits, part
XXI.
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capsaicin-induced adrenal catecholamine
secretion is mainly through activation
of the central nervous system.

On the other hand, both neonatal and
adult capsaicin  pretreatment with
pharmacological doses produces selective
degeneration or neurotransmitter
depletion of primary afferent peptid-
ergic neurons (for a review, see ref.
5). The present study was performed to
examine the participation of capsaicin-
sensitive neurons in the capsaicin-
induced adrenal catecholamine secretion,
with both neonatal and adult capsaicin
pretreatment.

Materials and Methods. Materials.
Capsaicin was purchased from Fluka AG
(Buchs, Switzerland; Lot No. 258397 186;
for capsaicin pretreatment) and Sigma
Chem. Co. (Saint Louis, MO; grade I; Lot
No. 72F-06841; for measurement of the
adrenal  epinephrine response), All
other chemicals were of guaranteed
reagent grade.
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Animals. Newborn Wistar rats were pre-
treated on the 2nd day of life with

capsaicin (50 mg/kg, sc) (6) or the
vehicle (0.97 NaCl solution containing
2% ethanol and 107 Tween 80). At the
age of 9 - 12 weeks (240 - 320 g), the
adrenal catecholamine response to
capsaicin was examined in male rats.
Male adult rats (220 -250 g) were given

6 consecutive daily doses (10, 20, 30,
50, 100 and 100 mg/kg, sc) of capsaicin
under light ether anesthesia (7).
The capsaicin-induced adrenal catechol-
amine response was also examined in
these rats. As shown under Results,
neonatal vehicle pretreatment, which is
thought to have a greater effect than
adult vehicle pretreatment, hardly
affected the capsaicin-induced adrenal
catecholamine secretion. Therefore,
non-treated rats were used as controls
for the adult capsaicin pretreatment.
Measurement of Adrenal Catecholamine

Secretion. Adrenal venous blood
collection was performed as described
previously (4) with a slight modifica-
tion. The rats were anesthetized with
a-chloralose and urethane (75 mg/kg and
750 mg/kg, respectively). Respiration
and the rectal temperature were main-
tained constant by means of an artifi-
cial respirator and a direct current
heating pad, respectively., Adrenal
venous blood was taken continuously from
the 1left adrenal gland for 15 min.
Capsaicin (200 pg/kg) was infused
through the right femoral vein for 1
min., Afer the collection of adrenal
venous blood, both sides of the adrenal
glands in neonatal vehicle and capsaicin
pretreated rats were extirpated, and
then adrenal catecholamine was extracted
with 0.4 N perchloric acid. Plasma
catecholamine was purified using
activated alumina. Both plasma and
adrenal catecholamines wereassayed by
high-performance 1liquid chromatography
with electrochemical detection (3, 4).
We have recently reported that capsaicin
causes the preferential secretion of
epinephrine from the adrenal medulla
(4). Therefore, only adrenal epineph-
rine secretion is dealt with in this
report.

Statistical analysis. The significance
of differences between means with the
same variance and with different vari-
ances by the F-test was evaluated by
Student:s t-test and Aspin-Welchss
test, respectively.

Results. In neonatal vehicle pre-
treated rats, capsaicin evoked a rapid
and significant increase in epinephrine
secretion from the adrenal medulla.
This response was very similar to that
observed in non-treated rats. On the
other hand, neonatal capsaicin pretreat-
ment resulted in a decrease in basal
epinephrine secretion and little
response of the adrenal medulla to
capsaicin (Fig. 1). With the adult
capsaicin pretreatment, both the basal
and capsaicin-induced adrenal epineph-
rine secretions decreased, but the
degrees of the reduction were small
compared with those of neonatal
capsaicin pretreatment (Fig. 2). The
adrenal catecholamine levels in neonatal
capsaicin and vehicle pretreated rats
after the adrenal venous blood collec-
tion did not differ. (Table I)

Discussion. Both neonatal and adult
capsaicin pretreatment reduced the basal
and capsaicin-induced adrenal epineph-
rine secretion. For these reasons, it
is thought that capsaicin pretreatment
may deplete catecholamine from adrenal
medulla. But the residual adrenal
catecholamine after the adrenal venous
blood collection did not differ.

The total secreted epinephrine and
norepinephrine were about 2.5% and 0.3%
(neonatal vehicle pretreated rats), and
0.5Z and 0.17 (neonatal capsaicin pre-
treated rats), respectively. The actual
adrenal catecholamine contents are ex-
pressed as the sum of the amounts of
residual and secreted catecholamine.
Even after these corrections, the ad-
renal catecholamine contents are not
different between vehicle and capsaicin
pretreated rats. These results show
that adrenal catecholamine contents are
not affected by capsaicin pretreatment.

Neonatal capsaicin pretreatment causes
depletion of several putative neuro-
transmitters in the primary afferent
neurons including substance P, vaso-
active intestinal polypeptide, cholecys-
tokinin and calcitonin gene-related
peptide (5). Adult capsaicin pretreat-
ment at least depletes substance P in
the primary afferents (8). Intraarteri-
al injection of capsaicin enhances the
activity of primary afferent neurons
(9). Substance P is a neurotransmitter
of the small unmyelinated primary affer-
ent neurons at the level of the spinal
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Fig. 1. Effect of neonatal capsaicin pretreatment on capsaicin-
induced adrenal epinephrine secretion., Capsaicin (200
pg/kg, iv) was administered for 1 min from time O in neo-
natal vehicle (control, O) and capsaicin (@) pretreated
rats. The values are means + S.E.M. of the data for 4-6
rats. Asterisks indicate significant differences from
basal values at time O (*p < 0.05, **p < 0.01). By
paired analysis, all pairs except 0-3 min fractions are
significantly different (p < 0.05).

Fig. 2. Effect of adult capsaicin pretreatment on capsaicin-
induced adrenal catecholamine secretion. Capsaicin (200
pg/kg, iv) was administered for 1 min from time O in non-
treated (control, O) and capsaicin pretreated (@) rats.
The values are means + S.E.M. of the data for 4-5 rats.
Asterisks indicate significant differences from basal
values at time 0 (¥*p < 0.05, **p < 0.01). By paired
analysis, all pairs are significantly different (p< 0.05),

cord (10), and capsaicin causes sub- activation of the primary afferent
stance P secretion from the spinal cord neurons and/or the spinal cord, which
(11). Intrathecal injection of sub- activate the adrenal  sympathetic
stance P at the 1level of the spinal efferent nerves and then enhance the
cord causes adrenal catecholamine adrenal catecholamine secretion, In
secretion (12). From these facts, this study, both neonatal and adult
capsaicin is thought to cause substance capsaicin pretreatment decreased the
P release from the spinal cord by adrenal catecholamine secretion induced

Table I. Adrenal catecholamine contents in neonatal vehicle
and capsaicin pretreated rats after the adrenal
venous blood collection.

Neonatal Epinephrine Norepinephrine Dopamine
pretreatment (pg/gland) (pg/gland) (pg/gland)
vehicle(n=4) 11.9 + 0.30 3.76 + 0.20 0.138 + 0.007

capsaicin(n=5) 13.1 + 0.43  4.21 + 0.21  0.096 + 0.005*

The values are means + S.E.M. Asterisk indicate a significant
difference from vehicle pretreated rats (p < 0.001).
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by intravenously administered capsaicin.
The results suggest that such neurons as
mentioned above participate in the cap-
saicin-induced catecholamine secretion
from the adrenal medulla. As to sensory
neurons, the effect of capsaicin pre-
treatment is more profound in neonates
than adults (5). Therefore, the differ-
ence in the lowering effect on basal
and capsaicin-induced adrenal catechol-
amine secretion of neonatal and adult
capsaicin pretreatment may have been
related to such actions as mentioned
above,

In the splanchnic nerves and/or the
adrenal medulla, some peptides exist
(13-15). These peptides may modulate
adrenal catecholamine secretion. Sub-
stance P inhibits or prolongs adrenal
catecholamine secretion (16). Bombesin
and vasoactive intestinal polypeptide
enhance catecholamine secretion
directly (17, 18). On the other hand,
neonatal capsaicin pretreatment causes
at least substance P depletion from the
splanchnic nerves and adrenal glands
(16). Capsaicin may elicit secretion of
these peptides. But in the case of
adrenal catecholamine secretion by
capsaicin, the participation of these
peptides is  thought to be small,
because capsaicin did not enhance
catecholamine secretion from the
perfused adrenal gland (submitted
elsewhere).

These results clearly suggest that
capsaicin-sensitive neurons, the func-
tion of which is impaired by the capsai-
cin pretreatment, are involved in the
adrenal catecholamine secretion induced
by intravenously infused capsaicin.
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