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Effect of pineal body and melatonin on chemiluminescence
of peritoneal macrophages via hypothalamus in rats

WE1 Wei, DING Chang-Hai.» XU Shu-Yun

(Institute of Clinical Pharmacologv. Anhui Medical Universitv, Hefei 230032, China)

AIM. To study whether the hypothalamus
was a major relay for the action of melatonin

(PM &

Pinealectomy .

{Mel}) on peritoneal macrophage
{function. METHODS .
lumincl-dependent chemiluminescence (CL V.,
hypothalamic  dinoprostone  radioimmuno-
assay. and intrahypothalamic injection of Mel
were done in rats kept under light : dark
12 h:12 h. RESULTS: CL value of PM &
was decreased and hypothalamic dinoprostone
content was elevated after pinealectomy,
which were restored by Mel (10 pg kg~'d~'ip
at 16:00 for 7 d). The same treatment of
Mel increased CL value of PM & and de-
pressed hypothalamic dinoprostone production
CL wvalue of PM & showed
negative relation to hypothalamic dinoprostone
with r=—0.78 {(P<C0.01M

lamic injection of Mel (2 ug) enhanced CL val-

in intact rats.
Intrahypotha-

ue of PM & in normal and pinealectomized
rats. CONCLUSION: The hypothalamus is a
main site of pineal Mel action upon PM &
function,
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The pineal body, as a neurocendocrine
transducer by translating the most basic envi-
ronmental information into signals that modu-
lates neurcendocrine mechanisms™'?, has
been postulated to be involved in the function-
al connection between the immune and central

[}

nervous systems . The immunoregulatory
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effects of melatonin (Mel), the major pineal

hormone, were widely demonstrated by

immuno-enhancing and oncostatic activity in
They play a modulatory role on

4—p)

animals.

inflammatory and immune responses

However, the sites of Mel action are less
known., The brain is the primary locus where
Mel acts. and high affinity binding sites for
Mel are found in several brain regions. partic-
78] Therefore. the

present study was to investigate whether the

ularly the hypothalamus

hypothalamus was a major site for Mel action

on macrophage [unctions.
MATERIALS AND METHODS

Rats Forry-five Sprague-Dawley rats ( § , 3—4
months old, 234 =5 46 g were provided by Animal
Center of Anhui Medical University. Rats were kept
under light from 6:00 to 18:00 daily at 2242 C
with free access and tap water.

Reagents and chemicals Mel. purchased from
Sigma Chemical Co, was dissolved in 100 % ethanol
and then diluted with nermal saline to a final concen-
tration of 2 % ethancl. Luominol (Sigma) was dis-
solved in triethylamine and phosphate-buffered saline
(PB5) to a concentration of 2 g L7  Zymosan
(Sigma > was suspended in PBS, boiled for 15 min,
and then resuspended in DMEM (Gibeo? at 50 g L%,
Opsonized zymosan was made by incubating boiled zy-
mosan with equal volume of fresh autologous serum at
37 C for 30 min and then resuspending in PBS.
Dinoprostene radicimmunocassay kit was cbrained from
the Chinese Academy of Medical Sciences. Beijing,

Plnealectomy (PE} The operartion was doner™.
After 7 d. rats were injected ip with Mel 10 pg kg™’
d~* or vehicle for 7 d.

Chemiluminescence ¢ CL ) Rat peritoneal

macrophage (PM £ } suspensions were prepared at a
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concentration of 2 x 16 L™, After 500 pL of PMO
suspensions were incubated at 37 T for 20 min, they
were placed in the measuring chamber of a SHG-1 bio-
or CL analyzer ¢Shanghai), 100 pL of freshly pre-
pared luminol ¢.1 mmol L™ and 100 pL of zymosan
particles 5 g L™ were added. CL was continuously
recorded by a computer and a printer connected to the
CL machine™”.

Dvinoprostone radioimmunoassay
hypothalamus ™,

Intrahypothalamic injection of Mel Rats were
anesthetized with 10 % chloral hydrate {300 mg kg™'
ip} and stereptaxically implated (P 1.0, L 0.1. H

8. 02" with a chronic cannula guide tube fabricated

In 30 mg of

from 22-gauge thin-will stainless steel hypodermic
needle and contained an indwelling stylus made from
27-gauge stainleéss steel wire. The guide tube was an-
chored on the skull,
intrahypotbalamic injection of Mel at 16: 00 for 7 d.

Eight days later, rats received

For injection. a 10-pl. Hamilton syringe was inserted
into the guide tube so that its tip extended 6. 5 mm in-
to the brain tissue. Before injection, the syringe was
washed in 70 % ethanol.

min and the syringe was remained for another 1 min.

Mel 2 pg was injected in 1

1 L of 1 % ethanol in saline (vehicle) was given lor
control injection.

A total of 20 implant operations were performed,
and all rats recoverad well. The hypothalamic area
was [rozen in liquid nitrogen, sectioned with a cryo-
stat, fixed in cold acetone. and stained with crysyl vio-
let and eosin. By reference to an atlas™?, in all but 2
rats the injection canrulae were present in the vicinity
of the suprachiasmatic and anterior hypothalamic area.
The 2 rats showing injection sites in the thalamus were
discarded.

Statistics

using Casio {x-4200 P calculatar.

Correlation coefficient was calculated
Statistical analyses
were carried out using ¢ tests.

RESULTS

Mel 10 pg kg™ counteracted the de-
creased PM & CL and increased hypothalamic
dinoprostone production induced by PE. The
same treatment of Mel increased PM &f CL
and the inhibited dinoprostone production in

intact rats {Tab 1). There was an inverse re-

lationship between PM & CL and hypothalam-
ic dinoprostone production (Y = 5580 — 80X,
?‘=_0. 78- P<D- 01)-

Tah 1. Effects of pinealectomy (PE} and ip mela-
tonin (Mel) at 16:00 on dinoprostone production in
hypothalamus and chemiluminescence (CL ) of perl-
toneal macrophages in rats. #=5. T+s.

P<C0. 01 ¥5 comrot, "P< 0. 91 ¥3 PE.

Dose/ CL/ Dinoprostone /
ug kg 'd'x7d eprm ngg!
Conrtrol - 3 039508 2044
Mel 10 6§ 4131075 1l 2+2.1°
Sham-PE — 2 0gg4330 19.3+2.4
PE - 1 166+ 215° 984+11°
PE+Mel 10 3428204 23.442.2

Intrahypothalamic injection of Mel (2 ug)
increased PM & CL in intact rats compared to
those given wvehicle injections. It also re-
stored the decreased PM & CL in pinealec-
tomized rats (Tab 2).

Tab 2. Effects of intrahypothalamic injection of Mei
2 ug for 7 d on CL of perlioneal macrophages in nor-
mwal and pineslectomized (PE) rats. ¥+ts.

P<0. 0T v5 contrel, 'P<D. 01 vs PE.

Dose/ CL/
ped 17 d 107 ? X epm
Vehicle 4 — 1.8610. 24
Mel 5 2 3. 040. 5
PE 5 — 0. 7240, 2T°
PE +Mel 4 2 1.5740. 27
DISCUSSION

Our present study demonstrated that
dinoprostone content in the hypothalamus was
increased by PE, which could be reversed by
ip Mel.

duction in the hypothalamus in intact rats.

Mel also decreased dinoprostone pro-

Hypothalamic prostaglandins play an impor-
tant role in regulating pituitary function, se,

microinjection  of prostaglandins in  the
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hypothalamus can effectively stimulate the
release of LH. FSH, PRL, GH, and ACTH,
etc®. So pineal Mel might modulate
pituitary function wvia hypothalamic prosta-
glandins, thus affecting neurc-endoerino-im-
mune network. Our result showed an inverse
relationship between PM& CL and hypothala‘—
mic dinoprostone production, suggesting that
pineal’ Mel might regulate macrophage fune-
tions via hypothalamus. Intrahypothalamic
injection of Mel enhanced PM & CL in intact
and pinealectomized rats. These cbservations
indicated that the hypothalamus was the main
site of pineal Mel action on macrophage func-

tions.,
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