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In utero and lactational exposure to 2, 3, 7,
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immunoreactivity in the raphe nuclei of mice

Shi-Bin Cheng
Lecturer, Department of Physiology, Faculty of Medicine, Sun
Yat-sen Universi;cy of Med.ical Sciences, Guangzhou, P. R. China;
| PhD student, Department of Anatomy, Faculty of Medicine,

Kagoshima University, Japan

5

ARAIYACTAFFY V2B ORS LcheRBL, TOEFLRIAFAFTLZ, 7 A4
AEL VRS /BLAEHYY 6 BB THRL. MALD b= 2REEBFRITHEE L
77o B5IT, U bV EEMBORE VY 2 — 7 RET AWTEERIITHT L

FOFRER, FAFFY v ER/BIAREBHYORA LD b = ¥ BAMRIL N REICHL B
LTELLBREBLTWR ZEPHELPE o, BUERESHRE L, |

Key Words: 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin; Raphe nuclei;

Serotonin; Mouse; Brain



Purpose:

2, 3, 7, 8-tetrachlorodibendizo-p-dioxin (TCDD) is one of the most toxic
members among a broad group of chemical environmental contaminants
termed dioxin. It is formed during combustion of municipal waste and
many industrial processes. Because of its lipophilicity and resistance to
physical and biological breakdown, it wildly persists and accumulates in
the environment and food chain. A body of data has indicated a wide
spectrum of toxic effects of TCDD on growth, reproduction, immune
system, endocrine, carcinogenesis and central nervous system in laboratory
animéls and human. Acute administration of a lethal dose of TCDD to adult
animals induces a variety of severe intoxication including anorexia,
brogressive body weight loss, and reduced locomotor' activity before death.
Perinatal exposure to TCDD elicited low core body temperature in the rat.
However, the mechanisms of these pathophysiological syndromes are still
unknown. Serotonin is wildly localized in the central nervous system and
involved in mediating many physiological functions, e.g., food intake,

cognition, emotion and body temperature. Thus, the present study is to



examine the serotonin activity in the brain of the mouse by in utero and
lactation exposure to TCDD.
Methods:

Twelve female adult ddY mice were orally exposed to olive oil or
olive oil containing TCDD for 8 weeks prior to mating. The offspring were
consequently exposed to TCDD in utero and via lactation. Offspring were
weaned on pos;tnatal day 28 and group-housed in plastic cages, and then
allowed to survive for another 6 weeks. After anesthetized, all animals
were transcardially perfused with 100 ml 0.1 M phosphate-buffered saline
followed by a fixative containing 4% paraformaldehyde and 0.2% picric
acid in 0.1M phosphate buffer (pH 7.4) at 4°C. The brains were removed,
post-fixed in the same ﬁxa’;ive, and then immersed in 30%
phosphate-buffered sucrose at 4°C. Serial colonial sections were cut on
freeze microtome and collected in 0.1IM PBS and then processed for
serotonin immunocytochemistry by PAP method. In briefly, after blocking
endoperoxidase by using 0.15% H,0,, the floating sections were
pre-incubated in a blocking solution of 0.3% Triton X-100, 1% normal goat

serum, 0.05% sodium azide and 0.3% bovine serum albumin (BSA) in



phosphate buffer saline, pH 7.4 (PBS), and then incubated for 3 days at 4C
in a solution containing rabbit anti-serotonin antibody (1:10000) diluted in
the blocking solution. After several rinses with PBS, sections were
immersed in a solution of goat anti-rabbit IgG (1:2000) overnight at 4°C,
and following several rinses, sections were then incubated rabbit PAP (1:
2000) overnight at 4°C. The second and third antibodies were diluted in
0.1M PBS containing 0.3% BSA and 1% normal goat serum. Following
several rinses with 0.1 M Tris-HCl buffer (pH 7.6), the sections were
treated with 0.02% diaminobenzidine in 0.003% hydrogen peroxide. After
final washes, the sections were mounted onto gelatin-chrome alum-coated
glass slides, air dried, dehydrated with ethanol, cleared in xylene, and
cover-slipped. Number of serotonin-immunostained cell bodies was
counted with aid of a public domain NIH image system. For statistical
analysis of the differences in serotonin-immunostained cell number
between TCDD-exposed offsprings and control mice, Dannett’s test was
used. The specificity of serotonin antibody Was tested.

Results:

The distribution of immunohistochemically stained serotonergic neurons



in the control and TCDD-treated mice was similar to that of other
mammals. Serotonin-immunoreactive neurons were present in the caudal
linear nucleus, the median raphe nucleus, the supralemniscal area, the
pedunculopontine tegmental nuclei, the deep mesencephalic nucleus, the
raphe magus, the raphe obscurus, the raphe pallidus, ventrolateral medulla,
dorsal and medial to the facial nucleus and surrounding the central canal of
the rostral end of the spinal cord. In the male offspring animals by in utero
and lactational TCDD-exposure, a marked decrease in intensity of
serotonin-immunostaining and number of serotonin-positive neurons was
found in all raphe nuclei. Dunnett’s test analysis showed that there were
significant .differences_ in cell number between all TCDD-exposed offspring
and vehicle mice.

Discussion:

Our results indicate that in utero and lactational exposure to TCDD
induces a great decrease in serotonin activity of ddY mouse brain. This
suggests that TCDD may act as a neuroteratogen, which produces
long-term alterations in serotonin synthesis. It was reported that serotonin

and/or its metabolite concentration in the brain of the adult



TCDD-susceptible Long-Evans rat increased after a single lethal dose of

TCDD. Similar results were also reported in the Sprague-Dawley rat and

hamster. Other studies indicated that prenatal and early postnatal exposure

to dioxins changed behavior and psychic function in human and animals.

Our present results suggest that a great decreése in serotonin activity may

be associated with these pathological changes. This study is the first

morphological demonstration of TCDD-induced biochemical changes in

the central nervous system.
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