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BJ 2 l.ocus ceruleus of a 1 year-old child (WPH

B 1 Locus ceruleus of a 1 year-old child (WPH

1869) stained with only hematoxylin. 1869) stained with Masson-Fontana method.

(% 200) Note the argentatlin granules in the neu-

ronal cytoplasm(arrows). ( x 200)
#F 1 Neuromelanin in the developing brainstem (control cases)
Nr. Age/Sex Underlying disorder Substantia Nigra Locus Ceruleus

WPH 1869 1/F Sepsis — —
N-186 2/ Pneumonia +
N-190 4/ Leukemia (APL) -H
N-184 5/ Aplastic anemia - +
N-188 6/ Leukemia (AML) +
N-185 7/ Immunodeficiency + H
N-191 9/ Agranulocytosis H
N-466 9/M Leukemia H
TP 29500 10/M Leukemia (ALL) +
TP 29914 11/M Leukemia (CML) #H
TP 29225 12/M Nephrotic syndrome H
TP 29581 12/M Pinealoma H
TP 30690 15/F Cerebral contusion H
TP 30287 16/M A-V malformation H
TP 30361 16/M Cerebral contusion i
TP 30264 16/M Leukemia (ALL) I
TP 30431 18/M Burkitt lymphoma 1
N-851 22/M Sepsis 1 H#
TP 28537 23/M Thyroid cancer HH
N-844 26/M Tuberculosis 1 HH
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Bl 3 Bleached lipofuscin autofluorescence of nucl.
centralis superior of a 50 year-old man (TP

29771),  (x200)

Bl 4 Bleached ncuromelanin autofluorescence of

locus cceruleus of a 50 year-old man (TP

29771). ( x 200)
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Bl 5 Substantia nigra of a 19 year-old man (IN-
791) with cerebral injury due to perinatal
asphyxia. Note the unpigmented neurons.
(HE x100)

B4 6 Locus ceruleus of a 20 year-old man (N-
794) with brain damage due to early
post natal acute encephalopathy. Note the
paucity of pigment granules compared to
control. (HE x100)
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& 2 Neuromelanin in the developing brainstem (pathological cases)

Nr. Age/Sex Etiology of Brain Damage Substantia Nigra Locus Ceruleus

N-6 2/F Perinatal asphyxia —

N-436 3/M Perinatal asphyxia - +
N-7 4/F Perinatal asphyxia —

N-23 4/M (Prenatal) — —
N-28 6/M Pre+asphyxia + +H
N-668 7/F Cong. hydrocephalus + H
N-3 8/F Kernicterus H +
N-443 9/F FCMD H
N-24 10/M Down syndrome +H

N-458 10/F Perinatal asphyxia +H +
N-11 10/M Perinatal asphyxia + +H
N-14 10/M Perinatal asphyxia +

N-463 12/M Perinatal asphyxia H H
N-462 13/M (Prenatal) m i
N-770 13/M Perinatal asphyxia H Ht
N-703 14/M (Prenatal) H +
N-679 16/M (Prenatal) H H
N-691 17/F FCMD it i
N-8 17/F Perinatal asphyxia H e
N-664 18/M (Prenatal) 1 H
N-791 19/M Perinatal asphyxia + Ht
N-647 20/M Perinatal asphyxia H Ht
N-794 20/F Acute encephalopathy H H
N-672 20/M Perinatal asphyxia H H
N-10 21/M (Prenatal) - M
N-32 21/M Perinatal asphyxia H H
N-34 22/F Japanese encephalitis 1

N-464 22/F Thb meningitis 1

N-853 22/M Kernicterus H H
N-446 26/F Kernicterus H H
N-356 27/F Japanese encephalitis H

N-426 27/F Perinatal asphyxia 1 H

FCMD: Fukuyama type of congenital muscular dystrophy

(prenatal): Suggestive of prenatal cerebral disorders
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Locus ceruleus of a 22 year-old man (N- Control Locus ceruleus of a 22 year-old man

853) with mental retardation as a sequel to (N-851) died of sepsis. (HE x100)

kernicterus. Note the lighter color of neu-
romelanin. (HE x100)

#* 3 Neuromelanin in the developing brainstem

e—control  a—pathological
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abstract

Pathology of the Neuromelanin Containing Neurons in Human Brainstem

Kazuo Nagashima, Junichi Sato and Yoshio Morimatsu

Neurons containing neuromelanin  were
shown to be widely distributed in the human brain-
stem, besides substantia nigra and locus ceruleus.

The neuromelanin was demonstrated to be ar-
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gentaffin granules in the early neonatal unpig-
mented neurons. Bleached neuromelanin showed
finely granular and brownish yellow autofluore-
scence which was different from the coasely



granular yellow autofluorescence of lipofuscin gra-
nules.

In the normal control the pigmented granules
were first found in the neurons of locus ceruleus
of a 2 year old child and substantia nigra of a
5 year old child. In the substantia nigra about
50% of neurons contained pigments around the age
of 10, and from sixteen onward the pigment be-

came visible on naked eye. In the mentally as
well as physically handicapped children, however,
the age at which pigment appears was significantly
delayed. Thus, it could be shown that the meta-
bolism and function of the pigmented neurons
was also disturbed in the children with neonatal
cerebral injury, although the process of neurome-
lanin formation remained unknown.
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