Ultrastructure and Innervation of the Ovarian
Wall and Oviduct in the Medaka,Oryzias Latipes
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Abbreviations : Type C, type of contact synapse; Type D, type of distant synapse.
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Photo 1. Ovary (OVA) and oviduct (OV]) of the
medaka. Ovarian wall (OW) is observed facing

the ovarian lumen (OL). Hematoxylin-eosin
staining ; X150,
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Photo 2. Transverse section of the ovarian wall.

The wall consists of an epithelial cell layer (E),

inner longitudinal (IM) and outer circular (OM)

muscle layers, and melanocyte layer (ML)
Toluidine blue staining ; X 600.
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many bundles of tono-
filaments, numerous vesicles, and junctional complexes (white arrows) are observed. x11,200.
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Photo 4. Smooth muscle cells (SM) in the ovarian wall. A contact Synaml)seb
nerve axon is observed in the groove of a muscle cell. X 20,000.
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Naked axon, which partially lack a Schwann cell sheath (S) and face the tissue space separating the
smooth muscle cells (SM), form the distant synapse (D). x20,000.
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Photo 6a-6d. Axonal expansions in contact with the grooves of the smooth muscle ce
wall. These expansions form the contact synapse (C) near the surface vesicles-rich area in the smooth
muscle cell. Agranular vesicles and large granular vesicles are observed in the axonal expansions.

% 20,000.
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; i g S
situated among the smooth muscle cells. x 14,0
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Fig.la. Diagrammatic representation of the
axonal expansions in the fine nerve bundle
located in the tissue space (TS) among the
smooth muscle bundles (SM) of the ovarian wall
in a longitudinal section. They contain many
agranular synaptic vesicles and large granular
synaptic vesicles, lack a Schwann cell sheath (S)
on the side facing the tissue space, and represent
distant synapses (Type-D). A, unmyelinated
nerve axon. )

Fig.1b. Diagrammatic representation of. the
axonal expansions in the smooth muscle cells
(SM) in a section. They contain many agranular
synaptic vesicles and large granular synaptic
vesicles, and represent contact synapses (Type-
C) in the grooves of the smooth muscle cells.
The processes of the interstitial cell of the
ovarian wall (IW) are also attached to the nerve
expansions. A, unmyelinated nerve axon; S,
Schwann cell sheath; TS, tissue space.
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Photo 8. Interstitial cell of the ovarian wall (IW).
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Hi &, MRS O MR R W AR O AR
S>3 (BER12), INEMEMIICEL T, SO

The process of the smooth muscle cell (arrow)
adheres to the interstitial cell. A contact synapse (C), located between the smooth muscle cell and the
processes of the interstitial cell, is observed. x13,500.
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HHEERMEER SRR E PR L TW 3, T4 b b EE
BEISRIE Schwann #8% £\, SR CRRIRAL ©
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Photo 9. Theca cell (TC) and interstitial cell
the ovarian wall (IW). The processes of the
theca cell (arrows) are in contact with the
interstitial cell of the ovarian wall. The pro-
cesses of the smooth muscle cell (SM) are also
in contact with the interstitial cell. X 13,400.

ARBHEL Tw 3, BEERO NI IZER 5004 0
SRBERE /KD & 1249 800~1200 A 0 KEER I /K287
5. Vb B/NERME S F 7RI RS 5
oz (FHEUa—d, M2), —BicZ0EOiHR
RERAICE W T, JNEEBEOREY F 7ADF I
U, RERE NS, ZOBOBEY - 72 130
FIOMEIZ DWW, WEKRARCSEhs v 7 72
NNEOBILRBEE L, Thabb 130G we,
SRR/ IEH 917 18, KFBRIVE/NIEH 550 E T b,

_#@k 10!

n tHe ovarian wall. X 7,7&).

Photo 10 AM\eianocyte i

Photo 11. Acetylcholinesterase activity in the
ovarian wall. Activity positive nerve axons are
observed as many black lines. Numerous vari-
cosities are observed along the courses of the
axons. Rubeanic acid-enhancement method.
X150,
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moto'™id, EEMIEIC 7R Y DGR ETED, £
RHRLEESMOBREE S DEH LTS, il

Photo 12. The wall of the oviduct. Junctional
complexes (white arrow) are observed in the
upper part of the epithelial cells (E), Unmyeli-
nated nerve axons form the contact synapse (C)
in close contact with the interstitial cell of the
oviduct (10). %5,800.
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VEINAOWTNOBIICE T LB 7 K2 Y v
SRR RHE LB o7, L5 EEHIRERI AN
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DEEERT OO EHA &N S, Takano?D w3 7
70 R, BETRBC L2 ANTHREE LGNS,
HETOHNI & Sz, JNEEEDEER O IEHID
BEHBESIZSEILTWIMEELNLTED, FBH
MIEOMBE LIREINT VB2, LeLEREE T
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(distant synapse, Type-D)"®234% D, & - B
fEDHEMER I B T 5 WA ORH L B2 on
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YIRS Y - 7 AR & KEBR M v 7 AN %R
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DEFENT € F L3V Y LT 5 —EERBIET
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N DIRFA D) EBIEROKR L WEL TL o
TH>5. SEORFETRHS KBRS > 72
MEOHEICEL TR, —icktob=>, X5 3
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Photo 13. Cilium observed in the epithelial cell of
the oviduct. x33,600.
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Photo 14a-14d.

BB

Axonal expansions forming contact synapse (C) in the interstitial cell of the oviduct

(10). Agranular vesicles and large granular vesicles are observed in the axonal expansions. X 20,000,

Fig.2. Diagrammatic representation of the axonal
expansions in the interstitial cell of the oviduct
(10) in a section. They contain many agranular
synaptic vesicles and large granular synaptic
vesicles, and represent contact synapses (Type-
C) in the grooves of the interstitial cell of the
oviduct. A, unmyelinated nerve axon; S,
Schwann cell sheath; TS, tissue space.
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Abstract

The present study was pursued to examine the fine structure and innervation of the ovarian
wall and the oviduct of the medaka by electron microscopy and histochemistry. The ovary of
the medaka is a sac-shaped organ having an ovarian wall and containing many follicles in different
developmental stages. The ovarian wall consists of an epithelial cell layer, a smooth muscle layer,
and a melanocyte layer. The muscle layer contains a fine nerve plexus of unmyelinated fibers
and interstitial cells of the ovarian wall. The processes of the theca cells are in contact with the
interstitial cells of the ovarian wall. Using histochemical methods, the fine nerve plexuses show
acetylcholinesterase-active varicose fibers. In electron micrographs, the varicosities appear as
axonal expansions, containing many agranular synaptic vesicles and large granular synaptic vesi-
cles, and partially lacking a Schwann cell sheath. The axonal expansions can be classified into
two types : Type-D (distant synapse), those located along the fine nerve bundle and facing the
tissue space located among the smooth muscle cells, and Type-C (contact synapse), those in
contact with the grooves of the smooth muscle cells. The ratio of Type-D to Tipe-C in number
was 11:9. The ratio of agranular vesicles to large granular vesicles in number was 6:1. The wall
of the oviduct consists of an epithelial cell layer and a thick layer containing many interstitial
cells. The axons of the unmyelinated fibers form a contact synapse to the interstitial cells of the
oviduct. This type of synapse in the oviduct also contains many agranular synaptic vesicles
and large granular synaptic vesicles. The ratio of agranular vesicles to large granular vesicles in
number was 2:1,




