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Electron Microscopy of Nerve Fibers. IV. On the Fine Structure of the Node of Ranvier.
Ryohei Honjin, Akira Takahashi and Masami Nishi, Department of Anatomy (Direc-
tor: Prof. R. Honjin), School of Medicine, University of Kanazawa.
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Abstract

The fine structure of the node of Ranvier has been studied with the electron microscope
in some thin sections of the sciatic nerve of the adult frog, Rana nigromaculata wnigro-
maculata. The materials were fixed in 1 per cent OsO, and 0.6 per cent KMnO; amended
with veronal-acetate buffer (pH 7.42). The results obtained are summarized as follows:

1. The axon of the myelinated fibers is more or less narrowed near the termination of
the myelin sheath at nodes. This feature is remarkable in the large fibers, in which the
axon is reduced in the node to about one-third of its total diameter. The nodal axon of
the large fibers bulges slightly in its central part.

2. The length of the unmyelinated nodal axon is relatively shorter in the large fibers
(about 0.54) than in the small ones (2 # or more).

3. In the nodal axoplasm there is found a small spherical body which contains many
small round vesicles in itself and is bounded by a limiting membrane.

4. In the termination of the myelin sheath at nodes, each lamellar membrane of myelin
separates in its period line to form a small membraneous loop, myelin loop, which contains
Schwann cytoplasm in its interior and lies on the outer surface of the axolemma membrane
roughly perpendicular to the fiber axis in the juxtaterminal myelin region. Many myelin
loops strictly envelop the axolemma membrane standing side by side. There is found no
gap between the axolemma membrane and the myelin loops.

5. The Schwann cells form many small finger-like processes of about 500A in diameter
in the node, nodal processes, which are much more numerous in the large fibers than inthe
small ones. The nodal axon is surrounded by many nodal processes of the two Schwann’
cells, but there is a gap of considerable width between the nodal processes. This indicates
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that the axolemma membrane is directly exposed to the outside in the nodal region.

6. A relatively small proportion of axolemma membrane is exposed to the outside in the
large fibers than in the small ones, while the large fibers have a lower threshold for electri-
cal stimulation than the small ones. The current density across the nodal axolemma mem-
brane may be much higher in the large fibers than in the small ones. This may be a factor
of consequence which gives rise to differences in threshold.

ERE®BR®

Plate 1 ;

FEH 1, 2. Renvier KZGBHNW G, ki,
TR HIAEHE » mitochondria » endoplasmic reticalum
2%, MDBICH L TRRHICET 5130, HKEED
WNNEEETNRIREBBD O NS, BT K {BiRD
PRI ESICHEIRL, BE 2iCid 2 HD/hakkEs
PER U IBBICET 5. HERBRE IR TR i
v, SREOFREICEL, HBENMEEERLTINS.
Schwann KAINEIE, BRETEROBRGEREED,
BRIRERICIS Schwann KAIFUICENIDOERO B D
5. Schwann KHfasEEE > REMRKIL SO
SNEICRLE S 5. FEPAESOMARGMRER, 2
RERDORITIZEAL T, 080, &, FHE1
12 x15,000. EE 22 x18,000.

Plate 11

BE 3. TH2 OFELIFMNMEORITA. 88
WBEE CNIRE DOTERIN2HENMNGICER. B
BEOLREZRTH S, 0s0; [, x100,000,

FH 4. 5H 2 OF LBHEERREOMILA. B
WEEPASBATNEEHESSZ 505, FHEHDL
DEEEDSMRICHE/ NG DREN A Z 5. 0804 B
£, x100,000,

BH 5. TE20ETBHERRROMILER, £T
WICHFBRDIEP RIS 5/ NRIREKO—~EHZ 5.
BRRBORBICOMENMRZ 5, 0504 FEE, *160,-
000,
ER . MEERGHOBRGIRNTG. SROBEH
EFLBOBRDEDICEL, Lhh SR
THICEDT, ZOXRETENEN 3 BOMB ML
RT3, KMnOq FHsl, x60,000.



468 RN RS R

Plate T




A 469
Ranvier Kl DEHEHR

Plate 1T




