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SUMMARY

The ultrastructures of the pigment cells in the Asiatic land salamander
(Hynobius leechi) dorsal skin were obtained by means of electron microscope.
The results were as follows;

1. The pigment cells of the epidermis consisted of the melanocytes in the
germinal layer and of the melanophores distributing to the keratinocyte layer.
The traits of these cells in the epidermis were as follows:

A. The nuclei of the melanocytes were round or oval in shape and appeared
as partly small or large infoldings of the nuclear envelope.

B. Rough-surfaced endoplasmic reticulums and Golgi complexes were well
developed in infranuclear cytoplasm. Many ribosomes were mainly distributed
around the perinuclear portion.

C. The melanosomes of the melanocytes were observed as a round or an
oval shape and strong electron-dense or less electron-dense melanosomes were
observed.

D. The infoldings of the nuclear envelope in the melanophore were partly
found deeper than those of the melanocyte. The cytoplasm of the melanophore
filled with melanosomes caused organelles not to be observed in that.

2. The pigment cells in the dermis were composed of the xanthophores
just beneath basement membrane and the melanophores in the connective

tissue. The traits of these cells in the dermis were as follows:
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A. The xanthophores contained round or oval vesicles, and these vesicles
were divided into 6 types (type I pterinosome, type II pterinosome, type I
pterinosome, type IV pterinosome, type V pterinosome, type VI pterinosome).

B. Most of the nuclei of the melanophores in the dermis were elongate in
shape, and a portion of the nuclear envelope was deep infolded.

C. Because the cytoplasm was filled with the melanosomes of the same
electron-density, organelles were not observed in the cytoplasm.

D. Two processes of the melanophore in the dermis extended in parallel
with a xanthophore and the cytoplasm in those processes were filled with

the melanosomes.
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G Azl ANHET dodlE Axw g n (chromatophore) & EA) & 3.9
A 3 (melanophore) 7} ¥} 8}922] %919] intermedine)) o] s}e] = %A1 4 %%] (melanin granule)
o 7 Gahm ig(;\}ff}o 2 owgAe] Wals doA IS el 9},

A A2 FHEAY L I Fadl s Boln], BE JFRAE A6 o5
AsiAd el 2go] ol vz ekl gt Af-ele] Ak (free radical) & Yol HE R Fo| Fodt F
A& 3ot (Commoner et al., 1954; Daniels, 1959; Mason et al., 1960).

FA &M Ee A7 (neural crest) o 2 3B $e)5]w (Dushane, 1934; Zimmermann &
Becker, 1959; Billingham & Silvers, 1960; Brumbaugh & Froiland, 1973: Brumbaugh &
Schall, 1977), ZAj A9 tyrosinasel EAl49] ATEAQ tyrosined Zuf] 28] &
DOPA, premelanin, melanosome 9 tyrosinase &4 % Ho] g 54 a0 E FAIct
2 3% 9ol (Raper, 1928; Harley-Mason & Bu'Lock, 1950; Seiji & Fitzpatrik, 1961).

Wole] wj (embryo) 2R wjokd AR A & Al 2ol actinomycin D9} cyclohexamide
AR A Ehx g F A4 A gs *H-DOPAs 7ram 9oz
3l9l v} (Brumbaugh & Schall, 1977).

A & A ol st} o i (Lopashov, 1944; Goodrich, 1950; Orton, 1953), %k4] % (Dushane,
1934; Bagnara et al., 1968; Bagnara et al., 1978; Bowers & Carver, 1978; Frost &
Malacinski, 1980), =4 (Brumbaugh & Schail, 1977) % 3414 (Griineberg, 1952; Little,
1958; Deol, 1963; Comings & Odland, 1966; Quevedo, 1973) S-of 4] WO A F7F & 3}
e

% FAFTY M4 Ei: 9l @4 = (xanthophore), iridophore ¥ FA & w G4 m B T

5w, 3 E: pterinosome, carotinoid vesicle @ glycogen particle, iridophore:

_.:

reflecting plate, 2|3 A 43 G4 == melanosome?) NEAZNFER FAEbc)s B2
=l ub )l (Dushane, 1934; Bagnara et al., 1968; Bagnara et al., 1978; Butman et al.,
1979).
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lamellae® 7}z glow A 382 %FAol ot lamellaed 71xz vtz 22d ul 9
v} (Bagnara et al., 1968; Yasutomi & Hama, 1972).

e WA F (albinism) HH2ETO) B FolA FHAR A el GHAAE
A R glepis Aol xad glvl (Humphrey, 1967; Browder, 1967, 1972; Gill et al.,
1972; Nishioka & Ueda, 1977).

ok 4] 9] melanosome->- intermedine] o]&}e] wl & ulAlsli= iridophore?] reflective plate

2

sk A-gste] Au sk Aol A} (Bagnara et al, 1968), EH5EL o4& AFE

EERIEER PR R P S RICERCEE S PR FERE SRR
el = 9 Aol pub gle)l (Fitzpatrick & S?abo, 1959; Wright & Lerner, 1960).
ok a] 3 A_l]l A o] vl ske] kAl ahE, GAEE, A s @ Feyd e n A DL A%
Ao g AFE YA o] F EEroBEAE Amblystoma punctatum (Stone, 1926; Dushane,
1935) ~]~ A mexicanum (Schnakenbeck, 1921; Dushane, 1935; Benjamm 1970; Frost &
Malacinski, 1980) &to]ei ] | )4 %ol Hynobius leechiis A 5% Slo] WA w274

g Amshg el
S ERRITY

Soll Al A= g &5 (Hynobius leechi) o 5 4 3}

Fizol A 397 ARSEE Fof 207035 Al 52 ARkt

Agubg o o) &0 w3 z"Ee pH 7.2+ 0.1 M phosphatec & <21&47 2,5%
glutaraldehyde-p araformaldehyde‘f’u 3} 1% osmium tetroxidee] #HF 37 8lef, Z}5F ethanol
7} acetoneo 8 I3l 2 Epon 812 mixturce]] vl &ted 35°C, 45°C 2 60°Coll 4] F&-4]
et

Zol¥ zAe LKB ultramicrotomeo i Zuld 3328 olEo] uranyl acetates} lead
citrateo & <A slo] Jeol-100BE H==dw] 4o g #Aadl o

B N B S A4 ehker], Sl $4% Al 5
»Jawﬂi AR EA AAT LR GARE, Aol ABALG ALY 22
F49 9t

£309) Al E G e 0] @ avke] Rim e w oAl @elshd LR =
3

ok Vel el @ o] o] AlzAe) A 9l rough-surfaced endoplasmic retic-
ulum.?qL ) 9% F-2] 43 9]+ rough-surfaced endoplasmic reticulumo] %5 ¢lv} (Fig.

. @ ols) F@3o] 9 GolgiAlsh o F9la] gl ribosome=. 3 WA= At (Fig. 2).
V.T*Jaixﬂi»— e 2m gom, T AR 98 sk HAgo R o Ty
o, HAaot Mmd Ao FAHe) ARt he ALl B ot (Fig. 1,
2).
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<= A A @gket (Fig. 3, 4).

BASAIS ASAAD FALNL 17 B Qaledd, 2 B Kl A
e Jgrweicr a0 % Aol Al 7 o

1k o} -EF = 8l e] (Fig. 7), #| 2 8 pterinosome- 4 41 A (fibrous matrix)

o] AAslxz 9l el (Fig. 7), Al 33 pterinosome®- A vt<o] 449] lamellaes=o 34

staz 9= 9] Fig. 7, 8), A1 48 pterinosome2- A }<o] ol 2]/ 9] lamellae g & A4 &}

o AFH oz Eulatz 9= | (Fig. 7, 8), A 58 pterinosomed A4 7559

AALEE 717 cored 3 A 3le] halo ko et e (Fig. 9) 2 #] 63 pterino-
]

Adrz g ge Fig. 97 ds] ek

A A
2 3}01 Z,L% _/;:L(}E_f—_, Ro9= carotmmd vesicle®} 4v} Alold] & glycogen particle

A9 EA LG A LR G 2 B 7 HHeld, due QREe 7
FUAUF. BAERGAe) A Ardd e AAVEY TqzANe] AYA Ao
o, SAERHe W5 201 99 2k Bggon Jehdz 9o Fig 1), S92
Bz Bl B ES gehel AA Wel Ao, T Fr Feli Falsdy
o W ANA geng bE Amarde BAHA gt (Fig 10).

H
]

FA T oA Ezes Bk o] FLalEle] QQom, Fulo AiaErE FAzAnY F
Aad frAlz, AA Azdrs SALFAZ) B 2R FFE ek T4 xe)
ERPRE N FHE Py LR
Aol & el =] o]el] o) 3F @ F & 4] Lopashov (1944), Gooedrich (1950) 2 Orton (1953)
£ g%0] A Fo]FE, Stone (1933), Dushane (1934) 2@ Bagnara 5 (1963)-& k] ¥ (Hyla
cinerea, Agalychnis dachnicolor, Hyla arenicolor @ Rana pipiens)S Brumbaugh$} Schall
(1977), Whittaker (1968)3 =% (Gallus gallus) 5 —.2] 52 Griineberg (1952)= &7 &
w}9-~ %, Comingse} Odland (1966) % Quevedo (1973)& Ababe AFAQ B R o] 85} n
I 8 ub 9l
B ATl S A4 Ed e%e oie Zu9 Ao Maa 2 SYaw, &
A gz Y g FAzst Sl dvs Ao A dAse] Lo AE35E F Al
At AAFE] = ol A siE 2 R
Schnakenbeck (1921)-% %-#-39] 932l axolotle] 4] F3] o] Al 4] 29} A &0 &4
A Fo] EAEe] vtz wmetg on], Frost & Malacinski (1980) -2 axolotle] =
3 T AHAFEET AYAQA Aol vAFzH
SR frAl 2] FA N R A SFERY) SAxsE g FdeA vebdcha
]

vi i
1% 5ole] FA% telelA] FAzAEs, A% AE
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Aolol s BALDfAE BESA Y wG £ FH2AE, FAzufAE D AL
279 FALAUE] A RE 279 AAYES dehlE Ao E T wo} 43
o 9 FALAE] Fh&AYe] AABoE o Fehed UML) AzAS A E1A
A geke Abzd o

Bagnara 5 (1968)-& %4 ol 4 Ao} A=, T4z D S L 44 27} 53
oF e o2 Q1 slg om, Aule] o 4] == pterinosome, carotinoid vesicle 3 glycogen
particle®] A £a=7] 3-8 747 oA webx Bebg 2 Yasutomiol Hama (1972)= o 4] <
A7 (Xenopus laevis)ol 4| o) 84 2.9] pterinosomeo] 4=v34o] A& Hol| wpe} 3chA 7 -
FHvha 2wd up Qledl, L A7l A9 pterinosome- of2] FejE vpelung st
o Az AADES] S FHELA Fol webd A 1Y, A28, A3%, A49, A
5% % A 6% pterinosome o & A £ ¢ 9}, o] Yasutomi®} Hama (1972)0] )]s}
of 3RAS B FEADE 2L Ade 4A8AY Aol AddE Aoz Az
<o,

Foet Ao sAsBfAnst S48 J9E& 2rEvE 28 Eberth (1869), Acby
(1885), Kodis (1889), Ehrmann (1892), Eycleshymer (1906), Berwege1 (1926) 9 Elias
(193D ol &J3te] 815 Az o] & ATl ANE o9 A9 ZALuGAEE
= Fe9 49 A #Hd3e) FHaHor YA god, g 2 2L 7
= TR AALEE Yz 9ol v Fo] ¢ AFAEY A d A&

Bagnara 3 (1968)¢] 9l3}2l A F #HAo] wel EM4 RTFEEE (intermedin) o] &
A2ARNE A2 G AR FEed SHLLFAEY Eodd 9= E4aARE
FAAA R5AE dehie, el FAx AF52EY oAt dAHm 54 L3l
%oz AFH o) o] wolArtz wud v glvh ¥ AT AE WA FUR TEE

o149 A EAERFARY $A5 ¢ FHow o] AT, L Br%] EAxsy
of A5e] glge T F dodeh old Fo] FALNFATY B %o] B w37

of ANA A&2 SAHELFAEY EA o] Erl%or SFad F9etn Ard

r.

25 Wy Re JaAnE AAUvIALE F4E o 9 2L AtE Qg
1 | gl B xsh Az AA Qi HA

B. Rough-surfaced endoplasmic reticulums} Golgixl 7} Z8] ZM 44 529 3 o}ef] B39
AlzAe] z w2sglorn, ribosome 53] & Fuiy-o st AAd Ygict
CSALAE) SAEAAE DbdsA L 2E 4F L LYo b
CZAzegAze] e Q3pel dutel 2 g od, SALuYo) A 2o
ZHH’q Jeorg o Azas]de THEHA Fokdh
2. A= A vhz do] YA Eg SAxEFAEE FAEen, A o &
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Mxe) Tge vest g,

AR e Do dE A9 e AP £9E AT sod, 2 2 6l

b o

o] o FEE g v} (A 13 prerinosome, A 2§ pterinosome, A 38 pterinosome, #j
4 ¥ pterinosome, | 53] pterinosome, A ¢ ¥ pterinosome\;
A9 A sy Az G 7 ehggols, due] @yl AA el

B
C. #& 4‘14“"34 %"—;iJ%J 1 A B-Tr*ﬂ:r'ﬁ] A Az AAA glen, i

Lo
-
D. AAAn§A £ BoAE A xel Pgatel wel gedl, 2 GGl 5
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EXPLANATION OF FIGURES

Fig. 1. A melanocyte in the germinal layer of the epidermis. The nucleus appear as partly small
and large infolds (if) of the nuclear envelope. Rough-surfaced endoplasmic reticulums (rer),
ribosomes (r) and melanosomes (me) are observed. Melanosomes are round or oval in shape
and show a strong electrong electron-density and a week electron-density. %6, 700.

Fig. 2. A melanocyte in the germinal layer of the epidermis. Golgi complexes (G), ribosomes (r)
and mitochondria (m) are observed. X1, 600.

Fig. 3. A melanophore in the germinal layer. Perinuclear portions are surrounded by melanosomes
(me) which appear as a strong electron-density. X 10, 000.

Fig. 4. A melanophore (MP) among keratinocytes. The deep infoldings of the nuclear envelope in
the melanophore are formed. A small number of melanosomes (me) are distributed in the
cytoplasm. X7, 700.

Fig. 5. Intercellular spaces of keratinocytes. Several melanosomes (me) in the process are observed
in the intercellular space. x5, 300.

Fig. 6. Intercellular spaces of the keratinocytes. Melanosomes (me) are dispersed in the intercellular
spaces. X2, 300.

Fig. 7. Pterinosomes of the xanthophore in the dermis. Type I pterinosome (I), type II pterinosome
(D, type III prerinosome (III), type IV pterinosome (IV) are well observed. X2, 000.

Fig. 8. Pterinosomes of the xanthophore in the dermis. Two type IV pterinosomes (IV) show
different patterns. x 14, 300.

Fig. 9. Pterinosomes of the xanthophore in the dermis. Type V (V) and type VI (VI) pterinoso-
mes are well observed. x 8, 000.

Fig.10. Carotinoids and glycogen particles. Carotinoid vesicles (cv) and glycogen particles (g)
appear among pterinosomes or vesicles. % 10, 000.

Fig.11. The xanthophore (X) and melanophore (MP) in the epidermis. The nucleus of the melano-
phore (MP) is elongate in shape. Melanosomes (me) show the same electron density.

Processes (p) of the melanophore extend to bilateral sides. X8, 000.
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