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ABSTRACT

The authors observed pigment cells in the dorsal skin of Korean frog (Rana
nigromaculata coreana Okada) under an electron microscope. The traits of
pigment cells were as follows.

The three kinds of dermal chromatophores were horizontally expanded;
adjacent closely contiguous and partially overlapped with one another and
there were the intercellular space between a xanthophore and an iridophore,
or an iridophore and a melanophore.

1. Xanthophores: Xanthophores were filled with pterinosomes and carotenoid
vesicles, the formers of which were evenly distributed in each cell. Pterino-
somes were five kinds of types (type I, type II, type III, type IV and type
V pterinosomes). Especially typical type II and type III pterinosomes were
well observed in the cytoplasm.

2. Iridophores: Xanthophores were closely contiguous to the xanthophore
situated above and they were filled with reflective platelets. Mostly these
platelets are arranged regularly, that is, in parallel with the surface of skin,
but partly, nonparallel.

3. Melanophores: Melanophores were filled with melanin granules, each of
which revealed the same electron density. The pocesses of melanophore en-
tended to bilateral sides of iridophores and melanin granules were dispersed

especially in the processes.
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QA 5-2) A A 4R FA 239 (dermal chromatophore unit) &= o 3kl = (xanthopore),
iridophore 1 @ 2} ¥ 54 £ (melanophore) 2 FA =gl on, olalst 2RS4 zEL o
Fo Ast FE, 28 AF 4E zedw Asked 456 ok 93nde) 433
Avk 422389 s 3l w54g vhepar} (Dushane, 1935; Parker, 1918; Bagnara
et al., 1968; Taylor and Bagnara, 1972; Ide and Hama, 1976; Schwalm and Mecnulty,
1980; Kim et al., 1983).

B E S o34 25 pterinosomes$} carotenoid vesicleso] .4 = A4 st

1 % pterinosomes-& 1}4ro] A SE-2 (fibrous materials® 7} lame-
L5 AAY RS 755 ulel 2714 ¥ o) pterinosomes, 3717 # &) pteri-
nosomes ‘g% 671%] 3¢ pterinosomesZ T-3l¢)r} (Yasutomi and Hama, 1972: Nishioka
and Ueda, 1977; Kim ef al., 1981; 1983). ol &4 9} a3} <4 1r1doph0re—‘= A-uk
Y mi= w3 o reflectosomeo] 37 2.5} reflective plateletse] A Za 2473tz 2 ¢

A AU Agh 2014 irdophorest WA A e A
VA EE e Thete dad el A2 ol A9A dokm ge dr} (Taylor,
1971; Taylor and Bagnara, 1972; Menter et al., 1978; Butman et al., 1979).

23AY B 4 4L g Lol A F2E xdel o8 zARNS F Uzt
254 £} iridophoret o el A2 z) A e Aol gel Fulo] A
2, MSHY ACTHZ 2 2o =mlellu g4 2e) ol el e8] & Bk 7] 52 iridophore2] reflec-
tive platelets® A 3Aj7]l o 24 #3-% o] %7 &lz, epinephrinec] i} acetylcholines uit)
B AL st} JRE wAgictn ¥ zs gl (Bagnara and Hadley, 1969).

AFA YRAFEE 2509 ddA Al Aol 4 AengAEES 10z, o
B AU ol gote] Fel A, Aedd, Astebd o e o5 9l vh (Dush-
ane, 1935; Yasutomi and Hama, 1972; Ide, 1973; Ide and Hama, 1976; Bagnara et al.,
1978; Bowers and Carver, 1978; Butman ef al., 1979; Ide and Bagnara, 1980). =it}
T2 Sljelut AAste AR dg dTFEE 25y, TAATFE 9 2w TE 2 A
E2 o] ALugA 2 elAlF2rl e 3e ®olvh (Kim e al., 19813 1983; Moon et
al., 1983). iz X dFE FFEALo g I nl s, W is]iL Ado] Eol
Al et g w sA oz SMHA ALEm 9 FAATFe (Rana nigromaculata core-
ana Okada) & A 22 ste] 7 |3 Aaw A 29 o)A F2E Tostax A8 she o

R

£ Ao AgdE FEL AYE FEy Bl AA® FAT (Rana nigromaculata
coreana Okada) 24, H739 5A& Slobe] T4 482l A 1207 AA2a ol A2z A
39 ok,

Agduogi= oL wiE mXzx.2 pH 7.20]4 0.1 M phosphatead &% 295 osmium
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tetroxided] o] L 34 3}a] -G ethanols} acetone2 2 w43 ¥ Epon 812 mixtureo] Z
o 5ko] 35°C 45°C 3 60°Cell 4] EFA At =Zrold £2 2 LKB-ultramacrotome 2
ulyg ¥ ES ulSo] uranyl acetate®} lead citrateo ® @4 8he] Jeol-100BE A& =7
2 A3 o

fo b

= o

ZATE B A2y g2 s A ek ofelo] B34, iridophore B wlshlMf AlE
o] oz wds Al of #4) £ pterinosomess} carotenoid vesides, iridophorei= reflec-
tive platelets, ez Bl g 2 gl S5 ER A9 9 st (Fig. 1).

o) GA) E o) gl 2 P A e whap Ao §1 sk et A A £ pterinosomes-
Az &L b“ﬂ X Bel¥oein] (Fig. 1, 2, 3, 4, 5, 6, 7), ©] pterinosomes AL} Ee]
W&o web 571 Poz TE5 9k 4 13 pterinosomes- Zvdel v EEol gl
A ebute] 9li= e (Fig. 1), # 2% pterinosomes- dd<oll Af714e] A Sle
e (Fig. 2, 8, 4), 7 3% pterinosomes & Lp<re] &9 lamellaeZ& H A st ol
84 (Fig. 6), 4| 43 pterinosomes At<rol] o e]7]e lamellaed& JAste] HFH o
2 g4 #e (Fig. 5,7), 2 A 5% pterinosomese A£FFol 52 HARE

=
2 747 core® H Aol halo moF& vreble Hejst As o (Fig. 6, 7).

2ol 72E Beol wel @A £E 7] obE F59) pterinosomes e = A A 91 E
o) B2 A 138 pterinosomeso. 2 ® @A 2 (Fig. 1), 4] 23 < pterinosomese = g o
g4 = (Fig. 2), A28 438 2 x 579 pterinosomese. 2 FA4% g4z (Fig. 6)
Sol A=At olehel A 1%, 2%, 38 % A48 pterinosomesE F I
olxjul, A 53 pterinosomesS A Al LvdTFEE e gkt

o g £o) ErlolE 70 v]§R (microvill) Fo] sty enl (Fig. 6, 7, 8, 9,
Az o84 2 Abe], ©l @A Z o} iridophorertol o] intercellular spaceo] A v]-§2&-2
Z interdigitationd} g 32, E3] o) 24} £ iridophore A}o]2] intercellular spaceJ: o] $-
on, o nFwEo] werstygct (Fig. 8, 9), Carotenoid vesicles® #-& d3uiA
o] n], pterinosomeE Alolel AbA| =l carotenoid vesiclesz} pterinosomesAto ].4 F-7kel] ¢
710} 2 A= e} 9l carotenoid vesiclese] #A= ot (Fig. 5, 6).

Iridophore: o] Ao} &l & 413 ofdfo] At 8 FZwol & reflective platelets®
2 AYA 99k Fig. 8, 9, 10, 11). o] reflective ptatelets> Awtd, e14¥, =53 %
o] u], Apole] E7igle]l =B o wiad= ¢le}l (Fig. 10). Reflective platelets= A2
2o wom WA dor], dREe o FYRIS 44 =k FAYFon NI
(Fig. 8, 9, 10, 11). 2712 iridophore A}O]A intercellular spacec]]+= iridophore2] w]-§%7}
A & interdigitations}g x, o] & AEY AFAE AL vyt A g Fig 1D.

AP E Y5 A QA FUH R Wehdn Al AN 9
gom, o Aze TAE BB Fig. 10, 12). Fehdugalze] £5 Folt et
A5l EREE A sged, o AZ Es19 ARAd EHAE A GIFE A2
9=t (Fig. 10,12).
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FAFE 3FF A HrrgAze TR, oE MrEFA T wE AW
3= g A, A=A g QA 2o 7)< glt; (Parker, 1948; Wright and Lerner,
1960; Bagnara et al., 1968; Taylor, 1971; Taylor and Bagnara, 1972;Nishioka and Ueda,
1977; Bowers and Carver, 1978).

B AN FAFY AenfA 2E An el AFAL iridopbore B = il BFA
Z oz wWadsie] 9ot = 3 g4 2E vy Z pterinosomesi} carotenoid vesicles
5 233tz 2l 9lvh PterinosomesS A}l ASEAs) lamellaed: 2 459 AE%
ut2l, Yasutomi$} Hama (1972)% 4] 19 ] 28, Nishiokas} Ueda (1977)2 A 13
A2% % A33, KimE (1981, 1983)2 xﬂl 3, A2y, A3%, A48, A58 L A
6% pterinosomeso 2 TR P, FATHE A22 F 2 ATolAE A 1G4 A
5% pterinosomes’1A] THH A wd TATAY AFAZES A 19, A28 2 A
3% pterincsomesul o 2 T A= &A T, A28, A 33, A 438 2 x| 538 pterinosomes
of AMlzAel e g AFAELE FEE 5 9l9lrh 2% 2 53 pterinosomes> A A}
TAF (core) 2 P45 o, 53 Eihc’]‘/} FH7] ATl A £l
olel Al 64 pterinosomes (Kim ef al., 1981; 1983)-& 4= ko).
olstze] 7 Al Zol W} pterinosomes 458 FzEo] = E £ o] pterino-
somes A&utAlo] W ArzAon A 5o Holo] Ad@rin Azdeh ey

5
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@Al Al 5% pterinosomeso] 4] Hr} 5\}% AAADEE] corert ez, 53 A 63
pterinosomese] TFAE x| 952 7S Bernse} Narayan (1970) 7} Rana nigromaculataSt Rana
clamitans |4 233 A3 o] vobg AxAate s Qg BATE o wA w2y g
A2ERS DA Aol Yotz A2d

FAFAA Az FHolA R4 Al ZAbol 9] intercellular spacesy} s
Z 2} zro] (Farquhar and Palade, 1965; Brodie, 1968; Dapson, 1970; Lutz, 1971), = k)
ZE Apel9 intercellular space, o] 34 £ 9} iridophoreslo]9] intercellular space 2 irido-
phorest = 2}l 1§ 4 T 4}o] 9 intercellular spaces)| w]-§-2r} dbas AL 23] 44144
EE dolo] Az 94T QAMAS} 2z, 53 22 SAA DAG JoE A
Al AgAE HHHo| F83 JES I 4 Uiz A 2E)

Iridophoreo] ] 2A-2 reflective platelets2 = ]2 91z, reflective platelets= o} 2
o2 YJAsg et o] AL Taylor (1971) =]z Nishiorkas} Ueda (1977)7F ®.z3 A
3} o] reflective platelets7t ¥ WA 4goz A ¥ERNS WsE Aol D + 9=, o
2lylgko 2 reflective plateletsy} 9l 712 vl ulAel S W37 98 Aoz ALEgu)

LA 2 Wehasg ez ANA Yov, YehdnfALY Bo Golw e

gol gAlsl Q% RoE wel ¥ RAel Wt wepd o] FAHT YFHAE o] F
AL veittz 223yt (Dushane, 1935; Wright and Lerner, 1960; Bagnara et al.,
1968). 3 A% FAFHAAE depigeol AangAL B4 &o QAT irido-
phore o}efo] §1: 5 W W AAEES] ol vl Ao Wyl Aaal 9l
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ok ol g AMY L wlwtdy WaldR FAE £ Soz el ol FrAo] v o
a7 W ol otz Az,

ol 4 3FFY MARRANL F HFANZAE A 18, 2, A3% 2 = 43 pterino-
someso] W&ty 3, iridophoreo] & reflective plateletsr} wh=t=] gl xul, = sl 171—4] o
toAdehdAg g b dehd R 2 B0 0 vl glenz STt de el
AE A3 dehdeiz A,

2 o

2 F2 (Rana nigromaculata coreana Okada) v 5] 2o MAdFAZE HAHA
o2 Al 3579 A9 LB {AEZE AR FPoz gAstged, 28 AXE
21l 9] intercellular spaceo] &3}e] A A= P, 7+ AAL¥ A28 53 o} 2rf

L S AZ o BAEEL A2 AAA Aol 9ok 1F A EE  pterinosomess
carotenoid vesicles® A9z 9l glom, 25 pterinosomesd 574 ez FEFHIZ
14, A28, A3%, 43 % #159 pterinosomes), 53] AP A 25 A 3% pte-
rinosomeso] ¥reks 9] o},

2. Iridophore: &2 $¢lo] $1 X3 3N EY dAE:, EL iridophore reflective
platelets 2 A W= glglon], o] reflective plateletst= 7} = P31 vld=glort, QrP
e o By e PRoz AAsYch

3. B GAE IR gALE Ay oz AGA Agles], o 7
& AANEF dehigleh Wkl 2 A 2o $51% iridophore o FRow ol
1 B2l Al Ay 2 BEEE T4 FAs 9
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Fig. 1. Three kinds of chromatophores. Xanthophores (X) are filled with pterinosomes (pt) and
carotenoid vesicles (cv), iridophores (IP) with reflective platelets (rp) and melanophores
with melanin granules (mg). X7, 3000.

Fig. 2. Portion of a xanthophore. Type II pterinosomes (II) are well observed. Carotenoid vesicles
(cv) are dispersed among the pterinosomes. X 22, 000.
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Fig. 3. Portions of two xanthophores (X). A nucleus (N) of a xanthophore is situated in the

basal region of that cell. The perinuclear portion is surrounded with type II pterinosomes
AD. x14,700.

Fig. 4. Protion of a xanthophore. Fibrous materials (fm) in type II pterinosomes (II) are well
observed. x 24, 000.

. Portion of a xanthophore. A xanthophore is filled with type IV pterinosomes (IV) and
carotenoid vesicles (cv). x18,000.
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Portion of a xanthophore. Type II (II), type III (III) and type V pterinosomes (V) are
shown in the cytoplasm, Caritenoid vesicles (cv) are distributed between of among pterino-
osomes. X 25, 000.

Portion of a xanthophore. Type II (II), type IV (IV) and type V pterinosomes (V) are
dispersed in the cytoplasm. X 17, 400.

Two xanthophores and an iridophore. Bilateral sides of nucleus (N) of an iridophore are
filled with reflective platelets (rp). X6, 600.

Portions of a xanthophore and an iridophore. Many microvilli (mv) of an iridophore and
a xanthophore are well observed in intercellular spaces. X 13, 000.
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Fig. 10.

Fig. 11.

Fig. 12.
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Portion of an iridophore. An iridophore (IP) is filled with reflective platelets (rp), these
are arranged irregularly. A processes (p) of a melanophore is situated under an iridoph-
ore. %15, 000.

Portions of a xanthophore and two iridophores. Microvilli (mv) of iridophores are well
developed in intercellular spaces. A few microvilli (mv) in the basal regions of a xantho-
phore are show. Xx14, 000.

A melanophore (MP) in the dermis. A melanophore is filled with melanin granules (mg).
This granules show the same electron density. X7, 500.



