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ABSTRACT

Early wound healing responses in the skin of the Korean fire bellied toad, Bowbina
orientalis, were examined using histochemical, scanning and transmission electron micro-
scopical techniques. Cutaneous wounds were induced by sharp razor blade, and maintained
in special cages for up to 3 days. By this treatment whole parts of epithelium and dermis
were profoundly affected.

After injury, retraction of damaged surface of the skin was observed. At 3 hours after
injury, poly-band was form by mucous substance. The wound skin consisted of mucous
gland secreted mucous substance which flows into wound cavity and the wound area was
sealed by mucous substance which form thick layer at 6 hours. It appeared that natural
disposition showed acid and neutral mucous substance by reaction of PAS and Alcian blue
(pH 2.5) staining.

After formation of the poly-band, epithelial cells were formed by migration of regenera-
ting epithelial cells. These cells moved over the wound surface by migration at 12 hours
after wounding. Poly-band was much increased in thickness and migrating cells were
completely formed wound closure at 24 hours post-wounding. After 72 hours regenerated
epithelial layer consists of four or five cell layers which are similar to clear, granular,

and spinous layer.
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Sl 239 HEI} £A4E Yol T2 Walm 3
A (necrosis) ¢} 2 WA= AE/F FIdo
(Hinchliffe, 1981; Hurle, 1988; Clarke, 1990;
Abbadie et al., 1993; Jones et al., 1995).

e olejgt ZAA £4ko] P ubHE] Yol
t Aoy, e EEelME LFTEEST v o
3t 271H-S v A¥el: dAdddAR
Hel gl AMEH ZE 4FE dovbA @2 A
o] AgzEA oA A o] o] Fo] A} (Metchinikoff,
1983). &% o|EAo] AR Lol n|Solx
WoZ|tE o]43te, T FTEol 43 4+ ¢
= e fdEdS Aol 2A (nodule) & 3
A= ez odelx gl (Gupta, 1986; Lackie,
1988; Chang et al., 1992). #ul9 A= T3
oA wE g3z 32 A FHE 9
o] 7tgo 2 ¥y AFA|7]3 (Jeong and Moon,
1997), AFe] -9 g o] Hods}ed (Clark, 1988),
o] o8t MEA = Huk-E (cellular immune
responses) 3} Al 2]&l A AA = Ful-2-(humoral
immune responses) o] Yojxte} (Demarchez ef al.,
1985).

HA7EA AR &3t sR-e] ARfeE AYPS

% Razor blade

Dorsal skin was removed with
a razor blade.

@ Biopsy

AAE AR @2 dF7F =92 (Krueger
et al., 1983; Demarchez et al., 1987; Thara and
Motobayash, 1992) , t) -2 A A £} o} F (migrat-
ion)ell Fpedvt g AAelr, 27| uk-3-9] |
g 9 e B4 HAsldE niujet AlA oo
wak o] 2§t A Afuke-2 AF e 2L Td A4
BN A sl T2 vlE AT A Al
Asle TEY A F A 84 A&, &9
ol Wiy A z7lel W Aoz 43,

e, B AT Ful ATl &3l AT
F Il M @A TN (Bombina
orientalis)’E W22 FF I Fo ANF AAE
fr=3 F dAAIZ wioh ZARES Az)sle A
Z70el ¥bgsle FF-o uEF vA| TR WIE
a2 AAn| A FeEn| A S o] 83t
slaatstgl ot

ME W Hy
A7E FRAF AT AL ddel g F
37N 2l (Bombina orientalis) AAZ APA (26°C

+2°0)ol A A1gate] Aol AHLatdTh FRAT

Open wound

Rearing wounded frog in
cage

Healing

@ Biopsy

Fig. 1. Diagrammatic illustration of techniques employed to obtain the samples of wound healing systems

described in the text.
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g HAE wjg) (dorsal skin)®] AAF-HE T0%
ethanolZ 453 F A|FdAM AgsE Jad®
g ol 83le 1X1mm?e =72 A =
7] BAAXFHAE FES] st AHFE F A
FA A ARSEEA AR 7H (FAAF, 14
Zr, 3AIZY, 6A1ZF, 12A17Y, 2447, 48A|7F, 724
Hoz ABE AlRteted #Fs (Fig. 1.

A= 2322 4 % formaldehyde (phosphate
buffer, pH 7.2)&% ] A3} &, ethanol 5=
Aeao 2 e43ted Paraplast (Sherwood Medical
Industries, St. Louis)ell Ewjalglct. Eril® =3
2 microtome (Reichert-Jung 820)2 2 6 umF7
A5EE AR ohg, HRHL Wy P
Z ##317] 418, Hematoxylin-Eosing4] o] 8o,
ZA 3ksbe A R-E F8317] 9)38le] Alcian blue(pH
2.5), Periodic acid-Schiff (PAS) 4§ 5 AlA
skt '

FA4PY -2 Spicer (1963), Spicer 2} Sun (1967) ]
el meh 2AsE Aol A8l 1S
A & AFE -, ANz o AS-E
+, GAukge] B2 ASE +, TR &
Hetis A5 ++, 282 It 2 3
& +++ 2 FAEICl g FARAEE A4
Al&E¥ ethanol X =22 w3t 5, Hexamethy-
ldisilazane (HMDS, Sigma)& A ZA|Zl ¥, Polaron
Sputter Coater (Bio—Rad, USA)Z gold plasmas-
9] E- 3}ed JEOL 840A (JAPAN) F2} #iz}sin}7 e
2 15kVellA] #Zstt.

AME 22 £ o¥= 2 5% paraformaldehyde
~glutaraldehyde (4°C, phosphate buffer, pH 7.2)
2} 1 % O0sOs2 A, F1438 3|, ethanol =4S
o2 gpdiie. g94E vhl 242 propylene
oxide 2 ] 313}ed Epon E§ < (Polyscience)ef] %
w3t ¥, ultramicrotome (LKB)2 2 WA 1% tolui-
dine blue (1% borax)Z hot plate (60°C)doj| A <
Agt o Fetdn]7 oz dEsgon, ool 2
vbd 98- A)ztsled copper gridel] HEAAZ HE
uranyl acetate®} lead citrate® o] GAs}d H
F A (JEM 100 CX-13))Le= 80 kVelA]
st}

u o ¢

Z
1. AZND MHRE FF, 142 AS
of m x| s
Bl TE s =A E3e) AR vy,
R 4~5%59 FE2 AYAZE o]FoA U2
o, AgeME A YNz HPA, g
ol #AHAG A A ALMES} YA}
I gl 7= (papillary layer)s} 3 A o} A

AMo] YR)§)= 2E-Z(reticular layer)o2 T-E
Hele} (Figs. 2, 3).

el 1A RSl AT A7 EEo] 71A-Al
ZE Aol X8t e, & MEA]
FEE AASGE, B AsH 8Yd o
2 AHAS. 7IAF AEY Sdol: AT ok
NEZA E7E0l EE5 3o, HamAZo
2 A sl (Fig. 4). 7139 o2 $1x]3}
I e A LA ZE ZA e A3 FHE
FE FAALAE, ZNDAHE, EYLAEE] A9
2 3F% oFA s, M S HA% &
A2 Ee ANEA ol FALAF e AHsHA A
HEe] AL IAs|7L ofHSlE, MNEA el A
HdALE THF FNLAHY =)+ 0.2~1.0
pmEA, AALES} o 2 7Y = eyl
2 #AFS (Fig. 5).

AAAF &8 Rz g RE g3Fe] ]
7H9A &S 99, FHATe AAZA 7Y
2712 PAS uF3ol oFA S Jehiiglen, Auzz]
o} NEES Azl e iz §EH
A ZA A FAFH7E FEHUIL, Rl
FAduk-e-& vetigl e, #¥%A (dermal ridge)
Foll A st FAduES Heligdch (Fig. 6). 14
7t AR AxRFEe] A Aoz Ny ol
Z0 2 A eEFHNLH, &8 AZxE it
A &4 AJIAEEE AES] 7HH )
o& zddgen, MEZSY AFHEHA HaEma
TE AALES} A FEHNR (Fig. 7).
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Fig. 2. Diagram of normal dorsal skin in Bombina ovientalis. Ep, epidermis; H, horny layer; C, clear layer;
G&S, granular and spinous layer; B, basal layer; BM, basal membrane; De, dermis; Xn, xan-
thophore; Ir, iridophore; Me, melanophore; Ms, mesenchymal cell; BC, blood cell; CF, collagen

fiber; F, fibroblast; Ne, nerve.

2. HHRE ¥ 3,6 1242 A5 =5
5

A o] AB| A2 3A2E AT A BelAM 5
Zxlo] FAE 2™, PASS Alcian blue (pH 2.5)
WS A A, 71X EFE] AAZ7kR] Ayt
ZAA 73 WeE vEhislE, A F-Slel dAs
A (mucous gland) M= 7}e GRS g}
Wolch A2 £40% 23l JFELE IAbEH
(Figs. 8, 9).

6217t AdE FRATFEe] FHE2AL AR T
of 7HgHAl AAdg ARMelA Eujg E-e] AMA
dFoz BE F AXMFAL ¥ ADATIH
poly-band & #HAstH2n, o] =& PASHA e 7
g ukg Jepliddeh o] Al7le] AAFH AEE
A& A S22 PASHA Y oFAdnkge] dA A
s 9ot AF ZEo| A= Alcian blue (pH 2.5) ¢}
PASYFol 73t vhg-& el gl (Figs. 10, 11).
A AFEA] M A7 o 4t PASYHE

12N FolAE Ao FelEge)
A7) 2e) ANISS A7 EAsAT. 59
AuzAe MEe) FAL A APHT AN
T, AEY dAwss EleA BNt
Feqch. AEAelE B4 TES glglen,
AZZ AgsFe davsts] AAUEs 42
Aol wlste] ¥A BAFAT (Figs. 11, 12, 13,
14).

ol
P _v_]

3. 24, 48, 72A|7F HatE o MR EZF

24717 F A2 A2 6l F2kE T4 HAA
A o B s w]FE ez s
Ag=Egl3, o Y12 A ESF AAHI o] FF e
AN A9 g HAsET AAY e AESs
FH A HPgEelr EF PASY] e ugg
veli el (Figs. 15, 16, 17).

A o] AEA 2= A EA Aute] A 37
A fre) BBES TR R gidded,
o] Fx T FAEE. AHZ &4 A E

Of
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Photomicrograph of normal dorsal skin. The epidermis (Ep) is a stratified squamous epithelium.
Beneath the epidermis three layer of dermal chromatophores (Ch) are seen. Large granular grands (G)
originate from epidermis. Bar indicates 10 um.

The layers of the epidermis are most easily defined by the changes that occur in keratin as
differentiation proceeds. Stem cells are located between epidermal cells. De, desmosome. Bar
indicates 1um. ‘

The dermal chromatophores are parallel to the basement membrane. Xn, xanthophore; Ir, iridoph-
ore; Me, melanophore. Bar indicates 2um.

The skin tissue was almost destroyed by injury and cells were erupting in injured epithelium, Debris
(cells, other cellular components et al.) occur by artificial wounding. Arrow indicates wound edge.
Bar indicates 10 um.

After 1 hours, several further changes had occurred to the tissues at the wound site. The extruded
epidermal cells and any other tissue became necrotic and darkened. Bar indicates 2 um.
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Figs. 8,9. Scanning electron micrograph have demonstrated that there is retraction of wound skin. At 3

hours after injury, the wounded skin retracted at damaged surface and epithelial cells located in
- wound edge profoundly affected. Left, Bar indicates 20um. Right, Bar indicates 10 um.

Figs. 10, 11. After 6 hours, injured skin is loosely pattern in epidermis and dermis. The extruded epidermal
cells and any other tissue became necrotic and darkened. Elongation of epithelial cells are seen in
wound epidermis. Damaged epithelial cell is swollen. Amorphous dense materials (arrows) are seen
in the cytoplasm. All bars indicate 3 pum.

Figs.12,13. Epithelial cells spread over the wound surface by migration at 12 hours after wounding. The
epidermal cells are in loose pattern in the injured skin. Desmosome (De) have strong electron
density than normal tissue. At this stage, the epidermal cells are higher activity for foreign

" material and debris phagocytosis. Arrows indicate amorphous dense materials. Left, Bar indicates
1pum. Right, Bar indicates 2um,
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Mucous substance
I Injured tissue

Wound cavity

Fig. 14. Diagram of the epithelialization process in Bombina orientalis immediately (upper) and 6 hours later
(lower) after injury in skin,

Necrotic tissue

Regenerating area

Fig. 15. Diagram of the epithelialization process in Bombina orientalis 12 hours (upper) and 24 hours (lower)
after injury in skin.
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Figs. 16,17, 18. During the re-differentiation epidermal cells, stem cells in the basal layer are high activity

Fig. 19.

and cells in the next stage of differentiation enlarge their size. The process from division to moving
quickly occurs in this stage. The cytoplasm of these cells is dense electron density. Left, Bar
indicates 40 um. Right, Bar indicates 10um. Bar of Figure 18 indicates 2pm.

When the wound occur, blood flowed out vessel. Under the wound area, blood cell death process
was by fibrous membrane. The cytoplasm of these blood cells was high electron density. Bar

indicates 2 pm,

Figs. 20, 21. Regenerating cells have numerous free ribosomes in their cytoplasm. Cytoplasmic processes (Cp)

of these cells are numerous and slender form. Intercellular space (IS) is filled with fibrous
substance. Between 1 and 2 days, migrating epidermal cells attach to poly-band (Pb) and then after
migration of epidermal cells, lateral surface of cell membrane attach to the other cells. The cell
junctions are not formed between cell and fibrous substance (arrow head). Left, Bar indicates 1.5

pm. Right, Bar indicates 2pm.
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T e AEel MED Ao FAFHNH,
AzAe AR EE A #AFHF (Fig. 18). A
9 offell X3l Y FHE A K FAel
=2 g9 /& I #£F
H 3752 Y84z MR $AHAR, HES
e/} W so] AslA FJHT £ 3
Hell 229 7 dFYelglont, §23 7+
HIFA E718 We ¥dHz wstgden, dx 44

Ae] §&Fo] AGFH o R¥s= HE A
?%EH?#XJI EAS AV i (Fig. 19).

AAGE F 4817 A" A EE A
oy NEZAde @ ZEid ZAPLEAI} F
ZE ot =3 AEA Al A FuAARE
o] FE3E T, FHoR W FUERYY A
24 718 W2 Ak o] Al7lel AdAFue A
Az AA ST FHZAA PASHA S A3t
SRS Bler, AR AT AL FU04
=9 ub&E Jeplsich(Fig. 20). =3, A= o]

VEE AIAZE F AR vt QAT ¥4
47yoz 23

AEELZ oFNE o]5He A"

Hsioh @2 HE FohEHel HAFHIT UKL
m, ofA] MEZFe] AEAF HulE: o]FAA ¢
skeb. ATIMEES HYEdo] Hvise] PAd
poly-band®] $E o|Fslgon, AAe] olFL
2 olFa MEZE2 Iz AAF e, AXE
Zrol] Wl aRAgo] A F sl (Figs. 21, 22).
27 D A 4~539] AT ER T
ARgen, A4 485 AR FEE 393,
7 Ee] 2AEH EAS A £ glgloy, )
Aol HFEE T2 A=A dshe) (Figs. 22,
23, 24). Poly-band PASYA o) 7}st ofAdul-e-2
veoded, d3eRz §EFHe wHygd 75
o] FAH. AL A3 F WAF AAF A
e g2 EEd 2H4¥A a9 vEEE
o}5 E3etx qlglen, AEe BfFsA #F
HAdoh ol E AEEL A o]Fd H UH A
LS e 1 AZA 5718 ¥ §armsd s
FAashe 5 AEZY A APF Aoz #F
%1} (Figs. 25, 26, 27).
ol e A A=

F3shd, AAAF 4

Fig. 22. Diagram of the epithelialization process in Bowmbina orientalis 48 hours (upper) and 72 hours (lower)

after injury in skin.



338 Korean . Electron Microscopy Vol. 28, No. 3, 1998

Figs. 23,24. Migration of epidermal cells to the wound area was completed at 3 days after wounding.
Regenerating epithelial layer consists of four or five cell layers, which are similar to granular, and
spinous layer. Regenerating epithelial cell layer was strong positive reaction in PAS staining. All

bars indicate 8 pm.

Figs. 25, 26, 27. Regenerating epidermal cells have spine-like processes (arrows) are seen in flat and irregular
epithelial cells. Thin cytoplasmic processes have attached to other cell process. Mucous layer is
much increased in thickness and shows strong positive in PAS and in Alcian blue pH 2.5 staining.

All bars indicate 4um.

Au9) A SN FHE7A AAERA I U
PAS FgW-$-E& el , AAF$ Q3T A
Y4 (mucous gland) e 78t FAdur-e-S eliisd
o}, ¥k, Alcian blue (pH 2.5)gA M= AAZ
A AAAF T3 A=Y S ebig e,
A7 Azt 2A4eA $A48EE e A
2 & 3A17be] ZAF3F 2212 Alcian blue (pH 2.5)
AN A= ofgt WS vEPlglen, 1222H7HA]

TYRE-o] ALFHHI} 242 2ANME FHA
=9 uhHE-S yeh i 4827 Arls dks
stpom, 72X 2ACdME AR FUs)
A ekstA wEste. A A FoATE9
5222 PASHHIM g dAXME UL
™, 6A17o] A} EA A= d3A G4 A
FE UL, 12X Frhste] #F FaAIHA 72
AZ7A Zdg QAR ES JedlE HoE gy
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Table 1. Histochemical reactions of marginal wound skin on the early healing responses in Bombina orientalis

Healing time :
o Nor. Imm. 1Hr. 3Hrs. 6Hrs. 12Hrs.  24Hrs.  48Hrs.  72Hrs.
Examination
Alcian blue (pH 2.5) + + - + + ++ + +
Periodic acid Schiff ++ ++ ++ +++ + + 4+ +++ +++ +++
-, no reaction; =, slightly reaction; +, weak positive reaction; -+, medium positive reaction; ++-, strong

positive reaction

uet. 53], 6217k A FTel mizAe
A AREA 7gA dA-E A Aol
2u)g EAo] AxeEe 2 BE F AAZA S 9
ol 2wtA)7] poly-bandE PASEAMe] 7t ukS-
< Yeliie Aoz Fel=HgY (Table 1).

o H
FF At 2AFR FED A
o

£49 AE, g9, 2213 3ua)
250 AR G 2

APE W7 SAAEA, ol AHPo
g B 3 T Y9 $ME YHE

o) %9} xerate} (Baier, 1973). oA Al 47
AzAg 2489 232 F4H A% THEEY, o
HE-2 poly-band@} gFe} (Viziam ef al., 1964).

E AgeA FET= AU wigE 1x1
mm2e] =712 ARG F, 24L Avis Aol 2
A At AFHEELS dFE SAHAH ol
HEZe Axde] AT SEFHPoH, A4H F
Az)et AEzAe] £&EHE § 2 FX W
of RAHUS. A7le YA AAFEsh FA
3use] Y@ ez ol §2AUY. 39
YFEL FrHoE A2 AT}, Y o
g2 vjujal Aoz I

ARFE F 1IAIEE A2 AHE A BN
PAS$} Alcian blue(pH 2.5)4H8-& AlA3t A}
AR A EAE ZIAEFTE AAZ7MA A
oz 74k ukgS vepgen, A g
HAM M= 7hgE A4S veligdeh 64 2HR)
ZAe A FAR Felqp A A ARA
AAHI HAdAA FuE EA-o| AAEAL oR

P

sk RARA71RA poly-band® HAFHE Aelsl,
o] W PASEAS] % W Jehd Aoz B
of AR BA Aoz Helgion, 4A
24 o] BAS THFY YHH FUT 9YL
e Ao 2570,

AAFE AF, oAfFT Aol AZeRedME A
X 5-4el] HHo] FHAF I (Reif, 1978), IAF
(Triturus pyrrhogaster) 2] Zbaol 528 Abx= 3
BT FE3: B9 ALHL Pl 2l
29l =93 3t} (Yamanaka and Eguchi, 1981).

Ffele] A AR FEEE Add | B
o okl GAEAo] En|Fo] AAE e gt
Al7)ed, o EA9 Ful: PASS Alcian blue
(pH 2.5)8hg-¢] Az} AAAF5E 3Az3 ¥
7tA Frbeld o™ 6217k Ao ok uhgE e}
e ALz u|fe], ofA7]e] AHHA Eale] &4
22 ZAFRe Ao Fad AL AT F
At wEtM, A pERA A FRAT
gle] wre ARl et 2rlol] HAFA] ojgt
S5 Wl AAE AvE Aoz elgye.

E4F A AAZ At QaF H9e
Ao E vHA (hypertrophy)& Hejub FARE
de] FAE =713}l (Winstanley, 1976). E7]4]
My fFAREE A4S SRS 18A1A 214
7r Afelell F =G (Viziam et al., 1964), 7))o}
¥ ¢ of 31AzkelA F7Fsked o} (Christo-
phers, 1973). 3} oJ 7 (Notophthalmus), F7]¥]
o) £o), 22l we) BHA{ (Takeuchi, 1972a,
b; Repesh and Oberpriller, 1980; Udoh and Derby,
1982)el 4] A49)9] W) FE HARAE Falo] o] 53}
£ ATAEFe] FHH o] FejAety shsinh
(Croft and Tarin, 1970).

p
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2 AN E A Ee) wleje] 6412k} 124
7 Abeld] ZAA AT 459 w29
AEANE o] FES AUT gldon, Axg
AYAFE dansds] ARYEL P4z H]
el ¥4 BFHE 5 AZAA} A4S 295
o gt webd, uldde kst fARDRy
9 Z7bh wldlske Aoz o) TslTelY A
A A58 AR FIMES AR viE
o M2 Aoz AR o] Hel Bajelr Fol
A77} saFelof & Aolch.

PHF} o5 2t A elA, 7)Aol kst
A AU YA EEL AHFE T AZS
9oz o ¥ Hoh oy P YAAME
16217 HE9| Alzke] WA sht FAFE o) Fol
A A3 3 Az Hell o] Fe{zle (Mittal and
Munsh, 1974; Radice 1980a). =He} A7} zhx
S A3A o ASAES] o]FE SAFPAIA N 2]
A A=A derh o3 AEY o)FE 53 ¥
MFet AZo]FollA vl WA A8 (Radice,
1980a, b). =3 AH7F 2HE Afels 4A7F 23
g F AExe olFe] vtz AAHH (Radice,
1980a), AH7F & A4 AT EES) o|Fo| A5
¥ 3 A3} 23571 Aot} (Matoltsy and Viziam,
1970; Odland, 1977).

Fepl el AvEAle FHAE] ©Etg el
#FAFHZ = e, AH = F BUEE 39
Edo] AHo] ZAHHI| A= A HE o] Fol
2A9)x) doket 2ehd, FAEAe] 49 347
A 6417t Abolo] ASIAEL o]Fo] W AL
2 R A F=28 AHANE EHFY AF
282 o2 kA Fel vlste ] wE A2k W
of AT fFAIEET ool Ay o=
AR},

dulx oz ANE A7 AbA == EA (blisters)
2 749 (scab) & B-sA 9 (Krawczyk, 1973), =L
ol 2 AFAES) o] F AIFoz e R
) (Odland, 1977). F3ATFE] 3% 7koist &
ARt 7)%5E 3 AYEA=R FAR poly-band $
2 AIMETL ol Fde 5 EE5I wE Fsx
Ut o] A TRFE gl sigEE poly-

band®] FARAE Eelslx] Z3gen, ol A
38 A GAE QFsEA FEE ok & Fiel
=},

Repesh$} Oberpriller (1980)%= o] %3¢l Abu|A]
X9 Fo] o AEEF Hshd, A FGHF
2 AN EEL ofFol AY A LE WEI A
¥Eo] I Aoltiar slg, Gill#h Atwood
(1981) & of#fst MEES FA Yol o8 A4x T4
A AF A FAE HAE FAY Aoz
gt z8]3, Keenan 5 (1982)-2 Au|H TS0
A2} 7l v FEe s AF HEZS
parakeratosis7} dejuin], ZA}e] 7R AIAE
M= AYAMEA 3MY (squamous metaplasia) ©]
#HEAGx sidch AN A, SERAS I
oW o2 A 752 AAEE AT zA ] AYHL
2 AAFAZY 75S Ad 4 UE W7HA] para
keratosis7} ot o 2 A X} (Matoltsy et al.,
1962).

B QoA AAFE F 24NN A HE
39 AAe] #FENEE, AEES PN
o, Aol vtz A FH HMEEE Mz HA
A Bl EH YT 48AI MR =AM AR A
27} AAEe] 473l Aoz HelFHen, ofF
A X7 NEAT el o] FIAA gk wiet
A, FaTE A Aglel o]FE Repeshe}
Oberpriller (1980) Z2]X Gill#} Atwood (1981)2)
FAa §AE v o2 Al o] o, 72
AR AR A2 4~559] ANAER T4
Helel o] Ao 71X FE FelHA ot
9%, #A}E, /e e B4 #ad
Ak waEkA, o]#g HAL AN EHE A9 EE)
38717k Bl Al A$9) T FERA
S g ooz A9 75 HES sl T
= AL o 9ok

4 £

Sk el (Bombina orientalis) ¥)%-2] 271 A
AR 2A A 1 AXAHEF S o4
stod e oz B galsgdel AAAF #F
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g 3752 FEHeE A2 REded, 7Y
A2 gt Zles FelF ot

A FrE F, AR 9 2 geke] Fadg
4o FuHe] AA7F ¥-ek AdHAEH, o
79 #u]= PAS9 Alcian blue (pH 2.5)¥+8-2
= GAAES BT 25, A HFFH AR
# F 7R FUkk e, 6417 Al miwlat A
22 vepgeh o] ¥HEAL AAHFEA EHFe
AT} §4% d¥E 3 Aoz AgEy, 27
of ot FHlH AAFHE 9 AdAA e
glots} 2 o] FAY S He F SAMA T
Eo nlsle] 553 WA E AU Aoz )
Hal=t

A A ] vl AL 613 1247 Ale]e] 24
oA HAFHAEdE, v Fotek FAREEEA
8} 717t viHEe Aoz n)Re] FAlTe A
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