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Abstract: Rana kukunoris, a unique amphibian inhabited on the Qinghai-Tibet plateau, has adapted to the

natural environment of high altitude, hypoxia and strong ultraviolet radiation in the long term. The skin
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structure produces a series of specific changes to make living organisms be survival to the environment. The
morphological and histological observation on the skin of R. kukunoris was conducted by optical and
scanning electron microscopy. Measurements were performed using image software Image-Pro Plus 6.0. All
statistical tests were performed using software SPSS 19.0. All values given were shown as Mean =SE. P <
0.05 was considered significant in t test. The skin of R. kukunoris consisted of epidermis and dermis (Fig. 1,
2). The epidermis was Keratinized stratified squamous epithelium (Fig. 2e, f), and its thicknesses were
basically consistent at various positions. The thicknesses of dermis were different at different positions of the
body (Table 2). The dermis of the back head was the thickest (197.86 +29.73 um) and that of the lateral side
of body was the thinnest (55.33 + 5.22 pum). There were three types of cutaneous glands, mucous glands,
granular glands and eosinophil glands in the stratum spongiosum (Fig. 1b). The mucous glands of dorsal was
the most, and the granular glands were mostly distributed in the dorsal skin in a cluste. The epidermis
contained a few capillaries and rich chromatophores, capillaries were evenly distributed in the dorsal-ventral

skin, chromatophores were distributed in the dorsal skin, and a few in ventral skin, which is probably the

strategy of Rana kukunoris adaption to Qinghai-Tibet plateau.
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Bl 1 R AR R R 28R
Fig. 1 Histological structure of Rana kukunoris skin system
a SKEBEMYIA (x200: b, HHYIH (x200: c. BV (x20); d. TN (%20,

a. The head (<20); b. Dorsal (x20); c. Ventral (x<20); d. Lateral (x<20).
EG. WEMMR: GG WikiflE: MG FiliiR: PC. k4.

EG. Acidophilic gland; GG. Granular gland; MG. Mucous gland; PC. Chromocyte.

R REMER FREPALR B AR A L

Table 1 Skin glands and realted parameters in different parts of Rana kukunoris

HURE R AL R R it Bl T IR it EYHIME
Position Chromocyte Granular gland Mucous gland Acidophilic gland Capillary
Sk#B Head 9.57 +1.13* 1.16 +0.28° 1.32+0.21° 0.97 +0.132 0.59 +0.13?
# Dorsal 9.13 +0.922 1.52 +0.332 0.86 +0.28? 1.05 +0.20% 0.61 +0.142
3 Lateral 7.18 +0.892 0.64 +0.19° 0.48 +0.15% 0.70 +0.072 0.26 +0.06°
B Ventral 0.55 +0.14° 0.20 +0.05° 0.68 +0.26% 0.81 +0.142 0.49 +0.122

HARUAPIE = ARERFOR . AR ERE L, AFRSRCR/NS FRER R EREE (P<0.05).
Data are expressed as Mean =+ SE. Values with different letter superscripts in the same row or column mean significant difference (P <

0.05).
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Table 2 Skin thickness and gland size in different parts of Rana kukunoris
. RILEEE HZ R R UKL TR AR FBIRTH AR IR R THI AR

EX*¥ ﬂB'flL . . . . . -

L Epidermis Dermis thickness Granular gland Mucous gland areas Acidophilic gland areas
Position .
thickness (um) (um) areas (um?) (um?)

Sk#B Head 63.23 £4.742 197.86 £29.732 18 254.39 +5 154.472 7018.88 +1 274.82% 8632.09 +4 123.272
0 Dorsal 56.61 £3.272 161.84 +23.842 17 417.26 +2 749.60% 2 696.96 +620.39° 5964.87 +1 499.29?
MIFR Lateral 44.25 +2.79° 55.33 +5.22° 8618.91 +2 246.05% 1318.00 +272.53° 2302.02 +383.817
&3 Ventral 60.63 +3.542 64.40 +7.90° 8851.43 +0.00% 2904.97 +484.01° 1905.84 +294.472

BE P+ brHERROR . ARG B IR E L ANFARCHNE PR ZEREE (P <0.05),

Data are expressed as Mean =+ SE. Values with different letter superscripts in the same row or column mean significant difference (P <

0.05).
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Fig. 2 Scanning electron microscope structures of Rana kukunoris skin system
a WEERIMIFG: b, BURIER: c. IR d BAHMAE; e HEZE: f Wi REKLEN.
a. Honeycomb cavity; b. Granular gland; c. Dorsal; d. Capillary; e. Dermis; f. Scaly epidermis.
GG. Fikifl; MG. ZhiliiR; SCO. fi)ii)Z. GG. Granular gland; MG. Mucous gland; SCO. Stratum corneum.




4 34 SRS i JE I AN [ L B R A S5 4 LA - 587

ZEMANBE, R R BEAEAN R AFAE
ZESr, XPhZE SR R B RARIR RN E R IE K
Sk TR IR RV T AR T R JER A
JUEE 00055 2R VAR T R /N ) R JER Ay o A v
R (PR RO I B JER A J2 N I WL 2 38—
FERR IR, FCIRAE M 2 SR, Ao AR
HR, A% B, AT, 4 HE
Gt Je R 2165, A0 BRJST N AR DL 43 W R, X
EREFE (2016) X i JE AR 57 k1 4 2R 25
FARIE FE B WG TR It R — B X L8 IR AR AE 5y
JER AR B JBR H %) AT AT R 6T i AR AR
IR AN 558 8 A7 e S A 5 1) v S S

R AV 3 42 2 B E K AR B el A o v 2R
B, HMPR RGIATEE, PINGSRE B TR 4 Bl
PR A A AE B A S S B A o AR A
(R RGREE 2016). CURIE RS 2 B Figk
WA H P e 2 B AL R R JE 20 A IR A I
(HEFSE 2017), JoREH B #ERigE: (Bufo
gargarizans) (5k'W75%% 2002). FEALH: (Paa
quadranus ) (ZERIZE 2004 . H i 15 5 i
( Scutiger mammatus ) FI i fif i 58 (S,
glandulatus) (3% 2011) iz AL 2 ik
Fa Z AR I T B A TE . = S
5% 7R R A 2 T 38 R A T L
Ay 3RS T B JHR T TR S IR R 1) A
AL, R AR f b A iR A E SN, ]
DUSE 40 L SRS e R g iy, 3 i SRR
BRI AR R, X2 v SRR IR AE KB R G AL
RO RSP I8 58 e A v Y PP 155 P R SR A8 ke
AR B R o

e SRR B JER A R B s A e, H Sk
T 0 1z JH €0 2% 40 iz 22 T I ) R K € 3K 4
J, X5FENTE: (ZENISE 2004). 2 yosk i
( Kaloula verrucosa ) - BE ot (R
nigromaculata) (FASCIA%E 2008) . HE B AREE (R.
chaochiaoensis) . lifk /& #kiE: (R. omeimontis) (K
HPEE 2016) BFFCEE R — 3. m bR B Ik R
R B ENA RIS ERARES, ERE
WA REMERAM . Rk RER

FHMRASOE S — RN ERE, WGT s
SCHMESS, IRBIRE MR B IR AL A
A EPER: BT A ERIRZE K,
VRS IR S ) v JE AR 75 ik 7 ik rh SR 3
S 6 PAY 110 P £, 2 R B AR BT BROR R S B R
P, TR i SRR S LA VR R IR R 5 R
HMRIRBZEN RIS . BhAh, BT R AR
AbI S & #E M (Potentilla fruticosa) M
ERER ., FEEM, REASERESIGEAR
AHIED, o JEUMRE: P 4 € 2 i T Ak 26 358 (R AR T
Ak, S EOA [F) i FE AR AR R G B B AN,
X 5 bRl (R. dybowskii) iz JHE (A8 AL
gER— (XS 2007), X EJRBERIIT
B T CARE AR sh A TE 3 B I 4 1 & sl s 4 kB
[t Al fEME (Vignieri et al. 2010, ik A 2
2016), AR A ) E B g

B FEAE 5 JEMR I B2 Bk B R IS A
S546 . HETZETC R IR Je Ik b Aol 11 MR
(1038 2 P Bz ok AP AE R AL E 50 (FF R
55 201200 JRIRASACE R B IR A B — Rk
B, SPHERFMAR KPR A EER X, T
(IS A0 26 TR K Bk BRI R R4
e (Toledo et al. 1993, Vickaryous et al.
2009). o JEAREEAE ISR AN 5 250k, B4
EAEFEN, AR B bk o A TR B 2 )4
A= P

XoF 5 JE PR T SR R I R K
W, HEREEAN—EMRE, X402 2
ASFRN 22 100 78 i P32 B A A 400 P e 25 TR (1 4
LB BT 2w B3 R /INU R, RS TG AT
KWk KA. W& 6B
(Pseudohynobius jinfo) 4R IkAIALEE, K
PUAS RS0 1 7 Jok 2 B B S 1) 22 ) (B
2017) o HHT-3RAT A X ey SR AR A SR B A 713
FEHBE LR, U H — SR R R T A A
YRR, ER T S AR B R TR A 45 4 A 4 i
WA R, BFR DI

B, e SRR TR & B R e iR I A
(AR, REHWTARZE, KFEaRAR



- 588 -

W44 Chinese Journal of Zoology 53 %

T LRI BN AE , RORLRRAE S+ 998 Bk
TR RE, BRI B R 2,
PR R 2 R B B A, X H BRRE
Ao v JEUPR B i B A A 0 A e R R TR
T v JEOMR e R SRR 25 S5 A AR ALK A AE 43 1 HL
i, AT bR e T SR 4R A
AL, A5ALJZ RE T AR HLA S AH 5% 7] AL
s RHIT AT QRS0 TR o

2 % X M

Barra D, Simmaco M. 1995. Amphibian skin: a promising resource
for antimicrobial peptides. Trends in Biotechnology, 13(6):
205-209.

Daly J W. 1995. The chemistry of poisons in amphibian skin.
Proceedings of the National Academy of Sciences of the United
States of America, 92(1): 9-13.

Toledo R C, Jared C. 1993. The calcified dermal layer in anurans.
Comparative Biochemistry and Physiology Part A: Comparative
Physiology, 104(3): 443-448.

Vickaryous M K, Sire J Y. 2009. The integumentary skeleton of
tetrapods: origin, evolution, and development. Journal of
Anatomy, 214(4): 441-464.

Vignieri S N, Larson J G, Hoekstra H E. 2010. The selective
advantage of crypsis in mice. Evolution, 64(7): 2153-2158.

Hie, W, VLA, 2010, 15 TR DYANMIRN BRI S 2 R

V4 11Eh4, 30(2): 214-219.

P, HEGR. 2001, PUJIHBIRERE € R %
#t, 166-173.

ERGE, AEAME, TIENE, 45 2016 PSR R e
V41 Zh#, 35(3): 444-451.

i, BT, T, 5. 2017, SUhIUINMRL A Rk SRS 0
. B E, 52(4): 620-627.

O, TLEEP, 2R, 4. 2012, fREETER 3 BRI
WMER. B A&, 47(3): 20-27.

NI, EIRFE. 2004, BT BBk K IR IA I R MAE. 204
IR, 39(4): 73-76.

WRICiE, KT, ERERR, . 2008, g ELIHIX = i 5 ik
ML, P30, 27(3): 420-423.

UM, L, YRR, 45 2007 ZRALMRE: Bk R R A H 1
TEARFNEE. TES)Y), 28(4): 6-9.

KB, BICH. 2016, AREEIR 3 MR KA LU LR, Bhi)

Ik, 51(5): 844-852.

A5t ep EARL R

HHEAS, RYU, XITRL, 45 2016, FLRPUCI Rl b 4 € 28
FHIRME. AL R, 24(9): 1039-1044.

SOCHE, ARG, BhSERE, Z 2011. o iT BB I R kA 41
ShER 2 R . WS, 32(3): 141-145.

Wi, tHEE, W, % 2000, HE PG AL X b E bR R
PRI (WA SERD . 3528244, 25(2): 228-235.

TR, ML, TRENE, 45 2002, AR R Tk A Z A SR,
VIR RSA 2R EARRHERR, 24(5): 454457,



