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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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B 1 mIRAREE R R R 5
Fig. 1 Histological structure of Rana kukunoris skin system
a. SKEHEMTIT (x200; b HEVT (x20); ¢ JEHEIT (x20); d. MEEHIT (x 20,
a. The head (x 20); b. Dorsal (x 20); c. Ventral (x 20); d. Lateral (x 20).
EG. FERRIF: GG BURilR: MG. FiilE: PC. R4,
EG. Acidophilic gland; GG. Granular gland; MG. Mucous gland; PC. Chromocyte.

R RIEAREEN R AR B RS L

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

HUREB AL il RO R BRI BMIME
Position Chromocyte Granular gland Mucous gland Acidophilic gland Capillary
3k# Head 9.57+1.13* 1.16 £ 0.28 1.32+0.21° 0.97+0.13° 0.59 +0.132
3 Dorsal 9.13+0.92? 1.52+0.33° 0.86 + 0.28* 1.05 +0.20 0.61 +0.14°
3R Lateral 7.18 +£0.89* 0.64 +0.19° 0.48 +0.15* 0.70 £ 0.07° 0.26 + 0.06°
JI T Ventral 0.55+0.14° 0.20 £ 0.05° 0.68 + 0.26* 0.81+0.14° 0.49+0.122

AR CLPHIME = PrdEiRFOR . ANRAARFE K RZEE, AFEPCHN S F R REFEE (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
HURE O KB R E L HRE SR R AR BRI AR W PR M i
Position Epidermis Dermis thickness Granular gland Mucous gland areas Acidophilic gland areas
thickness (pum) (um) areas (um?) (um?) (um?)
3L Head 63.23 £4.74* 197.86 £29.732 18 254.39 £5 154.47* 7018.88 +1274.822 8632.09 4 123.27°
56 Dorsal 56.61 +£3.27* 161.84 +23.842 17 417.26 £ 2 749.60* 2 696.96 + 620.39° 5964.87 + 1 499.29*
U Lateral 44.25+£2.79° 55.33+5.22° 8 618.91 +2246.05* 1318.00 +272.53° 2302.02 +383.812
60.63 + 3.54° 64.40 + 7.90° 8851.43 +0.00° 2904.97 + 484.01° 1 905.84 +£294.472

534 Ventral

HAECLFBIME + bRERRR . A FEFBALAR R BE L ARBRCR NS FRER R E R R (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).

B2 bR B AR s B LR

Fig. 2 Scanning electron microscope structures of Rana kukunoris skin system
a. WESDIRIMIMG: b BORLIR: o S d BHME: e HEE: f BEITIREHLEN.

a. Honeycomb cavity; b. Granular gland; c. Dorsal; d. Capillary; e. Dermis; f. Scaly epidermis.

GG. PRifiR: MG ZhIE; SCO. fMJfi/Z. GG. Granular gland; MG. Mucous gland; SCO. Stratum corneum.



4 34 TRVGPESE e JE PRI A R BT B Sk AL 25 g LA 587

ZEMANBE, AR R R REAEAN [FFRAL A A7 LE
ZESt, XFhZE S R B AR KN 2 R
Sk R TR m N R RO ) B SRR
JUEE 000550 2R VAR T AR A /N T g PR Ay o A v SR
PR (R A2 TS MR R SRR J2 N S WL 5 31— A
FERRI A, FCIRAE M 2 S AR, A SR
B, dHMRZ m B, A T 25358, 40M5i 24 H.E
Pt Qe pIR 2065, AT N AR L A kL, X
KRBTSR (2016) e AR R JEk ) 21 21 25
FARIE 0 R W TR It R — B X S8 IR AR AE
JiR AR B JER HH 1) 40 AT 1T e HON mr R AR AR
R N5 58 2 S A 53 ()0 B S S

VG 3 420 A2 B i K AR B T A o U 2R
B, KPR RGIEATEE, IR B TR 4 B
W AR FH 7 A A0S B b A 5 B R
(B RIS 20160, CARIERERA R B i
W e 3 R RN L R A J2 25 R LR A I
(HEFSE 2017, TR HEBHHERIEE (Bufo
gargarizans) (5K'Wt75% 2002). FEALE: (Paa
quadranus ) C(ZERIZE 2004 ) . il il i 5 s
( Scutiger mammatus ) AT i i 14 28 # (S,
glandulatus) (32 2011) 2 % PRI E Y 5
AR ERR LT BN RAFAE . R A
R E A R Hiba 2 35k A B4 L oy
A, HE— PR ST T Rz JPR XS P A7 S e (1 B
WAk, R AR R A R R E AN, AT
DU B4 M SRS RO B iy, 358 = AR
R IR R, X 2 SRR I AR A R G Ak
FHO B I8 T e R v Y RPN S5 P R R AT
ARG LML o

o SRR B JEk A R B A i, H Sk
T 0 1 JER €0 2% 400 iz 22 1 I ) R R € 3K 4
M, REEEATE: CRRISE 2004). 258k
( Kaloula verrucosa ) - BEowE (R
nigromaculata) (AR SCIA%E 2008) . A BEAREE (R.
chaochiaoensis) . ik J& #tE (R. omeimontis) (K
BEF 2016) FFFLEE R —5. AR B2 kB
H RS ENA R B R E, ERE
NIEH KEM AR EkHRER A

FAMR AL XOE R — & JEEE R, RIS
SHMERGSS, KBRS B R K ALAA A
A EIIER: BT AKX ERRZEK,
VB 78 I B4 () v S PR e 5 e 0o R Jik Hp PR R 3R
2 L A ) R £ 2 R SR A A BSOR MR W B R
PR, K A 1 JEURR R o A 3 ARG R A 5 4
HMRIRSEIIE N SR o At E T R AR B
AbHAE S 4 #E Mg (Potentilla fruticosa) M
FERA) IR, AFRASERBEAR
FRIR], e SR 1) A €02 i T A A 53 1) AS [ T
Ak, T BN = JFEAR A R A B B A R,
X 5% AEMREE (R, dybowskii) S it 28 4k ()
SER—F0 (RITHMBEE 2007). STHE B RITT
B ] DA BEAR S A 703 Bl I 44 1 5 BUE ) A B
() F] BE 1 ( Vignieri et al. 2010, #5742
2016), F2m BN PR )38 B fE

AHIT FEAE e SR B Bk o V8 RIS 1 =
g5 . B ATETC R M B Tk B 4iiE 11 M F
(03B 2 P Bz ok AR E 250 (R RO
S5 2012)0 BERESAL R R ER 9 B B I — 2k
B, SYERFMAR KPR AA B R X, B8
S Z A R TP 7K o Bk, BRI R A o
T4t (Toledo et al. 1993, Vickaryous et al.
2009). fERAREEATEIRE K 3 A G 280K 54K
AR, JEOREE B2 bk o A R T B R ()4
TRIE S5

Xof e SRR AR R IR A A L K
W, HEREEAN—EMRE, XEHEZ 2
ANFRI 22 300 28 Joi 1~ 52 A0 B . 4 A9 5 T 1) 4
BT BV 2 0 B3 /N R, BTG AT
Ko EEE. W&
(Pseudohynobius jinfo) 4i4& i fkigE, K
BUAS B 5B 1 7 ok S B0 5 1 22 ) (R A%
2017) . BT 3RATT H o0t ey JEUMR I 1 R B i 1 3
BT EE, R H — LR SR IR TR A 2
R, AR T B AR By JER T 25 45 ) K 4
PR =R L, BT — DRI

K2, R R R T R v S P 5
A, REHI T AR, RRaRAN



588 - W22 & Chinese Journal of Zoology 53 %

T LRSI AL, BORLRAE Sk T8 Bk
HRERE, BRI R SR %,
BERRE R TR B, XL E BRHE
5 vy S AP e R B e A A R R A R TR
T e SRR ek R SR A 25 S A AR AR I A AE 2 T AL
i, AR AR e R AR R R S 2 A ) AT
MIAZAL,  E5A0 R BE T I KT LA S A 5% 7] it ids
i B LA 2 AR SRR T R

2 % X W

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.

e, Wi, TLEF. 2011, USRS JE DY AR B IR IR 2 2 4.

4 11Eh, 30(2): 214-219.

W, B 2001 T9IPIRIEE G RE%. dbat: B EAL R
#t, 166-173.

R, 2N, EVEIE, S5 2016 PHREIR Kk 2 S 5
VU 1IBhH, 35(3): 444-451.

il BT, EE, 5. 2017 ShRUINRL I Rk B A
B, 52(4): 620-627.

TG, TLENT, 2R, % 2012, TR 3 Mok RIS
WER. BWAE, 47(3): 20-27.

ZENI, EBEE. 2004, BELE B K R IR ¥ AUEEHRHE. 201
e, 39(4): 73-76.

MRSCIE, e, FREA, 45 2008. R R IIHAX = i 5k 5 1
LRI EE. U )1ZhY, 27(3): 420-423.

XUEEE, L, VREEE, 45 2007, ZRALME Rk B R ik 4 21
TERFEE. TES), 28(4): 6-9.

KA, BISCHE. 2016, WRIEIR 3 M0 RIS LR 3
2k, 51(5): 844-852.

LA, YU, XIFH, 45 2016, FEERGUO WA b €A
SIS, AEMIZ FEE, 24(9): 1039-1044.

ROCHE, AN, WA, . 2011, BRIV BETEIA M B P 2
SERIE L. BRI, 32(3): 141-145.

Wi, M ELE, W, 2 2000. HE PG X o E bRk R R
PRI (PR ERD . 35y 28244k, 25(2): 228-235.

RS, SR, TR, 2% 2002, HhApaEid R A ISR

TOr K2k BAREIERR, 24(5): 454-457.



