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Comparison of Skin Histostructures in Three Species of Genus Rana
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Abstract: The histological structures of the dorsal-ventral skin in three species of genus Rana, Plateau Brown
Frog (R. kukunoris), Chaochiao Brown Frog (R. chaochiaoensis) and Omei Brown Frog (R. omeimontis) were
observed using paraffin section and hematoxylin-eosin staining. A paired t-test was used to analyse
differences in thickness of skin, relative number of mucous glands and transverse areas of a mucous gland
between dorsal and ventral skin in each species. Differences in thickness of skin and transverse areas of a
mucous gland among species were tested using One-way ANOVA. We used Mann-Whitney U-test to
compare differences in relative number of mucous glands and transverse areas of a granular gland among
species, because normal distribution of the variance was not met. All statistical tests were performed using

software SPSS 13.0. All values given were shown as Mean + SD. The adaptive mechanism of skin to
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terrestrial environment was also discussed. The results show that the skin structures of 3 frog species studied
are similar, composed of epidermis and dermis (Plate I ). The epidermis is keratinized stratified squamous
epithelium, which is made up of stratum comeum, stratum granusum, stratum spinpsum and stratum
germinativum. The dermis consists of two layers, the stratum spongiosum and the stratum compactum. The
stratum spongiosum is mostly composed of loose connective tissue. The stratum compactum is made up of
dense connective tissue. The collagen fibers in the stratum compactum lie in bundles parallel to the body
surface. There are three types of cutaneous glands, mucous glands, granular glands and lipidic glands in the
stratum spongiosum (Plate I ). The mucous glands are evenly distributed in the dorsal-ventral skin, however,
the granular glands mostly are distributed in the dorsal skin in a cluster. A new type of eosinophil gland (Plate
[: 5, 8), different from mucous glands and granular glands described before, have been found in R.
kukunoris. The skin thickness varies both between different species and between different regions of skin
from the same animal (Table 1), and it is related to the size of mucous glands (Table 2). In R. kukunoris, the
epidermis contains a few capillaries and rich chromatophores, and rich cutaneous glands exist in the stratum
spongiosum, which is probably a strategy of adaption to environment with high altitude, low temperature, and
strong ultraviolet radiation. The calcified layer lies between the stratum spongiosum and the stratum
compacturn in R. chaochiaoensis and in R. omeimontis (Plate I : 2 - 4, 10). It is a wavy strip and stains blue
by hematoxylin-eosin staining. The calcified layer is more developed in the dorsal skin than in the ventral. Its
function may be associated with hydric balance, calcium storage, or serve as a barrier in the exchange of
substances.
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Table 1 Skin thickness in three species of genus Rana (Unit: um)

X% Epidermis H.J% Dermis JZ R #EAR Whole skin
L HRAL PRI + » S + N PRI + N
Species Position b i lH e [ bz TlH
] Range ) Range ] Range
Mean £ SD Mean £ SD Mean £ SD
He
B W_’:’ Dorsal 539+188 215~ 1067 1263+417  66.3~2365 18024529  96.2~293.9
T b n=50
R. kukunoris N
:14*_’]%2\/9””&' 56.6+141  295~937 1044+222  603~1725 161.0+267 1195~ 266.1
Hde
177 Dorsal 255+58  145~39.3 958+236  47.4-~1423 1213+258  738~175.2
W B e n=40
R. chaochiaoensis j
:F_H%O\/e”tra' 353+84  218~567 932+288  47.8~ 1548 12854331  81.1~1962
He
P17 Dorsal 55150  170-409 794+158  39.6~107.7 10494140  60.7 ~ 132.2
Uk e n =60
R. omeimontis N
IRI Ventral 59208 275-562 798+212  485-~117.8 1195+205 816~ 157.7

n =45
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B t = - 3.800, P <0.01) KT H B R (KA X 2
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Ui JEE AR PR A ) 0980 R 50 i L vy D R e R i
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(EI =T N < i N a1 B =i
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PR T AR A i PR ) A 5 AR I 1 JEk 22 1) e
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JER ) LA R BB T AR K TR (1=2.033, P
<0.05); 11 Uk JiE BRI AR 5 505 1 JER: (1) AN R

MK TATSEE (t=-8.715, P<0.01). ¥4
BRI R AE 3 PRk 2 TR LA, AT 35 s S
NN R N R AR § RN SR
(ANOVA, P < 0.01); #4581 I AR IR 5 K
IR JE MR R 2, BB AREE SN CANOVA, P <
0.01).

3 FfbAcitek Sz JERARORE J PR R AR I A A
AR LAR 3o 3 bR AT H 1 5N ROk i i
R, IR AR I KT R B e R0 JE AR R
(Mann-whitnney U-Test, P <0.01), T )5i#k
e 11 Uk JE AR b 2 TH) O 22 5 ( Mann-whitnney
U-Test, P>0.05).
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ﬁ,%%ﬁ3W%%%&%ﬁ%EE%WWE

o TN H., AEVELE R R v SRR R e e
ﬁ%%m $orA, LARTIRE S R B, RIS A
T b X R 18 1 50 (Scutiger mammatus )
FU IR 5 584 (S. glandulatus) ()2 52 9 5

33T BB IR LA AR

Table 3 Morphological comparison of the granular glands in dorsal skin among three species of genus Rana

K1z pKes T
- Long diameter (um) Short diameter (um) Areas (um?)
/)
. \;i/}H + o ‘;ﬁﬁ + o ‘;ﬁﬁ + .
Species T it Rk it T i
bRt bz NP
Range Range Range
Mean + SD Mean = SD Mean = SD
R S
(n=10) 161.3+43.5 97.6 ~229.7 103.1+34.3 65.6 ~172.0 13589.3 +7 080.7 6264.3 ~28244.7
R. kukunoris
ifEfreyic3
(n=12) 257.2+435 203.9 ~353.0 196.0 +32.5 1344~2479 40121.0+11487.0 215154~59751.9
R.chaochiaoensis
U i
(n=5) 102.6 £2.6 100.7 ~ 105.5 86.5+13.6 71.9~98.6 6947.3 +930.4 5952.4~7795.8

R.omeimontis
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2002) FiFEATiE (Nanorana quadranus) (2K
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T PSR RS A A5 D REAH D¢ G 255 2004) o
Ul JEE AR AR B AR A JUE Bz JEK P 2R A8 L AR
BRI ARIE s e JEUMRHER P A AR ST Rz k1 R R
WRZE AR, #RIE, XA REA R T ZHEI )
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AT UL K Bk I (Toledo et al. 1995). 52 L
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BT A2, AR AR IR e JE v A1 S8
SRVESAJE, IXM R E] S PR A
HEACZ I GAE CA I 80k 1 3l A7 A
(Toledo et al. 1993, Vickaryous et al. 2009).
KRR G, 1R NI s
T B I B T B )= A . A A
KW, B ZAALT RN T 7, ks 2RI E
WEARARAL, AR S AL 2 AR
ik CHE#GE 2011, K4 2012), ARFFULE
Ul JE AR AN i AR R4S T A R IR 45 2R
E IR AT e S YERF MR KA O, 2R
IR TR A S A L S LU I A S 2 M /K )
i n], 5 e B A AL 2 T B AT 1 T K )
PIECR s TS S AN T3, T RE AT A
TS Rz TR DS P 5 Ak T W W B 22 K 4y
(Toledo et al. 1993). = i AMRIEE 1) B2 kb 4
WA, AR HAR TS PRSI BERAIR . KAy
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Explanation of Plate

Histological structure of the skin in three species of genus Rana, Bar = 100 um

1. Dorsal skin of R. kukunoris (x 40); 2. Dorsal skin of R. chaochiaoensis (x 40); 3. Ventral skin of R. omeimontis (x 40); 4. Dorsal skin of R.
omeimontis (x 40); 5. Dorsal skin of R. kukunoris (x 20); 6. Dorsal skin of R. kukunoris (x 20); 7. Dorsal skin of R. chaochiaoensis (x 40); 8.
Ventral skin of R. kukunoris (x 20); 9. Ventral skin of R. chaochiaoensis (x 20); 10. Dorsal skin of R. chaochiaoensis (x 20); 11. Dorsal skin of R.

omeimontis (x 20); 12. Ventral skin of R. omeimontis (x 20).

Ca. #5{L)Z; CV. BAIME; EG FRIRMMERNR: EP. &M, GG Bohiflt; Li. MEIRsKAENign; MG Fiil: PC. R4, SC.
%4 SCOffiJfi)t: SGE. AR SGR. Uhili: SS. Hika)t: SSP. WhAHML):.

Ca. Calcified layer; CV. Capillary vessel; EG. Eosinophil gland; EP. Epidermis; GG. Granular gland; Li. Lipidic gland or Lipocyte; MG. Mucous
gland; PC. Pigment cell; SC. Stratum compactum; SCO. Stratum comeum; SGE. Stratum germinativum; SGR. Stratum granusum; SS. Stratum

spongiosum; SSP. Stratum spinpsum.
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