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Morphology of Dorsolateral Fold in Ranids (Amphibia, Anura, Ranidae)
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Abstract: The dorsolateral fold is an important morphological structure of Anurans, but little is known about
its histological structure and function. We studied the histology and histochemistry of the dorsolateral fold
and dorsal skin by using Hematoxylin-Eosin, Alcian Blue-Periodic Acid Schiff and Masson staining methods
in four Ranid species: Dianrana pleuraden, Sylvirana latouchii, Nidirana daunchina and Boulengerana
guentheri. Our results found that: 1) The skin gland units of Ranidae consist of rich and diversified mucous
and granular glands. There were two types of ordinary mucous glands (OMGs), types OMG [ and II, and the

former was absent in B. guentheri and N. daunchina (Fig. 1 b2, d2). The granular glands were categorized
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into type I , type II and specialized type, but type Il was only found in N. daunchina (Fig. 1 b3, Fig 2 b3).

Specialized granular glands were only found in the dorsolateral fold of S. latouchii and B. guentheri (Fig. 2

c3, d3). 2) The dorsolateral fold consists of a fat layer which is similar between D. pleuraden and N.

daunchina (Table 1, Fig. 2 a3, b3). The dorsal skin of N. daunchina had a fat layer whereas this layer was

absent in D. pleuraden. The fat layer was 1.52 times and 1.60 times thick as their dermis in D. pleuraden and

N. daunchina, respectively. The dorsolateral fold contained a layer of clustered and enlarged specialized

granular glands in the dermis which was similar in S. lafouchii and B. guentheri (Table 1, Fig. 2 c3, d3). Two

types of granule secretions were found in the specialized granular gland (Fig. 2 d3). 3) Their functions

included energy storage and antipredation. We speculate that the structural and functional evolution of the

dorsolateral fold is related to environmental adaptation. The evolution of two types of dorsolateral fold in

ranid species may represent two evolutionary orientations.
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Fig.1 The histology and histochemistry of dorsal skin of 4 species of Ranidae
al ~a3. JHMETSEE MR bl ~ b3, AU IR MM AR ol ~c3. RARRUETS 300 MU s 1 ~ d3. JRIETS 30 E MR R 1 9 HE Jeta,
2 A AB-PAS 4:f, 3 4 Masson %uff,
al - a3. Dorsal skin of D. pleuraden; bl - b3. Dorsal skin of N. daunchina; cl - c¢3. Dorsal skin of S. latouchii; ndl - d3. Dorsal skin of B.

guentheri; 1. Stained with hematoxylin-eosin; 2. Stained with Alcian blue-periodic acid Schiff; 3. Stained by Masson's trichrome method.

IMG. 1 B [IMG R GG [ AUBRR: [[GG [IAUERIAR: d. B8 k. AR ep. FH: ss. HAHHGTM
25 sc. BAHABEE: FL. BT bv. ME; A, BEEMM.

I MG. I type mucous gland; IIMG. Iltype mucous gland; I GG. I type granular glands; Il GG. Il type granular glands; d. Duct; k. Keratinized

epidermal cell; ep. Epidermis; ss. Stratum spongiosum; sc. Stratum compactum; FL. Fat layer; bv. Blood vessel; Red A. Melanophore.
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B2 EER4 RS N R RN E R TS AR e B ARE
Fig. 2 The histology and histochemstitry of dorsolateral fold skin of 4 species of Ranidae
al ~a3. VRET MIRE Rk b1 ~ b3, ANZEIE R URE K 1 ~ c3. WRRBRERS MIRE KK d1 ~ d3. BB MIFE R 1 O HE 42,2 9 AB-PAS
Peft, 379 Masson %t

al - a3. dorsolateral fold skin of D. pleuraden; b1 - b3. dorsolateral fold skin of N. daunchina; c1 - ¢3. dorsolateral fold skin of S. latouchii; d1 -

d3. dorsolateral fold skin of B. guentheri; 1. Stained with hematoxylin-eosin; 2. Stained with Alcian blue-periodic acid Schiff; 3. Stained by
Masson's trichrome method.

IMG T AU TIMG. TTRFWMR: 1GG T AUBkIAR: I1GG TSR SGG. FHLMMRIAR: d. 949 k MBAUZMME: ep. &
Bs ss. SEARALRBRA)ZE: se. SAHLREER: FL. JRIIE: bv. MAF; 44 BORM,

I MG I type mucous gland; IIMG. Iltype mucous gland; 1 GG. I type granular glands; IIGG. Iltype granular glands; SGG. Special
granular glands; d. Duct; k. Keratinized epidermal cell; ep. Epidermis; ss. Stratum spongiosum; sc. Stratum compactum; FL. Fat layer; bv. Blood

vessel; Red A. Melanophore.
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