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Karyoevolution in Amphibia I. Gymnophiona.

(A Review)

Abstract: The present report emphasizes the divergence of karyological patterns in
Gymnophiona, especially Typhlonectidae of the most advanced family on the one hand
and Ichthyophiidae that is recognized as a primitive family on the other. This distinct
differences between the karyotypes of the derived type Ichthyophis orthoplicatus and
advanced type Chthonerpeton indistinctum are the existence of microchromosomes

which reflects a variation in chromosome numbers and NF (Fundamental Number, i.e.

number of chromosome arms). Morphological divergence and variety of life history in

Gymnophiona generally reflect on the karyological variation in their respective family.
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Fig. 1 A. Ichthyophis glutinosus from Sri Lanka, 1 B.
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A lateral view of head and neck of
Ichthyophis glutinosus, illustrating the
positions of the eye (E), tentacular
aperture (T) and external naris (N).
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Fig.2. An early work of chromosomesin spermatogonia
of Ichthyophis beddomei, as observed with the
paraffin-sectioned preparation of testis. This
f(ﬁ%%% originally drawn by B. R. Seshacher
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Fig. 3. Metaphase chromosomes from the cultured leucocytes in vitro of Ichthyophis orthoplicatus.

Giemsa stain. 3aA; female, 3B; male.
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Fig. 4. Karyotypes of Ichthyophis orthoplicatus from the cells shown in Figs. 3A and 3B.
A scale indicates 10 micra.
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4 €Y Dermophis mexicanus RF 2 7 A T ¥ F
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CREEMRRELE—FbEENTOVELORESRC
ETHB,
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Ichthyophis orthoplicatus (XY 5 v A E ; Seto
and Nussbaum 1976). 7¥F+ ¥4 E)RTE P57
v+ v 4 %Y Geotrypetes seraphini (F87 7 V) # EE
; Stingo 1974)., t— Y =V T ¥V F A E)Y
Grandisonia alternans X E €A ¥ = VEHEBED 4
¥ (Nussbaum and Ducey 1988), FEkawm v &7
EED Caecilia occidentalis (Barrio and Rinaldi-
Chieri 1970) #db, TLTIXT Y+ v 14 EIVRT
FF 2w N 7Y F YA EY Chthonerpeton
indistinctum (FEHX 7T/ 274 L ZRE ; Barrio et
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MERER» ST v F v 1 £ ) EOKE A LER O
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M= fzld SME L1 D TRHOM/NEEED, S 5
(3. 4)o 722U I glutinosus ITi& 2 DhFE &
BEEOBRBALAENLIETNE EORE
(Nusshaum and Treisman 1981) #& 345, FFE
SENTNHPYPERES 5 LHIETE 213 LHHTIEA
. Tho3BEBBURAR—DOKEZLTVWEEAT
LWTHAHA9,

r3537vF VA )R 2EMEESNTEYD., &
bicA ¥ FET 2n=36 L LBEHM DI {IE - TS,
FHD Uraeotyphlus menoni (Elayidom et al.
1963) ORI TIIISH OERGEELD S B, TR O/
gefEikid 7T Uy PR ompE (ME /2 iESMEY)
PLIMEML TV 3, BZ 5 2x08pE (TR #
INetEEDER AR S Centric fusion X3 dD &
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TaBLE 2. Chromosome Studies of the Order Gymnophiona to Date.

INVESTIGATORS

Species Habitat 2n materials and methods

Ichthyophiidae XATLFEUR

Ichthyophis beddomei* India 42 SESHACHAR {1937)
testis, sectioned
Ichthyophis glutinosus Sri Lanka 42 NUSSBAUM & TREISMAN (1981)
intestine, squashed
Ichthyophis orthoplicatus Sri Lanka 42 SETO & NUSSBAUM (1976)
blood, culture in vitro
Ichthyophis kohtaoensis Thailand 42 NUSSBAUM & TREISMAN (1981)

intestine, squashed
Uraeotyphlidae 75571 1EUFR}

Uraeotyphlus narayani India 36 SESHACHAR (1939)
testis, sectioned
* Uraeotyphlus menoni India . 36 ELAYIDOM et al. (1963)

testis & liver, squashed
Caeciliidae 7 7i4EVUE

Geotrypetes seraphini West Africa 38 STINGO (1974)
testis & intestine,squashed
Geotrypetes seraphini Ghana 38 WAKE & CASE (1975)
' (32-38)  intestine, cell spreads
Afrocaecilia taitana East Africa 34 NUSSBAUM & DUCEY (1988)
intestine, squashed
Gegeneophis carnosus India 30 SESHACHAR (1944)
testis, sectioned
Caecilia occidentalis Colombia 24 BARRIO & RINALDI-CHIERI (1970)
blood, culture in vitro
Caecilia occidentalis Colombia 22 WAKE & CASE (1975)
(21-24)  intestine, cell spreads
Gymnopis multiplicata Central 24,26 WAKE & CASE (1975)
America intestine, cell spreads
Grandisonia alternans Seychelles 26 NUSSBAUM & DUCEY (1988)
intestine, squashed
Grandisonia brevis Seychelles 26 NUSSBAUM & DUCEY (1988)
intestine, squashed
Grandisonia larvata Seychelles 26 ~ NUSSBAUM & DUCEY (1988)
intestine, squashed
Grandisonia sechellensis Seychelles 26 NUSSBAUM & DUCEY (1988)
intestine, squashed
Hypogeophis rostratus Seychelles 26 NUSSBAUM & DUCEY (1988)
intestine, squashed
Praslinia cooperi Seychelles 26 NUSSBAUM & DUCEY (1988)
intestine, squashed
Siphonops paulensis Argentina 24 BARRIO & RINALDI-CHIERI (1972)
blood, culture in vitro
Dermophis mexicanus Central 26 WAKE & CASE (1975)
America intestine, cell spreads
Typhlonectidae X774 EUR}
Chthonerpeton indistinctum Argentiana 20 BARRIO et al. (1971)
' blood, culture in vitro
Typhlonectes natans** South 28 Wake et al. (1980)
America intestine, cell spreads

*  See taxonomic notes in Seto and Nussbaum (1976).
* % Nussbaum and Ducey (1988) gave reasons to believe the data of Wake et al.(1980) are based on specimens not of
T. compressicauda but of T. natans.



woF

WEIND, bbb, 2 EOEBERLSBFAERL TRl
AL, 1EomMBEREAER L CABEREZES T
Robertsonian translocation P -7 & DRFE T
B35, F iRt LRBIg IR

BT EICLD AnMER LT & bEREMEE LTERAH,
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WLps SN, EEmEIE. KB & hR ORI
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tal number) H»SH B E, —HIIFN=54TdH 5 DI
5 L5 3FN=52D&\W\ & 755,

EORBOBRAL A V2 VEDYFTVF YA EY
& Hypogeophis 7 — =TV F ¥4 EVRE
Praslinia OB EbH TLCHEMLTWE I E %
RLTBYD, BEEshiA v FEOEOHRTIRBHETYT
SIEBIOENMEDSR 5N 3B T & IZHERE,

BEID I X7 v+ v 4T )RTR 2 BN
BEERVTVBEN DIV — T ORI E/FHMOT 3
HbDTHBH, I XT7YF ¥4 EY Typhlonectes
natans (2n=28) &FavNvFvF VL EY
Chthonerpeton indistinctum (2n=20) ZHE L T
# 5 ETEOKEIC FFEMES T V. T FARBIGEAEED
WEBERL-TWAI L, THHOEIXTYFVAE)
TR2HDOFEEBRESOM BEhb., BEORE,LT
T D& ISR EEE b OB T VY4 E IR
F557VFVvAENRL XATYFVAEYIRCHS
SNBIEDPPOOTHRUBADOF 2 9NV TV F VA
EVIWRRVTWVE, EBITIXTYF VYA EY) TRK

#® ’ 9

AT A REARKEEDL L IBICHTONETH
B TH DI L, F2a9, YTV FvALE)TRKR
B 1HDOT MABEENTVEIREBAKEREVTH B L
E13, COLIBHRENEDOT VF VA E) TR
BWTHY., BoLBEEHMATOBAIL O STR Y
STRINDOZE DB & 1o & B2 5 HDPFREMOHZIC
S EBSEL I 21 EABLVEHTHA D,

Cho&RERET B E LT 5 & EERZE VR
BROND, 55 RICIIRENT 3BOZBEEAXT
w7

BB F AV TV F VAN RIATYF VAT
HOEEDOT v F VA E)RI T VFVAEYET,
FRENOKEIOFEVICIIBRENESERSS SN, R
AT T IR R EAENE . BTV, KREE
BT BREEOIFEEICOWVWT S, KESLBORL B
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Fig. 5. Ideogram of representative karyotypes of three families in Order Gymnophiona. The figure

derived from the data of following papers. A; Ichthyophis orthoplicatus, 2n=42 (Seto and
Nussbaum 1976) B; Geotrypetes seraphini, 2 n=38 (Stingo 1974) C; Chthonerpeton

indistinctum, 2n=20 (Barrio et al. 1971)
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