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Abstract 

The scincid lizard Mabuya multifasciata contributes its part to the biodiversity of North-Eastern region ofIndia. However, 
its distribution, diversity and reproductive behaviour is least reported in this part of country. Studies on reproductive pattern 
is fundamental point for the conservation of the species, population studies and also for the balance of entire ecosystem. 
Therefore, the present study has been designed with an objective to evaluate the specificity offemale reproductive organs in 
Mabuya multifasciata, if any, by assessment of histological architecture of reproductive organs and embryonic nutritional 
pattern during breeding period. The study was carried out during March-May of a year. Following routine technique the 
histological structure of the ovary and the oviduct had been attempted. Ovarian histology reflected various stages of 
follicular development. Ovary of gravid female showed vitellogenic follicle. Villi like infoldings were found to be projected 
into oviduct lumen, which may probably helpful in propelling the egg through oviduct. Histology of uterine oviduct in 
gravid female showed placental structure, which may lead to placentotrophy. The presence of yolk sac with direct 
connection to the developing embryos has established the occurrence oflecithotrophy. Therefore, M. multifasciata can be 
stated as a lecitho cum placentotrophic viviparous species, or an intermediate species, which may represents a link between 
both oviparous and viviparous form. 

Keywords: Mabuya multifasciata, Ovary, Lecithotrophy, Placentotrophy, 

1. Introduction 

Reproductive mode has been remarkably labile 
among squamate reptiles, since an evolutionary 
transitional range from oviparity to viviparity is 
expressed within this group. Squamate reproduction 
typically involves these two distinct generalized 
pattern i.e., oviparity where all or most of the 
development of the embryos in the egg takes place 
after the egg has been laid; and viviparity where 
females gestate developing eggs inside their 
reproductive tract and gives birth to young ones ( 
Blackburn,2000). The evolutionary transition of 
viviparity from oviparity commonly has been 
accompanied by a shift in the pattern of embryonic 
nutrition (Stewart et aI, 2004). Viviparity has been 
relatively evolved quickly through few structural and 
functional modifications. Lizards of the family 
Scincidae (skink) is a useful model for studying 
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morphological and physiological adaptation to 
viviparity (Thomson et aI, 2002). Among Skinks 70% 
species are viviparous and inhabit a wide range of 
placental complexities (Stewart and Thomson, 2002). 
The viviparous skink Eluamprus tympanum is totally 
lecithotrophic, with only water and some inorganic 
ions supplied by simple placenta (Thomson et aI, 
2001). On the other hand, the genus Mabuya have 
highly specialized placenta depicting a degree of 
placentotrophy similar to that of eutherian mammals. 

The scincid lizard Mabuya multifasciata 
(synonymous to Eutropis multifasciata) commonly 
known as Many Lined Sun Skink occupies an 
important position in the nature because of its 
evolutionary species diversity. However, detailed 
study of distribution, diversity and reproductive 
behaviour of this species has not yet been reported in 
North East region of India. It is also evident that the 
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study of reproductive pattern of a particular species is 
most essential for species diversity, survival, 
conservation and balance of entire ecosystem 
(Molinia et aI, 20 I 0). Therefore, in the present study, 
an attempt was made to investigate the specificity of 
female reproductive organ through histological 
architectural changes of oviduct and ovary during the 
breeding period along with embryonic nutritional 
pattern. 

2. Materials and Methods 

2.1 Animal collection: Twelve (12 no.) of individuals 
of the specimen Mabuya multifasciata were collected 
during the month of March to May (2011) from the 
Gauhati University campus Guwahati of Kamrup 
district and from the Mangaldai area of Darrang 
district with the help of collecting net. 

2.2 Materials: Ethanol (95%) and Rectified spirit 
purchased from Bengal chemicals, Kolkata, India. 
Paraffin, xylene, Eosin, Phloxin and Haematoxyline 
purchased from Hi-Media, Mumbai and Loba Med, 
India. 

2.3 Methods: After collection of the specimen, body 
measurements of all individual specimens were 
recorded which includes the length of Snout to Vent 
(SVL), Total Body Length (TBL), Tail Length (TL) as 
well as external morphological feature and body 
colour. 

Six specimens were dissected ventrally to open 
up the abdominal cavity, dividing into 2 groups -
three(3) in the earlier period ( month of March) and 
three(3) in the later period (month of May). External 
morphology and gross anatomical features were 
studied and photographs were taken using Canon 
digital camera. The ovary and oviduct from non-

gravid female as well as extra embryonic membrane 
together with ovary and oviduct from gravid female 
were carefully excised for histological preparation. 

The tissues of respective reproductive organs 
were trimmed into small pieces (0.5 cm), fixed in 
freshly prepared Carnoy's fixative for 24 hours for 
histological studies. The tissues were rehydrated in 
descending grades of alcohol and then washed 
thoroughly in running tap water. After thorough 
washing, the tissues were dehydrated in ascending 
grades of alcohol, cleared in xylene and embedded in 
paraffin and blocks were made. Sections were cut at 4-
5 micron thickness and stained by routine technique 
following Haematoxyline and Eosin (H & E ) method 
(Luna, 1968). Micro photographs were taken with the 
help of Bright-field microscope. 

3. Results 

3.1 General body pattern and morphology 

The body of the collected specimens were 
bronzy brownish or olive green in colour with 5-7 dark 
stripes on its dorsal surface (Plate1.A). Presence of 
bright and beautiful spots in the lateral side of the body 
indicated reproductive activity in females. Well 
developed limbs with 5 digits and smooth hexagonal 
scales present in the dorsal body surface. Teeths were 
relatively small, pleurodont in dentition. The 
individual measurement of each animal with their 
total body length (TBL), snout to vent length (SVL) 
and tail length were given in Table-I. The average 
length of total body (TBL), length of snout to vent 
(SVL) as well as tail length were 29.68 cm, 10.72 cm 
and 18.96cmrespectively(Fig-l). 

Table -1 : Measurement of the relative proportion of length of total body, snout to vent and tail 

Specimen Total Body Length (TBL) Snout to Vent Length (SVL) Tail Length 
no. ( cm) (em) (cm) 
1 30.0 11.5 18.5 
2 33.0 14.0 19.0 
3 29.5 12.0 17.5 
4 31.0 11.5 19.5 
5 28.0 9.4 18.6 
6 26.4 8.0 18.4 
7 28.6 8.5 20.1 
8 30.0 10.8 19.2 
9 32.8 12.0 20.8 
10 27.3 7.5 19.8 
11 29.0 12.4 16.6 
12 30.5 11.0 19.5 

Average length= 29.68 em Average length=IO.72em Average length=18.95em 

Volume 1 Number 1 (2012) 105-111 
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Relative proportion of average length of twelve 
specimens 
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Fig-l: Relative proportion of average body length, Snout-vent length and tail length of 

twelve(l2) specimens 
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Plate-l (A-E): A. Shows external morphology ofthe species Mabuya multifasciata collected in month of March, 
2011 ; B. Gross anatomy of non-gravid female showing eggs in the abdominal cavity (arrow), c. Gravid female 
showing retention of embryo in the oviduct (arrow); D. Highly folded structure of oviduct in non-gravid 
female; and E. Direct vascular connection of developing embryo with the yolk sac 
(arrow). 

3.2 Histological architecture of ovary and 
oviduct 

3.2.1 Ovary 

The non-gravid animals collected in the month 
of March were found to be polyautochronic due to 
ovulation of number of ova ranges from 3-10 from 
both ovaries simultaneously (Plate I.B). Even after 
completion of ovulation, eggs were retained in the 
abdominal cavity for sometime that indicative for 
ready to the passage through oviduct. The sizes of ova 
were 5 mm in diameter in a clustered form, the ovary 
resembles a cluster of spheres and reflecting various 
stages offollicular development (plate 2.A). 

The gravid female collected in the month of 
May showed the the presence of vitello genic follicles 

in the ovary. These follicles were larger in size due to 
accumulation of yolk, and some of them showed 
eccentric germinal vesicles in the ooplasm (Plate 2.D). 
Large vitello genic fwlicle showed clearly distinct 
zona pellucida and thecal layer separated by a layer of 
intermediate cells (plate 2.E). 

3.2.2 Oviduct 

Gross morphology of oviduct from non gravid 
females revealed highly folded structure (Plate I.D). 
Histologically, presence of numerous villi like 
infoldings from the wall of oviduct that were projected 
into lumen (Plate 2.B). It was lined by a single layer of 
epithelial cells followed by a thin layer of vascularized 
connective tissue. 

In the gravid females, the oviducts were found 

Volume 1 Number 1 (201 2) 105- 111 
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to retain embryos inside ranges from 7-9 numbers and 
protected by extra embryonic membranes (Plate 1.C). 
Presence oflarge amount of yolk in the yolk sac having 
direct vascular connection (Plate I.E) with the 
embryos clearly revealed lecithotrophic nature of the 

animal. Histological observation revealed the 
presence of placenta like structure (Plate 2.F) which 
may be the typical type-iv chorioallantoic placenta 
formed as a result of association between chorion, 
allantois, yolk sac and oviducal epithelium. This is 
restricted to Mabuya group only. 

Plate 2(A-F): A. Growing follicles in the ovary of non-gravid female Mabuya multifasciata (arrow mark) (X 400, 
H and E). B. Villi like infoldings in the oviduct of non gravid female (X 150, H & E) . C. Oviduct shows rounded 
appearance of villi in gravid female (X 400, H & E). D. Arrow indicates vitellogenic follicle with eccentric 
germinal vesicle in ovary of gravid female (X 400, H & E). E. Show a large vitellogenic follicle with zona 
pellucida and theca separated by intermediate cells(X 400) and F. Placental structure shows villous folds of 
uterine endometrium protruding into chorioallantois.(X 150, H & E). 

Volume 1 Number 1 (2012) 105-111 
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4. Discussion 

The present findings suggest an overall feature 
about reproductive pattern of species Mabuya 
multifasciata. The present histological study showed 
development of follicular structure in ovarian cortex, 
which may move towards the central cavity as the 
development proceeds. Similar kind of study was 
reported in Mabuya brevicollis (Dokhi, 1998). The 
studied specimen Mabuya multifasciata showed 
infundibulum of the oviduct as funnel like structure 
with ciliated margin. Such kind of ciliary structure 
may probably helpful during the transfer of ovum from 
abdominal cavity into the oviduct. This was also 
supported by Fox, (1997) and Guillette, (1985). The 
gross anatomical features of the dissected specimen 
during breeding period showed some sign of special 
organization by retention of developing embryo inside 
the oviduct with maternal-fetal vascular connection. 
This feature clearly indicated the viviparous mode of 
reproduction. Earlier studies by Murphy (2000,2004) 
and John at al., (1982) stated that the microvilli of 
uterine epithelium undergo changes by plasma 
membrane transformation prior to implantation to 
allow the newly hatched blastocyst to implant in the 
wall of the uterine lining, giving rise to a somewhat 
rounded appearance of microvilli. Those findings 
extend support to the present histological finding. 

The viviparity in the skink species Mabuya 
multifasciata revealed the presence of placenta as 
specialized structure. Previous workers Stewart and 
Thomson (2000) demonstrated placental complexities 
in the species Eulamprus tympanum. Earlier report 
showed that squamate placentation can be divided into 
3 generalized patterns - (i) Chorioplacentation, (ii) 
Yolk sac placentation and (iii) Allanto placentation. 
Blackburn (1993) added a type-iv placenta found in 
most skinks of the genus Mabuya, which bears 
superficial similarities to type-iii category but is 
highly distinctive by presence of chorionic areolae. 
This type-iv placenta contains villous folds of the 
uterine lining, the endometrium that protrude deeply 
into invegination of chorioallantoic membrane. The 
present study also revealed somewhat placenta like 
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