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NUCLEAR AND MICROTUBULAR BEHAVIOR IN SOMATIC CELL
SHEEP EMBRYOS ACTIVATED WITH 6-DIMETHYLAMINOPURINE
AND CYCLOHEXIMIDE
Basil Alexander, Ph.D
Department of Farm Animal Production and Health, Faculty of Veterinary Medicine and Animal Science,
University of Peradeniya, Sri Lanka
SUMMARY: The aim of the study was to investigate the microtubules and chromatin dynamics during the
first cell cycle of sheep clone embryos activated with either 6-dimethylaminopurine (6-DMAP) or
cycloheximede (CHX). Fetal fibroblasts were transplanted into enucleated oocytes. The reconstructed
cell-cytoplast couplets were fused and activated using ionomycin followed by culture in two separate
groups containing 6-DMAP (2mM) or CHX (10 mg/ml) for 3 hours. At one hour post-fusion, 63.3% of
reconstructed embryos underwent nuclear envelope break down (NEBD) and premature chromosome
condensation (PCC). At one hour post-activation (hpa), a clearly visible pronucleus (diameter 6-8 µm) had
already formed in the embryos treated with 6-DMAP but not in the CHX-treated group. At three hours
post-activation, the 6-DMAP and CHX-treated embryos showed one swelled pronucleus with a mean
diameter of 8.4 ± 1.3 µm and 25.8 ± 0.8 µm, respectively (P<0.05). In the 6-DMAP-treated embryos, most of
the embryos showed a metaphase spindle as early as 16hpa but not in CHX-treated group. Typical 2 cell
division was seen in most of the 6-DMAP treated embryos 28 hpa, and it was slightly delayed in the CHXtreated embryos. In summary, the artificial activating agents, 6-DMAP and CHX, exhibited different
effects on chromatin remodeling, cell cycle progression rate and on the degree of pronuclear swelling
which may explain the poor developmental rates and abnormal chromosome complements observed in the
cloned embryos.

INTRODUCTION
The early reprogramming events that immediately
follow somatic cell nuclear transfer (SCNT) determine the
fate of the clone embryo and its postnatal viability
(Wilmut et al., 2002). Following SCNT, the somatic
nucle us underg oes exten sive remod eling such as
chromatin condensation, nuclear envelope breakdown
and formation of a new nuclear membrane, and extensive
swelling of the nucleus (Stice and Robl, 1988). At
fertilization, the penetrating sperm activates the oocyte
and triggers the embryo development, whereas in SCNT,
the oocyte has to be activated by artificial means using
different activation regimes. In most SCNT experiments,
the commonly used oocyte activation protocols
incorporate either 6-dimethylaminopurine (6-DMAP) or
cycloheximide (CHX). Usually, the oocyte activation
protocols have been developed to induce intracellular Ca2+
levels in the oocyte cytoplasm by exposing the oocyte to a
calcium ionophore and subsequently culturing it with a
persistent kinase inhibitor such as 6-DMAP (SuskoParrish et al., 1994) or with a protein synthesis inhibitor
such as CHX (Presicce and Yang, 1994). These activation
compounds have shown successful oocyte activation in
many SCNT experiments, resulting in the birth of healthy
live offspring (Wilmut et al., 1997; Peura et al., 2003).
However, it is believed that the broad-spectrum nature of
these activa tion compou nds may cause unknow n
detrimental effects on embryo development. The precise
artificial activation method for SCNT embryos that

mimics the sperm activation process is not known.
Previous studies have demonstrated the nuclear and
microtubular organization in clone embryos in cattle
(Navara et al., 1994; Tani et al., 2001; Shin et al., 2002),
pig (Katayama et al., 2006), Rhesus monkey (Simerly et
al., 2003; Simerly et al., 2004), and mouse (Zhong et al.,
2005), but no such studies have been reported in sheep
clone embryos. Therefore, detailed understanding of the
early events that occur in the first cell cycle of clone
embryos will provide valuable insights into the nuclear
reprogramming and an opportunity to investigate and
implement strategies in oocyte activation in somatic cell
nuclear transfer.
MATERIALS AND METHODS
Embryo production from nuclear transfer
Sheep SCNT embryos were produced according to
standard nuclear transfer techniques (Wilmut et al., 1997;
Peura et al., 2003). Oocyte collection and maturation were
carried out according to the methods described elsewhere
(Peura et al., 2003; Walker et al., 1996). Following oocyte
maturation, cumulus cells were removed using 3%
sodium citrate solution. Good quality oocytes with dark
cytoplasm and extruded 1 st polar body were selected for
enucleation. Batches of 20-25 cumulus-free oocytes were
pre-inc ubated in oocyte maturat ion medium with
cytochalasin B (7.5 g/ml) and Hoechst 33342 (5 g/ml) for
10 min in 5% CO2 and subsequently enucleated. The
donor fetal fibroblast cells were transplanted into the
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perivitelline space of the enucleated oocytes and the
oocyte-donor cell couplets were fused using two 1.4
kV/cmDC pulses for 40 sec duration, 0.1 sec apart in
fusion medium (0.28 M mannitol). The successfully fused
reconstructed embryos were activated using ionomycin (5
g/ml) for 5 min and were randomly separated into two
treatment groups, and cultured for 3 hours either in 2mM
6-DMAP or in 10 mg/ml CHX. The reconstructed
embryos were cultured in 30 ml drops of CSOF medium
under silicone oil (20 embryos/ drop) for 6-7 days at
38.50C in 5% CO2, 5% O2 and 90% N2.
Fixation of zygotes/embryos post activation for
confocal microscopy
The zygotes/embryos (n=15, 3 replicates) were
carefully removed from the culture medium at different
time points and extensively washed in warm PBS solution
at 370C. Embryos were fixed in 3.7 % formaldehyde, 60
mM PIPES, 25 mM HEPES, 2 mM MgCl2, and 10 mM
EGTA in PBS (fixation solution) for 30 min at 370C.
Embryos were then extensively washed in PBS containing
10% goat serum and stored in 10% goat serum containing
0.1% Triton X-100 for 2-5 days at 4 0C. Microtubule
localization was performed using anti-b tubulin. Fixed
embryos were incubated overnight in 1:250 dilution of
anti-b tubulin in 5% goat serum in PBS at 40C. The
embryos were washed 3 times in PBS containing 10%
goat serum at 370C and incubated in FITC-labeled goat
anti-mouse antibody at 370C. The embryos were stained
with Propidium Iodide 10 mg/ml for 1 hr in PBS at 370C for
DNA localization. Embryos mounted on a slide were
covered with anti-fade mounting medium under a
coverslip, and examined using a Leica Laser Scanning
Microscope TCS-SP2 190315. The diameters of the
pronuclear like structures were measured at different time
points using the confocal microscope.
Statistical analysis
Data were pooled from all the replicate experiments.
The proportions of the different stages in development
were analyzed using Chi-Squared test in a 2x2
contingency table. The mean values were compared using
Student's t test and P<0.05 was considered as the level of
statistical significance. Minitab Statistical software was
used in the data analysis.
RESULTS AND DISCUSSION
This study demonstrated that in sheep, following the
nuclear transfer, irrespective of the oocyte activation
method, the progression of the first cell cycle in
reconstructed embryos was compatible to previous
reports in clone farm animal species (Shin et al., 2002;
Navara et al., 1994; Katayama et al., 2006; Li et al., 2003).
The present results showed that immediately after fusion,
a microtubule patch was associated with the transplanted
nucleus (Fig. 1A) as reported in cattle (Shin et al., 2002;
Navara et al., 1994), rabbits (Pinto-Correia et al., 1993)
and pigs (Katayama et al., 2006). The normal cell cycle

progression from fusion to two cell stage is shown in Fig. 1.
At 1 hour post fusion (hpf), 63.3 % of the reconstructed
embryos underwent nuclear envelope breakdown (NEBD,
21/49) and PCC (10/49, Table 1, Fig. 1 B -D), whereas the
rest of the reconstructed embryos (18/49) did not undergo
NEBD or represented intact somatic cell nuclei (images
not shown; Table 1). The intact somatic cell nucleus in the
cytoplasm and absence of microtubules were observed in
these zygotes/ embryos, suggesting these zygotes were
arrested in development after fusion (electric pulse) or the
cytoplasm of the oocyte could not withstand the
manipulations at pre- and post-electric pulse. The factors
that triggered this arrest in development may be the
absence of high MPF levels in cytoplasm which triggers
NEDB or the effect of electric pulse on the cell organelles
and other cellular matrix-components needs to be
elucidated. This phenomenon has been observed in horse
SCNT, where some somatic cell nuclei did not undergo
any change following transplantation in the cytoplasm (Li
et al., 2003). It has been shown that following SCNT, the
somatic cell centrioles should be exposed to the cytoplast
to initiate microtubular activity in the cytoplasm
(Katayama et al., 2006; Zhong et al., 2005). Immediately
after NEBD, the microtubules were seen tightly
associated with condensed chromatin (10/10, Fig 1C, D)
with non-polar spindle representing PCC.
Interestingly, at 1 hour post-activation (hpf), the
zygotes/ embryos activated with 6-DMAP were either in
early or mid-pronuclear formation stage (Fig. 1E),
whereas in the CHX activated embryos the pronuclear
formation was not in progress yet (58.5% versus 0.0%;
P<0.05, Table 1). These evidence collectively suggest that
activation with 6-DMAP, triggered the oocyte activation
faster than that observed in the CHX-treated group. The
fast progression of the cell cycle has been previously
reported in parthenotes (De La Fuente et al., 1998) and
SCNT embryos (Booth et al., 2001) activated with 6DMAP. This can be explained as oocyte activation with 6DMAP would have pushed the transplanted nucleus into
the early S phase of the cell cycle by reducing the G1 phase
of the zygote (De La Fuente et al., 1998).
Further, at 3 hours post activation, a developing-single
pronucleus was observed in both embryo groups that were
activated with 6-DMAP and CHX (75.0 vs 56.7%,
respectively, P<0.05, Fig. 1 E). Similar observations were
reported in sheep parthenogenetic and nuclear transfer
embryos activated with 6-DMAP (Loi et al., 1998) and
CHX (Alexander et al., 2006). In contrast, a previous
study in cattle by Shin et al., (2002), reported that 2 or
more pronuclei were observed following nuclear transfer
in pre and post-activated embryos treated with 6-DMAP
for 4 hours.
In the present study, we did not observe any pseudopronuclei in sheep clone embryos activated with 6-DMAP
and CHX, whereas it has been observed in interspecies
nuclear transfer embryos activated with SrCl2 (Zhong et al.,
2005). This evidence collectively suggests that activation
treatment may play key roles in nuclear remodeling and
initiating embryogenesis in clone embryos.

3

First cell cycle in somatic cell sheep embryos

Table 1. Microtubule and chromatin organization following nuclear transfer

Time
(hpa)

No. of
embryos
examined

*0

49

1
3
5
16
28

41
35
32
37
35
40
34
38
31
33

No. (%) of embryos assessed to:
Treatment

DMAP
CHX
DMAP
CHX
DMAP
CHX
DMAP
CHX
DMAP
CHX

NEBD

PCC

Pronucleus

Metaphase/
anaphase

2 -cells

**
Other

21 (42.9)

10 (20.4)

0

0

0

18 (36.7)

3 (7.4)
11 (31.4)
1 (3.1)
3 (8.1)
0
0
0
0
0
0

6 (14.6)
17 (48.6)
5 (15.6)
5 (13.5)
0
0
0
0
0
0

24 (58.5) a
0b
24 (75.0) a
21 (56.7) b
20 (57.2)
25 (62.5)
6 (17.6)
29 (76.3)
0
0

0
0
0
0
0
0
15 (44.2) a
0b
3 (9.7)a
13 (39.4) b

0
0
0
0
0
0
3 (8.8)
0
18 (54.8) a
11 (30.3) b

8 (19.5)
7 (20.0)
4 (12.5)
8 (21.6)
15 (42.8)
15 (37.5)
10 (29.4)
9 (23.7)
10 (32.3)
9 (27.3)

* One hour post fusion
** Abnormal spindle and/or DNA configuration
(Superscripts a and b in the same column, significantly different, P < 0.05), NEDB: nuclear envelope breakdown,
PCC: pre chromosomal condensation
In eukaryotic mitotic and meiotic cells, the microtubule
spindle and one of the spindle associated proteins such as
NuMA play a complex role in chromosome movement
(Compton, 2000). Their activity following nuclear
transfer and chemical activation is largely unknown. Any
perturbation of these activities may produce cells with
abnormal chromosomal configurations (Evgenieva et al.,
2004). In the present study, the abnormal microtubule and
nuclear configurations in the first cell cycle were also
observed post activation in sheep clone embryos (Fig. 2;
Table 1). Chromosome loss during PCC was observed in
both treatment groups (Fig 2 A, B&D). In addition, at 16
hours post activation, many chromosome and microtubule
spindle abnormalities were observed, such as,
congression failures at the onset of the metaphase/
anaphase and telophase stages of the cell cycle (Fig. 2 EH). The frequency of abnormal configurations was not
significantly different between the 6-DMAP and CHXactivated embryo groups. The developmental fate of these
embryos with abnormal nuclear and microtubular
configurations is not known; but may arrest during
development or may tend to develop with chromosomal
abnormalities in different frequencies (Slimane and King,
2002; Alexander et al., 2006). It has been reported that
clone sheep embryos develop to blastocyst stage with
chromosomal abnormalities as polyploid embryos, when
activated with 6-DMAP or CHX (Alexander et al., 2006).
In addition, we measured the dynamic change of the
nuclear/ pronuclear diameter in reconstructed embryos at
different points post activation. Results revealed that 3 hpa
mean pronuclear diameter was significantly higher in
CHX activated embryos compared to that observed in 6-

DMAP treated group (mean diameter ± SD, 8.4 ± 1.3 mm
and 25.8 ± 0.8 mm, P<0.05). The association between
nuclear swelling and nuclear reprogramming and
remodeling in SCNT and fertilized embryos is well
established (Collas, 1998); however, the degree of
'favorability' of nuclear swelling on further development
of the SCNT-embryo has not been elucidated yet.
The cell cycle progression to metaphase/ anaphase
configurations were observed at 16 hpa in 6-DMAP
treated group and few embryos were already in 2-cell
stage in the same group. Similarly, at 28 hpa, 2 cell-stage
embryos were observed in high frequencies in 6-DMAP
treatment group (Table 1). This phenomenon was not
observed in CHX treated group, suggesting a slower
progression rate of cell cycle in CHX treated embryos
compared to 6-DMAP treated embryos. The blastocyst
development rates in the 6-DMAP and the CHX treated
groups were 21.4 ± 5.6 % and 14.0 ± 6.3, respectively
(P<0.05, Fig. 3).
In conclusion, these results suggest that artificial
activation regimes with 6-DMAP and CHX induce the
typical chromatin morphological changes in the
transplanted nucleus that are compatible for normal
development of clone embryo, but exhibited different
effects on chromatin remodeling, first cell cycle
progression rate and the degree of pronuclear swelling in
sheep clone embryos.
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Figure 1. Images showing normal configurations of microtubules and chromatin, following somatic cell nuclear
transfer in sheep oocytes/zygotes (Laser scanning confocal microscope; x400).Green, microtubules; red,
chromatin. A: Fusion of somatic cell with oocyte. B: NEBD.C: microtubule tightly associated with condensed
chromatin. D: Pre-chromosomal condensation (PCC) and non-polar spindle. E: Nuclear swelling in a pronucleus.
F: Metaphase plate. G: Anaphase. H: Two-cell stage embryo

Figure 2. Images showing abnormal configurations of microtubules and chromatin, following somatic cell
nuclear transfer in sheep oocytes/zygotes (Laser scanning confocal microscope; x400). Green, microtubules; red,
chromatin. Images from A to H;
Image A: delay in PCC. B: Chromatin lost or outlier. C: Two separated
chromosome masses. D: Chromosome lost during PCC. E,F,G and H: Abnormal spindle formation and
chromosome disorganization (congression failures) during metaphase/anaphase and telophase

First cell cycle in somatic cell sheep embryos
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Figure 3. Laser scanning confocal
microscope 3-D image of blastocysts derived
from somatic cell nuclear transfer. Nuclei
stained with Propidium iodide. Two
blastocysts were hatching out at the time of
fixation
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PLASMA PROTEIN CONCENTRATION AND ALANINE
AMINOTRANSFERASE ACTIVITY IN RESPONSE TO DIFFERENT
REMEDIAL THERAPIES IN MALASSEZIA DERMATITIS IN
COMPANION DOGS
Rucha Borkar M.V.Sc, Kabita Roy Ph.D, P.C. Shukla Ph.D, Amita Tiwari Ph.D and
I.C. Datta Ph.D
Department of Veterinary Medicine, College of Veterinary Science and Animal Husbandry,
The Nanaji Deshmukh Veterinary Science University, South Civil Lines, Jabalpur, MP- 482 001, India
SUMMARY: A study was conducted on client-owned dog patients brought for treatment in the Out Patient
Department (Medicine), Teaching Veterinary Clinical Complex, Veterinary College, Jabalpur, M.P.,
India. Of the total 240 dogs with clinical signs of dermatitis, Malassezia dermatitis was confirmed in
60 cases by microscopic examination of the modified Wright stained impression smear and fungal
culture on Sabouraud's dextrose agar plate. Synthetic antifungal, ketoconazole and flucoconazole were
offered in two different doses (pulse therapy, 4 cycles). Herbal Neem (Azadarichta indica, Linn.) leaf
extract powder at two graded dose levels was given with food daily for 4 weeks. Broad spectrum antibacterial, cephalexin for 5 days daily, and herbal hepatoprotective sylimarin, were offered orally daily in
all six combination regimens. Herbal Neem seed oil (NSO) was applied topically on the skin lesions
daily, and shampoo (2% miconazole plus 2% chlorhexidine), followed by body wash once a week was
recommended. In all six treatment groups, the circulatory protein profile remained virtually unaltered.
However, statistically significant (P <0.05) changes were recorded in Alanine aminotransferase with
biomedical implications.

INTRODUCTION
Yeasts are non-filamentous fungi with a single nucleus
in each cell. As a commensal of the dog skin, Malassezia
pachydermatis yeas t (Mor ris, 1999 ) assu mes an
opportunistic pathogenic role when the markedly altered
cuta neou s micr oenv iron ment in cert ain immu necompromi sed state s becomes propitio us for rap id
multiplication (Bond et al., 1996; Mason et al., 1996).
Evidence-based demonstration of the zoonotic propensity
of M. pachydermatis (Chang et al., 1998; Wagner et al.,
2000) with serious implications in intensive care human
neonates aroused much biomedical concerns around the
world. In dogs of the West Highland white terrier breed,
epidermal dysplasia is stated to be a consequence of
impaired cellular response to the yeast allergen (Morris et
al., 2006). In dog, multiplication of the yeast cells in
cutaneous lesions is shown to be promoted by higher pH
values at specific skin sites (Carlotti, 2001; Matousek et al.,
2003), excessive degraded sebum production and
dis rup tio n of the pro tec tiv e epi der mal bar rie r.
Hypersensiti vity states like atopy, cutaneous food
reac tion s, bact eria l/ fung al pyod erma , endo crin e
disorders such as hypothyroidism, hyperadrenocorticism
and diabetes mellitus, and erratic glucocorticoid therapy
are the major contributory factors for Malassezia
dermatitis (Scott et al., 2001; Outerbridge, 2006). The
skin lesions most often result from mixed fungal and
bacterial infection (Mircean et al., 2010; Machado et al.,
2011). In a report from India (Sarkar et al., 2009), 36/350
(10.3%) dogs' skin lesions had M. pachydermatis yeast,

dermatophytes and coagulase +ve bacterial isolates of
Staphylococcus spp. along with Demodex canis. The case
history, clinical presentation, response to previous
treatment and skin cytological examination are used in
tandem in the routine diagnostic run-up relating to
Malassezia dermatitis (Guilott et al., 1999). Persistent
itching, scaly skin, patchy alopecia, erythema, excessive
greasiness, foul musty odour, hyperpigmentation and
lichenification/ epidermal thickening, named 'elephant
skin' are observed. The itchy dog is subjected to persistent
stress, and bringing succor to the listless patient
(sometimes mistaken as afflicted with neurological
disorder) is of utmost priority. Evaluation of the blood
biochemical parameters before and after the remedial
therapy helps in objective assessment of restoration of
homeostasis (Roy et al., 2013).
Skin cytology is recommended when the case is
reported for the first time as simple diagnostic tool for
early initiation of the antimicrobial therapy (Rybnicek et
al., 2009). Follow-up cytology at the re-check visits helps
the physician to monitor the precise quantum of response
to the selected line of treatment and to evaluate the need
for its continuation or modification. When a dog with an
abnormall y high init ial popula tion densi ty of M.
Pachydermatis in the skin lesions responds positively to
the prescribed anti-fungal drug regimen, diagnosis is
established. Demonstration of > 1-2 typical budding
yeast cells/OIF (1000X) in skin cytology is stated to be
clinically significant, but in otitis externa in dogs, > 5
Malassezia yeast cells/ 1000X microscopic field is
clinically meaningful (Singh et al., 2010). Results of
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cytological evaluation of the yeast cell population density
in exudates of external ear canal and fungal cultures
revealed close agreement (Boehinger, 2009).
Fungal colonies on Sabouraud's dextrose agar appeared
raised or high, convex, smooth and friable. Initially cream
coloured, these colonies turned orange to brown with a
wrinkled appearance, subsequently. On microscopic
evaluation (1000X), the individual globose to ellipsoid
yeast organisms appeared as dark blue-purple objects,
typically rounded at one end and blunt at the other
(Saranya et al., 2011).
MATERIALS AND METHODS
Dogs
A total of 60 client owned dogs brought for treatment
with a history of persistent dermatitis and foul rancid
odour to the Teaching Veterinary Clinical Complex,
College of Veterinary Science and Animal Husbandry,
Jabalpur, M.P., from December, 2013 to January, 2014
were subjected to initial screening. Following routine
clinical examination, 42 dogs, irrespective of breed, sex,
age, and the reproductive status of females and with no
liver/ kidney disorder were admitted to the study.
Guidelines issued by the Institute's Animal Welfare and
Ethics Committee for the Use and Care of Experimental
Animals were rigidly followed.
Skin cytological evaluation
Malassezia dermatitis was diagnosed from the history
of pruritis solicited from the owner, clinical findings on
presentation and surface cytological examination of the
representative samples collected from the affected skin
areas. The impression smear from the skin lesion on the
clear cello tape strip was stained with modified Wright
stain (Diff-Quick). It was applied gently on a clean dry
microslide with the adhesive side facing down and
examined under OIF (1000X) and the oval or elongated
yeast cells of Malassezia spp., (3-5 µm) with the typical
unipolar budding, imparting the unique peanut/ foot print
appearance were identified (Fig. 1). Demonstration of > 12 yeast cells per 1000X microscopic field was considered
clinically meaningful.

Mycotic culture
Malassezia spp. pathogenic yeast infection was
confirmed by culturing parallel samples collected from
the skin lesion on Sabouraud's dextrose agar plates at 320C
for 3-5 days (Sandven and Lassen, 1999).
Holistic remedial therapies
Thirty six Malassezia dermatitis dogs were randomly
divided into six equal treatment groups, each comprising 6
animals. Synthetic anti-fungals ketoconazole (NizoralR) at
5 mg/ kg body weight (T1) and 10 mg/ kg body weight (T2),
and fluconazole (ZoconR) at 5 mg/ kg body weight (T3) and
10 mg/ kg body weight (T4) were offered with food on two
successive days with a gap of 5 days/ week (pulse therapy,
4 cycles). Alternatively, herbal anti-fungal dried Neem
leaf extract (powder) was offered with food at 25 mg/ kg
body weight (T5) and 50 mg/ body weight (T6) daily for 4
weeks. Broad spectrum anti-bacterial cephalexin at 20
mg/ kg twice daily for 5 consecutive days, and supportive
herbal hepatoprotective, silymarin (HepamustR) at 5 ml
twice daily for 4 weeks were administered orally in all
combination therapeutic regimens (T1-T6). Herbal Neem
seed oil (NSO) was applied topically on the skin lesions
daily. Shampoo (2% miconazole plus 2% chlorhexidine),
with body wash was recommended once/ week. Six
infection-free healthy dogs served as the control group, T0.
Plasma biochemical parameters
Five ml venous blood was aseptically collected from
each dog on day 1 pre-treatment, and on day 14 and 28
post-treatment in EDTA glass vial. The clear
unhaemolysed plasma was transferred into fresh labeled
vial. Plasma biochemical parameters were quantified with
the selected metabolic indices using automatic
biochemical analyzer (Erba Chem-5 Plus, India) and
standard commercial kits.
Statistical analysis
The experimental data were analyzed with the
randomized design (Snedecor and Cochran, 1994).

Figure 1. Typical unipolar budding M. pachydermatis
yeast cells and a few coccoid bacterial cells on day 0 pretreatment (Modified Wright's stain, 1000X)
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Table 2. PlasmaALT concentration in different groups

No statistically significant difference was found in
the plasma protein profile (total protein and albumin
concentration, and the A/G ratio) between dogs with M.
pachydermatis infection and normal dogs and the values
remained virtually unchanged in the different treatments/
intervals (Table 1).
The plasma alanine aminotransferase (ALT) (U/l) in
dogs with Malassezia dermatitis and controls are
summarized in Table 2.

T0
T1
T2
T3
T4
T5
T6

Table 1. Plasma protein profile of dogs in different
treatment groups and the control group

T0 = Control group; T1-T6 Specified treated groups
Figures with different superscripts in a given row/ column
vary significantly (P < 0.05)

Groups

Day 0

Day 14

5.8±0.27
5.7±0.32
6.0±0.16
5.4±0.20
5.7±0.30
5.8±0.23
5.9±0.26

5.9±0.13
5.5±0.31
5.7±0.19
5.5±0.21
5.7±0.20
5.7±0.20
5.6±0.19

5.7±0.21
5.7±0.22
5.9±0.19
5.5±0.18
5.4±0.10
5.4±0.20
5.3±0.14

Plasma albumin concentration (g/dl)
T0
T1
T2
T3
T4
T5
T6

3.0±0.20
3.2±0.24
3.1±0.20
3.0±0.17
3.0±0.17
3.2±0.17
3.3±0.21

3.3±0.18
2.8±0.17
2.9±0.18
2.9±0.10
3.1±0.22
3.1±0.22
3.1±0.19

2.6±0.08
3.0±0.20
3.1±0.20
3.2±0.15
3.3±0.17
3.0±0.16
3.0±0.13

Plasma albumin/ globulin (A/G) ratio
T0
T1
T2
T3
T4
T5
T6

1.1±0.08
1.2±0.08
1.1±0.13
1.3±0.07
1.2±0.16
1.3±0.07
1.3±0.08

1.3±0.12
1.0±0.10
1.0±0.08
1.1±0.03
1.3±0.14
1.2±0.12
1.3±0.13

Day 0
50.6±2.32d
51.8±2.21cd
47.9±2.03d
d
49.3±1.81
d
50.7±1.72
50.2±2.06d
49.6±1.93d

Day 14

Day 28

49.9±2.29d
62.4±1.08b
72.5±1.61a
a
49.3±1.81
c
56.3±1.10
51.6±1.91d
49.7±2.12d

51.2±1.49d
62.8±0.91b
75.4±0.57a
cd
52.2±2.06
b
62.7±2.88
48.8±1.50d
51.0±2.27d

Day 28

Total plasma protein concentration (g/dl)
T0
T1
T2
T3
T4
T5
T6

Groups

0.9±0.05
1.1±0.08
1.1±0.11
1.5±0.14
1.8±0.23
1.3±0.09
1.3±0.07

T0 = Control group; T1-T6= Treatment groups
DISCUSSION
The values of plasma biochemical markers of metabolic
profile: total plasma protein, albumin and A/G ratio
remained within the normal range
in
the 28-day
therapeutic trial. This point
to
maintenance
of
homeostasis in the face of mixed microbial infection
in the dog patients under different combination

therapeutic regimens. In view of the known hepatotoxic
propensity of azole antifungals, especially ketoconazole
(Mayer et al., 2008), maintenance of the structural and
functional integrity of the hepatocytes was of prime
concern to us. Thus, orally given potent herbal
hepatoprotective - cum - hepatogenic silymarin was
uniformly incorporated in all the treatment groups
and the hepatic
health status of the dog was
regularly monitored with highly dependable blood
biochemical marker, ALT.
Data summarized in Table 2 clearly indicate that
orally administered Neem leaf extract (powder)
combination at 25 mg/ kg (T5) as well as at 50 mg/ kg (T6)
did not elicit statistically significant increase in ALT
compared to healthy controls (T0). Further, orally
administered flucoconazole at the lower dose level, 5
mg/ kg (T3) body weight did not result in a perceptible
increase in the circulatory titre of ALT, in sharp
contrast to the significant (P <0.05 ) increases recorded
with orally administered ketoconazole at both 5 mg/ kg
and 10 mg/ kg body weight dose levels on day 14 posttreatment, and the values remained elevated on day
28
post-treatment
even
under
the hepatoprotective umbrella. This finding corroborates that in
therapeutic efficacy, fluconazole compares well with the
hitherto commonly prescribed azole anti-fungal,
ketoconazole, consistent with the genuine biosafety
concerns (Sickafoose et al., 2010). These authors called
attention to the excellent bioavailability of fluconazole,
the active molecules not being extensively degraded
in vivo by the hepatic drug metabolizing system like
cytochrome P 450. Observations on the unique medicinal
properties of the Neem herbal products, commensurate
with bio-safety concerns (Patrick, 2014) are also
substantiated by this pathobiochemical study
REFERENCES
Boehinger, S I. (2011). Diagnostic
value
of
cytological examination in canine otitis externa. Rev Vet,

10

Rucha Borkar et al

22: 73-76.
Bond, R., Ferguson, E. A., Curtis, C. F. and Craig, J. M.
(1996). Factors associated with elevated cutaneous
Malassezia pachydermatis populations in dogs with
pruritis skin disease. Journal of Small Animal Practice,
36: 99-104.
Carlotti, D. N. (2001).Malassezia dermatitis in the dog.
In: The 26th World Congress, Vancouver, BC, Canada,
8-11 August, In: Proceedings of the World Small
Animal Veterinary Association, pp.105-106.
Chang, H.J., Miller, H. L., Watkins, Nancy, Arduino, M
J, Ashford Sonia M., Pinto-Powell, Roshini, Fordam
von Reyn, Edwards, W., M cNeil, M. M., Jarvis, W. R,
and Pruitt, R. (1998). An epidemic of Malassezia
pachydermatis in an intensive care nursery associated
with colonization of health care workers' pet dogs.
New England Journal of Medicine, 338: 707-711.
Guillot,J.and Bond, R. (1999). Malassezia
pachydermatis: A review. Medical Mycology, 37: 295306.
Mason,I.S., Mason, K.V. and Llyod, D.H. (1996). A
review of the biology of canine skin with respect to the
commensals Staphylococcus intermedius, Demodex
canis and Malassezia
pachydermatis. Veterinary
Dermatology, 7: 119-132.
Machado, M.L.S., Appelt, C.E. and
Ferreiro, L.
(2011). Dermatophytes and yeasts with diverse
dermatopathies. Acta Scientificia Veterinariya, 32:
225-306.
Matousek, Jennifer L, Campbell, K. L. and Schaeffler,
D.J. ( 2003). Evaluation of the effect of pH on in vitro
growth of Malassezia pachydermatis. Canadian
Journal of Veterinary Research, 67:53-55.
Mayer, U.K., Glos, K., Schmid, M., Power, H.T.,
Beetenay, S.V. and Mueller, R.S. (2008). Adverse
effects of ketoconazole in dogs: A retrospective study.
Veterinary Dermatology, 208:
Mircean Viorica, Tilincu, Adriana, Mircea M. and
Magdas, C. (2010). Malassezia pachydermatis in dogs:
A retrospective study of its epidemiology, clinical and
cytological results in Cluz, Romania. Scientia
Parasitologica, 11: 153-163.
Morris, D. O. (1999). Malassezia dermatitis and
otitis. Veterinary Clinics of North American Small
Animal Practice, 29: 1303-1310.
Morris, D.O., O' Shea, Kathleen, Curtis, C.F. and Craig,
J.M. (2005). Malassezia pachydermatis carriage in dog
owners. Emerging Infectious Diseases, 11: 1-11.

Outerbridge, C. A. (2006). Mycologic disorders of the
skin. Clinical Techniques in Small Animal Practice, 21:
128-134.
Patrick, J.(2014).The Neem tree (Azadarichta indica). Is
this the alternative canine treatment? Online
www.holisticforpets.com/pdf/The Neem Tree.pdf.
Roy, Kabita, Shukla P. C., Gupta, D. K., Pradhan, Shashi,
and Borkar, Rucha (2013). Advanced diagnosis and
therapeutic mangement of Malassezia dermatitis in
dogs. The Blue Cross Book, 28: 55-60.
Rybnicek, J., Lau-Gillard, P. J., Harvey, R. and H ill, P.
B.(2009).Further validation of a pruritis severity scale
for use in dogs.Journal of American Veterinary
Medical Association, 2: 115-122.
Sandven, G. W. and Lassen, J. (1999).Importance of
selective media for the recovery of yeasts from clinical
specimens. Journal of Clinical Microbiology, 37: 37213731.
Saranya, M.G.,
Shyma, V. H. and Vijaykumar, K.
(2011). Malassezia dermatitis in a dog: A case report.
Journal of Indian Veterinary Association Kerala, 9: 5759.
Sarkar, P., Chakraborti, A. and Ghosh, Debaki.
(2009). Studies on haematology
and serum
biochemistry profile in canine demodecosis. Indian
Veterinary Journal, 86: 676-678.
Scott, D. W., Miller, W. H. and Griffin, C. E.
(2001).Malassezia ermatitis. In: Muller and Kirk's
Small Animal Dermatology. 6th ed. Philadelphia, USA:
W B Saunders. p.363-374.
Snedecor, G.W. and Cochran, W.G.(1994).Statistical
Methods, 8th ed. Kolkata, India. Oxford and IBH
Publishing Company, p.168-81, 455.
Sickafoose, L., Hosgood, G., Snook, T. Westermeyer, R.
and Merchant, S. (2010). A non-inferiority clinical trial
co mp ar in g fl uc on az ol e
an d
ke to co na zo le
c ombina tion with cephalexin for the treatment of dogs
with Malassezia dermatitis. Veterinary Theriogenology,
11: 1-13.
Singh, S. K., Dimri, U., Kumar, M., Munj, C. A. and
Kumar, P.(2010). An overview of Malassezia
pachydermatis yeast induced dermatitis in dogs. Pet
India: Online Journal for Pet Lovers. Htpp://petIndia.com/may/HEALTH.
Wagner, R. and S chadler, S. (2000). Quantitative study
of Malassezia species in young puppies. Veterinary
Record, 147:

S.L.Vet.J. 2015, 62(A): 11-14

Clinical communication

SURGICAL CASES IN BLACK TURTLES (MELANOCHELIS TRIJUGA
THERMALIS) PRESENTED TO THE VETERINARY TEACHING
HOSPITAL AT UNIVERSITY OF PERADENIYA, SRI LANKA
M.G.C.M Jayasinghe, K.G Indika, M.A.Y Chaturangani, A.M.R Bandara,
A.M.S.M.B Wickramarathna, A. Dangolla, D.D.N de Silva
Veterinary Teaching Hospital, Department of Veterinary Clinical Sciences, University of Peradeniya
SUMMARY: The clinical presentations, diagnosis, treatment and management of seven free ranging black
turtles (Melanochelis trijuga thermalis) presented to the Veterinary Teaching Hospital (VTH) University of
Peradeniya, Sri Lanka during the period of 16 months (October 2013 to February 2015) are described.
Clinical complications included shell fractures (n=4), fish hook lodged in the maxilla (n=1), avulsion of fore
leg (n=1) and a minor abrasion on the dorsum (n=1). All were stabilized with warm intraceolomic (ICe)
fluids (Normal Saline) before and during anaesthesia. All but one turtle were anaesthetized with ketamine
(20-80 mg/kg) IM or IV, and propofol (5-10mg/kg, IV) was used in one turtle. Enrofloxacin (5-10mg/kg,
IM) was used in all as an antibiotic and the pre- and post-surgical pain management was achieved with
meloxicam (0.2mg/kg, IM). Orthopaedic wires were used for shell fracture stabilization while Plaster of
Paris was used in one turtle in addition to orthopaedic wires. Fresh fractures were repaired after wound
cleaning on the day of presentation and fracture management was delayed in one turtle with infected
fracture (n=1). Enteral feeding through an esophagostomy tube, provision of water and adequate sunlight
in order to maintain the body temperature were important considerations during the hospitalization
period. The fish hook lodged in the maxilla was removed with a small pair of hemostat forceps after
opening the mouth using a tongue depressor, laceration due to the penetrated hook was sutured with
absorbable suture materials. The right fore leg was amputated from the shoulder joint in the turtle with the
avulsion of fore leg. Five out of seven turtles recovered after the hospitalization, and four turtles were
released to their natural habitat while one turtle is maintained in captivity.

INTRODUCTION
Of the three species of fresh water terrapins in Sri Lanka,
the black turtle (Melanochelis trijuga thermalis) is one of
the sub-species commonly distributed throughout the
country, except at the highest altitudes (de Silva, 1996).
Black turtles are important as natural scavengers that
inhabit a wide range of habitats including paddy fields and
ditches in urban areas, and they are intensively hunted for
flesh. Limited information is available on clinical cases of
black turtles in Sri Lanka.
Common emergencies of reptile that were presented for
veterinary interventions include trauma, burns, dystocia,
renal failure, sepsis, dyspnoea, gastrointestinal foreign
bodies, cloacal prolapse, and toxicosis (Bennet, 1998).
Trauma, particularly due to vehicular accidents and dog
attacks are common clinical presentations in wild reptiles
(Wellehan and Gunkel, 2004). Highly evolved structural
and behavioural defenses of chelonians pause a challenge
in evaluating and treating them medically (Norton, 2005).
They are ectothermic as all other reptiles and the Preferred
Optimal Temperature zone (POTZ) is the temperature
range that allows reptiles to thermoregulate to maintain
their preferred body temperatures (PBT). Inducing and
maintaining stable anaesthesia, assessment and
management of analgesia are also challenging aspects in
reptile medicine.
The shell of a turtle provides many functions such as
physical protection, a shelter for hibernation, fat and

calcium storage and ionic buffering (Cebra-Thomas et al.,
2005). Dorsal carapace and ventral plastron are the two
main parts of the shell, and lateral side between them is
called bridge. Scutes, which is a horny epidermal keratin
layer similar to the scales of other reptiles covers the
dermal bone of the shell. Vertebral column runs along the
ventral surface of the carapace. Species differences may
be there in relation to the exact nature of blood flow
through the shell which has not yet fully understood (Vella,
2008). Repairing and management of shell fractures can
be difficult and time consuming. Prognosis at presentation
depends on several factors such as the number of fractures,
structures involved in the fracture such as shoulder, pelvis
or spine, and the penetration of the coelom in a severe
wound.
This paper describ es the clinica l present ations,
diagnoses, treatment and management details practiced
on the black turtle patients presented to the VTH from Oct.
2013 to Feb. 2015 (16 months) with the aim of providing
information on common clinical techniques, basic trauma
management, and medical and surgical treatments for one
of the common species of chelonian in Sri Lanka.
Clinical examination, laboratory and other diagnostic
findings
The various clinical presentations of the seven free
ranging black turtles presented comprised shell fractures
(n=4), fish hook lodged in the maxilla (n=1), avulsion of
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fore leg (n=1) and a minor aberration on the dorsum (n=1).
All turtles were reported from within the Kandy city limits
representing different habitat types such as home gardens,
natural water bodies and road sides. The four with
fractured shells were attributed to road traffic accidents or
animal attacks. Three of them had fracture lines
incorporating the carapace, plastron and the bridges,
while one had only a carapace fracture. In one turtle the
fracture wound was old and infected while the fractures in
the other three had occurred more recently. One animal
was bleeding severely from the fracture site due to internal
organ damage.
The turtle with a fish hook lodged in the oral cavity
showed signs of severe pain with open mouth breathing
and a bulging ventral neck region. One male turtle was
presented with a severely injured fore leg, the distal
portion of which was absent. All turtles were dehydrated
and were considered to be suffering from severe pain
associated with tissue damage.
Radiographs were taken in one turtle with a shell
fracture and the turtle with the fish hook attached in the
distal oral cavity (Figure 2), in order to determine the
extent of the injury and also to determine a treatment and
management plan.
Treatments and management
All patients were stabilized with warm intraceolomic
(ICe) f luids, (Norma l Salin e) befo re and d uring
anaesthesia, and the coelomic cavity was approached
through a site in the pre-femoral fossa. All were
anaesthetized with ketamine (20-80 mg/kg) IM (fore
limb), IV (Caudal tail vein/ jugular). Propofol (5-10
mg/kg, IV) was used as the anaesthetic agent in one turtle
with shell fracture and the level of anesthesia achieved
was not sufficient. The time taken for optimal anaesthesia
varied between 20-40 min and the depth of anaesthesia
varied among individuals. Time taken for the recovery
also varied between 6 to 8 hours. Turtles were kept warm
during the recovery period by means of infrared heat
lamps. Enrofloxacin (5-10 mg/kg, IM) was used as an
antibiotic in all patients (for 5-7 days) and pain was
managed with meloxicam (0.2 mg/kg, IM, 3-5 days).
I. Repairing shell fractures
The objectives were to achieve wound management and
fracture stabilization. Wounds were contaminated with
mud and soil and one of the fracture wounds was old and
infected. All wounds were flushed with normal saline and
diluted povidone iodine. Fracture management was
accomplished with stabilizing the fractured shell
fragments with orthopedic wires using circlage wiring
method (Figure 3), and Plaster of Paris was used in one to
stabilize the fracture, in addition to circlage wiring. Fresh
fractures were repaired after wound cleaning and the
fracture management was delayed for one week when the
wounds were infected.
After anaesthetizing with intramuscular ketamine, the
mouth was opened using a tongue depressor. The fish
hook lodged in the maxilla was removed carefully with the

help of a small pair of hemostat forceps. The laceration
due to the penetrated hook was sutured using synthetic
absorbable suture material (3/0 vicryl).
II. Fore leg amputation
Surgery was postponed un til the infection was
controlled and the animal stabilized to undergo general
anaesthesia. The affected right form limb was amputated
from the shoulder joint by incising the skin, subcutaneous
tissue and all muscle attachments. The stump was sutured
using synthetic absorbable suture material (2/0 PDS) in a
simple interrupted pattern.
Post-surgical management
The same antibiotics and analgesics were used post
surgically for 7-10 days depending on the condition of the
turtle. Most of them were reluctant to eat after surgery, and
feeding was ensured by using an oesophagostomy tube
which was placed under general anaesthesia. Turtles were
provided with a water bath (3-4 inches deep) in order to
facilitate drinking, absorption of water through the cloaca
and to facilitate the excretion of metabolic waste. Animals
were kept outside in order to get exposure to sunlight to
provide adequate heat for metabolic functions.
Two of the black turtles with shell fractures recovered
successfully and were released six weeks after the surgical
intervention. The turtle with the severely infected shell
fracture died despite intensive treatment with antibiotics,
analgesics and feeding through an oesophagostomy tube.
The animals with severe shell fracture died due to
excessive bleeding from the injured internal organs.
The turtle with the linear foreign body recovered and
started to eat two days after intervention and was released
back to the river. The turtle with the fore limb amputation
was kept in captivity since it cannot be released to the wild.
Euthanasia was not considered since there were facilities
to provide care in capacity. Euthanasia is not always an
option for injured turtles as many are kept in zoological
collections, and they are also popular pet animals.
Moreover, it is necessary as well as beneficial to observe
and record behavioral adaptations of such disabled
animals in order to gather valuable information.
DISCUSSION
Orthopaedic wires and Plaster of Paris were used to
successfully repair complex shell fractures in Black
turtles. Prognosis was poor with two turtles with severe
infection and excessive bleeding. Death of turtles
following severe shell fractures could be due to
pulmonary hemorrhage as it is a common sequel to shell
fractures, because the lungs of turtles are located dorsally
in the caelomic cavity (Wellehan and Gunkel, 2004).
Radiographs could not be taken in all the patients due to
various logistic factors in the hospital setup, although it is
recommended to perform radiographs in each chelonian
patient with shell fractures. The magnitude of damage to
the internal structures can be underestimated easily
without appropriate diagnostic evaluation.

Surgical cases in black turtles

(a)

(b)
)

Fig 1: (a) Fractured plastron and bridges of the shell (left) (b) Fractured carapace and lateral
bridges of the shell (right), in black turtles (Melanochelis trijuga thermalis)

Fig 2: Black turtle with an ingested linear foreign body -a fish hook (right), Dorso-Ventral radiograph
of the head region of a black turtle with an ingested foreign body (Left).

Fig 3: Repairing the fractured carapace using orthopedic wires (Left) and repaired carapace and an
oesophagostomy tube inserted to facilitate feeding (Right).

Fig 4: Removing of fish hook from the mouth of a turtle (Right).View of the oral
cavity after removing the fish hook in the same turtle (Left).
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Orthopaedic fixation is considered the gold standard
technique for shell fracture repairs although there are
more specialized equipment with significantly high costs
involved. Radiograph can be used to aid in diagnosis and
to determine the extent of the injury in Black-turtles.
Knowledge on anatomy, physiology and therapeutics of
reptile patients and appropriate management techniques
are needed to achieve good prognosis.
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Message from the New President

Dr. Kulanayagam Kuleswarakumar, Provincial
Director of the Provincial Department of Animal
Production and Health, obtained his BVSc from Sri Lanka
in 1984 and MSc in Dairy Technology and Meat
Processing from the Postgraduate Institute of Agriculture,
University of Peradeniya, Sri Lanka in 2013. He has
sound technical knowledge in Animal husbandry,
especially excellent skills in handling Animal Health and
Animal Breeding activities which he gained through 32
years of working experience.
His carrier as a field veterinarian enabled him to
specialize in the dairy sector, livelihood projects and
management of staff. He has vast experience in strategic
planning that operate on key performance indicators,
operating within the tight financial disciplines imposed by
people based ambitious budgets at the provincial as well
as national poverty alleviation programs. Methodical
administration to dead-lines and application of modern
leadership method including staff motivation and
involvement in decision making and target setting, clarity
in communication and easy personal inter-relation are
some of the added strategies he adopts in his office and
project management.
His own back ground and analytical interest together
with a command of all three languages have given him the
confidence in handling negotiation that require
reconciliation of different national issues.
He received the Presidential Award for Scientific
Research Paper for the year 2011-2012 and a Merit Award
in 2012-2013 in the field of Veterinary Parasitology.
Members of the 68th Executive Committee
President:
Dr. K. Kuleshwarakumar
President Elect: Dr. Basil Alexander

I am truly honored and immensely humbled to be
selected as the new President of Sri Lanka Veterinary
Association. I accept the responsibility with gratitude,
with the spirit and intent that we will continue working
together toward achieving progress for the SLVA
community.
I bring with me the utmost respect and admiration for
the past presidents, secretaries and others who had
contributed profusely to infuse pride and vigor to this
Association.
I promise that I will take on this leadership challenge
with determination to do the best to strive for excellence
and to make significant and positive impact for the good
of the profession.
Message from outgoing President for 2014/15,
Prof Indira D Silva

We are members of a noble profession practiced by
kings and philosophers from ancient times. Veterinary
science existed from the Indus Valley civilization.
Veterinary Science in Sri Lanka would have existed from
the arrival of MahindaThera upon whose advice, King
DevanampiyaTissa designated Mihintale and the
surrounding jungle areas as a sanctuary for wildlife - first
sanctuary in the world. King Buddhadasa in 3rd B.C.
excelled in medicine, surgery & veterinary science, and
authored the book “Sarartha Sangrahaya”. ?
The SLVA has existed for 75 years, and the membership
gathered for the 67th AGM at the Earl's Regency, Kandy
on 20th June 2015. Our parent association, the Ceylon
Veterinary Association (CVA) was formed on 28th July
1940 by a group of veterinarians comprising Dr. WA de
Silva, the first Ceylonese Veterinary Surgeon and the
Minister of Health, Dr. Hector C Perera, Dr. RJ Little, Dr.
T. Malkani, and Dr. LAP Britto Babapulle. Western
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Veterinary Education started in 1948 following a request
by the CVA in December 1944 to establish a Veterinary
School in the University of Ceylon. Veterinary education
today is the 2nd most expensive course in the Sri Lankan
University system.
The theme Seminar for this year, "Veterinary
Education: Curriculum Development Towards Global
standards” was shared by three speakers very conversant
on the subject, namely, our own alumni, my batch-mate
and friend Prof. Ayona Silva-Fletcher from the Royal Vet
College, University of London in UK, Dr. Woutrina Smith
from my own alma mater, The School of Veterinary
Medicine, University of California, Davis, USA, and Dr.
Tim Parkinson from the Vet School at Massey University,
New Zealand.
The western traditions in veterinary medicine began in
Sri Lanka with the establishment of a Veterinary
Department in 1895. Our membership is equipped with
both knowledge and manpower to achieve the vision set
by our fore-fathers. As the authority on animal health,
production and well being, we uphold the National
Economy through sustainable animal industry while
respecting the entitlement of an improved quality of life
for both animals and humans. We thrive to improve the
welfare, well being of animals and eager to contribute to
the Animal Welfare Act. We are competent in improving
public health through control of zoonotic diseases and the
SLVA has proposed to establish a Veterinary Public Health
Service in the DAPH. We are competent enough in
improving the quality and safety of food of animal origin
and have the capabilities in enhancing mental well-being
of humans through human-animal bonding and animalassisted therapy. We contribute to the medical diagnostics
and in the pharmaceutical industry through innovative
research and knowledge and academically as well as
professionally competent to contribute towards the
economic and legal empowerment of Sri Lanka.
Proposal on Establishment of a Veterinary Public
Health Service under the Department of Animal
Production and Health
Traditionally the veterinary services have been
established to deal with animal diseases emphasizing on
prevention and control of the major diseases of livestock,
companion animals, wildlife and fish and those diseases
that could affect man (zoonotic diseases), and to improve
animal production activities. Over time the scope of the
traditional veterinary service have been expanded to,
ensure security, quality and safety of food of animal
origin, promote international trade and safeguard natural
resources. Under this new scope veterinary public health
service became very prominent and important in many
developed and developing countries to ensure both animal
and human health and the safety of food of animal origin
that we consume.
Under the present government's vision “Mahinda
Chinthana” and the millennial goals set by Sri Lanka, a
high priority is given to improve the dairy industry, total
eradication of rabies, reduce the prevalence of other

zoonotic disease such as tuberculosis and promote a
su st ai na bl e en vi ro nm en t th ro ug h we ll -m an ag ed
agriculture and livestock husbandry practices. Such
measures will indirectly help to eradicate hunger and
poverty of rural communities and ensure environmental
sustainability. It is impossible to achieve the above
mentioned goals of the country without an efficient
veterinary public health service. The specific aims and
advantages of establishing a veterinary public health
service is highlighted below.
Rabies and other zoonotic disease diagnosis,
investigation of outbreaks, control and prevention
Human health and animal health are inseparably linked
together. This link between human and animal populations
is particularly narrow in developing countries such as Sri
Lanka where humans and animals share the same habitat
(or live close by) and animals provide transportation,
draught power, fuel and clothing and good source of
protein (meat, eggs and milk). Animal husbandry is a
source of income to the rural communities. This important
relationship between animals and humans, however, can
lead to serious health risks with severe economic losses. A
number of communicable diseases (known as zoonoses)
are transmitted from animals to humans. About 75% of the
diseases that have affected humans in the last decade have
been caused by pathogens originating from animals.
Several well-known and preventable animal diseases
transmitted to humans such as rabies, brucellosis,
leptospirosis, tuberculosis, rickettsiosis and helminth
infestations etc. continue to occur in Sri Lanka especially
in the poorest segment of the human population. Such
diseases are responsible for many human and animal
deaths and Ministry of Health spends millions of rupees
for treatments and prevention programs every year. Some
of these diseases can spread through various means over
long distances and become regional, national or global.
These zoonotic diseases reduce the efficiency of animal
production systems, cause financial losses to farmers and
create barriers to international trade of animals and animal
products. Further, they can have a negative impact on the
tourism industry which has been identified to develop as
an income source under the vision of the present
government. Animal health and diseases is a well-known
obstacle to overall socioeconomic development of the
country. Since the time of inception veterinary medicine
played a major role in safeguarding the public health
through diagnosis, treatment, prevention and control of
animal diseases.
To reiterate this point taking Rabies as an example
government have lounged strategies to eliminate Rabies
since 1956 and MOH have conducted anti rabies
vaccination control programs that only resulted 35%
coverage in the country. However to control the disease
the vaccination coverage should reach at least 80%. In
order to reach this goal and to satisfy the responsibility
instigated on the DAPH for Rabies prevention, diagnosis
and control, a well-established Public Health Veterinary
Service sector is required.
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Food Safety

Promote International Trade

In many instances foodborne disease outbreaks occur
due to contamination of food of animal origin with
zoonotic agents at the farm level. The public health
veterinarians play a key role in such disease outbreak
investigations and formulating and adopting treatment,
control and preventive measures. A preventive approach
to control and eliminate animal originated food hazards at
the farm level is far more effective in alleviating the
human health risks than controlling an end product. The
public health veterinary service plays a critical role in the
application of risk analysis and implementation of risk
based recommendations for regulatory authorities to
minimize disease outbreaks. Further, in the developed
world public health veterinaries are actively involved in
ensuring the traceability of food of animal origin
(traceability is the ability to track any food through all
stages of production, processing and distribution to
identify root cause if there is an issue) and the maintaining
the integrity of the food chain. Further, there are new
emerging areas in veterinary public health such as food
forensics where the veterinarians provide scientific
evidences to prosecute sellers/producers who adulterate
food or provide false information to the consumers.

“Safety of International trade in animals and animal
products depends on a combination of factors which
should be taken into account to ensure unimpeded trade,
without incurring unacceptable risks to human and animal
health” (OIE Terrestrial Animal Health Code, 2014).
There are differences between countries in their animal
health standards, situations and policy making. The
animal health/food safety requirements in the exporting
country, in the transit countries and in the importing
country should be considered before determining the
requirements for trade to maximize harmonization of the
sanitary/food safety aspects in international trade.
Veterinary public health service provides certification to
international trading partners attesting that exported
products meet both animal health and food safety
standards of the importing country. Making such services
readily available to exporters of animals / food of animal
origin (e.g. fish, shrimp) facilitate international trade.

Meat is an excellent source of protein, containing all the
amino acids that humans need to develop and maintain
their body. Meat inspection has long been another area in
which public health veterinary practice has contributed to
safeguarding human health. Inspection of live animals
(ante-mortem) and the carcasses (post-mortem) at
slaughter facilities are important for the surveillance
network for animal diseases and zoonoses to ensure the
safety and suitability of meat and by-products. Public
health veterinarians are held responsible for maintaining
proper inspection procedures, hygienic practices and
quality standards in slaughter facilities to control/reduce
biol ogic al ha zard s of a nima l and publ ic he alth
importance.
Animal Welfare
Public health veterinarians (and all other veterinaries)
are a major responsible party for the responsible use of
an im al s fo r hu ma n pu rp os es , su ch as fo od ,
companionship, recreation, work, and research conducted
for the benefit of both humans and animals. Veterinarians
make a professional judgment regarding animal care and
welfare by balancing scientific knowledge providing due
consideration to ethical and societal norms regarding
animal care, use, and welfare. Further, they increase the
awarenes s of gener al public on matter s such as
minimizing fear, pain and stress in animals and promote,
providing a humane/least painful death when necessary.
The public health veterinary service improves animal
health and welfare through scientific research, education,
advocacy, and the development and implementation of
legislation and regulations.

Furthermore, Sri Lanka is self sufficient in poultry meat
and eggs and is in the verge of exploiting the export
market. The quality certification and regulatory measures
have to be strengthened to international level to capture
the export market.
Promote a Greener Environment
Public health veterinarians work at the interface
between humans, animals, and the environment. They are
trained to recognize the dy namics of the above
components in a public health perspective. Significant
changes in land use for animal husbandry, large scale and
intensified farming systems, and chemical and microbial
pollution of land and water resources have formed new
challenges to the health of animals, humans and their
habitat. It is very important to have a strong veterinary
public health service geared towards identifying and
mitigating such issues disturbing the fine balance between
the humans, animals and the environment to promote a
healthier life. There are increasing concerns on the
development of antimicrobial resistance among
pathogens, effluent management and runoffs into natural
water bodies such as rivers and oceans and environmental
issues arising from animal husbandry (e.g. emission of
greenhouse gases) and wildlife populations. These issues
have led to creation of a new scientific discipline called
ecosystem health, and public health veterinarians play a
leadership role in this discipline. Also through promoting
responsible use of therapeutics (especially antimicrobial
agents) and through active and vigilant surveillance
systems for veterinary drug residues, pesticides and toxins
in food of animal origin, public health veterinarians
promote a cleaner and safer food and environment.
Promote responsible pet ownership
Irresponsible pet/dog ownership is the root cause for
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many public health and dog welfare problems in Sri
Lanka. This multifaceted problem is currently pertained
as stray dogs in the society and this is a global problem in
many developing countries. Most developed nations
have addressed and gain control over this problem
through promoting responsible pet ownership. This can
be achieved by dog registration, control of free roaming
animals (sterilization) and vaccination against rabies. In
addition public awareness play a key role in resolving
this problem. Public health veterinarians can play a key
role on this regard and this will further signify veterinary
profession in the society.
In Sri Lanka the need of Public Health Veterinary
Services, especially in respect to Rabies control has been
highlighted and this has been approved and mandated by
the following Cabinet papers.
1. Establishment of Veterinary Public Health Divisions
in Local authorities
?/?/?/07/0815/530/027 and 2007.06.07 by Minister
Janaka Bandara Tennakoon, Minister of Local
Government and Provincial Councils.
2. Control of Dogs bites in public places and Elimination
of Rabies deaths.
?/?/?/12/0996/509/048 and 2012.07.13 by H.E
President Mahinda Rajapaksha, as Minister of
Finance and Planning.
After considering the legal back up and the country
needs, the working group reiterate the immediate need of
Public Health Veterinary Services in Sri Lanka and the
need of a network of public health veterinary officers that
is regulated under the Department of Animal production
and health.
In order to provide an efficient and effective service to
the public, the working group proposes to recruit public
health veterinarians to central government and local
government levels. In proposal of work stations to be
established, committee considered the human and
animal population, annual meat and milk production,
number of farms and number of human deaths due to
Rabies in each district of Sri Lanka. After detail
consideration of these facts and the requirement of
socioeconomic factors of the society, we would like to
propose the following administration and recruitment
structure to establish the PHVS service.
The flow chart (Fig 1) indicates the proposed
administrative structure. In this proposed plan, Public
health VS (PHVS) has been identified as the service
provider at the society interface. He or she will be a
qualified vet graduating from the faculty of veterinary
medicine after completing a curriculum rich in
components of veterinary public health. Public health
VS, 216 in numbers (Table 1) will function at similar
administrative capacity as range VS and will share some
of the resourses during the initial implementation period.

News
DG DAPH

Director Health/Director Public Health/
Head /Public Health Unit (initially)

Provincial Director

Chief Public Health Veterinary
Surgeons at district office

District Veterinary
Surgeon/AD/DD

*Will assist in technical
knowledge and administration

Range VS
*Will share experiences
and knowledge

Public health VS functioning at
MC/UC and PS level

Figure 1: Proposed Structure for the PHVS
Administration path is indicated in red colour and interactions
with the excising VS service is indicated in blue colour

Table 1 given below is the summary of the proposed
PHVS posts and locations based on the need of PHVS
services (determined by the human and animal
populations, annual meat and milk production, number of
farms, and number of human deaths due to Rabies in each
district of Sri Lanka)
Total
number
10

Numbers
in Phase I
10

25

25

- Municipalities

23

23

- Urban Councils

41

41

- Pradeshiya Sabhas

152

15

Animal Quarantine

12

12

VRI

6

6

Total

269

132

Work Stations
PHV unit at DAPH
Chief PHV officers (for each district)
PHV officers (Local authority level)

Administrative power over the PHVS will be at the
DG/DAPH through Director/ Public Health Unit. Public
Health Unit at the DAPH will comprise of 10 vets that are
skilled, experienced and advance qualified in Veterinary
Public Health. We propose that hiring process of these
posts should consider recruiting veterinarians that have
qualifications in each service areas specified above (ex
Rabies control, Environmental issues, Food quality
control, etc)
Further to the above posts, committees propose Chief
Public Health Veterinary Surgeons (25 in number, see
Table 1) at the district office to link the field PHVS officers
to the DAPH. Proposed new position of Chief Public
Health Veterinary Surgeon will function at the district level
and this post will be held by a veterinarian with
qualifications in the field of veterinary public health. His
role will comprise providing technical knowledge and
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support to the range PHVS and attending to any urgent
public health matters that require special attention. This
post will be controlled directly by the DG/DAPH through
Director/ Public Health Unit. Committee envisage that
establishment of veterinary public health unit at the
DAPH will be required to handle the administrative
workload that arises with PHVS services.
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An Appreciation
Professor George E Kodituwakku

Considering the logistical issues that may involve in
implementing the plan the Committee recommends
initially setting up the proposed structure in two phases.
Phase 1 - DAPH (VRI, Animal Quarantine, District
level positions), PHV offices at the local authority level
- Municipalities, Urban Councils and 10% of the
Pradeshiya Sabha numbers
Phase II The balance 90% of the local authority level
cadres after evaluating the progress.
This proposal was drafted by the SLVA Subcommittee
on the Establishment of Veterinary Public Health Services
under the Department of Animal Production and Health
under the direction of DG/DAPH. The Subcommittee is of
the opinion that this proposed plan will be effective in
establishing public health veterinary services in Sri
Lanka. The Subcommittee formed at the SLVA
Symposium held on 26 September 2014 at the ICE,
consisted of the following members.
Prof. Indira D. Silva (President / SLVA)
Dr. Eranda Rajapaksha (Secy / SLVA)
Dr. M. Ijas (Colombo Municipal Council)
Dr. Ruchika Fernando (Faculty of Veterinary
Medicine and Animal Science)
Dr. BMM Ekanayake (President / SVSA)
Dr. BCS Perera (DVS/ Kurunegala)
Dr. Hemali Kothalawela (DAPH, SLVA & SVSA)
Mace for the SLVA

For the first time a silver and gold colour Mace was
made for the SLVA with its logo embedded. This mace
was totally sponsored by "Stassen Exports (Pvt) Ltd and
was crafted by Swarna & Sons (Pvt) Ltd. in Kandy.

Out of the top quality veterinary surgeons produced by
the Faculty of Veterinary Medicine of the University of
Peradeniya, Professor GE Kodituwakku was a pure
professional, wrote Dr. K Balachandran in “Peradeniya:
Memories of a University” (1997).
George E Kodituwakku, a past pupil of Richmond
College, Galle (1927-1941) was admitted to the Medical
Faculty of the University of Ceylon, Colombo in 1947 as
one of the two students in the first batch of veterinary
undergraduates in Sri Lanka. He graduated with First
Class Honours in 1953, and was employed soon after as a
Veterinary Surgeon in the government Veterinary Hospital
in Peradeniya from 1953 to 1955. During those 2 years he
was a visiting Lecturer in Veterinary Surgery in the newly
established Veterinary School at Peradeniya where he also
started his research work.
He was appointed to the post of Lecturer (present
designation of Senior Lecturer Grade II) in November
1955, to teach Veterinary Surgery, Obstetrics and
Anesthesia. He proceeded to UK for higher studies in
October 1957 and was conferred the PhD in December
1959 from the University of London. He was also
conferred the Doctor in Tropical Veterinary Medicine
(DTVM) from University of Edinburgh in July 1960. He is
independently responsible for designing the first detail
syllabi in Surgery, Orthopedics, Anesthesia, and
Ophthalmology way back in 1967.
Professor Kodituwakku was the President of the Ceylon
Veterinary Association (now Sri Lanka Veterinary
Association) in 1965 and a member of the Veterinary
Council of Ceylon. He was a member of the Editorial
Committee of the Ceylon Veterinary Journal from 1965.
The very first volume of the Journal in 1953 has one of his
publications “PULMONARY EMBOLISM CAUSING SUDDEN
DEATH OF COW, SECONDARY TO THROMBO-EMBOLISM AND
CHRONIC PHLEBITIS OF POSTERIOR VENA CAVA”, a

pioneering piece of research at the time. A few years later,
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he undertook a position of a Postdoctoral Research Fellow
on a Fulbright-Hays fellowship and proceeded to
Washington State University in USA in July 1967 until
September 1968. He worked with the famous Dr. ESE
Hafesz (author of Reproduction in Farm Animals) who
recommended Prof. Kodituwakku as “an outstanding
Ambassador for Ceylon” and had further commented that
the University of Ceylon should be very proud to have him
on its faculty.
In 1969 he was promoted to the Chair as Professor of
Veterinary Clinical Studies and the Head of Department of
Veterinary Science on 12th July 1973. On 30th June 1974
he was appointed as the Chairman of the School of
Veterinary Science of the Faculty of Medical, Dental &
Veterinary Sciences (MDVS). Prof. Kodituwakku also
functioned as the Acting Dean of the Faculty of MDVS in
1975, and as the President of the then Peradeniya Campus
of the University of Ceylon for a short period in 1975.
As students we were rather reluctant to talk with him due
to his polished British-accent and his somewhat European
appearance. With time, we grew to adore him as a teacher
in the clinical years. We were amused at the way he used to
hum a tune while performing intricate surgeries that were
assisted by his loyal, skilled though poorly educated Raja,
the labourer assigned to the division of Surgery. Prof
never seemed to lose his temper, or he never declared it.
Prof, his wife, Wimala and their three beautiful daughters,
Yasmin, Devika and Janaki were very close with all staff
members of the Department, both academic and nonacademic.
Prof. Kodi, as he was popularly known, always opened
the dance floor at the many grand “Vet Nite” dances held at
the Ballroom of the Queens Hotel. We remember how we,
as students eagerly waited to witness the new dance steps
he would perform elegantly with his loving wife, which
was a highlight of the night. We vividly remember his
opening dance at the very last Vet Nite held in the late 70's
(1977), this time with his daughter Yasmin. One of the
highlights for the male students of course was to share a
rare bottle of Whisky with Prof & the other male teachers
at the Dance.
Prof. Kodituwakku was the first Head of Department of
Veterinary Clinical Studies of the newly established
Faculty of Veterinary Medicine & Animal Science in
1980, a post he held until 1983. During that period the
Department had an impressive team of lecturers. He
introduced us to research at an early stage of clinical
training. Prof. Kodi was a member of the team in the
Department Veterinary Clinical Studies that performed the
first embryo transfer experiment in a cow. Our lectures
were cancelled for the day and each of us was assigned to
various lab stations with detailed instructions. We
remember how happy the staff was when the first fertilized
ovum became visible in the petri dish under the
microscope. We also vividly remember the surgical
procedures he performed to install a ruminal fistula in

buffaloes. He introduced us to the equine practice by visits
to the stables at the Kandy Police and taught us the correct
technique in mounting a horse.
Prof. Kodituwakku was instrumental in acquiring the
Faculty Farm, the Mawela Farm, as it was called then. He
entrusted us, as third year students, to start clearing the
land to establish the first cattle shed. We had just finished
the 3rd exams and grabbed the opportunity to hang around
on campus during the vacations and converted our
vacation to an outdoor adventure.
Following his retirement from University service in
1989, he was awarded Professor Emeritus on 21
December 1993. Professor Kodituwakku was surgeon par
excellence. His surgeries were work of Art. Even after
retirement he was the most sought after practitioner in
Colombo.
Modesty was one of Prof Kodituwakku's virtues. He
used to refer cases to the Veterinary Teaching Hospital for
a second opinion! However, the original diagnosis made
by him based on basic clinical examinations remained
unchanged after our examinations using modern
technologies.
On 3rd May 2002 the SLVA felicitated Prof GEK at a
grand ceremony held at Hotel Tourmaline. In recognition
of his many contributions to the upliftment of pet animal
practice in Sri Lanka, the auditorium of the new Veterinary
Teaching Hospital in the University of Peradeniya was
named “George Kodituwakku Auditorium”on 23rdJanuary
2014 in the presence of his family, the Vice Chancellor and
well-wishers.
Early this year, a few of us were fortunate enough to
have enjoyed happy moments with him and his family at
his residence in Park Road, Colombo 5. Though he was not
mobile and very feeble he enthusiastically related old
stories of the Faculty to the younger generation of
veterinary teachers. His demise a few months later brought
sorrow to our hearts in losing a dearly loved and most
respected teacher who taught us the art of Veterinary
Medicine and Surgery, the curriculum which he himself
was instrumental in establishing in the University of
Peradeniya.
May he attain supreme peace and happiness in his
samsaric journey.
1974-78 Batch of Veterinary Students
Dr. Ajantha Horadagoda- An appreciation
I met Ajantha on 5th of May 1975, a memorable day
which our batch got admitted to University of Peradeniya.
I was with a few freshers of Medical and Dental Schools
(for that time School of Veterinary Science was with
Medical and Dental Schools), huddled together nervously
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thinking that the 'Jaista Uththamayo” would rag us. She
came smiling towards us and assured that it would just be
'a getting to know exercise' and nothing serious would
happen and added that she was also a member of our
immediate senior batch. On that day we got to know each
other and from that time onwards our friendship
flourished. She was there when ever we needed help or
advice not only on academic matters but also on personal
matters.
As the time went by she graduated in 1978 and briefly
worked in a WHO-funded project in the Faculty of
Medicine, Dental and Veterinary Sciences. In 1986 she
joined the FVMAS as a Lecturer in Biochemistry and read
for an M Phil degree in that discipline. She left for
doctoral studies in 1991 and was awarded a doctorate in
Clinical Biochemistry by University of Glasgow in
Scotland for studies on acute- phase protein in cattle.
Ajantha's postdoctoral research was on milk allergy. In
2002 she left for Australia after working untiringly for the
betterment of the Biochemistry division of the
Department of Basic Sciences. She became a researcher
in the Department of Dairy Science at University of
Sydney where she led the research team winning the
hearts of everybody concerned. We were amazed to hear
about her health condition whilst she and Neil were on
holiday in US, and saddened to know that her recovery
after the surgical intervention was extremely slow.
Finally, on 18th October 2015 she had left this world.
It is hard to believe that her cheerful voice will never be
heard again and it hurts to think that Ajantha is not with us
anymore. Her selfless character and genuine smile
captured many hearts young and old. She always helped
and supported everybody irrespective of their
relationship with her. She gave without an ounce of
hesitation. She was indomitable in the face of hardship
and encouraged her associates to reach their goals. Most
of all she inspired the students, inculcated positive
attitudes and guided them to climb the ladder of success.
The undergraduates sailed through the first year with her
faith, strength of her mind and the warmth of her love
while she was serving in the Department of Basic
Sciences, of FVMAS.
Ajantha had a positive influence on lives of many of her
friends and was able even to change the fate of some of
them including myself. One day during our Final BVSc
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examination, when I refused to sit for Animal Husbandry
paper, she forcefully escorted me to the gymnasium
where the examination was held and persuaded me to
answer the paper, and this had a tremendous impact on my
future career. She was always an optimist, willing to pitch
in and do whatever was needed truly believing that things
would work out in the end. She was dearly loved and
idolized by even more than we realized. How could she
contribute so much love to her family, her friends &
colleagues, and even those she barely knew? She was a
great friend and a teacher anyone could ever have been
blessed with. We are shocked by her untimely demise and
we all miss her.
I wish someday we will all be together again when we
cross over to the other side. This is only a brief parting in
the larger scheme of life. We, the members of SLVA share
the sorrow with her husband Neil, two sons Charith &
Siddhath and their families.
May she attain the supreme bliss of Nibbana!
Dr. D.D.Niranjala De Silva

UNIVERSITY OF PERADENIYA
President’s award for Scientific publication
Prof.R. Sivakanesn, Prof. RPVJ. Rajapaksa, Prof. NP.
Sunil Chandra, Dr.F. Noordeen, Dr. H. Ariyarathna, Dr. H.
Kotalawala, Dr.T. Sivakumar and Dr. S. Wickramasinghe
received the President’s award for research publication in
the year 2013. President’s awards are given to Sri Lankan
scientists with a Sri Lankan institutional affiliation, who
publish their work in journals indexed in Science citation
index expanded. The award system include a measure of
journal quality based on impact factor as well as the
quantum of research published by a scientist. The SLVA
congratulates all the recipients of this prestigious award.
Faculty of Medicine
Prof. R. Sivakanesan was appointed as a member to the
Council of the Eastern University Sri Lanka, Batticaloa.
As a council nominee he also serves as a member in the
Trincomalee campus board.
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Current status of fasciolosis in Vietnam: an update and
perspectives
Vietnam is recognized to be endemic for fasciolosis.
However, most of the available publications have not been
published in international journals. This review is based
on national and international Vietnamese publications and
highlights the current status of fasciolosis in Vietnam. It
also provides some information available for neighboring
coun trie s. Upda ted data on resp onsi ble spec ies,
distrib ution, t ransmis sion and control aspects are
summarized. The central region of Vietnam is reported as
being highly endemic for fasciolosis, with a high number
of human patients (more than 20,000 in 2011). Fasciola
gigantica is reported to be the main species in Vietnam.
However, hybrids between F. gigantica and F. hepatica
were identified. Both humans and animals are infected by
the ingestion of raw vegetables and possibly contaminated
drinking water. Three lymnaeid snail species
(Austropeplea viridis, Radix auricularia and Radix
rubiginosa) may act as intermediate hosts of Fasciola spp.
However, due to the likely misidentification of snail
species and cercariae during the past decade the critical
analy sis of publi shed data is diffic ult. A bette r
understanding of transmission aspects of fasciolosis
would allow the implementation of preventive measures
of this important neglected zoonotic disease.
Bui TD, Doanh PN, Saegerman C, Losson B. (2015). J
Helminthol., 13:1-12
Awareness of "Predatory" Open-Access Journals
among Prospective Veterinary and Medical Authors
Attending Scientific Writing Workshops
Authors face many choices when selecting a journal for
publication. Prospective authors, especially trainees, may
be unaware of "predatory" online journals or how to
differentiate them from legitimate journals. In this study,
we assessed awareness of open-access and predatory
journals among prospective authors attending scientific
writing workshops; our long-term goal was to inform
educational goals for the workshops. We surveyed
participants of writing workshops at veterinary and
medical schools and an international conference over a 1year period. The survey included 14 statements for
respondents to indicate agreement level on a Likert-like
scale and four questions on awareness of resources about
predatory journals; respondents also defined "predatory
journal." A total of 145 participants completed the survey:
106 (73.1%) from veterinary schools and 86 (59.3%)
graduate students or residents. Fewer faculty (vs trainees)
agreed that open access was an important factor in
deciding where to publish; faculty and postdoctoral
researchers were more likely to expect to pay more to
publish in an open-access journal. Most respondents
(120/145, 82.7%) agreed/strongly agreed that the decision

to accept a manuscript should not be influenced by
publication charges, but 50% (56/112) indicated that they
"didn't know" how publishing costs were supported. Of
the 142 respondents who answered, 33 (23.0%) indicated
awareness of the term "predatory journal"; 34 (23.9%)
were aware of the Directory of Open Access Journals; 24
(16.9%) were aware of the Science "sting" article about
predatory journals; and 7 (4.8%) were aware of Beall's list.
Most (93/144, 64.5%) definitions of predatory journals
described poor but not predatory journal practices, and
some respondents misunderstood the term completely.
Mentors should help novice authors to be aware of
predatory journals and to distinguish between legitimate
and illegitimate open-access journals, thus selecting the
best journal for their work.
Christopher MM, Young KM (2015). Front Vet Sci., 13;
2:22
Surgical Treatment of Genital Manifestations of
Lymphatic Filariasis: A Systematic Review
Genital manifestations of lymphatic filariasis (genital LF)
are a significant cause of disfigurement and disability in
the developing world. Surgery is the standard treatment;
however, definitive publications are lacking and best
practice remains unclear. An exhaustive search strategy
using keyword and subject headings was applied to
Medline, EMBASE, Web of Science, CINAHL, and
Scopus. Additionally citation lists, Google and Google
Scholar, archives of relevant journals and websites were
searched systematically. Studies with data on one or more
human patient(s) who underwent surgery for genital LF
were included. Articles were screened and data extracted
by the first author with data verification by the second
author. Fifty-seven studies were included: 18 series of
ablative surgery, four series of non-ablative surgery and 35
case reports. Poor study quality, heterogeneous case
definitions, lack of severity grading and limited follow-up
pre clu ded met a-a nal ysi s. Two ser ies of sim ple
hydrocelectomies performed in resource-limited settings
reported early complication rates of 3.0-3.5 % using
eversion and 5-7 % using excision, with recurrence of 7 %
and 3-5 %, respectively. Complications were minimal for
single-surgeon series and greater (12-18 %) when scrotal
reconstruction was performed. There is little useful
evidence for lymphatic bypass procedures in genital LF.
Under-recognition of atypical manifestation of genital LF
leads to potentially unnecessary surgeries. Surgery for
genital LF is safe in resource-limited settings; however,
more well-designed studies with better follow-up are
needed. Research priorities include validation of case
definitions and severity grading systems, and solutions to
improve post-operative follow-up in resource-limited
settings.
Lim KH, Speare R, Thomas G, Graves P. (2015). World J
Surg., 39(12):2885-99

S.L.Vet.J. 2015, 62(B): 23-32

SMALL RUMINANT INDUSTRY IN SRI LANKA - PART II
9. Performance of the small ruminant sub sector
Population statistics
The goat population during the period 1981-2001 has
recorded a negative growth (-3.9%) and a sharp decline in
the sheep population (-61.0%) in the corresponding
period (Table 5: SLVJ Volume 61). In the year 2001, the
goat population in Sri Lanka stood at 492,600, while the
sheep population was 11,700 in the same year. The
negative trend in the population growth has continued up
to 2007 (Tables 2, 3 & 4: SLVJ Volume 61).
Meat production
The mut ton pro duc tio n fr om t he r egi ste red
slaughterhouses in 2001 was 1330 Metric tons (Dept. of
Census and Statistics). However, no data is available
regarding the mutton that came in to the consumer market
from unlicensed slaughter points throughout the country.
During the year 2001 some 90,200 goats have been
slaughtered in the licensed abattoirs. Accordingly, the
extraction rate in 2001 has been 17.8% of the national herd.
This extraction has been more or less maintained over the
past 12 years (Table12). Based on the fact that 90,200
goats were slaughtered in the registered abattoirs in 2001
and that they have produced 1330 metric tons of mutton,
each animal should have given a dressed weight of 14.75
kg. The extraction rate of small ruminants from the
national herd for meat from 2001 to 2007 has varied
between 16 and 17% (http://w ww.statistics. gov.lk/
agriculture/livestock/slaughter statistics.html. 2008)
Due to the increasing consumer demand for mutton in
the country, import of goat and sheep meat has
proportionately increased from 71 MT in 1999 to 181.9
MT in 2001. Per capita availability of mutton (goat and
sheep meat) has decreased from 0.17 kg/year in 1994 to
0.13kg/year in 2000, where as beef and chicken meat have
increased relatively (Table 13). The increase in price of
mutton in the local market has overtaken all other types of
meat in the last several years and is also the most
expensive wet meat in the market today (Table 14).
Meat marketing
Over 90% of the mutton in the market comes from goats
while the balance 10% comes from sheep. Supply districts
are mainly Puttlam, Anuradhapura, Polonnaruwa, Badulla
and Gampaha. Animals are collected by butchers through
their agents and brokers, and are transported by trucks and
train to collection points close to main cities like Colombo
and Kandy. Slaughter animals are purchased on live
weight basis at a price of about Rs. 40.00 per kg (1992
price). The weight of each animal is usually estimated by

the broker on its appearance, and his experience on the
assessment of weight. Average live weight is about 25 kg,
while the dressed weight is around 12 kg. The butchers
usually pay their brokers on the basis of dressed weight
(Livestock Sector Policy Review, 1992). Per capita
availability of mutton relative to other type of meats is
shown in Table 13. The current producer price on live
weight basis is about Rs. 80.00 per kg. The retail price of
mutton has increased from Rs.180.00 in 1994 to Rs.
280.00 in 2001. In 2006 it has gone up to Rs.440.00/kg,
while in 2007 it has increased further to Rs.535.00/kg
(Table14) (DAPH Annual Report, 2007). Perhaps the
increase in demand for mutton and the shortfall in the
supply would have influenced this price escalation.
In the mid 1980s it was assumed that about 75,000 goats
were slaughtered annually outside the registered
slaughterhouses (Rajaguru, 1987). Presumably, a similar
number if not higher (75,000 to 90,000) would have been
slaughtered in 2007. If 90,000 animals were also
slaughtered in non registered abattoirs, the mutton yield
that would have reached the market at the rate of 14 kg per
animal should be about 1260 MT. This quantity of illegal
mutton would have reached the consumer market, to
compliment the legal supply of local mutton bringing it up
to 2560 MT. However, since the mutton produced locally
was inadequate to meet the consumer demand in the
country, an additional 415.9 MT of goat meat had been
imported to Sri Lanka in 2007. It is likely that the
requirements of tourist hotels and airline catering services
also would have increased the demand for mutton (Table
12). Hence, sharp price escalation could be expected.
10. Public sector efforts in goat development
The GOSL has made several concerted efforts to
develop the small ruminant industry with the objective of
increasing rural employment and improving mutton
production in the country through the German Goat
Development Project (GGDP) in the 1980s and other
similar foreign assistance programs. Although such
efforts created an interest and some impact on goat
farmers in the country at that time, the interest and
enthusiasm was sustainable only for about a decade after
their implementation periods. This was due to the lack of
proper motivation and insufficient momentum in the
extension, monitoring and follow up programs.
The government agency that was responsible for
livestock development inclusive of the small ruminant
industry in the early years was the Department of
Agriculture (DOA). There were no long term plans to
develop this sector at that time, because there was free
import of goats for meat from India, to satisfy the
consumer market requirements of the time.

Dr. D.H.A.Subasinghe, Faculty of Veterinary Medicine and Animal Sciences, University of Peradeniya
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Table 11. Data on annual kidding in the two DAPH goat farms (Thelahera and Imbulandanda): 2003 2007
2003

2004

2005

2006

2007

Year

No.

M

F

No.

M

F

No.

M

F

No. M F

No. M

F

Single births
Twinnings
Triplets
Total No kiddings

175
25
200

95
27
122

80
23
103

121
23
144

67
23
90

54
23
77

211
59
01
271

107
55
01
163

96
54
05
155

117
47
02
166

211
48
04
263

102
41
05
148

79 68
50 43
02 02
131 114

109
55
07
171

Source: Dept. of Animal Production & Health, Annual reports 2003 - 2007
Table 12. Mutton Local production and Importation data (1990 2007)
Year

Goat
population
('000)

No of goats
Slaughtered

Extraction
Rate (%)
(a)

Local prod.
of mutton
(b) MT

Mutton
Imports
MT

Value of
Imports
US $

1990*
1991*
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

521.7
460.0
528.3
582.6
587.8
591.1
535.2
520.7
519.3
514.4
495.2
504.9
360.4
414.9
405.4
394.9
381.5
388.6

82,711
79,297
101,692
109,158
128,941
114,805
96,674
95,517
80,449
82,522
84,683
90.200
80,889
70,449
71,605
74,601
68,171
64,283

15.85
17.24
20.44
18.74
21.94
19.42
18.20
18.34
15.49
16.04
17.10
17.86
22.4
16.98
17.66
18.89
17.86
16.54

827.1
792.8
1016.9
1091.6
1289
1148
966.7
955.2
804.9
825.2
846.8
902.0
808.8
704.5
716.0
746.0
681.7
642.8

110
165
96
36
2.0
5.0
7.0
162
41.0
71.0
81.26
181.9
542.0
450.8
528.5
405.7
450.0
415.9

147,000
195,000
136,000
50,000
8,000
19,000
27,000
223,000
70,000
91,000
87,600
88,500
118,560
100,600
120,000
109,000
116,500
11`6,400

Source: Dept. of Census and Statistics, Dept. of Animal Production & Health,
(a) Only the no. of goats slaughtered at licensed abattoirs are included.
(B) Local production of mutton is estimated on the basis of animals slaughtered, by using the conversion
factor of 10kg/head of goat or sheep.
*Mannar, Vavunia, Mullaitivu, Killinochchi and Trinco figures not included.
Early attempts at goat development

Government strategy

The first attempt of the DOA to improve the local goat
industry appears to have been made through the import
of a consignment of Jamnapari and Anglo-Nubian goats
from India in 1937. Thereafter several batches of
improved breeds have been imported in the late 1940s
and in the 1950s by the DOA and bred in the
departmental farms. Male progeny of these goats were
issued as studs to farmers, mainly in the dry zone
districts of Sri Lanka, in order to upgrade the indigenous
stock. The progeny of these goats were superior to the
indigenous animals in weight gain, milk production and
other traits.

The Government's strategy for goat development in the
early years was similar to the “bull calf exchange scheme”
and the “stud bull loan scheme” implemented for improving
the genetic potential of the indigenous cattle for milk
production. This strategy of issuing a few improved goat
studs could not create a significant impact on goat
development in the country. It was perhaps due to the lack of a
clear-cut program of breeding and breed improvement
coupled with a weak extension service. Poor planning and
budgetary limitations may have been some of the major
constraints to development.

Small ruminant industry in Sri Lanka
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Table 13. Per Capita availability of mutton in Sri
Lanka in relation to other varieties of meat
in the market in kg/year (1994 2001)

Table 14. Price changes in Mutton relative to other
varieties of meat in Colombo District, Price
in Rs/ kg (1980 2007)

Year

Beef

Mutton Pork Chicken
(broiler)

Year

Beef
Rs

Mutton
Rs

Pork
Rs

Chicken
(broiler) Rs

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

0.95
0.52
1.34
1.37
1.33
1.24
1.49

0.17
0.16
0.13
0.15
0.13
0.12
0.13

0.11
0.18
0.12
0.12
0.11
0.09
0.09

2.02
2.17
2.16
2.81
3.19
3.09
3.34

17.87
18.11
18.32
18.56
18.77
18.77
19.09

1.47
1.53
1.45
1.49
1.38
1.27

0.11
0.10
0.10
0.10
0.10
0.09

0.10
0.11
0.11
0.11
0.10
0.12

4.32
4.49
4.48
4.91
3.81
4.85

19.01
19.25
19.46
19.67
19.88
20.00

1980
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

14.49
28.42
32.75
34.37
39.67
44.33
60.83
68.33
80.00
70.00
80.00
100.00
120.00
120.00
110.00
120.00
145.00
204.86
234.66
264.13

27.86
60.56
67.78
72.16
80.00
86.67
108.79
120.00
140.00
180.00
180.00
200.00
240.00
240.00
245.00
260.00
280.00
203.37
440.00
535.00

15.40
36.00
39.00
37.92
40.00
51.86
63.06
62.44
60.00
-

25.46
45.00
46.54
45.29
52.48
65.20
75.48
75.10
81.00
80.00
83.00
100.00
115.00
113.00
136.00
140.00
120.00
203.37
223.73
253.29

Human
population
(x 106)

Source: Statistical Abstract 2000, Dept. of Census and
Statistics.
Dept. ofAnimal Production & Health data base;
Ministry of Livestock Dev.(2008) Livestock
Statistics

Establishment of a nucleus goat farm
In the early 1960's the Department of Agriculture
(DOA) established a new farm (750 acres) for small
ruminants (goats and sheep) at Kottukachchiya in
Puttlam district. This farm was stocked originally with
about 800 goats imported from India. Fifty percent of this
herd was of the Jamnapari breed while the balance
comprised of a nondescript type small size animal, black
in colour. Some of the other herds maintained by the
Department were also moved to Kottukachchiya farm
subsequently, to consolidate the breeding stock available
with the DOA during this period.
At this time the DOA had a planned breeding program,
to mate Jamnapari males with the indigenous and
nondescript females, with a view to upgrade the
indigenous stock. Over the years, in addition to the
grading up of the indigenous stock, a new breed called
“Kottukachchiya” breed was developed on this farm, by
the Departmental research officers/ geneticists, through a
process of selective breeding. The animal thus evolved
was a sturdy animal, black in colour and of the meat type.
It has a low milk production potential, but is relatively
resistant to common diseases and environmentally
adapted to the dry climate.
The male progeny of the Jamnapari and the crossbred
animals were issued to farmers as breeding males for
upgrading their indigenous stock. A limited number of
surplus females of the improved progeny were also
issued out from the state farms, after retaining a selected
number of breeding females as replacement stock.

202.13
244.92
272.45

Source: Dept. of Census and Statistics (1991/92)
M/LD (Livestock Statistics, 2007)
Dept. of Animal Production & Health, 2007

Department of Animal Production and Health
Continued implementation of the goat development
program was taken over by the Dept. of Animal Production
and Health (DAPH) when the DOA's division of Animal
Production and Health was elevated to the status of an
independent government department in October 1978. The
new department had a separate division to manage the state
livestock farms (around 22) including Kottukachchiya. In
the early 1980s Kottukachchiya had a herd strength of
1500 goats with about 1000 breedable females. Breed
types maintained in the farm were graded Jamnapari,
Kottukachchiya and Crossbreds.
Increasing the number of goat breeding stations
The demand for the supply of improved breeding stock
from the public increased rapidly. Since the private sector
has not responded to this by the establishment of breeding
or multiplication farms, the government stepped in to meet
this requirement. Several new breeding units were
established in suitable locations of the country in the
existing farms of the department. The supply of improved
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crossbreds was met largely from the herds maintained at
Kottukachchiya, Nikaweratiya and Weerawila farms. In
the early 1980s DAPH has issued about 300 breeding goats
annually for this program. Most of the animals issued to
farmers were in response to requests made to the
Veterinary surgeons and their field extension officers.
The National Livestock Development Board (NLDB)
has also contributed to this effort since1983. During this
time NLDB imported a small herd of Saanen goats (20)
with the assistance of the Netherlands Govt. The objective
was to study their milk production potential and
adaptability to the local environment. These animals were
reared in one of the coconut-triangle farms (Melsiripura)
to start with, but were subsequently transferred to New
Zealand farm in Nuwara Eliya district, as the animals did
not thrive well in the former location. Non-adaptation to
the stressful hot environment and goat paralysis were the
main problems of the Saanen herd at Melsiripura.
Mahaweli Authority of Sri Lanka (MASL)
Farms managed by the MASL at Thambuththegama and
Giradurukotte also functioned as “multiplication farms”,
complementing the field extension program of the DAPH
to a limited extent, by breeding crossbred goats for issue
to village farmers particularly in the Mahaweli areas.
New approach to goat development
After 1980 the Govt. of Sri Lanka was determined to
increase self-employment opportunities and the rural
economy through goat farming. The Asian Development
Bank (ADB) and the Govt. of the Federal Republic of
Germany (GTZ) were approached on this matter. Although
the ADB consultants recommended to the Bank that the
program be supported in a few districts, the Bank was not
in favor of the proposal, as the German Government was
also interested in supporting such a program. Finally, the
German Government (GTZ) provided the necessary
financial and technical support for a goat development
program as an outright grant.
In mid 1982 Government of Sri Lanka (GOSL) entered
into an agreement with the German Government for a
technical co-operation program on goat development in
Sri Lanka costing Rs. 47.9 million. The objectives of the
German Goat Development Project (GGDP) were: (a) to
improve the supply of meat and milk from goats, (b) to
create employment opportunities among the rural poor (c)
to increase farm income through goat production (d) to
better utilize crop residues by integrating goats into the
farming system.
The original project plan was to implement the
development activities in the following 8 districts: Jaffna,
Mannar, Vavuniya, Mulativu, Trincomalee, Kurunegala,
Puttalam and Anuradhapura. However, due to the
escalation of the ethnic conflict in the North and East in
1983, extension programs could not be implemented in the
districts of Jaffna, Mannar Vavuniya, Mulativu and
Trincomalee. Therefore, the project activities were
confined to the 3 districts (Kurunegala, Anuradhapura,
Puttalam) while Gampaha district was later included in the

program. Implementation of the activities of the German
Goat Development Project (GGDP) was undertaken in 3
stages, (viz. Phase I: 1983 - 85; Phase II: 1986-87 and
Phase III - extended phase:1988-89).
Development activities undertaken during Phases I and II
through GGDP assistance
·

·

·

·

Import and supply of superior breeds of goats (Boer
and Saanen) to improve the existing breeds through
up grading and crossbreeding.
Strengthening of the Kottukachchiya breeding farm,
through improvements to the infrastructure, staff
recruitment and training, supply of equipment and
vehicles for transport and provision of operational
costs.
Improvements to the extension programs in the
Project area, through breeding, fodder production
and provision of technical expertise.
Establishments of self help organizations in goat
production to improve the provision of inputs,
services and marketing (viz. Goat Breeders
Associations).

In accordance with the government strategy for goat
development in the country and the listed objectives of the
GGDP, initially a small herd of Saanen goats and an
equivalent number of Boer goats were imported to Sri
Lanka as stud animals and were used for upgrading the
breeding stock at the DAPH nucleus breeding farm at
Kottukachchiya. Selective breeding and cross breeding
programs using the imported gene pool were undertaken,
and the offspring having different levels of “exotic blood”
were subsequently used for upgrading the indigenous
stock in the rural areas.
Development activities completed during phase III of the
Project
·
·
·

·

Expansion of the extension services to districts
involved in goat production, outside the Project area.
Integration of Project activities to the on going
national goat development programs of the DAPH.
Establishment of a pilot breeding scheme to
develop a dual-purpose goat, to promote goat milk
production. This commenced at the Departmental
farm at Helamada in Kegalle district in 1988/ 89. A
herd of ninety Sri Lanka Boer does transferred from
Kottukachchiya was bred to German Fawn goat
studs imported from Germany. The production
parameters of the crossbred progeny “Sri Lanka
Fawn” were recorded and monitored. The males of
the crossbred progeny were issued to selected
farmers, while the females were kept on the farm to
study their milk production potential.
Establishment of a new goat breeding unit at
Nikeweratiya Farm (Telehara unit) for breeding
dual-purpose (milk/ meat) goats. Having developed
the infrastructure facilities such as housing, water
supply, paddocks, fodder base etc. the operation
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·

·

commenced in 1988, with the transfer of carefully
selected 100 Jamnapari does and 10 studs from
Kottukachchiya farm. The male kids born at
Nikaweratiya were transferred to Kottukachchiya
at 4 months of age after weaning and rearing them.
These kids were subsequently issued to farmers,
under the normal field extension program.
GTZ assistance was made available to the DAPH
even at the termination of the GGDP, to import a
consignment of 200 female Beetal goats and a
proportionate number of stud males (20) from
Pakistan in late 1990. The objective was to
improve the capacity of Nikaweratiya farm to
produce a superior milk goat that is well adapted to
the tropical environment. The Beetal herd was
maintained as a pure breed at this nucleus farm and
the progeny was issued to goat farmers, through the
field veterinarians at concessionary rates, to
facilitate improvement of their low producing
indigenous stock.
The development activities described in Phase III
were carried out under the direction of the author of
this article when he was the Deputy Director incharge of the division of livestock farms of the
Department of Animal Production and Health.

11. Impact of the German goat development project
Many significant benefits to goat development have
been accrued through this project. The nucleus breeding
farm at Kottukachchiya was developed to undertake
breed improvement programs and produce crossbred
progeny in large numbers for issue to farmers. As
envisaged, a large population of 50% Boer goats (½ Boer
½ Kottukachchiya) later identified as “Sri Lanka Boer”
was produced. Commencing in 1982, within a space of
five years, 1352 Sri Lanka Boer goats were produced on
the nucleus farm and issued to farmers in the Project area
for upgrading the indigenous stock. Total number of goats
issued from Kottukachchiya farm from 1987 to 1989
including all breed was 2420. In addition to this, a limited
number of 75% Boer and purebred Boer animals were
also produced on this Farm. These animals were issued
only to progressive farmers who had the necessary
management skills and resources.
Training programs for extension workers and farmers
were implemented, at the Kottukachchiya farm and in the
field. The extension staff of DAPH established a network
of 44 Goat Breeder Associations (GBAs) by the year 1987.
This facilitated the efficient implementation of the project
program. Typically the GBAs formed the centers of inputs
and services to the goat farmers. Specifically, activities
such as the purchase and distribution of breeding stock,
concentrate feeds and drugs and the sale of surplus/
market animals, breeding and extension services were
provided and facilitated through this network of GBAs.
The benefits that have been accrued through the project
for goat development are both medium and long term as
discussed above. However, one cannot be happy with the
sustainability of the good work done, after 20 years of the

27

project. Perhaps the results evident today are mostly due
to the lack of commitment on the part of successive
Government Institutions or personnel responsible for the
development of this sub-sector and the negative attitudes
of the individuals that carried responsibilities in this
regard. The prolonged ethnic strife experienced in the
country has also contributed largely to the breakdown in
the progress and sustainability of the development
programs.
12. Constraints to goat production
Constraints encountered in goat production in general
can be identified broadly under several headings such as
technical and financial constraints, socio-economic
problems, disease conditions, deficiencies in input
supplies and services. Some of the more important
constraints are discussed below.
Low genetic potential of the indigenous stock
It is known that majority of the goats found in this
country are still of the indigenous type, with low
production potential for meat as well as milk. The mature
weight of an indigenous animal is about 24 kg, while a
Jamnapari adult will weigh about 60 kg. Even the milk
production potential of the indigenous goat is very poor.
Hence there is a need to increase the production
efficiency of these animals through genetic upgrading
and better feeding and management.
Shortage of superior breeding stock
Although there is a great demand for superior quality
breeding stock to bring about the desired genetic
improvement and expansion of the goat industry,
shortage of genetically superior animals required for the
upgrading program has been a major constraint for
accelerated development. The livestock farms of the
DAPH and NLDB have been the major source of
breeding stock that is issued to the prospective farmers
spread across the country. Since all the livestock farms
managed by the DAPH were transferred to the NLDB in
1991 on a Government Policy decision, the entire
responsibility of issuing breeding stock rested on the
NLDB. Scrutiny of the number of breeding animals
available in DAPH and NLDB farms and those that have
been issued for this purpose by these two institutions in
the past several years indicate that the performance has
not been satisfactory (Tables15, 16,17,18,19, 20, 21, 22).
It is observed that both breeding animals and culls issued
from NLDB farms have been grouped together.
Therefore, one is unable to determine how many
breeding animals have been issued annually from the
farms managed by the NLDB. Presumably economic
gain was given priority over livestock extension service
by the NLDB. Even policy makers have not made an
attempt to correct this anomalous situation.
Due to the increasing demand for superior breeding
goats from farmers, few years after the transfer of DAPH
livestock farms to the NLDB, the DAPH commenced
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Table 15. Stock numbers (goats & sheep) maintained in DAPH Farms (1987-1991)
Zone
Goats
Coconut
Triangle
Helamada
Nikaweratiya
Dry zone
Wirawila
Kottukachchiya
Hill country
Boralanda
Total

1987
Sheep

Goats

1988
Sheep

1989
Goats Sheep

1990
Goats
Sheep

Goats

1991
Sheep

12
-

-

55
120

-

107
339

-

141
463

-

131
196

-

534
-

434
-

651
-

475
-

538
2116

414
714

538
2174

654
358

637
2060

263

546

233
667

826

218
693

3100

122
1250

3316

1012

3024

263

Source: Ministry of Agriculture and Forestry, Sri Lanka Livestock Statistics 1991/92
Table 16. Stock numbers (Goats and Sheep) in NLDB Farms (1987-1992)
Zone
Coconut
Triangle

Dry zone

Hill country

Farm
Horakelle
Koulweva
Polontalawa
Galpokuna
Marandawila
Melsiripura
Rukkattana
Siringapatha
Miriswatta
Walahapitiya
Nikaweratiya a
Oyamaduwa
Parasangasweva
Welikanda
Weerawila a
Kottukachchiya
New Zealand
Rosita
Ambewela

1987
Goats
83
384
160
-

Sheep
925
1285
1142
976
810
-

1988
Goats
84
429
183
-

Sheep
943
1026
877
325
996
825
-

1989
Goats
52
454
149
-

Sheep
132
826
873
1049
328
891
812
184

1990
Goats
246
362
108
130
-

Sheep
744
450
893
1068
388
951
909
-

1991
Goats
359
168
204
-

Sheep
908
475
867
1200
378
92
1174
659
215
-

1992
Goats
152
343
230
734
1852
212
-

Sheep
814
561
683
1042
362
101
181
1470
162
163
-

Source: Ministry of Agriculture and Forestry, Sri Lanka Livestock Statistics 1991/92 and NLDB data bank
a : DAPH farms were transferred to NLDB

operating two nucleus goat farms, one at the Nikaweratiya
(Thelahara) and the other at Matale (Imbulandadda) to
meet this demand from the public. These were two farms
formerly operated by DAPH but handed over to the NLDB
with the other farms. The production level of animals and
the issue of breeding stock from 2004 to 2007 are shown in
Tables 20, 21 & 22. Both farms have issued only an
average of 100 males and 8 females to the farmers as
breeding stock annually. This effort has also not he brought
the desired results.
Problems of Disease
Goat kids are often subject to common ailments such as
chill, pneumonia, diarrhea, naval-ill etc., mainly due to
poor ma nageme nt and l ack of s kills a mong th e
smallholder farmers. Some of the other disease conditions
encountered are contagious pustular dermatitis (CPD),
co nt ag io us bo vi ne pl ur al pn eu mo ni a (C BP P) ,

enterotoxaemia and parasitism (mange, gastro intestinal
parasitism including coccidiosis.
The occurrence of coccidiosis is commonly observed
when they are kids below one month of age. Cerebrospinal
nematodeasis or commonly termed “goat paralysis” is a
condition observed in adult goats. Jamnapari, Saanen or
their crosses are susceptible to this disease condition that is
caused by a nematode parasite (Setaria digitata)
transmitted by a mosquito vector. Kid mortality in larger
goat herds are reported to be high, sometimes reaching up
to about 25% (Ranatunga, 1971). Good management
could reduce the death rate drastically. Routine deworming and vaccination against common contagious
diseases combined with good feeding and management
could keep the heard in good health. Farmer education and
proper veterinary care can lead to improved management.
Death of animals from reptile poisoning is a condition
reported from the dry zone. The abundance of poisonous
reptiles like the cobra and viper in the dry zone jungles and

Small ruminant industry in Sri Lanka

29

Table 17. Breeds of Goats and numbers maintained on NLDB farms (1995-2001)
1995
Zone
Coconut
Triangle

Farm
Koulweva
Polontalawa
Nikaweratiya.
Weerawila
Ridiyagama

Dry zone
Kottukachchiya
Hill
country
Mid
country

New Zealand
Bopatalawa
Karandagolla
Mahaberitenna

Breed
50% Boer x
German fawn
Boer cross
Beetal
J,KK,Cross
J crosses
Boer, 50%Boer,
75%Boer,
J,KK,Local
cross
Saanen
Saanen
50% Boer
50% Boer
TOTAL

1996

F

T

M

F

T

M

F

T

44

90

134

32

91

123

38

105

143

41
39
244
42

163
169
808
169

194
208
1052
211

30
264
7

160
707
101

190
971
108

36
282
21

326
744
69

362
1026
90

163

731

894

153

687

840

168

724

892

09
25
607

80
69
2269

89
94
2876

38
53
577

113
61
1920

151
114
2497

59
51
655

124
58
2150

183
109
2805

1998
Zone
Coconut
Triangle

Farm
Koulweva
Polontalawa
Nikaweratiya.
Weerawila
Ridiyagama

Dry zone
Kottukachchiya
Hill
country
Mid
country

New Zealand
Bopatalawa
Karandagolla
Mahaberitenna

Breed
50% Boer x
German fawn
Boer cross
Beetal
J,KK,Cross
J crosses
Boer, 50%Boer,
75%Boer,
J,KK,Local
cross
Saanen
Saanen
50% Boer
50% Boer
TOTAL

1997

M

1999

2000

2001

M

F

T

M

F

T

M

F

T

M

F

T

35

104

139

41

166

207

38

127

165

44

189

233

127
37

722
108

849
145

168
14

710
130

878
144

153
8

632
94

785
102

309
-

729
-

1038
-

202

635

837

109

205

314

68

77

145

-

-

-

55
5
461

116
40
1725

171
45
2186

24
22
378

129
49
1389

153
71
1767

34
39
13
353

122
83
73
1208

156
122
85
1561

21
44
418

110
89
1117

131
133
1535

J= Jamnapari, KK=Kottukachchiya, M= male, F= female. Source: NLDB databank 2002
the traditional management systems increase the risk of
exposure to snake bites.

to facilitate the provision of required inputs and services
to goat farmers and marketing more efficiently and
effectively.

Livestock extension
Field veterinary services and disease control
This subject comes under the purview of the DAPH, an
agency of the Ministry of Livestock Development. The
service delivery has to be done by the field veterinarians
and their extension staff. Since 1989 it became a devolved
subject coming under the administrative control of the
Provincial Council. The field veterinarians came under
the supervisory control of the Provincial Director of each
Province. The specific areas of extension are in dairying,
goat and swine production, poultry production and fodder
development. During the past several years while dairying
and poultry production received priority attention, goat
development was relegated to a secondary place in the
extension program. Perhaps this may have been due to the
greater demand from the public for the said areas. Another
reason could be the lack of special goat development
officers working under the Provincial Directors to push
forward small ruminant development programs, as was
done during the DAPH/GGDP project period (1980s).
These officers had special training and motivation to
provide technical assistance and leadership to farmers, to
form farmer organizations such as Goat Breeder
Associations (GBAs) or livestock co-operative societies,

Healthcare and animal disease control services are
provided by the government veterinarians and their
support staff in the provinces. In addition, they provide an
animal breeding service. These officers work under the
administrative control of the Provincial Director of
Animal Production and Health in each province. A limited
number of Animal Disease Investigation Centers (VICs)
are located in different parts of the country to facilitate
disease diagnosis. They are at Welisara, Pannala, Matara,
Polonnaruwa, Peradeniya, Badulla and Chilaw. The need
to expand and strengthen the disease investigation to
districts that are not served at present was recognized by
the ministry of Livestock Development in 2006.
Accordingly 3 new VICs were established in Ratnapura,
Puttlam and Anuradhapura.in 2007, while 5 more centers
are under construction in Hambantota, Kegalla, Nuwara
Eliya and Matale.
The Veterinary Resear ch Instit ute at Gannor ua
functions as a diagnostic laboratory and reference center
and a research laboratory to study the animal disease
problems in the country. Farmers often seek the assistance
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-

-

-

-

-

-

1728

-

-

1410

-

-

318

-

-

1616

-

1382
238

1790

875
669
206
932
651
281
855

1769
1365
404
1715
-

-

1054
293
1103
Total

Parasngasweva

Kottukachchiya
Dry
zone

Rukkattana

Farm
Horakelle

Source: NLDB Data Bank 2002

1072
-

1347

31
-

736
564
172
-

One of the important constraints faced by goat farmers is
insufficient feed base to last the year round feed requirements of
the animals. Very often there are problems in both quantity and
quality of the available feed material under drought conditions.
This is because the farmers pay little attention to provide for a year
round fodder supply, through conservation and other means.
Sometimes there is excess feed in the rainy seasons, but they go
waste, as no action is taken to conserve them. This is quite evident
with the flush growth of fodder after Maha season rains at the end
of the year. Such neglect would adversely affect health and
productivity of the animals and hence reduce the economic gain.
Lack of adequate knowledge on management and farming skills
contribute to poor performance. Improvement of farmer training
in technology and skills will improve productivity and earnings
considerably.

-

1996
T
F
611
490
M
121
1995
F T
-

Inadequate fodder base

Breed
Red
Madras
Bannur
Dorset
Horn X
Same
breeds
Cross
breeds
Cross
breeds

M
-

-

212
905
717
188
903
-

04

M
-

M
22
1998
T
F
864
648
M
216
1997
F T
- 812

-

237

1553

03
03
08
08
04

Traditional goat production systems are based on the utilization
of common property resources that are found mostly in the dry
zone. Farmers browse their animals in state jungle, fallow lands,
tank bunds etc. These resources would no longer be available for
exploitation in the future, due to the rapid establishment of human
settlement schemes under major irrigation projects. In other parts
of the country too, the size of the individual holdings available for
agriculture and animal husbandry are diminishing fast, due to the
increase in demand for land from the expanding human population.
The answer to the land limitation problem would be to encourage
farmers to adopt intensive systems of farming, managing a lesser
number of more productive animals under a well planned program.

643

T
912
2001
F
884
M
28
2000
T
F
788
759
M
29
1999
T
F
761
739

Problems in land use

Zone
Coconut
Triangle

Table 18. Breeds of Sheep and numbers maintained on NLDB farms (1995 - 2001)

of the Faculty of Veterinary Medicine & Animal Science of the
University of Peradeniya also, for animal disease and fertility
problems. Although there are veterinary clinics in urban and suburban areas, they are sparsely distributed in predominant goat
farming areas of the dry zone. Therefore, farmers find difficulty in
reaching qualified veterinarians in times of emergency. The total
number of veterinary field stations as at 2010 is 280.
This service can be improved further by the establishment of
fully equipped veterinary clinics manned by skilled veterinarians
and support staff in strategic locations of the country, based on the
livestock density in each area. In this regard greater emphasis
should be given to develop the rural areas, for the benefit of the
farming communities. The stated policy of the Ministry of
Livestock Development has been to post at least one veterinarian
to each Divisional Secretary division of the country. However,
there has been a considerable delay in the implementation of this
policy.

Risk of animal losses
Loss of animals through predators, theft and serpent bites are to
be expected in herds that are reared under extensive management
in the rural villages close to the jungle areas. When the goats are
taken out to the bush for browsing/grazing, occasionally a wild
beast like a leopard may attack one of the animals in the herd. It is
often a weak animal or a kid that would be the victim. This could
happen even in the night, after the animals are herded, if the
homestead is again close to the jungle. Loss of animals through
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Table 19. Stock strength and composition of goat herds on the two DAPH
breeding farms 2003 - 2007
Year
Type + sex
Adult male
Adult female
Young male
Young female
Kids male
Kids female
Tot al

2003
A
B
02 09
187 103
12 25
36 23
10 14
07 13
254 187

2004
A
B
04 06
143 56
23 33 19 25
20 63
242 150

2005
A
B
05 05
162 103
31 09
45 13
60 37
51 47
354 214

2006
A
B
10 14
195 123
08 28
32 27
39 12
31 13
315 237

2007
A
B
06 06
177 137
10 21
68 15
53 17
39 22
353 218

Source: Department of Animal Production & Health, Annual Reports;
A: Thelahera farm, B: Imbulandadna farm
Note: Both farms maintain Jamnapari goats
Table 20. Issues of Goats and Sheep from State Livestock Farms (DAPH and NLDB) 1987-1992
1987
DAPH
Species
Breeding
stock
Culls

Species
Breeding
Stock

Culls

Males
Females
Total
Males

104
06
110
26

Females
Total

18
44

1988

NLDB

360

DAPH
24
76
100
14

1989

NLDB

184

24
38

DAPH

1990

NLDB
Goats

372
223
595
73

DAPH
370
114
484
161

300

83
156

1991

NLDB

93

DAPH
410
149
559
166

253
414

345
511

170

157

1992

NLDB

DAPH

NLDB

104

-

527

-

Sheep
Males

23

Females
Total
Males

13
36
53

Females
Total

24
77

16
1224

04
20
16

81
2087

58
74

177
258
140

308
478
288

1345

46
186

871

202
490

148
305
13

1307

-

82
95

710

-

Source: Ministry of Agriculture Development and Research, Sri Lanka Livestock Statistics 1991/1992, DAPH and
NLDB. Issues from NLDB are total numbers of males and females including culls.

Table 21. Issue of Goats and Sheep from NLDB farms (1995 - 2007)

Species + sex
Goats
Males
Females
Total
Sheep
Males
Females
Total

1995

1996

1997

1998

1999

Year
2000

2001

2002

2003

2004

2005

2006

2007

232
73
305

265
261
526

256
178
434

253
20
273

152
97
249

255
115
370

208
158
366

306

121

51

134

92

267

242

04
06
10

40
11
51

111
171
282

48
81
109

26
51
77

31
23
54

279

321

288

498

357

194

Source: Ministry of Agriculture Development and Research, Sri Lanka Livestock Statistics 1991/1992,
DAPH and NLDB. Issues from NLDB are total numbers of males and females including culls.
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Table 22. Issue of Goats from DAPH breeding farms (Thelahera and Imbulandanda):
2003 - 2007
Year
For breeding
Culls

2003
M F
-

2004
M
F
56 19
-

2005
M
F
65
02
19

2006
M
F
143
05
50

2007
M
F
134
05
39

Total
M
F
398
31

Source: Dept. of Animal Production & Health, Annual reports 2003 2007
this means is certainly rare at present.
Accidental rabid dog attacks on livestock have also been
reported occasionally. Adequate precautionary measures
taken in advance can avoid losses from such situations.
Another problem encountered under rural situation is
snake-bite poisoning. It is reported that poisonous snakes
like cobra are commonly found in the dry zone jungles.
Livestock when grazing in such lands may become victims
of such attacks. Therefore, adequate precautions have to be
taken to prevent such attacks. If the victim is close to a
veterinary clinic, the sick animal should be rushed to the
clinic for immediate treatment.
Theft of animals is a pre-planned activity. This problem
has been on the increase in recent times. Therefore, the
farmer should provide adequate security to the animals,
especially in the night. If the animals concerned are
valuable, the farmer could take insurance cover to protect
his animals from such unexpected losses or disease
conditions.
13. Availability of credit to develop the industry
In st it ut io na l cr ed it fo r li ve st oc k an d po ul tr y
development also includes goat production and is
available from any of the commercial banks in the country,
if the bank management is satisfied with the viability of the
project. However, it would be necessary to retain collateral
required for the purpose by each bank. Credit so obtained
could be used for livestock production including goats and
poultry and/or for processing and marketing of livestock
products. The interest rates charged by each bank vary
from time to time, but would be relatively similar at any
given time. The interest rate in 1992 was 21% per annum.
Since livestock credit was considered a priority area, this
was concessionary rate at that time. Credit has been
available under the following schemes: a) Credit scheme
for dairy development, b) ADB-Sri Lanka Livestock
Development Scheme, c) Credit scheme to increase selfemployment and d) Small and Medium Industries (SMI)
Loan Scheme. It is encouraging to note that the GOSL has
in recent times (2003) reduced considerably the interest
rates on Bank loans granted for agriculture and livestock
projects, to levels ranging from 12-13% per annum. State
sector banks and most commercial banks have extended
this facility now to farmers and entrepreneurs in this sector.

It is encouraging to note that the government of Sri Lanka
(GOSL) has reduced the interest rates of loans given for
livestock production in more recent times.
14. Livestock insurance
At present facilities to insure cattle, buffaloes and goats
are available in a few organizations such as, a) the
Agricultural Insurance Board (AIB) and b) the Ceylinco
Insurance Company Ltd. While the former organization is
a government agency, the latter is a private company
engaged in insurance business. The premium rates of the
two organizations are varied from time to time based on the
market value of the animals. However, they do not differ
widely at any given time. In 1992 the premium rate at the
AIB for goats was 7% of the insured value per annum,
while that of Ceylinco was 6% of the insured value per
annum. Since the number of insurance companies
operating in the country has increased in the recent times, it
will be prudent for the Ministry of Livestock Development
to encourage newer companies also to venture into
livestock insurance, since the government is committed to
boost up animal production in the country. Moreover, the
value of livestock has also increased very much in the
recent past. Therefore, the farmers should have the
facilities to purchase insurance cover at reasonable
premium, against unexpected loss of valuable animals.
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