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Abstract

Background: Snakebite envenoming is a global health problem, mostly in tropical and subtropical countries.
Bangladesh is a subtropical country facing thousands of snakebite envenoming death every year. Knowledge
of the distribution of venomous snakes is necessary to identify snakebite-prone areas, develop strategies
for prevention and management, and reduce venom-induced mortalities and morbidities.

Methods: An integrated effort of direct observations of snakes, qualitative analysis of museum specimen
records, clinical records of snakebites, and scholarly literature records were used to understand the
pattern of distribution of venomous snakes in Bangladesh.

Results: We enlist 65 venomous snake species from Bangladesh and present detailed documentation on
their distribution pattern. However, only nine species were considered medically relevant species because
of their venom potentiality to kill humans and available clinical records of envenomation. The distribution
pattern of those species divides the country into two major portions. A portion consists of northern,
northwestern, and western parts of the country, which are habitats of Naja naja, Bungarus caeruleus, and
B.lividus.Another portion comprised of the northeastern, southeastern, and southern parts of the country
provides habitats for N. kaouthia, B. niger, and Trimeresurus erythrurus. However; Daboia. russelii had a
different distribution pattern along the bank of the Padma and Meghna, and some coastal districts. Moreover,
B. walli had a scattered distribution over the country. The knowledge of this ecological distribution of
venomous snakes across the country bears a significant practical effect on clinical management of snakebite.
Treating physicians can have a better understanding of possible offending snake species using this knowledge
and the clinical syndromes produced by venoms.

Conclusion: Pattern of distribution of medically relevant venomous snakes in Bangladesh approaches to
initiate concise and specific bite management strategies for two distinct distributional regions of the
country. Moreover; the distribution of D. russelii and B. walli demands specific strategies for bite management.
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Snakebite envenoming is a serious threat to public health in
tropical and subtropical countries.!> The World Health
Organization (WHO) categorized snakebite envenoming as
a Category A Neglected Tropical Disease (NTD) caused by
toxins in the bite of a venomous snake.* Globally there are
around 5.4 million snakebite incidents and 138,000 venom-
induced mortality reported per year.> Bangladesh is one of
the most snakebite-prone countries in the world, where
annually around 700,000 annual snakebite incidents with
more than 6,000 envenoming deaths were estimated.>-®
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Proper identification and knowledge of the geographical
distribution of venomous snakes are the two primary needs
to understand eco-epidemiology and management of
snakebites in clinical aspects.” Because of their high diversity
and congeneric morphology, understanding the distribution
borderline of venomous snakes may provide precision in
snakebite eco-epidemiology.® Proper identification of
venomous snakes and following their distribution is a vital
key to determining snakebite-prone areas, developing
precautious bite management strategies, and reducing
snakebite incidents.’

Bangladesh is a subtropical country situated in the Indo-
Himalayan delta on the Bay of Bengal that is occupied with
diverse venomous and non-venomous snake species. Recent
additions of a few new species in the country checklist
indicate that the total number of snake species occurring in
Bangladesh is yet to be finalized. There are more than a
hundred snake species recorded so far from Bangladesh. For
instance, [IUCN Bangladesh (2015) evaluated the status of
100 species, Khan (2015) enlisted 123 species, Khan (2018)
described 105 species, and Chowdhury et al. (2022) reported
102 species from Bangladesh.!%-13 Therefore, a conclusive
and authentic report on venomous snake species and their
distribution in the country is needed that may guide
academicians, clinicians, researchers, and non-academic
snake handlers in snake conservation and snakebite
management.

We reviewed all available published books and research
papers on snake taxonomy and distribution; collected and
examined snake specimens from different countryside for
Venom Research Centre (VRC), Bangladesh to achieve a
comprehensive scenario about the distribution of venomous
snakes in Bangladesh along with their venom-type and
medical relevance. Such an authentic presentation of the
country’s venomous snakes may be an aid to spot snakebite-
prone areas, understanding the eco-epidemiology of
snakebite, preparing precautious bite management strategies,
reducing snakebite incidents, optimizing clinical
management, and reducing snake venom-induced mortalities
and morbidities.

Materials and Methods

This systematic review was conducted by an integrated effort
combining direct observations and qualitative analysis of
field records.. The taxonomic identities of the snakes were
confirmed by examining the snake as live or dead, museum
specimen records, clinical records of snakebites, and
published literatures. During the descriptive review of
published literature, a total of 66 pieces of literatures were
screened, and then, non-relevant 17 were excluded
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(Appendix I). The medical relevance of the venomous snakes
causing envenomation was screened on available clinical
records of envenomation by a particular species of snakes.
Therefore, knowledge and experiences in snake rescue,
capture, collection, and identification from different parts
of the country, and snakebite treatment and management at
the clinical level were complemented to the textual records.

Results and Discussion

Sixty-five species of venomous snakes were compiled in this
study. They were classified into two groups: 32 species of
rear-fanged (opisthoglyphous) and 33 species of front-fanged
(proteroglyphous and solenoglyphous) venomous snakes.
The front-fanged venomous snakes were again sub-divided
into marine venomous snakes comprised of 16 species and
terrestrial venomous snakes included 17 species (Figure 1).
Although the terrestrial front-fanged snakes were considered
severely venomous due to their venom’s potentiality to kill
a human, only eight species were synonymized as medically
relevant due to their frequent occurrence of envenoming
throughout the year, and other nine species weren’t
considered as medically relevant species.

Rear-fanged venomous snakes: Rear-fanged venomous
snakes are mildly venomous having no or less medical
relevance as their venoms are not lethal enough to kill humans
except Red-necked Keelback Rhabdophis subminiatus. The
list and geographical distribution of opisthoglyphous
venomous snakes in Bangladesh was compiled suspecting
possible minor medical complexities in patients because of
their bites (Appendix II).

Marine venomous snakes: The marine snakes are front-
fanged (proteroglyphous) and severely venomous which may
cause the death of envenomed human victims. So far, 16
species of marine venomous snakes have been enlisted from
Bangladesh (Table 1). Among them, three are doubtfully
recorded and some have no evidence of occurring in the
Bangladesh portion of the Bay of Bengal. For example,
Hydrophis lapemoides was reported once from coastal areas
of Chattogram!3, Hydrophis stricticollis from coastal belt
Chattogram and Hatiya island of Noakhali'%, and Laticauda
laticaudata reported by Khan (1992)!215-17 Other 10
species are widely distributed over the coastal belt of
Bangladesh including the mangrove forest of Sundarbans
(Satkhira, Khulna, Bagerhat), the coastal districts of Barishal
(Pirojpur, Barguna, Patuakhali, Bhola), and Chattogram
Division (Noakhali, Chattogram, Cox’s Bazar), and in their
islands.

Terrestrial front-fanged venomous snakes: A total of 17
species of front-fanged venomous snakes were enlisted from
Bangladesh, among them 10 were proteroglyphous (fixed
front-fanged) kraits and cobras, and seven solenoglyphous
(hinged front-fanged) vipers (Figure 2; Table 2).
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Table 1. Distribution of marine venomous (proteroglyphous) marine snakes in Bangladesh

S1.  Scientific Name Common Name *Distribution

1 Hydrophis cantoris (Giinther, 1864) Cantor’s Narrowedheaded Sea Snake  Coastal belt and Bay of Bengal

2 Hydrophis cyanocinctus Daudin, 1803 Annulated Sea Snake Coastal belt and Bay of Bengal

3 Hydrophis caerulescens (Shaw, 1802) Malacca Sea Snake Coastal belt and Bay of Bengal

4 Hydrophis curtus (Shaw, 1802) Spine-bellied Sea Snake Coastal belt and Bay of Bengal

5 Hydrophis fasciatus (Schneider, 1799) Stripped Sea Snake Coastal belt and Bay of Bengal

6  Hydrophis nigrocinctus Daudin, 1803 Daudin’s Sea Snake Coastal belt and Bay of Bengal

7 Hydrophis lapemoides (Gray, 1849) Persian Gulf Sea Snake Coastal belt of Chattogram in the
Bay of Bengal

8  Hydrophis ornatus (Gray, 1842) Ornate Reef Sea Snake o

9 Hydrophis obscurus Daudin, 1803 Russell’s Sea Snake Coastal belt and Bay of Bengal

10 Hydrophis platurus (Linnaeus, 1766) Yellow-bellied Sea Snake Coastal belt and Bay of Bengal

11 Hydrophis schistosus Daudin, 1803 Hook-nosed Sea Snake Coastal belt and Bay of Bengal

12 Hydrophis stokesii (Gray, 1846) Stokes’ Sea Snake o}

13 Hydrophis stricticollis Giinther, 1864 Collared Sea Snake Coastal belt of Chattogram &

14 Microcephalophis gracilis (Duméril, Bibron & Duméril, 1854)
Coastal belt and Bay of Bengal

15

Laticauda colubrina (Schneider, 1799)

Yellow-lipped Sea Krait

16 Laticauda Laticaudata (Linnaeus, 1758) Black-banded Sea Krait

Noakhali in the Bay of Bengal
Graceful Small-headed Sea Snake

o
Coastal belt and Bay of Bengal

*distribution: @ = no confirmed record

Table 2. Distribution of terrestrial venomous snakes (proteroglyphous and solenoglyphous) in Bangladesh

SI. Scientific Name Common Name Medical Relevance *Distribution

1 Bungarus caeruleus (Schneider, 1801) Common Krait Yes All over the country; rare in Chattogram
and Sylhet regions

2 Bungarus fasciatus (Schneider, 1801) Banded Krait No Entire country

Bungarus lividus Cantor, 1839 Lesser Black Krait Yes Entire country except MEF of

Chattogram & Sylhet, CHT, Cox’s Bazar

4 Bungarus niger Wall, 1908 Greater Black Krait Yes MEF of Chattogram, Sylhet & Cox’s
Bazar, CHT, MF-SB

5 Bungarus walli Wall, 1907 Wall’s Krait Yes Scattered distribution throughout the
entire country

6  Calliophis melanurus (Shaw, 1802) Slender Coral Snake ~ No MEF of Chattogram, Sylhet & Cox’s
Bazar, CHT

7 Sinomicrurus macclellandi (Reinhardt, 1844) Macclelland’s Coral Snake No  MEF of Sylhet; confirmed record
from Sunamganj and Moulavibazar

8  Ophiophagus hannah (Cantor, 1836) King Cobra No MEF of Chattogram, Sylhet & Cox’s
Bazar, CHT, MF-SB

9  Naja kaouthia Lesson, 1831 Monocled Cobra Yes Entire country; rare in Rajshahi regions

10 Naja naja (Linnaeus, 1758) Spectacled Cobra Yes Entire country; rare in Chattogram and

Sylhet regions
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Table 2. Cont’d
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SI.  Scientific Name Common Name Medical Relevance *Distribution

11 Daboia russelii (Shaw & Nodder, 1797) Russell’s Viper Yes Rajshahi division except Bagura &
Sirajganj; Kushtia, Chuadanga, Rajbari,
Faridpur, Shariatpur, Madaripur,
Manikganj, Dhaka, Munshiganj,
Chandpur, Lakshmipur, Noakhali, and
Barishal division except Pirojpur

12 Ovophis monticola (Glinther, 1864) Mountain Pit Viper No @

13 Protobothrops jerdonii (Giinther, 1875) Jerdon’s Pitviper No o

14 Trimeresurus albolabris Gray, 1842 White-lipped Pit Viper No o]

15 Trimeresurus erythrurus (Cantor, 1839) Spot-tailed Pit Viper ~ Yes MEF of Chattogram, Sylhet & Cox’s
Bazar, CHT, MF-SB

16 Trimeresurus gramineus (Shaw, 1802) Bamboo Pit Viper No o]

17 Trimeresurus popeiorum Smith, 1937 Pope’s Pit Viper No Bandarban

*distribution: MEF = mixed evergreen forest, MF-SB = mangrove forest of Sundarban, CHT = Chittagong hill tracts, 9 =no

confirmed record

Appendix I: List of reviewed literatures

SI. Literature Focal Topic Types of Publication

1 Husain 1977 2° Wildlife Article

2 Montaquim et al. 1980 3° Snake diversity and distribution Article

3 Khan 1982 3! Wildlife Book

4 Sarker and Sarker 1985 32 Reptiles Article

5 Khan 1987 1 Wildlife Book

6 Sarker and Sarker 1988 33 Wildlife Book

7 Khan 1992 10 Snake diversity and distribution Book

8 Sarker and Hossain 1997 34 Wildlife Article

9 Ahsan 1998 35 Herpetofaunal distribution Conference proceeding
10 IUCN 2000 3¢ Wildlife Book

11 Asmat and Hannan 2007 37 Wildlife Book

12 Khan 2008 38 Wildlife Book

13 Mahony and Reza 2008 ¥ Herpetofaunal distribution Article

14 Kabir et al. 2009 40 Wildlife Book

15 Mahony et al. 2009 4! Herpetofaunal collection Article

16 Khan 2010 17 Wildlife Book

17 Faiz et al. 2010 25 Snakebite Article

18 Rahman et al. 2010 ° Snakebite Article

19 Chowdhury et al. 2011 42 Snake taxonomy and distribution Conference proceeding
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SI. Literature Focal Topic Types of Publication
20 Feeroz et al. 2011 43 Wildlife Book
21 Feeroz et al. 2012 4 Wildlife Book
22 Rahman et al. 2012 4 Wildlife Article
23 Feeroz 2013 %6 Wildlife Book
24 Sarmin et al. 2013 47 Snakebite Article
25  Hassanetal. 2014 8 Herpetofauna Book
26 Ghose and Faiz 2014 ¢ Snakebite Conference proceeding
27 Chakraborty et al. 2014 4 Snakebite Article
28 Rahman et al. 2014 0 Snake habitat

29 Karim and Ahsan 2014 5! Snake diversity and distribution Article
30 Khan 2015 12 Wildlife Book
31 TUCN Bangladesh 2015 1° Herpetofaunal distribution Book
32 Ahsan et al. 2015 '8 Snake diversity and distribution Article
33 Alam et al. 2016 >2 Snakebite Article
34 Ahsan and Rahman 2017 33 Snake distribution Article
35  Sarkeretal. 201728 Snake distribution Article
36 Khan 2018 ! Wildlife Book
37 Ahsan and Saeed 2018 34 Snake distribution Book
38 Haidar et al. 2020 3 Snake taxonomy and distribution Article
39 Hakim et al. 2020 Herpetofaunl taxonomy and distribution Article
40 Shome et al. 2020 3¢ Snake taxonomy and distribution Article
41 Romon et al. 2021 7 Snake taxonomy and distribution Article
42 Chowdhury et al. 2021 13 Snake taxonomy Article
43 Hasan et al. 2022 58 Snake taxonomy Article
44 Rabbe et al. 2022 >° Herpetofaunal distribution Article
45 Rabbe et al. 2022 >° Article
46 Chowdhury et al. 2022 60 Snake distribution Article
47  Islam et al. 2022 ©! Snake taxonomy Article
48  Sarkeretal. 2023 14 Snake taxonomy and distribution Article
49  Ahsan 2022 ¢ Snake distribution Book
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Appendix II. Distribution of rear-fanged (opisthoglyphous) venomous snakes in Bangladesh

SI.  Scientific Name Common Name *Venomous type **Distribution
1 Ahaetulla nasuta (Lacépeéde , 1789) Common Vine Snake MV Entire Country
2 Ahaetulla prasina (Boie, 1827) Short-nosed Vine Snake MV MEF of Chattogram, Sylhet &
Cox’s Bazar, CHT, MF-SB, DF
of Modhupur
3 Ahaetulla pulverulenta (Duméril, Bibron ~ Brown Vine Snake MV MF-SB
& Duméril, 1854)
4 Boiga cyanea (Duméril, Bibron & Green Cat Snake MV MEF of Chattogram, Sylhet &
Duméril, 1854) Cox’s Bazar, CHT, MF-SB
5 Boiga cynodon (Boie, 1827) Bengal Cat Snake MV MEF of Chattogram & Sylhet,
CHT, GH
6 Boiga gokool (Gray, 1834) Eastern Cat Snake MV MEF & HV of Chattogram,
Sylhet, Cox’s Bazar, CHT
7 Boiga multomaculata (Boie, 1827) Large-spotted Cat Snake MV U
8 Boiga ochracea (Theobald, 1868) Tawny Cat Snake MV MEF of Chattogram, Sylhet &
Cox’s Bazar, CHT
9 Boiga siamensis Nutaphand, 1971 Eyed Cat Snake MV MEF of Chattogram & Sylhet,
CHT
10 Boiga trigonata (Schneider, 1802) Common Cat Snake MV Faridpur, Kushtia, Rajshahi,
Chapainawabganj &
Mymensingh
11 Chrysopelea ornata (Shaw, 1802) Ornate Flying Snake MV Entire Country
12 Oligodon albocinctus (Cantor, 1839) White-barred Kukri MV MEF of Chattogram & Sylhet,
Snake CHT, Rangpur
13 Oligodon arnensis (Shaw, 1802) Banded Kukri Snake MV MEF of Sylhet, Mymensingh,
and Rangpur
14 Oligodon cinereus (Giinther, 1864) Black-barred Kukri MV MEF of Chattogram & Sylhet,
Snake CHT
15  Oligodon cyclurus (Cantor, 1839) Cantor’s Kukri Snake MV MEF of Chattogram & Sylhet,
Cox’s Bazar, CHT, Dhaka,
Mymensingh & Rangpur
16  Oligodon dorsalis (Gray, 1834) Spot-tailed Kukri Snake MV MEF of Chattogram & Sylhet, CHT
17 Oligodon taeniolatus (Giinther, 1861) Streaked Kukri Snake MV Adampur of Moulavibazar
18  Oligodon theobaldi (Giinther, 1868) Theobald’s Kukri Snake MV ]
19 Oligodon kheriensis Acharji and Ray, 1936  Coral Red Kukri Snake =~ MV Panchagarh
20  Psammodynastes pulverulentus (Boie, Common Mock Viper MV MEF of Chattogram, Sylhet &
1827) Cox’s Bazar, CHT, DF of Moadhupur
21 Psammophis condanarus (Merrem, 1820)  Condanarous Snad MV Rajshahi
Racer
22 Herpetoreas platyceps (Blyth, 1854) Himalayan Mountain MV Rajshahi and Rangpur divisions
Keelback
23 Pseudoxenodon macrops (Blyth, 1854) Large-eyed False Cobra MV MEF of Sylhet
24 Rhabdophis himalayanus (Gunther, Orange-collared MV MEF of Sylhet
1864) Keelback
25  Rhabdophis subminiatus (Schlegel, 1837) Red-necked Keelback SV MEF of Chattogram, Sylhet &
Cox’s Bazar, CHT, DF of
Madhupur & Naogaon
26  Cerberus rynchops (Schneider, 1799) Dog-faced Water Snake MV Entire coastal belt
27  Enhydris enhydris (Schneider, 1799) Rainbow Water Snake MV Entire Country
28  Ferania sieboldii (Schlegel, 1837) Siebold’s Water Snake MV Wetlands of Sylhet &
Mymensingh divisions and
plains of Rangpur divisions
29  Fordonia leucobalia (Schlegel, 1837) Crab-eating Snake MV Entire coastal belt
30  Gerarda prevostiana (Eydoux & Gervais, Glossy Marsh Snake MV Entire coastal belt
1837)
31 Homalopsis buccata (Linnaeus, 1758) Banded Swamp Snake MV i
32 Dieurostus dussumeiri (Duméril, Bibron = Dussumier's Smooth MV \

*venomous type: MV = mildly venomous, SV = severely venomous; **distribution: MEF = mixed evergreen forest, DF = deciduous
forest, HV = homestead vegetation; MF-SB = mangrove forest of Sundarban, CHT = Chittagong hill tracts, ¢ = no confirmed record
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Total Venomous Snakes in Bangladesh (65)

|
| }

Rear Fanged (Opisthoglyphous) (32) Front Fanged (Solenoglyphous and Proterogiyp.t.mus) (33)
|
Mildh;l'\!enomous (31) Severely Venorious (01)
|
Ceiain Records (27) Uncertain Riords (04)
Miine (16) Terrestrial (..11.7)
|
Certain F};acords (13) Uncertain Rectrds (03)
Certain Riords (13) Uncertain Records%\im)
|
Medicaiiyj;\on—relevant (05) Medically Rele;:-mt (08)

Figure 1. 4 flowchart of different types of the venomous snake species in Bangladesh.

Figure 2. Photographs of medically relevant venomous snakes (A- Bungarus caeruleus, B- Bungarus lividus, C- Bungarus
niger, D- Bungarus walli, E- Naja kaouthia, F- Naja naja, G- Daboia russelii, H- Trimeresurus erythrurus) in Bangladesh.
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Figure 3. Distribution of medically relevant venomous snakes (A- Bungarus caeruleus, B- Bungarus lividus, C- Bungarus
niger, D- Bungarus walli, E- Naja kaouthia, F- Naja naja, G- Daboia russelii, H- Trimeresurus erythrurus and I- marine

venomous snakes) in Bangladesh.
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There were five proteroglyphous kraits, of which Bungarus
fasciatus was not considered medically relevant due to no
clinical records of envenomation from Bangladesh.> None
of the medically relevant kraits are distributed country-wide
rather have shown distinct distribution in Bangladesh. The
common krait B. caeruleus mostly occurs in the northwestern
part (Rajshahi and Rangpur regions, northern districts of
Khulna and west of Padma River in Dhaka division) of
Bangladesh and merely recorded from Chattogram and
Sylhet regions. Similarly, the lesser black krait B. lividus
occurs in the north (Mymensingh region), Feni (northeast),
and northwestern (Rangpur and Rajshahi regions) part, the
greater black krait B. niger in the southeast (Chattogram
region), northeast (Sylhet region), and southern (mangrove
forest of the Sundarbans) part, and the walls krait B. walli
shown scattered spread all over the country.

There are two true cobras: Naja naja and N. kaouthia
abundantly occur in Bangladesh (Figure 2). The Spectacled
Cobra N. naja commonly occurs in the north (Rangpur
region), northwest (Rajshahi region), and west (west of the
Padma River), and is rarely reported from Chattogram and
Sylhet regions.'®!8 Geographically, N. naja does not occur
east of the Brahmaputra, south of Jamuna, and east of the
Padma and Meghna rivers. On the other hand, the Monocled
Cobra N. kaouthia is the most abundant in the mangrove
forest of Sundarbans, some parts of Chattogram and Barishal,
and rarely found in the Rajshahi regions. The King Cobra
Ophiophagus hannah, the largest venomous snake in the
world occurs in the southeast (Chattogram region), northeast
(Sylhet region), southern (mangrove forest of the
Sundarbans) and Barishal, however, not considered a
medically relevant snake species because of mere clinical
envenoming records.

Although seven species of vipers were reported from
Bangladesh, we did not find evidence of the occurrence of
four species. Among them, Trimeresurus popeiorum was
observed only twice, Ovophis monticola and Protobothrops
Jjerdonii were enlisted in Bangladesh as expected to occur
as they were found in the nearby States of India. 7 albolabris
was thought as the most abundant pit viper in Bangladesh.
However, morphological and morphometric examination of
taxonomic features shown that all of the collected and
encountered specimens from the mixed evergreen forests
(Chattogram, Cox’s Bazar, Feni, Chittagong Hill Tracts,
Sylhet regions) and mangrove forest of the Sundarbans were
T. erythrurus. Some recent studies declare that 7" albolabris
is not expected to be occur in the Indian subcontinent
including Bangladesh and also eliminated from snake list of
India.!®2% Similarly, 7. gramineus check the spelling were
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also recorded by MAR Khan as a misidentification and later
he corrected it as 7. erythrurus.'?1 Finally, T. erythrurus
was the most abundant pit viper in Bangladesh based on
direct encountered and clinical records; found in the mixed
evergreen forest of Chattogram regions, Sylhet regions,
Chittagong Hill Tracts, and mangrove forest of the
Sundarbans and rarely in the Cox’s Bazar, Feni, Patuakhali,
Pirojpur, and there was a record from Madaripur district.
The Russell’s viper Daboia russelii was thought of as extinct
in Bangladesh, however its presence and envenomation cases
reported from Rajshahi, from where it has been spreading
out south along the Padma River since 2012. After
reappearance, it has been recorded from Rajshahi division
except for Bagura and Sirajganj districts; Kushtia and
Chuadanga of Khulna Division, Rajbari, Faridpur,
Shariatpur, Madaripur, Manikganj, Dhaka, Munshiganj of
Dhaka Division; Chandpur, Lakshmipur, Noakhali of
Chattogram Division and throughout the Barishal Division
except Pirojpur.

Eco-epidemiology of medically relevant venomous
snakes: The distribution of medically relevant venomous
snake species divides the country into two regions: region-
A and region-B (Figure 3). Region-A consists of the western
part of Brahmaputra in Mymensingh division, Rangpur
division, Rajshahi Division, the west of the Padma River in
the Dhaka Division, and the northern part of the Khulna
Division. This region is abundant with N. naja, B. caeruleus,
B. lividus, and parts of Rangpur, Mymensingh, and Dhaka
with also N. kaouthia. Region-B comprises east of
Brahmaputra River in Mymensingh Division, east of the
Padma and south of Jamuna Rivers in Dhaka Division, Sylhet
Division, Chattogram division, Barishal Division, and the
southern part of Khulna Division. The common and abundant
medically relevant venomous snakes of this region are V.
kaouthia, B. niger, and T. erythrurus. Hence, medical
attention and strategy for snakebite management for these
two regions should be different, concise, and specific. On
the other hand, scatter distribution of B. walli over the country
was observed; henceforth the same medical strategy should
be followed for bite management of this species throughout
the country. Therefore, D. russelii was inhabitant on both
banks of the Padma River in Rajshahi, Dhaka, and Khulna
Divisions, both banks of the Meghna River including some
coastal districts of Chattogram and Barishal Divisions, hence
specific medical attention and bite management strategies
should be followed for this species in those particular areas.

Clinical importance of Eco-epidemiology of medically
relevant venomous snakes: The different toxins in venoms
of different species of snakes produce five distinct clinical
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syndromes in Bangladesh (National Guideline for
Management of Snakebite, DGHS). As there is no diagnostic
kit or test available to identify the venom or snake so far in
Bangladesh, the management mostly depends on this
‘syndromic approach’. The antivenom used in Bangladesh
is produced against venoms of four local species of snakes
of India of which only two are found in Bangladesh (V. naja
and B. Caeruleus). Also, the geographical and inter and intra
species differences in composition of venom is now well
established.?!22 All of these make the management of
venomous snakebite further complicated.

Cobra is believed to cause most of the neurotoxic (along
with local tissue toxicity) snakebites in Bangladesh; M.
kaouthia being the commonest and most studied.>> But there
are only one fatal published case identified in Rangpur and
4 additional proven cases of N. naja bites in southeastern
region (unpublished data collected by MA Faiz); the species
is being documented to occur all over the country most
notably in the Northwest.2* The physicians in that part of
the country should be prepared to encounter patients of N.
naja bites, the specific and differentiating features of which,
if any, is mostly unknown.

The presence and distribution of five species of kraits create
a more complex scenario. The blockade of presynaptic
receptor (in all species) and destruction of presynaptic nerve
ending (by B. niger) at neuromuscular junction make
treatment with neostigmine ineffective and greatly delays
the recovery.?> Moreover, difference in efficacy of the
antivenom against the venom of different species should also
be considered.?® Physicians managing cases of Krait bite
should be aware of these facts and arrange long term
respiratory assistance for the patients. The additional unique
property of B. niger of myotoxicity and resulting
cardiotoxicity due to hyperkalemia and nephrotoxicity makes
management of the cases much more difficult and resource
demanding.?® Physicians working in the south, southeast and
northeast part of the country should consider these facts
whenever encountered with any case of Krait suspected
according to syndromic approach.

So far, there was a clear distinction in distribution pattern of
Vipers; D. russelii being in the northwest, 7. erythrurus in
southeast, northeast, and south generally. But the gradual
spread of D. russelii eastward along the Padma and Meghna
Rivers and encroaching southward into territories of T
erythrurus will further complicate the clinical pictures for
the treating physicians. The efficacy of current antivenom
against the venom of D. russelii in Bangladesh has also been
questioned.??
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The presence of rear-fanged venomous snakes in Bangladesh
is not a well-known fact among physicians of Bangladesh.
The national guidelines or training modules on management
of snakebite do not list these snakes as medically important
snakes. But they can produce some clinical features which
may confuse the treating physicians. Red-necked Keelback
(Rhabdophis subminiatus) is reported to produce significant
clinical illness in human including fatality.?” Physicians
should be made aware of the presence of these snakes and
also regarding the management of the patient. The presence
of sea snakes and occurrence of sea snakebite among the
sea going fisherman community along the coast of the Bay
of Bengal has been reported long ago.?® But there is no recent
published epidemiological data or case report about this.
Some of the authors of this article have recently completed
a survey on incidence of sea snakebite in a selected
community in the South and Southeast region (Submitted
for publication). The survey documented a significant
number (~25%) of fishermen being bitten at some point of
their work life in sea. The physicians in the coastal regions
of the country should be made aware of this fact and trained
accordingly to be prepared to manage these cases.

It seems knowledge of local fauna of venomous snakes will
aid the treating physician regarding possible identity of the
offending snake and taking decision regarding management.
It will also help the physicians to be prepared for possible
complications. Bangladesh is now in a unique position by
establishing the Venom Research Centre (VRC) at
Chittagong Medical College, Chattogram which have
successfully collected venoms from all the medically relevant
venomous snakes found in different geographical locations
across the country. This opportunity should be used for
production of country specific antivenom(s) and for periodic
pharmaco-efficacy surveillance of any antivenom in use. This
may also be used for the development of diagnostic kits for
specific envenomation. These measures will greatly
contribute to the future management of snake envenomation
in this country.

Conclusion

There were 65 species of venomous snake species recorded
from Bangladesh; however, most of them have no medical
relevance. Maximum snakes are mildly venomous and rear-
fanged colubrid snakes, marine snakes, rare records, and no
or mere clinical records. Only eight species of venomous
snakes (write the names) can be considered medically
relevant because of their common occurrences, snake-human
encounters, envenoming bite incidents, and available clinical
records of medical history. Therefore, the entire country
might be divided into two parts: some snake species were
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recorded from non-forested areas or deciduous forests of
the northern, northwestern, and western parts of the country;
and some were inhabitants of mixed evergreen forests of
northwestern, southeastern, and mangrove forest of the
southern countryside, and both became overlapped in the
middle part. This is noteworthy that each district of the
country should be considered a snakebite-prone area because
of the frequent occurrence of several numbers of medically
relevant venomous snake species. Hence, medical attention
for snakebite management should be different for a region
comprised of Rangpur, Rajshahi, west of Dhaka and north
of Khulna; another region consists of Sylhet, Chattogram,
Barishal, and southern Khulna.
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