
Toxicology in the news

Skin manifestations occur after being bitten by venomous 
animals
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Local reaction
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• WHO estimates that a million people in the United States got bitten 
by animals each year. 

• Animal bites are responsible for 1% of emergency hospital visits. 
• In the United States, dogs and cats are responsible for 80-90% of animal bites 

cases.

• 10–15% of animal bites cases are caused by snakes, while other animal bites, 
such as rabbits, hamsters, rats, insect, and monkeys, contribute to 1–2%.

Management of Terrestrial Animal Bites. Berkala Ilmu Kesehatan Kulit dan Kelamin. 33. 135. 10.20473/bikk.V33.2.2021.135-140. 

Introduction



Introduction

• Although many tropical insects carry 
infectious diseases, cutaneous injury can 
occur by other mechanisms.

• Ants and insects can cause painful bites and 
stings. 

• Anaphylactic shock and death can result from 
the venom of bees and wasps.

• Common Paederus dermatitis
• Toxin called paederin

https://pantip.com/topic/39515990

https://ocd.lcwu.edu.pk/cfiles/Zoology/SP/ZOO-Ento-401/Relationshipofinsectswithotherorthropods.pdf



Infectious Complications of Bite Injuries

• Skin and soft tissue infection is the most frequent complication following a bite 
injury.

• Polymicrobial and are caused by aerobic and anaerobic microorganisms 
comprising the oral flora of the perpetrator.

• Management
• Irrigation and debridement are the mainstays of bite injury management.

• Administration of preemptive antibiotic therapy is controversial and generally is 
recommended for high-risk injuries or injuries occurring in patients at high risk for infection.

• The risk for tetanus and rabies transmission should be considered in patients sustaining an 
animal bite.

Infect Dis Clin N Am 35 (2021) 219-236



Pathophysiology: 
Local reaction of arthropod bites and stings

• Allergic responses to arthropod salivary antigens 
contribute to the development of localized and 
systemic rashes

• Erythematous and edematous eruptions along with other 
dermatological findings papules and urticaria represent the most 
common finding

• Some arthropods can deliver toxic venom
• After histamine release from IgE-mediated 

hypersensitivity, in which IgE primed against saliva 
components crosslinks with mast cells, causing 
degranulation

• Histamine also instigates local vasodilation and edema, 
causing wheal formation

https://www.ausmed.com/learn/articles/rashes

Arthropod

Front Immunol. 2022 Sep 21;13:1024559



Arthropods : Skin manifestations 

• Chilopoda: Centipedes
• The primary components include histamine, serotonin, acid and alkaline 

phosphatase
• Two hemorrhagic punctures accompanied by surrounding erythema and 

swelling

• Diplopoda: Millipedes
• The primary components include hydrogen cyanide, cresols, phenol, 

benzoquinones, and hydroquinones
• The toxin produces a localized caustic-like effect accompanied by erythema and 

occasionally vesicle formation
• Development of a localized area of hyperpigmentation, usually brown or black, 

which may last for months

• Insecta: Hymenoptera (bees, wasps, hornets and fire ants)
• The primary components include bradykinin, acetylcholine, histamine and 

serotonin
• Localized swelling, blisters or bruising forms

• Arachnids: spiders, scorpions, mites, and ticks

Jean L  Bolognia.Dermatology Fifth Edition.ELSEVIEr





J Am Acad Dermatol. 2012 Sep;67(3)



Pathophysiology : 
Local reaction of snake venom 

• Snake envenomation, venom components 
• Phospholipases A2

• Metalloproteases (SVMP), directly contribute to local and 
systemic inflammatory responses.

• Hyaluronidase

• Serine proteinases (SVSP)

• L-amino acid oxidases (LAAO)

• Lectins

• 3-finger toxins (3-FTX)

• Extensive local inflammatory process were both tissue and 
cells can release endogenous alarmins, that are 
chemotactic immune-activating

• Local tissue edema, blistering, and tissue necrosis and promotes the spread of 
venom through tissues and proteolytic enzymes will increase vascular 
permeability which causes oedema, blistering, bruising and necrosis at the site 
of the bite

IP Int J Forensic Med Toxicol Sci 2021;6(2):47-51.



• Phospholipase A2 is a common component of snake venom and causes local 
tissue damage acts as a direct vasodilator by acting on smooth muscle to 
cause dilation of blood vessel

• Leukotriene B4 (LTB4)

• Prostaglandins E2 (PGE2)

• The defense against tissue damage start from keratinocytes and mast cells, 
which are present in nearly all vascularized tissues

• Mast cells can degranulate and secrete histamine and trigger synthesis of 
cytokines, chemokines, and eicosanoids/lipid mediators, which attract and 
activate other effector immune cells.

• Histamine is a mediator of inflammation that strongly increases vascular 
permeability and contributes to the release of other mediators to induce 
edema formation

• Mast cell degranulation and the release of mediators such as histamine with 
the involvement of H1, H2, H3/H4 receptors, prostaglandins, and leukotrienes 
play a role in this venom-induced edema, which is then downregulated by 
nitric oxide (NO). 

IP Int J Forensic Med Toxicol Sci 2021;6(2):47-51.

Pathophysiology : 
Local reaction of snake venom 



Venomous Animals





Mosquito ??

1.YES 2.NO



Black fly fever

• Fever, leukocytosis, lymphadenitis, papular lesions



Arch Dermatol. 2010 Jul;146(7):807-8.

A 45-year-old man was admitted because of acute 
edema involving the right hand. 

The patient complained of severe pain, fever 
(38.4°C), and general malaise. 

Snake ??

1.YES 2.NO



Clin Toxicol (Phila). 2018 Nov;56(11):1168-1169. A

B





The first pair of legs has been modified into 2 sharp stinging 
structures connected to muscular venom glands 

Ig E mediated allergic reaction
- Sco m 5

Pain
- TRPV1

Allergol Int. 2021 Jan;70(1):121-128.

Toxicon. 2018 Nov;154:60-68.



The patient presented with severe chest 
wall pain and diaphoresis of the left arm 
following an unknown animal bite.



VS

A B



Latrodectus



• The typical black widow bite consists of a blanched circular patch with 
a surrounding red perimeter and a central punctum. 

• Target lesion may be seen in up to 50 percent of cases. 

• Local diaphoresis and lymphadenopathy may also be present. 

Black widow bites do not become necrotic and secondary infection with cellulitis or abscess is also rare.



Target appearance

2 fangs



α-Latrotoxin
• Stimulates neurotransmitter and hormone release from secretory cells

• Ca2+ -independent secretion
• Glutamate, GABA and acetylcholine

• Ca2+ -dependent secretion
• Catecholamines 

Handb Exp Pharmacol. 2008;(184):171-206.



Lancet. 2011 Dec 10;378(9808):2039-2047.



‘‘Latrodectus facies’’ or 
‘‘facies latrodectismica.’’

Grimacing 

Masseter trismus

Rhinitis

Conjunctivitis

Sweating

J Emerg Med. 2019 Oct;57(4):523-526. 



https://www.slideshare.net/DavidMauricioOssaR/araneismo-colsubsidio-
2014-37603127



Do we have black widow spiders in Thailand?

1. YES 2.NO



A 45-year-old man with no medical history 
was bitten by unknown animal at his left 
lower limb.

What type of animal bit the patient?



A 45-year-old man, living in a rural area, was 
sleeping at night and felt an itching and burning 
sensation in his lower lip

Five days after the accident

Snake ??

Toxicon. 2022 Jun;212:1-7. 

1.YES 2.NO



Loxosceles



Non-verified deadly L. rufescens bites

• In 2014, a man in Thailand reported to 
have been bitten by a spider (first 
identified as L. reclusa), died three 
weeks later (Bangkok Post, 2014).

• In the Thai media, Choomphuphuang
mentioned the “deadly Mediterranean 
recluse spider” for the first time 
recorded for Thailand (Chiangrai Times, 
2016) which was occasionally 
condensed to L. rufescens being 
responsible for one fatality in Thailand. 

• The Mediterranean L. rufescens has 
been recently recorded for one location 
in a cave in a remote part of 
southwestern Thailand. 

Toxicon. 2017 Jun 15;132:19-28. 



The highest density was recorded in a 
storage house on Yaowarat Road, located in 
the heart of Bangkok’s Chinatown, where 
315 individuals were found, including adults, 
juveniles, and spiderlings.

Acta Trop. 2024 Dec;260:107424. 



Loxtox - phospholipase D
• Dermonecrosis and hemolysis

Metalloproteases 
• Cellular apoptosis

Sphingomyelinase D
• Lipid hydrolysis, paralysis of the prey 

Toxicon. 2020 Jan 15;173:5-19.



• Brown spider bites - a classical well-known picture of necrotic skin lesions 
with gravitational spreading that is the hallmark of envenomation. 

• 2-8 h. - the initial bite is relatively painless

• 12-24 h. - appearance of a bleb or blister surrounded by a halo of ischemic 
tissue and the bleb may become hemorrhagic. 

• > 24h. - the necrotized lesions become a fixed dull blue-violet color, with a 
characteristic gravitational spread and, consequently, the blue area 
increases and eschar formation.

Toxicon. 2004 Dec 1;44(7):693-709.



Arch Toxicol. 2020 May;94(5):1461-1477.

a White, red, blue sign 21 h 
after the accident. 

b Blisters with hemorrhagic 
content 68 h after the
accident. 

c Leakage of blister
content; hyperemic and 
hemorrhagic area 96 h after 
the accident. 

d Necrotic lesion 7 days
after the accident.



A B

2 CM.

2 CM.Small puncta



JAMA Dermatol. 2017 May 1;153(5):377-378.



Is this a wound from spider bite?

1.YES 2.NO



A

B

PAIN 

Cutaneous Anthrax

Loxosceles

SWELLING

J Eur Acad Dermatol Venereol. 2016 Aug;30(8):1431-2.





A 45-year-old woman was admitted because of 
acute edema involving the left leg.

What type of snake bit the patient?



What type of snake bit 
the patient?

Geographic distribution



MPV ??

1.YES 2.NO

Range map of Calloselasma rhodostoma in Thailand



Which type of antivenom should be used in this patient?







Rhodostoxin

• Local necrosis

Hemorrhagic metalloproteinases

• Local hemorrhage

The incidence of tissue necrosis was high (95% prospective, 94% 
retrospective), but severe necrosis was less common.

Mil Med. 2005 Apr;170(4):342-8.



Which type of antivenom should be 
used in this patient?

1.Cobra 2.MPV



Local swelling (68.0%), local necrosis (21.04%), skin 
necrosis (33.8%), Necrotizing fasciitis (9.7%), Cellulitis 
(54.7%).

Onset of Neurotoxicity: The median time from bite to 
onset of neurological symptoms was 1 hour (range: 10 
minutes to 24 hours).

Toxins (Basel). 2023 Jul 20;15(7):468.



Taiwan Cobra (Naja atra)

• Enterococcus faecalis and Morganella morganii

Vietnam (Naja atra, Naja kaouthia, and Naja siemensis)

• Morganella morganii and Enterococcus faecalis

Wilderness Environ Med. 2020 Jun;31(2):151-156.

Toxins (Basel). 2021 Mar 2;13(3):183.



Is this a wound from snake bite?

1.YES 2.NO





Slow loris (Nycticebus spp.)



Brachial gland exudate -Fel-d1 protein 

Toxins (Basel). 2023 Aug 22;15(9):514.

J Venom Anim Toxins Incl Trop Dis. 2013 Sep 27;19(1):21.





BGE + saliva Anaphylaxis



???



Approximately 15% of all animal species are venomous.
Gemini2.0 Flash



Critical thinking skill



Thank You


