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Editorial

Basic research on antitoxin profiles: a key link to 
the management of snakebites

Snakebites are one of the World Health Organization’s neglec-
ted tropical diseases (NTDs) that are categorized as a global 
public health problem [1]. Outcomes of the treatment for sna-
kebite can range from death to amputations or full recovery, 
depending on community factors (first aid care and timely 
patient transportation) and the health care system (antive-
nom accessibility and the availability of competent healthcare 
providers) [2]. Many unwanted outcomes can be prevented 
through the use of appropriate first aid methods, timely arrival 
at healthcare facilities, and proper access to specific types of 
antivenoms. Snake venoms prominently include hemotoxic/
cytotoxic (extensive swelling, internal hemorrhage, and tissue 
necrosis), myotoxic (muscle breakdown and nephropathy), 
and neurotoxic (muscle paralysis) subtypes [2–5]. Interestin-
gly, the neurotoxic and myotoxic venoms of Daboia siamensis 
(Eastern Russell’s viper), a common Russell’s viper in Asia, 
especially in Thailand [5] and China [6], contain the phos-
pholipase A2 (PLA2) enzyme that damages cell membranes 
through the hydrolysis of phospholipids into fatty acids and 
lysophospholipids, leading to bleeding and motor nerve termi-
nal damage, especially with the delayed antivenom administ-
ration [7]. Although the PLA2 enzyme in D. siamensis venom 
is highly complex and exhibits geographical variation, PLA2 
is one of the most abundant and toxic components in snake 
venom, causing tissue damage, myotoxicity, and bleeding. 
Neutralization of the PLA2 enzyme is therefore a possible 
crucial therapeutic strategy.

Of interest, certain snakes can provide immunity to the 
venoms of other snakes. In this regard, PLA2 inhibitors are 
identified in the blood and internal organs of several snakes. 
For example, the gamma-type of PLA2 inhibitor (PLIγ) is iden-
tified from the serum of the non-venomous ringed water snake 

(Sinonatrix annularis) [8]. In this issue, Thaveekarn et al. [9] 
demonstrated PLA2 activity in five various venomous snakes, 
with the highest PLA2 activity in D. siamensis. The sequencing 
of PLIγ from S. annularis was used to synthesize a PLIγ that 
attenuates the hemorrhagic activity of D. siamensis venom in 
mice, as indicated by the minimum hemorrhagic dose. Addi-
tionally, PLIγ neutralizes PLA2 activity of crude D. siamensis 
venom by up to 34.8% in in vitro and decreases hemorrhagic 
spots on the inner surface of mouse skin by approximately 
30.2% compared with controls. The authors concluded that 
PLIγ effectively inhibited PLA2 activity and mitigated the 
hemorrhagic effects induced by D. siamensis venom [9]. The 
findings on PLIγ contribute to the broader research initiative 
aimed at developing next-generation antivenoms that do not 
neutralize the venom based on immune responses, but rather 
utilize the enzymatic function. However, the enzymatic venom 
neutralization needs further refinement to produce antivenoms 
with improved safety and efficacy profiles. Currently availa-
ble commercial anti-snake venoms are often associated with 
adverse allergic reactions (serum sickness) and exhibit limited 
effectiveness against PLA2 toxins. The combination of immu-
nity- and enzymatic-based anti-snake venom might reduce the 
side effects and improve anti-venom effectiveness, especially 
through the reduction in PLA2-induced tissue damage. More 
studies are crucially required.

Finally, basic hospitals can appropriately manage sna-
kebite subjects when the suitable anti-venoms are at hand 
with the proper selection of the appropriate anti-venoms. 
This is essential if envenomed patients are to be treated 
early. Basic research on antitoxin profiles is still essential 
for all health facilities to successfully care for their snake-
bite subjects [10].

*Correspondence to: Editorial Office of Asian Biomedicine, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand,  
email: abmjournal@chula.ac.th

 Open Access. © 2025 Editorial Office of Asian Biomedicine, published by Chulalongkorn University.    This work is licensed under 
the Creative Commons Attribution 4.0 International License.



� Basic research on antitoxin profiles: a key link to the management    315Asian Biomed (Res Rev News) 2022; 19(6):314–315

References

[1]	 Minghui R, Malecela MN, Cooke E, Abela-Ridder B. WHO’s 
snakebite envenoming strategy for prevention and control. Lancet 
Glob Health. 2019; 7:e837–e838.

[2]	 Thein MM, White J, Peh CA, Lassi Z, Mahmood MA. Snakebite 
health outcomes and influencing factors in high-incidence Asian 
countries: a systematic review. Toxicon. 2025; 265:108499. doi: 
10.1016/j.toxicon.2025.108499

[3]	 Pandit K, Rawal A, Maskey HMS, Nepal G. Neurological and neuro-
ophthalmological manifestations of snake bite: a systematic review. 
Ann Med Surg (Lond). 2023; 86:392–400.

[4]	 Chesor M, Chaisakul J, Promsorn P, Chantkran W. Clinical laboratory 
investigations and antivenom administration after Malayan pit viper 
(Calloselasma rhodostoma) envenoming: a retrospective study from 
Southernmost Thailand. Am J Trop Med Hyg. 2024; 110:609–17.

[5]	 Chanhome L, Cox MJ, Wilde H, Jintakoon P, Chaiyabutr N, Sitprija V.  
Venomous snakebite in Thailand. I: medically important snakes. Mil 
Med. 1998; 163:310–7.

[6]	 Lay M, Liang Q, Isbister GK, Hodgson WC. In vitro toxicity of 
Chinese Russell’s viper (Daboia siamensis) venom and neutra-
lisation by antivenoms. Toxins (Basel). 2022; 14:505. doi: 10.3390/
toxins14070505

[7]	 Murakami M, Sato H, Taketomi Y. Updating phospholipase  
A2 biology. Biomolecules. 2020; 10:1457. doi: 10.3390/biom 
10101457

[8]	 Le Z, Li X, Yuan P, Liu P, Huang C. Orthogonal optimization of 
prokaryotic expression of a natural snake venom phospholipase 
A2 inhibitor from Sinonatrix annularis. Toxicon. 2015; 
108:264–71.

[9]	 Thaveekarn W, Noiphrom J, Leelahavanichku A, Khow O. 
Recombinant phospholipase A2 inhibitor of Sinonatrix annularis 
(ringed water snake) attenuates hemorrhagic action of the venom 
from Daboia siamensis (Siamese Russell’s viper). Asian Biomed (Res 
Rev News). 2025; 19:395–402.

[10]	 Quraishi NA, Qureshi HI, Simpson ID. A contextual approach 
to managing snake bite in Pakistan: snake bite treatment with 
particular reference to neurotoxieity and the ideal hospital snake 
bite kit. J Pak Med Assoc. 2008; 58:325–31.


