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INTRODUCTION

Snail is a terrestrial, shell-bearing animal, belong-
ing to the phylum Mollusca and class Gastropoda. It is 
normally more active after dusk and when the ground is 
damp [1]. The haemolymph is regarded as a blood ana-
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ABSTRACT

Antioxidants are compounds that eliminate oxidative stress in bio-
logical systems. The activities of antioxidants in black and white-skinned 
snails have not been compared in literature. This study was carried out 
to compare the antioxidants (glutathione peroxidase – GPx, superoxide 
dismutase – SOD, malondialdehyde – MDA, catalase) activities in the 
haemolymph of the white and black-skinned snails (Archachatina margin-
ata) as well as their lipids profiles. Twenty (20) giant African land snails 
(10 black-skinned and 10 white-skinned snails) were used in the exper-
iment. The lipid profile of white-skinned snails was higher than that of 
black-skinned snails. White-skinned snails have higher SOD activities 
than black-skinned snails. However, MDA, catalase and GPx activities in 
black-skinned snails were higher than that of white-skinned snails. The 
black-skinned snails were more endowed to cope with environmental dis-
turbances than their white-skinned counterparts.
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logue found in all arthropods and most molluscs [2]. It is 
blue, indicating the presence of haemocyanin, a blue cop-
per-containing pigment in the solution. It is composed of 
water, inorganic salts (mostly Na, Cl, K, Mg and Ca) and 
organic compounds (mostly carbohydrates, proteins, and 
lipids) [3].
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Various parts (haemolymph, flesh, shell, slime) of the 
giant African land snail have been used in traditional med-
icine in Nigeria to treat tuberculosis, measles, high blood 
pressure, headache and cough [1]. The increased use of 
snail haemolymph in native medicine is likely due to its 
antioxidant content. Lawal et al. [4] reported the presence 
of antioxidant activities in the haemolymph of land snails 
Achatina achatina and Archachatina marginata, referring 
to them as natural sources of antioxidants.

Many factors influence the activity of antioxidants in 
land snails. Hermes and Storey [5] observed that aestiva-
tion, anoxia, and dry and hot environments increased the 
activities of antioxidants while Lawal et al. [4] opined that 
antioxidant activities in snail haemolymph have ability to 
protect albino rats from potential oxidative stress from liv-
er damage by carbon tetrachloride (CCL4) poisoning.

One ecotype of snails that has been extensively used 
in traditional medicine is the albino snails popularly called 
the white-skinned snail. This snail, although edible, is not 
eaten by some people because of taboos and superstitions 
surrounding it [6] It is believed to be dedicated as a sacri-
fice to gods. Ketiku and Adeleke [7] compared the nutrient 
composition of the flesh of the normal snails with that of 
the albino (white-skinned). They observed a significantly 
higher (P < 0.05) protein and minerals in the albino snail 
than in the normal skinned. Albinism is a hereditary defi-
ciency of pigmentation that may involve the entire body or 
parts of the body. It is believed to be caused by an enzyme 
deficiency involving melanin metabolism during prenatal 
development [8]. There are two main types of albinism in 
snails: albino-shelled and albino-bodied but the genes re-
sponsible for them are unknown. 

Literature abounds with many studies on haemolymph 
antioxidant activities based on species variation, body 
weight, age, habitat, and feeding [9, 10] while little atten-
tion is paid to the white-skinned (albino) snail. This study 
aims to evaluate lipids and the antioxidant composition of 
the haemolymph of black-skinned and white-skinned giant 
African land snails, Archachatina marginata.

MATERIALS AND METHODS

Snail Collection
Twenty giant African land snails (10 black-skinned and 

10 white-skinned snails) with the average weight of 150 ± 

02g were bought from a private snail farm in Abeokuta, 
Ogun State, Nigeria.

Haemolymph Collection
The snails were thoroughly cleaned to remove dirt 

from their shells and apertures. The apex of the snails was 
carefully cracked open, adopting the method from Akin-
loye and Olorode [11]. The haemolymph from the black-
skinned and white-skinned snails was drained into sepa-
rate and clean sample bottles.

Determination of Antioxidant Levels
Fresh haemolymph samples collected into plain sam-

ple bottles were immediately centrifuged. The supernatant 
(serum) was then frozen for the antioxidant analyses. The 
supernatants were analyzed for lipid profile (cholesterol, 
triglycerides, and lipoproteins) and antioxidant activities 
(catalase, glutathione peroxidase, superoxide dismutase, 
lipid peroxidation) using Brigelius-Flohé and Maiorino 
[12] methods. Superoxide dismutase (SOD) activity was 
determined spectrophotometrically at 420 nm by measur-
ing the inhibition of autoxidation of pyrogallol, a superox-
ide-reacting indicator molecule (SRIM) that competes with 
SOD for the reaction with superoxide in alkaline medium 
(pyrogallol / SOD + O2

− + 2H+ → H2O2 + O2). The specific 
activity of SOD was expressed as units/g haemolymph or 
pyrogallol 50 % oxidation auto-inhibition/min/g haemo-
globin using a pyrogallol molar extinction coefficient (Σ) 
of 8.0 × 105 M−1 cm−1.

Catalase activity was determined spectrophotometri-
cally at 374 nm by measuring the rate of decomposition of 
hydrogen peroxide (2H2O2 → 2H2O + O2). The specific ac-
tivity of catalase was expressed as units/g haemolymph or 
mmol H2O2 degraded/min/g haemoglobin using the H2O2 
molar extinction coefficient (Σ) of 43.6 M−1 cm−1.

Glutathione peroxidase (GSPx) activity was deter-
mined spectrophotometrically at 420 nm by measuring 
the residual GSH content during the decomposition of hy-
drogen peroxide using GSH as co-factor (H2O2 + 2GSH 
→2H2O + GSSG). GSPx specific activity was expressed 
as units/g haemolymph or nmol of residual GSH/min/g 
haemoglobin using a GSH molar extinction coefficient (Σ) 
of 9.6 0.017 mM−1 cm−1.

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/catalase
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Statistical Analysis
Data collected from the experiments were analyzed us-

ing the Student T-test. Significant difference was set to P 
< 0.05.

RESULTS

 	 The lipid profile of the haemolymph of black- 
and white-skinned snails is presented in Table 1. The 
haemolymph of the white-skinned snails had significant-
ly (P < 0.05) higher total cholesterol, triglycerides, and 
High-Density Lipoprotein than the black-skinned snails. 
However, the haemolymph of black-skinned snails record-
ed significantly higher Very Low-Density Lipoprotein than 
their white-skinned counterparts.

Table 1:  Lipid Profile of Black and White-Skinned Snails 
Haemolymph (Mean± SD)

Lipids Black-skinned snail White-skinned snail

Total cholesterol (mg/dl) 15.10 ± 0.05b 17.30 ± 0.08a

Triglycerides (mg/dl) 18.30 ± 0.10b 20.20 ± 0.04a

VLDL (mg/dl) 10.33 ± 5.77a 4.04 ± 0.04b

HDL (mg/dl) 7.55 ± 0.07a 8.65 ± 0.06a

Values in rows with different superscripts are statistically different  
(p < 0.05)

The black-skinned snails had significantly higher an-
tioxidant activities in the haemolymph than the white-
skinned snails (except for the SOD), however, there was 
no significant difference in the activities of GPx (Table 2). 

Table 2. Antioxidant Activities in the Haemolymph of Black and 
White-Skinned Snails (Mean± SD)

Antioxidants Black-skinned snail White-skinned snail

SOD (U/L) 1.52 ± 0.03b 2.01 ± 0.01a

MDA (U/L) 2.34 ± 0.05a 1.59 ± 0.04b

Catalase (U/L) 2.11 ± 0.06a 1.95 ± 0.03b

GPx (U/L) 1.24 ± 0.02a 1.03 ± 0.02a

Values in rows with different superscripts are statistically different  
(p < 0.05)

DISCUSSION 

White-skinned snails had been reported to exhibit slow-
er growth and less activity than the black-skinned ones [3]. 
This reduced activity recorded by the white-skinned snails 
might be responsible for accumulating lipid derivatives in 

their haemolymph. Lipids are energy sources that supply 
more energy than carbohydrates to both snail embryos and 
adults [14, 15], but when not utilized, they accumulate 
in the tissues. Ketiku and Adeleke [7] similarly reported 
higher protein and mineral concentrations in the flesh of 
white-skinned snails.  The absence of melanin pigment 
in white-skinned snails makes them sensitive to light and 
heat, thus withdrawing most times, especially during the 
day [13].  

Black-skinned snails are usually active and carry out 
mating and feeding activities during the last hours of the 
day (18:00- 24:00 GMT) [2]. They also perform some of 
these tasks immediately after the rain during the day when 
the temperature is low and relative humidity is high [1]. 
These activities expose black-skinned snails to more reac-
tive oxidative stress (ROS) than white-skinned snails that 
are usually restricted in their habitat [16].

Higher activity rates displayed by black-skinned snails 
either in the wild or in captivity expose them to more oxi-
dative stress than the white-skinned snails, hence requiring 
more antioxidant defenses. The land snail, Otala lacteal, 
exhibits an increase in activities of foot muscle superox-
ide dismutase, catalase, and glutathione S-transferase [17] 
in preparation for dealing with oxidative stress during the 
arousal process from aestivation. Other factors like habi-
tat, age, and feed have significant roles on the antioxidant 
activities of snails. For instance, pollutants (CCL4 and 
AG-NP) reduced the antioxidant activities in Archachati-
na marginata and Biomphalaria alexandrina, respectively 
[4, 7]. Water snail, Cornu aspersum aspersum fed with dif-
ferent protein sources showed significant changes in their 
antioxidant activities and chemical composition [9].

Furthermore, due to the higher metabolic activity of 
black-skinned snails, they consume more oxygen than 
their white-skinned counterparts, which can cause ROS. 
The increased rate of oxygen consumption in the desert 
snail, Oreohelix spp., led to a higher rate of ROS genera-
tion which also elicits increased antioxidant defense mech-
anisms to protect the tissues [17].

CONCLUSION

In conclusion, black-skinned snails had more an-
tioxidant activities and less lipid concentrations in the 
haemolymph than the white-skinned snails in order to pro-
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tect their tissues from damage caused by ROS warranted 
by their higher activities.
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