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Abstract  
Herbal medicines are widely used because of their effectiveness, less side effects and low cost, so investigation 
on such agents from traditional medicinal plants has become more important in present day studies on medical 
sciences. In present study possible anti hyperglycemic effects of haemocyanin were studied in alloxan- induced 
rats, compared to normal control and diabetic control rats. The blood samples were collected every seven day 
and anti-diabetic effects of haemocyanin were observed every time. The serum and urinary glucose level were 
also studied. 4ml/kgbw/day haemocyanin for 21 days significantly lowered serum glucose level (28%) and 
urinary glucose level (55.2%).  The preliminary study revealed that the haemolymph exhibited a positive effect 
in the studied animals by significantly lowered the serum and urinary glucose  levels in normal rats used in this 
study. 
__________________________________________________________________________________________ 
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INTRODUCTION 
Haemocyanins, copper-containing respiratory 
proteins, are found in arthropods including the 
Crustacea, Chelicerata, Myriapoda, and some species 
of Insecta (Markl 1986, van Holde and Miller 1995, 
Sánchez et al. 1998, Hagner-Holler et al. 2004).  The 
basic structure of an arthropod hemocyanin is a 
hexamer of 6 similar or identical subunits; each 
subunit contains a binuclear dioxygen-binding site, 
and each site possesses 2 copper atoms, CuA and 
CuB, each of which is coordinated by 3 histidyl 
residues (Linzen et al. 1985, van Holde and Miller 
1995).  The molecular masses of each subunit of 
crustacean hemocyanins are estimated to range from 
72,500 to 79,500. Hexamer or their multiples (2, 4, 6, 
and 8x) form functional native hemocyanin 
complexes in hemolymph (Markl and Decker 1992).  
 
Rare chemicals with incomparable therapeutic effects 
are common features of snails such as the conus snail 
that produces a highly potent analgesic derived from 
conotoxin. Apart from epibathidine, an alkaloid 
found from the skin of the endangered Ecuadorian 
frog, Epipedobates tricolor, it is the most potent 
analgesic of animal origin. The modified compound 
is known as Prialt and has been found to be very 
effective against severe pain, being a 1000 times 
more potent than morphine (Soewu, 2008). 
 
Study has also revealed the ability of the 
haemolymph of the African Giant Snail to reduce 
weight. The animals administered haemolymph had 

an average weight loss of 8.5% over a period of 
fourteen days of continuous administration while 
animals which served as control and administered 
with water only, gained an average weight of 10.5% 
over the same period. This could therefore justify the 
use of the haemolymph of Achatina fulicain shedding 
of weight as previously reported by Adams (1999). 
Furthermore, this study showed that the haemolymph 
of Achatina fulicahad no effect on the PCV level of 
the test animals. This indicates that the haemolymph 
has no antianaemic potentials contrary to the 
traditional belief and previous report that it has ability 
to cure anaemia (Mead, 1961). 
 
The haemolymph significantly lowered the 
cholesterol level of the test animals by 37.9%, 32.9%, 
49.9% 44.8%, on day 3, 8, 10 and 14 respectively 
while the mean triglyceride values of the test animals 
were reduced by 39.9%, 25.1%, 29% and 18.4% on 
days 3, 8, 10 and 14 respectively. This reduction in 
the triglyceride levels of the animals could therefore 
justify the use of the haemolymph in the management 
of hypertension, atherosclerosis, obesity and Diabetes 
Mellitus as previously reported.  
 
Finally, though the haemolymph of Achatina 
fulicacan be effective in shedding weight, lowering 
cholesterol and triglycerides, caution should however 
be exercised in its continuous administration because 
of its likely effects on the livers and kidneys. The aim 
of this study is to investigate the biochemical effect 
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as well as the effect of haemolymph on the blood 
glucose level of normal rats. 
 
MATERIAL AND METHODS  
Animal Collection 
African Giant Snails were bought from Keffi Market, 
Nasarawa State. A total number of 45 albino mice of 
an average weight of 250g, obtained from Bingham 
University animal house was used for the experiment.  
 
Haemolymph Collection 
The apex of the snails was opened by method 
adopted from Akinloye and Olorode (2000). 
Thehaemolymph was drained into a clean Petri dish. 
An equal volume of ice-cold anticoagulant (18 mM 
Tris-HCl, 50 mM EDTA, 32.4 g/l NaCl, 1.0 g/l KCl, 
and 0.3 g/l glucose; pH 7.5) was immediately added 
to the hemolymph samples.  Then the hemolymph 
samples were centrifuged at 1000 x g for 5 min to 
remove cells and particulate matter, and the 
supernatant was collected and stored at -20°C 
 
Induction of Hyperglycemia 
The rats were injected with alloxan monohydrate 
(150 mg/kg). Blood was taken to confirm 
hyperglycemia seven days after induction by the 
quantitative determination of urinary and blood 
glucose levels. Urine glucose levels increase from 
50±1.44mg/dl (normal rats) to 146 ± 2.12 (diabetic 
rats); while serum glucose level increased from 
100±1.34mg/dl (normal rats) to 250±2.34. 
 
Biochemical Screening 
Treatment of hyperglycemic rats, taken from 
Bingham University animal house, and maintained on 
a normal diet and filtered tap water, were used in the 
experiment. For baseline data, blood was drawn from 
all animals by marginal vein of ear and allowed to 
clot. Immediately, the clotted blood was centrifuged 
at 3,500 RPM for 30 minutes. The serum was 
separated and stored at -4 ºC for later analysis.  
 
Experimental Design  
Forty five (45) male rats weighing 0.25kg were taken 
for the present experimental purpose. After fourteen 
days of acclimation, the animals were divided into 
five groups. Each group was separately housed. Free 
access to water and standard pellet diet was provided 
to all rats. The first group (5 rats) (Group A)was used 
as control and fed with standard chow and tap water 
and another five (5) (Group B) represents the group 
of rats induced with alloxan monohydrate (150 
mg/kg) and treated with glucophage XR oral. In 
remaining thirty five (35) rats, hyperglycemia was 
induced by alloxan monohydrate (150 mg/kg) by 
intraperitoneal administration. After seven days, the 
fasting blood glucose was determined in all the 
groups. The rats with blood glucose level more than 
250 mg/dl, were considered as diabetic. Diabetic rats 
were divided into three further groups. Groups C, D 

and E represent the group of rats induced with 
alloxan monohydrate (150 mg/kg) and treated with 
1ml/kgbw/day, 2ml/kgbw/day and 4ml/kgbw/day 
respectively with haemolymph.  Biochemical Assays 
For analysis the blood samples were collected every 
seventh day of experiment, the blood was collected in 
the centrifuge tube and allowed to clot. After 
centrifuging at 20,000 rpm for 10 min, the 
supernatant (serum) was collected and the level of 
serum glucose and urine were determined by the 
respective standard assay kit (Bucolo and David, 
1973; Pearson et al., 1953; Natochin and 
Shakhmatova, 1973;Richmond, 1973) 
 
RESULTS AND DISCUSSION  
The serum and urinary glucose concentration in 
control and alloxan induced diabetic rats is presented 
in table 1 below. 
 
In the control serum sample, glucose concentration 
was 100±1.34mg/dl. This value rose to 250±2.34 
mg/dl within seven days of intraperitoneal 
administration of alloxan. Similar trend was observed 
in the urine sample. The difference between the 
control and alloxan- treated rats both in serum and 
urine was statistically significant (p<0.05). 
 
Table 1: Glucose Concentration in the Serum and 
Urine 

 
Sample          Serum(mg/dl)  Urine (mg/dl)  
Control Rats              100±1.34           50±1.44 
Hyperglycemia induced rats  250±2.34    146±1.64 

Values are mean ± S.E.M for three determinations 
 
Effects of extracts of haemocyanin on urinary levels 
of glucose in normal, control and hyperglycemia 
induced rats after 7, 14, and 21 days of 
intraperitoneal administration is presented in Table 2. 
After 21 days of intraperitoneal administration of 
4ml/kgbw/day of haemocyanin, urinary level of 
glucose was significantly reduced from 145±3.12 
mg/dl to 80 ±2.39mg/dl (p<0.05). 
 
An orthodox diabetic drug known as Glucophage XR 
oral was also administered to the alloxan induced rats 
for 21 days and a significant decrease in the urinary 
glucose level was observed. The urine glucose level 
reduced from 145±3.23mg/dl to 49± 2.08mg/dl. 
 
Table 2: Urinary glucose concentrations 

Treatment 7 Days 
(mg/dl) 

14 Days 
(mg/dl) 

21 Days 
(mg/dl) 

Normal (no treatment) 50± 1.34 48± 1.56  45± 1.28 
Glucophage XR oral 
control 

 145±3.23 62±2.76  49±2.08 

Group C 148±2.96a 145±2.19b 95 ±2.10c 
Group D 145±3.48a 139±3.16b 88 ±2.86c 

Group E 145±3.12a 93±1.08b 80 ±2.39c 
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Values are expressed as Mean ± S.E.M for three 
determinations, a=significantly higher compared with 
normal at p<0.05, b and c=significantly lower 
compared with diabetic control at p<0.05  
 
The effect of of haemocyanin on serum glucose level 
in normal, control, and hyperglycemia induced rats 
after 7, 14, and 21 days of intraperitoneal 
administration is presented in Table 3. 
 
After 21 days of intraperitoneal administration of 
4ml/kgbw/day of haemocyanin , serum level of 
glucose was slightly significantly reduced from 
250±3.98mg/dl to 70± 2.35mg/dl (p<0.05). 
 
Glucophage XR oral, a diabetic drug was used to 
treat the alloxan induced rat without administering 
the extract to the rats, and there was a significant 
decrease in the serum glucose level from 
255±3.48mg/dl to 86±3.09mg/dl. 
 
Table 3: Effects of extract of haemocyanin on 
glucose concentration in the serum of rats 

Treatment 7 Days 
(mg/dl) 

14 Days 
(mg/dl) 

21 Days 
(mg/dl) 

Normal (no 
treatment)  

250±2.34  248± 1.56  245± 1.28 

Glucophage XR 
oral control 

255±3.48 140±4.11  86.3±3.09 

Group C  250±2.74a 185±3.06b 102±2.36c 

Group D 252±389a 175±4.32b 88 ±2.86c 

Group E   250±2.96  143.0±4.44b 70±2.35c  
Values are expressed as Mean ± S.E.M for three 
determinations, a=significantly higher compared with 
normal at p<0.05, b and c=significantly lower 
compared with diabetic control at p<0.05 
 
The present study was undertaken to study the effect 
of haemocyanin on blood glucose and urinary 
glucose level in alloxan induced hyperglycemic rats 
in order to confirm scientifically the effect on serum 
glucose as well as on urinary glucose level in the 
treatment of hypergylcemia. Administration of 
alloxan (150 mg/kg) led to about 3- fold elevation of 
fasting blood glucose levels, which was maintained 
over a period of 4 weeks. One month of daily 
treatment with haemocyanin caused a significant fall 
in elevated blood glucose levels from 250 to 70 mg/dl 
(28%) in hypergylcemic rats. It is well established 
that alloxan administration to experimental rats 
selectively causes pancreatic β cell-membrane 
disruption and cytotoxicity after its intracellular 
accumulation The anti-hyperglycaemic activity 
caused by haemocyanin is due to the presence of 
stress protein also known as the heat-stress 
protein(HSPs)(Bocking et al,2002) .Table 3 shows 
the effect of haemocyanin on serum glucose level and 
it is clearly observed that the serum glucose level was 
increased after the injection of alloxan (40%) in 
hypergylcemic rats but after consistently treating with 
haemocyanin with normal diet, the shooting rate of 
serum glucose was dropped. Haemocyanin has 

hypoglycaemic effect on serum glucose level on rats 
but further extensive investigations including 
histopathology and blood insulin level determination 
are needed to confirm and clear the mechanisms 
involved in hypoglycaemic effect of haemocyanin in 
hypergylemic rats. Reduced blood glucose level 
observed in the present study agrees with the reports 
showing the hypoglycaemic effect of haemocyanin. 
The results confirmed that raw haemocyanin has 
significant hypoglycaemic effect. Therefore, the 
present study reinforces the findings of previous 
studies that garlic had a significant effect in reducing 
blood glucose (Sheela C.G, Augusti K.T, 
1992,;Sheela C.G, Kumud K, Augusti K.T,1995; 
Kasuga S, Ushijima M, Morihara N, Itakura Y, 
Nakata Y,1999 and Liu C.T, Hse H, Lii C.K, Chen 
P.S, Sheen L.Y,2005) 
 
CONCLUSION 
The administration of haemocyanin to rats in this 
study reduced blood glucose levels, and caused 
vascular changes in their liver and the pancreas 
associated with increased blood flow in these tissues 
that would ultimately cause increased delivery of 
metabolites (e.g. glucose). This would suggest that 
there could be increased movement of insulin from 
the pancreatic Islet cells by the bloodstream and 
increased deposition of glycogen in the liver. The 
potency was measured in terms of level of reduction 
in blood and urine glucose levels. There was a 
significant decrease in urine and blood glucose levels, 
after 21 days of intraperitoneal administration of 
haemocyanin in the alloxan induced rats. 
 
Adler et al, (2000) pointed out that hypergylcemia is 
a chronic disease with no cure and medicinal 
emphasis must be on managing/avoiding possible 
short-term as well as long-term hypergylcemia -
related problems. With this, the major goal or aim in 
treating or managing hypergylcemia is controlling 
and reducing blood glucose to a level which will not 
further damage to the body. The result of this study is 
in agreement with the observation of Adler et al, 
(2000). The results showed a significant reduction in 
urine and blood sugar levels, following the 
intraperitoneal administration of haemocyanin 
without necessarily causing an abnormally low level 
of blood sugar. However, future studies involving 
diabetic rats would throw more light as to the exact 
mechanism of action. 
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