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Abstract 

In the present investigation, in vivo effects of wasp toxin were evaluated on lactic dehydrogenase (LDH) and acetyl 
cholinesterase (AChE) enzyme activity in serum, liver and gastrocnemius muscles of albino mice. A significant elevation 
was observed in LDH activity in serum, liver and muscles, while the activity of AChE was decreased in serum, liver and 
gastrocnemius muscles of albino mice after injected the sub lethal dose of Polistes flavus venom. Increase in the activity 
of LDH shows liver damage, massive disintegration and necrosis of hepatic cells and leakage of the enzyme into the 
circulation. High LDH level causes intense stress and hypertension and did a significant increase in the rate of oxidation 
in animals. Therefore, elevation in LDH level increases the glucose catabolism for energy production especially in 
anaerobic condition. Besides this, increased level of LDH in muscle and liver cells shows insufficient oxygen supply. In 
experimental animals accumulation of acetylcholine may lead to prolonged activation of acetylcholine receptors and a 
permanent stimulation of nerves and muscle cells resulting in muscular paralysis and finally imposed death in 
experimental animals. Contrary to this, in vitro study of wasp venom toxins directly affected the lactic dehydrogenase 
activity while the venom toxin of the Polistes flavus not directly affects the acetyl cholinesterase in the serum of the 
albino mice. 
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1. Introduction

The paper wasps Polistes flavus are very common species of order- hymenoptera in India and southeastern countries 
such as Asia, China, Nepal, Bangladesh, Pakistan, Sri-Lanka etc. Wasp belongs to the class- Insecta the second largest 
class of Arthropod. The wasps are poisonous insects which frequently sting free dwellers, passerby in rural and urban 
areas. This is a most significant health problem for villages. Wasps inject their toxins into the body of mammals mainly 
man and his pets. In general stinging hymenopterans are active participants in social defense that have greatly 
influenced the relationship. They use stinging for territorial defense mainly operated against predators. This is highly 
adaptive evolutionary mechanism in hymenopterans as they make  lethal attack by envenomation in large number [1]. 
Venom stinging is a strong component that has been developed due to selection pressure during long evolution which 
is used to make territorial defense by insects as stings are highly of painful and toxic and lethal for intruder. In turn, 
they have influenced hunting behavior and learning in at least higher primates [2].  

Hymenoptera venoms are constituted by a complex mixture of chemically or pharmacologically bioactive agents such 
as phospholipase, hyaluronidase and mastoparans. Venoms can also contain substances that are able to inhibit and/or 
diminish the genotoxic or mutagenic action of other compounds that are capable of promoting damages in the genetic 
material [3]. Wasp venom is a mixture of several biologically active components which induce allergic and inflammatory 
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toxic reaction in the body of victims after envenomation and alters the activity of the cellular enzymes and altered the 
normal activity of enzymatic reaction in the body of animals. The venom of the wasp shows multiple biological effects 
such as swelling in skin, inflammation, rhabdomylysis, paralysis and neurotoxic effects.  In contrast, few people show 
allergy to insect venom, display severe local reactions, systemic symptoms including anaphylactic shock [4] and 
generates high creatinine levels, shocks, oliguria, and anemia and even causes death [5]. Venom toxins of Polybia 
paulista showed genotoxic and mutagenic effects and polyamine toxin of wasp is potent open-channel blockers of 
ionotropic glutamate (IGlu) receptors. These toxins act as voltages dependent channel blockers of Ca++ permeable 
AMPARs [6]. Wasp venom components also affects cholinergic signaling plays important role in regulating the growth 
and regeneration of axons in the nervous system [7, 8].  

Venom toxin of Philanthus triangulum (digger wasp), induces paralysis and central as well as a peripheral effects of a 
pre-synaptic as well as a post-synaptic neurons. The pre-synaptic block is the venom probably caused by an inhibition 
of the re-uptake of the transmitter in pre-synaptic and block of the skeletal neuromuscular transmission in post-

synaptic neurons. The venom contains at least four active toxins called alpha, beta, gamma and delta-philanthotoxin (α-
, β-, γ- and d-PTX). Delta-PTX being the most active toxin in blocking glutamate evoked post-synaptic depolarization. 

Insect toxins act upon junctional as well as on the extra-junctional, muscles fibers membranes and block delta-PTX ion 

channels in a dose-dependent manner. Once this channel has been blocked muscle functions loosen[9].  

The venom of African wasp (solitary wasp) Philanthus triangulum contains two different cholinergic factors, a 
competitive and a non-competitive antagonist of the nicotinic receptor of the rectus abdominus muscle of frog Xenopus 
laevis. The venom of the wasp Habrobracon hebetor pre-synaptically blocks excitatory but not inhibitory 
neuromuscular transmission at locust skeletal muscle. Like the natural toxin, synthetic delta-philanthotoxin, (PTX-
4.3.3) acts as a reversible post-synaptic open ion-channel blocker of the glutamatergic neuromuscular system of the 
locust. It also inhibits the high-affinity to re-uptake of glutamate in the nerve endings and glial cells [10]. The venom also 
irreversibly blocks the nicotinic synaptic transmission from the cercal nerve to a giant interneuron in the sixth 
abdominal ganglion and synthetic Thr-bradykinin causes irreversible pre-synaptic activation-induced block of 
transmission in the insect CNS of the cockroach Periplaneta americana [11]. 

Acetyl cholinesterase (AChE) is involved in the termination of the impulse transamination in the body tissues of animals 
by rapid hydrolysis of the nerve transmitter’s acetylcholine. It also remains involve in numerous cholinergic pathways 
in the central nervous system and peripheral nervous systems. The AChE inactivation induced by various inhibitors 
leads to acetyl choline accumulation, hyper stimulation of the nicotinic and muscarinic receptors and disruption of 
neurotransmissions [12]. Wasp Ampulex compressa venom induces a transient paralysis of the front legs in cockroach. 
Venom evokes picrotoxin-sensitive chloride currents in cockroach central neurons, consistent with a GABAergic action 
[13].  It also impose central synaptic block to induce transient effect that result in paralysis of its host [14]. In present 
research investigation effects of venoms toxins were established in LDH and AchE activity in blood serum, liver and 
muscles of albino mice. 

2. Material and methods 

2.1. Collection of paper wasp 

The living paper wasp Polistes flavus also called yellow wasp due to its coat color were collected from different regions 
of Gorakhpur city. The collected wasps were immobilized by quick freezing at -20° C. The venom glands were taken out 
by cutting the last two segment of abdominal regions of wasps. These were homogenized in phosphate buffer saline (50 
mM, pH 6.9) with the help of power homogenizer. The homogenate was centrifuged at 10000 rpm at 4°C for 10 minutes 
and the supernatant was used as crude venom. The crude venom was lyophilized at desire concentration and lyophilized 
venom was used as pure venom of paper wasp. 
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Figure 1 Collection of paper wasp, isolation of venom toxin and inject the venom toxin in albino mice for activity 
testing of LDH and AChE in vivo. 

2.2. Determination of molecular weight and lethality of paper wasp Polistes flavus venom toxins 

Range of molecular weight of different proteins/toxins in the purified wasp venom was determined by running the 
proteins of known molecular weight through Sepharose CL-6B gel column chromatography at the 1ml/minute flow rate. 
A calibration curve was drawn between Ve/Vo log M and with the help of calibration curve range of molecular weight 
of different protein in the purified paper wasp Polistes flavus venom was determined [15]. 

 

Figure 2 Elution pattern of phosphate buffer (50 mM, pH 6.9) extractable venom proteins of paper wasp Polistes 
flavus chromatographed on Sepharose CL-6B column. Absorbance was taken at 640 nm. 

 

Figure 3 Standard proteins chromatographed on Sepharose CL-6B 200 column for determining the molecular weights 
of venom proteins/peptides isolated from Polistes flavus. Proteins used were bovine albumin mol. wt 66,000, egg 
albumin mol. wt. 45,000, pepsin mol. wt. 34,700, trypsinogen mol. wt. 24,000, beta lactoglobulin mol. Wt18,400 and 
lysozyme mol. wt. 14, 300. Elution volumes of unknown proteins were compared with log values on the X-axis for 
estimation of molecular weights. 
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Figure 4Determination of the LD50 of the Polistes flavus venom protein in the albino mice by using mortality which 
was determined by the Probit method (Fenney, 1971). 

The albino mice were injected subcutaneously with the purified venom toxins of different serial concentration and LD50 
was determined at the intervals of the 24 hours. Deformities such as paralysis and neurotoxic effects were also recorded. 
Similarly fourth stage cockroach nymphs were also injected with serial concentration of the venom toxins to determined 
LD50. Mortality was determined by using Abbot’s formula. The LD50 values were calculated at which half of the test 
animals were died. The lethal concentration for 40% and 80% of the LD50 was determined with the doses-mortality 
regression line plotted on the log Probit method’s (Fenney, 1971) [16]. The confidence limits were calculated at 95% 
probability levels. 

2.3. Determination of serum enzymes 

2.3.1. Determination of (LDH) Lactic dehydrogenase 

Changes in the activity of serum lactic dehydrogenase were measured according to the method of Annon (1984) [17]. 
For this purpose, 0.05 ml of blood serum was added to 0.5 ml of pyruvate substrate solution was added to it. The mixture 
was shacked well and incubated at 37ºC for 45 minutes. Now 0.5 ml of 0.4 N NaOH solutions were mixed in test tubes 
and kept for 30 minutes at room temperature. Optical density was measured at 540 nm and it was converted to lactic 
dehydrogenase unit by mean of a special prepared standard curve. Enzymatic activity was expressed as µ moles of 
pyruvate reduced/45 minutes/mg protein. 

2.3.2. Determination of serum (AChE) acetyl cholinesterase 

Changes in the activity of the acetyl cholinesterase (AChE) were measured according to the method of Ellman (1961) 
[18]. For activity testing 0.05 ml of blood serum and 0.10 ml of acetylcholine thio-iodide solution was mixed in a test 
tube. After adding acetylcholine thio-iodide and added 0.05 ml of DTNB and 1.45 ml of PBS were added to it and shacked 
well. Changes in optical density were monitored at 412 nm regularly for 3 minutes at 25ºC. Enzyme activity was 

expressed as µ moles SH hydrolyzed /minute/mg protein. 

2.4. Determination of serum enzymes 

2.4.1. Determination of (LDH) Lactic dehydrogenase 

Changes in the activity of serum lactic dehydrogenase were measured according to the method of Annon (1984) [17]. 
For this purpose, 0.05 ml of blood serum was added to 0.5 ml of pyruvate substrate solution was added to it. The mixture 
was shacked well and incubated at 37ºC for 45 minutes. Now 0.5 ml of 0.4 N NaOH solutions were mixed in test tubes 
and kept for 30 minutes at room temperature. Optical density was measured at 540 nm and it was converted to lactic 
dehydrogenase unit by mean of a special prepared standard curve. Enzymatic activity was expressed as µ moles of 
pyruvate reduced/45 minutes/mg protein. 

2.4.2. Determination of serum (AChE) acetyl cholinesterase 

Changes in the activity of the acetyl cholinesterase (AChE) were measured according to the method of Ellman (1961) 
[18]. For activity testing 0.05 ml of blood serum and 0.10 ml of acetylcholine thio-iodide solution was mixed in a test 
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tube. After adding acetylcholine thio-iodide and added 0.05 ml of DTNB and 1.45 ml of PBS were added to it and shacked 
well. Changes in optical density were monitored at 412 nm regularly for 3 minutes at 25ºC. Enzyme activity was 
expressed as µ moles SH hydrolyzed /minute/mg protein. 

2.5. Determination of enzymes in the tissue of liver and gastrocnemius muscles in albino mice 

2.5.1. Determination of (LDH) lactic dehydrogenase 

Changes in the activity of serum lactic dehydrogenase were measured according to the method of Annon (1984) [17]. 
For activity testing 100 mg tissues were homogenized in 1.0 ml of 0.1M phosphate buffer in ice bath and centrifuged at 
10000 x g for 30 minutes in cooling centrifuge. The supernatant was used as enzyme source and the further process 
was same as previous. 

2.5.2. Determination of (AChE) acetyl cholinesterase 

Changes in the activity of the acetyl cholinesterase (AChE) were measured according to the method of Ellman (1961) 
[18]. For activity testing 100 mg tissue was homogenized in 50 mM phosphate buffer in ice bath and centrifuged at 1000 
x g for 30 minutes in cooling centrifuge. The supernatant was used as enzyme source and the further process was same 
as previous. 

2.6. Determination of total protein in serum, liver and gastrocnemius muscles of albino mice 

Estimation of the total protein in the serum, liver, gastrocnemius muscles were carried out by Lowry’s method (1915) 
[19]. In 0.2 ml of blood serum, 0.3 ml of distilled water was added. Now 5.0 ml of freshly prepared alkaline copper 
solution (Reagent-C/analytical reagent) was added and reaction was allowed for 15 minutes at the room temperature. 
After 15 minutes 0.5 ml of Folin’s reagent (Folin-Ciacalteu) was added in it. Contents were mixed well, after 15 minutes 
a blue color was developed which was measured at 600 nm. On the other hand 100 ml of tissues i.e., liver and muscles 
were homogenized in 10% T.C.A. and centrifuged it 10000 rpm for 10 minutes. The supernatant was used as protein 
source and estimation of the total protein in liver and muscles were done by same procedure described earlier. 

2.7. In vitro determination of enzymes in the serum of albino mice 

For in vitro study of LDH and AChE enzyme activity blood serum was collected from albino mice. From experimental 
mice, blood was drawn from the tail region and collected in clean glass test tube. It was allowed to clot in cold. For 
obtaining serum, clot was carefully separated by using a clean applicator stick around the inner surface of the tube. It 
was centrifuged immediately in a cooling centrifuge machine at the top speed 15000 rpm for removing any particulate 
matter from the pellet. Isolated serum was incubated with different concentrations of wasp toxins (40µg, 80µg, 160µg 

and 320µg) of purified toxin at 37°C. Rest of the procedure was followed similar to in vivo experiment. 

3. Results 

Molecular weight of Polistes flavus venom toxins/proteins was determined by Sepharose CL-6B 200 gel column 
chromatography using standard marker proteins of known molecular weight. The calibration curve indicates that the 
molecular weight of purified venom proteins ranging from 14.3-63 kDa (Figure 3). The toxicity of the purified wasp 
venom toxins of the Polistes flavus toxin was determined against albino mice (Mus musculus). The yellow wasp venom 
proteins obtained from the lyophilization of the two peaks caused toxicity in the albino mice. The LD50 of the yellow 
wasp Polistes flavus venom protein was found 36.11 mg/kilogram body weight i.e., 0.03611 mg/gram body weight of 
albino mice (Figure 4) [20]. 
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Table 1 In vivo effects of 40% of 24-h LD50 of purified venom toxins of Polistes flavus on the activity of lactic 
dehydrogenase in serum, liver and G. Muscles. 

 

Tissues 

Time in hours 

0(Control) 2 4 6 8 10 

 

Serum 

1.390±0.7 

(100.0) 

1.410±0.07 

(101.40) 

1.450±0.07 

(104.30) 

1.510±0.07 

(108.60) 

1.570±0.07 

(112.90) 

1.660±0.07 

(119.40) 

 

Liver 

0.122±0.08 

(100.0) 

0.151±0.08 

(123.77) 

0.168±0.08 

(137.70) 

0.172±0.08 

(140.98) 

0.186±0.08 

(152.45) 

0.198±0.08 

(162.29) 

G. Muscles 
0.152±0.08 

(100) 

0.155±0.08 

(101.97) 

0.159±0.08 

(104.60) 

0.162±0.08 

(106.57) 

0.166±0.08 

(109.21) 

0.172±0.08 

(113.15) 

 

Table 2 In vivo effects of 80% of 24-h LD50 of purified venom toxins of Polistes flavus on the activity of lactic 
dehydrogenase in serum, liver and G. Muscles. 

0 
Time in hours 

0(Control) 2 4 6 8 10 

 

Serum 

1.390±0.79 

(100.0) 

1.421±0.08 

(102.23) 

1.528±0.08 

(109.92) 

1.566±0.08 

(112.66) 

1.678±0.08 

(120.71) 

1.734±0.08 

(124.74) 

 

Liver 

0.122±0.016 

(100.0) 

0.168±0.016 

(137.70) 

0.180±0.016 

(147.54) 

0.190±0.016 

(155.73) 

0.201±0.016 

(164.75) 

0.212±0.016 

(173.77) 

G. Muscles 
0.152±0.08 

(100) 

0.156±0.08 

(102.60) 

0.161±0.08 

(105.90) 

0.175±0.08 

(115.10) 

0.180±0.08 

(118.40) 

0.198±0.08 

(130.20) 

 

Table 3 In vivo effects of 40% of 24-h LD50 of purified venom toxins of Polistes flavus on the activity of acetyl 
cholinesterase in serum, liver and G. Muscles. 

 

Tissues 

Time in hours 

0(Control) 2 4 6 8 10 

 

Serum 

0.664±0.7 

(100.0) 

0.660±0.71 

(99.39) 

0.641±0.70 

(96.53) 

0.625±0.71 

(94.12) 

0.600±0.70 

(90.36) 

0.580±0.71 

(87.34) 

 

Liver 

0.634±0.7 

(100.0) 

0.602±0.7 

(94.95) 

0.601±0.7 

(94.79) 

0.585±0.7 

(92.27) 

0.570±0.7 

(89.90) 

0.531±0.7 

(83.75) 

G. Muscles 
0.524±0.08 

(100) 

0.505±0.08 

(96.37) 

0.495±0.08 

(94.46) 

0.480±0.08 

(91.60) 

0.458±0.08 

(87.40) 

0.416±0.08 

(79.38) 
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Table 4 In vivo effects of 80% of 24-h LD50 of purified venom toxins of Polistes flavus on the activity of acetyl 
cholinesterase in serum, liver and G. Muscles. 

 

Tissues 

Time in hours 

0(Control) 2 4 6 8 10 

 

Serum 

0.664±0.7 

(100.0) 

0.650±0.7 

(98.00) 

0.632±0.7 

(95.20) 

0.617±0.7 

(93.02) 

0.573±0.7 

(86.42) 

0.560±0.7 

(84.33) 

 

Liver 

0.634±0.07 

(100.0) 

0.621±0.07 

(97.94) 

0.592±0.07 

(93.37) 

0.567±0.7 

(89.43) 

0.532±0.7 

(83.91) 

0.501±0.7 

(79.02) 

G. Muscles 
0.524±0.08 

(100) 

0.500±0.08 

(95.41) 

0.491±0.08 

(93.70) 

0.472±0.08 

(90.07) 

0.448±0.08 

(85.49) 

0.405±0.08 

(77.29) 

 

Table 5 In vitro effects of the purified wasp venom toxins of Polistes flavus on lactic dehydrogenase (LDH) and acetyl 
cholinesterase (AChE) on blood serum of albino mice. 

 

Enzymes 

Doses of venom toxin in  µg 

0 μg (control) 40   µg 80   µg 160   µg 320   µg 

 

LDH 

1.393±0.81 

(100) 

1.348±0.81 

(96.76) 

1.302±0.81 

(93.46) 

1.276±0.81 

(91.60) 

1.090±0.81 

(78.24) 

 

AChE 

0.523±0.81 

(100) 

0.136±0.81 

(26.11) 

0.136±0.81 

(26.11) 

0.141±0.81 

(26.95) 

0.137±0.81 

(26.19) 

Values are mean ± SE of three replicates;Values in parentheses indicates percentage level with control taken as 100%;*Significant (p<0.05, Student t-
test); *Significant (p<0.05, F-test).Blood serum, liver and G. muscles was the enzyme and protein source. G. muscles= Gastrocnemius muscles.Lactic 
dehydrogenase (LDH): µ moles of pyruvate reduced/45 minutes/mg protein; Acetyl cholinesterase (AChE): µ moles ‘SH’ hydrolyzed/minute/mg 
protein. 

 

In this section toxic effect of the purified venom toxins of Polistes flavus were observed in albino mice on serum enzyme 
activity of lactic dehydrogenase and acetyl cholinesterase. The albino mice were treated with 40% and 80% of 24-h LD50 
of purified wasp toxins and lactic dehydrogenase (LDH) and acetyl cholinesterase (AChE) enzymes activity were 
measured after 2, 4, 6, 8 and 10 hours of treatment. Wasp venom caused significant increase in lactic dehydrogenase 
activity in serum, liver and muscles of albino mice, while the activity of acetyl cholinesterase was inhibited in treated 
mice in comparison to control mice.  

The activity of lactic dehydrogenase in the serum of albino mice increased 119.40% and 124.74% of the control at 10 
hours of treatment with 40% and 80% of 24-h LD50of wasp venom. Maximum increase in lactic dehydrogenase activity 
was observed the liver after 10 hours of treatment of wasp venom. In liver the maximum increase in lactic 
dehydrogenase activity was 162.29% and 173.77% of the control at 40% and 80% of 24-h LD50respectively. On the 
other hand the activity of the LDH was increased 113.15% and 130.20% of the control at 40% and 80% of 24-h 
LD50respectively in gastrocnemius muscles of albino mice (Table 1 & 2; Figure 5 & 6). 

The activity of the AChE was decreased s up to 87.34% and 84.33% of the control at 40% and 80% of 24-h LD50 

respectively after 10 hours treatment in albino mice when treated with purified wasp toxins. The acetyl cholinesterase 
activity in the liver of albino mice was decreased s up to 83.75% and 79.02% of the control at 40% and 80% of 24-h 
LD50after 10 hours of the treatment respectively. On the other hand in gastrocemius muscles the activity of AChE were 
found 79.38% and 77.29% of the control at 40% and 80% of 24-h LD50 respectively after 10 hours treatment with wasp 
venom (Table 3 & 4; Figure 7 & 8). 

For in vitro study, four concentrations i.e., 40µg, 80µg, 160µg and 320µg of purified venom toxins were used to study 
the in vitro effects on enzymes activity of lactic dehydrogenase and acetyl cholinesterase. Pre-incubation of purified 
venom of wasp causes a significant (p<0.05) dose dependent effects and activity of LDH decreases 96.76%, 93.46%, 
91.60% and 78.24% of the control (100%) at 40µg, 80µg, 160µg and 320µg of wasp toxin (Table and figure) on the other 
hand, the activity of AChE was decreases 26.11% of the control at 40µg but not altered and remain constant at the doses 
of 40µg, 80µg, 160µg and 320µg of wasp toxin respectively(Table 5 and Figure 9). 
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Figure 5 Lactic dehydrogenase activity in serum, liver and Gastrocnemius muscles in albino mice treated with 24-
hours LD50 40%. 

 

Figure 6 Lactic dehydrogenase activity in serum, liver and Gastrocnemius muscles in albino mice treated with 24-
hours LD50 80%. 

 

Figure 7 Acetyl cholinesterase activity in serum, liver and Gastrocnemius muscles in albino mice treated with 24-
hours LD50 40%. 
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Figure 8 Acetyl cholinesterase activity in serum, liver and Gastrocnemius muscles in albino mice treated with 24-
hours LD5080%. 

 

Figure 9 In vitro inhibition of the LDH and AChE enzyme activity by the wasp venom toxin at different doses. 

4. Discussion 

In the present study wasp Polistes flavus venom toxins were purified on Sepharose CL-6B 200 gel filtration column 
chromatography. Venom toxins have shown presence of low molecular weight proteins. These venom toxins displayed 
severe physiological effects such as hemolytic, neurotoxic, cytotoxic activities and paralytic effects in albino mice and 
also caused irreversible flaccid paralysis and effect neuromuscular function in animals [21]. The activity of certain 
metabolic enzymes was also found to be altered after injection of sub lethal dose of purified Polistes flavus venom toxins 
to the albino mice. A significant elevation was observed in serum, liver and gastrocnemius muscles lactic dehydrogenase 
activity, while a significant (p<0.05) reduction was observed in acetyl cholinesterase activity in albino mice. However, 
it is well known that liver synthesize metabolic enzymes and stored them for catabolic activity. However, wasp venom 
toxins disintegrate liver cells and cause liver intoxication. The activity of some enzymes involved in hepatic function 
was measured and envenomation with Hornet's (Vespa orientalis) venom induces enzymatic changes in the liver after 
prolonged, repeated exposures. Wasp toxins cause hepatic damage in rats, in vivo that hinder detoxification process in 
hepatocytes [22]. 

Lactic dehydrogenase is an intracellular enzyme found at high level in tissues, particularly, in liver, heart, skeletal 
muscle, kidney, brain and lungs.  Lactic dehydrogenase is cellular metabolic enzyme with no evident function in 
vertebrate plasma. It also occurs in small concentrations in plasma, which may be delivered from the regular 
physiological shedding of cells [23]. Its activity was found to be increased up to 124.74% in serum (Table 2, Figure 6), 
while in liver and gastrocnemius muscles the activity of the lactic dehydrogenase was increased up to 173.77% and 
130.20% of the control at 10 hour respectively (Table 2; Figure 6). Increase in the level of LDH shows, liver damage, 
massive disintegration of cells and leakage of the enzyme in to the circulation [24]. The genotoxic and mutagenic activity 
of the venom of P. paulista  was due to the action of phospholipase, mastoparans and hyaluronidase, which are able to 
disrupt the cell membrane. LDH thereby interact with the genetic material of the cells or even facilitate the entrance of 
other compounds of the venom which can act on the DNA molecules. This genotoxic and mutagenic action of the venom 
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may be due presence of substances which may trigger inflammatory process and, consequently, generate oxygen 
reactive species that can interact with the DNA of the exposed cells [3].  

Therefore, any detectable increase in their activity in plasma can be used as a reliable indicator of changes in metabolic 
functions and structural damage in tissues [24]. Polistes flavus venom caused massive cellular toxicity in liver cells and 
caused significant alterations in cell permeability of myocardial, liver and smooth muscle cells, which may facilitate the 
release of certain metabolic enzymes out of the cells mainly in to the circulation [25]. Besides LDH, AST or ALT levels 
are valuable and aid primarily in the diagnosis of liver disease. Although not specific for liver disease, it can be used in 
combination with other enzymes to monitor the course of various liver disorders. 

High LDH level shows stress and hypertension, it increases the rate of oxidation in animals. Therefore, elevation in LDH 
level increases the glucose catabolism for energy production especially in anaerobic condition. Besides this, increased 
level of LDH in muscle and liver cells shows insufficient oxygen supply. It is well known that pyruvic acid is the main 
end product of glycolysis in those tissues, which supply oxygen in abundance, but in those tissues where oxygen supply 
is insufficient or in anaerobic state. Example skeletal muscles lactic acid form the usual end product of glycolysis [26]. 
In such cases pyruvic acid is reduced to lactic acid under the influence of lactic dehydrogenase. ***** 

On the other hand activity of serum acetyl cholinesterase was found to be reduced up to 84.33% at 10 hour of the venom 
injection in comparison to control (Table 4; Figure 8). The acetyl cholinesterase activity in liver and gastrocnemius 
muscles was also found to be decreased significantly up to 79.02% and 77.29% at 10 hour in comparison to control 
(Table 4; Figure 8). This inhibition of acetyl cholinesterase activity causes accumulation of acetylcholine molecules at 
the synaptic junctions. The accumulation of acetylcholine may lead to prolonged activation of acetylcholine receptors 
and a permanent stimulation of nerves and muscle cells resulting in muscular paralysis and finally death of animal [27].  

Thr6-bradykinin is a peptide found in the venom of social and solitary wasp Polybia occidentalis olivier (Vespidae).   It 
affects the central nervous system (CNS), but do not show any effect on mammalian cholinergic transmission. 
Nevertheless, this selectivity for the insect CNS, combined with its irreversible mode of action may be relevant to the 
discovery of new sources of insecticides. It implicates role of kinins in the mammalian CNS [28]. The venom of 
Nemopilema nomurai jellyfish induces a significant impact on the economy by producing more than 80% of the globally 
produced raw silk. The enzymes Acetyl cholinesterase (AChEs) is very sensitive to fasciculin inhibition. It is a non-
competitive inhibitor of the hydrolysis of choline and neutral esters by very sensitive AChEs. Fasciculin still behaves as 
a non-competitive inhibitor with choline esters [29]. In contrast, hydrolysis of phenylacetate was unaffected or slightly 
increased with BChEs and a partial competitive inhibition was observed with cobra venom and chicken enzymes. 
Butyrylcholinesterases (BChEs) enzymes lack these amino acids like or one or two of them like cobra venom, insect and 
chicken AChEs are 1000 to 1,000,000 times less sensitive[30]. 

In the present study the Polistes flavus venom protein induce the significance changes in the activity and Lactic 
dehydrogenases and Acetyl cholinesterase activity in the serum, liver and gastrocnemius muscles of the albino mice in 
vivo condition.  As in vitro venom toxin of the Polistes flavus directly effects the Lactic dehydrogenases activity but don 
not directly affect the acetyl cholinesterase in the serum of the albino mice. It indicates that venom toxin of Polistes 
flavus causes biochemical changes in the serum and muscular tissues in the body of the albino mice and these changes 
creates the secondary metabolites in the serum of the mice.  But these secondary metabolites effect the acetyl 
cholinesterase activity in the body of the albino mice (Table 5; Figure 9). However, in vitro condition the venom toxin 
not affects directly induces the activity of the serum acetyl cholinesterase.  This explanation emphasize that Polistes 
flavus venom contains some neurotoxin that actively affects nerve transmission activity in insects  and does inhibition 
of enzymatic reactions involved in it. 

5. Conclusion 

Present research work on enzymatic activity of wasp venom toxins would be used as a bio-marker for determination of 
wasp venom toxicity. This study will assist in wasp venom therapeutics and clinical treatment to restore tissue damage, 

healing of necrosis of hepatic cells and normal function of enzymes in the blood circulation. 
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