BEST: International Journal of Humanities, Arts, \
Medicine and Sciences (BEST: IJHAMS)
Medicine and ¢ Best Journals

Vol. 2, Issue 12, Dec 2014, 1-10 Knowledge to Wisdom
© BEST Journals /

ISOLATION AND PARTIAL PURIFICATION OF PHOSPHOLIPASE FROM VENOM
OFECHIS CARINATUS AND STUDY OF ITS EFFECT ON LIPID PROFILE OF
HYPERCHOLESTEROLEMIA MALE RATS

MOHAMMED A. OUDA !, KHALID G. AL-FARTOSI %& ASMAA A. KADHUM 3
L3Department of Chemistry, College of Science Uniigist Thi Qar, Iraq
“Department of Biology, College of Science Universif Thi Qar, Iraq

ABSTRACT

The current study included isolation and purificatbf phospholipase frofachis caraintuszenom that obtained
from Said Dakhell after drying of venom, the puwifiion steps were performed on crude enzyme coenfwisexchange
chromatograph use sephadex G-25, after that gedtidn chromatography by use carboxy methyl. Ngneups of male
rats Rattus norvegicysused one group (negative group) and two groupaldbr induced high cholesterol diet for and
two groups for injected by purified enzyme, andeothroups for prevention and induced high cholestnd injected by
purified enzyme. The results showed a significantéase in the body weight of male rats in groupghvinduced high

cholesterol fed and a significant decrease in taytweight of male rats in groups treated with piadipase.

The results were recorded a significant increasmircentrations TCH, TG, VLDL, LDL and Atherogenitiex
in groups treated with cholesterol and a significdacreasing in groups injected with phospholipasthjle HDL
concentration showed a significant decreased inggdreated with cholesterol and a significantéasing in groups
injected with phospholipase.

KEYWORDS: Phospholipasekchis CarinatusLipid Profile
INTRODUCTION

Echis carinatusis a venomous viper species found in parts of theédM East, central Asia, and especially the
Indian subcontinent. It is the smallest of the lgr dangerous snakes of India as found in Sri harikangladesh,
Pakistan, Afghanistan, Oman, United Arab Emirales) and south of Irag. The snake is found in placaway about15
kilometers southeast of the city of Nasiriya in-Glair in an area called Said Dakhell so called ®sikhell snake as well
as to the large presence in this regidoger, 1984; Whitaker, 1990; McDiarmid et al., 199; Afrasiab et al., 2012)
Snake venom is modified saliva to a large exteomsists in a set of glands called endocrine toxiaihich secretes a
poison which to base fangs modified for injectias,instilled in the body of the prey and thus entke poison to the body
of the prey and acts on the paralyz@huchot and Roland, 1994) The glands that secrete the zootoxins are a
modification of the parotid salivary gland foundather vertebrates and they are usually lying ahesade of the head
below and behind the eye and encapsulated in aulaussheath, the glands have large alveoli in wihighsynthesized
venom is stored before being conveyed by a ducthéo base of channeled or tubular fangs through hwihiicis
ejected.Venoms contain more than 20 different camgs, mostly proteins and polypeptidétalliday and Tim, 2002;
Bottrall etal., 2011)
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The term phospholipase is refer to the group hg@reous of enzymes have the ability to hydrolysisre or
more of the ester linkage in compounds fats phdsgile which serve as a substance of this enzyndeeaich enzyme is
able to break the ester bond, so this enzyme diviia® several main types PLA, PLB, PLC, P[Ghannoum, 2000)

The major lipids are fatty acids, Triglycerides (TGholesterol (free and esterified cholesterotj phospholipids
(PL). They are important in maintaining the struetof cell membrane (cholesterol and phospholipisi&groid hormone
synthesis (cholesterol), and energy metabolism & fatty acid)Liu, 2002). The term lipid has been loosely defined as
any of a group of organic compounds that are irfdelin water but soluble in organic solve@®nmith, 2000) Because
lipids are water-insoluble molecules, they canmetttansported in aqueous solutions, such as plaBorathat reason,
lipids are transported in plasma as macromoleccenplexes known as lipoproteiriBauer, 2004; Johnson, 2005)
Plasma lipoproteins are typically classified intefmajor subclasses on the basis of their desditieL, LDL, IDL, VLD
and Chylomicrons (CMijBetteridge, 2000)

MATERIALS AND METHODS
Collection of Snakes

Echiscarinatusias obtained from Said Dakhell and put it in a glaage the dimensions (50 * 50)cm after that
collected several samples of snake venom andthenvevas collected and preserved in glass dishdwifréezer directly,
then drying the venom sample by freeze dryer deiricthe Food Industries Department. Agriculture I€ge, Basra

University.
Extraction and Purification of the Phospholipase Emyme
Phospholipase enzyme was extracted and purifieardiog to the metho¢Dale and Smith, 1971)
» PhosphateBuffer Solution:

Attended a phosphate buffer solution with the catration of 0.02 Mof mixing KHPO, and KHPQO, with the
pH =7.2. Venom crude freeze-dried cooling-sizech#pdissolve in 10 mL of phosphate buffer (0.02 N @i
7.2).

» lon Exchange Chromatography by Use SephadexG-25
Attended lon exchanger according metlid¢hitaker, 1972)
» Gelfiltration chromatography (Carboxy Methyl Cellu lose)
Attended the gel according to the company's intbns processed pharmacia fine chemicals
Phospholipase Assay
Assay the activity of the enzyme by titration aftyeacids produced by phospholipase enzyme witlusod
Determination of Protein Concentration

To determine the concentration of protein in theyeme solutions, based on the curve of bovine saliowmin
standard (BSA), use the method(Bfadford, 1976)

Preparing of Food (Cholesterol Diet)

5% of high cholesterol diet prepared from 50 g loblesterol dissolved in 200 ml of olive oil and teshin a

water bath, after soluble of cholesterol in theamlted to 1 kg of feed, and cut into small piedewith the size of the
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holes in the lid iron to boxes, to facilitate the®qess taken up by ratSook et al., 1950)

Experimental Animals

The 54 adult male ratfR@ttusnorvegicysweighting (160-200) g of (10-12) weeks old weeed in the present

study. Animals were housed in the animal house afloBy department, Sciences College, Thi-Qar Ursitgr

Irag. Animals were housed in plastic cages and liietdasp covers with wooden chips. During the esimental period

six animals were kept in each cage and they weresdw under standard laboratory conditions 12h:liglgh dark

photoperiod (LD) at 20°¢25°c. Also, the animals supply with water and f¢eadi libitum) during the experiment.

Experimental Design

The experiment was contained fifty four of malesyathey were divided routinely into nine groups

(every group contained six animals) as follow:-

The First Group (control): (negative) the animals injected intrapritionalP(). 0.1mL of normal saline
(0.9% sodium chloride) daily for 21 days.

The Second Group:The animals treated daily with high cholesteret dor 15 days.

The Third Group: The animals treated daily with high cholestera@tdor 15 daysthen with the normal fed

(do not content high cholesterol) for one week.

The Fourth Group: The animals injected (I.P.) 0.05mL of the purifipdospholipase of second purification

stage daily for 7 days.

The Fifth Group: The animals injected (1.P.) 0.1mL of the purifijgbtease of second purification stage daily for
7 days.

The Sixth Group: The animals treated daily high cholesterol died amjected (I.P.) 0.05mL of the purified

phospholipase of second purification stage for 4ysd

The Seventh Group: The animals treated high cholesterol diet andcteg (I.P.) 0.1mL of the purified

phospholipase of second purification stage for &jsd

The Eighth Group:The animalsinjected (I.P.) 0.05mL of the purifidabppholipase of second purification stage
after treated with high cholesterol diet for 21 slay

The Ninth Group: The animalsinjected (I.P.) 0.1mL of the purifiedogpholipase of second purification stage
after treated with high cholesterol diet for 21 slay

After 24 hours of last inject, the animals numbeddiethyl ether the blood was drawn from each ahiafa

experimental groups by heart puncture method. 2mblood were put into clean tubes, which were cimetd

anticoagulation for purpose the measurement oflparameters. The remaining blood was put in theduwithout

EDTA and centrifugation at 3000 rpm for 15 min fastained serum in order to determine the biochenests, and

analyzed for the levels Serum lipid profile.

Body Weight

The body weight of male rats was measured in tis¢ diay and the last day of the experiment by ubimgnce

(Animals balance Stanton 461, (Germany)).
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Determination of Serum Lipid Profile

The reagents were supplied by Biolabo (France), @acum total cholesterol was measured according to
(Allan and Dawson, 1979) and Serum TG was measured accordingTietz et al., 1999) While serum HDL was
measured according fbopes-Virella, 1977) and measurement of LDL and VLDL accordingFoiedwald et al., 1972)

LDL, VLDL and atherogenic indexwas measured a®fod:
LDL(mmol/L) = Total cholesterol — (HDL + VLDL)
VLDL(mmol/L) = serum TG /2.2
Atherogenic Index = LDL / HDL

Statistical Analysis

Statistical analysis was done using the softwai®S¥ersion 17.0, the results were expressed as msandard
deviations (mean = SD). One way ANOVA was used ¢ongare parameters in different studied groups. liega

(P < 0.01) were considered statistically significan

RESULTS AND DISCUSSIONS

Effect of Extracted Phospholipase from Venom oEchis Carinatus on Body Weight

The result in the table (1) showed a significastéase (P < 0.01) in the body weight of(the seamdithe third)
groups as compared with the first group(controLigdo At these times, there was a significant redadtP < 0.01) in body
weight of (the fourth and the fifth) groups as camga with the first group, with greater decremé&h(0.01) in the body
weight of the fourth and fifth groups than this lwthe eighth and ninth groups. Also there was aifsdgnt reduction
(p < 0.01) in the sixth, seventh, eighth and nigtloups as compared with the first group. On theerothand,
non-significant differences can be observed betw#en sixth and the seventh) groups. These reaudtsimilar to the
result of Onyeikeet al (2012), they reported that there was a signifidganrease (p < 0.01), in the weight of the
hypercholesterolemia rats after two weeks of fegdirhese results showed the significant decreabedy weight of the
male rats laboratory treatment phospholipase extlafitom theEchis Carinatughe decrement in body weight as a result
of a decrease in food consumption on the one handjay be the result of a defect in metabolism absorption of
necessary for the life of the objelarchlewics et al., 2006) Leidich et al (1998) reported to the influence of the

phospholipase on the digestive system layer ofepihelial of laboratory rats and thus lose thiéitglio food.

Table 1: Changes in the Body Weight in the All Stuigd Groups (N=6)

Groups _Increase in Body
Weight(Gm) Mean+ S.D

The first 345+ 17.67
The second 96.16+ 13.04
The third 60.16+ 30.20°
The fourth 11.17+ 8.70¢
The fifth 10.83+ 13.37¢
The sixth 3.50+ 2.5
The seventh 2.33+1.86
The eighth 29.66+ 10.32
The ninth 18.83+ 11.68%
L.S.D 22.16
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Effects of Purified Enzyme on Serum Lipid Profile

Serum Total Cholesterol (TC) Concentration

The results presented in table (2) showed a samifiincrease (P < 0.01) in the serum concentratfohC in
(the second and the third)groups as compared taétliitst group while there was non-significant defd can be observed
between (the second and the third) groups. At tlieses, there was a significant reduction (P < p.@lthe serum
concentration of TC in (the sixth, the seventh, ¢ighth and the ninth)groups as compared with &m®rsd group, with
greater decrement (P < 0.01) in TC concentratiod.InmL phospholipase extract treated ninth grdwam tthis with 0.05
mL treated the third group than this with extraetated the eighth group. On the other hand, namifgignt (P < 0.01)

differences can be observed between (the eighthhendinth) groups compared to the first group.

Also, there was non-significant (P < 0.01) diffezres can be observed between (the fourth and thé fifoups
compared to the first group, there was a signiticdecrease (P < 0.01) in (the sixth and seventhpgaompared to
(the second and the third) group$ie increase in the serum concentration of T@énsecond group was due to rats were
treated high cholesterol diet similar to the resfltOnyeike et al (2012). On the other hand, the reduction in TC
concentration resulting from a defect in absorpfiom the small intestine and to produce by livec&use the liver plays
a critical role in the production of cholesteraldhgh bile secretiorReinner et al., 1989. Also, the decline in cholesterol
level back to the effect of the phospholipase ising the level of HDL and reduce the level of LRksociated with
cholesterol, has active role in reducing the lesfetholesterol in the blood and that because higfve biological in
removing cholesterol from tissues, then transpottethe liver which acts to undermine it and puthe bile so it act to

protect the body from the risk of exposure to digeaf the coronary arterie3acobset al., 199Q.
Serum Triglycerides (TG) Concentration

The results presented in table (2) showed a sagnifiincrease (P < 0.01) in the serum concentraifohG in
(the second and the third)groups as compared wmithfitst group and significant increase (P < 0.01)he serum
concentration of TG in the third group comparechwfte second group. At this time, there was noniiggnt differences
can be observed between (the fourth and the fiftllups compared to the first group. At these tintkere was a
significant reduction (P < 0.01) in the serum carition of TG in (the sixth, the seventh, the #igdind the ninth) groups
as compared with the second group. On the othed, raom-significant differences can be observed betw(the fourth,
the sixth, the seventh, the eighth and the nintbljgs compared to the first groufhese results are similar to the result of
Onyeikeet al (2012). This result due to the effect of the eneyin the level of hormones because the leveligiytreride
will be down in hyperthyroidism or because to iragi@g in Lipoprotein lipase (LPL()Abrams et al., 1981; Alterihy
et al., 2012) The triglyceride level is low related to a de@@in weight may occur due to malabsorption or aa@mlack
the level of digestive enzymes and some vitamirthénbody, such as vitamin Boy affecting the transfer of amino acids
through the intestine wall, so effecting on thenfation of digestive enzymes important in the precesabsorption,

as well as the hypertriglyceridemia may be causedther factors, such as liver diseésmoll, 2010).
High Density Lipoprotein (HDL)

The results presented in table (2) showed a s@mifidecrease (P < 0.01) in the serum concentrafibtDL in
(the second and the third) groups as comparedthatfiirst group but non-significant differences danobserved between
(the second and the third) groups. At these tirttlesse was a significant increase (P < 0.01) insér&m concentration of
HDL in groups (the fourth, the fifth and the sixd® compared with (the second and the third) groDpsthe other hand,

non-significant can be observed between (the fotinthfifth, the sixth, seventh, the eighth andrheh) groupscompared
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to the first groupThese results are similar to the result ofy@keet al (2012). The treatment of male rats for laboratory
with phospholipase enzyme cause a rise in the l&veioral HDL compared with the control group, dadiue to many
reasons, including the low level of cholesterokloe low level of LDL, VLDL, or to increase Lecithi@holesterol Acyl
Transferase (LCAT)Glueck et al., 1986; Tanet al., 1991) This change in HDL level may be due to the enzyhat
activates (LCAT), which works to integrate the fd®lesterol with high density lipoproteins andréfere lead to raising
the level of HDL bloodGhule et al., 2006)

Low Density Lipoprotein (LDL)

The results presented in table (2) showed a saamifiincrease (P < 0.01) in the serum concentratidtDL in

(the second and the third) groups as compared thihfirst group while non-significant differenceancbe observed
between (the second and the third) groups. At thieses, there was a significant reduction (P < P.blthe serum
concentration of LDL in (the fourth and the fiftndgips as compared with the first group, with gredezrement (P<0.01)
in LDL concentration in (0.1mL) purified enzymedted the ninth group than this with (0.05mL) pexfienzyme treated
the eighth group. On the other hand, non-significdifferences can be observed between(the fifth, dixth and the
seventh) groups compared to the first group. Téssilt of groups which treated with phospholipaseyere come from
lower the proportion of triglyceride and thus letadlower cholesterol levels, as well as that theydaproportion of
cholesterol be portable on (LDL-c) lead to inhifitithe absorption of cholesterol by gastrointestirset and removal the
large amount from LDL-c of blood by stimulating threceptorLDL-c and finally increase the activitytbe enzyme that
destroyed the cholesterol by increasing the meimbakzymegKorotaeva et al., 2009)

Very Low Density Lipoprotein (VLDL)

The results presented in table (2) showed a sagmifiincrease (P < 0.01) in the serum concentratiafLDL in
(the second and the third)groups as compared wihfitst group and a significant increase (P<0.iilthe serum
concentration ofVLDLin the third group comparediwihe second group. At these times, there wasréfisant reduction
(P < 0.01) in the serum concentration of VLDL imgtfourth, the fifth, the sixth, the seventh, thighth and the
ninth)groups as compared with the second groupth@mther hand, non-significant differences camlserved between
(the fourth, the fifth, the sixth, the seventh, #ighth and the ninth)groupscompared to the firstig. The increase of
VLDL levels in (the second and the third) groupattteported in this study was compatible with firgdof Onyeikeet al,
(2012). The present study indicated that treatroéntale rats vitro purified enzyme led to obtaigignificant decrease in
the VLDL in the blood whereby carries 90% of thilyrceride on the chylomicron (lipoproteins whictarisport of
triglyceride in blood from small intestine to fatigsue) and 10% carry on the VLDL, usually expo$&lto catabolism
and break down of compound to produce to ATP whised when happen deficiency in carbohydrates begawsfied
enzyme have catabolism and increasing metaboliswepses and decreasing in TG in blood which leatktoeasing in
VLDL because of obtain on a large amount of TGoalmay be the decreasing back to decreasing in VLDL
(Howell et al., 1998.

Table 2: Changes in Lipid Profile in All Studies Goups (N=6)

Groups TC (mmol/L) | TG (mmol/L) | HDL (mmol/L) | LDL (mmol/L) | VLDL (mmol/L)
Mean+S.D Mean+S.D Meant S.D Mean+S.D Mean+S.D
The first 2.79+0.29 1.28:0.20° 0.93:0.14" 1.28+0.60" 0.58:0.09
The second | 4.88+0.7F 3.54+0.45 0.770.09* 2.50t0.66 1.61+0.20
The third 5.08+0.67 3.99t0.40° 0.76£0.09 2.51+0.44 1.81+0.18
The fourth 2.34+0.39 1.17#0.2¢ 1.10+0.27 0.770.39 0.53:t0.09
The fifth 2.29+0.17 1.15+0.27° 1.03+0.08 0.74+0.40" 0.52+0.0Z
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Table 2: Contd.,

The sixth 2.89+0.55’ 1.14+0.05 0.97+0.08" 1.40£0.27¢ 0.52+0.08
The seventh | 2.870.22° 1.65+0.10° 0.93+0.07" 1.20+0.30° 0.75:0.05
The eighth 3.14+ 0.52 1.38+0.26” 0.98:0.14 1.50+0.61° 0.63:t0.17
The ninth 2.29 0.358 1.35+0.23° 0.99+0.15 0.60t0.41 0.61+0.11
L.S.D 1.01 0.42 0.21 0.74 0.18

Atherogenic Index Levels

The results presented in table (3) showed a sagmifiincreasing (P < 0.01) in the Atherogenic Intesels in
(the second and the third)groups as compared Wghfitst group. Also, non-significant differenceancbe observed
between (the second and the third)groups. At thieses, there was a significant reduction (P < 0i@lthe Atherogenic
Index levels in (the sixth, the seventh, the eigiritd the ninth)groups as compared with groupsggitend and the third),
with greater decrement (P < 0.01)in Atherogenicebndevels concentration in the ninth group comparétth groups
(the second and the third) and there was a sigmificeduction (P < 0.01) in the Atherogenic Indexels in the sixth

group compared with groups (the second and thd)thir

On the other hand, non-significant differences loarobserved between groups (the fourth, the fifth,seventh,
the eighth and the ninth) compared to the firsugrdrhese result was due to the high level with level which leads to

decreasing in the Atherogenic Index levels.

Table 3: The Atherogenic Index Levelsin the All Stdied Groups (N = 6)

Justifications of Research

Groups Atherogenic
Index(Mmol/L) Mean + S.D

The first 1.40+ 0.49°
The second 3.18+ 0.57
The third 3.29+ 0.66
The fourth 0.71+ 0.46"°
The fifth 0.67+ 0.49°
The sixth 1.16+ 0.56
The seventh 1.22+ 0.38°
The eighth 1.67+ 0.88°
The ninth 0.70+ 0.52¢
L.S.D 0.88

Objective: According to the wide-spread snake sikv-scaled viper (said Dakheel Snake) and with ¥@ewhat
caused horror and death by its toxic effects, tlesgnt study aimed to extract and purify the pholipase enzyme out of
Echis carinatus sochurekbaid Dakheel Snake) venom, and study its effeckddod parameters in male rats.
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