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PART I

INTRODUCTIOH




GENERAL INTRODUCTICH

The scope of venom research has always been a wost In-
teresting field tauroughout the world. Farly atudies On venom

of gsnakes ard scorpion were primarily directed towards U.i

)

explanation oi ti> mode of action o sucl: vendis and avtemp-

!

ting to find out a proper line of trectmens of snake-bites

and scorpion stings. The last two derades have witnessad

gpreat advances in the knowledge of tne physiological efZccts

™y

and biochemical properties of venrus. frominent anong these

vas the study of several enzyue activitles and their rela-

tion to some biological consequences following snake bites,

N

rotably toxicity, hemolysis, promotion ox retardation of

i
|

Ll00d clotting and local tissue changes.

Snake venoms are considered to be some 0if the most im-

portant sources of many enzymes. The enzvyme phospholipasc A
is known to be preéent in almost ell venowns, by splitting
the lipids in the membranc of red blood cells, 1t produces
lemolysis, one of the serious effects of vites by sucii poi-
sonous snakes. Release of histamine, adrenaline and acetyl-
choline and the formation of lysolecithin and prostaglandins

are other effects attributed to venom phospnolipase A.

Venom proteinases contribute to the production of shock

following snake bites, by damaging the capillary walls with



1 a5 of blood fr-om the vascular bed, together with hemocoag-
uwlation. By its spreading action hyaluronidase enzyme faci-
1itates the absorption of the venon from the site of enveno-
mation and speeds up tihe process of poigoning. To the enzyme
cholinesterase was ascribed the neuromusct ilar blucking action

o7 the venom. Phogphateues, present in MOst VENOWS render

P

(’\

the prey helpless Dby Gepriving it fromits immediate source

-

of energy, ATP: added To this ig the narked vesodilator effect

N

+yv the products of their reactior thervelorc parficipating in

D

the production of ghock, Still there are novever, obher

Jot

enzymes in snake venoms which are of physiclogica bioche-

i

cal and pharmacological interest.

Scorpion venom also contains various enzymes, out they
sare Tewer and less active than those in si alte venous. Pro-
sress ln researc On VENCOm enzymes Was achieved by the
Lotroduction of various fractilonatiozn teciniques, by which
nany engymes could Dbe obtained in an almost pure state.

Thig opened new vistas for the use of snase venoms in tao

field of biologr, medical sciences and therapeutics.



The venons euployed in this work were obtained fron the
Tih

Serpentorium of the Physiology Departmeny, Faculty of lMedi-

cine, Ain-Shamg University.

The venoms employed werc thceae of Naja haje, Naja nigri-
collis, Walterinnesie aecgyptia, Cerasves vipera, Cerastes
cerastes, Hchis carinatus, and Hchls coloratus. The snakes

were allowed 0 inject venom directly bhrough a nylon dia-

“rapgm into ar ice-cold container. The verom was lmmediately

L &5 -

3

dried in a desiccatcr in vaccum an

The Egyptian scorpion, Buthus quinguestriatus, venoi was
obtained by stinvlating the glands with an indvetion shock,

Lsing @ method ailter Strassberg and Pussell (1962):

The scorpion was held with its cephalic--caudal axis in
a vertical position by means of a palr ol L0rceps placed
lightly across the prosoma. Stimulating forceps were placed
anoat the distal intersegmental membrane of G.e metasoma,
and the mebtasoua was unfurled so that The vesicle and the
aculens were directed into a collecting ilce cold veaker.
3y the use of an electric stimulator set at 500 V and connec--

ted to the forcevs, the intersegmental mcmorane was stinula-

ted at a frequency of five shocks per sccond over a period



of 30--160 seconds. This stimulation produced 1 to 20 drops
of veron from each scorpion. The venom obtained was immedi-
ately dried in a desiccator over anhrdrors calcium cialoride

spramiles, in vaccue at 5°C.

bS]

%

Rrr aggay Tuec venom was digsolved in physiological saline
immediately before use in the Teguired concentration.

I some experimente fresh liquid venom was used imned--

Ll

ietely after collection.

Preparation oi Chemically Purified Scorpion Toxin after
VMonamed (1944) ¢

4 number of dried telsons were mixed wita a small quan
ity oo quartz sanG wettved with one or two ccs. of tenth
normel hydroc:loric acid solution and grovnd thorougnly in a
mortar for avouly alf an hour. The finelr oround mass was
ewtracted with a decinormal hydrochloric acid using %0 ccs ab
a time. Five exsractions were suilicient o remove gil tae
torin. The insoluble residue was removed by decantation. The
combined decanbed extracts were neutralized pith stirring with
no-mal caustic soda. The btoxin was precipitated as picrate

y the addition of saturated picric acld solution and allowing

the mixture to stand for 24 hours.

The clear liquid was separated by decaatation and the



residne was exbracted with 80 % acetone. Several extractions
+ to remove all the soluble pilcrates. The picrate
wns further converted into the hydrochlorite by precipitution

of “ne comhined extracte by alding excess ol pure acebone and



AT: OF TIIi PRESENT WORK

1

urvey of the

(O]

Thig work was initiaved to make a cer el

L

enzvmatic activities of the various dgynioicn snake venols as

well as scornion toxin, and to clucidaie 59 of thelr pro-
nerties and theiz role in tne nrodichion oY Gne maniilestations
of envenomstion. Lo goin wmore inforumation coout e role
plaved by thesc enzywes 1in relatinon to the biological eirlects

-~

of venoms. separavion of the dififerent veaol cOMPONents VWas

[©)

g

tried, and the enzymatic activities 0i bthe various rractlons
studied as well as the lethal eiffects ou eac. Jraction. e

nave deliberatel - used the isolated venon casymes as vools to

unveil some physiological effects oif venon poilsoning.

furthernore, the role of venom enzyies in Ghe production
of 1ncal tissuc deamace and histamine relcase by Giscues has
been investizaved. Ve also tried the effccus 0i some enzgyie
inhibitors on venom enzymes as well as on G.ic letuality and

'

local effecoo oFf sinake venoumls.



PART I1I

ENZYLATIC STUDIES OF BGYPTIAN SNAKE

VENOMS AND SCORPION TOXIN.



TNTRODUCTION

THR presence of enzyunes in snake venons was not known

until 1881, when de Lacerda reported proteolytic enzyme

activity in Bothrops Jjararaca Venom. In the subsequent Fjeolrs
other engymes, notably chosphelipase A, were identified in
the venoms of pDoOisoncus Snakss. The work coue, in near

1
ifty years, On Venom enzymcs WAas reviewed oy Ioussay (

fift] 1950)
in a comprehensive article. Contribution of enzymes To Tie

venom btoxicity wag first suggested Dy lveungar eb al (1932)
and Lellaway (1939). Since then, rapid advances 1n our kKnow-
ledge in this field has been achieved and t.e bilological

effects of most of the enzymes are being rcecognized.

Phospholipase A & B enzynes:

As early as 1898, Stephens and livers observed the abililty
of snaxe venoms to lyse red blood cells. ie presence of a
small amount of pnlasma was found tO be necessary foir this
effect (Plexner aud oguchi,19C2); Kyes (1u02) succeeded in
demonstrating the ability of lecithin to replace plasma in

£

this respect. tdecke (1905) pointed to Uie enzymatic degre-

~

jation product of lecithin as being the agent responsible LoT

the hemolytic action of snake venoms. Delezeine and Ledebt
(1911) established conclugively that the remaining part oi

the lecithin molecule is , itself, the lytic substance ,



usually referved to as lys solecithin. The venom factor respon-
gihle Tor the conversion of lecitnin inbo lrysolecithin has
s been shovn to be an enzyme, OV cal
m-im enzymne, also attacks cenhalln resultling in the formnulon
o lyoocephalii. whica 1s leo lyuic fow 8. 5. o005 ues (Levene
o’ RELE.1923).

Farlier studiles seemed o gn07 vha%s the ester bond in
e alpha poglvion was the primer, site of atback by bhs ¢nzyue
(Hanahan €515 54 5 Long g& Pennv,1057), nul later it has been
found that ljsolacithin ig formed Ly tle re al of tue ratty
heind bound in thne beta position (Haushan ¢b al,1960larinettl &'l

21,1950 de Haas and Van Deenen,1961).

7

“~ospholipase A has been detected in all snake venoums

go far (Zeller,1951; Nenmarnn,1955: Slotta,1955 Jaques,
155 Dalozet,1957), in bee verom {(Teuvrion ana llabermann,

scoupion venom (Balomet t,1. ). Hevertheless,

(106%) reported the absence o p.aospholipase A

of Irdian scorpions. Ibrahim (1957) also deniled

of paospholipase 4 in the venom 0of the budanese

C rresence

scoopion Leiunrus guinguestriatus.

The enzyme phospnolipase B catalyzes tae splitting ox a
Tatty acid radicle from lysophosphatids with the formatior Ok

glicerophospnoryl choline. Dorey anG Pearson (1964) reportcc



