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ABSTRACT
tins are cysteine pr

oCySta . . Protease in

ph jcations in blOtEC.hn()lOgy and megje; (CPIs) that are k
apgi Chloride, Sodluan Hydroxige ne. Var;j nown for their several
so¢ 4 Water were used to evalyat : ric acj :
diStlu for cysteine proteas: h;e}alxy Ef. root, ﬂowelfdiafgfl
phaté buffer extract from latex 1bfltory aCtivity againzltr:l c;Ster.n bark of Calotropis
ot € procer apain enzyme. Sodium

d

INTRODUCTION
Phytocystatil'_lsh ia;i ?c pla:;;inlzamtems _that many adaptation mechanisms for surviv:
Speciﬁcally in Gy : .Frotem:ilse in the host, including modulation of th
and pelong to papain Iamily. Unlike host immune system, invasion ar

statins of animal origin (except stefins),
clant derived cystatins have no di-sulfide
hond and putative glycosylation sit They

destruction of host tissues, parasi
dissemination, and acquisition
essential nutrients that assure survit

are plant proteins c.:ysteine protease and proliferation to sustain the infecti
hibitors that constitute 2 powerful (Pirta et al, 2016).

regulatory system for en.dogenous These enzymes has drawn spec
proteases which may otherwise cause attention as drug target for cure
excessive proteolysis and cell damages several diseases such as osteoporo
(Karthik ef al, 2014). Cysteine proteases :_;u*thritcis, cancer and many gg;g
are expressed throughout the animal and 1.nfect10r.15 (Rosenthal et al, 1 mtz:
plant kingdoms  as well as in interaction between cystemempave;
microorganism. These enzymes have and inhibitor is a necessary

been implicated in unwanted potentially destruc
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Ise/eypuadaceons Lamily and are is widely
distributed in West Africa. The plant ‘}1';1',
received special attention because of its
use in folk medicine (Lawal et al, 2015).
Previous reports have confirmed that this
plant possesses various pharmacological
properties that may be used for the

treatment of inflammatory disorders such
as arthritis, cancer and sepsis (Kumar et
e, 2014). Furthermore, numerous
bioactive proteins were also isolated from

this plant and their therapeutic effects
documented (Al-snafi, 2015).

MATERIALS AND METHODS

The plant parts was collected between
periods of November to January in
Samaru, Zaria (Latitude 11.15°N and
Longitude 7.65%E). The plants were
identified in the Department of Biological
Sciences, Ahmadu Bello University, Zaria
with voucher number 900219,

Extraction of Phytocystain

Fresh parts (25g each of); leaves, flowers,

latex, root and stem barks of Cprocera
were  blended with 100 mL each of
sodium chloride 15% (w/v) , sodium
hydroxide 0.29% (w/v), hydrochloric acid
0.05M, phosphate buffer 0.1 M (pH 7) and
distilled water as described by (Wu and
Whitaker, 1990). The clear Supernatant
obtained after centrifugation (10,000
'pm, 15 min, 40C) represent the crude
extract, and was assayed for CP] activity

used for further studies,

LIfe
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Acetone Prec pltatlon

Four volumes of cold

with stirring to the ‘1”1{2;?:."”: W,

min stirring, the Precipjy,,. ac, f”‘

by suction fillr;ni(m, ‘}H:jf;l‘/-r % o Yo, .
acetone, The r’r'"'lihit:nt: W ' ":r] 'N\:‘."'
stored at 47¢ undey firz-,'l, ",l_':'* qux‘. S{
suspended in Tf)hmm r"h;iflrm, T 4
pll 7.6 and wasg d"”if‘,nm,.:.'{m”’ Sy
protein extr

. e ’»" Nige
]r . fin "
I8
33

act (Raqg et g/

Inhibitory Effect of Ac

Papain Activity e "Teqp%
Different concentratigp, "
precipitate (ranging from 01‘” _ Prg
were incubated With 3.0my,
Activity of inhibitoy /mi
described below. SSayey t
Protease Inhibitor Assay

Protease inhibitor activi

according to the methog ofwvzsa

al,, (2006). Assays Were pel.f::“aba -
adding 290uL of 50my Tris_py (55
and 200pL of 1.25mM BApNA sol

the previously Preincubateq on
protease (1mg/m] Papain
100mM phosphate buffer,
containing 0.3mM EDTA anq .
cysteine-HCl) with inhibitoy €Xtract ™
10min, at 250 C. After 30 min a¢ 370¢ g
reaction was stopped by adding 150\.&&:
acetic acid (30%). The resulting co|q; \\E'.
measured spectrophotometricany )
410nm. Protein Estimatiop
Protein content

a

determiy;
of Bradfy

Purification of Crude Extracts f
C.procera

Crude protein extract was precipitate
different percentages of ammor
sulphate  saturation (10-80%)



. .ted proteins were S€parat
PreC‘PfﬁZatiOH at 10,000 rpm at 4o¢ g, gg
cen™ gve protein pellets wag dialyzeq
: the puffer. The dialyzeq sample
od for Hydrophobic interactiop,
Wwas atography on a Phenyl Sephargge
. (Gupta et al .,2005-).The columnp
colur® B cm) was equilibrateq With
i crnM codium phosphate buffer, pH7.2
- 1M ammonium sulphate , Ty,
i roteins were then eluted from the
- using 0.1M sqdium phosphate
H 7.2 containing a decreasin
dient of ammonium sulphate (0.5
W, 0.1 M). The final fraction wag
fate d v:rith 0.1M sodium phosphate

el

o pH 7.2 containing no ammonium
Eslphate'

oresis on SDS-PAGE
E]gctI‘OI::; carried out as described by
This I‘;‘l’li (1970) to determine the
Laem

Molecular weight

.nst
us

gtep &

M, 02

RESULTS

igher protein
x of plant showed hig
Thlftl-ﬁ:: compared to other parts of the
co

plants (Figurel).

The results for

' Vi different parts of
' itory activity of the ‘
iﬁglb[;larl;{ extracts with papain enzyme

achvity. The
TaCts had higher
(Figure 3}  \hen

for ctrude latex

1.35mg/m). Crude aceton
proteins

Protease

extract was

e precipitated
showed maximal specific

inhibition between 20-60%
Satm.‘ation of ammonium sulphate with
maximum  activity recorded at S50%
Saturation (Figure 3k

The activity yield and protein purificatior
fold of cysteine protease inhibite
extracted from the Cprocera latex |
summarized in Tables 2. The fin
purification fold of 3.95 and activity yie
of, 4872 percent respectively W
observed for CPL. SDS-PAGE analysis
partially purified protein peak s‘f\O\'
prominent band with an esum
molecular weight of 10.23 kDa (Figure
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Figure 1: Protein Concentration in Extracts of C.

procera Parts using Different Solvents.
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DISCUSSION

treatment of these parasitic diset

The central role of cysteine proteases in
(Karthik et al, 2014, Rosenthal, 2011

the pathogenesis and survival parasites in
the host erythrocytes makes them
?rithr%c'tl-ve drug targets (Rosenthal, 2011).
Pl’()lt ition of these proteases DY natural

eins/peptides that will not have off

t L
arget binding could be useful in the
A58
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extraction o protease dnhibitor withoot
any Toss T activity, Saline extract, which

latese o

contain . proteins from the
Cprocerd,  was o reported  ta have
anticancer  activities  (Olivelra ot al,
2010). Other researchors el

(Mavconi et al, 1994,

O.0ITMNaOH
distilled water (Jung et al, 20102) and 0,1

M phosphate bufler, plt 7.5 (Bijina ot a4,
2011) as extraction media for various

therapeutic proteins.

The crude acetone protein precipitate
exhibited  dose  dependent inhibitory
activity with papain enzyme with an 1Cg
value of 1350 pg/ml Cprocera, Thoese
findings are more than hundred fold
those reported by Abd Ll-latif (2015)
with an 1Csy value of 21.04 ng/ml on
bapain by inhibitor extracted from
Callosobruchus maculatus,

Phenyl-Sepharose as an adsorbent for
hydrophobic interaction chromaL‘ogml')hy
has been reported to be effective for the
burification of some proteases and with
purification factors in the range of 2.9 - 60
and activity yields in excess of 88% were
_obtained (Gupta et al, 2005). The
INcrease in activity of up to 48.7% in this
Investigation is an indicative of exclusions
of ex?dogenous protease and an improved
Stability of the inhibitors. Karlsson et al
( 1?85) Successfully separated calpain and
their inhibitors in one single ‘step on
ghenyl-sepharose column. "
: giSu-gAGE analys.,ls of the inhibitors under
ng conditions gave an estimate
molecy] ' e
ar - weight of 10.23kDa  for
Cprocera CPI. Other researche
archer had
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