
-,,:~ 
,Ii 

:In!1ian Journal of Biochemislry & Biophysks 
iVfll. 12, Deccmbcr 1975, pp. 321-325 

\ '(0 

r'urification and Properties of a Neutral Proteinase Isolated frcn1 
Goat Skin 
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Cl'l\lra i Lcalhl'!' RC5l'lII'ch IIlsti'ulc, Auyar. Madras ~O 

R('('cil'cd 28 .illll/ln,.y J 975: (lUl'P""" 2M .""gllst J 975 

A nculral proleillase isolakd from goal skin was IlUrilied and its physico-chemical properlies werc sludit'd. Thc 
~ix dirrcn'nl (n'alll\{'nis wlt{'n gin'lI successively 10 IIw original enzyJlle cx(mct rcsulled in a I22-fold purification 
rclaininl! S9 ~~ of th{' original aclil'ity. The IlUrified enzyme was found to he homogeneous and capable of hydrolysing 
e:t.~cin, rgg albumin alld hacllloginhin allholl~!h (0 dirrerent degrees. Of the skin pruteins studied, 31bnmin, globulin 
:wel /Ilncoid were rcadily h)'drolyscd hy the proteinase, whereas collal!en and clastin rcmained unaffccled. Thc enzyme 
act;"ily was optimum "{'('\l'CII I,n 7,5 alltl s.n in l'llse of almos( all,lrotcill suhstrates. Thc enzymc "as found (0 he 
Iinite slahlc al a I,ll rall:!(' of ().S '0 It5. The enzyme was fairly Ihrrmo/abilc and "as fOllnd (0 lose ils aelhily when 
healed al a tenlllcl':ltul'c :lI)I)1'c ()O"C :llId e~pnscd (0 IIlInll'ill/cl ra)·s. The enzyme nas ill:tclimtcd h)' Ihiol /:1'11111', JIIe!:11 

ehdating :ll!cnts :lfld hea 1'." IIH',:d iou,. 

A: critical rcvicw! or {he literalure 011 skin pro-
; IClllvtic cnzvlllcs rcveals that neutral pro-
! tein;lscs. active in the nculral or slightly 

111~.ulincI'H rangc, are present in dill'ercnl skin cxtracts. 
Bill thcy dilfcr in respcct of their properties and acli
vit!ie::;2. Vcr\' fewallclllpts havc hcclll11:rde to isillale~II,d 
pu,rify the lieulral proleiIWs\~~ 1'1'0111 ~kill~;,.I::I7::~I'IIS and 
Bu;rre1l 3 have recently rcporled 11ll: purrfll:al,oll and 
pr(,perties.of a ncutral proteinasc is()lated from rabbit 
skik This eilzymc is capahle of degrading skin 
Pl't1 l1: ins :rllli indueing in(J;lll1llwlory rc:'ponsc. Thl: 
pnll~:()lytie ?nzyme sysl.cl11il~ gO:'1 s!,ill has 1101. heen. 
stu!lred so far. Rccellt studies" have :;h()Wll that the 
prqteolylic Cll7.ymc in liont skin illcn::I'-C.'; considcr
:IIlly Oil inc.ubali(l1l for few. days .i.I' Illoist cOIHI~lioll 
af't~r a pnor trcatmcnt. wllh sllltahlL~ prcSe~Vall\'es. 
e.g.; sod III III pelltachlorophellale or 7111C d'l11cthyl
diUlincarbamate amI results ill the u!llwiring or gnat 
<;kilt It ha<; alsp becn observed" I hat unhairing 
acti'on is quicker at pH range or 7,0 tc' R.O. These 
phscrvations apparently suggest {hat a neulral CIl

·z\'l,i.(~ acli\'(; atl'H range or 7.0 to s,n might he res
I;~l\'l~ible rill' Ihe lInlwiring of skin. Wil!.i this view 
in lllind. an attcmpl has been made to 'S()iatc and 
puri:ry the nelltral proleillase rrolll !'nal skill and 
to s~l,dy thc physico-chel11ic:d prnpcrlies or {he 
puri1ied ell z)'lllc. 

, 

i\lat~'rials :tlld Methods , 
Pt!cpa/'{/tiol/ (If ('1/:::.1'/11(' ('xl/,?,('I .li'oll/ six il/-- Fresh 

!!oati~kin pieces wcre flrsl wa~hed in plain water and 
.. ,'j'calcu with a preservativc sot'utioil (sodilllll pcnta

chlllt(lphenatc 2 ~~,:; aiid water 400 ':":, bot h on skin 
wcighl,! for a period or 24 hI'. The skin picl~es were 

--;u;;;;;,1tJt;(}II:<i-:;;'i~'d: BAEE, N-a:-benzoyl-L-arginine e(hyl 
eslcr :HCI; BAI'Nt\: N-a:-ben7.0yl-DI.-argillinc-p-nilroa'liliuc 
lIel: Jlt\t\. N-a:-bcnzoyl-I.-argininc amide HC:I; t\TEE. N-a.
acclyl-).-lyro5inc elhyl c~ler M()noh~drale, I?t:!'., di-isollropyl
nuorophosphalc; DEt\E-ccilulose. (i1clhylanllllOclhyl cclllllo~e; 
TeA. "richloroacclic acid; BANA. N-a:-bcnzoyl-DI.-argininc-
~-naplilhylallliIJc, HCI. .' 

I 
i 
I 

I 

then takcn out of' tilc prcsen'<l[ivc balh, cxccss \';ater 
was allowed to drain awa\, and they were Ihen incuba
ted' inside a moist cha~lbcr ma'intained at ('00111 

temperaturc (30° ± 2°C) for a period or 72 hI'. The 
prnlenlytic enzyme \Va~ extracted rrom skin wilh dis
lilled w:lter at thc tilllc 0[' unhairing when the enzymic 
activity was lllaXillllllll. 

Estimation 0/ III'otein -.- Th.e protcin at diJl~rent 
.stagcs or purificatioll of the enzymc extract w:" esti
mated according 1.0 tlw melliod of Lowry ('t urn :1'; 

sla!ldardised by Dllar :tnd lJosc,7 cxcept that crY';I;rI
li,w hovine serum albllmin wa~; used as. n:!'erenc\: 
protein in place of crystallised 'trypsin. 

/:\·tilll(l(io/l o/'fII'(/t(!o/ylic IIdil'ity'" Fill' Ihe qllanli
lativeestill1ation or the pr()teolytic activit)' ('or tlil: 
enzymc extract, Anson'sH colorimetric method Ill' 

estimating thc liberated tyro,ine during prole{lly~js 
as adopted by Uose ct (I/.\> \Va, followcd. A suilable 
aiiljunt (2 ml) of ellzyme solution was addcd to 21111 
of 2.5 ;':. solution or a protein (wt/vol.) takcn in 
\'cl'(1nai bufrer and inclI bated at 45°C ror a period of 
30 min. An aliquot (X IllI) of 5~{,TCA was added. 
warmed on Ihe water-bath and filtered. The filtralc 
was analysed for tyrosine content. A control e.\pcri
mcnt was always run ill :tn identical manner except 
Ih;~t TeA \Vas first added to the protein solution and 
lil!;n Ihe ellzyme cxtract \I';\S added tn the mixture. 

Unil lIlId sIN"'ili,' (l!'IiI'ill' .. A IInil (11' proleplylic 
activit\' was delillcd as till: ;llllllunt (mg) 0.1' 1yrp~ille 
libt~;';ltcd from 4 1111 reaction mixture tinder expcri
mental t:onditions mentiolted abovc, <lnt! the ~pct'iflc 
activity of the enzyme solution was calculatcd as the 
number of enzyme units pCI' mg of enzyme protein.. 

Preparatioll 0/ gel·- Calciu!l1 phosphate gcf was 
prepared according to the method of Keilin and 
HartrcclQ• 

IJEA E-ce/fu/o,\'(' CO/UIIIII chl'Oma/ography·- DEA E
cellulose was packed into a column of l)Ox 4~5 Clll. 

The column was cquilibratcd with 0.01 At phosphate 
buffcr (pH 6.5). Enzymc powdcr (900 mg) was 
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dissolved in 50 ml of 0.01 M phuspl~,lte butfer and 
applied to the column. One hundred, fractions were 
collected by straight elution with 0.\)11!If phosphate 
hulTer (pH 6.5) and 60 fractiuns by gradient elution 
with 0.01 M to l.0 M phosphate !bullcr. Arter
wards, 1.0 /If phosphate hurTer was pa'ssed through 
the column. Fractions of 10 !HI werc collected at 
the now rate of 120 mlJhr. I 

Agar gel electrophoresis - Agar gell clect rnphoresis 
was carried out according to the method of Giri 'l 
in order to ascertain the protcin h<)lllogcncily. A 
thill layer of :Igar gel was allowed t(l be forllled (Ill a 
glass slide (7.5 Clll X 2.5 em x o.lclllil .alld a "lIllPIc 
of protein was subjected to electror>horcsis at a 
constant voltage of 150 volts and !2)"C for ~ 1"11' 
using the burTcr of pH 8.6. . , 

Starch gel electrophoresis - Sta'rcih gel clcctrl)~ 
phoresis waos-done by the method of'Sll1ithics I2 " 3 in 
order to filld out protein homogelleit),. The protein 
sample applied at the centre of the gf;1 (6 CIll x 20 
Cill >~ I em) was SUbjected to elecl/'ophnresis at ;1 
CIlilstant voltll!.~e of 200 volts for 1;6 hI' usinl~ the 
bulfer of "If ~t(l. . ~ 

I're[l(/l"IItioll t~r skill pr()teills - C'ollitgen was pre
pared hy a mod i lied method of Bo\\'d and K ell len I J. 

I~Lislin was prep:ircd by the 'Inethl~d of L:lnsillg 
et lI/.15. Albumin,.globulin and mucoid,) wcre prepared 
by the method of Uose e( al. lo . 

Ultral'i()iet irmdiatioll -A Towers 'UV lamp wa', 
IIsed for ultraviolet irradiation: The dZVIllG solutiolls 
t 7 Il1g/ I OO.mI) werc taken in uilcO\'crcd pc'lTi di,lies ;]!](! 

placed at a dist;:ulce of 10 cm from il.he sourcc or 
irradiation in <In air-conditioned (2)°(') dark room: 
After differcllt periods of exposurc, th:e volume or the 
enzyme solution \vas broLighrte the qriginal level by 
;Idding bi~di<;tilled water ami the pro,l.colytic activity 
or thl! cnzymc was estimated as descrihcd e;lrlicr. 

/"hihiti(}11 s/lle/ies -- Five millilil.rc pori ions of puri
ficd enzyn,te. solu,t~on .(1.4 mg/ I 00. Illl)· Ijl"erc mixed witli 
5 1111 portlClilS or IIllubltor solutton (0.05/1I) wherehy 
the conecntration of the inhibitor inl pre-incuiJatioll 
system becomes 0.025 AI. Thc e;nzyme-illhihitor 
mixture was incubated at 37°C for 3 hr.at the end or 
ivllich the proteolytic .i1etivity ()[ tile mixture was 
delenninc<'1 as described beforc. As p-chiornlllcr
curibellznic acid was not rully solublc in \\"atcr. it 
w,,~ dissolved ill 0.1 N NaOH soltltion and then 
madc to tile required volumc. ' 

Results and Discussioil 

Purification of tl/(; enzyme - TflC following purill-
. cation procedure Was worked out as. a result or the 

preliminary expcriinents. All steps \\Icrc carried out 
at 1'00111 temperature (about' 30D C); except acetonc 
precipitation. The JJl'eliminary cxporimelits showed 
that the ellzYllle was active atpH 7.5r·[.;.O. 

Stefl 1 : cClltn/itgatioll - Crude ex~ract was ecntri
ru,cd :11' 4000 rpm for 30 min and the centrifugate was 
coilel'led. i 

stirring. When the requisitc amount tl[ salt was 
;Hlded. the mixture wa~ stirred well and ccntrirused 

. ;Incr a rcl\' l11in. The prc('ipilak was collcctcd. 
reC,llhtiluted and diidvscd ;I~!ainst hi-distilled \Vilter 
at rci"rigerator tempcr,lturc 1\11' "~ hr. 

Step J : acet()lle fl{"('cipitaliclII - The di:tiv,c<i Cil
zyme solution (pH 7.5) was precipitated U,illg 1\\11 

and half volumes or pure redistilled acetonC(i!l'tcr 
. c(lol ing the solvcnt and t he enzyme solll! i( III to ... , 10' (. 
and -1-4"C respectively). The enzyme solutillil was 
,HIckel drop by drop to the acc(one under C{)lhl:11l1 
stirring. The prccipitatcd clI/.yllle W:IS rl;1I1111'"d h\" 
centrirugation, dried under vacuum and rec(lIl,tillll t<1 
to a suitable volullle with bi-distilled water. 

Stcp'l : at!.l"Orptioll of illlpurities VII calciulII /"'tH, 

flllClte gel- To the extract obtained artcr acelnlle 
prccipitation was added dilute cakillll1 rhq~ph:lle gt·1. 
The mixture was adjusted to pH 10.5. shaken for 10 
min in a mcchanical shaker and cenlrifuged. and I he 
tTlltrirugate was collected. 

St('/1 5 : s(!co/td (IcC'lo/tC preciflit(ltioll .. - The iI ill lIT 
cClltrirugate was adjustcd tll pl·1 7.5. trei,ted II'ilh 
n VOIIlIllCS of cold acetonc as IIH;:lti()llcd ill 
Sit,p .I, centrifuged :Ind the prccipitil\e \,;;l~, dried ill .1 

vaCllllin dcsiccator. 

,<';tcp 6 : clJrollwtograflhJ' Oil {)/:".-I/:·-('(·/I"II'Y" 
Acclone precipitated powder was diss'lIVt~d 111 Ilil,,\
ph;ltc bufTer (pH 6.5) and suhjected tn 1)1 .. \ i
c.ellul(lsc column chroillatograpity in I'll I I I' in,t;tinICI1l,. 
The protein conccntration in eaeh rr:lction 11";)'; 

IlJC;hllred tl.<;ing Bcck ilia n sreclrophntpllI.cler (i) U) ;11 
.2~m 1111" and pr(lteolytic activity Wil~ eslilllilled ;lcCI)f"(I
ill:~ til tile mcthod IilGlllioncd e;lrlier. Thl., r,'\ulls 
o[;laincd arc presellted ill Fig. I. Frilctillll:; coflede" 
ill tubes 16-3X (which reprcselllGd the I'nl{eill pCd") 
werG p()()led ami dialysed ag<linst dislillet!-II';I!t:.r fl.'l" 
.:Iii hr. They WGI'G then c(1l1centrated hy 1':1<:1111111 

dis(illilt;on. Finally,theem'.ymewas prl~'ipil;l/('d lVilh 
cnld :lcclonc, ccntrifuscd :Ind. dried in l'ilClIllI1I dc,ic
cator. 
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,,)'(CP 2 : tIII/IIIOlliUIIl sulplwte "reci!li~(/t iOIl .. , .. A 1ll1ll0-

nium sulphate which was required for half saturation 
or en7.yme extract was gradually adcl9d to the centri
rugatc which had been adjusted [o! pH 7.) under 

Fig. 1.- Elution pattern of the enzyme on DEAE-ccllulll\C 
columll chromatography with 1.01'1'1 pllOsphatc l~ulTcr (pH (>.5) 

II, optical uellsity at 2110 miL; 2, proteolytIC ,lcIIVlty]. 
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SlVI\PARVATHL ('( Ill. : A NEUTRAL PROTEINASE FROM GOAT SKlN 

I !\rlcr every step or purification, l)rnLenlyLic aclivity 
;Intl I ilL' enzyme pri>tein contenls wcrc estimated. 
,II i,: app:II'c:nl rrPIlT the re~ulLs prcscnted ill T;thlc I 
! 1t;lt :11\,:1' lill;ti /llirilicatillil a I :>2·r"ld I'lIril\' or the 
~'ll/I'llll: I~ ;tl'llicI'Gd willl :il) ':;'; l'lll.)'IllC 1\'L:l\\iL'ry, 
JIll: ,lriL'lI ,'ll/l'III\,; PllWdl'1' llblaincd ;Ii'ln lill,ti pllri
I'il';tli(lll \I.;\> L';\lIcl'l,~d and st('red in rei'ril\cr;tttlr i'or 
':1.11'111('1' <;l.Ildic', The purified cnz.yme wa~ i'oulld t.o 
1:", II '.!1ll0,:;l'lleilU'i by botll ;lgn I' gt:! electrophoresIs 
;[n<.l -.(;lrch I,lcl elcctrnphorcsis. 
\ rl/;,('( o(I'II"s(/'{/((' (:011('('11 (I'I/(ioll 011 ('1/.,1'111<' (il'(iritl'" 

~Ii(i\l(lts' (2 1ll1) or egg alhumin soluli'oll conl<liliing 
vi:trying :1Il!.llunts or protein (10-110 I11g) in vcron:tI 
h'ull'er (fd~ 7.5) werc incuhaled wilh 2 1111 porl.ions or 
C!l/~'IIl(: solulion (7 mg/IOO 1111) ror ~n min al 45c,C.' 
'['he l,rotct1Iyti·c activity in c;lch case was cstimated 
a~ hei'nrc. II was observcd tliat n linenr rclalinnship 
c.~isled helll'ccn the sl.I["lr:lte c(lncenlr;l.lion and tltc 
pi'('ilclllytk aClivily whell egg :lIl1l1l11ill II':IS' used uptn' 
llie (,l11Icelltr:llil1ll llf' 12.5 II1g pL'r 1111 or di!,!C,';li\lIl 

I· ' 
Illil,' t 'I rl:. 

: r:(1('('/ of' {'II 1111 (lie ('11:.1'/1/(' I/('(il'ill' usil/g "/(1(-1'('//1 
l'I'\OI('ill .1'/(/1,,1/'0/".1' ... - I'rotcolyt ic :tctivity 01' tlte t~ll7.ylne 
11'\,<; lkLcrlltillCd by usillg caseill, Il:IClIll.lglobill alld 
qjg alhllllli!1 (all C. [vlerck '!unlity) a<.; subsf.r:ttc~ :tt 
dill'crCIII 1111 Ic·,cls. Haemoglobill :lIId cgg alhulltin 
wcre dissolvcd ill vcrollal bu/ll:r witerr::ls cascill 
1\':',,, lil'sL dissolvcd ill 0.1 tV NaOl1 ,<iltlliPIl and 
Ilttll:ldjuqed to variolls 1'/-1 values with I'cr(\llal 
hlifTer. I'rotcolytic activity W:IS c,tilll:tted :IS dcs
ni,hl,d earlier. Tlte results ohtained ;HC rccorded ill 
Fig. 2. , I . 

I'lirilil:d elll,~'Il1e ,ltt)IVS a brt,ad I,) I tit;pCllr Gilce with 
"I':linllllll ;\I:li\'it~, al/,)1 7.5 a!,!:lil1St q:g alhul1lill :11111 
c:I';ei!1 :llld I" I I.l) :t!!:tinsl 1t:lellll.l!~I"hin. I.:lZ;II·II,<; 
:tlilil Ilanetl" ITportcd' 11t:IL I,arti:lll~~ 1'llIified lIl~lllr:t1 
prl.~t('illase froll1 rahbit skin shOll/cd Ilw\iil1lllH :il·ti
vit): al/)I'I 7.5 whcll tcstcd Oil C<lselil. 

":r(llclllylic :Iclivily or the CIl/,YIlIl: (1!~ dilklclll ,.Lill 
alll' Ititle pr(lteills, c.g. :t1i>Ulllill, g!r,iliilill. 111111'lIirl, 
e./:li,lill alld collagcn, was also siudied :11. dilfcrr:IIL iii I 
(\(1. 7,". :111<1 (Hi) I'm a (1cli"d nr.10 mill :It tlS'c. 
EIl~.YlllaLic hydr(Jlysis of' ,tlbUllllIl, gluhulill alld 
11111l'oid lVas carricd out with AIlSOIl'S coll.1riillctric 
methud as described earlicr. Due lo loll' (ontent (1i" 

----
Ti 

~III.E I _._ l'lllUHCATION OJ' TilE NEumAI. !'ltO'II,t NilSI' 

I 
Volullle Tnlal Total Sp. '\' icld 

SICp CII7:Y111C proll: in al:tivily II.' 
/" 

!ll:livity (mg'l 
(ulli Is) 

Crud:c ellzyl1lc H fit'!' 3500 Illi 3JCI 28700 0.012 100 

. c('"lrifllg!1 I i!!11 
A 11111\(1 rti II ill 'ldl'halC ~50 III I :1:10 (,270 0.1152 'II) 

prL:l'ipi I ;tl iOIl . 
,\(','Iqllc prl'dpilalioll 2:10 Illi 32H 5NO n.O~7 <)1{ 

i\d~"!'1'1 i(ll1 of il11- 484 1111 265 4240 0.062 7') 

PllI:,it i<:~ lIn ca iciUll1 
'phlhphatc gl'l 

SCl'(·dd aCl'tollL' I'rc- .1.445 g 260 22.19 0,116 77 
cipi,tHI i,1I1 

1)13 1\ ';:-(.'l'1I 11 1(\,,, 201 137 1.467 59 
I , 
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Fig. 2 .. ·· Hydrolytic action of the enzyme on diff,:rcnt protein 
wb~lr:rlc~ al various pH levels [I. l:ascin: 2, I'rncrnoglobin: 

J, egg albulllinl· 

Iyr",illl: ;tnd tryptophane i1l c()lIagcll alld c"'slin, 
lire l,,,(en( or hydrolysis 01' thc<,(: proteins wa' deter
milled hy estimating thc Iloll-protein nitrllt'cil. lI~illlc 
nlin,,-kj<:ldahl method under the ass,,), cl1ndition 
dc';crihcd earlier. 

The re~ults prescn(ed in Fig. 3 show that the j)w

leil1;lSe is most active 011 albumin at pH 8.0 and on 
11I111.·l1id at flH 7.6. III the ca"c or globulin. Ill' 
Ill'lillltlrtl fill value has bcen noted, but l.~i1/ymL' 
:tclilily i'i i'ound to bc comparatively higher at 1111 
r:IIII'il1!.! frol1\ 7.5 to 9.0. Thc prnlcinase is 1I1l;lhlc Ln 
liyd:' ll ly:,c l'(\II:II~en or cI:t';iill. 1,:1/:11'1.1\ alld l\:trret(' 
;iI'.,' ,.!)',n,d tltat p:trli;tlly purified rabhil skill prn
I<:ii'::'," \"".; :d.1c 1.11 hytirnly'.,c c:I:,(:in, ;tlhllllliil :111..1 
il:ICllll1i.j"illll hul lI(11 ~:()":IL;(;II. It is thtl', apl':tITlll 
1'1'11111 tlie abClve observation:.; lhat goat skill /.(;ulr;iI 
pro[cill:tsc is able to hyd rolyse various n:ltur:tl prl.'
Icillsalld theellzYl11eis11lost active at the pH rail!:,!e "I' 
'1.5 to 1\,0. It has been rec()g:niscd earlierlr.-I~ 
tlt:IL rCllloval or breakdown 01' interfibrillar), prl.'1\ein~ 
ill 'skill, e.g. :tlbull1in, gl()bulin and lllucoid, Itelps 
tlnhairing aclioll. It is Ihus pos':ihle tlwl. Ill'ulral 
proleinase presenl in goat skin is rcsponsihlc ror 
tllriwiring under sui.lable environlllcntal conditions. 

II.I'''I'O/I'(i(' (/1'(;(/1/ (~r 111(' CI/;;Y/I/(; (/1/ .IJ'"II/('li,· .l'/.'h

.1'/1'11(1'.1' -,. "ydro'ylic action or gl1:'I:~kin nel.llr:ti 111'(:"
tcilla<;c: II':IS ~llldied on BAEE. BAA"BANA, 11/\PN/\ 
:111<1 ATEI~. rollowing the p"p"r chronialllgr:lpitic 
Illctlrod Ilf' TSLI I'll and Yalll:11ll1l1 ()~". Tilt: jll.:pt ide 
(I ITlL:) was dissolved in 0.1 1111 or verl.lIl:ti bun'L,r, 
(pH 7.5) containing 50 /Lg or the enzYIll.c and (Ile 
mixture Wll5 incubated ror 24 hr at. 3TC under toluene. 
Af'Ler ,incubation, the mixture was subjected Lo paper 
ch,rolnatogf·aphy. 

H/\ r':'E and BAA wcre hydrolysed re:ldily and 
ATFE ~lo\\'Jy by goat skin ncutral protciJlasl~ while 
Hi\. N A alld 13APNA were not attackcd by the ellzyme. 
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Fig. J -- Il>'droiysis or skin proteins. by enzYllie at uiITcrcnl 
pi I levels. [I. albumin; 2. Illucoid; \ glohulin). 

I 

II. llas been reported that BACE is'ihydrolysed bv 
human s~ill extracts [r.0111 epidcnnis21 .: BAA is fOu/I~1 
to be lIllalfeeted by rat22 and rnhhit2:1 , skill extracts. 
Skill extrnels [rol11 differellt animals 2 ;/re also able ((l 

hydrolyse ATEE. BAPNA remains IUlla/lCeled bv 
rabbit skill neutral proteillase~, b~t UANA (" 
hy~lrolysed by various skill exlraots2 cxeept hog 
~;klll. 

£!fl'r:r ol/) 1/ {II/d. rPlllperaiurc (III ('l/fAme slahiliry _ .. _ 
In order to studX· the pH stabilily or the ellzyme, 
.5 1111 portiolls of tlte ellzyme solutioJl Ul4 Ill.!!/IOO Inl) 
Were nli'xcd with. 5 1111 portions (lr VCliOllal -hulrer pf 
dilll:rclll I" I (4.:1 to iLS). The CIIZVII'lC hulr'.:r mix
turc:.; wcre thell kept at I X"C fpr 2,1 I,,·. To <Ieter
millt; thc lliermal stability or tlie :eIlI.Yllle, .5 III I 
pnrtiolls of the pr0teillase solution P mgilOO 1ll1, 

pll 7.5) \\'ere heated in glass st(lppci·cd bo([les ;It 
dinerellt temperatures for I hI' alld: thell rapidly 
eO(llcd to room tcmpcrature. III [wtll l the cases, the 
residual ellzyme activity wns calculatc(hvith rercrencc 
to initial al:ti,·ity. The ellzyme was l\lOre ~table at 
pH range o[ 6.5 to R.5 and at tel11pcratuj'cs below 
GO'c. About 84~;'; 91' enzymc activit~1 was lost at 
75°('. 

Ef{cct (!(II/rmvio/et rays --- The eil7.Ylllc solution was 
exposed to UV rays for dillerellt peric)ds, e.g. 1, 5, 
10, 20 and 30 111in. Rcsults ohtnined :indicHted thal 
the cnZYl1le was rapidly inacliv;ltedi by UV rays 
with ill one min (9:~;,) and 50:~:; or the' enzyme acti
vity was lost after 30 min of exposure. 
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TAni..E 2 - EFfECT OF VARIOUS INHIIIITOIIS ON 1111: lie 111'11 Y 
OF NEU'rnAI, PnOTEINASE 

Inhibitors 

Con(rol 

IIscorbic acid 

Per C~1l1 inilibition 

0.0 
!J.t: 

Sodiul11 cyanide 2);.) 

Sodiul11lhio-sulphatc o.!) 
Sodium bisulpililc 71 .. ; 
Ovol11ucoid 0.0 

OF!' 11.0 
Ma(eicacid 100.0 

louine 100.0 

ED1'II 100.0 
I'lIrti-Chloromcrcurihcnzciic acid 100.11 
Silver nitrate 100.0 

·Nickel chloride '/6.:: 

Mercuric chloride 100.0 
'Copperslilpilaic ('( •. 7 

Ferric chloride 100.0 
8-Hyuroxyquinolinc 100.0 

IJ1;.'c( o( ,·II::'lm,. illhi!>ifnr.1 .... [Iket Pi" '.:lr;(.II'". 
inhibitors ~111 till: GIlZ)'lllG activitv has becn ,!JIlI\·,1 ill 
Table 2. Oxidisillg agents lil;-e l11:1icic acid and 
ioti.illc, 111etal chclating agellts like EDTA :lIld s-h\'
droxyquinoline, heavy metal s:1lts like. silver lIitr:I!·l'. 
mercuric chloride and ferric chloride, and Ihiol 
group reagellt, parachloromereuri-benzoic acid ';ho", 
100 % inhibition of the enzvme at (J025 AI CClJlCCII

tralioll. Rcducing agcnts s-h.ow either /Ill PI' '//)'/11 
inhibitory cnccL OvolJlucoid, a [r),I':,;1I illhihill)r, 
has no action, and DFI', a serilleproteina<;e illhi/)i["" 
possesses sligllt inhibitory action. The inhibil!.,-, 
causil~~ 100% inhibition have also becn tried :It 
a lower coneen/ration (0.005 M) and all of thclll'
showed considcrably strong inhibitory action. 

According to LU7.arus and Barrett3, rabbit skiiJ 
neutral proteinase was not inhibited by EDTA and 
t/tio/ group blocking reagents. These ohservations 
lend to show tlwt possibly partially purified rabbit 
skin proteinase and tllO purified goat skin neutral 
l)J'oteinase are not identical. Duc to the paucity of 

. data Oil purified skin proteinasc~;, it is dinieult to 
CllIllJiarc their properties ;lIld (0 find out whethcr [he 
IIcutn" prolcillases [sola ted rrol11 dilferent :Jnil11:ils 
arc the same or diller from ol1e an other. 
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