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EVIEW on microbial collagenases by Nordwig!
R pointed out that only 2 few bacteria are capable
of hydrolysing native collagen which' include
Clostridizm histalyticum, Cl. perfringens., Cl. tetani
and  Bacteraides  mclaninogenicus. Collagenolytic
enzymes were found to be secreted by certain obligate
anaerobes (CI. histolyticim® and Cl perfringens®)
and they could attack native collagen under physio-
logical conditions. Tancous® isolated another ob-
licate anacrobe Cl. capitovale from salt-cured hide
samples which could hydrolyse skin collagen.
Certain  aerobic  and anaerobic (facultative)
bacterias-1 were also claimed to produce collagenases.
But in most occasions azocoll, hide powder and- syn-
thetic peptides were used as the substrates for colla-
genase cstimation. But Waldvogel and Swarlz!?
developed a screening test for collagenase producing
bacteria using a collagen gel film and examined

various bacterial strains for their Iytic effect  on
a limited number of

collagen film. They obscrved
anaerobic strains belonging to the genus clostridia
and bacteroides and one strain of Staphylococcus
aureus (when. grown under anacrobic condition)

could lyse collagen gel. Hanada et al*® however,

isolated a marinc bacterium Pscudomonas  marino-

gluzinosa which was capable of hydrolysing native
collagen in aerobic condition. Two new facultatively
anaerobic strains isolated in this laboratory from skin,
found to  possess

putrefied during soaking, were
collagenolytic activity when tested on different types

of collagen substratcs. The results obtained are
reported in the present communication.

Materials and Methods

Clostridicom histolviieing wis Lindly wupplicd by
IVRIL Izatnagar. One strain of s and one
pseudomonas <train, vet to be furiher identified up to
specics fevel. were icolatzd i this lahoratery, These
organisms were found 1o grow under beih acrobic
and anaerobic conditions. €1 histolveicin 223 prown
on sodium thiogiveolate - broth and plates,
the hacillus and  pscudomonas strims i vrown
on autrient broth and agar plates.
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cficd skin were found (o secrele extracellular
allagenase activily was determined by studying
n in viscosity of sofuble collagen. In all the
¢ Clostridium histolvticum, I"m(m«;
cge albumin and gelatin.

Anacrobic condition was created by using Mclntosy
and Fildes anaerobic jar with methylene blue gy
indicator. .

Collagenolytic activity —In order to study e
collagenase activity of the bacteria the followiag
methods were employed.
Hydrolvis of RTT collagen — Albino rat tails fror
age group of 7to 8 weeks were collected. washed wed
and the tendons werce dissected out. These tendons'
were suspended in 1A NaCl solution for few housy:
and washed 3 times with distilled water. Neal dy it
the tendons were taken in a petridish in bundks:
weighing 100 mg each and sterilized by fumigating
them with ethylene oxide!!. After exposing o ethylent
oxide for a period of 18-20 hr, the petridish was
placed outside for [ day to remove residual cihylené’s
oxide if any. Tendons (100 mg) were asepticall:4
transferred to a, sterilized tube containing 10 m g
0.1 Af phosphate buffer (pH 7.4). 1f ne grovth
occurred within a period of 5 days, the tubes containind
buffer and tendons werc taken for inoculation.

B

Lysis of collagen gel - L
Preparation of collagen : Collagen was oblam'ﬂ
by extracting rat tail tendons with acclic acid follof}gg
ing the procedure of Berman ef al 15 with slight modv,
fications. Tendons - from the tails of about 8 weeld *
old rats were dissccted, sliced, washed in ?"‘5
volumes of chilled 1 A NaCl and then with dl}“-l
water and allowed to swell in 0.5 M acetic :!_Ud ¢

24 br with stirring. The undissolved I}HHU‘J‘O:{‘

filtered ‘and the filtrate dialyscd against dlw
acetic acid for overnight. Ttwas neutralized b)_’ '{m

ing against 0.02 A/ phosphate buffer (pH -+ 1t
precipitate formed  during dialysis was (!lf‘(‘l““‘;
(.05 M acetic acid and then diatysed awinet P,
phate butler for ncutralization. Then the pho-r
ions were climinated by dinlysing agamst 7
water. All the above steps, werc carried cut B [
The resulting viscous fluid was centrifuged B0
At 21000 pmeand the centrifugate was i
aad stored at - €L
Preparation of collagen ocl
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‘l)ﬂ ‘,‘"g-’l()" m) was dissolved in 005 A acetic acid On the basts of the above motphological and

:(md adjusted 10 pH-7.5 with 247 tris base contiining  biochemical characteristics these strains could he
NaClwith vigorous shaking. The solution was identified up to the genera lfevel with the help of

p.3 M ; < . - \ . el
:“.“" diahveed against 003 AL (ris-HCY containing  Bergey's Manual of Determinative Racteriology#, -

pd M N T rH 76 Collagen concentratian in the  One of the strains appear to be Bacillus sp. and the
Celution T :mpm\nn;nc[y (U R /\hn.ux Somlol other a Pseudomonas sp. :
ahe solution was poured finto sl petrislates and Hydrolvsis —of RTT  collagen - Sterilized (ubes
wanslerred 1o incubater a0 37 Cowhere the pel was containing Buffer and RTT were inovulated  with

48 hr old culwres of CL histolvticun, Bacillus sp.

and Pseudomonas sp. and incubated at 37°C under_ .
acrobic and anacrobic conditions. Al regular inter-

vals, the tubes were examined visually for the extent

of hydrolysis of RTT by these strains and the time

taken for complete hydrolysis was noted.

IUis apparent from Table 2 that all the 3 sirains
studicd are capable of hydrolysing ral tail tenduon
collagen under both the conditions of growth. How-
ever, the time taken for RTT hydrolysis  diflered
appreciably and is maximum in the case of Pscudo-
monas sp. and minimum for C/. histolyticum.

Lysis of collagen gel — Screening test for collageno-
Ivtic activity using collagen gel as the substrate was
conducted for CI. histolvticum and the new Iy isolated
Bacillus  sp. and Pseudomenas sp. The observations
are recorded in Fig. 1. .

Cl. histolyticum and the Bacillus sp. showed lysis
of collagen gel. CI. histolvticum 100k 24-36 hr for its
Ivtic eflect but Bacillus sp. took 48-60 hr for similar

formed rapidly. . . R
Collagenase activity of ibacteria @ The method of
Grow' as modified by Waldvogel and Swantz'? was
wed for detecting collenolytic activity of bacteria.
Circles of the thioglycol!u ¢ agar’nutrient agar (§ 1o
10 mm) coversd by actively growing cultures were
pnched ~+t. inverted and then placed at the centre
of the j : ipiate _containing co_l!:lgcn cel. These
preparatiz-.: were incubated at 37°C. Collagen lysis
appeared as black c'rcul:u] area around the culture
on plate. | )
Viscometric assay of collagenase activiry — Visco-
metric method used by diflerent investigators'i1s
for the determination of |collagenase activity was
followed in the present work., Qstwald yiscometer
{low rate ~ 62 sec with Idistilled water ar 20°0)
was used {or viscosity determination. 0187, collagen
in tris-HC. containing 0.4 A7 NaCl and 5 mif
CaCl, (ph .0) was taken s substrate and o this
cride bacterial enzame  preparation’ was added,

—
-Organisms grown (48 hr-old)jon agar slants in acrobic ! t ! r
3s well as anacrobic conditions, were scraped out  Iytic effect. The Iytic effect of- Pscudomonas sp. si
nlo sterile tris bufler. This was centrifuged at  only feeble. 1t is clear that CL histolyticum is capable
3 10000 rpm for 20 min and the supernatant was esti- :
- mated for protein content in I:lllilﬂ following Lowry'st®
method.  Iinzymes from  dilferent organisms were  TABLE | — Morponociear, CHARACTERISTICS 25D Bi0-
Fooenacted in he same way and then NaCtwas added CHIMICAL PROPERTIES OF THE 1SOLATID STpares
. Bitto me” - final concentration n‘f 0.4 M. While PProperties Buacillus sp. Pseudonmoncs sp
<" . temparing collagenase activity enzyme prepara- R T ’ S
A lonswRie ated 10 the sami unit of protemcontent. Morphalogical _
o The flow time was measuded sarious intervals - Shape }f"}! - Small rod 2
L 03 hrof incubation. 1n caze of control only é’rg“e‘f""'“ HRN ,':t“:","'l“
j uller was added to collagen solution.  Specific ,\fo,r“i(\. Motile Motite
Yosity of the reaction mintire wirs caleulatad alter Broth Thick growth Thick pelits prowth
Citlerem periods of intoiaction aoconling o the Pigment Non chromagenic Bluish ¢
- t{uation (% i pg = | ). o .r\x‘rnlrl'\'. Growth present Gitowth Feant
1' ’ ”"’""'/J‘If-" !!"Ii‘l'/li‘ o Prowelvtic activies of  the Anazrobic do o
;tf';:‘c‘ ‘(' e 1'{:. ”‘.C\.‘" Sf“l:!'k‘d stras wder Carbehydsate fermentaion
§~:;0.K ane! A:,l.,..A_ crditian . it deteianine Dy, ostro Acid pre e Avid & il
h; o ‘).h. .;lhum(m( and g"a.‘l:mn 4 IRTE I : o ) e AR '
3 e n,dil\c;“”""“»‘{ ;lj;“}.!':’. Wi (ir;h,-mnn--'.! 1;.!!.--,- LI NV PO o e " (TR 1" oy
hae | ""i ol lxnn)lr' as repertad warlier ! Car L;"';"r";{'i"'l Fine s l('l"')" o ten
" m”‘l}xpft‘s':\'ed inunits, the unit, being defined i)f:llcix-ol dan Y
¢ O tyrosine liberated per min per mi of  the Rhamnese do

Silicin Acid produced

A7y ; - :
a, e selution. (1) Using egg albumin as substate,

~¢ Ly A N o A . . ooee
>~ .P:‘(:;c“!)"(‘ ACUVIY ws dcle{mm:d by the modified  Inositol No acid production fo
o g N : g : H Arabinose e
€ unit JOSe ef Gl AtV i3 expressed in upis,  Arabinose do "
MU el g mg ol invrosine liberated for Bivioice! s
AL IITANETTICN (cl) Gielitinelv e activin ) )
e (g dualitiively, e evpressed as the |\:;\!-|\l e Qm ;l\_uu:u;c._l
. AV - T R i - Methyl red Negative
(T <) ey v ~ Mae AR 3 o) 2
Egip. }owenen for the complets hiquelaction ol Acetyimethy!- . o
carbino! Negirtive Negatizo
2 . - “itrates ‘ot witize Utilied
2] ) . Citrates Not utittzed .
"k . Mitranes Ruiuced Reduco!
oy, . . . . Al daui Tt .
(Y l." llln|'|\||n|m.,,~.|| andd Biochemienl proportics 1.v|.l.|||n -1 b |An{| |
¥ ' 10k (] co A Stirch Hyerolssed skl
Mdarg N organisms were studied fedtoving Wi ‘oapulated

”Tablc Tmccd‘"(‘ﬂ. The observations are recorded Cagabase Iositive
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oL 3 — PrOT
gybstrates

fatin® |
tﬁé albumin®
Casein?

«Complete liquefaction ir
s(nit is expressed as mg

EOLYTIC ;\It“l‘l\‘ll\‘ OF ISOLATED Bacillus AND

I'seudomonas sercis

Bacillus S[‘.. .

Pseudomonas sp.

Acrobic

digestion mixture

«ait is cxpressed as mg

eenme solution

Anacrobic’  Azrobic  Ancrobic
2 1 2

0.2050 0.2330 0.2325

0.0112 0.0218 0.0168

days i
of tyrosine hiberated for § ml of

of tyrosine literated min'ml of

+ p—
" e superiatant media
gctivity estimations. Rest

were used for protealvtic
Its abtined on the hyvdrolv-

s of casein, egg albumin and getatin are presented
-

i Table 3.

When tested on casein pseudonionas strain exhibited

sbstrale.

Discussion

o

*more proteolvtic  activity
aacrobically. The s ‘
‘ Ceelatin 15 vemdily attneche :
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ltmay be further nored that the proteohtic
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collagenase estimation into consideration the colla-
genolytic activity of the 3 organisms grown under
aerabic and anaerobic’ conditions may be arranged
in the following decreasing order.

Cl. histolyticum > Bacillus sp. > Pseudononas sp.

These organisms possess considerable protealytic
activity when tested on dificrent substrates like casein,
cgg albumin-and gelatin. It may, however, be pointed
out that these two organisms show more proteolytic
activity in acrobic condition where as it was found o
be reverse in case of CL histol vticuni™ .

The present observations thus point out that such
facultatively anacrobic organisms possessing colla-
genase activity can do considerable damage to raw
hides and skins.
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