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T was thought for a long time that, in animals,

chitinases were present in enails only. The distri-
bution of these enzymes among invertebrates hes
appeared, to be much more extensive. They have
heen found by Tracey in protozoa!, in nematodes?,
and in earthworms?, and by me in arthropodst-s,
celenterates?, polychate worms’, etc. The presence
of chitinolytie enzymes among vertebrates has, how-
ever, never been suspected. The enzymic lysis of
chitin is known to be actually performed by two
different enzyrmes, asting consecutively®-®: a chitinase
(mucopolysaccharidase) and a chitobiase (B-acetyl-
glucosaminidese).  This ‘chitinolytic systern’ and
these two enzymes have beoen searched for in the
digestive juices and in aqueous extracts of digestive
glands and digestive epithelia of some fishes, lizards,
birds and mammals, . :

In order to detect the chitinolytic system (chitinase
<+ chitobiase), the enzymic extracts were incubated
with a chitin suspension (from Sepia pen} at 37° C.
and pH 5-2 for 3 hr. ; the acetylglucosamine liberated
was measured by & method described by Reissig
et al.’. Controls without enzyme or without sub-
strate were run simultaneously.

In order to detect chitinese in enzymic extracts
containing little or no chitobiase, the activity of
these extracts on chitin has also been investigated
after addition of an excess of chitobiase in the enzy-
mic test. A commercial preparation of B-ghico-
sidage {Nutritional Biochemicals Corporation) pro-
vided a convenient source of chitobiase, free from
chitinage. In these cases, the presence of chitinase
was also confirmed by the nephelometric method®,
which does not depend on the presence or absence
of chitobiase®. In order to measure the chitobiase,
the liberstion of acetylglucosamine has been followed,
using a preparation of ‘depolymerized chitin’® as
substrate’ (a preparation which contains chitobiose
end other small polymers of acetylglucosamins).




Table 1. CHITINOLYTIO ENSYMES IN DIGESTIVE JULOES oF
80ME VERTEBRATES

Autiﬁt.y of chitinolytie

Speciea Digestive Juices or system 1 acebylpghucos-
contents amine Wherated,
pgm, fhr. jmi.

Carassiua curabus L. Anterior intesbine 113
Posterior intestine a14

Qusterosteus aculeatus Whole digeative contents 872

Lacerte viridis Leur. Gasiric juice 1,200

Teatudo hermanni Gastrie juice [i]

3. F. Gmelin Intestinal contents o
Pagser domesbieus L. Gasiric juice 180
Turdus meruls L. Gastric juice 1,660
Oryclolagus Gastric contents 0

cumnionius L, Intestinal contents 2:5%

Cmcal contents V]

* Non-significont result,

fgpble 2. DISTRIBUTION AND LOOALIZATION OF OHIFINASE AND

OHITOBIASH IN DIGESEIVE GDANDA AND TISSURS OF SOME VERTBBEATES
Activity = neetylglucosamine
libernted, pgm. /br, jgm. fresh

sues
Species Organs Chitinolybic Chitinasef Chitobiase}
aystem™
Carassius Mucosa anterior
auratus L. intestine 43-B8 400 440
Mucosn postarior
intestine 288 — 72
Panereas {4
Liver) — 67 G2
Laeerla viridis Gasbrle mucosa 1437-1570 8,064 260740
Laur. Intestine 0-3-3| — 46
Pancreas 810-13560 13,120 0-160
Testudo hermanni Gastric mucosa 0 0 4b
. M. Gmelin  Intesiinal mucosa 0 ] 57
Purdue merula  Mucosa of glond- 340 3,114 89
L. ular stomach
Tntestine (Orst
third) 20 144 313
. Pancreas 138 13§ i}
Rhinolophus Gastrle mucoss 347 5,280 71
ferrum-equinwm Intestine i) 124 23
Behrab. Pancreas 0 0 29
Oryotolagus @asirle mucosa 0 0 0
cunnicuius T, Inteskine 1] 0 0
Pencreas [ 788 72

* Liberation of acetylglucosamine from ehitin, by the enzymls extract,

+ Liberation of acetyl[glucosanﬁne from chitin, by the enzymic extroct
after addltion of an excess of chitobiase.

1 Liberation of acebylglucosamine from rgepolymerlzed chitln®, 2
preparation containing chitobiose and other small polymers of

acetylghicosamine,
§ Non-gignificant resulés.

The results are summarized in Tebles 1 and 2.
Chitinolytic enzymes have been found in the digestive
tract of six species of vertebrates, arnong the eight
species so far investigated, the digestive juices and
tissues of turtie and rabbit being entirely devoid of
chitinases. In 2ll these eight spocies, muscles,
kidney and liver extracts wera found to be free from
chitinases, the presence of chitobiase only being
evident in the livers of Lacerte and Testudo. '

The following tentative conclugions may be drawn
from. these results : :

{1) The chitinolytic enzymes have been found not
only in the digestive eontents, but also in glands and

in care
Such lc
of a ba
(2} A
are ins
least o
rabbit,
searetio
observa
roprese:
of a co
aInong
(3) 1
an evol
in tho g
of the
faculty
pancre.
has thi
In c
often
even ir
(4)
gastric
first k
thesize
Very s
! Tracey
2 Trace;
3 Trace)
¢ Jeunia

& Teunie

® Jeunie
7 Jeunis

¢ Fechx

¥ Jeuni
0 Reissi
217%

u Jeun:

1= Teunl
68,

Printes




IN DIGESTIVE JUIOEYS OF
RATES

Activity of chitinolytic
08 or aystem: acetylglucos-
amine liberated,
psem. fhr, fml.
:] 113
16 814
rontents 872

1,200
0

s 0
180

1,660

0

b5 2:6*
0

[IZATION OF OHITINASE AND

TISSURS OF §OMA VERTERRATES

Activity = acetylglucosamine

liberated, pgm. /hr, fgm, fresh
tissues

ltinoly Lie Chifinaset Chitobiesed

yakem*

43-88 490 440
288 — 72
— 07 62
£37-1570 8,084 260-740
033  — 45
110-1350 18,120 0160
0 0 16
0 ¢ 57
340 3,114 89
26 144 650
13§ 13§ 0
347 5,280 71
0 12§ 23
¢ 0 29
0 0 - o
0 0 70
0 7:8§ 72

shifin, by the enzymic extrach.
chitin, by the enzymic extbract
itobiage. .

om ‘depolymerized chitln’, a
 and obher smnll polymers ol

el in Tables I and 2.
n found in the digestive
rates, among the eight
he digeative juices and
yeing entirely devoid of
ight species, muscles,
‘e found to be free from
chitobiase only being
o and Testudo.

elusions may be drawn

ed have been found not
, but also in glands and

e

in carefully washed gastric or intestinal mucosa.
Such localization does not support the hypothesis
of a bacterial origin.

(2) All the species where chitinase has been found
are insectivorous, or eat chitin-covered preys, ab
least ocecasionally. In contrast, the turtle and the
rabbit, which do not possess any trace of chitinase
secretion, are typical phytophagous animals. This
observation, if confirmed for other gpecies, would
represent the only clear-cut case, with that of lactase,
of a eorrelation between diet and digestive enzymes
among vertebrates.

(3) The site of chitinase secrstion seems to show
an evolution towards a higher specialization of tissues:
in the goldfish, the secretion of chitinase is a property
of the whole epithelium and of pancreatic islets. This
faculty is restricted to the gastric mucose and the
pancreas in Lacertq : in bats, the gastric mucosa alone
has this property.

In contrast, the secretion of chitobiase, although
often very weak, occurs in the majority of tissues,
even in the turtls and in the rabbit.

{4) The cases of the panereas of Laceria and of the
gastric mucosa of Turdus and of Rhinolophus are the
first known examples of tissues being able to syn-
thesize large amounts of chitinase, but secrating only
very small amounts of chitobiase.
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