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pm/mg) %#JEHE & LT, Lazarus 50KFE Itk Dy
EEL.

Studies on collagenolysis in carrageenin granuloma M. Effect of carrageenin-
collagen complex on activity of collagenase and lysosomal enzymes Katsuhiko

Kondo. Department of Pathology(I) (Director :

Medicine. Kanazawa University.

Prof. K. Kajikawa) School of
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CDaTH Y EEREE3T°C, 188 fE  incubate
L7zt%, 100,000g, 1Efl&mL L CiEonibiF0.5
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WHECRIBENEREZASNLE - 1.
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CCCRZEE UCMCHEMDO WEFhd+ € U %~
diicbBAShiEa sy - EiEMEE2ED L L3 TE
otz

i & L T25ugd b ) 7y v (2[EEE S, Sigma
#) & incubate LBE&E L 0fEMICEWE %R L
fiegELS o7 (JW5). 1040 TRIBX#1IBA
2. 102832k b3S OMEEEAHIE L
2. COBHBEKBEOLTEEL WL, YHEELT
)Ty EROEGASENRSEHEBED SN
T, 14 VEENSEVESICRISF Y » LR
fHEsN, Ly vMbLlidh-tass i s

Tl ok BalfEMEr S 2.

M. 54 v/ — sBREDENE
Mewmdm., #7577y RUOBE7+Z 77
g — CIEM I ZHAERERICH S B EZED S AL
Mot chicwt LT B-galactosidase o HoiE
BCCCHERD + & Y% — Mz BWLWTIHCMCHERD
zhof 2% 6&m <. B-glucosidase 22>V T, i
ZRREOH/SEETH - . CCCHEMRELCMCH
FELABEYEIZ L, XFESZ-EERY
VTABTAHEEILL-TEBEY v D Y v
SBEMBORIATVEEEZLSNEDT, 0k
EHOEZHAEERLDOTHELEDbNE.
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AR BV TCCCAZE MR U oMK SLS 45 2
BWoht:l ERBELSHETH 2. COEEICCCH

5 Radicactivity released from labelled Callagen Gels by Enzymes
from CCC and CMC Granulomata.

40

10

% Total Cpm Released

A T Supernatant of the homogenate of CCC granuloma by centrifugation

at 6,000g for 20min.

B I Pellet of the homagenate of CCC granuloma by the same method

as in A.

C > Pellet of the homogenate of CCC granuloma by centrifugation at
6,000g for 20min. after isoelectric precipitation at pH 5. 0.
D ! Supernatant of the homogenate of CCC granuloma by the same

method as in C.

E [ Supernatant of the homogenate of CMC granuloma by the same

method as in A.

F © Pellet of the homogenata of CMC granuloma by the same method

as in E.
G : trypsin (25ug)

Cross-hatched bars and white bars represent radioactivity at [ 0.45

and I 0.2, respectively.
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® 6 Acid Hydrolase Activities in Homogenates of CCC and CMC

Granulomata.

B-Galactosidase

(szmoles of p-nitrophenol released/hr/mg of protein)

Activity

Cathepsin

Specific

2.0r 7

(pmoles of tyrosin released/hr. mg of protein)

SHEMKNTOHSLSHBIER SN E T &ERL, AFF =
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ChHhoSLSHER 20T, EARNTIMER O

B-Glucosidase

0.05 - ]

0.04 |- B

0.03 7
0.02 y

0.01 - a

(umoles of p-nitrophenol released/hr/mg of protein)

% Acid phosphatase
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E 1.2 ]
2
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Z 08t .
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g 0.4 s
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CCCHfikIc & » TARBICERSh AL LI S
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FZENEd 2Lk 3IEAKEHEND. (1) B-gal
actosidase (FCCCHER M+ 2oL, (2)
B-glucosidase FCMCHFMicmL, (3) »+7
vy, BT ART T Y- B oL THIAFRE
ODIcEEREMED LN ETHS. CCCHEMC
bIBIRICERINE L BEEENICHE A TH S
Mo, FRoRBEREREBEEEAYE O ML
BT LR AN BEELBRMICEL CART 58N
NHHIEEBEBIBERLTVWS.

Page-Thomas" (&% F v % & + ¥ OBAHIFE (< 74 &t
+ 2 &, BEMEMZGDDO N-acethyl-8-D—gluco-
samidase K& B-galactosidase DiEMEN -H 42
CERHEL, Hlbshicd WEMSERShEIEA
W, BB EVD T EMRIB E S - TEABYHE IO
R T 2BESMT S b0 EHEL TV S,

LN Z2DFEBETHICMCOEH = UIM ¥ 5
BRI 3EERT  B-glucosidase 12CMC
KigD glucosidase BAEETICY - { v kiR
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VI A EER IEWIE TS » 5 (. B-galactos-
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anhszonblhtiv., £ 7T, CMCRCCCoi
M LI TR 4 icfThh, Page-Thomas o e
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MEIcE D CENTL T4 Y V' — LBEOMNIEE
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Ao ¥=vAFEOEAILEVTS, Eitants
SE=ZVRUEERNI S H v E&EE L CCCAMEE R
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MEREnss, CoBESEBROL ¥ =Y
DKBHOEAZEFICD > D & LhkRES, B
AT AR AFRL, 2E&D  B-galactosi-
dase MIEEINBDTRB LA EEI LIS,

BEEL s 72 B-galactosidase o Edyic o
WTRAHETEEEESHIT SN TEVLRE O,
BWHO 5 4 v — bBRMB A oo athizpliish b
EVOHENSVKEHET S L, S-galactosidase @
Dl tb—HirBaficom s n sl +n s
2EEPNE. tLES>THNIEE RSN B-gal
actosidase Ik » T, il DEES s P L
-y oI EEKMNKRESN, FOBR, 355 ¥
BEEPISHA VBHEOREESEEINE L LEEE
WKEAONBIETHSE. COLHIBMWEL S

SEYhOERRY 7o 77 - COMERES GRS
(A ThHASL, ML -TEAINDE &
bAETHBEEDNS.

¥ vHRFERBIEY R MR aIF YL
2R TARFOFEENRE S nizdd, CCCHEMG
i a sy - iR s hlih -2, CoEH
RIS TR WA, H 5 F= yAFEMECIICCCH E
BLOZBOBMRPEBLTWEDT, #5F=v
WEBTES % - MCKBITHF Y LVORREEBY
HRikoa s+ —€VBERLTVWEOhb LK
W, $7, CCCHEM+AEC R —MCbhHEED 2
54— CiEMidH 2 H, MFdko a5 rr -+l
B OER MV, EEOUTEHETIRILT
figh-tkohblhigun.

% Bl

FHTHE L tasF¥=v-as5rvEiakts 7
MRS T A SRR B - T R
AR &0, @HRcSLSE#MRVWHshi,
OHREROFEY R - SR I T5 > - CiERH IR
HTEWh-72h, B-galactosidase R H A0
HEHLNT.

—HAavEF XA FNELLOD - Z2DFEEICE - T
onfes o PRETHEBEOTE S5 — o B-g
lucosidase WEMED ERMIM e, A57 v v &
742779 —-€iEKHRG, Cho 2BORFRED
BieBERERRD NS 1.

ChoOEISHIEINIC VWIENERINS
L. zoMHEOBELICBIET 3 &S h B KER
B DpEE ASIBIRIICIEIN G 5 S ERIBEN B,

no¥F=vAFEBcBLTE, Eifahks ¥ =

VIERTARIN LI IS T LES LEAKSE
S BT EDNBROBHEMEBERTHEEEDRS. 25
FUEh S F=VEEEREOLB LTk TEY
fbsh, K cERsnmlEAdts> 35, —5F
Hakcaznsr s ¥= v idlliRicsI s Bg-
alactosidase &R EWmaE 3. @B wE/L s h
7=  B-galactosidase i3, 8% o < B 5 &
h, ByrvsobaBl-5 v "o B(EKRENRT
Bl L T, BENICI T 5 Y ONRERIZE
543D LHETENS.

AMROERERETEE, 5 ¥ VvAFRIE
3355 v RBEBLEROBREICL > TITRbN
o LETEENS (BT).
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POSSIBLE MECHANISM of COLLAGEN BREAKDOWN

in CARRAGEENIN GRANULOMA.

<Non specific Proteases)
& Collagenase

CARRAGEENIN

Newly Formed

CARRAGEENIN-COLLAGEN
COMPLEX

DEGRADATION of
4 COLLAGEN

Phagocytosis
Breakdown of
Glycoprotein &
Mucopolysaccharide-
Protein Complex

Collagen «—Fibroblast

SLS

_

FLS

in Histiocyte

INCREASED SYNTHESIS of

B-GALACTOSIDASE

Extracellular Secretion /

OEENEEE B .

2. BN h S F = VR BHEFEED SN
NhasyvintiiEal, HEKES< 3.

3. WEa Iy v I F = v A KESC B
itk 0 BRYIb s NHBERICERSNE, Hitkasy
VORI IDOLSICLT, BN EECIEA
TZITHIbans.

Heko WMl EoR WY IcE Z ApHP
{4 VvBEOE(IcL D, SLSXIGFLSBHAT K ¢
5.

4. HAKEEARLLMBR O TR, »5FE=
(sulfated polygalactose) D#F{bichELR B-g
alactosidase DARKMERMICRELINSG.

5. B# L & h o B-galactosidase O — &
G an, NEBOBRE 2 ¥R 2By v
WNORLIEE-5 vV EAREDZRT S,

6. TOR, —FTRFEISSVO0HEANM, |
k&h, ih T, BEREOLERMERLA, 2
Sy VYORBEENBIS.

7. BEAXBBES L2545 v 380 E VW pH
i TEM L B NEFHRY Yo 77— ¥0EH %
SZUB D, a7y VR L TRy F— €
OBMbBEIRLV. B L35y yo—ii3i
WERiIck - TEBSNERRATHILSh 3.

8. WMMATHRINLIS Y v ik, BUASE=
vEREALTHRAKEERL, 3355 v RRBROBEN
#7953,

Intracellular Digestion
of Carrageenin

BMEE . RFRCHL, REBLOEEBEEBDL H 2
L BB SR — B IO S ORB o B % i ¢
T. FEFRETBLERKOEEE5A TN V&L
fo. BARTRQELEMBUENBEZ, a5 07
/BABANE BBV LIONEBEEE)NRE &
e, SLSO F v v b A b Y =% BB L o — R K
EFEMEBANERUEER, ETHEBEBRNBOH ~ 12
ERELET.
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Abstract

Electron microscopic observation revealed that SLS was present in the
extracellular space of the granuloma induced by carrageenin—collagen complex
in the rat's subcutaneous tissue. Collagenase activity was not detected in ho-
mogenates of the granuloma.

Comparative studies were made on lysosomal hydrolase activity in the
carrageenin-collagen complex granuloma and in the granuloma induced by car-
boxyl-methyl cellulose. The former granuloma showed increased B-galactosidase
activity, whereas the latter increased S-glucosidase activity. Concerning cathepsin
and acid phosphatase activity there was no significant difference between these
two granulomata. Electronmicroscopically both the granulomata consisted largely
of histiocytes which had numerous phogocytic vacuoles containing the subst-
ances injected. These findings suggested that histiocytes reacted to the substrate
resistant to available lysosomal hydrolases by increased specific enzyme syn-
thesis.

To summarize the foregoing data the following hypothesis is proposed to
explain the mechanism by which collagen is broken down in carrageenin gr-
anuloma

Carrageenin stimulates fibroblast proliferation. Collagen secreted from fibr-
oblasts is coupled with carrageenin to form the complex which is readily taken
up into histiocytes and sustains intracellular digestion. Histiocytes, on the other
hand, are required to synthesize a large quantity of S-galactosidase for digestion
of the carrageenin moiety of the complex ingested. An excess of synthesized
B-galactosidase, at least in part, may be released outside the cells. In extra-
cellular space [B-galactosidase may be significant in collagen degradation by
attacking glycoprotein and mucopoly saccharide-protein complex which are co-
nsidered to play a role in the maintenance of stability of collagen fibers.
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