Chondrocyte Activation in Response to Factor
Produced by Lapin Synovial Cells
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Abbreviations : APMA, aminophenylmercuric acetate ; D, dalton; EGTA, Ethyleneglycol-
bis (B-aminoethyl ether)-N,N,N,N’-tetra acetic acid; IL-1, interleukin 1; KD, kilodalton ;
PGA, prostaglandin A ; PGE,, prostaglandin E, ; PGE,, prostaglandin E, ; PMA, phorbol 12-
myristate 13-acetate ; RIA, radioimmunoassay ; TIMP, tissue inhibitor of metalloproteinase.
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Fig.1. (a) Confluent culture of lapin articular chondrocytes. X200. (b)
Primary culture of lapin synovial cells, which is showing heterogeniety. X
200. (c) Established line of lapin synovial fibroblast (HIG-82), which is
showing homogeniety. X200.
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Fig. 2. “No chondrocyte control” which contained

diluted synovial conditioned medium without
chondrocytes was set up in parallel. By sub-
tracting the enzymic activities of the “No
chondrocyte control” from those of the sample,

the enzymes secreted by chondrocytes were
estimated.
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mM @ aminophenylmercuric acetate (APMA) o
I, FEET T, 37C, ARMRIES ¥, KIS,
50 41 @ Ethyleneglycol bis (#-aminoethyl ether).
N, N,N,N’-tetra-acetic acid (EGTA, Sigma Chem,
Co.,, US AN TRIG% 1%, 12000 g, 10 &L,
L 50 ul ORENEEERES v FLr—vashy
=ik b HIE L.

2. PEYXYIFF—ET v

60°C, 30 ARIMBALVEIC L DK aS -5 omsy
7 ¥~ %{E L, *H-acetic anhydride T3 L 72, #
BEY T F > OSSR, 1000 cpm/ug I HEIL
7o, 25 4] (5 ug) OBEBMHY I F o 2HE L L CH
W, 275 F—¥7 veA LREBEOHET, 3TC, 4
FERIGS ¥, RELESF %2 16% Y 7o—n
BeB CURRR & &, OB, 175 50 ul DBEREN %
HEL 72,

3. FEAEAF—ET v 1

TNT7 7 ¥4 (Sigma Chem. Co., US.A) 22
H-acetic anhydride % il 2 #E5 U, MLAs S %
10000 cpm/g WA 7T v 4 AW, 204l D
YAy Q0ug) %FEEELTHY, a5 —¥Bk
VEZFF—¥T vl LEFROFETRIGEET,
3.5% DtV 7 a— VEEE, 50 ul DWHEILEA L (75
HR) DI & O KISEELEL, 3008, £ 100
ul OBEREEZHIE L2,

1BNDas5F—¥, ¥5F+-—¥BLUH YA

hNew Zealand White Rabbit

Synovial

Tissue Cartilage

Mechanical Mincing and Enzymic Digestion
Ca 7 Days Ca 10 Days

Confluent Confluent Primary
HIG-82 Cell Culture Synovial Cell Culture

&=

Add PMA (0.1 zg/ml) to the Culture Medium

3 Days 3 Days Y

. “  Confluent Chondrocyte
Conditioned Medium Culture

= amm

/

Remove Conditioned Medium for Assay
Fig.3. Scheme of material and method.
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Table 1. Synoviocyte activation by PMA
HIG-82 Primary
Control PMA Control PMA
Caseinase (U) 0.00£0.00 0924 0.04** 0.045+0.030  1.964 0.06%**
Gelatinase (U) 0.00+£0.00 37.284 6.65*%* 0.000+0.000 56.23+ 8.82**
Collagenase (U) 0.36£0.18 30.96411.24* 0.000+0.000 49.52+4 6.39%**
PGE: (ng) N.A. 1490+ 1.40 N.A. 71.88+11.97

Confluent monolayers of HIG-82 or primary synoviocytes were maintained for three days
under serumless conditions in the presence or absence of 0.lg g/ml PMA. Their

conditioned media were then assayed for neutral proteinases and PGE, Each value
represents mean=+=SD. per 10° synoviccytes from six replicates. N.A.=data not
available. Caseinase=Activity of neutral caseinase. Gelatinase=Activity of neutral
gelatinase. Collagenase=Activity of neutral collagenase. U=Unit. mU=milli
Unit. *p<0.05, **p<0.01, ***p<0.001 vs control (Cochran-Cox test).
Table 2. Chondrocyte activation by synovial conditioned media
Production by articular chondrocytes
Substance

Control HIG-82 CM Primary CM
Neutral caseinase (mU)  6.80£4.30 (n=12) 587.40+61.50%**(n=6) 513.60+51.90*%*%(n=6)
Neutral gelatinase (U) 0.14£0.10 (n=12) 8.44=+ 1.31** (n=6) 9.18x 1.41** (n=6)
Neutral collagenase (U) 0.18+0.12 (n=10) 9.30+ 1.56* (n=4) 9.78+ 1.83 (n=2)
PGE, (ng) 5.88x£1.26 (n=10) 129.00+£31.00* (n=6) 135.60=£29.20% (n=4)
Acid caseinase (mU) 9.08+5.91 (n= 8) 759+ 3.62 (n=4) 853+ 3.61 (n=4)
Acid gelatinase U) 0.00£0.00 (n= 6) 0.00% 0.00 (n=4) 0.00%+ 0.00 (n=4)
S-glucuronidase (mU) 14.83+7.21 ( 8) 25.23+10.31 (n=4) 2236+ 9.81 (n=4)

Values+S.D. are given per 10° chondrocytes in response to a 1:4 dilution of medium
conditioned by 2x10° synovial cells for 3 days. Abbreviations and symbols are the same
as those of Table 1.
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Fig. 4. Confluent monolayer cultures of articular
chondrocytes were treated with a 1 : 4 dilution of
synovial-conditioned media in the serumless
conditions. Daily samples were withdrawn and
assayed for caseinase (®), gelatinase (®), coll-
agenase (D) activities and PGE, (0). Each
datum point represents the mean of two duplicat-
es.
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Table 3. Chondrocyte activation by human IL-1

Human IL-1 cI:seelirtll:sle gglg?itnr:;e coll\llae;;;?se PGE,
Control 98+ 2.0 0.00+0.00 0.00=£0.00 154+ 1.1
0.01 U/ml 377+ 0.0 2.41+0.33 1.02£0.10 N.A.

0.10 U/ml 2.6+ 2.7 0.650.16 0.0040.00 96.9:+ 15.6
1.00 U/ml 1562.6 £132.6%* 14.11£2.04%* 6.0540.65** 489.6 24.8%%*
10.00 U/ml 1718.0+ 99.6%*%*  15.95-4-3.74* 10.91£1.77%* 685.44 27.2%**
25.00 U/ml 17422+ 59.2%**  156142.72%* 10.8141.22%% 853.1£129.5%**

Values=S.D. are given per 10° chondrocytes in response to human mononuclear
leucocyte IL-1. One unit of human IL-1 is defined as the amount which doubles the
proliferative response of thymocytes to mitogen (14 g/ml phytohemagglutinin). Abbrev-
iations and symbols are the same as those of Table 1.

Table 4. Residual PGE, and neutral proteclytic activity present in fractions of synovial
conditioned medium

Caseinase (mU) Gelatinase (U) Collagenase (U) PGE; (ng)

Crude synovial medium 300.8250.0 7.92+1.81 3.8840.52 38.0£4.6
Fraction I (Mr.>25000) 70.0£ 0.5 3.341+0.49 1.76£0.34 4.6+09
Fraction I (Mr.10000—25000) 49+ 1.1 0.26+£0.04 0.10£0.09 34128
Fraction M (Mr.<10000) 22+ 1.1 0.1040.07 0.09+0.10 25.8+9.0

Media conditioned by HIG-82 synovial cells in the presence of 0.14 g/ml PMA was
fractionated according to size into 3 fractions of Mr.>25000, 10000—25000
and<10000. Each f{raction was then diluted with fresh serumless medium and
incubated for three days at 37°C in the manner described in the Method section for the
“no chondrocyte control”. Following this procedure, the neutral proteinases and PGE,
content were determined to provide measure of the “carry over” of synovial products to
the chondrocyte cultures during assays of chondrocyte activation. Values given are
means of four replicates+S.D. and, in view of the different initial volumes employed,they
have been standardized to 25041 of crude synovial medium. Abbreviations and symbols
are the same as those of Table 1.

Table 5. Partial purification of the chondrocyte activating principle of synovial conditicned

media
Caseinase (mU)  Gelatinase (U)  Collagenase (U) PGE, (ng)
Control 181+ 3.2 0.07+0.05 0.1740.07 36.8+ 5.2
Fraction 1 62x 1.9 0.20%0.11 0.08£0.02 6.0x 1.1
Fraction I 1284.0+128.0%* 10.85+4.60 17.4046.10 801.051.9%*
Fraction II 64+ 1.5 0.00+0.00 0.07£0.01 21.1x 43

Medium conditioned by synovial HIG-82 cells was fractionated by size using Amicon
membranes. Aliquots of each fraction was added to chondrocyte cultures, and the
resulting products of neutral proteinases and PGE; by the chondrocytes were
measured. Values given are the means of four experiments+S.D.. For the purpose of
comparison with Table 2, an equivalent 1:4 dilution has been calculated. Abbreviations
and symbols are the same as those of Table 4.
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Abstract

The present study was performed to investigate the source of chondrocyte activating factor
(catabolin) of lapin synovial cells and the biochemical mechanism of chondrocyte activation by
the factor, which was then partially purified. Synovial conditioned media were prepared by
stimulating a primary culture of lapin synovial cells or an established line of lapin synovial
fibroblasts (HIG-82) with 0.1 zg/ml phorbol myristate acetate (PMA). The synovial conditioned
media were diluted at a 1:4 ratio with fresh serumless medium, and added to the confluent
primary culture of lapin chondrocytes. Under stimulation by the HIG-82 conditioned medium,
the increase in production of neutral caseinase, gelatinase, collagenase and PGE, by the
chondrocytes was 86.4 fold (p<0.001), 60.3 fold (p<0.01), 51.7 fold (p<0.05), 21.9 fold (p<0.05)
greater than that of the control, respectively. Under stimulation by primary synovial cells, the
production of neutral caseinase, gelatinase, collagenase and PGE, increased 75.2 fold (p<0.001),
65.6 fold (p<0.01), 54.3 fold, 23.1 fold (p<0.05), respectively. But, the secretion of acid
caseinase, gelatinase, and A-glucuronidase by the activated chondrocytes did not increase.
Without the PMA treatment, the synovial cells did not acquire the ability to activate the
chondrocytes. Partially purified catabolin from the HIG-82 conditioned medium by centrifuga-
tion with two types of Amicon membranes could also activate chondrocytes, and the production
of neutral caseinase, gelatinase, collagenase and PGE, by the activated chondrocytes increased 70.
9 fold (p<0.01), 155.0 fold, 102.4 fold, 27.8 fold (p<0.001) over the control, respectively.
Neither PGE, (10-°~10-% M) nor PMA (5~25 ng/ml) activated the chondrocytes. These data
clearly indicate that the catabolin was secreted by synovial fibroblasts (type B cells) with the
stimulation of PMA, and that the neutral proteinases produced by the catabolin-activated
chondrocytes are involved in the degradation of extracellular matrix components of cartilage.




