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Activity in the Course of Rebound of Proliferative Inflammation

Abstract—Protocollagen proline hydroxylase (PPH) activity
in the course of rebound of rat carrageenin granuloma was
assayed to investigate its relationship with collagen biosynthesis.
The specific activity of PPH which was inhibited significantly
by treatments with hydrocortisone acetate (3mg/kg/day, 3days)
was recovered near to the normal level by 48hr after the cess-
ation of the corticoid treatments. The total enzyme activity of
the granuloma of treated group was not yet recovered even on
the 3rd day, still showing a significant difference from control.
PPH activity expressed |in terms of granuloma cells between
control and ithe drug treated group, however, was changed
showing no apparent difference throughout the experimental
period. These results suggested that the synthesis of protocoll-
agen (collagen precursor) rather than PPH activity was directly
affected by administration and withdrawal of corticoid.
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b (4SS WS T o) rebound BLRS) ALY M ERT HIVC T MRS lovel
ol 4 KEEFHY B MK non-collagen 2K, DNA, 2 collagen &) A&HKAES BEFEE
&8 non-collagen 512 QUMY AHEE-S rebound 159 7} wh& el [alf=e]  steroid
B E 1 Y SRS A9 8eE debig e, DNA QRIS $1 13} #2
Afolel] [EfH-S VeRH 9 o b collagen &) A & RKAEE-S steroid FEERHril: 3113} 4Hnke] w24 [
prg bl el Klein 900 fkat 3, % #l8e) DNA fike] M=) v 4] M=l 4
MALE o) HEVES AAe S SR sl el BEBE Fobd RIFEHEN A A
= DNA el 0¥t of e R Qf;ngJLo] AR w A [EE Al S5kl DNA &5
mifo] ot 2 o HE=mlch o] ol &) collagen HEAES] Ml ¥ # -2 collagen 9
AR FRETQL Bede] TAAERHE SRRt gleh whehA) WS o] PIMARS] Il
sle} 1tz collagen o] o] of Wk kB 723 9l krtE Fe8Isls] $18ke] rebound Bl 9l
o] 4] collagen 4R AiBE&E ] protocollagen 8] KEE(bMEIEMES) #8bT iBMRshe]  MINSIRTH
3} ol ol gk HEAMe) l=rbE #midskeleh
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P IERE 2 ﬁﬁ—h%ﬁ}H@L 4 Donryush, #8I 130~150g, 65842 rat & Ab&stgdetl.
%ol JiED o @ rat®] R Pl 204 6ml B H4tste)  pouch B HMIEAIY I # 24hr
carrageenin &} 29 /A %W 4mlE pouch ol HASHE BHE MY AFE] BK
Z ). Carrageenin -& Seakem #202 (Marine Colloid Inc. U.S.A.)& {#i 15} ¢l v}. Carrageenin
B LN AR 2% 555 BEaedta mEMERE 120°, 164 mBEEEE, ®E A
gk}, Carrageenin ¥ 1mlel] ¥43led 0.1mg 9] penicillin G ¥ dihydrostreptomycin salfate
2 winglcl. Carrageenin A H-Z 02 dFglch

PISE#E#4 2] Rebound 2| FH—1F0Y¢l steroid o] A4 hydrocortisone (Merck B # Co.
Ltd., Tokyo)2] 0.5% carboxymethyl cellulose & B} & carrageenin W HA#H 5H~7H
HA A 3mg/kg/day 4 3K ASFEEANA HEEEHAG R Steroid MRS R B1H, 20
o 3Hbel RS 455t 2 BEES kald s

A& S 8 —DNA 9] 47 8-% Schmidt-Thannhauser-Schneider {1490 {3l EtOH
‘Et:O=1: 19 #iHi8®E 0. SN-KOH 24] RNA & [§5% W& fraction 0 2 H-5] 5% perchloric
acid 24 DNA & #hii4r#isti2 Burton ik {fsted DNA & @Efslglch ofef HghmEEA
calf-thymus DNA & {#]sl5 c}.

PZEMEES % enzyme fraction o HH-E Lowry k7ol {kshe] Ehalgcl. HH4EHEEA
bovine serum albumin -& {§Jf]5}53 c}.

# enzyme fraction 2] hydroxyproline -2 ¢&3}7] $6bed AEE 105° 4 6 N-HCI 2 16H}:
M ks mA Zek o] Ao wY-S& KOH 2 57 alkali ¢ % &3 chloramine T & jnshe]
Hiflell Al 205716 B A A EHE pyrroline & toluene © & ?ﬂ]ﬂ‘ﬁ‘iﬁﬂ PR K Es el A
304 1] hn#hske] pyrrole & B4 2t H:EKE. pyrrole -& toluene o i $hiishe] p-dimethyla-
minobenzaldehyde & 3§04 A 560 nm ¢ WHEE flEsted @hast oo,

Protocollagen Proline Hydroxylase Activity 2] Jji—Substrate 241 2] protocollagen & %l
= 8-day-old granuloma 35g-& Jk#% Vel 4 mince 8}3 2% 10438]-& 37°¢ 4 1mM e,a’-
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dipyridyl € 4 #35}= Krebs saline serum substitute (KSSS)® 140 ml 1j10}} 4] incubation 3t #
3H-proline 700 uCi & ¥Eiea 11070 95%02-5%C0Oz% sl 5+e] incubation 8tglc}. Incub-
ation #T# medium & decantation ¢} [%F8+1 minced granuloma % KSSS (1mM
wo -dipyridyl 54D 2 8B phiksteleh. 50mle] 102 TCA & @EAZL # 70° ol A 10
incubation §}7L JEfEkel WS Hitho) ALl 4 «) 7] Tris-HCI buffer (50 mM, pH 7.6)

EESTERl ek o) MEHME 100,000 g 2 L] SO0y #EehaL  EEWCE °H-proline f
i protocollagen substrate = dhgrh.  FEREE-Z 1.47< 105dpm/ml & &fstgd o 1.2%9)
hydroxyproline -& {4+45gkch.

Protocollagen proline hydroxylase uctivity ¢ g H2EHRE collagen 2] WiERLTS)
protocollagen ¢ KEE{LBEAHHMS AR protocollagen (®H-protocollagen)2 HHE 8+
o PEstach 4 WREMe RFHEMAE i # minced granuloma 1g-g 10ml2} 0. 1M-
KCl, 0.05 M Tris-HCI buffer (pH=7.6) 4 k#itell Vir-Tis 45 homogenizer & {i)l}3}t
o] homogenize é+3., homogenate & 1°¢l} 4] 9043k 12, 000[g =4 .O/rHEste] LW 1ml &
protocollagen proline hydroxylase activity JiEe]] i)t b Incubation medium -2 12,000 g
RS 4.72~5.98 mg ¢] protein, 3H-proline 3% protocollagen substrate (1.47X10°dpm),
0. 2mM FeSO,, 0.2mM a-ketoglutarate, 1 mM ascorbic acid, 100mM KCl-& &%3}= 50 mM
¢ Tris-HC buffer (pH=7.6)&A I AR-S 7ml2 JAfistgdel o BERS ZE Rl Al
605381 37°2 incubation &+ #%, 5ml¢ C-HCl-E& pnsted RS rhulAl7] o 105°61 A4 1605
A 8A AT KD EYhe] hydroxyproline € pyrrole 2 #4171 F toluene BT &
silicic acid column!®-g- E@A 7 kst 3H-hydroxyproline ¢ & #4lfiE(dpm)& Packard
liquid scintillation spectrometer (model 3950)el] f&k3he] st v}(Scintillator; 2, 5-dipheny-
loxazol 15 g, 1, 4-bis-2-(4-methyl-5-phenyloxazolyl)-benzene 0.05 g 2] 1/ toluene ERE). A
o] o] pnAZrmAe) hydroxyproline % Ll Jiikel fksbe] :3kgivh. Incubationel] {&k3}he]
/XS collagen 8] hydroxyproline ] #itfig-& 3H-proline {3 protocollagen O KSR
#yrholl #77E5H= 3H-hydroxyproline &) Hit#E=l incubation 459 K B bd]  {EfESL =
3H-hydroxyproline ] KgtfE=ke] e stk vk 1g 2 minced granuloma-% hom-
ogenize ko] ol thie] {7l DNA &

BRAEER

Glucocorticoid 3B h L0} 2 PAZEMEHE2] Rebound—Table Iof] figk whe} ko] g1 5]
B kERD 9} [d—3HA] hydrocortisone aceate 3 mg/kg/day -& S o v 4] granuloma 2}
RIS 45, 425 104IE VhERY ok 31 Bl = MRS KiizbA) sk BlEte AHERSH
o}, mal pIFEEMEL] DNA &g glelAx 2013 3H Abelol] rebound Bl4-& viebd gt

Enzyme Activity BiE 2| #&#—°H-proline ik protocollagen o] KEELIZENR-ST s
918} A 8-day-old granuloma ¢] 12,000 g |-#¥W-% Nakagawa T'Po] gk M—rF Tl A K
Eeibhes] S-S Hrel s Fig. 1e04 2wk 3Fo] 3044 lag phase # 90574 A i
Wi o = insled o =2 incubation W] 30531 1 9077 7H=] HERESE Kt el viepd-g o
4= ol}, x3Y Fig. 20 &uvabetst 7¥o] 3H-proline 2% protocollagen 2] /KE{ki= granuloma
12,000 g b ¥ee) BEALS) i@pnel whel WORnyeie JRnstsleh. wleb4 protocollagen proline
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Table I —Changes in wet weight and DNA contents of granuloma following withdrawal of

hydrocortisone acctate treatments

Treatments No. of rats
Day-8 Control 6
HC-Ac treated G
Day-9 Control 6
HC-Ac treated 6
Day-10 Contro!l 0
HC-Ac treated 6

Data are shown as means 3-S.E.

Granuloma wet wt. (g

5. 15240, 17 16. 530. 65

2. 814:0, 14045, ¥ 8. 453-0. 45(48. D"

5,790, 52 18. 84--1. 24

3. 263-0. 28(43. 7Y 9, 07=£0. 67(51. 9>

5. 26:-0. 38 17.56=1. 49
14,5231,

. 640,35

55

The per cent inhibition is shown in parentheses.

Hydrocortisone acetate (HC-Ac) (3 mg/kg/day) was injected into pouch on days 5,6, and 7, and
then granuloma was harvested on days 8,9, and 10.

a) Significantly different from control (P<Z0.001>

b) Significantly different from control (P-C0.01)
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Fig. 1—Time course for the hydroxylation of
(*H] proline labeled protocollagen.

Incubation was carried out under the conditions
described in the text. Each point rcpresents
the average of duplicate experiments.
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Fig. 2—The relationship between (*H] hydr-
oxyproline formed and the protein content of
[(#H)) proline-labeled protocollagen fraction added
to the incubation mixture.

[3H7] proline-labeled protocollagen (1.47X105
dpm) was incubated with varying amounts of
the enzyme fraction from granuloma (8 days
old) under the condition described in the text.

7,

granuloma 12,000 g .}/

o] HEVH 4.72—5.98 mg & W02 Shgivh
Protocollagen Proline Hydroxylase jE{#—Steroid 3 mg/kg/day, 31 A AR RS, HeEs gl

IH, 21 9 3uukddl % B4DEES

i

FEIEEEO sk Bl AL kil dEfE el 4l minced

granuloma ¢| protocollagen proline hydroxylase activity & S KR, T Woicatnes]  #4k
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Fig. 3—Changes in protocollagen proline hy-
droxylase activity (specific activity) in granul-
omas after cessation of hydrocortisone acetate
treatments. Minced granuloma harvested on in-
dicated days was homogenized and its 12, 000 g
supernatant was incubated under the conditions
described in the text.

Each point is the mean of 6 animals. A ver-
tical line at each point represents the S.E. of
the mean. (O-O, control; @-@, treated)

3
o
o
pou |
= 30}
£
a o
w. ©
(ol [
< E
=0 o
d v i—
2w 20+
e
ac g
515+
g
£
E‘ 4. 1 1
8 9 10

Days of sacrifice

Fig. 5—Changes in protocollagen proline hydr-
oxylase activity per pg DNA in granuloma after
cessation of hydrocortisone acetate treatments.
Each point is the mean of ¢ animals. ("~
control; @-@®. treated)
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Fig. 4—Changes in total enzyme activity in
granuloma after cessation of hydrocortisone
acetate treatments.

Each point is the mean of 6 animals. A
vertical line at each point represents the S.E.
of the mean. (-7, control; @-@, treated)
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s AL AR BET F o
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agen proline hydroxylase fEithol] $3F i)
o 2 A 27hX 9] nifEHS A Abe - gl ok
A A collagen o] Hiatni{al protocollagen 2]
Al AsEe] v E4 = protocollagen proline

protocoll-
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hydroxylase &t E1442] i & & 4 9lv}. Nakagawa V-2 glucocorticoid & H—[@ BeHily
(i.v.), #%5 4.505f8 kel collagen hydroxyproline & fi(Age] sRJjs] Mildcte MRE o
9l 3L ##%o] hydrocortisone & PIFETEAA BB HENA T FUT HRE Q2

Steroid MifE#HR% 1 #HEZ kgt 79l % collagen hydroxyproline 2 #HE-S i
ik 248599 158k A 5. MRl CMEIE| ek, Fig. 5ol kshw HIMEY protocollagen proline
hydroxylase {Eo] steroid f#&8Lip (- LI#E 24n5Re] Bl AT s WS neolx] dx Hin
pEsh 3 #kE sl o glrh. o] ebxto] collagen o] {yiAEe] MIHIE wsloll X E3ka Hi
MiE enzymeifitholl MiHIZE vERbA] ebokehe HEL o] HERAAE Ao x fiid 2]
HEfEh 459l enzyme activity ] #{brF A A sked sl gla grheE AL HER & Uk #
2] 4] hydrocortisone 2] SH#E#HLELe (&3} collagen SHKAES] NHIoL 2 8- collagen Bi%@¥H
ol protocollagen H#fES] HEe] #bell @A Bgtslcl. Fig. 364 W kel zbo)
protocollagen proline hydroxylase €] JiE#Ee] hydrocortisone fIEE b |- 2f1ukel] 5283 [EfF=
glebar =l collagen o] HiBa¥ B¢l protocollagen & FERe] [Infsle] gl=l o7l wf ol
hydroxylase jiG#te] lalfiis]le] 9lo] & collagen fiell [alfiie] oloibxl ¢-& Aoleba HEpu=ich.
ol = steroid Vil ffA#Go] Nakagawa %ol B2z fhRelE = ek #iMAF B
#4:5lo] B enzyme iG] EFe]l defukx ra MM el H—gk B sEbEE ne)
rebound Bl fel]l 42| Ml DNA AEAES] BI{E 3 collagen GELAES] @MY Atold] 111
PLES] 2t f5EL DNA #1fn2] 1H LLES] #A19F 323 4 ¢drbe F9-2 collagen 9] i
EE4E 4l protocollagen o] HiMaF F4 = oA vbrt steroid F5p kol wul KEEZL o] i}x)
= dErbe AS R F3glel. 22y protocollagen o] st bound §telwl  protocol-
lageno] A= WhEHE glor ol v AgilsE Mol ok
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