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Synopsis In order  to deterrnlne whether  or  not  collagenase  activity.of  the uterine  ceryix  c.an  be infiuencgd by estrone

(Ei)1 6stradiol (E!), 
'egtri6i

 (Esiiiegtiiiih' , 4ehYdT6t'pia4drosterone'sulfate (D,HAIsSbr dghtiarbepidnd'rbsier6ne (DHA),
theScollagrmaisE'actfuity of  kxtr'act of  eotfribcti"b  rkgtie of  the  ufe'rine  eervix  trehted  

'"rith'

 the  drug was"  tnedsured.  A
tiigher collagenase  attivtty-was  obtained'in;pregnairtt  eervix than.thht  in nonpregtiant･ones.  There  was  no  dtfference in
6ollagenase  activity,of  the  ubetine  ccrvix ,e*ract  bet)veen control'ailsl  Prug ,(5 x  IO,r5 M  of  Ei, Ex,･ Es, equilin,  DHA-S
or

 
DHA)groupsbothin

 
no4prsff?ant

 ppdprggo?,ptF.,gnditions･  .,,, , , , ,,  ,

 After preincubation of  tissue  with  1 x  1Or5M  of  the  said  drug at  S70C  for 60 rpin, the  enzyme  activity  of  the  super-

natant  was  also  inve$tigAt.e.<L.,In nonpregnant  conditions,  no  inc'teh"sL'in'th'e enzylhe  aetivitytwas  obsietvled.  on  the con-

trary, significant  increase of  the enzyrne  activity  was  obtained  in' ipre'g' n' ahi  u'tblfihe cervix  pr'eificubated with  equilin,

Es, DHA-S  or  DHA  comparing  tcr that'of  conttol  groap. However,,these  increase'vgas net  obseiiEedi  by,Ei or Ele,

 Elastase activity  was  nylso irvvefitigated.,on.cetyical conneetive  tispy, e,berh in fngnpregnant-and  pr,egnant,conditions.
No.increase in elastase  activity  vras ob.serv. qd  in tbe pregnant cervix,cQmpa;ing  to that of  nopp.regnant  grotrp.

Key'wouds: CQIIagnnase.'Uteninecevvix,EstlogumsiEqullin.DHA-S  ,'t  
s.,
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      , Introquc.t.ien 
,,

 ･The
 stimulating  efflect  ofi  irrtraveneeus ad-

miniStrat'iorr  
･of･

 conjugated  
'
 estregens.  ((gE) or

DHA=S  (rn the  ripening  of  therpregndrtt  uteline

cervix  have ,been  reported  by inany itivestiga･
tors,' The  detailed1mechanisth of  ripening  by
thdse' dnigu, however,i'kravediot been expleined
sufficiently.  This  ･papet  descriloes･ thetEcorlhgej

nase  aeEivity  which  is thotight tb be'a lney factor
in ripening  rnechanism,  of  the  utedAe  eervibc; in
nonpregnant  and  pregnant  conditiods,  arid-the
effect  of  estrogens  oriestrogen  precurs'ors ,.on  ･the

enzyme.  ･･/] .-･  I･ 
･･
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         MaterialsandMetheds  , ,,

Reagents: 
'
 ,･･  

'･
 - -･ ',

  Nicarbobenzoxy･glycyi-prolyl-glycylrglycyl-'

pralyl:alanine (CBZiGPGGPA), .glycy1-pro}yl-

alanine'  (GPA)' and  bovine  serurn-  albumin',,

bbvine paficreas trypsin (type MI),･ estrone,  
-B-･

estradibl,  , estrioL'  equilin･, ･succinYIT<L-IMa-

nine)s-p:nitroanilide  
-were

 
'･pur'chased

 
:from'

Muka  AG,  Chemische･'Fabrik;,Switzetland and

Sigma  Gherrrica} Confpanies  U.S;A.J DHA-S

and  DHA･<Organ6n,'OSS,  Holland), Ninhy-
drin (Nhkarai Chigmieals; ･LTD,  Kyoto, Japan),
N-mety1-2;pyf61id6fie' (Wako Pure' Chemical
Industries,LTD,Osaka,'Japan>.  

'

  Specimens of  uterine  cewiX'or  uterine  body
weice obtained  during simple  hysterectomy 6r
cesarean  sectibn  frotn-13 

'norrpregnant
 and  8

pregnant' wemen.'  A  
'poiction

 of  the  specimens

(700 'to t800 mg  wet  
'ueight,

 of, the  ,tissde) was

washed.in  bold 'salind'･and'･homogenized im-
mediately  in 5'in1 of  Oll M'acetate  btitfeT <pH
5'.O), :containingO:l  %  bf-Triton-'X 100 using  a

glass"hnmogenizer. The  homogenate was  cen-

trifuged  at  6,OOOxg'fof 10 tnin in refrighrated
centtifuge,  e;05 ml  of  the' s'upernatant  

'was,sub-
- t
Jecteckto enzyme'  aSsay.  Tbe  pretein 66htent of
ttieisapernataht･  was  determined by the  method

of- L6WrY ete al:'S) (1[951) with crystalline  bovine
setumalbiiminasStandard.  

''
 

'

(1) ･Collagenase･acti;vitY''of
 the  supeniatant

 
'
 

"
 fuid,(textract)'ofutierfnetissues

 
''Collage'nase

 activity  of'the  sztperna'tant  was

measured  by the  prdcedures bf  Espey and  Ron-
del14} (1967> with' sortte  modificatiens.  

'A
 Teac-
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tion  mixture  of  O.1 ml  CBZ-GPGGPA  solution

(5mg per ml'of  distillediviater cont'arn' i" 
"ng

O.OO1 M  CaC12), O.05.rp1 of  the, superpatan.t  and

O.05 ml  of  O.1 M  acetate  buikr  (pH 5,･9) w. qs in-
cubated  at  S70C  for 3 hours. The  reaetion  was

stopped  by O.1ml  of  10%  trichloroacetic  acid

and  resulting  precipitate was  removed  by cgn-
trifugation  at  2,OOOxg' for 10 rhin.  A  feiction
mixture  of  O.lml supernathnt,  O.02ml of

1.0M  NaOH,  O.2ml of  ninhydrin reagent  was          '

placed in a  boiling water  bath for 15 min.  After
dilution of  the  mixture  with  5ml  of  an  even          tt t t
mixture  of  n-propanol  -and water,  the  optical  .

density was  measured  with  Hittichi Model  2eO-

20 spectrophotometer  at  570 rnu.

  The  activity  

'was
 determined  by subtr,acting

the  OD  in the, absence  of  a  substrate  (blank
test) frorn the  total OD  in test tubes  containing

both a  substrate  and  th'e extiract. The  collage-

nase  activities  

'are
 expressed  as  A'Es7o per S hour

per mg  protein in the  supernatant  fiuid. 
'

(2) Drug influence on  collagenase  activity  of

    the uterine  cervix  extract

  After incubation of  the  initial reactiQn  mix-

ture  with Ei, E2, Es, eqilin,  DHA-S  oc  DHA  at

final cQncentration  pf  5 X  10-5M,  ,the cellqgeT

nase  activities  were  measured  by the,same  prq-
cedures  described above.

(S) Collagenase activity ef  the  uterine  cervix

    sli¢ epreincubatedwithdrug･

  Slice was  made  from.qnother･ portien of  tis-

sue  (4Q to 50 mg  wet  weight)  and  
･was

 preincu-
bated in 4.95 rn1  of  Krebs-Ringer bicarbonate
buffer (pH 7.S) centaining  Ei, E2, Es,.equilin,
DHA-S  or  DHA  at  final concentration  af  1 X

10T5M  with er  without  O.05ml  of,･trYpsin,

Type  IIIi･ 12.･700 BAEE  units  per mg  protein,
(1mg･ per ml  of  saline)  for SO min  at  37eC

under  
･100%

 axygen.  The  slice  was  washed  in,

qold  salme  and  hornogenized in 2ml  of  .O.1 M

acetate  buffer (pH 5/.O) containing  O.1%  of

Triton-X 100 using  a  glqss homagenizeri The
homogenate was  centrifuged  at  6,OQQxg  for 10
min  in refrigerated  ceptrifuge, O.05,ml of  the

supprnatant  was  subjected  te enzyme  assay  by
the  method  described abeve,  , '

(4) Elastaseactivityoftheuterinecervix

'I'

'

   Elastase activity  of  the  uterine  cervix  was  also

 measured  ;by  the'methdd'of  Bieth (1974).
 Superpataqt  forr'elasgase･ assay  was  made  from

 the  cervical  tl'ssug homogenate  using  saline  in-

 ste'ad  of  O.1M  a6etate  bulllrr (pH 5.0>. The
 reaction  mixture  of  40pt1 of  succinyl-(L-Ala-

 nine)s･=p-nitrQanillde.  
,solution,

 4.8ml of  O.05 M

 Tris-HCI  buffer (pH 9.0) and  O.2ml of  the
       t t

/

 supetnatant  MTas  ineubated at  B7eC for 20 rnin.

 The  elastase  activity  is expressed  as  riE"e per  t t tt tt

 20 min  per mg'  pr. otcin  in the  sgpeinatant  fluid.

 Trypsin effect  of,elastase  activity was  also in-

 vestigated  by the  ･sarne  ･way  of  that  on  collage-
'
 nase  except  extension  of  the  incubatiori time

 from SO hiin to 60 miri.  
'

                t tt

     
'
 Results

                 tt

 (1) .Collagenase  aetivity  of  the  supernatant

'
 fluid of  uterine  cervix  ･ '

 
'
 The  collageriase  ac'tivity  of  the  supernatant

 fluid of  ,connective  tissue of･the  uteTine  cervix

 was  measured  and  compared  with  those  of

 uterine  bodies in both  nonpregnant  and  preg-
 nant  conditions.  

rllfd''fo11owihg

 results  (AEs7o
 per 3 

･hours
 per mg  protein) were  Qbtained;

 connective  tissue of  nonpregriant  cervix  41 .8 ±

 17,8 (n==15), copmective  tissue of  pregnant cer-

 vix  61.8 ±  19.2 (n==8)}, nonpregnant  rnyo-

 metrium.,  26.2 ± ,,8.1  
'(n4),,'pregnant

 myo-

 rnetrium  of  placenta-irnplanting site  58.2 ± 6.6

 (n=3), pregnant myometrium  of  plaqentarnQn-
 implantiag site 88.9 ± 28.8 (nT.S) and  cennec-

 tive,tissue Qf  nonpFegnant,portio  yaginalis  .67.7

 ± 25.9(n=S>. , ･ ,

   A  significant.incrfase  of  collagenase  activity

 was  obtained  in connective  tissue of  pregnant

 uterine  cervix  comparing  to that  of  nonpreg-

 nant  ones.

   There  was  no  difference in the  activities.Qli

 this･ enzyme,,  between eonnective  tissue. of

 uterine  cervix  and  myometrium  bQth  in･nenl

 pregnant and  pregnant cQnditions:  Trypsin

 effect  op･･collagenase  activity  was,also  investi-

 gatedandnQ.influenCewasobserved(Table･1).

 e) Drug  ･influence orr  collagenase  activity  of

     the  uterine  cervix  extract  
'

   Drug  influence en  collagenase  activity  of  the

EE

't

:t!t)F

lEe'

ittlp;I},[LL

;l

t
11g
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Table l..Comparispn  of  cellagenase  activities  at  various  ponion of  the uterus

/

L

'Number
  of

 Cases

 Collagenaseactivity

riEsv618hrlmgprotein

    mean  ± SE

Significant
differences

from 1) <P)
In  ne'npregnant  conditioh:

 1) Connectivetissueofcervix

 2) Myometrium  , ･

 .S) Conpectivg'tissueofportievaginalis
Inpregn4ntcondi,tion; , .
 4) Connectivetissueofthecervix

 5) Myometritim'  
''
 

'

    PlaceAtaimplantingsite -

    Placentanonimplantingsite ,

IS4s

s

s3

41,8±17.8

26,2± 8.1
67,7 ±25,9

61.8±19,2

58.2±  6.6
8S.9± 28.3

O,5>P>O.1

O,1>P>O.05

O.05>P>O.02

O.2>P>O,1

O,Ol>P>O.OOI

Tatsle 2.QTugjnfldenoesbncollageniseactivity  
'

oftllruterinecervixextract

li

'             '
'ebllagenaSeactivltT

 Sign1ficant
MEEfo/Shr/mgprotein  , difflerences ,  t t t
   meen ± SE fremcontrol(P)

Nonpregnantcases<ne4)
'controlestribeestradio](estrlol'

 (cqtulm
 (DHA

 (DHA.S
 (centrel'estronc･estradiol(cstrioL

 (eqnilin
 (DHA

 (DHA-S
 (

(5FIO-5M)fff.''

Pregna]tcases(n=6)

),)))

{5XIO-SM)-"ee.
)))))

'

'29,S

± 14.7SIA

±16.2,
S7.7±21.726.2

± 11.1Z9,4

± IQ.92B,O

±IS,527.1
±11,242.7

± IS,24S.7

± 12.141.1

±ISS41.1
± 9.241.S
± 9.242.S
± 12.640.2

± 11.6

P>O,5

P>O.5

'

                          t/

        t tt/

uterine  cervix  extract  was  investigated' by  in-
cubation  of'initial  reacdion  mixture  with  Et, E2,
Es,･equilin, DHA-S  or  DHA'at'fihal concentra-

tion  of  5 
'x

 IQ-5M' for 3 htiurs. The  following
results  were  obtained'in  n'o'npregnant  materialsi

(najL); coritrol  29.8 ±  14.7, Er:Sl.4Z--' 16.2, E2
37.7 ± 21.7, Es 26.2 ± 11.1, equilin  29.4 ±

10.9, DHA  28.0 ±  IS.5 -and DHA=S  
'27.1

 ±

11.2; in pregnant matetials  (n'si6); control'42:7

±  13.2, Ei 4S.7 ±  12.li E2･41.1･±  l3,5, ES 41 .1
± 9.2, equilin  41.2 ± 9.2, DHAI  42.8 ± l2.6,
andDHA-S4ff.2 ± 11'.6. 

'

  There  was  no  difference in･ 'collagenase ac-
tivity bettveen the  srkpernatant  of  Uterine cewix

({tibntrol) and  these  added  said'dtug  beth in
nonpregnant  and  pregnant  conditions  (Table
2). 

'･
 , 

-,-･

 (3) Collagenase activity  of  the  uterine  cervix

     slice  preincubated with  drug

   After preincubation with  said  drug at  the

final concentration  of  1 × 10-5M  for 1 hour,
the  collagunase  

'activity
 of  the  supernatant  of

tlre slice  of  the uterine  connective  tissue  was

measured･both  in nonpregnant  and  pregnant
conditions.  The  fo11owing results  were  ebtained

in nonpregnant  slices  (n=6); control  42.0 ±

7.8, Ei 45.9 ± 10.3, E2 48.4 ± 6.9, Es 46.5 ±

8.4, eq'uilin  46.6 ± 9.1, DHA  43.8 ±  10.0 and
DHA-S  46.5 ± 9.0, in pregnant slices  (n=6);
control  42.4 ± 6.6, Ei 51.7'± 11.5, E2 49.7 ±

1'3.4; Es 60.9 ± '13.2;
 equilin  68:8 ± 18.4, DHA

5S,5 ± 6.7･ and  DHA-S  54.5 ±  8.7.

  
･There

 was  no  increase of  collagenase  activity

in the  slices  of  nohPregnant  cervix  preincu-
bated with  said  drugs. 'On  the  contrary,  a

marked  (O.02>P) or  significant  (O.05>P>O.02)
increase' of  the  collagenase  activity  was  ob-

tained･in  the  slices of  Pregnant uterine  cervix

preincubated with  equilin,  Es, DHA-S  or  DHA
comparing  to 'that  of  control  group. However,
these'inciease  w'as  not  obsetved  by Ei or  E2

(Table 3).･
  There wis  no  difference on  collagenase  ac-

tivity  
,of

 the  slices  treated with  the said  drugs
between control''and  trypsin' treated  materials

both･ in nonpregnant  and  pregnant conditions.
(4)/ Elastaseactivityoftheuterinecervix
     '
  Elastase activity  was  also  calcalated  en  cer-

vical  tissue both in･ nonpregnant  or  pregnant
(39-42 weeks  gestation) conditions.  Elastase ac-
tivities (AE"o per 20 min  per mg  protein of
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Table  S. Collagenaseactivities'ofttielitcrifiecervicat

      slicespreincubatedwithdrug

      / t

'''
 
'
 nCEOs7Lio7g:traisem:Cptl/i:Yin 

'
 2ec'2inacnel 

'

      
''
 mean ±SE fromcontrol(P) ''

)

Nonpregnantcases(n=6)'

  [ontrel

  estrene  (lxlO'5M)
  estradiol<  . )
  estriol  { N

 )
  equihn  < .

 }
  DHA  ( .

 ).
  DHA-S{  

.
 }

Pregnantcases(n=r6}:
  control

  estrone  <lxlO'5M)
  estTadiol(  

"
 )

  estrLol  { -
 )

 ,equilin ,{ "
 }-

  DHA  { .
 }

  DHA-S(  rr )'

42.0± 7.S45.9
± 10.S48.4

± 6.946.5
± 8.44fi.6
± 9 14B.8
±10.0･

46.5± 9.e

 42.4± 6.6
 51.7±11,5,
 49.7±IS,4
 60.9± IS.2

 68.S± IS.4 '
 5S.5± fi.7
''
 54.5b  8.7

P>O,5O,S>P>O.1O.S>P>O.1O.5>P>e.1P>O.5O,S>P>O.1

 O,5>P>O.1
 O.5>P>O.1
 O.02>P>O,Ol

 o,e2>p>e  olttt
 o,es>p>o,o2
 o.e6>P>o,o2

iil

i

{
'

1i'

i･
llil

j///,1{

it't'11e:1111'"

 
' .,  1/  y

    t ttt /t
 tt ltt/ 

t
 /

supernatant･fluid)  weze  obtained  2.1,±  O.7

,(nEFS),amd 2.5 ± 1.4 (n=S) ･in nonpregnant  and

pregrianp materiqis,  resppctivelyt  
･Thefe

 was･  no

difference in elast.ase  activity of  the uterinq,cer-

vix  between nQnpregnant  and  pregnant cQndi-
tions. ,Trypsin effect  on  this  enzyme  was  also ･in-

vestigated･andnoinfluencewasobserved.  I '

                         t /            t t  tt ttt  t

  ,

 , Disc,ussion 
,･,

 ,.

  Infthe Tipe  uterine  ceryix,  tbree  te,four  fold$
increase of  collagenolytic  enzyme  astivky  than

those ip .the･ nQnpregnqnt  cervix/  was,  rqported

by  Hirakawa?) (1978), Our. investigatiop was  in:

agreement  Mrith.his  obseFyation  except･for･,thq

increasing pape of.qctiajty gf the･enzyme.. ,We
thipk  ,this .difference may  bg ,depend,upqn  the                    '

differenge of  the  synthetic,･sUbstrate.,used,in

each,investigaripn.  On  tbe,QthezfhandiFa.slighq

increqse pf･prolyl.hydiQxylase,.actiyity  i.n, 
･the

uterine  cervi)o'. immedia.te. ly after,,delivery.-was

reported  by Yamarnoto  et al.i7) (198q), Since,
the  increasing rate  ･of the  dollagenolytic  enzyme

activky  was  rnore･markedly,than  that  ofiprolyi'

hydroxyiase, key enzyme･of  aoll'agen  biosynthe.
sis,. in. .theL ripe/cervix,/  it･was-,suggestpd that  

･the

mechanism.6f  so.-cal}ed  cellagen-dissoci'ation:

involves mainly  decoJnpesition qT  degradation
of  eol]  agen  fibers and  iiniadditipn  to tbe  cella-

gen  n,ew-fprm'ation.  ,

  The  ･stimul.a. ting  efucts  :of free estrogerls,,  CE,

'

                                   i

 ET  AL  . s-･,  AerA  ousTGyNAEc  J?N VoL  Seq, No.6

                                    l
                                    t

  of  DHA-Son  the  ripenfng of  the  uterine  cervix

,. oranimalshavebeenreportedbymanyinvesti-

  gators (e.g. Puck and  HUbnerii), 1956; Puck et

  al.i2), 1957; Overbeek  and  VisseriO), 1958;

  Boglin2), 195g; Kushirpfi,et.al,7?, 195.1; Saito et

  al.iS),  1979; SaitQ et-al,,i-Oi5)} 1981-; Sekiba et

  al.i6), 1972; Chirnura  et''al:fr);,,1978i･ Kobayashi

  et al:'op, 1977)i'･The-'detailett'inechanism of

  ripening  b\,tl}es,e d,.t'u,'gt1,' lh,,.O.W6'vEr, have not

  beenexplainedsuMciengly. ,. , ,

    We  have reported  th,at DHATS  or  CE  (which
  contains  Ei' and  equilin)･exhibited  more

  prompt  effects  in increasing the  wet  weight  of

  the  cervix  than･ did･ free estrogens  ･in castrated

  rats.  Judging frbm  the  
'cldse'

 resemblance  be-

  tween  the  electronmicnescopic  figures of  the

  DHA-S  ur  CE''group qnd'those of  the  free estro-

  gens group,' we  Postuiated th.at the  ofilect uf

  DHA-S  or  CE  might  be due  mainly  to the  ac-

  tion  of  free type  estrogens  conv'erted  frotp these

  drugs, and'  additionally,  due to some  unknown

  factors involved in the  drugs in the  rat.

    Since the  conc6ntfation  of  17fi-estradiol and

  total collagenase  activity  in the uteririe eervical

  tissue of  pregnant  women  were  elevated  after  a

  single  shot  intrqvefious iajection of  200mg
  DHA:S', Mochizuki9) (1977) concluded  that

  DHA-S  converted  
'tb'

 176-estradiol in the pla-
  centa  was  considered  to  have  acceleration  effect

  en  the  collagenase  activity  of  the  cervix.

    In ･orr.der tqd･determine  whether  or, not  ,thc

  direct/incneasipg /of  cQllagqrpafie･  actiyity.of  the

  tissue ,q.ap  bqibraughtz a.,bout  by these/dijugs,irt

  vit;o, ,the  invpstigation werer ¢ arried  out  onithe

  superpatap.t[flaj.  d･g£ the  human uterine  cervieal

  slice' preincybated with. the  drugiin･nonpreg-

  nant  apd,pregnantcenditiop,s.  
''
 , , ,

  -. The!e,Jwas qp  inE;ease.pf the  eq.zyme･activity

  in the"sliEe, of  ponpregnaMg.eervix preincubated
  with  Ei, E2, Es  ̀ equiligl  P.HA-S or  D, I'IA. , 

･

    qn  the  centr,ary,  a  .maike.d or  signifi. cant,in-

  crease  of  the  enzyme  activity  wap.Qbserved,in

  the  slices of  pregnant, Q.arvix, preinQubated 
-with

  equilin,,  Es, DUAiS,-pr DHA  cQJnpaxJ'pg,to  that･

  of  control  groptp,, horveyer, Ei Qr  E2･ ･was np,

  efuct.:  , ,-･  ･.  ,, .1･･ ,.,,･ ･,

    The  results  strongly  suggest  that  the  rnechaT
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nism  of,eetvical  ripening  indriced･ 
'by

 intra-
venous'  adMihistration  ･bf CE"dr DHA:S  ･might' ,

involve not  only  the  actiop  of  free estrdgtlnS'''  
7'

consiette{l  from' thpae  driigh'bili,alStt, ,the, dlrect 
'i'

local actibn  of  these dru, gs 
'to

 .the'colltigefide .,
  -- .t  tt
actlvlty.

  The  mechanism  of  increasing.activity･ of  tbe, 8･

enzyme  ･after preincubatiop. with' equilin,  Es .6r,
DHALS  remains  obscure.  ,
                                           

'9.,

  The' encrease  in' prodectiort･ 6t' secretion  'of

the  enzyme  will  be censidered.  
/･
 

'

 
'

           ttt  / tt
              t /tt.  tt /                        .t
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．1概要　Es，

．Conjugated　estrogens （CE ），　DHA 唱 な どに よ る妊婦子宮頚熟化促進機序の
一端 に，こ れ ら薬剤 に よ

る子宮頚結合織 へ の局所作用が関与 して い るか否 か を明らか に す る 目的 で子宮頚結合織内 collagenase 活性に ・

お よぼ す こ れ ら薬剤め 影響を in　vitro で 検討し以下 の 成績を得た．　　　　 ／．　 ．　　　　　 ，　　 ．．　
t．

　
lr
） 子宮頚結合織 homegenate

’「
上清輝分の collagenase 活性

1
．（dE57。1鞭加 g　P甲tein）．は 非妊例に比タ妊末例 、’．

で 高値 （pぐ 0 ；05）
，

で あつ た．
』
本酵素活性測定に 際し上清一合成奉質 （CBZ ！GPGGP 今）？反応系セく E

、，　
Ea

・　E3，
eqthMn ；

’
　DHAL ある い は

’DHA ・S“を 5xIO’“qM （終末濃度）添加 じて も得られた collagenas6 活性値は対照 （無

添加）群と差を示さなか つ た

麟覊韈講難
添

覊戀糠藩懸翻繋孅驫．

≠13．2），．．毫φili
喚群、（68．8± 18．4）T

　 DHA 群 （53．6tt6．6） お よび DHA ・S 群．（54・5d：8・7） で 有意 （Pく 0・05
〜p＜ O・P．2），IopρplL得gena霞e 活性高値が得 られ k ．　 E

，　E・　．E ，で は こ の 高値は 得られなか つ た．、

な お・子宮頚齢 織内 ・la・臨 灘 もあわ せ て 鮒 じ》 本酵素活箪は 非妊例 と妊末例 で有意差がなか つ

、
た

諭 成績。 、． Es
）

・E
，
・DH ・

，
・黼 。 妊婦子鱇 ・纛 ・ は ・ れ 囃 に よ巍 蠢瞞 ・ c ・ll

，
’
、

・9・一 活阯 昇欟 く局所作用）が閧5U て い る もの と擬 ぎ麹
　　　　　　　　　　　　　

「
　　　　　　　　　　 ．　　 ＼

．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　
＼

　、
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