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 Bryephytes  are  censidered  to have been the most  primitive
land plant  group  and  to oceupy  a  crhical  position  for studying

the evelution  of oxidative  stress  adaptation.  Then, we  have

studied  on  their isozymes ef superoxide  dismutases {SODs),
which  take a  rote  in reactive  oxygen  seavenging  systems.  The

kinds oi SOD isozymes of  a moss,  Barbvla unguiculata  were

similar  to those  of  higher plant.

 B  unguiculata  had  two  chloreplast  SOD  isozymes, Fe-SOD  and

CuZn-SOD,  the expression  of which  was  regulated  by copper  ion

concentration  in the  culture  medinm.  Fe'SOD  activity  was

expressed  in the initial copper  concentration  less than O.1"M
and  repressed  more  than 1"M.  On the other  hand, CuZn-SOD

activity  was  expressed  more  than  1"M.  Northern'blot analyses

shewed  the similar  results  as te the effect  ofcopper  on  the

expression  ef  both SOD  genes.  These results  suggested  that
chloroplast  SODs  were  regulated  by copper  ion  cencentratiDn  at

the transcriptional level. In the liverwert Mlarcfiantia paieacea
var.  diptera, however, enly  Fe'SOD was  present in the

chloroplast  and  ne  repression  by copper  was  observed.

  The Casparian band p]ays an essential  role for retaining
solutes  in stele as an apopiastic  barrier and,  thus,
suggested  to be regulaled  by environmental  factors. The
distance between the [owermost position of  the band and
the root  tip had bcen reported  to decrease under  sa]t stress

in cotton  roots,  We  tested whether  the band development
was  accelerated  actually  in individual endodermal  cel]s.

  Maize roots  were  grown on  vermiculite  for 8d in the

presence or  the absence  of  O.2 M  NaCl  and  the band
devetopment was  examined.  The  distance between the
lowermost position of  the band and  the root  tip decreased
under  sa]t  stress.  Then  segments  were  cut  from the region
between the lowermost position of the band and  the root

tip, embeded  in resin,  and number  of endodermal  celts  per
cell  fi [e in this region  was  counted.  The  number  of

endoderma]  celts  in roots  grown under  salt stress was  the
half of  that of  contro[.  But the apparent  production rate of
endodermal  cells  under  sa]t  stress,  determined in 4d old

roots,  was  a]so  the half of  that of  control.  Therefore, the
time  necessary  forindividua] endodermaj  cells to develop
the band under  sa-t stress, which  was  ca]culated from
these results,  was  about  the same  as  that in control,
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 Treatment with  50mM  trehelose was  markedly  ofrective +n pro1onging

vase  lite witheut abseission in tulip tepals'). Rote ef trehabse  on  water

status was  determint by 'H-NMR  and  isopiostic psyohrometersZ. Long

Z ot the intraoellular water  in tutip tepat tissues shcrvved that trehabose

funcrtioned to ptotect vacuolar  vveter.  Trehalese  did net  promete

etongatlonofepklennalparenchymaoellsintepa1tissues,butmaintairnd

radial enlangemervt ot tlte ce11s. Mditionalty, the bydraulic conductarce

of soyoean  embtyos  grown oo  behabse-eontainhg media  became

smallar than thet in suerase-containing media, susuesting  thet tehalose

might  reduce  hydradic conductanee  in soybean  embtyos,  resulting in

grawth retardatien ct soyoean  embyos-,  Frora these results,  trehaklse

did not act as an  enengy  souroe  or directly partljpate in osmofeguletion

and  these eharecteristics d;stinguish it ftorn cther sugers  such  as  sumse.

1n eut  tulip ncrvvers trotielose mry  ptny an  lmportant role to prevent bss of

waterwreh  prctecting membrane  integdy during seneseence  stsges.
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 AcLiye o"'gen  speiccs a[e gcncrated b)' yaries  nicLHbotlc  prooesscs or

gxogcncously  supplicd  agen[s. and  bocome  the ca-se  of  thc damagc  to thc

cdt,  ln ordc[  Lo avoid  thcsc damagc. antioxidants  and  antioxidaivc  en4'mos

arc  ]ocalircd in thc ccll. In this shidv.  efTbct  of  H202  on  oxidative  stress

rctating  mciabotism  ivcre  anzl)'zod  +n 1iainy' reot  culturcs  ef  H)'asc)'am]us

niger.

 Hairy rootaf".")soptnits  nige"ransfonned  b}'Agrohac'terittm thifirgenes'
ATCC15S34  -'as  cuSturod  in B5 liquicl medium  amd  subjectcd  to aie
cxpcrimcnt.  Thc modium  tised  ivas  100 ml  B5 supplcntented  with  ]O gi
suerosc,  inocu]ated rvidi O.Sghain, root,  incuhated eL !5Cunder eontinuous
iffediation. and  shakcn  at leO rpm. Aficr l4 ddy,s ofcutturc.  Oto  10VmM
H202  was  added to cu]turc  medtum  and  allcr ] days. cc]t gro-･th. o"'gen

upLake  and  oxidatiye  stress  rclchng  niotabolism  wcrc  anal}']Dd.

 Addition ofH202  inhlblted the grewi]i. but oxNgen  uptake  was  prcserv'ed

almos{ thc conslant  lci'el unri1 2S mM  of  H20Z. buLwas inhibiLod h+gher dtan
50 mM,  especiatly 7S to tOOmM. Actis'iL{es Df  Catalasc(CAT>, SOD,
ascorbate peroxidasc (AsAPOX) wcic  inhibitcd by H202, whitc  thc
acti}'itics of  deli)'roas:othntc rcductasc  (DHAR). Monodehydroaseeabntc
reduetasc(MDAR)  or  glutmhionc roductasc(QR)  wcre  stimulaled espee+alt}'

at 10mMoFH202.  Total ascorbat ¢  conLent  was  inhibited, buL MDA  tcvcl
was  inereased by H202 especially  at IOmM. GSH  ]cvcl was  dccreased but
GSSG  1es'chvas inoreased by addition of 1O to )'OmM  H202.
 From these tcsu]Ls, additien of H202 stimutated  Lhe oxpdativc  stress , buL
antioNidattiyc  path"'a}' such  as  asoorbate-gtulahionc  path"'fi}' "'as  inducod
b)' H!02  espeeialLy  lOmM,  and  "'iltprotoel  ije oett,
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