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    According to our histochemical study of Lilium anthÅërs (SiNKE,
IiJ{NL fA and ILIi!<AoKA, ig47), a remarl<able metabolic whlch chan.cre is expec--

ted to occur in anther tissue in the cotuse of development from premeios;.s

to meiosis. In the present paper, the acttvity change of some enzymes
responsible for cellular oxidation is to be rel)orted {R•"Lhe hope of
contributing sometliing to tlie knowledge about the metabolic change

at lssue.

                     • Results '
    I. Pe?'oxi(la$e: Anthers o{ Lili?ent specios!tpi which contaln
sporogenous cells in preme.iotic miYosis and those which contain pollen
mother cells in pachytene stage were used as the present material. The

former anthers rnay briefiy be caHed "pvemelotic anthe'rs" and tl}e.
Iatter " meiotic anthers ''. A uniform gruel, prepared by grinding fresh
antliers with a buffer solutibn in a ino•s'tar, was used as an enz>zaie

preparation. Peroxidase activit>r "'as measirÅëcl by the amoun`t'
of purpurogallin produced .by the enzyme prepEtration for io
minutes at 3oeC using pyrogallol p.s a sul)str.ate in the presence of
liydrogen peroxide (C}{opt'yr, ig2s). :Fable i represeiits tlie main results

obtained which are given in terms of i=g ptu'purogallin l>roduced by
I .cr fresh anthers. The enzyme is actiLre at pl'I s.6 and decreases its

actlvity with increasln.ff acldity of the enzyme ,system. It is fot!nd from

this table that preineiotic anthers are lnferior to sneiotic anthers in
peroxidase activity irrespective of concenti'ation gf hyclro.cren ions or of

l}ydrogen peroxide in the systern. The ratEo of peroxidasc 'activity in

pi'emeiotic anthers •to that in melotic anthers was ioo:i3g in nearly
optlmal concentration of hydrogen peroxide at pH s.6.

    1) Preliminary note to "Studies of mitosis and nxeiosis in comparison VIII".



.28

Tal)Ie

T.

I.

HiI<.xQK,N

Peroxidase activity

Constitution of enzyme system in cc

l% pyro o.oos ).vf II.o.l

        - -/
Buffer l lrnzyme

  20
  20
  20
  20
  20
  20
  20
  20
  20
  20
  20
  20
  20di

  20

  2e
  20

i

 s
!s

3o

 !

 s
IO

I5

r)o

s

!5

3o
5

IO

IS

20

3o

:

,

l
i
l
I

I
F

I
{
l

l
:
E
l
i
l
l
l

l

l
i
I
f

i
i

2S

z5

29

25

20 '

IS

2S

15

25 e
20

I5

IO

I

!
l
l

1

l

I

I

 IQ

 IO

 IO

 IO

 IO

 10

 IO

 10

• IO

 xo

 IO

JO

IO

!o

IO
• !o

b

pH
l
l

I
'

Purptir6gallin prodtzÅëed

th premelotlc

3•o

4•o

4.8

S.6

c
l
I
;
l
l
:
k

l
i

l

'

l

I hieiotiÅë
i

 S.7s

 6.g8

 2.6x

 4.8s

12.42

 9a68

 6.sl

 3.6!

Ir,•4s

I2.22

 4•44

I6.72

i8.I3

28.Sg

12.23

6.I7

:

I

l
l

l
e

 I5.76

 !4•25

  3•63

  s.82

. 22.56

 21.8s

 !8.g7

  9•48

 2I.42

 28.Ig

 I3.g6

 2ts .38

 2!.21

3g.62

4I.14

 rg.78

' II. Catagase .' Catalas'e activity xvas measured by examir,ing the
   amotint of oxygen gas liberatecl by the enzyme or by examlning the
   amount of hydrogen peroxide remaining unclecomposed uslng a o.og M
   hyclrogen peroxide solutioR as a stibstrate at 20C. The catalase activity

   is .criven in tern}s of cc oxygen gas liberated by l g fresh aiithers. The

   main results, given in Table 2, show that the catalase activity is
   sti"onger in rather alkaline milieu than in acidic milieu and becomes
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                              anearly null at pH 3.6. An lnteresting fac.t observ,a.ble in this table is that

meiotic antl)ers are more active in cataiase activity than prerneiotic
anChers.

    HI. In(lol)henol oxiclase : A niixture of a ie/o aqueous solu-
tion of a-naphthol and ,i o.7s 0/o aqueous solution of p-p.henylenediamlne

or a p-phenylenediamine solLition alone was usedi as a'substrate for the
oxidase (IS.vr'c":LLi und S'rE}<N, Igi2). The oxidase activity was meas--

ured by examining the amount of coloured product l.)roduced by the
enzyme preparation under constant aeration of oxygen gas for lo minutes

at 3eOC. The action 'of tlie exiclasc is active at pH's.6, xveal< at pH

8.o and almost null at pl-I 3.o. Therefore, the measurements of the
oxidase activity were mainly carriecl out at pl-I s.6, at the hydrogen
ion concentration near the ori.c.rinal one of anther slime (lhtftni,xHA und

Is}m, ig32). The results, summerized in Table 3, show clearly that

.

k)X2:ie?is9tiC aiitlierS ai'e superior in the oxidase activity ,to meiotic

                     Table r). Indophenol oxidase
    (Constitution •of system : I part of a-naplithol solution plus I part of paramine

      solutipn plus 7 part.s of 1)uft'er solutSon plus I part of enxyme preparation)
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    This re'lation holds goodge•when p-phenylenediamine alone is used
as a substrate, the meaR activity yatio being ioo:53.
    IV. Polypitenol onci(iases; a) Gua.iaceL escl.tlctse : The enzyme

actlvity was rneasLired by examiRing the amount of tetraguaiac quinone
produced by the enzyme for 24 hours. at 3oOC usin.cr guaiacol as a sub--

strate. Tlie enzyme is found to be active at plÅÄI s.6, but inactive at

pYI 3.o and 8.o. .'Irhe re.sults obtained clearly sho"f that premeiotic

anthers are more active in the o.xidase activity tl)an meiotic anthers,
the  n,' sa"..;")f.;gX.21,;.,rt}il'2,R,?;Ii'].g •ll?,2 :.7,im.t .f ,,,,p(irogaiiin i)roduced by

the enfyine for 6 hours at 3oOC xvas exa, mlned esing pyrogallol as a
substrate to see the oxirdase act{vity. Thc enzym_e is active at pH s.6
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and weakly "ctive ae pH 3.6, but not at pH 8.o. The comparison of
the oxidase activity at pH s.6 in premeiotic anthers with that ln rueiotic

anthers shows that premelotic anthers are stronger in the oxidase
activity 'than meiotic anthers, the mean activity ratio being ioo : 6o.

    e) 'Pptrecatliecol exidasg : A mixture of a pyrocathecol solution
and the enzyme preparation "ras kept at 3oOC with occasional shal<ings

for 3 hours, and a.coloration of pulp was examined to infer the enzyme

activity. The results obtained were represented in Tabl.e 4. The enzyme

ls•weakly actlve at pH 3.o, and is active at pH s.6 and 8.o. At pH
s.6, premeiotic anthers are stronger in the power of oxidizing pyro-

cathecol than meiotic anthers. The• enzyme preparatioR 4Ione also
ttirns more or less browiq. This coloratioii is stronger in premeibtic

anthers than in melotic anthers.

                    Tablh 4. Pyrocathecol oxidase
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    The enzyme preparatioti gaye no coloured product using veratorol
as'  a substrate withln 24 hours at pH s.6.

    V. Rienop)it•ew•qlex/idase$: a) fa-cresolo.rikerasg: Theei}zyme

• activity was measm'ed by examining the amount of coloured product, capa-

bie of l}eing e.xtracted l)y eÅíher, procluced by the enzyme for 24 hours at 3o

. OC using p-cresol as a substrate. The enzyme is active at plwl s.6, 'weak

                            .at pH S.o and at 3.6. The results obtained at pH s.6 show that the
oxida.se activit>r ia anthers decre.ase.s in the course og developtnent from

premelosis to meiosis. The mean ratio of the ox{dase ictivlty in pre-
rneiotic anthers to thfit in meiotic anthers was ioo : 72•

    b) o-cresbt oxidp.se ; The enzyigie prei)aration oxidized o-cresol

weal<er tl}an p-cye.sol to give only a .faint yellosv coloured prodittct,

capable of being axtractecl by ether, after 24 libkirs at 3oOC. ]t "ras
fouhd that the ox{dase activity ii} premeiotic anthers 'is stiperior to that

in melotic anthers, the mean ratio of the former to the latter beiRg

 xoo:8I.
    c) Tlresi?iase : The enzyme preparation dicl not give .any coloured

product using tyrosine 'as a sub$t'rate. '
    VI. A$con,b•ic aei(g an(7, its expt{za$e: Amount of ascorblc
                                t
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acid and of total aseorbic acid were determined by 2-6-dichlorphenol
indophenol mÅëthod after FuJi'rix and EBi}iixi<,x (ig37). The results

obtainecl sliow that Fremeiotic anthers contain 4o.3mgf/o ascorbic and
s8.omgo/o total ascorbic acid, while ii]elotic antlaers on.ly 3i.imgO/o

ascorbic and 46.2msfo/o total ascorbic acid on an average. The activity

of ascorbic acid oxidase was cl•etermined b.y examinin.cr the amount of
ascQrbic acid left tmo.xidized using ascei'bic acid as a substrate at 3oOC

(TAuBER, ig37). The oxidase is not active in acidic milieu (near pH
3.o), and active at pH s.6 and 8.o. 'It was shown that ascorbic acid

consumed by i g fresh ai}thers in io minutes was 2.33 iFtg in premeiotic

anthers and only o.84 mg in melotic anthers on an average at pH s.6.
:1g?orteifcOi`ae;itlig?..rng.eiOtiC aiithCrs are stronger in their oxidase activity than

....wa gr`C8gl18gf. ":'31((',,e,ge,S'`ig:g," .9.lkt`ltzzg,f ztfacinmee.)lgg

meth6cl (ig2g). i g fresh 1)remeiot{c anthers produced o.32 mg fumaric

ac!d at pFI s.6 and o.33 mg at ' pH 8.o, while meiotlc anthers oniy o.2I

mg at pH s.6 and o.i2mg at pH 8.o for 3 hours at 3oOC on an

    VIII. Deh?Jao'ogetzthge; Total dehydrogenase• activity Qf pre-
meiotic anthers and of meiotic.anthers were determined by methylene
                                           vblue method after THuNBEi<G (ig2o) and by dinitrobenzene method after
Lipscmfrz (rg2s) jn anaerobic condition. The results obtained at pH
s.6 showed that the time required for decolorization• of methylene blue •

was !3.o minutes in premelotic anthers, while ig.7 minutes in meiotic
anthers on an average. The dehydrogena$e activity i.g, therefore,
stronger in premeiotic anthers than in meiotic anthers. $imi!ar results

were also obtained with dinitrobenzene method, premeiotic ailthets pro-

duced niuch oran.ae coloured Product from m-dinitrobenzene than melotic
anthers.

                                                           '
                          Concluslon

    Among the enzymes stuclied in the present investigation, there
exist two groups l<eenly discriminating between them in the mode of
activity change from prerpeiosis to meiosis. Peroxidase and catalase
from the one group in which premeiotic anthers are inferior in their
activity to meiotic anthers, while oxldases and clehydrogenase form the

bther group in which premeiotic .anthers are superior in their activity
to fneiotic anthers. NVhether }iydrogen peroxide is involved Sn an
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 enzyme system seems to be. a key point to characterize these twe
 groRps. These facts not only indicate tlie occurence of a remarkable
 chan.cre in metabo!ic activity in anther tissue when meiosis commences'

 as demonstrated in our histochemical study (SiNKE, IiJnvA and HmAoKA,
                          e ig47), but also form, together with the results of studies in respiratogy'

 activity. (SrNi<E and SiGz.NAci.\), SiNKE:')), a piece of evidence to show

 how is the metabolic change at issue.
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