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The effects of wounding and jasmonic acid(JA) on polyphenol oxidase(PPO) in tomato(Lycopersicon
esculentum Mill.) seedlings were investigated. PPO was strongly induced by wounding or JA, and the response
was also shown to be systemically induced by wounding. Mechanical wounding in cotyledon or leaf produced a
signal that caused the concentration of PPO to increase in the unwounded cotyledon, in the first leaves but not
in the second leaves. Severity of wounding and light intensity also affected wound induced change in PPO
activity, JA showed a stimulatory effect on the loss of chlorophyll and the rapid increase in PPO activity. The
PPO was clearly more active in the wounded leaves than in controls. The potency and specificity of the JA
indicate a close relationship between JA and wound-induced changes in PPO in tomato species. JA and abscisic
acid(ABA) acted similarly on both unwounded and wounded leaves, but the amount of PPO in the wounded
leaves was always more than the respective controls. The highest increase in PPO activity occurred in wound-
and JA-induced leaves of seedlings kept under bright lighting. Benzyladenine(BA) completely abolished JA- and
ABA-induced PPO activity. The results suggest that JA-induced PPO activity is due to de novo PPO synthesis.
Histochemical tests for PPO in stems of wound- and JA-treated tomato plants indicate that PPO was localized
_primarily.in the.outer .cortex .and xylem parenchyma. It is concluded that exogenously applied JA acts as stress
agents and PPO may be a component of the inducible anti-hervivore defense response.
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Table 1. Effect of JA at various concentrations on the
PPO activity in attached leaves

PPO activity(AAg min"' g fr.wt)

Treatment

0 24 43 72 %

control 328 452 43 544 46.2
10'M JA 81.3 88 2758 1366

10° M JA 627 645 06 674
10° M JA 52.2 573 75 593
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Fig. 1. Time course of PPO activity treated with JA in
attached leaves.
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Table 2. Induction of the PPO activity by wounding
and JA in attached leaves during 72 h

Treatment PPO activity(AAg min" g fr.wt)
Control 538

Wounded 69.2

10" M JA 2715
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Fig. 2. Changes in the PPO activity with time after
wounding and JA treatment in attached leaves.
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Table 3. Effect of wounding methods on the PPO
activity in attached leaves
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Table 4. -Effect of various treatments on the PPO
activity in the cotyledons or leaves of tomato

seedlings

PPO activity
(AAm min” g frwt)

A."Wound one cotyledon -

Treatment Wounds

Analyse cotyledon after 24 hr A o0
B. Wound one cotyledon 0 312

Analyse sister cotyledon after 24 hr ’
C. Wound cotyledons % 6Ll

Analyse cotyledon after 24 hr ’
D. Unwound cotyledons q 480

Analyse cotyledon after 24 hr :
E. Wound first true leaf

Analyse cotyledon after 24 hr u %2
F. Wound first true leaf

Analyse cotyledon after 48 hr U 86
G. Unwound first true leaf 0 %3

Analyse cotyledon after 48 hr :
H. Wound first true leaf

Analyse first leaf after 24 hr U B
1. Wound first true leaf . .,

Analyse first leaf after 48 hr A %4
J.-Wound cotyledon . .

Analyse after 7 day A 1312
K. Wound cotyledon

Analyse first true leaf after 7 day A %18
L. Wound first true leaf 2 1719

Analyse second leaf after 48 hr
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Fig. 3. Effect of JA, SHAM(salicylhydroxamic . acid),
NaCl and KCl on PPO activity in intact leaves.
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Table 5. Effect of light intensity on the PPO activity
in detached leaves

PPO activity(AAge min" g™ fr.wt)

Light intensity Intact JA-treated Wounded
leaves leaves leaves
Darkness 117 331 123
Dim .
5 4E-s' m?) 122 459 197
Bright
0% 4E-s" m?) 141 603 260
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Table 6. Degree of localized intensity of PPO in the
shoot of 14-day-old seedlings exposed to
wounding and jasmonic acid

. PPO intensity
Zones of enzyme activity -
Control Wounding  JA-treated

Epidermis + ++ +
Cortex parenchyma ++ +H++ 4+
Phloem + +++ +++
Xylem ++ et FHt+t

+ + ++

Pith parenchyma

+++=rich

T=feeble ; +=moderate ; ++=fairly rich ;
++++=intense/dense ; +++++=strong

Symbols :

453 9

PPOY 23] Arsl®l phenold i
W ol Aty WY =
o o5&
EdA g2
/\-]9] 57].‘—
3}“ 74 [}

= 24

OE’] ‘\;_]'
AETIH o2 HEAlo] HA
UAHE 3t &7 phenol 2%
17 24589 34¢

Atz

XA JAE ook @Aty Ay wgg
o® JAZE PPOY) e BAH EHE 7N
AgAR A & & htﬂ, 2%9 JAE A4
1o 3Rxoz Aestdes W PPO TE7 42
ST o1y A PPO°ﬂ dig JAS] a7}
Aol FgE wAH JAT 2 H‘?—l/‘é—% 7 A 3
o2 AL W 1 TV}
cg I 1}‘577}"]" Tr1Re R
ol$E S AAME Fi on O]Eﬁ’} #e JA
Apgtol g3t A 8haL 31‘4 JA ®=E JAd 93 HAg
A& 7F PPO thAtell &S n IE messenger% AR

A m{n

_"r‘—_

Nl

Al
NE
LR
A=h
©
o
3L

L
=2
[
=
z®=7
=)
A

o i o o

].
°F:
of A Yol H2A
204 Sl 4%

[e3}

X

st
&
6,19,

Fig. 5. A-D. Localization of polyphenol oxidase activity in the stem ot two-week-old seedlings exposed
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wounding and 10 M JA for 72 h. x100. A, control untreated catechol; B, control treated catechol; C,
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