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Effect of Catalase Inhibitors on Tube Elongation of Pinus and Typha Pollens
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The effect of catalase inhibitors (3-amino-1,2,4-triazole, thiosemicarbazide,
salicylic acid) on germination and tube elongation was examined in Pinus and
Typha pollens. Aminotriazole had no significant effect on germination and tube
elongation in both pollens. It lowered specifically catalase activity, but induced
no remarkable decline in reduced ascorbate and glutathione levels, and in activi-
ties of active oxygen scavenging enzymes except catalase. This suggests that
catalase does not play an important role during tube elongation of pollens.
Thiosemicarbazide inhibited more strikingly germination and tube elongation of
Typha pollen, which showed 50% decrease in ascorbate peroxidase activity in
comparison with the control, than those of Pinus pollen. Salicylic acid com-
pletely inhibited germination in both pollens, probably causing cell necrosis.
These results indicate that the hypersensitive responses in plant defense
mechanism; catalase inhibition — H:0: increase — cell responses, do not function

in these pollens.
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Pinus pollen Typha pollen

Fig. 1. Photomicrographs of Pinus and Typha pollens cultivated on a 3% sucrose-

1.5% agar medium with or without catalase inhibitors. Pinus pollen after 36 h
cultivation; (A) control, (B) with 2mM 3-amino-1,2,4-triazole, (C) with 5mM
thiosemicarbazide, (D) with ImM salicylic acid. Typha pollen after 3 h
cultivation; (A) control, (B) with 2mM 3-amino-1,2,4-triazole, (C) with 5mM

thiosemicarbazide, (D) with ImM salicylic acid. Scale bars indicate 100 £ m.
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Table 1. Ascorobate and glutathione contents, and activities of active oxygen scavenging related en-
zymes in Pinus and Typha pollens cultivated with or without catalase inhibitors
(A) Pinus pollen (36h cultivated)

Content (nmole) Enzyme activity (units)

ASA DHA GSH  GSSG SOD APX MDA-R DHA-R GSSG-R Cat GST
Before cultivation 3,080 340 9,620 350 1,260 52 8.61 5.60 1.27 2810 0
Control 5,710 990 5,040 130 1,380 135 9.28 5.60 0.98 4,550 0.22
3-Amino-1,2,4-triazole 4,570 530 4,610 130 1,630 133 9.97 4.8 091 180 0.21
Thiosemicarbazide 6,220 230 6,320 160 1,620 116 8.93 6.51 0.80 1,730 0.02
Salicylic acid 240 120 450 50 80 0 0.09 0 0.18 70 0.18

Each datum was expressed on the basis of the initial fresh pollen weight (0.5g).

(B) T'ypha pollen (3h cultivated)

Content (nmole) Enzyme activity (units)

ASA DHA GSH GSSG SOD APX MDA-R DHA-R GSSG-R Cat GST
Before cultivation 11,940 900 19,680 1,670 3,770 30.6  10.2 ND 735 5,120 5.72
Control 6,720 520 13,810 340 3,140 22.1 11.0  ND  6.20 6,180 5.50
3-Amino-1,24-triazole 6,720 220 12,840 350 3,150 22.1 11.1 ND  5.19 630  5.08
Thiosemicarbazide 5,370 550 10,770 250 2,510 11.3 9.7 ND 1.16 2,480  2.58
Salicylic acid 6,930 700 15,520 460 2,930  18.8 9.3 ND 6.29 4,80 5.63
Each datum was expressed on the basis of the initial fresh pollen weight (1.0g).
ASA, reduced ascorbate ; DHA, dehydroascorbate ; GSH, reduced glutathione ; GSSG, oxidized
glutathione (as GSH content) ; SOD, superoxide dismutase ; APX, ascorbate peroxidase ; MDA-R,

monodehydroascorbate reductase ; DHA-R, dehydroascorbate reductase ; GSSG-R, glutathione
reductase ; Cat, catalase ; GST, glutathione S-transferase.
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