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Effect of Amine Metabolism Inhibitors on Pollen Tube Growth in vitro

Norio NAKAMURA* and Hiroshi SUZUKI**
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**  Shonan Junior College, Yokosuka 238, Japan
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Interactions between ornithine cycle-amino acids or polyamines and ca-
navanine or MGBG (methylglyoxal-bis (guanylhydrazone)) in the tube growth
of Camellia japonica and Lilium longiflorum pollen were studied. Canavanine
and MGBG inhibited the tube growth in both species. Canavanine inhibition
in camellia pollen tube growth was repressed by arginine, citrulline and or-
nithine in this order of effectiveness, but not by polyamines. In lily pollen,
however, canavanine inhibition was not repressed by arginine and citrulline.
On the other hand, MGBG inhibition was not affected by addition of these
amino acids and polyamines. These results seem to support our tentative
conclusion that stimulation of pollen tube growth by exogenously supplied
polyamines may be due to their direct effect on such membrane functions as
permeation and vescular transport, but not due to their effect on such me-
tabolic processes as protein and nucleic acid syntheses.
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Table 1. Effect of canavanine and MGBG on pollen tube growth in Camellia japonica

Tube length, mm (%Control)

Additions Concentration of canavanine or MGBG, mM
0 0.01 0.1 1
Canavanine 4.8 + 0.2 (100) 2.7+£03 ( 56) 0.7 +0.1 (15) 0.7+£02 (15)
+ 1mM MES (pH7) 44+ 05 (92) 2.7+04 ( 56) 08 +01 (17) 0.7 0.1 ( 15)
+1.7mM Ca (NOy), 58+ 04 (121) 3.3+0.3 (69 14 +0.1 (29 0.5+ 0.1 (10
+MES+Ca (NOy), 10.5 = 0.3 (219) 5.3 £ 04 (110) 1.2 £ 03 ( 25) 06 *02 (13)
MGBG 4.7 £ 0.4 (100) 4.4+ 04 ( 94) 25102 (53) 0
+MES 4.1+ 0.2 ( 87) 3.9+ 0.2 (83 22102 (47 0
+Ca (NOy), 59 £ 0.2 (129) 5.7 £ 0.3 (121) 54 £ 0.2 (115) 1.6 £02 ( 34)
+MES +Ca (NO,), 10.0 = 0.3 (213) 9.9 £ 0.5 (211 10.2 + 0.5 (217) 1.9 + 0.1 ( 40)

Pollen grains were incubated on a basal medium, sucrose (0.3 M) -agar (1.3%),

with or without

additions for 20-24 hr at 25°C. MGBG : methylglyoxal-bis (guanyl-hydrazone).
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Table 2. Interaction between arginine or matabolically related amino acids and canavanine or MGBG
in the tube growth of Camellia japonica pollen

Tube length, %Control

Additions Amino acid concentration, mM
0 0.01 0.1 1 10
Arginine 100 + 3 (5.9 +0.2) 100 = 3 100 = 3 107 = 8 136 = 5
+Canavanine 57+ 4 88 + 7 107 = 9 123 + 15 134 £ 9
+MGBG 100 = 6 100 = 7 98 + 4 94t 4 115+ 6
Ornithine 100 £ 3 (6.4 +0.2) 97 + 4 97+ 6 127 + 8 91 + 8
+Canavanine 52+t 5 47 + 3 53 B 87+ 5 68 + 3
+MGBG 100 = 6 100 £ 6 111+ 6 130 £ 6 94 + 17
Citrulline 100 £ 3 (6.2 +0.2) 100 + 3 95+ 3 103 + 6 100 = 5
+ Canavanine 50 3 52+ 5 70+ 5 116 £ 5 100 = 3
+MGBG 100 = 5 100 =+ 5 98+ 5 123 = 4 112 £ 4
Glutamic acid 100 = 3 (6.2 +0.2) 98+ 5 97 £ 4 94 £ 2 55+ 3
+Canavanine 50 = 3 41 + 2 42+ 5 4 + 3 42 + 2
+MGBG 100 £ 7 100 = 4 93 +. 4 84+ 4 4+t 2

Pollen grains were incubated on the basal medium containing 1.7 mM calcium nitrate for 20-24 hr
at 25°C. Canavanine, 0.01 mM; MGBG, 0.5 mM. Figures in parentheses indicate the tube length (mm)
in controls. The tube length in the basal medium was 4.8-5.0 mm.
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Table 3. Interaction between polyamines and MGBG in the tube growth of Camellia japonica pollen

Tube length, %Control
Additions Amine concentration. mM

0 0.001 0.001 0.1 1

Putrescine 100 £ 3 (8.8 £ 0.3) 103 + 7 103 + 7 105+ 5
Putrescine+MGBG 73+ 3 5% 3 70+ 3 80 = 2
Spremidine 100 = 2 (9.6 £0.2) 99 + 4 101 £ 4 59 + 3
Spermidine+MGBG 65 + 2 64 £ 2 7HEt 3 58 + 3
DETA 100 = 3 (9.1 £0.3) 108 = 4 112 = 3 127 % §
DETA +MGBG 68 + 2 67 + 1 71+ 1 79+ 3
Agmatine* 100 £ 4 (5.7 £0.2) 109+ 7 118 + 5 144 + 11
Agmatine*+ MGBG** 104 = 6 96 + 4 104 £ 7 139+ 7

Pollen grains were incubated on the basal medium containing MES buffer (1 mM, pH 7) and

calcium

nitrate (1.7 mM) for 20-24 hr at 25°C. *MES buffer was omitted from the medium. MGBG: 0.1 mM
or *0.5 mM. DETA : diethylenetriamine. Figures in parentheses indicate the tube length (mm) in

controls.
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Table 4. Interaction between arginine or citrulline and canavanine or MGBG in the tube growth
of Lilium longiflorum pollen

Tube length, mm (%Control)

Additions Amino acid concentration, mM
0 0.1 1 10
Arginine 8.1 = 1.2 (100) 8.5 £ 0.4 (104) 7.6 £ 0.5 ( 93) 703 C 9)
+Canavanine 3.4 £ 1.7 (41) 4.5+ 1.2 ( 55) 44 £ 14 ( 54) 0.1 >
+MGBG 3.0+ 0.3 ( 37) 3.6 =03 ( 44) 32+04 (39 06 +04 C 7)
Citrulline 8.3 £0.6 (100) 8.4 £0.6 (10D 8.1+ 0.7 ( 98) 8.1 £ 0.8 ( 98)
+Canavanine 39+ 1.1 (47) 48 £0.5 ( 58) 4.7+ 1.1 ( 57) 5.1 +£0.9 ( 61)

Pollen grains were incubated

boric acid for 20-24 hr at 25°C. Canavanine or MGBG: 0.] mM.
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