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TasLe 2.—The Effects of 2, 4-D Derivatives on the Hydrolysis of ATP in the
Presence of Zinc.
2,4-D umoles of Reaction Medium
Derivatives 1.5 2.5 5.0
Average Change in umoles/m!/ATP/hr/mgN
Nasalt................ —25 —34 —35
#exp.............. 3) (4) “)
Range............. () 24—()28) | ((m0)21— (39| ((—5)2—(—)64)
Dimethylamine salt. . . .. +10 +13 +21
exp ®) ®) ®)
Range............. ((+) 9 — (—) 20) ((+)5— (—) 28) ((4+)2— (—) 47)
Butylester............. +13 +7 +15
#exp.............. 7) (6) (6)
Range............. () 06— ()2 | ((m2— (P17 | ((—5)22—(+)2])
Butoxy-ethanol ester. . . . —17 —14 —17
Fexp... ... 3) (4) 4)
Range............. ((—)8—(—) 31 ((—)7— ()18 ((—)4—(—) 25)
Ethylester............ . ... .............. —22 —46
FOXD. . 3) 3)
Range.. ... ... .| oo ((—)5—(—)35) | ((—) 38— (—) 54)
Isopropyl ester. ... ..... —10 —21 —7
Fexp.............. (5) (5) 4)
Range............. ((—)0—(—) 23) ((—)6—(—) 36) ((—)4—(—)11)
Isooctyl ester........... —10 —15 —21

Fexp.. .. ... 5)
Range............. (03— (—)22)
PGBE ester. . .......... +5
#exp.............. (5)
Range............. ((—6—(H)8)
2-ethyl-hexyl ester. . . ... +7

®)
() 3—(+) 20

®)
((—=)8—1(—)53)
+18
5)
((—) 45— (4) 13)
+3

(6)
(52— ()59
+18
®)
((=)33—(+)2D)
+10

®) )
(55— (H15) | ((+)02—(—)6)

Table 1. The dimethylamine salt and
the isooctyl ester did not alter the
hydrolysis of ATP. Six derivatives
inhibited the hydrolysis of ATP, and
the butyl ester only at high levels in-
hibited the hydrolysis of ATP.

The effects of the 2,4-D derivatives
on the hydrolysis of ATP in the pres-
ence of zinc are summarized in Table
2. The butyl ester, PGBE ester and
the 2-ethyl-hexyl ester did not alter

the hydrolysis of ATP. The dimethyl-
amine salt at high levels increased the
hydrolysis of ATP. The other deriva-
tives at all levels investigated inhibi-
ted the hydrolysis of ATP.

The effects of 2,4-D derivatives on
the hydrolysis of ATP in the presence
of manganese are summarized in
Table 3. The sodium salt and the
butoxy-ethanol ester inhibited the hy-
drolysis of ATP. The dimethylamine
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TasLE 4.—The Effects of 2, 4-D Derivatives on the Hydrolysis of ATP in the
Presence of Magnesium.

2, 4-D umoles/ml of Reaction Medium
Derivative ) 2.5 5.0
Average Change in umoles ATP/hr/mgN
Nasalt.............. .. +5 +8 +7
Fexp.. .o 4) (6) 4)
Range............. ((516—($H)12) | (D17 —(H)D | ((+)5—(—) 10
Dimethylamine salt. . ... +17 +15 +19
Fexp... ... 3) (4) 4)
Range............. ((+)3—(—)42) ((+)4— (—) 50) ((4+) 3— (—) 56)
Butyl ester............. +33 “+41 —+48
Fexp.............. 4) (5) 4)
Range............. ((H) 15— () 54) | ((+) 23— (+) 67) | ((+) 29— (+) 82)
Butoxy-ethanol ester. . .. +12 +20 +13
Fexp.............. (3) 5) | 4)
Range............. (()2—(H18) | ((53—(+)61) | ((—)3—(+)28)
Ethylester............. . ... . ... ...... ... +3 +6
FexXpPe. o 4) 4)
Range............. . ... ................ ((—)1—(4) 10) ((—)4—(+) 16)
Isopropyl ester. ... ... .. +49 +51 +28
#exp.............. 4) (4) 4)
Range............. o () 31— () 74) | ((+) 36— (+) 82) | ((+)5— (+) 45)
Isooctyl ester........... +4 +2 +19
#exp.............. (5) (4) 4)
Range............. (58— (+)2) ((D2—(H)3) | ((+)6—(+)29
PGBE ester............ +10 +10 +36
#exp.............. 4) (6) 4)
Range............. (44— P17 | ((58—(H)20) | ((+)6—(+)67)
2-ethyl-hexyl ester. +25 +19 +50
#exp.............. 4) 3) 3)
Range............. ((H2—(H) 54 | ((H)2—(+)66) | ((+) 34— (+) 66)

Table 5. The sodium salt, the di-
methylamine salt and the isooctyl es-
ter did not alter the hydrolysis of
ATP. The isopropyl ester at all levels
investigated increased the hydrolysis,
whereas the other esters only at high
levels increased the hydrolysis of
ATP.

Previously reported micromoles of
ATP hydrolyzed per hour per milli-
grams of tissue nitrogen are as fol-

lows: cadmium 90, zinc 70, manga-
nese 50, magnesium 28, calcium 24
(Hiltibran, 1966). Therefore, the
maximum inhibition of the hydrolysis
of ATP by the ethyl-ester in the
presence of cadmium and zinc was
approximately 70 percent. Butoxy-
ethanol ester inhibited the hydrolysis
of ATP in the presence of manganese
approximately 60 percent. The maxi-
mum increase in the hydrolysis of













