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Aflatoxins are amixture ofmetabollcproducte of the fungus 

A~pergillus flaws, Li*cxPriee (Asao,etg.,1$3). !&em com- 

pound8 are toxic to rapidlygrowingyounganimele (turkey poults and 

ducklinge) and cau came liver tumors in rats, trout, and other 

experimntal an$mals (Lancaster, et al., 1961; Azhley, et al., 1964). 

Low concentrations of thie totin inhibit incorporation of andno acidr 

into protein by liver preparations (smith, 1963); ndtosis and lXfA 

synthesis in human lung cells (Leg&or and Withrow, 1964); and chloro- 

phyll formation in seedling8 of lcepidlum eatlvum (6choental and white, 

1965). Ihe evidence reema to be accmmlating that aflatoxins are 

inhibitors of protein synthesis. This nOtiOnwaS examinedfurtharby 

a etudy of the effect of aflatoxlni3 in the formation of enzymca in 

excised tiseue of seed8 a8 Influenced by glbberellic acid. 

Certain en-s, notably U-amylase, develop on gemtion in the 

cotyledons of pea and aleurone layer of barley but not in excleed 

cotyledona or in the aleurone layers (Varner and 8chldloveky, 1963; 

Paleg, 1960). The e&ryo (IIDF~ speCIfiCally the ada tieme in 

1 Foatdoctoral Research hssociate. 

2 One of the laboratories of the Ekmtbern Utilization Research and 
DevelOgerant Di~islOn, Agricult~al Research IjcrvlCe, U. 8. 
Department of Agriculture. 
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dicotyledonary seed) apparently holds the key to initiation of 

specific enzymatic activities in the germinating seed. Although 

hormmal control of protein levels in the plant is not a new concept, 

SOUE evidence now exists which suggests that certain enzym? activitler 

In germinating seed are the rersult of de novo protein eynthesia -- 

(Grabar and Dausaant, 1964) and that this synthesis of new protein Is 

influenced by gibberellic acid (GA) (Varner and Ram Chandra, 19%). 

This Important phytohommne was shown to partially replace the effect 

by axis tissue on excimed pea cotyledona and to Initiate CUu@.a6e 

activity in the distal halves of barley (Varner, Ralce, and Huang, 

1963; Paleg, 1960). It has been euggeated that a major aspect of the 

pareage from the quiescent to the active stage In eeed germination ir 

the formation or activation of messenger RRA (Marcus aad Feeley, 1964). 

Gibberellic acid poaribly exert8 ite control on certain enzymatic 

activltiee by initiating specific RRA eyntheris (Varer and Ram Chandra, 

1964) l 

Lipase activity 16 abrent in the dry cottonseed but, under 

appropriate conditlonr for germi~at%on, increaus until the third day 

*en a peak18 reached(St. Angelo andAltrchul,1964). Wea untreated 

distal halves uere incubated alone, lipase activity was very low 

(Table 1). Rowever, if the proxiaal and distal halves were incubated 

together, llpase actlvlty demlopedtothe same levelaethatofthe 

whole med. F'urthermore, distal halve@ treated with gibberellic acid 

(10%) exhibited a 2-l/2-fold increase in lipase activity. The devel- 

opmentofWkl.nducedlipaee activity couldbe Mlpletelyinhibiteduith 

actinmyc3.n D (50 k&.). Thle mggestr that lipaee activity in the 

germinating cottonseed ie related to DlVA-dependent RNA eynthesie. The 

development of lipaee activity could also be InhIbIted dth aflatorln 

(45 i4dd l 

When GA-treated distal halves of barley ore exposed to aflatoxin 
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(25 p&l of a mixture of eflatoxias B and G), CL-1-e activity in 

the medium was inhibited by 50s. The aasay for a-amylaec ~88 that of 

Shwter andGifford(1~2). 

Table 1. &maary of the effects of various treatments on lipaee 
activity in the germiuatihg cottonreed. 

Treatwnt Lipase activity 
(P moles fatty acid/P min.) 

Dry Seed 0.34 
GermLnating Seed 27.18 
Proxilnal Halves 22.02 

Distal Halves 
+FroximalEal‘ves 
+GA 
+ccA + Actiaomycin D 
+GA + Aflatoxin 

4.25 
22.67 
11.18 

Ei 

Hulled cottoneeed were halved by cutting perpendicular to the longitu- 
dinal axis. The scedhalvee to be tested(2 gfreshwt)uere surface 
eterillzed 15 min. with 1% eodim hypochlorite, rinsed with distilled 
water, and incubated in 125 nl flaaka containing 2 ml of O.OlM phos- 
phate buffer (pH 5.0) and the appropriate treatmat. The incubation 
flaeka were placed on a tirt-action shaker to aware the seed halves 
of adequate oxygen tension. After incubation for 3 days, 2.5 g (wet 
wt) of the seed halves were hamogenlzed and strained through 2 leyere 
of cheesecloth. Lipaee activity of the homgeaate war deterntiued by 
the a&hod of St. Augelo and Altschul (1964). Moat of the data with 
aflatoxin were obtained dth a partially purified preparation (50%) 
containing approximately equal amuute of aflatoxlas B and 0. The 
effects were verified with purified 95s) aflatoxia Bi Gibberelllc 
acid uua a commercial preparation ( $ pure). 

There ie no evidence that the formation of llpaee in genniaatiag 

cottonseed represents de awo synthesie. But the similarities of GA -- 

induction and actiawein inhibition with thir enzyme es cm&wed with 

a-awlaae would suggest that de nova eyuthealr la likely ror the llpaee -- 

as well. These data lead eupport to the i&a that aflatodn is en 

inhibitor of protein ayutherim; ite mode of action la being explored 

further tiththis rystem. 

The data shown in Table 1 ware obtakned on reveral different 
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sampler of cottoneeed. Other samples of equivalent viability (over 

909) did not, however, exhibit a requirement of QA or proximal halves 

for lipaee formation in the distal halves. In those eemplee of seed 

which did not require GA for lipase formation, aflatoxin had little or 

no effect on the lipaee activity although chlorophyll development was 

vit3ually reduced. We have no explanation for the different behavior 

but suspect that it arises from difference6 in conditions of maturation 

and storage. This raises a question about reporte that the formation 

of other enzymee euch ae ieocitric lyaee (Marcus and Feeley, 1964) are 

not under axi8 control. This may be a property of the perticulm eeed 

eample . 

The authors wish to exprees appreciation to Dra. L. A. Coldblatt 

and J. A. Robertson, Jr., for the generous gifts of aflatoxin. A gift 

of actinoawin D ~18 furniehed by Merck, Sharp ami Dohme. 
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