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supplied with water are preferred by 
many people to homes in morc humid 
arcas. ( v )  I t  has not yct bcen clearly es- 
tablishcd whethcr the building of Echo 
Park Dam would bc an "invasion" of the 
national park system, or whcthcr thc ex- 
tension of Dinosaur National Monument 
to covcr Echo Park was an "invasion" of 
thc reclamation program. (vi) The Colo- 
rado Basin is so rich in undcvclopcd 
scenic resources that the Echo Park 
r c ~ i o n  must bc rcgarded as a relatively 
m a l l  part of the total recreational ca-
pacity. 
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6-Aminonicotinaniide-a Potent 
Nicotinamide Antagonist 

During thc coursc of invcstigations on 
thc inhibition of sulfonarnidc acctylation, 
it was observed that 6-aminonicotinamidc 
as cxtrcmely toxic to rabbits ( I ) .Thc 

clclaycd effcct of the compound, the first 
sign of which was loss of control of the 
hind legs ( 2 ) ,  suggcstcd that 6-amino- 
nicotinamidc might bc an antimetabolitc 
of nicotinamide. This was confirmcd by 
experiments in rats. Tn fact, it appcars to 
hc the most potcnt known antagonist of 
nicotinamidc. 

Thc mcdian lethal doze (LD,,) of 
6-aminonicotinamide (3,  4)  for micc, 
hown in Tablc 1, is 35 mg/kg of body 
I\ eight, as compared with 305 mg/kg for 
3-acctylpyridinc (5).Tablc 1 also shows 
that the simultaneous administration of 
50 mg/kg of nicotinamide brings about 
ai: eightfold incrcase in thc LD,, of 
6-aminonicotinamidc. Nictotinic acid, 
also, givcs significant protcction in con-
trast to its incffcctivcncss against 3-acctyl- 
pyridinc, whcn administcrcd simultane- 
ously with the latter (2,  5 ) .  T r ~ p t o p l ~ i n  
appears to give somc protcction. Thc ad- 
ministration of 50 mg/kg of 6-aminonico- 
tinamidc resulted in 100-pcrcent mortal- 
ity within a week. 1Vhcn tryptophan was 
g i ~cn simultaneously (50 mg/kg orally) 
I \  ~ t h6-aminonicotinamidc, thcrc were no 
deaths the first week, and 30 percent of 
thc animals were alive at thc cnd of 30 
days. 

On the assumption that 6-aminonico- 
tinamide may give rise to an inactive 

Table 1. Effect of nicotinamide and nicotinic acid on the median lethal dose (ILDEo)of 
6-aminonicotinamide in mice. Metabolite and 6-aminonicotinamide were administcred 
simultaneously intraperitoneally. Mice: CF-70 strain, 18 to 22 g. 

Dose 6-Aminonicotin-	 95-percent
No. of Metabolite amide fidtrcial 


(nlg'kg) (LD, mg/kg) mice limits 


None 3 5 30 33- 37 
Nicotinamide 25 121 30 113--129 
Nicotinamide 5 0 308 40 281-331 
Nicotinic acid 2 5 75 70 64- 89 

Table 2. Oxygen consunlption of liver from 6-aminonicotinamide-treated mice 

Oxygen uptake (plit) * 

15-min incubation 30-min incubation 
ppp-Substrate 

6-aminoni- 6-aminoni-
Control cotinamide Control eotinamide 

treated treated 
---	 ~....p---pp-.-...----

None 55 16.5 100 3 0 
Lactate 0.015M 69 35 129 66 
Lactate 0.015M 3- DPN 0.002M 105 116 206 183 

"Average values of duplicate vessels. Each vessel contained homogenate equivalent to 100 mg of tissue 
(wet weight). Homogenates were prepared in 0.25M sucrose under closely identical conditions and were 
incubated a t  37'C in modified Krebs-Ringer phosphate. 

DPN analog, it was of intcrest to com- 
pare thc rate of oxygen uptakc of tissues 
from trcated animals with that of normal 
controls. The rcsults of one cxpcrimcnt 
arc shown in Tablc 2. In thc absence of 
added substrate thc oxygcn uptakc of 
mouse livcr homogcnatc prepared from 
the trcated animals \$as only 30 pcrcent 
of thc normal. Apparently the treated 
mice werc deplctcd of both oxidizable 
substrate and DPN, since the addition of 
thcsc substances i n  vitro grcatly increased 
the ratc of oxidation, while thc addition 
of both togcthcr rcstored it almost to nor- 
mal. Thc trcated micc had reccivcd an 
intraperitoneal injcction of 100 rng/kg 
of 6-aminonicotinamide and 25 mg/kg 
of nicotinic acid 72 hours prior to tllc ex- 
pcriment. No apprcciablc cffcct on oxy- 
gcn uptake was obscrvcd whcn 50 mg/kg 
of 6-aminonicotinamidc was uscd, or 
upon the addition of 6-aminonicotin-
amide i n  vitro to livcr homogcnatc pre- 
parcd from normal micc. 

In vicw of thc reccnt findines of Kap- -
lan et  al. ( 5 )  the toxicity of 6-amino-
nicotinamide may be duc to thc forma- 
tion of an inactive DPN analog, with 
consequent in tissues of 
DPN. It is of some interest that onc of 
the pathological changcs observed after 

an animal had reccived a toxic dose was 
involution of thc spleen, a fact that may 
be related to thc high ratc of analog 
formation in this organ ( 5 ) . Frequently, 
animals survived unt11 20 to 30 days after 
the administration of 6-aminonicotin-
amide. This may indicate, as is suggestcd 
by Zatman et nl. (G), irrcversibility of 
analog formation, wit11 consequent inabil- 
ity of the tissues to rid themselves of the 
antirnetabolite. Thesc matters are at pres- 
ent under investigation in this laboratory. 
6-Aminonicotinamide and Its congcncrs 
are also bcing tcstcd for their effcct on 
neoplastic growths. 
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