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Action of Sendai virus on the cells was similar to that of 
actinomycin D ; but virus-induced inhibition of nuclear 
RNA synthesis was observed only 2 h after infection. 
The synthesis of viral RNA occurred 3 h after infection 
and was localized in nucleoli where RNA of the Sendai 
virus inoculum penetrates6•6• An earlier synthesis of viral 
RNA and shortening of the latent period of multiplication 
by 2 h in actinomycin-treated cultures may be explained 
by inhibition of messenger RNA of a cell; as a result, 
enzymatic systems start to work earlier according to a 
genetic programme of virus. 
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Nicotinamide Adenine Dinucleotide and 
Nicotinamide Adenine Dinucleotide Phosphate 

Concentrations in Leaves of Nicotiana 
glutinosa infected by Tobacco Mosaic Virus 

WHEN leaves of Nicotiana glutinosa are inoculated with 
tobacco mosaic virus (TMV) the formation of local necrotic 
lesions is accompanied by an increase in the rate of respira
tion 1• 2. This increase is related to the development of the 
lesions and to the total number of lesions produced. 
Although tissue extracts of the lesior.s show increased 
polyphenoloxidase activity"·' evidence is lacking to show 
that polyphenoloxidase is concerned in tho respiration of the 
intact virus-infected cell or that the increased repiration is 
related to increased polyphenoloxidaso activity. Two 
possible functions for polyphenoloxidaso in the metabol
ism of the virus-infected cell can be suggested. It may 
function as a terminal oxidase, and the increased respira
tion is the result of the increased polyphenoloxidase 
activity. However, this is most unlikely as the respiration 
rate in plant tissues is not usually limited by the activity 
of the terminal oxidases. A second possibility is that 
increased polyphenoloxidase activity is concerned with 
the oxidation of polyphenolic compounds to oxidized 
polyphenols. If this made any significant contribution 
to the respiration of the virus-infected tissue an increase 
in the respiratory quotient would be expected, but this 
was shown not to be so by Yamaguchi and Hirai2 who 
found in N. glutinosa leaves infected by TMV the respi
ratory quotient was unchanged. 

In looking for an explanation of the increased respira
tion rate of N. glutinosa leaves showing local lesions 
formed as a result ofTMV-infection, nicotinamide-adenine 
dinucleotide (NAD), reduced nicotinamide-adenine dinuc
leotide (NADH 2), nicotinamide-adenine dinucleotide 
phosphate (NADP) and reduced nicotinamide-adenine 
dinucleotide phosphate (NADPH2 ) concentrations in the 
leaves were determined. 

Leaves of Nicotiana glutinosa were inoculated with TMV 
and five days after the appearance of local lesions healthy 
and infected leaves were assayed for NAD, NADH 2 , 

NADP and NADPH 2 • An acid medium of 5 ml. of 0·l M 
tris-hydrochloric acid buffer pH 8·2, 1 ml. N hydrochloric 
acid and 2 ml. water was used to extract NAD and NADP. 
NADH2 and NADPH2 were extmcted by an alkaline 
medium. 5 ml. tris-hydrochloric acid buffer, 1 ml. N sodium 
hydroxide and 2 ml. of water. The extraction medium 
was contained in a Potter-ElvehjP-m homogenizer im
mersed in a bath of boiling water. The leaf was cut into 
pieces of convenient size and rapidly dropped into the 
homogenizer, heated for 30 sec, homogenized for 90 sec, 

and thon rapidly cooled by immersion in a freezing mixture 
of dry-ice and ethanol. The extracts were thawed and 
centrifuged at 20,000g for 15 min in a refrigerated centri
fuge. The supematants were decanted; the pH of the 
alkaline-extract adjusted to 8·0 and that of the acid
extract to 7·5 by dropwise addition of acid or alkali in the 
cold. The nicotinamide-adenine dinucleotide content of 
the extracts was determined immediately by the colori
metric method of Slater and Sawyer5• NAD, NADH,, 
NADP, and NADPH 2 (Sigma purest grade) were tested for 
purity by the usual spectrophotometric methods• and 
used to construct calibration curves for the method of 
Slater and Sawyer and to determine the recovery of 
dinucleotides added to the extracting medium. The 
recovery was more than 90 per cent for all four dinucleo
tides. 
Table 1. N!COTINAMJDE·ADENINE DINUCLEOTIDE AND NIC0TINAMIDE· 
ADENINE DINUCLE0TIDE PHOSPHATE CONCENTRATION 011' Nicotiana 

glutirwsa LEAVES INOCULATED WITH TMV 
Nucleotide µg/g fresh weight 

Healthy TMV•lnfected 
NAD 6·5 4·1 
NADH1 0·8 1·7 
NADP 3·0 1·0 
N ADPH1 0·2 0·7 
Total 9·5 7-:; 

The results given in Table 1 show an increase in the level 
of NADH, and NADPH1 in the leaves showing TMV
induced lesions. As these results represent a complete 
leaf it may be that the increase in reduced nicotinamide
adenine dinucleotides is even greater in the region of the 
local lesion. It is not possible to cut out and assay a 
number of individual local lesions because the tissue con
tains an active NADH 2 oxidase which rapidly oxidizes 
NADH2 in tissue homogenates. The decrease in the 
NAD/NADH 2 ratio in the tissue from 7 to 1 for healthy 
leaves to 2·4 to 1 for virus-infected leaves anrl a decrease 
from 15 to 1 for healthy to 1·4 to 1 in the virus-infected 
leaves for the NADP/NADPH2 ratio show an accumula
tion of reduced nicotinamide-adenine dinucleotides in the 
virus-infected leaf. It has been shown by Solymosy and 
Farkas7 that the enzymes of the pentose phosphate shunt 
a.re activated in the periphery of the local lesion. This 
may account for the increase in NADPH2 in the virus
infected tissue. However, an increased respiration rate in 
the tissue requires an increase in electron transfer from 
NADH2 to oxygen. It may be that virus multiplication 
in the lesion results in protein synthesis leading to an 
increased utilization of a.denosine triphosphate and con
comitant oxygen uptake. Even so it would appear that 
the electron-transfer chain is unable to reoxidize reduced 
nicotinamide-adenine dinucleotides as rapidly as they 
are formed in the virus-induced local lesion. 
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MISCELLANEOUS 

Equipment for Facilitating Movement on an 
Intertidal Mud-flat 

IT is probable that the lack of literature relating to 
intertidal mud ecology as compared with other intertidal 
habitats is due. in part, to the restrictions placed on move
ment by the softness of the substratum. Yonge1 reported 
that at Stolford, Bridgewater Bay, the shrimp fishermen, 
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