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Reoent work from this laboratory ha8 shown striking variations in 

the salivary gland RNA metabolism during the larval development (Lara and 

Hollender, 1967; Armelin, Meneghini and lara, unpublished results). These 

reeulte are substantiated by the data of the present study on the kinetics 

of uridine-H3 incorporation into that RNA at two distinct periods of larval 

life - before and during the appearance of the giant puffs. It was also 

observed that, at both theae atages, inhibition by autinomycin revealed the 

presenoe of unetable RNA olaeaea. However, before the appearance of the 

giant puffs, the inhibition by the antibiotio iB followed by e rather un- 

expected reoovery of incorporation capacity. This effect is possibly due 

to an active DWL multiplication et this particular stage. 

Emerimental 

Larvae were cultured as previously described (Lara, Tamaki and 

Pavan, 1965). Determinations were made at two typioal stagee~ a) before 

the appeaxanoe of the large puffs, at the time corresponding to the 3rd 

period of Guaraciaba and Toledo (1967) and b) at the beginning of the 5th 

period of Guaraoiaba and Toledo (1967) when puff B-2 reeohhe maximum size. 

Uridine and actinomyein were administrated by injeotiona into the 

body oavity of larvae prepiously anesthetized by ether. Incorporation wea 
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stopped by placing the larvae in crushed ice. The salivary glands were dis- 

sected into a solution with the same i?a+/K+retio and osmolarity as R,angelae 

hemolymph (58mILKCl and 76m~-~acl). When a sufficient number had accumulated 

this solution was withdrawn and the glands were immediately placed in ice cold 

0.05N NaOH and homogenized during 15 seconds: Half a volume of 0.87 TXlO, was 

then added. After this, RRA extraction was made as described by Fleck and 

Funro (1962). The final hydrolysate was made 0.l.Y in relation to !Y!104. One 

aliquot was taken for spectrophotometric RNA assay at 260 mu. Another was 

pippeted into Vhatman GF/B glass-fiber filter and dried at 60°C for one hour. 

Radioactivity measurement was then carried out as described by Scherrer et al. -- 

(19661. 

Aotincmycin D-R3 was used to determine the levels of this antibiotic 

in the larval tissues at various times after its administration. For determi- 

nation of the level in the hemolymph, 5Asamples were placed on glass-.fiber 

filters and the radioactivity was measured as indicated above. Tne level of 

antibiotic in the glands was determined after they had been washed with non- 

radioactive actinomycin. The glands were then placed on glass filters and 

homogenized in a plastic saintilation vial with 2.0 ml of 0.05R NaOH. After 

drying overnight at ~o'c, 10 ml of scintillation liquid was added and radioac- 

tivity measurements were carried out as indicated above. 

Results and Discussion 

Figure 1 shows the kinetics of uridine4i3 incorporation into sali- 

vary glands of 3rb period larvae and the effect of actinomyoin 11. The in- 

corporation in the control experiment ia linear, and independ& determi- 

nations have shown that itproceeds in this way for at least 24 hrs. 

Actinomycin o&uses a large decrease in the specific activity, but 

unexpectedly and reproducibly there is a recovery of the incorporation ca- 

pacity which now proceeds with a different kinetics from that observed in the 

absence of the antibiotio. 

847 



Vol. 32, No. 5, 1968 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

0 1 2 3 4 5 6 7 

TIME (HOURS) 

I;igure 1. Kinetics of uridine-H3 incorporation into REA, and inhibition 
by actdnomycin D in 3rd period larvae. Fach larva was injected with 2A 
of uridine& (7.2 C/I@?, lmC/ml>. Three hours after the isotope injection, 
part of the larvae was injected with 2x of a 2.2mg/ml actinomycin D 
solution. Incorporation was stopped at indicated times (for lots of ten 
larvae) and the specifio activity of the total salivary gland RNA was 
measured as desaribed in the text. 

o- 0 uridine-H3 at zero time 
O--w - 0 uridine-H3 at zero time + actinomyoin at 

thres hours 

The drop in incorporation level observed within the first hour 

after actinomyoin administration oan be understood by assuming the existence 

of classes of unstable RNA, as in the case of other cells (Scherrer, Latham 

and Darnell, 1963). 

The subsequent recovery oannot be explained by a drop of aoti- 

ncmycin concentration in the hemolymph to low enough levels which would per- 

mit the synthesis of classes of RNA less sensitive to the antibiotic, similar 

as in the oase described by Perry (1963). As indicated by the results shan 
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Figure 2. Actinomycin D levels in hemolymph and salivary glands subse- 
quent to injection in Rm larvae. F male larvae in 3rd period 
were injected with 1.2x of actinanycin D-d (0,05mC/ml, 0.3 C/S). 
At the indicated time the salivary glands from three larvae and 5x of 
hemolymph of one larva were extracted and radioactivity was determined 
as described in the text. Flach point represents the average of three 
independent measurements. 

0 - 0 cpm in glands 

O- 0 cpm in hemolymph 

in Figure 2, the intracellular level of actinomycin rises sharply after its 

administration, reaching and maintaining a high value in spite of a consider- 

able drop in the aotinomycin level in the hemolymph. This suggests that 

intracellular actinomycin is not freely diffusible, very likely due to 

complex formation with DNA. 

Ae shown in Figure 3, the recovery of incorporation capacity of 

uridine-H3 after actinomycin administration is not observed with 5 th period 

larvae. It may be also seen that the incorporation is not linear. These 

data indioate that at this larval period the synthesis of unstable RNA is pre- 

daninant. 
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Fip.we 3. Kinetics of uridine-II' incorporation into RRA and inhibition 
by ac-tinomycin in 5th period larvae. !l!he experimental conditions are 
the same as in Fig. 1. 

The difference between the incorporation kinetics found in the two 

larval periods a&Tees with previous results from this laboratory (Lara and 

Eollander, 19671, which have been recently confirmed in further detail (&me- 

lin, ?'eneghini and Lara, unpublished results). These authors demonstrated 

that in the 3rd period the larvae synthesize primarily r-RNA until the stage 

of giant puffs when synthesis of polydisperse and soluble RTA is predominant. 

This could explain the notable difference between the stability of RNA syn- 

thesized at the two stages that we have demonstrated here. 

The differences observed between the responses to the antibiotic at 

the two different larval periods might possibly be accounted for by differ- 

ent rates of DWA synthesis at these two periods. As shown previously (Ltwa 

and Hollander, 1967) the rate of IXA synthesis is very high in the 3rd peri- 

d, rrhereas at the 5th period, the level of DRA in the gland, after having 

reached a maximum value, starts to drop. It is oonceivable that during the 

3rd period as the IJIA duplicates, the disturbance of its secundary structure 
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resulting from this prooess , even if restricted, might lead to the release 

of actinamycin bound to it, since, at least in vitro, helical configuration 

is essential for the complex stability (Goldberg, Rabinowitz and Reioh,1962). 

The new oopies formed oould be transcribed, since the m aotinuzycin in 

the glad -which must reflect that present in the hemolymph - should have 

dropped to a level much lower than that present immediately after its injee- 

tion. It is interesting to note, however, that the feature of the incorpo- 

ration curve during the recovery periad (Fig.1) suggeste that synthesis of 

unstable R??A is then predominant, contrary to what occurs in the absence of 

actincmyoin when one notes a predominanoe of stable RNA synthesis. If the 

above premisses are accepted, we are led to aonclude that during this period 

only restricted portions of the gencme replicate. It is possible that the 

activity of these portions, surely important to cell life at that moment, 

might be responsible for the synthesis of the so-called netabolio DNA (Pavan 

and Breuer, 1955; Pavan, 1965). Work under progress at this laboretory is 

aimed at further clarification of this phenomenon. 
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