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117 vitro preparation of the rat diaphragm has been extensively used for studying the
action of insulin on certain metabolic parameters such as glucose uptake (4), glycogen synthesis
(13), protein synthesis (5) and ribonucleic acid (RNA) synthesis (l4, 15). While there is a
general agreement that insulin stimulates the first three of these parameters, its effect on the
RNA synthesis is controversial (6, 14, 15). Thus. insulin stimulated R A synthesis demons-
trated by some workers (14, 15) has 110t been substantiated by others (6). The reason for
theseconflicting resultsis not known. The R A content, R Iase ( nuclease) activity and R A
synthesis in the rat liver varies with the age of the animal (2, 9). This observation prompted
us to study the R A content of the rat diaphragm in two different age groups of rats.
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MATERIALS AND METHODS

'de (PTq tastin" "b'/''=' u I Ity. Male albino rats (Wistar strain - maintained at this Institute) of two different groups
were used. The 4-5 week old animal weighed 50-60 g and the 12-14 week old, 120-130 g.
They were starved for 24 hr and then killed by cervical dislocation and decapitation. The
diaphragm wa quickly excised from the surrounding thoracic cage and was dissected clean .
The thick central dorsal tendon was excluded and the remaining diaphragm was divided into
two approximately equal right and left halves (hemidiaphragrns). Schneiders' technique (11)
of RNA extraction was followd. Each hernidiaphragrn was weighed, placed in ice-chilled 10%
W/V trichloroacetic acid (TeA) in Petri dishes and was finely cut. It was homogenized in the
tissue homogenizer with adequate volume of cold TeA. After homogenization, the contents
were centrifuged at 1500 rpm for 6 min. The supernatant was di carded and the residue was
washed twice with 5 ml 5% TeA, each time discarding the supernatant after centrifugation at
1500 rrnp for 6 min. The residue was then washed successively with 95 % V/V alcohol, alcohol
ether mixture (I :3 V/V) and ether. The resultant residue when mixed with 2.4 ml TeA and
heated at 80°C for 15 min, yielded a clear solution which wa used for R A estima-
tion for which Mejbaum's modified method (8) based on the orcinol reaction
was followed. Aliquot of 0.6 1111 of the individual extracts was diluted to 3 1111 by
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distilled water. To this was added 3 1711 of 1% orcinol in 0.1 % ferric chloride i
(36.4 % WjW) hydrochloric acid. The tubes were then heated at 100°C for 20 min in a boilia
water bath. After the contents had cooled, R A was determined by measuring the absor
tions at 660 mp: The RNA concentration in the extracts was calculated from the standar
graph obtained from the known dilutions of yeast R A (S.V.P. Chest Institute, Delhi-7).

Thl!

RESULTS old

The results are presented In Table J.
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TABLE I

RNA content of hemidiophragm tissue ill rats of two age groups.

----------------------------------------------------
Rats Mean wet

weight (mg)
of the hemidia-
phrag m per rat

=S.E.

weight (mg) of
the hemidiaph-

ragm expressed
per 100 g

body weight

Mean RNA
(mg) per hemi-

diaphragm = S.E.

Meal! RNA
efLg-) per 100

mg of the he-
midiaghragm

",=S.E.

Age
weeks

Weight
C.

4-5 250-60 43.8
=5.16

79.5 142.8 325.5*
=3.92 =4.48

(16)

208.8 217.2·
=8.4 ",4.48

(16) 4

12-14 120-130 95.8
",=13.64

3
76.6

--------------------------------------------------
"P<O.OOI by Hest. Figure in p irenrheses indicate the number of hernidiaphragrns,

The concentration of RNA in the hemidiaphragm tissue was 325.5 fLg/1OO mg wet
weight in the 50-60 g weight rats and 217.2 fLg/JOO mg wet weight in the 120-130 weight rats.
The difference was very highly significant (P<O.OOI). The average RNA level per hemidia-
phragm is also given in the Table.

DISCUSSION

The effect of age on the RNA content of brain (2), liver (2), intestine (to) in the rat,
biceps femoris and semimembranosus muscle in the pig (3) and spinal cord in the man (12) has
been reported. Tn all these studied a decrease in the RNA content was noticed with advancing
age. However, the effect of age on the RNA content of rat diaphragm muscle does not seem
to have been studied. Matsumoto and Krasnow (7) reported that RNA contents of the dia-
phragm of adult rats (150-580 g) was 115 fLg/100 mg wet weight of the diaphragm. Their ob-
servation is in agreement with the conclusion of the present study that there seems to be a
progressive reduction in the R A content of the diaphragm with the advancing age. The
protein content of the diaphragm in these two groups of rats was found to be nearly identical.
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Thus the' significant difference in their R A concentration cannot be attributed to factors such
as tissue water content.

SUMMARY

RNA concentration in the hernidiaphragm tissue was significantly less in the 12-14 week
old rats than in the 4-5 week old rats.
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