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Table II. RNA concentration in the liver (n = 5) 

Specialia EXPERIENTIA 30]4 

Age R N A  c o n c e n t r a t i o n  
(days) (~tg/100 m g  of tissue) 

S ign i f i cancy  of i n t e r g r o u p  differences 
(age of the quail in days) 

Mean 4- S.E.  C.V. (%) 0 7 14 21 28 35 42 49 56 63 

0 12.84 • 0.69 10.74 
7 16.10 • 0.82 10.18 + 

14 19.66 • 0.96 9.76 + + + + 
21 21.22 - -  0.36 3.34 + + + + + - -  
28 33.63--1.15 6.80 + + +  + + +  + + +  + + +  
35 50.86-t-4.11 16.15 + + +  + + +  + + +  + + +  + +  
42 67.82 z]= 1.70 4.99 + + +  + + +  + + +  + + +  + + +  + +  
49 57.22 ~ 5.95 20.78 + + + + + + + + + + + + + + -- -- 
56 54.76 4- 7.80 28.45 + + + + + + + + + + + -- -- -- 
63 55.74 ~ 2.66 9.62 + + +  + + +  + + +  + + +  + + +  - -  + +  - -  
70 5 6 . 8 8 4 - 1 . 6 0  5.62 + + +  + + +  + + +  + + +  + + +  - -  + +  

G-test significant 

n = number of animals in a group; +,  0.05 > P < 0.01; + +, 0.01 > P < 0.001; + + + ,  P < 0.001; --, P > 0.05. 

t ion (Table II) increases progress ively  f rom the  t ime  of 
ha tch ing  up to  the  age of 42 days.  This is t hen  followed by  
a marked  decrease last ing unt i l  the  56th day  of age and 
subsequen t ly  a per iod of s tabi l izat ion.  The increase in 
R N A  concen t ra t ion  is p robab ly  corre la ted wi th  animal  
g rowth  and the  growth  of the  liver or, respect ively,  the  
increase is re la ted to  the  in tens i ty  of pro te in  synthes is  by  
which th is  g rowth  is media ted .  The re la t ively  low 
decrease of R N A  concen t ra t ion  af ter  the  42nd day  m a y  
be caused by  a lower level of p ro te in  synthes is  in t he  
r e t a rded  phase  of growth.  On the  o ther  hand,  the  stabil i-  
zat ion of R N A  concent ra t ion ,  which  is on a re la t ively  high 
level af ter  the  56th day  m a y  be re la ted to egg- laying 
which  was p resen t  in the  quail. I t  is also to be po in ted  
out  t h a t  R N A  var iabi l i ty  is cons iderably  higher  t h a n  DNA 
var iabi l i ty  and  t h a t  large and s ignif icant  differences are 
also observed among  the  indiv idual  age groups. I t  can be 
p re sumed  t h a t  a h igh var iab i l i ty  of R N A  concen t ra t ion  is 
closely re la ted to the  var iabi l i ty  in g rowth  in tens i ty ,  as 
well as to the  degree of egg laying. 

In  th is  s t u d y  we have  conf i rmed the  observa t ion  t h a t  
DNA concen t ra t ion  under  normal  condi t ions  does not  

change and is re la t ively  stable,  even af ter  in i t ia t ion of 
egg-laying ~. This  con t rad ic t s  the  resul ts  of DAWSON 6, 
who repor ted  t h a t  be tween  the  f irs t  and  the  th i rd  m o n t h  
of age there  occurs a rapid  decrease in D N A  concen t ra t ion  
in the  liver of the  rats.  Regard ing  R N A  concen t ra t ion  and 
its var iabi l i ty ,  our resulte conf i rm those  previously  
repor ted  1-5. 

Zusammen/assung. W~ihrend des W a c h s t u m s  der  
j apan ischen  Wachte l ,  Coturnix coturnix japonica, / indert  
die D N A - K o n z e n t r a t i o n  der  Leber  n ich t ;  die RNA-  
K o n zen t r a t i o n  ist h ingegen erh6ht .  Die le tz tere  ist  m i t  der  
E iweissyn these  b e i W a e h s t u m  und  E ip roduk t ion  korreliert .  

J .  B U L L A ,  J .  GRAN~-T, J .  Z E L N i K  a n d  O .  P A L A N S K ~  11 

Research Institute o /Animal  Production, 
Leninovo ndm. 7, CSSR-gd992 Nitra (Czechoslovakia), 
79 October 7973. 

n The  a u t h o r s  are  i n d e b t e d  to Mr. P. FLAK for his  k ind  help in  the  
processing of the mathematic-statistical results. 

Decrease of Arylsulfatase A Activity in Plasma in Hemorrhagic  Shock 

Eleva t ion  of p lasma lysosomal  enzyme ac t iv i ty  in 
shock is known since JANOFF'S s tudies  1. In  hemorrhagic  
shock, labi l izat ion of lysosomes was f irs t  observed by  
BITENSKY 2. In  the  pas t  decade,  changes  in the  level of 
lysosomal  enzymes  in shock have  been  s tudied  by  several  
au thors  ~-s. 

In  the  course of our hemorrhag ic  shock exper iments ,  
toge ther  wi th  o ther  lysosomal  enzymes  we have  measured  
the  ac t iv i ty  of arylsulfatase A (ASA) and have  found t h a t  
its ac t iv i ty  decreases r a the r  t h a n  increases dur ing  
hypotens ion .  To our knowledge,  no decrease of any  other  
lysosomal  enzyme ac t iv i ty  in shock has ye t  been repor ted.  

The exper iments  were pe r fo rmed  on 52 dogs of bo th  
sexes (mean body  weight  : 11 kg). In  sodium pen toba rb i t a l  
anesthesia ,  po lye thy lene  cannulae  weer in t roduced  into 
b o t h  femoral  arteries and a femoral  vein for the  purpose  of 
bleeding, blood pressure  measurement ,  sampl ing  and  
reinfusion. The animals  were given 500 U of hepar in  per  

kg body  weight .  Af ter  a 30 min  control  period,  bleeding 
was begun f rom the  femoral  a r t e ry  into a glass reservoir  
and  m e a n  ar ter ial  blood pressure  was lowered to 40 m m  
I-Ig. Blood pressure  was ma in t a ined  at  th is  level for 90 min  

1 A. JANOFF, G. WEISSMANN, B. W. ZWEIFACH a n d  L. THOMAS, 
J .  exp.  Med. fl6, 451 (1962). 

2 L. BITENSKV, J. C~AYEN, G. J. CU?CNINGHAM and J. FINE, Nature 
Lond. 199, 493 (1963). 

8 A. E. DUMONT and G. WEISSMANN, Nature, Lond. 201, 1231 (1964). 
4 N. G. SUTHE~LAND, G. BOUNOUS and F. N. GUED, J. Trauma 8, 

350 (1968). 
5 T. BARANKAY, G. HORPs S. NAG'," and G. PETal, Medieina 

exp. 19, 267 (1969). 
G. HORP•CSY, S. NAGY, T. BARANKAY, T. T~,RNOKY and G. PETRI, 
E n z y m o l o g i a  biol.  olin. 77, 324 (1970). 

7 T. 1V[. GLENN a n d  A. 3/[. LEFER, Ci rcu la t ion  Res. 27, 783 (1970). 
8 p. ]~. FREDLUND, 1 ~ A. (~CKERMAN and J. O. VANG, An:. J. Surg. 

12d, 300 (1972). 
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Period Control Hypotension Post-rein fusion 

Sample No. 1 2 3 4 5 6 

Mean 11.04 7.59 7.23 8.49 9.98 10.74 
Median 9.58 6.24 6.24 7.29 8.33 8.74 
20th percentile 7.20 5.04 4.99 5.12 6.08 6.58 
80th percentile 13.49 9.33 8.91 9.96 12.58 14.62 

P ~ P % 0.05 P ~ 0.01 

Probability of random occurrence of difference from the control value. 

when  blood f rom the  reservoir  was reinfused in t ravenousIy  
FolIowing re infusion the  animals  were observed for an 
addi t iona l  90 min.  Blood samples  (5 ml) were t aken  in 
the  control  period,  in the  10th and  80th min of the  hypo-  
tens ive  per iod and  30, 60 and  90 min  af ter  t he  end of 
reinfusion.  ASA ac t iv i ty  was de t e rmined  in p lasma  by  the  
m e t h o d  of BAUM, DODGSON and  SPENCER 9 using p- 
n i t rocha techo l  su lpha te  in ace ta te  buffer,  p H  5, as 
subs t r a t e  and  an incuba t ion  per iod of 180 rain. Sta t is t ica l  
analysis  was done by  the  m e t h o d  of WILcOXON 1~ 
Percent i les  11 were used to e s t ima te  v a r i a t i o n  

Resul t s  are summar ized  in t h e  Table.  I t  can be seen 
t h a t  ASA ac t iv i ty  in p l a sma  shows a decreas ing t e n d e n c y  
a l ready at  the  beg inn ing  of the  hypo tens ive  period,  and  is 
s ignif icant ly  lower t h a n  control  values by  the  end of t he  
period.  The low ASA ac t iv i ty  begins  to  rise s o m e w h a t  
af ter  re infusion and reaches  app rox ima te ly  control  values 
a t  the  end of the  exper iment .  

We can offer t he  following two hypo theses  for the  
i n t e rp re t a t i on  of these  resul ts :  1. Release of ASA occurs 
f rom organs the  perfus ion of which  is severely d iminished  
dur ing  shock, and  thus  lesser a m o u n t s  of enzyme  can 
reach the  general  circulat ion.  2. Dur ing  shock, inhib i tors  

are released which  decrease the  ac t iv i ty  of ASA in plasma.  
We  have  devised  and  c o m m e n c e d  expe r imen t s  in an 
a t t e m p t  to s tudy  these  possibili t ies.  

Zusammen/assung.  Bei 52 H u n d e n  wurde  in e inem 90 
Minuten  daue rnden  Blu tungs -Schock  mi t  e inem Blut-  
d ruck  yon  40 m m  Hg eine 30%ige V e r m i n d e r u n g  der  
Akt iv i t~ t  der  Arylsul fa tase  A im P l a s ma  beobach te t .  

G. I~ORP2kCSY, S. ~N-AGY and  T. BARANKAY 

tnsti tule o/Experime~r Surgery, 
University Medical School o~ Szeged, P.O. Box d64, 
Szeged (Hungary), 
70 Ju ly  7973. 

H. BAUM, R. S. DODGSON and B. SFE~CER, Clin. chim. Acta g, 453 
(1959). 

~0 F. WILCOXON, S. KATTI and R. A. WILCOX, Critical Values and 
Probability Levels/or the Wilcoxon Ran/~ Sum Test and the Wilcoxo~r 
Sighted Rank Test (American Cyanamid Company and Florida State 
University, New York, Tallahassee 1963). 

n L. HERRERA, J. lab. clin. Ned. 52, 34 (1958). 

Optical  Di f fract ion  S tud ie s  on  S t i m u l a t e d  S ing le  

W h e n  s t r ia ted  muscle  is s t imula ted ,  t he  act in  and 
myos in  f i laments  slide toge the r  p roduc ing  a con t rac t ion  of 
several  pe rcen t  in each of t he  sarcomeres,  t he  repea t ing  
s t ruc tura l  uni ts  abou t  2 ~.m long which  conta in  t he  fila- 
m e n t a r y  mechanism.  Because of the  regular i ty  of these  
sarcomeres  the  muscle  acts  upon  an inc ident  b e a m  of l ight  
as a d i f f ract ion gra t ing  wi th  a spacing equal  to t he  
length  of I sarcomere.  Observa t ions  of changes  in the  
d i f f rac t ion  p a t t e r n  thus  enable  changes  in sarcomere  
length  to  be followed dur ing  muscular  ac t ion 1-4. 

By direct  cin@-photography of the  d i f f rac t ion  p a t t e r n  
dur ing  t e t anus  CLEWORTH and  EDMAN 2'3 inves t iga ted  
the  presence  of t he  f luc tua t ions  in t he  sarcomere  length  
which  had  been  repor ted  by  LARSON et al. 4 and  by  
GOLDSPINI~ et  al. 5. We  have  employed  the  same t echn ique  
to de t e rmine  the  ra te  of f i l ament  sl iding dur ing  an 
isometr ic  con t rac t ion  and  to elucidate  the  na tu re  of 
sarcomere  leng th  changes  dur ing  a twi tch .  

Methods. Single fibres were dissected f rom the  dorsal  
pa r t  of the  semi tend inosus  muscle  of a t ree c l imbing frog 
(Hyla caerulea) and  m o u n t e d  hor izonta l ly  (between a 
t ens ion- t r ansducer  and  a rigid arm) in frog Ringer ' s  
solut ion (NaC1, 115 m M ;  KC1, 2.5 r aM;  CaC12, 1.8 raM;  
Na~HPO4, 2.15 m M ;  NaH~ PO4, 0.85 r a M ;  p H  6.9) a t  
7~ A laser b e a m  was d i rec ted  upon  the  fibre a t  r igh t  
angles to its axis and the  zero and 1st order  d i f f ract ion 

Fibres  of  F r o g  M u s c l e  (Hyla caerulea) 

lines were d isplayed on a screen abou t  40 cm away. 
A moving- f i lm camera  focussed on the  screen p rov ided  
a cont inuous  record of the  spacing be tween  the  d i f f rac t ion  
orders dur ing  act ivat ion.  The f ibre was  s t imula ted  
t ransverse ly  by  a pai r  of p l a t i n u m wire electrodes (0.007" 
diameter)  located immed ia t e ly  ad jacen t  to  the  laser 
beam, so t h a t  t he  i l lumina ted  sarcomeres  were the  f i rs t  to  
contract .  A single 200 ~x sec s n p r a m a x i m a l  pulse or a t ra in  
of such pulses a t  an appropr i a t e  f requency  was used to 
p roduce  a t w i t ch  or a t e t an u s  as required.  The s t imula t ing  
pulses were recorded on the  f i lm by  including a syn- 
chronized l igh t -emi t t ing  diode in the  field of v iew (as seen 
in t h e  Figure).  

Results. Trace A in the  Figure  i l ]ustrates  the  typ ica l  
sarcomere  response  in t e t anus  ob ta ined  f rom a region 
located m i d w a y  along the  length  of a muscle.  The res t ing 
sarcomere  leng th  was  2.6 [zm and  the  t e m p e r a t u r e  7 ~ 
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