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Relative ratios* of the components identified in the cyanogenetic secretion of 3 polydesmoid millipeds 
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I lI III IV V VI VII VII1 
C6HsCOCN C6HsCH(0H)CN CaHsCHO C.HsCH(CN)'CO2C6H 5 C~H~COiH CH(CH3)ICH~CO2H C13H27CO~H CI~Ha~C0zH 

Pseudopolydesmus 
serratus 33 -L 4 + 100 11. =k 2 < 5 < 2 < 2 < 2 
Apheloria 
trimaculata 18 + 3 + 100 ND ND ND ND ND 
A. corrugata 1 Ja 1 + 100 ND ND ND ND ND 

*Relative ratios of the components are based on gas chromatographic peak area comparisons. The mean area of the benzaldehyde peak was 
arbitrarily assigned a value of 100 and all other values are relative to that assigned value. Calculations are based on secretion samples from 
10 individual millipeds per species. I = benzoyl cyanide; I1 = mandelonitrile; III benzaldehyde; IV = mandelonitrile benzoate; V = 
benzoic acid; VI = isovalerie acid; VII = myristic acid; VIII -- stearic acid. ~ , detected by thin layer chromatography only. ND, not 
detected. 

layer c h r o m a t o g r a p h y  (Silica gel 6060 plates,  developed 
in 5:1 benzene/chloroform,  and  in pe t ro l eum ether ,  wi th  
2, 4 -d in i t ropheny lhydraz ine  or 12 as de tec t ion  agents).  
The gas ch roma tog raphs  had  d e m o n s t r a t e d  the  presence  
of one major  c o m p o n e n t  beside benza ldehyde ,  of longer 
r e t en t ion  t ime t h a n  the  la t ter .  This c o m p o n e n t  p roved  
to have  gas ch romatograph ic  character is t ics  and a mass  
spec t rum [m/e 132 (6), 131 (67), 105 (100), 77 (90), 56 
(63), 55 (41)] ident ical  to those  of an i n d e p e n d e n t l y  pre- 
pared  sample  of benzoyl  cyanide  (m.p.  30-31 ~ 
Tile secret ion of P. ser ra tus  conta ined  9 addi t iona l  minor  
componen t s ,  of which  5 were p resen t  in suff icient  q u a n t i t y  
for ident if icat ion.  One of these  showed a re ten t ion  t ime 
and mass  spec t rum [m/e 237 (10), 116 (77), 105 (100), 
89 (27), 77 (65), 51 (29)] ident ica l  to those  of an au then t ic  
sample  of mandeloni t r i le  benzoa te  (m.p.  57 59~ pre-  
pared  as previous ly  descr ibed ~. The o the r  4 p roved  to be 
carboxyl ic  acids. They  were conver t ed  to m e t h y l  esters  
by t r e a t m e n t  wi th  e therea l  d iazomethane ,  and identif ied 
on the  basis of gc/ms da t a  as benzoicl% isovaleric ~7, 
myris t ic  ~s and stearic 19 acid. 
The results  are summar ized  in the  accompany ing  table,  
which also gives quan t i t a t i ve  da ta  on those  compounds  
whose relat ive rat ios could be meaningfu l ly  calculated 
by  gas -chromatograph ic  peak  compar i sons  (Varian 1200 
gas c h r o m a t o g r a p h ;  3 m stainless steel column,  10% OV- 
17 on Gaschrom Q). 
Benzoyl  cyanide  has  no t  been  previously  isolated f rom 
e i ther  animals  or plants .  However ,  as we are repor t ing  
elsewhere 2~ the  compound  occurs also in the  defensive 
secret ion of geophilid cent ipedes ,  which  have  mos t  
p robab ly  evolved the  abi l i ty  to  produce  this  subs tance  
i ndependen t l y  from millipeds. Benzoic acid and mandelo-  

nitri le benzoa te  have  been previous ly  r epor ted  f rom poly-  
desmoid  mill ipeds 5, i0, 2~, b u t  the  la t t e r  c o m p o u n d  had  
been t h o u g h t  to  be an ar t i fac t  arising dur ing  chemical  
analysis  of the  secret ion 2t. In  Pseudopolydesmus ,  a t  
least,  bo th  these  compounds  are real c o m p o n e n t s  of the  
secretion,  as evidenced by  our f inding t h a t  t h e y  were 
de tec tab le  in secre t ion samples  gas - ch roma tog raphed  
wi th in  seconds af ter  discharge.  Isovaleric  acid has also 
been  repor ted  previous ly  f rom a po lydesmoid  mil l iped 5, 
bu t  s tearic and  myr is t ic  acids have  no t  22. 

14 T. S. Oakwood and C. A. Weisgerber, in: Organic Synthesis, coll. 
vol. III, p. 112. Ed. E. C. Homing. John Wiley and Sons, New 
York 1955. 

15 F. Francis and O. C. M. Davis, J. chem. Soc. 1d03 (1909). 
16 E. Stenhagen, S. Abrahatrlssort and F. W. MeLafferty (Ed.), in: 

Registry of Mass Spectral Data, voI. t, p. 282. John Wiley and 
Sons, New York 1974. 

17 E. Stenhagen, S. Abrahamsson and 1,'. W. McLafferty (Ed.}, in: 
Registry of Mass Spectral Data, vol. 1, p. 160. John Wiley and 
Sons, New York 1974. 

18 E. Stenhagen, S. Abrahamsson and F. W. McLafferty (Ed.), in: 
Registry of Mass Spectral I)ata, vol. 1, p. 1440. John Wiley and 
Sons, New York 1974. 

19 E. Stenhagen, S. Abrahamsson and F. W. McLafferty {Ed.}, in: 
Registry of Mass Spectral Data, vol. l, p. 1860. John Wiley and 
Sons, New York 1974. 

20 T. H. Jones, W. E. Conner, J. Meinwald, H. E. Eisner and T. 
Eisner, Cheln. Ecol. (in press). 

21 M. Barbetta, G. Casnati and M. Pavan, Memorie Soc. ent. ital. 
45, 169 (1966). 

22 The study was supported in part by the National Institutes of 
Health (grants AI-12020 and AI-02908 and Fellowship 1-F-32- 
CA05139 to T. H. J.) and the National Science Foundation 
(grant BMS 75-15084). 

F u n g i t o x i e  p r o p e r t i e s  of R o s a  c h i n e n s i s  Jacq .  

S. C. Tr ipa th i  and S. N. Dixi t  1 

Department of Botany, University o] Gorakhpur, Gorahhpur 273 001 (I~d~a), 5 May 1976. 

Summary. During a sys temat ic  survey  of h igher  p lants  for the i r  fungi toxic i ty ,  the  flowers of Rosa  chinensis  Jacq.  
were found to exhibi t  s t rong ant i fungal  proper t ies .  On chemical  inves t iga t ion  the  an t i fungal  pr inciple  was isolated as a 
shining, needle-shaped  crysta l l ine  substance.  I t  was ident i f ied as gallic acid. I t  exh ib i ted  fungis ta t ic  ac t ion aga ins t  as 
m a n y  as 17 fungi a t  3% concent ra t ion .  

P l an t s  are known  to  conta in  var ious  an t imicrobia l  sub- 
s tances  2,a. Surprisingly,  the  an t i fungal  principles of 
h igher  p lan ts  have  received re la t ively  l i t t le a t t en t ion .  
Dur ing  our  sys t ema t i c  survey  of h igher  p lan t s  for the i r  
fungi toxic  act iv i ty ,  the  flowers of Rosa  chinensis  Jacq.  
were found to exh ib i t  s t rong  an t i fungal  ac t iv i ty .  In  the  
p resen t  communica t ion ,  var ious  an t i funga l  proper t ies  of 
the  methano l i c  ex t r ac t  of the  rose flowers and isolation 

of the  act ive pr inciple  as well as its an t i fungal  p roper t ies  
have  been repor ted .  
The inh ib i to ry  proper t ies  of the  flowers were de t e rmined  
by  the  modif ied  paper  disc t echn ique  ~. The f lowers 
(20 g fresh weight)  were ex t rac ted  wi th  100 ml m e t h -  
anol. 2 ml  of t he  methanol ic  ex t r ac t  was i m p r e g n a t e d  
gradual ly  in a f i l ter  paper  disc (15 m m  diameter} by  
evapora t ing  the  so lvent  af ter  each addi t ion.  Discs ira- 
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p r e g n a t e d  wi th  t h e  s a m e  v o l u m e  of pu re  m e t h a n o l  se rved  
as  control .  T h e  a s s a y  discs  were asep t ica l ly  t r ans fe r r ed  to  
pe t r i  p la tes  co n t a in ing  Czapek ' s  agar  m e d i u m .  A mycel ia l  
disc (5 m m  diameter}  c u t  f rom a 7-day-old  cu l tu re  of t he  
t e s t  fung i  viz., C e p h a l o s p o r i u m  sacchar i  But ler ,  Cu rvu -  
lar ia  pa l lescens  Boed i jn  a n d  F n s a r i u m  n iva le  Cesati .  was  
asep t ica l ly  inocula ted ,  ups ide  downwards ,  in t h e  cen t re  
of each  disc. Th e  p l a t e s  were i n c u b a t e d  a t  28~ ( -1- 1) for 

6 d a y s  a nd  o b s e r v a t i o n s  recorded on t he  s e v e n t h  day .  
E x p e r i m e n t s  were r e pe a t e d  twice a n d  each  c o n t a i n e d  5 
repl icates .  
T h e  m e t h a n o l i c  e x t r a c t  of f lowers of R o s a  ch inens i s  Jacq .  
c omp le t e ly  i nh ib i t ed  t he  g r o w t h  of all t he  th ree  t e s t  
fungi .  Besides,  t h e  g r o w t h  of A l t e rna r i a  solani  Jones  and  
Grout ,  A. h u m i c o l a  Oudem. ,  Cu rvu l a r i a  l u n a t a  Boed i jn ,  
F u s a r i u m  o x y s p o r u m  Schlechte ,  H e l m i n t h o s p o r i u m  ory-  

--Needles .,t 

200rag -<- (150 rag) 

Needles ~- 
(50 mg) 

+ R~ -- 0.33 (circular paper chro.) 
+ blue colour with FeC1 a 
+ m. p. = 253~ (d) 
+ m. p. of acetate = 174~ 
+ A. F. A. at 3% Cone. against test fungi 

Rose flowers 
Ext. ~ MeOH 

MeOI-I extract (A. F. A. +) 

$ Cone, 

Cone. MeOH ext. 

ReConc. 

ReConc. MeOH ext. A. F.A. at 5%cone.) 

Hydrolyzed E 7% HC1 
Ext. E ether 

Etherial ext. 
(A F. A. at 4% Cone.) 

Circular paper chromatography 
a) Solvent : phenol saturated ~ H~O 
b) Developer FeC1 s 

Aqueous ext. 
(A. F. A. -) 

Zones 

RI. 1:0.8 yellow ~ -  Kaempferol 
2 : 0.6 J - Quercetin j No. A. F. A. 
3:0.33 blue - Gallic acid - A. F. A. at 3% Conc. 

against test fungi 

Flow sheet 

Mycelial inhibition (per cent) of various fungi at different concen- 
trations of gallic acid 

Fungi tested %concentration of gallic acid 
in assay plates 

2% 2.5% 3% 3.5% 

Aspergillus variecolor 
Thorn and Raper 13.04 30.43 57.97 100 

A. terreus Thom 9.67 38.70 70.96 100 
A. nidulans Wint. 17.91 40.29 65.67 100 
A. niger Van Tiegh. 2.81 1.40 8.45 5.63 
A. fiavus Link 7.35 1.47 4.41 2.94 
Alternaria humicola Oudem. 13.46 38.46 100 100 
A. solani Jones and Grout 8.92 48.21 100 100 
Cephalosporium sacchari Butler. 11.11 27.27 100 100 
Curvularia lunata Boedijn 22.44 67.34 100 100 
C, palleseens Boedijn 4.76 50.00 100 100 
Cladosporium herbarunz Link 28.20 64.10 100 100 
Chaetosphaeronema herbarum Moesz. 5.88 9.80 21.56 5.88 
Chaetomium indicurn Cords 27.27 47.27 100 100 
Fusarium nivale Ces. 10.00 66.00 100 100 
F. oxysporum Schlechte. 23.07 40.30 100 100 
Helminthosporium oryzae 

Breda de Haan 33.33 66.66 100 100 
H. sativum Pammel, King and Bakke 21.73 54.34 100 100 
Leptospherulina trifolii Petr. 20.00 48.57 68.57 i00 
Memnoniella echinata Gall. 11.11 59.25 100 100 
Nigrospora sphaerica Mason 22.50 57.50 100 100 
Penicillium funiculosum Thorn. 6.25 15.62 3.12 3.12 
P. oxalicum Currie and Thorn. 10.52 2.63 13.15 5.26 
Paecilomyces fusisporus Saksena 38.43 65.38 100 100 
Pythium aphanidermatum Fitz. 23.07 38.46 100 100 
Rhizopus nigricans Ehrenb. 10.00 55.00 100 100 

zae B r e d a  de H a a n ,  H. s a t i v u m  P a m m e l ,  K i n g  a nd  Bakke ,  
P y t h i u m  a p h a n i d e r m a t u m  Fitz.  a n d  1Rhizopus n ig r i cans  
E h r e n b .  was  also inhib i ted .  However ,  t he  m e t h a n o l i c  
e x t r a c t s  o b t a i n e d  f rom roots ,  leaves  a n d  s t e m s  failed to 
show a n y  fung i tox ic i ty .  
The  m e t h a n o l i c  e x t r a c t  ob t a ine d  e i ther  f r om sha de  dried 
f lowers or  a u t o c l a v e d  flowers (15 lb for 20 min)  did  no t  
lose t he  fung i tox ic  p rope r ty .  The  e x t r a c t  a l lowed to  s t a n d  
a t  r o o m  t e m p e r a t u r e  (28~ :t: 1) for 112 da ys  also in- 
h ib i t ed  t he  g r o w t h  of t he  t e s t  fungi .  T h e  m e t h a n o l i c  ex- 
t r a c t  ob ta ined  f r o m  flowers exposed  b e y o n d  150~ were 
also effect ive  a g a i n s t  t h e  t e s t  fungi .  
The  chemica l  i n v e s t i g a t i o n  of f lowers coupled  w i t h  the  
fung i tox ic  a s s a y  of va r i ous  f rac t ions  resu l t ed  in the  
i so la t ion  of a sh in ing  need le - shaped  c rys ta l l ine  s u b s t a n c e  
w h i c h  exh ib i t ed  f u n g i t o x i c i t y  a t  3~o c o n c e n t r a t i o n  a g a i n s t  
all t h e  t e s t  fung i  (see flow sheet) .  The  c rys t a l s  were ident i -  
fied as Gallic acid b y  colour  reac t ion  (deep blue co lour  
w i th  Ferr ic  chloride),  me l t i ng  po in t  d e t e r m i n a t i o n  (253 ~ 
decomp.) ,  spec t ra l  s tud ies  (UV, I R  a n d  N M R  spectra)  
a nd  me l t i ng  po in t  of t he i r  ace ta te  de r iva t i ve  (m.p. of 
ace t a t e  154 ~ The i r  f u r t h e r  i d e n t i t y  was  e s t ab l i shed  b y  
c o - c h r o m a t o g r a p h y  (Rf 0.33) a n d  m i x e d  m e l t i n g  po in t  
d e t e r m i n a t i o n  (mixed  m.p .  253 ~ decomp.) .  

1 Authors are thankful to Prof. K. S. Bhargava for laboratory 
facilities. 

2 L.G. Nickell, Econ. Bot. 13, 281-318 (1959). 
3 P .N.  Thapliyal and Y. L. Nene, J. ScL Indust. Res. India 26, 

289-299 (1967). 
4 E. G. Sharvelle and I~. N. Pelletier, Phytopathology d6, 26 

(Abstr.) (1956). 
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Gallic acid exh ib i t ed  fung i s t a t i c  ac t ion  aga ins t  A l t e r n a r i a  
humicola ,  A. solani,  Cepha lospor ium saeehari ,  C u r v u l a r i a  
l una t a ,  C. pal lescens,  C ladospor ium h e r b a r u m ,  Chae-  
t o m i u m  ind icum,  F u s a r i u m  nivale,  F. oxysporum,  t-Iel- 
m i n t h o s p o r i u m  oryzae,  H. sa t ivum,  Memnonie l l a  echi-  
na ta ,  Nigrospora  sphaer ica ,  Paec i lomyces  fusisporus,  Py -  
t h i u m  a p h a n i d e r m a t u m  a n d  Rhizopus  n igr icans  a t  3% 
c o n c e n t r a t i o n  whi le  aga ins t  Aspergi l lus  variecolor ,  A. 
terreus ,  A. n idu l ans  and  L e p t o s p h e r u l i n a  tr ifoli i  a t  3 .5% 
concen t r a t i on .  However ,  Aspergil lus niger ,  A. f lavus,  
C h a e t o s p h a e r o n e m a  h e r b a r u m ,  Pen ic i l l ium fun icu losum 
and  P. oxa l i cum rema ined  unaf fec ted  (table).  

The  role of Pheno l s  as fung i tox ic  agen t s  is well  es tab l i shed .  
Pheno l i c  acids, viz., benzoic  acid, salicylic acid and  pro-  
t o c a t e c h u i c  acid, are well  k n o w n  a n t i f u n g a l  subs t ances  K 
Benzoic  acid and  salicylic acids h a v e  also been  recorded  
as a n t i f u n g a l  f ac to r  of Popu lu s  t remulo ides" .  However ,  
t h e  i so la t ion  of gallic acid as an  a n t i f u n g a l  f ac to r  f rom 
Rosa  ch inens is  in  p r e sen t  s t u d y  has  been  done  for t he  
f i rs t  t ime.  

5 C. It. Fawcett and D. M. Spencer, Aim. Rev. Phytopath. 8, 
403-418 (1970). 

6 M. Hubbes, Can. J. Bot. d7 (8), 1295 (1969). 

Differential  effects  of d i s u s e  p r e c e d i n g  d e n e r v a t i o n  on the o n s e t  and d e v e l o p m e n t  of f ibr i l la t ion  
in fast  and s l o w  m u s c l e s  1 

M. Midrio,  V. Caldesi-Valeri ,  T. Princi ,  F. Ruzz ie r  a n d  C. Velussi  

Institute o/ Human Physiology, University o/ Padua, 1-35100 Padua (Italy); and Institute o/ Human Physiology, 
University o/ Trieste, 1-34127 Trieste (Italy), 30 July  7976 

Summary. Sect ion of the  sciat ic  nerve,  pe r fo rmed  a f t e r  a week of muscu l a r  disuse, is followed b y  f ibr i l l a t ion  earl ier  
in t he  soleus (S) t h a n  in t he  an t e r i o r  t ib ia l is  (AT) muscle  of the  ra t .  The  s u b s e q u e n t  d e v e l o p m e n t  of f ibr i l la t ion,  wh ich  
is d i f fe rent  in the  con t ro l  d e n e r v a t e d  S as com pa r e  d w i t h  the  con t ro l  d e n e r v a t e d  AT, t e n d s  to b e c o m e  s imi lar  in  t he  
d i su sed -dene rva t ed  muscles.  

I n  a p rev ious  p a p e r  ~, i t  was r epo r t ed  t h a t  the  onse t  of 
f ibr i l la t ion  in the  d e n e r v a t e d  so leus -gas t rocnemius  mus-  
cles of the  r a t  is g rea t ly  acce le ra ted  if t he  muscles  are p u t  
in to  disuse for some days  before  dene rva t ion .  
I n  t he  p re sen t  work,  i t  was i nves t i ga t ed  if disuse affects  
equa l ly  the  fas t  and  slow muscle  f ibres (bo th  of wh ich  are 
p r e sen t  in t i le  t e s t ed  muscu l a r  g roup  a, 4), or p re fe ren t i a l ly  
affects  one t ype  of fibres. U n d e r  the  same  e x p e r i m e n t a l  
cond i t ions  of disuse and  dene rva t ion ,  t he  onse t  of f ibri l la-  
t ion  was se lect ively  i nves t i ga t ed  in soleus (S, slow) a n d  
an t e r io r  t ib ia l is  (AT, fast) muscles.  The  s u b s e q u e n t  de- 
v e l o p m e n t  of f ibr i l la t ion,  b o t h  in con t ro l  and  expe r imen-  
t a l  muscles,  was also inves t iga ted .  
Methods. Spina l  cord  section,  or p las te r  cas t  immobi l i za -  
t ion  of t he  l imbs  were pe r fo rmed  in adu l t  a lb ino  rats ,  
250-300 g in weight ,  as descr ibed 2. The  d i s ta l  tendin.ous 
inser t ions  of S a n d  A T  were cu t  on one side. I n  a n u m b e r  
of cases, t he  whole  t endo  ca lcaneus  was cut .  U n i l a t e r a l  
(cordotomized,  immobi l ized ,  or con t ro l  animals)  or b i l a t -  
eral  ( t eno tomized  animals)  sect ion of t he  sciat ic  n e r v e  
was pe r fo rmed  6 7 days  la ter ,  nea r  t he  t r o c h a n t e r ,  a t  
3.5-4.0 cm f rom the  po in t  of ne rve  inse r t ion  in to  t he  
muscles,  t he  ne rve  s t u m p  to A T  be ing  2-3 m m  longer  t h a n  
t he  s t u m p  to S. 
E M G r a p h i c  records  were t aken ,  u n d e r  e the r  anaes thes ia ,  
v ia  a pa i r  of needle  electrodes,  in su la ted  excep t  for t he  
t ips,  w i t h  an  in te re lec t rode  d i s tance  of 2 ram, f rom the  
midd le  po r t i ons  of b o t h  S and  AT. R e p e a t e d  inse r t ions  
were pe r fo rmed  t r a n s c u t a n e o u s l y  in the  same an imal ,  
us ing  t he  f ibu la  as a reference  po in t  for S. The  records  
were f rom the  superf ic ia l  layers  of AT, where  succinic  
d e h y d r o g e n a s e  a c t i v i t y  is low 5, a t  a d e p t h  n o t  g rea t e r  
t h a n  2 mm,  a n d  a p p r o x i m a t e l y  f rom t he  cen t r a l  layers  
of S. I n  some cases, f ib r i l l a t ion  was acu te ly  recorded  f rom 
the  exposed S, a t  a d e p t h  of 1-2 mm,  t he  a n i m a l  be ing  
sacrif iced a f te rwards .  
The  d e v e l o p m e n t  of f ib r i l l a t ion  was e s t i m a t e d  b y  mea-  
sur ing  t he  i n t e g r a t e d  e lect r ica l  a c t i v i t y  of t he  muscles  
t h r o u g h  a B e c k m a n - O f f n e r  E M G  in teg ra to r ,  a t  12-24-h-  
in tervals ,  ove r  a per iod  of a week. F i b r i l l a t i on  a c t i v i t y  
was also m o n i t o r e d  on  a CRO. 

Results. In  the  p rev ious ly  t e n o t o m i z e d  S, t he  onse t  of 
f ib r i l l a t ion  was, on  an  average ,  as precocious  as r epo r t ed  
for the  so leus -gas t rocnemius  group  2, occur r ing  25.63 i 
1 . 1 4 h  a f te r  d e n e r v a t i o n  (mean  of 23 cases, • S.E.) ;  t he  
con t ro l  t ime  in t he  c o n t r a l a t e r a l  d e n e r v a t e d  muscles  was 
54.31 • 1.09 h. I n  t he  t e n o t o m i z e d  AT, f ibr i l l a t ion  arose 
cons i s t en t ly  l a t e r :  39.86 ~k 2.22 h a f t e r  d e n e r v a t i o n  
(mean  of 21 cases;  con t ro l  t i m e  55.87 • 2.13 h). 
The  difference be tween  S a n d  AT was still  g rea te r  in 
immobi l i zed  l imbs.  F ib r i l l a t i on  b e g a n  respec t ive ly  
26.26 • 2.29 h and  48.52 • 4.32 h a f te r  d e n e r v a t i o n  
(mean  of 10 cases). 
Less m a r k e d l y  d i f fe ren t  were t he  resu l t s  in t he  cordoto-  
mized  animals .  F ib r i l l a t i on  b e g a n  22.41 • 1.18 h a n d  
30.42 • 3.52 h a f te r  d e n e r v a t i o n ,  r espec t ive ly  in S and  
A T  (mean  of 15 cases). 
The  d e v e l o p m e n t  of f ib r i l l a t ion  was f i rs t  of all inves t i -  
ga t ed  in t he  s imply  d e n e r v a t e d ,  con t ro l  muscles.  In  S 
(see figure) f ib r i l l a t ion  increased  r a t h e r  quickly,  r each ing  
a p e a k  48 h a f te r  i t s  onset ,  b u t  a f t e rwards  i t  fell off m a r -  
kedly.  In  AT, f ibr i l l a t ion  deve loped  more  g radua l ly  d u r i n g  
t h e  f i rs t  2 days,  and  t h e n  leveled off, so t h a t  a f te r  168 h 
t he  e lectr ical  a c t i v i t y  was m u c h  a b o u t  t he  same  in AT 
and  S. 
I n  t he  an ima l s  w i t h  sp ina l  cord  t r ansec t ion ,  f ib r i l l a t ion  
d e v e l o p m e n t  in S and  A T  was r a t h e r  s imilar ,  inc reas ing  
v e r y  slowly and  v e r y  g r adua l l y  t h r o u g h o u t  t he  whole  
e x p e r i m e n t a l  per iod  (168 h). 
I n  t he  t e n o t o m i z e d  and  in t he  immobi l i zed  animals ,  t h e  
resu l t s  were less cons is ten t .  I n  some an imals ,  t he  devel-  

1 This work was aided, in part, by a grant from U. I. L. D. M. 
(Unione Italiana Lotta alla Distrofia Muscolare), Sezione di 
Trieste. 

2 M. Midrio, F. Bouquet, M. Durighello and T. Princi, Expe- 
rielltia 29, 58 (1973). 

3 J .M. Stein and H. A. Padykula, Am. J. Anat. 710, 103 (1962). 
4 A.W. Sexton and J. W. Gersten, Science 157, 199 (1967). 
5 B. Salafsky, J. Bell and M. A. Prewitt, Am. J. Physiol. 275, 

637 (1968). 


