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per la particolare distribuzione della cromatina nucleate 
e per la presenza di granuli  basofili a t torno al nucleo. 
Questi granuli, che qualche volta si osservano anche nel 
citoplasma delle gonie vicine, sono Feulgen-negativi ,  
mentre notevole @ la loro affinith per la p i ronina  e per il 
blfl di toluidina.  Tale affinitk si conserva quando le 
sezioni siano state preeedentemente t ra t ta te  con acqua 
distillata a 60 ° C, mentre si estingue del tu t to  in seguito 
ad incubazione con la ribonucleasi, t~ per tanto evidente 
che questi granuli sono prevalentemente costituiti  di 
acido RN. La quant i t~  dei granuli ~ variabile; general- 
mente sono disposti in torno al nucleo. Le zolle di cro- 
matina presenti  nel nucleo della cellula apicale sono, 
nella maggior parte  dei casi, addossate alla membrana  
nucleare. L'abbondante  citoplasma della cellula di 
Verson pare insinuarsi  t ra  le gonie i cui confini sono per 
altro poco evidenti.  Non ho mai visto Ienomeni di di- 
visione nel nucleo della cellula apicale. 

Tu t t ' a t t o rno  al complesso apicale, in tendendo con 
questo termine l ' insieme della cellula di Verson e delle 
gonie circostanti,  si osservano numerosi elementi con- 
nett ivali  provvisti  di un nucleo di forma ovoide molto 
compatto e colorabile. 

2. ° Zona di accrescimento. Le cellule germinali  di 
questa zona, per lo pifl spermatociti I in tu t t i  gli stadi 
della profase meiotica, sono raggruppati  in cisti, cia- 
scuna delle quail  ~ rivesti ta da un involucro di elementi  
connettivali .  La regione centrale della zona di accresci- 
rnento b a t t raversa ta  da una  trabecola di connet t ivo che 
s ' insinua sin quasi alla zona di maturazione,  formando 
la cosiddetta ,<rachide~. Nella parte distale di questa 
trabecola, che ~ in int imo contat to  con gl ' involucri  delle 
singole cisti, gli elementi  connett ivali  sono raccolti in un  
gruppo numeroso e molti di essi presentano imponent i  
fenomeni degenerativi. In  questa zona, molto prossima 
al complesso apicale, si osservano numerose masserelle 
sferoidali basofile di varia dimensione, alcune delle 
quali, con la miscela di Unna,  si colorano in tensamente  
in rosso, altre in verde o in viola, altre infine in parte 
assumono il color rosso, in parte il verde o i l  viola. Le 
sferule o le part i  di esse che appaiono verdi o violacee 
sono anche in tensamente  Feulgen-positive. Accanto 
alle sferule pironinofile, contenenti ,  come ~ provato dal 
t r a t t amento  con la ribonucleasi, notevoli  quant i t~  di 
acido RN, si osservano granuli  pifl piccoli delia stessa 
na tu ra  che si r i t rovano nella compagine della rachide, 
nell ' inviluppo delle cisti e nel citoplasma degli sperma- 
tociti I. Figure mitotiche nelle gonie ne ho osservato di 
rado e l imi ta tamente  alla regione pifl prossima all'apice. 

3. ° Zona di maturazione. Vi si osservano le figure della 
meta-, ana- e telofase meiotica. ~. sparita ogni traccia 
di cisti e di granulazioni pironinofile. 

Seguono: 4. ° la zona degli spermatidi e 5 / q u e l l a  degli 
spermi, the non presentano particolari caratteristiche. 

Per quanto  r iguarda la distribuzione dell 'acido RN 
nelle cellule germinali, posso confermare l 'osservazione 
di BRACI-IE;T 1 Sll Stenobothrus: il citoplasma delle sper- 
matogonie ~ ricco di acido RN, e n e  diviene sempre pi~ 
povero man mano che il processo spermatogenetico 
procede. Dallo stadio di metafase I in poi la basofilia 
citoplasmatica prat icamente  si pub dire scomparsa. 

Conclusioni 

1. ° La cellula apicale, elemento di na tura  connettivale,  
ha pr incipalmente funzione trofica, nel senso che se- 
cerne acido RN il quale viene assorbito dalle cellule 
germinali. Le spermatogonie in accrescimento trarreb- 

bero cosl le loro risorse di acido RN prevalentemente dai 
prodott i  di secrezione della cellula apicale. 

2. ° E probabile che l 'elaborazione di acido RN av- 
venga sotto il controllo della cromatina nucleare; la va- 
riabile quant i t~  e distribuzione dei granuli perinucleari 
di acido RN suggeriscono inoltre la possibile esistenza di 
nn  ciclo secretorio, analogamente a quanto ~ stato de- 
scritto in Asellus 1. 

3. ° Nelle cellule connett ivali  della zona sottostante al 
complesso apicale si osservano processi degenerativi il 
cui prodotto terminale ~ principalmente costituito di 
acido Rlq. In terpreto  te sferule c h e  appaiono verdi o 

violacee con l ' U n n a  e positive alla Feulgen, come 
nuclei picnotici la cui cromat ina  si trasforma poi in acido 
R ~ ,  dando luogo alle sferule e ai granuli  pironinofili di 
minori  dimensioni. It  contenuto di questi  ul t imi viene 
assorbito ed utilizzato dagli spermatociti  in profase 
meiotica. 

In  definitiva, durante  la spermatogenesi degli Ortot- 
teri da me studiati,  ~ accertato che sia la cellula apicale, 
sia alcuni elementi connett ivali  degeneranti, producono 
acido RN che viene assorbito e utilizzato dalle cellule 
germinali. B. BATTAGLIA 

Is t i tu to  di Genetica dell 'Universit~ di N'apoli e 
Centro di Citologia Genetica del C.N.R., il 1 ° febbraio 
1949. 

Summary  

(1) The apical or ¥erson  cell of the testis of Orthoptera 
is a connective tissue element having a t roph ic  function, 
I ts  secretion is rich in ribonucleic acid (R2ffA), which 
is absorbed by  the germ cells. This is a pr imary source of 
RI~A for spermatogony. 

(2) Nuclear chromatin is probably concerned in R~iA 
elaboration. The variat ion in amoun t  and distr ibution 
of the perinuclear R~ffA granules suggest the existence 
of a secretory cycle analogous to tha t  described in 
,,I sellus. 

(3) In  the connective tissue cells of the zone below the 
apical complex, degenerative processes are observed, the 
end-product  of which is essentially RNA. The spherules 
which stain green or violet with UNNA'S mixture and are 
Feulgen-positive, are interpreted as pyknotic  nuclei. 
Their  chromatin is transformed into RNA and  consti- 
tu tes  spherules and small granules positive to pyronine, 
which are absorbed by spermatocytes in meiotic, pro- 
phase. Thus, during spermatogenesis in the investigated 
Orthoptera, both the apical cell and some degenerating 
connective tissue elements produce RNA, which is 
absorbed by the developing germ cells. 

1 G. VITAGLIAN'O, Ric. scient., 18, 840 (1948). - G. VITAOLIANO 
e M. DE NICOLA, Nature 162, 965 (1948). 

T h e  A c t i o n  of  Q u i n o n e s  o n  M i t o s i s  

Plants  which are affected by  a deficiency of zinc, 
boron, and other micronutr ients  are characteristically 
dwarfed, and poorly differentiated. The purpose of this 
paper is to show tha t  quinones formed in the cells of 
affected plants, as a result of a shift of oxidation- 
reduction potential,  may block nuclear divisions and 
consequently retard growth and differentiation, and 
also cause hypertrophy of cells (REED)1 

1 j .  BRACHET, Arch. Biol. ~J, 207 (1942). 1 HOWARD S. REED, Amer. J. Bot. ~8, I0 (1941). 
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I t  is possibly significant t ha t  phenolic precipitates 
appeared only at  the t ime when the post-meris tematic  
cells began to differentiate,  or when the cells were no 
longer able to divide by mitosis. In ei ther case, there 
had been a shift in the  oxidat ion-reduct ion potent ia l  
from the level compatible  wi th  the compensated 
respiration essential for the maintenance of the cell, 
resulting in an irreversible oxidation of dihydroxy-  
phenols to quinones and related substances. 

The  leaves and leaflets of zinc-deficient walnut  trees 
(Juglans hindsii) chosen for s tudy  were curled and 
dwarfed. The cells of palisade and spongy parenchyma 
showed evidence of ir/hibited growth, hyper t rophy,  and 
cytological  disintegration (Fig. 1). Many of them 
contained coacervated phenolic material,  each in an 
envelope of phospho-lipid, f loating in the cell sap. In  the 
absence of sufficient phospho-lipid mater ial  a t rue  auto- 
complex coacervate  was no t  formed. Lysis of the  cell 
contents  went  often so far as to " 'clear" the cell volumes 
(Fig. 1 and 3), but  coacervates retained their  organization. 

Blockage of mitosis through the act ion of auto- 
chthonous quinones has not  hi ther to been demonstrated 
in such hyper t rophied plant  cells. 

A hypertrophied spongy parenchyma cell (Fig. 3) 
gives confirmatory evidence on the ant imi tot ic  action 
of quinones arising from the oxidat ion of di-hydroxy- 
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Fig. I. - Photomicrograph of transverse section of an affected walnut 
leaf x 600. The arrow points to a hypertrophied palisade parenchyma 
cell in which there has been lysis of the constituents. The globular 

body is an autocomplex coacervate. Safranin-fast green stain. 

Polyphenol  oxidase is very act ive in leaves of this 
species. Evidence  of ant imi tot ic  action is adduced by 
the example shown in Fig. 2, where mitosis  was arrested 
in  the prophase. This hypertrophied palisade cell 
contained flocculent phenolic mater ia l  which showed 
the init ial  stages of syneresis leaving clear spaces at the 
poles of the cell. 

Fig. 2. - Arrested mitosis of a hypertrophied palisade parenehyma 
cell. N nucleus, Ph phenolic material which flocculated from the 

vacuolar sap, EP epidermal cell Iron aium-hematoxylin stain. 

phenols. In  this case mitosis was blocked al though the 
polyphenols in the cell vacuole had coalesced into a 
globul e at  one end of the vacuolar  cavity.  If this globule 
carried a +-charge  i t  would be repelled by the nucleus. 
Some of the plastids and depauperate  s t romata  were 
a t t rac ted  to its surface. Chromomeres were grouped in a 
random fashion near the nuclear membrane.  Since this 
cell was mature,  i t  is evident  tha t  the blockage had 
occurred earlier in the development  of the leaf. 

The ant imitof ic  action of ,1 p.p.m, phenanthraquinone 
on cutt ings of Tradescantia was evident  af ter  two weeks. 
Growth of shoots and roots was inhibi ted (LEHMANN)1. 

Definite evidence of the ant imi tot ic  action of phenan- 
thraquinone is presented in Fig. 4, which represents two 
nuclei from the corpus of a section stained by the Feulgen 
method. M represents a cell whose nucleus had enlarged 
to near the l imit  of the cell volume. B represents a 
companion cell whose nucleus had ini t ia ted the process 
of mitosis, but  was blocked in the prophase. The ab- 
normal chromosomes lay near  the nuclear membrane.  
Some showed a tendency toward cleavage, but  there was 
no regulari ty of ar rangement  or size. 

The similar i ty of this condition with tha t  observed 
in the walnut  leaf str ikingly confirms the idea tha t  the 
quinones have the power to inhibi t  mitosis and tha t  

I F, E. LEHMANN, Exper. J, 223 (1947). 
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the i r  p r e d o m i n a n c e  in t h e  cells is one  of t he  chief  
causes of dwarfness  of a f fec ted  plants .  

The  a d d i t i o n  of a su i t ab le  H - d o n o r  was  f avo rab l e  to  
mitos is  in cells of o range  roots  which  grew for 5 m o n t h s  

Fig. 3. - Hypertrophy and arrested mitosis of a mesophyll cell of a 
walnut leaf affected by zinc deficiency. N nucleus, Ph globule of 

phenolic material, P l  plastids. Iron alum-hematoxylin stain. 
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Fig. 4 . -  Effect of .I p.p.m, phenanthraquinone on meristematic cells 
of a T r a d e s c a n t i a  bud. A a cell which showed no conspicuous ab- 
normality, B a cell in which there was distortion of chromosomes. 

Feulgen stain. 

in n u t r i e n t  so lu t ion  l ack ing  only  zinc. N e u t r a l i z e d  
cys te in  hyd roch lo r ide  (5 p .p .m.)  was added  to  p a r t  of 
t he  cul tures .  Samples  of roots  f rom b o t h  series were  
r e m o v e d  11 weeks  later ,  sect ioned,  and s ta ined  for 
s tudy .  

I n  t h e  absence  of b o t h  zinc and  cyste in ,  the re  was  an  
ave rage  of th ree  mi to t i c  f igures in each  long i tud ina l  
sect ion of  t he  roo t  t ips.  R o o t s  f r o m  a para l le l  cu l t u r e  
lack ing  zinc b u t  rece iv ing  5 p .p .m,  cys te in  had  an  ave rage  
of 16 mi to t i c  f igures  pe r  sect ion.  The  g rea t e r  n u m b e r  of  
mi toses  in t he  l a t t e r  sample  is ascr ibed  to  t he  fac t  t h a t  
cys te in  con ta ins  t h e  g roup  R - S H  which  can  d o n a t e  H,  
t h e r e b y  enab l ing  t h e  cells to  keep  t h e  d i - h y d r o x y -  
phenols  in a r educed  s ta te ,  whereas  t h e y  wou ld  o ther -  
wise be  ox id ized  to  qu inones  by  t h e  po lypheno l  oxidase .  

N o r m a l l y ,  t issues  wou ld  con t a in  e n o u g h  reduc ing  
subs tances  to  reduce  qu inones  back  to  d i - h y d r o x y - p h e n o l  
de r iva t ives .  As  fas t  as  t h e y  t e n d e d  to  become  dehydro -  
gena t ed  to  d ike tones ,  t h e y  wou ld  be res tored  to  t he  
d ienol  s tage  and  p re se rved  f rom i r revers ib le  dehydro -  
gena t ion .  HOWARD S. REED 

College of Agr icu l tu re ,  U n i v e r s i t y  of Cal ifornia ,  Ber-  
keley,  Ca., F e b r u a r y  10, 1949. 

Z u s a m m e n / a s s u n g  

Chinone,  die d u t c h  O x y d a t i o n  von  D i h y d r o x y p h e -  
nolen  in du rch  Z inkmange l  gesch~idigten P f l anzen  ent -  
s tehen,  b lock i e r en  die Viitosen in j ungen  Geweben .  
D u t c h  Cys te in  wi rd  die Zahl  de r  Mi tosen  erh6ht .  Phen-  
a n t h r a c h i n o n  h a t  e inen / ihnl ichen a n t i m i t o t i s c h e n  
Ef fek t .  W e n n  die Mitose  g e h e m m t  ist, d a n n  er fo lg t  die 
Ze l lve rgr6gerung ,  sowei t  als m6gl ich,  ohne  eine en t -  
sp rechende  V o l u m e n z u n a h m e  des Kerns .  

Action de l 'arginase  pure sur la croissance  
du cancer greff~ de la Souris  

L ' a r g i n a s e  ag i t  c o m m e  ca t a ly seu r  clans l ' hydro tyse  de  
l ' a rg in ine  en o rn i th ine  e t  ur6e. D a n s  les tumeurs ,  c o m m e  
aussi  dans  les muscles  de l ' a n i m a l  p o r t e u r  de  t umeur ,  
on t r o u v e  env i ron  3 lois p lus  d ' a rg in ine  l ibre q u e  dans  
les muscles  d ' a n i m a u x  sains 1. Les d6 te rmina t ions  du 
t a u x  d ' a rg inase  dans  les d ivers  organes  de la souris  
saine on t  mont r6  que  le role, la g lande  m a m m a i r e ,  le 
p o u m o n  et  le rein c o n t i e n n e n t  les plus grandes  quan t i t 6 s  
d 'a rg inase ,  le foie 6 t an t  de loin l ' o rgane  le plus f iche  en 
ce t t e  e n z y m e  ~. D a n s  les t u m e u r s  du role, le t a u x  
d ' a rg inase  e t  n e t t e m e n t  d iminu~;  pa r  r a p p o r t  au t issu 
normal ,  la t u m e u r  ne con t i en t  p lus  que  le 70 % e n v i r o n  
de l ' ac t iv i t~  de cet  enzyme*.  D a n s  des t u m e u r s  de n a t u r e  
e t  d 'o r ig ine  tr~s diverses,  l ' ac t iv i t~  e n z y m a t i q u e  oscil le 
tr~s peu  a u t o u r  d ' u n e  ce r ta ine  va l eu r  m o y e n n e  2. Chez la  
Souris  por teuse  de  ca rc inome  greff~, l ' a c t i v i t 6  de  
l ' a rg inase  dans  le foie e t  darts le rein d iminue  4. E n  
somme,  la  t r a n s f o r m a t i o n  d ' u n  t issu n o r m a l  en  t issu 
canc~reux  s ' a c c o m p a g n e  d ' u n e  d i m i n u t i o n  d ' a c t i v i t 6  
de  I ' a rg inase  clans ce m~me t issu e t  la greffe  d ' u n  cance r  
chez un an ima l  sain en t r a tne  une  d i m i n u t i o n  d ' a c t i v i t 6  
e n z y m a t i q u e  dans  les organes  sains de ce t  an ima l .  Q u e  
la  t u m e u r  soft spontan~e,  p rovoqu~e  ou greff~e, elle 
exerce  uue ac t ion  ~ dis tance,  aussi  b ien sur  un sys t~me 
e n z y m a t i q u e  pa r t i cu l i e r  tels  que  l ' a rg in ine-a rg inase-ur~e  
que  sur  les ~quil ibres phys i co -ch imiques  plus  g~n~raux 
qu i  c o m m a n d e n t  la pos i t ion des po in t s  iso~lectr iques  
pa r  exemp le  5. 

1 G. KLEIN et W. ZIESE, Z. f. Krebsforsch. 37, 323 (1932). 
2 j .  p. GREENSTEIN, W.V. JEURETTE, G.B. MIDER et J. WHITE, 

J. Nat. Cancer Inst. 1, 687 (1941). - J .  P. GREENSTEIN et J. W. 
THOMPSOn, lb. 4, 63, 271, 275 (1943). 

S j .  p. GREENSTEIN et F. M. LEUTHARDT) ib. 6, 197,203, 211 
(1946). - J. P. GREENSTEIN et H. W. CHALKLEY, lb. 6, 207 (1946). 

4 H. FUJXWARA, Z. physiol. Chem. 186 ,  1 (1929). 
F. VL~-S et A. DE COULOU, Arch. Phys. Biol. 11, 1 (1933). 


