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EXPERIINTI& xxI/5 

Amphigonic 
of the three categories of females in the life cycle of B. brassicae. 

I t  is therefore  possible to regard  the  ambiphas ic  females  
as t he  resul t  of a per fec t  'genie balance '  be tween  factors 
for par thenogenes is  and amphigony .  Such balance m a y  
be ob ta ined  dur ing  select ion exper iments  when  a narrow 
threshold  va lue  is reached which allows the deve lopmen t  
of bo th  par thenogene t ic  and amphigonic  eggs. 

Riassunto. Nel ciclo eterogonico di B. brassicae com- 
paiono delle femmine  pe r f e t t amen te  in te rmedie  fra le 
par tenogene t iche  e le anf igoniche sia per i ca ra t t e r i  mor-  
fologici esterni  sia per  la morfologia  degli ovari .  Tal i  
femmine  compaiono  alla fine della selezione in favore  
delle forme par tenogenet iche ,  che viene  e f fe t tua ta  in am-  

b iente  regolato  per  la comparsa  delle forme sessuali. 
Sulla base di ques te  esperienze, ta l i  feminine,  che, per  le 
loro cara t ter is t iche ,  definiseo con il t e rmine  di ambifasi-  
che, possono essere considera te  come il r i su l ta to  di un 
equil ibrio dei fa t tor i  della par tenogenes i  e del l 'anfigonia,  
che si raggiunge,  a t to rno  ad un valore  soglia, nel corso 
della selezione. 

A. M. PAGLIAI 

Istituto di Zoologia, Universit~ di Modena (Italy), 
December 9, 1964. 

An Antineoplastic  C14-Labeled Methylhydrazine 
Derivative in P815 Mouse Leukemia.  

A Metabolic Study 

A series of  me thy lhydraz ine  der iva t ives  1 have  been re- 
por ted  to induce ch romosomal  aberra t ions  in Ehr l i ch  
ascites cells ~ and  a degrada t ion  of D N A  in v i t ro  a. Ac- 
cordingly,  the  effect  of these  agents  in vivo became of 
interest .  Recent ly ,  WEITZEL et  M. 4 described the  forma-  
t ion of fo rmaldehyde  as a p roduc t  of decompos i t ion  in 
v i t ro  of one of these  compounds,  1-methyl-2-p-( isopropyl-  
ca rbamoyl )benzy lhydraz ine  hydrochlor ide  (MBH) (Ro 
4-6467). T h e y  suggested t h a t  fo rmaldehyde  so formed 
migh t  ac t  as an a lky la t ing  agent .  A l though  fo rmaldehyde  
in v i v o  would  be expec ted  to con t r ibu te  to the  formalde-  
hyde  pool  for t he  de novo synthesis  of the  pur ine  bases, 
adenine  and guanine  (C 2 and Cs atoms) ,  and the  m e t h y l  

group of thymine ,  the  possibi l i ty  t h a t  i t  migh t  a lky la te  
any  of t he  pur ine  and pyr imid ine  bases of D N A  and R N A  
could no t  be excluded.  The  fact  t h a t  a re la ted  compound ,  
p -hydraz inomethy lbenzo ic  acid, i sopropylamide  hydro-  
chloride (Ro 6-0233), which differs f rom iRo 4-6467 b y  
lacking the  N - m e t h y l  group,  is biologically inac t ive  as a 
t u m o r  inhibi tor  5 suggests t h a t  the  m e t h y l  group in M B H  

1 p. ZELLER, H. GUTMANN, B. HEGEDOS, A. KAISER, A. LANOE- 
~ANN, and M. MgLLER, Exper. 19, 129 (1963). 

2 A. RUTISHAUSER and W. }]OLLAG, Exper. 19, 131 (1963). 
3 K. BERNEIS, M. KOFLER, W. BOLLAG, A. KAISER, and A. LANGE- 

~ANN, Exper. 79, 132 (1963). 
4 G. WEITZEL, F. SCHNEIDER, and A.-M. FRETZDORF, Exper. 20, 

38 (1964). 
5 W. BOLLAO, personal communication (1964). 
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plays an i m p o r t a n t  role in t he  biological reaction mech- 
anism. 

W e  used 1-methyl-C~-2-p-( isopropylcarbamoyl)benzyl  - 
hydraz ine  hydrochlor ide  (MBH) (Ro 4-6467) ~ 

CHs 

~ H a - - N H - - N I I - - C H 2 ~ C O - - N H - - C / H  • HCI. 

- -  \CH~ 
• tabeled at  this C atom 

The  a ims of t he  present  s tudy  were to invest igate  in 
v ivo  t h e  ox ida t ion  and release of the methyl  group re- 
por ted  by  WEITZEL et  al. 4, to eva lua te  its possible role in 
the metabo l i sm of DNA,  R N A  and protein of the leukemic 
cell, and  to compare  its effect wi th  C~4-Na formate 7. 

P815 leukemia  8, grown in BDF~ mice, was used because 
it  was t he  mos t  sensi t ive of the  three exper imental  mouse 
leukemias  s tud ied  with  MBH.  The two Ct4-1abeled com- 
pounds,  M B H  and formate ,  showed a specific ac t iv i ty  of 
1.74 # c / m g  and  t7.0 /~c/mg, respectively.  The two sub- 
s tances were dissolved in 0.9% saline. 

Groups  of  four  BDF~ mice,  each weighing 21 to 25 g, 
were inocula ted  in t raper i tonea l ly  wi th  10 million P815 
leukemic ceils on day  0. On day  5 or 6 each mouse re- 
ceived a single in t raper i tonea l  dose of 200 mg/kg (0.776 
mM/kg)  of C14-MBH in one series and 3.075 mg/kg 
(0.0452 m M / k g )  of C~4-formate in the  second series. After  
in terva ls  of 15 rain, 1 h, 2, 5 or 24 h, the mice were killed 
by  cervical  dislocation.  The  ascites cells were removed by 
rinsing the  opened  abdomina l  cav i ty  wi th  20 ml of ice- 
cold 0.9% sal ine to  which 0 . 8 ~  Na hepar inate  had been 
added.  The  leukemic  cells of two mice from each group 
were collected in a pre-cooled centr i fuge tube and the 
cells freed of ascit ic fluid by  centr i fugat ion for 5 rain at 
2000 rpm in an  In te rna t iona l  Centrifuge, Model V, and 
three  subsequent  washings wi th  non-heparinized physio- 
logical saline. Af te r  the  cells were frozen overnight ,  they  
were ex t r ac t ed  following the  procedure of Schmidt-  
Thannh~iuser as modif ied by  SCHNEIDER 9. The radio- 
ac t iv i ty  in t he  var ious  fract ions was determined for the 
residual  prote ins  by  the  combus t ion  technique of KAL- 
BERER and RUTSCnMANn ~0 and by direct  addit ion of 0.2 
or 0.4 ml  of the  l iquid ex t rac t s  to the same amounts  of 
absorpt ion and scint i l la t ion mix tu re  used in the combus- 
t ion method.  The  up take  of rad ioac t iv i ty  was expressed 
in mil l i -#-Mol (m~M) equiva len ts  incorporated into the 
var ious  ascites f ract ions of  one mouse. 

I n  ano the r  exper iment ,  the  D N A  of ascites cells was 
ex t rac ted  by  the  procedure  of KAY, SIIMONS, and 
DOUNCE n.  Possible R N A  contamina t ion  was minimized 
by  incuba t ion  wi th  RNA-ase  ~ for i h a t  37°C and dialysis 
and p rec ip i t a t ion  wi th  ethanol .  Af ter  hydrolysis of the 
D N A  wi th  formic  acid ~, paper  chromatographic  analyses 
were carr ied out,  using the  so lvent  systems of WYATT ~ 
and HoTcH~ISS ~. The  rad ioac t iv i ty  of the UV-absorbing 
spots was measured  wi th  the  combust ion  method  men- 
t ioned above  ~o 

Figures  1 and  2 show the  up take  of rad ioac t iv i ty  into 
the  acid-soluble fract ion,  phospholipids,  DNA,  RNA,  and 
prote in  of  t he  leukemic  cell a f te r  adminis t ra t ion of C t~- 
M B H  and C~*-formate, respect ively.  The rapid uptake of 
r ad ioac t iv i ty  into the  acid solubles af ter  CZ~-MBH (Figure 
1) p robab ly  indicates  (A) a rapid  passage of the  whole 
molecule  t h rough  the  cell membrane  into the  cytoplasm, 
or (B) a fast  ox ida t ion  of the  labeled me thy l  group outside 
(or inside) t h e  cell, and  immedia te  par t ic ipat ion  of the 
resul t ing der ivat ive(s)  of t h a t  me thy l  group in the 
metabol i sm of t h e  cell, or  both.  The  decrease in radio- 
a c t i v i t y  in t he  acid-soluble fract ion was near ly  l inear 

wi thin  the  24 h period tested,  whereas the  rad ioac t iv i ty  
in the  D N A  increased a lmos t  in inverse propor t ion  to  t he  
decrease in the  acid-soluble mater ia l .  RNA,  phospholipids 
and protein showed a ra ther  a sympto t i c  uptake.  When  
these results are compared  wi th  the  up take  of radio- 
ac t iv i ty  af ter  inject ion with  C14-formate (Figure 2), the  
most  s tr iking differences are a much  lower incorporat ion 
of ac t iv i ty  in the acid-soluble fract ion and a much  more  
rapid uptake  in the phospholipids,  R N A ,  DNA,  and  
protein. 

Al though these exper iments  indicate  t h a t  all or  pa r t  of  
the  M B H  molecule is incorpora ted  into  DNA,  R N A ,  and  
protein,  s tudies were ex tended  to  de te rmine  first which  
par t  of the  molecule is t aken  up into DNA.  

D N A  was isolated from ascites cells of P815 leukemic 
mice which had been t rea ted  e i ther  wi th  C:4-MBH or  
CXMormate, as described above.  The  D N A  was hydro-  
lyzed and chromatographed  on W h a t m a n  No. 1 fi l ter 
paper.  The  result ing UV-absorbing spots  were par t ly  ex-  
t rac ted  and par t ly  combusted.  Using the  paper  ch romato-  
graphy sys tem of WYATT 14, the  results (Table) show the  
radioact iv i ty  and base composit ion.  
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Fig. 1. Uptake of radioactivity into 5 fractions of P 815 leukemic 
cells after i.p. injection of 14C-MBH. 

e Kindly supplied by F. Hoffmann-La Roche AG, Basel (Switzer- 
land), through the courtesy of Dr. W. BOLLAG. 
Purchased from the New England Nuclear Corporation, Boston 
(Mass.}. 
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R f  va lues  a n d  U V - s p e c t r a  of  t h e  e x t r a c t e d  spo t s  f o u n d  
w i t h  t h e  second  s y s t e m  employed ,  t h a t  of  HOTCHKISS z", 
were  also iden t i ca l  to  those  of  t he  or iginal ,  c o m m e r c i a l l y  
a v a i l a b l e  aden ine ,  guan ine ,  cy tos ine  a n d  t h y m i n e ,  re-  
spec t ive ly .  R a d i o a c t i v i t y  cou ld  be  f o u n d  on ly  in aden ine ,  
g u a n i n e  a n d  t h y m i n e  in cells t r e a t e d  w i t h  Ct*-MBH a n d  
Ct4-formate,  respec t ive ly .  F u r t h e r m o r e ,  t h e  spo ts  of t h e s e  
bases  were  t he  on ly  ones  ove r  t h e  whole  l e n g t h  of t h e  
p a p e r  c h r o m a t o g r a m  where  a d i s t i n c t  r a d i o a c t i v i t y  a b o v e  
b a c k g r o u n d  was  found .  A l t h o u g h  t h e  d i s t r i b u t i o n  of 
c o u n t s  p e r  m i n  (cpm) p e r  s p o t  in  t h e  M B H  e x p e r i m e n t  
d id  n o t  pa ra l l e l  t hose  in  t h e  f o r m a t e  e x p e r i m e n t ,  t h e  p a t -  
t e r n s  of d i s t r i b u t i o n  of r a d i o a c t i v i t y  were  s imi la r  in  bo t t l  
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Fig. 2. Uptake of radioactivity into 5 fractions of P 815 leukenfic 
ceils after i.p. injection of x*C-Na formate. 

e x p e r i m e n t s .  These  r e su l t s  i n d i c a t e  t h a t  in  v i v o  t h e  m e t h y l  
g roup  of M B H  is m e t a b o l i e M t y  labile,  s ince i t  was  ox id ized  
a n d  i n c o r p o r a t e d  i n t o  aden ine ,  g u a n i n e  a n d  t h e  m e t h y l  
g roup  of t h y m i n e .  S tud ies  a re  u n d e r  w a y  to  i n v e s t i g a t e  
w h e t h e r  m e t h y l a t i o n  of t h e  p u r i n e  or  p y r i m i d i n e  bases  
also occur red  ~s. 

Comparison of deoxyribonucleic acids extracted from ascites of 
P815 leukemic eelIs treated with CI~-MBI-I and C14-formate 

Base Treated with Treated with 
C~*-MBH O*-formate 

cpm~ Molar cpm ~ Molar 
ratio b ratio b 

Guanine 72 19.6 796 19.8 
Adenine 108 29.5 776 28.9 
Cytosine 0 21.0 10 21.0 
Thymine 46 29.9 536 30.8 

cpmIspot (mean value of 3 to 4 determinations), b Mean value of 
4 to 8 determinations. 

Zusammenfassung. Die ends t i ind ige  N - M e t h y l - G r u p p e  
y o n  1 -Methy l -CZ4-2-p- ( i sopropy lca rbamoyl}benzy lhydra  - 
z i n - H y d r o c h l o r i d  (MBH) (Ro 4-6467) erwies  s ich  in  
I n - v i v o - E x p e r i m e n t e n  m e t a b o l i s c h  labil ,  w i rd  te ihveise  
o x y d i e r t  u n d  B e s t a n d t e i l  des  F o r m i a t p o o l s .  

W.  KREIS a n d  W.  YEN 

Divisions o/ Experimental and Clinical Chemotherapy, 
Sloan-Kettering Institute ]or Cancer Research, and 
Sloan-Kettering Division o] Cornell University 
Medical College, New York (USA), December 9, I964. 
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Effect  of  N a  +, Ca ++ a n d  Mg++ on  the  0 2 C o n s u m p -  
t i o n  of  the  E x t e r n a l  M e d u l l a  of  D o g  K i d n e y  

The  effec t  of t he  e x t e r n a l  N a  + c o n c e n t r a t i o n  o n  t h e  O2 
c o n s u m p t i o n  of t h e  e x t e r n a l  m edu l l a  of dog k i d n e y  slices 
was  i n v e s t i g a t e d  b y  ULLRIC~ a n d  PEHLING 1 T h e y  d e m o n -  
s t r a t ed ,  b y  m e a n s  of a p a r t i c u l a r  t e chn ique ,  t h a t  a cor-  
r e l a t i on  ex is t s  b e t w e e n  the se  two var iab les .  No i n f o r m a -  
t i o n  is a p p a r e n t l y  ava i l ab le ,  howeve r ,  on  t h e  in f luence  
exe r t ed  b y  t h e  e x t e r n a l  dep le t ion  of Ca ++ a n d  Mg++ o n  
t h e  O3 c o n s u m p t i o n  assoc ia ted  w i t h  t h e  N a  + t r a n s p o r t .  
Th i s  w o r k  was  des igned  w i t h  t h e  p u r p o s e  of f ind ing  o u t  

t h i s  in f luence  a n d  i n c i d e n t a l l y  e s t ab l i sh ing  t h e  f u n c t i o n a l  
r e l a t i o n s h i p  b e t w e e n  Na+  c o n c e n t r a t i o n  a n d  02  c o n s u m p -  
t ion .  

Tile dogs were  k i l led  b y  a s h o t  in  t he  head ,  t he  k idneys  
were  r e m o v e d  i m m e d i a t e l y ,  p laced  on  iced glass a n d  t h e  
e x t e r n a l  m e d u l l a  was  cu t  w i t h  a r azor  b lade .  T h e  slices 
were i n c u b a t e d  in t ( r e b s - R i n g e r  buf fe red  w i t h  Tris  con-  
t a i n i n g  also glucose a n d  e -ke tog lu t a r a t e .  

z K. j'. ULLR]e~ and G. PEHLING, Pfliigers Archiv. ges. Physiol. 267, 
207 (1958). 


