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I n t e s t i n a l  C e l l  T r a n s i t  T i m e  i n  t h e  M o n g o l i a n  G e r b i l ,  Meriones ungu icu la tu s  

The Mongolian gerbil  (Meriones unguiculatus) has been  
shown to be re la t ively  res i s t an t  to tile acute  e f f ec t s  of 
ionizing rad ia t ion  1,~. NELSON a observed all ex t ended  
survival  t ime  in gerbils i r rad ia ted  wi th  doses be tween  
1,200 and 15,000 R (gast rointes t inal  syndrome) .  He  
a t t r i bu t ed  th is  to  an increased in tes t inal  cell t r ans i t  t ime.  
The purpose  of t he  p resen t  s tudy  was to  de te rmine  the  cell 
t r ans i t  t ime  at  th ree  levels in the  smal l  in tes t ine  of tile 
gerbil, using an isotopic method .  

Young adult ,  male gerbils (Meriones unguiculatus) 
obta ined  f rom Haley  Frams,  Gretna,  Virginia,  were used 
t h roughou t  th is  inves t igat ion.  They  were ma in t a ined  
under  control led env i ronmen ta l  condi t ions  and  fed a 
s t anda rd  die t  wi th  weekly  addi t ions  of sunflower seeds. 
Addi t iona l  wa te r  was no t  offered. 

The cell transit time assay was a modification of a 
method previously reported by SIGDXSTAD et al. 4. It 
consisted of injecting 41 gerbils each with 1 vCi/g body 
weight of tritiated thymidine (3HTdR) and sacrificing 
at intervals up to 9 days after injection. At each time 
interval 3 or 4 gerbils were sacrificed and replicate samples 
of the intestine were dissected, weighed, fixed, solubilized 
(Soluene, Packard Instrument Co.), and assayed for 
tritium activity by liquid scintillation counting. The 
ac t iv i ty  of the  in tes t ine  (dpm/mg) would be expec ted  to be 
cons t an t  unt i l  the  leading edge of labeled cells reached the  
t ip  of the  villus, a t  which  t ime  all exponent ia l  loss of 
ac t iv i ty  would result .  The  in te rsec t ion  of the  hor izonta l  
regression line ( t ime when  labeled cells are migra t ing  to 
the  villus tip) and exponen t i a l  line (t ime when  labeled 
cells are exfol ia ted f rom the  villus tip) resul ts  in the  
in tes t inal  cell t r ans i t  t ime.  

Cell transit time (h) 

Duodenum Jejunum Ileum 

Mongolian gerbil 135 132 126 
Ha/1CR Mice ~ 43 42 43 

See reference a. 

I0 

8 

1 M. C. C H A N G ,  D. M. HUNT and C. TURBYFILL, Nature, Lond. 203, 
536 (1964). 

2 j .  M. NELSON, C. J. SHELLABARGER and G. D. ABRAMS, Radiation 
Res. 39, 526 (1969). 

8 j.  M. NELSON, Radiation Res. 48, 189 (1971). 
4 C.  P .  S I G D E S T A D ,  R .  V .  H A G E M A N N  and S. L E S H E R ,  Gastroentero- 

logy 58, 47 (1970). 

6 

5 

4 

x 3 

E 

0- 1 
th 

8 

6 

5 

4 
O 

x 
3 

DUODENUM 

\ 

I I I I I I I I I I 

1 1 2 3 4 5 6 7 8 9 10 
DAYS POST-INJECTION 3HTdR 

Fig. 1. DPM per mg (duodenum) as a function of time after single 
injection of SHTdR. 
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Fig. 2. DPM per mg (jejununl) as a function of time after single 
injection of 3HTdR. 
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Fig. 3. DPM per mg (ileum) as a function of time after single injection 
of aHTdR. 

The  resul t s  are shown in F igures  1-3, a n d  in t he  Table .  
The  cell t r a n s i t  t i m e  i n t h e  d u o d e n u m ,  j e j u n u m  a n d  i leum 
is 135, 132 and  126 h respect ively .  These  va lues  are 
a b o u t  3 t imes  as long as r epo r t ed  for t he  mouse  4. The  
ho r i zon ta l  l ine for each  s egmen t  t e s t ed  appea r s  to  h a v e  a 
nega t ive  slope. However ,  o n l y  in t he  i l eum is th i s  slope 
s igni f icant  f rom zero. This  would  ind ica t e  (at  leas t  in  the  
i leum) t he  poss ib i l i ty  of cell loss f rom si tes o t h e r  t h a n  t he  
vi l lus  t ips.  

FRY et  al. ~ a n d  MATSUZAWA 6 discuss in d e p t h  t he  
r e l a t ionsh ip  of su rv iva l  t ime  a f te r  i r r ad i a t i on  a n d  l e n g t h  
of t i m e  cells reside on  t he  villi. I t  is fel t  t h a t  t he re  m a y  
be a l inear  r e l a t ionsh ip  be tween  su rv iva l  t i m e  and  cell 
t r a n s i t  t i m e  in an ima l s  i r r ad i a t ed  in  t he  ' g a s t r o i n t e s t i n a l  
s y n d r o m e '  dose range.  These  resu l t s  can  exp la in  t he  
l e n g t h e n e d  su rv iva l  t i m e  of t he  gerbi l  as r epo r t ed  b y  
NELSON 3. 

Zusammen/assung. Mit te ls  R a d i o i s o t o p e n m e t h o d e  wird  
bei  Meriones unguiculatus eine sehr  l ange  L e b e n s d a u e r  
von  Darmep i the l ze l l en  im D u o d e n u m ,  J e j u n u m  u n d  
I l e u m  Iestgestel l t .  
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P o l y p l o i d i s i e r u n g  yon  G e t r e i d e a r t e n  durch  L i n d a n - h a l t i g e  B e i z m i t t e l  ~ 

Mit  Hilfe  de r  S a a t g u t b e i z u n g  bek/~mpft  m a n  die so- 
g e n a n n t e n  B r a n d k r a n k h e i t e n  des Get re ides  (Tilletia u n d  
Ustilago), sowie E r k r a n k u n g e n ,  die d u t c h  Helmintho- 
sporium- und  Fusarium-Arten h e r v o r g e r u f e n  werden.  
Die Be izung  is t  d e m n a c h  gegen K r a n k h e i t s e r r e g e r  
ger ichte t ,  die m i t  dem  S a a t g u t  i i be r t r agen  werden  oder  als 
bodenb i i r t i ge  P a r a s i t e n  be im  K e i m e n  u n d  A uf gang  der  
Saa t  Schgden  v e r u r s a c h e n  k S n n e n  2-a. Als B e i z m i t t e l  
werden  im a l lgemeinen  Quecks i lbe r -Verb indungen ,  neu-  
erd ings  abe r  s u c h  re in  organische,  Hg-freie  Subs t anzen ,  
v e r w e n d e t  5. Zu d en  o rgan i schen  Hg-Be izen  gehSren  
u n t e r  a n d e r e m  Alkyl-Hg- ,  M e t h o x y a l k y l - H g -  sowie 
P h e n y l - H g - V e r b i n d u n g e n .  Ausse rdem g ib t  es s o g e n a n n t e  
K o m b i - P r g p a r a t e  in i t  L i n d a n -  u n d  A n t h r a c h i n o n - Z u -  
sgtzen,  die sowohl  als Fungiz ide ,  In sek t i z ide  u n d  Vogel- 
s c h u t z m i t t e l  eingesetz~ werden.  L i n d a n  f inder  insbeson-  
dere  bei  der  B e k ~ m p f u n g  yon  Elateridenlarven (Drah t -  
wi i rmern)  Verwendung .  A n t h r a c h i n o n  d i e n t  als Schu tz  
gegen Kr~henf rass .  

Da  bei  ~ b e r d o s i e r u n g e n  y o n  B e i z m i t t e l n  Ke imverz6-  
ge rungen  und  T r i e b k r M t b e e i n t r ~ c h t i g u n g e n  a u f t r e t e n  
k6nnen ,  empfeh len  die He r s t e l l e r f i rmen  b e s t i m m t e  
I - I6chs tmengen fiir die Be izung  des Ge t re idesaa tgu tes .  
Vor l iegende  Arbe i t  u n t e r s u c h t  die W i r k u n g  n o r m a l e r  

Hg-ha l t i ge r  B e i z m i t t e l  sowie zweier  K o m b i - B e i z e n  m i t  
L i n d a n  bzw. A n t h r a c h i n o n - Z u s / i t z e n  auf  die C h r o m o s o m e n  
der  3/iitosezellen in den  W u r z e l s p i t z e n  k e i m e n d e r  Ge- 
t r e idesamen .  

Material und Methoden ~. Folgende  B e i z m i t t e l  w u r d e n  
bei  den  U n t e r s u c h u n g e n  v e r w e n d e t :  Ceresan Universa l -  
Tr0ckenbe ize  (Wirks toffe :  1.70~o organ.  Quecks i lber  als 
P h e n y l - H g - A z e t a t  u n d  Methoxy/~thyl -Hg-Si l ika t ,  10~o 
Hexach lo rbenzo l ) ;  Ceresan G a m m a  M (Wirks toffe :  
1.75~o H g  als M e t h o x y g t h y l - H g - S i l i k a t ,  10~o Hexach lo r -  
benzol,  20~o L i n d a n ,  25~o A n t h r a c h i n o n ) ;  G e r m i s a n  
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