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Cytogenetic Studies of Dolphin (Tursiops truncatus) by an Extended Tissue Culture Technique 

Dolph in  (Turs iops  truncatus) is an  aqua t i c  m a m m a l  of 
t h e  f a m i l y  De lph in idae .  Cytogene t i c  s tud ies  h a v e  been  
r e p o r t e d  on  t h i s  species 1, 2. As recorded  in t h e  l i t e ra tu re ,  
t he  p r e p a r a t i o n  of chromosomes ,  as well  as pe r cen t  mi tos is  
of l eukocy tes  f rom pe r iphe ra l  b lood of t h i s  species, was  
n o t  en t i r e ly  sa t i s fac tory .  W e  p r e sen t  resu l t s  u t i l iz ing  a 
s l igh t  mod i f i ca t i on  of t he  usual  t i ssue  cu l tu re  t e c h n i q u e  
w h i c h  s u r m o u n t s  some of these  difficult ies.  

2Vfaterials and methods. A male  and  a female  m e m b e r  of 
T. truncatus were used in t h i s  s tudy .  These  two  sea m a m -  
mals  are  c ap t i ve  spec imens  of an  oceana r iu ln  col lect ion 
( S e a - A r a m a  of Texas,  Ga lves ton ,  Texas) .  T h e y  were 
c a p t u r e d  in t he  Gulf  of Mexico w i t h i n  12 miles  of t h e  
Texas  coast .  P e r i p h e r a l  b lood f rom each  d o l p h i n  was  
d r a w n  b y  v e n i p u n c t u r e  in to  a s ter i le  hepa r in i zed  (20 U / m l  
of blood) syringe.  Leukocy te s  were s e p a r a t e d  b y  g r a v i t y  
cen t r i fuga t ion .  Di f fe ren t ia l  cell coun t s  were made,  a n d  
1 • 10 ~ l eukocy tes  were suspended  in 2.5 ml  of cu l tu re  
m e d i u m  (Eagle 's  MEM w i t h  L-g lu tamine  and  20% h e a t  
i n a c t i v a t e d  fe ta l  calf  serum,  E r y t h r o m y c i n  50 ~zg/ml, 
S t r e p t o m y c i n  100 ~zg/ml, p H  7.2 to 7.5 a d j u s t e d  w i t h  
N a t l C O  3. (All r eagen t s  were o b t a i n e d  f rom G r a n d  I s l and  
Biological  Labora to r ies ,  G r a n d  Is land,  N.Y.).  P h y t o -  
h a e m a g g l u t i n i n - M  (Difco Labora to r ies )  was r e c o n s t i t u t e d  

w i t h  p h o s p h a t e  buf fe r  sal ine and  was added  to  t h e  
m e d i u m  (0.1 ml / tube ) .  T r ip l i ca te  cu l tu re  t ubes  w i t h  
loosely f i t t ed  s ta in less  s teel  caps  were i n c u b a t e d  a t  37 ~ 
in a w a t e r  s a t u r a t e d  a t m o s p h e r e  of 95% air, 5% CO S. 
T h e  i n c u b a t i o n  per iod  va r i ed  f rom 1 d a y  (24 h) to  7 days.  
D u r i n g  these  cu l t i va t i on  per iods  a d d i t i o n a l  n u t r i e n t s  were 
n o t  a d d e d  nor  was t he  m e d i a  changed .  2 h before  ha r -  
ves t ing ,  colchicine (Lilly Co.) was  added  to  m a k e  a f ina l  
c o n c e n t r a t i o n  of 1 [zg/ml of media .  The  cells were h a r v e s t e d  
da i ly  f rom 1 to 7 days,  p r e t r e a t e d  (1% sod ium c i t r a t e  for 
20 rain),  f ixed (acetic-alcohol,  1 :3  for  30 rain), sp read  b y  
f l ame  d r y  t echn ique ,  a n d  s t a ined  w i t h  0.05% Giemsa.  
K a r y o t y p e s  were d e t e r m i n e d  f rom 6th  a n d  7 th  d ay  
cul tures .  

Results.  Wel l -def ined  m e t a p h a s e  p l a t e  coun t s  f rom the  
cu l tu re s  of d i f fe ren t  i n c u b a t i o n  pe r i ods  are p re sen ted  in 
t he  Table .  A m o d a l  d ip lo id  c h r o m o s o m e  n u m b e r  of T. trun- 
catus was found  to  be  44 wh ich  is in  close a g r e e m e n t  w i t h  
t he  f ind ings  of o the r  i nves t iga to r s  1,2. Chromosomes  are 
sub-class i f ied in to  4 groups  a n d  one pa i r  of sex ch romo-  
somes as s h o w n  in F igures  1 and  2. Group  A consis ts  of 

5 large c h r o m o s o m e  pai rs  wh ich  are  s u b - m e t a c e n t r i c ;  
g roup  B has  6 smal le r  s u b - m e t a c e n t r i c  pa i r s ;  g roup  C 
has  5 m e t a c e n t r i c  pa i r s ;  a n d  group  D has  5 pa i r s  of 
ac rocen t r i c  chromosomes .  The  las t  pa i r  of g roup  D chromo-  
somes is smal les t  a m o n g  t h e  au tosomes .  Sex c h r o m o s o m e s  
are X ,  Y type.  The  X is s u b m e t a c e n t r i c  a n d  is s imi la r  
in  size to  t h e  f i rs t  pa i r  of g roup  B (Figures  1 an d  2). Tile 
Y is a m i n u t e  e l emen t  t h a t  in  f avo rab l e  p r e p a r a t i o n s  can  
be iden t i f i ed  as acrocent r ic .  W i t h  microscopy,  th i s  acro- 
cen t r ic  s t r u c t u r e  is qu i t e  d i s t i nc t ;  u n f o r t u n a t e l y  p h o t o -  
g raph ic  resul t s  do n o t  c lear ly  def ine t h e i r  aspect .  

Discussion.  As n o t e d  in t h e  e x p e r i m e n t a l  resu l t s  
(Figure  1), i t  appea red  in t h i s  s t u d y  t h a t  t h e  Y chromo-  

Response of dolphin blood leukoeytes to various incubation periods 

Days of Percent Chromosomes Metaphase 
incubation mitosis ~ per cell spread 

2 

3 - - - 

4 - - 

5 17.3 44 Good 

6 20.8 44 Very good 

7 21.2 44 Very good 

Percent mitotic value for each incubation period is based on a 
total of 2000 ceils count. 

1 D.A. DUFFIELD, S. H. RIDGWAY and R. S. SPARKES, Nature 273, 
189 (1967). 

2 K. H. WALEN and S. H. MADIN, Am. Naturalist 99, 349 (1965). 

Fig. 1. Male karyotype of Tursiops truncatus. Fig. 2. Female karyotype of Tursiops truncatus. 
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some of the male is acrocentric rather than submeta- 
centric z. In contrast to the karyotype described by DUF- 
FIELD et al. I, we found a difference within the antosome 
groups. Group B has 6 pairs of smaller submetacentric 
chromosomes rather than 7, and group C has 5 pairs of 
metacentric chromosomes rather than 4 (Figures 1 and 2). 

For solne unknown reason 6th and 7th day in vitro 
cultures of leukocytes from T. truncatus gave a very 
good mitotic response and Inetaphase chromosome spread. 
Other investigators i have attempted to change the ingre- 
dients of the tissue culture media. These alterations 
resulted in a reduction of mitotic response. From these 
limited studies it seems that the peripheral blood leuko- 
cytes from T. truncatus or aquatic mammals may require 
longer incubation periods or more specialized treatment 
than leukocytes from other mammals in order to obtain 
good mitotic response and satisfactory chromosomal 
preparations. Further experiments are under way with 
other aquatic mamrhals which might explain the necessity 
of longer incubation periods 3, t. 

Zusammenfassung. Modifizierte_ Gewebekulturtechnik 
fiir Chrom0somenuntersuchungen aus peripherem Blut 
beim Delphin Tursiops truncatus. 
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CONGRESSUS 

Switzerland 
Third International Conp~ress for Stereology 
in Berne 25-37 August 7971 

Under the auspices of the International Society for 
Stereology the meeting shall comprise interdisciplinary 
sessions on basiclstereological methods, their mathematical  
foundations and their application to various disciplines. 
Analysis of shape, topological properties, size distribution 
and number of particles on microscopic sections shall 
receive special attention. Further  topics include sampling 
problems and instrumentation, particularly automatic 
image analysis and data processing. Information and pro- 
visional program by: Third International Congress for 
Stereology, Anatomisches Inst i tut  der Universit/it, Btihl- 
strasse 26, CH-3000 Bern (Switzerland). 

Roumanie 
Sympogium de l'Association des Scientifiques 
de Roumanie 

h Bucarest 12 et 13 novembre 1970 

Symposium sur le th~me La Cybern6tique en Biologie et 
M6decine. Pour route information s'adresser au Secr6- 
tartar du Symposium, Str. Progresului 10, Cas. postalna 
Nr. 90, Bucarest (Roumanie). 

ACTUALITAS 

International Cell Research Organization (ICRO) 

1. Training Courses. One of the main activities of ICRO 
is the organization of training courses on topics of high 
novelty and on modern techniques in cellular and molecu- 
lar biology : Principles and techniques of tissue and organ 
culture; Genetics and Physiology of Bacterial viruses; 
Energy transducing systems on the sub-cellular level; 
Methods in mammalian cytogenetics; Membrane Bio- 
physics ; DNA-RNA Hybridization; Biogenesis of Mito- 
chondria; Embryology and Epigenetics; Interaction be- 
tween Animal-Viruses and host cells, application of 
computers to experimental work in biology and chemistry; 
Methods in molecular biology, etc. The courses generally 
last 3-5 weeks, and include 16-20 young participants 
(sometimes more). The ICRO courses are fully inter- 

national, both the teaching staff and the participants 
coming from the largest possible number of countries. 

2. The Problem of Developing Countries. Most of the 
past ICRO courses have been organizing in European 
countries - east and west - but the demand from devel- 
oping countries is increasing steadily. ICRO activities in 
developing countries may tend to give preference to topics 
of potential economic usefulness, such as applied micro- 
biology, microbial protein production, fermentation in- 
dustries, soil microbiology, plant genetics, etc. 

Inquiries for more information should be addressed to i" 
Dr. Adam Kepes, International Cell Research Organiza- 
tion, c/o Unesco - AVS, Place de Fontenoy, 75 Paris 7e, 
France. 


