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GENERAL PROGRAM 

August 17. Evening Executive Council Meeting. 
[ T e r r i l l  Home Economics 1201 

August 18. Morning. AIBS Plenary Sess ion.  

1:30-4:00 p.m. Contributed Papers, Sess ion 1. 
[ T e r r i l l  Horne Economics 1081 

Evening: AIBS Bar-B-Que 

August 19.  9:OO-12:OO a.m. Contributed Papers,  Sess ion 2. 
[ T e r r i l l  Horne Economics 1081 

1:30- 4:00 p.m. Contributed Papers,  Sess ion 3 .  
[ T e r r i l l  Home Economics 1081 

6:OO p.n.  No Host Cock ta i l  Par ty  
S o c i e t y ' s  Annual Banquet (Purchase t i c k e t s  a t  
t h e  R e g i s t r a t i o n  Table on a " f i r s t  come, f i r s t  
serve"  b a s i s .  
[Colony Room of t h e  Rote1 Vermont] 
D r .  A. K. Sparks, P r e s i d e n t i a l  Address: "The 
Future  of I n v e r t e b r a t e  Pathology - One Man's 
Est imate . " 

August 20. 9:OO-12:OO a.m. Spec ia l  Symposium sponsored by the  American 
Soc ie ty  of Animal Science & t h e  Poul t ry  Science 
Assoc ia t ion  e n t i t l e d  "Challenges i n  Living 
Systems ." 
[Marsh L i fe  Science,  Benedict Auditorium] 

1:30- 4:00 p.m. Spec ia l  I n t e r e s t  Meetings. 
Organiza t ional  Meeting of those i n t e r e s t e d  i n  
t h e  Microsporida (organized by D r .  V .  Sprague).  
[ T e r r i l l  Home Economics 2221 
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August 20. 6:OO- 8:00 p.m. Society's Happy Hour (No Host). 
(Purchase tickets at the Registration Table 
on a "first come, first serve" basis. 
[Holiday Inn] 

August 21. 9:OO-12:OO a.m. Contributed Papers, Session 4. 
[Terrill Home Economics 1081 

1:30- 4:00 p.m. Contributed Papers, Session 5. 
[Terrill Home Economics 1081 

8:OO-10:OO p.m. Society's Annual Business Meeting. 
[Terrill Home Economics 1081 

SCHEDULE 

SESSION 1 
Monday Afternoon, August 18 

Chairman: Dr. John D. Briggs 

1:30- 1:45 p.m. Apparent in vivo Pathway of a Granulosis ......... Virus Invasion and Infection M. D. Summers 
The Cell Research 
Institute and the 
Dept. of Botany 

University of Texas 
Austin, Texas 

1:45- 2:00 p.m. Studies on the Alkali-Released 
Granulosis Virus of Trichoplusia g: 
Density Gradient Purification and 
Some in vitro Chemical and Physical 
Properties of the Virus and Virus 
Components .......................... M. D. Summers and 

J. D. Paschke 
The Cell Research I 

Institute and the 
Dept. of Botany 

University of Texas 
Austin, Texas I 

2:OO- 2:20 p.m. Replication of an Invertebrate Virus in I 

Vertebrate Cells .................... E. Kurstak, J.-R. ~$td, 
and S. Belloncik 
Dept. of Microbiology 

& Immunology 
University of Montreal 
Montreal, Canada 
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2:20- 2:30 p.m. I n t e r a c t i o n  Between a Granulosis  and a Nuclear- 
Polyhedrosis  Virus i n  the  Larva of t h e  
Armyworm, Pseudale t ia  unipuncta ........ Y. Tanada and 

T. Hukuhara 
Div. of Entomology 
Univ. of C a l i f o r n i a  
Berkeley, Ca l i fo rn ia  

2:30- 2:45 p.m. Tes ts  on Addit ives t o  Prolong A c t i v i t y  ................... of  Virus on Foliage R. P. Jaques 
Research S t a t i o n  
Canada Department of 
Agr icul ture  
Harrow, Ontar io ,  Canada 

2:45- 3:00 p.m. Recess 

3:00- 3:15 p.m. Behaviour of Milky Disease Pathogens 
i n  I n s e c t  Tissue Culture .............. P. LUthy*, Ch. Wyss**, 

and L. E t t l i n g e r  ** 
*Insect  Pathology 

Research I n s t i t u t e ,  
Sau l t e  S te .  Marie and 

** Swiss Federal  
I n s t i t u t e  of 
Technology 

Canada 

3:15- 3:30 p.m. Development and Fine S t ruc tu re  of a 
Poxlike Virus In fec t ing  Estigmene 
acrea  Larvae ......................... R .  R .  Granados, D. W .  

Roberts ,  and M. Bergoin 
Boyce Thompson I n s t i t u t e  

f o r  P lan t  Research 
Yonkers, New York 

3:30- 3:45 p.m. Inc lus ion  Formation and Virus 
Occlusion i n  a Nuclear Polyhedrosis 
and Granulosis  of Tr ichoplus ia  &. ... H. J .  Arnott  and 

M. D .  Summers 
The C e l l  Research 

I n s t i t u t e  
Univers i ty  of Texas 
Aust in,  Texas 

3:45- 4:00 p.m. V i r a l  Repl ica t ion  i n  t h e  Tent 
C a t e r p i l l a r  (M. d i s s t r i a )  midgut 
In fec t ed  wi th  a Cytoplasmic 
Polyhedrosis Virus ............... Y. Hayashi and 

T. Kawarabata 
I n s e c t  Pathology Research 

I n s t i t u t e  
S a u l t  S t e .  Marie, 

Ontar io ,  Canada 



SESSION 2 
Tuesday Morning, August 19 

Chairman: D r .  Alber t  K. Sparks 

9:OO- 9:15 a.m. I n s e c t i c i d a l  Mycotoxins from 
1 

Aspergi l lus  f lavus  ................. R.  L. Beard and G .  S. 
Walton 

The Connecticut Agri-  
c u l t u r a l  Experiment 1 
S t a t i o n  

New Haven, Connecticut 
I 
! 
I 

9:15- 9:30 a.m. A fungus Disease of P l a n t - P a r a s i t i c  
Nematodes ........................ R.  M .  Sayre 

Nematology Inves t iga t ions ,  
USDA, ARS, CRD 
Plant  Indus t ry  S t a t i o n  
B e l t s v i l l e ,  Maryland 

9:30- 9:45 a.m. The Role of Two Pathogens i n  
Natural Control  of P o r t h e t r i a  I 
d i spa r  ............................ C .  C.  Doane 

1 
The Connecticut Agr i cu l tu ra l  I 

Experiment S t a t i o n  
New Haven, Connecticut I 

9:45-10:OO a.m. Three Fungi Tested f o r  Control  of 
t h e  Cowpea Curcul io,  Chalcodermus 
aeneus (Boheman). ................ J .  V #  Bell  

Entomology Research Divis ion  
USDA, ARS 
Charleston,  South Carol ina 

10:OO-10:15 a .  m. Recess 

10:15-10:30 a.m. X - i r r a d i a t i o n  and Pseudomonas- 
S u s c e p t i b i l i t y  of Larvae of 

................ Tenebrio mol i tor  H. S.  Ducoff, B.  Mortimore, 
and J. L. Crossland 
Dept. of  Physiology and 

Biophysics 
Univers i ty  of I l l i n o i s  
Urbana, I l l i n o i s  

10:30-10:45 a.m. A Progress Report on a New 
Coccidian i n  a Beet le  Larva 

........... (Trogoderma p a r a b i l e )  L. Tan and H. E. Welch 
Department of Zoology 
Univers i ty  of Manitoba 
Winnipeg, Canada 

a - .  - .  



10:45-11:05 a.m. Comparative Activities of Different 
Isolates of Bacillus thringiensis 
var - alesti Against the Tobacco 

.......................... Budworm H. T. Dulmage 
USDA, ARS, P.O. Box 1033 
Brownsville, Texas 

11:05-11:25 a.m. Characterization of Cytoplasmic ........... Polyhedrosis Virus RNA Y. Hayashi and T. Kawarabata 
Insect Pathology Research 
Institute 

Saulte Ste. Marie 
Ontario, Canada 

11:25-11:40 a.m. Infection of the Boll Weevil by 
........... Iridescent Virus R. E. McLaughlin and 

H. A. Scott 
USDA, ARS 
Entomology Research Division 
Boll Weevil Research 
Laboratory 

State College, Mississippi 

11:40-11:50 a.m. Boll Weevil Tissue Culture . .. R. E. McLaughlin, M. R. Bell, 
and G. B. McReynolds 
USDA, ARS 
Entomology Research Division 
Boll Weevil Research 
Laboratory 

State College, Mississippi 

SESSION 3 
Tuesday Afternoon, August 19 

Chairman: Dr. Charles S. Richards 

1:30-1:45 p.m. Basal Cell Hyperplasia in the Soft- 
........... Shell Clam, * arenaria M. M. Barry and P. P. Yevich 

National Marine Water 
Quality Laboratory 

West Kingston, Rhode Island 

1:45-2:00 p.m. Pathology of Labyrinthomyxa 
........ Disease in Bivalve Molluscs 3 .  G. Mackin 

Department of Biology 
Texas A & M University 
College Station, Texas 

2:00-2:15 p.m. Effect of Host Age on the Develop- 
........... ment of Trematode Larvae J. E. Ubelaker 

Department of Biology 
Southern Methodist University 
Dallas, Texas 
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2:15-2:35 p.m. An Amoeba Associated wi th  Mass 

M o r t a l i t i e s  of  Crassos t rea  1 
commercialis i n  T a h i t i ,  French 
Polynesia .......................... T. C .  Cheng 

Department of  Biology 
Lehigh Univers i ty  I 
Bethlehem, Pennsylvania I 

2:35-2:50 p.m. Recess 

2:5@-3:00 p.m. Inher i tance  of  Abnormal Tissue 
Growths i n  t h e  Pulmonary Cavity of  .............. Biomphalaria g l ab ra t a  C .  S. Richards 

Laboratory of P a r a s i t i c  
Diseases 

National I n s t i t u t e s  of Health 
USPHS 

i 
I 

Bethesda, Maryland I 
I 

3:@0-3: 15 p.m. An Epizootic  Disease wi th  Sarcomatoid 
A f f i n i t i e s  i n  t h e  Edible  Mussel, 

...................... Mytilus e d u l i s  

3:15-3:30 p.m. Hemolymph Free Amino Acid Composition 
of Crassos t rea  v i r g i n i c a  in fec t ed  
wi th  Bucephalus sp .  and Minchinia 
ne l son i  ............................ 

3:30-3:45 p.m. Host C e l l u l a r  Response t o  Larval 
Trematode Transplants  i n  
Helisoma duryi normale ............. 

C.  A .  Farley 
U .  S.  Dept. of the I n t e r i o r  

I 
Fish  & Wild l i f e  Serv ice  
Bureau of Commercial 

F i s h e r i e s  
Bio logica l  Laboratory 
Oxford, Maryland 

S. Y. Feng, E .  A.  Khai ra l lah ,  
and W .  J .  Canzonier 
Marine Research Laboratory 

and Biologica l  Sciences 
Group 

Univers i ty  of Connecticut 
Noank, Connecticut and 
The New J e r s e y  Oyster Research 

Laboratory 
Rutgers, The S t a t e  Universi ty 
New Brunswick, New J e r s e y  

H. W .  F. Yee and T. C .  Cheng 
Department of  Biology 
Lehigh Univers i ty  
~ e t h l d h e m ,  Pennsylvania 



3:45- 4:00 p.m. Prel iminary Studies  on Tissue 
Transplant  Immunity i n  Gastropod 
Molluscs ......................... P. C .  Galloway and 

T. C .  Cheng 
Department of Biology 
Lehigh Univers i ty  
Bethlehem, Pennsylvania 

SESSION 4 
Thursday Morning, August 21 

Chairman: D r .  S.  Y.  Feng 

9:00- 9:15 a.m. Lack of a Bac te r i c ida l  Response i n  
t h e  Earthworm Lumbricus 
t e r r e s t r i s  a f t e r  Immunization 
w i t h  B a c t e r i a l  Antigens .......... 

9:15- 9:30 a.m. Cyto logica l  Abnormalities i n  
Tissue Cultured C e l l s  Treated 
w i t h  Ex t rac t s  from Sponges ........ 

9:30- 9:45 a.m. The Behavior of 3 ~ - t h y m i d i n e  
Labeled Leucocytes of  t h e  
Bivalve Mollusc, Tapes 
semidecussata.  .................... 

9:45-10:00 a.m. A Prel iminary Report on t h e  
His topathologica l  E f f e c t s  of 
Ioniz ing  Radiat ion on the  
Diges t ive  System of Crassos t rea  

...... and Subsequent Repair 

E. L. Cooper, R. T. Acton, 
P.  Weinheimer, and E . E .  Evans 
Department of Anatomy 
School of Medicine 
Univers i ty  of C a l i f o r n i a  
Los Angeles, C a l i f o r n i a  and 
Department of  Microbiology 
Univers i ty  of Alabama 
Birmingham, Alabama 

J .  T. Cec i l ,  M .  F. Stempien,Jr., 
and R. F. N i g r e l l i  
Osborn Labora tor ies  of 

Marine Sciences 
Boardwalk & W .  8 t h  S t .  
Brooklyn, New York 

D. P. Cheney and A .  K. Sparks 
College of F i she r i e s  
Univers i ty  of Washington 
S e a t t l e ,  Washington 

M. C .  Mix and A .  K.  Sparks 
College of F i s h e r i e s  
Univers i ty  of  Washington 
S e a t t l e ,  Washington 
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10:OO-10:15 a.m. Vibrio parahaemolyticus: Relat ion-  
sh ips  of  S t r a i n s  I s o l a t e d  from 
Human E n t e r i t i s  Outbreaks i n  
Japan and from Diseased Blue 
Crabs (Ca l l inec te s  sapidus)  i n  
Chesapeake Bay ................... T.  E. Lovelace and 

R. R .  Colwell 
Department of Biology 
Georgetown Univers i ty  
Washington, D. C .  

r 

10: 15-10:30 a.m. Recess 

10:30-10:45 a.m. The Reaction of  Surface Burns 
(Branding) i n  t h e  Crayfish ....... E.  Johnson and A .  K. Sparks 

College of F i she r i e s  
Univers i ty  of Washington 
S e a t t l e ,  Washington 

10:45-11:00 a.m. Histocheinical and His topathologica l  
S tudies  on Corals ,  P o r i t e s  spp . ,  
P a r a s i t i z e d  by Trematode 
Metacercariae .................... A .  Wong and T. C .  Cheng 

Department of Biology 
Lehigh Univers i ty  
Bethlehem, Pennsylvania 

11:OO-11:15 a.m. Microbial  I n f e c t i o n  i n  Regenerating 
Sea-Urchin Spines: Preliminary 
Observations ..................... P. T.  Johnson 

Center f o r  Pathobiology 
Unive r s i ty  of  Ca l i fo rn ia  
I rv ine ,  Cal i forn ia ,  

11:15-11:35 a.m. Microbial  I n s e c t  Control  - An 
....... I n t e r d i s c i p l i n a r y  Approach B. Maksymiuk 

Fores t ry  Sciences Laboratory 
Corva l l i s ,  Oregon 

11:35-11:50 a.m. Comparisons Between Di f f e ren t  Pox- 
Like Virus Diseases i n  Insec t s  ... M. Bergoin and C .  Vago 

S t a t i o n  de Recherches 
Cytopathologiques 

Sa in t -Chr is t01  
Montpel l ier ,  France 

- . - - --- .... 



SESSION 5 
Thursday Afternoon, August 21 

Chairman: D r .  John C .  Harshbarger 

1:30-1:45 p.m. Epizoot io logica l  Observations on the  
Microsporidioses of He l io th i s  
Species and the  Larval P a r a s i t e s  
Campoletis p e r d i s t i n c t u s  and 
Cardiochi les  n igr iceps  i n  North 
Carol ina ......................... W .  M. Brooks 

Department of Entomology 
North Carol ina S t a t e  Univers i ty  
Raleigh, North Carol ina 

1:45-1:30 p.m. The Effec t  of  Gamma Radiation on 
Growth Development and Morta l i ty  
of Hemerocampa leucostigma ....... E. A .  Hoffman and 

H. W .  Rossmoore 
Department of Biology 
Wayne S t a t e  Univers i ty  
De t ro i t ,  Michigan 

1:30-1:45 p.m. The Fungus Metarrhizium an i sop l i ae  
a s  a  Pathogen of  Mosquito 
Larvae ........................... D .  W .  Roberts 

Boyce Thompson I n s t i t u t e  
f o r  P lant  Research 

Yonkers, New York 

1:45-2:00 p.m. U l t r a s t r u c t u a l  Observations on a  
Sp i roche ta l  In fec t ion  of  the  
Brine Shrimp, Artemia s a l i n a  ..... G .  E .  Tyson 

Dept. of Biological  
S t ruc tu re  

Univers i ty  of Washington 
S e a t t l e ,  Washington 

2:OO-2:15 p.m. The Advantages of Pathological  
and Oncological Research wi th  
Inve r t eb ra te s  .................... H. E .  Kaiser 

Department of Anatomy 
School of Medicine 
George Washington Univers i ty  
Washington, D .  C .  

2:15-2:30 p.m. Incomparabi l i t ies  of  Spec i f i c  
C h a r a c t e r i s t i c  P lant  and 
Animal Tissues ................... H. E .  Kaiser 

Department of Anatomy 
School of  Medicine 
George Washington Univers i ty  
Washington, D .  C .  
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2 : 3 ' 3 - 2 : 4 5  p.m. Mitoses i n  Thin Sect ions of 
............ Asexual Hydras Car l ton  N. Nadolney 

Beekman-Downto-un Hospital  
170 William S t r e e t  
New York, New York 

2:45-3:00 p.m. The Fine S t ruc tu re  of Some 
of the Developmental Stages 
of Mattesia  g rand i s  
McLaughlin (Sporozoa, 
Neogregarinida) p a r a s i t e  of 
t h e  Boll  Weevil Anthonomus 
grandis  Boheman ........... J i r i  Vavra 

College of Veter inary Medicine 
Univers i ty  of I l l i n o i s  
Urbana, I l l i n o i s ,  and 
Roy E .  McLaughlin 
U.  S. Dept. of Agr icul ture  
Boll  Weevil Research Laboratory 
S t a t e  College, Miss i s s ipp i  



ABSTRACTS OF PAPERS 

SESSION 1 
Monday Afternoon 

Apparent i n  v ivo  Pathway of a  Granulosis  Virus Invasion and In fec t ion .  M. D .  
Summers, The Ce l l  Research I n s t i t u t e  and t h e  Department of Botany, The 
Univers i ty  of Texas, Aust in,  Texas. 

Early s t ages  of g ranu los i s  v i r u s  e n t r y  and i n f e c t i o n  of hos t  c e l l s  were 
s tud ied  by e l e c t r o n  microscopy i n  Trichoplusia  g l a rvae .  Prel iminary s t u d i e s  
i n d i c a t e  t h a t  unique mechanisms of v i r u s  e n t r y  and r e l e a s e  o f  t h e  v i r u s  genome 
may e x i s t .  

S tudies  on the  Alkali-Released Granulosis  Virus of Tr ichoplus ia  n i :  Density 
Gradient  P u r i f i c a t i o n  of some i n  v i t r o  Chemical and ~ h ~ s i c a f i r o ~ e r t i e s  
of  the  Virus and Virus Components. M. D .  Summers and J .  D.  Paschke, 
The C e l l  Research I n s t i t u t e  and the Department of Botany, The Univers i ty  
of Texas, Aust in,  Texas. 

Trichoplusia  g granu los i s  v i r u s  and a l k a l i - l i b e r a t e d  v i r u s  p a r t i c l e s  were 
p u r i f i e d  by a  combination of d i f f e r e n t i a l  and sucrose dens i ty-gradient  u l t r a -  
c e n t r i f u g a t i o n s .  Virus and v i r u s  components separa ted  by t h i s  method were 
i d e n t i f i e d  by e l e c t r o n  microscopy. Some of t h e i r  chemical and phys ica l  
p r o p e r t i e s  were determined i n  t h e  absence of t h e  inc lus ion  body. 

Repl ica t ion  of  a n  Inve r t eb ra t e  Virus i n  Ver tebra te  C e l l s .  E .  Kurstak, J . - R .  
C6t6, and S. Bel loncik,  Department of Microbiology & Immunology, Univers i ty  
of Montreal,  Montreal, Canada. 

0 
Densonucleosis v i r u s  (DNV) i s  a  DNA, naked icosahedra l ,  200 A v i r u s  showing 

42 capsomeres. DNA: p r o t e i n  r a t i o  of 37:63.  It i s  very v i r u l e n t  and of 
poly t ropic  na ture  f o r  i t s  o r i g i n a l  hos t  G a l l e r i a  mel lonel la  la rvae .  Cytopathic 
e f f e c t s  a r e  observed i n  mice L  c e l l s  4 days a f t e r  i nocu la t ion  wi th  DNV. They 
show a  roundness i n  t h e i r  shape followed by c l u s t e r i n g  and many syncytium a r e  
p resen t .  Feulgen p o s i t i v e  in t r a -nuc lea r  i nc lus ions  may be observed. Antigenic 
ma te r i a l  of  DNV i n  the  cytoplasm of L  c e l l s  i s  present  24 hours a f t e r  i n f e c t i o n .  
Later  heavy i n t r a n u c l e a r  f luo rescen t  i s  seen.  The r e p l i c a t i o n  of DNV v i r i o n s  
i n  L  c e l l s  i s  observed. I n f e c t i o n  of hea l thy  la rvae  is done wi th  those v i -  
r i o n s .  This  f i r s t  case  of  r e p l i c a t i o n  of an i n v e r t e b r a t e  v i r u s  i n  v e r t e b r a t e  
c e l l s ,  proved t h e  present  i n t e r e s t  i n  comparative v i ro logy.  

I n t e r a c t i o n  Between a  Granulosis  and a  Nuclear-Polyhedrosis Virus i n  the  
Larva of the  Armyworm, Pseudale t ia  unipuncta.  Y. Tanada and T. Hukuhara, 
Division of  Entomology, Univers i ty  of Ca l i fo rn ia ,  Berkeley, C a l i f o r n i a .  

A g ranu los i s  v i r u s  of  t h e  armyworm, Pseudale t ia  unipuncta,  i nc reases  the 
incidence of i n f e c t i o n  by a  nuclear-polyhedrosis  v i r u s  when t h e  two v i r u s e s  
a r e  fed together  t o  the  armyworm. The inc rease  i n  incidence has been analyzed 



q u a n t i t a t i v e l y .  Gnotobiot ic  s tudy wi th  t h e  use  of these  two v i r u s e s  and the  
armyworm, i n d i c a t e s  t h a t  o t h e r  microorganisms do not play a s i g n i f i c a n t  r o l e  
i n  t h e  i n t e r a c t i o n  of the  two v i r u s e s .  The g ranu los i s  v i r u s  has been separa ted  
i n t o  major components, and t h e i r  r o l e  i n  the  i n t e r a c t i o n  has been i n v e s t i g a t e d .  

T e s t s  on Addit ives t o  Prolong A c t i v i t y  of  Virus on Fol iage .  R .  P. Jaques ,  
Research S t a t i o n ,  Canada Department of Agr icu l tu re ,  Harrow, Ontar io ,  
Canada. 

The a c t i v i t y  of the  nuclear -polyhedros is  v i r u s  of Tr ichoplus ia  & i s  
reduced by more than 75% i n  4 days a f t e r  a p p l i c a t i o n  t o  leaves of  p l a n t s  i n  
p l o t s .  Some proteinaceous m a t e r i a l s ,  inc luding soy hydrolysa te  and peptonized 
milk, reduce t h e  r a t e  of i n a c t i v a t i o n  o f  the v i r u s ,  cons iderably  prolonging 
a c t i v i t y  of t h e  r e s idues  exposed t o  s u n l i g h t  o r  a n  a r t i f i c i a l  source of  u l t r a -  
v i o l e t  l i g h t .  

* 
Behaviour of*Milky Disease PaQogens i n  I n s e c t  Tissue Cu l tu re .  P. Luthy, 

Ch. Wyss, and L. E t t l i n  e r .  *Insect Pathology Research I n s t i t u t e  
S a u l t  S t e .  Marie, ** ~ w f s s  Federa l  I n s t i t u t e  of Technology, canada. 

An i n  v i t r o  system t o  s tudy vege ta t ive  growth and s p o r u l a t i o n  of  pathogens 
causing milky d i sease  wasdeveloped.  The organisms used i n  t h e  experiments 
were two European i s o l a t e s  from Melolontha melolontha and an American s t r a i n  
of 2. p o p i l l i a e  Dutky from P o p i l l i a  japonica .  

Spores o r  vege ta t ive  c e l l s  were inocula ted  i n  30 m l  t i s s u e  c u l t u r e  f l a s k s  
conta in ing  5 m l  of Grace 's  medium and 0 . 2  m l  of  l a r v a l  hemolymph of  a s p e c i e s  
of Phyllophaga (Scarabeidae, Coleoptera) .  Spores of a l l  t h r e e  s t r a i n s  
germinated r e a d i l y  i n  t h i s  environment and good vege ta t ive  growth was obta ined .  
The European i s o l a t e s  gave a n  e x c e l l e n t  sporu la t ion  r a t e ,  while  g. p o p i l l i a e  
Dutky grew abundantly but  d id  not  s p o r u l a t e  a t  a l l .  

As soon a s  t h e  spores  were mature they disappeared out  o f  t h e  medium and 
were found t o  be phagocytised by the  hemocytes. There was no evidence t h a t  t h e  
blood c e l l s  were a l s o  a b l e  t o  phagocytise v e g e t a t i v e  c e l l s .  A p a r a l l e l  i n  v ivo  
study wi th  Melolontha melolontha a s  hos t  revealed s i m i l a r  phagocytic a c t i o n  
of hemocytes towards t h e  t h r e e  milky d i s e a s e  s t r a i n s .  

The use fu lness  o f  t h e  above mentioned i n  v i t r o  system i s  d iscussed  i n  
connect ion wi th  the  taxonomy and the  mode of  a c t i o n ,  a s  wel l  a s  wi th  t h e  
success fu l  c u l t i v a t i o n  of milky d i s e a s e  pathogens i n  t h e  presence of h o s t  
hemolymph. 

Development and Fine S t r u c t u r e  o f  a  Poxlike Virus I n f e c t i n g  Estigmene acres 
Larvae. Robert R. Granados, Donald W .  Roberts ,  and Max Bergoin, Boyce 
Thompson I n s t i t u t e  f o r  P lan t  Research, Yonkers, New York. 

A v i r u s  which i s  morphologically s i m i l a r  t o  the poxviruses of  animals and 
man was found t o  mul t ip ly  i n  Estigmene acres (Lepidoptera: A r c t i i d a e )  l a rvae .  



Immature forms of  t h e  v i r u s  were formed i n  viroplasms i n  the  cytoplasm of 
adipose c e l l s  and hemocytes. Viroplasms were gene ra l ly  found near  t h e  nucleus 
and were composed of an e l e c t r o n  dense, g ranu la r  m a t e r i a l .  Immature p a r t i c l e s  
measured approximately 3500 8 i n  diameter and were surrounded by two u n i t  
membranes. Mature v i r i o n s  were found e i t h e r  f r e e  i n  the  c e l l  cytoplasm o r  
occluded wi th in  spheroida l ,  p r o t e i n  inc lus ion  bodies .  Mature v i r i o n s  were 
oval-shaped and measured 2500 2 X 3500 8 i n  s i z e .  The v i r i o n s  possessed an 
o u t e r  coa t  composed of s p h e r i c a l  u n i t s  approximately 300 2 i n  diameter.  
Virus p a r t i c l e s  had a  core o r  nucleoid surrounded by a  l a t e r a l  body. The 
coat  of t h e  core  was composed of two l aye r s ;  an o u t e r  l aye r  110 1 wide and an 
inne r  one 75 8 wide. The inner  l aye r  was smgoth but  the  o u t e r  l aye r  was 
compgsed of subuni t s  110 8 i n  length and 60 A i n  diameter .  Rod-like s t r u c t u r e s  
300 A i n  diameter and of unknown length  were observed i n  t h e  v i r a l  co re .  
Bungles of cytoplasmic f i b r i l s  were common i n  in fec t ed  c e l l s .  The f i b r i l s  were 
80 A i n  diameter  and t h e i r  length sometimes extended through t h e  e n t i r e  c e l l .  

Inc lus ion  Formation and Virus Occlusion i n  a  Nuclear Polyhedrosis and Granulosis  
of Tr ichoplus ia  g. Howard J. Arnott  and Max D.  Summers, The C e l l  Research 
I n s t i t u t e ,  The Univers i ty  of  Texas, Aust in,  Texas. 

The formation of v i r a l  and non-vi ra l  i nc lus ions  i n  nuclear  polyhedrosis  
v i r u s  in fec t ed  c e l l s  of Trichoplusia  g i s  descr ibed .  A r e l a t i o n s h i p  between 
"membrane-like" p r o f i l e s ,  f ibrous  ma te r i a l ,  and inc lus ion  bodies was shown 
which i s  be l ieved  t o  r evea l  a  poss ib l e  process by which p ro te in  sub-uni t s  a r e  

I 
assembled i n t o  a  growing c r y s t a l .  During the development f i b e r s  were f i r s t  
observed forming between e x i s t i n g  "membrane-like" p r o f i l e s .  The o r i g i n  of the  
p r o f i l e s  i s  unknown, bu t  they a r e  of a  composite s t r u c t u r e  not  previously shown 
i n  b i o l o g i c a l  systems. Observations suggest  t h a t  the  p r o f i l e s  a r e  r e l a t e d  t o  
or  i n t ima te ly  a s soc ia t ed  wi th  tubules  having a u n i t  membrane s t r u c t u r e ;  they 
may poss ib ly  be derived from the  nuclear  membrane. The f ibrous  ma te r i a l  
a s soc ia t ed  wi th  p r o f i l e s  a l s o  appears t o  be fused wi th  the  su r face  of growing 
c r y s t a l s .  A p a r t l y  ordered s t r u c t u r e  exh ib i t ing  a  l i n e  p e r i o d i c i t y  s i m i l a r  
t o  t h a t  of c r y s t a l s  can be seen i n  t h e  f ibrous  ma te r i a l .  

I A s i m i l a r  f ib rous  ma te r i a l  was a l s o  observed i n  g ranu los i s  v i r u s  in fec t ed  
f a t  body c e l l s  and was o f t e n  in t ima te ly  a s soc ia t ed  wi th  growing, but  abe r ran t ,  
i nc lus ion  formation. However, "membrane-like" p r o f i l e s  were not observed i n  
t h e  r e p l i c a t i o n  of  t h e  g ranu los i s  v i r u s .  

Inc lus ions  may be formed i n  the presence of l a rge  numbers of naked v i r u s  
p a r t i c l e s ,  but  v i r a l  occ lus ion  only occurs a f t e r  a c q u i s i t i o n  of the  ou te r  
membrane. Poss ib l e  explanat ions f o r  these  observa t ions  a r e  d iscussed .  

V i r a l  Repl ica t ion  i n  t h e  Tent C a t e r p i l l a r  (g. d i s s t r i a )  Midgut In fec t ed  wi th  
a  Cytoplasmic Polyhedrosis Virus.  Y.  Hayashi and T. Kawarabata, I n s e c t  
Pathology Research I n s t i t u t e ,  Sau l t e  S te .  Marie, Ontario,  Canada. 

The syn thes i s  of  c e l l u l a r  RNA continues i n  t h e  midguts o f  l a rvae  in fec t ed  
wi th  a  cytoplasmic polyhedrosis  v i r u s .  It  i s  r ap id ly  blocked (90%) by a c t i n o -  
mycin D a t  a  concent ra t ion  of 1 pg/ la rva .  A t  t h i s  concent ra t ion ,  actinomycin 
D does not i n h i b i t  t h e  syn thes i s  of v i r a l  RNA. Three spec ie s  of virus- induced RNA 



can be obtained from in fec t ed  c e l l .  A heavier  RNA (22s) presumably s i n g l e  
s t randed,  i s  s e n s i t i v e  t o  r ibonuclease and the o the r  two (15 and 12s) a r e  
p a r t i a l l y  r e s i s t a n t  t o  t h e  enzyme. These enzyme r e s i s t a n t  po r t ions  of  these  
l a t t e r  two RNA's a r e  double-stranded and a r e  re leased  from the  v i r i o n s  i n  the  
c e l l ,  while  the  s e n s i t i v e  p a r t s  a r e  s i n g l e  s t randed suggest ing the  v i r a l  
s p e c i f i c  m-RNA. I n  f a c t ,  v i r u s  induced RNA was ex t r ac t ed  from t h e  polyribosomal 
f r a c t i o n  a s  s i n g l e  s t randed i n  the  presence o f  actinomycin D. 

On the o t h e r  hand, the  assembling of v i r a l  RNA and p r o t e i n  t o  form v i r i o n s  
was c a r r i e d  out  i n  t h e  presence of a n t i b i o t i c s .  No i n h i b i t i o n  of  v i r i o n  
formation occurs by actinomycin D (1-2 p g l l a r v a ) ,  but  100% i n h i b i t i o n  by 
puromycine0 ~ g l l a r v a ) .  The mechanism of v i r a l  r e p l i c a t i o n  w i l l  be d iscussed .  

SESSION 2 
Tuesday Morning 

I n s e c t i c i d a l  Mycotoxins from Aspergi l lus  f lavus .  R. L .  Beard and G .  S. Walton, 
The Connecticut Agr i cu l tu ra l  Experiment S t a t i o n ,  P. 0 .  Box 1106, New 
Haven, Connect icut .  

Water e x t r a c t s  of c u l t u r e s  of Aspergi l lus  f l avus  var .  columnaris have 
i n s e c t i c i d a l  p rope r t i e s  a g a i n s t  young s t ages  of s e v e r a l  spec ie s  of i n s e c t s .  
Kojic ac id  has  been i d e n t i f i e d  a s  one such product ,  but  o the r s  r e s u l t  from 
d i f f e r e n t  media i n  which the  fungus i s  grown. S tudies  on the  production, 
i s o l a t i o n ,  and c h a r a c t e r i s t i c s  of these  metabolic  products and t h e i r  e f f e c t s  
on i n s e c t s  w i l l  be repor ted .  

A Fungus Disease of P lan t -Pa ras i t i c  Nematodes. Richard M. Sayre, Nematology 
I n v e s t i g a t i o n s ,  U.S.D.A., ARS, CRD, Plan t  Indus t ry  S t a t i o n ,  B e l t s v i l l e ,  
Mary land. 

A phycomycetous fungus, Catenaria  a n g u i l l u l a e ,  a  p a r a s i t e  of phytonematodes, 
was i s o l a t e d  from greenhouse s o i l  and cu l tu red .  Zoospores o f  the  fungus were 
t e s t e d  f o r  t h e i r  v i ru l ence  t o  the nematodes, Panagrel lus  red iv ivus  and Ditylenchus 
d i p s a c i .  A l i n e a r  r e l a t i o n s h i p  was shown t o  e x i s t  between increas ing  numbers of 
zoospores and the  incidence of t h e  fungus d i sease  i n  nematodes i n  v i t r o .  An 
approximation of t h e  number of zoospores necessary t o  cause 50% m o r t a l i t y  of 
the  two nematode spec ie s  was made. The fungus developed more r ap id ly  a t  28°C 
than  a t  t h e  lower temperatures.  g. d i p s a c i  was l e s s  s u s c e p t i b l e  t o  a t t a c k  
from the  fungus than  P. red iv ivus .  A pH of 9 and a  low s a l t  concent ra t ion  
favored the  rap id  development of  t h e  fungus i n  nematodes. Many more zoospores 
were requi red  i n  sand and s o i l  t o  achieve t h e  same incidence of the  d i sease  
than  i n  l i q u i d  c u l t u r e s .  The t e s t s  i nd ica t ed  t h a t  t h i s  fungus i s o l a t e  was not  
a  very  e f f e c t i v e  b i o l o g i c a l  c o n t r o l  agent  under condi t ions  used. 



The Role of Two Pathogens i n  Natural Control of P o r t h e t r i a  d i s p a r .  Charles C .  
Doane, The Connecticut Agr i cu l tu ra l  Experiment S t a t i o n ,  Box 1106, New 
Haven, Connect icut .  

The nuclear  polyhedrosis  v i r u s  (NPHV) and a v a r i a n t  of S t re tococcus  
f a e c a l i s  a r e  apparent ,  primary pathogens o f  the  gypsy moth. NPHV i s  passed 
from genera t ion- to-genera t ion  on the su r faces  of eggs. There i s  high frequency 
o f  t ransmiss ion  and subsequent l a t e n t  i n f e c t i o n .  S u s c e p t i b i l i t y  of f i r s t -  
i n s t a r  l a rvae  may vary  g r e a t l y  and i s  due, i n  p a r t ,  t o  environmental i n f luences  
on the unhatched l a rva .  The mor ta l i t y  of  f i r s t - i n s t a r  la rvae  from d i f f e r e n t  
f i e l d  populat ions ranged from l e s s  than 5% t o  over 80%. These labora tory  
s t u d i e s  of i n d i v i d u a l l y  reared  la rvae  showed t h a t  mor t a l i t y  from i n f e c t i o n  
from t h e  egg was most l i k e l y  t o  occur i n  the  f i r s t  i n s t a r .  Those surv iv ing  
t h e  f i r s t  i n s t a r  r a r e l y  died from polyhedrosis .  

F i e ld  s t u d i e s  on t h e  development of ep izoo t i c s  i n d i c a t e  t h a t ,  a f t e r  t h e  
f i r s t  i n s t a r ,  d i s e a s e  spread i s  density-dependent and t h a t  t h e  behavior of the  
la rvae  inc reases  r e l a t i v e  dens i ty .  2. f a e c a l i s  was an important pathogen i n  
the  outbreaks and i t s  pathogenic and c u l t u r a l  c h a r a c t e r i s t i c s  w i l l  be discussed 
a s  time permits .  I t  i s  found couunonly i n  d i sease  outbreaks i n  t h e  f i e l d  i n  
a s s o c i a t i o n  wi th  NPHV. It was highly pathogenic t o  labora tory- reared ,  v i r u s -  
f r e e  la rvae  and produced symptons s i r d l a r  t o  those observed i n  the f i e l d .  

Three Fungi Tested f o r  Control o f  t h e  Cowpea Curculio Chalcodermus aeneus 
(Boheman). James V .  Be l l ,  U.S.D.A., ARS, Entomology Research Divis ion ,  
Box 3-187, Char les ton ,  South Carol ina .  

Larvae of the  cowpea c u r c u l i o  Chalcodermus aeneus (Boheman) were labora tory  
t e s t e d  f o r  s u s c e p t i b i l i t y  t o  fungus d i seases .  Sp ica r i a  r i l e y i  was unable t o  
i n f e c t  the  i n s e c t ,  bu t  two o t h e r  c l o s e l y  r e l a t e d  fungi ,  Metarrhizium an i sop l i ae  
and Beauveria bass iana ,  each s i g n i f i c a n t l y  reduced c u r c u l i o  populat ions when 
t h e  conid ia  were app l i ed  d i r e c t l y  from sporu la t ing  labora tory  c u l t u r e s  o r  a f t e r  
they were a i r - d r i e d  i n  s o i l  f o r  40 days. Beauveria was a l s o  p a d o g e n i c  t o  
a d u l t s .  I n  small  f i e l d  t e s t s  only Metarrhizium was e f f e c t i v e  a s  a  con t ro l  agent .  

X- I r r ad ia t ion  and Pseudomonas-Suscept ibi l i ty  of Larvae of Tenebrio mol i to r .  
H. S. Ducoff, Bet ty  Mortimore, and Jan ice  L. Crossland, Department of  
Physiology and Biophysics,  Univers i ty  of I l l i n o i s ,  Urbana, I l l i n o i s .  

Larvae of Tenebrio mol i tor  a r e  h ighly  suscep t ib l e  t o  i n j e c t e d  Pseudomonas 
a e r u ~ i n o s a .  I n j e c t i o n  of 200 t o  300 b a c t e r i a  ( i n  3-6 u l  of Grace's medium) 
k i l l e d  a t  l e a s t  90% o f  t h e  la rvae  w i t h i n  4 days; i n j e c t i o n  of 20-30 b a c t e r i a  
k i l l e d  50% o r  l e s s  of t h e  l a rvae  wi th in  1 week, w i th  few a d d i t i o n a l  deaths 
i n  t h e  fol lowing 2 weeks. Larvae exposed t o  X-ray doses of 4000 R o r  more 
r a r e l y  develop i n t o  v i a b l e  a d u l t s ,  but  u sua l ly  surv ive  t o  pupation, and even 
a f t e r  doses o f  15000 R, l a rvae  surv ive  f o r  many weeks. X-ray doses of 5000 R 
had no d e t e c t a b l e  e f f e c t  on t h e  response of l a r v a l  Tenebrio t o  subsequent 
i n j e c t i o n s  of Pseudomonas, but  when doses of 9000 o r  12000 R were administered 



24 hours p r i o r  t o  i n j e c t i o n  of 20-30 pseudomonads, most la rvae  died wi th in  4 
days. We have reported e a r l i e r  t h a t  endogenous i n f e c t i o n  does not  c o n t r i b u t e  
t o  the acute  l e t h a l  syndrome i n  i r r a d i a t e d  a d u l t s  of T r i b o l i u ~ ;  the present  
experiments i n d i c a t e  t h a t  mid- le thal  X-ray doses do not  a f f e c t  s u s c e p t i b i l i t y  
t o  i n j e c t e d  pathogens, bu t  supra - l e tha l  doses do i n t e r f e r e  wi th  the d isease-  
r e s i s t a n c e  processes of larvae  of Tenebrio. (Work supported by Grant HD 3163, 
U .  S. Public Health Serv ice ) .  

Comparative A c t i v i t i e s  of Di f fe ren t  I s o l a t e s  of B a c i l l u s t l u r i n g i e n s i s  var  a l e s t i  
a g a i n s t  the Tobacco Budworm. Howard T .  Dulmage, U.S.D.A., ARS, P. 0. Box 
1033, Brownville, Texas. 

While i t  was known f o r  some time t h a t  the production of i n s e c t i c i d a l  
a c t i v i t y  by i s o l a t e s  of Bac i l lus  thur ing iens i s  v a r i e s  according t o  t h e  serotype 
t e s t e d ,  i t  i s  of i n t e r e s t  t o  know i f  t h i s  v a r i a t i o n  a l s o  e x i s t s  between 
d i f f e r e n t  i s o l a t e s  of the same serotype.  This paper r e p o r t s  a  survey of the 
i n s e c t i c i d a l  a c t i v i t y  of severa l  i s o l a t e s  of B. t h u r i n a i e n s i s  va r  a l e s t i  a s  
determined us ing the  tobacco budworm, 5. vi rescens ,  a s  a  t e s t  organism. Resul ts  
a r e  repor ted  i n  I n t e r n a t i o n a l  Units  a s  determined through comparative bioassay6 
with the proposed s tandard  E-61. The s ign i f i cance  of t h i s  d a t a  f o r  t h e  develop- 
ment of t h i s  microbiological  i n s e c t  c o n t r o l  agent i s  discussed.  

Charac te r i za t ion  of Cytoplasmic Polyhedrosis  Virus RNA. Y.  Hayashi and T.  
Kawarabata, I n s e c t  Pathology Research I n s t i t u t e ,  Sau l t e  S t e .  Marie, 
Ontario,  Canada. 

Vi ra l  RNA was ex t rac ted  by phenol method from p u r i f i e d  v i r i o n s .  This RNA 
appears a s  f ib rous  form i n  a lcohol ,  e t h e r  and acetone s i m i l a r  t o  t h a t  of DNA. 
The molar r a t i o  of base compositions i s  complementary i . e . ,  r a t i o s  of 
aden ine lu rac i l  and guanine/cytosine a r e  nea r ly  the  same. The guaninelcytos ine  
content  i s  about  43% of t o t a l  nucleot ide .  Two species  of RNA, with sedimentat ion 
constants  o f  12 and 15s were ext rac ted  from the v i r i o n s .  On e lec t rophores i s  
i n  polyacrylamide g e l s  these  s i z e  c l a s s e s  can be f u r t h e r  resolved t o  a t  l e a s t  
5 fragments of RNA. These fragments a r e  r e s i s t a n t  t o  r ibonuclease provided t h a t  
the  concentra t ions  o f  i o n i c  s t r eng th ,  a s  we l l  a s  t h a t  of the  enzyme, a r e  s u i t a b l y  
ad jus ted .  They e x h i b i t  a  sharp  melting p r o f i l e  wi th  a  Tm. 

By these  c r i t e r i a ,  the  v i r a l  RNA was considered a s  double stranded.  

I n f e c t i o n  of the Boll  Weevil by I r idescen t  Virus. R .  E .  McLaughlin and 
H. A .  S c o t t ,  U.S.D.A., ARS, Entomology Research Division,  Boll Weevil 
Research Laboratory, P. 0 .  Box 5367, S t a t e  College, Miss iss ippi .  

i r i d e s c e n t  v i r u s ,  in jec ted  intrahemocoelical ly o r  inges ted ,  in fec ted  
l a r v a l  and a d u l t  b o l l  weevils (Anthonomus g rand i s ) .  Virus from in fec ted  weevils 
infected  the wax moth, Ga l l e r i a  mel lonel la ,  and was a l s o  s e r o l o g i c a l l y  i d e n t i c a l  
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t o  the  i n i t i a l  ma te r i a l .  Probi t -analys is  of mortal i ty-response-data t o  va r i ed  
concent ra t ions  of  a  s tandard suspension fed t o  a d u l t  weevils  showed a  d e f i n i t e  
c o r r e l a t i o n  t o  v i r u s  concent ra t ion .  The v i r u s ,  incorporated i n  a  viscous 
feeding-st imulant  b a i t  placed on a  roof top  o r  sprayed on co t ton  f o l i a g e  i n  
f i e l d  cages i n f e c t e d  weevi ls  up t o  7  days, and even a t  14 days continuous 
exposure some i n f e c t i v e  v i r u s  remained. P ro tec t ion  of  a  non-inclusion type 
v i r u s  by formulat ions such a s  those used a s  b a i t s  f o r  the  b o l l  weevil encourage 
f u r t h e r  inves t iga t ions  f o r  poss ib le  con t ro l  usage. 

Bol l  Weevil Tissue Cul ture .  R. E .  McLaughlin, M. R .  Be l l ,  and G .  B. McReynolds, 
USDA, ARS, Entomology Research Division,  Bol l  Weevil Research Laboratory, 
P. 0. Box 5367, S t a t e  College, Miss iss ippi .  

Embryonic t i s s u e  from b o l l  weevils  (Anthonomus grandis )  was used i n  a t tempts  
t o  develop primary c e l l  c u l t u r e s  from which c e l l  l i n e s  could be grown, and which 
might a l s o  enable us t o  c u l t u r e  ovarian t i s s u e .  Embryonic t i s s u e  has been 
maintained i n  primary c u l t u r e s ,  wi th  c e l l  movement highly a c t i v e  a s  long a s  5 
days.  C e l l s  from e a r l y  eyespot s t age  embryos were grown f o r  36 days i n  c u l t u r e s  
and produced l a rge  c e l l  aggregates ,  some of which were 730 microns in diameter.  
They were unattached t o  t h e  g l a s s ,  and formed rounded, apparent ly  hollow 
s t r u c t u r e s .  These t i s s u e s  were pulsing a t  30 days.  

SESSION 3 
Tuesday Afternoon 

Basal C e l l  Hyperplasia i n  the  Sof t -Shel l  Clam, % a r e n a r i a .  Marcia M. Barry 
and Paul P. Yevich, National Marine Water Qual i ty  Laboratory, P. 0. Box 
277 ,  West Kingston, Rhode I s l and .  

Prel iminary examination of s o f t - s h e l l  clams, & a r e n a r i a ,  from one 
sampling poin t  i n  Point J u d i t h  Pond, Narraganset t ,  Rhode Is land showed a  
number of animals wi th  f o c a l  a r e a s  of marked basa l  c e l l  hyperplasia  of g i l l  
f i laments  and extens ive  hyperplas ia  of kidney epi the l ium which involves t h e  
e n t i r e  kidney. The study w i l l  be expanded t o  inc lude  samples c o l l e c t e d  from 
o t h e r  s i t e s  i n  P t .  Jud i th  Pond a s  wel l  a s  from o the r  bays and e s t u a r i e s  along 
the  Rhode I s l and  coas t .  

! 
Pathology of Labyrinthomyxa Disease i n  Bivalve Mollusca. J .  G .  Mackin, Texas 

A6M Univers i ty ,  Department of Biology, College S t a t i o n ,  Texas. 

Cer t a in  d i seases  of b iva lve  molluscs such a s  the  Aus t ra l i an  Winter Disease, 
Denman I s l and  d i s e a s e ,  Malpeque Bay d i sease ,  and s e v e r a l  o the r s  caused by 
Labyrinthomyxa a, have a  common pathologica l  syndrome, involving primary 
a t t a c k  on g i l l ,  mantle,  and gut  e p i t h e l i a ,  b a c t e r i a l  complication and bacteremia, 
and invas ion  and l y s i s  of  Leidig c e l l  t i s s u e .  A new method of d iagnos is  of  
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these  d i s e a s e s  i s  presented .  Small populat ions of o y s t e r s  a r e  r i d  of  b a c t e r i a  
by menas of a n t i b i o t i c  t rea tment ,  and subjec ted  t o  s t r e s s .  Mantle from oys te r s  
i n  advanced d i s e a s e  i s  used t o  make impression mounts on s l i d e s  and t h e  
p a r a s i t e s  thus  t r a n s f e r r e d  a r e  s t a ined  va r ious ly  and d iagnos is  made under t h e  
microscope. 

E f f e c t  of  Host Age on t h e  Development of Trematode Larvae. John E .  Ubelaker,  
Department of Biology, Southern Methodist Univers i ty ,  Da l l a s ,  Texas. 

Age-related d i f f e r e n c e s  i n  pelecypods a r e  presented r e l a t i v e  t o  t h e i r  
s u s c e p t i b i l i t y  t o  trematode i n f e c t i o n s .  The da ta  presented i n d i c a t e  t h a t  
Pisidium adamsi can  be in fec ted  a t  any age and t h a t  t h e  length  of time requi red  
f o r  development of t h e  l a rvae  t o  t h e  c e r c a r i a l  s t a g e  i s  dependent upon age of 
the  pelecypod. Mor ta l i ty  of  clams i s  probably r e l a t e d  t o  mechanical damage o r  
hypoglycemia. 

An Amoeba Associated wi th  Mass M o r t a l i t i e s  of  Crassos t rea  commercialis i n  
T a h i t i  French Polynesia.  Thomas C .  Cheng, Dept. of Biology, Lehigh Univ., 
Bethlehem, Pennsylvania. 

Attempts t o  e s t a b l i s h  a  commercial o y s t e r  indus t ry  a t  Tarlvao,  T a h i t i ,  
French Polvnesia.  dur ine  t h e  l a s t  f i v e  vea r s  have met wi th  l i t t l e  success due - ~ , - ,  - 
t o  mass m o r t a l i t i e s .  Specimens of  Crassos t rea  commercialis c o l l e c t e d  from 
chis  s i t e  were flown co Hawaii for  examination. Although the va lves  o f  these  
oys te r s  were t i g h t l y  held together  by t h e  adductor muscles upon a r r i v a l ,  
h i s t o l o g i c a l  examinations revealed t h a t  t h e  va r ious  body t i s s u e s  were under- 
going n e c r o t i c  a l t e r a t i o n s  comparable t o  those  described by Sparks and Pauley 
(1964) .  Numerous t rophic  amoebae, averaging 0.010 mm i n  g r e a t e s t  diameter ,  
were found i n  t h e  lumina of  t h e  stomachs and i n t e s t i n e s .  I n  a d d i t i o n ,  amoebae 
were found i n  t h e  process of pene t ra t ing  t h e  l i n i n g  epi the l ium,  i n  the  
i n t e r a c i n a r  spaces and pene t ra t ing  the  a c i n i  of t h e  d i g e s t i v e  gland,  i n t e r -  
mingled wi th  Leydig c e l l s ,  and i n  t h e  gonads. These amoebae a r e  cha rac te r i zed  
by t h e  presence of a  v e s i c u l a r  nucleus,  production o f  lobopodia, and conspicuous 
food vacuoles .  A nonspeci f ic  leucocytos is  was observed. It i s  not known whether 
these  amoebae a r e  t h e  c a u s a t i v e  agents  of  t h e  m o r t a l i t i e s  o r  secondary invaders .  

Inhe r i t ance  of Abnormal Tissue Growths i n  t h e  Pulmonary Cavity of Biomphalaria 
g l a b r a t a .  Charles  S.  Richards,  Laboratory of P a r a s i t i c  Diseases,  National  
I n s t i t u t e s  of Health,  Bethesda, Maryland. 

I n  the  course of s t u d i e s  on b i o l o g i c a l  c o n t r o l  of Biomphalaria o l a b r a t a ,  
molluscan in termedia te  hos t  and v e c t o r  of Schistosoma mansoni, an abnormal 
growth was occas iona l ly  observed i n  the  pulmonary c a v i t y .  Examination of 
f r e s h  t i s s u e s  and f ixed  and s t a ined  s e c t i o n s  has s o  f a r  f a i l e d  t o  incr iminate  
an e t i o l o g i c  agen t .  
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Genetic records enabled t r a c i n g  the  occurrence of t h e  growths back t o  a  
common source ,  suggest ing inhe r i t ance  was involved.  Se lec t ion ,  i s o l a t e d  
r e a r i n g ,  and s e l f - f e r t i l i z a t i o n  r e s u l t e d  i n  s t r a i n s  with increased frequency, 
and c r o s s - f e r t i l i z a t i o n  demonstrated t ransmiss ion  of  t h e  tendency f o r  production 
of  t h e  growths. Evident i n  s n a i l s  only a  few days o l d ,  t h e  growths maintained 
c o n s i s t e n t  s i z e  and l o c a t i o n  i n  ind iv idua l  s n a i l s ,  graving  propor t ionate ly  
wi th  the r e s t  of t h e  s n a i l .  

Small growths had no apparent  e f f e c t  on t h e  s n a i l s ,  but  ex tens ive  growths 
occluded the  pulmonary c a v i t y  and made r e t r a c t i o n  i n t o  t h e  s h e l l  impossible.  
Information on inhe r i t ance  of abnormal growths i n  g .  g l a b r a t a ,  a s  a  gene t i c  
model, may h e l p  expla in  occurrence of  some growths i n  o t h e r  mollusks. 

An Epizootic  Disease wi th  Sarcomatoid A f f i n i t i e s  i n  the  Edible Mussel, Mytilus 
e d u l i s .  C .  Aust in Far ley ,  F i sh  & Wild l i f e  Service,  B io log ica l  Laboratory, 
Bureau o f  Commercial F i she r i e s ,  U .  S. Department of t h e  I n t e r i o r ,  Oxford, 
Maryland. 

I n  two samples of l i v e  mussels (Mytilus e d u l i s )  from Yaquina Bay, Oregon, 
3  of  43 (7%) received on September 4, 1968, and 7 of 57 (12%) received on 
February 4 ,  1963, had p r o l i f e r a t i v e  invas ive  l e s i o n s  which cons is ted  of  un- 
d i f f e r e n t i a t e d  hemocyte-like c e l l s .  These c e l l s  were cha rac te r i zed  by ovoid 
o r  indented in t e rphase  n u c l e i ,  7 t o  1 3 ~  i n  diameter  ( 2  t o  4 times l a r g e r  than 
normal hemocyte n u c l e i ) .  Nuclei contained a  r e t i c u l a t e d  p a t t e r n  of deoxyribo- 
nuc le i c  ac id  (DNA) and 1 t o  a s  many a s  5 DNA-ringed feulgen-negative n u c l e o l i .  
Mi to t i c  f i g u r e s  were common which showed the same degree of  enlargement a s  
in terphase  n u c l e i .  This f e a t u r e  appeared t o  be due t o  excess ive  numbers of 
chromosomes. Tr ipo la r  f i g u r e s  and d isp laced  chromosomes were i n t e r p r e t e d  a s  
evidence f o r  polyploidy.  Live c e l l s  were ag ranu la r ,  amoeboid, and very  
s lugg i sh ;  t h e i r  movement resembled most c l o s e l y  t h a t  seen i n  hyal ine  hemocytes. 
Binucleate c e l l s  were r epor t ab le  and were i n t e r p r e t e d  a s  evidence fo r  asynchronous 
d i v i s i o n  (karyokinesis  without  concommitant c y t o k i n e s i s ) .  

Ear ly  cases ,  i n  which l e s ions  were loca l i zed  i n  the v e s i c u l a r  connect ive 
t i s s u e  of  the  mantle,  showed no gross  pathology. Advanced cases  had dense 
d isseminat ions  of a t y p i c a l  c e l l s  throughout the t i s s u e s ,  w i th  s igns  of  de- 
gene ra t ive  changes (pyknosis and reduced m i t o t i c  a c t i v i t y  i n  "neoplast ic"  
c e l l s )  and marked suppress ion  of gametic development. Mussels i n  t h i s  phase 
of t h e  d i sease  usua l ly  showed gross  emaciat ion and weakness which, combined 
wi th  observed cyto logic  degenera t ive  changes, impl ies  a  te rminal  phase of the 
d i s e a s e .  

The o r i g i n  of these  a t y p i c a l  p r o l i f e r a t i v e  c e l l s  i s  unknown. Thei r  
morphologic c h a r a c t e r i s t i c s ,  t h e  occurrence of e a r l y  f o c i  i n  t h e  connect ive 
t i s s u e ,  and t h e  d i f f u s e  na ture  of t h e  invasion,  however, suggest a  r e t i c u l a r  
(hemolymph system) o r i g i n .  The d i so rde r  has many f e a t u r e s  s i m i l a r  t o  ret iculum 
c e l l s  sarcoma or  leukemia of v e r t e b r a t e s .  
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Hemolymph Free Amino Acid Composition of Crassos t r ea  v i r g i n i c a  I n f e c t e d  wi th  
Bucephalus sp .  and Minchinia n e l s o n i .  S .  Y.  Feng, E.  A .  K h a i r a l l a h  and 
W .  3 .  Canzonier,  Marine Research Laboratory and B io log ica l  Sc iences  
Group, Un ive r s i ty  of Connect icut ,  Noank, Connect icut  and New J e r s e y  
Oyster  Research Laboratory,  Rutgers ,  The S t a t e  Un ive r s i ty ,  New Brunswick, 
New J e r s e y .  

Oysters  obta ined  from the  Navesink River ,  New J e r s e y ,  were exposed t o  t h e  
i n f e c t i o n  of Minchinia n e l s o n i  by t r a n s p l a n t i n g  them t o  Delaware Bay, an endemic 
a r e a  o f  t he  d i s e a s e .  In  June 1967, a f t e r  a  9-month res idence  i n  the  Bay, t h e  
animals  were exsanguinated and f i x e d  f o r  hemolymph f r e e  amino a c i d  a s  w e l l  a s  
h i s t o p a t h o l o g i c  ana lyses .  Based on h i s topa tho log ic  examinat ions,  o y s t e r s  
were d iv ided  i n t o  four  groups: t he  normals (12) ,  t h e  Bucephalus- infected ( 9 ) ,  
t h e  M.  ne l son i - in fec t ed  (13) and the  Bucephalus-Minchinia-infected ( 3 ) .  
~ e r n o i ~ m ~ h  samples were pooled according  t o  t h e  four  c a t e g o r i e s .  The pooled 
samples were depro te in i zed  and u l t r a f i l t e r e d ;  t he  u l t r a f i l t r a t e s  were a p p l i e d  
t o  the  columns of Beckman Model 120C Amino Acid Analyzer .  

The r e s u l t s  showed d i s t i n c t  q u a l i t a t i v e  and q u a n t i t a t i v e  changes i n  t h e  
composi t ion of hemolymph f r e e  amino a c i d s  of t he  i n f e c t e d  o y s t e r s ,  a s  c o n t r a s t e d  
w i t h  the  normals. Twelve amino a c i d s  were common t o  a l l  groups, a l though 
c o n c e n t r a t i o n s  of t hese  amino a c i d s  were o f t e n  q u i t e  v a r i a b l e  i n  i n f e c t e d  
o y s t e r s .  Arginine and l y s i n e  were de tec t ed  only  i n  the  normal and Bucephalus- 
i n f e c t e d  groups r e s p e c t i v e l y .  The presence o f  $'-aminobutyric a c i d  was an  
unique f e a t u r e  of t h e  hemolymph o f  t h e  Minchin ia- infec ted  and Bucephalus- 
Minchin ia- infec ted  o y s t e r s ,  whi le  phosphoserine was found e x c l u s i v e l y  i n  t h e  
normal and Bucephalus- infected o y s t e r s .  Taurine,  which was p r e s e n t  i n  h igh  
c o n c e n t r a t i o n s ,  was t h e  only  su lphur-conta in ing  compound d e t e c t e d .  The 
concen t ra t ions  of t a u r i n e  and phosphoethanolamine i n  a l l  i n f e c t e d  o y s t e r s  
were reduced t o  approximately one h a l f  of t h e  normals. Glutamic a c i d ,  g l y c i n e ,  
a l a n i n e  and B-alanine were p resen t  i n  r e l a t i v e l y  h igh  concen t ra t ions  and 
e x h i b i t e d  cons ide rab le  q u a n t i t a t i v e  f l u c t u a t i o n s  i n  the  i n f e c t e d  o y s t e r s .  No 
f r e e  aromatic  amino a c i d s  were d e t e c t e d  i n  t h e  normal and i n f e c t e d  o y s t e r s .  
The p o s s i b l e  metabolic  s i g n i f i c a n c e  of t h e  d a t a  w i l l  be d i scussed .  

Host C e l l u l a r  Response t o  Larva l  Trematode Transplants  i n  Helisoma duryi 
Normale. Herbert  W .  F. Yee and Thomas C .  Cheng, Department of Biology, 
Lehigh U n i v e r s i t y ,  Bethlehem, Pennsylvania.  

Third gene ra t ion  r e d i a e  o f  t he  a v i a n  f l u k e ,  Philophthalmus g r a l l i ,  were 
t r a n s p l a n t e d  i n t o  t h e  hepatopancreas and cephalopedal  s i n u s  reg ions  of t he  
s n a i l ,  Helisoma duryi normale. The r e d i a e  were obtained from i n f e c t e d  reg ions  
of Tarebia g r a n i f e r a ,  washed i n  BSS o r  phys io log ica l  s a l i n e ,  concen t ra t ed  by 
c e n t r i f u g a t i o n ,  and i n j e c t e d  i n t o  t h e  hos t  s n a i l s  w i t h  a  hypodermic sy r inge  
f i t t e d  wi th  g l a s s  needle .  Examination of p a r a f f i n  mounted, haematoxylin and 
eos in  s t a i n e d  s e c t i o n s  of s n a i l  t i s s u e  f i x e d  a t  s p e c i f i c  time i n t e r v a l s  showed 
moderate hos t  r e a c t i o n  up t o  24 hour fol lowing t r a n s p l a n t a t i o n .  There was 
amoebocytic i n f i l t r a t i o n  i n t o  t h e  r e d i a e  found w i t h i n  t h e  cephalopedal  s i n u s  
w i t h  no evidence o f  f i b r o b l a s t i c  involvement.  A t  48 hours ,  t h e  connect ive  
t i s s u e  reg ions  around the  c e r c a r i a e  became more compact. A hundred and twenty 
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hours a f t e r  t r ansp lan ta t ion ,  the  c e r c a r i a e  were i s o l a t e d  by hypertrophic 
transformed f i b r o b l a s t s .  Granuloma development was q u i t e  pronounced a t  240 
hours wi th  ex tens ive  f i b r o b l a s t i c  accumulation around a  c e n t r a l  co re  of i n t a c t  
or  degenerat ing ce rca r i a  i n f i l t r a t e d  wi th  amoebocytes. 

Preliminary Studies  on Tissue Transplant  Immunity i n  Gastropod Molluscs. 
Pe ter  C .  Galloway and Thomas C .  Cheng, Department of Biology, Lehigh 
Univers i ty ,  and Department of Zoology, Univers i ty  of Hawaii. 

Digest ive gland t i s s u e s  from Helisoma duryi normale (HI-3) ( a l l o g r a f t s ) ,  
H. t r i v o l v i s  (xenograf t s ) ,  Tarebia g r a n i f e r a  (xenograf t s ) ,  and Melania newcombi - 
(xenograf t s )  were t ransplanted  i n t o  the  cephalopedal s inuses  of H. duryi 
normale (HI-2) and t h e i r  f a t e s  were t raced  by examining h i s t o l o g i c a l  s ec t ions  
f ixed  a t  24, 48, 96, 192, and 384 hours pos t - t r ansp lan ta t ion .  It  i s  apparent  
t h a t  t h e  r e c i p i e n t s  a r e  capable of d i f f e r e n t i a t i n g  between a l l o g r a f t s  and 
xenografts  s ince  host  r eac t ions  'directed a t  the  l a t t e r  a r e  more rap id  and 
gene ra l ly  more severe .  The rapid  d i s s o c i a t i o n  of the  ac ina r  c e l l s  of t r a n s -  
planted H.  t r i v o l v i s  and T. g r a n i f e r a  suggests  t h a t  some y e t  undetermined 
f a c t o r  of host  o r i g i n  i s  respons ib le  f o r  the  l y s i s  o f  t hese  xenogeneic t i s s u e s  
wi th in  24 hours .  C e l l u l a r  capsules  surrounding t h e  d i s soc ia t ed  c e l l s  of 
H. t r i v o l v i s  and 2. g r a n i f e r a  t r a n s p l a n t s  a r e  i n  the  form of hypertrophic - 
f i b r o b l a s t s  and e p i t h e l i o i d  c e l l s .  Evidences i n d i c a t e  t h a t  the  l a t t e r  have 
d i f f e r e n t i a t e d  from t h e  former which, i n  tu rn ,  have d i f f e r e n t i a t e d  from 
wandering leukocytes .  Both g. t r i v o l v i s  and 1. g r a n i f e r a  c e l l s  a r e  encapsulated 
by the  48th hour.  Eventual ly,  the  c e l l u l a r  remnants of these  t r ansp lan t s  a r e  
removed by leukocytic  phagocytosis.  

I n  the  case of g. newcombi xenograf t s ,  the primary type of hos t  r e a c t i o n  
i s  i n  t h e  form of myofibrous encapsula t ion  which i s  i n i t i a t e d  by t h e  24th hour. 
Mul t inuclea te  macrophages a r e  a l s o  a s soc ia t ed  wi th  these  xenograf t s  a t  the  same 
time. The t r a n s p l a n t s ,  however, a r e  not d i s soc ia t ed  during the span of t h e  
experiment. 

I n  t h e  case  of H. duryi normale a l l o g r a f t s ,  e p i t h e l i o i d  c e l l  encapsula t ion  
occurs by the  192nd Gour but  the  a c i n i  a r e  not d i s soc ia t ed  by the  384th hour. 

SESSION 4  
Thursday Morning 

Lack of B a c t e r i c i d a l  Response i n  the  Earthworm Lumbricus t e r r e s t r i s  a f t e r  
Immunization wi th  Bac te r i a l  Antigens. Edwin L. Cooper, R. T.  Acton, 
P. Weinheimer, and E .  E .  Evans, Department of Anatomy, School of Medicine, 
Univers i ty  of C a l i f o r n i a ,  Los Angeles, Ca l i fo rn ia .  

To determine whether t h e  earthworm, Lumbricus t e r r e s t r i s ,  could show a  
b a c t e r i c i d a l  response, 775 worms were chal lenged wi th  va r ious  b a c t e r i a l  an t igens .  
They were i n j e c t e d  wi th  L1-L6, b a c t e r i a l  s t r a i n s  i s o l a t e d  from the  s l ime and 
gu t  c a v i t y  of earthworms, EMB-1 from a  r ep resen ta t ive  c rus tacean  and Salmonella 
typhosa H an t igen .  Controls  cons is ted  of worms i n j e c t e d  wi th  0.85% s a l i n e ,  
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formalized s a l i n e  a t  0 .3%,  and shams which were only  punctured w i t h  a needle 
wi thout  i n j e c t i o n  of any an t igen .  Respo ses  werg looked f o r  a f t e r  12 hours and 
7 days a t  a n t i g e n i c  c o n c e n t r a t i o  s  of 10% and 10 . I n  a d d i t i o n ,  L - 1  was C 6 i n j e c t e d  a t  concen t ra t ions  of 10 and 10 . Worms chal lenged i n i t i a l l y  wi th  t h e  
h i g h e s t  doses  were i n j e c t e d  a g a i n  fo r  secondary responses and t e s t e d  33-42 days 
l a t e r .  B a c t e r i c i d a l  responses,  assayed by means of the  Schwab and Reeves 
technique,  were not  observed i n  any of t h e  experimental  groups.  Although t h e  
earthworm i s  capable  of  a  s p e c i f i c ,  apparen t ly ,  c e l l u l a r  response t o  a l logene ic  
and xenogeneic t i s s u e  a n t i g e n s ,  they seem t o  be incapable  of  s y n t h e s i z i n g  
d e t e c t a b l e  humoral substances  t o  c e r t a i n  b a c t e r i a l  an t igens .  (Supported by 
resea rch  g r a n t s  E-492 from t h e  American Cancer Socie ty ,  GB-7607 from t h e  
National  Science Foundation, AI-02693 from the U.S.P.H.S. and a U.S.P.H.S. 
t r a i n i n g  g r a n t  AI-00293. ) 

Cytological  t b n o r m a l i t i e s  i n  Tissue  Cul tured C e l l s  Treated with E x t r a c t s  from 
Sponges . J a c k  T. C e c i l ,  Mart in F. Stempien, J r . ,  and Ross F. N i g r e l l i ,  
Osborn Labora to r ies  o f  Marine Sciences ,  Boardwalk and West 8 t h  S t r e e t ,  
Brooklyn, New York. 

Aqueous e x t r a c t s  from d r i e d  West Ind ian  sponges Verongia a r c h e r i ,  Agelas s p . ,  
Homaxinella w, Cribrochal ina  infundabulum, Adocia ca rbonar ia ,  and Xestospongia 
muta c o n t a i n  b i o l o g i c a l l y  a c t i v e  compounds which induce c y t o l o g i c a l  abnormal i t i e s  - 
i n  t h e  KB c e l l  l i n e  (human o r a l  carcinoma) and the  f i s h  c e l l  l i n e s  FW ( f a t  head 
minnow), and RTG-2 (rainbow t r o u t  gonadal) .  

C e l l s  were e i t h e r  passed and grown i n  d i l u t i o n s  con ta in ing  25-50 mcg/ml 
of  t h e s e  sponge e x t r a c t s ,  o r  t h e  c e l l s  grown f i r s t  a s  monolayers and the  sponge 
e x t r a c t s  app l i ed  i n  s i m i l a r  d i l u t i o n s  i n  t h e  maintenance medium. Observations 
were made by f luorescen t  microscopy of a c r i d i n e  orange s t a i n e d  m a t e r i a l s  o r  by 
l i g h t  microscopy of hematoxylin-eosin s t a i n e d  p repara t ions .  The abnormal i t i e s  
inc lude  nuc lea r  f ragmenta t ion,  formation o f  micronuc l e i ,  nuc lea r  budding, 
occas iona l  mul t inuc lea t ion  and g i a n t  c e l l  formation,  c e l l  e longa t ion ,  and 
format ion of  cytoplasmic br idges .  

Since the  e x t r a c t  o f  Agelas s p .  has  been i d e n t i f i e d  a s  an i n d o l e  d e r i v a t i v e ,  
t ryptophan and 5 hydroxytryptophan were a l s o  t e s t e d .  Nuclear budding and 
occas iona l  m u l t i n u c l e a t i o n  were a l s o  observed, but  i n  t e n  f o l d  h igher  concen t ra -  
t i o n s  than the  sponge e x t r a c t s .  

'This i n v e s t i g a t i o n  was supported by a g r a n t  from t h e  S c a i f e  Foundation t o  t h e  
Osborn Labora to r ies  of Marine Sciences .  

The Behavior of 3 ~ - t h y m i d i n e  Labeled Leucocytes of t h e  Bivalve Mollusc, Tapes 
semidecussata.  Daniel P. Cheney and Alber t  K. Sparks,  College of F i s h e r i e s ,  
Univers i ty  o f  Washington, S e a t t l e ,  Washington. 

The manila clam, T. semidecussata,  was employed a s  the  experimental  spec ies  
t o  determine DNA l a b e l i n g  parameters,  l o c a t e  sites of leucocyte  hematopoiesis  
and t o  d i f f e r e n t i a t e  c e l l  l i n e s  from s e q u e n t i a l  h i s t o l o g i c a l  d a t a .  One pc/g 
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o f  3 ~ - t h y m i d i n e  ( s p e c i f i c  a c t .  3 .0 C/M) i n  an i so ton ic  c a r r i e r  was i n j e c t e d  
d i r e c t l y  i n t o  the body wal l .  I n  both chase and r a p i d - k i l l  experiments,  DNA 
l abe l ing  proceeded r ap id ly  a t  a c t i v e  c e l l  s i t e s  wi th  minimal l abe l ing  beginning 
a t  5  minutes p o s t - i n j e c t i o n  with 15 minutes p o s t - i n j e c t i o n  a c t i v i t y  l e v e l s  
reaching va lues  approaching the  s tandard 60 t o  120 minute l e v e l s .  Whole 
body r e l a t i v e  DNA a c t i v i t y  l e v e l s  (cpmfmg DNA) showed a  s i m i l a r  p a t t e r n .  CT 
and e p i t h e l i a l  c e l l  l abe l ing  a s  percentage of c e l l s  labeled exh ib i t ed  wide 
v a r i a t i o n s  between t i s s u e s  and between animals; however, t h e r e  was a  depress ion  
of DNA l abe l ing  i n  these  t i s s u e s  c o r r e l a t e d  wi th  the  t i d a l  p a t t e r n  a t  the  time 
of sampling with lowest degree of labe l ing  a t  low t i d e .  

C i rcu la t ing  leucocytes  were mainly small and yedium hyal ine  forms (3 t o  8p) 
w i t h  an average c e l l  count of 1650 + 180 SD per mm . These c e l l s ,  l a rge  hyal ine 
forms ( 7  t o  14p) and granulocytes  were abundant i n  the  loose CT around s i t e s  
of a c t i v e  abso rp t ion  and i n  a r e a s  subjec t  t o  wound s t r e s s .  Well d iscr iminated  
hematopoietic s i t e s  were not observed and leucocyte r e p l i c a t i o n  became foca l  
only when a s soc ia t ed  with an inflammatory response. D i f f e r e n t i a 1  ana lyses  of 
'H-TdR labe led  leucocytes  a t  day 0  p o s t - i n j e c t i o n  showed 20% small ,  50% medium, 
and 30% l a r g e  leucocytes .  Nearly a l l  c e l l s  had euchromatic nuc le i .  A t  day 
30 the  counts were 40% small ,  55% medium, and 5% la rge ,  and 50% of the  labeled 
nuc le i  were heterochromatic .  Some labe led  granulocytes  were a l s o  noted a t  
day 30. 

A Preliminary Report on the  His topathologica l  E f fec t s  of Ioniz ing  Radiat ion 
on the  Diges t ive  System of Crassos t rea  and Subsequent Repair.  
Michael C .  Mix and Alber t  K. Sparks, College of F i s h e r i e s ,  Univers i ty  
of Washington, S e a t t l e ,  Washington. 

Oysters were subjected t o  whole-body gamma i r r a d i a t i o n  using the  following 
doses:  1, 1,000, 5,000, 10,000, 20,000, 50,000, 100,000, 200,000 and 400,00C 
rads .  M o r t a l i t i e s  appeared four days a f t e r  i r r a d i a t i o n  i n  the  200 and 400 
Krad groups and, with one exception,  a l l  oys t e r s  i n  these  two groups were dead 
by 11 days. No s i g n i f i c a n t  m o r t a l i t i e s  were observed i n  any o ther  dosage group. 

Three d i f f e r e n t  r a d i a t i o n  syndroms i n  r e spec t  t o  h i s topa tho log ica l  changes 
i n  d i g e s t i v e  t i s s u e s  a r e  descr ibed .  They a r e :  a  subacute syndrome observed 
i n  o y s t e r s  i r r a d i a t e d  wi th  200 and 400 Krads, an acute  syndrome observed i n  
the  100, 50 and 25 Krad dosage groups and a  t r a n s i t o r y  syndrome i n  oys t e r s  
i r r a d i a t e d  wi th  1, 5  and 10 Krads. 

Poss ib le  mechanisms o f  r e p a i r ,  a l though t h e  conclusions a r e  t e n t a t i v e ,  
a r e  a l s o  d iscussed .  

Vibrio parahaemolyticus: Rela t ionship  of  S t r a i n s  I so la t ed  from Human 
E n t e r i t i s  Outbreaks i n  Japan and from Diseased Blue Crabs (Ca l l inec te s  sapidus)  
i n  Chesapeake Bay. T. E .  Lovelace and R.  R .  Colwell, Department of Biology, 
Georgetown Univers i ty ,  Washington, D. C .  

S t r a i n s  of b a c t e r i a  i d e n t i f i e d  a s  Vibrio parahaemolyticus were i s o l a t e d  
from l e t h a r g i c  and moribund c rabs  being r e t a ined  i n  commercial tanks during 
"shedding" of s o f t  c r abs .  The animals were abnormally weak and examination 
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of t h e i r  hemolymph showed the  presence of  l a r g e  numbers o f  b a c t e r i a .  From 
computer a n a l y s i s  of phenet ic  d a t a ,  o v e r a l l  DNA base  composi t ion and 
s e r o l o g i c a l  a n a l y s i s ,  t h e  c r a b  i s o l a t e s  were i d e n t i f i e d  a s  1. parahaemolyt icus .  
This  microorganism has been i s o l a t e d  from "Shirasu" food poisoning outbreaks  
i n  Japan and from t i s s u e  l e s i o n s  o f  v i c t ims  be l ieved  t o  have c o n t r a c t e d  
i n f e c t i o n  whi le  swimming i n  c o a s t a l  waters  of t he  United S t a t e s .  Seventy-one 
Japanese c u l t u r e s  of x. parahaemolyt icus ( rece ived  from D r s .  H. Zen-Yoji and 
R. Sakazaki) and a  s e t  of t i s s u e  l e s i o n  i s o l a t e s  ( rece ived  from D r .  R .  Twedt, 
U. S. Publ ic  Heal th Se rv ice )  were compared wi th  the  Blue c rab  i s o l a t e s .  On 
the  b a s i s  of computer a n a l y s i s ,  o v e r a l l  DNA base composition and se ro logy ,  
a l l  s t r a i n s  of x. parahaemolyt icus,  r e g a r d l e s s  o f  source ,  were found t o  be 
c l o s e l y  r e l a t e d  ( 2  75% s i m i l a r i t y ;  44-46 moles % G + C ;  common K a n t i g e n s ) .  
Since 1. parahaemolyt icus has been i s o l a t e d  from d i seased  Blue c rabs  and is ,  
b a s i c a l l y  a  marine microorganism, i . e . ,  s a l t - r e q u i r i n g ,  i t  appears  t h a t  
y. parahaemolyticus may be endemic i n  the  e s t u a r i n e  environment, p r i m a r i l y  a  
pathogen o f  i n v e r t e b r a t e s  and secondar i ly  a  human pathogen. 

The React ion t o  Surface Burns (Branding) i n  t h e  Crayf ish .  Eugene Johnson 
and Albe r t  K.  Sparks,  College of F i s h e r i e s ,  Un ive r s i ty  o f  Washington, S e a t t l e ,  
Washington. 

A thermal  h o t  brand was a p p l i e d  on t h e  d o r s a l  s u r f a c e  of t h e  carapace  o f  
36 c r a y f i s h ,  P a c i f a s t a c u s  l en iuscu lus  (Stimpson). The animals  were p e r i o d i c a l l y  
sampled from .5  hour through 240 hours pos t  i n j u r y  and examined h i s t o l o g i c a l l y  
t o  observe wound r e p a i r .  Wound r e p a i r  began a t  .5 hours wi th  t h e  formation 
of a  c l o t  under the  burn,  n e c r o s i s  of t h e  c h i t i n  s e c r e t i n g  epidermis and 
underlying muscle l a y e r ,  and some l eucocy t i c  i n f i l t r a t i o n .  There was i n c r e a s i n g  
leucocyt ic  i n f i l t r a t i o n  i n t o  t h e  a r e a  beneath the  c l o t  up t o  96 hours pos t  
i n j u r y .  C e l l  d i f f e r e n t i a t i o n  began a t  120 hours pos t  i n j u r y  w i t h  the  formation 
of  a  band of c e l l s  l oca ted  on t h e  v e n t r a l  s u r f a c e  of t h e  c l o t .  Five months 
pos t  i n j u r y  showed formation of p r o t o c h i t i n  i n  t h e  wound a r e a  wi th  appearance 
of a  muscle and epidermal  l a y e r .  An abnormal number of leucocytes  s t i l l  
e x i s t e d  s i x  months pos t  i n j u r y .  

I - - 
I 

I Histochemical and His topa tho log ica l  S tud ie s  on Cora l s ,  P o r i t e s  spp . ,  P a r a s i t i z e d  
by Trematode Metacercar iae .  Alan Wong and Thomas C .  Cheng, Department 
of  Biology, Lehigh Unive r s i ty ,  Bethlehem, Pennsylvania.  

The presence of a h i t h e r t o  unknown trematode metacercar ia  i s  r epor t ed  from 
two spec ie s  of reef - forming c o r a l s ,  P o r i t e s  compressa and P .  l o b a t a ,  from 

I Hawaii. As a  consequence of t h e  presence o f  t h i s  p a r a s i t e  encysted w i t h i n  t h e  
gas t rovascu la r  c a v i t i e s  o f  t e n t a c l e s  o f  polyps,  t he  c e l l s  comprising the  

f 
surrounding epidermis and gas t rodermis  a r e  g r e a t l y  compressed and r e v e a l  
cy topathologic  changes. Furthermore, c e l l u l a r  r e a c t i o n  i n  the  form o f  an  
incomplete,  s y n c y t i a l  w a l l  o f  hos t  c e l l s  surrounds the  i n n e r ,  p a r a s i t e - s e c r e t e d ,  
nonce l lu l a r  c y s t  w a l l .  Both t h e  surrounding hos t  c e l l s  and the  t r u e  c y s t  w a l l  
a r e  pe r iod ic  a c i d - S c h i f f - p o s i t i v e  and d i a s t a s e  r e s i s t a n t .  When s t a i n e d  w i t h  
t o l u i d i n e  b lue ,  t h e  c y s t  w a l l  i s  a lpha metachromatic whi le  t h e  surrounding 
h o s t  c e l l s  a r e  be t a  metachromatic which may be due t o  polycarboxyla tes  and 
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p o l y s u l f a t e s .  I n  s e c t i o n s  s t a i n e d  w i t h  a l c i a n  b l u e  a t  pH 0 .5 ,  2 . 6 ,  and 6 . 7 ,  
t he  c y s t  w a l l  and the  surrounding c e l l s  a r e  p o s i t i v e  a t  pH 2.6 thus  i n d i c a t i n g  
the  presence of carboxyl  groups a t  these  s i t e s .  As t h e  r e s u l t  of t hese  and 
o t h e r  h is tochemica l  t e s t s ,  a  p a r t i a l  c h a r a c t e r i z a t i o n  of t he  me tace rca r i a l  
c y s t  and h o s t  t i s s u e s  has been a c e r t a i n e d .  Q u a n t i t a t i v e  de terminat ions  of 
t h e  i o n i c  ca lc ium concen t ra t ions  and measurements of t h e  CaC03 s p i c u l e s  i n  
p a r a s i t i z e d  and nonparas i t i zed  polyps have revea led  some appa ren t ly  p a r a s i t e -  
induced d i f f e r e n c e s .  

Microbial  I n f e c t i o n  i n  Regenerat ing Sea-Urchin Spines .  Pre l iminary  Observat ions.  
P h y l l i s  T .  Johnson, Center  f o r  Pathobiology,  Un ive r s i ty  of  C a l i f o r n i a ,  
I r v i n e ,  C a l i f o r n i a .  

The s p i n e s ,  t e s t ,  and c e r t a i n  coelomic c e l l s  of  S t rongy locen t ro tus  and 
o t h e r  sea u rch ins  c o n t a i n  naphthaquinone pigments c a l l e d  "echinochromes" 
t h a t  some workers b e l i e v e  may a c t  a s  a l g i s t a t i c  a g e n t s .  I n  a  r egene ra t ing  
s p i n e  echinochrome i s  depos i t ed  a t  t h e  p o i n t  of  a c t i v e  laying-down of c a l c i t e  
c r y s t a l s .  This  a r e a  c o n t a i n s  d isorganized  t i s s u e s  and fragments o f  t he  c e l l s  
involved i n  providing the  c a l c i t e ,  and hence i s  r i c h  i n  organic  m a t e r i a l .  I n  
pa l e  u r c h i n s ,  which l a c k  the  normal amount of echinochrome, t h e  a r e a  o f  a c t i v e  
s p i n e  r egene ra t ion  may be covered s u p e r f i c i a l l y  w i t h  a lgae  and be i n f e c t e d  
i n t e r n a l l y  wi th  a  v a r i e t y  of p r o t i s t e n s  inc lud ing  diatoms,  c i l i a t e s ,  probable 
f u n g i ,  and poss ib ly  o t h e r  organisms. I f  i n f e c t i o n  is dependent upon l a c k  of 
normal echinochrome d e p o s i t i o n ,  it may be t h a t  t h i s  pigment a c t s  a s  a  g e n e r a l  
d i s i n f e c t a n t  i n  t h i s  a r e a  which i s  e s p e c i a l l y  open t o  invas ion  by micro- 
organisms. 

Microbial  I n s e c t  Control--An I n t e r d i s c i p l i n a r y  Approach. Bohdan Maksymiuk, 
Fores t ry  Sc iences  Laboratory,  P. 0 .  Box 887, C o r v a l l i s ,  Oregon. 

An i n t e r d i s c i p l i n a r y  approach i s  needed t o  a c c e l e r a t e  s c i e n c e ,  technology,  
and p r a c t i v e  of t h e  mic rob ia l  c o n t r o l .  D i v e r s i f i e d  knowledge from the  
b i o l o g i c a l  and phys ica l  s c i ences  (such a s  i n s e c t  pathology,  entomology, 
chemis t ry ,  p l a n t  physiology, phys ics ,  meteorology, eng inee r ing ,  and biometries) 
must be i n t e g r a t e d  and used i n  developing e f f i c i e n t  mic rob ia l  c o n t r o l  methods. 

Success fu l  use of mic rob ia l  i n s e c t i c i d e s  depends p r imar i ly  on t h e  under- 
s t and ing  o f  insec t -pa thogen-plant  r e l a t i o n s h i p s ,  s a f e  and s u i t a b l e  spray  
formula t ion ,  e f f i c i e n t  spray  equipment t o  o b t a i n  s a t i s f a c t o r y  p l a n t  coverage,  
and meaningful s h o r t -  and long-range b i o l o g i c a l  e v a l u a t i o n  of  f i e l d  t r ea tmen t s .  

A water -base  spray  formula t ion  has been developed and s u c c e s s f u l l y  f i e l d -  
t e s t e d .  This  formula t ion  c o n t a i n s  f l u o r e s c e n t  t r a c e r  f o r  q u a l i t a t i v e  and 
q u a n t i t a t i v e  spray  d e p o s i t  assessment on f o l i a g e  and o t h e r  s u b s t r a t a .  Drop 
s i z e  s p e c t r a  o f  t h i s  formula t ion ,  produced by convent ional  and nonconventional 
atomizing dev ices ,  were s tud ied  i n  the  range from 100 t o  500 microns mass 
median d iameter .  Basic knowledge from t h i s  s tudy r e s u l t e d  i n  development of  
e f f i c i e n t  spray  equipment f o r  a e r i a l  a p p l i c a t i o n  of mic rob ia l  i n s e c t i c i d e s .  



Nucleopolyhedrosis v i r u s  and t h e  Douglas-f i r  tussock moth la rvae ,  
Hemerocampa pseudotsugata,  were used a s  t e s t  organisms i n  the h e l i c o p t e r  
spray  tests t o  develop an ope ra t iona l  method. I n  these  f i e l d  s t u d i e s ,  i t  
was found t h a t  a p p l i c a t i o n  r a t e  can be reduced tenfo ld  (from 2.0 t o  0 . 2  
ga l lons  per ac re )  us ing  f i n e  spray atomizat ion of 106 microns mass median 
diameter without  decreasing i n s e c t  m o r t a l i t y .  It has been demonstrated, f o r  
the  f i r s t  time, t h e  f e a s i b i l i t y  of u l t ra - low volume app l i ca t ion  of microbia l  
i n s e c t i c i d e s .  This w i l l  r e s u l t  i n  t h e  c o s t  reduct ion  and s a f e t y  t o  a i r c r a f t  
e s p e c i a l l y  i n  mountainous t e r r a i n .  

Comparisons between Di f f e ren t  Pox-Like Virus Diseases i n  Insec t s .  Max Bergoin 
and Constant Vago, S t a t i o n  de Recherches Cytopathologiques 30, 30, S a i n t -  
Christol/Montpellier-France. 

Following the  d iscovery ,  i n  our labora tory ,  of i n s e c t  d i seases  caused by 
pox-like v i r u s e s ,  we described s e v e r a l  ca ses  of these 'bpindle  d iseases"  i n  
co leoptera :  Melolontha melolontha L . ,  Figulus sp .  Phyllopertha h o r t i c o l a  L. 
and Demodena boranensis  BRUCH and i n  lep idoptera :  Operophtera brumata 
HUBNER and Oreopsyche angus te l l a  H.S. 

Comparative his topathology showed t h a t  i n  most cases  two types of 
i nc lus ions  a r e  present  i n  t h e  cytoplasm of in fec t ed  adipose c e l l s .  One e lon-  
ga ted ,  c a l l e d  s p i n d l e s ,  o the r s  more o r  l e s s  s p h e r i c a l  c a l l e d  spheroids.  The 
sp ind le s ,  r e g u l a r l y  elongated i n  Melolontha and Phyllopertha,  more rhembodedral 
with defined angles  i n  Operophtera, Demodena and Figulus a r e  r a r e  i n  Oreopsyche. 
As revealed by e l e c t r o n  microscopy, sp ind le s  a r e  made of p ro te in  r egu la r ly  
disposed i n  a  p a r a c r y s t a l l i n e  p a t t e r n .  Spheroids l a rge  and only few per c e l l  
i n  Melolontha and Phyl loper tha ,  a r e  small  and numerous i n  Operophtera and 
Figulus .  I n  Figulus they a r e  o f t en  cemented together  and i n  Demodena they a r e  
l i ned  wi th  sp ind le s  by a  dense substance.  A l l  t h e  spheroids have a  para-  
c r y s t a l l i n e  s t r u c t u r e  i n  t h i n  sec t ions  and conta in  occluded v i r i o n s .  

The v i r i o n s  show a  s t r i k i n g  resemblance between each o the r s  and wi th  those 
of  t h e  pox group. They a r e  oval  shaped i n  long i tud ina l  s ec t ions  and con ta in  
a  dense u n i l a t e r a l l y  concave nucleoid de l imi ted  by a  three- layered  membrane. 
A filamentous s t r u c t u r e  i s  observed i n s i d e  the  dense ma te r i a l  of the nucleoid .  
Surrounding the nucleoid a  substance of  l e s s  dens i ty  forms a  l e n t i c u l a r  
l a t e r a l  body i n  i t s  concavity.  The coa t  of the  v i r i o n s  is r egu la r ly  bumped 
suggest ing a  mulberry-l ike s t r u c t u r e  of i t s  su r face .  

The v i r a l  development was s tudied  i n  t h r e e  cases .  It occurs i n  cytoplasmic 
v i rogenic  a r e a s ,  where d i f f e r e n t  s t ages  of immature v i r u s  p a r t i c l e s  could be 
d i s t ingu i shed .  Mature v i r i o n s  a r e  gradual ly  occluded i n  c r y s t a l l i n  p ro te in .  
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SESSION 5  
Thursday Afternoon 

Ep izoo t io log ica l  Observat ions on the  Microsporidoses of He l io th i s  Spec ies  
and the  Larval  P a r a s i t e s  Campoletis p e r d i s t i n c t u s  and Card iochi les  
n ig r i ceps  i n  North Caro l ina .  Wayne M. Brooks, Department of Entomology, 
North Carol ina S t a t e  Un ive r s i t y ,  Raleigh,  North Caro l ina .  

An e p i z o o t i o l o g i c a l  s tudy  was undertaken on the  microspor id ian  p a r a s i t e  
Nosema h e l i o t h i d i s  i n f e c t i n g  t h e  tobacco budworms H e l i o t h i s  v i r e scens  and 
He l io th i s  g. Weekly c o l l e c t i o n s  of Helioth- l a rvae  on tobacco, corn  and 
c o t t o n  were examined f o r  incidence of microspor id ian  i n f e c t i o n  and p a r a s i t i -  
z a t i o n  by va r ious  l a r v a l  p a r a s i t e s .  I n  a d d i t i o n  t o  p re sen t ing  these  d a t a ,  
observa t ions  on microspor id ians  discovered i n  t h e  l a r v a l  p a r a s i t e s  C. p e r d i s t i n c t u s  
and C. n ig r i ceps  w i l l  be d iscussed ,  e s p e c i a l l y  i n  r e l a t i o n  t o  N. h e l i o t h i d i s .  
Pre l iminary  r e s u l t s  on the  e f f e c t s  of t he  va r ious  microsporidians on t h e i r  
h o s t s  w i l l  a l s o  be presented .  

The E f f e c t  of Gamma Radia t ion  on Growth Development and M o r t a l i t y  o f  Hemerocampa 
leucost igma.  E .  A .  Hoffman and H. W .  Rossmoore, Department of Biology, 
Wayne S t a t e  Un ive r s i t y ,  D e t r o i t ,  Michigan. 

F i r s t  and t h i r d  i n s t a r s  and pupae of Hemerocampa leucostigma were r ad i a t ed  
i n  a  cesium rad  c e l l  a t  a  dose r a t e  of 10,000 R per  hour.  Larvae were weighed 
d a i l y  a f t e r  i r r a d i a t i o n ,  and head capsu le  d iameters  were measured fol lowing 
molt .  Up t o  10,000 R t h i r d  i n s t a r  l a rvae  a l l  survived t o  pupate.  A t  doses  
above 10,000 R m o r t a l i t y  i s  almost l i n e a r  w i t h  dose. F i r s t  i n s t a r s  were more 
r a d i o - s e n s i t i v e  than  t h i r d  i n s t a r s .  Pupae surv ived  50,000 R a s  evidenced by 
100 per  c e n t  emergence. There was no d e t e c t a b l e  e f f e c t  on head capsule  s i z e  
a t  any dose l e v e l ;  however, t h e r e  was a  marked decrease i n  weight p ropor t iona l  
t o  t he  r a d i a t i o n  dose. 

The Fungus Metarrhizium a n i s o p l i a e  a s  a  Pathogen of Mosquito Larvae. Donald W .  
Roberts ,  Boyce Thompson I n s t i t u t e  f o r  P l a n t  Research, 1086 North Broadway, 
Yonkers, New York. 

Larvae from a  wide range of mosquito s p e c i e s  have proved s u s c e p t i b l e  t o  
t he  entomogenous fungus Metarrhizium a n i s o p l i a e .  Dose-response (based on time 
t o  50 percent  m o r t a l i t y )  was d i r e c t l y  r e l a t e d  t o  the  number of spores  per  cm 2 

with  f l o a t i n g  spo res ,  whereas w i th  submerged spores  m o r t a l i t y  was delayed a t  
h igh  doses ,  appa ren t ly  because the  spores  produced s e l f - i n h i b i t o r s .  Larvae 
of a l l  ages were s u s c e p t i b l e ,  bu t  o l d e r  l a rvae  succumbed more quick ly  than  
sma l l e r  ones; and l a r g e  9 5 0 0  p) aggregates  of spores  were l e s s  e f f e c t i v e  than 
smal l  (< 125 p) aggrega tes .  The modes of a c t i o n  included asphyxia t ion  from 
s p i r a c u l a r  i n f e c t i o n  and t o x i n  product ion.  Two tox ins ,  des t rux ins  A and B ,  
were i s o l a t e d  from fungus-exposed l a rvae .  The fungus holds some promise a s  a  
microbia l  c o n t r o l  agent  of mosquito l a rvae ,  b u t  i t s  f i n a l  eva lua t ion  awa i t s  
f i e l d  t r i a l s  and s t u d i e s  of i t s  inf luence  on o t h e r  members of t h e  mosquito 
environment. 



U l t r a s t r u c t u r a l  Observat ions on a  Sp i roche ta l  I n f e c t i o n  of the  Brine Shrimp, 
Artemia s a l i n a .  Greta E .  Tyson, Department of B io log ica l  S t r u c t u r e ,  
Univers i ty  of Washington, S e a t t l e ,  Washington. 

A microorganism d i s p l a y i n g  the  u l t r a s t r u c t u r a l  f e a t u r e s  of a  s p i r o c h e t e  
has been found i n  t h in - sec t ioned  t i s s u e s  of t he  b r i n e  shrimp, Artemia s a l i n a  
(Linnaeus, 1758). E lec t ron  microscopical  observa t ions  were made on a  v a r i e t y  
of t i s s u e s  f i xed  i n  cacodyla te -buf fered  g lu ta ra ldehyde  and a c r o l e i n ,  pos t -  
f ixed  i n  osmium t e t r o x i d e ,  and embedded i n  Epon. Like a l l  sp i roche te s  s o  f a r  
examined wi th  the  e l e c t r o n  microscope, t h e  microbe from Artemia c o n s i s t s  of 
t h r e e  main p a r t s :  (a )  a  s l e n d e r  protoplasmic c y l i n d e r  (average d iameter ,  0 .18u) ,  
(b) a x i a l  f i b r i l s  (approximately 150 A i n  d iameter )  which a r e  twined around 
the  p r o t o p l a s t ,  and ( c )  an  o u t e r  envelope o r  shea th ,  enc los ing  both protoplasmic 
c y l i n d e r  and a x i a l  f i b r i l s .  The number of a x i a l  f i b r i l s  ev ident  i n  c r o s s -  
s e c t i o n a l  p r o f i l e s  of t h e  sp i roche te  i n  Artemia v a r i e d  from 0 t o  4 ,  w i th  2 
f i b r i l s  being the  number most f r equen t ly  seen.  Spi rochetes  have been found 
i n  t h e  cytoplasm of c e l l s  from a l l  t h r e e  regions of t h e  maxi l la ry  gland (end- 
s a c ,  e f f e r e n t  t ubu le ,  and te rmina l  d u c t ) ,  a s  we l l  a s  i n  t h e  cytoplasm of 
hypodermal, muscle, and blood c e l l s .  Spi rochetes  a l s o  occur e x t r a c e l l u l a r l y  
and may be very  abundant i n  haemocoelic spaces and i n  the  lumen of t he  end-sac 
of t h e  max i l l a ry  g land .  (Supported by USPHS pos tdoc to ra l  fe l lowship  5 F02 
GM25538-02 and USPHS re sea rch  g r a n t  HE02698.) 

- - 

The Advantages of Pa tho log ica l  and Oncological Research wi th  I n v e r t e b r a t e s .  
Hans E .  Kaiser ,  Department of Anatomy, School of  Medicine, The George 
Washington IJn ivers i ty ,  Washington, D .  C .  

According t o  t he  f o s s i l  record  t r u e  t i s s i l e s  must have developed e a r l i e r  
i n  i n v e r t e b r a t e s  than i n  p l a n t s ,  i . e . ,  during Pre-Cambrian time, whereas p l a n t  
t i s s u e s  could not have appeared much e a r l i e r  than  i n  t he  f i r s t  P s i l o p h y t a l e s ,  
i n  l a t e  S i l u r i a n  o r  Devonian times (Kaiser ,  1368). Neoplasms a l s o ,  a s  a  s i g n  
of c e l l u l a r  d i s o r d e r ,  depend f o r  t h e i r  malignant ex i s t ence  on t h e  s p e c i a l  
c h a r a c t e r i s t i c s  of t h e  hos t  t i s s u e  s t r u c t u r e s  f o r  t h e i r  i n f i l t r a t i v e  o r  
,metastat ic  growth. Our p re sen t  i n v e s t i g a t i o n s  a r e  concerncd with the  q u e s t i o n  
of  the development of t he  va r ious  c h a r a c t e r i s t i c s  of malignant growth which 
a r e  c e l l u l a r  i n  type and those which could not  have developed before  t he  
occurrence of t r u e  t i s s u e s .  This  i s  t he  reason why comparisons between 
proLozoans and lower i n v e r t e b r a t e s  and v e r t e b r a t e s  a r e  so  s i g n i f i c a n t  f o r  
comparative pathology and oncology. I t  i s  poss ib l e  t o  compare c e r t a i n  
character is ti,:^ of n e o p l a s t i c  c e l l s  of t r u e  t i s s u e s  w i th  those c e l l s  of un i -  
c e l l u l a r  organisms o r  organisms without  t r u e  t i s s u e s ,  such a s  P o r i f e r a .  I t  
i s  u n r e a l i s t i c  t o  t r y  t o  e s t a b l i s h  d i r e c t  s i m i l a r i t i e s  between those c e l l s  of  
organisms of d i f f e r e n t  morphology, namely those  of u n i c e l l u l a r  organisms, c e l l  
co lon ie s ,  organisms wi thout  t r u e  t i s s u e s  and d i f f e r e n t  types of organisms w i t h  
t r u e  t i s s u e s .  This holds t r u e  f o r  animals a s  wel l  a s  p l a n t s .  Since we a r e  
a b l e  t o  produce t r u e  neoplasms wi th  mammalian carcinogens i n  h igher  i n v e r t e b r a t e s ,  
such a s  molluscs ,  f u r t h e r  i n v e s t i g a t i o n s  wi th  lower i n v e r t e b r a t e s  on t h e  develop-  
ment of neoplasms a r e  even more impor tan t .  

- - 



H i s t o l o g i c  I n c o m p a r a b i l i t i e s  :af S p e c i f i c  C h a r a c t e r i s t i c  P l a n t  and Animal 
T i s s u e s .  Hans E .  Ka i se r ,  Departlnellt o f  Anatomy, School  o f  Medicine ,  The 
George Washington U n i v e r s i t y ,  Washington, D .  C .  

C e l l s  o f  organisms o f  bo th  kingdoms have a l r e a d y  been compared o v e r  t h e  
p a s t  s e v e r a l  y e a r s .  Most c y t o l o g i c  components a r e  comparable w i t h  t h e  e x c e p t i o n  
o f  t h e  c e l l  w a l l  and o r g a n e l l e s  such a s  t h e  p l a s t i d s .  The same h o l d s  t r u e  f o r  
chemical  compounds i n  t h e i r  d i s t r i b u t i o n  i n  p l a n t s  and an imals .  The compara- 
b i l i t y  oE an imal  and p l a n t  t i s s u e s  i s  f u r t h e r  confused  by t h e  d i s s i m 1 . l a r i t y  o f  
c e r t a i n  s t r u c t u r e s .  For  example, t h e  s u p p o r t i n g  s t r u c t u r e s  i n  c e r t a i n  p l a n t s  
shou ld  n o t  be  compared t o  a n i n a l  c o n n e c t i v e  t i s s u e  w i t h  regard  t o  t h e i r  
o n t o g e n e t i c  o r i g i n ,  nor  should  t h e  s t r u c t u r e s  o f  t h e  f l u i d  d i s t r i b u t i o n  a s  
v e s s e l s  o r  s i e v e  t u b e s .  I n  accordance w i t h  t h e  a u t h o r ' s  i n v e s t i g a t i o n s  ( r e p o r t e d  
i n  e a r l i e r  p u b l i c a t i o n s )  concern ing  t h e  c o m p a r a b i l i t y  of h i s t o l o g i c a l  s t r u c t u r e s ,  
i t  now seems a p p r o p r i a t e  t o  d i s c u s s  t h e  i n c o m p a r a b i l i t y  o f  t h e s e  sys tems .  I n  
t h i s  r e g a r d  we must d i s t i n g u i s h  between t h e  p h y l o g e n e t i c ,  o n t o g e n e t i c ,  morpho- 
l o g i c  o r  f u n c t i o n a l  approach .  I t  i s  e s s e n t i a l  t o  b a s i c  c o n c e p t s  o f  compara t ive  
pa tho logy  and t h e  pa tho logy  of i n v e r t e b r a t e s ,  t o  e s t a b l i s h  a  p roper  r e l a t i o n -  
s h i p  between t h e  pa tho logy  of p l a n t s  on t h e  one hand and t h a t  o f  an imals  on 
t h e  o t h e r .  I t  shou ld  b e  p o i n t e d  o u t ,  however, t h a t  on a  h i s t o l o g i c  b a s i s  t h i s  
problem i s  g r o s s l y  n e g l e c t e d  i n  c u r r e n t  r e s e a r c h  e f f o r t s .  

Mi toses  i n  Thin S e c t i o n s  of Asexual  Hydras. C a r l t o n  H. Nadolney, Department o f  
Pa tho logy ,  Beekman-Downtown H o s p i t a l  and Department o f  Biology,  Pace 
C o l l e g e ,  New York, New York. 

Extended specimens o: a s e x u a l  Hydra l i t t o r a l i s  v a r .  Loo~nis  and H. s p .  v a r .  
Bryden l a b o r a t o r y  s t r a i n 5  were f i x e d  i n  D a l t o n ' s  chromeosmium s o l u t i o n  a t  
i n t e r v a l s  a f t e r  f e e d i n g ,  embedded i n  m e t h a c r y l a t e ,  and s e c t i o n e d  s e r i a l l y  a t  
1 micron,  u s i n g  a n  U l t r a m i c r o t o r x  w i t h  g l a s s  k n i v e s .  T y p i c a l  m i t o s e s  were 
demonstra ted w i t h  t h e  T u r c h i n i  phenylxanthenone r e a c t i o n ,  gal locyanin-chromalum 
s t a i n ,  methyl  g r e e n - p y r o n i n  Y s t a i n ,  Feulgen r e a c t i o n ,  and a z u r e  B bromide 
method. S t a i n i n g  methods f o r  p o l y s a c c h a r i d e s  were a l s o  u s e f u l .  

The c y t o l o g i c a l  c h a r a c t e r i s t i c s  of t h e  body-wall were s t u d i e d  i n  t h e  
t e n t a c u l a r ,  hypostomal ,  g a s t r i c ,  penduncular ,  and b a s a l  d i s c  r e g i o n s .  The 
t o p o l a g i c a l  r e s u l t s  were  c o r r e l a t e d  i n  a  c y t o p h y s i o l o g i c a l  i n t e r p r e t a t i o n  of 
t h e  dynamics of t h e  hydra  body column. A h i g h e r  i n c i d e n c e  o f  m i t o s e s  t h a n  
r e p o r t e d  g e n e r a l l y  was observed  i n  t h e  e p i d e r m i s  and gas t roderm,  and was r e l a t e d  
t o  a c t i v e  b i o s y n t h e t i c  and metabo l ic  p r o c e s s e s .  These m e t a b o l i c  p r o c e s s e s  r e f l e c t  
a  b road  g r a d i e n t  o f  growth and d i f f e r e n t i a t i o n  i n  t h e  body column, one which 
d e c r e a s e s  a b o r a l l y .  

I n  t h e  e p i d e r m i s ,  e p i t h e l i o - m u s c u l a r  c e l l s  have f r e q u e n t  m i t o s e s  i n  t h e  
hypostomal ,  g a s t r i c ,  and peduncu la r  r e g i o n s .  The i n t e r s t i t i a l  c e l l s  have a  
h i g h  m i t o t i c  c o e f f i c i e n t ,  w i t h  s e v e r a l  c e l l s  i n  a  g i v e n  c l u s t e r  a t  t h e  same 
d i v i s i o n  s t a g e .  These have been d e s c r i b e d  a s  t o t i p o t e n t  c e l l s  c a p a b l e  o f  
d i f f e r e n t i a t i o n  i n t o  o t h e r  s p e c i a l i z e d  c e l l  t y p e s  o f  b o t h  e p i t h e l i a l  l a y e r s  and 
of E o ~ x i n g  gametes.  



Mitot ic  a c t i v i t y  was o f t e n  seen i n  a l l  regions of the  gas t rodem,  except 
i n  the  d i s t a l  t en tac les  and b a s a l  d i s c .  The i d e n t i t y  of these  c e l l s  was not  
always c l e a r ,  but  some were d i g e s t i v e  c e l l s  and possibly o the rs  mucous exocrine 
gland c e l l s .  

The Fine S t r u c t u r e  of Some of t h e  Developmental Stages of Mattesia grandis  
McLaughlin (Sporozoa, Neogregarinida) P a r a s i t e  of the  Bol l  Weevil 
Anthonomn grandis  Boheman. J i r i  Vavra, College of Veterinary Medicine, 
Univers i ty  of I l l i n o i s ,  Urbana, I l l i n o i s ,  and Roy E. McLaughlin, USDA, 
Boll  Weevil Research Laboratory, S t a t e  College, Miss iss ippi .  

Severa l  developmental s t ages  (sporozoi tes ,  macronuclear schizonts  and 
merozoites,  gamonts) have been examined using an e lec t ron  microscope, A 
conoidal  appara tus ,  cons i s t ing  of conoid, a p i c a l  r ing  and s u b p e l l i c u l a r  f i b r e s  
was present  i n  a l l  of these  s t ages .  The conoidal  apparatus was s i m i l a r  i n  
s t r u c t u r e  t o  the  same organe l l e  of o t h e r  sporozoa. 

I n  young schizonts  (one t o  four nuc le i )  of the second (macronuclear) 
schizogony the  conoidal  appara tus  i s  transformed i n t o  an o rgane l l e  similar t o  
the mucron of some eugregarines. This mucron c o n s i s t s  of a  spec ia l i zed  a r e a  
of the  c e l l  membrane from which f i n e  f i b r e s  a r e  running i n t o  a l a r g e  vacuole 
s i t u a t e d  d i r e c t l y  under t h e  c e l l  membrane. The top p a r t  of the vacuole i s  
enci rc led  by two r i n g - l i k e  s t r u c t u r e s  formed by t h e  d i l a t a t i o n  of t h e  o r i g i n a l  
conoid and a p i c a l  r ing .  The mucron may be involved i n  the n u t r i t i o n  of t h e  
organism a s  i t s  vacuole i s  p a r t l y  f i l l e d  by anastomosing p r \ ~ t r u s i o n s  of t h e  
cytoplasm. 

The mucron disappears  when the  schizont  reaches the mul t inuclea te  s t a t e .  
Later  t h e  merozoites budd from the  su r face  of the  schizont  i n  a manner s i m i l a r  
t o  coccidia .  Each merozoite again has t h e  conoid and accompanying s t r u c t u r e s .  
The conoidal  apparatus o f  the  merozoite p e r s i s t s  t h r u  the  gamont s t age ,  usua l ly  
serving a s  the p o i n t  of con tac t  between 2 gamonts during t h e i r  pa i r ing.  

The presence o f  conoidal  appara tus  th ru  an important p a r t  of t h e  l i f e  
cycle  of Mat tes ia ,  i t s  transformation i n t o  a mucron together with t h e  mode of 
formation of merozoites i n d i c a t e  t h a t  t h e  neogregarinida combine t h e  f i n e  
s t r u c t u r e  charac te r s  o f  both t h e  eugregarinida and t h e  eucoccida, thereby 
suggesting the a c t u a l  phylogenetic r e l a t i o n s h i p  between these  sporozoans with 
the  neogregarines a s  a l i n k  between eugregarines and coccidia .  

- - 
Addendum: l a t e  Abstract  

A Propress Report on a New Coccidian i n  a Reetle Larva (Tropoderma Darabile) .  
Lydia Tan and H . E .  Welch, Department of Zooloqy, Universi-ty of Manitoba, 
Winnipeg, Canada. 

An Adelina 9. a Coccidian was found i n  the gra in  b e e t l e  l a rvae ,  Trogoderma 
p a r a b i l e  -9 Beal. The main s e a t  of i n f e c t i o n  anpears t o  be the f a t  bodies of the 
hos t .  The developmental s t ages  such as the zyeote, mature oocysts  with snorocysts ,  
sporozoi tes ,  merozoites and eametocytes have been observed under the phase 
microscope. U l t r a s t r u c t u r a l  s t u d i e s  on these  s tages  are a l so  now being c a r r i e d  
out .  
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SOCIETY FOR INVERTEBRATE PATHOLOGY 

The founding of  t h i s  Socie ty  on May 9 ,  1967, a t  t h e  Univers i ty  of 
Washington, S e a t t l e ,  represented  t h e  success fu l  convergence of  t h e  i n t e r e s t s  
of  s c i e n t i s t s  of  s e v e r a l  d i s c i p l i n e s  and s e v e r a l  n a t i o n a l i t i e s .  I n s e c t  path-  
o l o g i s t s  were aware of  t h e i r  own common i n t e r e s t s ,  b u t  soon a f t e r  t h e  publ ica-  
t i o n  i n  t h e  1960's o f  t h e  Journa l  o f  Insec t  Pathology under t h e  e d i t o r s h i p  of 
D r .  E .A.  S te inhaus ,  I r v i n e ,  C a l i f o r n i a ,  they became aware of  an equa l ly  l a r g e  
group of  pa tho log i s t s  concerned with molluscs, c rus taceans ,  and o t h e r  i n v e r t e -  
b r a t e s .  Both groups quickly  recongnized t h e i r  mutual problems and i n t e r e s t s .  
The es tabl i shment  o f  t h e  Soc ie ty ,  t h e r e f o r e ,  brought toge the r  these  two d i v e r s e  
groups and br idged i n t e r n a t i o n a l  boundaries t o  l i n k  Asian, European, and North 
American s c i e n t i s t s .  

This  v a r i e t y  of d i s c i p l i n e s  and geographical  i n t e r e s t s  played a  s i g n i f i -  
cant  r o l e  i n  t h e  o rgan iza t ion  of  t h e  Soc ie ty ,  and p a r t i c u l a r l y  i n  shaping i t s  
o b j e c t i v e s .  These inc lude  t h e  promotion of  scientific knowledge and i n v e s t i -  
ga t ions  o f  t h e  d i seases  of  i n v e r t e b r a t e  animals through meetings,  symposia, 
and pub l i ca t ions ;  t h e  planning,  organiza t ion ,  and adminis t ra t ion  o f  p r o j e c t s ;  
and e s p e c i a l l y  t h e  development of  i n t e r n a t i o n a l  co-operation i n  t h e  a t ta inment  
of  t h e s e  ob jec t ives .  

From t h e  organiz ing  committee of twelve members has grown, i n  t h e  s h o r t  
per iod  of two yea r s ,  a Socie ty  of 410 members. This  inc ludes  one Honorary 
member, 79 Founding members, 113 Char ter  members, 184 Regular members, and 
33 Student  members. That t h e  Socie ty  has prospered s o  wel l  has been l a r g e l y  
due t o  t h e  o rgan iza t iona l  a b i l i t i e s  of  i t s  Pres iden t s ,  D r .  E . A .  S te inhaus ,  
D r .  A. Sparks ,  D r .  C .  Vago (France) ,  i t s  Sec re ta ry  D r .  A .  Heimpel and t o  
D r .  V ic to r  Sprague, i t s  A.I.B.S. r ep resen ta t ive .  

The i n t e r n a t i o n a l  f lavour  is de tec ted  i n  t h e  membership l i s t  which shows 
over one t h i r d  o f  t h e  membership from ou t s ide  of North America and rep resen t ing  
32 coun t r i e s .  

The o f f i c i a l  publ i sh ing  organ of t h e  Socie ty  is t h e  Journa l  of  I n v e r t e b r a t e  
Pathology. This  journal  i s  published by Academic P ress ,  New York, and i s  a v a l l -  
ab le  t o  members by s u b s c r i p t i o n  with t h e i r  dues. A q u a r t e r l y  news le t t e r ,  t h e  
S . I . P .  Newslet ter ,  i s  i n  i t s  second volume and covers a  wide v a r i e t y  of  t o p i c s .  
A membership l l s t  has been d i s t r i b u t e d  and a  second l is t  w i l l  be a v a i l a b l e  i n  
e a r l y  1970. 

Meetings a r e  he ld  annually.  The f irst  was i n  Columbus, Ohio, and t h e  
second w i l l  be i n  Burl ington,  Vermont i n  1969; both were under t h e  auspices  
of t h e  A.I.B.S. The t h i r d  annual meeting i n  1970 w i l l  b e  i n  conjunct ion with 
t h e  I n t e r n a t i o n a l  Colloquium of I n s e c t  Pathology and Biologica l  Control i n  
Washington, D . C . ,  i n  1970. The f o u r t h  meeting w i l l  be he ld  ou t s ide  of  North 
America. 

The by-laws permit  Divisions of  t h e  Socie ty  which a r e  based on profess ion-  
a l  i n t e r e s t s ,  and more r ecen t ly  changes i n  the  by-laws may permit  l o c a l  branches.  
These two mechanisms w i l l  encourage regional  meetings and a c t i v i t i e s .  

The Socie ty  i s  an adherent s o c i e t y  of  t h e  A.I.B.S., and i s  cu r ren t ly  
considering membership i n  the  I n t e r n a t i o n a l  Council of  S o c i e t i e s  of Pathology. 
The I n t e r n a t i o n a l  Socie ty  of Bee Pa tho log i s t s  has  r e c e n t l y  joined t h e  Soc ie ty .  
J o i n t  meetings with t h e  Society f o r  Experimental Pathology a r e  a l s o  being 
considered.  

Over t h e  l a s t  two years  the  a c t i v i t i e s  o f  t h e  Socie ty  were l a r g e l y  organi-  
za t iona l .  Two p r o j e c t s  have been s t a r t e d  and inc lude  a  Placement Service  and 
a  catalogue of  v i ruses  and microorganisms pathogenic i n  i n v e r t e b r a t e s .  The 
Socie ty  w i l l  a l s o  prepare  a  brochure descr ib ing  ca ree r  oppor tun i t i e s  i n  i n v e r t e -  
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b r a t e  pathology f o r  high school and undergraduate u n i v e r s i t y  sc ience  s tuden t s  

The Soc ie ty ' s  Executive inc ludes :  

Pres ident  : D r .  A .K .  Sparks, 
College of  F i s h e r i e s ,  
Universi ty of  Washington. - 
S e a t t l e ,  
Washington 98105, 
U.S.A. 

Vice-President :  D r .  Constant Vago, 
Faculty of Sciences,  
Universi ty of Montpel l ie r ,  
France. 

Pas t -Pres ident :  D r .  E . A .  Steinhaus,  
Center of Pathobiology, 
Univers i ty  of Ca l i fo rn ia ,  
I r v i n e  , 
Cal i fo rn ia  92664. 
U.S.A. 

Sec re t a ry :  D r .  H . E .  Welch, 
Department of Zoology, 
Univers i ty  of Manitoba, 
Winnipeg, 
Canada. 


