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thyroidism, fixed in cold Bouin for light microscopy and 
in Palade's f ixative buffered with sucrose at pH 7.4, em- 
bedding in Vestok M-W; the ultra-thin sections were cut 
by LKB-ultrotome, mounted on grids and stained by lead 
citrate before examination ~, under JEM-5Y. 

Examinat ion by light microscope points to a compact, 
cordonal structure in control dogs, separated by connec- 
t ive tissue and blood capillaries. In hypoparathyroid dogs, 
we observed an intense atrophy, disorganization of 
cellular pat tern with degenerative cell lesions, fibro- 
lympho-plasmocytic infiltrations and advanced sclerosis. 

Electron microscopy showed in parathyroid of control 
dogs many oval cells separated by fine intercellular 
spaces, oval or elongated nuclei, enveloped by a double 
nuclear membrane;  unexpended endoplasmic reticulum 
as small empty  vesicles and 2 kinds of opaque secretory 
granules - first kind of large, medium dense electron 
granules, oval and bounded by a single membrane ranging 
in size from 0.5-0.8 /~; the second is smaller, measuring 
100-200 rim, oval and contains a very dense electron sub- 
stance; mitochondria are elongated with cristae; many 
free-ribosomes in matr ix of cytoplasm. At the basal zone, 
there are some parathyroid cells and endothelial cells, 
with evident basement membrane separating them from 
a capillary lumen and red blood cells. 

In the parathyroid gland of dogs with hypopara- 
thyroidism, we noted severe ultrastructural  changes, 
which consist of atrophy of endoplasmic reticulum, reduc- 
tion of number and size of secretory granules. Nuclei are 
elongated enveloped by a very irregular outline of nuclear 
membrane, giving a cog-like pattern. Mitochondria are 
swollen and vacuolated with disrupted cristae and irregu- 
lar outline. Rarely, we saw at  the basal zone some electron 
medium dense granules, their lumen being half empty  
and moving towards the periendothelial space. Frequently,  
we noted large zones of sclerosis formed by many fibro- 
cytes and connective fibres with typical periodicity and 
encircling the dislocated epithelial cells. 

From this study it appears that, in experimental hypo- 
parathyroidism in dogs, the ultrastructural  and structural 
pat tern is very damaged. Thus, in most specimens the 
atrophy of endoplasmic reticulum, tumefaction and 
vacuolation of mitochondria, reduction of number and 
size of secretory granules, are the prominent ultrastruc- 

tural and structural features. All these fine structural 
changes may explain the decrease in the parathormone 
(PTt-I) secretion rate, and consecutively the upset in 
phosphocalcium metabolism. 

However, it is difficult at  present to conclude about  
the mode of secretion and release of PTH,  and thus 
whether PTH can be identified by electron microscopy; 
it  is possible, as in other endocrine glands (thyroid, 
adrenalcortex), that  these granules represent the first 
step of synthesis of PTH, or represent some form of 
stored intracellular product ; the increase of these granules 
in the vicinity of Golgi zone in hyperactive parathyroids 
suggest this. Some authors suggest that  first type of 
granules with medium electron density represent the first 
step in synthesis of PTH 8, so-called prosecretory granules 
and the dense granules, the final stage, of storage of 
PTH, being secretory granules 2. Both kinds of granules 
are very much decreased in hypoparathyroid dogs. 

These findings may represent a new contribution to 
the experimental cytophysiology of the parathyroid 
gland. 

Rdsumd. Les modifications ultrastructurales de la glande 
parathyroide sont 6tudi6es ici chez les chiens t6moins 
et les chiens avec hypoparathyroidisme produit  par iso- 
immunisation. On observe une r~duction du reticulum 
endoplasmique des granules s6cr6toires ainsi qu 'une tum~- 
faction et vacuolisation des mitochondries; les noyaux 
ont un aspect dentel6 chez les chiens hypoparathyroi-  
diens. Ces donn6es peuvent  apporter une contribution tt 
l '6tude de la cytophysiologie de la glande parathyroide. 
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Interaction of Graft-versus-Host  Reaction and Lymphocytic Choriomeningitis Infection in Mice 

Characteristic features of graft-versus-host (GVH) 
disease are lymphoid hypoplasia and impaired immuno- 
logical react ivi ty with a low level of circulating antibodies 
and immunoglobulinsl-L In such animals, susceptibility 
to infections and toxic substances seems to be increased. 
Even the ' runting'  or 'wasting', developing in the course 
of GVH reaction, is supposed to be the result of toxic 
influences and/or infection ~-s. I t  is also known that  some 
viruses, especially in immunologically incompetent ani- 
mals, can lead to a state of runting °,x°, On the other hand, 
i t  was shown tha t  occurrence of fatal meningitis in mice 
infected intracerebrally with an appropriate dose of the 
virus of lymphocytic choriomeningitis (LCM) can be 
greatly reduced by thymectomy or by other t rea tment  
resulting in lymphoid depletion and immunosuppres- 

sion n-le. Further, there exists some parallelism between 
thymectomy and the GVH reaction 17-1~ On the basis of 
the above data, a study of the interaction of GVH reac- 
tion and LCM infection seemed to be of in teres t .  

GVH reaction was produced in 6- to 8-week-old 
(C57B1 × CBA) F~ hybrid mice of both sexes. The animals 
were injected i.v. with 50 × 10 e spleen cells from adult  
Cs~B1 donors, matched according to sex. Controls re- 
ceived (CsTB1 × CBA) F 1 hybrid cells, using the same 
technical procedure. The pre-ti trated 300 LDs0 dose of 
LCM virus was inoculated intracerebrally on the 7th day 
following spleen cell transfer. The weight, mortal i ty  rate, 
signs of runting, and neurological symptoms respectively 
were regularly recorded. In mice not infected with LCM 
virus, absolute lymphocyte counts were done at  intervals. 
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Some  mice  of t he  G V H - L C M  group  were  e x a m i n e d  for 
t he  p resence  of LCM virus .  G r o u p i n g  a n d  n u m b e r s  of 
mice  are  s h o w n  in F i g u r e  1. 

Con t ro l  mice  g a i n e d  we igh t  t h r o u g h o u t  t he  e x p e r i m e n t  
a n d  t h e  3 a n i m a l s  los t  in  t h i s  g roup  d ied  acc iden t a l l y  
f r o m  t e c h n i c a l  causes.  On  t h e  9 th  d a y  of t h e  e x p e r i m e n t ,  
6 of t h e  con t ro l  a n i m a l s  were  in fec ted  w i t h  LCM vi rus .  
These  nfice e x h i b i t e d  t h e  t y p i c a l  neuro logica l  p i c tu r e  of 
cho r iomen ing i t i s  a n d  all  d ied  b e t w e e n  t h e  15 th  a n d  18 th  
day ,  i.e. w i t h i n  8 days  fo l lowing LCM infect ion.  T h e  
w e i g h t  c u r v e  of mice  rece iv ing  p a r e n t a I  cells on ly  dec l ined  
slowly.  C o n c o m i t a n t l y ,  t hese  a n i m a l s  s h o w e d  signs of 
r u n t i n g  of v a r y i n g  in t ens i ty .  A p p e a r a n c e  of m o r t a l i t y  was  
g radua l ,  s t a r t i n g  o n  t h e  9 t h  d a y  a l t e r  cell t r a n s f e r ;  a t  
t h e  e n d  of t h e  e x p e r i m e n t ,  25% of t h e  a n i m a l s  of t h i s  
g roup  were a l ive  a n d  showed,  f rom t h e  44 th  day ,  some  
ga in  in weight .  T h e  e s t a b l i s h m e n t  of t he  G V H  reac t i on  in 
t h i s  g roup  was  also con f i rmed  b y  t h e  s ign i f i can t  decrease  
of t he  abso lu t e  n u m b e r  of c i r cu la t ing  l y m p h o c y t e s  (Fig- 
ures  1 a n d  2). 

Mice of t h e  G V H - L C M  group  showed  r ap id  w e i g h t  loss. 
I f  c o m p a r e d  w i t h  t he  LCM-infec ted  controls ,  t h e  acu t e  
m o r t a l i t y  was  decreased  in  th i s  g r o u p  (Figures  i a n d  2). 

Neuro log ica l  s igns were  o b s e r v e d  on ly  in  some of t h e  
a n i m a l s  s u c c u m b i n g  b e t w e e n  t h e  4 t h  a n d  l l t h  d a y  fol- 
lowing LCM infec t ion ,  i.e. in  t h e  r e l a t ive ly  ea r ly  pe r iod  
of t h e  G V H  r e a c t i o n ;  mice  s u r v i v i n g  t h i s  pe r iod  s h o w e d  
no  neuro logica l  s y m p t o m s  (Table) .  However ,  in  t h i s  
g roup  signs of r u n t i n g  a p p e a r e d  ear l ie r  a n d  were  m o r e  
p r o n o u n c e d  t h a n  in an imMs w i t h  G V H  disease  alone,  and ,  
in  f u n c t i o n  of t ime ,  t h e  overa l l  m o r t a l i t y  r a t e  w as  b e t w e e n  
t h a t  of con t ro l  mice  in fec ted  w i t h  LCM a n d  t h a t  of  mice  
of t h e  G V H  group  (Figure  2). I n  5 a n i m a l s  s u r v i v i n g  
LCM infec t ion  16, 17, 24, a n d  37 d a y s  respec t ive ly ,  t h e  
v i rus -ca r r i e r  s t a t e  cou ld  be  d e m o n s t r a t e d .  
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Thus,  our  p r ehmina ry  observa t ions  show t h a t :  (1) ear ly  
m o r t a l i t y  and neurological  mani fes ta t ions  of LCM virus  
infect ion are  reduced in mice undergoing  G V H  reac t ion ;  
and (2) the  character is t ic  run t ing  syndrome of G V H  mice 
is prec ip i ta ted  and aggrava ted  by  LCM infection. 

The  da t a  presented  subs tan t ia te  our  earlier observat ions  
on decreased immunologica l  r eac t iv i ty  of G V H  mice ~,6. 
Fur ther ,  i t  seems t h a t  deve lopmen t  of ac t ive  neurological  
s y m p t o m s  and  ear ly  mor t a l i t y  in LCM-infected mice are  
closely corre la ted to  ava i lab i l i ty  of ac t ive  lymphocytes .  
I n  our  series, no such mani fes ta t ions  were noted  on the  
he ight  of G V H  react ion when  the  l ymphocy t e  count  was 
the  lowest. This  is in accordance wi th  the  recent ly  pub-  
lished observa t ion  of others  t h a t  ear ly  mor t a l i t y  of LCM 
infect ion can be p reven ted  by  t r e a t m e n t  wi th  ant i -  

Mortality and incidence of neurological symptoms in mice under- 
going graft-versus-host reaction and infected with virus of Iympho- 
eyrie choriomeningitis 

Days after 
LCM infection 

No. of mice 
succumbed 

No. of nfice 
showing 
neurological 
symptoms 

5 6 7 8 9 10 11 12 16 17 24 37 

4 1 4 4 3 2 2 3 2 1 1 1 

2 0 0 3 3 1 1 0 0 0 0 0 

l y m p h o c y t e  se rum 20. The  fact  t h a t  in our  present  s tudy  
the  LCM infect ion enhanced  and agg rava t ed  the  run t ing  
syndrome  establ ished by  the  G V H  react ion,  is also in 
compl iance  wi th  our earlier exper iments  m a d e  on neo- 
na ta l ly  t hymec tomized  mice. Here,  too, the  run t ing  
syndrome elicited by t h y m e c t o m y  was cons iderably  ag- 
g r ava t ed  by  LCM infect ion xe. 

Our  observat ions  favour  the  hypothesis  t h a t  run t ing  or  
was t ing  is a non-specific syndrome,  which m a y  be caused 
b y  a va r i e t y  of factors,  among  them viruses,  in o rganisms  
wi th  impai red  immunologica l  competence.  

Rdsumd. Chez des souris hybr ides  F 1 adultes,  subissant  
la malad ie  homologue  produi te  pa r  l ' in jec t ion de cellules 
parentales ,  la mor ta l i t6  pr6coce et les mani fes ta t ions  
neurologiques d ' une  infect ion due au virus  de la chorio-  
meningi te  l y m p h o c y t i q u e  6ta lent  r6duits. D ' a u t r e  par t ,  le 
d6ve loppement  des s y m p t o m e s  caract6r is t iques du ,~runt- 
i n g ,  appa ra i t  c o m m e  acc6ter6 et  aggrav6 pa r  l ' in fec t ion  
p rodu i t  pa r  ce virus.  
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A S t u d y  o n  t h e  I m m u n o l o g i c a l  P r o p e r t i e s  o f  H u m a n  U t e r i n e  a n d  P l a c e n t a l  C o n t r a c t i l e  P r o t e i n  b y  
I m m u n e a d h e r e n c e  t 

I n  1965, KING and GR6SCIIEL-STEWART isolated and 
character ized a contract i le  p ro te in  f rom h u m a n  t e r m  
p lacen ta  (PCP) 2 t h a t  exhib i ted  propert ies  s imilar  to bo th  
h u m a n  skeletal  ac tomyos in  (SAM) and the  uter ine  con- 
t rac t i le  pro te in  (UCP) described by  2qEEDHAM 3. Several  
repor ts  on the  immunologica l  behav iour  of cont rac t i le  
prote ins  f rom var ious  sources were  publ ished since*-e; 
and  these s tudies suggested ant igenic  differences be tween  
skeletal ,  cardiac and smooth  muscle  cont rac t i le  protein .  
An t i se rmn  prepared  by  us agains t  h u m a n  U C P  did n o t  
p roduce  a react ion wi th  SAM ; however ,  p rec ip i ta t ion  did 
occur  wi th  b o t h  U C P  and P C P  under  the  indicat ion of 
iden t i ty  bands  (Figure). In  ag reement  wi th  the  previous  
invest igators ,  we obta ined  mul t ip le  band  format ion.  On 
the  o the r  hand,  an t i se rum agains t  h ighly  purified SAM 
did no t  reac t  wi th  U C P ;  a l though a single prec ip i ta t ion  
band  wa.s ob ta ined  wi th  the  homologous  an t igenL At -  
t emp t s  to  establ ish a q u a n t i t a t i v e  re la t ionship  be tween  
the  above  ment ioned  ant igens  and the  an t i se rum by  
prec ip i ta t ion  react ion s were inconsis tent  and therefore  
unsa t i s fac tory ;  appa ren t ly  no t  only due to the  hetero-  
gene i ty  of the  ant igens  used, bu t  also due to the  high 
ionic s t rength  required for ant igen  solubili ty,  which 
reduces prec ip i ta t ion  ra te  of an t igen-an t ibody  com- 
plexes 9. We therefore  fel t  t h a t  the  principle of immune-  
adherence  (IA), ex tens ive ly  s tudied by  NELSON l° 'n ,  
would  offer a m e t h o d  sui table  for demons t r a t ing  large 
molecu la r  weight  antigens,  and a possibi l i ty  of semi- 
q u a n t i t a t i v e  de te rmina t ion  of t he  an t igenic i ty  of the  
prote ins  studied.  I A  has  been  described as a specific 

immunologica l  react ion wherein  par t i cu la te  and soluble 
ant igens  sensit ized wi th  an t ibody  and complemen t  be- 
come a t t ached  to the  surface of h u m a n  erythrocytes ,  due 
to  the  presence of an  IA  receptor  on the  membrane  of the  
e ry throcyte .  Ut i l iz ing this method,  we were able to 
establ ish the  immunologica l  relat ionship be tween  U C P  
and PCP.  

The  ant igens  (AG), ac tomyos in  from surgical specimens 
of h u m a n  s t r ia ted  muscle SAM, U C P  and P C P  were  
isolated as described elsewhere ~,x2. Ant i se rum (AS) was 
obta ined  from rabbi ts  immunized  according to FINK 4 
The  animals  were bled by  cardiac puncture .  The  ant i -  
se rum was absorbed 4 t imes  wi th  the  same type  h u m a n  

1 Herrn Prof. Dr. Dr. W. GR/JSCtlEL zum 60. Geburtstag gewidmet. 
2 Tm M. KING and U. GRtSSCItEL-STEWART, Am. J. Obstet. Gynec. 

93, 253 (1965). 
3 D. M. NEEmIAM and J. M. WtLLIAMS, Biochem. J, 89, 552 (1963). 
4 H. FINK, Biochim. biophys. Acta l l l ,  208 (1965). 

A. C. Fox and M. D. KLEIN, Biochim. biophys. Acta 727, 232 
(1966). 

e D. RICKEN, Dt. reed. Wschr. 39, 1717 (1965). 
7 U. GR6SCHEL-STEWART, unpublished results. 
a I. G. S. FURMINGER, Biochim. biophys. Acta 90, 521 (1964). 
9 C. F. KABAT, E. A. and M. M. MAYER, Experimental Immuno- 

chemistry 2nd edn (C. C. Thomas, Springfield, Ill. 1964). 
lo D. S. NELSON and R. A. NELSON, Yale J. Biol. Meal. 31, 185 (1959). 
11 R. A. NELSON, Science 118, 733 (1956). 
lZ U. GROSCHEL-STEWART and F. TURBA, Biochem. Z. 337, 104 

(1963). 


