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Spontaneous Mitoses in Direct Preparations from Peripheral Blood of Schizophrenic Patients 

Cells in mitosis  in the  per iphera l  blood can be de tec ted  
in several  hemato logica l  disorders  such. as leukemia  1, 
hemoblas toses  2, e ry th ro leukemia  8, Cooley's  anemia  4, and 
are clearly corre la ted  wi th  the  presence  in these  diseases 
of c i rculat ing i m m a t u r e  - ma l ignan t  or not  - myeloid  or 
e ry th ro id  e lements .  

The ci rculat ing a typ ica l  l ymphocy te s  p resen t  in the  
act ive  phase  of infect ious mononucleosis  are also spon-  
t aneous ly  capable  of undergoing  mitosis :  d iv id ing  forms 1, ~, 24 
have  occasional ly been  seen in rout ine  blood smears  5-7, 
and  PEARMAIN and  LYCETTE s have  d e m o n s t r a t e d  the  2 , 4 , 3 3  
presence of mi toses  in di rect  p repara t ions  ob ta ined  by  3, 4, 27 
a 4-9 h incuba t ion  of per iphera l  blood. On the  basis of 4, ~, 22 
these  observat ions ,  PEARMAIN and  LYCETTE s have  sug- 5,<~, 35 
gested t h a t  infect ious mononucleos is  l y m p h o c y t e s  are 6, 9, 19 
similar  to P H A  ceils. 7, $, 45 

Several  au thors  9,1~ have  observed in the  per iphera l  8,4, 23 
blood of schizophrenic  pa t i en t s  a typica l  l ymphocy tes ,  9, $, 28 
like those  p resen t  in infect ious mononucleosis ,  and  10, cL41 
recent ly  a s t r i ldng resemblance  be tween  these  e lements  11, c~, 33 
and P H A  cells has  been  no ted  n,  but ,  as far as we know, 12,4, 27 
h i the r to  there  are no repor t s  of increased f requency  of 13, d', 37 

14, 9, 35 
mi toses  in the  c i rculat ing blood of these  pa t ien ts .  We  15, ?, 28 
supposed  t h a t  a typ ica l  l y m p h o c y t e s  of schizophrenia,  as 16, 4, 54 
t rue  P H A  cells, can spon taneous ly  undergo  mitosis ;  t he  17, 4, 43 
following exper imen ta l  evidence appears  to  suppor t  th is  18, cL 54 
supposi t ion.  19, 4, 40 

Mater ials  and method. A series of d i rect  ch romosome  
p repa ra t ions  f rom the  per iphera l  blood of 13 t r ea t ed  
chronic schizophrenic  pa t ien ts ,  f rom long- te rm inmates  
in the  Ospedale Ps ichia t r ico  of Ferrara ,  and  6 un t r ea t ed  
schizophrenic  pa t i en t s  in the  acute  phase  of the  disease, 
a t  the i r  f irst  hospi ta l iza t ion  in the  neurological  depar t -  
m e n t  of the  Arcispedale  S. Anna  of Fe r ra ra  were exam-  
ined. The cr i ter ia  for accep tance  of the  pa t i en t s  into t he  
s t u d y  were:  (1) u n d o u b t e d  diagnosis  of schizophrenia ;  
(2) s ignif icant  abnormal i t i es  of per iphera l  blood lympho-  
cy tes ;  (3) no clinical, radiological  and serological signs 1, ~, 
of addi t iona l  diseases. The pa t i en t s  were aged be tween  
19 and  54 and  per iphera l  blood leucocyte  counts  be tween  2, 4, 
4400 and  9400[mmc.  D a t a  were compared ,  in a b l ind  3,4, 
s tudy,  wi th  those  ob ta ined  f rom 5 men ta l ly  r e t a rded  4,4, 
subjec ts  f rom the  Ospedale  Psichia t r ico of Fer ra ra  and 5,4, 
8 hea l thy  donors.  6, ~, 7,$, 

This m e t h o d  was fol lowed:  soon af ter  drawing,  20 ml  8, ~, 
of hepar in ized  venous  blood were mixed  wi th  0.1 ml of a 9, 4, 
1%0 colchicine solut ion (Colcemid - CIt3A), and  incuba ted  10, cL 
a t  37 ~ for 2 h. Dur ing  th is  t ime  some sed imen ta t i on  11, ~', 
of e ry th rocy te s  occurred,  b u t  thereaf ter ,  to  ob ta in  a more  12, 4, 
comple te  separa t ion  of t he  e ry throcy tes ,  t he  blood was 13, 4, 
centr i fuged a t  500 r p m  for 10 min.  All the  s u p e r n a t a n t  
p la sma  wi th  the  u p p e r m o s t  layer  of W.B.C. was collected 
and  mixed  wi th  3 vo lumes  of 1% Na ci t rate .  The cells 
were t hen  resuspended  in 45% acetic acid, and  f rom this  
squash  p repa ra t ions  s ta ined  w i t h  Giemsa were made.  
All the  final  suspension of f ixed cells was used for pre-  
par ing  air-dr ied slides and  all slides were scanned  unde r  
low power.  All m e t a p h a s e s  wi th  clearly d is t inguishable  
ch romosomes  were scored. 

Results  and conclusions. The clinical and  hemato logica l  
detai ls  of the  subjec ts  s tud ied  and  the  n u m b e r  of observed  
me taphase s  in s ingular  cases are summar ized  in the  Table.  
Here  it m a y  be seen t h a t  in d i rect  p repara t ions  f rom 
per iphera l  blood, a s ignif icant  increase of me taphase s  
was de tec ted  in 17 of 19 schizophrenic  pa t i en t s  in com- 
par ison wi th  contro l  subjects:  The absence of i m m a t u r e  
myeloid  and /o r  e ry th rob las t i c  cells in the  per iphera l  blood 

Clinical and hematological details and number of observed meta- 
phases in schizophrenic patients and normal controls 

Patient Leuko- Lympho- No. of 
number, sex cytes] cytes/mmc nfitoses 
and age name (% of atypical 

lymphocytes) 

Diagnosis 

4500 1015 (53%) 13 

7100 1562 (36%) 14 
4800 1296 (19%) 12 
5800 1856 (31%) 14 
6000 1860 (32%) 15 
6700 2342 (28%) 14 
7400 2516 (23%) 11 

8200 2296 (18%) 7 
5500 1815 (17%) 7 
6300 2142 (9%) 2 
5900 2065 (34%) 9 
9400 3102 (15%) 11 
7000 2030 (23%) 12 
6700 1541 (19%) 1 
5200 1508 (28%) 7 
5600 1624 (29%) 7 
4400 1452 (18%) 8 
6900 2415 (49%) 21 
7300 1971 (21%) 7 

Acute untreated 
schizophrenia 

Chronic treated 
schizophrenia 

Control subjects 

Patient  
number ,  sex 
and age 

Leuko- Lympho- No. of Diagnosis 
cytes/ cytes/mmc mitoses 
mmc (% of atypical 

lymphocytes) 

19 7400 2550 (6%) 3 Treated mental 
retardation 

51 5100 1173 (4%) 0 
30 4400 1118 (5%) 0 
22 5800 1566 (7%) 1 
29 6200 1922 (1%) 0 
32 4900 1078 (1%) 1 Healthy donor 
54 7100 1704 (0%) 0 
34 6300 1764 (1%) 0 
27 6500 1495 (0%) 0 
48 7100 2059 (3%) 1 
28 5500 1055 (0%) 0 
21 5900 1586 (0%) 0 
26 6800 2108 (2%) 0 
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of p a t i e n t s  s tud ied  ind ica tes  t h a t  d iv id ing  e l emen t s  be long  
. to  l y m p h o i d  cell l ine a n d  are, as in  infec t ious  mono-  
nucleosis ,  t he  a typ i ca l  c i rcu la t ing  l ymphocy te s .  The  
n u m b e r  of de t ec t ed  m e t a p h a s e s  seems no t  to  be  re la ted  
to  age and  sex of t he  sub jec t s  s tudied ,  and  a precise  
l inkage  w i t h  t he  t r e a t m e n t  could no t  be  d e m o n s t r a t e d .  

The  s ignif icance of t he  presence  in sch izophren ia  of 
c i r cu la t ing  cells s p o n t a n e o u s l y  capab le  of u n d e r g o i n g  
mi tos i s  is st i l l  ques t ioned ,  b u t  our  f ind ings  al low us to  
suppose  t h a t  t he  a b n o r m a l  pe r iphe ra l  l y m p h o c y t e s  pres-  
e n t  in  th i s  disease are b l a s t - t r a n s f o r m e d  cells. 

The  presence  of ' a t yp i ca l  l ymphocy te s ' ,  l ike those  
de t ec t ed  in sch izophren ia  and  in in tec t ious  mononucleos is ,  
in  severa l  o the r  d isorders  ~2,~3, suggests  t h a t  mi toses  in 
s h o r t - t e r m  pe r iphe ra l  b lood  cu l tures  can  be t o u n d  in 
o t h e r  pa tho log ica l  cond i t ions  in which  c i rcu la t ing  ' reac-  
t ive  l y m p h o c y t e s '  are p r e s en t  ~4. 

Riassunto. Vengono  r i p o r t a t i  i r i su l t a t i  di  u n a  r icerca  
che d i m o s t r a  come  p r epa raz ion i  c romosomiche  d i r e t t e  
p r a t i c a t e  su sangue  per i fer ico di schizofreniei  c o n t e n g a n o  
mi tos i  in quantitS~ sens ib i lmen te  super ior i  a quelle evi- 
denz iab i l i  con lo stesso m e t o d o  in sogget t i  di  cont ro l lo .  

P. MALACARNE and B. I)ALLAPICCOLA 
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On the Biogenic  A m i n e s  in the Carotid Body:  Ident i f icat ion of D o p a m i n e  by Mass  S p e c t r o m e t r y  

In  connec t ion  w i th  inves t iga t ions  on  t he  f ine s t r u c t u r e  
of t he  caro t id  body,  i t  was of i n t e r e s t  to  iden t i fy  the  
biogenic  amines ,  wh ich  should  be localized in e lec t ron-  
opaque  cored vesicles of t he  g lomus ceils. These  osmio- 
phi l ic  g ranules  show u n d e r  var ious  e x p e r i m e n t a l  con- 
d i t ions  ~ 4 differences  in number s ,  size, a n d  dens i ty .  
U n f o r t u n a t e l y ,  con t rovers iM resul t s  exis t  b o t h  a b o u t  the  
k inds  and  the  a m o u n t s  of the  biogenic  aminesS 7. This  
m i g h t  be due to t h e  m e t h o d s  applied,  such as h i s toche-  
mica l  t echniques ,  f luorescence microscopy,  and  p h a r m a -  
cological  tests .  I t  is d i f f icul t  to  exclude  errors  u n d e i  these  
e x p e r i m e n t a l  condi t ions .  Therefore,  an  a t t e m p t  was m a d e  
in in i t ia l  e x p e r i m e n t s  to  iden t i fy  biogenic  an l ines  in the  
ca ro t id  body  b y  a c o m b i n a t i o n  of c h r o m a t o g r a p h i c  and  
spec t rome t r i c  m e t h o d s  s,9. 

Materials and methods. The  c o m m o n  ca ro t id  b i furca-  
t ions  f rom 30 h e a l t h y  horses  were r e m o v e d  w i t h i n  3 min  
a f t e r  dea th .  The  horses  h a d  been  kil led b y  a sho t  in the  
head .  The  b i fu rca t i ons  were frozen in d r y  ice /e thanol .  
The  fine p r e p a r a t i o n  of t he  caro t id  bodies  f rom t he  con- 
nec t ive  t issues was done  u n d e r  an  ope ra t i on  microscope.  
D u r i n g  t he  chemica l  inves t iga t ion ,  a microscopica l  su rvey  
of smal l  pieces of the  exs t i r pa t ed  t i ssues  was m a d e  to 
t e s t  w h e t h e r  on ly  caro t id  b o d y  cells h a d  been  removed .  

Fo r  the  c h r o m a t o g r a p h i c  separa t ion ,  t he  biogenic  
amines  of t he  ca ro t id  bodies  were t r e a t e d  w i th  1 -d imethy l -  
a m i n o n a p h t h a l e n e - 5 - s u l p h o n y l  chlor ide  (dansyl  chloride)  
in  t he  presence  of an  excess of sod ium h y d r o g e n  car- 
b o n a t e  ~~ Thus ,  each  ca ro t id  b o d y  was i m m e r s e d  in a 
so lu t ion  of 25 mg  of d a n s y l  chlor ide  in a c e t o n e / w a t e r  

2/1 (v/v), and  homogen ized  in t he  solut ion.  Af te r  2 days,  
t he  reac t ion  m e d i u m  was f i l tered,  the  ace tone  r e m o v e d  
in vacuo,  and  the  dansy l  de r i va t i ve s  e x t r a c t e d  w i th  e thy l  
ace ta te .  Af te r  s e p a r a t i o n  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  
on  silica gel G M E R C K  (solvent  sys t ems :  e thy l  a c e t a t e /  
cyc lohexane  3/2; b e n z e n e / t r i e t h y l a m i n e -  5/1), t he  
dansy l  d e r i v a t i v e  of d o p a m i n e  was ident i f ied  as one of 
t he  m a i n  c o m p o n e n t s  (Figure).  The  f r a g m e n t a t i o n  mecha-  
n i sm was r epo r t ed  recen t ly" .  The  ques t ion  w h e t h e r  the  
biogenic  amines  arc localized in some or all e lec t ron-  
opaque  cored vesicles, could no t  be  solved b y  these  
expe r imen t s .  I t  was for ins tance ,  shown recen t ly  b y  
CHIOCCHIO et  al. 6 by  e lec t ron  microscopy,  us ing  a special  
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