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EXPERIENCES IN BIOCHEMICAL DIAGNOSIS OF SUICIDE 
BY ANALYZING SEROTONIN IN CEREBROSPINAL FLUID 

G.Kauert and W. Eisenmenqer 

I n t r o d u c t i o n : 

M E A N V A L U E S O F 5 - H T 

ρ '. a . a a c s S = SUICIDES 

C = CONTROLS 

D i s t u r b a n c e s i n s e r o t o n i n (5-HT) m e t a b o l i s m a r e i m p l i c a t e d i n 
t h e p a t h o g e n e s i s o f a g g r e s s i v e and a u t o a g g r e s s i v e b e h a v i o u r 
o f p a t i e n t s . T h i s h a s been e v i d e n c e d by numerous s t u d i e s i n 
t h e p a s t . 

I n e a r l i e r and r e c e n t s t u d i e s 
we found s i g n i f i c a n t 
d i f f e r e n c e s between t h e 5-HT 
c o n c e n t r a t i o n s a n a l y z e d i n 
lumbar a s w e l l a s c r a n i a l 
c e r e b r o s p i n a l f l u i d ( CSF) o f 
s u i c i d e and n o n - s u i c i d e v i c t i m s 
( F i g . l ) (KAUERT e t a l . , 1 9 8 6 , 
1 9 9 0 ) . T h e s e d i f f e r e n c e s c a n n o t 
be e x p l a i n e d by a g o n a l s t r e s s , 
p o s t mortem d e l a y o r age and 
s e x . T h e a p p l i c a t i o n o f t h i s 
method i n F o r e n s i c m e d i c a l 
r o u t i n e work i n o r d e r t o 
d i f f e r e n t i a t e between a c c i d e n t , 
h o m i c i d e and s u i c i d e r e q u i r e s a 

CRANIAL h i g h e v i d e n t i a l v a l u e o f a 
s i n g l e r e s u l t . T h e r e f o r e , i n a 

F i g . l : from K a u e r t e t a l . 1 9 8 6 
v e r y r e c e n t s t u d y we b l i n d l y a n a l y z e d 5-HT i n lumbar CSF o f 

38 randomly s e l e c t e d c a s e s ( w i t h o u t knowledge o f t h e a u t o p s y 
r e s u l t ) and from t h e 5-HT c o n c e n t r a t i o n s m e asured we a s s i g n e d 
t h e c a s e s t o e i t h e r s u i c i d e o r n o n - s u i c i d e . A f t e r w a r d s we 
compared t h e b i o c h e m i c a l d i a g n o s i s w i t h t h e a u t o p s y r e s u l t s 
and a n a l y z e d t h e r a t e c f c o r r e s p o n d e n c e . The d a t a c f t h i s 
s t u d y a r e p r e s e n t e d on t h e F i r s t I n t e r n a t i o n a l Symposium on 
Ad v a n c e s i n L e g a l M e d i c i n e , Kanazawa, J a p a n , O c t . 1 2 t h t o 
15 t h , 1990. 

Methods: 
A) S a m p l i n g o f CSF: Lumbar CSF i s c o l l e c t e d d u r i n g a u t o p s y by 
v e n t r a l p e r f o r a t i o n o f t h e i n t r a v e r t e b r a l d i s k L 3/4 o r L 4/5 
a f t e r r e m o v a l o f t h e i n t e s t i n a l t r a c t The f i r s t p o r t i o n o f 2 
- 4 ml h a s t o be t a k e n f o r a n a l y s i s . The s a m p l e s h a v e t o be 
f r o z e n d e e p l y w i t h i n o f max. 2 h o u r s . O n l y s a m p l e s a b s o l u t e l y 
f r e e o f b l o o d c o n t a m i n a t i o n a r e a d m i t t e d . 
B) A n a l y t i c a l s o f 5-HT: 5-HT i s i s o l a t e d from CSF v i a an i o n 
exc h a n g e r e s i n and s e p a r a t e d from o t h e r endogenous compounds 
by HPLC and d e t e c t e d by an e l e c t r o c h e m i c a l d e t e c t o r (WATERS) 
e q u i p p e d w i t h a g l a s s y c a r b o n w o r k i n g e l e c t r o d e and a AG/AgCl 
r e f e r e n c e e l e c t r o d e . The w o r k i n g p o t e n t i a l i s s e t on 0.7 V. 
The d e t e c t i o n l i m i t o f t h e method i s 0.1 ng/ml. 
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R e s u l t s and d i s c i s s i o n : 
I n fig.2 a l l c a s ; s t h e 5-
HT v a l u e s o f t h e d i f f e r e n t 

5 — HT / CSF g r o u p s a r e s p o t t e d . I n 37 
c a s e s i n v e s t i g a t e d t h e r e 
were 34 c a s e s w i t h 
u n e q u i v o c a l d i a c n o s e s of 
d e a t h by a u t o p s i e s . 2 3 o f 
t h e s e were s u i c i c e s and 11 
o f them h o m i c i d e and 
a c c i d e n t r e s p e c t i v e l y . 
H i g h 5-HT c o n c e n t r a t i o n s 
20ng/ml) f i t t e d i n 17 o f 
23 c a s e s o f s u i c i d e , 
w h e r e a s low 5-HT 
c o n c e n t r a t i o n s ]5ng/ml we 

cameof death: 0 = unclear. I msuckle. 2 - homicide. 3 - accident f O U n d 1Π 9 O f .1 C d S e S . 
W i t h t h e 4 - f i e l d s c h i 
s q u a r e t e s t we c a l c u l a t e d 
a c h i 2 v a l u e c f 9.3745 
( P= 0 . 0 0 2 1 7 ) . 

F i g . 2 I n t h e 3 c a s e s w i t h code = 0 t h e s i t u a t i o n s a r e 
u n c e r t a i n . From t h e 5-HT c o n c e n t r a t i o n s t h e y c o u l d l e s u i c i d e 
c a s e s . C a s e No 1 i s p r o b l e m a t i c a l l y i n so f a r a s " h i s i s a 
s u i c i d e committed t o g e t h e r w i t h h i s mother (aut-No Γ21090) on 
t h e one hand b u t t h i s p e r s o n was m e n t a l l y d i s t u r b e d on t h e 
o t h e r hand. A l s o a c o n f u s i o n o f t h e CSF s a m p l e s c o u l d n o t be 
e x c l u d e d . C a s e No 2 m i g h t i n f a c t be a p o s s i b l e s u i c i d e from 
t h e c i r c u m s t a n c e s a t t h e s c e n e o f c r i m e . C a s e No 3 p r i m a r y 
was d i a g n o s e d a s a c a r d i o c a s c u l a r f a i l u r e . A p o s t 
i n v e s t i g a t i o n by t o x i c o l o g i c a l a n a l y s e s r e s u l t e d i i a t o x i c 
serum l e v e l o f a m i t r i p t y l i n e (428 ng/ml) s u g g e s t i n g an 
o v e r d o s e ! 
I n t h e group o f s u i c i d e (code 1) t h e r e a r e some c a s e s w i t h 
s t r i k i n g low 5-HT c o n c e n t r a t i o n s . 2 o f t h e s e e x h i b i t a c a s e 
h i s t o r y o f h e a v y i l l n e s s ( c a n c e r and p a r a p l e g i a r?.sp.) and 
were members o f a german s o c i e t y w h i c h from one c a r g e t s a f e 
methods f o r c o m m i t t i n g s u i c i d e . I t m i g h t be t h a t t h e low 
c o n c e n t r a t i o n s o f 5-HT r e s u l t e d from a l a c k i n g a u t o e g g r e s s i o n 
o r from t h e i l l n e s s i t s e l f . C a s e No.8 i s t h e mother o f above 
m e n t i o n e d c a s e of m e n t a l l y d i s t u r b e d man, who committed 
s u i c i d e t o g e t h e r w i t h h e r son by d r i v i n g h e r c a r i n t o a 
r i v e r . The r e m a i n i n g c a s e s 26 a l l show a t h e r a p e u t i c serum 
l e v e l o f t r i c y c l i c a n t i d e p r e s s a n t s l i k e a m i t r i p t y l i n e , some 
o f w h i c h a r e w e l l known t o d e c r e a s e t h e 5-HT s y n t h e s i s a f t e r 
c h r o n i c a l u p t a k e , however, n o t a f t e r a c u t e d osage (VAN PRAAG, 
1 9 8 1 ) . 
The group o f h o m i c i d e and a c c i d e n t ( c o d e s 2 and 3) c o n t a i n s 2 
c a s e s w i t h h i g h 5-HT c o n c e n t r a t i o n s . C a s e No.31 e x h i b i t s a 
v e r y i n t e r e s t i n g h i s t o r y from s c i e n t i f i c p o i n t o f view. The 
man was d i s c o v e r e d and t h e n k i l l e d by h i s son, w h i l e he 
m a l t r e a t e d h i s w i f e p o s s i b l y w i t h i n t e n t i o n of k i l l i n g h e r . 
T h i s c a s e m i g h t be an i n d i c a t o r t h a t h i g h c o n c e n t r a t i o n s o f 
5-HT a r e c o r r e l a t e d w i t h t h e r a t e o f a g g r e s s i o n . 
The s e c o n d c a s e c o u l d n o t be e l u c i d a t e d . I t i s an a l c o h o l i c 
and tramp we a r e d e a l i n g w i t h h e r e , who was s t r a n g a l a t e d by 
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a n o t h e r tramp. The r e a o n f o r h i s r e l a t i v e h i g h 5-HT 
c o n c e n t r a t o r ! must r e m a i n u n c l e a r a t p r e s e n t . 

Conclusion;: 
Our method a n a l y z i n g t h e c o n c e n t r a t i o n o f 5-HT i n lumbar CSF 
p r o v i d e s t i e p o s s i b i l i t y o f d i f f e r e n t i a t i o n between s u i c i d e 
and non-s'.icide w i t h a h i g h e v i d e n t i a l v a l u e . From our 
e x p e r i e n c e ; , however, t h e r e a r e some f a c t o r s t o be c o n s i d e r e d 
a s d e s c r i b e d above. Of p a r t i c u l a r c r i m i n a l i s t i c i n t e r e s t a r e 
s u s p e c t e d l o m i c i d e s w h i c h a r e p r e t e n d e d a s s u i c i d e . From our 
h o m i c i d e iases i n v e s t i g a t e d we c o u l d e v i d e n c e t h a t a g o n a l 
s t r e s s o r >anic r e a c t i o n s , w h i c h p r o v a b l y t o o k p l a c e i n a l o t 
o f c a s e s , l a s no i n f l u e n c e on t h e 5-HT c o n c e n t r a t i o n i n CSF. 
T h i s o b s e r v a t i o n i s i n agreement w i t h s t u d i e s o f LUNA e t 
a l . ( 1 9 8 2 ) , who i n v e s t i g a t e d 5-HT i n CSF a f t e r s h o r t and 
p r o l o n g e d l e a t h agony. 
From our r e s u l t s we s u g g e s t t h a t t h e d e g r e e o f a g g r e s s i o n and 
a u t o a g g r e s ; i o n r e s p e c t i v e l y i s a s s o c i a t e d w i t h t h e r a t e o f 5-
HT c o n c e n t a t i o n i n t h e CSF. 
The c r u c i e l q u e s t i o n o f t h e c e n t r a l o r i g i n o f t h i s 5-HT h a s 
t o be c l a r . f i e d . And a s p r e l i m i n a r r e s u l t we c o u l d s t a t e t h a t 
t h e p i n e a l o r g a n may be i n v o l v e d , b e c a u s e i n o u r s t u d i e s we 
found a n e g a t i v e c o r r e l a t i o n between t h e p i n e a l and lumbar 
CSF 5-HT c o n c e n t r a t i o n s (KAUERT e t a l . 1 9 9 0 ) . S h o u l d D e s c a r t e s 
(1596-1650 be r i g h t w i t h h i s a s s u m p t i o n o f t h e p i n e a l b e i n g 
t h e s e a t o: t h e s o u l ? 
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