
IN VITRO NEUROTOXICITY OF ANTIBIOTICS 

Urs R.  Schaad,  Urs D. Fuehre r ,  Verena Gafner  and 

1 9  Norber t  Herschkowitz  - Departement o f  P e d i a t r i c s  
( I n s e l s p i t a l ) ,  U n i v e r s i t y  o f  Bern, CH-3010 Dern, 
Swi tze r l and  

P r e d i c t i o n ,  measurement, and moni to r ing  o f  n e u r o t o x i c i t y  o f  
a n t i b a c t e r i a l  a g e n t s  a r e  ex t remely  d i f f i c u l t .  We s t u d i e d  t h e  
e f f e c t s  o f  a n t i b i o t i c s  on growth and d i f f e r e n t i a t i o n  i n  
d i s s o c i a t e d  r a t  b r a i n  c e l l  c u l t u r e s .  Drugs were added from 7 t o  
14 days  i n  c u l t u r e s  (DZC) i n  o r d e r  to a t t a i n  c o n c e n t r a t i o n s  
r e p r e s e n t i n g  10 and 2 t i m e s  t h e  l e v e l s  reached by i n t r a v e n t r i -  
c u l a r  a n t i b i o t i c  a d m i n i s t r a t i o n .  At DIC 14,  21 and 24 t h e  
fo l lowing  e v a l u a t i o n s  were performed and compared t o  c o n t r o l s :  
c o n t e n t  o f  p r o t e i n  and DNA r e f l e c t i n g  c e l l  growth,  two enzymes o f  
b r a i n  c e l l  d i f f e r e n t i a t i o n  and s t a i n i n g  f o r  o l i g o d e n d r o c y t e s  and 
a s t r o c y t e s .  No e f f e c t s  showed p e n i c i l l i n  G, a m o x i c i l l i n ,  
su lbac tam,  a z t r e o n a n  and ch lo ramphen ico l .  Only marg ina l  and 
a lways  r e v e r s i b l e  i n f l u e n c e s  produced c e f t r i a x o n e ,  vanconrjcin and 
c i p r o f l o x a c i n .  C l e a r  i n h i b i t i o n  o f  bo th  c e l l  growth and c e l l  
d i f f e r e n t i a t i o n  w i t h  o n l y  p a r t i a l  o r  a b s e n t  r e g e n e r a t i o n  was 
induced by ce fep ime ,  c e f t a z i d i m e ,  ce fo tax ime ,  cefuroxime,  
imipenem, t emaf loxac in  and amikacin.  These r e s u l t s  a r e  i n  
accordance  w i t h  o t h e r  i n  v i t r o  exper imen t s  (bone marrow c e l l s ,  
f i b r o b l a s t s )  and a l s o  w i t h  c l i n i c a l  f i n d i n g s .  We conc lude  t h a t  
t h e  s e n s i b l e  u s e  o f  t h i s  model on t h e  c e l l u l a r  l e v e l  can  p r e d i c t  
p o t e n t i a l  n e u r o t o x i c i t y  o f  a n t i m i c r o b i a l  a g e n t s .  
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The  role o f  cytokines in neonatal sepsis is not yet fully u n i , r s t d .  W e  
studied 1 0  septic newborns and 22  controls, aged 1-10 days. Tumor necrosis 
factor (TNFa),  IL-1B and Interleukin 6(IL-6) concentrations were measured 
in EDTA-plasma (Easia,Medgenix). In the septic group we sampled every 8 
to 12 houres during 2-3 days. Maximum values are  summarized in the table. 
IL-6 correlated inversely with the degree of hypotension 
(R=-0.562,p=0.045). With the improvement o f  the clinical picture both 
T N F a  and IL-6 concentration decreased. 

CYTOKINF, CONTROLS LQhc 
T N F a  36*4 4 7 6 k  189 <0.001 
IL- 18 8*1 44i-19 <0.005 
11.-6 55f 2 8  79690k37578 <0.005 

values expressed in pg/ml(meani-SEM). 
In conclusion, in septic newborns the highly pyrogenic mediator 1L-I0 is 
only slightly elevated o r  normal. This may explane the lack o f  a febrile 
response in septic newborns. 
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Dcspitc decades of invesligaling lhc BOB. lhcrc remains a distincl paucity of data rcg:uding its 
rcsponu: lo i~~fcclions. We have Qudicd lhc pial-arshnoid microvasculalurc in in newborn 
piglels through an open cranial window using fluorescence pholomacroscope giving 20 pg (n=6) 
--I- and 2W pg (n=6) --- LPS &. Conlrol animals (n=6) -(;roup- wcrc givcn 
mock ccrcbmspinal fluid (CSF). CSF LPS conccnlnlion w s  determind using chromogcnic 
lirnulus mcbocy~e lysau: assay. NaF (MW=376) givcn inlnvcnously W:IS used as a BOB 
pcrmcabilily markcr and brdn NaF uplakc (BNU) was mmcsurcd by a SF, uofluoromclcr. In 
Crour, the BOB remained light lhrough the expcrimcnld period (4 hours). them wcrc ncilhcr 
lluorcscein ex(nvaw1ion nor significant BNU. In lhc BBB w s  opened (cxu:nsivc 
Iluoresccin leak~ge) 70.5f 10.5 min aflcr lhc k LPS injcclion. and CSF LPS levcls was 
significmlly clcvalcd (0.70iO.LO EUIml) al I h l  limc con~pxcd to Ihc valuc mcsurcd at Ihc slxl 
of ~ h c  experiment (0.14f 0.04 EUIml: p<O.OS). Thcrc was an clcvalion in BNU (3.0f0.7 pg 
NaFxnlg" prolcintpg NaFxpl' serum) at I k  limc of wcrilice (4 hours). In Croup Illc BBB was 
opc~lcd sigoificanlly wlicr (55.2t4.1 min), and CSF LPS conlcnl (1.18f0.10 EU11nl) alal BNU 
(5.9i9.9 pg NSxmgl protcintpg NaFxpl" serum) were Jso highly clcvatd compwcd lo thc 
Cmul, ((p0.05 in cach pmmclcr). It is col~cludcd 111a1 & givcn LPS. as :I model of neorwld 
purulent meningitis, rcsulls in a dose dcpcndc~lt opellillg of ihc BOB for N9, and ill mukcd 
changes in the cx~xcllular fluid space of the brain. (All values an: memfSD.) 
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S k e l e t a l  and c s r d i o c  muscles  o f  r o d e n t s  a r e  a b l e  t o  t a k e  up and 
e x p r e s s  d i r e c t l y  i n j e c t e d  plasmids c o n t a i n i n g  r e p o r t e r  genes 
such a s  l u c i f e r a s e  (pRSVL), E. c o l i  B-ga lac tos idase  (pRSVLac-z). 
A f t e r  i n j e c t i o n  o f  pRSVLac-z DNA i n t o  h e a r t  o r  s k e l e t a l  muscle 
muscle,  gene e x p r e s s i o n  was l o c a l i z e d  h i s t o c h e m i c a l l y  t o  ca rd io -  
c y t e s  o r  myocytes ,  r e s p e c t i v e l y .  Seven day3 a f t e r  i n j e c t i o n  of  
pRSVL DNA, l u c i f e r a s e  a c t i v i t y  (mean+SExlO l i g h t  u n i t s  p e r  ug 
DNA i n j e c t e d )  was 1 3 2 5 3 8 7  i n  normal mouse s k e l e t a l  muscle,  1543 
+407 i n  mdx s k e l e t a l  muscle,3015+1295 i n  r a t  c a r d i a c  muscle.  - 
A f t e r  i n j e c t i o n  o f  pRSVL, gene e x p r e s s i o n  was p r e s e n t  i n  c a r d i a c  
and mdx s k e l e t a l  muscle f o r  o n l y  1 month whi l e  i t  p e r s i s t e d  i n  
normal s k e l e t a l  muscle f o r  one y e a r .  Gene e x p r e s s i o n  was s t a b l e  
i n  c a r d i a c  muscle o f  athymic and c i c l o s p o r i n  t r e a t e d  r a t s  f o r  a t  
l e a s t  2 months t h a t  sugges t  t h e  r o l e  of  immune response  i n  I l ea r t .  
Rapid tu rnover  o f  myof ibe r s  i n  mdx muscle can e x p l a i n  t h e  i n -  
s t a b i l i t y  of gene e x p r e s s i o n .  D i r e c t  t r a n s f e r  o f  genes i n t o  
muscle h a s  a p p l i c a t i o n s  f o r  gene the rapy .  
( * P r e s . i n s t .  :Dept. o f  Ped. Univ. of  P e c s ,  Hungary) 

MOLECULAR GENETIC ANALYSIS IN HUNTER DISEASE 

Michael Beck, C. Steglich, E. Schwinger, 123 J.J. Hopwood and A. Gal 
Dept. of Pediatrics, University of Mainz, 
ERG-65 MAINZ, Federal Republic of Germany 

Clinical and biochemical studies have revealed a 
great phenotypic variability in mucopolysaccharidosis 
type I1 (Hunter disease), probably due to different 
mutations in the IDS gene that has been localized in 
Xq2B. Using a cDNA probe containing almost the entire 
coding region of the human IDS gene, we performed a 
molecular analysis on 7 patients with Hunter disease. 
In one patient, a complete deletion of the IDS coding 
sequences was found. Another patient had structural 
alterations of the IDS gene including a partial 
deletion. In 5 patients, however, after restriction 
digestion of the DNA by PstI and TaqI and Southern 
hybridization with the IDS cDNA, the audiographic 
patterns obtained were similar to those found in 
controlu. These patients may probably have small 
deletions or point mutations in the IDS gene. 
Genotype analysis offers now the possibility to 
detect carrier among females at risk and to perform 
prenatal diagnosis in this X-linked disorder. 
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The original descriplion of the femur-fibula-ulna (FFU) complex included cases 
which femur, fibula and ulna show defects and which tend to be associated. These 
c s c s  are usually sporadic. 
We present an analysis of491 cases, registered in the lnslitule of Human Cenelics in 
Munsler, from many diffcrcnt populations and from different years. 
Our resuh, showing nearly equal proportions of the most common malformations in 
four analysed groups (with one, two, three and four limbs affected) supports the 
hypothesis that even if one arm or one leg is affected, the wscs still may belong to the 
FFU-complex. 
In our study upper limbs arc affected slightly more often than lower. All malforma- 
tions lend to he unilateral than bilateral. The right-side and male-sex are prelercn- 
lially affected. The limb malformalions present in the FFU complex arc usually dilfe- 
rent from those seen in most other types of limb defects. There is virtually no overlap 
bclwcen FFU complex and other limb anomalies, however differenlial diagnosis will 
bc briefly discussed. 
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