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Use of Radio immunoe lec tro-Osmophores i s  for the Diagnosis  of Human Trichinosis  

Most  sensi t ive me thods  used in the  diagnosis  of 
Trichinella spiralis infect ion include immuno- f luorescen t  
an t i body  t e s t  (IFA), indi rec t  haemagg lu t i na t i on  (IHA), 
ben ton i t e  f locculat ion and  complemen t  f ixat ion.  The 
p rec ip i t a t ion  tests ,  once very  popular ,  have  been  found 
less sui table owing to the i r  lesser sensi t iv i ty ,  e.g. precipi-  
t a t ion  in the  agar  gel is 1,000 t imes  less sensi t ive  t h a n  
indirec t  haemagg ln t ina t ion  t es t  ~. However ,  the  sens i t iv i ty  
of the  prec ip i ta t ion  t echn ique  has been cons iderably  
increased,  par t icu lar ly  by  the  recent ly  developed counter-  
eIectrophoresis  ~,3 and  rad io immunoetec t ro -osmophores i s  
(RIEOP) 4. 

The purpose of the experiments described below was to 
ascer ta in  the  usefulness of the  R I E O P  tes t  for the  diag- 
nosis of h u m a n  infect ions w i th  T. @iralis. 

Material and method. The ant igen  used in the  experi-  
m e n t s  was  p repa red  f rom muscle  larvae  as descr ibed 
previous ly  ~ and kep t  in the  lyophyl ized  condi t ion  at  
+4~  Prior  to being labelled wi th  nsI,  it  was dissolved 
wi th  dist i l led wa te r  to the  concen t ra t ion  of 2 mg/ml .  
Label l ing by  iodinat ion was accompl ished  according to 
the  m e thod  of Mr and DIXON 6, and  the  labelled 
an t igen  was d i lu ted  wi th  H a n k s  ba lanced salt  solut ion to  

the  concen t ra t ion  of 0.28 mg of the  ant igen p ro te in /ml  of 
the  d i luent  as de t e rmined  by  the  me t h o d  of LOWRY et al.L 

The i mmu n e  sera were ob ta ined  f rom persons  suspected  
of hav ing  recent  infect ion wi th  T. @iralis. The sera were 
examined  for the  presence of an t ibodies  w i th  the  aid of 
I F A  and  I H A  5 tests ,  t hen  s tored a t  - -20 ~ J u s t  before 
being used in the  exper imen t s  t h e y  were re -examined  by  
b o t h  of the  me thods  men t ioned  above and  in add i t ion  by  
the  double diffusion in the  agar  gel. Deta i led  results  of the  
examina t i on  are set  out  in the  Table.  

R I E O P  was carried out  on t h e  glass pho tograph ic  pla tes  
(8.2 •  era) covered wi th  8.5 ml  of 1% agarose in bar-  
bi tal  buffer  of p H  8.2. Wells of 5 m m  in d iamete r  were 
cut  in pairs  7 m m  a p a r t  The row of wells near  t he  ca thode  
was filled wi th  the  ant igen while t h a t  near  the  anode  was 
fiIIed wi th  undi lu ted  sets .  The pIates were t hen  connec ted  
wi th  t he  e lect rophoresis  t anks  conta in ing  barb i t a t  buffer  
a t  p H  8.2 and submi t t ed  to an electric po ten t i a l  of 6 V /cm 
for 2 h. Af ter  comple t ion  of e lectrophoresis  the  plates  
were p h o t o g r a p h e d  and  washed  for 24 h in several  changes  
of 0.85% NaCI solut ion and  dist i l led water ,  and  finally 
t h e y  were dried. Dried pla tes  were placed wi th  the  gel 
surface in direct  con tac t  wi th  medical  X - r a y  film, 9 • 12 
cm (Kodak  Suppor t  Blen, France)  and k e p t  in a l ight-  
t i gk t  box for 2, 4 and  7 days.  The p la tes  were f inal ly 
s ta ined wi th  Amido  black and p h o t o g r a p h e d  again. 

Reszdts and discussion. Countere lec t rophores is  showed 
the  presence of 3 lines of p rec ip i t a t ion  be tween  the  pai r  
of wells filled wi th  the  an t igen  and control  serum of 
h y p e r i mmu n i zed  rabb i t  (Figure 1). None of the  h u m a n  
sera t es ted  produced  visible lines of prec ip i ta t ion ,  w i th  the  

Fig. 1. Results of countereleetrophoretic examination of 7 human 
sera with the aid of T. spiralis antigen. Amido black staining. 
c, control rabbit serum. 

Fig. 2. RIEOP-X-ray film registration of the results shown in Figure 
1. Exposure time 7 days. 
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Results of examination of human sera for the presence of anti- 
T. spiralis antibodies with the aid of 5 serological tests 

Sera No. IFA II-IA 

I II  I If 

DDG CE RIEOP 

1 -- -- 160 10 -- -- -- 
2 400 100 2560 320 -- - -  + 

3 . . . . . . .  

4 50 20 -- -- + 
5 -- -- 40 10 -- -- + 
6 100 50 640 20 -- NS + 
7 50 -- 160 10 -- -- + 

DDG, double diffusion in the agar gel; CE, counterelectrophoresis; 
NS, non-specific precipitation; I, before storage; II, after storage; 
+ ,  positive. Numbers denote fibres given as reciprocals of the 
highest serum dilution producing positive reaction. 
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except ion of serum No. 6 which gave non-specific precipi- 
ta t ion  (Figure 1). The results read before and after  stain- 
ing were always in agreement .  

R I E O P  revealed far  more details. Apar t  f rom the  
a l ready recorded precip i ta t ion  of rabbi t  hype r immune  
serum, also h u m a n  sera Nos. 2, 4, 5, 6, 7 gave posi t ive  
react ion and some of t hem showed even 2 lines of precipi-  
t a t ion  (Figure 2). The results of R I E O P  were always 
unequivocal  and enabled easy different iat ion from non- 
specific precipi ta t ion seen in counterelectrophoresis .  
However ,  i t  was not  unt i l  7th day of exposi t ion tha t  
every  detai l  of the  test  could be identified. I t  seems to be 
the  main  d rawback  of the  method,  in comparison wi th  
counterelectrophoresis  which is completed  wi th in  1-2 h, 
and which is much  less expensive.  

We th ink  tha t  counterelectrophoresis ,  such as recent ly  
described by D~SPOM~IER et a l )  will be most  suitable for 
rapid and large-scale apptication~ while R I E O P  will 
remain  on invaluable  diagnost ic  tool  in some selected 
cases being ex t remely  sensit ive and specific. In  our hands 

the  me thod  proved to be at  least  as sensi t ive as I H A  and 
I F A  tests detect ing microprecipi ta tes  no t  discernible to 
the  naked eye. 

Zusammen/assung. Serum Trichinella-spiralis-infizier- 
ter  Menschen wurde mit te ls  Radio immunoelek t ro-Osmo-  
phorese (RIEOP)  bet Verwendung yon mi t  r ad ioak t ivem 
]od  gezeichnetem Ant igen untersucht .  Die R I E O P -  
Technik  erwies sich als mindestens  so empfindl ich  wie die 
passive Haemagglu t ina t ions reak t ion  und die I m m u n o -  
fluorescenz. 
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F l a m b a m y c i n ,  a N e w  Antibiot ic  f r o m  Streptomyces hygroscopicus DS 23 230 

In  the  course of a s tudy  on the  produc t ion  of anti-  
microbial  agents by microorganisms,  a new antibiotic,  
f l ambamycin  (also known as 21 190 IRP), was discovered 
in the cul ture  broths  of Streptomyces hygroscopicus 
DS 23230. 

The s train w~s isolated f rom a sample  of soil collected 
in Great  Br i ta in  and its ant ib iot ic  proper t ies  were 
demons t ra ted  by  classical methods  ~. I t  exhibi ts  all the  
main morphological  and biochemical  characteris t ics  of 
the species Streptomyces hygrosc@icus, as described by  
TR~SNER and BACKUS ~ and WA~S~AN ~, especial ly the  
t igh t  spiral sporophores and their  clustered insert ion 
upon the  main  f i lament ,  the  dark  grey colour of the  
normal ly  sporulated mycel ium,  and also in ageing 
cultures the  produc t ion  of dark pa tches  and of an exuda te  
on the  surface of the colonies on agar  medium.  

Streptomyces hygroscopicus DS 23230 thr ives  on aer- 
a ted and st irred media  while producing the  antibiotic,  The  
prepara t ion  of a substant ial  q u a n t i t y  of f l ambamycin  is 

carr ied out  as follows: the  strain, s tored as a spore-soil  
mixture ,  is grown in tes t  tubes on PRIDEn~'S s tarch plus 
minerals  agar  med ium ~ for 15 days a t  26~ I t  is brought  
to a sui table  s ta te  of deve lopment  by  2 successive trans-  
fers, first  into 250 ml  of l iquid med ium (composit ion in 
g/ l :  hydra t ed  glucose 10, peptone  10, mea t  ex t rac t  5) 
in a 2 1 flask, incuba ted  for 48 h at  26~ on a ro ta ry  
shaker, then  into 40 1 of the  same med ium in a 75 1 fer- 
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Fig. 1 IR-absorption-spectrum of flambamycin (KBr pellet). 
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