
J 5.4. 1975 Speeialia 

Table III. Pathogenicity and immunogenicity of the IUdR-resistant variant of Herpes simplex virus in rabbits 
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1st infection (IU i.c.s.), 2nd infection (IU i.c.s.) �9 No. rabbits affected from No. rabbits dead within 
Conjunctivitis Keratitis Encephalitis 15 days from the 2rid infection 

- -  HS b 105 12/12 12/12 12/12 12/12 
--  HS 104 12/12 11/12 11/12 11/12 

--  HR 5 • 106 4/12 o 2/12o 0/12 0/12 
--  HR 5 • 105 0/12 0/12 0/12 0/12 

HR b 2 • 106 HS 105 1/12 1/12 0/12 0/12 
(2 days apart) 

HR 2 • 10 ~ HS 105 0/12 0/12 0/12 0/12 
(30 days apart) 

~Tissue culture infectious units, injected in the conjunctival sac. b See Table I. ~Lesions reversed within 6 days. 

t h a t  inh ib i to ry  for the  pa ren ta l  virus. I t  is n o t e w o r t h y  
t h a t  th is  IU dR - re s i s t ance  is ev iden t  b o t h  in H E p  2 and  
in p r im a ry  mouse  embryo  cells normal ly  endowed wi th  
thymidJne  kinase ac t iv i ty  4. 

Da ta  in Table  I I  show t h a t  on the  basis of the  lethal  
effect  p roduced  by  in t racerebra l  in ject ion in mice, the  
I U d R - r e s i s t a n t  s t ra in  is abou t  200 t imes  less v i ru len t  
t h a n  the  pa ren ta l  virus.  In  addi t ion ,  when  in jec ted  i.p., 
the  I U d R - r e s i s t a n t  va r i an t  p ro tec t s  mice f rom lethal  
inocula of the  pa r en t a l  s t rain,  in jec ted  in t racerebra l ly  
45 days  apar t .  

D a t a  ob ta ined  in r abb i t s  are of more  interest ,  in view 
of the  analogies which  exis t  be tween  r abb i t  and  h u m a n  
herpe t ic  kerat i t is .  As shown in Table I I I ,  eye infect ion 
wi th  as l i t t le as 104 IU  of the  pa ren ta l  sensi t ive s t ra in  of 
Herpes simplex virus  are suff ic ient  to  t r igger  a sequence 
of pathologic  events  (conj unct ivi t is ,  kerat i t is ,  encephali t is)  
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which,  a lmost  in all cases, results  in death .  Eye  t r e a t m e n t s  
wi th  2 • 106 IU  of t he  I U d R - r e s i s t a n t  va r i an t  are, on the  
contrary ,  a lmos t  depr ived  of any  pathological  effect  and, 
moreover ,  p ro t ec t  rabb i t s  f rom highly  act ive  inocula 
(104 IU) of the  pa ren ta l  sensi t ive strain,  in t roduced  by  the  
same way  e i ther  3 or 30 days  a p a r t .  

Research  is in progress  to  es tabl ish  w h e t h e r  and  which  
re la t ionship  exis ts  be tween  IUdR- res i s t ance  and  aviru-  
lence of t he  virus s t ra in  under  s tudy,  and  to  ascer ta in  
w h a t  k ind of mechanism,  e i ther  in terferonic  or i m m u n e  
specific, or both ,  is a t  the  basis  of t he  p ro tec t ion  th is  
virus  induces  in animals  s. 

Rdsumd. Par  passage  en s6rie sur des cellules en cul ture 
et  en pr6sence de 5- iodo-2-desoxyuridine ( IUdR)  on a 
ob tenu  une souche de virus herp6t ique  r6sis tant  ~ I ' I U d R .  
Cette  souche est  trSs peu v i ru lente  chez la souris et  le 
lapin, mais  est  capable  de prot6ger  ces an i mau x  contre  le 
virus pa thog6ne  d 'origine.  
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Istituto di Microbiologia I I  dell' UniversitdL 
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P R O  EXPERIMENTIS 

A S i m p l e  F l u o r o m e t r i c  A s s a y  f o r  A m p i c i l l i n  i n  S e r u m  

A n u m b e r  of chemical  m e t h o d s  for t he  de t e rmina t i on  of 
ampici l l in are available.  Some of t h e m  lack sens i t iv i ty  
(Bri t ish Pharmacopoe ia ,  1963, a d d e n d u m  1964, p. 2; 
GRAVNETTEROVA1; BUNDGAARD and  ILVER2), or are no t  
appl icable  to  se rum (Br. Pha rmacopoe i a ;  SMITH et al.8; 
BUNDGAARD and  ILVERg). Others  are laborious because of 
an ex t rac t ion  s tep (GRAv~ETTEROVA 1; J u s x o  4) or t i t r a t i on  
procedures  (GRAvI~ETTEROVA1). A f luorometr ic  m e t h o d  
(JusKo 4) is sensi t ive and  can be appl ied to  serum but  is no t  
specific in t h a t  ~-aminobenzylpenici l loic  acid (ampicilloic 
acid) gives the  same response  as ampici l l in  itself. 

A s table  p roduc t  w i th  blue f luorescence is fo rmed f rom 
ampici l l in  a t  p H  5.2 and  100~ in the  presence  of low 
concen t ra t ions  ( <  i mM)  of uranyl  acetate .  The comp o u n d  
has an absorp t ion  m a x i m u m  at  338 n m  and  an emission 
m a x i m u m  a t  415 n m  at  p H  5.2. Fluorescence in t ens i ty  
decreases below p H  3. Benzyl-penici l l in  does no t  give any  
fluorescence. An assay procedure  for ampici l l in  in serum, 

based on these  observa t ions  is p roposed  in the  following. 
The m e t h o d  is s imple because uranyl  ace ta te  achieves 
bo th  depro te in iza t ion  and  colour deve lopment .  

(a) Direct method in serum (in the  absence of ampJcilloic 
acid). In  a po lye thy lene  centr i fuge tube,  9 pa r t s  of serum 
and 5 pa r t s  of a 3.2% (w/v) aqueous  uranyl  ace ta te  
(dihydrate)  solut ion are mixed  by  vigorous shaking for 
1 rain. The prec ip i ta te  is r emoved  by  centr i fuging the  
tubes  for 15 min  at  4,500 rpm,  the  s u p e r n a t a n t  is f i l tered 
t h ro u g h  paper  (Schleicher  and  Schuell  Nr. 5893) into 
glass t e s t  tubes  and  the  clear and  colourless f i l t ra te  is 
hea ted  for 20 min  to 100~ the  tubes  being covered 
wi th  loosely f i t t ing  glass bails to  minimize  evapora t ion .  

1 j .  GRAVNETTEROVX, Clin. ehim. Aeta ll ,  128 (1965). 
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(1967). 
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The tubes are rapidly cooled in an ice-bath and t ransferred 
to a wa te r -ba th  of 20~ Fluorescence is measured at  
20~ in the rmos ta t t ed  quar tz  cuvet tes .  Tempera tu re  
control  is essential because fluorescence sharply declines 
wi th  increasing tempera ture .  S tandard  dilut ions of Na- 
ampici l l in are made  up in serum from the  same subject,  
secured before adminis t ra t ion  of ampicill in,  and are 
t rea ted  together  wittl  a b lank (serum wi thou t  ampicillin) 
in the  same way. 

In  serum e-amiiiobenzylpeii ici l loic acid leads to the  
same product  at  a lower yield. This p roper ty  allows one to 
dist inguish ampici l l in aiid e-aminobenzylpenici l loic  acid 
and to determine  ampici l l in in the  presence of e-amino- 
benzylpenici l loic acid by measuring fluorescence in one 
sample direct ly  and in a second sample after  enzymat ic  
hydrolysis  of ampicill in.  

(b) Indirect method in serum (in the  presence of ampi-  
cilloic acid). Unknown serum saples and s tandards  in 
serum are divided into 2 portions.  One por t ion  receives 
40 units of penicillinase (fi-lactamase) per  ml, dissolved in 
water  (e.g. 0.02 ml /ml  serum of a solution wi th  2,000 uni ts /  
ml) and the  o ther  por t ion  an equiva len t  amoun t  of water .  
The penicill inase conta ining tubes are incubated  for 
20 min  at  37 ~ the  penicillinase-free samples are heated  
to 37~ for a few rain, 3.2% uranyl  aceta te  d ihydra te  
solution is added to all tubes, and the samples are pro- 
cessed as described under  (a). For  each s tandard  concen- 
t ra t ion  the  difference in fluorescence reading between 
penicillinase-free and penicil l inase-coii taining sample 
is formed, wi th  these values a ca l ib rahon  curve  is drawn 
and the  corresponding differences of the unknowns  are 
read on it. 

Ampici l l in  was ei ther commercia l  Na-ampici l l in  (Peii- 
brit in) or the  t r ihydra te  of the free acid dissolved by 
neutral iz ing wi th  NaOI-I. t3enzylpeiiicillin was the  
commercia l  Na  salt  (Penicillin NOVO). Urany l  acetate  
was the  d ihydra te  (UO2(COOCHa) ~. 2 H~O) of analyt ica l  
grade (Fluka). All o ther  chemicals  were a.g. mater ia l  
f rom Merck or Fluka.  Penicil l inase was a pure fi-lactamase 
(Penase LEO).  Ampici l loic acid was prepared by alkaline 
hydrolysis  of an aqueous solution of i mg /ml  Na-ampici l l i i i  
(0.1 N NaOH,  heat ing  in boiling water  ba th  for 30 min). 

Blood was def ibr inated by st irr ing wi th  a wooden rod. 
Citrated p lasma proved  unsui table  because it  requires 
higher  uraiiyl  aceta te  concentra t ion  for complete  depro- 
teinizat ion.  

A simple fi l ter f luor imeter  can be used wi th  the  mercury  
lines 313 + 366 nm for exci ta t ion  and a fil ter passing 
emi t t ed  l ight  above 420 IIm. 

A linear dependence of fluorescence in tens i ty  on 
ampici l l in concent ra t ion  is obta ined between zero and 
20 Fg/ml serum wi th  me thod  (a). 

Penicil l inase reduces the  fluorescence obta ined  wi th  
ampici l l in alone and ampici l l in in the  presence of an 
equimolar  amoun t  of ampicilloic acid in serum by the  same 
degree. This means  t h a t  ampicil loic acid does not  interfere 
wi th  the  act ion of penicill inase on ampicilliii ,  and tha t  
me thod  (b) indeed allows de te rmina t ion  of ampici l l in in 
the  presence of ampicilloic acid. Cal ibrat ion curves from 
method  (b) are also linear. 

Method (b) was applied 10 t imes to serum (from 2 
horses) conta ining 0.1 Fg/ml Na-ampicil l in.  The mean  of 
the readings differed by 2 s tandard  deviat ions  f rom the  
blank value, which means  tha t  the  odds of mis taking 
0.1 btg/ml for zero are of the  order of 2%. Consequent ly  
de tec tabi l i ty  in the  indirect  me thod  is a t  least  0.1 btg/ml. 

The indirect  me thod  (b) can be expected  to have  con- 
siderable specifici ty because 1. the  colour deve lopment  
depends on the  presence of the  a-amino-group in the  
ampicil l in molecule, and 2. the  appl icat ion of penieill inase 
impar t s  the  high specificity of the  enzyme for the  fl-lactam 
s t ructure  to the  test. I ts  sens i t iv i ty  is sufficient  for the  
accura te  assay of serum concentra t ions  reached wi th  
therapeut ic  dosage schedules of ampicill in,  which are 
above  1 [xg/ml (WALTER and HEILMEYERS). 

Zusammen/assung. Behandlung  yon Ampici l l in  oder 
Ampicilloyls/~ure mi t  Urany lace t a t  in der W~irme bei 
p H  5.2 ergibt  ein stabiles fluoreszierendes Produkt .  
Ausnii tzuiig dieser Tatsache und der proteinfS.11enden 
Wirkung  yon Urany lace t a t  ergibt  eine einfache Methode 
zur Ampic i l l inbes t immung im Serum mi t  einer Empf ind-  
l ichkeit  yon e twa 0.1 [xg/ml. I (ombina t ion  mi t  Penieilli- 
nasebehaiidluiig erlaubt,  Ampici l l in  in Gegenwar t  yon 
Ampicilloyls~Lure zu messen. 
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Corrigenda 

T. W. STONE: On the Antagonism o/Ergot Alkaloids and 
Dopamine by Phenothiazines, Exper ien t ia  30, 827 (1974). 
The formula  for chlorpromazine in Figure  1 A has been 
pr inted incorrect ly  and i l lustrates chlorproethazine.  The 
correct formula  for chlorpromazii ie  is shown in Figure  2 A. 
The correct  formula is as follows: 

A. L. MISRA, P. K. •AYAK, M. N. PATEL, N. L. VADLAMANI 
and S. J. MULLS: Identification o/Norcocaine as a Metabo- 
lite of E3I~-Cocaine in Rat Brain, Exper i en t i a  30, 1312 
(1974). I n  the  Table  on page 1312, column half-life (h), i t  
should read 0.8 instead of 4.8 and 1.0 instead of 5.0. 
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