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Summary. — The latency competence of herpes simplex virus 
t y p e  1 (HSV-1) strains SC16, KOS, ANG, ANGpath and i ts  
mutants  ANGpathgCl8 (gC minus, spontaneous point mutation), 
KOSgC39 (gC minus deletion), ANGpathl2-4 (gE minus deletion), 
and ANGpathgCI-8 (gE and gC minus double mutan')  was  com­
pared  a n d  DBA/2  mice. While t h e  l a ten t  SCI6 a n d  K O S  react iva­
t e d  spontaneously in  explantecl homolateral  tr igeminal ganglion 
f ragments  coming f r o m  Velaz DBA/2  mice, methylat ion inhibi­
t o r  5-azacytidine (5-AzaC) was required t o  achieve react ivat ion 
of SC16 in  t h e  ganglion explants  f r o m  Hannover  DBA/2  mice. 
React ivat ion of A N G p a t h  i n  t h e  cultured tr igeminal  ganglia 
f r o m  b o t h  lines of DBA/2  mice occurred only in  t h e  presence 
of t h e  drug.  T h s  compound also enhanced t h e  react ivat ion in­
cidence in t h e  ganglion explants  f rom ANG-infected Hannover  
DBA/2  mice b u t  n o t  f r o m  Ve,'az DBA/2  mice: in t h e  la t te r  i t  remai­
ned low even in  t h e  presence of t h e  inducer.  Bo th  gE~ m u t a n t s  
failed t o  establish la tency as judged b y  t h e  failure of react ivat ion 
either in  t h e  presence or t h e  absence of 5-AzaC. This seemed i n  
accordance wi th  t h e  absence of neural  (quick axonal) spread of 
these m u t a n s  in mice (Rajčáni  et al., 1990). In contrast, both 
gC"  mutans established latency: ANGpathgCl8 a t  an unchanged 
rate  and KOSgC39 a t  a lower frequency than the parent strain. 

Key ivords: latent infection; herpes simplex virus-, mutants-, DBA 
mice 

Introduction 

I t  is known t h a t  herpes simplex virus  (HSV) mutants  not expressing 
glycoprotein C (gC) grow well in cell culture (Holland et al., 1983; 1984: 
Draper et al., 1984). Also the g E  minus mutans were shown to grow well 
in vitro (Neidhardt et al., 1987; Schranz et al., 1989). The gC~ mutant  of 
HSV-1 strain MP established latency in the lumbosacral spinal ganglia when 
inoculated into the  hind footpad (Mannini-Palenzona et al., 1988). Not only 
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intracerebral but  also intravaginal inoculation of Balb/c mice with a HVS-1 
gC minus mutant leads to the involvement of nervous system (Johnson et 
al., 1980). In contrast, the gK minus mutant was nonpathogenic after per­
ipheral inoculation (Rajěáni et al., 1990) although it caused encephalitis 
after intracerebral administration. Here we describe the latency competence 
of two gC minus mutans (a spontaneous and a deletion mutant), of a g E  
minus deletion mutant and of the gC/gE minus double mutant. 

Materials and Methods 

Virus strains. T h e  s t ra in  S C I 6  of H S V  t y p e  1 (Hill et al., 1975) w a s  k indly  provided b y  
dr .  T .  E .  Hill,  U n i v e r s i t y  of Bris tol ,  U.  K .  T h e  s t ra in  ANG (Kaerner  et al., 1981) a n d  i t s  patho ­
genic  v a r i a n t  A N G p a t h  ( K a e r n e r  et al., 1983) w e r e  c o m i n g  f r o m  t h e  s a m e  s t o c k  a s  i n  t h e  p r e ­
v i o u s  s t u d y  ( R a j č á n i  et al., 1990). T h e  s t ra in  K O S  p r o v i d e d  b y  d r .  V .  V o n k a  (Sevac,  Prague)  
originated f r o m  Prof .  J .  L .  Melnick s collection ( W H O  Collaborating Centre f o r  V i r u s  Reference 
a n d  Research,  Houston,  T e x a s ,  U.S.A.).  T h e  deletion m u t a n t  K O S  gC39 w a s  previous ly  charac­
t e r ized  (Ho l l and  et al., 1986). A N G p a t h g C 1 8 ,  a s p o n t a n e o u s  gC m i n u s  m u t a n t ,  w a s  descr ibed 
b y  Weise  (1987).  T h e  cons t ruc t i on  of  t h e  g E  m i n u s  de le t ion  m u t a n t  A N G p a t h I 2 - 4  w a s  r e p o r t e d  
b y  N e i d h a r d t  et al. (1987) a n d  t h e  c o n s t r u c t i o n  of  t h e  g C  n e g a t i v e  g E  n e g a t i v e  d o u b l e  m u t a n t  
l ias b e e n  pub l i shed  recen t ly  (Schranz  et al., 1989). T h e  A N G p a t h  K 5 / I  m u t a n t  w a s  de r ived  f r o m  
A N G p a t l i  gC18 /gB K O S  (Weise  et al., 1987) b y  de le t ing  a p a r t  of  t h e  I C P 4  gene  (Schroder  et al., 
1985) a n d  d i sp l ayed  t h e  fol lowing p h e n o t y p e :  g C  n e g a t i v e ,  I C P 4  nega t ive ,  a n d  a n  e x c h a n g e  
of  t h e  gBG sequences  f r o m  A N G p a t h  f o r  t h e  g B 6  sequences  of  K O S ;  t h e  l a t t e r  w a s  def ined  
w i t h  t h e  monoc lona l  a n t i b o d y  BG wh ich  r e a c t e d  w i t h  g B  K O S  b u t  n o t  w i t h  g B  A N G p a t h .  

Latcncy in DHA/2 mice ( T a b l e  1). I n  i n d e p e n d e n t  t r i a l s  u s i n g  d i f fe ren t  v i r u s  doses a n d  t w o  
m o u s e  l ines of  d i f f e r en t  suscep t ib i l i t y  t o  H S V - 1 ,  t h e  l a t e n t  in fec t ion  w a s  es tab l i shed  b y  inocu­
l a t i o n  of 5 | il  v i r u s  su spens ion  t o  t h e  r i g h t  scar i f ied c o r n e a ;  s i m u l t a n e o u s l y  10 fxl of  t h e  v i r u s  
suspens ion  w a s  a d m i n i s t e r e d  in t r a -  a n d / o r  subcu t aneous ly  i n t o  t h e  r i g h t  l ip  u s ing  a n  a i r - t igh t  
mic rosyr inge .  T h e  b l i s te r  f o r m a t i o n  i n  t h e  l a t t e r  c a s e  w a s  checked  u n d e r  t h e  microscope.  T h e  
a n i m a l s  w e r e  h o u s e d  u n d e r  p a t h o g e n - f r e e  cond i t ions  o n  a s t a n d a r d  d i e t .  A t  i n t e rva l s  r a n g i n g  
f r o m  1 m o n t h  t o  6 m o n t h s  pos t - in fec t ion ,  b o t h  t r igemina l  gang l ia  ( f r o m  s o m e  a lso  t h e  b r a i n  
s t e m )  were  r e m o v e d ,  immersed  i n t o  s te r i le  p h o s p h a t e  bu f f e r ed  sa l ine  ( P B S  p H  7.2) c o n t a i n i n g  
5 %  f o e t a l  calf  s e r u m  (FCS) ,  m i n c e d  a n d  e x p l a n t e d  i n  p l a s t i c  P e t r i  d i shes  ( t issue c u l t u r e  grade)  
i n  m e d i u m  R P M I - 1 6 4 0  s u p p l e m e n t e d  w i t h  1 0 %  F C S  a n d  an t i b io t i c s .  T h e  c u l t u r e s  w e r e  k e p t  
f o r  10 d a y s ;  m e d i u m  w a s  e x c h a n g e d  o n  d a y s  4 a n d  7. I n  e x p l a n t s  c u l t u r e d  i n  t h e  p resence  o f  
10 (i.mol/1 5-aza-cyt id ine  (Merck) ,  t lie l a s t  e x c h a n g e  ( d a y  7) w a s  m a d e  w i t h  d r u g - f r e e  m e d i u m .  
O n  d a y  10 in c u l t u r e ,  t h e  t i s sue  f r a g m e n t s  c o m i n g  f r o m  t h e  s a m e  s a m p l e  w e r e  w a s h e d  i n  P B S  
a n d  homogenized  ( 2 0 %  suspens ion  in B E M ) .  Occasional ly  s o m e  col lected f r a g m e n t s  w e r e  
qu i ck ly  f r o z e n ,  c u t  in c r y o s t a t  a n d  s t a i n e d  b y  indi rec t  immunof luorescence  ( I F )  m e t h o d  t o  
check  t h e  occur rence  of  H S V  an t igen -con ta in ing  cells.  

Virus in/ectivity assay of  t h e  m e d i u m  f lu ids  a n d  t i s sue  homogenea t e s  w a s  m a d e  i n  B H K  
cells g r o w n  in 24-well p las t i c  d ishes  o r  in V e r o  cells g r o w n  i n  Le igh ton  glass  t u b e s .  W h e n  g r o w n  t o  
conf luency  in B E M  ( supp lemen ted  w i t h  1 0 %  calf  s c rum)  (CS), t h e  i n fec t ed  cells w e r e  replenished  
w i t h  t h e  s a m e  m e d i u m  c on t a in ing  2 %  CS.  T h e  p l a que s  were  c o u n t e d  a t  h ighes t  pos i t ive  d i l u t i on  
b y  da i ly  in t e rva l s  f o r  3 — 4 d a y s .  

Pathogenicity during acute injection. Deaths  w e r e  registered f o r  t h e  first 21 d a y s  in each 
animal  g r o u p .  Signs  of s ickness  developed in SC16- a n d  ANGpath-infected H a n n o v e r  DBA/2  
a n d  in SClO-infectod Vclaz  DBA/2 mico. On d a y s  0 a n d  7 post-infection (p.i.) t h e  s ick mice 
were  saerifind, their  tr igeminal  gangl ia ,  b r a i n  s tem,  t h e  re s t  of bra in,  spleen, adrenals,  a n d  
k idneys  were removed and examined ei ther  for  v i r u s  presence or HSV-specific ant igens  u s i n g  
indirect IK a n d  P A P  s ta ining.  F o r  I F  the  t issues w e r e  quickly  frozen in l iquid nitrogen a n d  
cut in c r y o s t a t .  F o r  t h e  poroxidase-ant ̂ peroxidase  s ta in ing  t h e  t i s sues  w e r e  fixed in neutra l  
formalin,  embedded  into p a r a f f i n  and s ta ined  according t o  t h e  instructions of t h e  k i t  m a ­
n u f a c t u r e r  ( C R L  Universa l  J m m u n o p e r o x i d a s e  s t a in ing  k i t ,  Cambr i dge ,  U . K . ) .  F o r  m o r e  de­
t a i l s  sou Ra j č á n i  et al. (1990). 
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Table 1. Latency competence o i  three HSV-1 strains In DBA/2 mice  

Virus  Inoculation Inoculation Mouse A u t o p s y  Reactivation in culture Iducer* 
strain dose (PFU) route strain d a y  p. i .  -strain d a y  p. i .  -

RTG LTG 

SCI 6 1 X 10 5  cornea DBA/2** 92 7/8 2/8 none 
2 x 10 4  cornea DBA/2**  71 11/15 3/15 none 

7.5 x 104  cornea, lip DBA/2*** 40 1/3 0/3 none 
8 x  10 3  cornea, lip DBA/2*** 60 2/7 0/7 none 
1 X 18" cornea, lip DBA/2***  32 8/8 2/6 y e s  

ANGpath 6 X 105 cornea, lip DBA/2** 91 6/32 1/32 none 
2 x 10 5  cornea, lip DBA/2** 8 1 - 8 8  19/23 3/23 y e s  

1.2 x 10 4  cornea, lip DBA/2*** 5 4 - 9 0  10/16 0/16 y e s  
7.5 x 104  cornea, lip DBA/2*** 60 0/8 0/8 none 
1.5 x 10 5  cornea, lip DBA/2***  4 0  2/11 0/11 none 

7 x 105 cornea, lip DBA/2*** 32 0/6 0/6 none 
1.2 x 10 5  cornea, lip DBA/2***  30 6/8 0/8 y e s  

ANG 1.5 X 1 0 s  cornea, lip DBA/2*** 3 0 - 4 2  2/24 0/24 none 
l x  106 cornea, lip DBA/2*** 54 7/12 2/12 y e s  
2 x 10 6  cornea, lip DBA/2** 80 3/20 0/20 none 
2 x  10 6  cornea, lip DBA/2** 79 2/24 0/24 y e s  
2 x  106  cornea, lip DBA/2** 173 4/17 0/17 y e s  

RTG, LTG = r ight  (left) trigeminal ganglion 
* 5-azacytidine 10 [x mol/1 f o r  7 d a y s  in culture 

* *  f rom breed Velaz, ČSFR 
***  f r o m  Deutsche Versuchstieranstalt,  Hannover 

Results 

Variations in the latency competence of the wild type virus strains 

A s  shown in Table 1, in DBA/2 mice strain SC16 has  established latency a t  
a high rate  in the homolateral (73 and 88%, respectively) and a t  a lower 
rate (20 and 25%, respectively) in the  contralateral trigeminal ganglion. 
The dose of 1 x 105  PFU caused the  death of more than 5 0 %  of mice in t h e  
acute phase of infection. Alternatively, 12 out of 15 (80%) of DBA/2 mice 
died within 14 days  af ter  inoculation of 3 x l 0 4  PFU SC16 (Table 3). In  
DBA/2 mice the virus  spread to neural tissues (brain stem) as  well as  b y  
bloodstream (adrenal gland, kidneys, spleen; Table 2). Using I F  and P A P  
staining the  HSV antigen was  found in pseudounipolar neurons and satellite 
cells of the homolateral trigeminal ganglion (Fig. 1), in many neurons and 
glial cells of the brain stem as well as  in the  higher parts  of CNS including 
thalamic nuclei and temporal cortex (Table 3). When t h e  survivors were 
examined for latency, the incidence of spontaneous virus  reactivation was  
surprisingly low (3 out 10, 30%). Therefore, 5-AzaC was  added t o  the  me­
dium fluid of ganglion explants.  Already since d a y  4 in  culture a p a r t  of 
ganglion explants  h a d  released infectious virus. The  t o t a l  la tency incidence 
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Fi U .  1 
Detection of HSV-1 antigen in pseudounipolar neurons a n d  satellite cells of the  r ight  trigeminal 
ganglion on d a y  6 a f t e r  inoculation of SC16 ( 3 x l 0 4  PFU) into the  scarified cornea of DBA/2 

mice (PAP strain and HE,  x 120) 

was as high as  100% (Table 1) even when the inoculation dose per mouse 
was  as low as  8 x  103 PFU SC16 (less than 1 LDso)-

Jn ANGpatli-infectcd DBA/2 mice the  virus  spread to the trigeminal 
ganglion, brain stem, and adrenal gland. The titre in the  rest of the  brain 
was lower then in SCl6-infected DBA/2 mice (Table 2). HSV antigen was  
seen predominantly in the  brain stem, namely in nc. terminalis n. trigemini, 
in formatio reticularis, in the vestibular nuclei in t h e  bottom of the fourth 
ventricle (Table 3). The latter Table also shows that  in DBA/2 mice the 
dose of 7.5 X 104 ANGpath corresponded to 8 X  10 3  of SC16. 

Kxplantation of the right trigeminal ganglion revealed latency only in 
2 out of 25 mice (8%) when the explants  were kept in the absence of 5-AzaC. 
When the  inducer was  added, the latency increased to 66.6% (16/2-1). The 
importance of t h e  inducer for latency reactivation in the ganglion explants 
coming from ANGpath-infected DBA/2 mice becomes evident from the 
fact  that  the incidence increased from 18.8% in the absence of the drug  
to  82.6% in its presence (Table 1). 

In ANG-infected Hannover DBA/2 mice the  addition of the  inducer 
increased he latency rate  as  detected b y  explantation from 8 . 3 %  to 
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Table 2. Distribution o í  HSV i n  t h e  organs of DBA/2 mice  after corneal a n d  l i p  inoculations 

Organ D a y  6 post-infection 

ANGpath 1  SC16 2  

Trigeminal ganglia  (both) 
Brain  stem 
Spinal cord 
Brain  
Kidneys  
Adrenal  glands 
Spleen 

1 X 10"* 
(3X 10") 

2 x 1 0 3  
> 1 X 103 

2 x  102 

3 x 10 4  

2 x  103 
3 x 1 0 3  
6 x  10 s  

6 x  103 

* FFU per organ;  1 inoculation doS3 of 7 X 105 PFU/mouse;  2 inoculation dose of 7.7 x 10 4  

PFU/mouse 

58.3%. However, this  was  not t h e  case in Velaz DBA/2 mice, in which the  
rate  of latency remained low, regardless whether the  inducer was  present 
or not (14.5% and 15%, respectively). W h e n  KOS was  used t o  establish 
latency in Velaz DBA/2 mice, on the other hand, spontaneous reactiva­
t ion  of t h e  l a t t e r  v i rus  occurred in 78.9% of cul tured homolateral  gan­
glia, b y  a f requency as  high a s  t h e  spontaneous react ivat ion incidence 
wi th  SCl6-infected Velaz DBA/2  mice (73.3%). I t  should be  mentioned i n  
th is  context  t h a t  t h e  A N G p a t h  K 5 / I  m u t a n t  established la tency in DBA/2  
mice a t  a slightly lower r a t e  t h a n  w.t .  A N G p a t h  when tes ted  in  t h e  presence 
of t h e  inducer (50% as compared t o  66.6%). On  t h e  other  hand ,  t h e  l a t t e r  
m u t a n t  react ivated spontaneously a t  a f requency similar t o  t h a t  in t h e  pre­
sence of 5-AzaC (Table 4). 

Latency competence of the gC and gE negative ANGpath mutants 

Using t h e  KOSgC39 deletion m u t a n t  t h e  react ivat ion incidence in  t h e  
r ight  trigeminal ganglion explants  f r o m  D B A  mice was significantly reduced 
(from 78.9% t o  33.3%, p = 0.025). Using t h e  spontaneous ANGpa thgCl8  
(gC negative) m u t a n t  in  Velaz DBA/2  mice, t h e  react ivat ion f requency was  
similar regardless t h e  ganglion explants  were k e p t  in  t h e  presence or absen­
ce of t h e  inducer (82.6% a n d  71.4%, respectively). 

N o  reactivation of infectious virus could be  achieved f r o m  t h e  explants  
a t  culturing t h e  ganglia f rom DBA/2  mice inoculated wi th  t h e  g E  negative 
ANGpath l2-4  m u t a n t  and/or  t h e  gE/gC negative ANGpathgCI-8 double 
mu tan t .  Results  were t h e  same regardless whether  t h e  explants  were 
kep t  in  t h e  presence or  absence of t h e  inducer.  I n  addition, no  la tency of 
ANGpathgCI-8 was found  in  DBA/2  mice either b y  spontaneous or d rug  
mediated reactivation (Table 4). I t  seems, therefore,  t h a t  t h e  g E  minus  
m u t a n t s  were unable  t o  establish l a ten t  infection, a t  least a s  judged b y  t h e  
results of t he  explantat ion procedure. 
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Discussion 

I t  is evident from presented results that  strain ANGpath reactivates in 
the explanted trigeminal ganglion fragments in the presence of 5-AzaC only. 
The spontaneous reactivation incidence was  low in the explants from 
both lines of "DBA/2 mice. When the ganglion explants from SCl6-in-
fected "DBA/2 mice were cultured, there was  no reactivation till d a v  10 in 
culture a s  detected b y  virus release to medium fluid. Only 3 out of 10 ex-
plants contained HSV antigen-positive neurons (Table 1). On the other 
hand, when inducer had been added to the medium, several explants released 
virus already b y  d a y  4 in culture. The effect of hypomethylating agents such 
as  5-AzaC, L-ethionine, and dimethylsulphoxide (DM80) has been described 
b y  Whitby  et al. (1987) who found enhanced latency incidence in SC16-in-
fected outbred (Bristol/2) mice in the presence of 5-AzaC or L-ethionine and 
earlier virus detection in culture in the presence of 5-AzaC and DMSO. The 
inducer effect of methylation inhibitors occurs despite of the fact that  the 
latent HSV DNA was  not found extensively methylated  in vivo using 
methylation-sensitive restriction endonucleases (Dressier et al., 1987). Prob­
ably methylat ion is restricted t o  a few GC nucleotides in t h e  promoter  
region of early and/or  immediate  early genes. This was demonstrated with  
t h e  thymidine  kinase gene promoter .  The  affinity of cellular transcription 
factors  S p l  a n d  C T F  t o  thei r  binding site, a 33 b p  promoter  segment up­
s t ream f rom t h e  TATA box, was 20 t imes reduced when a single CpG di-
nucleotide in t h a t  segment became methylated (Ben-Hat tar  and  Jir icny,  
1988). This  m a y  explain while on one hand ,  t h e  Smal/Xmal a n d  Sall/Saell 
enzyme pairs  failed t o  de tec t  "DNA methylat ion.  b u t ,  on  t h e  other  hand ,  
hypomethyla t ing drugs display a n  inducer act ivi ty  i n  H S V  latency.  

Wo suggest t h a t  a t  least 2 categories of la ten t  genomes exist:  those which 
easily react ivate  in culture a n d  those which react ivate  in t h e  presence of 
t h o  onducer only. Most recently t h e  abovementioned findings have  found 
fu r the r  suppor t  in enhanced react ivat ion of Herpesvirus saimiri b y  5-AzaC 
(Mossmann  et al., 1989). Some light h a s  been shed on t h e  possible role of 
latency associated t ranscr ipts  (LAT) in regulation of latency.  A m u t a n t  n o t  
expressing L A T  was  found t o  react ivate  wi th  a considerable delay as com­
pared t o  i t s  pa ren t  s t ra in  expressing LAT (Steiner et al., 1989). Therefore, 
i t  is t empt ing  t o  assume t h a t  dua l  regulation m a y  be  a t  work also in  H S V  
latency: a down regulation b y  methylat ion a n d  a positive regulation linked 
t o  LAT. Kudelová and Rajčáni (1990) comparing the DNA/DNA hybrid­
ization results with those of virus react ivat ion in culture pointed a t  t h e  
possiblo existence of spontaneously nonreactivable H S V  genome. This seems 
in accord with  tho  older complementation experiments  which rescued tho  
nonroactivable genome in cul ture  (Brown  et al. 1979; Lewis et al., 1984). 
Recently Tenser  at al. (1989) found t h a t  thei r  thy midinkinase-negative H S V  
m u t a n t  could no t  boon reisolated f rom t h e  cul tured ganglion f ragments ,  b u t  
L A T  could bo detected.  F u r t h e r  studies aro necessary t o  determine whether  
t h o  spontaneously nonreactivating HSV genome is always inducible, or  
whether t ru ly  noninducible genomes m a y  also exist .  
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The most important point to be discussed here is the absence of any reac­
t ivation in bo th  mouse lines despite of t h e  presence of t he  inducer with t h e  
two  g E  minus mutants .  Based on our report  t h a t  t he  negative ANGpathI2-4 
did no t  spread b y  quick axonal transport ,  we assume t h a t  this  was due t o  
t h e  highly restricted or absent  spread of these mutan t s  t o  t he  ganglion. I n  
contrast,  t h e  gC negative mutants  spread t o  t he  ganglion, althought t he  
establishment of latency was less f requent  with t he  gC negative KOSgC39 
mutant .  The gC negative spontaneous m u t a n t  spread as well as did t he  
parent  strain, a finding similar to tlie results of others (Mannini-Palenzona, 
1988; Johnson  et al., 1986). 

Finally, t he  behaviour of t h e  ANCpathK5/I  m u t a n t  (gC negative, I CP 4 
deletion gB6 exchange) was of conside able interest. I n  this  mu tan t ,  in ad­
dition t o  t h e  gC minus spontaneous mutation, t h e  B6 region of ANGpath  
gB, no t  reacting with t h e  B6 monoclonal antibody, was exchanged for  t h e  
same region of KOS g B  recognized b y  this  antibody (Weise et al., 1988). 
The latency ra te  was slightly decreased, b u t  on t he  other hand,  5-AzaC h a d  
no  effect on t h e  reactivation incidence. Whether this was due  t o  t h e  ICP4 
deletion or due t o  t he  gB6 region exchange should b e  fur ther  investigated 
using t h e  ANGpath Y1  (ICP4del) mutan t .  ANGpath  K 5 / I  and ANGpath Y 1  
were pathogenic for  rabbi ts  and spread t o  their  trigeminal ganglia (results 
n o t  shown). I n  rabbits  t h e  g E  negative mutan t s  were t h e  only ones which 
did no t  kill t h e  animals af ter  intracorneal inoculation. Because K O S  did 
no t  kill t h e  rabbits  when given in t he  same dose t o  t he  scarified cornea, t he  
B6  region of g B  seems n o t  t o  be responsible for  the  higher virulence of 
ANGpath  in rabbits  (manuscript in preparation). 
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