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A strain of spotted fever was isolated from the blood of a child just
before death with disseminated intravascular coagulation, The strain was
found to be antigenically similar to five of the six previously isolated
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SUMMAR Y

The study was undertaken to continue investigations on the ep1demiolo~ r
of spotted fever in Israel and the serological and biological properties of
locally isolated strains. Furthermore , it was undertaken to continue the de-
velopment of the reverse passive hemagglutination technique as a new seroL —
gical method for the diagnosis of rickettsial infections.

Sera from suspected cases of rickettsiosez were tested by fluorescent
antibody and complement fixation. The former method revealed more cases of
past and present infection than the latter.

Follow-up bleedings from cases of murine typhus and spotted fever in-
di cated that 1gM antibodies against rickettsiae w~-y persist at low levels
for six months or longer.

Human sera were found to contain a non—antibody inhibitor of reverse
passive hemagglutination . However, immune sera could be titrated by measur-
ing the di fference in agglutinating titer of antigen diluted in constant
concentrations of the immune serum and of normal serum.

Reverse passive hemagglutination can be used to differentiate between
epidemic and murine typhus rickettsiae.

A strain of spotted fever was isolated from the blood of a child just
before death with disseminated intravascular coagulation. The strain was
found to be antigenically similar to five of the six previously isolated in
1. rael.

. .. ~~~~~~ . .:
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BACKGROUND

The first description of human infections with rickettsiae of the spot-.
ted feve r group in Israel was published in J9149 ( 2 ) .  At that time , and dur-
ing the following two decades the dise ase was thought to be confined to a
few de fi ni te ly  de fined endemic foci in the coastal area. Howeve r , investiga-.
t lon.~ starte d by this laboratory in 1971 reve aled that h uman cases of’ infec-~
t ion  occurred th roughout the country and the incidence of disease was hi gher
than it was pre vi ous ly though t to be.

During the course of these studies s ix  strains of spotted fe ver ri cket—
~,siae were isolated , five of which were antigenically similar and one which
d ff e red f rom the others . All six strains were foun d to di ffe r antigenical ly
from ~~~ t~.xonomica 1ly define d strains available in this laboratory .

Sera from sus pected cases of ri ckettsioses and from cases di agnosed as
pyre xi as of unkn own ori gin were tested by fluorescent antibody and comple —
rrie n t fixat i on . The forme r method reve aled more cases of past and present in-
fections than did complement fixation and revealed current rickettsioses
anong the previously un di agnosed cases .

Methods were developed for performing re verse passive hemagglutinat ion
( RPH ) and reverse passive hemagglutination inhibi t ion ( RPHI) tests for the
.k~tec~tj on and t i t rati on of antibodies to rickettsiae in immune and convales—
~“~i t  sera. These preliminary studies showed that the new methods had some
advantages as well as di sadvantages when compared with othe r methods avai —
lth l e  for s imi l ar purposes .

The ~i m of the stu ~~

The present study was undert aken in March 19T5 w i t h  the aim to continue
T ,u 1~es on ti~• ’ epidemiology of spotted fe ver in Israe l and the serological

~r~1 bi olo~ ica1 prope rties of the s trains of spotted fever isolated during
the pe riod of ’ t h i s  gran t and of p revious contracts .

The ~ c’OJ: : of work during period of this grant was defined as follows :

1) Continu ed development of the reverse passive hemagglutination tech-
ni que in the direction of a new serological method for di agnosis of
ri ckettslal i r L f f - ’tj o ns .

2) Serologic di agn osis of suo pet ’ted rickettsioses in humans , using va—
r i  uu~ :;er olog ic techni ques and comparison of the results.

- 
. .. . 
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3) Attempts at the isolation of new strains of spotted fever ricket—
tsiae and their ch aracterization by comparison wi th  taxonomically
known s t ra ins  and with other strains already isolated locally .

14) Continued efforts to use gas chromatography for identification of
rickettsiae and early di agnosis of infection .

MATER IA1~ AND ~~THOI~

Diagnos t ic Serol.2~~

Except as otherwise indicated , the materials and procedures for collect-
ing and han dling specimens , rickettsial strains , propagation of rickettsiae ,
preparation of antigens , antisera, fluorescent antibody (FA) methods , comp—
lement fixation (CF) techniques , reverse passive hemagglutination (RPH) and
reverse passive hemagglutination inhibition (RPHI) procedures , etc. were as
previously described (2—5).

As in prevIous years , bloods or sera from human cases of suspected n c —
kettsioses were received from hospitals serving various areas from the Upper
Galilee in the North to the Nege v , the South of Israel. In addition , samples
were submit ted to us from the A. Felix Public Health Laboratory of the Minis —
try of Health as well as from District  Health Offices of the Ministry of
Health in Hadera , Netanya , AShdod , Reho vot and Beersheba.

All sera were tested by CF against soluble group specif ic  spotted fever
and typhus antigens by the staniard LBCF method and by FA against spotted fe-
ver (SF) and murine typhus (~!r) rickettsiae . In the FA tests , staining was
carried out with  an t i—human globulins con j ugate as well as specif ic anti—
hum an 1gM globulins in duplicate smears. When cros s reactions appeared, i.e.,
st aining was positive for both SF and ~.fl, the methods and criteri a used for
determining the etiologi c agent of infection were as described in a previous
report (14).

Some d i f f icul t ies  we re encountere d with  some of the fluorescent conju-
gates used in this laboratory . Some lots of anti-human immunoglobulins gave
weakly positive reactions in the staining of SF in controls following the
use of hwnan negative sera or saline. It was found that this could be pre-
vented by diluting the anti—human conj ugate in soluble group specific SF
antigen such as used in the CF test.

In test ing for specific 1gM antibodies in acute phase sera of suspected
rickettsioses , it was found that certain lots of anti—IgM fluorescein conju-
gates obtained commercially did not give satisfactory results.

~ — 
— —-- -—- —— - .-
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It w a ~ t he re for e d ’ e i I ’ d to use a three layer method such as described in
in earlier report (i).

Following t :ie ser um t i  be tested , rabbit  an t i—human 1gM serum , app rcp—
ri uU ’ly d i l u t e d  (1:100 — 1:200) was layered on the slide and this was fol—
1 owe d by fl uorescein labelled capnine anti—rabbit globulin. The rabbit anti—
hum an 1~~~ serum obtained commercially , was found to react sli ghtly wi th  hum an
1~~~. In or der to prevent st a in ing  as a resul t of’ this unwanted reaction , the
anti— I’~ serum w e ~ d i lu t ed  before use in a 1% solut ion of human pur i f ied IgG.
The cal ri ne ant i—rabb i t  globulin conjugate also showed some reaction wi th  hu-
man i mniuno—~-lobulin ~; and was diluted before use in a 1% solution of pooled

urr ~ n im~unopJobu1in in orde r to prevent . “non spec i f i c” s ta ining.

Column ch romato~ raphy

Two types of column s were used in th is  work : brushite (6) and eellulosic.
Bru : ;h i t e  was prepared by allowing equal volumes of 0.5 M Na2HPO 14 and 0.5 M
CaCl , to dri p slowly into a container wi th  continuous mixing .  The preci pi—
t~tte

’ which forme d was washed four time s in four volumes of distilled water
and f i n a lly  ~u ipended in 0 .001 M ph osphate buffe r at pH 7.2. This supension
of b r u : h i t e could be stored in the cold up to approximately 10 day s , af ter
w h i c h  i t  was necessary to prepare fresh .

DEAE ( iie thy lominoethyl)  cellulose and CM ( carboxymethyl) cellulos e were

~~~~~~~~ commercially (Whatman DEll , CMll) and the columns were prepared as
desc ribed elsewhere ( 7 ) .

~erological Surv~y

For purpose of the serological survey two areas were selected: Nazareth
in the hrthern area of’ Iorael and N aan , a Kibbut z a few mi les Sout h of Re—
ho vr t, . Ni nety— one sera were taken from inh abitants of’ Nazareth and its su.r—
r ure1 irj,~; and sent to this  laboratory by the Dis t r ic t  Health Office . In N aan
8 .i bloods taken from 79 indiv iduals  were submitted for tes t ing.

rnvironmental Survey

C~e hundred and two rat s ( R .  norvegicus and R. rattus ) were trapped and
u l.ed in the course of investirations on leptospirosis in Israel. Samples of
‘Ji .3e bloods were submitted to this laboratory for test ing for antibodies to

and SF.

I

~
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RESULTS

Serological data cr1 suspected rickettsioses in humans

The serological results of FA and CF tests are presented in Table 1.
The total number of bloods or sera receive d in this laboratory from February
1975 — December 1976 was 685 from 552 cases of suspected rickettsioses , 26 14
of which occurred during 1975 arid 288 during 1976 .

Th e sera were tested by both FA and CF using antigens derive d from n c —
re~t ts iae  of the spo tted feve r group and from rickettsiae of murine typhus .
In the table are l is ted all the sera from those cases of which one or more
sera gave positive results in the CF and/or FA tests.  Unde r the heading of
“ t own ” are listed the cit ies or settlements in waich the corresponding m di-.
vidual had his  permanent home , when such information was avai lable . In those
cases in which the habitation was unknown , the referr ing hosp ital or clin ic
is gi ven .

Di agnosis of current infec t ion  on the basis of the CF test was made on
the appe arance of a four—fold or greater rise in titer in sequential bleed—
in~ s. In the case of the FA test , more than minimal  s ta in ing  of specifi c
~~~ was used as an indicator of current infection when no increase of t i t e r
was noted or only one blood was obtained from the pa t ien t .

In some cases of serolog ical crossing it was not possible to di fferen-
t i a t e  between spotted feve r or murine typhus infection on the basis  of brigh t-
ness of staining. Frequently however , in such cases, the complement f ixat ion
test showed far less cros s reaction and it was there fore possible to make a
jiffe rential diagn osis on the basis of the two tes ts .

A ~umm~ ry of the results shown in Table 1 is presented in Table 2. In
tn is  table it can be seen that of a total of 685 sera from 552 individuals ,

~‘f seri from 2j 3 cases showed the presence of antibodies to N!2 and/or SF
aLL or iing to the F’A t es t .  Of six hun dred fi f ty—nine sera from 523 cases test-
ed by CF, 2514 s~ra from 219 cases were positive for ~‘TT and/or SF. As in pre—
vi ,u ~i years many more posi t ive for spotted feve r were found using immuno—
flu or e~ cence than using CF tests , and more sera showed cross reaction bet—
ween ~T1 and SF by FA than by CF.

The FA t e~;t permit ted se rological diagnosis of current infection with
F in 223 individuals and w i t h  MT in 149, whereas only 66 cases of SF and 8

of MI’ ~oui i be diagn o ;ed  by CF as current infection . The difference between
L t i e  t o ta l  num L or of current infe ctions diagnosed by the two methods was part-
ly due to the fact that in only 138 cases out of the 552 were two or more

— — —~ —_ _ __ -  ---——~~~~~
—
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L I I. r e  i v et from the  s in indi vi dual . In th e i r  I ~8 oases , CF s; w i  a
sig ni t i c a n t rise in t i t e r  for L F  in 73 cases and for  ‘~l in 8 , whe reas in
. wi,e se ra FA indi c,.~ ted current infect ion wi ta  ~F , based on ~~~ s t a i n i ng , ir
LI I case~ and w i t h  MT in 9 cases .

A fur ther  comparison of the r esults  ucint~ the two t ypes of test is sum —
n;i.r i :ed in Table 3. In this  table are included all the sera of the suspected
canes of ricke t ts ioces  which  were tested by both methods , exc luding those
w h i c h  showe d anti— comp lementary activity .  In th i s  table it can be seen that
in t its for SF , the immunofluorescence method. ; oi cked up many nore positives

an did t h e  CF tests — 3141 as compare d to 210 . Howe ver , the CF test  also
picked u i pus L t i v e ; missed by FA.

in the eas e of the murine  typhus sera , the ove rall agreement in the re—
:slt s of the two L u ;  ts  was better than in the cas e of SF , b ut here too , each
method p i cked up posi t ive s missed by the o ther .  However , ne i ther  method

P ~we 1 any ad van t age ove r the other , each revealing an approximately equal
u.mie r u t  p o s it i ve s missed  by the other test .

Por i ng t t ;  course of th is  work , th e question arose as to what exten t
s i d  the ;resenee of sp e c i f i c  J~~tt be considered as proof of current in f ’ c—

~~j n with the  rurres~ on d j r ~c r icket t c iae . Pffort. were therefore made to ob—
‘. adn b~ is from known cases of r i ckct t s ioses  at time s of up to s ix  months
or lunger ;tft~ r the ; r i m t i ry  i n f e ction . These bloods were tested by FA for the
con t~ n u ~ ng ~ reecnc i  — or disappearance of spec i f i c  1gM. The result;  are p re—

i n  Ta~ 1e 14. lore it may be seen that  in three out of fo ur bleedings
a~coa up to 17 we k s following the f i rst  blee ding or onset of disease , speci—

I~ stai ning ~as still  re lat i vely S trong . In the  six bloods collected
,r Pr;E ? ~(I ri)I: r an c ing  from 18 to 27 week .~ af ter the f i r s t  t leedlng,one

r I j o d  St  ill ;howe i t ie presence f small amounts of specif ic  1gM.

I so lu t i or; of Sp o t t ’d  Fe ve r Ricketts iae

the  period of tn i . ;  report a fat al  case of sp o t t e d  fe ve r occurre d
in a c h i l d  in  t. i i  town of K far— I~aLa , about five mi les North  of’ Tel—Aviv .  On
fe~.tember 29, 1975 , th i s  ch i ld  and her s i s t e r  became ill and both children
were h osp i ta l i s e d  On Octohur 2nd .  On the next day , one of ~he children ex—

r i  wi th  d i s s e m i n a t e d  i nt r a v a sc u la r  coagulation . iu ~,t  before de ath , some
blood wa:: taken and s~~n f , to this laboratory for isolat ion cf  rieket t : i a e .

.~~~.‘ nil , of ~ i i.; ma wan in jec ted  initraperitoneal ly m t  each of two adult
guinea pigs . After 72 tours both axiima.l s Shew i ‘ ver and o rch i t i s .  One

‘~n ima l  wan s a c r i f i c e d  and a 5O~ suspension was made of the  I lood , tes t es and
sp leefl in ;.ucros e pk io: ptiate ( 8 ) .  kliquots of’ t h i s  mater ial were injected into
t~ie yolk sacs u t  5 day embryon ate hen eggs . The embryos lied on the 6th —

7th 1a~y fo l l owing  inoculat ion . Smears were prepared from t i e  yolk sacs and FA

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T ~I±:~~I~ ~~~~ 
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st a in i n g  showed th e  presence of . : ; o t ~t ;d  l ov er  group  r i  ckett s iae . The above
isolate was l abe l led  2607 and was tested for an t igenic  s imi l a r i t y  to the
other it  r a in s  p r e v i o u s  ‘i~ isolated locally ris ing FA methods described in a
previous report ( 2 ) .  Ct r a i n  2607 proved to be ant igenica l ly  s imilar  to f ive
of the s ix  strains iso la ted  previous ly s— 148 14, G—P1 2 , T—1 62 , T—l 93 , T— 1481)
( 2 — 1 4 ) .

Env i ronmenta l  Surve~~

During the period of th i s  r ep o r t  102 rats  CR. norvegi cus and B. rattus)
were captor” ! and bled .  The a ur a  were tested by FA only . Twenty rat s were
found pos it ive  for SF and seven for MT. The rats found pos i t ive  for spotted
fe ve r were collected in the fo 1lowini~ r e f i o r t ; : : Ashdod (5  p osi t i v e/ l 2 ) ,  Bei—
shari valley ( 1/2 5) ,  Sharon d ist r i c t  (8/ 141)  and N azare th  ( 6/ 2 1 4) .  The seven
rats  posi t ive  for murine typhus  y r  all capture d in Nazare th , and thus 13

ut of the  ~i ra t . : collected in t h i s  are a showed evidence of rickettsial in-
fect ion .

The overall rate of in fec t ion  of the  rats co~ t ured of the two species ,
was h ie~,er than in previous ye ars ( 2 — 1 4 )  a n t  reached approximately 20%.

Some clir, i cal and epidemiolog ical observat ions on ~potted fe ver which oc-
cur re d In 1975—l97.~~

The onset of disease by month in the 223 cases in which the diagnosis
of :: 1ot  ted f c ’ v r  w a :  conf i rmed  in our laborat ory is presented in Table 5.
In 1915 no canes were found u n t i l  Ap r i l .  Fron April  through August the in-
cidence by month remained fa i r ly  constan t . In September there was a sharp
r i s e  in the n umber of c anes w i l  ch then decreased to the usual leve l of a few
i s oLa t e d  cases in Peee rn l er .  In 1976 the p ic tu re was somewhat di f fe rent ; there
was no shar ~ pe ak in th e  n umber of ease:; , a rise in inc idence  began in Jun e ,
co nt i n ue d  t t ; r e u T h  Augus t and t h o r ;  fell  off  gradually through Oct o te r  ending
w i t h  a sharp drop w i t h  the onset of colder weather .

The d i s t r i b u t io n  of cases by sex and r~eo r~rap};i c al  area are presented  in
Tanle ( . Approximately 140% of the cases appeared in the Sharon area( Hadera ,

an jw~1 nuir ;bf r south of the  Sharon . This indicates a de f in i t e
r i s e  in t h e  proport ion of the cases appeur ing in the southern part of’ the
country especia l ly  in the v i c i r i t y  of l3eersheba.

In ~!79 cases of spo t ted feve r in fec t ions  of w h i c h  123 were laboratory
conf i rmed , : t d I : t  ional  u p i d e m i o l o g ical and c l in ica l  invest igat ions  were car-
ried out . The r e su l t s  of these  invest i ty t t i o n s are summarized in Table 7— 13.

- .-~~~~~~- —~~~~ -
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i~nt overall d i s t r i b u tion of cases by sex (M /F )w as  1.5 as compared wi th
l. t’ in 1~ (14 (5), 1.3 in 1973 (14) and 2. 14 in 1972 ( 5 ) .  As in previous years ,
the h ig hest M/ F ra t io  was in the 5— 114 age group (2:1 ) as may be seen In
‘Pii : ie  7. Here it may also be seen that  71% of the cases appe ared in the

14 ric e cr op w i t h  the major i ty  of these cases appearing in we ;; 5—i14.
F on t — f i v e  ( i b 2 ~ ) of the  cases appeared in the 15—145 age ~rou~ and 33 (12%)
i t ;  p a t i en t . over 145 year s old.

In 90% of the cases (2 149 out of 279 ) animals were known to be In the
envi rons prior to onset of ’ disease. In formation con cerning the  animal s pe-
cies an n umbers in the  environment is given in Table 8 (a )  and 8 ( b ) .  In the
:;st o r i ty  of t h e  cases ( 10%) dogs were present , and cats were present in the
env i rons  of about one—half the  cases ( 5 2 % ) .  In over 60% of the  cases , two or
more animals  w er e  to be found in  the surrounding.~. I~ Table 9 are presented
the dat  a o b t a i n ~~I concerning the type of contact of the I~79 cases of spot-~
t e d  fever  w i t h  animals .

In f o r m a t  ion conc rn in~ the maximal temperatures , di s t r i  nu t  ion and types
of rao h , as well as . m e  o t h e r  c l in ica l  signs repor ted among the 279 select —
e l  eases of spot ted fever are summarized in Tables 10—13 .

i3~’re Logical  ilocvpy

~ri r4i ~ l~) 1I a cas e of l abora to ry—conf i rmed  spotted ferer occurr ing in
Pczareth was brough t, to our a t ten t ion  in view of the fact tha t  the a t t end ing

~ny s i c i a n  descr ibed  the c r i m e  as “classical  Bout onneus e fever ” including the
pr : ary lesion or eschar . Un fo rtunately we learned of the  case too late to

~~~e at tempt . ;  ci t j . ; , j a t ion of the infec tir o’  or~ ;inism. As ~rj j s  was the f i r s t
cas e of spo t t ed  fe ve r in Nazareth  from which  serum was sent to our labora to—
r, ,  the aid of the D i s t r i c t  Health O f f i ce was sou~ht in order to carry out
a s r — e ~~i lemiologi c survey of hum an ri cket ts ia l  i n f e c t i o n ; in Nazare th .
The i i ; t n i  t Of f i ce  :i~ reed to cooperate and : :u u r r ; l t t e d  91 sera from Nasare th
u I  i t  sAr’round in gs . The sera were tested by FA and CF t e s t s .  The results
ire :Ai ~~W tt in Table 114 .

An ~irLli t ional  sero-.epidemiologic survey was carried out in Kibbut z t ars ; ,
a c r a m w a I  set t lement a few miles south of F lt t hovo t .  In th i s  sett lement , dur —
ini~ th e  past few year .  , a hi gh number  01’ un di  r~ ;riose 1 m i ld  febr ile  illness
ha.; occur rel .  The resul ts  of th i s  survey are also include I in Table 114.

A;; in p rei iou .  surveys , FA revealed many more j o s  i t ives  for spot ted  fe-
ver th~~ d i d  the f F  t est .  d t s ar e t h  prove d to I c  an en d e m i c  area for spotted
fev r show1ro~ a 25% rat e of i n f e c t  ion , where as Naan seemed to be an hyper—

r ; Ie tnLC area with hle .5% of tn  Inl ivi luut i. t”s’~~! b w i n g  si~~~s of previous
i n l u c t ion .

— —~~~~----—— — 
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Reverse Pa.., 
~v u r n  J t i n a t i sn (RPH )_ and b c v e r 5 e  iassive Hemagglutination

Inhibition T~~
hf’)

A. Impro v em ent .  in condi t ion~ for hi’H and id ill

1) Preparation of ery t rirocy ’ .s for conju4’ation : The method used for
fixing ‘h’ erytt ;r e~~t . ‘~ i tr i  s l u t  aras ~ ‘ hyde was descr ibed in an
earl ier  ~ej . ,r t  ( 5 ) .  . w . ,’er , it . w ,..: cir: that on prolonged stor-
age at ~ C the g l A ’a r ’ud dcny i’ fcxed cells darkened and eventually
become ui. ; a ; ’ at c ’ for cu n j  ~‘ t t  l ot ; tn  anti  body globulins . This de—
teriorati n in  ‘h .  ;r  ;~ ‘r ” l e a  ~f the fixed RBC could be prevented
by stor~~’e i n  t L ’  de’ I freusur. A f t e r  t e st i n g  several possibil i t ies
it  wa.  fe in t t r . i t  opt i:: ~ r tn... ~.s w er e  oht.aj r;ud when the 50% sus —
t e r .;ion of e :;t ’ ti il ie~~, 1 ,  !; xe . I  RBC It ; 0 .005 ~4 daCi was stored
f i r s t at •~ 

‘ for ~~~ .ia ~s t r ~Ct; t r u ,  f er r e l to —7 0 °c and stored
frozen until use l . .~ r t t c ,  tha.c”i  tnt:  RBC sa.~ er;sior~ showed clumpingbut  the a~,~ res:t tes w er e  ran : I, t~ ::per.; rI by sonication for about 10
secon ds w i t r o u t  si ,~r ;: of h e m o l ys i s .

2) Storage of ; :;n . i~~r ”u t e d  .rry tn!’~~~ t u s :  F . .  llowir;s conjugat ion of’ RBC.
with antibo*,’ ,‘lonulifls the conju~einss were frozen and stored at
—70 C. On th asin,’ it wi . rue ’e.;sary to sonicate the suspensions to
break up lumps betse’: carry ing out . RPH or RPHI t e s t s . It was foun d
that  the a d d it i o n  u t  5% gly cer ine  to tne PBS—bovine albumin solu-
tion in which t o ’  conjsccit ’d RBC were su. ; en dud would prevent the
format ion of such aggre4~atu . ;  ‘s: th e  flee I for sonicat ion after thaw —
i nc .  3uch susper .s ions coul  i be f rozen and thawed several  time s wi th
no signs of clum p ir ;s  or chwa~c in agglut inabi l i ty  in the presence
of’ the cor respondiro~ an t igen .

3) Preparation of sera for the RI’Hl t e s t :  Most sera used in the RPHI
test were found to .m ’un t a i n  agglut i rt ins  e i the r  against the chicken
RBC or the globulin u . ;e l  in the p r u : 1ar a t i mr l of the conjugated eryth-
rocyt es or b o t h ,  it . was fo un d that acetone preci p i ta ted  liver—tis-
sue powder;; prepared s imilar ly to tho se  prepare d for the absorpt ion
of f luorescein 1abe~ led ant isera  ( 9 )  coul d be used to remove these
agglu t in i n s . Thus chicken- l iver  powder could be used to remove ag—
glu t in ins  against the chicken ery t h r o cy te s  and rabbit liver  powder
t~ remove t i r e ant~ no’Iiec; a~’ainst the rabbit globulin moiety of the
con j ugated erythrocy~.es .

Tissue puw .lt’rs were stored in the deep freezer and retained their
activity even after storage of over two years .

One t e n t h  ml. serum was Ii luted 1:14 in saline and absorbed wi th
140 mg t issue powder for 1-2 hours at room temperature . Following
centr i fugat ion the supe rnatan t flui d was removed and used.

- -~ ..--~ — -—--— -.--——
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The same treatment described above was used for globulins which
w er t  to be conjugated to chicken erythrocytes. When .;uch globulins
contained agglut in ins  against chick RBC the  conjugates woul d show
non spec i f i c agglut inat ion and it was there fore ne cessary to absorb
the globulins e i ther  wi th  ch i cken liver powde r or chicken erythro-.
cyter to remove all anti—chicken antibodies .

14) Diluents for the RPH and RPHI tests : In earlier work , ph ospha te
buffered saline containing 1% bovine serum albumin was used as a
di luent for RPH and RPHI tests . In some mi crotiter plates howeve r ,
the coated RBC did not settle clearly in the negat ive  controls , mak —
i n -  di f f i c u l t  the determination of end points in ant igen or an t i —
body t i~~r a t i o ns . P was thought th at changes in the d.i luent used
migh t improve the t e st  and after tes t ing seve ral variations , t,to:
l il u e n t  which gave the best results was found to be:  physiological
saline w i t h  the  addition of 2% dextrose , 2% normal rabbit . erurn and
0.08% sodium azide as a preservative . Some batches of norm al rabb it
sera were foun d to contain agglu t inins  against chicken RBC . These
sera were absorbed using one volume of 50% chicken  RBC suspension
per volume norm al rabbit  serum or 100 tag chicken liver powder/mi
rabbi t  serum . The normal sera were frozen in small ali quots so
that  any one aliquot  of serum was frozen and thawed once only be—

i 0fo re use. The diluent  could be store d at q c for several weeks w i t h —
s it  deter iorat ion.

5) t i r e  RPH 1 t e s t :  In carrying out RPHI tes ts  the period of incubation
of an t i serum — an t i gen mix tu res  was shortened to one hour at 37 C in-
stead of ove rn i~ t i t  in t i e  re f r i ge rator as described earlier ( 5 )  be—
fore  adding conjugated  RB C. This w a s  foun d to g ive more reproducible
results and did not result in any los s in the sens i t iv i ty  of the

hesults I RPHI tes ts

R1’HI t e s t s  were carried out with 214 human sera which had previously
been shown to be positive for murine typhus by CF and/or FA tests and
ten u ,u r a . r  kn own negat i ve sera. All known negat i ve sera were negat ive
r y  RPHI cit a di lution of 1:8, the  lowest d i lu t ion  used in the tesi
A u  the ser a  wh i ch were posit ive by FA were r .  .o positive by RPH 1 ,
i n c lu d i n ,  t h r ee  w h i c h  were negative by CF. It was therefore concluded
th a t  a RPHI t i t e r  of 1:8 in tests for murine typhus should be considered
as p o u lt i v ” .

In ‘ rn cam ’: of R.I’HI t e s t s  for spotted fe ve r , it was reported earlier
( 5 )  t h a t  known human negat ive sera rave positive t i te rs  ranging from

-
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1:16 — 1:614. Later work howeve r has shown that if  care were taken to
use a full four to e ight  hemagglut inat ing units of antigen , the known
sera did not give titer; of over 1:16. Therefore titers of 1:32 were
considered ar; positive and 1:16 or 1 “c;; was considered to be negative.

RPHI tests were performed on paired sera from 25 cases of spotted fever
infections which had been found positive by CF and/or PA. In 13 cases
a rise in titer was detected by all three tests . In nine cases the FA
and RPHI tes ts  were posi t ive , whereas the CF test was negative . In se-
ven of these cases both PA and RPHI detected rises in titer. In one
case a rise in titer was detected by BPHI and CF but not by FA and in
two cases antibodies were detected in all three tests , but no rise in
t i ter  was fo un d in any test .

Two hundred t h i r t y — o n e  of the sera submitted to us from cases of sus-
pected ri ckettsioses were tested by RPHI , using mu.rine typhus and spot-
ted fever soluble antigens , in addition to the usual CF and PA tests .
Of the 231 sera , 30 were positive by CF for murine typhus , 149 by FA,
and 58 by RPHI . Eighty— six were positive by CF for spotted fever, 205
by PA and 157 by RPHI.

A partial analysis  of these resu l t s  is shown in Table 15. In the case
of tests for  murine typhus , RPII I and FA each gave negative results wi th  ma-
ny sera which were p o s i t i ve  according to the other test .  Thus , the RPHI test
was nogat,i ve in 140% of t h e  FA pos i t ive  sera and the FA test was negative in
os prox irnately 50% of the RPI’{I pos i t ive  se ra .  In tests for spotted fever, the
RPHI and PA test;; were in better agreement. The PA test picked up 95% of the
RPHI positive sera and RPHI was positive in 73% of the FA positive sera. The
overall agreement wan 73%.

In view of the discrepencies noted in the resul ts  of the different
tests , it was decided to investigate the possibl i ty  that they were due , at
leas t in part , to the presence in sera of some component which blocks the
reaction between the rickettsial antigens and the conjugated erythrocytes.
To test for this component ,~~er;y~ci tick typhus soluble antigen was tItrated
against chicken RBC conjugated with rabbit anti—Indian tick typhus immuno—
globulins , in the presen .ie of various dilutions of normal human serum. This
serum was obtained from a blood batik and was tested before use for the ab-
sence of antibodies to rickettsiae by PA and CF tests . The results of the
block titration as shown in Table 16 indi cate that the antigen titer is
.;trongly influenced by the concentration of serum used in the test. Thus,
there was at least a 16 fold difference in antigen titer in the presence of
normal serum at dilutions 1: 14 - 1:16 and at serum dilution 1:128 — 1:256.
This might explain the fact that sera from normal indi viduils were found to

- —-.--‘.-. —-—.-— . - ~~. .. ‘-,- .- .
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give positive RPHI t i t e r s  at a 1:16 di lu t ion , since four hemagglu t i nat i n g
uni t s  of antigens as determined in a diluent conta in ing  2% normal rabbit se-
rum would have no hemagglutinaticg activity in a 1:16 dilution of norm al hu-
man serum.

In order to el iminate some of the problems which  arose in perfo rming
hemag~ iutination inhibition tests by varying the serum dilution and keej in g
the ;i~-giutinat i ri~; antigen constant, the reverse procedure was devised , i .e . ,
keep ing the serum , which was to be tested , constant and varying the coricent—
ration of antigen . The titer of a given serum could then be expressed as
the relative amount of antigen whose heinagglutinating activity could be
blocked by a given serum concentration as compared with the same concent-
ration of normal serum . An example of such a test is presented in Table 17.
~hei mixed with ci 1:10 dilut ion of convalescent serum No. 2608, Kenya tick

: 5;: antir~en agglutinated chicken RBC conjugated wi th  rabbit  an t i—Ind i an
ti -k typhus immunogiobulins at an antigen dilut ion of 1:8, but not at high-
er i~lutions . The same antigen mixed with 1:10 normal human serum agglutin-
at ed t n e  same RBC conjugate up to a dilution of 1:512. Thus, serum No. 2608
reduced tu e antigen titer unde r these circiuns t ances 614 fold or by six two—
~rld dilution . For t n e  purposes of this report the number of two—fold di lu—

tisus , by which the antigen titer is reduced in a 1:10 serum dilution , will
be called the index ( RPHI index)  of the serum , in this case six. In the same
Tah l~~, the effect of dilutions of the serum on the RPHI index is presented.
L’ilution of the serum caused a decrease in the index but the relationship
was not one to one. A 64 fold di lu t ion of  the serum brough t the index down
from zix , to three .

The RPkII index method was tested for its potential usefulness for di a,g—
r i o s t ic  purposes in spotted fever as compared with FA and CF tests . For this

15 known negative N orwegian sera ( 14 ) were used , as well as 33 single
era an~ 32 pa i red  sera from 16 cases of suspected rickettsioses . Results

of a f w  select - Sd ;;er a are i l lustrated in Table 18.

The RF FI I indexes of the Norwegian sera ranged from 2 to -2. (A nega-
t i v e  iniex number was assigned to a serum when the soluble antigen gave a
hi~ her titer in a 1:10 dilution of that serum than in a 1:10 dilution of
‘he selected standard negative serum), and therefore any serum which showed
a RPH 1 index of three or greater was considered as a positive serum.

The overall agreement between PA and the RPHI indexes was 8% and each
method was positive in 86% of the sera found positive by the other. In the
single sera , ; ;ie RPI{1 indexes were positive in 18 out of 1414, PA in 15 and
CF in 12. In the paired sera , FA showed a rise in titer in 13 of the 16
patient . ’ sera a;; did the R.PHI indexes , whereas CF tests showed a rise in
titer in only 7 of the 16 patients . Some of the discrepancies between the

- ~~~~~~~—~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T ~~~~~~~~~~~~~ - ~~~ ~~~~~~~~
‘

~~~~~~~~~~~

‘—

~~~

- - .  -



— 13 —

FA result;: and RPHI indexes were apparently due to the fact that some
the sera were from cases of mur i ne typh us and the FA method showed
more serological cross ing  between MT and 3F than did RPHI or CF tests .

The RPHI inde x method was also tes ted  for i t s  potential usefulness
for diagnostic purposes in rnurine typhus as compared with the other
tests. A total of 67 sera , some taken at random and some selected , but
all derived from suspected rickettsioses were used in this experiment ,
in addition to 10 known negative Norwegian sera. The serum obtained
from a blood bank , which served as the standard negative serum for the
determination of RPHI indexes for  spotted fe ver was also used in these
tests as the s tandard negat i ve serum . The RPHI inde xes of the Norwegian
sera ranged from 2 to -l and the re fore any RPHI index of 3 or greater
was considered as posit ive . The overall agreement here was far better
than in the RPI iI t e st , : described ear l ier  for MT , and re ached 91% . The
RPHI index method was pos i t ive  in all those sera which were positive by
PA , but was also posit ive in 6 sera negative by PA. In three of these
sera, the CF test was also positive .

C. The use of RPHI for the d i f f e rentiat ion of ri ckettsial species

Glutar aldehyde fi xe d ch i cken RBC conjugated w i t h  hyper—immuniz ed rab-
b i t  a nt i—m u r i n e  and a n t i — e p idemi c typhus immunoglobulins were tested
against soluble and somatic  an t igens  of both ep idemi c and murine ty-
phus ri ck e t ts ia ~~. The resul ts  of such tests are presented in Table 19.
The anti  MT conjugate reacted well with  the var ious antigens , where as
the ant i ET conjugate reacted well only with ET antigens . In only two
0ut , of six ET antigens d i d  the anti MT conjugate give significantly low-
er t i te rs  than  did the anti ET conjugate w i t h  the s ame antigens . Thus ,
i t  would seem that  the two conjugates could be used to d i f f e r e n t i a t e
r e t w e e n  rnurir l e and epidemi c typhus rickettsiae .

In v i ew  of the  r esu l t s  described above , RPHI tests  were made to dete r-
mine w h e t her  this  method could be used to d i f f e r en t i a t e  between murine
;~~ 1 ep i demic t .yphus i n f e c t i o n s .  For th i s  purpose sera were used from
gui ne a p ig.; and rabb i t s  which  had been in fec t ed  wi th  yolk sac sus pen—
sio n~ of viable epidemic and murine typhus rickettsiae . The RPHI me-
thod u~ t d  wan as descr ibed earl ier  (5 )  , e . g . ,  determination of the hi gh-
est ii~~ut i ori of serum which woul d i nh ib i t  agglutination using four
hemagglu t ina t ing  u n i t s  of antigen . The results of th is  experiment are
shown in Table 20. Here the sera showed considerable degrees of speci—
f i c i t;~ h u t .  i n  re vo rse manner to what  was noted using conjugated RBC
~wa l n s t  ant igen preparat ions . In these cases the ep idemi c typhus anti-
sera failed t o  di f f e r e n t i a t e  between mur ine  and epidemic typhus an t i—

-
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gens , whereas nurine typhus ant i sera  showed considerable di ffererices
in r i t e r  :i~- a i n st  t h e  ant igens de ri ve d from t r i e  two s p e c i e s .

i x I  e r i ;~eu t ;  s imi la r  to t h e  above were also pe r fo rmed using glut aral—
dehyde fi xe d ch i cken RI3C conjugated w i t h  immunoglobul i ri s deri ve d from
r a b b i ts  hyperimm unized against H . ri cke t t s i , R. conori , H . s i be r i ca
and severa l  local i so la tes .  Non e of the se  conjugates d i f f erent ia ted
sat  i~~Ia ’tori1y amon g t ,hc an t i gens e i the r  solub le or somatic deri ved
I ron tt e  var ious  species of spotted fe ve r ri cke t tsiae . As it was t t’ u ~ r;t
t : .at the~~e antigens :ni :-ht be mix tu re s  of groups spec if i c and species

J :ci c ;u;ti~~t-ns , attempts were made to separate the di fferent antI-
wit : the aid  of column chromat ography . Calc ium pho sphate  (brus : i i  te)

columns were used as w el l  an ion excharge column s ( DEAE cellulose and
car ;  oxy rn ethy 1 cc ilu

Using bru.:hi Le o’ ii umn: ,seve ral spotted fever  an t igens  were foun d to ad—
S o r •L strori~’i ,’ to tOe h r u ; t i i t e  in 0.005 M N aH P014/K2HPO4 pH 7.2 and to
elute in uft :r u. i r 0 -  the same salt.:: and p H ~ ut at a concent ra t ion  of
0.2 ~i .  i i ~ an t i gen- ;  t ,na t  elut ed at th i s  phos phate concentrat ion we re

r ’ tn~’ei in sp e c i fl e it y  and th e RPH and RPHI methods did not di f f e r e r i —
t . at ~ well  among t t ~er ;j .

r .g the ion ‘xc-t:an ge columns , ant igens  were elu ted  un de r condi t ions
of Cofl :t . : u t  p h , r u t  w i t s  i nc r e a s i n g  concent ra t ions  of N aC 1.  When tue
ian us Ira tion s were te st .cd  u s ing  RPH for de te rmin ing  an t igen  content ,
: : v~’r a i  w e l l  d e f i n e d  ;eak . ;  w e r e  no~ ed . However , here too , no d i f fe ren-
ces in a n t ig en i  c spe d N ci ty were  foun d in the eluted material  as con:—
pare d w i t h  the a n t ig e n s  before being ct:romatograph e d .

1 ~CIJ:;I~ I ~N

:~~r u  f l r  • r e  s i x  y e ’ .; i ri ‘wh ich thi5  1:h ’ r::t ry ha: been ne, agt d in in—
vs ;  t i gat . i ( f l 5  of Spo tt d fe ve r in Israe l , 2 , )3 b loods were received from
1 ,~~‘1) cases an “su. ; . . c t d r~~cke t tsioses ” , i . e .  , t .h~ c l in i ca l  di agnosis  was
e i t n . r ~; o t t , i  f ’ v - ~r or  m u r in e  t.~’p hu . . .  Of t i e  1,519 cases , 702 were confirme d
:j .. u r ’ r : r i ’ m l  . t ions w i t h  rickett,.;iae , 501 ; ; 1u t .t ~~d fever and 201 murine

‘ h ’  ~:~y s  1 ci ‘U: ;; w e r ’  able  t o  make the correct diagnosis on
h i  cal uj ol. . r: erei y 1414% of the  cases .

‘. ,—~~~~~~~~~~~~~~~~~~~ -

— — ———- — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

..—



— 15 —

Fro m 1012 to 1976 , the number od cases of murine typhus di agnosed by
t h i s  laboratory decreased from 70 in 1972 to 18 in 1976 . Spotted fever in-
fections , on the other han d , have not shown any tendency to decrease in num-
ber , but on the contrary may be on the increase. sixty-eigh t cases were diag-
nosed as current spotted fe ve r in 1972 , 122 in 1973 , 67 in 19714, 123 in
1975 and 99 in 1976.

As in previous years , the FA test proved to be more sensitive in pick-
ing up past and present infections with rickettsiae . Thus , the PA test per-
mitted serological diagnosis of current infection with SF in 223 cases and
w i t h  MT in 149 , whereas only 13 cases of SF and 8 of MT could be di agnosed
as current  in fec t ions  using the CF tes t .  The differences in the results
us ing ,  the two tests were partly due to the fact that in only 138 out of the
552 cases of svspected r ickettsioses were pai re d sera submitted for testing.
Since cu rrent infection can be di agnosed using the CF tes t  only by showing
s ign i f i cant changes in t i t e r  in sequential bleedings , only paired sera are
useful for this purpose. On the other hand, specific 1gM is known to appear
as the result ~ f primary in fec t ion  and then tends to disappear in a relative—
ly short time there after .  The presence of 1gM is therefore indicative of
current infe ction , even when only one serum sample is available. However ,
an was shown in the present report , low levels of specific 1gM can be de-
t~~ted h months after primary infect ion . Therefore it is necessary to be
caut ious  in making a de f in i te  di agnosis of current infect ion on the basis
of only low levels of spec i f i c 1gM.

As described in earl ier reports ( 2 — 5 ) ,  spotted fever in fec t ions  showed
a seasonal pa t t e rn , reachin~ maximal incidence in late summer. With the on—
set of cold weather in Nove mber , the number of cases drop off  rather sharp-
ly.

During the period covere d by this report , there was some change in
the geog raphical d is t r ibut ion of spotted fever in Israel. The propo rt ion of
cases in the 3ha ron are a dropped to somewhat less than 140%. Of the remain—
h~g cases app roximately 66% appeared south of the 3har on area , as in years
previous to 19714 when 68% appeare d north of the Sharon (5).

The d i s t r ibu t ion  of cases by sex (M / F )  continued to be greater than
unity , especially i n the  5~ 114 age group CM / F  = 2:1) where the majority of
cases occurred. This prob ably was due to the closer association of males
of this age group w i t h  pet animals , particularly. dogs .

The close association of cases of spotted fe ve r with  household ani-
mals was also shown . Out of 279 cases of’ spotted fe ver infections , 123 of
which  were laboratory con fi rme d , 2149 were known to have contact with animals ,
mos t ly dogs , and in over 60% of these cases two or more animals were present
in the Immediate environs.

- 
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Dun ag t I. ’ ’  period V t s report , for the purjo se of an env i  ronmer t , a I
su rv ey , rats were t~ ’ : :t .’d  for  an t ib odies  to r i ’ket ,t ; ’ i ae . ‘1~ en ty percent of
t h e s e  r at ; ;  y r  found to be p o s i t i v :  for SF , ind ica t ing  a c o n t i n u i n g  r i :;e
ove r t i tet found in p rev ious  year’- . Tt is d i f f i c u l t  as yet to dete rmine  w
‘.h ’ r  these ra t , : ~~rj y ::~‘rve as sour s” ;: of h uma n i n f e c t i o n , how ’vyr  they may
p ’r h a I ;: : ‘rv a.; s en t i n e l  animals , i n d i c a t i n g  a rise in the “ j.’ool ” ~ f in—

‘~~t e l  animal s in  nature which  may serve as reservoi r : :  of i n f e c t i o n .

In a ‘r’ov i is report (5) we descr ibed the beg inn ings  of the  develop-
ment of r~’v ~’ rse ~5t;5iVe hemagglutination (RPH) and hemagglutination inhi-
b i t  i n  ( R P H T )  t e st s  sui t r i M e  for use wi t h r i c k e t tsi al  ant igens  and antis-
ra .  ~ u ; : . . ‘ . l s ’ ’n t Iy  i s p r ~ ’v”m ’r ;t . . ’ were made in  the c o n d i t i o n s  for these te ; :t..’
in  the  reagents :L’ed and in  the  carry i ng out of t,he tests themselves.

~~~ “ h u n : r ’  t h i r t y  sera from cases of suspected r icke t t s ioses  were
‘ , ‘s t e d  by RP H I and  t h e  r e s u l t s  compared w i t h  f ind ings  in the CF and FA
t e s t s .  ~•t’ re ;:era w r i ’  fo und posi t ive to MT by RPHI than by e i t her  CF or
~~~ i n  ~I ’ ~ ro se  of s r ~ 0 ted fever p o s i t i v e  sera , RPH I picked up more posi—
• i v ’ s  or: CF , ; : t .: , but  f ’ wer than  FA. When the  results were ‘ i r ia ly : :ed , t he
agr ”mer it  four; between F!’, and HPH I wa ;; not good in  MT and only fai r in SF.

rn t h e  e i s ~ of SF , it  w e :  foun d tha t  normal hum an serum c o n t a i n s  some
‘ o r  wh i c h  I lock s  t h e  ugg 1 u t in i a t io n  of conj ugat .ed e ry th rocy te : by cor—

‘ ;I~~r~ I~ ug ant  igens . , and t t e  amount of antigen blocked is proport ional  to
serum n or: ,  n ’ ro~ ion .  J r  r l ’ r to m ’”isur e the  amount of ant ibody in  t he

r e  of ‘H  t l o c k i n g  ;tg~’nt  J~ w e ;  decided to carry out t h e  RPHI t t : : t
r g  a or~ ;t - i r ;t  r ; - ’t ’ r a t i  on of seruj a and va ry ing  the cor ;ont  ra t ion  of

‘tr t i g e r : . Tu ;~’ ‘ ‘rum n or I ’~~r :1 r ot  i on  w a r  a r bit r a r i l y  selected a:: 1 :lo. In each
- err 0 r’.r ~ wi to ‘ c m i i  ‘ curt woo ; taken a.; a re V e n o u s  e serum and t I : ’  t in t .  I
‘ i t  in )  t i n c  ‘r i ’ ’ 0! t , L ’ ’  irmal :: ruo diluted 1:10 and in the pre s .’n ’ ~’
r o r  IT : ; to e ‘ , ; t  “ 1 , ‘t i S u  jiluted 1:10.

The :order 1 w ‘ — I I I  d i l u t io n s  in  w h i c h  a significant di florence in
: ‘ l t o ’t ’, o r; of t h e ’  ‘o n j i i ~ o t e l  RBC could be seer: between the two sera wa:.

t o HPIII  i n d r ’x  of ~l ; ’  serum being tes ted .

H ’i i T i t ;  l ox  ‘::~~~hod was tes ted for i t ;  potent ia l  u seiulness  as a
tool ‘o i l  the results seem promising. The agreement between this

to i o ’ l  ‘ i i  -A , ii th e relatively few sera tested , ~as good both in cases
of ~~~~ r e  t , , ’ , T , ’L.  .in i s pott e ’ : l  fever.

‘ft’S use ot ’ HI tI and RPH I for  t he  di f f e r e n t i a t i o n  of ri cke t,t : i a l  species
r c ’~ v~- ’~ ‘H r t ~~t t ’ j t~~ i ni g iii t,t cas e of SF , but seems promising for the d i f—
fr ro n ’ i a h [ : r ;  of  rriu rlne and ep idemi c typh us r iek~t t t s . i a e  or antisera .

-.
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In the case of known rabbit and guinea pig antisera i t  was fo un d pos-
sible to differentiate among the sera resulting from the immunization or
i n f e c t i o n  of the animals wi th  the two d i f fe ren t  r icket t s iae. Unfortunately ,
known positive h uman epidemi c typhus antisera were not available to us so
that we were unable to test this method with human sera.

Attempts were made to separate various antigenl.c components from
spotted fever antigens , using brushite anionic and cationic ion—exchange
columns, in the hope that some of these components would be species spe-
cific rather than group specific. Results here too were disappointing.

~ ecies specific antigens were not detected using RPH or RPHI techniques ,
but only group specific antigens .

CONCLUSIONS

1. Fluorescent  antibody methods revealed 293 past and present r i c k e t t si o —
:;es in  sera from 552 suspected cases . Of these , 223 were shown to be
current spotte.’l fever and 149 current endemic typhus .

2. On the basis of complement fixation tests using paired sera, current
infections with spotted fever were confirmed in 73 cases and with mu—
rine typhus in e i g h t .  In the same sera, immunofluorescent staining of
1gM detected 117 cases of current spotted fever and nine cases of cur-
rent  murine typhus .

3. Specif ic rgM an t ibodies  against r icket t s iae  following primary infec-
tion , may pers is t  at low leve1s~.for s i x  months or longer ind ica t ing
the need for caution in diagnosing current infections on the basis of
the presence of only minimal amount of specific 1gM.

14 . Normal human serum contains some factor which inhIbits agglutination ,
by homologous antigen , of glutaraldehyde fixed chicken erythrocytes
conjugated with anti—spotted fever iminunoglobulin. The amount of anti—

i n h i b i t e d  is propor t ionate  to the concentration of serum present .

5. It wa: found  possible to t i t r a t e  the level of antibodies against r i cke t—
t;;iao by makin g  serial dilutions of antigen in the presence of constant
concentrations of test sera , and adding glutaraldehyde fi xed chicken
erythrocytes conjugated wi th  homologous irnniunoglobulin. The same pro-
cedure was followed using normal human serum. The antibody titer or
RPHI index of the unknown serum was then expressed as the difference in
the  amount (Or number of antigen dilutions ) inhibited by the known ne-
gative .;erum and the unknown serum . 

~~~~~~~~~~~~ -‘ ---~-,~~~~~~~~~~~~~ --•-
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6. The RPHI index method Wa: ; tes ted w i t h  selected animal immune sera and
h umane a c u te  and convalescent sera and found to give results  in good
agreement w i t h  f luorescent ant ibody methods .

7. R .;’ver s.e passive hemagglutination , using erythrocytes conjugated wi th
serum globulins from animals immunized against murine and ep i demic
typhus differentiated between antigens prepared from the two species
of rickettsiae .

8. flne isolation of spotted fever rickettsiae was made from blood taken
from a child just prior to death with disseminated intravascular co—
af~u1ation . The train proved to be antigenically similar to five of
the previous isolates (T—l62 , T—l93, G—2l2, s—14814, T—1487) but differed
from one t r”vious isolate (T—1714). 

—.———‘—.——~~~~~~~~~~~~~~~ ————•——.——•.————.-—-—— — - -.‘~~
—-.

—. 

— a’ 

—
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Table 1

SERA POSITIVE FOR SPOTTE D FEVE R AND/OR MURINE TYPHUS - SEROLOGICAL RESULTS
( 1 . 3 . 7 5  - 31.12.76)

CF 1 Fl2 1gM3

No. Name Town
SF4 MT5 SF Kr SF MT

?226 M.D. Rehovot - - - - - -
M .D .

2 
- - ~.40 - 40 -

Z253 G.H. Nazareth - 7,8 - ~4O ND >40

~22S7 V . 0 .  - - 40 - - ND

2259 S.A . - - 40 - - ND

~2260 0 Z .  - - 40 I 40 - -

2261 A .M . “ - p - 40 - - ND

2349 D .D. Haifa 16 - .~ 40 - ~40 -

2350 B .N.  Beersheba ~

. - - - - - -

~5.64 8 ~ .40 - p.40 -

~366 N~S. Naharia 16 - 40 - 40 -

~~~~ B .N .  Kfar-Saba 160 - 40 - 40 ND

- Co~~1e.ent Fixation Test.
- Indirec t staining with fluorescent antibody agai nst hi.aan ga~~ s gl.bialins.

3IgM - Indirect staining with fluorescent antibod y against 1gM g a a  globulins .
4SF - Spotted fever.

- *arine typhus .
6 

- Subscripts indicate successive bleedings .

- - Indicates ~4 in the CF test or <40 in the Fl test.

ND - Not done .

______
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TABLE 1 (Cant . )

CF FA 1 gM
No. Name Town

I SF MT SF MT SF MT

2369 B .N.~ Kfar -Saba 160 - ~~40 - 40 MD

~~~ P.R . - — - — ND ND

P.R. 2 
20 - 40 - 40 ND

2 3 3  M T .  Ha if a - 160 - )40 - ~ 40

2374 B . : . R .  Tel H a sho~er Hosp. - 160 - ,40  ND ~40

2 37~ H .M. - 320 - ~ 40 ND ~ 40

23”~ F . B .  T e l - A v i v  10 - - 40 ND 40

Tel-Aviv  20 80 40 40 40 40

1 23 ~~~ S.0 .  Kfar -Saba S - - - ND ND

s.o.~ 10 - - - ND ND

S.C.
3 

. 40 - 40 -- 
I 

- ND

K . .  Haifa - 160. .�-40 ~ 4O 1 40 ~ 4O

2381 ~ H. “ 20 - ~~40 - 40 MD

2382 L . S .  Netany a 40 - 40 - - -

2383 H .M . Hai fa - 80 - - - -

2384 E.E . Gaza - 320 I - - - -

238 5 A . H .  Haifa - 16’) 40 ,,40 - f 40

2386 I . G .  Rehovot - 320 - ~,4() - ~40

2387 T . M .  Tel -Hashome r Iiosp.  - 1 t0  - *40 -

2388 N.!. Tel-Aviv - - - - - -

N. !. ‘‘ I — — ~ 4() . —

~~~~- ~~~ .~ t . . i . .i ~~~~~~~~~~~~~~~ _ _ _ _

— •1—
~ 

— . — .—.—— — .

~~

-,. . —.— — — - _______________— 
_ -i

___ •_ _.
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TABLE 1 (Can t .)

CF ~A 1gM
No. Name Town

SF Kr SF MT SF MT

b390 G . M .  Ha i fa - - 40 - 40 -

239 1 . R.H .A~. Haif a ~ 64 - 40 - 40 -

2420 K .B. Haifa - p.64 - ‘4c - p40

2421 P.N. 32 - 40 - 40 -

2454 H . G .  Netanya 16 - 40 - 40 -

456 M . 0 .  Meir Hosp i ta l  - - ~~4Q  - 40 -

245 ’ R N. Kfar-Yona 4 - 40 - - -

B . N .2 “ “ 128 - ~~40 - 40 -

2462 F .F. Zahalon Hosp . Tel-Aviv - - - - ND ND

F . F . 2~ “ “ ~~ 64 - - - ND ND

2463 L .1. Ne t anya 64 - 1. 40 - 40 ND

2474 S.H. Asaf Ha rofe Hosp ital - 8 - 40 ND 40

S .H.~j 
“ 32 64 - i~~o ND ~ 4O

2475 A.S. Beersheba - - - - - -

32 - *4 0 - 40 -

2476 D .A. Beersheba - - - - - -

32 - 40 - 

I 

40 -

2477 C .A. Rehovo t - ~.64 40 160 40 ~~40

~496 G.H. (iriat Ham I ~ 64 ~ 64 ~40 40 ~40 40

~498 H .R. Haifa 64 - 40 - 40 -

~499 P.Z. ‘ 64 - 40 - j 40 -
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TABLE 1 (Cant . )

CF FA 1gM
No. N ame Town

~~~~SF MT SF MT SF MT

2502 S .R .  Haifa - - - - - -

S .R .2 256 - ~40 - 40 -

2503 A . G .  Asaf Harofe Hospital  
I 

- - 40 - 40 -

504 R . 1 . B . ~ Tel-Aviv - - - ~~ O - 40

B
~

I
~~2 “ “ ND N D 

I 
- ~40 - ~ 40

2506 D . D .  Te l-Mo nd - I - 40 - - -

0. 1) ., “ 64 16 ~ 40 - 40 
I 

-

25 10 K . G .  E m Vered - - - - - -

K .G .2 ~ 1 8 - ~-40 - 40 -

2514 D.L. I Netanya 32 - 40 - 40 -

2515 A .E. Kfar-Saba - - 40 - 
- 

- -

I A .E., “ “ - - ~~40 - 40 -

2516 l.A. Haifa 32 32 40 - 40 —

2518 S.S. Kiriat Haim - - i~40 - ~.-40 -

2519 S.L. “ ‘I 32 64 — 40 — —

2524 S.0. Kfa r-Yona - - 40 - - -

2532 N.R. Tel-Aviv - 256 40 ,40 40 7,40

2533 R.N . Hadassah Hosp. Tel-Aviv - - - - - -

I “ “ - 32 40 — ~40 
I —

2534 G .A. R a a t Hasharon - - - - 
I 

- -

- -

~
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TAB LE I (Cont .)

CF Fl 1gM
No. Name Town

SF MT SF MT SF MT

2535 t.G. Kfar Yona - - 40 - 40 -

“ “ - - ~~40 - 40 -

2537 0.M. Rehovot ~~256 - ,4 0  - 40 -

O . M . 2
~ ‘ 

~~256 - ‘40 - 40 -

2538 L.A. Rehovot - - - - - -

L.A. , - - ~~40 - 40 -

2539 K.E. Netanya - - *40 - 40 I -

K.E. 2  8 4 40 40 40 -

2540 1 T .E .  - - 40 - 40 -

T . E . 2 1  “ - 4 40 I - 
. 

- -

2541 F . I .  - 16 40 - - -

2544 I D.N. I Netanya 128 - ,40 - ~.40 -

D .N .2  “ 128 - ND ND ND ND

2546 C.O. 32 - w4 0  - ~40 -

2547 M.A. Haifa ND ND ~~4O - ~,40 -

I M . A . 2  “ ND ND ‘40 - 40 -

2548 L . A .  - - *40 - ~40 -

L .A .2 “ ND ND ‘40 40 40 -

2549 P.M.  ND - ~40 ~40 40 -

P .M.2 
____________—- 

.256 - .40 - 40 -

_  _ _  _ _ _ _
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TABLE 1 (Cont .)

CF FA 1gM
Mo. Name Town

SF MT SF MT SF MT

2550 8.8.1. Haifa 128 - ~40 - 40 -

8.8., “ 128 - *40 40 40 -

‘551 R R “ - - p.40 - 40 -

R . R .  8 - ‘40 - 40 -
I 2

2552 R.I. 8 - 40 - - -

16 - ~~40 - ~40 -

2553 B .D.S.~ “ - - 40 - 40 -

S .D . 2 
256 - ~ 40 - 40 -

2555 H . M .  p Rehovet 4 - - - 40 -

32 - 740  - ~ 40 -

2556 M.E. Meir Hospital - - ‘40 - 40 
I 

-

‘ 2557 R.D I - - - - - 
p 

-

‘ R D 2 
- - *- 40 - 

~~~ 40 -

2558 P.A. 
‘ 

“ 64 16~ 40 - 40 -

2559 S.0. I - - 40 — — 
I 

—
p 

s.o.2 I 
I 

64 - ~-40 40 ~ 40 40

2560 G.M. - - 40 - 40 -

2561 I A .E. Ashkelon - - ‘ 
40 - 40 -

2562 I Rehovot - - - - - -

_ _ _ _ _  _______-_ _  

32J~~~~~ 
~ 

~ 40j~ 4
01__

40

4 
— 

—.--——— --.-- ,--—--- -——-——--——— ‘—.—-—,.~~~~~~~~~~~~~~~~ ———--  
— .— - —

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~



TABLE I (Cont.)

CF FA 1gM
N o.  Town I

SF MT SF SF MT
________ I I

~ V.  E. Reersh eb~i 8 
I 

- - - - -

32 - I 
~~~ 40 - -~~. 40 -

2564 
I 

S.IJ. ,Jeru salem 64 16 ,40 40 ~-40 40

b4 32 ‘40 40 ~-40 40

s . U .  - 16 8 ~ 40 N D 40 N D

2565 \.S. ~ehovot 16 8 I 40 - I 40 
~I 

-

16 8 40 - 40 -

~~ M .F. Rcersheha - - - - - -

256 - ~40 I - I 40 p -

~~ r . c .  M e i r  Hosp i t a l  - - ~~- 40 - 40 -

2~ t~~ T.C. - - 40 - 40 -

8 - ~~40 - ~40 -

25 71 ) S . ! .  16 - 40 40 40 -

25” l  G .G. 8 - 40 - 40 -

64 - ~.40 - 40 -

3 5 2  2.!. - — 40 - 40 -

2.1 . , - - 40 - 40 -

25 ’3  I I . !  . — — 40 — 40 —

H . ! .    ~, 40 - >~40 -

2

~ 

-- - L .~~. , 1  - _ _ __ _ _ _

_ - - -.. ---—. - - • - -----
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TABLE 1 (Con t .)

CF FA 1gM
No. N ame Town

I SF ffi’ SF MT SF MT

2574 I B.D.!. Meir Hospi tal - - 40 - 40 -

B D 2 
32 - p 40 - 440 -

2573 K H.  U - - 40 - 40 -

32 - . 40 40 ~40 40

2576 H.I. — — 40 - — -

2577 M .S. - - 40 - 40 -

12578 A.R . - - 40 - I 40 -

2579 S.M. 8 - 
‘
~ *40 - ~~~ -

:2580 S.S. “ - - ~~40 - 40 -

S.S. 2 “ 32 - ~.40 - ~-40 -

258 1 ‘ H .B. 64 - *40 - 40 -

ND ND ‘40 - ~40 -

2582 0.G. I Jerusalem 8 - 40 - 40 -

2583 S.A. - - 
I 

40 - 40 -

2584 V .E. ¶ Beersheba - - 40 - 40 -

2585 B.D. Rehovot 
I 

- 64 I 40 ~ 40 40 340

I 
~ .D .2 Rehovot 4 64 ~~40 ~~40 40 ~.40

2586 A.M. Haifa 64 
I 

- ~40 - 40 -

2587 R.A .  AC AC ,40 ~40 40 40

2588 V.A. 16 - ~40 - 40 -

2589 C.S. - 
J 

~,64 4~f ,40 - 

~ 

4OJ

.,. 

— — -  — -- — 

~~~

-

~~~~

-—— - -.—- ,
~~~~

—

~~~~~~~ 

- -
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0

TAB LE I (Coiit.)

CF FA 1gM
No. Name Town

SF MT SF MT SF MT

2590 P . S .  Haifa 8 4 40 - - -

2591 M.B .I Haifa ~ 64 - ~~~~ - 40 -

2592
1 

M.I. Assaf Harofe Hospital - - 40 ‘p40 40 40

2593 V N “ - 32 40 ~ 40 40 40

2594 S. t4 .  - 32 40 ‘.40 - .40

2595 N.M. el-Aviv - - ,~.40 I 40 40 -

N.M.2 - - *40 40 40 -

N.M - - *40 40 40 - 1
N.M. 4 

“ “ 16 - ,,40 - 40 -

2597 V.0. Netanya - - - - 40 -

v.0.2 U 16 - w40 40 40 -

2599 0.0.  Pa rdesia 8 - - - - -

0.0 . “ 64 - ,40 - 40 -
2

2600 R. M.  Mei r Hospital 32 - * 40 40 40 -

2601 A .I .  [far Saba - - 40 - - -

A .I.2 “ “ 8 - ‘40 -~~~~~3 4 0  -

1 2602 E .R. Netanya - - 40 - 40 -

16 - *40 40 40 -

2603 N. Z .  Haifa - - - - - -

N.l .2  “ 128 8 ~‘40 - *40 -

2605 l.A. - 40 - 40 -

—
_

~~~~~~~~~~~~~~~

!

~~~~~~~~~~~ I _ __-_- 

—- — — — -—— — .— __
~%.~~~~~ _-
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TABLE 1 (Cant.)

CF FA 1gM

~o. Name Town ——
I SF MT SF MT SF MT

2608 M . D .  Tel-Aviv 256 - >40 40 40 ND

2609 .B .  Rehovo t - - 40 - - -

U 16 - 1.40 - ~.40 -

2 . 8 . 3 I ND ND ,40 - 40 -

2610 A . 0 .  Je rusalem *64 - .40 - 40 -

2611 E. R.  Jerusalem - I - ~- 4 0  
I 

- 40 -

2612 S . U.  Beers heba 128 - ~~40 40 40 -

2613 R. I . - — ~,.40 I 40 40 -

2614 0.R. Pardesia - - 40 - - I -

0.R.2 1 I 

64 - ‘40 - .~-40 -

2615 
‘ R.Z. Meir Hospital 4 - 40 - 

. 
- -

1
2616 S.R. Her z lia - - ~~40 - - -

S. R. 2 
I 3256 - ,40 - .40 -

2617 U . S .  Neta nya - - - 
I - - -

U . S . 2 : “ 64 - 

‘ 

~-40 - ‘~40 -

2618 A . S . Kfar - Saba - - 40 40 - -

A . S . 2 ,  “ ~,256 - ~40 - .40 -

A .S .3~ “ ND ‘JO ‘40 - - -

2619 H .A .  Netan ya 
‘ 

- - ~~40 ‘ - 40 I -

2620 I Herzlia 
p 

- 
I 

- 40 - - -

L c.t. 2 1 I - ~~ L ~~ ~~~~~~~~~~~~~~~
. 

-

- 

— - —
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TAB LE 1 (Cant.)

CF FA 1gM
No. Name Town - _____  _____  _____  _____

SF MT SF MT SF MT

2621 M . I .  Kfa r Yona - - 40 - - -

M.I ., “ “ 32 - 40 — 40 -

26 2 2 S . A .  Rehovot I - - ~.40 - 40 -

2623 B. M . I Tel-Aviv - - 40 - - ND

B.M., “ “ 8 - 40 ND 40 ND

2626 Haifa 128

262 R. Beersheba 16 4 40 - 40 -

2629 0.S. Hadera AC AC ‘~40 1 z-40 40 I 40 
I

o.s.2 
.64 

~~
256 ‘p 40 ~40 #40 *40

I 64 64 ~.40 ~40 I 40 ~.40

2630 J .A .  Nazareth p 64 - .~ 40 - ‘~4O -

2632 R .R . Ramla ~.. l28 ‘ 
- >40  - ~ 40 -

~ 64 - >40 - - -

2633 S .S .  Kadi.a - - ~~ 40 - 40 -

2635 I.D. Netanya 128 - ~ 40 - ~.40 -

2636 Z.I. 16 I - ~ 40 - 

I 40 -

2637 S.D. Kfar Saba 32 I - ~4O - 340 -

S .D . 2 “ “ ~ 64 - ,40 - - -

L2638 S A. Kfar Saba 8 -J ~~4O - 4~j -

_ ___ _
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TABLE I ( Con t.)

p CF FA 1gM
I No. p same Town

SF MT SF MT SF MT

A. !) . Neta nva 16 - .,.4O - ,~..40 -

~264U I ~ . i .  Reh ovot - ~ 256 3 40 >40 .40 .40

8.1. 2 8 ~ 256 ~40 >40 40 ~-40

8.1.3 
8 ~ 256 ~40 >40 40 ~ 40

‘
2541 :.R. 

I 
- ~~256 ~~40 >40 ~40 ~ 40

2642 S.A. Kfar Saba - I - ~.40 1 - 40 I

~ I 
I 

16 — 40 ‘ 
- 40 -

2644 S . f l .  ‘“ “ 32 - I 40 - ~ 40 -

2b45 S. I. 16 - 40 - 40 -

264~ A .S. Kfar Yona - - >~-40 - 40 -

2b4 M.M. 256 - 40 - 
~~ 40 -

2648 L .S. “ “ - 128 ~~~ 
I 40 .‘~40 -~ 40 I

2649 S .S.  U - - 40 - 40 I -

2650 p L .R. Jerusalem 128 - > 40  - ~.40 -

2652 S .R.  Rehovot - - 40 - 40 I -

S .R .
2 

- - >, 40 40 40 I - p

2653 V.A.  Beersheba - - 40 - - -

V . A . 2  64 - ~ 40 - 34 0  -

2654 V. H .  ‘ - - 40 - 40 I -

_ _ _  - 

32~ I6~~~~~ 4O~ . j  
4o~ • j

- _ _  - _ __-



— —

- 
TAB LE 1 (Cont . )

CF FA 1gM
Name Town —

SF MT SF MT SF MT

2657 S .S. Rehovot - 32 ~40 ,40 40 ~40

265~
( V.0. ‘ B~crsheba - - 40 - - -

V . 0 . 2 64 - ,,40 - 40 -

B . S . . Rehovot I AC AC ,40 >40 ~ 40 ,‘40

C . M .  ‘ 64 ~128 >40 >40 I ~ 40 40

- C . M . ,  - 
~~128 40 >40 40 ~ 40

~~~~3 S . R .  Te l -Av iv  - ~~128 ~ 40 > 40  40 ‘,40

26t 4 k . S .  I 
- — 40 - I 40 -

R . I . R .  - z128 ?40  > 40  I 
~..40 ~ 40

I B .A .D. Kfar Saba - - 740 - 40 -

64 - I > 4 0  - _ 

~40 -

A.S .  Netanya - - .40 - 40 -

26h~4 H.R. Kfar Saba 16 I - 40 I 40 40 -

2669 H.0. I Netanya - - I ~ 40 - 40 -

H .0 . 2 64 4 40 - ‘-40 -

2672  B .A. Haifa 32 - ,40 - 40 -

. 2673 B . A .  ~‘ 
— - 40 - — —

I.G. Herzl ia - - 40 - - -

I.G.2 128 - 
I >40 40 ~.40 -

2677 G .E. Jerusale m   ~~ 40 - 40 -

_ _ _ _ _  — - :~~~
_ 40 -

_ _ _  _ _ _ _ _



— 3~ 
—

TABLE 1 (Cont.)

! C F  FA I gM
No. Name Town I —

~~~~~
-

SF I MT SF MT SF MT

~~ f~~~ I)  C. I .  T~ 1-A v iv  - - 40 ~40 40 ~40

2 2 ~ T~~!. Rehovo t - 
I 32 - > 4 0  - 40

2Th~ L U .  Tel -A v iv  I - - I .40 I - 40 -

2 7 t h  B . R .  A8hke l on  - I ~~64 I ‘p40 >40 i-40 ~-40

~~ 7(~ n.M. Bee rsheba ,.32 - - 
‘ - - I -

2 q 3 1  N . L .  Ashdod 
I 

~ 16 - 40 - 40 -

28 53 C . E .  .Ieru ~a 1e m I - - “40 - >, 40 -

2Mc4 S. R .  ~ 16 - I ~ 40 
- - >, 40 - p

~‘S~ 9 :.M . ‘ Rehovot ~2 “ ‘, 256 I 40 ~ 40 I ~ 40 >. 40

~~~tI (~ - \ . S .  Beersheba - - 40 - 40 -

• P .S .  H aifa - ,,236 ‘- 30 ‘40 ~ 40 ~ 40

H.A . 
I 

- 16 - - - -

28~ 3 
‘ A . .  - Beersheha - - - - 

I -

A.Z ., Beersheh a 
I 

- ,,-40 . - z’40 -

2~ 81 M . I .  Beersheha h 4  j - > 4 1  - >,40 -

- > 4(1 • — , . 4 1 1  —

2883 2 .N .  Netanya ~I 16 - - - -

2884 R.R . Kfar Yona - - I - - - I 
-

R. R.  — ‘ 40 I — ,, —

~~~~~8 5 1  S .S .  
- 

f -  - ,



— —

TAB H. I (Cont .)

_ _ _ _ _  

1gM
Name Town I - -- - —- ‘ I 

—________

~~~ MT SF

S.~~. , Kf a r Yon a - I - - p- 40 -

~~~ 1 . 1 .  ~e t a nv a  - - : 4 ( 1  40 40 I 
~~40

2~~93 K . s .  - - - I 
- - - -

- K.S. 2 - - ,
~40 - ~-40 -

2895 :.o. Beersheha — ,, 4(~ - ~- 4 ( I  -

U 4 - - ‘- 40 
• - >40 -

I 
~~~. i. Beersheha - I - 

• - - - I -

• E. r. 2 U 
‘ 32 - ‘4 0  • 

- >,40 -

I 1 T. \ .  Nc~t 3f l Y  I 4 - ~ 4 1 - 4(1 -

2201  ! l .H  . ~ 8 4 1 ’  — ~.40 —

..9 02  - S.M. — — ~~ 4 (1  - - ‘,-4 0  - —

29 1.13 2.3. 16 8 ~~ 40 ‘ - 40 -

2904 .S. Tel -Mond 32 128 ‘ 4 ( 1 40 ,, 40 40

2905 D.S. - Kfar Sa~ ~• - - - - 
p 

- -

• F).S.2 I - - >40 ‘ - > 4 ( 1  -

2~ fl 7 ‘ K . E .  - Haifa - - ~~ ~~1 - 
~~ 40 

I 

-

2908 1 . R .  - - ,,4 ( •  — - ? 40 -

2909 S.!. Beersheba - - 4 1  - 4 1)  I -

S.1. 2 
I — — , 4 ( 1  - ~~. 4 1 -

2910 A A .  • T e 1 —~ v i v  - 4~ - - 4 ( 1  -

L L - 1.



— —

T\BI .I 1 (Cont.)

_ _  - - - - -~~~~---~~~~~~~~

I CF F\  1gM
N o .  Name T I W ! 1  — —_________ ______ ______________

MT SF MT SF MT

T e l - A v i v  - - >40  - >40  I -

~2911 \ . \ . — — - — — 
• 

—

2 ~ 32 - ‘,-lO - 40 -

2013 ~.S. Tel-Mond - - - - - -

U I’  I — — 
• 

~~ 
4(1 — ‘- 4~) I -

2 9 1 5 8 .1 .  T e l - A v i v  I - - - 40 - - -

8 . 1 . 2 - - ~~ 40 - ‘,40 -

20 16 • -  • — — 
I 40 ,40 40 ~ 4)

20 1~ T .D .  Beersheh a - - - - - -

T. 1) . -. ND NI) ~ 40 - ‘- 40 -

2 2 2 ’)  B . E M .  - - > 4 0  ‘40 ~~40 • 40

2 Q 2 1  F . R .  T e l -A v i v - - - - - - -

I~. 8~ 2 — — > - ~ 40 I —

2928 3 .5. I - 
I 

- ~~~ ‘40 - - 
~~

2930 C I , .  N~ ta ny a - - - 
• - - -

G . G . 2  “ 32 - ~~40 - -

2935 T . G .  Kfa r Yona - - 40 - -

I .G 
~2 ‘‘ ~ 4 — 40 - 1 —

‘° 3(, B . ! .  Hadera — — - - I \ ( l

8. 1. • 
‘,128 - ‘10 - 4 ) NP

~~~- - - j __ _ _
~~1 ~~~~~~~~~ - - -~~~~~~~~- - -~~~~~~~~ - - - —~~~~ - ~~~~- — J



— —

TAB LE 1 (Cont . )

CF FA 1gM
- No . Name Town

s~ MT SF MT SF MT

293~ \ P .  Li i ht~ S - - ‘40  - ~ 4O -

293~ s. H. i K f i r ~~ .iha - 1 - ~ 40 - - - I
I ~12S - > 4 0  - ~~40 NI )  p

2939 S. \ .  Tel-Mond - - 40 
- 

- - -

s.~.. 
“ “ ‘P 1 28 - >40 - I ~ 40 • ND

.193I 1 ( ) .G .  Kfa r  Saba - - - - 
I - -

U 

~~128 - ~~40 - ~ 40 N D

‘ 2°44 (LU. Tel -Aviv  - 

• 

- - 40 - 
- - -

0 .0. 2 “ “ .128 - ~~ 4 ) I  - ~ 40 ND

2945 ~1 . R .  “ ‘,128 
I 

- - 
- 

- - -

I > 128 ~ 64 ‘-4)” -
. 

• ‘p40 N I )

2 Q4~) B .M. Hadera ‘,128 - - - - -

2’Y~3 S.M . Tel-Aviv 8 - 

• 
40 - - -

S.M., “ “ 8 - ~~40 - 40 
• 

-

2954 K.S. Ha i fa ~~128 ~ 64 • > 4 0 ‘40 I ~40 I -

2955 H .A. I “ - - I - ~~~4 ( I

29~ f A .R. ‘ j ~~ 128 - , 4 ( I  - # 4 0  Ni)

2 Q . 7  N . S.  I , 128  — . j I I  - ~ 40 I NI)

29 58 - K . R .  T e l - A v i v  - h i  -10 > 10 40 40 I

2961) A. !. Rehovot - - 4 1) > 3 0  10 ~40
~~~~ _ - -  L ~~~~~~~~~~ P - -

F 

-

__________ 
_____________



TABLE I ( Con t . )

- - ________ 

CF FA I gM I
N o . \am e I Town - — I

MT SF MT SF I MT 
-_ _ _ _ _ _ _ _ _ _

29t I P . S .  0 ’ h n v o t  - - 
- 

‘,64 40 ‘40  - 40 ,,40

P . S . , ~~b4 ‘p 64 .40 > 40 4 ( 1  ~ 40

• 2 o  3 L A .  .Jer ’ o , a lem ~- l 2 8  P • ~ 40 — ~ 4() NI)

2~~t~4 H A . - — - - - ND

p H , \ . 2 - “ 16 - ~. 40  - — ND

210 1 C - 0. Nc ~ t a n va - 
I 

- • - — 
• 

- - - 
I

C . N .  - - 40 ‘ - - I
1’ — 

• 
I 

I
‘( ‘  ‘~~~~~~ . t I a d & ’r ~i - - ~ 64 4 ) )  -1 )) ~~4 ( l  - -

29h8 L . H.  ‘t i g d i e l  - - I — — • - 
- 

— p

L . I 1 .  , “ 
~. 32 — 1(1 4 )  ‘p40 ~~40

2 0 )  G . I .  ~iei r  Hosp i t ;~I ~~12S - *3( 1 - ~ 40 N I)

2 J ~~2 N . M.  ‘ “ 16 8 - - - - NI)

N . M .  
2 • 

I 

8 ~~ 10 - ~ 40

20 73 S . !.  “ U 

* I 2 ~s - > 4 1 )  - 4 ( 1  NI )

N I . 2 
U - > 1 )  - 4 ( 1  Nt) I

2~~4 . M . Rehovot  — - 10 — Ni )

2 . M .  2 ~ 32 - ~~ . 1 I I  - , 4 ( b  -

()~~~~ K . B. ‘‘ — — — — Ni) —

>.32 - - > 1 1  -

~~~~- - - • - i _ k _ _ _ 
- I I * I

-
. . 

—~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-- -,•- - - -

~~~~~

- - —- - ---IIi___
~~ 

-



TAB LI : 1 ( C o n t . )

_ _ _ _ _-- 

CF FA 1gM
I ~~ Name P Tow n - _______ __________________

MT ‘SI - MT SF •

: 

MT I

P . i . k f a r Yo n ;i - 16 - I - -

P . O. , U U 

~ l21 ’ 04 4() ‘40 340 —

1 .1 . K a d i m a  - p - - - 
- 

- -

1.1. . 16 
• 

- ~~40 - - ~~40 
• 

-

9~~ S.T. Jerusalem - - I - • 
- - 

I 

-

S .T . 2 “ .32 - 40 - ~~40 I -

2 979 T . A .  Rehovot - - - 
• 

- ND ND

T. & .2  “ - - 
- 

~~40 - ~ 4U -

2° ’) 1 0 . N .  Beersheba - I - - - - - -

U .N . ., > 3 2  • ‘40 - 40 -

20~ 2 }L R .  Ka p l a n  Hos p i t a l  8 - 40 - - -

U ,3 2  - - - N I) ND I

I I . R . 3  “ “ NI) ND ~4() - - -

I U ) ~~~~7 L . H .  Hai fa — - ~40 — ~40 —

2984 1.1). Kir iat Motzkin 16 - - > 4 0  • 
- ~~~4~~I -

2985 E . 1 - . Ha i f a  ~32 M > 4 0  - 40 -

29R~’ A .M. • Hadera 4 - -10 ~ 4~) 
~~- I I (  ‘~- 4 0

2988 \ .A .  “ 8 ~32 - - - -

2989 •~~ . I . — — I — — — NI’

.1 . ‘‘ — — 4)) — i. 4 N i)
1..— — - — -L — P  1 -  i • A

— —



TA BLE I ( Con t . )

-___________________ - - - - 

CF FA 1gM
No.  - Name Town

_ _ _  _ _ _  

SF 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I M T  SF MT

‘29 03 R N .  N e t a nv a - - - - ND NI )

R N .  
2 

‘- 32 - 40 - - 

~ 40 -

299 -i H . ! ) . Me i r Hosp i  t~ I - : - - - NI ) 
• 

ND

i H . P .  2 

I 
— ~ 32 40 ‘40 - 40

2995 F .D. U *32 - 
- ?,40 - -

290 B.:. Tel-Aviv - - - - 

- 

- -

B . . 2 I 
“ “ 

- 

- - ~~ 40 - ‘, 40 -

‘~~) h ( ~~~ -\ .M . Beerslwba - 

~~32 — > ~~~~ - 
~~ 40 -

299~ ~L1. 
‘ 8 - - - - -

3000 C . \ . “ - - - - - -

c. N .2  U I — — • ,
‘~~~° - 

I 
‘4 0  -

3002 B.K. P Tel-Aviv p - - ,,40 - 3 ) ) -

3003 • B . R .  Beersheba I 4 
I 

- ‘-40 - 4 ) 1  -

3004 
- F.S. 

• 
“ 16 - ‘40 - 40 -

300 5 B . M .  “ 16 - ‘-40 - .40 -

3006 3.A. I T e l - A v i v  128 - 
I > 4 ) )  - ~-4 0 N D

128 - ~40 - ~0 -

300 ’ H . Z . Beersheba > 3 2  - >40 - ~ 40 ND

3(~O9 11. 1. T e l - A v i v  - 8 40 >-4 0  40 40

~014 R.R . IKfar
~
Vitk 1n 

- - 

-
~~~~~~~~~~~~~~~~~~~ 

_ _ _ _

—- ‘TI~ 
-—



TABLE 1 ( C o n t . )

I CF FA 1gM
No.  Name I Town

SF MT SF MT SF MT

K f a r - V i t k i n  16 - ~~40 - 
~.40 -

3015 (L I .  T e l - A v i v  ~~32 • - >40 - 40 -

~ I I I  R. ’1. • Raanana #32 - >40 I - ‘~40 - 

I

301 P . 1.  “ ~ 32 • - ‘40 - I ~4Ø -

I 3Q jO 8 .8 .  T e l - A v i v  - - 40 - 40 -

3 1 2 8  - *40 - 40 
• 

- I
S~’21 ~LD . Kfar Yona - - - I - ND NI)

I - - *40 I - 440 - I

3 1) 22  A . ) .  “ — - P — — ND~~ ND
I I 16 - • ‘,4 0  - >40 

I 
—

3023 (L B .  - Ra m a t a i m - :: - 
• 

- - ND ND I
I , ND ND > 4 0  - 

• 
~~ 0 -

3025 S.0 . Tel -Aviv  - ‘~l28 40 ‘40 ,_40 i.40

S.0., - “ “ 
• 

- ‘, 1 2 8  I 40 ‘40 40 40

302o N.!. “ “ >32 - *40 - ‘,40 ND P

3029 V.1.0. Hadera 8 4 - - ND ND

16 - 4 *40 - 340 
I 

-

3030 K . R .  T e l - A v i v  16 >32 ‘,40 ‘40 40 ~40

3034 I S.A . “ “ - - - 40 - ND NI)

p S.A. • ‘  “ — I - - ‘40 -2 
- -  _ _ _  _ _  _ _ _

______ - 
-

- - - - 
~~~~~~~~~~~

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ______________________— —



• — p4 ’ —

TABL I: I ( Con t .)

I CF FA 1gM
No . I Name Town

SF I MT SF I MT I SF MT
- ‘ — ~~ ~~~~~~~~~~ 

______________ _______________________________________________________________

303~ 1 .0 .  N etanva  - - - 
I - I ND I NE)

1 . 0 .2  “ > 3 2  - > 40 I - -

l . A . “ - - p - - - -

. 1 2 - ~ 4 0 P  - ~~~~ -

-30 39 S.:. Meir Hospi ta l  4 - 
- *40 - - 

I 
-

3040 R . 2.  I Rehovo t *32 - I 
I 

- - -

3041 S . S .  Tel -Aviv  ~
- 8 .32 

• 

- ‘40 NI) ‘~4O

3042 k . S .  Petah-Tikva _ i - 
I 

- ‘40 ND ~~40

3044 P.O . • Te l -Av iv  -  - - ND N D

8 .0 .2  — I — I 40 - 340 —

3046 B.0.V. I - 
• ~~32 I - ‘-10 ND ‘.40 1

- 30S0 P . N .  Beersheha ,32 I  ~40 - 
- 40 ND

3052 A. 1 . Haifa #32  ~40 - 40 ND

305 3 
• 

P . ! .  “ 8 4 *4 0  - 
- 

~.40 ND

3054 K.S. - 
- .32  *40 >40 40 -

3055 R.S. .32 P  >40 I 
- >40 ND

3059 I.E. P Tel-Av iv - 64 - - ND NI )

- 
I .E . 2 

“ - 64 40 
• 

~40 - ~40 I

3064 S.D. Kfar Saba - - 
I - - N i ) \ i )

S. D . “ “ -  40 - I 

~ 40 I N D
I 2 L_ _

~
_ _ _ _

~ _____- ~~~~~~~~~~ - —- I

—

. -.. -—-.—

~ 
-. —, - *_.~~~

.- — V 
~~~~~



* 

~R P . [ I I Cont.)

- -- -- 

1 gM
‘, m l -  I - — — .— — - — ,—~~~~~~

I -f MT S F MT

\ .F. T~~1 - \ v I v  - - - I 
— NI ) ND

N .E . , P 
- 

‘

I 
- I - I - ~ 40 ND

N .E. “ - • - 
- 40 - ~~40 ND

3()~’() 
~~~~ Reersheba - - - 

• - I - NI) ND

P.! .2 ~~ 32 
I 

- 40 - - -

30L M I .  - Beersheba .32 - ‘40 - I *40 -
3072 ‘I. E.  - • - - ~ 40 - .40 -

3 0 3  F- . H .  I “ 8 8 • *40 - 40 -

30~~ u . N. - Hade ra ‘- 128 - 32 - >40 ‘40 - - I

3080 p G . A .  , Te l -Av iv  
• 

- - 

I 

- - , NI ) ND

I’ U - - > 4 ) )  - - 
~-40 ND

3082 S.C. - Kfar Saha I 
- - - ‘.40 ND .340

3083 N . R .  - Beersheha p - 8 - ~40 NI) ~,40

3ll
~ 

S.N . 
• 
Beilinson Hospital I ‘,32 - - - - -

• 

-

3117 K . Z .  Te l -Avi v - - I ‘40 I - 40 -

~~32 - ‘ 4 0  - 1 ~~~ -

~~~~~~~~~~~~~~~~~~~~~~~~ 
— - -- 

~~~~~~~~~~~~~~~ -
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. ~~~f l U I ) - J f l  - 2 r .~~ r~~~~ fl t st ain in 1 .
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I~~nu r i o f Iu or ~’~~-’ .’nt -
~t a i n in R  -;f ~‘Y i nununo~ 1obu1ins .

I unot’I~ ore. -~ ’r~t. 3t a i n i r l g was • .~~rrie d oo~ :i . ~i 1 : A 4 I .
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F 22~ L’ O’~ IF -‘DTTE J F~~~~ ::;F’ECT:ON

-‘A.. - ‘
. .‘.- : :  ~-~ .PH C AHEA , 19L — 1976

r -.
- - - C p

—

I 

~~~~ j Fe~na1e
_________—— - 

1

22 22

ic 8 P 9
.4-) 23

30

1 5 7
32 I~ 13

I -

223 13t

* ~~~~~~~~~ c r j f i  rmed - - ~~ .e..~Z — ~ .iOr1 a

- ratory . 

— --



:::T~- L ~~’TI .~I C F .~7 l  . T ~~~* C l ~~~P CITTED FEVE2 I N F E C r I D N

(~Y A A.;:. .EX , i?75 —

- 

- 

~~
- - U + ~~~ o~ Tot al

I —~~~~~~~

Male 23 1 1) — 167

: ~‘r ~a~ e 
I 

22 I 114 
I 

i12

LT0t~~ i a I.e5 33 3

* Epi r!ii o~~ OCi ca1.~ ,’ i r I v o  - L ;~1- ’~d (123 I i;: ra~oi.

corif . r m e d ) .
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;-1:: “~~ :. ..~ :N’: r~i:. EN.  ;. ;‘,‘ ‘ ~~~~ ‘ ‘ A * ~ :~~ ‘i~rF: ~~vEp IN FE CT I On
I-~7- . —

I F~~ r”1 o f  hn~~na i- :  I (~f 
“

~~~~~~
-
~

- 7O~~ I 1 A . -

- 

Cat -  1 . 4

I Ho rses , oonx :.:
2 n * i ~~:~~, goats 32
Cat tlo 1,
Hod ent s
Nedgeho~~ 2C I

I P ou l tr :  8 I
- 2 i-4.mI: 1 

I 

p
or unknown 30

* Ep idem~ ( -o1~~cally i nves t i.- at4- ~ ( 1 23  laboratory con IThned) .

( b )

No . of ani~~ai: N o.  of c~~~e~~

Non e I 30
J ne

1
Three or more 76

I . N umber of an ima l s  of one or mor~ ::re cles t:ce ~o~~~: io 1d.

— -— - - - - — - __  

_ _ _ _
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:7:E ..F’ ~ PJA:T~~~ 701 7 ~k Z P *  OF C: ’~~C~F- ‘.0-PH INFE CTIoN ~:‘rH ANT~..&~IT ,
1975 — j l~-

I ?yI- ’ of ~on tac t No. of c~~~ e:

r r ~~~u~ n t  i1O. i~: ~~~~~~~~~~~~~ 75

~~ : i a, ’

A :; ~- i’: fined Or ~~~~~ J I W : .  0

I 
T’i ’aI -

L —---—

* Epide mio logi c-oily i : - / 4 ~’:t, ,~-o~e~
(12 3 lab IA r ~to r~ - or.
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J~3~~.IA , T~ MiO-O-~AC” 1H.. )i~ ~ HVI~D ~N 279 CAS~~S* F SP0~~ED FEVER

1977 — 1976

~ Tenrera ture  :;o. of cas e:

-< 38.9 °C 10

390 
— 39.9°C 71

~0
0
-~~0.9°C 143

I 31 -

Unknown - 24

‘staj . IT -9 -

‘‘
~ 
idemioloc- icallj inv s t L ~~o t t i ( l2 3  laborator:.’ c~onfi rmed) .

U
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~~~~:. o:CN: r~11C.J i~- , s .~ - 7 .~ C L ~E2 ~ .CP)TTE 2 FEVER INFECTION ,

1.175 — 1976

Cli n ical  ~ I ,rn : No . of cases~

.,I,~ pha~enopatny —

n ’~r~.li zed
- 

ocrtl 1~~~- i I 143

I 

~ no~~~~a~~i ~r ~p lenome~ ~~~~~~

I oni. ~

2

- :;eOn( J loC1 -:~4i. 2~~;:.~ 
I

Others  ~

- 

14

* Epiderniologically n v e . t l ated ~i23 1:-oratory confi rmed) .

. c
~~~~~~~~~~~~

. - —‘-__ _ _ _ _ _ _ _ _ _



TI~ cF ’ 1- Al I 0 7 A  CA2 1-C~’ * IF 20 TTEL FEVE F

I. ; 1-~o-CT:-on1 , 1975 - 141 .

of ras~. N o .  of casesi

.Iacu.lor.apuior 139

- ::‘:~orr~ai~ c : 31

109

- - ct ~l 219

* c.p ider,:olo~ I c-alp,’ v’~ ;t~~~at’; d ( 123

laboratory con f i r m e d ) .

- —
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IN1-’ECTI— 04 , 1)77 — 1974

Di:tributiorA of r~~ o N o.  of cases

[kncrali:e i 180

— u;-~-or + lower i .irb . : 141

o -~ er  1iri~: + aodome n 5

i ’d- cr limb .: 6

lower limr , : + rj~~~ome n 2 P

o~
- IO~~~ n + uop e r :~~d lower

‘~odome n , ~1Ic K , :r;e.~ 14

lowe r + u :) :i~~r ~~~~ + -

oacii + c:~o:t

3

tinknowr~ 21

-otal 17 ’
L _

1~4 .1’~rJ.(OIo.ico11 . A:: ’/~ - . .  ~it~~’ ( 13 1 ~: :

c’jr. ri rme-1) .

II

~ 
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R0 .,OGICAL . I JR VEY F I F ~ 1I’O’I’Tl FOIVEF (CF) AND M~5F~INE TYPHUO (‘.
~~

‘)

N umber Nu mber Number of Ger a  :a~mb er  of :‘~ra
- of of posi t ive  for F positive for  -f

I . . 
— — I

- 
aera 

I 
m div 

~. 
-
~ 

p
i duai..i I CF FA CF FA -

Naz~.retr. .~l 91 3 23 3 7

I 

I 51 3 
- 

‘.

1. Complement fixation . Titer ~ 14 were considere i ;~~ p o s i t iv e .

2. I~~~unof1uore scence te .’-t 0 . T i t e r  ~~~ wa S’ -~-j n. c i d e r~~ a: positive .

.
~~~~~- ~~ -~~~~~~~~~~~~~~~~~~~~

-- --- — - - -  --------- - .  - . - . —----—- —
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Table 15

AD:.1:; PIF TEE REII1CT OF F LUI R E.C CENT AN T IBOD Y (FA) AND REVERSE FA.C SIVE

:o-i~-~ ;I IT:NATI  I:; :N0:2 :T:I j :; ( . ~P E : )  TEPT~ IN EUO .AJ SERA TESTE D FOR CHOTTEOD

FE VE F ( C E )  AND MUR INE T(PHUS (~ r)

Test 
~~ Cera tested for CF Cera tested for ~T

I 
- ~~~~I p I ~~~ RPHI— RPH I+ 2 

~~‘~i :— II 

-

FA+ ‘ 15~ I 55 I 30 1 1? I

I FA— 7 1 19 I 28 1 1

-j

:~ t h e RP HI teSt for spotted fever , a t O - ~c r of ~~32 w~~~ c -o ns idered ~
positivo .

1. r~ t~~e FHE ~ te : t  fo r murine typhu :  , a t i t e r  of’ * ‘~ W ’ i~ -:‘~~~~: I1~~ re~~ a.’

posit iv’c .

3.  i~ Yie IA t ’oi t a titer of .i14~ Ia: :‘~n ;~~ -~’-r  ~~: ~- :0:1 . l v ’ .

~ _,: ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~-. — — —----- -—-—-—.----- — - .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —_—
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IIRATI N OF :~~~:A 
‘
~
‘
~ C? 

‘~0~ ,1.:~ B~
’ 1-EVEH.T2 FA.2.1V31

... .
~
A ;-

~:-;: .: ;A1 -j.. I ThE P1-o,CENCE OF

VARI OUS DIITIO:.o OF N-iHYPA~ MAN EPU ’~

- V - -
I A f t . c - e r l  ~i.lutior ,  :

~.um an p

~~~~~~~~~~~~~~~~~~~~~ 
16 32 614 128 256 5~~ J

1O214~~ 2D14~~~ ~~~~ J~~l 2 J o .C . 2~~c.o .~~

i1 :2 14~~~~ i~ .4 14 
- 

Li I - 14 P L .. P 14

1:14 -. - 
— 

s 2 —  — I — — 1 —

1 4 1 4  3 
‘

+ — — — - — —
4 . 4  14 14 2 — — — I _

1:32 14 I 14 14 ‘ 14 14 14 — — — — —
1 :1) 4  - 14 p 14 1 1 - — — — - I — —
1:1 14 14 I 14 14 14 14 14 14 p 1 — — —

14 14 14 14 14 
I 

1. p: 1 
— 

P 
—

I. ~ethod I antigen ‘1°) .

2 . Cell control — Con .~o.~ated chicken ‘~rj throcy te: I lu : to~ cor r e  t~o~id~ r. .’ 1: I~~.. 0
rj -o r~ a1 hum an . I:ru.’i.

3. The 1e~ ’re e of oe~~~’,’ 1 ut i n i t t i o r .  -I ’O re a d  j i:- + • 0 .4 +

. O A C  ~~.1uer . t -~ i r , t : A ’.~ t e5t .i’i. salirle l u-; 2~ -i ~ ro.~’ :o:,1u~ at~ 
-
~~

:1~f.~j.aldehyde f’.x’: c4jr’~~r. F..;C con,~u,~at~ J w : .r ~ r :- i~. ,. . ~~~~~ ~~~
-.

~~urJ -- 10U’.Ui t A .  C ’ ’~ ‘t Y i t I  - ‘t : .  se r’sjn , , ,  x t ur ~ S ~~re ~~‘ ‘ ~~~~
• o~- : . t i  -

: t~fo re addit ion  of conJu~’a ’~~c .  The p l at ’- :  wer ’: ‘- : , ‘ - : .  - 411 - - - : t o  .~~~ ~~ . : ,
~ ,

c-~ .r ’er’~tur ’: ~f l t L j  r. ’o I .

. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — -~~ —— ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ - c - ’ - - —I---—r.r---~1~~~~ - —



:~LrIle 11

- ~EN ~ A TI::: ~ :‘F’E~~’ ANTI~~E:-. BY REVERSE P~~CI~~ ~EMAGcLu~~::;AT:o::

Tho Po-2:CE :;c:: -I F NORMAL H UMAN SERUM AND VARIOUS

~I PP ’  -~~~~~ ~F CONVALES CENT H UMAN SERUM

- .  Ant ige n dilut ion 1:

1 1it~~0o 
- 

8 16 32 614 ~~8 256 512 1024 20 148

1 11) P 14 4 14 14 14 14 14 2+ - - - I
- I - p -

I — II I , I II 
~~

+ — — — P — — — ‘ — P —
0 . ..~ - I -

p :2O I — — — — — — — I — —
1 : 4  13+ - — I — — I — — - — p — p

P I I I p
14 2 1 - I — — A - — - — -

- I 
- ‘ 

I I

1 : iO (,- 14 14 i 1 4 I _  
I —~~~~~ I —  - — I —

1:320 14 14 I 14 3 — I — - 
- — p —

i~ ~~~~~~~~~HL - - - - 1 -
~~~~~~~~~~~

I i i ’i ~~~~n (10).

2. The ~~
-
~~- r - - ’  of hema~glutination w a.. graded io~ + to ~~~~~~

:‘:~ € ‘ ~i z t .  ~~ r. iiiutions were made in  : a br ’-  :-o~~ta, : . A : ,

I ,~~i ori:; of r i -~r n a 4  r lum an 3er um aj- i-: seruzr. :rJ I C  .0-5’ - - - i -  :. -
- 

~~. .:.‘: . The- f i —
- d . f l~~ U 4 lUt ~~~ - ) f l S  01’ 4 -

~~~~j e- 1:20 — 1:01 were r au ’ .:. :~~~~i : -  :1. :.~~r~~~1 j ~~.P .

- ‘~r-~r o w-:. that ‘, : t -  ser um con centration - ‘~ ~ : ‘- ~~~~ 
-
~~~ : 10 .

j .1~’If ’ w: ’~~ ‘
~~~-i_ - i ut a.raldehyde—fixe d chic.’~.~ r. .~~~~ . -

~~ : . tr. ra.~
an’ ; _ f l d l rir, t 1~~ K - A L  i mmune •~1ot~u o 1 r A . T:.* ~~~~~ 

1- -~ . — - : . X t t , i ~~_

- 
• . - 11~ A A ’ ,~~- ‘1 ~~~ 

- C -n~ r 4- - or  be tore a idi ~, I - r .  0 • ~(7 ‘ - . . e ~ 
r4 •~‘ —

~o’~r4 a - - w ’ -  : t -~ t an at roor~ t~ mperat-ur~ 
-
~~~ 1 s- 01 .

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ — . - -- - — -~~~~~~ —‘c.—.--.--—-~~ .,.— ~~-- - -_ ~~~~
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T’i:-l’: oI l

:-o..’:~:~ ~~~~ :~:.~~i ;~~~ ”:::;AT: ::: I:;DEX ::; :~E:~Ec’:’E.1i c~ ;i~c o~ I ;POTCE D FE’ 4C’1F~
;;
~S-AF.Er. ~:m NIE1~0 F ~IEC C.INT AN2 C ) ~~~LE~€N T F XAT IO~- TEC TZ

An t i :er~ I m i u t i c n  1: ‘ j Inhibit~~~ 
FA I CF

1:1 j p -L i  [ l O t  51 10214 20h8 Index’

- ,  r~ : -
~~. 14 14 - . 3 1 2 - - - -

I I I 
- U14 3 - — — 

I — — 4

14 .• —
‘ — - — 

- 

2 — —

-, — 
p 

— — — — I — .+
-‘ I I “ -

14 1 4 ; . .  U 3 2 1 — 0 — —
:1 ~~ -

~~~1 — 
i _ — I — 13—~~’- ,32

14 U 3 —  — — 2 I — —
1 

- 
— — - — 

I 
— 

- 
— — — .~~~, 

. 
- +

14 14 14 
-

+ - — — - 1 —

I 14 $ 2  — — — — — 5 14+
I I I I I

T~-~’ a z 4 t i . ~en used was Keny a t i c k  typhus ant igen  Method I ( 1 0 ) . I - . iu t i ons were ~a-J e in
a . i o~- vo: talning 2% dextrose. O.~ 25 soi serum d i lu t ed  ir .  saline was addeu to each wel l .

Olte;: were Incubated at 37 C one hour and the chicken RBC o- ’n~~u~c-ated w i t h  rabbit  arit~-
o~ lck typhus immuiio.l~obu1In -Icr’) addeu. h.~ lo t ’  - .-~ r ’• ~:~~r; allowed to s tand

t ’. room temperature urA t I I r ead .

Th ’- .r .r 1 l o i t~~orA index .s cor.l iex-e i ~~ t o e  0 Inl- ”’- o:’ t d~~ 10 i~~~-j t ion : in .~: i c t t  a s i g —

~ .c a n t  . I i f fe ren ce  it . ri ema gglut inat i ~ , can r e  : 4 e r : : - - ’ W - ’ ~~. . 
~~~~~~ : e r - ~rc and the

‘- L l a r u  torm al z ’;rur ~..es.

- . C~’- - ~~~~~~ of’ senal ut~ n a .o r. — .~~ ~~~ 0~ .- l 
~. 

+

nL~0er: re~ r’o:”:.~ ~rI. toe. -~ o1’ i’ - 4 j r - -:’ :.’- - ~ -~ 
. 

~~
‘ + . 4) ..+ .

- - ~~•—~~ ‘~~~~•_ ~~ - - - - ~ - - -  _•__ - - - - — __4r — * I
- 

- - 
~~~ 

- — ~~~~~~~~~~~~
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~F E R : N T  AT -IN oF  1 14E~’C C 12 I14E~~ 7 T’:’ - :’1i2 4. ;T1 OEN: BY FEV- F:’P

° - ~‘7 lNATl I

- - I ~5A $ up-at”s
i en 

I ~~

- -  O~~~~~~_~~~~~~ ~~~~~~ -
~~~ ‘ ‘ “  tOO ’l  • I ~ o-
Solub le 2

I 
I 16

p. -

2 5 i .~ 32

- I - 
102 4 32

ET ~e~~sod I -
~ 1 512 ~~~

~~~~~ 
$ 2 128 1

- 512 - 1

512 bSo p

- 
S 51
r 2 7 r-

T . P- ~~,at ‘.- U

2 - : 5112
-J

lu t I r a ~ uer 1yde— f i  Xl. II 004  ( ‘Ker . I C  f l -O n . -: -
~ 

- - . 1~.o ;4 ~~p~ -

I r a b b i t  ox; ’ —5 ,urc r . ’ - t ,  : 0  j.., .~~;s .~~~,r 1 I ~ nj 1 i n

2 .  ; u t ~,rr t 1- i ~” , s ” I n — 4 x ’ , ’j  , ‘ - ,- r , I ~~ ~~~~~~~~~~~~~~~~~~~ - .- ! . -

r n n u r , i S ’- ’: — ‘t ~ - 1 - . !  t -io ‘ i— ’~ j ~~-s~ c ‘ : : ,~~~ . ~~-.r: ~ ‘ :1 -

- c t . ~er. r’.~ jar 
- I a. i . - s c  r : 1:. -. ‘P -

- i : r ’  I ‘ ‘ A .  -I f’ A~~~~~~~ I~~~ - 1. j I ~~ j C’O ‘t~~- — ‘ . ‘:. -~tX’~. 0 .  - .‘ — —

-
~~~ b r  - . • ~ I ~

-

— , - rn ;, ’ . S ‘
~~~. • ‘er: . r’: oar~ I a. -1 . - .~ e r . : :

- -
~~~~~~ 

—
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Table 20

t - ’EN’IC A T1~ -JF :DE ~ ic  AND ENDE?.aC TYPNUS INFE CTI ONS BY REVET~~E

I Al’: VY HE74AG(a.UTINATIQN INHIBITION

I 1
Type of Antigen

.3o or ’e of -r ~ nn 
Infect ion ~~~2 

—

~u . ue a  p .~ I i6~~~ C8

A.; 256 32
R a ’ h c t  - I I 1024 - 32

; oea  3 64 64

, u A r 1 v a  ~ o~’ ~., 1 614 614

r u i r j e a  j r ~’ 5 ET 64 - 32

P Gu~tnea oig 0 ET P 614 614

Haobit 2 ET 614 P
I

1. The antigens used in this  test were somatic antigen .
prepared as described in (li).

2. Mr . E’r - Muri ne ~y and Epide.! c Typhus .

3. Reciprocal of the highest d.ilution V P I i C : I  inhibited
f ” u r  hea~~ g1ut in at tn g  umit e  of the designated anti-
ge-n as measured against i ts corresponding conjugate .

—
‘ ~~~~~~~~~~~~~ 
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