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rlgketteil. The rlefcettaiae are treaealtted aaoag

aai»aals tor tick*.

Am wpwifln is prossot in numerous wyco! ss of tides* In

tfc* western wMWrtnlii region the mod tick, JtoMfliatgfc MteJBBdL

is involved, the do; tide. S&OHUUtML 1rrt4
T
>
^i
lt

i

w fa**** through

the sAddle ssstera sod oastsm states (Jalllson, 1£»5)t the rabbit

*Ae* fflHWealTIililfl llTWrtirfttltfffriiii 18 foundi widely distributed

throughout the United States (ireon Uft£fe

In addition to am and the ticks the&selves the organise is

known to infest various speed.as of rabbits* squirrels and aies*

these aalnals are not consider?*! to have a natural infection but

serve as temporary passive carriers during the active life eyele

of the tick* Hftaaalian blood apparently contains an "activator*

niblit arms ahiah aorvoa to stiaalate the growth of the organism In

the tick < erchant and Packer, 1956). It is daring this period of

tick activity that aaa beaoaea infested.

There la evidence (Jfcvls, 19531 Orean 19&3f leohUltnor,

1559) that the spread of this Infection froa hares to huaaas is

iaprobabla by aaaas of ticks, since the ticks niistt la the Jack

rabbits do not ordinarily parasitiae aaa* toeei oi, the presenss

of Sssjftgr Mssatals spotted fever in the area la indicated and nan

could beeone infected free soae other source (Lechleitner, 1959).

'iiice the rioketteiae are jrsaiat In all the tissues of the tlak

and in the feces, -on aae> beeone infected by erashiag the ticks
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or by hmdUm, tick-infested antaels ( iarohant and Packer, 195&).

Itaa this fipfimli ana ttiir potential hasard to am If he is to

handle the jMfk rabbit.

Severe! studies here been eendeeted with rabbits to determine

If theee entasis may be e •ouree of infection for sen or doeeeUe

aoLaels. The prlnary objective of theee studies has been to

detendne if the ticks which parasitise this snlnal carry the

rieketteles of aeoky assntaln spotted fever, am! if the esra of

Antibodies for the 1*8thy fountain spotted fever organism say

be found in rabbits Infected with & ^ffjajrliaMMalitrtir- 2* —*~p«
& HffllllfMT aWafJOH* & — ^. and perhaps other

pedes of ticks (Uckman, 1960).

Usee the blaok-talXed jack rabbit, Lsqea ^itf^a^i

TT^ffi^ff- learns, la laiaafsns in the area of iakia, Kansas a study

was undertaken to detect oonpUnenUfixiag antthedtee against

*"Wllas in the asm of these an&aals.

VSttM OF ISSWUUk

ktff 'ountetn ajfllfa] fovor has toon IfJgfJ ;or gf* |MM H
the aseky fountain region In states such aa Idaho, oatana, ironing,

Oregon and Washington. Xa 1930* however, It waa found In the eastern

and south atlantic states such an ikurylaad, Virginia, Ubst Virginia,

and Harth Carolina. Although the disease Is not ilailtod to this

region, of the 2190 cases reported from 1935 to 1937* 65.5 par

oent were free tan iswinUla and pacific states and par ©ant
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fro* the south ailantic group, the two areas WrtOlit accounted for

93 par cant of the tottX OMN reported In th« country (Burrows,

1956).

The dUmt ana first described In 1910 In oatana (2erie, 1953)*

It la euatcoary to apeak of two types of the dlaeaso, an aaatam

type and a veetern type. ' oth are, however, tananiil sil iwlly

identical and are eaoeed by the 9am rlokettsia, t^ekattaia

&&*JMIfsi

Tki rickettaiae are trananlttad froa mail to anneal by

ticks, any Kinds of iaajana.1t and tiaka are involved. la aaay

eases the larval stages live on different hosts than da the adult

pit 1 1

.

the dog tick, £, Tffffl
41^- atech la found throughout the

aiddle veetern and eastern states, feeds on aany kinds of aaaaals

and ia probably the chief means of haaan infection (Davis, 1953)*

flat rabbit tick, lifMirifmrT'* ftiBrtlrMsliWf- *» f000(3

throughout the United states, north into Canada and Alaska, and

south into Jouth Aserlea (Merchant and ranker, 1956). The larval

stages say spread far and aide, the tlate any Iransalt the

riekettelae to their young through the age (Davis. 19531 Philip,

1959)* Rabbit tiaka feed exelaaively upon rabbits and hones oanaot

tea* M IN disease* lo hwnana (Davis, 1953). fti only sjaa

report (Brown, 19*5) of tha rabbit tiek, iWM&miXZ Imaskfr

Tllfiltt'll- parasitising ana* The nan who ted previously handled

sans rabbits found a half-engorged tiek attached to too inside of

his left forearm Just below the elbow, rhe tiek was later identi-

fied by J. a. Braan aa SMBSStSCOiiA liffMliiliflrtrll RMkard.



A possible nethsntatt which could wihsiWS the starting of new

Unas of infection ahare susceptible rabidt« and hares ara more

ssnilint, involves widespread infection in tha rabbit tiok Haaaa-

PH™*"* (Philip at al., 1955)*

fflvldeuss ssggsstw that specie* of anSaala each aa tha ootton-

tallad rabbit ^ffly HV^VH 'W iaportant in tha apldeaaolasy

of 3e*jqr Mountain spatted favor in tha western United States, and

possibly tha raaairuir or mm of tha reservoirs of tha riekettsiae

in natara (Jellison, 19^5)*

araan (19*3) atataa that rabbits and sane blrda any aat as a

reservoir of tha dUeeae* Sabbita nay not have tha natural infeo-

tion, but they mold not aa passive oarriara of tha rlokettaiaa to

othor aenaals ( isrehant and Packer, 1956)*

Tha laboratory diagnosis of aajgr ?»jistsl» apottad favor in

haaana or entasis la difficult if ono atteasta to isolate tha

riekettsiae froa tha patient or sniaale. Thia can ha aatiafeetorily

parforaad only if guinea pigs are inoculated inaadUtaly upon with-

drawal of tha blood (Flats and Uertaan, 19^0. Tha raaalta obtained

in tha inveetiaatiae* by Plata and Wertaen, 19**2. indicate that tha

Mijlmuiit fixation teat ooald ha aaployad in tha diagnosis of ffcafcy

Hoantain spotted fever, They enantaed the aera froa ate cases of

feats/ 'Contain apotted favor and obtained positive Miajlaawi fixation

reactions in all. Tha oldest aaaa <HU) hid tha disease * 1/2 years

prior to tha asaaiaation of the aaraa* while tha seat recent aerea

(LO) examined was obtained aa tha twelfth day of illness. Thia
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latter finding Is significant for IT In subeequent OHM It can be

shown that antibodies can be daasnatrated s» early In the disease

the nwylsmnt fixation tat* nay prove to be a real aid in

diagnosis. JsLng sera frost infected guinea pigs they ohmasd

fixation in eight of their sera*

In recent years the oooplaasnt fixation test has been used

In the detection of antibodies fhr ^efeetteUi i^oketteli in rabbit

sera* The presenoe of ooeplaaest fixing antibodies asy suggest

that the antral had the particular infection or that it is aerely

a reservoir for the organien which is found in the Uck.

Daring the years t95t «nd 1952 stadias wars oondaeted in Nevada

in a population of blaob-tailed jack rabbits (Philip s& &»» 1555).

serologiaal evidence indioated that ia both years there was seaa

eayaaars of the jack rabbits to waetern equina encephalomyelitis,

rickettsial spotted fever and broeslloeis, these investigators

tad that 35 of 230 sera of Northern Nevada Jack rabbits shoved

o^pleoonUfixiag antibodies for ifeoky mountain spotted fever. A

selected series of the bar* saw obtained la 1952 that gave positive

soaplaaanUfixing reactions against spotted fever antigen was

subjected to toxtn^eutralltatioa testa an ales by Boll (Philip f£

1955)* Four of eight vara also positive by this test la serua

dilutions between tiO and 1i64« the other four gave no neutralisa-

tion, it is of interest to note that of five others which aero

negative by oonplensnt fixation rcsthods, two gave positive neutral*

isstlon Uters of 1 1!6 and 1 »32 respectively.

the ^ncmianto Valley, showed antibodies far jrflflM?i*
—
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la fee NN of the hares, Specific co^lwwmUfUlrjc antlbediee

for -leeky ikajalaV ii spotted fever were present in 10 of the 1^2 sera

teeted. Qsopleaent fixing titers of 1*16 or greater wejas sansftiHria

positive. It is of tetawift to note that there was a seasonal

ft t&ne of the year when the tieks «ere fully engorged and :we

present In greater numbers on the hare3. arch, April, lay, and

1ay»ao*HF were the months during the years 1955 and 1956 when

positive results uere obtained.

In a resent study aeon,; the fauna of the ireat Salt Lake

Desert In Utah (3toenner e£ 1959) it was shown that a high

BSfewrtftsa ef Jack rabbits pesos—d antibodies against flritffttgU

TttflliHflaV c * the 773 epeclee of teBBUL wU!tfUSMXttt& sera tested

tJBJ ai .-i.o ejfcl I- ].-.
I
asji BeH la. 1 ",r^« fovea! tl sal Ml kft •„

The serological evidenoe of list MfH fftfaamp of jack rabbits

g ii sjaastng oo^eaenWixing antlbedlee against this organise is

an Index of the prevalence ef the ojrjssnlsa, Antibodies were also

found In too kangaroo rats. These two aaonaU are -mjor hosts of

adult and isaatafo stages of the tiek ;^nrTTf\f1T gliTraatTt"*-

wmtmrnm wmm

'Collection of Hpeeinans

'laid specimens were oollected aonthly fron /Jeptensber, 1957 to

ay. 1960. Richard 3owen oollected seres saaplee frcra 3epteofeert

1957 to August, t$59.



rhe sen* stasias used in this study wsm obtained fro* .lack

rabbits collect*! In ea*t*m Teamy County, ffaaMS, The jack

rabbits MM stUM in the Aransas 'Ivor 'aLif? it-Li 3 M 01

iMl ii ii of Lakin In *atrtge*Mtes« "ansae* The jack rabbits MM
taken between the tat of 3*00 p.au and 12i00 oidni-ht, aonetims

as lata as ?t00 a.*, bymm of a .22 caliber rifle* A 6-volt

spotlight ms MM to aid In collecting after sanest.

23ood ms/Us for the serological eaaninatiens vara taken by

cardiac puncture iaaadiately after the rabbit ms killed. Daaally

the heart contlnesd to beat for aovoral slnutee after the rabbit

was shot. Therefore, it could be readily iMlprtad on the left aide

of the stermia fro- the lerel of the third to sixth rib.

The blood was raaored with a 10 ?1 syringe using a one and

sm mi inch, 1^-20 gangs needle. The blood obtained, usually

10 al » was transferred to • sterile serswee? teat tuba and allowed

to dot. After clottin-, the blood ms rimed with a wooden

applicator stick sad pissed in an ice chest overnight, after

centrifttgation the aeroa ms renewed froa the test tube and returned

to the lahoMtory in Individually narked sterile vials for ex»"ina-

Uea* The eenst Maples '»re stored in an ice cheat for

hours Mils in the field and placed in the freezing (xropartnent of

a refrigerator for storage at -10° C in the laboratory. The sera

wars testad for ssmls unUflaing antibodies ajainat lov
- Hzla

MMHIMMsi



ftmailM of »qfrup 1*0 antl^aa* swr© oaad dartag tf»

oaad in a dilation of li& alnoo it uu found that it ma anMooaaft

aaatauy tn a dilation of 1*3* ^wttad .%nf anfcisan au» 6d& aaa

asad in a <Hlotlon of ltd*

tbo rtnttafrtalnl anHgan *aj§ BfaaafaA aoaavdisg to tha ntlind

of Topping and a&apard (W>). Stertila tmtpwn tnoabatad 6

aja] laWaVal ^RMMMMbMHI » Wf$ WHN0/)tA Ml MMHVl IN |MM •!

Q» Tba day bafosa Hhi aatigon to b» proporod* t?jo *or*o

a)0Jl MMMMI altNAl If HttfeM H piati I H MMl

l^pMMhNpMfl HMHM INI aYaaa^pMaV vol!" esacs 1MB rr> rati NMMNl

antigana a&th loaar cctioa^Aonaritayy titara (iaafeaan* I960)* «ho

id?
cij1 ( (I '^4^ > v>* I I # ,^*o

P a HHIb^Mh llfelN I -'*^4^J ' < I tlHUH * (dl *

ono one! osMMUP ifolpfufl of dtothjrl alter in a -^jai*^) w>>r> ••>.

... '

•
; :v •-! - - o -

- - . .-- v

aapamtod Sato thraa diatloot poaaaa a elaar Follow at tba too.
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oad the icfii tfii'Biif iftaoe "Mftifr aftth aonc of Mm itMttMfc IMMStMl

of Hm iMmMUm P&M MM aolotflo anti .on reloanoi* :r?t>
-

?ie v :*~»©8nr© to the ether* Bt "as iN&MMAt at

the rioirvtteiae fran the eoXattLe antit^** a^." this v«i3 doae by

eetitlfIHhTUjh of tao aqpffMBl rthaeo* Ut§g the BflittBMl phase 1

rttWWd the «WMI •HlB* VMI taken Off ftttie? fWSft*a» thi9

tutod the antigen wlileh <flae districted In 50 t! ajflounte and otoPOfl

Mm NeYtoMil NMtapMi mm mja |mhh mi a mjommji mi >*

•if f? ainoo it two fbunn durtat* the ooarao of the study that tho

T» .. . V.. I, » J ., V

BMJMJMjMMft ttC MMMMMB iMjMjfaflaleV FwieSytto wtd l"!

"f^i;- v mjimmm imh Mm mmmmmm

:.o ' o -rxiys&ji MM MltMMel i?/ MMAHI MMMMM :*3r*3tf*':oa i.v>»»

tione of aoepansion of imrthcud ebeep fed blood eeasNMS

ftoo <tyit the mtrttttfl eeve than rnraanjjiiliwtort and the

an *iual vola-ws of neutral g^reerin, A fitOO dllotioa of heaolyatn

wm thea pwp«mi fop atoote baaolysia ^ dilating 2 of Slpfler-

tooted heoolyain aith Stt «1 of eteflXe 0*N per oent aalt aeletioa.

Thle lilOO dilution wee kept at refrl orator teapevetore for not

. . . ...... — o-v:v 1 :

|p cuspid MwriMMMMMi Mm MMBl MWi 'ho
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usori throughout the sfaxfy* taa l^w^y'laod ooaplaraaat oaa obtalna*

£1*2* *
- jo 'OlostK.V? ^ottii 'Sde^Wt SaafatV ^IffiiftF^T

» reutoziQ tiv> ^n-^ra-tad ooraolawt hi Iba orirdaHfl Mould

oorvtitioa 3 sal of restortLag tatirtVin mh adtfad* Mo raatnflug,

solution uao coqpoeod oi* 6 por oaat aattai aaatiN InSpr Mi
aqptouo boric add solution. Tha aapuie iaaa than &mUy whirlad

ttoto to faar ntnrit»aa until ih« eontorita '.jor© oo ^platoly dissolved*

thU asaaadara mm fbUaaa« datiag tha aandsaUia of tha first loo

MIM Mi av^ to*Ml -cor 1 1 iMftl Ml M Ml M Hi

tiM^>t ss«HBdAtet. aa the sad of tMiii tlos 11m saa&aoto wars

In tltar of tljo soatofad ao-^lsnawt*

|| g^-lv- j^L HH|mli * liwfcawi

asaptloslljr ftrwi mm satafnal Jafalav win into a stavila aontalass*

. ihHttl KM : bMii IMP itfMMaMMli N Mi .. . M MMM

aaa than host at vsfri&avatof' tsaaassdoja (dWSP c)»

and »ntrl£aftaie Ibr 5 atazto* at 2000 Sl^» W$. aaaiaaataat Ooid

aaj IMn MHMHl I iMEttMV i-
•.--!' pa| iaj iptajajaji

fasaatad thru t&aaa antlX tha aalla aava aadaad aaaat^ and ftaaljr*

y?<sz? 0*2 «l of paatoad aatl.s tho final volaaa aaa aaaa^ ap to

to ttl tilth aterilo o«35 aar taait aalt oolation* uhloh faaaaaaaftad

a 2 pttf east atwwp tad alaad aall aasjMBjiaa* Hm ahaaa oaapaaalaa

mg/bmmfM tm || taal M fjaj UfcjMi i |HM| M«m | §Jaa .
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t. Tba ttUcMtHQ dUstaoaa aoro nmssnA ***• W* tttoo atoak

^ Haa ii hi HflMri i

Mi I M A of IjIOO dU«t*m of teariytfa 9^> *X aollne * 1*1000

a* 2 0*5 A of a 1»I000 dilution of hoao*?ain 0.3 ii aaUno * 1«2«»

no. 3 0.5 al of i t»t000 dilution of bw»*i*l» M ail aaUaa • t«W>

HO. * 0.5 «1 of a litOOO dUaUoa of hasolyate 1.5 * eali»a • Ut*m

mm 5 0.5 at of a lifSOO dilation of IMMSlte • 8.0 ^ aaUaa « t»3Q00

30. 6 0.5 «l of | *i3000 dilation of hawOpain 0*5 «A aalitw • 1i<50Q0

aa, 7 0.5 ai of a 1tW) dilution of aftncOjtfft 0.5 «l taMaa •

He. 3 0.5 al of a $«5W0 dilation of fcaaolptto 0.5 al «ftUn» • I «f0.O00

150. 9 0.5 <* «f a IffeOO dilution of h«*>l?ai» 0.5 »1 aallna • 1it2*0X

fie* 10 0.5 ol of a ItSOOO m&Mm of h—rtyta 0.5 »l aallno • ti!6,ooo

tea. It 0.5 at of a IttiOOO ablution of haaelyain * 1.0 it oalia© • ttti.OOO

M| 12 0.5 »l of a litO.OOO dilation of be-»2yaia 0.5 a* aaUao « 1»ft>,000

<?* a tMaaa) and to aaate of t&aaa tobaa aa* tarn addadt

0.aai aaUaa

0.2 sd. ***** rod blood oewpaaeloa (2 par aaat)

• - ^Mfcfla^Sl 'Jja^a^a^aat^aWJ

>M|ggM| .... <
; gaai t- ami bp MgkgM hgaa aaa haajaj» * .paay^P*av aaaaaa mvawavaaa^vaai aaao • - — ~

4. H» uaH of ataaSyata aaa oonaidavtd to be tto I&gaaat

dilation of tiawlyalH fafattf gaaplelo ajanmUng oanalyata* lee aaita

at mm^mM bbm aaal Mi Hal Mil Mai alaaMftMi Hi IttaalM ef

ht°H>lyfftn to bo aaad 1* teat aaa ata\aa teat fatat tha aaaaaataajalaa

of ttea wait.
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.o.-.,.a»3Q^ Ui&ttwV tt» annul>n»t at* tttofttod* eatog ft

ttftO dilation pwpamJ by eottatog 0.2 il of conploTont and ?.3 f&

of eeto etertle 0.35 par «n* flfttt alirtton.

& 0.2 el atoetto gaateetod to IwiwWtn ftftt i—ft far h im i to|

tt» fbltoatoG aaoonta of dilated WtfmmM 0.03. 0.10. 0.12,

0.14, 0*tf» 0.18. 0.20. and 0.22 aSU dtertteO.35 :«s» oont eeH

eolation was added to etwh eaoeato toft* toe aetoae to ftftflfe tofca

aae 0*4 sal. The wittoftfi to toe dUotlon vowel to too toft* ftftft

added la *«xute of 0.2 *« Tho tofte* ware thai atotom leiBtteMelV

after toe addition of eeefe veagaBU

toe miflniiil atototee me* mm tounaetm to a #° c water

oath am toar# aftar etttoh 0.4 el of eenetttoft* aheap eeULa mm
added (aval parte of ft per ©eat fttoap eeUft and tot dilution of

h»Toi^ato which uuwtatoart t eatte ear 0.2 aW P—iK I* thorough

atotoe 10 atoetoa svaatoaaSar)*

„ .' . . n .,,v\.
,

kg gggMggi . g| r> *j m*.,..-
sj,o' ftftrf IHi *v A

'.;
I Ml . ;..o*.r> >)•'.•••":: in

|«_a gag hm| ry^-iai >;*>; || n ft| mmI ajMi hi Mfti MMMM

.. : ?.
s , , K^t-v .

- , ? ,

• ., >.•.•
'

• Vv **.
' V) ftjift ejaaji f,j iMAflajl

ax! so ^HlsHtad aa to aa aaatoiiwcJ to 0.2 vsX*

dltotlm of enUaen tr ftMtos 0.3 ^1 of atoaUa 0.35 ear east

Nftflftt ftoa 1t4 ta fi12S* * twofold dUattoaa aava aade

aHajft i ov * •
;

" ' .-• - c.
•



ot MflUm ixmtwliiil Sft trabu fat tho hi,"isar dllBtlaaa*

aa*i - on ocwMilMd III thtt tUtiliffl. ?<9 this ;*iixturo yao tftdklod 0»2

©f flBnylmHit (2 mils} la onsti fetfei*

AMttP MM t|UMiM4|«» ft* Mia 4Jr f* m|w hAfch Mi*

.... v.." .
:-> '-

• '..
; * ... * a'. 1*

.

0m&A obM> ww ftttttdwvtt iMi' tte ^Ballast .pmint ©£ f*%|gfp

^ » — - — — - - ^ — - — -* ^m^m w^p^ *^m» w^rawnp »m Wimpw ^pMMVqMIPVVW

.. . . . o ' ' ' - •
.

-

(& wits) «d 0»2 ail oef iiWBlimni (2 unit*).
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Iftor om tear to tt* T?° o ootor both tr» aaaafc-

tlMBf MMMJ ttfl«WJ MR MUM |0 o.' £ oiog&tot tfHv AMMMV

iMMlMJlMMI li MM t>° I iflilpf Itffcl IMP MM. MMMj Mm fa&oa ao^a

MfaMMl Ml MP ' Cor* !5»13 sects* MMI t:-xri POOS* "bo •eOOMl Ml

fl»Uae «oo HMtoOd m (oaqploto), w (75 por asat),

+ (S> por oont). (25 par aamt), + {twso}, aod (oeoo). Tht

Utorm rooordhot oo too bX&mOb dilation Mowta* *** or

dUottooo aod» iMijlm Arm lift to l«32. H tbooo «m <Wtttlono

OOJO 0&*0($ the 0000 rOO^jOB&O It 000$ III tho toot OBOOpt t&Ot soli

•;>.. C. r: '.:;3";
: v '"X' v'y: jJ'W.V

r

.0;:t XV- "
: >.

Mi g| MJ MlMJ "*

va2jm of tl» dllatim of «st%Mi oood Ib Mm toot, Uo#, 0^ aO.

•xn*?0J30 Ml MHMMl "^s Ml MMMl If MM MMI m% r-r'-.

it imniii, Mjiiiiii iinfiii MMtiiiiim mnn Miimrt

ooaolotod of $m taboo MMtillll | 0*05* 0*1, 0.15. 0*1 m& of too

MttofMl Ml w-aavtit MMI in *MJ MMMj iM|i MJHMMJ |MJHMJMjp|||

f/2. 1. 1 1/2. MJfl 2 walt»» Tho vola-w to oooh tobo moo 3000 ^>

to 0^ al »itfi olorUo saline* ooHfefcal oonttlioil ooUo oooo

oooodU too tooo ootttoimHB 0.05 otetMd i or 2* naotlon, ooj too
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thft «n» m |h* ffe» wro;' <.a*fcr tan* %ft propose of

tg&s oaatwl ta» to thm* t}» wwiittfUy of the atsUsw*

H0| IMNl NfcM Ml HM 'SLltttis**? as Hi Hi MMP NflH IM «

ilffjffltftftfl
B4H>tfct

ff
tt- ft** mm Hal to tan* * titer of

Mil f. **3*W$ tf WjfHgB iMttl JrA-V, Hi MM
(Sept* t95?»*Qr t5^0)#

» .-VilWr „Mli,m 19V L~ .,. ,132. 1 Jftfi ,

^^^W^F <Kmyf

at 23£**r 22
86 Ootobos* 22
22 mmMi 1

23

6* 260 m



3,

or aiaatar fer Mr -«itt»d ware east to jtw avid a* Leefcwa,

eafey ountala (aaaaajaaai arid «erc aaata! if Mai Oaf MMttMMM

far Sooty teatain spotted ferar* 3paefcfie 1*1Mill of eeajtanp*

Axing arttaeilaam praaaat in 22 aauplan of eera Mat to iaeaae**

* su^BMV Ml MMM MMM^Ml lo HWMl In MMM Pe MMMMMJ to

ia4^Jfi3(jB^^4^ JMB^iJCWJ 4k ^W^^mTS^ ^ J ^f^t jpP^(pM^fc^BP a!lA^jO^L^Sa^5fla^^'J3P

9«IUw» Higher tltere ear* obtained ty TiMwe» <

tfte aettiaa need er UwtaMB f*r Utmtittg enfclfana art eareae

M
I

|mmM| MjMMja MM Mjg MM Mr-^ hg alar* it£MMM H

"taper. 1958* Uatt roJUiaee of o#2 al are naflajeJ and 5& per eant

MMM) Ml eo IHMMM HN MMM Mil epJM^MMi BJMMeajttp! Ml MM

MJMMlMal MMM ll I MMM • IMM9 MMM MlMM H HM pMaWMJ

aora mm aant fata, flnftopa the reaaon eh? atfje** earae titers ere

%C0j| la added to tha veronal buffer afctefe l» need la tne dUatloo

of ooap24MBt* eneep rndnhtnod oalXa* heoeljrala* anttajmi ens

aerae* atntfcee b/ ayor& aj^> ^« tnrttartetf that the preoanot

aedi sennasMennen of ^aj^^
1

Sane sere important to the hawsiytl©

acttntr af ffftaaa pig wwBXaaawli fee/ isportid that laeam steal

aaaneeftan la proaaat la tieatrtjrfin teeta aa ordinarily perforaadj

bat addition af only 0*005 par oast elaeet ansblee the ooaplsn

aaat titam x leehnee alao aaaa a 30 par eant beaelyels aa the

ondpolnt in tltretlena* Oreeter prrttitiwa la abtataad with a 50

par aaat aaapalBt aaaaaaa taa aarra af lavaaldFala la ataapar ta tala

raglaa (uasawrta, faff}, Xa addition taa paaitiva aara »ara taatad

bp* i noinian for aatlbodSaa agatwati tpptea* aa aatlbodlaa vara foaad
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•Ottatfe t&?hae in the poMfcttw mm. «»• thia indloatwi ««t tbe

MMgcu *m MM»flg o:xx?lflo £br MMMOM MjftMfl

tbo 25 mmIm f*o* Smk rWAt MM «WUsh MM found to t*

rtgniflofiUy mMUto raoMMttto *.9 o«r cent of Wy» total mbMt

of MM toMM* 3MUM MMUto MMlto for antl'xxiios »gainet

HL^mtXaLa. ^flfrfftrti HiMf» bt» afatoiiMtl fag otMr Iflwwtiflatowu

flMto 2* MMlto of the mm MMtag MMtfte oo-plencnWUInt
mmmmm MrAMmMCmMImV

ill HUtlftti. i W f

21. 195? f«32 1*192

22,195? t >3 1t2*

«w*or 23. 195? 1tfc>

£5 *>. 195& 1»6 1»2*>

Mitt 25. 1953 1i12 Ml
MfU 26, f# If* fi32

MfUt 26, 1953 t»3 1*32M 36, IW* t»* t»t<$

9mm v.. 1>3 • 1»16 !«>•

July 11. 1 1 S : 1**3

Mir t2»M pi
JtOjrl*, 1953 Is 1»32
togaft % t95ft MS u:

20# 19p 1» ' Ml
19. 1MB 1*32 Is

19, HI 1i16
April 19, 195? |M 1*2*

SMlMMT 25, 1991 t: It*
0MMM22, 1959 M 1*2^

October 2% t959 1*3 1»2fe

12, 1959 1«3 1i2i>

Mril 9. MM tt3 1t«3

M#* 19&> UiG hm
*V 5. t9*0 1*16
3*5.19*0 1tH

•at«r^obt«laod by Sr. rfrrtU 9. TMtonan vaAat th» nethod propooad
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mlip sk *?5S» i*** teat 33 of 86* mm of im>w NMi
500k fOJAAtft 0OOtMd (XnplaOOlftaflatag •Bt&bOdHyMI fWT &MftQT *%aOtala

«HM for«r* laohlaUaar Cf959> faaot! ajoaiflo iinajilaaart fliita*

oatlfeofllao for tao flotfqr ?*a«teta opotted low iiinataii la 10 of

14* oar* tooted. Mmmt ft aj» v la otedteo doaa la too

Anno of tho Jroat Salt lafeo Jooort la Utah oaovad that o high

IjkEdXttfloi^ tfoott •tuittnn aadt not of tho ooanTaaMrt fl^ntMn
toot to dfttoct teaoo rtibootoi and titer* of 1 1!6 or groater mm

It lo of latafoat to noto tint la tfatedatr too «roateot

aaates* of poattlfa oamplm mo fowl daetag tha aoatea la oalaa too

tloteo nwo folly aajanaft oa tho twiioo, tins la* dw&ag too aaataa

On
i aaU ai * • i ;."'•• ' »•;- i aa ^^'t^vo aaji hi ayaj

JoaaiMa Oataoar* Umaiffiaii aaf ranwitm (tatAo 3)» tao nailart

laftHtatUm with t&ofeo* teat la* *prli» ay, Jaly aai Sapteater*

Stellar roomtto woro obtetood *r laoMolteor (1959)* ao foaai that

t : ;d wajaaji mAW •:
I iflajaajaj MNjajajfl |aj|aa tea. gajflte af

.aroa* April aat Sapteater*

tate&te dooo not aaooaawriUtjjr teply tho aalaalo iw lafaoted vtth

tao aovo pvoooooo of oat4)bodBtoo la tao otvaolatloa la ofldonoo of

Ufoottou. II la oafor to aaioao teat lafoaUM lo oao to oliloli taa
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lotto of tut dUMM (mwlwt, thla waaon u©

nst>- that t 5 T: jafltl HAHII aw IMMww MM MM MMNMI 101 MM!

HMV MW >owly (y*^i''torstat hooto of MM tMJMwfl***

v.soo tho oowpl(i—iViflytm flfitlTmrttoo flow pwooot io tho

of theoo Jack ttittU «* ota otfoly flMRV» that tho wJbt&t ttox*

.-. ^. • .,
;Vir> .

.,-
, ., ...... ...

_r .
, X '

,

WMW^> ^^^1"™ ^ppMF^»i. V >*» W «|»WWWW^"Wwi wwiW»-» w^wwaw-w i* n ww

ft&fl 1« of artPirn Mportonoo fltaoo it w^wooutu « putwtUl
Ht &oo if K» to to hoB&Lo tiio too* rflWhtto» fin* oao imilir booooo

MMMMmJ If MMMMM MMM MM) NMMMN Hji MMMM% MMM Mm

w^o^fl^fl^llw^fl^fewiiflwB^ 'JBH^ JB(^(Pfl(B5fl'^ ijft 4fcwtw ^wwWBKMBtf^ ^Efci* ^fcft^J ^fcjft ^fcw^

tttflflfljn tho wwbit ti«j* immmmmwIi imBrtnr^fT *"a

MMMflA ^ r;yyj&, It li fltiftiMtoflWM atooo MMl MMfcMMNI MM

Of laptty iMMMMtt flOOttfli fOWl* III thO OWfl flfl4 OflB 000X4

*3*ng the poriod (Soptoribor 1957 to my t&Q) bJoafs-toilod

Ow*""* ^™t^ W^W*^^^ ^#ww^w^K^r W»f ^^Wwi^W wW"W«^W*«^ i^^»WW*WWW ^^^P^^^w

IflflJhMi ff.^u-. .Son Iflflfl flflflfl) M Hfll MM MMM flflfcflMi M tfllMM

MflOjojfl] or MMMMMI MMJIMwMIMMiMH MNMMMMI for .o^
-

:; MMMMi

o^jjpfl^Wfcw^l w^WKHP wflb 8lflp JjP^S^ ^PHR(fc '^fefl'urtp^fl^ljj^ ^ESMHrWp^ i(P(MPfl0; o^flMi^yBt^ ^li ^i^fcjHf

of t*^ or fwotor now floiiiofitflfflil ooolt&w oar aothod* Hooo oow

oojo oost to Duoi4 B* Iflflt&son fran MMM JMofliflte tohowtoty oto
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tfNBMMi MM HMMHi M NflflMtfMI MM pNlMM mmi mm IMM



Too Sanaa* mwlry, nab nod Ho* mnnlaaton and th© dnitod

^Utoo Poolto floalth Jotvioo fawridni flnanotal eld afelan ando

bo anthor vtohao to osprona hit siacor© approolottno to his

najor lnatrootor, Orw K. a* O'nlinn, lor too gadbdanoa and ooansal

given during the courao tho aftadjr ana uodortakoiw M U pMI
to too aanoora of to* ttajtrtiunt of ioetoriologj' and to tho

to oorrj oat this atodjp. r&anfes to Dtw Oawld a. f tnVnin for too
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1.17*2 lATlflSI BOMB

nnmlanant fUvtAaa in «» Mateattalal dimwM *

of *w» t«at, Pab. Smith 3n> 591^3^05.

'l^lfQMQ^t jjf t$d^

SU&tni
tan* of ic***olo.2f. 16th •

awtirtdiV. 5th u. Smm and flobU. Uku Mi 1957.

„tt?ia, 3avtd 3.

Jtud&m on rabbit* ami apotted few. ?w?£,,H?'a#JSte

Sarin toaaiaan *Ud Ufa oanftaraaa*. po. 1O3*t90. 1953.

Oman* B» 3*# c* A* tNMti pl% **
A tm ynar popoUiloa study of the rabbit tic*

5 G«*»phla*l diatrlbation <^ Mr *«HU apoitad

and SuttattU aettontaU in tH» m#*m amtad Jtntna. *>b.

•fcalthaao* 6»ifS***t* ms.

Laafcsan* Jwid 8*
2» 1960.

; , : :r.v..yr; I: > ; ».VV,' ^ n * .... n :,.V: :

la Uw aacmranto WUar, ShUfbraia. Calif. Flan and Jam.

M*3>91* 1959.

Htrar, '*mft-ad fe, hwUh 0* Oalar. la 3iarf and ichaeX

haraoyuo ffaaHll a* cocyknoem tp, nfc vv, ?.

anwL.

I. A. _
MhrcH 38* 1960.

X* A.* and it A* ratjtar

?«te*ina>gr amftatony and nralo ;y. 5th >i. Mg
'
*'£ % ^mwa S9vnn^hM. .^^a Vanish ^Qflft*.

*»aiann^n wflwiMHr • «^wi^wn •w^w^ wwm * - *• w
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A. *• & StNMM» and ft, *
aaalawm fUnttwu u Aviataad* *w «r. 3n*ttt*»

and Vanatai Ma* 3&tf2iO»l53* 1952.

a* a*. S. o» ttafeaaa, % 8» Tiafcnan, £» J* ^ail ana F» a.

fMHwa
Xao£aA&en ant iTiatairtairtwtSfln of ^aafty ^aaaAalA apnfetad

.

' .\<-j?-vn ItM MfMttit H Jl Hi
"
v '•

' '.''">» la b hi

rhiUp, OornaUaa 3*
Sana nplrtaalolmjl ail aaaaftaatatttaaa la flaaky •'^aaatefca apettad
favar. Mtt flaaith aaa» ?ft«595-600. f95»»

tW illume a£ ta4nat4ene diooaseia and paveM&tea in a paakj^^^ ^ taagbtetaUad Jaalr rett&te. wild Life

. hi ed -r» Mftai eni, MMaaan umi aa aaa iHiMajMajH aagjgjg^

fair, Science. 19«*2.

fcwbari j«» iobort iin&deaatadt xaw&d '3* iMSw&i arid

lb HaHttat
The eeeewenee e£ ik^Aaa*h\ Limm^^, aMaaaAla* and fftlw
pathogens aaong ffffr?w!^w^ t Sft dtalw
H» 4a. 4. Trap. «<u 3<5>'S?fe9J6» 3ep*ea*er, 1959*

Em ^w^i»v>tju> i -j,' lajaajp^i iMH MH MMI ii-"'^^
Pah. iaaltn -ft*. 5f i70f*796» *y t?. MM*

standard W>nle 3*d 3d* iifWIwe and fftltteaa cb»«
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