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IMMUNIZATION OF WHITE MICE TO ECTROMELIA WITH VACCINE VIRUS - II

Zent, Bakt. (Central Jowrnal of He Zeller and G. Reckzeh
Bacteriology) (Orig. 197),

#/l ﬁ#@k’r 1965: Pe34-U7

Abstract

1. Intraperitoneal booster imoculation of vaccine virus (strain
"Ankara") renews immmnigation to induced intraperitoneal ectremelia infection,
Ths protection of the booster shot becomes attenuated during the sams interval
of time as that of the initial vaccination, i.e, 12 to 26 weeks, .

2, Intraperitoneal administration of appropriate doses of camercially
available vaccine lymph and/or tissue-culture vaccine produces the same ime
mnization to induced intraper’i. -e1l ectromelia infection as the inoculum
from vaccine (strain "inkara’) in-:.ted chorio-allantois membranes.

3. Intraperitonsal vac. ..~tion increases the survival rate of g stock
of mice with latent ectromelia as against non-vaccinated controls of the same
stock. Female mice develop a higher immnity than male animals, - . .

-7

4. In the experience of the authors covering 5 years, vaccination of

all freshly received mice in an institute suppresses the occuryence of ectromelia.

The amount of time and cost for intraperitoneal vaccination is minor in come
parison to other vaccination methods and to the possible losses from inter-
current ectrauelia infection,

Introduction

Latent ectromelia in a stock of mice can be activated at any time
through unfavorabls external influences and stresses {poor shipping conditions,
induced infsctdon, radiation, tumor implantation, acute and chronic toxiecity
tests, etc,) (Raf, 1, 7, 8, 9). Tests with such animals are unreliable and
make prolongsd tests practically impossible,




Since Ref, 2 and 3 demonstrated that close antigenic relaticns exist
between the virus of ectromelia and that of vaccinia, successful irmunjzation
attempts of mice to ectromelia wiitih vaccine virus have repeatedly been des-
¢eribed. The methods of administration of the several suthors were intradermal
(Ref. 1, &, 5, 7, 8, 9), intravencus (Ref. 3, L), intranasal (Ref. 1, &, 10)
and intraperitoneal (Ref. 1, 4).

: An sarlier comminication (Ref, 11} stated that full irmmization to ine
duced intraperitoneal ectromelis can bo provided, in coniirmed nen~actremelic
NRI mice, by intrepsritaneal administration of vaccins virus (strain Vanlara")
adapted to chorio-allantols membranss. It was showm tlat the degres of im-
miization is & function of the dose of incculation and that full protection

exists after & days but attenuates gradually over 5 months,

In continmuation of thess earlier investigations, the application in
prectice of intraperitoneal vaceinatiom was ﬁu*ther tested through boost.ar
shots for already vaccimated mice togoth +iih the sultabilit: o7 o -
eiglly available vaccine lymph for Lmzaux\.n. The effect of mtraperitonaal
vaccination on mice with confirmed latent ectromelia was also investigated.

The authors report on prectical sxporience covering 5 years with intraperitoneal
vaccination,

Material and Methods
1. Tost Mice

Unleas otherwise stated, mice of the NIRI strain from the noan-sctromelic
stock of the Federal Research Institiute for Vimus Dissasas of Lnimla in
Tubingen (colony stock) were utilized,

2. Vacecins Virus

For intraperitoneal immunization, we utilized the vaccine-virus strain
10~54 “ankare® furnished by the-Federal Research Institute in Tubingen adapted
to the chorio-allantol s membrane and prepared after the 52nd paasage. The
strein was avallable as a Ystandard suspension® whose preparation was describved
in Ref. 1l. Investigation of the suitability of commercially avallable vaccins
lymph for intreperitcnsal immunization of white mice was a2 vaccinia inoculum
of the Bavarian State Vaccine Instituie in Munich (No, 50-59, Portion3).

3, Betromelia Virs

The ectramelis virus utiliszed for induced infection was isolated from
liver and spleen of mice from a comssrcially available CFW breed with latent
sctromelis, Preparaticn of the standard ectromelia-virus suspension has been
described in Ref, 11
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Le Mathod of Incculation :

“he vaccine-virus standard suspension stored at - 25 to 36° C in !
ampoules arnd/or the commercial vaceine lymoh was freshly diluted with buffered '
physiclogical sodiwn-chloride solution as reguired prior to each inoculsiloen,
After addition of 100 gamma streptomycin and 100 IZ penicillin per ml, the
mixture was left to stand at 37° £ for 20 minutss ana subsequently injscted
intraperitorieal in the mice at a dose of 0,2 rmifaniral after prior disine
fection of the point of entry with iodine-alcchol solution., For routine
inoculation, & tissuws~culture vaccine has been wiployed for the last 2 years
(for details of procedure c¢f. subssction on tests, para. 4).

% 2 5. Incubation Eggs

Incubation eggs (white leghorn) of the Zimmerman Farm in Wisesloch were
; : utilizad for culturing the vaccine virus on chorio-allantois membranes.

 erpirmeser

Tests
1. Beooster Inoculation

The following tests were intemi-d to determine whether intraperitoneal ;
booster incculation is tolerated by already vaccinated mice and/or whether :
such booster inoculation produces improved immnization to induced intraperi~- :
toneal ectromelia,

B Six groups with the same number of male and female mice (15 and/or 20
i males and females per group) were inocculated with C.2 ml/animal intraperitoneal
f at a dilution of the vaccine-virus standard suspension of 10-1. 36 weeks

i later, the animals from 3 of the groups were re-inoculated with the sams dose

! vhereas the mice of the remaining 3 groups wers not., To test immmity of

. twice and of only once vaccinated mice, intraperitonsal infection with ectio-
melia (0.2 ml/amimal diluted at 10~5) was induced at different intervals «f
time. In the mice vaccinated only once, infection was mde 40, 48 and 62 ;
weeks after the first vaccinziion, The animls incculated twice were ine ?
fected 4, 12 and 26 weeks after revaceination.

Az P

Virulsncs of the ectromelia~virus suspension employed far infecticn
at various points in time was tested on non-vaccinated and non~entroelie
mice as controls. Post observation time was 6 weeks each (cf., Tabls ).
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r‘ Table 1 b
v Survival Rate of Mice Infected with Ectromelia Virus .
é "'1]:;,';‘:;;'?:'::;t\f‘ir}’:::;ttng = p) b- o5 ot/ i“‘E"".:: 2 {

- e e i e r ——— = . ni o mamen t ¢
R A 2720 are L
b} 48 Wa. aach §. Vaccialion 1320 41320 . 2
¢} 82 Wo. sach 1. Vaecination 14/18 B i3 P
1. Revacenmierte Mauno i “;
W & Veiion i
O Yo o =
1 N e W naeh %, Vanvination } s 3 © s
L 3 tnfektionskentralicn ! :
a) . 18720 1820 3
h | nicht vaeciniert 20 W0 1
e} i6/15 13/15 Loy
. o U SN tod
Xay: a. 0.2 ml diluted at 107 of E-virus b
3 b male Yoy
] ¢s femle .
d. 1. once vaccinated mice o
a) 40 weeks after first vaccimation P
b) L8 weaks after first vaccimtion l :
— ¢) 62 weeks after first vaccimtion :
) 8. 2, twice wnccinated mice 3
O a) 40 weeks after first vaccination ;
i woeks after 2nd vaccimtion i
b) 48 weeks after first vaccination :
12 weeks after 2nd vaccinaiion j
¢) 62 weeks after first vaccination )
26 wesks after 2nd vacoination :
Zs 3. infection controls
a), b), o) not vaccinated i
If mice were infected intraperitcneal with ectromelia virus (0,2 ml ;
diluted at 10~ per animal) 40 weeks after single vacciration, 2 (10%) of the ]
mls and 3{15%) of the femsle aninels died. With the same dose for the non- :
vaceinated controls, 18 (90%) of both male and female mice died, imong the 3
revaccinated mice (40 weeks after the first and L weeks after the 2nd vacci- i
retion), 20 male and 20 female animals survived. :
L8 weeks after single vaccination, 13(65%) of 20 male and 4(20% of 20
ferale mice similarly infected died, Under the sams conditions, all 20 male
and 20 female non-vaccinated control animals diad. among the mice revsccie
nated 40 weeks after ths first and 12 weeks after the secord vasoination, 3
(16%) of 19 males died whereas all 20 female animals survived,
After infection intreperitonsal with ectromelia virus 62 weeks after
single vaccination, 14(93%) of 15 mals and 4(26%) of 15 female animals died,
‘ - k -
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— Among the non-vaceinated controls, all 15(100<) male and 13(887) of 15 fexale
b mice died under the swme conditions., Houcver, of the rcvaccinated animals
(62 weeks after the first and 26 weeks after the 2nd vaccination), ady 7(46%)
of 15 male and 3(20%) of 15 ferale mice died.

2., Investigations on Suitability of Cammercial Vaccine Lymph for Immunizstion
of Whnite Mice to Letarouwslia

In order 4o be able {0 carry out the vaccimtion c¢f rizce against
sctromelia indopendent of ths equipment required for contirued cultivation of
vaceins virus on chorio-allantois membrane in each laboratory, wea investigated
whather intraperitonesl incculation of white mice with & coamersisl vaccine
lymph can be made as succeasfully &8 with the inocculwm utilized i~ our previous
tests which was preparer from vaccine-infected chordo~allantols mexbranses.

Prior to carrying out the tests, the virulence of both infective agents
was investigated comparatively on loﬁ c¢hicken embryos. For this purpose
0.2 ml each of dilutions of 10-2 to of the commercial vaccine lymph and
of the inoculum (standard suspensior) prepared Zrom chorio-allantois merbranes
infected with the vaceine virus (strain "ankara") was placed on the chorio-
allantois membrane of 10-day chicken anbryos (11 and/or 12 embrycs per dose) '
ari the death rate and interval before death of the infectod embryos deter :
minsd. We also compared the extent of pox formation {(+/ee/e+e; gemeralization)

on the ghorio-nlantoia membrane for the different doses of the 2 agents (cf.
Table 2).

Table 2

Survival Rate of 10-Day Chicken Embryos after Infection of the Chordo-
Allantois Membrane with Standard 3uspensions of 2 Vaccine Virus

(Pox Incculum of the Bavarian State Vaccination Institute in Munich
and Vaccine Virus (strain "anlara®).

Qe der Deinfekiions-Dosis A=
;.' ) . 0,2 ml/Pmbryo Om totfinrgraamt + nach Tagen
dor Venditnnungen

- e - R PR - - S

‘@=packenlymphe der Baysr. Impfansialt
12

10~2 12{12 3-5
T 10~ 1111 -5
12 1o 12/52 47
1 16 i &6

i 10t Kit 7

Lo Stammsuspension, Stamm ,Ankars™

i 10 1113 2-3
1 10~ 141t 2-3
12 104 12/12 3-4
i1 19 it 35
| 12 10 6/i2 -8

- Ce— - - . —— . e e emes e A e v . ———

Xey: a ~ rumber of smbryos; b - infective dose; ¢ - died/total;
d - after x days; e ~ vaccine lymph; £ - vaccine virus
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Both strains of vaceins virus at dorss of C.2 @l ailuted at 1072 o
104 killed all embryos. However, the exbryes irodculated vwith the vacclne
virus strain "unkara died earlier than those infected with the vaccine lymph.
0.2 rl diluted at 105 of the "ankara" strain caused death of ell embryos
within 3 to 5 days whersas infestion with the vaccine lysph killed on 3 of 11
exbryos within 56 days. 0.2 ml dilutsd at 10~6 of the W.nkara® strain still
¥illad 6 of 12 embryos in 4 %o 5 days whereas the vacceino lymph kllsd only 1
of 11 embryos after 7 days.

The pox foand on the chorio-allantois membranes and prodiced by the 2
vaccine virus could not be definitely differentiated by ramber and appearance.

As expecied, the vimlence of the “animra® sirain for chicken exbryos
consequently was sameshat higher than that of the vaccine lymph. In regsrd
to mzber and appearance of the pox on the choric-allantois membrane, micro-
soopic examination was unable to determine any reliahie difference batween

the 2 agents, The following comparative tests wers carried out with the 2
agenta:

a) Investigations on the Start of Immunity after Vaceinalici w.is
the 2 igsnts

Groups of 10 male and 10 female each wers vaccimated intraperitoneal
with 0,2 ml dilnted at 101 of the vaccine lymph and/or the strain "Ankara®
diluted at 10™) and were then infected, after 3, 6 and 9 days, with dilutions
at 1071, 10~3 and 10~5 (0.2 ml/animal) of the standard suspension of ectro-
melia virus and observed over a period of 8 weeks (cf. Table 3).

Both inoculums protected within 3 days after vaccination the greater
part of the test animels against induced intraperitoneal ectramelia, Fracti-
cally all mice inoculated with strain "Ankara™ ard/or the commercial vaccine

lyzph and infected, 6 or 9 days after inomlation, with 0.2 ml diluted at 103

and 1072 gurvived. All non-vaccimated control animls died, Infection with
0.2 ml diluted at 10-5 of ectromelia virus was fatal only fora part of the
nob=vaccirated controls, The campercial vaccine lymph produced, uder the
tast conditiona dsscribed, the sams result as the inoculum prepared frox in-
fected chario~allantois membranes,

b) Investigations for Determination of the Inoculaticn Dess of the

2 Inogalums Required for Definite Protection against Induced Massive Intra~
peritoneal Ectromalia Infection

Groups of 10 males and 10 female mice each were inoculated intraperi-
tomsal with 0.2 ml diluted at 101, 10~2 and 10~3 of the sirain “Ankara® and/
cr the commarcial vaccine lymph, The fame animuls were infected intraperi~
m day; later with 0,2 ml diluted at 103 of mur ectromelia vims
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Table 3 :
Pyt {
i Comparison of Survival Rate of Mice Imiected with Ectromalia
T !mpfstnﬂm T infrklinn‘-- G~ lnf:\kt_m:‘n;-\:;rmnt‘;: o :
@&wTierrahi beVaceine Virus €= E.Vieas  @=nach 3 7z @ hach 8 Tg P nach 8 Ta. !
Genchicent Toas: Dowis: tot nach  tot nach  tot asch ‘
0.2 miffior 0,2 ml/Tier Tg. Tg. Tg.
1w o e a p
15m Loginmm } 1o-+ n 0 ; T
inw 3 LAnkara'' o 0 [
Om Vard, 10t 3 I o [}
o o “ o o +
s - s
1 1oms o o o
0w @efocken. i1 0 0 0
fom g:nvﬁm } P i 31 0 o
81 e AL
.10 . a 1
0w ! } 1o o o - o
o Ve e e !
Jafektionskontrollen
tow HECU - S o R
1om . 10 713 10 418 10 %47
10w j 10 10 748 10 18 9 i7 _
om i 4 o1& 2 1015 1 i0 ,
10w } 1o 3 i0-16 3 i0-12 0
I mme L
Koy: a - mumber of animals; b ~ inoculum; ¢ - E~virus {dilution); B
d ~ infected after - 3 days - 6 doys = 9 days; e - died ~ within
‘ days; f - strain "ankara® diluted 107%; g ~ vaccine lymph
i diluted 1071; h - male - w = fexale
i
At a dose of 0,2 ml diluted at 101, both inoculuns protected all
! vaccinated mice against massive intraperitoneal ectromelia infection, Even
after protective inoculation with 0.2 ml of the inoculums diluted at 10-2,
practically 21l mice wers immme to the subsequent intraperitoneal sctromslia
: inf~ction which was fatal for 9:2 g:r all ng:-ovaccinated ::imr:l lg_%m 35. How~
aver, after inoculation of 0.2 both ewluns dilun a 2 and/or
30% of the vaccimated mise still disd after the same infection with ectromalia. 1
) -7~
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Table 4

Determination of Protective Dose .seinst Induced Tetremslic Infec-

tion at Various Dilutions of Commercinl Vacedne Ljiph aad of the :

Stardard Suspension of Strain Ankara and Observed for 8 lleeks q

" ) o » o AKmpt‘anﬂ‘-r V . 1nfekt-on : }

L M:ih% me&&é&? G (hswis: de E.Virs  Swor Dwaoh Tg ¢ T

Oach scoihe. Vs 8.2 mifTier 0,2 mijTier
. Seh— - v meem——— o s e . . m s e : 3 i

wom ) . G z
0w } ot [} %i

Btamm - :
. . }3“’.’ wAnkacs" } 10~ o ; 12 i
; : 1o N 4 I8 )
0w | } e 2 itugo | 8

e e e e e e e — . ' :

i6m " 0 L

. 16-1

0w } 0 ;

Pocken - M

D= lymphe o o oy

10 Bayer. } 1o 10 o % P

10w k]

. 1om Impfanstalt . 3 20 | |3

1 10w } 1o i 19
4 Infektionskontroiion : 4

em ~ Yeord. 10 17

0w i ] 17 . E
m = mibnnlich ) ' :
K w = weiblich

..}

Xsy: a - pumber of animals; b - inoculum; ¢ « 0,2 ml incculum
diluted at; 4 = Bevirus 0,2 nml diluted at; ¢ - died; f -
within days; g - strain "Ankara"; h - wvaccine lymph;

i - control animals; kK = o = male - w = femzle

j 3. Inoculation Against Ectromelia of Mice with latent Ectromelia P
In order to determina the effectiveness of intraperitoneal vaccination )

in mice with latent sctromelia, we carried out tests on mice commercially PR
obtained from a breed with lateat sctromelia, The ectromelia virus utilized Lo
for induced infection in our preceding tests had bean isclated from this :
breed. 3
From a shipment of 500 mice of this CFW-stock (250 male and 250 females, g
average weight 18-20 gJ, we formed 2 groups of 246 mice (123 male and 123 fe- i

] male) after an initial period of observation of 2 weeks {death rate 3/500).

] 1 group was kept without any treatment under normal cage conditions for 28
wosks and the death rate recarded. The second group was injected with 0.2 ml
dilnted at 10~1 of the "inkara™ vaccine virus after the initial pericd of
observation and their dsath rate over 23 weeks was also recorded {cf, Fig. 1).
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Fig. 1 Death Rate of Mice with latert Letromelia after Intra~
peritoneal Incculation as Coampared to Non-Vaccinated Mice,

a = vaccination; b ~ number of animls; ¢ - inoculated mice;

d = non-inoculated controla; a -~ weeks

 Among ths non-vaccinated control animals with latent ectromelia, 126
{68 male ard 58 female = 50%) died im the first 10 weeks of observation,
Within 28 weeks, 139 mice (78 male amd 60 female = 60%) of the animale had
died,

Among the vaccinated mice, only 63 animals (51 male and 12 femle =
25%) died within the first 10 weeks of observation, Within 28 weeks, only
83 anigals (70 male and 13 female = 35%) died.

During obduwetian of the dead mice from both groups, particulr atien~
tion was given to necrosis of liver and spleen., Among the non-vaccirated
animals who died in the first 10 weeks, circumscribed necrosis of liver and
spleen was observed more freguently than in the vaccinated mice, After this
interval, the dead mics of both groups showed no macroscopically recognizable
changes of liver and spleen, Histological examination was not rude,

The gradient of the mortality curves and the obduction findings make it
probable that an activation of the latent ectromelia tock place at the start
of the test which led to a gemeralized cutbreak of the disease in the entire
stock of animle,
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Fig. 2 MNortality Curves of Male and Female CFW Mice with latent
Ectromelia after Intraperitoneal Inoculation with Vaceine Virus in
Comparison to Non-Vaccinated Mice.

& = vacocination; b - number of animals; ¢ - vaccinated male mice;
d = vaccinated female mica; e ~ non-vaccire ted male controls;

f = non-vaccimated female controls; g - weeks

In plotiing the death rate by sex {¢f. Fig. 2}, no confirmed difference
in regard to death rate and interval of death hetween male and female animls
resulted from the ron-vaccinated control animals of the stock of mice with
latent ectromelia, In the vaccinated male mice, the death rate and interval
befcre death was only slightly above that of the values found for non~-vaccinated
mals controls, Howover, among the female mice about 90% of the vaccinated
survived in comparison to about 50% of the non-vaccimsted control animals, In
order to determmine the state of lmmmnity of the mice surviving the 28-week
tast, the still living ron-vaccinated 45 male and 62 female animals as well
a3 the vaccinated 53 and 110 female mice were infected intraperitoneal with
a massive dose of ectramslia virus (0.2 ml diluted at 10~2),

Of the non-vaccimted mice surviving the ectromelia infection of the
test, all 62 female anixals survived the induced intraperitcnesl ectromelia
infection without signs of illness. Among the 45 male animals, 2(k.5%) died
within 2 weeka, Among the surviving vaccinated 53 male ard 110 female mice,
7 male (13%) and 16 female (14%) animals died within 2 weeks after the sams
intraperitconeal ectromslia infection.
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Le Prastical erionce with Intraperitoneal Vaccination
P

Between 1959 and 1954, all 95,700 rice purclhased by our Institute were
protected against ectromelia by introperitoneal vaecisation,

In the tims from 1959 to carly 19562, we ulilized the inoculum prepared
from chorio=allanteis mombroncs dnfosied tibth tho Lol vagelne virus o5
described in Ref, 1l. Irmodiately prior %o i osulatics, the insculun (stone
dard suspension} was diluted 1:10 and 0.2 ml per anizul wnjeeted intrapcri-
toneal., Subsequently and until the middle of 1642, proteclive wvaccinaiion
was carried ocut with the sanxe inoculwa bub diluted 1:50. After it had been
demonstrated that the commercial vaccine lymph (cf, above) furnished the same
protection as the "ainkara" inoculum, we converted to the commercial vaccine
lymph at 0,2 ml per aniral in a dilution of 1:50. Since Novexnber 1962 until
the end of 1964, we have been using for vaccination no longer the commercial
vaccine lymph bubt a less expensive tissus-culture vaccine of the Bavarian
State Vaccimation Institute whose virus concentration, according to the vendor
corresponds to about 1/10 of the commercial vaccine lymph (Ref. 6).

Protective inoculation against ectromelia with the tissue~culture
vaccine is made by us presently as follcws:

The sterile tissuw-culture vaceine of the Bavaricn State Vaccimation
Institute is diluted 1l:5 with physiclogical sodiumechloride solution under
sterile precautions., The dilution of the virus suspension receives in addi-
tion of 100 gamma streptomycin and 100 IE peniciliin per ml, is left to stand
at 37° € for 20 mimutes, and utilized subsequently fer intraperitoneal
vaccination. Mice weighing 16 g or more receive 0.2 ml intraperitoneal after
previcus disinfectlon of the skin with iodines-alcohol solution.

From our present observaticns, intraperitoneal vaceination of mice as
described has no deletericus effects. After a quarantine of 10 days, the
animals are vaccinated. Since then, prolonged tests with mice over the entire
lifetime of the animals have become possible in contrast to earlier efforts.
Th2 mean survival time determined from 50 male and 50 female vaccinated mice
has been determined by others as 76l and/or 74l days under individual caging
of the animals and feeding with “Lab~Blox" diet (Allied ¥ills Company,
Chicago) and water at will., Since introduction of protective inccuk tion,
ectromelia has no longer been observed ameng the stock of mice of our institute
so that, up to the present, a booster vaccinaticn of the mice during prolonged
tests has not been necessary.

Discussion

Protective intrapsritoneal vaccination of white mice against ectromelia
with active vaccine virus has been satisfactory in practice and confirms
earlier investigations, Our own experience covering 5 years on soms 100,000
mice indicate that vaccination is well tolsrated and makes it possible to
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provent outbreak of ectromelia in a stock of mice. The timz required for in-
traperitoneal vaccination is very littu in cozparison 10 inlraderwal, intra-
nasal or intravenous administration so that the injection of more substantial
vaceine-virus amounts in order to achieve irmunization is o no signiflicince.
Costs for intraperitoneal vaccinatlon also ars negligiblc in view of the pos—
sible losses from an intercurreat ectromelisa, The immunity producsed by intra-~
peritoneal vaccination of mice is entirely comparsble to thatl produced by
intradermal introduction (Ref. 1, 5, 9, 10).

The intraperitoneal booster shot is alwm well tolorated and renews
full immunity to sctromelia in the same menner as an intradermal hooster
shot. As in earlier investigations (Ref, 11}, a higher irmunity is observed
among females than among male mice, Both after single as well as after re~
peated intraperitoneal vaceinaticn, ilmmunity becomes attcnusted, however, for
all animals over a period of 12 to 25 weeks in the same ranney as desc¢ribed
in Ref, 9 also for singls and repeated intradermal vaccination, Of importance
for the gpplication of the intraperitoneal vaccination method in practice is
the fact that commercial vaccine lymph can be utilized with the sare satis-
factory success as in the experience with intradermal vaceination (Ref. 1,
4y 5, 7, 8, 9)s The present investigations show further that the sams pro-
tection against induced eoctromelis is achieved with commercial vaceins lymph
ad/or a tissue-culture vaccine as with the inoculum prepared from vaccine-
infectad chorio-allantois membranes. any laboratory therefore has the possi-
bility of vaccinating test mics intraperitoneal against ectromelia with com-
sorcial vaccine lymph without the necassity for cultivating the vaccine vins
on the choric-allentols menbrane of incubsted chicken embryos. The intra~
peritoneal vaccination method moreover has the advantage that an external
contamination by the virulent vaccine virus ocourring during intradermal ad-
ministration in the skin of the tail of the base is prevented,

Mice with latent ectromelia also tolerate intraperitoneal vaccination
well which oonfirms the experiences made with intradermal vaccination (Hef, 5,
9)s If intrapesritoneal vaccination is carvied cut during activation of
latent ectromelia, immnization ¢an still be acquired by a part of the animals,
primarily female mice whereas vaccimted male mice dis almost to the ssume
extent as the non-vaccimated controls from the acute ectromeliia, The immnity
acquired after surviving a natural ectramelia infection appears to be greater,
from present investigative findings, against artificial infection induced 4 to
6 months later than the immmnity of the corresponding mice immnized by intra-
peritoneal vascination.

For the suppression of ectromelia latent in a stock of mice as well as
for the protection against ectramelia of a stock of mice, general iniraperi-
toneal inoculaticon with active vaccine virus represents, from the available
investigative findinga, a simple, inexpensive and effective method in come
parison to intracutaneocus, intrarasal and intravenous vaccination methods,
Vaccination against ectromelia will contimus to be necessary until a sufficient
mmber of mice from non~ectromelic breeds (SPF-breeds) are available which

can bs reliably protected against infection by ectromelia alsc in the indi-
vidml laboratories,
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