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INVESTIGATION TO THE TEMEERALURE LsHAVIOUR
OF RAGIILS IN FYROGH TESTS

Dr, Jorg Schumacher, VEB Kombinat Veterinir -
impfetofie Degsau, GDR

The investigation of veterinary and human preparates
concerning pyrosen contaminations‘are an important
detail of quality control.

To Siefert and Godau (19¢7) pyrogens arc heatresistant
dialysable Oligo —,poly - and Lipopolysaccharides,
which wostly derive from pathogén and non - pathogen
bacterias and in case of bacterial origin they are
named endotoxines. Applied in small quantities
(<1mg/kg body weisht) they cause rijer and fever.

In respectively high dosage the sywsoums extend to heavy
shock and death.

By reason of vacterial conbamination pyrogens are %o

be found everywiuere. lhey reached a reatb cignilicance
as contaminations in the production of pharuaccuiic
preparates. They gocur as well in the svart uwaterials
and etariing substrates as in the jroduction and reaction
sphere,

Problem

The task of the present review ig the exact valuabion
"of the temperature behaviour of various raopit strains
in preliminary investigations of the pyroyene teck,

In existing Literature reviews are ziven only incomplcte
or no ascertions concerning'used‘races ond #urains.

In the national and international Literature are uisced
also hints to the influence of age and body weight on
the normal temperabure of the rabwit. Lhe body weight

ie o be reviewed diiferenciated concerning ule womend
of setiing in of “hé animals into the experimental station
and the test beginning.

The investigations concerning the age ol the animals
nogtly refer to the moment of HaCl - injection..
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The injection.of a pyrogen standard solution in all
trials has been accouplished stereotypically three
days later, =o thal this factor ol asestructure change
can be accepled as constant. -

Titerature

Ag preliminary test for the real prepaxate fegt. Lox
pyrogene contaminations are to be acoeptéd’the inguiry
of the normal temperature, the temperature':deviation
after intravenious injection of a pyrogenefree HaCl
solution and the inquiry of the temperature increase
after injection ol a pyrogen standerd (DRESSEL,1950).
The normal temperatures found by various authors are
sum up in table 1 :
Table'1 : Hormal %emperature limite of rabuits on the
bagis of various authors reporis
(b0 DRESSEL, 19u0)

Author tormal temperature *C
Sievert -a. lendel (1923) 29,05
Charounat and Lechat (19:2) 49,0

Kuna et.al. (1946) 28,0 = 29,0
Molitor et.al. (1940) 27,6 = 59,0
Rudat and Junghans (1954) 58,9 = 29,0
Valyi - Wagy and Kelenty(1959) 26,8 = 3945
Chiosa et.al, (1960) , 28,7 = 29,0
Tenaent et.al. (1954) 97,8 = 29,0
Degperak et.als (1960) 5645 = 99,7
.Dressel (1906) 5,0 - 59,4

To LALGE {quoted in DRESSEL, 1964) the by thermoelectrical
measuring established body teuperatures of rabuils are
lower, because in this method the animals are permanent
tixed., Lhis causes a temperature decrcagse, Using mercury
thermometers the animals can freely wove betwern the
measuringd. lere is registrated the'normél body temperature.
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- The difierent conceptions of some authors o the both
‘methods are to be seen. bulb the temperature difierences

are low in both'methéds.

Also all nighly allowable limits ior e norual tengerature
of ravbit. are difierently valuated by various autiors.
Valyi - Nagy qmd'Kelentey'(19§9) even start from seasonale
depending variations of the normale temperature : '

Sprins : 39,1 = 29,5 °C
" sumuer P 39,0 = 59,3 °C
autumn i 36,8 - 59,0 °C
winter 3 28,4 = 38,6 °C

Kraus (1951) refers %o the influence of life weigiut end
age on the trials and their results.. lthis author
-desc:ibes‘the‘great connection of cnvironmental conditions
and the life weight developument. Under trial- conditionse
shall %o be proved a better life vieight development than
under wroduciion conditions.

The animals chould also have a cértvain oue W and AL

> 10 d), becauge an carlyer test begiuuin;, Lor incionce
in the youth stade, can causé an injury ol the trial
resullis.

Because of technological - econoubcal reacons the optimal
(use mowent secms Lo be.in this liuiits, in whicu tie

daily cumulative life mase incrcose has a maximuie

Material and methods

The test is %o be carvied out corvesponding Yo the test
preécuiption at healthy animals of 1,5 to 2,5 kg by
rectal measuring of the body temperature. Lhe box
temperature ig approximaiely 20*C, Phe temperature
difterence between box and test room is %o by permilled
at most 2°C. #avironmenial charyes like opéical and
acustic irritatilons are to be képt ai a distance of tne
snimale before and during the test.

The rabbits are to submited to the preliminary test at
the came day<time'like-the teste,
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4% a uwinimua of J daye for a tiwe ab least 4 hours

in iweervels o 40 winubee the LOUY GLlparavuIe ig

fo weasure. wavuite walch by uging of Gherwocliciric.
meacuring jnstrauends od the ;ru day'show Lody
temneratures below 5u,0°C or above 59,4°C (nuw 24,0°C)
cair Not uve usged Lov tho Ucst. , ‘

“he Lollowing suiaals vwsre agvailable fox -the present
investigations :

1. White Hew Zecaland ravbifte

2. Californian rabbits

3, Little Chinciilla ravbits (only 2 trisle)

4 Fyteka ravbite (oroscing populaiion, new vreeding)
The animale derive irom Guwo peivas breeding farms
(Fyteks, Little Chinchills) and ous state soxuw

(White Hew sealand, Colifovniang).

Hacn ravbit cete 10,U ml pyrogrn ~ frec wavl-injection-~
goluiion
following weasuringe in the invervel ol o0, ju,120,7150

per Ky vody weight. Aniwmals, which in the

ang vV wine siow an increase or vody Urpperatuwe ol
wors uhan 0,4°C wust unot be uged io? thfﬁfbupazate seetb.
Within the preliminsry test for .yrogen seusivility
inetead of the test solution are injeciod 10,0 ul of a
pyrosen standard golution intravenous. For pxoducing

Q

£ this pyrosen standard correspondimy to the declaration

is to be soluted in isotonic pyrosen-ires kavl - ingection
solution, Ravbits wivh a temperature increase ol below

0,5°C uust not be used for the preparate test, too.

In the present investigalion tie aniuwals. were tested only
over a HaCl—injec%iom golution ahd a pyrogen €tandard
solution in order Lo guarantec compsrability.

The parameteys, which were analysed, will be chowing in
the discussion part.

Into the investigalions were encloged at all 405 animals
of the mentioned lines, Breoding and trial - wcdiated
deficienéys viere  iumuwediately selected.

Within the correlation-calculation was uced- the
correlations coefyicient to LRAVAIS with tie Lormulal
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;d' "'2_':
}éﬁxi -0°=0; -0

The calculations of the regression analysis were
carried out on the vasis of the following formulas
'corresponding'to tne both independent naramelers
X and y ¢

by =r . . T sp

3% ‘
M SQX
(&) IR
bx =1, X = Bl
-7 oy .
R,

Results aand discuscion

For the Strain'SpQCifiG investigation Las been

worked with the genotypes Ualifornian, White liew

Zealand and Iyteka.

The test redults given in table 2 were obbained :

Table 2 ¢ Test results of the sirains Californian (KAL)
White Wew Zealand (WN) ang Fyicka

Parameter X FAL £l ¥ Fyteka
body weight at setting in(g) 230z 2617 211
body weight at trialstart(g) 2492 2657 2314
ear length ) (cm) 10, 11,5 10,5
vein visibility coefficient(P)  &,9 10,0 9,5
SP NaCl(normal Gemperat,)C 39,5. 59,5 59,4
at HaCl(tcmperat.change,C) 0,18 0,19 0,17
SF standard solution.(‘C) 99,4 3942 39,4
at standard solution(tempoincrease) o

. S ¢ 1,14 1,07 10,99
age at FaCl~injection ( d) 125 176 177
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Eecause the time vetween setiing up to tFial start

can be two - three weeks both paraweters were inclosed
into tle trial analysis. Ly this way an aunalyse¢ coucerning
eventually novjustified body weight increase is pogcible,
Begides ﬁhe'length it wag given a coefiicieni for vieibi -
lity of the ear cdge vein within a 10~point-scale,

The start paramcter LiaCl givee inforwation on tlhe norwal
temperature before NaCl;injection.

FPossible temperaturc changes (tewperature increage) are
registrated by thedt NWeCl-parameter. The same information
is to be given on,tﬁe start parameter ciandard and 4%
standard (vemperature increase).

In the table it is to be seen, that Waite New Zealond
because of their relative high body weighkt have
unambiguous advantages in the ear length. These advantapss
are remunergted by a hisgh average nuupir of poialis in the
pargmeter visibility of veins.ﬂRelatiVe s00d normal
temperatures bring all three swraine belore NaCl-injections

An interesting comparison gives the percenvual breair-down

of the obtained normal tcmperasurcs limite in investigatlons

of DRESSEL (1908) and KuitdWsl and oAl (1Y0%) concerning

the own resultes 3

Table » :+ Cowparison of the obbained.basic temperature
limits of various rabbit strains { in )

Teuwperature liwits

Strain n <3040 59,5-09,9°C___>40°C
Californian 51 45,1 4%, 11,8
Whiteilew 4ealand 41 90,7 09,9 24
LittleChinchilla 52 /1,2 20,8 0
Pyteka 252 05,9 29,9 4,2
= 350 50,2 22,1 5,6
KURITEN/ ZAHN 20,5 45,0 23,9
DRESSEL 95,5 1,3 0,2

. The averagze parameters show, that might be possible a
"-strain specific influence on the temperatures,
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Whereas the Litile Chinchilla and ¥y

in the limit Lelow 19,4°C with 71,2 1 or 05,9 ;5 of

2ia arve locatied

all animals, Ghis pert at the Californisn and wilite
Hew 4ealand. is widly bqlow'jo 2o In this lines 24,9
(Californiap) and 6o, (iWhite Jew Zealand) did nob
reach %he mentioned in AL ~ GDR (wedicinc law)
normal Geuwperature limit of below >9,4°C. At LiwsTEn and
ZAMIY (1963) the normal temperature limit mentioned in
AR -~ GDK could only be reachnd by =V, 0 of the used
rabbitg.At DRESSLL (1968) this part awounis o Y8,/
of all used animals,
The relative yreatl diiierences of the here shown resulis
let ue suppose the fact, the several aubhore used
dificrent lines. Already waucli (190%) Gewands, thot a
largen numcer of rousit sérains arc Go be investipaved
-gonccrning their suliability for pyTosen VCSUE.
A durthew iuteresving comparigon resulie Lrow the yuesbion,
whether male or female amimals of the sawe strain have
difrerent basic temperatures.
The following vable shows o coupallson ol the wvoth
cexes within Gifierent lines.
Table 4 s Sex conpavison of the Loth sexes within
difverent straing (Wlf, :iL, Iyieia)
~ TaCl-Injection-hormal tcuperature ‘U

O o’

r'r__ . _ B
Genotyre n X 3y n X Sdp-a
Californian oh 5,00 Uyue 1D DY,A7 0,36
White Hew Zealaﬁdi 4 9,44 O,25 26 DY,40 0,39
Pytelka (white) M 59,42 0,55 29 39,19 0,25
Pyteika (uwarten col.) 44 99,50 0,00 do 29,200 0,07
Fyteiza (all) 117 59,00 0,54 06 39,22 0,5

The goramcters ave snowing tue clear tendoncy, that aale
animale have the lower bagic tempcrature before nall-
“injecvion. It is peneraliy noticed,.tuuc Uglifornien - and
White liew Zealawd racvite lie above clie demsuded by ib - GO
maximun temperatured (Californisn 2j,00°C).
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The+following nprmal-temperatureS'could be obtained
in comparison of ‘the both sexes before application oi
pyrogend - standard - preparate.

Table 5 & Sex comparison concerning; the basic
temperatures with difierent sirains
( W, KAL, Tyteka) normal temperature ¢
- Standard-Injection -

P o7

—

Genotyp _n X Shu-9 n % S Grumt
. Californian 59,56 0,3 15 59,02 0,20

White Hew Zealand 44 . 59,37 0,4 25 19,27 0,26
Tyteka (white) - ¥4 29,52 0,25 59 39,25 0,40
tytera(marten col.)44 359,44 0,1 7 47 5507 0,45
Fytexa (all) 117 39,49 0,3, 108 93,07 0,42

Also in this comparison the male animals tendend cleaxrly
for lower basic temperatures. It is to be seen, that nearly
all female senotypes lie above the fixed in Ab-GDR normal
temperature limite.

Neglectiﬁg the genotype factor it was possible to subdivide
a part of the aniwals into difierent a e groups.

Table 6 gives an overlook over the measured parameters

in the difierent'age groups.
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Table 6 : x — parameters of tie Gest animale in diiverens aue Lroups
' (strains ¥, KAL, Fyteika - in days -)

Farameter <150 151~1860 161-170 171=1c0 101=120 > 190
body weight trial 2459 2262 2317 £610 2025 2455
stary (g ' . ”
body weight seitting 2275 2195 - 2200 25&5 2540 2249
in (g) : :
ear lengtn (cm) 10,76 11,15 10,05 11,05 10, 74 10,22
vein visibility coefi. o,% 9,65 9,07 9,01 9,99 9,27

(®) . _
start parameter LaCl(C) 39,52 29,28 39, Lo 59,46 27549 59,57
a4t HaCl &) 6,20 0,0y 0,0y &y h 0,15 0,25
stant parameter standlc) 53,43 59,29 59,51 29529 29,55 29,49
4t siandaxd €) 1,15 1,06 1,04 1,09 9,97 70,87
age NaCl ¢a)1z5,? 15544 165,5 iy 181, 190,5
FG (n-2) - 63 1o 5 = o/ 24
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A tendency is clear -to be secen, that auiwals within tha
age group of 151 - 160 days with on optiwow body wiignt

gnow ‘a very goud car
femperature they lie
age groups, Also the

Gevelopuwent and iu sheir normal

below tue temperature ol the other

next group (101-170 dags) can ehow.

conuection. In the next year this
to berepeated within the lines, which was not
in this material because of the to. small

of randoms,

good reesults in this
trial ig
poseible
quantity
Within the line and tie age group in the iurtnur progress
were charged the correlative couneclions between some
meanful parameters (table 7-9).

Table 7: Correlation ~ and resression coeiiicients bLetween
different parameters within the strain Californian

Counnection. L} T b i+}

bodyweight trial stari- 57 0,00 0,2ttt o, youttt

body weight .setting in

body weight trial start- 57

0,670+ 0,002 220, 410ttt
esr length :

body weight urlal gtart-— 57 U,62; o u,) 11,524++f
age NaCl ' ,

: : o P o agatt
ear length - o7 0g222 U,po) 0,148

vein visibility coefiicient

Correlation - and regrescion coefiicients bLetween

Table 8 :
different parameters w1th1n the stra aln dhive Hew
Zealand
Oonnection ‘ . I, b bx o by
body welcht ‘triaal stant~ 38 0,955 o 990*Ht 0, g1t
body welght getting in
body. weight trial start- S0 -0,012 -0,0002 —U,2?b
ear length - ,
body weight trial start- .23 0,550 0,012 oy, papttt
age NaCl .
ear 1qnbhh - 20 0,132 0,05 0,469

vein visibility coefficient ‘
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Table 9 : Correlation - and regression ceefficients
velween diiierent parameiers within %the
gtrain lyteka

Connection ‘ ¥ B b, by
body weight trial start- 65 0,674t 0, 53attt o, 850ttt

body weipht setting in

body weight trial start -~ 69 U129 00005 70,583
ear length

body weight trial start - 65 0,017 o021t 5,846t
age NaCl
ear length - oh 0,009y 0,014 0,006

vein vieibility coefiicient

In Ghe precent wuaterial is to be seen a certain line specific
for special connections ox barameters, hat!s why the strain
Californian is recoumended woetly intense conccfnins it's
gquantitive parameters body woight trial eftary o ear lengti .
or age NaCl - injeciion., 1% was also not Yo supposc rrom the
beginning the positive tendencics of .qualitative propertiecs
@oefficient vein visibility).

This investigations were also repeaied at 8 greater random
volume.

In the following %ables 10 and 11 are calculated correlative
connections betweén some meanful characteristics within the
age groups. '
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Table 10 + Correlation - and regréssion coefiicients
vetween difierent parametere of test rabbiis
within the age .group 131 1oV days

Connechion | P T b ' ,by

body weight trial start- -1 0,957 0,y 4,120
body weight setiing in

body weight trial start- 18 0,526"  0,007%* 170,050%
ear length

body weight trial start- 18 0,056 0,005 14,559
age HaCl

car length - 18 0,278" 0,207 0,o74F

vein visibility coefiicient

Table 11 ¢ Correlalion - and regrossion coefficients
between difierent purameters.within the age
group 161 - 1/U days

Connection i by D by

S

body weight trial start- 25 0,447 o 4zttt O, aypttt
bpdy weight setting in-

body weight trial etarte 25 0,4577FF 0,001 195,080
_ear leneth

‘body weight trial start- 25 0,100 0,009 1,161

age NaCl

‘Already becoming clear in the couwparison of the statistic
numbers, meanful connections within the age groups
151 - 160 days and 161 - 170 days are %o be secen.
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Essential older animals or snimals below. this ace limit
(150 days) do not bring any positive or significant
correlations,

‘Especially clear are Ghe correlations body weight at
trial start to the coeliicient visilility of ear weins
and. to the start_parametei Nacl.

A preat part of resulis in the correlaiion and regression
analysis is gignificant.

Summgry

Tue aim of the paper vas to give information on bagic
temperature, relevant. lines and age specific influences

of various rabbit -strains.

At Little Chinchilla and Pyteka was proved the tendency

%o lower normal temperature. In the basic or aorumal
temperature limits were shown significantwdiverdenpe

to papere of KukSLLI ond zZ&MH (19Y03) and DRESSEL {1966).
Precious hinte result from a seX couparison, in which

male rabbits show a.lower novmal tenperature thau feuale
rabbits.

In an average comparison of difierent age sroups Tavwits
with .an age of 151 - 460 degs could ;rove the vest supuositions
concarninérthe characieristics body veight and ear
‘developuent, also optiimal normal Gemperature, in wie
calculation of correlation and regression cdeivicients

could be reached positive and mostly significant resulte,

The correlation and regression analysie within the etrains

in the weanful parameters broupht pogitiv couereuncee.

In general;éan Le esgtablished, that Gne present investigalions
can be estimated only ag preliminary investigations. All this ..
Wkll be repeated with a higher nwiber of randome.
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Summary

The aim of the paper was to give information' on basic
temperature, relevant lines and age specific influences
of various rabbit strains. 7

At Iittle Chinohilla and Pyteka was proved the tendency
to lower normal temperature. In the basic or normal
temperature limits were shown significant divergence.

to papers of KERSTEN and ZAHN (1983) and DRESSEL (1986),
Precious hints result from a sex Gomparison, in which
male rabbits show a lower normal temperature than female
rabbits.

In an average comparison of different age groups rabbits
with an age of 151 - 160 days could prove the best
suppositions concerning the characteristics body weight
and ear development, also op¥imal normal temperature. In
the caloulaﬁion of ocorrelation and regression coefficients
could be reached positive and mostly significant results.
The correlation and regression analysis within the strains
in the meanful parameters brought positiv coherences.

In general can be established, that the present
inveatigations can be estimated only as preliminsry
investigations, All this will be repeated with a higher
number of randoms.

INVESTIGATION TO THE TEMPERATURE BEHAVIOUR
OF RABBITS IN PYROGEN TESTS

Dr. Jérg Schumacher, VEB Kombinat Veterinirimpfstoffe
Dessau, GIR
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Zusannenfassung

Bs war das Ziel der vorliegenden Arbeit, Anssagen zu
_Grundtemperaturen sowie diesbeziigliche linien - und
altersapezifische Einfliisse bei verschiedensen Kaninchen -
linien zu treffen. Bei Kleinchinchilla und Pyteka konnte

die Tendenz zu geringeren Normaliemperaturen nachgewiesen
~werden. In den Grund - bzw, Normaltemperaturbereichen
zeigten sich bedeutsame Abweichungen zu Arbeiten von

KERSTEN und ZAHN (19@3) sowie DRESSEL (1986). An dieser Stelle
wird die Forderung nach Verwendung einheitlicher Rassen bzw.
Linien im Pyrogentest deutlich,

Wertvolle Hifiweise ergaben sich in einem Geschlechterver -
gleioch, wo ménnliche Tiere eine geringere Grundtemperatur
als weibliche Tiere aufweisen.

In einem Mittelwertavergleich von verschiedenen Altersgrup -
pen konnten die Kaninchen in einem Alter von 151 bis 160 Tagen
die glinatigsten Voraussebtzungen hinsichtlich der Merkmale
Kirpermasse und Ohrementwicklung sowie optimalste Grund -
temperaturen nachweisen.

Bei der Berschnung von Korrelstions - und Regressionskoeffi-
zienten konnten zwischen den genannten Parametern innerhalb
dieser und der Altersgruppe 161 - 170 Tage sowie 171 - 180
Tage positive und zumeist signifikante Ergebnisse erzielt
werden.

Die Korrelations - und Regregsionsanalysen innerhalb der
.6inzelnen Linien erbrachtén’ innerhalb der bedeutsamen Merk -
male Kirpermasse bei Versuchspeginn, Ohrlafge, Grundtemperatur
bei NaCl - Injektion und Alter NaOl - Injéktion positive

- Zusammenh#nge. Die Linie Kalifornier empfahl sich ddbei
“hinsich¥lich ihver guamvitativen und qualitativen Parameter,
"Ba i8t generell festzustellen, daB die vorliegenden Be -
trachtungen nur als Voruntersuchungen zu werten sind, da

das Bfichprobenmatdriel in ‘einigen Féllen zu gering war.
Dies keonnte jedooh'sdsreichen, um gewisse Tendenzen in den
einsélnen Beziehuriger s erkennen. Alle Untersuchungen
werden mit griBerer Stichprobe wiederholt,

—
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