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ABSTRACT: This study was carried out to investigate whether
the use of the high endotoxin-sensitive or the low endotoxin-sen-
sitive rabbits (New Zealand White strain) are more suited for the
pyrogen test regulated by the Korean Pharmacopeia and United
State Pharmacopeia. The results obtained were as follows.

1. The febrile responses were increased according to increased
endotoxin doses used (i.e., 0.1, 1, 5, 10 ng/ ml/kg) and the fe-
brile responses reached to its maximum between 90mins and 120
mins after the intravenous injection of endotoxin.

2. Cefazolin sodium (50 mg/ ml/kg) showed 0.6, 0.7, 0.6°C
of temperature increase in the high endotoxin-sensitive rabbits,
but only 0.1, 0.1, 0°C of temperature increase were demanstra-
ted in the low endotoxin-sensitive rabbits. According to the K.P.
regulation, it was pyrogen-positive(reject) when the high endo-
toxin-sensitive rabbits were used, but it was pyrogen-negative
(release) when the low endotoxin-sensitive rabbits were emplo-
yed.

3. Chloramphenicol sodium succinate (150 mg/ml/kg)
showed 0.5, 0.5, 0.5°C of temperature increase in the high
endotoxin-sensitive rabbits, but 0, 0.2 0.2°C of temperature in-
crease was demonstrated in the low endotoxin-sensitive rabbits.
By the K.P. regulation, it would require a retest if the high endo-
toxin-sensitive rabbits were used, but the drug would be pyrogen-
negative(release) if the low endotoxin-sensitive rabbits were em-
ployed.

In reviewing abouve results, the high endotoxin-sensitive rabbits
must be selected for the general pyrogen tests. The use of more
sensitive rabbit strain well give high confidence to the test data
and it will also increase the safety for materials to be injected to
human.

Fwel slolAd wdulg& Aoy E4H 2% endotoxin, chemicals, particulated
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materials 5ol Jov, ojz3 Wautg o2 sl 19, YT o]F, HARH, his
tamine |, dA5EHAA HA 58L& o7 A7 cH(Wolff, 1973 ; Cooper®t Marbert, 1976).
o]% endotoxine gram negative bacteria®l A Eutell ¢l3= lipopolysaccharide complex® 4]
(Westphal, 1975) el stz 44 staf=A] @dow T4 e zs & o35 e
(Seibert, 1923), ©]2{& endotoxin HAH<l A#he] gastrointestinal tract ¥ FF = Fo
A redubgg veh) ] eko) AW Fapt A xAE Sale] Al RdAledl= H¥EE
54 "ot (Bennettet Cluff, 1957),

Keene % (1961) 213t¥ endotoxin®] wWdAtT9 & A3, xeko], %, E7NAM FAt
sht e Bola] mrimch Aeld ©S W A& wgArY Aol Asivhn &
Greisman 5 (1969) 7 Wolff(1973)2 <=4 AA X endotoxin 1-10ng/kgel AlgelAl sl A
wred o o 7icty stgdt), ol#l 8 endotoxind A HWFAL F 308 WAl 12048 Abelel] wredukg
& oJoyn oAt 28-S AHAZIka g} (Keene 5, 1961). ## endotoxin® <43
2ol Ay wduwe s EHA7 oA T FA Folk oA AASE Boleid o]
endotoxindl w3 toleranced] 71 F® AUz AL] Ao alel Ao)E A Tt
(Bennett®} Beeson, 1953).

o]#1 g endotoxin® %2 BAA FALS TS olekEd A gt} HE w2 FAE AV
3ol 9l ek Ado) g Hrieby 2 2 rabbit pyrogen test7t 7NrE ¢l e (Seibert, 1923),
19421 vl=reFd (USP) el A§2o& o] Ajgile] A=<l rabbite]l W& pseudomonas
endotoxin® pyrogenic effectel 2 7]F& =t} (Varney, 1962). o]zt rabbit pyrogen
testi= AP EEQ 270 we} AlgAwo] Achat dgE v HA =},

oheba] 2 Ade Hi= ojEtekd, wiarerd, FAAEAAA 7)1l el endotoxinell FHaAdol
ES B8 Aol B v E Ab&sle] Faba]al cefazolin sodium 2 chloramphenicol
sodium succinated Foi3t § XA Al4bste] 1 Ao g kg wwsazt o] Hd

% A sedeh,

b

JERCETL

Fa(F) FTAYANA Felu AR R FETE G FANA A& AF 1820
kg= = 60vte] el A 7}+4k albino £7] (New Zealand White) S AF83lgd o A& 2 A&/
o] Ap&-Al AL 2% 20424C, AUSEE 55+5%, R 121 12417 (A 7 00~2F 7:00)
T2 A A AL,

2. AIEER L 717

Endotoxin Al @48 Escherichia colilX %%% endotoxin(Control Standard Endotox-
in(CSE) Strain 055 : B5, Mallinckrodt Co.)& Limulus Amebocyte Lysate Test(LAL
Test)o] 73 pyrogen-free waterel &4 °2 %o m/i% 0.1, 1, 5, 10ngel =HA 33l
t}, Cefazolin sodium £ LAL Testel #43 Fo m/% 50mg, chloramphenicol
sodium succinate £9-& m/% 150mg= A A&, =3 Algd Algd ZE A7,
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FA7], FAbbES 250C AdEA 7 6087 B, &5 54L thermo prober}t <
A% A5 xEY A9 pyrogen-tester type APT 75(Ellab Co, )& &3} c),

.04 0

Endotoxin ZH4d Al 1 A1g 3d el 6417 Eab Al Ale} o] THEAA AAE £34]
7] o5 A1¥ ﬂaﬂdl A2 A Alg rd AU e thermo probed 70mm X AFy) stz 7]
AE 27l F 3A17F Fok 128 AR 2xE Eabsled Ao We)sl 38,0~39.8C ol
oA xwiste] Ao xjrt (,2C o)kl E7wb-E AWsidtt, o] &% endotoxin FEHE 7}

&

12vte] & wiA3te] A% kg 1m/° 7 7‘““!4]& A#8] Fabsled 1568 AR 2xWsE 12
3 7|&se] B o3 &5 E RALLRE o Ha A2He HE LEAFLE AAEA
=

Cefazolin sodium® chloramphenicol sodium succinate®] A3 : Endotoxin 5ng/m//kg&
Fapste] A A1ES vl BTl A 0,6C oA 2SS el EAE Al ¥
2 B72 sa 0.6C vl EAE FpAel %—“i— B7) % &le] zhzie] AlgE A 12vie]4
e e EVE) 3RS A ET6) # 24v}dloﬂ sham test® 3ol o|F wwisist
0.2C ol3lal E7& zF £3 o 6utalH (3'3) % 12vtel & A Asld AANLeR WA AT
kg% 1m/e #4218 o} endotoxin #A4A A& e} o] 2xAsg Alibste] dgheld o
T ahet FA skl

—~

z =

1. Endotoxin S0 & 2EH 3}

Fig. 1ol 49} e} endotoxin 0.1ng/ml/kgs Foi3 Fell*&= 0.16+0. 10, 1ng/m/l/kg&
Folgh oM 0.28+0,15, 5ng/ml/kgs Fold wellA= 0.62+0,30, 10ng/ml/kgs F
18l Fol = 0,81+0. 319 %458 el o] endotoxin FX7F F7Mgel] uwhEl X AbSro]
S7HE & 2

2. Zt endotoxin SOl UAOIA AlZtol| wE 2E83}
Fig. 2o A 9} o] 2E Folifol X endotoxin F

of
H5e depion] ol F dhstt F4E Mew e
e zel A vhebyke,

T 60R-T 1208 Afold) 7} EE& 2w
o] 4x¥ endotoxin F%7} F7hael w

3. Cefazolin sodium F0{¥2| 2L s}

Table 142t #Ze] endotoxinddl sl ZF5Adel && =7 (0.7, 0.9, L3l slelA
cefazolin sodium 50mg/mi/kg Fol ¥ dlz2A4&7 Hw A&zte] = 0.6, 0.7, 0,6(F 1.
9)9] 2xAbE-S vehfo] WA A Ao FAAEME FAREIIG #HHAG, 18
1} Table 29} %o} endotoxinell HHal ztpAde]l @& E7(0.2, 0.4, 0.3)e A= 0.1, 0.
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Fig. 1 The temperature increase of rabbits administered intravenously with 0.1,

1, 5, 10 ng of endotoxin per kilogram of body weight.
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Fig. 2. The febrile responses of rabbits administered intravenously with 0.1, 1,
5, 10ng of endotoxin per kilogram of body weight.

Table 1. The temperature increase of high sensitive rabbits administered in-
travenously with cefazolin sodium 50mg per kilogram of body weight.

Test Solution

Temperature Increase(°C)

Rabbit 1 Rabbit 2 Rabbit 3 T-T.1
Endotoxin {(5ng/Kg) 0.7 0.9 1.3 29
Cefazolin sodium 0.6 0.7 0.6 19

T-T.I.: total temperature increase
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1, 0(F 0.2)9 25458 viehlle] g 4 402 FAHlRA AHisias @] =

o},
4. Chloramphenicol sodium succinate S0{¥2| 2T #3}

Table 3ol #¢} #eo] endotoxinel ®laf Aol ¥& E7)(0.8, 0.7, 1,1)el4 chloram-
phenicol sodium succinate 150 mg/m//kg %1% 0.5, 0.5, 0.5(F 1.5)2 &%455& e}
ol AP g BA=Egdon, uhd Table 49 42k %Fo] endotoxinel &l 4ol o &
700, 0.3, Ol Az 0, 0,2, 0,22 £EAEE vhehlo] wtedy B Sgo FapAled A

gabota A},

Table 2. The temperature increase of low sensitive rabbits administered intrave-
nously with cefazolin sodiurn 50 mg per kilogram of body weight

Temperature Increase(°C)
Rabbit 1 Rabbit 2 Rabbit 3 T-T.L

Endotoxin (5ng/Kg) 0.2 0.4 0.3 0.9
Cefazolin sodium 0.1 0.1 0 0.2

T-T.I.: total temperature increase

Test Solution

Table 3. The temperature increase of high sensitive rabbits administered in-
travenously with chloramphenicol sodium succinate 150 mg per kilogram of
body weight

Temperature Increase(°C)
Rabbit 1 Rabbit 2 Rabbit 3 T-T.I
Endotoxin (5ng/Kg) 0.8 0.7 1.1 2.6

Chloramphenicol 0.5 0.5 0.5 1.5
soidum succinate

Test Solution

T-T.I.: total temperature increase

Table 4. The temperature increase of low sensitive rabbits administered intrave-
nously with chloramphenicol sodium succinate 150mg per kilogram of body
weight

Temperature Increase(°C)
Rabbit 1 Rabbit 2 Rabbit 3 T-T.L
Endotoxin (5ng/Kg) 0 0.3 0 0.3
Chloramphenicol 0 0.2 0.2 0.4

sodium succinate

Test Solution

T-T.1.: total temperature increase



186

z =

Endotoxin®] #%& #7H % & o 22 4%e] Fxd vldstal=dl Keene 5 (1961)2 A
2 Z270e gl A endotoxing F%E 30ng/kg¥ 200ng/kgs Foldld S o Fxo o} ¥
gk ExAbgel Qoo Bustd evd, Favorite®) Morgan(1942)2 Salmonella typhosa =
el AA3 endotoxin 0,1 xgmS AbEell Al FARA] S A A A4S dodgy sy, =&
195541 Landy®} Johnsone Salmonella typhosa 0901248 #2i3 endotoxing E7 A& 2
ngs2 AL4sE Ao AgdAME 10~40nge® HEd S dozivm s,
Escherichia colidl 4l %% 3 endotoxin 1ng/mi/kge E7|e| Foix] wdE doyx obc
2 s 10ng °lA/ml/kgd dAHE Axe xAsE ekl gl (Hochstein %,
1973).

Pyrogenell & A3 A, E7ldlA] g3 v WA A Fom Al7kd] @ 2w
3t Keene 5(1961) 2] Aot adzshsic), olalgt Al7te] op& £x29 ¥ 3l= endotoxin®
o] Zrlshd @42 3 EA|Zbo] HojAltiw Frh(Bennettst Beeson, 1950).

ghefHof] ofald 3vute]o] E7E AMSR HAA EFH APA dE2A & vs) o A
o] 0.6C o]ike] E7|7} 2% ool WA EA kHdog FaAZA ¥F-Agsicia w0,
6C 01*“’»] E77F IF £ 359 Aol A7 L4CE .u-‘lrﬁ}“ﬂ Aoz A=,

skl = 3utele] E7F 1ufelk 0,6C o)Al Al2Asel AV 359 Al 3
P 1.4CE w-_43}1] @& o WA FA SAelwk sp 1uty] o] Ade] 0,6C ojAke] XA
He o & 3ujgle] 2xAtsgle]l 1,4CE 233 o 5ulelg 7bAan oA A& sl
vtel & 1%3}04 gutele]l E7%F 4rie] o|Aol 0,6C olAte]Ar} 8vlalel AlEAbgglol
EF 2% o Hdy EA JFAelzt &uh(US Pharmacopeia National Forumulary,
1985), & dgelMel Axt= #2 A|PEA viste] 27 wdA EA e el 1
Aol AreldlA cf2m ol# gt S 7 A A U gpeciesoll whet W Aol E M
alc},

o}ebx rabbit pyrogen testell M FAMAl oekF ol AL Eoln *lﬁ*éﬁrcﬂl gk A= AdE
=ol7] 98 endotoxinol &l A = E7 Adde] Folddr Bty AlRF )

~N

& oy }'n

~ o m{o

2F : New Zealand White strain® E7]& 7[5 ojgterd 2 o
kAo wpe} HAd EHAHS s

1. endotoxin 0,1, 1, 5, 10ng/mi/kg&
o] Z7betd . A2 A Dol upE Aukg-
Weoll Hua-2& el

| Tkl atzp A4

FaH] 35
2 FARE 604 iR 120
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2. cefazolin sodium 50 mg/m//kg F4FA| endotoxinell Aol &
<+ B ME 0.6, 0.7, 0,69 M&4so2 K3, hpade] e g7
AME 0.1, 0.1, 09 A4+ vtehlie Hgoen dF=%,

3. chloramphenicol sodium succinate 150 mg/m//kg F A} 4|
endotoxind] Wil 2ol =& E7lelA 0.5, 0.5, 0.5¢ #A-2asHo
2 A, 5ol b2 2ol 0, 0,2, 0,20 Ao Hglo]

ghar gA = sl
?lel As}2 rabbit pyrogen test2 FAbe] W& HAE wHe
endotoxinell W& el Qi 271E AAsts A
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