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ABSTRACT

Recent reports have shown that interleukin-10 (IL-10) functions as an antipyretic in the
regulation of fever to lipopolysaccharide (LPS) by inhibiting the synthesis of proinflammatory
cytokines, including interleukin 1 5 (IL-1/), IL-6 and tumor necrosis factor- & (TNF-a).
Besides pyrogenic cytokines, evidence has accumulated to suggest that other endogenous
compound particular glutamate, hydroxyl radicals, and PGE, have been considered to be
involved in the genesis of pyrogenic fever. To our knowledge, little is known about that the
LPS-induced fever could be reduced by IL-10 via inhibiting of glutamate-hydroxyl
radical-prostaglandinE, (PGE,) pathway in the rabbit’s hypothalamus. Therefore, the present
study will attempt to determine whether IL-10 exerts its antipyresis by suppressing
overproduction hypothalamic concentration of glutamate, hydroxyl radicals, and PGE,
induced by peripheral administration of LPS in rabbits. The extracellular dialysates in the
preoptic region of the anterior hypothalamus (POAH) will be collected using a microdialysis
probe previously placed in the brain region. The salicylate trapping method will be used to
detect hydroxyl radicals by measurement of the stable product 2,3-dihydroxybenzoic acid
(2,3-DHBA), whereas the glutamate release in the anterior hypothalamus of rabbit brain will

be measured by high performance liquid chromatography (HPLC) in combination with a



fluorescence detector. The concentration of PGE, in the extracellular dialysate will be

detected by enzyme-linked immunosorbent assay (ELISA) kits. In addition, we will use

electrophoretic mobility shift assay (EMSA) as well as western blot to determine whether

IL-10 reduces LPS-induced hypothalamic level of PGE; may act through inhibiting NF-xB

activation and down regulation of cyclooxygenase-2 (COX-2) protein expression in the

anterior hypothalamic tissue. The results obtained from this proposal should unveil that IL-10

may exert its amelioration of LPS-induced fever by inhibiting the glutamate, hydroxyl radical

and PGE, production in the rabbit’s hypothalamus.
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AP REET2 8 18X E'J T AR E w0 AR % (preoptic region of the anterior
hypothalamus POAH):i 3 FIH P Z 3 3/ S BRI ap 5~ > ¥ U
4B L KPP R ki Rl ,};’_ % % (thermoreceptors) 7 @ e o B
TR BEBER m'%" it AR RFA- TR AE TR ALY i%é(set-point
temperature)(Boulant, 1998) o 3§ & & §&2/4 % )?3 W oAde ek £ H '#’ 53 F)
A PR Ar5leamg Lr B BEA: TREBEALY B2 @;‘L(set

point of thermoregulatory center)§ ** i &k ek T 2> @ FH8 % *° 0 # 2B LR
B (Kluger, 1991) e B 70 5 M8 R EFEZFA T > LwmEFAR F £ ( endotoxm)i\
*a % pE( lipopolysaccharide, LPS)#75 1423 W F 2 77 7 # 5 3%% ° LPS 4 & 7
Sl “’"( Gram negative bacteria) w e B2 ¢t Hochd & & o mF M & 2 P
e 3lde 25N 2 R iRk gk 0 4ok F (chills) ~ # & - #f 9§ (headache) ~ o
(sepsis) EIL Mk 5o ( septic shock)(Parrillo, 1993) » & % & » & & ~ 321 §
A 73 Pz g (Angus, et al, 2001) > @ 2 Prw ik = & £ 3:E50 %
(Salvo et al., 1995)- p % LPS31 423 & e i > ¥ iv £ LPS {5 H 2 2k (monocyte)
£ F ¥% o %% (macrophage) 2 4 - i R # | ' "% jc % (pyrogenic cytokines) 4
TNF-a  ~ IL-1 ~ IL-6 » @ % ¥ 5 % % (Luheshi, 1998 ; Dinarello,1999) - I 3t g
d @ % P odhpyrogenic cytokines 4ofe (FF A FGIN o @ S4B ER oo P w0V
it ¥ # £ iz & pyrogenic cytokines “f ¥ m R IRE N T HE Z RFE WG 0 AR
R (optic chiasma) F & - i mrcumventncular organ > T m FRE R ETY
(organum vasculosum laminae terminalis, OVLT) » d **OVLTF.iT T AL ¥ §8/8 A
PR a2 R E R ML g2 4L D Fefaw(blood brain barrier)
(Hashimoto etal, 1994) > #7107 L3F— w2 ¢ 2 REFE X P R o fFu|E
IL-1 > & J,;IOVLT“Q‘ Tep g e s jic| "B ke Pg P cyclooxygenase (COX-2)
4 F]2_ 4 . (Lacroix and Rivest, 1998; Quan et al., 1998) » :&m & # 7 7| ﬁ{—% E,
(prostaglandin E,, PGE,)( Komaki et al., 1992) » iz PGE, ¥ ® &#FicI T4 F
7 AR T (Stitt,1986) 2% 1T % & i A OVLT p » @ K&+ 3 T 4R F e 1§ < (Otaet al.,
1997) > & H B WMELH] P H2 X TH RV AER - FOR &0 &
33 IR % (Saper and Breder, 1994) - p AT PGE, &_& # k51 423 "E e
Tz‘ BAA PR 0 BT g 7 Roglutamate fedt R4S R G B o {1* SEA #
LQER il ﬁu + o A Bt 47 (microdialysis) i AOVLT R B e 04 &g > B %
FILSEA fd 3+ p ¥ aldegiE s 7 i¢ 2 OVLT % #glutamate 2. + 2 » @ ¥ SEA #73l
Ax2_ % Y22 glutamate 2. 1§ 3% #8 ¥ ANMDA receptor antagonist MK-801 % ketamine*74
#](Huang et al., 2001) 5 ' 2+ 2 ‘b iR TR TRAE F * nfE # o facetaminophen £
aspirin $%¥ % i+ flglutamate ff 2 > @ & i 3| f3 4 eni® * (Huang et al., 2003a ;
Huang et al., 2003b) °
BT T § R I ES Rph (glutamate) 2 & ¥ B d JK(hydroxyl radical)frLPS %
%73 B (Huang et al., 2006; Kao et al., 2007a ) - Abramov % + 3 3 % cortical neurons
r10><ygen and glucose deprivation (OGD ) i = glutamate = §# 3 > ¥ i 3 3 v fm 72 p Ca’’
kK& > @ % * NADPH oxidase > # 1% 5 ROS 3 4¢ (Abramov etal.,2007) > @ ® f
& UGN kRl (striatum) 45 5 glutamate > J1 * it 47 :}iﬁﬁ?fi? i#] ¥ hydroxyl radical 3



3 4e e13R % (Lancelot et al., 1998a ; Lancelot et al., 1998b) » k¥ » 748 *} (in vitro)§
g ¢ 0 77 INMDA #:r 2 ET T i A mre & 4 4 B doxygen-derived free
radical (Lafon-Cazal et al., 1993 ; Lafon—Cazal et al., 1995; Culcasi et al., 1994 ; Gunasekar
etal., 1995) ¥ & » LPS¥ it 4_i% i glutamatez. ff 2x > i& @ 3% HFhydroxyl radicalz. 2 # >
moalAREER s o

ROS and Fever

T3 F ¥ p 4 A& (reactive oxygen species ; ROS) #iLdg b+ 2 7

ﬁ‘fl-f,ﬁi”ﬁ PRHETFILEFBAFEE FELAERRAL RG> H e F5F
S#speapd Ao tl4et @ % pd A& (hydroxyl radical ; OH ) ~ 42% p

d & (superoxide radical ; O, ) ~ i % it & (hydrogen peroxide ; H,O,)

- % it § pd & (nitric oxide ; NO') % i* & ¥ ( Bal-Price et al., 2002 ;

Ciuseppe,2002 5 Sies,1993) iz A d A7 d RpF i me g 4 > iz g

£ 4 T‘*’ﬂnb o H P ifFF itd (HyO,) # - BixfFuadme 3 » ¥ pdilif

e v ¥ o4 & 33 it T Fenton reaction, Haber Weiss reaction) g {7
2533 B d B&(hydroxylradlcal OH) » 2§ pd AE-FF RiE&
5357’1;1;}[*& TFAEPEET e AL mgdéﬂ”‘]’fﬁ,ﬁfmﬂ

e 0 IR ’&aﬁi\”‘#fﬂ’ﬁé’* T od N HE T3 2 AFT I F YRR
X gscFwmep 2 A3 s dofig i~ 3 § #Tﬁ%%’fﬁf& N U R R A
AP * DNAXIE 2 BT+ GufsaenpE 2 5 Tt g S me i £ %‘:L%
Mo (Cuzzocrea et al., 2001) - "f plz sb s opd A {ergRak D P b i e
PEpE o pF 2 '—"‘T‘Jlﬁ»\i Ry~ B X F &~ 2 7% A 1 (atherosclerosis) 7
Fsé (Gunasekar et al., 1995; Guo and Ward, 2000; Podrez et al., 2000; Yang and Lin,
2002) o #1787 § 754 Freactive oxygen species fo#t itz g 5 B o Riedel
% L #-LPS L’téf‘ A A3V An % ? B ¥ oxygen radical 3 3§ 4r IR
% > @ ¥ f1* - & hydroxyl radical scavenger 4rmethylene blue ~ o-lipoic acid %
aspirin 8 ¥ ¢ | LPS #7351 4= 2 5 RN iﬁ{foxygen radical z. & # (Riedel and
Maulik, 1999; Riedal et al., 2003) - T4 7 % % "~ HF # "% /L E‘/TLPS IECICY
#o¥%hydroxyl radicalsn3f 4r > @ ¥ feLPSe#®| &£ T I ApBE > 1% Fi§ 1
#| a-lipoic acid # aspiring® ¥ #r 4| LPS #7 3% ® 75 3% hydroxyl radical = &
4 > @ iE Pl fE$ g% (Huang et al., 2006; Kao et al., 2007b) - F k& -
g B Xy (baicalin) hfE A 7% 77 § 3% 3§ #r 4 hydroxyl radical
14 2 TR (Tasi et al, 2006) > d 7 & & LPSH'EEAR"Y T € 7
hydroxyl radicalz. %% o p %0 2F 5 3k 7 LPS¥ {630 W fm e & 4
ROS » @ % it NF-«xB (Dimayuga et al., 2007; Lee et al., 2006) ° i > & i = 7 %
BNF-xB 7™ fr# B 23 %5 B > §]* NF-xB#r | & 4cpyrrolidine dithio carbamate
(PDTC) sodium pyrithione % N-acetyl-L-cysteine (NAC) ##%i1 83 & + p 387 4
#]LPS( Lee et al., 2003 )2 SEA( Shao et al., 2004 ) {1 j#i¥ i¥ & ¥ 4% ' *& ( peripheral blood
mononuclear cells, PBMC) #7& 4 2_IL-1p ~ TNF-0.% IL-6 » i&m $r4|H #7514 2 2%
F J& o Kozak & A #LPS# %1 8¢ T NF-kBA Flak £ e B P > BRI 7 € 51425 EF
& (Kozak etal., 2006) » o p ¥ sk i#NF-kBeE it A h 3 S FE & 44 o &4
TR § AT # L SELPS, IL-1B, TNF-a38 7 fk BAG30p 4w 2 | 4 50w v
(microglia) ¥ ;8] #]COX-2 & F]2_ % 3. (Lacroix and Rivest, 1998 ; Quan et al., 1998) - ¥
FrooAhAwmaEy e BILPS, 24 ¢ § 5% A%+ % A (staphylococcal



enterotoxin A, SEA) % IL-lB*FK? "% iR S 1Y PR IRINOS-COX-2:2 /& » @ A
%+ N slde g EF & (Huangetal.,, 1997 ; Lin and Lin,1996 ) > & @ >+
4 HRERLPSH tildzz FEE FEESY 224 2 ROSH i# *NF-KkB » 1 # % COX-2
AR AMEPGE A 2 o @l AsE UL o BT AR A G e

IL-10 and fever

fi % % -10(interleukin-10, TL-10) 8~ 6 ¢ Th2#F = 3% #r & 4 2 Fo3 4 n % B
(Fiorention, et al.,1989) » & ¥ Frd| 4% {4 w7 % 4oTNF-a IL-1>1L-62. & 4 (Howard
& O’Garra, 1992 ; Jenkins et al.,1994) o IL-10F] ¥ % M TNF-a:§f *cm 5 iFE & B 4 5
i p #F w g (lethal endotoxaemia) ( Gerard et al., 1993 ; Marchant et al.,1994 )
FAI AR fop 2 PIL-100 € W 4o L imie ek 2 A4 > @ GEPN F 0 g2 5
= Z(Standiford et al.,1995) o IL-10%F] % #rd| 3 L itime i 2 24 > FyFME 2
JAUE L g o LTI MIL-10 0 ¥ #rf|LPSHril A2 FER IL-62. A 2 L ARk B F
R fop A IL-10 > B 7 3 4 LPS#riA 2 B F B 2 IL-1B ~ TNF-a% IL-62. &
4 (Cartmell et al., 2003) o = #3 > AIL-104k F]7]*% (knockout) =] Bl » H 47 9273 b
LPS#75l422 B EF 2 o in ¢ IL-6:7 fé_“";fiﬁci ¥ % & 5 B (Leon, etal.,1999) > @ *®

P B L SIL-10 0 72 F Frd) Y B UL STLPSHTal 422 FEE ARG N TARLE R iRt A 4 2
IL-1B(Ledeboer et al., 2002) o & 7 & » [L-10F2§ ¥ T 5 p 2 {4244 R (antipyretic) °

BT T % A1 * adenoviral vectors#- A ZFIL-104k F]4= » ~ v B2 Q%3 3 ¥ Fr
FIF L @ B CNF-kBz B B0 B T2 5 COX2 T Rp chd JE 5
¥R PGErA 4 » B pFs $rd]| T AL F IL-1BmRNAZ. £ B(Yu et al., 2007) » F ¥ > %
9203 BFIL-107 jp¢ -0 "L 95273 S4LPS #1738 = NF-kB2_ # 1* » @ #r4|COX-2%v £ I > iEm
N F nog2 - K (Ejima et al, 2003) o BiT A A T 7B IR F L HIL-1 3
e Mo R RER Y fRORPL R 20§ pd A2 7B oM 2 g3 i SIL-18 R B R AH
(IL-1recoptor antagonist) ¥ Fr#|# 7% /L s LPS#75l 422 ZFE2 5 ¥ £Ixfh ~ a3 3 p d A
% PGE,(Huang, et al., 2008, unpublished data)z. z & o ]t » A3+ 5 B4F3FIL-108_F &
o Frd|LPS#r3f H4si=ps ~ 4 5 pd L2 2 PGE,A 4 » A £ D fFHFr o

The specific aim of present study
A w0 7 7 % ILLPS(Lee et al., 2003) 2 SEA (Huang et al., 1997 ; Won et al., 2000 ) f;fi?
Flcikif e EPiwie & 4 IL-1p ~ TNF-a% IL-67 3148 F i @ 2 3 hE 8%
IL-10(Cartmell et al.,2003) & *5 ¥ % - (Ledeboer et al., 2002)?’5? FlFrH | LPS#7 ¢ A 4
2 IL-62IL-1B » @ Fr4|LPSZ2 B 'EF & o BTN P T = 5 HF > LPSH 'EH#E 1oy
#Rglutamate # hydroxyl radicals733 4 5 % *» B % (Huang et al., 2006) ° X @ $3+1L-10
H_F 5 d #r4|LPS#734 ¥ 7% ¢ glutamate 2 hydroxyl radicalz. 2 4 » @ F | fE4 17> g o
mER K Ao FPt o A EELRG F L SFIL- 1083 % L S LPSHTa A2 2 R R R 2
F g d + "G3% & 4 glutamate 2 hydroxyl radical2 2. 238 - ¥ ¢t » F]IL-10¥ # 6 3 #7
NF-kBz #E > @ prd]- 25 L5 52 &2 2 (Al-Ashy, et al., 2006; Inoue et al., 2004 ) >
Flpb 3P R - o R HIL-108_F 7 % @ Fr 4| LPS §] P I8 NF-xB2 & 14 » @ g 5
COX-22_ % 2 PGE, 2. 2 4 > i&@ $rf|LPSH'EF Jig o A i A * 25 % L &1L-10 >
f LR H 4R PR SLPS #3422 B EF i 2 NF-xBiE i* ~ COX-24 L% PGE, 4 # 2
B
B2 o AP H 2 REEN TR LS RIEOTIL-102 RS E R R 20 [
FOBEI I RB L w k 2 B3 % s 3% ] % ¥t glutamate 2 hydroxyl
radicalz. & 2 » @ B2 58T MNF-«kB2 /% it ~COX-24 % PGE,2. 2 24 » @ RE P2 0F
#
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(1) Surgical Techniques

Adult male New Zealand White rabbits, weighing 2.0-3.2 kg at the start of the study,
will be used. Animal chow and tap water will be available ad libitum. The ambient
temperature (Ta) in the animal room was 22 + 10C; light and darkness will be alternated,
with light on from 6:00 a.m. to 6:00 p.m.

The animals will be received a prophylactic injection of the antibiotic, gentamicin
sulfate (18 mg/kg, im), and 1 h later will be anesthetized with sodium pentobarbital (30
mg/kg, iv). A sterile, microdialysis probe guide cannula with an indwelling stylet will be
implanted stereotaxically into the left preoptic anterior hypothalamus (POAH) of each
rabbit [coordinates, in mm, A2.5, L2.0, V15] or 6-mm-long, 17-gauge, thin-wall
stainless steel into the right lateral cerebral ventricle [coordinates, in mm, P 4.0, R 3.0,
V5] according to the atlas of Sawyer et al. (1954) and fixed to the skull with dental
acrylic cement and four self-tapping, miniature, stainless steel screws. After surgery, the
guide cannula will be plugged with a stylet, and animas will be returned to their cages
for a minimal recovery period of 1 week.

(2) Animals and Pyrogen Assay

Experiments will be conducted between 0900 and 1900 h, with each animal being used
atan interval of not less than 7 days. Throughout the experiment, colonic temperatures
will be measured every minute with a copper constantan thermocouple connected to a
thermometer ( HR1300, Yokogawa, Tokyo, Japan) .The colonic temperature of each
animal will be allowed to stabilize for at least 120 min before any injections. Only
animals whose body temperatures are stable and in the range of 38.6 to 39.7 ‘C will be
used to determine the effect of drug application. All experimental animals will be
obtained from the animal center of Chi-Mei Medical Center. (Tainan, Taiwan, ROC).

The animal protocol described here will be approved by the animal ethical committee of
Ch-Mei Medical Center.

(3) Microdialysis for detection extracellular glutamate

At least 1 h before an experiment, the indwelling stylet of the guide cannula will be
replaced by a CMA-12 microdialysis probe purchased from CMA/Microdialysis
(RosLagsvigen, Stockholm, Sweden) so that its dialysis membrane tip protruded exactly
4.0 mm beyond the guide tube. Dialysate samples will be collected at 20-min intervals
over a period of 10 hours, and stored at -70°C until glutamate determination. For
measurement of extracellular glutamate in anterior hypothalamus of rabbit brain, a
CMA/12 microdialysis probe will be inserted into the guiding cannula. According to the
methods described previously by Huang et al ( Huang et al., 2004 ) with slight
modification, an equilibrium period of 120 min without sampling will be allowed after
probe insertion. The microdialysis will be perfused at 1.2 1 /min, and the dialysates
will be sampled in microvials. The dialysates will be collected every 20 min in a
CMA/140 fraction collector. Aliquots of dialysates (2 1) will be injected onto a CMA
600 Microdialysis analyzer for measurement of glutamate. The thermal experiments will
be started after showing stabilization in four consecutive samples. In the present results,
an equilibrium period of 4 h assures a stable level of the extracellular substance tested.
Glutamate is enzymatically oxidized by glutamate oxidase. The hydrogen peroxide
formed  reacts with  N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine and
4-amino-antipyrine. This reaction is catalyzed by peroxidase and yields the red-violet
colored quinonediimine. The rate of formation is measured photometrically at 546 nm
and 1s proportional to the glutamate.



(4) Determination of extracellular hydroxyl radical in the hypothalamus
For measurement of extracellular hydroxyl radical in the POAH, the implanted probe
will be perfused with artificial cerebrospinal fluid (aCSF) containing 10 mM salicylic
acid by a high pressure pump (CMA/Microdialysis; RosLagsviagen, Stockholm, Sweden)
at a flow rate of 1.2 pl/min (Huang et al., 2006). It is known that salicylate can react
with hydroxyl radical to generate stable dihydroxybenzoic acid (DHBA) derivatives,
particular 2,3-DHBA, which can be used as in vivo indices of hydroxyl radical levels
(Halliwell et al., 1991). The 2,3-DHBA in dialysates will be measured by
high-performance liquid chromatography with a two-channel electrochemical detector
(LC-4C, BAS, Bioanalytical System, West Lafacyette, USA).

(5) Measurement of prostaglandin E; in the hypothalamus

For measurement of hypothalamic PGE2, the dialysis system will be connected to
microdialysis pump and perfused with artifical cerebrospinal fluid at a flow rate of 1.2
ul/min. The unanesthetized animals will be restrained in rabbit stocks for at least 120
min to achieve a stable dialysis level of PGE2. Dialysis samples from the POAH will be
collected into microdialysis vial at 60 min intervals for 8 h and they will be stored at
-800C until analysed within 7 days. Immunoreactive PGE2 concentrations in dialysates
will be determined using commercially available enzyme immunoassay kits (Cayman
Chemicals Co, Ann Arbor, MI). Triplicate aliquots of 50 ul sample will be added to each
well of plate and each sample will be assayed at a minimum of two dilutions. The limits
of quantification for PGE2 is 20 pg/ml.
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A HBE R PP B FIL-10 75 :EFrd] LPS B304 Eor g 4 2§ iefs
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Fig. 1. Mean = SEM changes in core temperature (Tco) in rabbits injected intracerebroventricular

(i.c.v.) with either saline plus saline (i. v.)(O) (n=6), saline(i.c.v.) plus LPS (i. v.) (2 pg/ kg) (@)
(n=6), IL-10 at 100 ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (») (n=6), IL-10 at 50 ng(i.c.v.) plus LPS (2

ng/kg) (1. v.) (m) (n=6), IL-10 at 10 ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (a) (n=8). TP < 0.05,
significantly different from corresponding control values (olive oil plus saline group) (ANOVA

followed by Dunnett’s test);* P < 0.05, significantly different from corresponding control values

(olive oil plus LPS group) (ANOVA followed by Dunnett’s test).
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Fig. 2. Mean £ SEM changes in glutamate (Glu) release in POAH with in rabbits
injected intracerebroventricular (i.c.v.) with either saline plus saline (i. v.)(O) (n=6), saline(i.c.v.)
plus LPS (i. v.) (2 pg/ kg) (@) (n=6), IL-10 at 100 ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (») (n=6),
IL-10 at 50 ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (m) (n=6), IL-10 at 10 ng(i.c.v.) plus LPS (2 pg/kg)

(1. v.) (a) (n=8)TP < 0.05, significantly different from corresponding control values (olive oil plus
saline group) (ANOVA followed by Dunnett’s test); * P < 0.05, significantly different from
corresponding control values (olive oil plus LPS group) (ANOVA followed by Dunnett’s test).
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Fig. 3. Mean £ SEM changes in hydroxyl radical generation in POAH with in rabbits injected
intracerebroventricular (i.c.v.) with either saline plus saline (i. v.)(O) (n=6), saline(i.c.v.) plus LPS
(i. v.) (2 ng/ kg) (@) (n=6), IL-10 at 100 ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (1) (n=6), IL-10 at 50
ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (m) (n=6), IL-10 at 10 ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (a)

(n=8) TP < 0.05, significantly different from corresponding control values (olive oil plus saline
group) (ANOVA followed by Dunnett’s test); * P < 0.05, significantly different from corresponding
control values (olive oil plus LPS group) (ANOVA followed by Dunnett’s test).
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Fig. 4. Mean £ SEM changes in prostaglandin E, generation in POAH with in rabbits injected
intracerebroventricular (i.c.v.) with either saline plus saline (i. v.)(O) (n=6), saline(i.c.v.) plus LPS
(i. v.) (2 ng/ kg) (@) (n=6), IL-10 at 100 ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (1) (n=6), IL-10 at 50
ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (m) (n=6), IL-10 at 10 ng(i.c.v.) plus LPS (2 pg/kg) (i. v.) (a)

(n=8) TP < 0.05, significantly different from corresponding control values (olive oil plus saline
group) (ANOVA followed by Dunnett’s test); * P < 0.05, significantly different from corresponding
control values (olive oil plus LPS group) (ANOVA followed by Dunnett’s test).



Table 1. Effects of central administration of IL-10 one hour before the LPS injection on the febrile

response to intravenous injection of LPS in rabbits.

Treatments Fever index (FI, °C - h)
Saline + Saline FI=0.98 £0.07

Saline + LPS (2 pg/kg) FI=8.15+0.11"
IL-10(10 ng, i.c.v.) + LPS (2 pg/kg) FI=7.38+0.15
IL-10(50 ng, i.c.v.) + LPS (2 pug/kg) FI=4.49+0.13"
IL-10(100 ng, i.c.v.)+ LPS (2 pg/kg) FI=3.87+0.11"

The values are means = SEM of 8 rabbits per group. FI represent fever index for 6 h experimental

observation.
fSignificantly different from corresponding control value (vehicle plus vehicle group) (P < 0.05;

two way analysis of variance followed by Dunnett’s test);
"Significantly different from corresponding control value (vehicle plus LPS) (P < 0.05; two way

analysis of variance followed by Dunnett’s test)



Table 2. Effects of central administration of IL-10 one hour before the LPS injection on peak Tco,

glutamate, and hydroxyl radicals elevation in POAH in response to LPS in rabbits.

Response
Treatments early phase late phase
Peak Tco (©)
Saline + Saline 0.18+ 0.0.05 0.23 +0.08
Saline + LPS(2 pg/kg) 1.57+0.12° 2.25+0.08"
IL-10 (10 ng, i.c.v.) + LPS (2 pg/kg) 1.52+0.17 1.85+0.12"
IL-10 (50 ng, i.c.v.) +LPS (2 ug/kg) 0.67+0.07" 1.35+0.117
IL-10 (100 ng, i.c.v.) +LPS (2 pg/kg) 0.62+0.15° 1.15+0.13"
% of mean basal levels of glutamate
Saline + Saline 104+ 5 95+9
Saline + LPS(2 pg/kg) 168+ 9F 263+ 7"
IL-10 (10 ng, i.c.v.) + LPS (2 pg/kg) 98 + 8" 226+ 7"
IL-10 (50 ng, i.c.v.) +LPS (2 ug/kg) 102+ 12° 149+ 6"
IL-10 (100 ng, i.c.v.) +LPS (2 pg/kg) 155+ 4" 135+ 8"
% of mean basal levels of hydroxyl radical
Saline + Saline 102+3 99 +3
Saline + LPS(2 pg/kg) 138+ 6 151 =2
IL-10 (10 ng, i.c.v.) + LPS (2 pg/kg) 123 + 4 136+ 5
IL-10 (50 ng, i.c.v.) + LPS (2 pg/kg) 115+9° 115+4°
IL-10 (100 ng, i.c.v.) +LPS (2 ng/ke) 105 + 4" 108 + 3

The values are means = SEM of 8 rabbits per group. Rabbits injected LPS (2ug/kg) produced a

biphasic fever which peaked at 80 mins (early phase) and 200 mins (late phase) after LPS injection.
"Significantly different from corresponding control value (vehicle plus vehicle group) (P < 0.05;

two way analysis of variance followed by Dunnett’s test);
" Significantly different from corresponding control value (vehicle plus LPS group) (P < 0.05; two

way analysis of variance followed by Dunnett’s test).
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