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Quantitative dot-hybridization showed that recombinant interleukin-113 stimulates the ex- 
pression of  interleukin-113 gene in the right and left brain hemispheres in a dose-dependent 
manner. Endogenous prostaglandins inhibit the expression of this gene in the right hemi- 
sphere. 
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Recent studies showed that cytoldnes of the immune 
system are produced in intact CNS and exert immune- 
regulating effects. Interleukin-1 (IL-1) is the first and 
best studied cytokine, whose central effect on the im- 
munity was described [12,14]. The levels of  1L-1 and 
its receptors in the CNS change upon activation of  the 
immune system [13]. 

Functional asymmetry of  the brain hemispheres is 
well known [2]. Previously we demonstrated asym- 
metrical expression of the IL-113 gene in contralateral 
hemispheres o f  mouse brain [1]. In this study we in- 
vestigated the effect of  IL-113 and indomethacin, an 
inhibitor of  prostaglandin synthesis, on the content of  
IL-113 m R N A  in contralateral brain hemispheres. 

MATERIALS AND METHODS 

Male (CBAxC57BI/6) F 1 mice aged 3 months weig- 
hing 20-22 g were used. For studies of the effects of  
peripheral prostaglandins on the expression of IL-113 
mRNA in brain hemispheres, prostaglandin synthesis 
was blocked with indomethacin. Indomethacin (Sig- 
ma) was dissolved in ethanol and then in medium 199. 
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Final solution containing 5% ethanol and 1 mg/ml 
drug was injected intraperitoneally in a dose of 0.25 
rag/mouse [3] 30, 8, and 6 h before analysis. To con- 
trois, equivalent volumes of  5% ethanol were injected. 
Recombinant rat IL-113 (graciously given by Dr. R. 
Dantzer within the framework of Research Foundation 
of INSERM Program) was injected in single doses of  
10, 100, and 1000 ng/mouse (0.5 ml) into the caudal 
vein 2 and 24 h before sacrifice. The same w)lulne of  
normal saline was used as a negative control. The 
hemispheres and spleen from 5 animals were pooled 
and frozen in liquid nitrogen. Two independent series 
of each experiment were carried out (a total of  8 ob- 
servations). 

Total RNA was isolated by a guanidine thiocya- 
nate method [5]. The concentration and content of  
RNA were measured spectrophotometrically (1 opt. 
unit=40 Ixg RNA), its intactness was evaluated by 
electrophoresis in 1% agarose in Tris-acetate buffer. 
Quantitative dot-hybridization was carried out with 
total RNA samples denatured with formaldehyde and 
layered (diluted by halt) onto nitrocellulose 11411. The 
filters were dried in vacuum at 80~ for 2 h. Pre- 
hybridization and hybridization were t an ted  out as 
described previously [ 1 ]. The probe was a fragment of  
mouse IL-113 cDNA (275-1329 bp.) cloned in the 
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EcoR I site of  pBS plasmid (a gift from Dr. T. A. Ha- 
mil ton)  [9]. After hybridizat ion and washings, the 
filters were exposed with an RM-B x-ray film for 48 h 
using amplifying screens. The results of hybridization 
were quantitatively analyzed on an Ultroscan-XL laser 
densi tometer  (LKB). The data from different filters 
were standardized using internal controls [4]. The re- 
sults were statistically processed using the nonpara- 
metric Wi lcoxon- -Mann- -Whi tney  test. 

RESULTS 
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Expression of IL-113 in the left hemisphere consider- 
ably increased 2 and 24 h after intravenous i~ect ion 
of  recombinant IL-113 in a dose of 100 ng (Fig. 1, a). 
Neither lower (10 ng) nor higher (1000 ng) doses of  
recombinant IL-113 modified the level of IL-113 mRNA 
in the left hemisphere. A different effect of IL-113 was 
observed in the right hemisphere (Fig. 1, b). In a low 
dose (10 ng) recombinant  IL-113 did not affect the 
content of  IL-113 mRNA, while a higher dose (100 ng) 
s t imulated expression of  IL-113 2 and 24 h postin- 
jection. Further increase of  the cytokine dose to 1000 
ng did not potentiate the stimulating effect on IL:113 
m R N A  in the right hemisphere. In the spleen recom- 
binant IL-113 increased the level of IL-113 mRNA both 
2 and 24 h postinjection (Fig. 1, c). In a dose of 10 ng, 
IL-1 [3 did not increase the expression of IL-1 [3 mRNA 
during the studied period. Further increase of the close 
to 100 ng increased the content of IL-113 mRNA in the 
spleen, the level of expression decreasing after 24 h 
in comparison with 2 h postinjection. In a dose of  
1000 ng, recombinant IL-113 had a more pronounced 
stimulating effect, and the level of IL-113 mRNA little 
varied during the studied period. 

In other words, the expression of IL-113 gene was 
increased in the left and right hemispheres of the brain 
in response to various doses of recombinant IL-113 
after peripheral injection. The stimulating effect on the 
left hemisphere manifested only after administration of 
a medium dose and disappeared as the dose was in- 
creased. Similar reaction of  the right hemisphere and 
spleen to intravenous injection of recombinant IL- 113 
manifested by a higher expression of this gene after 
administration of medium and high doses of IL-l[3. It 
means that IL-1 can regulate asymmetric expression of 
IL-l[3 gene in the brain hemispheres.  However, re- 
combinant IL-1 modified the expression of IL-1 [3 gene 
in the brain at high doses. We believe that apart from 
this cytokine, other immune  system factors are in- 
volved in the regulation of IL-113 gene expression in 
the brain hemispheres. 

Peripheral injection of indomethacin (inhibitor of 
prostaglandin synthesis) increased the content of IL- 113 
m R N A  in the left hemisphere (Fig. 2). However, this 

• 

I 
I 

I 
I 

C 10 100 1000 C 10 100 1000 

50- 

40- 

30- 

20- 

10- 

0 I . . . .  I " [ ' [ I 

C 10 100 1000 C 1.0 I00 I000 

Dose, Bg 

Fig. 1. Expression of interleukin-l~ (IL-I[~) gene mRNA in the left (a) 
and right (b) hemispheres of the brain and spleen (c) of male 
(CBAxC57BI/6) F~ mice 2 h (dark bars) and 24 h (light bars) after 
intravenous injection of recombinant rat IL-113. Ordinate: expression, 
arb. units. Here and in Fig. 2:*p<0.05 vs.  the control (C). 

increase was statistically insignificant in comparison 
with the control. After indomethacin injection, the 
level of IL-113 mRNA significantly increased in the right 
hemisphere and insignificantly in the spleen (Fig. 2). 

Therefore, blocking of prostaglandin synthesis by 
peripheral injection of indomethacin significantly sti- 
mulates the expression of  IL-l[3 in the righl hemi- 
sphere, which indicates a possible inhibitory effect of 
prostaglandins on the expression of IL-1 [3 gene in the 
right hemisphere. 

We observed a relationship between the expres- 
sion of IL-113 in the right hemisphere and the spleen. 
However, IL-113 stimulated the expression of specific 
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Fig. 2. Effect of indomethacin on expression of interleukin-113 gene in 
brain hemispheres and spleen of male (CBAxC57BI/6) F~ mice in the 
control (light bars) and experiment (dark bars). 

IL-113 mRNA in the left hemisphere as well. It means 
that IL-1 can regulate asymmetric expression of  IL-113 
gene in the brain hemispheres. The effects of  recom- 
binant IL-113 on the expression of IL-113 are similarly 
directed in the left and right hemispheres; only higher 
doses exert opposite effects on the left and right hemi- 
spheres. Presumably, IL-1 in systemic circulation is 
not the leading factor of  the formation and maintenance 
of asymmetric IL-113 gene expression in the brain hemi- 
spheres. Other factors of  the immune system, e.g. 
prostaglandins, are probably involved in the regulation 
of  IL-113 gene expression. It was previously shown 
that prostaglandin E 2 stimulates the production of  IL- 
l in the CNS [8]. In our experiments, inhibition of  the 
prostaglandin synthesis increases the content o f  IL-113 
mRNA in both hemispheres, but to a greater extent in 
the right hemisphere. Our disagreement with the pre- 
vious report [8] can be explained by difference in the 
studied objects: these authors used an in vitro model 
of cultured hypothalamus slices, while we investigated 
brain hemispheres in vivo. Our findings indicate that 
the prostaglandin-dependent mechanism of  suppres- 

sion o f  IL-113 expressin affects mainly the right brain 
hemisphere. 

Therefore, there are good grounds to assert that 
some factors of  the immune system (IL-1 and pro- 
staglandins) are involved in the regulation of asym- 
metric expression of IL-113 gene in the brain hemi- 
spheres. 
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