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Regulation of complement gene expression 
of murine macrophages: effects of histamine
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The complement system of mice is 
composed of tw enty  glycoproteins 
with outstanding im portance in the 
immunological recognition and effec­
to r mechanisms [5]. Three comple­
m ent proteins, C2, fB  and C4 are en­
coded by genes within the major histo­
compatibility complex (MHC) on the 
short arm of chromosome 17, in 
mouse [1].

The major site of the production of 
complement components is the liver, 
bu t the macrophages are also able to 
express these proteins. In  this study 
we checked the effect of histamine 
and its specific antagonists and ago­
nists on the gene expression of C2, 
fB  and C3 by m urine peritoneal ma­
crophages.

M a t e r i a l s  a n d  M e t h o d s

M ice
Seven- to  ten -w eeks-o ld  m ale  m ice of 

C B A  s tra in s  w ere p u rc h a se d  from  The 
Jack so n  L a b o ra to ry  (B a r H a rb o r, M E).

M edia
R P M I 1640 (w ith  o r  w ith o u t m eth io ­

n in e ), H a n k s ’ b a lan c ed  s a lt  solution 
(H B SS) w ith o u t C a a n d  Mg a n d  fe ta l calf 
se ru m  w ere o b ta in e d  fro m  G ibco L ab o ra ­
to r ie s  (G rand Is la n d , N Y ).

Cell culture
P e rito n e a l cells were h a rv e s ted  from  

p e rito n e a l w ash ings by cold H B SS, w ith o u t 
C a a n d  M g. T he collected cells w ere w ashed  
a n d  p u rified  by  adherence . T he cells w ere 
t r e a te d  w ith  h is tam ine , H I a n ta g o n is t 
c h lo rp h en iram in e , H 2 an tag o n is t c im eti- 
d ine , H 1 a g o n is t 2-pyridyl e th v lam in e  
2HC1 (P E A ), H 2 agon is t im prom id ine  for 
24 h o u rs . All reag en ts  w ere g ifts  o f  S m ith , 
K lin e  & F re n c h  R esearch  L td .

m R N A  analysis
Iso la tio n  o f  to ta l cellu lar R N A  from  tis ­

sues a n d  p e rito n ea l m acrophages, th e  gel 
e lec tro p h o res is  a n d  N o rth e rn  b lo ttin g  w ere 
done  a s  desc rib ed  earlie r [2].

Probes
T h e  cD N A  clones for C2 [3], fB  [6] a n d  

C3 (K in d ly  p rov ided  by  d r. T ak ah ash i, 
J a p a n )  w ere used . The purified  in se rts  
w ere  n ic k  tra n s la te d  b y  P-32 labelled , 
d C T P  (N ew  E n g lan d  N uclear, B o sto n , 
MA) a n d  used  fo r hyb rid iza tio n . T he a u to ­
ra d io g ra p h y  film s w ere ev a lu a ted  b y  d en ­
s ito m e try .

R e s u l t s  a n d  D i s c u s s i o n

The am ounts of specific mRNAs are 
shown on Figure 1. and the quan tita ­
tive calculation based on densitom et­
ry is summarized on Table I. W hen 
com pared to  the ’baseline’ control 
value (lane 1) histamine has a consi-
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F ig . 1. N o r th e rn  b lo t analysis o f  C2 (a), fB  (b) a n d  C3 (c) specific m R N A  fro m  m ouse  
re s id e n t p e r i to n e a l m acrophages in c u b a te d  in  th e  p resence  o f m ed ium  (lane 1), 10-4 M 
(lane 2), 10—8 M (lane 3) h is tam in e , 10“ 4 M h is tam in e  -j- 5 y  J0 s M C im etid ine  (lane 
4), 10-4  M  h is tam in e  - f  5 х Ю ~ 5 M ch lo rp h en iram in e  (lane 5), 5 х Ю - б М P E A  (lane  6) 
a n d  5 x l 0 —6 M im prom idine (lane 7). F if te e n  m icrog ram s o f to ta l ce llu lar R N A  w ere 
lo ad ed  o n  th e  gels. U V  lig h t p h o to g ra p h  o f  e th id iu m -b ro m id e  s ta ined  gel befo re  tr a n s fe r

is d isp lay ed  on  th e  rig h t

T a b l e  I

The a m o u n t o f m R N A s e v a lu a te d  b y  d en sito m etry

%
C2 fB C3

Medium 100 100 100
H istam ine 10 — 4M 41 63 103

10 — 8 M 94 98 106
H istam ine 10 — 4 M -4-

cimetidine 6 x 1 0  — 5 M 109 97 167
H istam ine 10 — 4 M - f  

chloropheniramine
б х Ю — б M 68 59 56

PE A  5 X 1 0 — б M 110 103 178
impromidine

5X 10 — б M 47 44 29
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derable down-regulation on the amo­
un t of C2 and fB mRNA (lanes 2 and
3) . In  both cases H2 antagonist (lane
4) but not the H I antagonist (lane 5) 
can abolish the inhibition suggesting 
th a t histamine acted through H2 re­
ceptor. This conclusion is confirmed 
by the demonstration of the negative 
effect of H2 agonist (lane 7) while the 
H i agonist (lane 6) revealed practically 
no effect.

Oppositely, histamine alone had 
virtually no effect on the quantity  of 
C3 mRNA (lane 2, 3), b u t when it was 
added together with H i antagonist, 
a down-regulation (lane 5) was detec­
ted. H2 agonist alone (lane 7) also 
inhibited the gene expression of C3. 
On the other hand, histam ine +  H2 
antagonist (lane 4) or H i agonist 
alone (lane 6) clearly enhanced the C3 
gene expression.

The results show a down-regulation 
via H2 receptor of gene expression of 
all three complement component. Ac­
tion of histamine on H i receptor only 
affects th a t of C3 and possibly that 
counteraction is the reason why the 
histamine alone is virtually  uneffec­
tive on C3 biosynthesis. When we 
checked the level of de novo syntheti- 
sed C2, fB and C3 (data not shown)

a sim ilar tendency of effects were de­
tected.

The stim ulation of H2 receptor acts 
through the  cyclic nucleotides and th a t 
of H i receptor influences the  Ca rela­
ted intracellular mechanisms [4]. Our 
data  dem onstrate a definite difference 
between the effects on the gene expres­
sion of C3 initiated by this tw o in tra­
cellular signal transducing pathways.
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