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Immunoglobulin Stabilizes Plaque
Formation in Experimental
Atherosclerosis
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Objectives. Immunoglobulin treatment is known to suppress atherosclerosis in apolipoprotein E-defi-
cient mice. In addition, immunoglobulin inhibits atherosclerosis via the Fc receptors. However, the effect
of immunoglobulin treatment at the advanced stage of atherosclerosisis still unclear. This study examined
the effects of immunoglobulin on apolipoprotein E-deficient mice at the advanced stage of the disease.

Methods. Atherosclerosis was induced in mice fed a high-fat diet containing 0.3% cholesterol. After
confirming the presence of atherosclerotic lesions at 11 weeks, mice were intraperitoneally treated with
injections of either intact type of immunoglobulinl 1g/kg/dayCor El ab’ [} fragments of immunoglobulin

0 1g/kg/day[bn dternate days over 4 weeks. Qil red-O staining and immunohistochemical staining with
CD4" cells were performed of the aorta, and atherosclerotic lesions was evaluated and compared between
the groups.

Results. Fatty streak lesion was significantly suppressed by intact immunoglobulin compared with
saline, and inflammatory cell infiltration and expression of CD4" cells were lessin mice treated with intact
immunoglobulin compared with the control.

Conclusions. Immunoglobulin treatment even at the advanced stage of atherosclerosis suppressed the
development of fatty lesions and may stabilize atherosclerotic plagues by inhibiting inflammatory cell
expression. Immunoglobulin suppression of atherosclerosis was confirmed to act via the Fc receptors.
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Fig. 1 Treatment protocol

After weaning at 4 weeks of age, apolipoprotein E-defi-
cient mice were fed a normal chow diet until 6 weeks,
then switched to a high-fat diet. To ascertain the devel-
opment of plaques in aortae, mice were killed at 11
weeks n 40 After confirming the presence of early
atherosclerotic lesions, HJ] ab’ [0, fragments or
immunoglobulin were intraperitoneally injected for 4
weeks. All mice werekilled at 15 weeks.

5. 0000

ooooooOoOoOo*Ooooooooooon
g00ooO0Do00oOoOoooooooThiODOOOD
gobobobboooobocecp40goboboboooon
000000 Cb40 M GK1.5, 1: 50, PharMingen[d
gobooobooboobbooboobobobon
gooogd

6. 0OOOOO
cooboooo+x00000OC0cO0O0O0O00000
gobooooobOopbOooOOOOOOODOOOOO

goooo

1. 0000
OO00O0OBa GODOODOOOOCOOOO3000
oooooooo/oooooooOoooboobooooo

2. 00000000DOO0O0OOOoOooOoOOoO

Bap GOOODODOODOOOOOOOOOOODOO
gooddddoooooooooooooooon
000000000 10.10+ 5.68%0 K ab’ b0 0O O
6.97+ 6.09%0 000000 435+ 3.78%0 pd 0.05vs
000 ; Figs. 2,30

3. 000no
0000 GODOOOOCDA0DOOO00OO0DOO

J Cardiol 2006 Jun; 4171 603 293—-297



20 %
i 1
18 =
EI16
014 o
%12 =
cl10 e
[O) =
g © . G
< 6 o
o 4 .-.
2 i A
a
(0]

Saline F(ab), fragments Immunoglobulin

Fig. 3 Plaque area in aortic root of apolipoprotein E-
deficient mice
Images of stained lesions were digitized by personal
computer, and the percentages of the lesions were mea-
sured. The area of aortic lumen is 100%. Lesions of
immunoglobulin treated groups were reduced compared
with control groups. Differences were observed
between control and immunoglobulin treated groups,
but not between control and El ab’ [} fragment treated
groups. Data are the mean lesion areas from eight sec-
tions.
Op0 0.05vssaline.
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Fig. 2 Effects of late administration of ] ab’[} frag-
ments and immunoglobulin on fatty streak forma-
tion
Sections of aorta were stained with oil red-O at the aortic
valve. | esion areas were marked in controll ACland
El ab’ [}, fragmeni] B(ireated mice. Lesion areas were
lower in immunoglobulifl Clireated mice. Arrows indi-
cate atherosclerotic plagues.

Magnificationx 50.
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Fig. 4 Immunohistochemistry of CD4" cellsin aortic

plaque

Expression of CD4" cells in salin@ A El ab' [} frag-
merill BCand immunoglobulifl CCireated mice are shown.
The CD4 positive cells are shown by arrows. The intensi-
ty of staining for positive cells was semiquantitatively
evaluated at representative sites in each group. Many
CD4" cells were found in the control mice. CD4" cells
in Bl ab’ [} fragment and immunoglobulin treated groups
were fewer than in the control group, and lowest in the
immunoglobulin treated group.

Magnificationx 100.
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