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Immunoenhancing Effect of 1,2-Benzopyrone on the Oxidative Burst Activity to
Phagocytic Response of Canine Peripheral Blood Phagocytes
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Abstract : 1,2-benzopyrone can stimulate macrophages to increase the ability of phagocytosis. Peripheral blood
polymorphonuclear cells (PMN) and macrophages destroy microbial organisms with reactive oxygen species (ROS),
called oxidative burst activity (OBA). This study was undertaken to determine whether 1,2-benzopyrone affects the
OBA on the phagocytic response of canine peripheral blood phagocytes. The OBA of phagocytes in the addition or
absence of latex beads was analyzed by flow cytometry system using dihydrorhodamine 123 (DHR). The direct
treatments of 1,2-benzopyrone have no effect on the OBA of peripheral blood mononuclear cells (PBMC), PMN and
monocyte-rich cells regardless of addition of latex beads. When latex beads are added to PMN, the OBA of PMN
was remarkably enhanced by culture supernatant from PBMC but not PMN treated with 1,2-benzopyrone. Similary,
it was also enhanced by human recombinant (hr) TNF-o.. However, when latex beads were not added to PMN, its
OBA was not enhanced by culture supernatant from either PBMC or PMN treated with 1,2-benzopyrone. The OBA
of latex beads-phagocytized PBMC and monocyte-rich cells was not enhanced by culture supernatant from either PBMC
or PMN treated with 1,2-benzopyrone. These results strongly suggested that 1,2-benzopyrone has an immunoenhancing
effect on the OBA of PMN when phagocytic response occurred only. This enhanced OBA may be mediated through
active humoral substance(s), such as TNF-o, produced by PBMC stimulated with 1,2-benzopyrone.
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Fig 1. The direct effects of 1,2-benzopyrone on the OBA of

PMN. A, PMN without latex beads. B, PMN phagocytized
with latex beads. The data represent mean =+ SE (n=3).
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Fig 2. The OBA of PMN by culture supernatant from PBMC
treated with 1,2-benzopyrone. A, PMN without latex beads.
B, PMN phagocytized with latex beads. The data represent
meant SE (n=3). **p <0.01, compared to control (0%).
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Fig 3. The OBA of latex beads-phagocytized PMN by culture
supernatant from PMN treated with 1,2-benzopyrone. The
data represent meant SE (n=3).
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Fig 4. The direct effects of 1,2-benzopyrone on the OBA of
latex beads-phagocytized PBMC (A) and monocyte-rich cells
(B). The data represent meant SE (n=3).
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Fig 5. The OBA of latex beads-phagocytized PBMC (A) and
monocyte-rich cells (B) by culture supernatant (25%) from

PBMC treated with 1,2-benzopyrone. The data represent
meant SE (n=3).

7 &
OBAZ 243l SsiMe 588 A8g Ads)or Jo.
DHR2- ﬂow cytometryS ©| 83t OBAS 4T o) 7

7kl FE Rk laser G4 AlFEEIL E—l—ﬂc’*“/}n v YA
2l DHRe| AHr2o] AX=E 33t H,0,0 Hel4e
2 wesh, 33E2Q rhodamine 123 (RHO)E AHs}= o]
HEZZA B mitochondria®] &2457] o] =212] BT
= ox AE YellA v JehA ol Latex bead B3
7} BRIAEE g Ede] FAR Q) Eaukgo] dojd
% gz 2o wigl OBAOIE A3 F&FE vAA &UTt
12V} DHRS AZEE 2-f2e] F#a7] bl g4°]
dojubr] e Mo @AoEE RHOE Ak} EE vkSo]
LA o 2 Jojudt?, whihA] gAAMTE HaHkeo] dof
U] ke o), H4ge] OBA g Ueile Zleg 1Bl
B A7 QJMW PBMCE B241k-3] 31°] monocyte-
rich cell B0} ¥ OBAXE ESt}l. ©|3-2 PBMC 9
of] Ehalztg-o *‘40:] kA = FEEI)F 0% AT Bol X



240 A@o} -
200

> A

2

3 1501

£

3

& 100+

@

(&}

w

o

S 50{

[

0 25
PMN culture supernatant (%)
200
B

=

c 1501 -
9

£

53

S 100

()

Q

17p]

o

S 501

>

o

0 25
PMN culture supernatant (%)

Fig 6. The OBA of latex beads-phagocytized PBMC (A) and
monocyte-rich cells (B) by culture supematant from PMN
treated with 1,2-benzopyrone. The data represent meant SE
(n=3).
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Fig 7. The OBA of PMN by TNF-«r (1 ng/ml) and culture
supernatant (25%) from PBMC treated with 1,2-benzopyrone.
A, PMN without latex beads. B, PMN phagocytized with
latex beads. I: Control cells (medium alone), I1: Culture super-
natant (25%) from PBMC treated without 1,2-benzopyrone,
HI: Culture supernatant (25%) from PBMC treated with 1,2-
benzopyrone, IV: hr TNF-a (1 ng/ml). The data represent
meant SE(n=3). **p <0.001, compared to control.
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