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Abstract: The aim of the present study was to explore a sensitive, stable and reliable method for evaluating
the phagocytosis, in which RAW264.7 macrophages engulfed GFP- Escherichia coli was tested by high-content
screening technology. The study was conducted to optimize the method in evaluation of traditional Chinese
medicine in the promotion of macrophage function. By testing macrophages at different ratio of bacteria to
cells (multiplicity of infection, MOI), and at different incubation time, we optimized a high content screening
method and the experimental parameters to determine the impact of bacteria in macrophages (fluorescence
intensity index =be swallowed bacteria/macrophages). The method was used to determine whether Dendrobium
moniliforme (DM) have effects on macrophage phagocytosis. The results show that the index has a positive

Wks H W 2016-11-28; & 1H H3H: 2017-01-03.

BEEWH: ExRARREESTIE (81274026); ANVEATILE B H (201507002); 2017 Eb R R “HwR+H0HR 7 LH-FZ
SFIPIN RBE AR R 5T 6 @i

*J@ AAE # Tel / Fax: 86-10-88468257, E-mail: zhaorunhuai@sina.com;
Tel / Fax: 86-10-66933325, E-mail: baizf2008@126.com

DOI: 10.16438/j.0513-4870.2016-1133



+ 738 - #2243} Acta Pharmaceutica Sinica 2017, 52 (5): 737 —744

relationship with MOI values, and the highest index was observed at incubation time of 1.5 h. The optimized
conditions was 1x10* cells/well with a MOI of 50 : 1 (bacteria : cells) with incubation of 1.5 h. Under this
condition, the relative standard deviation (RSD) was less than 10% in the precision test. Using the method to

detect DM regulating macrophage phagocytosis experiment results showed that in 0.31-2.50 g-L™' concentration

range, DM has a dose-response effect in promoting phagocytosis. We successfully established the method for

evaluation of macrophage phagocytosis, and proved the activity of DM in promotion of macrophage phagocytosis.
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Figure 1 Influence of different incubation time (0.5, 1, 1.5, 2 h) on intracellular bacterial infection of macrophage cell. ~A: Represen-
tative pictures of macrophages infected with GFP- E.coli in different incubation time, taken by high content screening.  “DAPI” panels
was the nucleus which was stained by 4',6-diamidino-2-phenylindole dihydrochloride; “GFP-E. coli” panels represent GFP-Escherichia
coli; “Merge” panels was that the nucleus images merged with GFP- E. coli images. The right-hand panels (Green-circle) show that
green line circle out of the cells. The coil size corresponds to the cell size. The bacteria within the coil were swallowed by cells. B:
Influence of different incubation time on average fluorescence intensity index ( n=3, RSD<10%), under the multiplicity of infection
(MOI) values for 50. Fluorescence intensity index represents the fluorescence intensity of bacteria swallowed by the average macro-
phage in a well
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Figure 2

Influence of different multiplicity of infection (MOI, 12.5, 25, 50) on intracellular bacterial infection of macrophage cell.

A:

Representative pictures of macrophages infected with GFP- E. coli in different MOI, taken by high content screening. B: Influence of
different MOI on average fluorescence intensity index ( #=3, RSD <5%), under incubation time for 1.5 h
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Figure 3 Influence of co-treatment with different concentration

of Dendrobium moniliforme (DM) on macrophage activity.
DM-treated groups incubated in 0.31, 0.63, 1.25,2.5 g L™ of DM
on macrophage activity, detected by CCK8 method. The group
unincubated in DM served as a control group. n=3, X=s.
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Figure 4 Influence of co-treatment with different concentration of DM on intracellular bacterial infection of macrophage cell. A:
Representative pictures of macrophages incubated with different concentration of DM and lipopolysaccharide (LPS), then infected with
GFP-E.coli, taken by high content screening; B: Influence of co-treatment with different concentration of DM and LPS on phagocytic
percent. Fluorescence intensity index represents the fluorescence intensity of bacteria swallowed by the average macrophage in a well.
The group unincubated in DM served as a control group, LPS-treated group served as a positive drug group.  n=3, x=s.  P<0.01 vs
control group; *4P<0.01 vs positive drug group
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