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Effects of salidroside on the secretion of inflammatory mediators induced by
lipopolysaccharide in the co-culture of rat alveolar macrophages and type II

alveolar epithelial cells
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Abstract: The aim of the present study was to investigate the effect of salidroside (Sal) on inflammatory activation induced by lipo-
polysaccharide (LPS) in the co-culture of rat alveolar macrophages (AM) NR 8383 and type II alveolar epithelial cells (AEC II) RLE-
6TN. CCK-8 colorimetric method was used to detect cell proliferation percentage. The enzyme-linked immunosorbent assay (ELISA)
was used to determine the content of tumor necrosis factor alpha (TNF-a), macrophage inflammatory protein-2 (MIP-2) and interleukin-10
(IL-10) in the supernatant. Western blot was used to examine the expression levels of phosphorylated AKT (p-AKT) and total AKT
protein. The results showed that pretreatment of RLE-6TN cells or co-culture of RLE-6TN and NR 8383 cells with 32 and 128 pg/mL
Sal for 1 h, followed by continuous culture for 24 h, significantly increased the cell proliferation (P < 0.05). Compared with control
group, 32 and 128 pg/mL Sal pretreatment significantly increased the ratio of p-AKT/AKT in RLE-6TN cells (P < 0.05). Pretreat-
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ment of 32 pg/mL Sal not only inhibited the secretion of TNF-a and MIP-2 by NR 8383 cells induced by LPS (P < 0.05), but
also enhanced the inhibitory effect of RLE-6TN and NR 8383 cells co-culture on the secretion of TNF-a and MIP-2 by NR 8383 cells
induced by LPS (P < 0.05). In addition, 32 pg/mL Sal pretreatment promoted LPS-induced IL-10 secretion by NR 8383 cells (P <
0.05), and enhanced the promoting effect of co-culture of RLE-6TN and NR 8383 cells on the IL-10 secretion by LPS-induced NR
8383 cells (P < 0.05). In conclusion, Sal may directly inhibit LPS-induced inflammatory activation of AM (NR 8383), promote the
proliferation of AEC II (RLE-6TN) through PI3K/AKT signaling pathway, and enhance the regulatory effect of AEC II on LPS-induced

inflammatory activation of AM.
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Fig. 1. Effects of salidroside (Sal) on the ratio of p-AKT to
total AKT in RLE-6TN cells. After 1 h of 0, 2, 8, 32 or 128 pg/
mL Sal pretreatment, cells were cultured for another 12 h, and
Western blot was used to detect the expression levels of p-AKT
(56 kDa), total AKT (56 kDa) and B-actin (43 kDa) in RLE-6TN
cells. The uppers were the representative results of Western blot,
and the lowers were the ratio of p-AKT to total AKT, normalized
to B-actin. The data are expressed as the mean + standard deviation

of six independent experiments. P < 0.05 vs control group.

A1 1% RE*TRLE-6TN i 58 5 45 49 %7k
Table 1. Effects of salidroside (Sal) on the cell proliferation percentage of RLE-6TN cells

Time (h)
Sal (ug/mL) p 3 o
(100.82 = 5.12)% (98.11 = 6.20)% (100.22 = 4.21)% (99.35 = 5.37)%
(99.24 + 4.33)% (99.21 + 5.32)% (100.63 + 5.89)% (102.47 = 4.25)%
8 (100.42 + 5.69)% (101.72 + 6.38)% (103.78 + 6.27)% (10433 £ 5.78)%
32 (99.45 + 6.78)% (103.84 + 7.25)% (108.58 + 5.23)% (110.49 + 5.64)%"
128 (101.21 = 6.37)% (104.47 = 7.29)% (109.47 + 4.68)%* (111.58 + 6.27)%"

Mean + SD, n=8. P < 0.05 vs 0 h group at the same dose level; “P < 0.05 vs 0 dose group at the same time level.

k2. 41 F st 3 FARLE-6TNA=NR 8383 40 I3 76 & 2% 64 %)

Table 2. Effects of salidroside (Sal) on the cell proliferation percentage of co-cultured RLE-6TN and NR 8383 cells

Time (h)
Sal (ug/ml) 0 6 12 24
0 (101.21 £4.98)% (97.86 + 5.34)% (97.63 £5.29)% (98.17 £3.57)%
(100.11 + 3.32)% (96.52 £ 6.49)% (98.08 £4.61)% (99.24 + 5.38)%
(99.27 £ 4.09)% (97.24 £4.73)% (99.62 +£4.16)% (101.38 £4.67)%
32 (100.52 £ 4.15)% (101.05 £5.35)% (103.88 £ 4.54)% (108.89 £ 3.23)%*
128 (99.87 £5.28)% (99.98+ 4.56)% (103.62 £ 5.52)% (109.37 £ 4.28)%*

Mean + SD, n = 8.

"P < 0.05 vs 0 h group at the same dose level; “P < 0.05 vs 0 dose group at the same time level.
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H p-AKT/AKT LLAE 3360 (P < 0.05, K& 1).
2.3 SalXLPSIEFRLE-6TNZ/FINR 83834014 5ih
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7 TNF-o & 845 R U1El 2 fror « Sal Xf LPS #5%
RLE-6TN 4 g /3 % TNF-a 50 (P > 0.05), {HAE
A LPS 55 NR 8383 4 ffi 43 TNF-o (P < 0.05);
NR 8383 HI RLE-6TN 41 Jifd 3£ 5% 77 i [£ X LPS 5 &
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G TR B X — BRIRALSE (P < 0.05).

1200 A
I .
" if
900
2 —
= i |
£ 600 -
14
'8
z
'—
300 -
P>0.05
R
0 —= —
LPS (1 ug/mL) + + + + + +
Sal (32 pg/mL) - + - + - +
RLE-6TN  + + . . & 4
NR 8383 - - + + & +

2. 4L RAFAT G 2 45 S RLE-6TNE/FINR 838341 /it 5>
UWATNF-auft 5

Fig. 2. Effects of salidroside (Sal) on the secretion of TNF-a in
lipopolysaccharide (LPS)-induced RLE-6TN or/and NR 8383
cells. RLE-6TN or NR 8383 cells were grown either alone or
in co-culture with each other. Cells were treated with 1 pg/
mL LPS for 24 h alone or with 32 pg/mL Sal pretreatment for
1 h. Enzyme linked immunosorbent assay (ELISA) was used
to determine the content of TNF-a in supernatant. The data are
expressed as the mean + standard deviation of six independent

experiments. P < 0.05.
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FRIIX — PN (P < 0.05).
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Ui 4 fras, Sal (32 pg/mL) % LPS (1 pg/mL)
7% 5 RLE-6TN 40 iy 43 ¥k TL-10 ¢ §4 Wi (P > 0.05),
{E3E 10 LPS 55 NR 8383 4 ffl 4344 IL-10 (P > 0.05),
NR 8383 il RLE-6TN 4 Jifd H£ 3% 7% e 4 fin LPS i 3
Y8 1 53 TL-10 (P < 0.05), i Sal AEHN58 3L 5% 77 (1)
KGR (P < 0.05),

3 g
L1 5 RA RSy Sal BB 4 AE FI7E S0 A0 40 i

8 000

6 000 -

4000 -

=T
L

MIP-2 (pg/mL)

2000

TP
0 L1 ==

LPS (1 pg/mL)
Sal (32 pg/mL)
RLE-6TN

NR 8383 - - + + +

+
+
+

+I
' -
1
+I
+ 4+ + +

3. LR X AR 2 Bl 5 FRLE-6TNER/HINR 838341 i 43
WAMIP-2 ] 5

Fig. 3. Effects of salidroside (Sal) on the secretion of MIP-2 in
lipopolysaccharide (LPS)-induced RLE-6TN or/and NR 8383
cells. RLE-6TN or NR 8383 cells were grown either alone or
in co-culture with each other. Cells were treated with 1 pg/
mL LPS for 24 h alone or with 32 pg/mL Sal pretreatment for
1 h. Enzyme linked immunosorbent assay (ELISA) was used
to determine the content of MIP-2 in supernatant. The data are
expressed as the mean + standard deviation of six independent

experiments. P < 0.05.
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Fig. 4. Effects of salidroside (Sal) on the secretion of IL-10 in
lipopolysaccharide (LPS)-induced RLE-6TN or/and NR 8383
cells. RLE-6TN or NR 8383 cells were grown either alone or
in co-culture with each other. Cells were treated with 1 pg/
mL LPS for 24 h alone or with 32 pg/mL Sal pretreatment for
1 h. Enzyme linked immunosorbent assay (ELISA) was used
to determine the content of IL-10 in supernatant. The data are
expressed as the mean + standard deviation of six independent
experiments. P < 0.05.
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