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Effects of Vasoactive Intestinal Peptide on M1/M2 Polarization and Related Cytokines in Alveolar
Macrophages

HUI Yi!, WEI Hailiang®®, YAN Shuguang', LI Jingtao®®, SHI Jie>*"(1.College of Basic Medicine, Shaanxi University of
Chinese Medicine, Xianyang 712046, China, 2.The Affiliated Hospital of Shaanxi University of Chinese Medicine, a.Department
of General Surgery, b.Department of Infectious Disease, c. Department of Respiratory, Xianyang 712000, China)

ABSTRACT: OBJECTIVE To observe the effects of vasoactive intestinal peptide(VIP) on M1/M2 polarization and related
cytokines of alveolar macrophages(AM). METHODS Lipopolysaccharide(LPS) combined with interferon-y(IFN-y) and
interleukin-4(IL-4) combined with interleukin-13(IL-13) were used to induce M1/M2 type polarization of AM, and then VIP
(10%-107° mol-L™") was used to intervene the polarization of AM. The co-expression of M1 type AM marker CD86 and
pro-inflammatory factor interleukin 6(IL-6) and co-expression of M2-type AM marker CD206 and anti-inflammatory factor
interleukin 10(IL-10) was determined by immunofluorescence double standard method. Expression of IL-6, tumor necrosis
factor-o( TNF-a), IL-10 and arginase-1(Arg-1) in cell supernatant was detected by ELISA. The macrophage surface markers
CD86, CD206 and macrophage related factors IL-6, TNF-a, inducible nitric oxide synthase(iNOS), IL-10, Arg-1 and chitinase
3-like 3(Yml) were detected by RT-PCR. RESULTS After induction by LPS combined with IFN-y and IL-4 combined with
IL-13, AM was polarized to M1/M2 type respectively. The activation and release of pro-inflammatory factors IL-6, TNF-a and
iNOS related to M1 and anti-inflammatory factors IL-10, Arg-1 and Ym1 related to M2 were significantly higher than those in
the uninduced normal group(P<0.05). Interference with different concentrations of VIP(108-107% mol-L™") could down-regulate
the activity and expression of M1 type AM and related inflammatory cytokines IL-6, TNF-a and iNOS(P<0.05). The activity and
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expression of M2 type AM and related anti-inflammatory factors IL-10, Arg-1 and Yml were up-regulated(P<0.05).
CONCLUSION VIP can inhibit AM M1-type polarization and reduce the activation and release of inflammatory cytokines
IL-6, TNF-o and iNOS. It can promote AM M2-type polarization and increase the activation and release of anti-inflammatory
factors IL-10, Arg-1 and Yml, suggesting that VIP may inhibit the inflammatory response and play a protective role in lung
tissue by regulating the M1/M2-type polarization of AM in the process of pulmonary inflammation.

KEYWORDS: vasoactive intestinal peptide; alveolar macrophages; polarization of M1/M2 macrophages; inflammatory cytokines
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Fig. 1 Identification of alveolar macrophages
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A UL ) RNA ULE . 7+ BIE, A JC RNase )
75%Z.BE 1 mL, IWHENA1)E, 4 °C, 10 000 r'min~',
B0 Smin, #F LW, AT T RNA DIE
5~10 min, KUTHERT 20 uL DEPC /K, kT
—80 C kA8 M AR A7 VL% . @RNA % 5% i
cDNA: 4% U sk iR G Ui I el PT KW,
RBEEIRZR A 20 uL, 25fF: 25 °C 5 min, 50 C
15 min, 85 °C 5 min, 4 °C 10 min, @RT-PCR:
PCR MR MIEZ N 10 uL, Hi b FHLIwE
0.4 uL, cDNA 4 pL, DEPC 7K 5.2 uL, SYBR Green
10 uLo, Jig&fF: 50 °C 2 min, 95 °C 10 min;
95°C 30 s, 60 C 30 s, 40 MEIR, il il
2, mABHRLL 2788 AT AT SIS L 1,

#*1 PCREIHF7F
Tab.1 PCR primer sequence
kK 519 751
GAPDH  Forward 5°- ATGGGTGTGAACCACGAGA -3’
Reverse 5°- CAGGGATGATGTTCTGGGCA -3°
IL-6 Forward 5’-CACAGAGGATACCACTCCCAACAGA-3’
5’- ACAATCAGAATTGCCATTGCACAAC-3’
5’- AGCACAGAAAGCATGATCCG-3’
5’- CTGATGAGAGGGAGGCCATT-3’
5’- TTGGCTCCAGCATGTACCCT-3’
5’- TCCTGCCCACTGAGTTCGTC-3’
5’- GCTGGACAACATACTGCTAACCG-3’
Reverse 5’- CACAGGGGAGAAATCGATGACAG-3’
Arg-1 Forward 5°- ATCGTGTACATTGGCTTGCG-3’
5
5
5
5
5
5
5

Reverse
TNF-a Forward
Reverse
iNOS Forward
Reverse
IL-10 Forward

- CGTCGACATCAAAGCTCAGG-3’
- TGGAATTGGTGCCCCTACAA-3’
- CCACGGCACCTCCTAAATTG-3’
- TGCCGTGCCCATTTACAAAG-3’
- ATTGATCCTGTGGGTGGCTT -3’
- AACAAAGGGACGTTTCGGTG-3’
- TCCTTCTGCCCAATGTTTGC-3’

Reverse
Yml Forward
Reverse
CD86 Forward
Reverse
CD206 Forward

Reverse

Chin J Mod Appl Pharm, 2021 September, Vol.38 No.17 -2055 -



2.6 Gl Eamr

KM SPSS 18.0 #4784 434, R
GraphPad Prism 7 3 F#EAT BB 23 o 80 80dE L)
Xts Fon, AN BCRHREE T 2500
(oneway-ANOVA), B LR H ¢ K256 A P<0.05
RZEFAGIAEE L
3 ZR
3.1 VIP %t LPS B4 IFN-y 550 M1 B B
W2 AR 12 CD86 M AR 4 ¥ IL-6 ik 15

CD86 5 1L-6 T 5 JERbR I 25 5 R | 1E
HAHAUE D& CD86 Ml IL-6 ik, HIEGIRAT#L
555 LPS HKA IFN-y FIFE, M1 Ut 05 20 e
bra&d CD86 Fl IL-6 PHI: A% & i EH 2, o
S B e, HLBE & IR 41(P<0.05), &
B o e 2 A ) ML ARk VIP 9 24 h )5,
CD86 Fl IL-6 [H: 4t 5 1 250l /0 , 5 i B ]
By, Hp VIP-1, VIP-2 415 LPS+IFN-y 41t
B B VEXE S (P<0.05), VIP-3 #4155 LPS+IFN-y
HILBER TR E L SERILE 2,

CD86 IL-6 DAPI Merge

100 pm 100 pm 100 pm 100 pm
.

VIP-34 VIP-241 VIP-141 LPSHFN-y#H TEH4

mm CD86 IL-6

n

0.5} N 5 -
0.4} - 22,
B 0.3+
* .
Kool

0.1+

0

.0

IE#4H LPS+ VIP-14 VIP-24 VIP-34

IFN-yH

2 VIP xf M1 A it i B %% 40 f 47104 CD86 A7 IL-6 &
B &R KR (R K AAT,  400%)
HIE®WAWE, YP<0.05; 5 LPS+HIFN-y 41th%, 2P<0.05.
Fig. 2 Effects of VIP on expression of CD86 and IL-6
protein markers in M1 type alveolar macrophages
(immunofluorescence double label, 400%)

Compared with the normal group, "P<0.05; compared with the LPS+
IFN-y group, ?P<0.05.
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Fig. 3 Effects of VIP on expression of CD206 and IL-10
protein markers in M2 type alveolar macrophages
(immunofluorescence double label, 400x)
Compared with the normal group, "P<0.05; compared with the IL-13+
IL-4 group, 2P<0.05.
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Fig. 4 Effect of VIP on the contents of IL-6 and TNF-a in

the supernatant of alveolar macrophage culture solution
Compared with the normal group, "P<0.05; compared with the LPS+
IFN-y group, »P<0.05.
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Fig. 5 Effect of VIP on IL-10 and Arg-1 in the supernatant
of alveolar macrophage culture solution

Compared with the normal group, VP<0.05; compared with the IL-13+
IL-4 group, ¥P<0.05.
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Fig. 6 Effect of VIP on mRNA relative expression levels of
alveolar macrophage markers CD86, IL-6, TNF-a and iNOS

Compared with the normal group, "P<0.05; compared with the LPS+
IFN-y group, 2P<0.05.
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Fig. 7 Effect of VIP on mRNA relative expression levels of
alveolar macrophage markers CD206, IL-10, Arg-1 and Ym1

Compared with the normal group, "P<0.05; compared with the IL-13+IL-4
group, 2P<0.05.
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