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[(FZE] B MU B 400 (BV2) Bk A BE SRR B A8 (PTH) ST RAE LI . 753« 4 X BUE KW BV2
A5 A AL ML BERUAL[ R Z2 08 (LPS) 100 pg-L™" + T4 FE -y (IFN-y) 10 pg-L "], M1 F{FHE41[ LPS 100 pg-L~" + IFN-
y10 pg-L™' + PTH 0.4 g-kg '], M2 BERIZH [ (A0 ML A 4 (IL4)20 pg- L' ], M2 FAFHE2H [1L4 20 wg-L~' + PTH
0.4 g-kg™" ], 45 LIAE R A3 3 I FIC S8 W BRI 52 ( ELISA) K50 41 0 1= 3 +F b 98 25 38 I8 F-o ( TNF-@t) , — AL EL (NO) , F|
LA FR-10 (TL-10) ALK -8, (TCF-B, ) K& & , (i FI 52 0 585 e 1t 3 4 W4 =X S i (Real-time PCR) i ) 44 g i —
A5 S A/ (INOS) & B2 -1 (Arg-1) mRNA (17K, 8 1 5 2 Bk 75 ( Western blot) £ il 41 g b iNOS, p-STATI ,p—STAT3,
Arg-1,p-STATO R R KXE M . R 5 LA LE M BB 35 TNF-o,NO & & B & F+ 5 (P <0.01) , 4l il iNOS mRNA,
iNOS, p-STATL, p-STAT3 2 H /K- W% FH & (P <0.01) , 15 M1 BIRLZH LA, M1 A7 38 2 13 TNF-a ) NO 9 & i 3% T A
(P <0.01),4f /{8 iNOS mRNA 2 2 Fi# (P <0.01) ,iNOS, p-STAT1 , p-STAT3 & 47K T B I F# (P <0.05,P <0.01), 57
F 2R L, M2 B RLAE A0 35 57 3 P TL-10 J TGF-B, & & 1 s (P <0.01) , 4 fifl Arg-1 mRNA, Arg-1,p-STAT6 4 1K F i
FETE(P<0.01), 5 M2 AV e, M2 R A7 4 b3 v IL-10 K& TGF-6, &M B EiH (P <0.05,P <0.01), 40 /i Arg-1
mRNA 7K, Arg-1 J p-STAT6 25 17KV B g [ (P <0.05,P <0.01) . £if: F A7l LUl b 98 5 BV2 i Ak R EEHTRE .
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[ Abstract | Objective: To investigate the anti-inflammation mechanism of Pien Tze Huang ( PTH) via
regulating microglia polarization. Method: The experiment was divided into five groups, Blank, M1
[ lipopolysaccharide (LPS) 100 pg-L ™" + interferon-y (IFN-y) 10 pg-L '], M1-PTH group [LPS 100 pg-L ™"
IFN-y 10 pg-L ™' + PTHO.4 g-kg '], M2 group [ interleukin-4 (TL-4) 20 wg-L™'], and M2-PTH group [IL-4
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20 pgL.”'+ PTHO.4 g-kg ' ].
interleukin-10 (IL-10), and transforming growth factor-8, (TGF-B,) in the culture supernatant were measured by

The concentration of nitric oxide (NO), tumor necrosis factor-a ( TNF-a) ,

enzyme-linked immunosorbent assay (ELISA) , the levels of inducible nitric oxide synthase (iNOS) and arginine-
1 (Arg-1) mRNA were detected by real-time fluorescent quantitative polymerase chain reaction technique ( Real-
time PCR), and the expression levels of p-STAT1, p-STAT3, iNOS, p-STAT6, and Arg-1 were detected by
Western blot. Result: The concentration of NO and TNF-« of the culture supernatant, the level of iNOS mRNA, as
well as the level of p-STAT1, p-STAT3 and iNOS in M1 group, which were significantly increased (P <0.01) .
Compared with blank group, but the concentration of NO and TNF-a were down-regulated (P <0.01), and iNOS
mRNA (P <0.05), as well as the expression of iNOS, p-STAT1, and p-STAT3 was decreased (P <0.05, P <
0.01) after the invention of PTH in M1-PTH group compared with M1 group. The concentration of IL-10 and
TGF-B, in the culture supernatant, the mRNA level of Arg-1, as well as the levels of p-STAT6 and Arg-1 were
significantly increased in M2 group when compared with Blank group, addition to the concentration of IL-10 and
TGF-B, were up-regulated (P <0.05, P <0.01), and the expression of Arg-1 mRNA, the level of Arg-1, p-
STAT6 were enhanced (P <0.05, P <0.01) in M2-PTH group compared with M2 group. Conclusion: PTH

plays an anti-inflammatory role via regulating microglia polarization.
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L1 259 Kk A7 G A7 5 240 e 4y
AHIRAF LS 1607039) , A S5 &% 10% fif 4 1
15 8 22 R NN R B 5 400 Y 15 5 R PR 4G U ( CCK-8) 1t
Mg (R AE R A R A iS5 KV560) ;5 LPS
(2 H Sigma A A, it %5 025M4040V ) ; T ZH-y
(IFN-y) ,IL-4 ( 3¢ [&] Pepro Tech & ], it 5 43 ] 2
061798 ,021749) ; ia 4= L iF (BT W Z= 3 28w, dit5
18110506 ) ; ik & 1 i, 5 55 R -1 % %= ( £ [F Gibeo
ONE] S Ay ) R 2042337 ,2068817 ) ; DMEM =5 A
Kigt 4t (3¢ @ Hyclone 24 A, it 5 AE24921270) ;
TNF-o, IL-10 i 5K 42 2 W B 0 % ( ELISA ) 35 ) &
(£ 18 Diaclone 2\ &), 4t 5 43 Jill J& 210043T, 2010-
26); NO ELISA i ) & (3£ B RD 2 #, it 5
P163481) ; ¥ {4 K K 1-B, (TGF-B, ) ELISA {5 &
( Z£ [ Tnvitrogen 2\ A, #t 5 200353031 ) ; 55 I 2¢ 5%
€ it PCR( Real-time PCR) 06 4% 5% filg S 47 14 g (b ¢
SRS YR B A BR A | S 4 5 Dy PCS8OT,
PC3301); 51 ¥ K 2 M-1 (Arg-1) | JiF 5'-
CATATCTGCCAAAGACATCGTG-3', K & 22 bp, T
Wit 5'-GACATCAAAGCTCAGGTGAATC-3', K &
22 bp; iNOS | Ji% 5'-TGCCACGGACGAGACGG
ATAG-3', & Jf 21 bp, F U 5/-CTCTTCAAGCACCT
CCAGGAACG-3", K J& 23 bp; T il -3 -85 R it < il
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( GAPDH ) I % 5'-AAGAAGGTGGTGAAGCAGG
CATC-3", % FF 23 bp, Fiff 5'-CGGCATCGAAGGTGG
AAGAGTG-3" K 22 bp [ 4 T AW TR ( i) K
A PR~ " it & ] — 40 p-STAT6, p-STATI,
iNOS, p-STAT3 it & ( 3£ [& CST 2> ], #it 5 43 i A
565545,9167S,13120S,9145S) ; Arg-1,, TREM-2 $ {£&
(3£ SAB A ], #5543 01y 4801,5324) 5 8-Wl 5 &
F1 (B-actin) , ZHr Il FHr o, —Hi b FHi/ B s 2k
B () GCRE R RAEMBARA WA A, HZ 55510
AA128-1,A0208,A0216) .
1.2 Zpatk /B BT 40 MO BV2 28 Ml bk (1 B
FE B RN 40 )% |, 452 3111C0001CCCO00063)
1.3 {Y#% BSA124S B F K (b5 58 £ F
FHEFAER A BR 2 7)) 5371 B — S Ak 55 9748 [ 383K
KA IRBHE (D) A5 R E] ] 5 1500 B ES O AL (3
AN S B = AL T R A B ] ) ;s DK-8D AU %K i
E IR KB 5 (& 32 T R B EG AL 3R] ) s Power Pac U
BB RGE . ZRRE RS (EZEMEAF);
Synergy HIMF AU i34 ( 38 EMA B & A BRA ) 5
SW-OJ-1FD HY 3 TAE & (J5 4R B 05 M 22 F8 25 S
BARERAH) .
2 Hik
2.1 AiMEREFRAT I BV2 4046 60 58 4 B 5%
H DMEM( & 4%) +10% FBS + 1% PS, 4§ 2 d # ¥k
LR, 4K 2 90% 22 A mh M. T 37 C 5%
CO, , MU AR E G FRAE N R 3 . BbR 1 ~2 dfB 1K,
2 BV2 i EE H AR K R A AT 96 FLAR Ik 6
FLAR LAHEAT Je B2 ) S5 o
2.2 CCK-8 K] BV2 4 fs%6 >R A CCK-8 ik
K 475 XF BV2 4 L6 1 i sE . Al 96 FLAR,
20 M AR AR R 1 x 10" S H/ L, R Bk 100 pL,
Fitl 48 h 5, 3% 25 IHE5 373, A PBS ¥k 2 3 , 2K J5 fin
A A AN R e (0.2,0.4,0.8,1.6 g-L7") A
B B it 3 SR B A O SR A R & A A R AR
AR M, BARERE 6 NEFL,HE 45 h
&, LA CCK-8 10 pL, & F 37 C 5% CO, i)
KSR FEEE 3 bl AT EE AR K DI 450 nm Ab Y
W A — 2D B A% Vi B A8 A0 ML T A T R
DABA A8 A7 T — 20 S0 0 e i vk 2
2.3 W K WEEKRESRIN BV2 4
JL B B A A R S x 107 AS/mL, R )5
AR 6 FLAR,2 mL/fL. 29 24 h J5 T 40 xF
BRI, S MR IR 3 1 PBS S8 Pl vk 2 i, %
251 41, ML #E R 4 (LPS 100 pg - L°', IFN-y
- 50 -

10 wg-L°") ,M1 FAFH 20 (LPS 100 pg-L ™', IFN-y
10 wg+ L™",PTH 0.4 g-kg '), M2 #i &l (IL4
20 pg L"), M2 F -4 (1L4 20 pg- L', PTH
0.4 g-kg™ '),

2.4 ELISA ¥l TNF-a,NO,IL-10, TGF-B, & &
MR 3% F3E T TNF-, NO, IL-10, TGF-B ¥ Ji 1Y 46
42 R R0 S v B R

2.5 Real-time PCR #;{l] iNOS 1 Arg-1 mRNA A3
ik OB AHAM, INA trizol 1 mL, WRIT )5 = H 5
30 min, 2B RNA, JE47 300 5% 5% Sy 15 . 0 4%
.95 CA5M 4 min;95 °C 30 5,55 °C 1 min,72 C
1 min,38 PMEFF ;72 CHEM S5 min, K21 H
A A M B A mRNA AHXT A

2.6 R RPLEIIE R (Western blot) 46l & £ H 1Y
Feak R A L A, I A JBE B 6 S R D
F K B468 W0, vk 1 B46#% 25 min,4 °C 12 000 r-min '
B0 15 min, BCA 0@ e, MR R B KB &
WA MEJS U N Loading buffer, £ 20 B 55 & & 1, H
10% ) SDS-PAGE Hi 3k, & H 18 % 7 150 mA
120 minff 5 (1 ¥ % 2 PVDF i b, R ) & M B
M2 h J5,TBST V& Bk Ja , 20 #ll i A iNOS(1:1 000) ,
p-STATI (1:1000), p-STAT3 (1 : 2 000), Arg-1
(1:1000),p-STAT6(1:1 J3),B-actin(1:1 000) —
U4 CRHAMWE K. ZH0(1:1000) = {HFE
2 h,TBST ¥ ¥k 3 W e , U2 52 WK, >R H Image lab
HEAT BE G AL 3, R F R B A 1 iR A7 2 2 & 53 H o
2.7 geitsEsr R SPSS 19. 0 B4yt A al
Fr A B it R, DL v £ s RO, A Z [H) K
P ECR AT ¢ K g0, P < 0.05 2 22 % HoA 48 it 2
3 &R

3.1 X BV2 A ER T S A,
51,6 g-kg™",0.8 g-kg ™" ALIY 40T 9 2T 5
(P<0.05),0fi FAF# 0.4 g-kg™',0.2 g-kg ' 4 41
PR 1 TG W 3 R AR, DR AR SE BRI 2 R H R AT R
0.4 g-kg "MHFTHE, WEIL,

3.2 X} BV2 4ijfd TNF-o,NO,IL-10,TGF-B, £k
M 55 A R, M B RLZE 4 i | ) TNF-a
S NO ¥y 8 2 Ft 8 (P <0.01) 1 M1 4798 2H 240 Jfd
L5 TNF-a Jz NO & 58 M1 R 2 9 3 & fIK
(P<0.01) ;575 P4 hd, M2 #5780 49 4 fg | 3
) IL-10 5 TGF-B8, HF&EH W EHE M (P <0.01), H
M2 J f7 5 2 B M2 B AU 2 1 in Tk 3 (P <
0.01), W32,
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F1 F{FEX BV2 HEEEENRM (2 +s,n=6)
Table 1 Effect of PTH on BV2 cell proliferation inhibition(x +s,n =6)

£H 1) FAE/g kg ™! 248 i 9% 1k
2 - 1.081 +0.033
AT 0.2 1. 182 +0. 099
0.4 1.047 0. 118
0.6 1.238 £0.093"
0.8 1.278 £0. 0877

HES a4 Y P <0.05,YP<0.01,

®2 RAFEMNERELBRREAFIMREEFHZM(x£s,n=3)

3.3 XF BV2 4Hjg iNOS Fil Arg-1 mRNA 23k 19 5 1)
H525s B4 b, ML BRI 2 40 g op iINOS mRNA 3%
K E (P <0.01) 1 M1 F A7 g4l 5 M1 AR
MWL R ERFEM(P <0.01), 5 HALK
B, M2 A B2 A0 i P Arg-l mRNA & 3 B
(P<0.01),5 M2 4 b M2 F 4755 i i F+ &
(P<0.05) L% 3,
3.4 X} p-STATI, p-STAT3,iNOS & [1 % ik (19 5% il
55 [ e, MR AY 20 46 M b p - STATT

Table 2 Effect of PTH on concentration of pro or anti-inflammation cytokines in supernatant of BV2 cell(x +s5,n=3) ng-L~!
453 7 TNF-« NO IL-10 TGF-B,
=H - 238.205 +21.775 33.903 +5.285 28.750 +6.793 504.791 £115. 665

M1 A% LPS 100 pg-L.~" +TFN-y 10 pg L'
M1 H {73 LIPS 100 pg L~
M2 5

M2 J 15

+IFN-y 10 pg-L~
IL420 pg-L™!

1L-420 pg L' +PTH 0.4 g-kg '

1 065.337 +29. 457"

"+ PTH 0.4 g-kg ™' 848.533 7 +37.578%

79.832 +6.815" - -
58.283 +3.495Y - -
- 235.284 £22.237" 1 718.760 +73.607"

- 297.966 =10.947>) 2 008.929 = 105.684%

A 5 A R P <0.01; SRR Y P <0.05,Y P<0.01(F£3,4 ),

p-STAT3 ,iNOS fy £ ik i # F+/ (P <0.01), 5 Ml
FERVZH L #, M1 R 155 41 40 g v iNOS, p-STATI , p-
STAT3 #H M B # ik & W & (L (P < 0.05,
P<0.01), 575 [ 4 B, M2 £ A 41 40 i

%3 P{FE3 BV2 481 iNOS 1 Arg-1mRNA MIE (2 +s5,n=3)

p-STAT6 J Arg-1 ({9 %3k B % FH @ (P <0.01), 5
M2 #5580 20 [ M2y A1 5 20 40 i b p-STAT6 Al
Arg-1 TEHM RIEA B F & (P <0.05,P<0.01),
WE1,2,% 4,

Table 3 Effect of PTH on level of iNOS and Arg-1 mRNA in BV2 cell(x +s5,n=3)

205 billh=:s iNOS mRNA Arg-1 mRNA

2 H - 1.024 £0.208 1.010 £0. 147
M1 7 LPS 100 pg-L~" +IFN-y 10 pg-L~! 37.013 £13.018" -

M1 A {75 LPS 100 pg-L ™" +1FN-y 10 pg-L ™' +PTH 0.4 g-kg ™' 8.329 +3.039% -

M2 A L4 20 pg-L~! - 4.768 +1.223"
M2 A7 IL420 wg-L™' +PTH 0.4 g-kg ™' - 6.787 £0.529%
s A R ——
p-STAT3 A s 3G (D2 practin | o S S 5 D

A B c
pracin. [ : - A5 141D, M2 BRI . W2-PTH 41
A B C

AL 25140 ;B M1 BRI 4] ;C. M1-PTH 4

B 1 BV2 ZHf iNOS,p-STAT1,p-STAT3 T H RIXHE ik

Fig.1 Electrophoresis of iNOS, p-STAT1, p-STAT3 expression in
BV2 cells

El2 BV2 i p-STATG6, Arg-1 | [ 5Kk Bk
Fig.2 Electrophoresis of p-STAT6,Arg-1 expression in BV2 cells
4 itig

PTH B EAL G 4 0, H P40 & /) 4R 3% g in

.51 -
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x4 F{FEx BV2 4 iNOS,p-STAT1,p-STAT3,p-STAT6 ,Arg-1 F 80 (x +s,n=3)
Table 4 Effect of PTH on expression of iNOS,p-STAT1,p-STAT3,p-STAT6, Arg-1 level in BV2 cell (x +s,n=3)

45 il iNOS/B-actin  p-STAT1/B-actin p-STAT3/B-actin p-STAT6/B-actin  Arg-1/B-actin
2 - 0.117 £0.013  0.247 £0.075  0.096 +0.018 0.135£0.016  0.419 +0.077
M1 B LPS 100 pg-L ™" +IFN-y 10 pg-L~" 1.170 0. 174V 1.073 £0.104"  1.117 +0.065" - -

M1 8 LPS 100 pg-L™" +1FN-y 10 pg-L™" +PTH 0.4 g-kg ™' 0.723 £0.109" 0.869 +0.048% 0.751 +0. 144¥ - -
M2 LR L4 20 pg-L~" - - - 0.427 +0.091"  0.653 +0.053"
M2 FAH 11420 pg-L~" +PTH 0.4 g-kg ™' - - - 0.760 £0. 107> 0.855 0. 037

o3 3 PR B A U S S W 2, M kR, = b
3 U3 WO e, FLAE VR T 2008 MR 58, 9, DA &
2RI g BT g R i R RR R, B R AF R R
ST B T W] = ok R T L 3 I
FEBE /N B AL INOS 9 7K SF-, 25 35 I 1Y) f 8 ok B
g ARG 2 T Y B S IE B, PTH A8 4 py Al
DA 3 VR /0N B T 200 M 1 AW Ak, DA T S S A S 5
P B G 35 A 4 /0N BRI I AR E bR 100 o) H o
WA ARG RaE " . T &R ML B AR
JB2 J5T 7 4 B 32 43 WA R I - 4 NO |, TNF-o 55, 1]
J e M2 BB Ak B4 /0N B I 240 S I 4 46 IX T
IL-10, TGF-B 2" (Bt Sy T WAy PTH X /) i J3t 4
I ) A8 A 5 i R HG O P R AR R R BIL R, A S 5
Je R LPS K IFN-y if5'5 BV2 4l i fhy g M1 R Ak
BOAY JF F R A7 3 6 A5 7 AT T 10, A b A Al
% NO,TNF-a & AE B (9 W B2 >k PF A6 B 47 58 X
M1 748 AR A 7 B o JC R 40 i R 5 T4 7
S BV2 40 g M2 R Ak AR R IR I 40 A L v
i IL-10, TGF-8 1 % X ¥ J3 oK P74l A7 88 X M2
RGN MR Ak (1 52, ELISA A6 0 25 5 i , 6 LPS +
IFN-y %55 BV2 40 L% H 19 NO, TNF-a ¥ Ji 1]
SEIAIN, ZE 00 BV2 40 M kR M1 IR Ab A5 AL 2 il 2
T A7 T U5 M1 BSR40 i b 3 R e 5
W L AR, 32k PTH 0] LA M1 LAY Zh fE .
B—Jr T, 2 114 7555 BV2 4000 i g 10-10,
TGF-B e B2 B . I T, 26 B M2 U4 b 455 75 4y £
Tyo Mige PTH + il J5 3% £ 9 5 PR 7 o i ik — 2B 14
hn, #E R PTH HAG 1 5@ M2 BT gE 916 .

iINOS & NO £ pli it 7 v i 32 22 A9 i L il o
WFFEIE B, BV2 48 2 LPS % 5 & 4 M1 B fk )5
INOS Joit ik, PR I DAl 2 /0 e 5 40 il M1 A
WAL R PR G O R R -1 (Arg-l) S —
T RO s 4 6 il , 3 0 3 3o 0 9 400 B PN RS TR 1Y
e BEBR 1 NO By & 1, I 5 45 25 1 /DN I 5T 4 L & A
- 52 .

M2 BRE Ak B bR . o T BE— 25 R PTH Xt
BV2 4 i A6 1V B, AR SE 56 K I T BV2 41 i Bk
M1 BUH A AR & P 28 11 iNOS L) &2 M2 BRI 4% Ak 1 bk
A Arg-1 1) mRNA KKK R A Rk KF
GER R R AT T R E A H T LPS + IFN-y i 5
1) iNOS Kik b, o) —J7 T, F A7 5 ab 2R ] 8 42
HET IL-4 P50 Arg-1 235 L, X b 5A B4
ZHT R SR W A, R AT A R A /N I A0
SRR Y7 HE L EAE" | A S2 8t 535804 = w7 i BF
G253 50 AR AR 1 AN 38 78 38 78 40 W IE B T 1 479
TS /0N 5 440 AR Ak B TR

JAK/STAT jill f#f J2 P Al #f 28 R G A0 5 S0 F1 AR
PE LI SRR A ST B 9L B E 52 A AT LA
¥ STATs B9 B W2 Ak /K S, B F STATI K&
STAT3 il % 2 /1N 5 4t i & A M YA Ak ) o 224
538 %, 1 STATG 5 i ) & M2 AU Ak i) 5 2445 5
i IR A S TR A T STATL, STAT3 L
F STAT6 #1119 85 1R £k K F o 25 5L R v 47 8% Al
PLA ] LPS + IFN-y i S p-STATI J% p-STAT3 3
ik M, IR 3 IL4 35 5 19 p-STAT6 K3k [, X
5 IR 2 FT R S S 4 A5

L b2 I PTH AT R a8 5 /0 16 R 40 it
e Ak & ¥E BT 9 AE T, 3X T 58 S HL I DR B 4 it T o
USRS . SR, S A T 2 T — R, A
B 52 2%, HLrp o B R i 43 A /N S S5 200 1 A
e R #E TR A TR E— IR R

[&F k]

ZE R RE AR, /N IR JBT AE S Y AR 3R P R )
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ivd . T A /0N I BT AN T 2P IR R AE b i £ L
(T]. o [ b 77 996 B 36 2 75,2016 ,31(9) :982-985.
WA A AR SR, (A5 I T X L 2 4
Z 1 fk, hSOD1-G93A % Jt [H /)N BLUF 86 p38 MAPK &
B e ¥ Rk m e [ T]. o = 5250 07 ) 2 4k
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