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[ Abstract | Objective; To observe the effect of an active fraction of Polyrhachis vicina ( AFPV) on
systemic lupus erythematosus ( SLE) and its possible mechanism based on animal and cell models. Method :

Totally 60 SD rats were randomly divided into normal control group, model group, prednisone acetate group

(5 mg-kg™'), and high, medium and low-dose AFPV groups (400, 200, 100 mg-kg '). SLE model was
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replicated with bovine serum albumin-Freund’s complete (incomplete) adjuvant. Arthus reaction was observed to
study the effect of AFPV on the diameter of back skin redness in rats with SLE. The expressions of anti-double-
stranded DNA ( dsDNA ) antibody, complements 3 (C3), complement 4 (C4), immunoglobulin M (IgM),
interleukin-1 (IL-1), interleukin-6 (IL-6), interleukin-31 (IL-31) and interleukin-33 (IL-33) in serum were
detected by enzyme-linked immunosorbent assay. CD4 " T cells were isolated from the spleens of MRL/Ipr and
C57BL/6J mice at the age of 16 to 18 weeks by immunomagnetic beads method. The expressions of miR-200a and
miR-155 and the levels of zinc-finger-enhancer binding protein 1 (ZEB1) and suppressor of cytokine signalingl
(SOCS1) in CD4" T cells were observed to explore the effect of AFPV on SLE and its possible mechanism.
Result; Compared with the normal group, the diameter of back skin swelling in the model group was significantly
increased (P <0.01). Compared with the model group, the high and medium-dose AFPV groups significantly
reduce the skin redness on the back of SLE rats (P <0.05, P <0.01); Compared with the normal group, the
serum levels of IgM, IL-6 and IL-33 were significantly increased in the model group (P <0.05). Compared with
the model group, the serum levels of IgM, 1L-6 and IL-33 were significantly decreased after the intervention of
AFPV (P <0.05). Compared with the normal group, the expression of miR-200a was significantly decreased ( P <
0.01), and its target protein ZEB1 was significantly increased (P <0.01) in the CD4 " T cells of MRL/lpr lupus
mice. Compared with the model group, the expression of microRNA-200a increased significantly, the expression of
microRNA-155 decreased significantly (P <0.01), the level of ZEB1 decreased significantly, and the expression
of SOCS1 increased significantly after AFPV intervention (P <0.01). Conclusion: AFPV has therapeutic effect
on rats with SLE, its mechanism may be related to the regulation of miR-200a/ZEB1 and miR-155/SOCSI.

[ Key words ]
CD4 7T cells

active fraction of Polyrhachis vicina ; systemic lupus erythematosus ( SLE) ; Arthus reaction;

ARGV BRI (SLE) J&2 — M B M Z R85 . £
wEITAZ A S PR A B B e B ,
THNA KARBORTE A 5 U A G5 52 4 Wy i AL
A7, e R L ] i B4 A 2R 58RI 2 450 475 9 3%
L, AN B T IR O U L EBE, AR 2 R G
MRS %R e I AR 2 107, A &
AN 80/10 J1 ~100/10 T3, 2Pk AR ARl 4t
AT HALIR T A U R B, B 0 R
File 2 N FOLFEB TG SLE i B IhfE
WA B EUR N R T E G T AR

LR 22 R, SO Sl 5 22 i A o 2R 0 o,
5 WORE 22 R T B A, v [ g 5 AR A A U
TR, VR R PRSP AU B 2 BN SRR,
T 2805 4% T I 2 TR0 F20R B Sk = E G, R
MR 22 A, B IE0RG , R, v XD e, T 2 RRA
AR Yo AU TS VA L E R TEZ SN
Ty e ST v 48 R 2 A PR IE AR 5 AL, U
T2 WS 1R 2H 7> (AFPV) O #0178 22 30 W 28 ik
$e A AR O, B B i 24 B R H O
LR KW AFPY BAT P X LR 1k PR AR AT,
VIR A SN E TR AR € 'Y N
B X 2D B B — % IR 7 AE , HSCHR

- 66 -

B AR 2 KB Arthus 2 Fl MRL/Ipr R %
/NERUELIE CD4 " T 4ii iy, M %¢ AFPV X} SLE B3R 97 1
FH BT G AL, LA A F ) 5L A 7 57 0 TR A 4
SLE 254 $& ik — 5 1Y 285 B4R 35

1 #ra

1.1 ¥ SPF 2% SD K, /A& & 180 ~220 g,
JUVHBERR LR Sy o 3R L B 8 UE S SCXK
(#:)2014-0002 ; MRL/lpr R %5 /N B A1 C57BL/6] /)N
R, R o R e It B W) A 4% IE 5 SCXK (7))
2010-0001 , f¢& B H A ik 1 4w % 2018101801

1.2 24¥ 550 AFPV fy )" 74 v B2 24 AF 5% B fic
il 5 T R Uk JE A (i VLA 31 1 25 I A A FR A W, it 5
180182) ; s [ 58 4 ), I [ROAS 58 42 4 1 (36 H
Sigma /N Al , 1t 543 5] & SLBF9338V , SLBM7415V) ;
A E A (A REEREARA A, #5
A1080) ; K R BR & A (Tg) M, K ELAMA 3(C3),
C4, ML HUBLEE DNA (dsDNA) , [ 40 il 43R (IL) -1,
1L-6,1L-31,10L-33 , IgM [iff ¢ 4 328 W% it 0 72 ( ELISA)
R & (i R A A W R A BR A D S A i
CK-E30443R, CK-E30235R, CK-E30443R, CK-
E30721R, CK-E30076R , CK-E30418R , CK-E30646R ,
CK-E93759R,CK-E93645) ; Lk E &5 45 A E N



525 B4 18 1)
2019 49 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 18
Sep. ,2019

L(ZEB1 ) R4 ffy N 15 5 e 0l 7 1 (SOCST)
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1.3 Y& Synergy HI BRI ZIJRERGHRL (SE[E Bio-Tek
/5 H)) s LightCycler 480 11 %Y 52 H 26 5 1 3R A 5% =X
J2 W ( Real-time PCR) 1% ( %% £ Roche 2\ H]); TDL-
50008 FUAIG B ¥4 TR B0 L (10 2 s B AR )
FA1004 B8 K (RS BE KA ER ) 5 Wes™
2 H B F 58 & 3 0T & 48 (36 [ Protein Simple 23
Al

2 Hik

2.1 AFPV % KR Arthus 7 5 (4 5%

2.1.1 Srel GEBE KA Z BUERE SD KR 60 H,
BEMLS A 6 41, 43 9 A 1E 41, AR 2, S 1R Uk JE A
2Z1(5 mg-kg ™), AFPV 5 {5 4t 41 (400,200,
100 mg-kg ™" AR AL H IR ) o BRIEH 414h,
AR B AR ML S 0.2 mL, 36 W13 KK
A= 1M B -0 S AR, JE 3 R R A I A -
AR SE ], IE W 4L T 28K, dERIF 4R I
RPN B LR ESL 28 d,

2.1.2 FAEARAI 5 28 R OK R EB A 4
1% 4= 103 3 9 (U Bl ) , B s S& 0.2 mL,
T R s 5 2,4,6,7 h oK BT R Bk 21 b
12, I Je 45 2R BRUHR Bk I, 9 %2 1MLy €3, C4,1gM,
dsDNA ,IL-1,1L-6 ,1L-31,1L-33 25K .

2.2  MRL/lpr % /N B BE CD4™ T 48 iy miR-
200a, miR-155 [ % ik &% ZEB1 Ml SOCS1 /K F f1y
gt

2.2.1 CD4" T 4 Jf iy il 5 20 HE 6 F 3k 4b 3B
MRL/lpr J8 3 /N B, C57BL/6], TG 1 3 55 T B M ik,
By, BT 200 H G M L, A RPMI 1640 #5375t
5 mL, BF B, i 4 40 M & W, 1 000 r - min ' B L
5 min, 3% BV DA BEIR L 22 M (PBS)2 mL %],
1 000 r-min "B.0 5 min, % L&, fin A RPMI 1640
FiFe 4 mLIRS) o B B0 R 40 M8 g 0 WA 4
JL, A S PERERR 5> PEZE vh 1 mL,4 °C ,300 r+min "'
B0 5 min, 7 B . FHARRERE IR 3 e 5% vl 100 pL
FE I, i A $L CD4 (L3T4) MicroBeads ( /)N )
20 pL,4 CIFEREF 15 min, F 10 ~20 {5 5 2 40
TRBU) 43 VE 57 PRV TR A A AR, 500 5 min, 3¢ 1E . &
51 W A R T R R A3 5 % R K A B A
WREBN R, F AT 2 28 MR i Se i A . R A R R
AR sy EkE v, R AR H . FH PBS 500 L ¥4

BIRE R B AR, R PR 3 R NS T U A3
B4, PBS 1 mL ppily PHMEZE S CD4 T T e, H 4%
PEZE PR TE B Y ,4 °C,1 500 romin ' B0 5 min, 3
i, A 1 W, A PBS H OB k%, 4 C,
1500 remin "B .0> 5 min, 3% L3, E 1 &k, H
RPMI1640 1 75 K 20 Mg ¥ B 45 H o
2.2.2 Real-time PCR ¥l U6, miR-200a, miR-155
mRNA ik C57BL/6J(B6) KLY CD4 " T 4l Jy
IEHZH ,MRL/Ipr BLEY CD4 " T 41 g S A BY 2 |, ik %
F il e BE Y AFPV (7.5 mg-L™") + MRL/Ipr F&
) CDA™ T 40 ffl &y AFPV T Tl 4, B F 24 h,
3500 remin B0 15 min WA 40, trizol 30 BEER
20 M 0 A RINA el 306 26 S 5 | W iR A7 BB 5k, I
FEF &M K 25 C 10 min, 50 °C 30 min, 85 °C
5 min, DL sk 72 ) B EAT PCR 973, U6 S 4
%, PCR #1441} 95 °C 5 min;95 °C 10 5,55 C
305,72 °C 30 s, 4t 40 MFIF; )5, 65 °C ZE fif
5 ming L2 MO RORMIX KA R, LK EE 6 K,
0% % %k U6 L Ui (17 bp) 5'-
CTCGCTTCGGCAGCACA-3", F ¥ (16 bp) 5'-
TGGTGTCGTGGAGTCG-3"; miR-200a | ¥ (21 bp)
5'-GCCGTCTAACACTGTCTGGTA-3", F i (22 bp)
5'-CCTACGCCACAATTAACAAGCC-3"; miR-155 |-
% (24 bp)5'-CGCCATGTTTAATGCTAATCGTGA-3",
T % (22 bp)5'-TTCCAGAAACCGATCAGAGTGT-3',
2.2.3 HH %R ( Western blot) £ 1ll] ZEBI
1 SOCS1 AR FEE A4l 2.2.2 30 0% CD4™ T
MM T 6 fLAR R IR, I N IE WA B AL RN 45 2
W, BRI A AIMA T IR, IF H 24FAR
RULA A SR FRS F2 70, 15 9% 24 h PBS YUk 2 WK, B
SRR AL, fin A LA T oK 2% 30 min, 4 C %
£ 12 000 r-min ™' B0 15 min, B I35 W, F BCA
BEAE R, e RO TE RS RS, %R
A& T M A —$3t ZEB1 (1:40) F1 SOCS1 (1:25)
2 R IA 5, ZEBL HUAA R B2 R 1] Wes J G2 414
I IR FE AR, I 15345 2R B AR O K BE AL
2.3 AFPV () GC-MS 43"
2.3.1 AR AL BR AL B kAR AL, 2R
TR (1:1)20 mL {2 %5 1% , 7 51 KOH-MeOH %
W (0.4 mol-L™")10 mL, ¥EI5IR 2], £40 C FE R
7K 30 min, I A B 467K 20 mL, # &, 18 5 )2 15 W
S B b 3 W] PO R AR B 10 A5 4 Sy 3 o0 A iR
2.3.2  SOMAE-FIE BCH (GC-MS) & HP-
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FEFF THIR , & 8h 1R 150 °C,3 Cmin ™' % 260 C;
W 1.0 mL-min ' HERE LR JE 250 °C 5 AL AT K
100 kPa; #EAf 4 0. 10 pLs 3 bt 10 15 800 4l
Ao MS ZM i & J7 50 EL B T RE R 70 eV fE
2 BE 250 °C 5 By 7 I BE 230 °C 5 DY AR AT R E
150 °C ; g Ji [l m/z 35 ~500 ;% F wiley7n. 1 ¥
TR R M

2.4 ZEifeEdrk SR SPSS 16,0 GEit i, 9i 5
Gk U x x5 Fon, FULA) K H One-way ANOVA i

T8t 275341, P <0.05 KR 2 RA i L

3 R

3.1 FFRE Arthus 20 B 52 i

31,1 XFREL Arthus S5 #B B2 Bk 21 b B A% 19 52
LN v S N LR TS Mo 4 N 3 B E DN
BT 0 K R A B b, e P AR R (P <
0.01); SR ARIZH Lh 8¢, FE BT R i 5 2,4 h, AFPV
400,200 mg-kg ™" 5 H 4 10 15 5 B P 2T i AR I
/NP <0.05,P<0.01), WEE1,

%1 AFPV X} SLE KR Arthus R EHMEKIMERHEIE (2 +s,n=10)

Table 1 Effect of AFPV on diameter of back skin redness in rats with SLE(x +s,n =10) mm
2 1) F &/ mg-kg ™! 2 h 4h 6 h 7 h
E# - 0 0 0 0
LAY - 6.67 +3.34" 6.46 +2.91" 6.45 +3. 41" 4.75 +4.33"
BRIk JE My 5 3.80 £2.54" 4.81 +3.88 3.86 £2.90 3.70 £3.56
AFPV 400 3.15 +1.86% 3.46 +2.20% 4.61 4. 10 2.36 £2.30
200 3.33 £3.29% 3.90 +3. 81 6.99 +3.49 2.30 +2.18
100 5.99 +4.17 6.22 +3.71 5.73 £4.32 4.15 £3.91

e HIEH A P <0.01; GHALA Y P <0.05,VP <0.01(£2~41),

3.1.2 X} SLE & §l Arthus 2 37 IfiL 3% IL-1,IL-6, IL-
31,IL-33 JKSF (52 5 0E 41 5, 15 A0 4 i v
1L-6,1L-33 7K -4 348 25 (P <0.01) ,IL-1 1 1L-33 7K

A TR SR A Y] 4, AFPV 400 mg- kg™ H]
B 85 ARG I35 TL-6,1L-33 /K F-, AFPV 200 mg-kg ™' 4
AT R AR I TL-33 7KF- (P <0.05) , W3k 2,

%2 AFPV 3t SLE ki Arthus K 57 I & IL-1,IL-6 ,IL-31,1L-33 7k &M (2 5,0 =10)

Table 2 Effect of AFPV on levels of IL-1,IL-6,IL-31 and IL-33 in serum in rats with SLE(x +s,n=10) ng-l,’]
21 3 F 4t/ mg-kg ™! IL-1 IL-6 1L-31 IL-33
E% - 34.80 +3.71 20.94 +7.93 25.83 £4.67 17.94 £5.19
[ - 39.55 +11.38 33.24 £15.74" 28.77 +7.94 26.72 £8.37"
ik 8 1R JE #A 5 39.35 £9.91 19.36 +10.71% 23.55 +5.26 18.07 +8.65%
AFPV 400 37.52+£9.97 17.45 +7.45% 23.20 +6.22 17.77 +8.82%
200 38.32 +11.44 20.58 +9.66 25.57 +5.34 19.12 £7.03%

100 37.03 £6.88 21.70 £11.53 25.13 £5.76 21.47 £6.41

3.1.3 X} SLE K Arthus J2 i Il 3§ C3,C4,1gM,
dsDNA K-/ 5 1E % 41 th#8, AFPV B 4]
MYE TgM 7K-F- B @445 (P <0.05) s SRR L,
AFPV 400,200 mg-kg ™" 7 5 41 1] W &b j8 K i 35 1gM
KF(P<0.05), W3,

3.2 XFRERL CD47 T 41 iid miR-200a 1 miR-155
KAE A0 SIEHR 4 (B6 B CD4™ T 44
ML) Hef , AR 4 ( MRL/Ipr AR U CD4 ™ T 41 )
i miR-200a 3k B & FiH, miR-155 I EEL L F E
W(P<0.01); 5BIRIZ L #, 45 25 41 BE B 3% 2
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*3 AFPV 3t Arthus & i KR MiEF C3,C4,IgM,dsDNA K FEH M (x £s,n=10)
Table 3 Effect of AFPV on levels of C3,C4,IgM and dsDNA in serum of rats with SLE(x +s,n=10)
20 51 F 4 /mg kg ™! C3/mg-L~" C4/mg-L~" IgM/g-L~! dsDNA/U-mL ™!
E# - 128.81 £25.20 147.37 £10.00 127.30 +16. 12 38.33+3.24
%] - 136.83 £33.77 137.63 £11.61 140.51 =7.76" 37.12 £3.96
T 12 ¥4 e A 5 136.24 £24.33 146.02 8. 11 128.93 +19.07 38.88 +2.20
AFPV 400 125.14 +£15.55 135.49 +6.86 123.54 £11.27% 36.74 £2.00
200 130. 18 +14.65 142.90 £8.97 130.06 £9.65% 38.43 +1.41
100 141.33 £12.02 146.77 £11.17 130.84 +13.11 38.72 £2.10
*x4 AFPV 3HIRER CD4* T 41 miR-200a F1 miR-155 & B R iX
KERZIE (X £5,n=6)
Table 4 Effect of AFPV on expression levels of miR-200a and miR-
155 in CD4 * T cells of MRL/Ipr lupus mice(x +s,n=6)
A% B /mg- L' miR-200a/GAPDH  miR-155/GAPDH
1B - 2.08 +0.45 0.48 £0. 11
F - 0.55 £0.23" 1.98 +0.27" o l L | l ,
5 10 15 20 25 30 35 40 45
AFPV 7.5 0.98 0. 18% 1.12 +0.28% /min

ZEB] W S S 200 kDa

GAPDI! [ A S ' 0:

A B C
A IEW 4 ;B BRI 4 ;C. AFPV 21 (& 2 [A])

1 IR CD4* T 4if ZEB1 & 5 Rk ik
Fig.1 Electrophoresis of AFPV on level of ZEB1 in CD4 * T cells of

MRL/Ipr lupus mice

socs1 G S S 2 -
carpn [N B B 37 <Da
A B C

2 R CD4" T #ff SOCS1 MEH RZEABIK
Fig.2 Electrophoresis of level of SOCS1 in CD4 * T cells of MRL/

Ipr lupus mice

%5 AFPV IR CD4* T Zf ZEB1 71 SOCS1 EH KA KT
BRI (x£5,n=6)

Table 5 Effect of AFPV on protein expression levels of ZEB1 and
SOCS1 in CD4 * T cells of MRL/Ipr lupus mice(x +s,n=6)

HH FEWE/mg-L-"  ZEB1/GAPDH SOCS1/GAPDH
EH - 0.29 +0. 03 0. 63 +0. 06

FEARY - 0.67 +0. 04" 0.23 +0. 10"
AFPV 7.5 0.43 0. 10% 0.49 +0.11%

W HIEH AL P <0.05; HROBALHEY P <0.05,

4 itig
AFPV 1] & 35 #0 i) K B Arthus Jz W 75 350 Bz ik

B3 AFPV REFH
Fig.3 Total ions chromatogram of AFPV analyzed with GC-MS

LMD E AR, W1 AIE 5L, AFPY B — & i 5t SLE fE
FHo AFPV (5 53 5 22 0y 160 R0 e AN 100 F0 i 05 R , A
TR DR S B A £, X FHT I R B 9T A5 R —
UL AR R NS R Az
PR 200 S R G AR R
Pk B 7 T HL A — RE BRI AR T, AFPV $it
SLE (25 BTG R P e 5 H A 5¢ . SLE J& —Foufk v 7
e BEPEL , B T IE A A R BE IR 12N 1 25 )
rheffEXS SLE Ry BAT = AR EE W& i AL 3, F0
R AFPY HA R BRI E.

AFPV ] {875 SLE /Nl IL-6, IL-33 & IsM /K
o SCERHRIE L TL-33 32 22 00 38 00 5 4 i 7 2B 2 A
YA P, A Th2 B G 1 28 78 A E I H & 45
FEAE R IL-6, IL-10 L) Jz BAFF F108 6 1 ki
Y M5 T AR Y TL-17 AR 3E T B O A Y R O,
fifi IgE, IgG, IgM “FHufA ol g =4, 3 T SLE iy &
gL M, AFPY $i SLE {5 H Al fig 5 TL-33 4 g
NEAR R A K Rk — 4R AFPY $it SLE 1E Y
NAE R AR , 75 2l ) S 36 R B B L, B R —
ARGA i, % CDA T 20 M AH ¢ 73+ AL 34T R A
Pk, DR as SRR, AFPYV AT TR B CD4" T
4l miR-200a Fl miR-155 K #U 2 H K SF . #F 5%
iz , microRNA 7E SLE & & K 3l ) 5 8 vp 5 i 3%
5,25 SLE 9 & & % B, Hi b miR-200a 78 MRL/
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lpr RS BRI 3R 58 9, 3l o 4 ) ZEB1, fig #F SLE
() 1 5 T miR-155 7€ SLE g8 35 40 A I rh 3258 1,
WP SOCST, &3 IL-21 3R3K5 1M, {2 i#f SLE 1y
PR & B, AFPY B0 MRL/ Ipr AR UM CD4
T #f g miR-200a 1 miR-155 {9 ik, X ZEB1 i
SOCSI WE H R A B E MW, #£/5, AFPV
Pt SLE fE A, H AL 61 7T 68 ¥ & H X miR-200a Al
miR-155 % microRNA A5 . Z¢ L prik, AFPV 2y
TR B W7 IR AR A6 AR D 2 , BT SLE HF £ 3 AN
PR | LT S 4 S5 5 ik R 2 B M Y o L R
Fritk— 25T o

(&% 3ik]
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