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Mechanism of acupuncture at "Feishu'" (BL13) to correct Th1/Th2 immune

balance in asthma model rats based on IL-27/STAT1 pathway

LEI Jun', LUO Lingyan’, SUN Y#, QIAO Song'
(1. Department of Pulmonary Diseases, Wuhan Hospital of Traditional Chinese Medicine, Wuhan, Hubei 430000, China;
2. Medical Department of Yangize University, Jinzhou, Hubei 433200, China; 3. Oncology Department, Shanghai
Gongli Hospital of Pudong District, Shanghai 200135)

(Abstract] Objective To explore the potential mechanism of acupuncture at "Feishu" (BL13) to improve the immune balance
of helper T cell (Th)1/Th2 in asthma rats based on interleukin (IL)-27/signal transducer and activator of transcription 1 (STAT1).
Methods A total of 140 male SD rats were randomly divided into normal group, model group, IL-27 prevention group, 1L-27
treatment group, acupuncture Feishu group, STAT1 inhibitor group and acupuncture Feishu plus STATI inhibitor group, with 20
rats in each group. Except the normal group, the other groups were repeatedly sensitized with ovalbumin to establish asthma model.

Airway hyperresponsiveness was measured by pulmonary function instrument; the levels of interleukin (IL)-4, interferon vy (IFN—y) and
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immunoglobulin E  (IGE) in serum and alveolar lavage fluid were detected by ELISA; the ratio of Th1/Th2 in spleen was detected by
flow cytometry; HE staining was used to observe the pathological changes of lung tissue; positive expression of 1L-4, IFN—y and
phosphorylated STAT1 (p—-STAT1) were detected by immunohistochemistry; protein expression levels of 1L-27, STATI, 1L-4, [FN—y,
T-bet and GATA3 were detected by Western blot. Results Compared with the normal group, the airway hyperresponsiveness of
model group increased, the ratio of spleen Th1/Th2 decreased, the levels of IL-4 in serum and alveolar lavage fluid increased, and
the level of IFN—y decreased, the proportion of eosinophils in alveolar lavage fluid increased, the pathological damage such as
bronchial mucosal edema and inflammatory cell infiltration in lung tissue aggravated, and the related pathway of promoting Th1/Th2
ratio balance IL-27/STAT1 was inhibited (P<0.05). Compared with the model group, IL-27 prevention group, IL-27 treatment group
and acupuncture Feishu group can alleviate lung tissue injury, promote IL-27/STAT1 activation, correct Th1/Th2 balance and
improve airway hyperresponsiveness in asthma rats (P<0.05); among them, the above improvement effects of IL-27 prevention group
on asthma rats were better than that of acupuncture Feishu group (P<0.05). In addition, STAT1 inhibitor can aggravate lung tissue
injury, promote airway hyperresponsiveness and Th1/Th2 immune balance disorder in asthma rats, and weaken the effects of acupuncture
at "Feishu" (BL13) on promoting IL-27STAT1 activation and correcting Th1/Th2 immune balance (P<0.05). Conclusion The mechanism

of acupuncture at "Feishu" (BL13) in the treatment of asthma rats may be related to promoting IL-27/STAT1 pathway activation and

correcting Th1/Th2 immune balance.
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LA P
$ 4.

£330

R R e

sl i i 41

1L.-27 i Bi 41

IL-27 iRy7 A

STAT1 41 551 21
‘g

- PR L
PRSI O

1 0 Jil 6 +STATT 410 5 370 2

o

Gy
SR A 5

2 BAXRBIMALR IL-4 . TFN—y.p-STATI %&HN 3 & E (x200)

F5 HEHEKRBMALR [L-4 IFN—y,p-STAT1 PR R IX LB (n=8,xxs , FH 6% ¥ {H/mm?)

i 1L-4 IFN-y p-STAT1
EH 4 0.18+0.01 1.12+0.08 1.1920.09
TR 4 1.4620.14% 0.34+0.03% 0.44+0.04%
sl i i 41 0.93+0.09% 0.78+0.07* 0.71+0.07%
11.-27 Fii 4 0.45+0.04 1.0120.08%" 1.0720.09%*
1L-27 397 4l 0.94£0.10% 0.73£0.06* 0.70+0.06*
STAT1 41 il 57 41 2.04+0.21% 0.13+0.017 0.1120.01%*
BT i BT+ STATT 4460 57 26 1.44+0.13* 0.38+0.02* 0.49+0.04*

L HIEH LA L, $P<0.05 ;5 R 41 AT HE , #P<0.05 5 5 41 il il fiT 41 4 HE ,*P<0.05
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%6 BEKXRMAR IL-27 . p-STATI/STATI IFN—y . IL-4 . T-bet & GATA3 % 3 5 i% L8 (n=8 , x+s)

£ 5] IL-27/B-actin  p-STATI/STATI  TFN—y/B-actin  Tl~4/B-actin  T-bet/B-actin  GATA3/B-actin
iE 4l 1.130.07 1.10£0.09 1.19£0.13 1.00£0.09 1.15£0.09 1.17£0.09
migg 0.36+0.03¢ 0.33£0.03¢ 0.29+0.02% 2.0120.18* 0.41£0.04* 2.19+0.22%
et o s 2 0.77+0.07* 0.70+0.06* 0.65+0.06* 1.66+0.17* 0.80+0.07* 1.81+0.19%
1L-27 i B 4 1.00£0.09%" 1.04£0.10%" 1.03£0.09%" 1.10£0.09%" 1.10£0.08%" 1.11£0.12%
1L-27 A ¥7 4l 0.740.06* 0.69+0.06* 0.68+0.05% 1.67+0.06* 0.79+0.06* 1.80+0.20%
STATT 4 3 28 0.14+0.04%" 0.16+0.04%" 0.07+0.02%* 2.77+0.20% 0.12+0.01%* 2.89+0.20%
SIS B AT-+STAT 41035 700 401 0.320.03" 0.30+0.03" 0.26+0.02 1.99:0.18" 0.380.03" 1.97£0.21*
T S5 IE R A I, P<0.05 5 SEERIAL A L, *P<0.05 5 5 £ 3 i i 41 H ,*P<0.05 .

cATA: DRSS SRR 0 ).

T-bet D - S (2 kDa

-+ "eEReResagey
IEN-y AR . G5 LDa
P-STATI WS s S S o s 00 kD
STATT | S S - ) | |).
127 RSSEREREN s.  ),
B-actin D EEDEED R ADERES . ).

A B C D E F G
3 EHKBAHL [L-27 . p-STAT1/STAT1 IFN—y IL-4,
T-bet % GATA3 EAKIL &K ENTE
B AGE 4L BAEALAL AT Rl AT 41 ; D.IL-27 BB 41 ;E.IL-27 &
7L F.STATL #0505 401 3 G4l Bl 67 +STATL 410 8 57 41,

3 itig

HHi, AR 3 ¢ N e 2 iy vl [ g iy S0 3 24
3000 5 A1, Th1/Th2 4l e 52 2 il 2 2 i <3 fe
PEJRAE F IV A A BB U4 Th Bt R K Th2 {2
93 3000 B M L BB 2R SR L 24, T g R Thil BT
RN BN, Th2 2 R &N 5% W5k, 53 Thl/
Th2 20 A G e AT , 2 5| AL e Wiy FR 3 K A o R B AR 2
BN FVRIE R AE RN KA 1 EE B Y TFN—y
Th1 %9 40 i 3 W6, AT 42 3 Th 40 B 51k IL-4
Th2 G5 40 M 5330 , B AT 75 S T 40 Jif 48 i I g 1)
WA 3, R SR AN 28 B 3R IA R (R T
WG PN R T A0 R SR A TR Ak N S e St R
B URBORUE IR | SORT 445 Th2 40 i3 5, 90 k] Th
R34k 15 & Th1/Th2 -5 25 6L, IFN—y IL—4 & it
A b2 V) W i 9 15 1) F B AR AR, T IFN—y 36
K, BRAK IL—4 200, 42 3 Th1/Th2 -5 2 36 J7 W7 i

f1%) T LR ASF 5 R R 1 I PR R U R
B, K BRUAIE v S PR TR, Th 4 H ) R 54y iih
) TEN—y R F R A , Th2 20 A H 1) B 43 0 19 114
P T, IS Tgk 7K P B S 045 il o 8 v v vh v
TR MR 0 AR T v 4 s A Ty g B 2 i — 2
WLE AT UL BRI S A R 1 e K i e , B A0
FEAMLY" T, S BRI B S I D, R 4
J = B S i — 2P g T AR

UEAE SR B YR YT W N 1 SR T 2, B
R RE AR A AT R LA IR T I SE
A i IR T A L VA AL 1 0 i < 3 B 2 B %
Wit S R il i 7 TR T I W B ) T BN, A
R o I AR S B TIE 52, T 3R il i i 5 e i B 0%
B R R R 2R SR I RRE IR Y B AR A
92.98% , . H: Bt 38 w7 Wi S TR (1 7 F AL ) o] A 55 9815
GagiE WKE Th1/Th2 “FAi A7 9 A58 & B, 3l
AT 7 IR Y I Wi KBRS , R B v B I M A il
Y1 LR AE VR B S K B 5 s B A B
e, ML VE B S I IR E U M IFN—y T, IL—-4
G3IBREAR , Th1/Th2 L 5] 32 i Wk 52 F- 5 | 42 7% o fili
AT 7R IT B G 5 4] 1E Th1/Th2 4% F 7 A ¢, 5 B
o F LKA Fr e — B4R

IL-27/STATI i B 94 3 55 A] {2 #F Th1/Th2 #5
A, TL-27 RIAEHE Th B9 28 i 5052 K07, 4 il Th2
NIV 2 R SRR A0 7= A TRN =y, KA1 i Th2
Y B2 PR TL—4 5942 B, 2 1 Th2 %Y 200 i e 75 1Y
BEA%  4EHF Th1/Th2 L85, 5340 IL-27 B Al 5
Th 20 M & 18 1 1L-27 Z AR 454, 2 fiff p-STATI #%
AN A%, e 45 & B i 5% Th 20 i 45 2 19 % s I 1
T-bet TMifEZF Thl 40 M 746 IF 539 IFN—y, 34 1L~
12RB2 7 ik 1] 42 40 ) Th2 40 Mo 45 5 1k 4% % X 7
GATA3 ik il Th2 20 53 AL A1 73 i TL-421 Tu
S5 2R 9 K TR i 2 4 A5E AR HIL A P 77 AE STATL
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12 Ak B A, BT A0 1L-27 235, 20 Th1/Th2 -,
UESE IL-27/STATI 3 % 2 5 4% Th1/Th2 %% V- i
S wi etk o WIS & B W W R BRI 4 4L =27
p-STAT1 K R {2 Th1 4 i 53 fkAH G N F T-bet 3
KU 5 , f2 Th2 40 B 7 AL AH DGR F GATA3 K3k
W Th i, 457 IL-27 BB M IL-27 W SR d7 e, R
BLAC I8 v B PE AR TL—27 .p—STAT1 %2 T i T-
bet ik ¥ 858 | Th1/Th2 # FF #5 , fili 20 2145 155 1
0GR | T BELT TL-27/STATI1 3 #% 36 M e, K Bl
T R P B2 2% Th1/Th2 L 15 2k i 265 0 Wi 9
FRAE RN FE , $2 7R B 9 1L.-27/STATI 3 % 0 14 2 2
W Wi Th1/Th2 f e - 25 5L 0 e AL . S UESE
b ) s 4 77 3 A 9 45 TL-27/STAT 3 % & ¥4
FE L i i 57 f4 ) s A ) STATT, % 3K R 1L-27/
STAT1 i BI04, Th1/Th2 - A5 9 B 3R | 48 7% 5
ili i 7 i TL-27/STATY 3l #% & 455

g5 LIk BB AT 7R YT B VR D AT RE S A
#F TL-27/STAT1 i# B 4k 21 1F Th1/Th2 % 5% F- i
o 3X g T Y R it 5 7 3 o R Wi £ 43 AL 4
PE— 2K, Ry P R 25 B TF R T i — 52 BT
ik o RV S 27 YA T B M I S A 2 R i T R
I I i (1 LA ML 3 75 i — 2455
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