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FEE. B 09 MK4aE% A0 RNA 3% b & 5482 4 B 1 (LoncRNA — UCAL) 484 4H #1398 % miRNA - 331 - 3p/it %4
& B 4(BRDA) S B &9 K B K g AE A ALH] 3831 BT A7 4 R 7 o BOE MR R AR B R ILARAE R AL . & ik
# 60 2 SD Mk K RVAMMAAE F R ko A B4l A JFZ R4 4RI, A4 15 2, REFas, 43 8RR
G E R ARIERR I R IRIER AR, BRI AR AEH R =2 RAE R RTF G773k
2 R T BARREASRBTR,Z 8 1 £/20 min, 35657 14 do BRERE, BRRXRFAEMmALR, PCR %
Hml kR4 AL LncRNA — UCAL miRNA - 331 —3p/BRD4 #h48 % 3 B 69 & ik ;ELISA %l kK ik P ai% - 18
(IL-1B) . &a@wmpai% -6(IL-6) 894 % ;HE £ & XN EXRELEMAL RN S EA; Lm AN EIEL B F BRD4 |
ampeiF -8(IL -8) ey Aol LA R A FAEIL-1B.IL -6 AP B ILRB F — a( TNF - o) B A% B F - kBp63
(NFkBp65) 84 & ik K-F;TUNEL $ & kMR AL MBS A TH L, 4R 5 EFHbE EAM FLERERRLE
W48 2% miRNA —331 - 3p #9 &k K-F 8 2 F 4 (P <0.05),LncRNA — UCAL .BRD4 NF — kB p65.IL - 1B, IL -6 IL -8
TNF - o # mRNA &5 KFHHFHZH (P <0.05) ; 5ARA 20 b 45, 4F 440 K R 45 5 2122 miRNA - 331 - 3p 4 & ik K-8
25+%(P<0.05),LncRNA - UCAL .BRD4 NF - kB p65.1L - 1B, IL - 6.IL — 8 \TNF - o #§ mRNA 4 X /K F A B B A&
(P<0.05), HEwMks ALK RK LFFPRXEFIL-18.IL-6 KA KRFHRBFFH(P<0.05), 5HEAM AL,
Arm R R EHBEFREBT IL-18.IL -6 t4 R A K-FAHEAL(P<0.05), £EALELERITE EFALE,
A KR WL BRDA 1L -8 Ak A P& (P <0.05) ; HALA 40 rb 2%, 41kl 4149 BRD4 & A A P EA& (P <0.05) .
PEPRERRTE EFARE WA ELERMALEHAEL IL-1B.IL -6 TNF — o NF — kB p65 %, 9% 3 £ -F 4B %
JFEAEFE (P <0.05) ; 5AEA 40 sbdk AR A K R ML+ IL-18.IL -6 . TNF — o NF — kB p65 %3 % £ -F 3498 % &
AL (P <0.05), H4PHE &2 R 27,4006 57 T A 20324 W A48 28 P K % 20 02 8 Ao AR K 4m B0 69 43 2 5
TUNEL # & 4R 2T , 4867 TUAREMERREM KR, MR EMmBEAEA T, 4 44X 2" “Ba" R
T AT 7 LncRNA - UCAL 8% miRNA -331 -3p/BRD4 4, 474] M i X g FedR K IR AT 69 KA, BF do 27 0] 25 W 45 15 2m 6L
P, R BIAR SIS, M BB PR AR TR K

EHR R =2 A M B iE £ % ; LncRNA — UCAL ;miRNA -331/BRD4
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Exploring Mechanism of Intestinal Inflammation in Rats with Spleen Deficiency Treated
with Acupuncture Based on LncRNA( UCAI1) Regulation of miRNA -331/BRD4 Axis
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Abstract: Objective The aim of this study is to investigate the regulatory mechanism of LncRNA(UCAIL) on the miRNA -
331 —3p/bromine domain protein 4 (BRD4 ) axis through acupuncture,in order to ameliorate colonic inflammation in rats with
spleen deficiency. Additionally,this study seeks to explore the contemporary mechanism of “strengthening spleen and benefiting
Qi” acupuncture therapy in improving symptoms of spleen deficiency and loose stools. Methods Sixty male SD rats were randomly
assigned to four groups:normal group,model group,non — meridian non — acupuncture group and acupuncture group,with 15 rats
in each group. With the exception of the normal group,the remaining three groups were utilized to establish a rat model of spleen

deficiency through the compound method of overwork and irregular diet. Following successful modeling, the acupuncture group re-
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ceived electro — acupuncture at “Zusanli(ST36)” and “Pishu(BL20)” , while the non — meridian non — acupuncture group was
treated with electro — acupuncture at the tail tip as a control. The treatment was administered once daily for 20 minutes over a pe-
riod of 14 days. After treatment,serum and colonic tissues were collected from the rats. The expressions of LncRNA(UCA1) and
miRNA -331 -3p/BRD4 axis — related genes in rat colon tissue were detected by qPCR. The contents of interleukin — 13 (IL —
1B) and interleukin —6(IL —=6) in rat serum were detected by ELISA. The pathological morphological changes of rat colon tissue
were observed by HE staining. The staining of BRD4 in colon was observed by immunohistochemistry method. The immunoactivi-
ties of IL — 1B,IL - 6, tumor necrosis factor — a (TNF — ) and NFkB p65 expression levels were detected by immunofluores-
cence histochemistry. The apoptosis in colon tissues of each group was detected by TUNEL staining. Results Compared with those
of the normal group,the expression levels of miRNA —331 - 3p in colon tissues of rats in the model group and non — meridian
non — acupuncture group were significantly decreased( P <0.05) ,and the mRNA expression levels of LncRNA(UCA1) ,BRD4,
nuclear factor kappa - B(NF - kB) p65,IL - 18,IL -6,IL -8 and TNF - « were increased( P <0. 05). Compared with those of
the model group,the expression levels of miRNA —331 —3p in the colon tissue of rats were significantly increased (P <0.05) in
the acupuncture group,and the mRNA expression levels of LncRNA (UCAL) ,BRD4,NF - kB p65,IL - 18,IL - 6,IL - 8 and
TNF — o were decreased (P <0.05). Compared with those of the normal group,the expression levels of IL — 18 and IL -6 in the
serum of rats in the model group were significantly increased (P <0.05) ,and the expression levels of IL — 18 and IL -6 in the
colon tissue of rats in the acupuncture group were decreased( P <0.05) compared with those in the model group. Immunohisto-
chemical results showed that the expression of BRD4 in the colon tissue of rats in the model group was increased compared with
that in the normal group(P <0.05). Compared with that in the model group,the expression of BRD4 in the acupuncture group
was decreased (P <0.05). The immunofluorescence histochemistry results showed that the mean absorbance values of IL - 1,
IL-6,TNF — o and NF — kB p65 immunofluorescence in colon tissues of the model group and non — meridian non — acupuncture
group were increased compared with those of the normal group( P <0.05). Compared with those of the model group,the mean
absorbance values of IL —18,IL -6, TNF — « and NF - kB p65 immunofluorescence in colon tissues of rats in the acupuncture
group were decreased( P <0.05). In addition, HE staining results showed that acupuncture could effectively reduce inflammatory
cell infiltration and loss of cupped cells in colonic mucosal tissues. TUNEL staining results showed that acupuncture could im-
prove colonic inflammation and inhibit apoptosis of colonic mucosal cells in spleen deficiency rats. Conclusion Electro — acupunc-
ture at “Zusanli(ST36)” and “Pishu(BL20)” can interfere with the LncRNA(UCA1) regulating miRNA -331 - 3p/BRD4 ax-
is, inhibit the expressions of intestinal inflammation and pro — inflammatory mediators, and then inhibit the apoptosis of colonic
mucosal cells and improve the immunity of the body, thus improving the symptoms of spleen deficiency and loose stools.

Keywords : Zusanli ( ST36 ) ; Pishu ( BL20 ) ; spleen deficiency; intestinal inflammation; LncRNA - UCAI; miRNA -
331/BRD4
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FABLH 50 B TR AR SN T8 S AE W Bk 2 78R I FE K RGEY
WFFE o A S0 30 1 WL HL B R BT 9 LneRNA — UCAT i
7 miRNA -331 - 3p/BRD4 Bl it 367 4 1, 60 Hofdt s W<
HRPTARAE A A0 M08 T 0 8OR i REH SR 167 MLk SR AL
1 #MREFE

1.1 sshshah 5040 SPF 2 SD KL 60 H,8 JAW, i
180 ~200 g, T1L T KA AE W HOR ey A BRA W), 3 A 7
VFAIE S [ SCXK (12 )2020 - 0001 ], fAFR¥REE . 1L TR EZ R
oY oL, AR S [ SYXK (11) 2019 - 0004 ], ¥
JEN (45 £5) % IR (22 £2)°C o R AR FEHLEL 7 2 04 K
TR 4 41, 0 ER A B AR AR BRI, T 15
Ho SRR ™ #4% IR vp e N RALFNE R AT 2006 4245
MO T EH R LIRS R4 SR U)X Zh AT b AR
I3 1L T R 2 R Sl e 3 e A it St [ 2021 - 016 ]

1.2 FEMNHE LKA Stratagene Mx3000p ¢ PCR {3 ( Agi-
lent Technologies ) , M8 ¥ ] i 47 #iii 1% & 4t ( Precipoint) , £
RE(0.19 mm x 10 mm, JR M BTG A RAR) , FEIT
ACCHIMEEST ) A RA T, B AL (FERR G R B A
A]),TNF — o —P1 (42 4y, ER65189 ) , miRNA £ BUR 7] &
(29122, Attt ) , miRNA Sz #3050 & (25722, JE )
miRNA § 1 ) & (02422, By 42 ) , S e 4H ALl R &
(KIT -9710, @ MNILHT E DB AR B ERAT) , HE H KW
JEVERH (G1221, IR A DR A R AT o

1.3 Mok RS BERA MK S Gk T
SD KEMBERL, 3&NPEmSE 1 A5 T ihEsE, IEWAHEH B Hh
PR RYOK, A3 A E 1 d, AR 2 d,3d 8 1T A,
I4g H Bk (AR 5% Wi IR 22) 8 H 1K, G
HA22 10 min, ZKIBAEFETE 25 C  KRARFFFE 50 em, $54% 21 d,
LR B BEE AR B A e B B R R R R A
P I ) , FLHERE IR AEAE IR , 755 b BE SE B sh WAL J5 75°7)
HhOX T IR R L P RE B

1.4 FHyEk GERIG, FRHERC R =" & Ay
BEATHERRYT & 627 h E T R 2 LR S I E 23 i 2 1
(Bl ot 2 A B RE ) , 158 J5 SR FH B %5 I J % 2 He/
100 Hz it HUE 2 V,20 min/d, 5742 14 d, JELAE /XA E
REBRNAELAE R AT RIS N, EH 4
AL ZH R BRAE g R[] — I 8] [T, A28 T HL B E T L

LS MEfEEEeN 7 E BEFEKMN: L4 HIGH
10% 7K & W HEAT R T BRI TR 5 (3 mlv/kg (R BT i) | 054 TH
B, FOOT R W B AR IR B TFE RS , 40 25 i a6 F 3k, 4
FHPBUMET S REE AT AL E 3K, Bl , Bt o) —
Uit E R LS HUBER LA, IO 374 Bk

BREE I - 2R MR IF BT R 25 10, 0. 9% E AL SN 8 v vk
J&E BB 45 1 B T 4% Z R B &, KRR A E T
-80 CHRAF-

SEAE B UG PCR VLS K A 2H 4L LneRNA - UCAT |
miRNA -331 -3p BRD4 . P65 IL - 18 IL -6 IL -8 \TNF - «
mRNA 335 F - 80 CHUH 5 M 414, I F Trizol 32
RNA, J5 %% 5% 25 ¢cDNA ;miRNA T 4% miRNA $8 B 3% 5g 3 7
SV RPN 7 cDNA, BUE 4444:95 °C,10 min;95 C,

15 5;60 C, 1 min, 40 AMEFR, 73 BT 519 W4 1, 900 i
PCR SGHEA TR , V257 S R4 Mx3000p [ Bhis 5 1 4 R0 A T o
27 A8UERS PCR S5 AT E LI

#1597

HEK 519F51(5'—3") T/ bp
miRNA =331 -3p _|-##: UCAUUUUACCCUCCACCAGGGGG  (HRik)
LncRNA - UCAl  F¥: GAGCCCTGTCCTTTGATG 279
F i : GATAGACTGTGACCCGATA

BRD4 F: GAGGAAAGAAACAGGGACA 77
Fii : TCTGCGGAGAAGTTGATG

NFkBp65 _F3: ACAACTATGAGATGAACTCCGGG 114
Fif: GATAGCAGTGGGCTGTCTCC

IL-6 _Ei##: ATCAAGAGTCAACTGGCTCAACTCA 142
Fii : TGTTGGGCGCACATAGCTTATC

IL-8 i : CCCCCATGGTTCAGAAGATTG 125
Tz : TTGTCAGAAGCCAGCGTTCAC

TNFo ¢ : CCACGCTCTTCTGTCTACTG 145
Fiiit : GCTACGGGCTTGTCACTC

IL-18 3 : TGTGATGTTCCCATTAGAC 131
R : AATACCACTTGTTGGCTTA

B - actin [ : CCTCTATGCCAACACAGT 155

N : AGCCACCAATCCACACAG

ELISA & BRI A IL - 18 IL — 6 1 & o« & i MLk
HAREEE 15 min, B0 20 min (3000 r/min) f5, WA b3 W0
REBEARAR , bR SR B AR B I AFR e AL, 25 LA 40 L
FESR R BRI 10 WL REDUAE &, e 40T 5T F R IG DL 37 C
HE 30 min, 75 LWAIE T, BN 20 A5 55 B VR AW, 7
B30 s FL(EES B EMT AR U R & I 0%,
AL IMA R AR A B % 50 pnl,37 CEEE R A 15 min &
FLINZEIEW S0 Lo 450 nm P (AR I BOGRE 115
IL-1B.IL -6 [y FRisHE .

HE Y 7SR 45 15 41 ST 25 2 A8 Ak K 4% 22 5 R o [
LA A AL, CRERE R K, R 2REW] , 5 HA
YR, B 5 TS #ET HE e, WA T MR U8
BEEA

G ALY (T SR S5 1 BRDA K38 B 4% 22 23R TS
B I A 22 A AL, ) 4 um JBE L TROA 60 °CE TR AR
A 3 h B R A R AR KD R BT KAk K k.
B TAPERR S R T 95 ~ 100 C NFE 20 min, DL THIEE
B B EVR ARG , 30 P BELIET N PR e S A il AR
SYERLETIREE 10 min, —$H0,4 CWEF LR 70 H TG
BEY MEEREIUEYRED - S AL AR EREF 10
min, DBA {6, SR FHA W) 54052 B4 J7, Tmage J R4 0f R a3k
Tt B o

PEVC Y BIE ML IL - 1B, IL - 6 TNF — «,
NFkBp65 13%35 B4 I A W5 ) Jr, &3 s ), 4 U0 v 5847
FUTEFTBIR BAPT IS SN ,95 ~ 100 C R FE 20 min, I
HEHARHEERR, WHAT, AR G K2 RF A
W, ZEEIFE 30 min, BSA 4= (i35 [ & ([ 3 ] 40 min, —¥1,
4 CHEH R . FOLTHURIEIFF 50 min, YES S A DAPI,
EOEIFE 10 min, fieJa PG BAMBEIRER . SR EHZR IS HT Im-
age J BT HEAT RS0 BT o
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TUNEL Je (475 W45 i 2SR IR T - L 4% 22 5 I [
FERFRIREAS A0 S EL IS U1 7 AR P, 42 I TUNEL 5 (8300 & #2
VEL BRI SE A AN A 10 96 AT WA R &R KA K
VAx I
1.6 Sit=J7i%& SR SPSS 26. 0 FAFHEATG o0 #, Kt
R FHEIH £ AR 22 (o =) FR , T A BRI T IE AL ) Oy 22 5%
PRSI, 90 R RS A . A1) LR R R R Oy 2200 i . A
P <0.05 N ZEFAGI Lo
2 #R

2.1 FAXRGERENAREHKE R WFE2. K3,
2 HHREAR R Hifi:g

2051 n GEEETASE TR E BT R
EWA 15 215.40 £6.69 402.20 £17.76  483.40 £29.62
FETRIZ 15 212.40+6.77 181.80 £5.26% 223.00 +12.53*
4Bl 15 217.20 £4.77 185.20 £13.77* 236.60 £9.99 *
LapE 15 211.60 £7.77 194.40 £13.24* 284.00 +10.93**

T+ SIEWA LA, P <0. 05 # 5T LA, P <0. 05,
3 OBUREI) K K A

AR 0 AU/ (N) WIFRHUY () RFRIUL () SR/ (em)

Ty 15 887.40£27.37 1020.10+68.12 1278.00£22.31  §.88+0.34*
R 15 874.00£19.65 798.20+23.91* 807.00+54.14* 7.30+0.42*
eIl 15 891.80£25.58  775.40£45.32%  785.40+26.47* 7.43£0.57**

iEE 15 893.40£16.89  803.40+36.86 *  869.40 £23.45 " ¥ 8.08 £0.15
T+ GIEHAILEL P <0.05;# 5HAH L, P <0.05,

2.2 &4 kR % B LncRNA - UCAL, miRNA - 331 - 3p,
BRD4 P65 IL - 1B IL-6 IL -8 INF -« £ F X% HIEH#
ZH LA R AR &R 7T KBS I 41 4R miRNA - 331 - 3p
HFEk KB FRE(P <0.05) ,LncRNA - UCA1 .BRD4 P65 |
IL-1B.IL -6 1L - 8 \TNF - « [) mRNA 235K FH i I
(P<0.05); SR LA, 5100 20 K 45 1 4 21 miRNA -
331 -3p YRR IKFE B FH R (P <0.05) , LncRNA - UCAL
BRD4 P65 \IL - 1B, IL -6 1L — 8 'TNF — o it mRNA ik /KF
BIEAIL(P <0.05) , WLF4.3K5,

2.3 AAARMFEFIL-IBIL-6 4 E M SiEw4
P RN AR R XA R RS I AR P e R A+ TL - 18,
IL -6 FRIKP-HI B THE (P <0.05) , SR a1 4 K
e R PR 9 ] 7 1L - 18 1L - 6 A 3K K S A r [

(P<0.05), WH 1,
F4 EHjxREE R R UCAL % miRNA -331 -3p/
BRD4 %l mRNA k5200

415 n miRNA-331-3p UCAL BRD4 NFkB P65
EEA 15 1.00+0.00 1.00£0.00  1.00£0.00 1.00 +0.00
R 15 0.68£0.32* 1.80£0.12% 2.02£0.38*  1.97£0.25*
FeAdE4l 15 0.70£0.59* 1.8840.11% 2.13£0.49%  1.97+0.24*
L 15 0.87£0.95"*  1.30£0.11** 1.41£0.80*  1.37+0.19*

e HIEHALHE, P <0. 05 # 584l -, P <0.05,

%5 EHAXE R IL-18.IL -6 IL -8,
TNF - o ) mRNA B0 (x +5)

4151 n IL-1pmRNA  IL-6mRNA  IL-8 mRNA  TNF-o mRNA
EH4 15 1.00+0.00 1.00 £0.00 1.00 £0.00 1.00 £0.00
Rl 15 2.22:0.54*  1.39:0.22%  2.10£0.55*  1.88:0.23*
P2 15 1.81£0.25%  1.3420.16*  1.86+0.10* 1.43£0.20 %%
HEE 15 1.42£0.19%  0.97+0.16"  1.19+0.30" 1.14£0.27%

T« HIERAIE, P <0.05 #5804 o P <0.05,
2.4 BAAREMALHRERN EFHBTLHALRE R
SRR AR A0 A s S A L A JE gk e R
SRS, Bss SR , ELARAR 2 My 2D 5 B il 20 7T 48 Pk
YA BT, BOLR A 5 6 R B s 45 A 15 31— R EE K
2o WA XXE 2,
2.5 AU KB L4 BRDAIL -8 kit  S5IE# 44
Ho R AR/ R A I 214 b BRD4 (L - 8 [R5
s RN, 2R AR (P <0.05) s SEAAFLL, £
2K s 2H 4 BRDA (IL - 8 [k B4 il b, 22 7 f
Gt (P <0.05) , WAHTIXXIA 3,
2.6 AHAREHALIL-1B.IL -6 TNFa ¥ NFcBp65 #,
O RAERE  BIE XN 4 FF o XXKE S5 K326 ml I, BH
PEFIR BRI IR BRI G, Merge N & IR,
L IEH A A BRI R AR 2R /XA TL - 18 IL - 6 'TNF — o,
NF — kB p65 M REEIOLRIEIA T THE (P <0.05) , SEERIA
oA, BT RIZHIL — 1B L — 6 [ TNF — o [NF — kB p65 {5555
FIRAG FTREAL(P <0.05) ,
2.7 TUNEL &t Ml4 A xR EM ERFEBEARAT K
B SR SRR IC A T A i D, PR T A A
AR, T 20 M 38 e AR 5 5 0E 5 21 LA B |

10 4 A 8 B * *
i T
8 T i 2 o
T 4 6 -
B
£ = - o B I
A B3 R 25
S O 4
:J e |
) =
2 4
2 .
0 T T T T 0 T T T T
IEHAE i ikl EEIERE EHRIE EHE g JEEIENE g

PEALIL - 1B kKB IL -6 kKT

# SRR AL, P <0. 05 # 5B LA, P <0. 05,

U BT R R B 5% R TR
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F6 SHKRHIL-1B 1L -6 TNF - o Jz NF - kB p65
- H AR (x % 5)

am o IL-1p IL-6 NF - NFkB P65
L 15 102.90£2.52  98.34+4.80 105.44+2.14  87.58+3.05
A1 15 131.89+6.14* 146.54£3.66 % 135.30£2.38*  120.96 +4.54 *
FLAH 15 128.25£9.64% 148.83 £6.58* 13157 £2.56*  111.51+2.80 **
EHfl 15 113.54£3.76" 124.41£3.78 ** 115.8642.60 % 98.42+4.28**

e HIEFALEL, P <0. 05 # 5HRAL A, P <0.05,

PG AR LSS I AN T IR T T R
MITE A B2 AT B VE A0 K R TH R (P <0.05) 5 SR 4
FCA, BRI 4RI R T R R M, P T AN S A A
W (P <0.05) . AR TTXXXE 6,
3 i

(BRI - BRI RM NG KA oy ey 2 &
TR R e e LU DU B, F238 (LKA, A O
BN JERZAT MR R K A R 0, R0 e i = 4
o (M - BB G RIS ) Z W AAE S, WA il s <,
e b AR (IR TT28) IR 2 WO 2 e e R
ST AR g U8, FE AR, FE Iy ik R, TE vk 32 ok
BIHABARE I, KB U TR IR T T, . (R4
A5 - W) B WS 2 AT TS SRR AR
e, B s T, TS RIS IR T 5 I S
R, WE T8 IS LA IR D R AR . B
TR0 i T s S RE TR T 55 , T 4% 1E 4 D R, LI 4
£ RGN RIS, ) 5 77 LR Wil A o i i 4 0 2 R
TR S e L AR {0 i 285 M6 I I T i, O T 1 0 A 6 20
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