+ 948 - ‘F' E 2 & 2023 4F 5 5 64 545 9 # Journal of Traditional Chinese Medicine, 2023, Vol. 64,No. 9

DOI:10. 13288/j. 11-2166/r. 2023. 09. 014

AN “E=H" “B77 “=PARS” SRR TE E R
KB NLRP3 R AE/IMAE X T WiE 5 E R 1Y 52 1w

Bk, RE, KRR%, Ry, T0#H, RIPY, H#X
IR T B2 2 A S 2B, WA KT X 2% LB 3005, 412108

[(FE] HM MXERTFRTFAERTEAR=2 11, ZWETEARET 2B (DGP) 67T a4k
AW, Fixk HS50RASDRKAMMSATEGMEIZ A, #HARMIT R, ERMAKAMBEEH 2% EHRE &
(STZ) 7k Bea AU 2348 & Ps AR 7 8 B & DGP AR K S, FaE AR 269 30 R K ALy A BEAR 28 |
WA A H A, 107, wATAREM R =27 “Z17 “ZART #AFE4 R, AKX 15 min,
FRI1KR, AAEBRRR, BARMALET0.9% 8 A2k 10ml/kg R, =aMAFEEAMLT 4 22 25K 10 ml/kg
HE, AFERIKR, TRSEKRE2ERAIARE, X3AFE, H8 1RGN KR odE, 4B, RAFRL
B R B HEw e fe it £ R A % o4k (ELISA) M2 § 48 P NODHZIRAE G LN
BANAEE3 (NLRP3) ¥E/AMKk, @£ 18 (IL-18). amiai% 18 (IL-1B) K-F, HEF ENKF
FURBRENS, R LSrouak, BAAXKFEAEELXER SRR, AEXKEX@MEZH, FHE
FE N pIERY B EHAK, . FAE. NLRP3, IL-1B. IL-18 X EAFKF B EHAFH (P<0.01), H#&
A, BHAAfE L RARRARIEA RRAREFH, KafiZFRARERY, RBERKFEZEFEK, FH4
wEDHEFEHYREAG, LAELEK PR (P<0.01), 5 FA%ME, wABLXRATEAR
NLRP3#9KFH EZHZH (P<0.05), &g w4t “R=2" “Z11" “ZMR" #BAEDCPRAFHZTE
R, AR B KT, HAuh TR AR K B TR, A KRR R K,

[E@R] BRBERZRE; w4 R=2; £11; ZMX; BWaA; BT

WD 20 (diabetic gastroparesis, DGP) f# i 1 (Caspase-1), HETXT 40 f 4 & 18 A4
RWERIE I RIEZ —, 2 ATCHUPERERE Y B HE 2 (pro-IL-18) I 40 2 18 FiifA (pro-IL-18) ik
FER A B W 5h T3 il BRI — LR ATE, £ O, A 1e (L-1B) . FI4A R
BEEP L R K. RS . R 18 (IL-18) Jlt 24 Jf B ik 2 M b, 51 2 5E
. M L R R ko, BT AIRPEAHL, AT REASREITNLRPS KT
AR BT sl T, PRIERTILIR. ILASCE T, AR A
117 % 2 5 Cajal [8] JlT 40 ffY (interstitial cells of cajal, WIBIGEEBTRET R =17 )" “=PI%” feh
0 O A . g TEEDGPBURCR T HESE SRt 1
B 0 B TR A A S 5 . MMty o, EAEFIPLE NI SO S g

% AT R ET R CSPISET X DGP
g NOD BESZ U 4A B P14 H BT G 2R 1 3 ;ﬁﬁﬁ* E&TW;§; %fggg ’
(NLRP3) S A G il TR e ey oo oked S PIRRAEI § 2RI, 3
o T o G ) G B HUEF AT DGP T B AR FIBLA . AT i )
fEI. EEMALHOR PR ERI RS EREITK e i 1 e o
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1 MREAZE
1.1 %4

SPF % SD K 50 H, A& 180~220g, 6~8
Jals, HEREAE, R R TS SR S S A PR
SEl AR LR SY A IEG S . SCXK (i)
2019-0004, ] 5% T pe v B 24 K2 3l ) S v
SPF %4525 by, 51 20~26°C, AIXHEEE 40%~
0%, SRR, MR 120060, A e . ok,
1.2 2 EZHMEGKFA

HEZ (W= AERAR, #5:
G210701); #EARIAHE (STZ, L& FHA
B F] L B85 : BSI8S) 5 #riiia (4it'5:20170928) .
FrgEmeel (L5 . 20170210) . S EALEN (NaOH,
it : 201802243), ARSI ALIKFA FRA ] Brer
(Solarbio 24 ), #t5: 220107); RE L4 (f
[E Merck KgaA 22 ®), Hit5: P3761); =& L&
(REMHRHEKRMAERAFNAERAA, 5
20180322); ZRHEE (RIFEYE/RADRHE AR
8 #] LS CR2110036) s NLRP3 (475 : ED-34924 ) |
HAf A E 1 (-1, 585 ED-30204) . IL-1B
525 : ED-30206) MKl G, HEITE A
EUBHEABRAE] ;. JoK S EEiES 1 100092683) |
THIZR(1855:10023418) . Z UK (45 : 10002118) |
PERIE (L5 10004160) , [ 254 kiR 5
AIRAT; HBAR-FaPmEL (RNATEY
BHEABRAT, 5. G1005); MBHRLL (=iF
YPGB AR AR, 585 14C232); FRBERL
48 (N AR R FAEHAR A RAF], 585
YY/T0478) .
1.3 Z&EMNE

MBS (ZIRA BRI A R A R, B,
Gha+Voice) ; TR (TPrrg KRBV AR A
PR, A5 . QUINTIX224-1CN); fEf st 441
(0.30 mmx13 mm, ZRMESTFHST ARAFR, it
51 190120)5 R (LT Rl H AT FRA A,
RIS R 150 em/TTRY) 5 ARG LA (FRIN
ISP AR, BIE . SDZ-T1); &AMt
G (HARREGIVEN, M5 . UV-1800); %
HEOHL (EEFEEHERE AT, 5. CF1524R);
JAKHL (IR FARAF, 85 JJ-12]);
AL (RBRARBFAHRAF, A% JB-P5);
WY AL (LR RIS ARA R, 5.
RM2016); U2 R HL CHVLAE S e Rl %

BN, #IE. KD-P); EECSEME (H
AR MR 241, AV . Nikon Eclipse E100) 5 K%
1% 250 (H A e R 241, A% Nikon DS-U3).
1.4 ShhyaREp

50 H SD R BCR FHBENLE Rk 0 13 HAE N
A, HAR37T HohlEfsa ., KEZEE12h K
FRGEIR . R RN 1 2 1. 32 Bl 0. 1 mmol/L#7
BRI AN i (pH: 4.2~4.5, 4°C), FH
TC 1 194 22 o i R STZ S5 i T 1 ok ok J32 29% 1 STZ
VAR . YE AL R AR 55 merkg TIE B — PR B
SERTERBCH] A STZ W ™ o 25 ALK A% 55 mg/kg
TR — U VE ST 0. 1 mmol/L #7468 B — 4715 R 494 2%
PR . REARE S 3K, rE AR R BN g . IR
Wi, R R KR 10 2 IR, R MM =16. 7 mmol/L
LR AT A BE P 1) R SRR A 4 B R B . 1
B 55 4 RIF AR B 25 T mo bl s MR TRk (BERb AR
B B . RERE . Wbk . XS EETEC L 58 ¢ 15:
20:5:2) AHM(EAH FAAMH P4 )M,
25 AL T3 AR E H R SR . R K R TR 8
SN EERINE S . PRBE, SIERIMFEE< 16. 7 mmol/L
N

DGPYERIAEN " bRk s D IMUBHE = 16. 7 mmol/L,
PROE(E S PEME; 2) 25 (4], S4TSR LS
FEBEPOR A 3 H, I K BB HE2s /N i
HER, S AdMt, SRR R BRI (P<
0.05); 3) KEUZEBEE. HURE. 17808,
KA PR AR A 1 I 5 A AL He AT B
FE (P<0.05), w2 2, A2HK
FRLIMBHE << 16. 7 mmol/L, 3275 15 A 2 W, 2R DK st
KAl BE 5 STZ i 254 ¢, #6125 K Al A 5 K
Wi MRS RS O, ReZOE R ALY KR 30 H,
2 HAKRICHET . B XHE B 4L BGA YT
DGP 20 O A TR, BOARBFFE I AR B
Byl
1.5 Tz

SPLRENL: MRIEFTIIA ST 0 R R =
R =BT, EMNESER (ERE R s
EF e Ui g s =BT R T R Ab
M, MER/NKE TS mm; “B017. Mg E%S
N B AL BT 1440 BRI 55 B G A
S RES LI = g A 1 SRt 1} PR =5 A% 7 SN
BH_E 10 mm.

T AL A 30 HUR BRUR B AILEL 7 35 40
BERIAL, AT R A, F410 1. mErd
W K BUMEM 288 F BB L, SRl T8 2 S 1 B
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FE, HEZA K3 mm, =ICH T 2 mm &7 N
R, AR A A, R B R AR, i
B = S, IR R (B R 20 Hz,
BN 100 Hz) , 5 B8 DL e R B e bl sl o
BEETIFA] 15 min, 4218 10 ml/kg 45 T AR FEER K I
WOHE o BEHRME LR, EARTRBUT, SR
RN RE, TS RIKE 2R, 347 R. BE
A BRI E A 15 min, FFH2 IR 10 ml/kg
BT 1.7% B E LIS . 25 A B 40K K
FB R 15 min, FR45 T AEFEER K 10 mi/kg
B, MHEEE KR, SRR, TS5 KRS
2K, 34T

1.6 MEIGAFE T ik

1.6.1 fn#E. FAEAKF  KESE2hGEHTREH
ik R I P At B ASORI B R AR i, SRR, R
B, A 1.

1.6.2 BH=ZHE, It E THEREE?2
KEH, b AT 24 h KRS, Ar2 h2kk., A
50 mg/dl BR2L YW 2 mIHEH , 15 min J5 B H KR4
T 2% SR LG 250 2 ml/kg W8 0 VE SRR, 5 min )5
TR . BHEE % BEEARIER, ALK
BUKATT . BEITAL, FIREIBYEY R aE, IE R
B, 0. 9% FALENES b e H WA T E A &
20 ml, FF1A HAHIA 20 ml 0. 5 mol/L NaOH ¥ ¥ ,
RAEE Lh, BEE®S ml, MIAO0.5ml 20% =
S EEH, 4°C. 3500 r/min B0 10 min, 5.0
A2 10 em, WEIEW, @SS WG
T TE 560 nm il WOGEE(E (OD) . J5HL2 ml
WRETIRI, HRUKINAZRIB/K 18 ml, 0. 5 mmol/L NaOH
W20 ml, 20% —H LR 4 ml, IRA)EIE OD{E
FFRUEERZL ODAE . B HEZS R=1- (B S B 20 W
{E.(OD) /bR HEB LI E(E (OD) ),

AN RIBRE/IMNG , ORI & e
FIE R MR IE RS . AR /N PR AT DL 2T e RSk kb
IRRFET 57 /N, 2 ml 75 5 #8350 0. 5 mol/L
NaOH ¥, 78 WG 2 €0 UIE A i 21 3 38 0% 07 B, A

J& B9 FU I NaOH BRI, 25 AR50 £ i
5O E R BASEE, 0E W2LAE /N Y B R R
/N PR R = (i ) 2 7 21 1) e S/ 1] 3 [l
EAIEEES ) x100% ',
1.6.3 § % 40 %% % ¢ NLRP3, IL-18. IL-1B K
FoOBCE SEAL 2 mmx2 mm K/, -80 CLRAFFE
M. KBRS E vk (ELISA) JU5E B 2L Y
NLRP3, IL-18. TL-18 &b, # B & Ui
1.6.4 HEZEWRFEALKRELE BEEN
2415 mmx5 mm K/, 4% Z REHEEFEE, BN
K, AW, PIR (3 wm). Y] B K,
IARRYAL, Pradet, RJEPKE R, BHEiE
ki, HEFT VSR AE T .
1.7 %itErk

K SPSS 26. 0 84 Ab FRECHE o XoF DR a4
FEMEE REAR T EAL, Br—. £, +. ++. +++57
AN 0, 0.5, 1. 2. 3, EFHITAIT. 2
IEADGARTHEERA (sxs) FoR, FHEFHE
2 B B R FH SR 2 07 22 40, PR LE AR LSD
W, Jr 2255 2 4 0] B 3% FH Kruskal-Wallis H
Krus, W L% Dunnett TP 855 B IERS A 093t
TR (i) (M (P, Py) ] 3%
N, ZH B Kruskal-Wallis H G5, P9 H
R H Mann-Whitney UK %, P<<0.05 A5 HA
GiiteEiE L.
2 BB
2.1 B XRRAmAE, fAE. FHZER D HIER
970858

Flw, SEAALE, HAAH, BEX4.
FL AT 2 I B RO KO- 34 o 2 o v, AR ks
BN HEE AR 1 2 AR (P<<0. 058 P<<0.01) ;
SRR Ay, BB B KRR, B R
HUEF RO B AR, BHEE & Nt
KW ETE (P<0.01), B & %4 K2
St E X (P>0.05); 588 %A IE,
MM A TE IR 2Z R TG E L (P>0.05),

R AFARRUEE . JRBE . H ez LN e dE R L

Table 1 Comparison of blood glucose, urine glucose, gastric emptying rate and small intestinal propulsion rate of rats in each group

25 R I /mmol - L7, M (P, P,) FRBE/mmol - L7 , M (P, P,g) HHE2 %%  ixs INIHESE /% , Xts
E{EE 10 6.60 (5.50, 7.10) 0.0 (0.0, 0.0) 78.21x14. 42 70. 07+8. 50
HETRIZH 10 33.30 (33.30, 33.30) ¥ 3.0 (3.0, 3.0) ¥ 33.97+9. 76" 55.90+10. 97"
HEZH 10 33.30 (23.85, 33.30) * 1.0 (0.5, 1.0) ¥ 75. 6710. 47° 71.90+13. 61°
HERH 10 27.60 (18.95, 30.40) 1.0 (0.5, 1.0) ¥ 77. 68+5. 78 71.78+8. 52°

e oa) SEA4IHE, P<0.01; b) 55415, P<0.05; ¢) SHBAHE, P<0.01,
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2.2 BAXAF EALREFEI

Bl 1R, 25 4 S JRZ R IEH, B R
YA, A ZMERCTIm . KM, FEENUZE
TCHG IR, BRI E RS, FRNUZ R, [H]
JEAFTELT HE 088 E, FhIELZ A 24 Fei
IR A B R A AR o HUEF ALK R BRI S A AR
FERIFEE, E RS, RIRAUZ R ROY)E
] B A7 e /D B e AR, RIS AN A 20 8 78
i, K. B E LA KR E R L, R
U, RNV ES, RRZE R B> B R 40
WO, FhRERN AT 2 0B g, K

D

FEE

T ik T g R AN
1 HAKRESZHALURIAES (HERE, x200)
Figure 1 Histopathological morphology of gastric antrum
of rats in each group (HE, x200)

2.3 B4 KHAHEMLPIL-18, IL-18. NLRP3
o el

Fon, SEAdE, BRI KR EEHS
IL-18 IL-18 NLRP3/K -, HIEFZHFNE LA IL-18.
NLRP3 /KF, M4 IL-18 K W E T (P<
0.055% P<<0.01), SHIAIA iR, RE4ME R
PR EFEHLL-18, 1L-18. NLRP3 /K5
EREAL (P<<0.058 P<<0.01). 58 & 24 LA,
H1 AT 2H R BB S04 NLRP3 /KB BTk (P<
0.05), IL-18. IL-1B /K F 2 F L4 it 2% 8 L (P>
0.05),

®2 OFHAKRMEEHLUPIL-IS, IL-1B . NLRP3/KT- L
Table 2 Comparison of IL-18, IL-1B and NLRP3 levels

in gastric antrum tissues of rats in each group (pg/ml,x+s)

Hnl RE 1L-18 IL-1B NLRP3

ZSEA 10 61.30£14.06  23.87+3. 69 8.93x1. 80
BORZ 10 104.95+15.227  37.85+4.58”  15.48%2. 01"
BEYZH 10 73.98+14.547  29.99+4. 119 ¢ 12.31x1. 90" ©)
AP 10 80.02+21. 61" ) 31. 64+3. 62 < 13. 86+1. 68" ¥ <

W IL-18, AN £ 185 IL-18, H4IHIS £ 18; NLRP3,
NOD B2 R HAGE [ 454 A 568 3.

a) 5[4, P<0.01; b) S5 A4HE, P<0.05;
¢) SR E:, P<0.01; d) SEAI4ILLE, P<0.05; ¢) 45
HE LY, P<0.05

3 iFig

P DGP I R 2 3, WA H 0 J& F B 2
YT ORI CRERIKT WIS iRk, BT A ERR
SLZAk. BIAGRER AT (EEBE - HIRIe) gk “rh
HE, S, [, KEm, MEFC---- B
WABREM A, RIEHw”, g “thig”
5DCPEYIMHX, ZHIEBHA, 0, 2
KE, SEGEE RN, AL R =
BB, S, Gt es) B EPERAR
R, RIEZ, EZHIENTAN, =BHE
T =BAANAE 2o, (R - ABWEMSEIE) H .
“ORERING, BRI, ZoCEMA, tRRIEM
RS . AL, FEARBER T, WA R R
B PROBHE AR B W AR, B HEZS RAU N g
AR B TR, XRABE CRZHT ] =
FIze” HAT AR ImEE, 2 DGP K EE Msh i
ER, X SHrAmrsR g 7 2.

DGP W& AEHLH M AAR, Hit EZAh 55
MK BIARME . RIE. A FMERZEHLE]
A, MOCRIESE P Fe i, T AR TE g A R
T2 53 B W 8h 1 et s 1) = A 22 kAR
HBHM RN AT REN 5 B M sh 71 ik As .
NLRP3 R AE/MAAE Sy [ G928 1) 5 22 40 o AE AL
B N R kA i e A AR, s
Ja il G NI RAEN FIL-18 . 1L-18 A A4
W, IR RAER o AR, BRI K R E
FEHZINLRP3 RAE/IMA K Tl H - IL-18, 1L-18
KPR AR E T, HnER D EEIR, B
5 AU B A R BT WL R AR, iR
NLRP3 R /A S 1 59 P15 19 9 1 s by
ALIE L A B W i WU i, 5 1k 15 RS B3R 1T
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Z5DCP M KRR, H 408 H T 1 fE 2 DGP 1
WIEIRYT R AT A KR T PS5 414U NLRP3,
IL-18. IL-18 7KV W BEAR, 5 HE2s AN et
R Tr i, S S 2AR I ] UL /D 5% 20 g
R, R B e eE B sy, ARk E HeAs A
IBYT DGP, AIRESREMIRARAEH TR PH K. 5B E
LA HHE, HAHE T UG NLRP3 15 20 BT,
X R E LRSI T . RHBER
16T DGP T KA MR 2, i 4 10 R FH 2 3 2ok 1 g 5
BT M= A B R EIVE R &, B & xR I
T DR K PV T S 3R

ZE LT, ARSCEWIAIEN] T DGP Y & A w]
e 5 R AE R F I A G, AT RE I A SR DGP
KERAER N, %S msh )y, HAERMUR T RS
I NLRP3 4 AE /IMA BN i 4 AE B K- ¢,
E L BT ) NLRP3 9 i ELARMLHT, DL S 1 8h
1072 55 NLRP3 RAE /M BRIl RAE H TRk Z
0] 6 R A Rk 2B 05T o ABIFIE AN I T L
T (] [A] R — , REBIRI T BON G B0 AT
S B R RN Y. T — 2 P i 2 A
AR T TR ] (BB L 32 FH /NS4 B s AL 00 A DU 1
B, X7 BT LA it .
S 3k
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Effect of Electroacupuncture at Zusanli (ST 36), Liangmen (ST 21) and Sanyinjiao (SP 6) on NLRP3
Inflammasome and Downstream Inflammatory Factors in Diabetic Gastroparesis Rats
XIAO Le, WEI Xing, ZHANG Tianhua, LI Xiaoyu, YU Xiaomeng, ZHAO Shatong, PENG Yan
School of Acupuncture, Moxibustion & Tuina and Rehabilitation, Hunan University of Chinese Medicine, Changsha, 412108
ABSTRACT Objective To explore the possible mechanism of electroacupuncture (EA) at Zusanli (ST 36) ,
Liangmen (ST 21) and Sanyinjiao (SP 6) in the treatment of diabetic gastroparesis (DGP) rats by regulating inflam-
matory factors. Methods Fifty SD rats were randomly divided into a blank group (n=13) and a modeling group (n=
37). The modeling rats were injected intraperitoneally with 2% streptozotocin (STZ) solution and given irregular high
sugar and high fat diet for 8 weeks to prepare DGP rat model. Thirty successfully modeled rats were randomly divided
into model group, KA group and metoclopramide group, with 10 rats in each group. In the EA group, unilateral
“Zusanli”, “Liangmen” and “Sanyinjiao” were needled, 15 min each time, once daily, and acupoints on the left and
right side were used in turn. In the metoclopramide group, 10 ml/kg of 0. 9% metoclopramide solution was given by
gavage, while in the blank group and the model group, 10 ml/kg of normal saline by gavage was given, once daily,
five days of treatment and two days of rest as a course, for a total of three courses. The rats’ blood glucose and urine
glucose values were measured once every week, and on the second day of the last treatment, sample was collected to
determine the gastric emptying rate and small intestine propulsion rate. The levels of NOD-like receptor thermoprotein
domain-related protein 3 (NLRP3) inflammasome, interleukin 18 (IL-18), and interleukin 1@ (IL-1B) in gastric an-
trum tissue were detected by enzyme-linked immunoassay (ELISA). Histopathological morphology of gastric antrum
was observed by HE staining. Results Compared to the blank group, the model group had more obvious gastric mu-
cosal inflammatory reaction and a large number of inflammatory cell infiltration; the gastric emptying rate and the
small intestine propulsion rate were significantly lower in the model groups, while the levels of blood glucose, urine
glucose, NLRP3, IL-1B, and IL-18 inflammatory factors were significantly higher (P<<0.01). Compared to the model
group, both the EA group and metoclopramide group had improved gastric mucosa to varying degrees, reduced inflam-
matory cells infiltration, decreased urine glucose level, increased gastric emptying rate and gastrointestinal propul-
sion rate, and the EA group had lowered blood glucose level as well (P<<0.01). Compared to the metoclopramide
group, the EA group had increased NLRP3 level in the gastric antrum (P<<0.05). Conclusion EA at Zusanli,
Liangmen and Sanyinjiao can improve the delayed gastric emptying of DGP rats and reduce the blood glucose level,
and the mechanism may be related to the reduction of inflammatory factor levels and suppression of inflammatory
response.
Keywords diabetic gastroparesis; electroacupuncture; Zusanli (ST 36) ; Liangmen (ST 21) ; Sanyinjiao (SP 6) ;
gastrointestinal motility ; inflammatory factors
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