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Effect and Mechanism of Danning Tablets in the Intervention of Non — Alcoholic Fatty

Liver Disease Based on IREla / JNK Signaling Pathway
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Abstract: Objective To investigate the effect and mechanism of Danning Tablets on non — alcoholic fatty liver disease (NAFLD)
model rats based on inositol requiring enzyme la / ¢ — Jun N — terminal kinase (IREla / JNK) signaling pathway. Methods A
total of 32 SD rats were randomly divided into the normal diet group (group A,equal volume of normal saline,n = 8) and the
high — fat diet group (n = 24). The rats in the high — fat diet group were fed for 10 weeks to replicate the NAFLD model, and
they were randomly divided into the model group (group B, equal volume of normal saline) , polyene phosphatidylcholine group
[group C,142.5 mg / (kg - d)] group and Danning Tablets group [group D,562.5 mg / (kg - d)],eight mice in each group.
Mice in each group were orally administered with corresponding drugs for six weeks. The body weight and blood glucose of rats
were determined. The pathological morphological changes and lipid deposition in liver tissue were observed by hematoxylin — eosin
(HE) staining and oil red staining respectively. The levels of serum insulin (INS),total cholesterol (TC),triglycerides (TG),low —
density lipoprotein cholesterol (LDL — C),high - density lipoprotein cholesterol (HDL - C), free fatty acids (NEFA), alanine
aminotransferase (ALT) , and aspartate aminotransferase (AST) were detected. The expression levels of IREIa, JNK1 and
phosphorylated insulin receptor substrate 1 (p — IRS1) protein were detected by Western blot. Results Compared with those in
group B,the levels of blood glucose,TC,TG,LDL — C,NEFA,ALT,and AST in group D were significantly lower (P < 0.01),while
the levels of serum INS and HDL — C in group D were significantly higher (P < 0.01);the degree of fat degeneration and cell
swelling of rats in group D significantly reduced, and the volume and number of lipid droplet vacuoles in group D decreased;the
expression levels of IREla, JNK1 and p - IRS1 protein significantly decreased (P < 0.01). Conclusion Danning Tablets may
alleviate hepatic steatosis and improve NAFLD by down — regulating the REla / JNK signaling pathway.
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*EETBR:. AT PRASRRARKLR B [20210175]; £ % ¥ £ L R 45 # K & A B [BSKJ2023032],
F—1EHE EA L, REFAAE, B TR AT AERSE 5 IERSF, (BF 124 )539858387@qq. com.
CEEIEE AR, & AR A, EAEHIT AR T @ A e R (B F 42 45 )nini842@163. com,

37



FRE-

Pharmacy Articles

¥ %

China Pharmaceuticals

202444 A 5 H 33557
Vol. 33,No. 7, April 5,2024

AR PG 5 1 95 (NAFLD ) J2&—Fh 5 B 5 2 ik
P (IR ) F 38t 1% Zy J8: 2 1) AH G 08 1 338 17 38 I O 43
S LA g B AR 2 Ay S O SR g i 44k L 4]
AR B PR R T B O A SR AR 1 R Sy G A
LT b = AP AL 2 ONAFLD &L 2 2%, Haid=
FERORIT 259 o L, F I BANA T T E N
Wi (ERS)FE NAFLD i) & A4 ke e IR s fvh -+ o3
SR H LR T R IO 1o/ ¢ — Jun B 5L R I 1 il
(IREla / JNK) 458 ERS {5 53 6 2 5 T NAFLD
S Sk e INKC A 5 380 1T 5 | Ak J 5 3 A2 RIS
Y1 1(IRS1) 22 2 1R 307 i i (Ser307) J A= Wi R k. , BHLA%:
[ 19 R A5 5L S I AN R L 5 R AR 3000
JERCIR! IR A 53 NAFLD o 3405 (19 INK Al 15 AL HF
WEFAR IRST 7E 307 {37 15 1 22 218 , DAVs 553 e 1 3 110 A
SRS T R BAT PR AN sl 401, ELnT e AT
BRI 7 A8 P | DT A4 JEF I R0 DE 8 40 37 1055, EL k12
o T R A % I [ B 4 S ARG s 136 97, L
HIGYT NAFLD WY 2060 V) , BEE A ok 36 T T g , 22 i
I RAEAR , JTE 7™ T AN Rz 2 (E LA FH ML i AS B Aff
R, ARG 0 T IR 5 2 F IREla / INK {5538
%W NAFLD F4EF KL o BB W R .

1 #Mel57A%®
1.1 XBRRE5HY

A - BX53 B A ) b i ( BRPR 2 b ot 5 R 55
ARAHE]) s RM 2016 554 L0 dL, 819 BL Y] v JT , 1
W PR -R A A AT BRA 5 T — 12) B A i A= 4 41
K AL, JK — 6 BRI Y Al 21808 B, JB — P5 A3
B, 30 A SRS A BRA R s DYCZ - 24DN A
H VKA, DYCZ — 40 B KA, ¥ 3 At s — {8
J73TS = 1 BUZKOP 38 PR (VT30 1) AR DR A il i A7
FRATF]) ;T8 — 1 AURE Sy i RS (VLo H N &3 X rh
KALERT ) 5 mpIISKANMK3 U ifg 7 AL ( Thermo Fisher
A s XOEH R (BB < JE T > EIF st R L4t
50 6535876) ; HI650 HU B0 AL (T8 pig A4S 52 56 2 X 2%
TFEABRAFD .

TR IRy (vl R 20 A7 BR A A 24
710910040, #t 5 4 051003, Bk K 5 A 0. 36 g) ; 24
5 M TG R e 3 (B 2 T < bt > W25 A RA
W, [ 2575 H20059010, 4154 DBID042 , HLAS A AE kL
228 mg) ; 7% F KLt ik 960 (PMISF, 3BT Rn T A AL Bk i
A BRA ] HIL S R P408676) 5 PUH 3k 2, — i (TEMED,
] 25 48 A1 A2 R AT BR A | L 15 80125336) 5 HiLfk
226 (ECL) KW (At 535 1) 35 56 PR 4 AR A B A
5 A P1050) s T ZHT IRE1a(HIL 5K A17940) , R 2 HiHk
FRALTRS1(p — IRST, 415k AP0552) , ¥ [ Z %8 v

38

YR A BRI 7 s EZ VT INKIHIE S H 66210 - 1 - 1g) ,
AR L A 16 9 B (HRP) bric “F 90/ B e (5
RGAMOO1) , ¥ [ 2 = J& A= Wy B AR A B A 7D 5 7l
B EUTTE S (RIPA) 2 (Fit5 4 POO13B) , 5 2 i
PR (LS P1045 - 2), AT R (BCA) 2B 1k
M E L & (LS 8 P0012) , HRP ARic Fhif — i (it
54 A0208) , ¥ H s RAEDHARBRRAF

¥ 6 JE S SD KR 32 U, SPF 2%, W H 1307 3¢
S SR S BRI | L B AT IE S oy SCXK ()
2017 - 0005, Zh#¥)& 4% IE i 20170005068918 . 17 7% T
g R 2R AE SR s W P L SPF RS s, H AR
K, T R EE R 20 ~ 26 °C, AR E N 30% ~ 70%,
INI D 8 YR, 12 h /12 h B IS A8 85
1.2 A%

Oy KEAL S 42 o 32 HSD K EUTE SPF 4 8 )
g%, 45Tl AR IR 1 BEAL M IEH A (A4,
8 L) T i s AR 4 (24 1) o A 2R R DA DE R
7%, fe B DR 2H K B DA e B R (5T o L oA R Al B
40% S 30% & HE 11 22. 3% JHEBE 1% 4E4 K 1% .
WY 3. 5% AF 4R 2% . H ALEN 0. 2% ) MR 5% 10 JA i
P 2 RS R ) 1 K BB AL 43 B R4 (B 4 L 2 M

RBEMRGRZAL (C4) JHT R4 (DY), 48 H.CAHMDL
KEFZ0. 5 mL/ 100 g BTt 53 51 H 142. 5 mg/ (kg-d)
LA WENS T AR A T RN 562. 5 mg / (kg-d) IHT ¥ -
YR TRBCH LR, T2~ 8 CUKFEMRAE, 2 2
50 mL B0, S 25 HT AR ST o A 2L B 4K BT AR
FR L ) IR A R K

TR A AR BRI K T 2H UG BT %K . 2524 6 )]
Jei  RESEEE A 12 h, 46 I 2 100 5 M6 23 40 mg / kg
19% I3 B He2Z SRR AR B, (O IR BRI, 4 “CFfHEE 30 min =
BLDIAE BB, - 80 “CARIRARAF RAENFALIZY, A
PRER KB, BRI TS 4, 9 SRR 4h 4 2L AR i
VAR T TG AL SV W, o Ry 2 4 o e 1 4y
A 109% PR 2R S AR G2 ohi P 181 L 55 1L A EP
B ARG E O, - 80 CRIRARTE - ML K FLAY
A T 5 R I 2 A G 3R G U I A G 0 ot R R A 2R
(INS) VB EE(TC) JH ¥ =H8 (TG) K% IR E H R
[ (LDL — C) & % B2 ig 2 1 IH [ B2 (HDL - C) (i 29

BWTR (NEFA) (N AR Z S LB (ALT) (KITA AR
IR (AST) K o R IR AN - PR (HE) Qe 8
TR ER R R 2 8L 8 BEE S AR Ak, SR Il 2T et ik
WS AL LG NR BT

HPEENE (Western blot) JKHM IRE 1o, JNK1,p — IRS1
B R IR K 2R I RIPA 24 i SR BURFIF 48U 1
K I BCA 500 7 G AR VR B2 0 100 CHREE R &0, il %5



2024 4F 4 J1 5 H 4533 55 7 ) 4'!{];5 WEEE-
Vol. 33,No. 7, April 5,2024 China Pharmaceuticals Pharmacy Arficles
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P e 56 2 (SDS — PAGE ) B IK , >R FH I 7205 2 11 4500 i
2 B w9 £ 45 (PVDF) I, FH 5% 4= i 7 (A & A
(BSA) Il Bt I 05 49 1) = % W 3k 2 3k HY Je 2% o 6 95 Wi
(TBST)®E 12 h,—H1 (B - actin 1:5 000, IRE1a 1:1 000,
p — IRSI 1:1 000 .JNK1 1:5000)4 CHFH R kL2
AP0, K TBST i B AH W ) HRP A5 ic T 1: 600 Fi
B PVDF BERE T i &5 W, R E 2 h, Uk
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1.3 SitFELE

SR H SPSS 21. 0 et 2= B PR X £ 5
FOR AT oK 5 A1) AR R R 7 22 5309 47 LSD
KR P < 0. 05 A ZERAGIEE XL,
2 R
2.1 {KRE.MmMAEFMF INS

5 AZH AL, BA K RIS 53 FH e (P < 0.01),
JHE I W B (P <0.01) ;5 B4 HL#, C4LM
D 2H K UILBE 52 PR A (P < 0. 05) , IfL 35 INS i 3 Ty
(P<0.01) . FEWFE L,
#1 FBF 3 NAFLD A& X R R 8 | mAEF R B S H %0

(X+s,n=8)
Tab.1 Effect of Danning Tablets on body weight,blood glucose
and insulin of NAFLD model rats (X = s,n = 8)

23] R E(g) 4% (mmol / L) INS(mU /L)
AZ 612.36+33.92 6.80+0.33 37.92+2.54
BZl  656.58+57.93  7.84%0.78 26.58 £3.77°
C#  676.22+52.05  7.19+0.30° 36.59 + 3. 68"
DL 652.81+51.70  6.73+0.87"  41.17+2.93"

5 AZLIER P < 0.01;5 B2LIER,'P < 0. 05,°P < 0.01,
(2 £3#WEA3R,

Note: Compared with those in group A,"P < 0.01;Compared with
those in group B,*P < 0.05,%P < 0.01 (for Tab.1 — 3 and Fig.3).

2.2 MiFEHIER

HAHE,BHKRIMGE TC, TG, LDL - C,
NEFA, ALT, AST 7KF-#4 & 2 F+ %5 (P < 0. 01) ,HDL - C
KO EREAR(P < 0.01) ;5 BALHLER , C LA D 41K
IMLE TC,NEFA, ALT, AST /K-35 i ZF#AL (P < 0. 05) ,
HDL - C/K PR ETHE (P <0.05) TR 2,

2.3 MEEAARSRFEEWL

MR IR 10 A, A 4R BRORT 20 R 25 MU, SR /N
51, JoRb AR WA AE , BT 2RSS 5 B 41K R HE
FUZEHL , I Hh BRI F7 A5 A, 308 7 4 e G, P 240
F1%) 240 B S P AT DL R R s TR LR 1 IR IR 16 AL,
BAI R R LLH, D 21K B3 B 4 AR I 720 P A 8 % 4 it
T R, M s AR G/ B e TR LA 2

2 S % g

Al B4l
E1 AAFBAKXRKRSE 10 FR A RRBEFFHARLE -
FRILEE( x200,n =8)
Fig.1 HE staining of liver histopathology of rats in group A
and group B after feeding for 10 weeks ( x200,n = 8)

2.4 BFFREZE4 IREla,JNK1,p - IRS1 EARIEKTE
H5AALE,BHKBFIEHLUY IREl1a, JNKT,

p = IRS1RKKFHRE T (P <0.01) ;5 BA LEL,

CHLFN D 4R IR 2L IRE L, JNK 1, p — IRS1 &3k

KO3 B E R (P < 0. 01) WL E 3 FIE 3,

3 BRAKARFHEALAIRELx,JNK1,p - IRS1EHKIAKTE

b3 (X £5,n=8)
Tab.3 Comparison of IREla,JNK1,and p — IRSI protein expre-

ssion levels in liver tissues of rats in each group (X = s,n = 8)

28 57 IREla JNK1 p — IRS1
AZ8  0.321+0.038 0.174 + 0. 008 0.238 +0. 030
BzL  0.730 £0.031" 0.561 +0. 008" 0.724 +0. 041"
C#l 0.538+£0.023* 0.311+0.012*  0.464 +0.005"
D8 0.542+0.009% 0.325+0.022° 0.468 +0.021"

3 iTig

NAFLD 4 BRI RN 6% ~ 35%7), 25 50% 1) i &
285k 4 ~ 134F 5 AT A J S ARG PR A 10 1 4%, 409% 14
5 B T 4EAL 8 -9) Tt 2030 453k [ NAFLD B % 4>
L 3100 77, K il S R AR 2 S K
e PRy [ g0 - 1 il PR 2 R R IR AR IR YT A

£2 MBTH 3t NAFLD # % KR &£ W IEFRMNENE(X +5,U/L,n=8)
Tab.2 Effect of Danning Tablets on serum biochemical indicators of NAFLD model rats (X +s,U/ L,n =8)

28 5 TC TG HDL -C LDL-C NEFA ALT AST
A 1.94+0.30 1.72+0.18 1.39+0.11 0.75+0.25 0.40 +0.09 4.72+0.96 7.18+0.79
B4l 4.02+£0.55 2.61+0.53" 0.85+0.18 1.23+0.29 0.70+0. 12° 6.90 £ 0.98" 10.39 + 1. 10°
ca 3.55+0.49 2.60+0.80 1.08 £ 0. 19* 1.06 £ 0. 13 0.57 0. 14* 6.06 +0. 47 9.28 + 0. 80*
D4l 2.69+0.28% 1.58 +0.294 1.30+0.16° 0.80 +0. 184 0.54 +0.05% 4.43+0.71° 7.82+0.734
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Fig.2 HE staining of liver histopathology of rats in each group after feeding for 16 weeks (n = 8)
IREla /B - actin

JNK1/p - actin p — IRS1/B - actin

0.8 * 0.6 * 0.8 & IREla
0.6 A A 0.6 JNK1
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0 1] 0 2051 0 251 4 4 4 4
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A - C. ZaitiE D ke ikA
3 BAKRRIFEALIRELIa,JNKL,p - IRSIEARZKELLE (n=8)
A - C.Protein count D. Gel electrophoregram

Fig.3 Comparison of IREla,JNK1,and p — IRSI protein expression levels in liver tissues of rats in each group (n = 8)
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VB o 24 ERS 835 & B, IRE Lo 838075 o INK 15 538
% 22 24 T Ak B 1 O < i v i B O FE IR
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WG T NAFLD B2 058 4745 BT 7 &2 BL, IREle / INK
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TR /IS BRI BT I e 5 2205 5 e S 2 401 ) G B A
Foo M U FERE T T IRELe/ INK G B X
NAFLDAEHT, & BLIRE Lo / INK 388 388 320 V8] 55 F 0 1
TR NAFLD & AR 5745 T CIRS TR R A5 5 4% =
T % rp 32 AR OK P Y B A S A L, T INKCIE Y O
A5 IRST Ser307 7 i K A= WAL , BB & 3R A5 5
e 5, 4 S0 JE 4L AU IR 8 2R A W~ RO, JE IR
RHFFEAE R W, B ALK R I 2L IRELe, INKT,
p — IRS1 IR IKKF 5 A 2 B3 THE (P <0.01),
1M D 20K BT AEZH 289 IRE Lo, INKT, p — IRS1 ZE A %
IRAKCP 3 B W AR (P < 0. 01) , 3R R IR B 15
9 NAFLD 1] 380 R B 7 2 20 ERS A7 53 g, 57
J %) NAFLD B8R R IEZH 21 ERS H 0 A7 & 1 22
fiEAE I

Li LRTIR BT oAl AEsd i R IRElec/ JNK A5

TP DR T N 105 25 e, AT k3% NAFLD .
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