- 979 - YRGS Ak 2022 4F 8 A 42 #4811 CIITWM, August 2022, Vol. 42, No. 8

- K EbAT R -

T M= 77 a4 JAK2/STAT3 38 f& %)
R JE /N BRUIE 17 98 0E 1) 52 M

kmE W ERW 2@ mEs kTR 24k Fied

WBE BH #HdEos 55 (DXRID) ARG RBE RS 2 (JAK2) /125 8 FF i F80E
B+ 3 (STAT3) 15 @3k et s RS 4128 e KR 6g %k, ik 32 R 8 A4kttt ApoE™ /s Rz
ML F R ko AR, DXR M4k, . SHAE4, #4488 R, BIR 8 RF# C57BL/6J Atk ) A AF
Hy B4, APOE™ /N Rk 4R AR 7 Ak AR AR 12 s S e AR A G  DXR MK, ¥+ &7 4951 T 6.5,
13, 26 g/kg DXR M H A A i# g, EFafBERNANFTARLERER, SUEHFRLH 1L, &4
2512 B, BRAMNEDRAE, TRE RS, BONR AR ALRE 5 ARS8 KA A4
FAl s R x TC. TG, LDL-C. HDL-C K-F; HE 3 & WLE5 /1 A RS B 2 R R 22 2 AL IL-1B8 5%
JE LA H & 5 AT MRS By 4047 X g2 2 A 42 % ; RT-PCR #ami g By 4842 £ 5% B F IL-1B . IL-6. A% 35t B
F-o (TNF-a ). Ehmia#itE g -1 (MCP-1) mRNA £k, Evmattitic &4t 54 — 8 as
i (iINOS) Fo4k & B2 5 -1 (Arg-1) mRNA % i& ; Western Blot # ] /s &% By 28 22 JAK2 ., B B2 1L JAK2
(p-JAK2 ), STAT3. &4k STAT3 (p-STAT3). iNOS., Arg-1 & @ ik, R L Ewaks, g
MNRARE, RER A, NI 5. NIEREIEH4S oiF+ TC, TG, LDL-C, HDL-C K34+
% (P<0.05, P<0.01), HE £ & 2 Fishmiefe K, SR AafFeE R x IL-1B8 K-F LA, AEhmsd
IL-18 . IL-6. TNF-a . MCP-1. INOS mRNA £k ¥m, iINOS & & . JAK2. STAT3 & & B ALK 7
¥ (P<0.05, P<0.01), Arg-1 mRNA Z & & £ A A& (P<0.05); HALA 20 kd, DXR T&- 7] &40
RAREHR AL, AR €2, REAEH Ha45 hiF ¥ TC. LDL-C K-F3 FH (P<0.05, P<0.01), HE
FER TR @E ), REANEERTTIL-1B AP TFHA; DXR M1k, #HFw R ik TG KFT
% (P<0.05), REW#ase IL-1B8 . IL-6. iINOS mRNA % ik T, iINOS & & . JAK2, STAT3 & & B 1L
&P 75 F B (P<0.05, P<0.01), Arg-1 mRNA % & & & ik 3 e (P<0.05, P<0.01); DXR I & #] & 41
N F & HDL-C K-F £+ (P<0.01), Asha22 MCP-1 mRNA #.ik % JAK2., STAT3 % @ # B2 ALK -F 3
T (P<0.05, P<0.01), Z5it DXR I Tr4 M IERE b 4L 0% 0 K 0, YRR AUH T ik 55 474 JAK2 /
STAT3 15 5%, K& ERmimikiiink,
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Dingxin Recipe [l Attenuates Inflammation of Adipose Tissue in Obese Mice by Regulating JAK2/
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ABSTRACT Objective To explore the effect of Dingxin Recipe Il (DXR Il ) on chronic inflammation
of adipose tissue in obese mice by regulating the Janus protein tyrosine protein kinase 2 ( JAK2) / signal
transducer and activator of transcription 3 ( STAT3) signaling pathway. Methods Thirty-two 8-week-old male
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ApoE" mice were divided into the model group, low, medium, high dose DXR I groups by random digit
table, with 8 in each group, and another 8 C57BL/6J male mice of the same age were recruited as normal
group. ApoE™ mice were fed with Western diet for 12 weeks to establish the obesity model. Mice in the low,
medium, high dose DXR I groups were administered with 6.5, 13 and 26 g - kg”' DXR 1 respectively and
equal volume of distilled water were administered to mice in the model and normal group. All the above groups
were administered once a day for consecutive 12 weeks. Monitor the body weight of the mice weekly. After the
intervention, all visceral adipose tissue were carefully collected and calculated the visceral adipose tissue index.
Serum TC, TG, LDL-C and HDL-C levels were measured with the method of biochemical kits. HE staining was
used to observe the histopathology of the visceral adipose tissue. IL-1 8 immunohistochemistry was performed to
evaluate the degree of inflammatory infiltration. The IL-13, IL-6, TNF-« , monocyte chemoattractant protein-1
(MCP-1), inducible nitric oxide synthase (iINOS ) and arginase-1 ( Arg-1) mRNA expression were detected
by RT-PCR. Protein levels of iNOS, Arg-1, JAK2, p-JAK2, STAT3 and p-STAT3 were assessed by Western
Blot. Results Compared with the normal group, the body weight, weight gain, the weight of viceral adipose
tissue, visceral adipose tissue index, and the serum levels of TC, TG, LDL-C and HDL-C increased ( P<0.05,
P<0.01), HE staining showed adipocyte hypertrophy, immunohistochemical staining showed the level of IL-13
increased, the mRNA expressions of IL-13, IL-6, TNF-a , MCP-1, iNOS increased, protein level of INOS
and the phosphorylation of JAK2 and STAT3 also increased ( P<0.05, P<0.01), while Arg-1 mRNA and protein
decreased ( P<0.05) in model group. Compared with the model group, the weight gain, the weight of viceral
adipose tissue, visceral adipose tissue index and the serum levels of TC and LDL-C decreased ( P<0.05, P<0.01),
HE staining showed adipocytes became smaller, immunohistochemical staining showed the level of IL-13
decreased in each DXR Il group. In low and medium dose DXR Il groups, the serum level of TG decreased
(P<0.05), mRNA expressions of IL-1 3, IL-6, INOS decreased, protein levels of iINOS and the phosphorylation
of JAK2 and STAT3 also decreased ( P<0.05, P<0.01), while Arg-1 mRNA and protein increased ( P<0.05,
P<0.01) . In high dose DXR 1 group, the serum level of HDL-C increased ( P<0.01 ), the mRNA expression
of MCP-1 and the phosphorylation of JAK2 and STAT3 decreased ( P<0.05) . Conclusion DXR I could
attenuate chronic inflammation of visceral adipose tissue, and the potential mechanism is closely related to the
improvement of polarization imbalance of macrophages regulated by JAK2/STAT3 signaling pathway.

KEYWORDS Dingxin Recipe III; adipose tissue inflammation; macrophage polarization; Janus protein
tyrosine protein kinase 2; signal transducer and activator of transcription 3
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KARPRAEAL, R DXR T A 7 20 208 M 4 0E 1Y
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1 3h%Y SPF 2% 8 Jal i i 4 ApoE Jt A il bk
(ApoE™) /NEL32 H, fkH (20+2)g, WA 3
BAAEI S L (RE) ARAFR, A VFaHE
5. SYXK () 2016-0167, 5 Ht 8 H [A J& # SPF
%% C57BL/6J Mtk /NEME N IE S 4, /MNEUAFET SPF
KW b, HEIREN, B BRPOKMEE, 3 KE R
1 REKE, PR ERE (FE15.5 %, okKIEEY
425 % . 51 42 %, B 4.7 keallg ) FRE 1kt
M AR RS sh oo 43, I THIES . SCXK
() 2013-0002, <3¢ 553 37 pg 77 B B R 2= 5L 50 3
YRS 2 (No. L2020054 ),

2 4% DXRIN (4ik: #E+10g ®i%E10g
eAL15g9 BT 159 JF&20g —L10g 4
itk 10 g 274510 g) thehik v 0 A e B R
25, I ERI R E A R g Y 2= S5 h
U E P R SRR B S . KRR AR R A
24 2.5 g/mL, 4 CIRTE, &,

3 FEAF MUEs TC. TG. LDL-C. HDL-C
MERF 415 20201212, 20200912, 20210312,
20210612, LifgRHeAY TR A RR A\ 5 Trizol:
5 :ET101-01, db it XA YHARBA A BR A w5
Wi ) £ 5 SYBR Green qPCR it # & #t%5 .
AG1M711. AG11701, LHiFL A W5 L bk
p-JAK2: ftt5 . WL02997, I FHIT 2 W R A BR 2
Al REEMEDLIR STAT3, RETiREPUAS T/ —%4
A A (inducible nitric oxide synthase, iINOS ).
& TP 2R -1 (arginase-1, Arg-1): 4t
5. 10252-2-AP ., 18985-1-AP. 16001-1-AP, 3 [&
Proteintech /A Fl; i £ v B Bt {& p-STAT3: it '3
91458, % Cell Signaling Technology 7 ¥l;
L PR IL-1 8« it : bs-6319R, b 5t i
FRAEVHARLA WA F]; R YRS A B 2RI
fiff 2 (tyrosine-protein kinase Janus 2, JAK2 ).,
BT RESTIA GAPDH . HRP FRic iyl Edif 1gG: 4t
5. GB11325¢,GB11002, GB23303y; it 1 4+ K /E
YR A PR v BCA H 1k B e iR & it
SJ256263, i3~ KRAYFAFR/AF; ECL &
St . PVDF fi. 4t 5. 1705102, IPVH00010, 3%
MiLlipore 73 ., KZ-<M #Y & s 20 20 A 5 A0 i

WA BAEDREARA R ) ; 2B KR (L
Thermo Electron /21 ) 5 fb2# A OCEER IR RS0 (1Y
“7: ChemiDox XRS, ZEE{AKRAT ); ¥ IRSEME
it PCR Y (i1 Roche /A F] ),

4 HYER T 32 H ApoE” /N %
BEALEC 720200 A ZH , DXR T, . s5n e,
40 8 H, 7HL8 H C57BL/6J MM/ FUAE M IE W
o I PERESE RS, TE R 4RSS A e 5
HoAts 45 2H LAVG 7 R DRI 3R 12 J S IS PR A
12 )5, Rl & 20/ AR, DIBORIZH A DXR 4%
FlHE /N R E R TIEH 4/ BIRE R 20 % AL
BRI A B R bRE Y, ABFSY A 12 R AR
JG, 32 H ApoE™ /NIRRT Mk BIAC bR IE, B4
AT IR TR AR 8 H o BRI E )
J&i, DXR M4 255 S 00 (FR ks )
TR R SE 50 3 ) 5 N ARG B OB AR T A T4 5
DXR MK, . @il sEdlsr5l 7 6.5, 13, 26 glkg
DXR A 25 AL (43R S T BN I R S5 R0 2 1Y
455, 9.1, 18.21% ), IEH HRFBIAIL LIS A= PHER
IKHER o SHBREA 1R, ELL 12 J,

5 WM E: YTHE, SCEET 12 hEEEA
K, 1 % BCE A (0.1 mL/20 g) M8 i i SRR
B, SRCI I WSO B e PN IR T 42 (RS 52 0 R AR
07 ) FREIC S, ERAr NIIERR T LR AE T -80 Tk
% T Western Blot F152 0] 26 %5 & PCR (reverse
transcription-polymerase chain reaction, RT-PCR)
Sy, AR ANRNI AL W T RS A
HIVEHAT HE Je @ fe e 2l b e,

6 s hR STk

6.1 /NERUAREE . PNIERE DT E 5 A N IERE i fE £
il BRI IC R/ D EUAEE . AFE/NRUE, W
WNERE I PR, TS ERR D6 45 [ PERS i

A (%) = NIENRITE & / /K x 100%] .

6.2 /pNRElLIMLYE TC., TG, LDL-C., HDL-C 7K~
K B # S 30 min, FRLEERS, 3 000 r/min
0 10 min SRS, 4% AR & 0B A5 R 1 v
1 TC. TG. LDL-C. HDL-C /K.

6.3 JRMTAZURE LS A W RS
WA BWr S0 A, VIR RN 4 wm, VIR &
WK, TR ARZE Y 10 ming 1% SRR /0L 108,
K 10 min, DRZIHE'3 min, BREEVERS G —
HERED], WIS R, BdE ™ Mg IR AR
KN IR HEBE, I Image J A4 AL g i
gl IR TS
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6.4 G RE AL LA I PN E BRI 41 20 IL-1 B Rk
A1 B I DY o AL R R e Y S U B, D0 R R
HJ 4 pm, YIRZBEKE, AR TR E
5, 3% H,0, BHW il T LY, 5 % BSA =
TEA] 15 min, JREANAREE A 1:400 B9 —30, KU1
HETREN4 CHAELDK, KHZREETEYERER
CHEE iR Mt R P AE Y R - i SR A
10 min, DAB {7, 5 ISR AR B 0k & (AR,
SRR RN . AR EE Y 3 min, K, &
B, R R, AR NSRS AN I 4 2
IL-1B ik,

6.5 RT-PCR ¥ £ I g Jii5 41 21 IL-1B8 . IL-6.
TNF-« . MCP-1, iNOS, Arg-1 mRNA &35 i H
Trizol FIFEHCIN A NENR I 218 RNA, Hi 5]
& UL 151 RNA 16 5% 5 cDNA. DL GAPDH i 4
%, $ 3R 1 cDNA Fi 1 RT-PCR &7 & i i 45 1E
Py, ROVAKRZE N 20 wl, RN 95T,
3 min; 95C, 5s;56 C, 10s;72C, 25s; 65 C,
5s;95 C, 50 s, 340 MEH, RH 224 ¥kit
A K A A X 2 3k fm. GAPDH, IL-1B . IL-6,
TNF-a . MCP-1, iNOS, Arg-15|¥ 4 TAY T
(L) B ABRAFA, ST 1,

6.6 Western Blot 3 ¥ il g B 41 21 JAK2,
p-JAK2, STAT3. p-STAT3. iNOS. Arg-1 % 1 % ik
F RIPA 2 2 i i IERg i 4121 B 1, BCA B
GRS TR AW, Bl LS 15 pg,
HLUK S EEIS , 15 % BSA ZiREA 2 h, 4 CHE
—Piid e, THEREE 1 h, R ECL fb2rkokik
HATERE . WA AENR . ¥ HEA S GAPDH JKE
{ELAY LU I AR R B A8 R AR R R 7KF, BERR AL 2R 1
5 RV FUREE M LU AE N 8 AR LK -

7 SiieEivk fdi] SPSS 22.0 kAR
IYMTALER, SCEGBELL X + s £on, FIA RORH I T
ISR, FEIESMME, S4B R
B 2E0HT, A5 2255 K LSD-t K Bt A1 Wi Fe sz,
FOT ZEARFEMR ] Dunnett's T3 A6 5347 W5 15 LL#% 5

%1 RT-PCR B|¥)%7

EiE7ERN 1FF) (58'—3") S EE (bp)
GAPDH Lji# CAAAGTGGAGATTGTTGCCAT 21
Tif CCGTTGAATTTGCCGTGA 18
IL-1B8 i GATAAGGAGCTATCACTTGACC 22
Tiif TCTCATCAGGACAGCCCAG 19
MCP-1  Ljif CACTCACCTGCTGCTACTCA 20
Tif GCTTGGTGACAAAAACTACAGC 22
IL-6 Ii# CAGTTGCCTTCTTGGGACTGA 21
i GAAGTCTCCTCTCCGGACTTG 21
TNF- o _[Jif TAACTTAGAAAGGGGATTATGGC 23
it TGTCCCAGCATCTTGTGT 18
iNOS I-Jif TCCTACACCACACCAAAC 18
T CTCCAATCTCTGCCTATCC 19
Arg-1 3% CCAGCTTGTCTACTTCAGTCA 21
T CCAGCTTGTCTACTTCAGTCA 21

AR ES S8 RINBRG R, P<0.05 %2 5H
CES e

& R

1 BUU/NEUATE . (RESEINE . NS E
MHNAERE e b (% 2) HSIEWAHLE, R
H/NRARE , (RESINE . NIRRT E R . ARSI
HTHE (P<0.01) ; S5HAI4 4, DXR 455
/N E S IME . NIRRT & . NIRRT HE £
i RFE (P<0.01),

2 %4 /h B TC, TG, LDL-C, HDL-C
K H (£3) HIEWHE, HAL4 /N IMLE
TC. TG. LDL-C. HDL-C /k ¥ ¥ JI & (P<0.05,
P<0.01); SAEA 4] b4, DXR MAK. = 5 i 4l
/N B I 3 TC. TG, LDL-C /K *F K [% (P<0.05,
P<0.01); DXR Il & 7| & 21 TC. LDL-C 7K *F T &
(P<0.01), HDL-C /K*FTHi (P<0.01),

3 /NS4 HE Y e i 197 40 -2
ARG (B 1, £4) HE REER. EW4/MR
NG5 A HES %, AN, BRI —, REHE
Y 5 IEF 4 A, BRI /N BTG D 40 i AE R

R 2 AAUNRUAE . RENOINE. PBEIRNE i XA IR IR (X s)

2151 n K& (g) REIIE (g) WRERE Bt (g) NRERRDIHE R (%)
EH 8 31.30+1.89 10.58 + 1.14 0.89 +0.34 3.32+1.47
(e 8 61.02 +3.05* 36.18 + 3.09 6.50+0.57" 11.59 + 0.62"
DXR IG5l 8 53.62¥4.18 26.66 550 * 3.58+1.24" 7.18 £1.75%
DXR T 8 52.79 + 7.54 2758+ 4.78" 4.03 072" 8.21 + 110"
DXR I 5 551 8 53.02 + 4.33 26.40+6.36 " 3,62+0.88" 7.520.89°

T SIERALEL, "P<0.01 5 HA] L, © P<0.01
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#£3 K4/NEUME TC. TG, LDL-C. HDL-C /K FH# (mmolll, X+s)
245 n TC TG LDL-C HDL-C
EH 8 2.76+0.08 0.72+0.10 0.11+0.02 1.32+0.10
R 8 4757 +7.62" 1.59 +0.30" 14.24 £2.52" 1.67+0.39
DXR TG & 8 32.12+7.54%% 0.96+0.10% 9.27+2.58"" 1.85+0.36
DXR I 7145t 8 26.02 +8.05° 0.84+0.34° 6.84 +2.03%% 1.91+0.17
DXR I 571 42k 8 33.06 +9.46 “° 0.97 +0.26 8.32+219%% 2.14+0.13%%
T HIEWH LA, *P<0.05, *'P<0.01; SHB4 LA, *P<0.05, **P<0.01
[\ '\‘lf“‘ A | ,/"\ ’ / .’\‘ = b g f‘\--f\:.(' / \‘\11 ;:ﬁ"» ';‘,"’;;:/x \
2 5 7% ANCA Sy A ( g AN — X Y R i
CLBRKB R /- A\O LRI HLO et s PN ERONSSI ElC!
Bao Lot Mgl SeoeN g iqaa et
e * b DVS'Q; 5 9. \ }A | ;V‘ﬁ\»jfiél\:;@,
A e = o -t v Y

W A NIER 4 ; B M4 ; C o DXR MEFIE4; D & DXR

I A5 4H 5 E O DXR RSl

B 1 SH/NEARD SRR b (HE, x200)

F 4 BUA/NEUIBDAIETEEAEE (pm?, Xxs)
b n JN I 2 - 24 1 AR

EH 8 2426.65 + 301.19
T 8 8126.93 + 321.86"
DXR MMl 8 4775.81+711.38%
DXR 55l 8 4554.65 + 284.25
DXR I 7= 571 8 4835.78 +331.75°

W SIEW A, "P<0.01; SR, * P<0.01

ERZSHIR, AHMOREASHE SR AL, DXR M4
FHE 2 /N BRI T A N/, 4R RESE L . Image
J Gt & /N BRI A B AR R oK 5 IE
A HAE, AR N BRUNE 7 4 A ST £ T AR B G
(P<0.01); S5M#ERIZ e, DXR 457l 4/ U
U7 M AL 24 TR BA S s (P<0.01 ),

4 HH/NENEHFHL 1B Fiktbig (E2)
IL-1B8 e et s IEH A PHPERIAGS, A
2 DL B YL £, g 7 40 ] TR 2 R PR IR
TE AL ERELE R, DXR A . o) B2 W55 B e ta
UL AR TERELE R, DXR I 5 300 ok 2 U A o BH

x5 HKA/MRIBHAHLIL-1B8 . IL-6, TNF-«

W A NIEH4H; B A4 ; C Jy DXR MK ; D Jy DXR M+
FHEZ ; E S DXR M A2 5 ik rds AL e R4 4
B2 #S4/NEIEDHS IL-18 KFEE (IHC, x200)

Jutr,, FEIRRELE AR AL /D

5 & 4H/MNRIL-18. IL-6. TNF-a . MCP-1,
iINOS. Arg-1 mRNA Eikb# (F£5) SIEF4L
B, BRI IL-1B8 . IL-6, TNF-a . MCP-1, iNOS
mRNA ik i1 (P<0.05, P<0.01), Arg-1 mRNA
FIKFEAL (P<0.05); HHEIAIZ L%, DXR K.
o F) & 40 IL-1B . IL-6. INOS mRNA % ik i 2>
(P<0.05,P<0.01), Arg-1 mRNA k14 (P<0.05,
P<0.01); DXR =741 MCP-1 mRNA ik /0
(P<0.01),

6 & 41/ BLINOS. Arg-1. JAK2. p-JAK2,
STAT3. p-STAT3 & /K FLLE (F6, KI3) 5
IEF AL, BRI INOS HEHFikHm (P<0.01),
Arg-1 H H % 5 T B (P<0.05), p-JAK2/JAK2,
p-STAT3/STAT3 & H b {H /K F 7+ & (P<0.05,
P<0.01); SHARI4 b, DXR M. 5 & 41
iINOS & H#15 Tl (P<0.05), Arg-1 75 A2k
(P<0.05), DXR 4540 p-JAK2/JAK2 , p-STAT3/
STAT3 & H HfE/KF TR (P<0.05, P<0.01).

. MCP-1., iNOS. Arg-1 mRNA #ikHE (Xx+s)

205 n IL-1B IL-6 TNF-« MCP-1 iINOS Arg-1

IEH 8 1.00+0.11 1.00+0.10 1.00+0.10 1.00+0.11 1.00+0.33 1.00+0.24
A 8 3.86+0.17" 1.64 £0.11" 4.73 + 008" 8.16 + 0.52" 2:33+0.87"" 0.44 +0.22°
DXR I At 8 1.68+0.57%% 0.96+0.31° 1.57.+0.17 2.59+0.44 1.19+0.12°" 1.20 +0.34"°
DXR T i 8 2.20+0:36 " 0.89+0.40°* 1:98 + 0.41 1.92+0.10 127+0.16"° 125%0.37°"
DXR I e 571 8 3.46+0.15 1.23+0.28 1.43+0.05 0.96 +0;11°* 2.26+0.21 0.71+0.32

T HIEHULILEE, "P<0.05) 'P<0.01; SERILL LA, “P<0.05, °“P<0.01
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F6 HUNRIHHLINOS, Arg-1.

p-JAK2/JAK2 . p-STAT3/STAT3 E MM KE L (X+s)

| n iINOS Arg-1 p-JAK2/JAK2 p-STAT3/STAT3
EH 8 0.49+0.13 1.31+0.17 0.32+0.11 0.75+0.16
el 8 1.09+0.21"* 0.58 +0.32" 1.17+0.28"" 1.22+0.19°
DXR IG5 2 8 0.65+0.24° 1.16+0.13° 0.44+0.15%* 0.53+0.31%*
DXR 1 551 4 8 0.53+0.05* 1.18+045" 0.55+0.42° 0.59+0.15%*
DXR T 5545k 8 0.80+0.35 0.67 +0.39 0.64+0.12" 0.71+£0.26"
T SRR, "P<0.05,""P<0.01; S 4k, ©P<0.05, “* P<0.01
A B c D E IR & i, s/ MBI AR A IAER, AT B D A=
INOS L B I L BANIE &AL %% Zhang X %5 2V B9 % Bk B - 14
TP A O 1 2R AT ek I 1 A E A5 3 % NF-« B il
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