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[(FE] BR HKiT—HRakERMEeIE (MS) FIiEe TatEAbuh . ik ¥40 2D RELS KT G
2010 R e L0 30 R, AL ROR A & IR R 53 5 MS R/ AR . 4% 30 R AL M 2 04 /)y SR AL
SRR ZRHAF ZF AN, HFHI0R, ZHRABADRL TR AH 1. 1g (kgod) EF, ZFR
MRABZE T —F SINER 0.4 ¢/ (kg-d) #EFH, ©OMAAEAANL T RAKMNK0 02ml/ (g-d) #F, &8
Lk, £FHR4F, LREADRARE, BB, KK, Lee's¥idh, #HRF, MM alEiohls [LI6H
m =8 (TG). %M2EE (TC). & F ARk aEE (HDL-C). AZEZ K&k arEE (LDL-C) | K-F,
ELISA &4l o i 9% & K -F, HE 3 & YL RAF IR 28 2295 32 T AL, Western Blot A= q-PCR % % A # | T o fis 40 27
bEE %K (LepR). MEZEE/R (POMC). #AZAKY (NPY) ZH@KFAmRNA Kk, %985 0E&0 T
L3 KB XBPOMCANPY #2123, R RELERIF, UMD AF@BRILK TG SR, ik
Me W AR RIS, —TRipAFe = F SRR =00, Y, AR R ERE, HRati, #4244
DN RATRERE W AR, DR E . B Lee'si M S, R FH A, EMaE, TG, TC, LDL-C, miF
JEERFHEH, HDL-CAK-FHAK, LepR. POMC & & /K- & £ mRNA & A KAk, NPY & & K-F & E mRNA &
rIE, T A S kA R POMC & kK FHAL, NPY R EERZTHZH (P<0.05%P<0.01); HSAEAM
YoiR, —RipaAe —WIUNZA R B B3 AR B F K E (P<0.058P<0.01); 5=Fpaibi, —Fr
IR Z . NPY 3t F A FHAK, HDL-CKR-FFH& (P<0.05% P<0.01). &€ —HAHTATALFE
FOKF, BRERME SIS IR IE KA, HAEAIH TRZBBITERE AR, YT LT S5ERLE4
X W Ah 22 Bk 0 Rk
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1 MREAZE
1.1 4%

SPF 2% C57BL/6 HEE/INEL40 2, 6 JE, %
i (18+2) g, WA [ e 05 sh ) A FR 53 4T:
Oal, SRS RTIES : SCXK (1) 2022-0004
) % T4 g v R 24 R 2R S Bl W vh O SPE 4Bl )
B5, =i (23+3) °C, M 12 h, REWKET
. &M SR 1R S S
1.2 %9y

THRAER: PR 15g, EE 15, K% 9 g,
KH45g, BHFIH(A3g), £RTH (A9,
1L55.5 oo W R B 2GR E N R A — N RS e
(#it%5: 10395547) . M L hE, :RAED,
SCKATE 30 min, HE WK, AHHLUE, WHEE
0.555 g/ml, 4 CHR-AF. R _FIUKA (0.5 g/kx
20, HELEERERAGARAR, #5:
ACG9547), fHiFHRTLL0. 9% A= BREL ACKBIFE 5 it —
FH XU BE AR 2 A 0. 02 g/ml A AT o
1.3 EZXMNAME

Heim ek [ EA 5% g, 23% 18 [ BRI
53% WKL G, #S . (2019)06076], Jbaide
BRRAE YR B A BR2A 7] 5 60% AR I (A1 R} (&5
H 60% IR T, 20% [ #& 5T 20% Mk K AL &
Yy, MR A 5240 keal/kg, #1t5 : FB2023101503 ),
B EM ARG R AR SREH (LiEEMNE
YREARAR, ]85 S11036) ;5 H il =g
(TG) HEadkF & (5255 AK04PP688675) . &L
JHEEE (TC) kg (585 : WZ08NR6J83
40) . =% ENRE A AEEE (HDL-C) @k
& (185 . WZO6VHF25675) . K% & g & A H [
i (LDL-C) Hmikilila (185 : WZ05X08L442
4), RV SERGFRE DR R A BRA R 8 R
R AW BRI 2 (ELISA) X571 & (G I SR 45
R AR A BRAE], 535 WZ0426003172) 5
4% Z R W/ (biosharp YR A BRA R, 75
BL539A); ARy (iR
FARAT, 5. N25HR202423); RNA HEHUK
aifbidF & (595 7E0331K3) . RNA i ik 7
& (%5 7E731]3) . PCRY BikH & (5.
TE70213) , 8 5w MERE A W RE B B A R A
BRI RIPA 24 (XU fl A= ) TR AT BR A
A, $25 . AR0102); BCA #1192 il s il 7] &
(VLA HLIEAEDE A AR A FRA R 185 :kgp902)

POMC —#T (3EE Abcam A F], 245 : abh254257);
NPY —#it (2 [H Cell Signaling A 7 , 585 : 11976S) ;
LepR — ¥t (525 . 20966-1-AP) . B-actin (575 .
HRP-66009) . WWFEHEH —Ht (H7%5: SA00001-1) .
PR 30 (525 RGAROO1), I =JE 44
HARAWRAR; CYIbRiCFEPiRlec (RN FELE
IRAEYBHEARR A, 5155 : GB21303).

MBEAL (IR BRI AR A R, B,
SN9436761) ; 4= H sl A A (TIN5 FE A= 1
B AT, A5 . Chemray 800); 72U E.OAL
(Z£[E Thermo Fisher /A F], 5. 5424R); 49
s (AKEITA R, BS . CX23EHRI0); Bibs
A (BEHF] Tecan A F], 15 . Infinite M200 pro) ;
FERP AL (RIS Veriti) . 28GE & PCRAL (HY
7+ QuansStudio6 Flex), F[E Applied Biosystems 2y
Al A ROCEER R R Gt (35 E Bio-Rad 2 H ,
IS Chemi Doc™ XRS+); VKM HHL (FEE Leica
ocdl, B CM1950) 5 1E B 2Ot M (8
Carl Zeiss AA], 5. Axio Imager A2),

1.4 #8, 54A%TH

40 H C57BL/6 MEYE/IN S MR SR 1 RS, 3%
i MR B IMEIR G5, R FHBEDLEC TR0 R
25 14110 RS REA] 30 H o 28 (4L RUEA T 3538
TR 22, A/ BRZA T 60% IR 7 13k BE 1R R
FRErE A 8 JE A a7 MS HEUEAL AL 10 MS R JIEASE A
VA bRIE " S 1) fRBTE . BRI, TC.
TG. HDL-C. LDL-C/K-FHIEH /NI, 2Z5H
AoitsE L 2) A MBI R . B
SHERE . KRR, KT CPEMRS . SR, &
B8,

30 HUNRIBE B Yy, ok HBEPLE T R L5
AR R R UK, B4 10
Fie N5 S i w AL N RS 25 004 A
1245 IR AR, R H UKL 43
WA THMEZEY 1.1 ¢ (kged). 0.4¢ (kg-d),
PL0.02 ml/ (g-d) FEATHER , 25 P14l AT 2 |
TR KRR, B H 1k, T
4 . T AR S AN B AR S SR ),
AU BRI AUR — H SUICA 4% 52 25 T 60% fi i
BRI S
1.5 WEIAFA Ty ik
1.5.1 HRAE. MB. K. Lee's#dk . #&
= T4 SN BT, W EE L,
K, 1H5E Lee's 1880, TR AKX N Lee's 75 Kt =1k
it () " <107k K (em), BREICRH/DNREEE.
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1.5.2 g, dfg, wFLEKFEN THRE
— B ERH RS 00BN FUR IS ARSI /N
2R, FELL 20% 2073 0. 005 ml/g PEATHE i1
SERRTRE , RRIE S IR 3K R 10, 4 °C. 3000 r/min 25
020 min, B0F428.5em, W EER THRAE G
JCE -80 COKFEVRAE . R A4 A sl AE AL 43 B4 SUAs i
B /NS TG, TC, HDL-C, LDL-C A Ifil % 8
ROV, AR S B A5 R

1.5.3 HEF &R MEALIHBIBENL  RIM5E
JEBUNRFRIEA S, BER & T EPE S, A
4% ZRHPREFE 24 W5, RIS liK,. #EH .
B s WA et BA, OB MEFE
HATS .

1.5.4 q-PCR &AM T & i 41 2% LepR. POMC.
NPY mRNA F&i& B4R HIREHLEL 7R E 1L 4 H/N
B, BN 20 TR A T s B AR
R, B T-80 CUKFEITRAEA H . HL30~50 mg T FrfiKi
H AV EUT Fo i B RNA JFAG I H ok i e g iy, i
Bk cDNA, 7R VK L -PCR R A& R E AT
Pyt WA RN A CT A 2 2t 5
FrAS2E H B9 R () mRNA A6 Rk 519Hh
WA ARARA RGN, PR,

®1 LepR., POMC. NPYXLERHT|¥F 41
Table 1  Primer sequences for LepR, POMC, and NPY genes

A FA1 (5'—3") K bp

LepR 3 AGAACCAGCGCACACTGTTA 113
T GTGACTCCACAGCACTCACT

POMC 3 GGCCATTAGGCTTGGAGCAG 188
i CTTGTGCGCGTTCTTGATGA

NPY 3 GGACTGACCCTCGCTCTATC 137
I ATGTAGTGTCGCAGAGCGG

B-actin 3 TGTCCACCTTCCAGCAGATGT 101

T AGCTCAGTAACAGTCCGCCTAG
e LepR, JFEZUR; POMC, RibHEEZE; NPY, #I4HKY,

1.5.5 Western Blot #4870 T & fm2B 2% LepR . POMC.
NPY & @ K-+ AR HBENLEC T RIE AR A/ N R
T3 HU/NRCT BB, i AR BT A
AR N, BCAEME S AW ., TR . B
k. B B, A —$T (B-actin 1 : 25 000,
LepR 1: 600, POMC 1: 2000, NPY 1: 2000)
4 Cib, TBSTUERES, MMAZdHL (1:5000) %=
RIFE 45 min, BB, HRFAR R . [ Image
Lab Software 6. 13¥7 2577 , TTF8 K .
1.5.6 % J& &4 n T o flil g kX%
POMC. NPY & & & k&K BRAF 43 H/ARL
U Y i U A T 4% Z R P 2, OCT
I, itk WU R R . MIEE A
JARRE—4% (LepR 1: 100, POMC 1: 100, NPY I:
200) &, BEEIA P (CY3IFEPi R IC 1:
100) #FATIFE Mt i, 2% Wi N WA 198
Heik .
1.6 %itsFik

K SPSS 26. 0 e it2# 8443 A o 1 B 34
TFEIESAM, HE iz (xss) Fon, H2E
Frif 2 4] LU ECR B 2 22500, P LA
LSD #5586 ; J7 22 A5 Dunnett TP #6356, LA P<
0.05 K25 HAG 3 L,
2 #R
2.1 BWDRWNRKE. ME., KK, Lee's#54k.
HREFER

T2, SEAY R, BRI /N R
MG, Lee's$8%80 R, #rEREIEM (P<0.058P<
0.01); SRR AL, — Mz A — B XU &
i, M. Lee'sfEEUFEML, HEEW/AD (P<
0.058 P<<0.01); 5 " BEmdltbs, —HMAIH
BT FEL (P<0.05), M. KK Lee'sTH%5.
HEEEFILLEIFEE L (P>0.05), £4H/N
WK IE, 255 E L (P>0.05).

K2 BUUNRUARTE: . IR MK Lee's TR, BEEHE HUEL

Table2 Comparison of body weight, abdominal circumference, body length, Lee’sindex, and food intake in mice from each group (x+s)

21 531 B /g J1& Hl/em Lee's 84X HErht/g K /em
25 14 10 24.95+0. 74 7. 04+0. 55 316.77+9. 78 55.90+8. 07 9.23+0. 24
L2 10 37. 14£2. 92" 9. 15+0. 67" 353. 88+13. 73" 72.48+10. 42" 9.43+0. 29
/377 | 10 30. 54+1. 97 7. 60+0. 46° 338.19+7. 78" 59. 18+6. 43" 9.24+0. 14
RO 10 28.53+1.36" 7. 56+0. 44°) 331. 04+6. 09 54. 00+4. 99 9.23+0. 17

e oa) HEA4LE, P<0.01; b) HxA4ME, P<0.05; ¢ SHEAALE, P<0.01; d) SHEAALE, P<0.05; ¢) 5

WA E, P<0.05,
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Table 3 Comparison of blood glucose, blood lipids, and serum leptin levels in mice from each group (x+s)
251 BE 2B /mmol- L TG/mmol -1 TC/mmol - 1! HDL-C/mmol+L™"  LDL-C/mmol L™ 3 F/ng-ml™!
23 A 10 5.18+0. 67 0. 63+0. 13 3.58+0. 35 1. 67+0. 03 3. 67+0. 67 4.89+0. 86
[ EilE:) 10 7.71=0. 85" 1.38+0. 15" 8. 50+0. 73" 0. 82+0. 08" 4. 55+0. 64" 11. 46+1. 85"
/7t 10 5.99+0. 62" 0. 70+0. 16" 6. 4120. 97" 1. 84+0. 04" 4.01=0. 50 7.40+1. 39"
ZHIRUIRA 10 5.38+0. 61" 0. 67+0. 19" 6.16x1.07" 1. 94+0. 08" 3.98+0. 517 6. 41+0. 73"

F: TG, HM—=Fg; TC, HHME; HDL-C, mHEIEEABFEE; LDL-C, (RN HHHE,
a) A4, P<0.01; b) SHAILHE, P<0.01; o) SHBA I, P<0.05; d) 5 FHndlttis, P<0.01,

2.2 R4 F A g B E R KT g

T3, SEEAR, BAI /N RS I
Wi, TG, TC. LDL-C. Iii##E EKFF+H, HDL-C
KRR (P<<0.01); SECARIZ AL, —Briadl
A XU 25 1 i p% . TG, TC. LDL-C. Iy
I8 Z AR, HDL-C /KT8 (P<<0.058 P<
0.01); S5 FRAmdl by, —H XKL HDL-C K
FHm (P<0.01), =M IMHE . TG, TC. LDL-C,
M358 2K 22 82 # R L (P>0.05).
2.3 A4 RATIELLRARIFLNE S

Bl 1, 25 A/ U SUE o, HESHL
M, R ULIR R 25 0 . AL /)N T 40 1t HE 51 A B
D), FF 2 A G, 200 AL R RN AS A5 g g

2.4 AR T w4 R LepR, POMC, NPY
mRNA # & poiz
Fan, SEAdR, BRG/NR T Fibdl

4Urf LepR ., POMC mRNA FiA[%fik, NPY mRNA %
KTHE (P<<0.058( P<<0.01); SEHIZH L, —
W7 4 A0 — I SUIKZH LepR . POMC mRNA % ik 7F
&, NPY mRNA £IAREAL (P<0.01); 5Bk
A bEr, UKL LepR . POMC, NPY mRNA #
k2 TG L (P>0.05).

x4 SA/PNRTF EKAL LepR . POMC. NPY mRNA

kL
Table 4 Comparison of LepR, POMC, and NPY mRNA

expression in the hypothalamic tissue of mice from each group

WL SR IFIERS T ORI M % . SRR AL AL, (es)
WA UL MY S E R IR A B leR | PowC  NPY
25 W I 50 A5 /N KR T b U S B 5 R 0k A 4 1.06+0. 22) 1. 090. 251) 1. 02:0. 26})
. . . [T RIVES) 4 0.56%0. 14" 0.47x0.06" 1.59+0. 39"
o R, I UKL P S Zomi 4 089005 172s0.30 0.Gre0, 157
T S/ LB IV U 0B R 2 4 31 W U 4 0.92+0.137  1.69+0.66°  0.65+0. 08"

A

B S/ RAFIEHZURR R (HEZe(E, x400)

Figure 1  Pathological images of liver tissue in mice from

each group (HE Staining, x400)

TE: LepR, HRZM; POMC, PIREZERF; NPY, WLAIKY.

a) 5FEHEMAWE, P<0.01; b) 5 H4AILE, P<0.05;
¢) SEURAEE, P<0.01,
2.5 &R T LML LepR. POMC, NPY %
& K-F

58, SEPALE, AN A
211 LepR. POMC & 17K F- AR, NPY & (K F
RS BUUNF FRLL LepR. POMC, NPY 2 7K 4L
Table5 Comparison of LepR, POMC, and NPY protein levels

in the hypothalamic tissue of mice from each group (%+s)

217 R LepR POMC NPY

Ry =E| 3 0.85+0.21  0.84+0.06  0.63+0.16
FERIZH 3 0.41£0.07"  0.67+0.03"  0.99+0.23"
bl N *
) — W .7320. 179 0.830.06” 0. 60+0. 17°
e BRI R A IS0 PREL 3 073017 08320.06° 0. 60:0-17
R 3 0.76£0.15° 0.82+0.07° 0.50+0. 13"

H: LepR, FZEZMK; POMC, BB ZEE; NPY, MHZERKY.
a) HEA4mE, P<0.01; b) SEA4HE, P<0.05;
c) SR, P<0.05; d) SHEELE, P<0.01.
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THE (P<0.058( P<<0.01); SHALA R, K
I XU LepR . POMC 2 H /KT 5,
NPY % (KB (P<<0.05 5 P<0.01); 5 —
MRimdl b, —H X4 LepR. POMC, NPY ZEH
K2R TGS (P>0.05)

B/ B Z LepR . POMC, NPY 2 [
LUK B LI 2.

S e
LepR BN By 1ok

poMC | B S s | 29KkDa

NPY | A - - | 11kD:

p-actin [ —— e G— — | 42kDa

A B (& D
E: LepR, JWRZMK; POMC, BIEEZRIE; NPY, MZAKY;
A, FH4; B, BG4 €, “FkisH; D, —HIXUIRAL.
B2 #4UNRFERAZLEPR, POMC, NPY & HIKE
Figure 2 Electrophoresis images of LEPR, POMC, and NPY

proteins in the hypothalamic tissue of mice from each group
2.6 &4 R T £ E4 R 5 KR B POMC,
NPY 5% & ik 2 i

Fom, SRR, BRI /NET K
LG R IX I POMC 5O FRIB AL, NPY 260
FikgETE (P<0.01); SHEAA LK, —BKim
A HUBUIZH POMC 2R A = m, NPY 2
FIRBEIEL (P<<0.058;P<<0.01); S5 KRzt
B, TR NPY 28GR B BT (P<0.01),
POMC %Rk w2 RIS E L (P>0.05),
F AN 2215 A% X 3k POMC . NPY %%
FIREILE 3, K4,
F6 SUUNRT M5 RAZ X POMC, NPY %5t

Fk R

Table 6 Comparison of fluorescence expression of POMC and

NPY in the arcuate nucleus region of the hypothalamus in mice

from each group (x+s)
25 51 A POMC NPY
2 HH 3 1. 00+0. 06 1. 00+0. 02
BT ZH 3 0. 66+0. 09" 1.51+0. 129
/77 3 0. 89+0. 03" 1.3020. 12
ZHOBUNRZH 3 0.91+0. 04" 1.01+0. 06" ¥

H. POMC, FiFUEEZ 25, NPY, MIZAKY.
a) S A4, P<0.01; b) SHEAEAHE, P<0.01;
c) MMM, P<0.05; d) 5S”BRAHLLE, P<0.01,

3 g

MBS MSIH ST CHERE” U AW

THH

B2

/377
H

— XL
AR

TE: DAPI, 4',6- " JjkHE-2-ZJEm| W s POMC, Tiij i ¥ B2 3 5
Merge RI>5 POMC 5 DAPI E 4.
B3 SA/NET RS R IX I POMC 2 5
RIKMBL (x200)
Figure 3 Fluorescence expression of POMC protein in the
arcuate nucleus region of the hypothalamus in mice from

each group (x200)

itk

“Fin
H

—FX
N

H: DAPI, 4',6-JJKFL-2-IKFEM[E; NPY, #HZEAKY; Merge B
A NPY 5 DAPIFE 4.
B4 SAUNRE IS R NPY 2 H 2O
FRIEMELL (x200)
Figure 4 Fluorescence expression of NPY protein in the
arcuate nucleus region of the hypothalamus in mice from

each group (x200)

SEPIETEE , FRBEE MS B H Y, R HEBUR
WE. (KW - @WESIER) = “HUREEAb
i AEERR, W, SN, W B9k
W GRM - Awighs) He: “IEES AN, H
BN T (IR IR Rl - R ) WA
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e “HTREIERAR, SRR, Gl
IR, DABURAURR, RN MSIEEZ TR
REART, WBEIEHERZ ARS8, [iskl,
feAEZIE, BURRIEIE, R RE. —BRATE
IRIT IR Z FER T, D A AN . SRR AR
(EEJrdEf) Wicsk “JAPEmH —BR”. IRIRSS R 5
N, ZBRGEEE HRLE 256 R U Bl o R 2 1
I MS B BRI ZE AL R AR E ™, XL
W i PR AR 24, 23000 58 A2 B LT LIUF
KIRTT MS AR Y ik, AR L
MRim e T HUHZE, — B OXSUIFE N B B, LA
HE— R AMFE Z R 28 MS BEAE RV AL .
W2, 98 23RBS G PRI Hh g M ) - g AR o
MR 2 BE TR BT RE , (ELINL TR 2R S i m s, L
AT 8 2R ABURE AR, U e 1 ot 955 9% 2R TE vk T
RIERNGIER . RFRERER, 55X A
Ho, BIEUAT/NEEEE S, R 18 B
Lee's 8407t &, 25 M B AN TG, TC. LDL-C
KR ET R, HDL-C/KF-BERAR. R g
LA BT B, RERS 25 RRAR/ B2 1
MK, FEARILES TG, TC AILDL-C /K, FhiE
I3 HDL-C 7K -, 2 W] — Biz A — H XUIRE AT 2k
MR G, BEAYL /N BRIk il i 98 R KF- T
T PERR DR, 28 — Bz A — H UK T 1 fiE
%t 2 WA AL TR 9 R K, O R I AR R
B, SRR AR Y 58, DL ESSRERY], =
W 125 T 0 ] B AR MLS 28 SIE A5 0 /)N LIt 375 988 K O,
B R HURE . T H, TR GERIRAC I R
IV R AR S U B B 25 57 .
Wb, 98 AN TP RGP R RIS
KHEEP T, fegmiURE YA, N Rk
LR RERSE ", BESWE, K
TERRGEIEANT WG, 5T b 98 2 2 1k
LepR 456, 845 T i 5 46 8 A0 5C 1Y i 28 Ik POMC
FINPY, FHrrPOMCHIHIEWHEA, NPY{EHEEY)
A, AR R, KEIEIBRE S S8R
B E L ERMFE AU, T ik R A I
B rh POMC, NPY K3k, HEMis2m &AL M ae Tl
Ko G, ARWFFEAD T /N FiiZl 20 LepR
POMC FINPY AR 250K, S5XT R4
Ho, AEASZ/NEUT e 421 LepR . POMC 25 H
K B He mRNA Rk BEAG, T B = R 2 X
POMC ¢ RIR M IENL; NPY & M H mRNA %
KTHE, N SR X I NPY 266k BT .
Zead MR U HUS , NRCT gl 4t

LepR. POMC 2 1KV M H mRNA FikFHm, T
i =5 PR AZ X 3k POMC 98 Y ik st s NPY 22
TP S mRNA FIRFEAL, N B i 5 A% XL NPY
TR WL, L EGEREN, imalEad
PEUET it LepR AUk, HEMIET T B POMC,
NPY {35, e imshmi A, R s &R K
-, R R AR, AT MSEIFARRLAEIR
5 LRTR, ZRRMGE MS PR VR AL A]
AESMEIE R P LepR B9 3k, JET_F 4 il &
B POMC Y15, TR R NPY fRIA A
Koo ARSLLG A [ B JE R 5 LepR 45 6 J5 anfo] i 4%
T Eefii H POMC FINPY B3k, Rt s 2enl dt—2
AW
S 3k
[1]JACHILA OO, ARAYA M, BERHE AB, et al. Metabolic
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Effect of Erchen Decoction ( —_[f:i% ) on Serum Leptin and Expression of LepR, POMC, and NPY in Hypo-
thalamus of Metabolic Syndrome Model Mice with Phlegm Syndrome

YANG Menghan', LI Yuanyuan', ZHENG Xiujuan', XIONG Wenhui', HUANG Xirui', GAO Bizhen’

1. College of Traditional Chinese Medicine, Fujian University of Traditional Chinese Medicine, fuzhou, 350122; 2. College of
Integrated Traditional Chinese and Western Medicine, Fujian University of Traditional Chinese Medicine

ABSTRACT Objective To explore the potential mechanism of Erchen Decoction ( — % , ECD) in improving
metabolic syndrome (MS) with phlegm syndrome. Methods Forty mice were randomly divided into a blank group
of 10 mice and a modeling group of 30 mice. The MS model with phlegm syndrome was induced in the modeling group
by high-fat diet. Thirty successfully modeled mice were randomly divided into a model group, a ECD group, and a
metformin group, with 10 mice in each group. The ECD group was given 0. 4 g/(kg+d) of ECD, while the metformin
group was intervened with 11. 1 g/(kg*d) of metformin solution, and the blank group and the model group were given
0. 02 ml/(g-d) of sterilized drinking water, all by gavage, once daily for 4 weeks. Body weight, abdominal circumfe-
rence, body length, Lee's index and food intake were recorded. Blood glucose and blood lipid levels including fasting
blood glucose, triglycerides (TG) , total cholesterol (TC) , high-density lipoprotein cholesterol (HDL-C) , and low-
density lipoprotein cholesterol (LDL-C) were measured. ELISA was used to detect serum leptin levels, while HE
staining was used to observe liver pathological changes. Western Blot and q-PCR were used to detect protein and
mRNA expression of hypothalamic leptin receptor (LepR) , pro melanocortin (POMC) , and neuropeptide Y (NPY)
in the hypothalamus. Immunofluorescence was used to detect fluorescence expression of POMC and NPY in the hypo-
thalamic arcuate nucleus region. Results Pathological results showed that the mice in the model group had numer-
ous fat vacuoles in hepatocytes and significant liver fat deposition, while the ECD and metformin groups showed re-
duced fat vacuoles and less liver fat deposition. Compared to those in the blank group, the mice in the model group
mice showed liver fat deposition, increased body weight, abdominal circumference, Lee’s index and food intake ; fast-
ing blood glucose, TG, TC, LDL-C, and serum leptin levels were elevated, while HDL-C was decreased ; the expres-
sion of LepR, POMC protein levels and their mRNA expression decreased, while the protein level and mRNA expres-
sion of NPY increased; the fluorescence expression of POMC in the arcuate nucleus was reduced, while NPY fluores-
cence expression increased (P<<0.05 or P<<0.01). Compared to the model group, the ECD group and metformin
group showed significant improvements in the above indicators (P<<0. 05 or P<<0.01). Compared to the ECD group,
the metformin group showed a reduction in body weight and NPY fluorescence expression, and an increase in HDL-C
levels (P<<0.05 or P<<0.01). Conclusion ECD can downregulate serum leptin levels and improve glucose and
lipid metabolism in the MS of phlegm syndrome. Its mechanism of action may be to reduce liver fat deposition and
thereafter affect the expression of neuropeptides related to feeding activity in the hypothalamus.

Keywords metabolic syndrome; phlegm syndrome; leptin; leptin receptor; pro-opiomelanocortin; neuropeptide Y
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