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[(HE] BHM HKALRAFFEHFRGFHOBEEARS. Hix @3 PHRAAEFZHELES >
SRR AIF P ORF. R9. . B B ) RREFS (25T RERL. T2 )
FRe. KA FES. TH) el AmiaseRk (REERIE, RKKI) ., BIEER (FRIFR. MK).
AP TrR (B%., %), BB LEiF (Rek, M ET) & GeneCards 3B E kmmEse s, BRIEPHE
AL R BB T HmEGEA RS, ENLTRAFFZPHGBEMERN RS, RIAEPHEREEL. &
HlLidmmeyaie s, ML TRARGEY BahEE R s, BT FHRIIBIE. 3 140 R4 SD
KB AH BT, Rkl (4.2gkg). £3M (T gkg). Frm (7Tgkg). BARA (10.5 g/kg) . B2
2l (7 gkg). 5L (4.2g/kg). ZHF4 (Tgkg). #BEHM (6.3gkg). 724 (6.3 gkg). N FHu
(7 glkg) . REA (10.5 gkg) . EH44 (Tgke) FoTHH (2.1¢gke), HL102, A Iml/100g# § 4
HEGEFTMEEMIAR, RFEMLBEFZHARER, RAEN KT ZPCREAN KX KHALR TG EE
KEF2 (IGF-2), TH#H#H2 (HK-2)., ALY EEARIG M EE LRy (PPAR-y) . FE M LBAZA T 1K
M3 (CHRM3). #3¥# CBfem A Ml (CHRM1) Fo¥E 5 & B3 8 38 (GSK-38) 4 mRNA KR-F; KA
Western Blot i = %, 9% 284t %4 CHRM3. CHRM1#=PPAR-yE &G KF, R M HRFLR I T, 4
B2k kAR R e b A IGF-2 4= HK-2, 0 [ P 25 % &£ 4F A ¥2 % A PPAR-y. CHRM3., CHRMI #= GSK-38.
mRNA Z & @a#n &R 2w, HEFTBAE, RsFa, RWAM. HRa, Bk, Biea, THafn
2 41 CHRM3 K -F ¥ 2 F B4k, #5441 CHRM3 K-F 2 F 3 (P<0.053 P<0.01); BikAaf4sizsa
CHRMI K-F 2 F A&, Ham, 25 FH., wBRA, NFRA, REE, THA, 250 fn 2
CHRM1 AF 257 (P<0.053P<0.01); Bk, FHisl. SRMAAFHE4 PPARy K -F 2 H AL, #
B, N, KEE, FH5-HPPARyKFRFIE (P<0.055%P<0.01), it #HAFFPH
Fo UG P 25 % A AF R ¥ 5 £% 5 CHRM3, CHRM1 #= PPAR-y.
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TEAEAE A s, SRR TR 25 X L AE T AE B L R
3 B S 1 P ) L A5 T hy T AR 245 4 1 i E A
FHHE

AR S AT GE A, EIE T 25 AR L ERE
G, FEE kb Re R RE AR B B, A
B AR P AT A AT 25 % 170, BRI PR b w
RIFHEHZy OfRET. S8, JHR. BAR . F5ME .
ff) KUBET ) (REPF. T, &, s
. RE D IR AR, SR IR 4 2 B2 ik
PRSI0 B IE ) VR AR T TH I T 24 R REE v 2 v A
B ARSI A T R P R 2 KR B A R B 4
EHEHt, SHS . DWLL2018080003.
1
1.1 %

SPF 4 SD K FUENE 140 H, A 180 ~220 ¢,
W 1 Ao 4l A ARSI SRR A IRA R, S
YA YRR S . SCXK (&) 2016-0011. 1@ ## T
HIESE YR, 12h 60, HiE 24 C, BE
35%, HHIRE. oK.
1.2 %4

BAIFHPE A AR AR . SR . THRR . AR
AT RSRE, MAPIREP A TR AL il
AL IR TN, TR . E . B kg
2GbF, RRET. SEET. THRR. BAR . RSEE. WAL I
A AR L T ERMEEAESERT 10F5 /KR 30 min,
B IO E AT 10 5 K2 50 min,
SRIFKBE MR, R 1 h, SIFEW, Dhtg)s,
TR AR, 1924 25M KRR B, SA 2t
W B4y R 0.42, 0.7, 0.7, 1.05, 0.42, 0.7,
0.21, 0.7, 0.7, 1.05, 0.63. 0.63, 0.7, 0.7 g/ml,
1.3 EZ&XAE5E

SDS-PAGE #E Jist il £ 17 £ (9245 : 64136301) ,
5% ¥ Bio-Rad A A ;. — i 8 T £ 1k A0 03 57 14 M3
(CHRM3, %% . A1602) . 7% 6 £ BEAH 6 2 1A
M1 (CHRM1, %2%5 . A12323). it%fb4) i {A
SIS 2Ry (PPAR-y, #25: A0270). ALz
EH (B-actin Uik, %5 . AC026), ABclonal 23
Al ZHUIEDUR (585 £ 925-68071) FlLL £ T B
5. 925-32210), [ Li-Cor 2N w5 HiScript 111
RT SuperMix (%%%5: R323-01) . ChamQ Universal
SYBR qPCR Master Mix (%85 : Q711-02), Fgaiif
LA R e A PRA R 5 RNA 2 B &
$145 . RI1200) . 2dEAEBGLH & (185

BC3710) . BCA #& 1 e 2 I e ilnl & (%2 % -
PC0020), JEHTESETRHCA R A

ABI QuantStudio 5 %I 52 i} 2% 6 %€ & PCR R 4t
(EFEFER KA T ) ; BioTek B £ T EBEHR X
CEEMA MR A RA R ;s BXS3 BB e (HA
OLYMPUS /A ] ) 5 Odyssey-CLx %I XU {5 21 41 5¢ S ik
B &2% (FELi-Cor/AF]).
2 Tk
2.1 RMBHBFRR
2.1.1 @A AR X e bRk
i 2 & g 2 B B IR S 20 B F 5 Traditional
Chinese Medicine Systems Pharmacology (TCMSP,
https: //temspw. com/tcmsp. php), DL “BRE7 “ 4
BAE™ NIRRT “pRE” “TH” Wi )
7O RERR R ARy, T LA IR A
£ (OB) =30%, K241t (DL) =0.18 MinifEit
T3 06 A i 2, R TCMISP A6 28 WACSE 176 14 1 53
JIr I 5 o FE T Uniprot 2045 & (https : //www. uni-
prot. org/) F Perl 5. 30. 2. 1 3445 B0 % tH A9 ¥ &R
H A4 PRI T HE TR
2.1.2 REEAREGHE PO 1) KIERIE
XK K B AL 7E R . WFERUE AR th T X FEZ%
R RN ET S A O IR s KKK b
JE T RURSZR A, il B, ANREE R KIE , KRB
R R IR K R A KU T 1
WE 2o 2) RUAFRAPE AT LI TE B . PRI
TRIRRNIR T, BANE . IRE . 1EE&. 75
PG, DABORBLAGE, iR FE, b b,
PR T A RS S 7, AT A 2 2 B
W3 AR kR B RZAERIARR I s ik
SEH TR IR R, il A i
RESRIN, I BUK WA R . HIB I SEaek

PF: 1) BEMLERAL T LA h
T MR R TRE, ORI SO KA EIRESZ
POIRAEIE s B2 TME RS, HF
B, TPk wITT A R AR T BARYAE . 2) MK
JHBA ETTm s m b Xy R R, RS T
RRERRUE s JFRE BT 2 R LS
TR O ) ] B B R O A G, IR L BB FH T
i, R SRRz

T GeneCards B(¥5 % (https : //www. genecards.



- 176 - F B 2 A 2023 4F 1 HE 64 B4 2 W] Journal of Traditional Chinese Medicine , 2023, Vol. 64, No. 2

org/), Lh “IFERUE” “ KKK “ BT
KT CEGRT CEE” CPRIET R BB R
BRI TR BB A

2.1.3 ZHip-smaE X ¥R E L @i jvenn
(http: //jvenn. toulouse. inra. fr/app/example. html)
P ARITHE P2 A RO S KFERIE” < KKK
Ji R ORT U EE” R SR E R A AT B
#ES7 Venn B, G 6 FHIF P 25 W 7R 80 05 IR T
FEh 25 ARG S RIRIER K7 It A
“JHBH BT AH O Y A S A AT B EE ST Venn
L G DiRe rh 2508 AE AN

2.2 FHhFEBRHTI

2.2.1 ZHhpomrss HEPESD KR 140 H, &
MR TR 1R S AR R A T R B NERIR AT A3
H, F—KNE IR ER G4, B41
H, BRONE IR ERRE —41, KRG
T2 H, KRR T B 2 R BRI 5 B
o s MIEF XTI, BB (4.2 gkg) . SEHAA
(7 o/kg) . THEEA (7 o/kg) . BH (10.5 g/kg) .
WAl (4.2 gkg) . WEAEAH (7 ghkg) . T HH
(2.1 g/kg) . FHEBATH(T g/kg) . NFEH (T g/kg) |
A (10.5 g/kg) . JIEH (6.3 gkg) . JEH AL
(6.3 glkg) . B THU (7 gkg), B4110 H .
Z R AT IR IE G MEF R 2 25 0 i, 25
JBR e ELi U & AR ROR AT 2 1) . A R Y R
fiE ", BB AN R YIS (rhae NRILA
25 8 (2020 4Fhie) ) 7 AN a8 By
Y AR, RE 28 5L, IEF T
HEAH R B 1 1 ml/100 g 280K . 439/ R 11K,
14K,

2.2.2 LB EE 2 PCR AN K R AR 202225 4 -
JRIE SR e 5 mRNA Rk ARYE 4% 2 Bl 0 50 45
B, M4 RIFHERBOCEMAZUE RNA, {#F HiScript

IIT RT SuperMix Fil 1 #F 17 100 % 5% 75 5] cDNA, %
J5i & F ChamQ Universal SYBR qPCR Master Mix i
TR, VASEHE 298652 i PCR X} CHRM3, CHRMI ,
PPAR-vy. MG B G 38 (GSK-3B) . O BHIM
i 2 (HK-2) RS RAEKKF2 (IGF-2)
mRNA K-V #4750 4, SRHI 2448k, L) GAPDH Jy
WS mRNA MR AR, KRB F5 I
21, IR IELE R A A BR A FIRTHE
2.2.3  Western Blot # M X & AF 20 22 CHRM3.
CHRM1 #= PPAR-y % & & ik 7EAG I LA FH77 FOYIT
W4 rh 2 %F CHRM3. CHRM1. PPAR-v. GSK-3B.
HK-2 A1 IGF-2 mRNA IR SE M I, A ISR T3
MPLHE 25 % CHRM3, CHRM1 1 PPAR-y H A7 4%
SRR, PR RR X 3 R PR AR S LS B 1 3%
ik BRI, R A& ARG S HR U
EA, A BCAL I TE A E ., BILEA L
FEHE 60 wg #E4T 10% SDS-PAGE Rl ik, Tk
AR 2 PVDF B, B 1L.Sh)E, A —4t
CHRM3 . CHRMI1 il PPAR-vy FiifA, i B Ll ¥ K
1:1000, 4 CHEF R, Ffg—Pt, PBSTPESIK,
BK S5 min, AP, FBELLBI R 12 20 000~1:
30 000, ZEi®MEH 1 h, PBSTHE3 WK, K5 min,
Odyssey B4 21 AR 58 6 AR R Ge e A7 g, R H]
Image Studio 5. 2. 5 A4 T8 50 Hr o

2.2.4 % JE A4 E kK R A 41 22 CHRM3,
CHRMI #= PPAR-y & & & ik Repfif il 2 2R A 2
20 2 [ VT A D R R B, S pm WD, 4R
Ja WS L KAk, R R AR 97 vb W IR0 B
3%H,0, 3 A1 P9 IR 2o AL P B 20 min,  #h PR S L
BB G P 5, 3%BSA £ 30 min, T N—i
(1:200%88) T4 Cbi, Yeik, WnEYRR
A PR P (1:2000 76 B %I H 1 h, DAB
B, HANEE Y3 ming BRI 75% 1

&1 5IWEFESI
FR Ll 9rs) (5-37) NI sl (5-37) K /bp
CHRM3 ACCAGGGCCATCTATTCCATT ACGGCAGACTCTAACTGGATGG 224
CHRM1 GCTGGTTTCCTTCGTTCTCTG ACACATGACCGTGACAGGGAG 166
PPAR-y CCCTTTACCACGGTTGATTTC CTTCAATCGGATGGTTCTTCG 321
GSK-3B ACCTGCCCTCTTCAACTTTACC GTGAGGAGGGATAAGGATGGTG 76
HK-2 TTGCGGACCGTGTTTGATGT CTTGAGGCGCTCTGAGATGC 171
IGF-2 CCGTGGCATCGTGGAAGAGT CTCCAGGTGTCGAATTTGAAGAAC 171
GAPDH CTGGAGAAACCTGCCAAGTATG GGTGGAAGAATGGGAGTTGCT 138

{f: CHRM3, RERIGLBEIIINAZ (A M3; CHRM1, RERIZBEANGRAZIAM1; PPAR-y, i AMMIMHASEIYIESZ (R v; GSK-3B, kG

B3 HK-2, CORHEEE2; IGF-2, RS EARKET 2,
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A5 5 min, 85% WK 5 min, JC/K LEEIS min, JC/K
ZBEILS min, —"HZES5 min PBAGEM , BTEIH,
R S o AR, EUSCREE T .
2.3 %itFgix

K HH SPSS 26. 0 F A4 HEAT 50 /3 A, S5 4
WA IESDALL (x2s) Fam, LU LR
HHFE T E0Hr, Jr 2255 H AR SR H LSD v
7 25 55 4 AL 18] L 8 OR FH Tamhane's T2 7% . P<
0.05 W ZERAGI2E L,
3 H#R

3.1 ANFF P2 Fe L e 25 69 W 44 25 28 AT R
R

F1x, AR EE RS9, R
NCOA1. PRSS1. AR, IGF-2. HK-2. PGR. NCOA2.

FrEHY

AR NCOAL, PRSSI, AR, IGF-2, HK-2,
PGR, NCOA2, PTGS1, PLAU

PTGS1 I PLAU; A1 TR v 24 345 19 3 45 10 14>,
Jy CHRM1, PPAR-y. NR3C2, CHRM3, AKRIBI,
GSK-3B. PGR. NCOA2. PTGS1 #IPLAU; HE& T+
PR RPZTR IV REZTP  CF (UY LY SO A e s R SN = K
A 140 5 8 NCOAL, PRSSI. AR, IGF-2, HK-2,
LR 25 A7 H AR A A HE A5 CHRM1, PPAR-vy.
NR3C2. CHRM3. AKRIB1. GSK-3B. El27/%, ¥
o (5 1 2 18 UK 7K i i R I A B 35 F B 1 1
SR RGOS AR B 413 M SE I,
3 (57 T (18 i ZA TR AR 5% 3R LA B 3 308 g X e
JHBR 1 TT 06 I s IO A5 51 945 Ay SE A

P4 THIF v 25 505 (57 77 2 R B 563 0 i A 1)
LW S AT IGF2 AT HK2, B I 24 () 8 7 8
A IGF-2 M HK-2, TR 25 59 (0 76 HL AL 3 b
9 SiE I 45 22 4E JE I A5 PPAR-y. CHRM3. CHRM1

VLR

JLFHE ;. CHRMI, PPAR-y, NR3C2, CHRM3, AKRI1BI,

GSK-3p, PTGS1, PGR, NCOA2, PLAU

e FPAFEBEREAF Y B R R o
B [ 2 AR T T v 25 R R rh 25 B R0 R A

WILER: KKK RERIE
WHETHR: BR LR

1400

RALTER: fiK RRER
=% b KRt FFRAETT

2 R 2 B T (3 A R AE FEL ARG #5306 B i A
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1 GSK-3B, BP IR i 25 W 75 19 8 25 PPAR-vy.
CHRM3. CHRM1 F1GSK-3B.

3.2 Ak &M 442 CHRM3. GSK-3f. HK-2.
PPAR-vy. IGF-24= CHRM1 mRNA %A rb&

F2, F3m, HGIEWRIRA LR, Bl
Ah, HATHE 254 K B CHRM3 mRNA 7KF-2) i
FREAL, VIR 25T A 4R J) 5.2 CHRM3 mRNA
I B 2 AR, A {40 CHRM3 mRNA /K i 3%
THE (P<<0.058P<<0.01); FREE4L. SeBidl. #%
BEZH . B A T AL 4L R A {40 GSK-3B
mRNA ZKF- 5 b m, THRGL . AR, Hifar 41 A
TR%E 41 GSK-3B mRNA 7KF i 2 FE AL (P<<0.01) ;
JEEALAL . N, T &4 HK-2 mRNA K7 8
FIE, SRl FRRRYL . BARAL . AL,
. IREA . WA UL J) 4] HK-2 mRNA /K-
R (P<<0.053% P<<0.01); FHFH 2555850
2 N A 2 A A A 25 4 PPAR-y mRNA 7KF- (i
EREAL, UIREThAbRED T4 . T HAMTI G5
HAK 21 2 PPAR-y mRNA KV E T (P<
0.01); A4, NABA MG KT He

ok T oy 2H AN LAY 45 259 24 TGF-2 mRNA 7K (g 3 %
ik, Wifrdl . P54, THRAMRA41IGF-2 mRNA
KPBEFE (P<0.058P<0.01); ML
P2 CHRM1 mRNA 7K B 2 A (P<<0.01),
oy 4 R LI TR 25 4% 254 4 CHRM 1 mRNA 7K g 2
T (P<0.058P<<0.01).
3.3 XX RMAL CHRM3., CHRMI #= PPAR-y
& 8 £ A Western Blot #4453 b4k

Fa, SR, HIEWIBHLE, FHiEhe
BV YR 25T F 4L, T 54 CHRM3 E K
B AR, EAY4H CHRM3 E K B E TS
(P<<0.055% P<<0.01); JFiF i 25 55 AR 41 FAs A 4
CHRM1 25 17K F 25 BE AR, DUk 25 & 254 4
CHRMI1 8K FI/KF B (P<<0.058¢ P<<0.01);
FHIT b 2B S A LR far 2 AN A5 254 24 PPAR -y
BEEKF-BERRAL, DiIREP 2Ry 7dl. THAH
)G AN HA A 25 24 PPAR-y 3 K F B & T
1 (P<<0. 05 3% P<<0.01) . #52HK Uit 41 CHRM3
CHRM1, PPAR-v & [ H KR LFH4 B A SC
YR FREL) .

R2  THFPEXIE R R E44 CHRM3 .GSK-38 \HK-2 . PPAR-y . IGF-2 Fl CHRM1 3£ mRNA 519520 (/GAPDH, Z+s)

2157 53RA CHRM3 GSK-38 HK-2 PPAR-y IGF-2 CHRM1
TEH R IR 10 1. 0020. 08 1. 000. 02 1. 0020. 02 1. 0020. 06 1. 0020. 10 1. 0020. 11
JR B 10 0. 87+0. 01" 1. 1740. 03" 1. 00+0. 05 0. 88+0. 02" 0. 82+0. 04" 0.73+0. 12
SR 10 0. 5020. 03" 1. 15+0. 02" 0.72+0. 01" 1.03+0. 01 0. 75+0. 03" 1. 100. 05
THHRZH 10 0. 72+0. 07" 0. 82+0. 03" 0. 63+0. 01" 0. 7320. 03" 0. 6520. 07" 0. 90+0. 16
FAR 10 0. 50+0. 06"’ 0. 65+0. 06" 0. 70+0. 13" 0. 60+0. 01" 0. 54+0. 05" 0.79+0. 10"
it 10 0. 83+0. 02" 1. 12+0. 01" 0. 800. 01" 0. 8620. 04" 0. 58+0. 05" 0. 56=0. 00’
W2 10 1. 06+0. 06 0.76+0. 01" 0. 54+0. 02" 1. 17+0. 07 1. 32+0. 09" 1. 68=+0. 40"

TF: CHRM3, #EEE BN A M35 GSK-3B, MEIE-& AT 38; HK-2, CMHMEE2; PPAR-y, i S ALY B TH Y B0 5244 v 5

IGF-2, B ZAKET2; CHRMI, RGBS A M1,

a) HIEEXTIEA LA, P<0.05; b) HIE#HXTIRAHLE, P<0.01,

R 3 UIREHZGNIE AR BRUZH 4 CHRM3 .GSK-3B \HK-2 .PPAR-v . IGF-2 Fll CHRM1 £:P mRNA 355401 (/GAPDH, x+s)
21 Fl &k CHRM3 GSK-38 HK-2 PPAR-y IGF-2 CHRM1

TE % B 10 1. 00+0. 05 1. 00+0. 07 1. 00+0. 03 1. 00+0. 04 1. 00+0. 02 1. 00+0. 04

| 10 0. 96+0. 05 1. 1620. 06" 0. 90+0. 03 1. 05+0. 06 0.76+0. 01" 1. 88+0. 08"
e A4 10 0. 96+0. 07 1. 15+0. 03" 1. 24+0. 03" 1. 48+0. 05" 1.01+0. 02 1. 38+0. 08"
JIES 10 0. 97+0. 05 1. 06+0. 07 1. 13+0. 01" 1. 14+0. 03" 0.91+0. 04" 1. 45+0. 27"
REA 10 0. 88+0. 07 0. 87+0. 01" 0.76+0. 18" 1. 32+0. 08" 1. 070. 03" 1. 90+0. 22"
TAEA 10 0. 86+0. 05" 0. 94+0. 04 1.24+0. 02" 0. 97+0. 05 1. 17£0. 04" 1. 85+0. 04"
FE | 10 1.22+0. 13" 1.25+0. 05" 0. 66+0. 02" 1. 460. 02" 1. 430. 06" 2. 04+0. 40"
JIG4 10 0. 69+0. 04" 1.01+0. 03 0. 77+0. 04" 1. 07+0. 04 0.79+0. 04" 1. 45+0. 07"

7. CHRM3, #3502 BEARmNAZ 1A M3; GSK-3B, WG & niAF s 38; HK-2, COBHMAG2; PPAR-vy, %l fb4 B (A 5l M0 i 52 4 v 5

IGF-2, S ZEAK T 2; CHRMI, ZEHG{S WAz A M,

a) SIEWXTRRA L, P<0.05; b) SIEF X4, P<<0.01.
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Fz 4 FHRRXIEHE KERMZZCHRM3 . CHRM1 Al
PPAR-y 2 15535 Western Blot K45 5 L4

R6 BHAEAKBIMLL CHRM3, CHRMI F1 PPAR-y
FIR R RME IR L (/B-actin, X+s)

(/B-actin, ¥*s) 2531 CHRM3 CHRM1 PPAR-y
20 53] FRAEL CHRM3 CHRM1 PPAR-vy 1E R R 2 1. 00+0. 15 1. 00+0. 22 1. 00+0. 19
EHEXMEA 10 1.00+0.13 1. 000. 10 1. 00+0. 13 BT 0. 42+0. 13 1. 02+0. 23 0. 82+0. 10"
R 10 0.68+0.13"  0.83+0. 16 0. 71+0. 02" SEA 0.28+0. 10V 1. 000. 12 0. 90+0. 20
ik 10 0.480.18”  0.92+0. 13 1. 1020. 16 THERZH 0. 48+0. 07" 1.0520. 14 0. 88+0. 10
TR 10 0.52+0.20”  0.88+0.22 0. 68+0. 11" TR 0. 38+0. 08" 0. 67+0. 12" 0.79+0. 14%
A 10 0.61+0.14"”  0.44+0.10"  0.7120. 16" FEAT A 0. 34+0. 08" 0.510. 12" 0. 79+0. 08"
2 10 0.72+0.03"  0.62+0.17°  0.64+0. 11" T2l 0.79+0. 14" 0. 84+0. 04 0.97+0. 15
i 2H 10 0.61+0.08”  0.90+0.23 2. 09+0. 29" A 0.92=0. 12 1. 34+0. 24" 0. 86+0. 11
¥ : CHRM3, T LA 3Z /& M3; CHRM1, #¥FfL e LA 0. 88+0. 14 1. 600. 13" 1.30+0. 19"
TEREBRAZ 1A M1; PPAR-y, ik 484k 1A 164 5 s i S2 A4 y o N4 0. 90+0. 07 1.2420. 07" 1.37+0. 15%
a) SIEE XTI A, P<<0.05; b) SIEFXTRR4A I, P< REAH 0. 89+0. 16 1.25+0. 13" 1.36+0. 12¥
0.01, THA 0. 75+0. 04" 1. 46+0. 07" 0. 90+0. 17
Fiey | 1. 09+0. 20 1. 1520. 14 1. 130. 20
I 5T TE B e B 1 g . ) )
5 UIRETZ RS R BRI CHRM3 . CHRM1 Al TG4 0.700. 16" 1. 24+0. 20" 0. 70+0. 10"

PPAR-vy & [13%3% Western Blot Kl 25 5 LL 5%
(/B-actin, x+s)

4151 R CHRM3 CHRM1 PPAR-y
IEHXTEA 10 1. 000. 07 1. 00+0. 04 1. 00+0. 08
BT 10 0.92+0. 06 1.49+0. 08"  1.03+0.06
S AL 10 0.930. 06 1.63+0. 11V 1.230.07"
JIAF A 10 0.96+0.04 1.62+0. 10V 1.28+0. 08"
RE 10 0.91+0.06  2.01+0.72"  1.15+0.07"
THH 10 0.78+0.04"  2.30+0.15"  1.01+0.05
ot 10 1.10£0. 05  2.08+0. 10"  1.18+0. 04"
ARGR:E 10 0.84+0.04"  1.64+0.23"Y 1.01+0.07

i: CHRM3, REREOKLMEARGNSZIRM; CHRMI, & BE6K £ 75
RUREZ IR M PPAR-y, it AL B G 32y .

a) SIEH A4, P<0.05; b) SIEWWIRALE:, P<
0.01,
3.4 &K KAZL4% CHRM3, CHRMI #= PPAR-y
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Network Pharmacology and In Vivo Validation of Potential Targets of Typical Ascending and Floating,
Descending and Sinking Chinese Medicinals

ZHANG Beibei, ZENG Mengnan, WANG Yaxi, ZHANG Qingin, WANG Ru, FU Yang, FENG Weisheng,
ZHENG Xiaoke

Henan University of Chinese Medicine, Zhengzhou, 450046

ABSTRACT Objective To explore the potential action targets of typical ascending and floating Chinese medici-
nals and descending and sinking medicinals. Methods Firstly, the targets of ascending and floating Chinese medic-
inals including Mahuang (Herba Ephedrae) , Chaihu (Radix Bupleuri) , Shengma (Rhizoma Cimicifuga) , Gegen
(Radix Puerariae Lobatae) , Jiegeng (Radix Platycodonis) , Bohe (Herba Menthae) , and descending and sinking
Chinese medicinals including Tinglizi (Semen Lepidii) , Xuanfuhua (Flos Inulae) , Daodou (Semen Canavaliae) ,
Chuanniuxi (Radix Cyathulae) , Fuling (Poria) , Kuxinren (Semen Armeniacae Amarum) , and Dingxiang (Flos
Caryophylli) were searched and selected through the Traditional Chinese Medicine Systems Pharmacology Database
and Analysis Platform. Disease targets were searched in GeneCards database with the keywords “wind-cold exterior
syndrome” and “wind-water edema” (the disease is located at the exterior) , "phlegm-rheum retention” and “pulmo-
nary edema” (the disease is located at the interior) , “down-bearing stomachache” and “heart failure” (sinking ten-
dency of disease) , and “vomitting” and “liver-yang hyperactivity” (upward reversal of disease tendency). The inter-
section genes of ascending and floating Chinese medicinals and the diseases location at the exterior and sinking tendency
of disease may be the potential targets for the ascending and floating Chinese medicinals ; the intersection genes of
descending and sinking Chinese medicinals and the disease location at the interior and the upward reversal of disease
tendency may be the potential targets for descending and sinking Chinese medicinals. Animal validation experiment:
140 male SD rats were divided into normal control group, Mahuang (4. 2 g/kg) group, Chaihu (7 g/kg) group, Shengma
(4.2 g/kg) group, Gegen (10.5 g/kg) group, Jiegeng (7 g/kg) group, Bohe (4.2 g/kg) group, Tinglizi (7 g/kg)
group, Xuanfuhua (6.3 g/kg) group, Daodou (6.3 g/kg) group, Chuanniuxi (7 g/kg) group, Fuling (10.5 g/kg)
group, Kuxingren (7 g/kg) group and Dingxiang (2.1 g/kg) group, with 10 rats in each group. Corresponding
Chinese medicinals were given by gavage at the volume of 1 ml/100 g for 14 days. According to the results of network
pharmacology, real-time quantitative PCR was used to detect the mRNA levels of insulin-like growth factor 2 (IGF-2) ,
hexokinase2 (HK-2) , peroxisome proliferator-activated receptor y (PPAR-v) , cholinergic receptor muscarinic 3
(CHRM3) , muscarinic cholinergic receptor 1 (CHRM1) and glycogen synthase kinase-33 (GSK-33). Western Blot
and immunohistochemical methods were used to detect the protein levels of CHRM3, CHRM1 and PPAR-+.
Results Using network pharmacology, the potential targets of ascending and floating medicinals were IGF-2 and HK-2,
and those of descending and sinking medicinals were PPAR-vy, CHRM3, CHRM1 and GSK-3B. The detection of
mRNA and proteins showed that compared to normal control group, there were significantly lower CHRM3 levels in
Mahuang group, Chaihu group, Shengma group, Gegen group, Jiegeng group, Dingxiang group and Daodou group,
while higher CHRM3 level in Kuxingren group (P<<0. 05 or P<<0.01); Gegen and Jiegeng groups had decreased level
of CHRM1, while Bohe, Tinglizi, Xuanfuhua, Chuanniuxi, Fuling, Dingxiang, Kuxingren and Daodou groups had
increased level of CHRM1 (P<<0. 05 or P<<0.01); Mahuang, Shengma, Gegen and Jiegeng groups could significantly
decrease the level of PPAR-vy, while Xuanfuhua, Chuanniuxi, Fuling and Kuxingren groups could increase the level
of PPAR-vy (P<<0. 05 or P<<0.01). Conclusion The potential targets of typical ascending and floating as well as
descending and sinking Chinese medicinals are mainly CHRM3, CHRM1 and PPAR-y.

Keywords ascending and floating Chinese medicinals; descending and sinking Chinese medicinals; action target;

peroxisome proliferator-activated receptor y; muscarinic acetylcholine receptors
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