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Fingerprints of classical prescription Yanghe Decoction and predictive analysis of
its efficacy related substance
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Xin-yu, SUN Meng, DONG Shuang, DU Shou-ying, BAI Jie, LU Yang
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China

Abstract: Objective Based on fingerprint and network pharmacology, a fingerprint detection method of Yanghe Decoction (FH#!I
) was established, and its efficacy related substances were predicted and analyzed to provide a reference basis for Yanghe
Decoction quality control. Methods The Yanghe Decoction fingerprint was established by HPLC, the common peaks were assigned
and identified, and the “component-target-pathway” network diagram of Yanghe Decoction was constructed by network
pharmacology to further prove the rationality of the selection of functional components of Yanghe Decoction. Results A total of 15
common peaks were calibrated by HPLC fingerprint of Yanghe Decoction. Eight common peaks of 5-hydroxymethylfurfural (peak
2), sinapine thiocyanate (peak 5), glycyrrhizin (peak 8), verbascoside (peak 9), cinnamic acid (peak 11), cinnamaldehyde (peak 12),
glycyrrhizic acid (peak 13) and ephedrine hydrochloride (peak 15) were identified by the reference substance, and the similarity was
more than 0.83. The main groups of pharmacodynamic substances can be transferred from raw materials, decoction pieces to
benchmark samples step by step, with a clear affiliation relationship; The “component-target-pathway” network of eight selected
active components was constructed and analyzed by network pharmacology, the enriched pathways included cancer signal pathway,

lipid and atherosclerosis signal pathway, sphingolipid signal pathway, thyroid hormone signal pathway and so on. According to the
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connectivity between compounds, targets and pathways, it was preliminarily predicted that glycyrrhizic acid, glycyrrhizin,

cinnamaldehyde, cinnamic acid, verbascoside, sinapine thiocyanate and ephedrine hydrochloride may achieve the effects of warming

yang and tonifying blood, dispelling cold and dredging stagnation by regulating these signal pathways. Conclusion HPLC

fingerprint combined with network pharmacology analysis is used to predict the potential efficacy related substances of Yanghe

Decoction in the treatment of diseases. The established method is convenient and stable, and can be used for the quality control of

Yanghe Decoction. It also provides a reference for the further study of the quality standard and action mechanism of Yanghe

Decoction.

Key words: classic prescription; Yanghe Decoction; fingerprint; network pharmacology; efficacy related substances; sinapine

thiocyanate; 5-hydroxymethylfurfural; glycyrrhizin; verbascoside; cinnamic acid; cinnamaldehyde; glycyrrhizic acid; ephedrine

hydrochloride

S A )7 R AR R E S, ez
22 WA 77 BURAL [ X 24 e B B R T 2020 4R K
AT (R 2 SR KRR BORER) M,
Hol 2N R I 3 R RE L T AR
J7 A 73 O 3.1 AR M A% T H A B 2
ST Je 3.2 HAKIE T A AL A48 7 (v 24
SOTHIF CEURNEIRR 3.2287)7, 3.2 RAHFAL
R4 7 H S8 B AR A4 Ty 25 =5 1115
ANt ARG A T A By b 25 =05 1570, T
5 1O MR E RS R R E AN . DR PRIEZ S A
Ji BI5GB R Bk, WM O
SLHERERD . BRI AR BRI R, NEILAR
guazif RN ik, TRSUERE S R BV
M ZSEbR; ORBEE N TEAR RLA T, /i
NFZIR LA S DRI s ). AT B A
EWEEPTE QIMRRERRAEE), P AR,
WE K AT BRE. 2R, HEL 7 BREGARL,
HAEAMIL . SO0, EIRMAHE. £330
AR PR BH Az S s 35 16 77 LR 55
R o

IR, AT AN 7T T2 B e LR
T BERRIR AR O IE RGBT BRI A
B WG ARST R T AL S LIRS, 5% T
Ho PR PR 5 T ) SRR AR B D, A S AR
Moy B BT 2 il T S S5 T 2 BH A
AT I R ZTHAT T RENT I, AR
WL, HAFEAR, WenkeyIeR . LIy
RZ G, PRI U RIRZG Y &, Bz Xt
R 2oy 2R aFHINESE. ET I,
AR CHARZ A 5 T 25 =5 155 S st
FEAER R BURHEDSR. (IESR S AR D) UIAHIR N2,
MEEARNE LA SE T BRANA 284 L RO K HERE
1 HPLC fR8U s, PRS2 ARHARTE, T

AIITE FRBE . A RSSO, A BHAT
16T BH 2 SRR LR M D RO, R Ja BB A
52 5 17 A 5 Ao e o e s ) B LA AL i F 9 25
Enk.

1 {UEEMH

1.1 Y&

Thermo Fisher U3000 =il ti%4, DAD
R4, CM7.2 thil TAEN:, FRER KRB (F
E) AFRAT; BSA224S Jisr2Z —H T R,
TWEZ AR A R A IM-B100002
T2 —HT R, REkT LR ERR A GR
AH]y H22-X3 BUJUBHEF ), B L RH AR LS
BIRAF]; SHB-IIAEH/KXZ HETE, AINK
WA TRRAR AT KQ5200DA HY iz s i i vk
5, RILWHEAENEERAR; FD-2A HEAGT
FENL, LR R LRACS AR A R DZF-6051
BTSSR RIE R AR AR .

12 X%

XL S-F HLHERE ('S H12M9Z61023,
TE 0 =98.0%), W H _LHEEM YRS A R A
s PR BESSENET (S 111530-201914, i
I 95.2%) FEREE (L5 110710-202022, Jifi
BEH098.7%) EERR (A5 110786-201604, i
EHOH 98.8%). SFTIEERIKREE (5 111702-
202006, JREDE 99.0%). THERBRE L (LS
171241-201809, Fi&E/r4%1 100.0%). HEH (5
111610-201908, JFi&E 7741 95.0%). H¥IRE: ik
5 110731-202021, %L 96.2%), ¥4 H H
MR EM R, 5. B, ik, £
Fisher A®]; HEE. =2, e, b T)
afiigoK, BUNERISERA R AR HARTIY N
SrHTaL,

FHAZ b AR EE. B ETv

=

el



* 1108

FED 20232 H $54% B4 Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 4

BRI . ZRAH B 7 BRZG 4 A, H 23500 B iE
FEXE X AR REE. JY T M. T
A B LA R R R XFEHAR S E,
WAL SRR EYI TS Rehmannia glutinosa
Libosch. Ff 3 F 5l + R AR . #%0RL 1% s #EL 4 A A
Cinnamomum cassia Presl [P TEEW K . 16
FrIBHEY ATY Sinapis alba LW 15 AFNT BRIE
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Table 1 Combination information of Yanghe Decoction

s A ) ES WHITT JFRE e HE
S1 191015 YL-165-2101004 20180301 201201 YL-014-2101003 YL-104-2103004
S2 191005 YL-165-2101003 200903 20220106 YL-014-2104003 YL-104-2106003
S3 191007 YL-165-2107004 20170301 20190701 YL-014-2106002 YL-104-2105004
S4 191014 YL-165-2101002 200901 201203 YL-014-2107002 YL-104-2107003
S5 191004 YL-165-2108002 200902 201205 20211208 YL-104-2108003
S6 191003 YL-165-2101005 20180303 20220107 YL-014-2104001 YL-104-2103002
S7 191006 YL-165-2108004 20170304 20220108 20211201 YL-104-2103004
S8 191008 YL-165-2107003 200905 20220110 20211202 YL-104-2105002
S9 191011 YL-165-2108005 20170302 20190702 20211203 YL-104-2107001
S10 191016 YL-165-2101001 20180304 201204 20211204 YL-104-2105004
S11 191013 YL-165-2107005 20170305 20190704 20211205 YL-104-2103003
S12 191012 YL-165-2108001 20170303 20190703 20211206 YL-104-2108003
S13 191010 YL-165-2107001 200904 201202 20211207 YL-104-2105003
S14 191009 YL-165-2107002 20180305 20220109 20211208 YL-104-2103002
S15 191017 YL-165-2108003 20180302 20190705 YL-014-2101003 YL-104-2105002

2 FEEHR
2.1 EEEH

it F: N Zorbax SB-Cis A (250 mm X 4.6 mm,
5 um); WBIHA ZHE-0.05% B R /KA (& 0.05%
S LRI, BV 0~5 min, 2%~3%ZM;
5~15min, 3%~5%ZME; 15~65 min, 5%~30%
2N 65~90 min, 30%~70%Z. M ; AR R 1.0
mL/min; MK 2100 260 nm; #3535 C; #
FEE 10 L.
2.2 NTERSIARRSIE

HUE X IE &, REEFRE, 0 50% HF B e il
B 5-F I HLRERE 17.90 pg/mL. BEIERETE 17.72
ug/mL. A7 22.64 ng/mL. AERR 13.47 pg/mL.
FEF IR FEL h 19.88 ug/mL. LR MR 19.78

pg/mL. HHF 15.60 pg/mL. HHER 14.60 pg/mL
(RIVE A %o B A VT
2.3 HiSEARNEIE

R AR EZEL FiT A A 52 B AL 7 LA SRR 7 W
R R B 373 g MK 11.2 g0 W37 gl
WEIFT 7.5¢. B 1.9g. R 1.9g. HH 3.7 g,
B &EsRT, ik 450 mL, ARk (600 W) ik
J&, WAk 1% 200 W HIZE 30 min, 2#A 300 H
TogiAn gt , 25 FH /K 336 mL, [Fl7A AT 30 min,
HIF 2 RIETR CR TR AR R CEAG ZR I8 D, T 5
IKIAEEARFA R 600 mL, K52 # HUFIE S mL T 20 mL
AR, BT TR AR T4 48 h, 5T
HRE-80 'C, HAE (5+1) Pa. HUHEG %%,
BV 75 BH AN 9 3 AERE T A T4
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Fig.1 Fingerprints of 15 batches of Yanghe Decoction benchmark sample
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2-5-hydroxymethylfurfural ~5-sinapine thiocyanate 8-glycyrrhizin 9-verbascoside 11-cinnamic acid 12-cinnamaldehyde

13-glycyrrhizic acid  15-ephedrine hydrochloride

2 PRFA (A) REEXHES (B) B9 HPLC
Fig. 2 HPLC of Yanghe Decoction (A) and mixed reference substances (B)

2 15 HPRAAEER @ HPLC 50 EEEIE
Table 2 Similarity of HPLC fingerprints of 15 batches of

Yanghe Decoction benchmark sample

Givs  MUE | s MIRUE | w5 HIUE
Sl 0.860 | S6 0.855 S11 0.946
S2 0917 | S7 0958 | SI2  0.926
83 0918 | S8 0.983 S13 0912

S4 0.929 S9 0.908 S14 0.905

S5 0.838 S10 0.971 S15 0.879
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Fig. 3 Yanghe Decoction specific chromatogram
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Table 3 Yanghe Decoction common peak attribution

s ORI HE) s ORIE A
1 BT SRIRIA 9 iy BEALHEY
2 BGhik S-FRFPRMEEE 10 HE  Rigik

3 KA RIRIA 11 PR AR

4 BEFT KA 12 WEE  HEEE

5 AT FTEmEKE] 13 HE O HER

6 KHIFT KIFIA 14 HE KA

7 KA KIEIA 15 RR¥E ERERRIETN
8 HH HEH

IIRNFEF RS, BAILREGEIEHNY; HERE
BUSVERG Y = iE RIS, BAVUME. bus
ToR . PUEhkis Rl S 253 /E LS,

(R EZGHLY 2020 HERRXT 20 77 2 g il 3 22
AT D, BARK L-RHER. R
. WK, L-FER, WHMEEE, AT

PFT O EIR &h, PR SRR PR bl ERIR LA R
T, FIRI 6-L R, HEMHER. HEER.
FETSCHERAI T R a SO BRI I RO AT AR I,
SE TR ST R FR I 1) 5-5% MR L B S AR T
R, EERR. JTTHamiEiREh . EhER AR B hul
HEHE ., HER 8 MEIESS Mk &Y. i
Pubchem Compound .7 4% #iE & (https://pubchem.
nebi.nlm.nih.gov/) FRHL 8 ML A Canonical
SMILES %i'5, NIGELFHANG “ Bidr-4E si- @ 8%~
28 PRIRE) A 5 o

2.7.2 HEHA-FHEABAE (protein-protein interaction,
PPD Wiy K 8 MEIEM AN Canonical
SMILES %5 T A\ swiss target prediction #(#%
Chttp://www.swisstargetprediction.ch/) 347X W [t #E
MO, EFRESHA, KRG 8 MER S
Je 469 MERBE AL KT K 469 MME AL,
N STRING ##i % (https://cn.string-db.org/), ik
YR “Homo sapiens”, L m BEEERAL
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x4 wLBRMR
Table 4 Core target properties

LI EAS B Afehaot: #Epdot
SIRTI NAD fKHPERE LR sirtuin 1 (NAD-dependent deacetylase sirtuin 1) 82 3942410568 0.001 167
MAPKI  MAP i ERK2 (MAP kinase ERK2) 102 3 898.004 404 0.001 192
MPO LY (myeloperoxidase) 40 1059.441171 0.001 036
MAPK14  MAP M p38 o (MAP kinase p38 o) 79 3058.900421 0.001 147
CDK4 ST 1 B A MK A P B4 4 (cyclin-dependent kinase 4) 59 918.452526 0.001 071
PIK3CA  BEAREENLEE 3-8 p110-0 JF3E (PI3-kinase p110-a subunit) 74 988.611 634 0.001 117
STAT3 G5 5 SR ISR T 3 (signal transducer and activator of transcription 3) 111 3397.198 080  0.001 209
CDK2 <TI0 1 B A MK A PR B4 2 (cyclin-dependent kinase 2) 58 1011322925 0.001 070
ERBB2 ZARE A-BRE RIS erbB-2 (receptor protein-tyrosine kinase erbB-2) 93 2643.468460 0.001 172
EGFR F KT 521K erbB1 (epidermal growth factor receptor erbB1) 133 9311.889 803 0.001 259
APP B IER AR A4 (B amyloid A4 protein) 67 5392.578900 0.001 140
BCL2L1  ZHPEVET-IAT AT Bel-X C(apoptosis regulator Bel-X) 76 868.548384 0.001 133
CASP3 FMEFREEN 3 (caspase-3) 117 4383.238453 0.001 242
PRKDC  DNA {&#fith 5 [ (DNA-dependent protein kinase) 42 740.175380 0.001 025
HSP90AA1 #K 72 4 HSP 90-a. (heat shock protein HSP 90-a.) 125 8019.423377 0.001 261
FYN B8 R 55 (B4 FYN (tyrosine-protein kinase FYN) 65 1774433615 0.001 109
mTOR 22 TR/ 75 Z B B 1 mTOR  (serine/threonine-protein kinase mTOR ) 93 2906.404 607 0.001 170
PARPI R[ADP-HHE 4 HE-1 (poly[ADP-ribose] polymerase-1) 56 1692.172585 0.001 057
JUN JRJEFE A ¢-JUN (proto-oncogene c¢-JUN) 119 4467414372 0.001 238
PTPN1 | A B R R RRES 1B (protein-tyrosine phosphatase 1B) 43 914.678363 0.001 057
HIF1A BRI SR F 1 a (hypoxia-inducible factor 1 o) 106 4 841.659 055 0.001 208
ITGB3 B2 B-3 Cintegrin B-3) 52 1124.005963 0.001 088
AR HEBZ 24k ([FEYED [androgen receptor (by homology)] 68 2129.191 804 0.001 122
JAK2 % & R 5 (B4 JAK2 (tyrosine-protein kinase JAK2) 62 1496327418 0.001 107
ESRI1 WMEBLER %48 o (estrogen receptor o) 111 6070.420 712 0.001 236
MME fiiHERKEE (neprilysin) 33 1208.940 494 0.000 998
PTPRC H4fE 3 FE PR (leukocyte common antigen) 72 2730.153 621 0.001 121
PRKCD  EH#H C§ (protein kinase C §) 43 721.311950 0.001 052
HRAS 44k B 1 p21/H-Ras-1 (transforming protein p21/H-Ras-1) 112 4384.856390 0.001212
HDAC1  ZHEE M ZBEEERS 1 (histone deacetylase 1) 71 2085279031 0.001125
NTRK 1 KR F 324K Trk-A (nerve growth factor receptor Trk-A) 35 888.133298 0.001 044
SRC % & R 55 (48 SRC (tyrosine-protein kinase SRC) 128 7752305277 0.001 261
GRB2 KRS AH 1 2 (growth factor receptor-bound protein 2) 60 1297.678278 0.001 106
FASN Wi R & Rl (fatty acid synthase) 30 1336.023597 0.001018
PPARA LAY BRI TS 5248 o (JFIJED [ peroxisome proliferator-activated 62 4629.982122 0.001 139

receptor a (by homology) ]
ACE MK R (angiotensin-converting enzyme) 48 1760.743 212 0.001 091
SLC6A4 5 g% ig44 (serotonin transporter) 44 2831227559 0.001012
KDR /& P 2 A2 K R F- 3244 2 (vascular endothelial growth factor receptor 2) 63 1541.089082 0.001 111
REN & (renin) 46 1788.328421 0.001 064
AKRIB1  [p#L)5HE (aldose reductase) 25 1160.516268 0.001 031
CYP2D6  ZHffi i P450 2D6 (cytochrome P450 2D6) 28 1392.275680 0.000 988
TLR4 Toll ¥£5244k 4 ([FIJE) [ Toll-like receptor 4 (by homology)] 73 2046.950 764 0.001 133
NOS1 —EMWEAH, M (nitric-oxide synthase, brain) 28 717.441985 0.001 024
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x4
B e EH NMrhor gEpaor
ADRB2 B EREBEZAL B (adrenergic receptor ) 35 1664.133 633 0.001 034
PTGS2 FEAME-2 (cyclooxygenase-2) 90 4509.877062 0.001 176
F2 A (thrombin) 44 2012.113 839 0.001 068
MMP9  ZEJi6 )8R 9 (matrix metalloproteinase 9) 90 3864.770 927 0.001 160
ACHE  ZBtIHBEEHE (acetylcholinesterase) 29 1653.416 671 0.001 024
PLG ik £ (plasminogen) 41 727.411 140 0.001 035
TNF IR SRFE R -0, (tumor necrosis factor-o, TNF-a) 161 16589.169 823 0.001 333
DPP4 ZIKFEJKEF TV (dipeptidyl peptidase IV) 29 1620.029 371 0.001 009
NOS3  HWEH—%LE AR (nitric-oxide synthase, endothelial) 71 2279.959335 0.001 144
GSR BHEH S5 (glutathione reductase) 27 1093.391 505 0.001 038
SLC6A3 LBk iz&H A (dopamine transporter) 39 2028.972 115 0.000 995
HPGDS &R FIMRE D & 1l (hematopoietic prostaglandin D synthase) 68 4227.105127 0.001 140
DRD2 % [}% D2 5%fk (dopamine D2 receptor) 38 1902.568 933 0.001 036
GRIN1 A% [NMDA] k& A (glutamate [NMDA] receptor protein) 34 1710.135030 0.001019
CNR1  KJHRZEZA 1 (cannabinoid receptor 1) 42 4116.451 940 0.001 049
CHRM1 3 #05 Z B EH8 32 & M1 (muscarinic acetylcholine receptor M1) 26 1574.821 337 0.000 969
MAOA  HJi% {LlE A (monoamine oxidase A) 36 1134.263930 0.000 962
MAOB  H.Ji% {L B (monoamine oxidase B) 38 1580.851177 0.000 978
GART  GAR #FHtHg ([AJE) [ GAR transformylase (by homology) ] 31 1244.991 923 0.000 950
L2 FIfr%& 2 (interleukin-2) 69 1567.120035 0.001 121
TYMS HIHMRAEH (V) [thymidylate synthase (by homology) ] 38 930.104 659 0.000 976
DHFR &AM RIEEE () [dihydrofolate reductase (by homology) ] 34 2019.182512 0.001 004
LGALS4 PFpEREE R 4 (galectin-4) 28 1557.122802 0.001 025
GSTPI &Mt H Ik S-##58 P1 (glutathione S-transferase P1) 42 1555662202 0.001 046
OPRMI  pu B34k (u opioid receptor) 27 1075.336 798 0.000 995
PRKCB & A¥#H C B (protein kinase C p) 45 1345542847 0.001 050
PRKCA HH#H C o (protein kinase C o) 58 1973.421331 0.001 109
CFTR  BEMELT4E{LEENR SR F577) (cystic fibrosis transmembrane conductance regulator) 27 3077.063 534 0.001 012
NR3Cl B R ZE AR (glucocorticoid receptor) 64 3390.862238 0.001 129
DNMT1 DNA (fmsng-5) -FEEFEE 1 [ DNA (cytosine-5)-methyltransferase 1] 52 1451.665961 0.001 066
AHR Ji #2524k (aryl hydrocarbon receptor) 34 1302.863 047 0.001 059
PGR Z R %Ak (progesterone receptor) 54 992412135 0.001 105
CYP19A1 #fits & P450 19A1 (cytochrome P450 19A1) 31 756.166 235 0.001 024
RELA %K F NF-xB p65 T3E (nuclear factor NF-kB p65 subunit) 72 2203598270 0.001 139
RXRA  #EHR X %4k o (retinoid X receptor o) 33 1019.046 786 0.001 020
PTK2  ZiEBL#E 1 (focal adhesion kinase 1) 54 962.624 680 0.001 068
CTSB  HMEH (B M K) [cathepsin (B and K) ] 38 1132288960 0.001 021
BRD4  FREEMIREA 4 (bromodomain-containing protein 4) 33 1076.992 086 0.001 003
PRKACA cAMP K& 2 A o AL (cAMP-dependent protein kinase o-catalytic subunit) 49 1996.515 863 0.001 062
HDAC2 #HEHM L4 2 (histone deacetylase 2) 48 955463807 0.001 044
HSPAIA #Kk7 70 kDa # 1 (heat shock 70 kDa protein 1) 41 1108.427322 0.001 074
KDMIA &R Rtk B 0 2 FEEES 1 (lysine-specific histone demethylase 1) 38 1360.475426 0.000 993

PPP2CA “RAM/HAIREAWILEY 2A, LT, o WA (serine/threonine protein phosphatase 43 1016.475195 0.001 034
2A, catalytic subunit, o, isoform)

KDM6B  #i& MR & — M H 385 6B (lysine-specific demethylase 6B) 28 1451.180 614 0.000 949

NOS2  HEM—EMAAHE (A [nitric oxide synthase, inducible (by homology)] 36 987.414794 0.001 048
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Fig. 5 Analysis of GO function enrichment of Yanghe Decoction core targets

A “Homo sapiens”, &H 7 HTHILL P<0.01 Bf

GEiF R L. GO THRETHAMHT T LU T HAH A

TEAEY)IE #2E (biological process, BP)« 4l ffi2H 73 (cell
component, CC) F4rFIjfE (molecular function,
MF) 3 KEH ERDiRe, 453 60 4~ GO %H,
ikl s fis, HeBP 5 204, CC 520 4>, MF
7 20 . BP W3 B SR BAL SR
PR SN 25 U R AL IR TR L 4 e A7
BLIRIRAG G I AR CC B35 B AR MRAL
UM A X . Rl . MoK EEIX 3k MF
BE SRS G BRI RS S .
W 25 MR/ 75 AR/ A BRI S D Re . AE
KEGG &=L+, BT 20 26 5FHAZARE
WErErg e 6 i, EEW RIEIES 5
JE BB Rk FEREAAE S IE S . SRS k. W

I3 & S A= el 2 N VTS [ E WY | P =R Rl s
K] 88 LD AL r T e B I Y IX LI

KA BNGIT B TOR IEH .

274 CRUOT-EE PR WIS KT R
IEAF R PHANZ T ) 8 NG YRR+ 88 MMZ L A
F120 25A4% 0ol % , 12 F Cytoscape 3.8.0 FAF A4 2 A
or-FEAERE T M CRIE, WK 7. NEHRTLE
H, MG EEE 2 85 2 a . 2R HhE
TERRBNGIT Bm E I. 7E 8 MG, B
5-FR RS AN, HEER. HET . HEREE. WEE
B BASTENEE . IT O UNR £h A Eh R JRR BB 7
AN B IR L s 7 88 MR LA pivh, 223
JEIEAER I 1 (mitogen-activated protein kinase
1, MAPK 1), #3%[K-F- p65 (transcription factor p65,
RELA). “E2fRHE I 3 (caspase 3, CASP3),
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TR TR AL 3- AL W JE o (phosphatidylinositol ~ activated catalytic subunit o, PRKACA). Z2ZJ57%
3-kinase catalytic subunit o, PIK3CA). & ¥ 8 F P 14 (mitogen-activated protein kinase 14,
cAMP BiH AL A o (protein kinase cAMP-  MAPKI14). & ¥ # Co (protein kinase Ca.,
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PRKCA). HE ¥ C-B (protein kinase C-B,
PRKCB). B 4tk =98 2 #£ 1 (B-cell Lymphoma 2
Like 1, BCL2L1). M L340 i % = 4L & A
(mammalian target of rapamycin, mTOR) [JiEH: &
T HAR A R 7E 20 SRA% LR, RS 5l
B R BRI BNIKR RS S E R . B E TIE R
FFPR R 22 A5 - T 2 P 2 P A R i

27.5 ot MG ERIE, BARKGT
IRz, ARGV, P R ET,
P or I RGPS o RGP W IR RGIR
TR0, B RN R R P2 T T A T AL
£ KEGG i & LA h 8o, FHATZ 320900 L
KEAS SIS KR AL Sl ik . 38R
IR, FRIREERE Tl BRI
HARTEG, B ZUBHE N T, RGeS
Jifgeg DL PHE S 7 Ry 3223240,

FHANZ AR il B Rl i 2 M7, R g
SRR N, JUHAEE S CBHR A i
R T R 3 BRI, FHANZ 8 4] mTOR
G A IS R E B RR A K P2520) ) (5 S A
B WG T 3 (signal transducer and activator of
transcription 3, STAT3) {55 518 %27 & 11 i1 ¥ STAT3
TH R A 28R A | FohJRg G 5 IR S 4 T o Ak
R P A K R F- 524K Cepithelial growth factor receptor,
EGFR) il #% 55 40 A TAIAR I 55 35 AH SR, AR
75 S HF la (hypoxia inducible factor 1o, HIF-1a)
i 33 96 1) G 2 B G B0V, 22 R4 JF0VE AL B TN
(mitogen-activated protein kinase, MAPK) £ 5 i
M REBINAE, TR R 715 R iE A % VI
KR Bk BRI 50 R IH A1) 2 24 ML %
FLE MDA-MB-231. MCF-7. 4T1. SK-BR-3 4
. B MGC-803 ALAMEIVEM, JFRER M
AR AT . PSRRI T, R AR DG S
A B AR AR

A5 T F (hypoxia inducible factor, HIF)
F T P A A AR, TR AT ] 3 A
HIF-1o ) mRNA Je & HIEB,  H el 7L
AR5 A R RE AL AR e /T, AT BNRTT
YEH . ShlksFEREAL /2 51 R 2 800 I ) 3=
B, AR 2%, B RTEOR A AR Y],
JEAE 5 0 BK 2 A5 RN Sl K SR A A9 PR AH DA
THEREY, PRI IAE o e 20 B MR A a1 o0 2y
TB3), LEB KRR I BT BB B, P22 Ik i

XTILE N R B ORIAER,  Refg 44 i 5k Sy A

BEAh, Mkt BB & B (sphingomyelin
synthase, SMS) Wi A FEACHI L EHIEAR KT, JFRe
A R R AE R K 7-xB  (nuclear factor-kB,
NF-xkB) HJ¥0E, 111 NF-kB & 2 P Esh ik ok el
AH 5% 98 E JE D] [ DG B 428 (R 11300 FH B4 S 56
K, mEREE R NREIEES E FEEREG N
mifR SMS EEfRlJE, FERRIRRRE SOV )[R, HEE
A R BB AR [ B Gt HUIR R
P& N R A HUIR IR %6 (Hashimoto’s thyroiditis, HT),
HT A8t FR 2 RN 7 7 KA g A%,
AL BRI 7T RIS, BHANZ hngak 7y wh ol 2 20
PERC RESE N HT & M is FARIR IR, WA
RAAERF HUIR IR E KRR, HoT R 3 BRI IS %
PEDRF-RIEAKT, I ARIE SN o By P IR A BISE S
98 CL 2R IR B FH Rz ] 4] S dee v B B ek FR
it 98 (experimental autoimmune thyroiditis, EAT)
KORCAh R I H AN #% 4l g C peripheral  blood
mononuclear cells, PBMC) ' STAT3 Ji B 3 24
¥ EAT KEHIHUIRIRDIRE, A RAFEIR EAT KB
B T HCRIRBUARIKY, S8 FR IR 2REAR .

IR SCRRAF AR B, A 2 2 T A 45 R
WA AR ST B, Bzt R Tk R — &
(RN FE R FEVE, ik — 0 R BH A O 1E F AL
S T AR o [R5 b 2 AR RO S AR )
FHANZ S Z N PTER T2 %00 EE R, A
T2 A FH I R, & 2T Fen 7 2m A
BT FRo BRI 48 Zj 220 0, H B R H A,
FERIE . IFERR . BESTEREE . IF FIlmi JUR Sh A0
ERFRRRBTHR, 7 Ao B AR s MR YE, H5FH
Az 1) Dy e Je It VIR O, AT T 3 A SR BH AT Z
v JoT R 7 D) RO R o
3 Whg

AL R R TR T A RAE SR AR o, 7EIRAL
PRI I IR SRR S 230 LAZK S AN [R] EEA5) B (25%
50%- 75%) A NEIEEFIHSEE T EIHRCR,
S50 I 50% A AR A RN, AR TR 58
U, SR B I AR oy iR, Rl
50% Y BEAE 9 BH 2 HE HEAE i 25 T80 1) SV 77
FEARA O TE SRR, B8 T ARRIIEAS, ANFER
R R [OHE-/K. HEE-K. HEE-0.05%BEHR K
BB (F 0.05% =28 ZH5-0.05% B /KA W
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