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(FZE] BM ZAMKAYFI EME2RAEERK (T2DM) W EIERIELE S S TME, WELAHFE
B, SFHAT I E, J5iE 45 DisGeNET. DrugBank., TTD. MalaCards. OMIM. CTD. GEO # & & 13
B, FRIFT2DM & mAl % A B, 35 A4 B & IS &34 STRING #0348 & 7 69 PP1 I 445X o A 36 3483k, 9% 9%
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SERR B, VAR A ¥ b 5 JRIE LS A B 69 A K AT, IR R AT 2. 45 B Metascape T & %4
T W% #47 GO KEGG B 0. e RN B A Mk MERIEL & D FER, S AHEFATRE, F5H
JEAELL . 2 AV ME SRR, 2 AN R A A R AELL , B A e T A s 41 AT TR 69 K AL Fe B ATINE, BER TF
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L. 2HEKE, Ao FELFH S REEAE, 5 MemS A Mem39 4942 S e b G @meA %6 (IL-6) & &gk
A BR % é\ﬁéqyﬂk (GNAQ) NFlRARXZF G FRZBKFZSHEFRELSEE (Gq). #IEHECBIL
(PLCB1). #EMBs CR3 (PLCR3) &G HATIIE, 2 RITT2A MR AW EIEL D R i P IL-6 K-F AT &
M&LﬂﬁmﬁéikL%mfi X+ B2 Ae 2 R AR Rgmen (P<0.05% P<<0.01), & CEafZ54#%
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a7 AEANAR O A HGE 1 b R FE R A
Y731 W 288 22 5 KT A W W 28 81 4 64 D7 ) T
3, IR I LRI 5 N FERIA R A=) 731
RIZEARAE", JTRE TR T 28 A W~ T 5 v S ik fi
AWy SR TSR AT I 28 AR 2 05
2, MHEET2DM MM IERRIESS & 50 1 M, BRITH
AWkl RS IR

1 H#FnTE

1.1 T2DM % A48 % & B Fa)

TE DisGeNET (https: //www. disgenet. org/) .
DrugBank (https://go. drugbank. com) . TTD (http://
db. idrblab. net/ttd/) . MalaCards (https: //www.
malacards. org/) . OMIM (https: /fomim. org/) .
CTD (https: //ctdbase. org/) %L 45 & UL “Type 2
diabetes mellitus” OR “Type 2 diabetes” A5 2iH],
REHARAT T2DM B #E il o Herr CTD BOdfa e i e e
W Ry HEPR 4340 (Inference Score) >50. [AIA}, f&
B GEO (https: //www. ncbi. nlm. nih. gov/geo/) %X
5 B, 2o T 245 O GSE20966. GSE25724
GSE29221 Y EH i SCF, AR 2Z 57 5 AR o
TR, L, GSE20966 15 )72 10 4 T2DM F1 10
(I TEARE I 52 10 ) IR AR 2 2 e JB 5 B A B PR
KT, GSE2572485 J1 0 7 il T2DM 1 6 Bl JCHE PRI
IR N 23R, GSE29221 38 14 3 44 T2DM
G A AN 3 AR R 5 M S B LTS AR AR
H2E SR, 5B R 3. 6. 154, HI R GEOquery
ARG R8s, H limma 1 F 58 1 22 S5 0 A
PR AT — AL B, B 2E S5 B DR LogFC 468 5%t
=15 H P<0.05 HAEAHAH Rl BT LIRHD
4., A UniProt (https: //www. uniprot. org/) %U#
B, wEEMEHR “ AN (Homo sapiens) ", J#l S 5%
P D] B 7 44 RIS B T A 0
1.2 T2DM & JmAt 3 %) 4

FAM AR ST A MR AE AR AL A 254,
ANFERT T S, AR S SR R, AN
ARG, A1 BT A W R R 2% i A
BRIy re i B B A LY, H S8 A STRING
V11.0 (https: //string-db. org/) H(H8 E T 2 A2
A AP PPLI 2%, i o o hE 0 3 -2 K
B GUALE =900), Ht12 248475 8 K& 319 613
il o BlE R B4 A R R —— AR B A 45
Bk (LPA) R PPLIZEEAT R I, FRAFHRTMEEER
EE B LR R S R, RERS TS, 1S

T ORI L 2 G T2DM 5 ik PR e 5 39
AR RS, SRR IR b 5 A O (G
JUART 53 A ), K 95 s ik I f 2% e 2 Y R B R Ry
T2DM SR (Fisher K5 16255, P<<0.05). LA
AR R 3. 6. LEPFSEEL,
1.3 DA R AR AR Yo B3R IR A IR G 45 A AR 3k 89 7 1
DA VR R i 72 B4Rl R B RE SIE B UE A A
R PRI SR E R R NS,
il 7€ T2DM BT MEIERE IR (AR . & k) 22 H o M
P B ke UE BEUE b AR Al (b BRI PR DLAE AR
ARIERE) L ChEZEree) ' g, gk
Tl PEHFIE R RS (P25 2h il IRE ST 1 5
) GAr) ) A, MR (P BEEEAR A TR
HROG R E BPRARIE) 1 DL SinoMed  (http: /fwww.
sinomed. ac. cn/index. jsp) FPEFEH P CE AR F
BURZR” [ R R BT ARiE, R4 4
S ANRNR/NOINESES'€ =S LI (¥ 1P e Cipi il
i A SymMap (https: //www. symmap. org/) . HPO
(https: //hpo. jax. org/app/) . GeneCards (https: //
www. genecards. org/) UG, BRHCER XS N #E AT,
20 5 BOF A N IEEAH CHE 2. GeneCards £ 4f
FEGIE S A A PETE T (Relevance score) >10,
A8 AR 9 R AT PR AR S HE A5 B 2 PR AR T2DM B
Fdert, IR IR B AR CHE AR TE RO 2 (8]
BRI 5375 (Fisher K5 A A 05 ) , 378 HCIIE Ao 42 150
AT R R BOR AR (P<<0.05) 1E> T2DM ]
HEUER RS G
1.4 JRIELES W L BE o T M RriE
1.4.1 &7 T2DM 7 25 sh 483k 69 363 K5 K Drug-
Bank $04fs FE P ek i ETTPEZy, A3 45N T2
FAEYIBARZY), ICRGL -G KR T
Bt DURZR TR e USRS SN E DO DVA WP T A
SR B, AT BZ S T2DM & G
U1, M IEIZR R AT SE 1
1.4.2 AT MAGRIELSHEILE -7 Al fe.b )
AR KR PEIOCCHRAR T S A5 m o T2DM BAY
WIPEHE U E IR 1) BRIE—E X
ROW (EAE . Bube 24 JBE 4185 2)
JELBH M — gAML 7 25 2 (Z0% gy 4Rl
FAT . P2 BmE. #ET1. A AW, EE, M
ML, TR 3) HHE——TR (dbid
Zx B4 HH . AbE . MRS T BT B
4) B RE— Wb e A, IiZess . b2y,
REE L PTG AR P FIH TCMSP (hip: //



- 1472 - P E 2 E 2022 4F 8 A 63 %45 15 B Journal of Traditional Chinese Medicine 2022, Vol. 63, No. 15

temspw. com/temsp. php) EH FEKE 2R 25 75 70 Hh 1) 24
Yy, PAFEITH O E R W, LLE R4
FHIE (OB) =30% K259tk (DL) =0.18
i BB A, b 2 5 5 AR M R g R
I #0 5Lo X T TCMSP K ds 5 R WOR 9 259, 1
TCMID (htip: //119.3.41.228: 8000/tcmid/) % ¥
JE W 4R AR 22 B 4y, il iF SwissADME  (http: //
www. swissadme. ch/) ¥ & #1710 80 J1 22 S5
(ADME) #fiik, #8450 E BB m U (Gl absorp-
tion) N High H 2 (Druglikeness) T E/DE2
T YES. R fifi 645 21 14k 5 4701 A PubChem
(https: //pubchem. ncbi. nlm. nih. gov/) EU¥E ZEAK 1S
165 Wy TR A 23 7 2otk i A BYE (SMILES K3k
), FRKE SMILE 25 A 2] Swiss Target Prediction -
i (http: //www. swisstargetprediction. ch/), FREW)
Mo (Homo sapiens) , Tk ol g84E>0. 8 Ay H#E
K B IR A A

Z WOk (23] HEAMMR 3. 6.1 AT H S
BEALIFE L (RWR), TR FAR 50 UELS &
AR FR ) DR X A AL 1 o STRING 7 37
W0 2 v BT AT 5 R g R4S ) i RS TS
G 1o 6] 1) B JR AR DG BR B, 20 Cors )R iHET
Z-score {H, LIMLTEANAHSCHEAY 24, AKX ™
o

7-score =£0T = E(Cor)
8(Cor)
HAE (Cor) A& (Cor) FEmJ7 5 HE 5 52 i

543 1) 8 55 100 YR Bt LT HE 56 PR R i 4543 17] 22 [
AHOC R B P E AR 2, BB MLIE R 1 S [
Bt SRS AR s RO A AT
1.5 JRIELAHE KR 09 2§k 5 A7 Fe il 35T
AR 3.6, 1 54 iz47 M 51 HE4  (PageRank)
Bk, 83 PageRank B X431 W 4% v () FE R 1 47
B EE PR . il 5 Metascape (https: //metascape.
org/) BRAEXFIERAE VAT GO THAESM T A KEGG 18 i
M (P<0.01), FEKZRE AL, FEimi5>
Hr T2DM B R IE (1 A= ) 2 S it
2 H#R
2.1 T2DM % JA 48 % 2k B Fm) 25 R
il 1 DisGeNET, DrugBank, TTD. MalaCards .
OMIM. CTD. GEO %4 g 43 5 345 T2DM AH G 95
FGIER 18, 127, 68, 496, 512, 522, 4494, L
METEG, 2 UniProt B0 47 1F 5 3645 81 1514 4>

FEH .
2.2 T2DM %k RAEHR] 4545 R

W5 95 9 AH S B e B 2 STRING i %2 1% PPI
WI2& 5, A 1318 i B A T8 70 19 s Bl 12 248
) PPLI 28 v, 4 A1 & B TL LR 3 1 373 A,
Horb 4 T2DM A SCPHE s iR 3 1374, &
TR 11 2144 MO AR OCHE IR TR 137 4>
P LB T I ST A B R 11, 75% (1318/11
214) & Bl Xu 8 2 FEBHE TR 2 b g | A XS
fEFE (RR) MUME&, RIREE 2 2L G R0 IR
0 BRI > 1.5 MBI 52 58 R 3R 5 50 A &%
s AL DGR, B R R P e AR i PR B >
FEHH 1565 (>17.63%) HERE S B EE
£(P<<0.05) (B . He 3R B T2DM AH 54 (1 955
BEH 194, %5~ Mem 3. 5. 7. 9. 14, 18,
23, 39, 56, 104, 107, 116, 139, 146, 151,
214, 261, 281, 317,
2.3 T2DM M e He %] 425 R

TE SymMap . HPO. GeneCards (45 1 #:2 2
5140k CRAEIRAE . F k) X R Y 1547 4>
S (WFE D) Hd, H 12754 gt 3] -
R 137 A E e B R A bl TR R A
RHEFITE 191> T2DM s it b (9 s SR AE 0, i ik
53] 7 g (Mem 3. 5. 7. 39. 139, 146,
317), SR P IR E R N B E E A (P<
0.05), HOKHSE R T2DM BRI IESS Sk
2.4 JRIEZE SR I AnIEL R
2.4.1 T2DM W 2§ —¥e 5 % %2 il DrugBank %k
WRE, HARTFAEMEARZY 194, /INrT254 38
A, RERVAITHL AL 614 o B LML RIS, A
P, 4B BPE 25 R T A . Mem3 7
B CYPLIBY, X P 24 4y Ac Bl i 5 MemS £ 55
HU A IGFBPT . IGFBP3 XTI 25 3 il e i % . 36
K& Mem7 A& 505 CYPSIAL, XFR 254 k22
B M 5 Mem39 i 75 ¥ 55 GCGR . AGTR1, X2y
Yy R MR . SOy AR L RS2 vbIE | JE
VHH | EOKVhIE L EVPHH . H AR WL 25 50
Mo TV 2GS I LR —, BHOR S R
J7 T2DM Y HE 55 AT A IRAR 24 387 £ B3I B AH DG ASE B
5 T2DM B HEIEA — 2 1 SCIR P o
2.4.2 A TMEWRIEE SR EF -7 F .56
A8 AR TEBCE PSR ST R S Y E R YT
T2DM B i 3E A [ 7 0 i v e /A, S8
G0N s EACHT 2854 o WEAMBLE 5 245 2674 . —
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F 1 2BIBEPRIT B HETIE T PR RE R B 7 4G K 1R

AEAR SymMap HH 22 K 2 i) SRR AR R 1] BE D K
FLO A FLO A Vexing heat in chest, palms and soles/ Dysphoria & smothery sensation 204
T T Night Sweat 61
BRRUTES 1T Thirst/ Xerostomia 105
W H Hi# Xerophthalmia/ Dry eyes 278
TR 98 TR % Emaciation/ Weight loss 718
WK H i Thirst/ Xerostomia 94
KA T KAET Dry stool/ Constipation 346
T i Aversion to heat/ Heat intolerance 54
J kT B R H Bk ga e Pruritus/ Sjogren syndrome 395
L5 L5 Dysphoria/ Anxiety 341
I AR I A Afternoon tidal fever/Hot flashes 11
s AR [nsomnia 43
WL E WS TR RS Red tongue/ Tongue without fur 146
Jik 4 Jik %L Thready pulse/ Rapid pulse 14

BIHTI 2554 ANBRHEE AL 2734, DU 7 B
313824 BEIEA | UEARAH KL I 25 1 55
TEREHR R S B W 2, AT L, Mem3. 5. 7.
39. 139, 146 345045 i B J7 FIHE &, A J7 UEAH
I FR B ) A E B R e 5 T2DM B RIS A O . #F
R, TEAREEH T ML, BOmEER 2 1T
FEAL Tl 30 7 B s SR A S B A 2 W
JHHE S AL T3 9 45 rh S i A ey s e Jo ]
BRI, 8 T3 PPL 45 Hoig e 25 A B SE R 5 5
FHE SRR G, AT 0 DT 3 E I 2% v 1) AH X7
AR N T UEAR L Y AR B SR R Y T AE . DA
[F) s 3o 3 P 24 . O AR A Mem3 . 5. 7. 39 A4
FEXF LT, S5 RNE 3R, Bk Mem7 4,
A T2DM 9 AR B 5L AR DG SE R 5 4 w32 ) 0
FRE S S IEADE, HARE MM RE (DA Z-score>
3MWEFEAMIE ), ROLELITIMNEE, 5T M
25 KOF RIS 5 B U R YD .

2.5 JRIELABHILA A oM FeiBIE AT R
2.5.1 JRIEL AR S AL s K5

F3 2BUBEIRI B MR UE R RE R 1 b 2405 5]
MM Z-score {H
Bt NURMUEOIL WANMBIIrgy SRl /it
Mem3 14.98 15. 85 14.2 15. 65
Mem 5 3.03 0. 89 3.44 2.16
Mem 7 -0.55 -1.02 -1. 18 0. 49
Mem 39 4.45 7.39 6. 68 4.54

VE: Zescore>3 FRBEME,
5 350 Sk 2 AR OG [ eE 5 PG 24 A A B e itk A 7
ST, BPMem3. 5. 39, ¥HoE o8 T2DM B i
ERZ DB . Mem3 H1 79 N5 45, 421 LM A
Mem5 Hi 306 4~ 45 5, 6164 5 ¥ /i ; Mem39
132415 15, 6551 251K . PageRank B2 P F M
82 R 2% T s T EE R 2 LBk ) A ep
FL[F 2 B PageRank B K ZI/NHESI) , 0L 4.
2.5.2 JRIEL AL AZ S A Y Bk AT Fe il B4
MeER XFMem3, 5. 39 HLLEHEFT GO AIKEGG
AT, AR T2DM B R TE VB 78 10 2E 1y 2 5
fiho ¥ GO BHE T AW RE . A5 5

R2 2TUBEPRIGBINIEIN | UEAREEDR | YGRS BT R R A DL

eI VW i
RS AR Pl O (LA i Pl B EA
FLHBUR) 1%

Mem3 79 26 9.61x10°* 32.91 15 0. 0270 1 22
Mem5 306 75 3.61x107"2 24.51 48 0. 0089 2 12
Mem?7 40 12 7.25%x10°* 30. 00 10 0.0110 1 2
Mem39 132 27 7.35x10* 20. 45 34 1.96x10° 2 16
Mem 139 16 6 0. 0047 37.50 5 0. 026 0 4
Mem 146 3 3 0.0012 100 2 0.034 0 3
Mem 317 3 3 0.0012 100 3 0.0014 0 0
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Fa 2R RGY] HEER B I T BT A

Hige  JLH PageRank
BT MR TR

HHFAFR (PageRank {HHEA HIT 30 L)

Mem3 79 0.012658228 CYP3A4, CYPIA1l, AKRIC3, HSD3BI,
CYP1A2, AKRIDI1. CYP19A1. AKRICI,

HSD3B2, CYP3A5, CYP2El, HSD17B12, CYP17A1. CYP2A6,
EPHX1. CYP2D6. HSD17B8. HSD17B2, HSD17B6. CYP11B1,

CYPI1B2, SRD5A3. SRD5A1. HSD17B1. CYP3A7. CYP21A2, SRD5A2, CYP2A13., SULT2B1. STS

Mem5 306 0.003267974 1L6. APOB., GPC3. VCAN, APOAl, APOE., SDC4, APOA2, GPCI, SDC3. ALB. SDC1, HSP90B1, PROC.
MBTPS1. SERPINC1. IGFBP3. PDIA6. BMP4. AGRN. C4A. P4HB. FGA. GAS6. FGG. F5. HSPG2.

APOAS. SERPINDI1. IGFBPS

Mem39 132 0.007575758 GNAQ. EDN3. NTS. NPFF, F2RL2., UTS2R. BRS3. LPAR6. EDNI. GCG. GNAIl. GNAI5, GNAI4,

TBXA2R. F2R. AVP. ADRBKI,

GRK5. P2RY10, PROKR2. OXT., MLNR. GNRHR. KISSIR, GHSR.
GNRH2., FFARI. F2RL3, CHRM3, GRP

TIfE =2, JEARYE Log, P IEHEY] . Mem3 P HE &
T TR . SR AR AL M 2, E
BRI EAGO TR . BN . S R AL
PESEThRE, ILFER AR i Z A SR EAC
L wE e E . R A A RS 2 EAEY
FE o Mem5 HHI A5 (14 41 B 20 43 32 22 95 K PN o I
YA ANERERE M . IR R AR AE, T
Tifie F 2 M IR B R R RE Y . (LB
METFEERS%, BYEd R e E ARG
Wi Z WA AEY A R AR BRI AR
Mem39 & 4 B 1Y 40 i 21 70 AL 5 A6 28 . 28 il S5 B
AR . L TT R R AR A AL, T
VIRt HE G 8 IR IR 32 1A K i 28 IR 2 1A 45 32 1A
PR RGN . BEAREENUEEREIE I C IR MRS, B
I R HG BEE W C TG G 2R B 27 1A . i
BB TR B TR (I SRS L MVRAEES . IR
P A

KEGG 3 [ 73 45 H 42 I Log,, P L HE ¥ 5
Mem3 & 5] 16 58 1%, Mem5 & 4 3] 43 530
Mem39 & £ 3| 51 Fkad i, it 96 5%, AL 3
LS 5 I EDFOLE] AL T AR
TIE I, T 3 A R A ) O R RS S )
Who Mem3 i B & AR IR & . W AR 45 ik 42
FE, BARW R EEHRE A AR, AaR
P450 XFAMEEEAL A P AR . feEBUEER . 2
PRI - R P50, PLEEECI . B S B
AL AR A D R AR L B D R A K A I
Mem5 EZ YA BRI, RS, SR
ARAG B L RN i R G055, HAR R R
WEAEY G AMATIEE S L 4N A1 3 R A7
RAREAEA . BT ER N T . PI3K-Akt {5 5
B FURBRIEE AL BRI AL SR AR

RIS, Mem39 B LR Z AMAEETH S
ARG . WAMRSGE . TP RGASCHE, Han
PTG RO - Z A BAE . 505 S . B
fiti D55 3@ . TRP A B SRAEN TR . S
ARUh . E S cGMP-PKG [E 5B . I/
b5 3 1
3 EhYISEIRTSIE

BN ISR TIBUR 3FESnIL7/1 il B Bl O E2< 5] B 1]
WG UEZE A% OB MemS K2 Mem39 B OHE 5 HEF T
B . 116 S8 Mem5 [ % 0> S8 b5 (PageRaﬂk 18
7)), Mem39 Hr N 2] K i G & IR Z AR A T 11
T B G SE R, S I A %k BRI B B Page
Rank fH & 5 9 S IEE S T R 45 & & 11 q 2 K
(GNAQ) 338 #% T iF 2L #% PLCB1, PLCB3 %
PR 44 % 1) 2 11 B S 0 = R AR IR S A AT R 45 5 B 1
(Gq). WEfighECp1 (PLCR1) . BEJRMAE CR3 (PLCB
3) FEEIEATRAE, A E ST A 50 AT S
3.1 A 44

SPF 2 6 JAl W [ J 1 2 BUBE JR 9 db/db /N 26 H
(MR 32 ~ 45¢) K JR) o BF A HE/NVER 21 0 (f
it 18 ~20 g), S sh Wk PV Al kS SYXK
(J) 2016-0010, W [ & MR LR s A R A
A, SR TR R 2 K 2% SPF LI S ol .
NS 3 KA, e WR TR, 5B Excel
2019 H A BUBERLE T, /0N BB BIL 53 by 1F %
M9 H . BHEIREA 12 X, 2RI PRm AL 12 H L 2
RUBE PRI BA IR 14 K shP e 2 m i h R 24
KB P ZE 0L Al (it 201910A033).
3.2 A ME

KA BRI W AT PR IR,
SRR PR, R 1 1 HpIECH, RE
AR 25900210 30 min,  HMBF A G AT 30 min, B 0
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AR, REE, ROKF S, HSCKHRE L h,
RIE WG 0R G o B IIIeRE 22 A0 Gt 2P
BAH, RS R-300), B4 E 1 g/ml. ik
T2 R P 2R A IRAE] . B
12 O PR B RE UE AL/ BB H 7 0. 1 ml/10 g (4R FH7
BIIBA 2500 1, 1 R 2 % 2 BOBE R 21 /N B
TLLO. 1 ml/10 g #8241 KE S . W BIn (] +F2E 8 A,
WIE A R, oK.
3.3 MEIRARF T K
3.3.1 wFaminitoe (IL-6) kE SIE%
Z/NRRH R RbE ik s A R AT R A W], it
FYFWO012) W ARRIE (3 S RRBEIR B 2%, 4E4F
PR BT 1. 5% ) J i BCHR BR BRI, 50 Jim B AL 37
Fi IR Elisa A0 & (Fa mt @ AE W) TR ST, 41t
520200713) VL4520 BRSEAT Vi BEAG I, SR A
R 735606 BE 1 (32 [ Thermo 23 7, 245 NanoDrop
One)M7E OD{A, ARAEARAEIT LI AREAUR L
3.3.2 T &fEGq. PLCRl. PLCR3 & & ik /)
BT AR, AR RIBGE R, Bt
JGRE T E W . 10%SDS-PAGE & T HLIK 5, 1
YR PVDF ., 4AUEME, BE Gqbilk (£H
Santa Cruz/A ), fIt'5 s¢-365906, 1 :750). PLCBI
(3£ H Santa Cruz A &), L5 sc-5291, 1:500) .
PLCB3 (3£ [ Santa Cruz 2~ A, b5 sc-133231,
1:500). B-actin (E[E CST A, Hit*5 3700,
1 :1000). 4 CHRE=ERPEE —dt (EEMEL7E
AWy \, #E S BSTI6D19BI6ESO, 1 : 2000)
90 min, EERAMMGE RS (LEHCGEAH, HS
Amersham Imager 600) T HFAT 52, W K BEE(H .
PLH A9 R BEAE/N 2 B-actin JKEEAEAE AR XS &
ik,
3.4 %it¥Fik

K H] GraphPad prism 8. 0 3K 4 it 404, if &
TORME G IEA A I E AR HEDR (x2S E. M) 3R
INo ZHALECR FB 2= 22500, PR L

K H Fisher's LSD K5 . P<<0.05 £/R 22 5+ A G
IE-3'&
3.5 &R A IL-6 KF A TF £ i Gg. PLCBL.
PLCR3 & & & ik ik

FS5n, IEHEXTIRAL . BH IR AN 2 ROBE PR R
H /N B YE IL-6 KV 22 S oG it 2 L (P>
0.05), 1 2 FHE R 5 B RE JIE 20 /)N BRI 77 10-6 7K
B2 T OE R R L A 2 BB PRI ZH (P<<0.05) .
HIEm AR g, HAa34 T R Gq. PLCRIE
F 5 T, 2 BOBE R I U2 PLCR3 & FH R T
i (P<0.053¢ P<<0.01); 52 AUMERAEAL LR,
2 HUBE PR P B IE 4] Gq. PLCB1 & H B & F =
(P<<0.01), A RKET M Gq. PLCB1. PLCR3
EASLNEUNENE

Gi| A e

PLCB3 — ——— — -

PLCB1 -

Poactin | R —

EEXRE  HAFARIEE 2ZBRFE 28BRKHAEIEA

T Gq, FHZRIKES MRS A/ PLCBL, BElkHE
CB1; PLCB3, MilEHECR3.

Bl F4HKEFERGq. PLCBL. PLCR3FE M HLIkA
4 g

ARG iz F G 24 P 2% I B H 43 A 48 8 T2DM
BB UERRUEZS & 7 F 2%, ik th Ao ik, HA
HALES 22 2 W 735 LU IE, 380k T Mem3., 5,
39 B AT HEE, HEOR T2DM M1 I AR W 2R 5l 5
Mem3. 5. 39 &[N U)fg M0 AR % UIA ¢ . PG &
LTRSS AT, T2DM [ JIF AR B 35 R 95 K AN ]
AR, HAAAME,

FENR S RIRPURE TS, I8 28 TC I ol JH POk
EPNEAE R, MRRBUE RS 2, S 80w MR A T

x5 AU/ IL-6 KX F Ml Gq. PLCB1. PLCR3 8 H #Rik i

21531 B IL-6/ng*L" Gq/B-actin PLCR1/B-actin PLCR3/B-actin
AE X IR 4 157.948+12. 978 0. 991+0. 002 1. 001+0. 055 1. 015+0. 010
1k TE2H 4 152. 057+9. 987 1. 840+0. 073" 2.102+0. 092" 1. 690+0. 239
2 BUMH B 2 4 151. 547+7. 455 1. 817+0. 075" 2. 058+0. 089" 2.289+0. 479
2 BHH bR I E 2 4 187.922+5. 951" ¢ 2.812+0. 157V ¥ 2.710+0. 2277 ¥ 3.199+1. 036"

TE: 1L-6, AMENT6: Gq, SR =RREMGE TR GEM: PLCRL, BEIRAECR1; PLCR3, BEIEAECPR3.
a) SIEWXIMALLE, P<0.01; b) SIERX AL, P<0.05; o) S5280RBAILE, P<0.05; d) 52 BURIRMGALILE:, P<

0.01,
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SERIMAE Y. AW E LR T 25T
AEFIGE 1%, U Mem5 (%) PISK-Akt {5 S % . JE S
R, B E IS, Mem39 B 200
Wi PRI I A& E T 9 AGE-RAGE 15 =5 38 F§ 5%, U]
T2DM ] 5 UEATL AR I 5 288 2 Al e B T B o vy o R
SRFEARKET 1G5 5 R R ML,
RS RERFEERKHETFEAEAGFBPs) 44, M
M5 HAZATE il R, AT st e 5 R sk, 4
B AR AR A A, I IR . R
Mem5 £ §f £ FF IGFBPs, Ul IGFBP1, IGFBP3,
IGFBP4. IGFBP5. IGFBP7, H IGFBP3 #lIGFBP5
[) PageRank {E {7 F # B 7y 51 . H o IGFBP3 FlI
IGFBP7 [a] i} Sk 34 J7 T2DM (1) 75 24 8 5, i 791 30
IGFBPs 5 IGF1 22 L] i 2 5 T2DM B kg uE AL
R ZER WS R, S, KRB & M,
T2DM [] i #4% UE e 40 25 € (CST3) 7K -F#AIK,
CST3 A FHF - H00E FR v S i 0 2 ', ZE RIS
W CST3 8% R 4> T Mem5 w o %5 Ho Al 3E AU 1 5
T2DM B M 1k B AQ 3 25 0L ™ &, 208 H Al
(APOAL) . #JRH A B(APOB) W& & ', AW
54 APOAL, APOB i F Mem5 H A% 07 B[]
R, FERIN S AL OB b i KRR B G AR,
Mem3 LA DU R A . IR 2B K . R ARt
FRAEY G L. AERRITRR A G . iR
5 Mem5 W BRI AL S W . ERRER A SE

GPEDNRE . S0E IV & H AT T2DM B g uEA= 4
AL ABF AR S, A WFSE Y KRB, T2DM
MG RAE VbR EY) C BT (CRP) 7K T
BT & 5 B E, ELB SR IE B E CRP KT i
K. AN ZE (L) FMMEIRIEN T (INF) %
SANEL A A - s BT 40 B A B CRP, i RS 2o
FERURRE S RACHT . A5 IL-6. CRP AT
Mem5 H, H IL-6 iz 25 iAZ 0 . Mem39 &
L 57 BT T 2] NOD FE3Z 44 . B R+ 45 s |
RIEA AT T . Lok, A PR B B R TE /N R
BT e 1 (FN1) Rakisr, HRBEIE
TN TR R LF 4R A e AR Y, I FNTZE MemS 1Y
PageRank {H "1 HE 2 AHXTSE T  (PageRank {H 1 HE4
%538),

ARBFFELE B Bor, T2DM B R IERS B AR 1k 5
WO RGZEAL . RS H A, 3 IRUESS
BT ZE IV R R PR A N
R LY, IHRBRIEER A R TR G
550, BN SIS EAE A . MR (S S .

Mem3 £ 7 A% 2 4l ffl 4 K P450 fiff (CYP) % Il
0, Z5MEERBERMERAED AR, MR . T
PR, $ERnl DU B i - T4 - N 43 WA b A
FRF T2DM FIBIEN P RS . 25 &, S5 GREfE
fRIESCER, MBERRACET . g hne . RIAERY . N
I ZEELEE A RE , IR T T2DM B HEIEAZ OB B Rl
ST EEME . R RRER B A AR DA W2 i R
WP, FTRERE T S RN A B R T
S BRI — B 43 -

TE T2DM FEgi ik o L aih b, ARk BH R
HRLEIR, 57T T2DM B REIE IR -FE I e &
e 7R UFES A AW iE PG5
B35 70 AR RIS R SIS A Bk
B Z, HEMH6E 34 T2DM BB UEARZ O i, X
BB AT 0 Je 4248 T2DM B Ik Y &8
R AR AN, Mem39 HE A B Y BE IS
#r LA (TRP) 338 Y 48 5E A 50 9 779 38 B (E 15 ¢
o, EMILSY P EE T RENPEERGES, JL
BT A R SZ AR B T TRP M GE R % . Y4
TRP 38 B8 7E AR B A PGS I, L T AR A
S8 RN = SURR 28715 B PR SRR b 28 00 1 IR N
P AL A5 B0 AR B B KM, SR find e AR i
10 57 FE L, HEIE T2DM BH i AL e v
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I REIE 138 2 0AE N SR 1 4 o it
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] e A2 2 BOWE PRI 7E B IR B B 1) — B ARRAE M
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i R BH R TR/ BT e i G 8 - AR il C 3
SR

i b, AR TR T MG YE ke 2
AU R B R IR0 I 235 5 T A 43— X 285 1) A 5 A
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Model Construction and Preliminary Validation of Disease-syndrome Combined Molecular Networks for
Type 2 Diabetes Mellitus with Yin Deficiency Syndrome

GUO Hang', ZHAN Libin*, SUN Xiaoxia', CHEN Ning', WENG Zebin'

1. School of Traditional Chinese Medicine/School of Integrative Medicine, Nanjing University of Chinese Medicine, Nanjing,
210023; 2. Liaoning University of Traditional Chinese Medicine

ABSTRACT Objective To construct the disease-syndrome combined molecular network for type 2 diabetes melli-
tus (T2DM) using network biology approaches, and to explore its biological basis and validate it through experimental
data. Methods The DisGeNET, DrugBank, TTD, MalaCards, OMIM, CTD, and GEO databases were integrated
to obtain T2DM-related genes. The PPI network in the STRING database was divided into topological modules using
the algorithm for community discovery, and the disease-related genes were mapped into the modules to obtain the dis-
ease module of T2DM. The genes corresponding to the symptoms of yin deficiency syndrome obtained from SymMap,
HPO, and GeneCards databases were mapped into the disease module, so as to get the disease-syndrome combined
module for T2DM with yin deficiency syndrome. Furthermore, the results were verified through the corresponding rela-
tionship between the T2DM western medicine targets and the module targets, and the correlation analysis between
nourishing yin formula targets and the disease-syndrome combined module. GO and KEGG enrichment analysis was
performed for the molecular networks based on the Metascape platform. Finally, the warm-heat damaging yin method
was used to construct the disease-syndrome combined mice model, which was divided into normal control group, yin
deficiency syndrome group, T2DM group, and T2DM with yin deficiency syndrome group, and the serum and hypo-
thalamic tissues were taken to validate the predicted key targets. Results Totally, 1514 T2DM-related genes and
1547 T2DM with yin deficiency syndrome-related genes were obtained, and 19 disease modules closely related to
T2DM were identified, of which 7 modules related to yin deficiency syndrome were defined as the disease-syndrome
combined modules for T2DM with yin deficiency syndrome. Through validation by western medicine targets and nour-
ishing yin formulas, Mem3, 5, and 39 as the core disease-syndrome combined modules for T2DM with yin deficiency
syndrome were finally established. The enrichment analysis revealed that the biological basis may be involved with
glucose and lipid metabolism disorders, immune inflammation and endocrine disorders, and other pathological pro-
cesses. The validation analysis of the interleukin-6 (IL-6), the core targets of Mem5 and Mem39, as well as the pro-
teins related to Guanine nucleotide-binding protein ¢ polypeptide (GNAQ)-mediated pathway, namely heterotrimeric
purine nucleotide-binding protein (Gq) , phospholipase CB1 (PLCB1) , and phospholipase CB3 (PLCB3) showed
that the 1L.-6 level in serum and the protein expression of Gq and PLCB1 in the hypothalamus in the T2DM with yin de-
ficiency syndrome group were significantly higher than those in the normal control group and T2DM group (P<<0. 05
or P<<0.01). Conclusion The core biological processes of T2DM with yin deficiency syndrome are involved with G
protein linked signal transduction system, glucose and lipid metabolism, immune function, inflammatory response,
and endocrine disorders.

Keywords type 2 diabetes mellitus; yin deficiency syndrome ; network biology; disease-syndrome combined module
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