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Abstract: Objective Under the exploration of the chemical composition, the pharmacodynamic reaction of the stems and leaves of
Chuanbeimu (Fritillaria cirrhosa) was studied, which provides a basis for the comprehensive development and utilization of the
stems and leaves of F. cirrhosa. Methods The UPLC-MS/MS method was used to detect the chemical components of the stems,
leaves and bulbs of F. cirrhosa, then the similarity of the chemical components was compared and its efficacy was speculated. Under
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the basis of the 30 representative common chemical components of the stems, leaves and bulbs of F. cirrhosa and the guidance of
network pharmacology, the targets and mechanisms of the stems and leaves of F. cirrhosa against pneumonia, bronchitis, and
bronchial asthma were studied, and its efficacy was verified by animal experiments. Results A total of 759 constituents in stems,
leaves and bulbs of F. cirrhosa were identified by UPLC-MS/MS method, and a total of 1816 potential drug targets were obtained by
screening the top 30 main chemical components; The number of targets for bronchial asthma was 2358, the number of targets for
pneumonia was 5014, and the number of targets for bronchitis was 1964; The stems and leaves of F. cirrhosa had 333 common
targets for pneumonia, bronchitis and bronchial asthma. GO functional enrichment analysis obtained 762 GO entries (P << 0.05),
which included 617 biological process (BP) entries, 50 cell composition (CC) entries and 95 molecular function (MF) entries,
accounting for 81%, 7% and 12% respectively; KEGG signaling pathways involved mainly included metabolic pathways and
pathways in cancer, etc. The results of the ammonia water cough and the phlegm-resolving experiment showed that there was no
significant difference in the number of coughs between the stem and leaf water extraction group and the codeine group and the
emergency syrup group, and both of them significantly increased the mice phenol red excretion. Conclusion The stems and leaves
of F. cirrhosa have basically the same chemical composition as the bulbs, and may have similar effects with the bulbs. The
isorhamnetin-7-O-glucoside, spermine, N-acetyl-L-tryptophan, y-linolenic acid and other ingredients may regulate metabolic
pathways and pathways in cancer and other signaling pathways through CCND1, EP300, CDK2, INS, EGF, CDC42, DNMT1,
PARP1 and other targets, exerting their cough-reducing and phlegm-reducing effects, which can provide the references for the further
development and utilization of the stems and leaves of F. cirrhosa.

Key words: Fritillaria cirrhosa D. Don; UPLC-MS/MS; network pharmacology; cough-reducing and phlegm-reducing; isorhamnetin-
7-O-glucoside; spermine; N-acetyl-L-tryptophan; y-linolenic acid
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Table 1 Main intersection of compounds from stems, leaves and bulbs of F. cirrhosa

Fe HxtaFiE o RN EY) YR — 20y 2R CAS 5
pme3146 146 CsHeOs [M—H]" 2-H3-3-AMRBEFIR AHEE —
mws1589 411 CoHaNO2 [M+H]* SN2 % AW, 125409-58-7
mws1382 165 CsH/NOs  [M—H]™  2-(FBEa L)% R Ty g2 3342-77-6
pme2529 162 CeH1005  [M—H]" 3-$23L-3-FIERE R LR M HATEY) 503-49-1
pmb2228 429 CarHssNOz  [M+H]* 7 UL BERS W 61825-98-7
pmb2799 278 CisHx002 [M—H]™ vy-TFRER" =95 506-26-3
Rfmb091 278 CisH300, [M—H]" o-TERRRE" iR 463-40-1
Hmgn001653 137 C/H/NOz  [MA4H]* #7 B, AW 535-83-1
pmb0484 103 CsHisNO  [M+H]* B AR 62-49-7
Lmbn005369 278 CisH3002  [M-+H]* +/\BK-9E,13E,15Z- =JF IR Jig i 25575-00-2
pmd0136 610 CatH3001s  [M—H]™  #i ) 3-3-O- VL pEH B 52525-35-6
Zmyn005384 282 CisHa02  [M—H]™ i i3 112-79-8
mws0191 117 CsHuNO2  [MA+H]*  #HSEm AW, 107-43-7
Lmbn004790 202 CioHeNs  [M+H]* k5l AW, 71-44-3
Xmdn001002 228 CuH:0, [M—H]" WERKR i35 544-63-8
pmn001669 478 C2H22012  [M+H]Y RRER-7T-O-HEHET (E#H1)" HH 6743-96-0
pmf0174 154 C7H6O4 [M—H]" 23- &Sk HR HHLR 303-38-8
Lmhn003373 478 CH22012  [M+H]" FRZK-3-0O-8 & H B 5041-82-7
pmp000086 246 C1sH14N203 [M—H]" N-ZBt-L- &8 TR K HATHEY) 1218-34-4
Lmhp009590 594 CarH30015  [M+H]* 1L Z3M)-3-O-3Fi 15 i i 1 B 32602-81-6
Hmsp000364 141 CeHuNsO [M+H]* HaEfE AW, 501-28-0
pme0006 115 CsHeNO,  [M—+H]* L-IH&E TR KL ILATEY) 147-85-3
Zmhn001926 280 CigHs202  [M—H]™ WWimEs iR 60-33-3
mws0028 166 CsH100s  [M—H]" D-AHEER AHER 526-91-0
pmel1137 138 C7Hs03 [M—H]" BJLZEE &S 139-85-5
pmp001251 415 CoHasNO2  [M+-H]* 28 DLz bl A 25650-70-8
pmn001407 413 CatHsNO2 [M+H] #HiHE A8 96997-98-7
pmb0874 383 CuH17NsOs [M+H]*  BEFAEE IR LF AR X HATAEY) 4542-23-8
pmp001270 575 CasHssNO7  [M+H]* /I E A HEWBR 98985-24-1
HmMIN002189 429 CarHasNO3  [M+H]* TR VB 18059-10-4
FRAFAEIR 7 Rk

“indicates the presence of isomers
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Fig. 6 Intersection of component genes and disease genes
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Fig. 7 Top 20 pathways of intersection genes by GO enrichment analysis



¢E B 202148 7 #52% H 16 Chinese Traditional and Herbal Drugs 2021 August Vol. 52 No. 16

- 4949 -

pathway

top 30 of KEGG Enrichment

metabolic pathways

pathways in cancer

viral carcinogenesis

Ras signaling Pathway

MicroRNAs in cancer

Rap1 signaling pathway
proteoglycans in cancer

non-small cell lung cancer

FoxO signaling pathway

fluid shear stress and atherosclerosis
small cell lung cancer

HIF-1 signaling pathway
complement and coagulation cascades
lysosome

MAPK signaling pathway

leukocyte transendothelial migration
Kaposi's sarcoma-associated herpesvirus infection
pertussis

focal adhesion

bladder cancer

arachidonic acid metabolism

herpes simplex infection

cAMP signaling pathway

PI3K-Akt signaling pathway
adherens junction

tight junction

human papillomavirus infection
Epstein-Barr virus infection
tuberculosis

B8 REHMRE KEGG EENHHT 30 MERSEE

[ ]
o
L ]
L ]
®
L ]
[ ]
L ]
L ]
. FR
L4 ® 20
® 40
® @60
L ]
L ] P {E
°® _
o 6X10™*
L 4X10
L 3
° 2X10*
L ]
°
L
[ ]
[ ]
L]
0.05 0.10 0.15 0.20
rich factor

Fig. 8 Bubble chart of top 30 pathways of intersection genes by KEGG enrichment analysis
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Fig. 9 PPI network diagram of top 30 pathway genes of KEGG
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F2 )INFGEMES)| NG ERK 7 EE SRR ELEE KEGG @
Table 2 KEGG pathway of intersection component genes of stems and leaves from F. cirrhosa and Fritillariae Cirrhosae

Bulbus and intersection of cough disease genes

el IR AR R SHE BRI
hsa01100  metabolic pathways 65 1250 0.49 5.73x10713
hsa05200  pathways in cancer 40 515 0.66 1.04x10712
hsa05203 viral carcinogenesis 19 183 0.79 1.39X1077
hsa05215 prostate cancer 14 97 0.93 3.61x1077
hsa04014 Ras signaling pathway 19 228 0.69 2.27X1076
hsa05206 microRNAs in cancer 15 149 0.77 5521076
hsa04015 Rap1 signaling pathway 17 203 0.69 7.95X1076
hsa05205 proteoglycans in cancer 16 195 0.68 1.94%1075
hsa05223 non-small cell lung cancer 10 66 0.95 1.94%1075
hsa04068  FoxO signaling pathway 13 130 0.77 2501075
hsa05418  fluid shear stress and atherosclerosis 13 133 0.76 2.88X107°
hsa05222 small cell lung cancer 11 92 0.85 2.97X1075
hsa04066 HIF-1 signaling pathway 11 98 0.82 4.74X107°
hsa04610  complement and coagulation cascades 10 78 0.88 4,74X1075
hsa04142  lysosome 12 123 0.76 5.58X107°
hsa04010 MAPK signaling pathway 18 293 0.56 0.000 10
hsa04670 leukocyte transendothelial migration 11 112 0.76 0.000 11
hsa05167 Kaposi’s sarcoma-associated herpesvirus 14 183 0.65 0.000 11
hsa05133 pertussis 9 74 0.85 0.000 16
hsa04510  focal adhesion 14 197 0.62 0.000 20
hsa05219 bladder cancer 41 1.00 0.000 20
hsa00590 arachidonic acid metabolism 61 0.89 0.000 25
hsa05168 herpes simplex infection 13 181 0.63 0.000 31
hsa04024 cAMP signaling pathway 13 195 0.59 0.000 59
hsa04151 P13K-Akt signaling pathway 18 348 0.48 0.000 59
hsa04520 adherens junction 8 71 0.82 0.000 59
hsa04530 tight junction 12 167 0.63 0.000 59
hsa05165 human papillomavirus infection 17 317 0.50 0.000 59
hsa05169  epstein-barr virus infection 13 194 0.60 0.000 59
hsa05152 tuberculosis 12 172 0.61 0.000 63

323 MKy Lot Bl -4 A 2%
Cytoscape 3.7.0 #2153 121 A5 45, 4 10 Ao,
Forp i O AL SRRy RO R R
RN RIE . SEHECRFE (degree). “T¥iE 545
(average shortest path length, ASPL). H/rH0fE
(betweenness centrality, BC) Flzii #1014 (close to
centrality, CC) HF/FHfiE BT i, ML=
AL (g BEAE A% =6.6, SEFREEE A7 3=
14.9, B P B =15.7) KI5 70 Bl A i
(spermine). 5 R 2K -7-O-FiFEF (isorhamnetin-7-
O-glucoside). ZHEFEE Chistidinol). N-Z. 1 3E-L-

% 2 (N-acetyl-L-tryptophan) . y-JF Bk 2 (y-linolenic
acid) . 2,3- R FE K H R (2,3-dihydroxybenzoic
acid). BEFABEARFF C(succinyladenosine). 2-H1#-3-
FATEIAMR (2-methyl-3-oxosuccinic acid). #EirA
INS. EGF. CCND1. ERBB2. EP300. IL10. CAT.
MDM2. CREBBP.PTGS2.CDC42. MMP9. IGF1R.
KDR. CDK2 4. il 3 2 A &1 (metabolic
pathways) JiiiE ¥ i@ E (pathways in cancer). &
e (viral carcinogenesis)« Ras 15 5B (Ras
signaling pathway ) . MAPK {5 5 il i ( MAPK
signaling pathway). PI3K-Akt {558 # (PI3K-Akt
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Blue represents the component intersection of Fritillaria cirrhosa stems and leaves with Fritillariae Cirrhosae Bulbus; Purple represents the corresponding

target; Green represents related pathways.
10

Fig. 10
diagram
signaling pathway). Rapl {5518 (Rapl signaling
pathway ) « A F 3k 8 9§ B 2 4L @ % ( human
papillomavirus infection) . & 4 U I B2 AR 14 i 2%
(arachidonic acid metabolism). £5#% (tuberculosis) .
HH (pertussis) %%, W3 3.

DA AR EH, ] DTREZE I o555 S i W 25

NI NEFZER 51| DU 32 &R Bk 57 - $E R -1 B ) 2% [
Intersection component of F. cirrhosa stems and leaves with Fritillariae Cirrhosae Bulbus-target-pathway network

AR Gy, S S 9 RN S T BE N 1T fig
BAE S, i 28 S 2@ AHS & a7
WL R IR ITER

33 WYKL

3.3.1 1EmZsEG SRAH SPSS MAFIEATHIE T £
T, GUKEIRZ/NR IR AR 4. S A,

*3 MEPBEEOBIN R

Table 3 Topological parameter analysis of pathways in network

L A 4 S ST LT D e e
(r-mint) Pa (r-min?) Pa
005961565 3  fRiigs 44818 0.058242(0.205128 13 4  HZLFZEG 3082 0.182 788
0257692 40 4  FEMIER 12140 0155117)0.179487 13 4  cAMP{5Sifii% 1834 0.174 268
033333319 4  JE#EEUE 2664 0.194959(0.282051 13 4  EB Jifgiki 1318 0.200 358
0309942 19 4  RasfE5i@K 2980 0.183144|0.31818212 4  VAfiEfk 746 0.206 439
035294118 4  MAPK {5 5@ 2628 0.194836(027272712 5 R 1208 0.209 44
0509804 18 4  PI3K-Akt {5l 1174 0.2323890.24242412 4 4 1650 0.175 853
0360294 17 4  Rapl{ZS5ilik 2056 0.200692(0.218182 11 4  /NAfufitisE 1222 0.247 847
0382353 17 4 AFL kR 2688 0.209106(0.381818 11 4  HIF-1{5 5@ 662 0.260977
0400000 16 4 R RBELERAE @R 1316 0.233135(0.418182 11 4  A4IfuEEHLTH 560 0.236 915
0409524 15 4 FEETY MicroRNA il #% 1174 0.235821]0.400000 10 4 :/NgH ffufitisee 648 0.271 429
0615385 14 4 FisEsE 488 0.255989(0.733333 10 5  FMAFIEEMAEE 296 0.255738
042857114 4 JakbrghE 1204 0.237714[0333333 9 4 EHAWM 1076 0.192519
0512821 13 4  FoxOf5%5ilk 1120 0.253147(0.642857 8 4  feEPUmEeftist 72 0.261161
0230769 13 4 JGREIUIN /I SohlkIEAEAE(L 1356 0.1801280.321429 8 5 BPHER: 220 0.338 785
0205128 13 4  RUEGFICARMSHZERY 1548 0.185944[0857143 7 5 et 46 0.372 671
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F4 FEKSIZNERIFM (x+s,n=10)
Table 4 Effects on mice with cough induced by ammonia

water (x+s,n=10)

iv] IR R s 3 min PR HU IR
TR 48.29+26.25 37.70+14.21
A A 101.17+20.59° 20.00+7.13"
Ay 123.78+22.69" 5.80+1.75"
KR 91.73+37.50° 13.10+9.93"

S S "P<<0.05, "P<<0.01; SZEMKEMAE: ©
“P<0.01, K

‘P <0.05 "P<0.01vs model group; 24P < 0.01 vs stem and leaf
water extract group, same as below

ZErKARA. WA S SO A e B K
7IN B % TR T A 9 il 2/ B ik 2 (P<<0.05
0.01); Z=M/KSRALE w] o5 A LA SSOREIR 4L LA,
WRTE ORI S 5 22 5, W B 2 K 3R 4 5 )
R TE B2 % 5

3.3.2 MIRsEE: RA SPSS BAREATHdE T 2 o)
B, ANRIZHRBELLELE 5. SRR AL, 2
HIKSEH S IR BTN S SRR I RE T 3G I/ B
MY HEW R (P<<0.05. 0.01); ZEM/KIRH5IRCH
PSSR AL, AREEZER (P<0.01).

#*5 HREAIHELELE (x+s,n=10)
Table 5 Comparison of phenol red excretion in mice

(x+s,n=10)

ZH By 4L HE A 2/ (mg-LY)
it 0.24+0.07
WO 1.18+0.78"*
TSHER 1.10+0.87""
KR 2.91+1.68"

4 g

R “A =107 PERAGRHEAHTE TR 2
SR ZH B IR R TSR AR N URHE TR
EAE g 2588, XPIhRAERZ . %Dk R 55 W
PR L R FUI B S I RO I A B
(7 2200, A 24 FH 43 25 24 FE AR B0 5 R A
M EAWILEZERE L.

LIRS A R A O, W B
T A A ROE P R SE A, A 5T R
UPLC-MS/MS J7i%, 1| DTEEZE K& i 25 ) 40 2 1
ST E MR ERT A, W TR TR A, R
P 7 B AT T — M E LR AR AL S AR DL X

ZIWI 25 2O AT T ) I R . AR A A
N, I ULREZE 5 R 2L Ak A P Fh 2R E A RIA B
90.2%, RIAPIE A Ae B A AU 253

MR 2% 23 HAG BAAME . RG IR EE S
RSB A AR P R A, SR R 2 2R P SR ACRE R A
Wit RIAE— R EETE G R 2t s g
BB B - IR AR W RBR I . AR A
UPLC-MSIMS  J ry i & i i (1) 77 124X s Joe i
i, 58 M s B ARSI S )1 DURE 2K K % 25 By 5 gy
FR R T — M DR 2% 27 3 22 SR T BRI P BT IR 25
AT 30T, 20T BT il oy B () i i 4
). T TAEREAE SR IR BR A, AREXT I
B 759 DR FBHEAT 8. BT BT AR IR
FAARXS € &, #onT AR i AR R AR i 7 sk
AT 5 ARSI A 43 R T AR AR HRE , 164 T 30 Rk
SRSy, R 25BN | TR ZE MG )T A
9 T 9 RS BE R 3 b B 1) A B L TR Y
2 2 B AE AR HEN , 07 3% HH VR T LA 1) 28 Fh R
RS 178 T REAEAR AN 30 FyG T, Ho
B 4 B SRS IO SC R s, REFIS
SCRE S T RN SR BN A BT Ak, AR
Bl b, R ZEL SRR 08 )1 DUREZE /K2
HA EZ A R, 0T I 28 24538 2[Rt 9 4 R ot
Tt b IE. BT ainwgE, &
UPLC-MS/MS 256+, 2 Rtk i 8 700 H R AR
NPEUALE, LR R TR R — SRR T RO 1
], 4 RBEAHE R A, EIERRRT,
ASIZEG S )1 DL REZE 1 1k A58 25 280 kAT T
FARVE, TEARLR T, T AMES IR,
PAZK s S AR HL,  BiA L2455

AT EIEE UPLC-MS/MS  J i 38 & i
% E 24 AL K 20 32 B Ry AT E T e =
Mr, B TSR BT, AR P 3 B RS A
Bl AHEIZ R 25 A 2 75 B 5 06 N 2 14 A1 ]
(RIZG30,  FEAR AR DX 2% 24 L 4 U R 24 B 2 S B0 IR IE
e BAHRZEAER, w2 AR L AL DA
TNt N 25 () T R U A R B 2

AP 5 K AR 2H 0 PR 1 o0 A 5 SO )
A 2H AT S AT AP AE — R BR %, an B e Ui
SEBHEATE A, Y IKEAE 2R, BT
SRR NP RS . HETRA RN R
7K 5| 0% 24 BEARE RRT A7 By 41 HEA B % 25 I R 248K
HAT TI0E, BRECATER, i frdE— P,
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