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Pharmacological network-based study on interventional mechanism
of Gu-Chang-Zhi-Xie pills for treatment of irritable bowel syndrome
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Abstract: This study was designed to explore the interventional mechanism involving "multi-components,
multi-targets and multi-pathways" of Gu-Chang-Zhi-Xie pills (GCzZX) for treatment of irritable bowel syndrome
(I1BS) using pharmacological network technology. Firstly, 96 active ingredients from GCZX pills were screened by
ADME parameter filtration and chemical space principal component analysis, and the targets of anti-IBS function
were predicted using PharmMapper online database. Secondly, AutoDock Vina was used to validate the docking
between the active ingredients and predicted disease targets, and to establish the corresponding relationship
between "pharmacodynamic molecules and target proteins”. Finally, the target elements were mapped into the
KEGG biological pathway by CluoGO plug-in, which further elucidates the potential relationship between the key
targets and the mechanism of action of Gu-Chang-Zhi-Xie pills for treatment of IBS. The results showed that most
of the top 11 key pharmacodynamic molecules were isoquinoline alkaloids, which mainly acted on inflammatory
or pain targets, with different degrees of anti-inflammatory and analgesic effects. A total of 39 key targets were
identified, including TPH1, TNF-«, IL-6, IFN-y, MAO-A and IL-10. These targets were mapped to 29 KEGG
pathways, of which the P-value of 5-HT signaling pathway was the smallest. Therefore, the pharmacodynamic
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molecules mainly act on 6 core targets and may play a major role in the regulation of 5-HT signal synthesis

or transport pathway. This study sets an example for drug development and mechanistic investigation using

innovative technology.
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Table 1 Twenty three drugs approved by FDA for irritable bowel
syndrome (IBS) treatment

Drug name DrugBank_ID CAS_number
Ramosetron DB09290 132036-88-5
Alverine DB01616 150-59-4
Dicyclomine DB00804 77-19-0
Alosetron DB00969 122852-42-0
Tianeptine DB09289 72797-41-2
Methantheline DB00940 5818-17-7
Mepiprazole DB09197 20326-12-9
Trimebutine DB09089 39133-31-8
Rifaximin DB01220 80621-81-4
Polycarbophil calcium DB09311 9003-97-8
Eluxadoline DB09272 864821-90-9
Clidinium DBO00771 7020-55-5
Oxyphenonium DB00219 14214-84-7
Tofisopam DB08811 22345-47-7
Propantheline DB00782 298-50-0
Hyoscyamine DB00424 101-31-5
Nortriptyline DB00540 72-69-5
Linaclotide DB08890 851199-59-2
Amitriptyline DB00321 50-48-6
Lubiprostone DB01046 136790-76-6
Scopolamine DB00747 51-34-3
Difenoxin DB01501 28782-42-5
Olsalazine DB01250 6054-98-4

Table 2 Information of potential target proteins related to IBS therapy
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Target_name Gene PDB_ID UniProt_ID
Prostaglandin G/H synthase 1 COX-1 1CQE P05979
Prostaglandin G/H synthase 2 COX-2 1CX2 Q05769
TNF receptor-associated factor 2 IFN-y 1D0A Q12933
E-selectin SELE 1G1T P16581
Monoamine oxidase A MAO-A 275X P21397
Neutrophil elastase ELANE 1H1B P08246
Calgranulin B S100A9 1IRJ P06702
3-Alpha-hydroxysteroid dehydrogenase AKR1C3 1HDC P19992
Secretory phospholipase A2 PLA2G2A 1KVO P14555
Tumor necrosis factor TNF-a 2AZ5 P01375
Matrilysin MMP7 1IMMQ P09237
1-Phosphatidylinositol 4,5-bisphosphate phosphodiesterase gamma-1 PLCG1 1IPTG P14262
Cytosolic phospholipase A2 delta PLA2G4D 51ZR Q86XP0
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Continued

Target_name Gene PDB_ID UniProt_ID
Phospholipase A1 PLPA1 1QD6 POA921
Platelet-activating factor acetylhydrolase PAFAH1B3 1WAB Q29460
Arachidonate 5-lipoxygenase ALOX12 5IR4 P18054
Macrophage migration inhibitory factor MIF 5CG4 P14174
Acetylcholine-binding protein type 2 ACHE2 4UM1 P22303
cAMP and cAMP-inhibited cGMP 3',5'-cyclic phosphodiesterase 10A PDE10A 5K9R Q9Y233
Lipoxygenase ALOX15B 4NRE 015296
Interleukin-1 receptor-associated kinase-4 IRAK4 5KX7 QINWZ3
Integrin-linked protein kinase 1 ILK 4H18 Q13418
Interleukin-10 IL-10 2H24 p22301
Interleukin-6 IL-6 1ALU P05231
Acetylcholinesterase ACHE 5HF5 P22303
Adenosine A2a receptor ADORA2A 3QAK P00720
Adenosine deaminase ADA 3IAR P00813
Adenosine kinase ADK 1AKE P69441
Nicotinic acetylcholine receptor alpha subunit CHRNAL1 4UXU QIUGM1
Androgen receptor AR 4QL8 P10275
Arachidonate 5-lipoxygenase ALOX5 3Vv99 P09917
Cathepsin K CTSK 1IMEM P43235
Cathepsin S CTSS INPZ p25774
Cholinesterase BCHE 5K5E P06276
Cytochrome P450 reductase POR 1B1C P16435
Estrogen receptor alpha ESRRA 2PJL P11474
Fatty-acid amide hydrolase-1 Faah 2VYA P97612
Gamma-aminobutyric acid B receptor GABBR1 4MQF Q9UBS5
Tryptophan 5-hydroxylase 1 TPH1 3HF8 P17752
Muscarinic acetylcholine receptor M1 CHRM1 5CXV P11229
Muscarinic acetylcholine receptor M4 CHRM4 5DSG P08173
Glutamate carboxypeptidase 2 FOLH1 2C6G Q04609
Nociceptin receptor OPRL1 5DHH P41146
Nitric oxide synthase NOS1 4DIN P29475
Phosphodiesterase 7A PDE7A 3G3N Q13946
Rho-associated protein kinase 1 ROCK1 4YVC Q13464
Serine racemase SRR 1IWTC 059791
Acid-sensing ion channel 1 ASIC1 ANTX Q1XAT76
NavMs voltage-gated sodium channel Mmc1_0798 4X89 AOL5S6
Sodium-dependent serotonin transporter SLC6A4 516X P31645
\oltage-gated sodium channel subunit alpha Nav1.7 Abu_1752 5EKO ABEVM5
\oltage-dependent calcium channel gamma-1 subunit CACNA2D1 3JBR P13806
Kappa-type opioid receptor OPRK1 4DJH P41145
Mu-type opioid receptor Oprm1l 4DKL P42866
Delta-type opioid receptor Oprdl 4EJ4 P32300
Sigma(1)-type opioid receptor SIGMAR1 5HK1 Q99720
5-Hydroxytryptamine receptor 1B HTR1B 41AQ P28222
5-Hydroxytryptamine receptor 2C Dlg4 2MHO P31016
Histamine H1 receptor HRH1 3RZE P00720
3-Hydroxy-3-methylglutaryl-coenzyme A reductase HMGCR 1DQ8 P04035
Tryptophan 5-hydroxylase 2 TPH2 4V06 Q8IWU9
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Figure 1  Principal component analysis with PC3-PC2-PC1 dia-
gram. The yellow ball represents the candidate active compounds
in Gu-Chang-Zhi-Xie pills, and the blue ball represents the FDA
approved western medicines for IBS indications
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Figure 2 The heat map of cluster analysis for molecular docking results. Abscissa represents 96 active molecules in Gu-Chang-Zhi-Xie

pills, ordinates represent 61 potential target proteins for IBS therapy, red dots at the crossbar represent strong interactions between target

proteins and active molecules
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Table 3  Network characteristics of key component-target net-

work nodes
Compound TCMSP_ID Betweenness Degree
Jatrorrhizine hydrochloride ~ M001463  0.24936494 41
Zingerone MO013352  0.07157738 28
Tetrahydropalmatine MO004199  0.04342889 17
Berberine hydrochloride MO004225  0.03588199 13
Coptisine M001458  0.01985315 11
Papaverine M004230  0.01878239 10
Chlorogenic MO010839  0.2146198 40
Gingerol MO000762  0.02709482 18
D-Dicentrine MO000791  0.03691413 14
Jatrorrhizine MO001474  0.02234218 12
Worenine chloride M002668  0.01139108 11
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Figure 3 Compound-target network containing top 5 ingredients for each target. Red circles represent target, blue purple triangle icon

represents compound, each connection represents the interaction between a compound and a target, green circle icon represents six kinds of

Chinese medicinal materials
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Figure 4 Compound-target network contains all the effective
components in Gu-Chang-Zhi-Xie pills. Green nodes represent
components, red nodes represent targets. Degree is positively
related to node size in network model, and the size of node corre-
sponds to the core degree indirectly. Six different colors are used
to distinguish between six different Chinese medicinal materials;
yellow: Mume Fructus, MF; pink: Zingiberis Rhizoma, ZR; green:
Coptidis Rhizoma, CopR; purple: Papaveris Pericarpium, PP;
bright blue: Aucklandiae Radix, AR; dark blue: Corydalis Rhi-
zoma, CorR
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5.6 MK 5 fin. o, B 505 T 40 41 1 39 A 2
T ELAR I KEGG 5 5 i@ % & £ 70 HT 1, 1816 2 KEGG
Wk E RV K, R 52E T B E N 39 N AR
(1) KEGG {5 *5 18 % . 35 11 43 T, 123 4 o) 3 2 2% H AR
$5 241 Kappa Score #H1T 14341, BIME W€ M 0.4, HE
KT ZBEM A% HE TR —r4H. WKEGG %
BAESM LR, T 394 B M O AR
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Figure 5 KEGG signal pathway enrichment analysis of 39 main
disease targets based on grouping. Different biological pathways
were divided into different groups according to Kappa Score and
the dots with different colors represent different groups of bio-
logical pathways. If a dot is made up of several colors, it belongs
to multiple groups at the same time. Edges represent the links
between pathways, which are based on the similarity of pathway
related targets. The size of a dot represents the statistical signifi-
cance between pathways, which is inversely proportional to the
P value of the path. 1: Serotonin transport; 2: Regulation of
behavior; 3: Eating behavior; 4: Circadian behavior; 5: Mono-
amine transport; 6: Regulation of neurological system process; 7:
Amine transport; 8: Regulation of amine transport; 9: Protein
kinase C-activating G-protein coupled receptor signaling pathway;
10: Opioid receptor signaling pathway; 11: Regulation of sensory
perception; 12: Catecholamine transport; 13: Catecholamine secre-
tion; 14: Regulation of catecholamine secretion; 15: Regulation of
sensory perception of pain; 16: Adenylate cyclase-inhibiting G-
protein coupled receptor signaling pathway; 17: Nitric oxide bio-
synthetic process; 18: Regulation of chemokine production; 19:
Regulation of epithelial cell apoptotic process; 20: Regulation of
cation channel activity; 21: Regulation of calcium ion transmem-
brane transporter activity; 22: Smooth muscle cell proliferation;
23: Regulation of smooth muscle cell proliferation; 24: Positive
regulation of smooth muscle cell proliferation; 25: Lipoxygenase
pathway; 26: Arachidonic acid metabolic process; 27: Vasodila-
tion; 28: Cellular biogenic amine metabolic process

B (serotonin transport). Bl 5% 1415 5 i@ % (opioid
receptor signaling pathway). ¥ fi% i# Ji #% i& (mono-
amine transport). “1- ¥ UL 40 g 14 58 (smooth muscle cell
proliferation). Jig % & B [ fif 1% 12 (lipoxygenase path-
way). [l &7 7K (vasodilation) . 4H ff P A= 4 Jiie A€ 5 i
(cellular biogenic amine metabolic process) %, J % 29
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Cellular biogenic amine metabolic process

Vasodilation
Lipoxygenase pathway

Positive regulation
of smooth muscle

cell proliferation

oamine transport

Opioid receptor signaling pathway
Figure 6 Pie chart of KEGG biological pathway

A5 T im % P AT HE T, R SR, P 5-HT
{55 (1) P At ¢/, 9 1.9E-6, £ KEGG i % & S 1f

Table 4 The network characteristics of the nodes of 39 main targets

TR R o5 309 102 (R T AR, ST R 1275 L 25 2003 1
A g £ @ AR T 5-HT (5 5 & Rl iz 1l B K 4%
ZAER .

g

VTR GV RALIE T DR (FZ D)
I — R E R A A S, R B WA
Ry, REZBBAZIRNIRG W, Kb R cRZ2 0
TER N, RIERZWEYFEE . BA T8 RO
52, R 2BV A B R B I 5RO LR LV
RPUHE DU, K0T T R 85T C-T
R0 25 1 RURFAE, R AT 20 HE 44 B 10 A7 B8 24 3000
TR R I8 T R IR S AR i, G 0 95 2R R 24 AR
~MO001463. 47 JiE fif AL 4 S} B _M000791 .« £ R /)N BE il
_MO004225., 25 HE Bi,_MO001474. % i%E Bk M001458 . H 3

Gene (node) Target_name UniProt_ID Degree Betweenness
TPH1 Tryptophan 5-hydroxylase 1 P17752 89 0.08346404
TNF-a Tumor necrosis factor P01375 84 0.07102188
IL6 Interleukin-6 P05231 83 0.06420234
IFN-y Interferon gamma P01579 82 0.06748751
MAO-A Monoamine oxidase A p21397 75 0.04105276
1L10 Interleukin-10 p22301 74 0.05286291
HTR1B 5-Hydroxytryptamine receptor 1B p28222 70 0.03496651
CACNA2D1 \oltage-dependent calcium channel gamma-1 subunit P13806 67 0.03401067
SIGMAR1 Sigma(1)-type opioid receptor Q99720 66 0.04943467
CHRM1 Muscarinic acetylcholine receptor M1 P11229 65 0.04555272
ADORA2A Adenosine A2a receptor P00720 64 0.03005579
Faah Fatty-acid amide hydrolase-1 P97612 54 0.02347669
ROCK1 Rho-associated protein kinase 1 Q13464 47 0.0135877
AKR1C3 3-Alpha-hydroxysteroid dehydrogenase P19992 47 0.01322927
IRAK4 Interleukin-1 receptor-associated kinase-4 QINWZ3 43 0.01256334
FOLH1 Glutamate carboxypeptidase 2 Q04609 42 0.01316795
PLA2G2A Secretory phospholipase A2 P14555 39 0.00848099
Mmc1_0798 NavMs voltage-gated sodium channel AOL5S6 39 0.00904952
PDE10A Phosphodiesterase 7A Q13946 38 0.00884965
PLPAL Phospholipase A1 POA921 36 0.01096709
PLA2G4D Cytosolic phospholipase A2 delta Q86XP0 36 0.00720109
ALOX12 Arachidonate 5-lipoxygenase P18054 36 0.01096709
OPRK1 Kappa-type opioid receptor P41145 33 0.00620273
TPH2 Tryptophan 5-hydroxylase 2 Q8IWU9 30 0.00955425
ALOX15B Lipoxygenase 015296 28 0.00628497
OPRL1 Nociceptin receptor P41146 24 0.0025347
SLC6A4 Sodium-dependent serotonin transporter P31645 23 0.00260564
Abu_1752 \oltage-gated sodium channel subunit alpha Nav1.7 8EVM5 23 0.00397092
ALOX5 Arachidonate 5-lipoxygenase P09917 23 0.00326168
NOS1 Nitric oxide synthase P29475 22 0.01687295
Oprm1l Mu-type opioid receptor P42866 21 0.00203195
Adk Adenosine kinase P69441 20 0.00250564
ESRRA Estrogen receptor alpha P11474 19 0.00295823
SRR Serine racemase 059791 17 0.00173284
Oprdl Delta-type opioid receptor P32300 16 0.00144607
PLCG1 1-Phosphatidylinositol 4,5-bisphosphate phosphodiesterase gamma-1 P14262 13 6.90E-04
GABBR1 Gamma-aminobutyric acid B receptor Q9UBS5 13 9.60E-04
COX-2 Prostaglandin G/H synthase 2 Q05769 13 0.00169316
HMGCR 3-Hydroxy-3-methylglutaryl-coenzyme A reductase P04035 12 9.22E-04
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Table 5 Significance analysis of biological pathways involved in major disease targets. “Path name is the most significant KEGG biologi-

cal pathway in each group

Group. GO_Term GO_ID P-value
Group6 Serotonin transport” G0:0006837 1.9E-6
Group6 Regulation of behavior G0:0050795 2.6E-6
Group6 Eating behavior G0:0042755 1.6E-5
Group6 Circadian behavior G0:0048512 4.0E-5
Group6 Monoamine transport G0:0015844 5.2E-8
Group6 Regulation of neurological system process G0:0031644 3.1E-6
Group6 Amine transport G0:0015837 1.2E-4
Group6 Regulation of amine transport G0:0051952 8.6E-5
Group6 Protein kinase C-activating G-protein coupled receptor signaling pathway G0:0007205 1.4E-5
Group6 Opioid receptor signaling pathway G0:0038003 2.8E-7
Group6 Regulation of sensory perception G0:0051931 1.6E-5
Group6 Catecholamine transport G0:0051937 7.4E-5
Group6 Catecholamine secretion G0:0050432 3.7E-5
Group6 Regulation of catecholamine secretion G0:0050433 3.0E-5
Group6 Regulation of sensory perception of pain G0:0051930 1.6E-5
Group6 Adenylate cyclase-inhibiting G-protein coupled receptor signaling pathway G0:0007193 3.9E-6
Group5 Opioid receptor signaling pathway” G0:0038003 2.8E-7
Group5 Eating behavior G0:0042755 1.6E-5
Group5 Circadian behavior G0:0048512 4.0E-5
Group5 Nitric oxide biosynthetic process G0:0006809 1.4E-4
Group5 Regulation of neurological system process G0:0031644 3.1E-6
Group5 Regulation of chemokine production G0:0032642 1.5E-4
Group5 Regulation of sensory perception G0:0051931 1.6E-5
Group5 Regulation of sensory perception of pain G0:0051930 1.6E-5
Group5 Regulation of epithelial cell apoptotic process G0:1904035 1.2E-4
Group4 Monoamine transport” G0:0015844 5.2E-8
Group4 Serotonin transport G0:0006837 1.9E-6
Group4 Regulation of cation channel activity G0:2001257 1.0E-5
Group4 Regulation of calcium ion transmembrane transporter activity G0:1901019 3.5E-6
Group3 Smooth muscle cell proliferation” G0:0048659 6.4E-7
Group3 Regulation of smooth muscle cell proliferation G0:0048660 5.2E-7
Group3 Positive regulation of smooth muscle cell proliferation G0:0048661 5.9E-8
Group2 Lipoxygenase pathway” G0:0019372 6.8E-7
Group2 Arachidonic acid metabolic process G0:0019369 4.8E-5
Groupl Vasodilation” G0:0042311 1.5E-4
Group0 Cellular biogenic amine metabolic process” G0:0006576 7.8E-5

T IE f_M002668 . 24 3 i _M004230 &, 4 7 R A4
e, B (7/11), HAEF T 4 FPtbR 5 &, SCldL
2534F ), i TPHL.TPH2.5-HT 3244 1B . TNF-a. INF-
yo FUFLIRIH, F2 B S AR AR B AE B2 R R AR
PR A A Tz, B 2 B T ) A R i S A
% . WNERER/NBEH_MO004225 wh AR A5 A0 M, AR N B
B, P2 T R SRR, TENG IR E A0
PR IIT 2%, AH G SEBGHIE B SRR /N BE R ] A AUiE 2K
b 1 R T B A . LA SR BE R R AN (dextran sulfate
sodium salt, DDS) 5 5 K 5 191, Yan S50 Dy 44 2 45
JY R I A5 4 B B PR I S 336 AT g T o e B A
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1l 9 JRE PR R B 485 W B IS ) AR 41 IR, A T A
# P15 M000791 . 22 25 M004230, iX M b & 4 )
o R LE B . A AT LA PR — P GABA-A
AR TR SRS U, A BN B B R T L
fiff e A'E 100 A8 SRR AT A Dy — b SF  LAA sth 24 B
S WU SR 50, = R R, IR A AR T2
S, FIRE B B3 DR E ., SCiRiRE, 22822
RGOSR KRR B R UL 2% 1) B8 4k S8 02, A e A B P
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sl 22 SERIOGT B-HT 75 & 1K R B R 4 ¥ B 2
PIXT AR, 230 AR TE G S P, $ 7 1K 79 ol 24 280k
YT MRS W TE AR, B O UK . A A
SEHUSLSEIR T, 73 B 19 3 GCZX KL sy, 5
IR AH OG22 AL A R AW A A L EDIE, HE W
GCZX H 1t 5 S5 e Wbk 218 A= 0 i oy DK e 24 38, 49
FEAEH T 980E VJRAE P R B AR, X IBS ¥ AN A 2
PL A HEUA F197 20

W) 26 24 B 2 UF 5 4 ROR A B T A T A O R T B
B o TELEN i 1175 HL 1) 91 NG R L4 H, 89 /Mb & 434
kR A O R R R 1 (TPHL) 774 & st A0 H.4F
F, TE3% € A% O3 R AR R HE S A T 58 1467 TPHL
A& 5-HT & B B B, B 1z A AL A (MAO-A) & 5-
HT EEACHIEE, — & 02 5-HT Q& & i i i .
TPH 738 TPH1. TPH2 P F LAY, Horh TPHL 2 B iE
WA & RCS-HT )OGS BRI, fe e fiE L L- e R Ak
R 5-F2 (LR R, SR 5 3 — 0 R O 5-HT, il 47 75 41 il
P BRI N, £ 95% 5-HT K IE T iz 18 6 2 (1) g % 41
M. Bl M E A S S, WA TTHEOE, 5-HT A
T 00 0 PR 03 2 e [R) BE, O 5 SR A S I 5-HT 52 Ak 45
G, PEAEAR R A BN . B, 5-HT 4 MAO-A [%
file, A A 5-HIAA.  H AT A FH GG RS 2% i1 1BS
NBEAES L5 5 W38 F Y 5-HT 4 WA 23 4 L IE
AR R, HED IBS B KBRS K N I i R A
Jl7 18 5-HT & & 7% TH = Frig . Bk, GR% XS
B3y T AR B4 ] 5-HT & 1 B B AR 5-HT B ik,
HTi6J7 IBS & . Hiul, W5-HT &A% 1, IF
I TPH #1771 LX1031 &k A I A1l PR 7T, 1% 24
W] B 35 2% R IBS BB IR PROE CIRED, R gk, TPHL.
MAO-A #EARHE 2 ¥ 4b T AW EE AL E (RIS 147,
B 547), TPHL X B 71E 5-HT (& B 2 & X,
MAO-A X i 4 5-HT 1) 54k i 2t S 2] 7 S B AE
H#JE TR T 1BS FIAZ OB HEAR o e HE [ 17 1175
FUFT 1 2 B 280 7 FAE AT TPHL.MAO-A
P, TI5-HT & 5 o ff A 22 18, &A%
VA H IE N 5-HT 3% .

WL SRR R B, 7E IBS B W B i 2 o, Hoth g
BR] - th A A [ 2 B 11 SR 200, AR FE B T %3 5-HT
AR 4% Y S 4 B TPHL . MAO-A 2 4h, i& 3 i 1
C-T Y o 28 458 B 1) 1 A SR TG 5, R B 4% o 4 M [F] 7
TNF-a\ IL-6IFN-y IL-10 254 A 505 7E FH A% 0 #E bR
HE, FAE R AR &M E . SRR 72—k
BT ZEMFEER /N FE A5, bk A
A% 200 P 55 28 A 5 I S 4 A T SR, AT R Y 4 92 40
P ARG, B S 5 Y AE 5 5 5 L JORE B A

TG REAH Y AE G B R T AR AR
P FAE RS R, KK 2 bt 4 BB e 48 57 7
2. VLA EEMHR IL-23.1L-10.1L-4. TGF-4, 1M
PER AT 3 EALFE IL-6.1L-1. TNF-a. IL-12.1L-18.
INF-p 1L-2. Hor, IL-6INF-p  TNF-a A 3 EAL % A
T IL-10 N EEH AT TNF-o F11L-6 fE 95 45 254
G NS AN Lo (i =N i O A a1 = BT ]
IL-10 = ZEHM IR 28 KR, A 24 PRI Az 40 B
W 41 B R 3 ) B 3 N 1 AR 7T AN C-T HLAE R 2% v
PIREAR TS NTF, IR T T AN B RHE S 8. 25
WRFE W, TNF-a (degree = 84).IL-6 (degree = 83).IFN-y
(degree = 82).1L-10 (degree = 74) 25 #L b5 B A ¢
e ) R AR, 35 70 B 24 Rk 4y kAR A ELAR
o #2878 1BS 35 JIf 18 A (1) 1% 88 58 0E R 7 Rk 71
FEBUR F T 50 R F 7 2 WA ISP P ARS8
FTHE . LW, 75 1BS i &RE ik F v, ok 4 Fh %8
S 240 L DR - 47 T B A R T 15 R ) 24 RO
Sy ReAE T IX Be g B bR 2 1, DAIR B S R R
TR IR .

A ) 3 B A AT A2 AR W, 39 AN B AR L [R]
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GEIER AR R RENAG. WATAEKN, 7
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W, 5-HT 2B TE M BURIR . MRAEM SR B
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