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FoFara, BR O Fkh EIBIAM G ST BIRIE I K6 48 N RS A0 48 N R L ;GO
L ETRHEPEIRSER S MR FXIRGES55 R KEGG £ 23 B s ka5t K o9 0 b AL = 4
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Mechanism of HanShi ZuFei Formula in Treatment of COVID-19 Based on Network Pharmacology
and Molecular Docking Technology LIU Jian-tao' ,XIE Dan' LI Xue-wen®?* WU Meng-yi®,LIU Yun-
tao?, DING Bang-han?, and WANG Lei*® 1 The Second Clinical Medical College of Guangzhou Univer-
sity of Traditional Chinese Medicine, Guangzhou (510120 ) ; 2 The State Key Laboratory of Traditional Chi-
nese Medicine Wet Syndrome Co-established by the Ministry of Education, The Second Affiliated Hospital
of Guangzhou University of Traditional Chinese Medicine, Guangzhou (510120 ) ; 3 Heart Center, The Sec-
ond Affiliated Hospital of Guangzhou University of Traditional Chinese Medicine, Guangzhou (510407 )
ABSTRACT Objective To explore the mechanism of Hanshi Zufei Formula( HSZFF) treating coro-
navirus disease 2019( COVID-19) by the data mining analysis of network pharmacology and the molecular
docking. Methods The main components and targets of the HSZFF were collected from traditional Chi-
nese medicine systems pharmacology database and analysis platform (TCMSP) and other database .The
targets of COVID-19 were obtained from GeneCards and other databases. Cytoscape software was used to
construct and analyze the ingredient-target network ,followed by gene oncology (GO) and kyoto encyclo-
pedia of genes and genomes ( KEGG) analysis. Autodock Vina was applied for molecular docking. Results
Totally 48 active components of HSZFF and 48 targets of COVID-19 were screened. Go enrichment analysis
mainly focused on the response to lipopolysaccharide, cytokine receptor binding,etc. KEGG pathway anal-
ysis mainly included advanced glycation end products -the receptor of advanced glycation endproducts
(AGE-RAGE) in diabetic complications,tumor necrosis factor (TNF) and interleukin 17 (IL-17) signaling
pathway. Molecular docking analysis showed that the affinity of multiple active ingredients such as narin-
genin with spike glycoprotein and angiotensin converting enzyme 2( ACE2) was higher than that of the ref-
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erence drug. Conclusion

HSZFF could inhibit excessive inflammation to attenuate acute lung injury via

regulating AGE-RAGE, TNF,IL-17 pathways in the treatment of COVID-19.
KEYWORDS covonavirus disease 2019; Hanshi Zufei Formula; network pharmacology; target; mo-
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SRR 9% 75 M 48 ( coronavirus disease 2019,
COVID-19) J& /a5 Bl 5w IR 2% ( severe acute re-
spiratory syndromes coronavirus 2,SARS-CoV-2)
SR SPGB AL Y IR R & A =2 7
I R 25 g SRR, A5 ks A0 A i A R
75 R 2 % COVID-19 /IR 9T & 45 T BU AR FIT?
A/ IRBE AN R 2 Hh S8R B RS R AR
A, HARAS AL A FE IR 8™ | 11 < FE PR BEL A S
DLAEARE'®) A X — TR R [ R e 2% A A Gl R etk
TR R 127 5 % (WRATH5 /M) ) ) (AR fe
“ENMRSIT I 32 AL Ty S SRS Ty, Ot
AR BB JEAN R BOR ERRET JEIE A2 MM
B, BAERATR IR HIEZ T,

PO 4% 245 L7 T P 28 500 2 e A 47 BB o B
i, TR AR A USRS SO AR B IR 7 FE A
VIRV 2 2= 0 53 AL, & — T THE1 T 25 BB 5%
AT LR RS o R AR A T S LB R
5T F A AR EAE T, BNy FRUR S5 E sz iR R
SFZEBMHEEEMN, FEREE LSS BN
FR1OT ARG 3k T W £ 24 P 2 7 15 €9 BHLAG 05 A4 1%
PEAGA W) B AR A 6, LAY R COVID-19 111l PR 1 H
HIEW It RIS
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1 FERBHI T A RS K S TEh R
e 2h HE P B 4y # - /5 (traditional Chinese
medicine systems pharmacology database and a-
nalysis platform, TCMSP, http .//tcmspw.com/tcm-
sp.php) 1 B 2545 4 $ 4l % (traditional Chinese
medicine integrated database, TCMID, http./
119. 3. 41. 228 :8000/tcmid/) H 43 Il 48 2= F& ¥ BEL i
WA RNy o SR E S AR 3, LA IR A W )
(oral bioavailability, OB) =30% #1224 ( drug
likeness ,DL) = 0. 18 it — L fifi A3 &4l o, T 1 e
BEBl b A AR B HE 8, df 3 UniProt %540 (ht-
tps . //wwwauniprot.org/) A HE S FL R A R .

2 COVID-19 HHXHE Rk 7F GeneCards %
Pi & https . /lIwww.genecatds.org) 782k A\ i 1%
IR 15t 15 B4 PE ( online®mendelian inheritance 'in

man, OMIM, https.//omim. org ) . Drugbank ( ht-
tps./lwww.drugbank.ca) 1, i i 5§ 7] “ corona-
virus pneumonia” #; &5 COVID-19 I8 5 ,

3 WIE/EHM S E B Venny2. 1(ht-
tps://bioinfogp.cnb.csic.es/tools/venny/) ¥ J5 % 1
7L 2 AR B A8 s R T T L A5 BV FEAE A A5

4 [RG5S R N
i 8 1F Cytoscape(v3. 7. 1) ¥ )54k 1 ik A%
BT FD 3 e A S0 W e AR FH A a5 A O o -
TEAEHIBE AR 45

5 HHABAEMEHMHE Ik 3 e
FHAD 55 A STRING ( https://string-db.org/cgi/in-
put.pl) % #E %2 Multiple Proteins 1, iifi i Cyto-
scape(v3. 7. 1) 43 #r & A A1 E5 AE H ( protein-protein
interaction ,PPI) &£

6 F:NAMK (gene ontology, GO) & 2/ Hr Fil ot
FRIE PR A3 I 4 A AL 4 45 (kyoto encyclopedia of
genes and genomes, KEGG) 7+ #r B {H ¥ i% & K
P<0. 05,31 R #f4-(v3. 6.2) ¥ cluster Profiler %} 1.3
FAS BV E IR SR T e GO Fil KEGG 73T,

7 BRNSr S HREA S TAHE SARS-CoV-
2 38 3 ) 5 % & 1 (spike glycoprotein, fij X S &
H) 5 A Sk X1k 2 (angiotensin conver-
ting enzyme2,ACE2) 254, Witk AR N 40 i, 53X
TR K. R (8 (Protein Data
Bank,PDB, https.//www.rcsb.org/) 3Kt ACE2 %%
#(PDB ID.1R42) % S %[ ( PDB ID.6VSB) f }4>
FXF 2R, N TCMSP % 22 Hh AR 43— I A5 9 2%
o R B RO A 2R S5, L& PRI 5 (lopina-
vir) FIFEIRE (ritonavir) 575 55 (remdesivir ) 1
5724 lid Autodock Vina(vi1. 1. 2) #4714k
B E A, IS A Re R NI S,

# =R

1 FENRBHAG T A RO o RS TR (£ 1) K
KN FEWR B Il 5 A 308 ST 66 A, #4231
A B TR T4 TRk A RO A3 RN R W
%% 10

2 COVID-19 #f 5 ¥ 45 i & & 18 o Gene-
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Cards ,OMIM Drugbank %4 /it i 5 COVID-19
AHOC R HE S5 20 ) R 259 1.2 A, S B E 42 4 e, A
#| 260 /|~ COVID-19 FHIHE 4.,

3 WEMEHE A MRE A X I
48 ANFEIRBHM A YT COVID-19 BT AEAE FHHT AL,

4 RN AN TR0 S P 2k A (B 1 3R
2) TEARUNG - FEIR RN T TR A 48 >
2257 F 48 S TR FERE L B A G E. B (de-
gree) =10 1 FE A W57, WG K (querce-
tin) KR E & (luteolin) I # % % (wogonin) | 1
251y ( kaempferol ) M 2 & (naringenin) IR &
(nobiletin) | JE A /K & & 7 # [ (irisolidone ) ; 7E
TERL pirh  degree HEA4 T 5 B4 HIl &I A LT 2( pros-

taglandin-endoperoxide synthase 2, PTGS2) .31 %A
1L.7# 1 ( prostaglandin-endoperoxide synthase 1,
PTGS1) #5## & H 1 (calmodulin-1,CALM1) . ik
LK 4 (dipeptidyl peptidase 4,DPP4) i & 4L¥)
TitEAAC 184 3 18 76 2K v (peroxisome proliferator acti-
vated receptor gamma,PPARG) .

5 HHAHAEMEHWE(E2) KT R
B(12.72) (A 21 4>, ELEAH K 6(interleukin
6,IL-6) .22 %L J5U T AL & H I 1 ( mitogen-activated
protein kinase1, MAPK1) | 22 24 J5i i {k. & 1 i il 8
(mitogen-activated protein kinase8, MAPK8) | [
4% 1B (interleukin 1B,IL-1B) %% 5% K+ p65(tran-
scription factor p65,RELA) ,

R TFERBHMTT 2SR AR R KR
ey MRk He Uiz AR LILYER
M iR FRUN7] A THAR AT FDK 8 20
TR R i E PRI ARG, KR 4 54
A ER [N I HOE BRI 5 147
[ A ] Jiti et BRI SRR 4 59
JEAN iR [LIN= NN 7 SRR AT TR, i 7 43
WA MR [IN-NiJ e, fif 2, 1L X 8 159
B BGEil il I e AT RLIE B N, R b 23 209
JeiE iR B FRRTIE MR AL 12 40
R BE Jifi it BT b kg Wi 1k % 8 45
W
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- eriodict -"S"' B-acetexyatractyl
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5,7-dihyd) -2-(3-hyd N dl =
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9-Ethoxy4fBlolola s g Pecfolinarigenin wsA =
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citfHitin Procyaniéin B1  (+)-Leucocyanidin M@ Ead =
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F 2 FEWPHIG T A SO
ARG rh A ARG rhl B
HilH 2 (quercetin) HOR ER B 36 ABRHZ (luteolin) (53 18
%% (wogonin) wAR 14 11275 ( kaempferol ) R 14
i} % (naringenin) NS 11 JI|fi e Z (nobiletin) 354 11
JEIH/RE ST (irisolidone) R 10 B-% [ ( beta -sitosterol ) R e A2 7
TR H 254 O (glypallichalcone) % 6 SEAEZ (genkwanin) A R 5
FMHAZ (diosmetin) JRHE ETE 5 Wiz 2 32 (pectolinarigenin) iS4 5
(+)-JLZZ[ (+)-catechin] KA BRI 4 # i % (herbacetin) R 4
k% (taxifolin) JRH 4 JEANET (obovatol ) JEAN 4
(=)-JLZZ] (-)-catechin ] g 4 KHEE(0, % (delphinidin) JBREE 3
152 eriodictyol) e 3 557 4" - FIL T ( 5-hydroxy-7,4" -di- e 3
methoxyflavanon)
kfi( phenanthrone) HEE 3 it 52 % 7-0-p-d-fil 4 f 1 (quercetin 7-0-B-d- EE 3
glucoside)

ik Kz H (neohesperidin) JEAD 3 T 2258 ( magnoflorine) JERD 3
5,7-ZFk-2-( 3L 4-H USRI ) JRF-4- (5, (4E,6E)-1,7-X (4-Fe 33 ) P-4, 6-—J-3-Hl

7-dihydroxy-2-(  3-hydroxy-4-methoxyphenyl ) 3% 3 [ (4E,6E)-1,7-bis (4-hydroxyphenyl) hepta-4, R 3
chroman-4-one) 6-dien-3-one]

6-F1 3~ 2, — i ( 6-methylgingediacetate2) h% 2 ?anf)g‘ H 5 3t e 73 Bt (9-ethoxyaristololac. % 2
EE i % (cubebin) % 2 RRHi{ 1 % (ammidin) Jei 2
8- 4-5- & #h 1 JIf &K (8-geranoxy-5-me- ; N - ;
thoxypsoralen) K 2 HHR (onidilin) i 2
BN PR (phellopterin) TG 2 T LT F (resivit) JREL A 2
F LXK Z (ent-epicatechin) HEEA R 2 o f§§ /i ( stigmasterol ) R % 2
K231 TE (leucopelargonidin) i 2 /B — 4% (mandenol ) R 2
Ttk F R [ (+)-leucocyanidin ] SR 2 Heil iz (eucalyptol ) JEEAR 2
KA Z (citromitin) Wi 2 3B-Z B FE A (3B-acetoxyatractylone) PN 2
A RkIERR (EPA) TR 2 J5#£75% b1(procyanidin b1) HEHp 2
WhFHf (bergaptin) ik 1 LALHTHE (nodakenin) B 1
SERATHAE (isoimperatorin) S 1 [ KaiE R A1 i 3 (leucodelphinidin) R 1

6 GO HE/SHM KEGG 3 (K 3.4) AW

24332 (biological process,BP) 7 #1 i 7~ , FE 1% FH AT
J7 EEAEPAEX G Z 4 1) /U (response to lipopo-
lysaccharide) 4l & Ui 1 4 F () 5 7 ( response to
molecule of bacterial origin) .4 & & 1 b ( re-
sponse to metal ion) A {1 I /2 i (response to
oxidative stress) % Z A~ 1d 2, 4 il 2H W ( cellular
component, CC) 43 # & 7, F€ 1@ B ili Jy 76 B 4%
(membrane raft) . % i 45 ¥ # ( membrane mi-
crodomain) & [X 1 ( membrane region) 55 & £
Bl . 2 TIhhE(molecular function, MF) ] 3= 323
JAE A0 i R F 52 1K 45 & ( cytokine receptor bind-
ing) 4l TI1% 1 ( cytokine activity ) 2R BLIA TS
4 (receptor ligand activity ) Z5Zh6E |, FEWLE 3,
KEGG 43-#1 3= 2LAE bR - A v ) I D
257 (advanced glyeation end products -the re-
ceptor of advanced’glycation endproducts’;, AGE-
RAGE) Ji@ 3K+ (tumor necrosis factor, TNF)
FHA 2 17(interleukin 17,IL-17) & 2588, FEILIE 4,
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response to lipopolysaccharide
response to molecule of bacterial origin
response to metal ion
response to oxidative stress:
regulation of apoptotic signaling pathway () -
cellular response to biotic stimulus
cellular response to lipopolysaccharide
cellular response to molecule of bacterial origin
extrinsic apoptotic signaling pathway
negative regulation of apoptotic signaling pathway

membrane raft
membrane microdomain 4
membrane region

focal adhesion
cell-substrate adherens junction

000
S

cytokine receptor binding ®
cytokine activity [ ]

receptor ligand activity [ ]
phosphatase binding [ ]

protein phosphatase binding [ ] =

heme binding [ ) o

chemokine receptor binding ]

BH domain binding{ ®

death domain binding{ ®

MAP kinase activity{ @

0.1 0.2 0.3 0.4
GeneRatio

T R /N RN (0 Q3 T 8 10 S 3 R B2, B ol i 1)
21, R /N BLR  FR A OCRRE th IR =
B 3 FERFLMIT GO s

AGE-RAGE signaling pathway in diabetic complications { []
TNF signaling pathway- [ ]
IL-17 signaling pathway’

PI3K-Akt signaling pathway-
MAPK signaling pathway [ ]

C~type lectin receptor signaling pathway
Apoptosis{

NOD-like receptor signaling pathway'
Toll-lke receptor signaling pathway

HIF-1 signaling pathway
Endocrine resistance

Th17 cell differentiation{

Osteoclast differentiation

[ X X X ]
o
g

Relaxin signaling pathway

VEGF signaling pathway
EGFR tyrosine kinase inhibitor resistance {
NF-kappa B signaling pathway

T cell receptor signaling pathway

Sphingolipid signaling pathway
Th1 and Th2 cell differentiation{ @

0.20 0.25 0.30 035 0.40
GeneRatio

T [ R /N A 0 4% 3 4R 19 T AR, 16ty 1 3
21, R Bl i /NE K, FemAf SR T IR
B4 FERHMTT KEGG 4347

7 ARG S BARE AR (%R 3 1 5)
15 ACE2 Xf4&rh S Jy e s W il 2 2 (naringe-
nin,-5. 14 kcal/mol) , 75 S X, I BE
Z (nobiletin,-6. 18 kcal/mol) JETH/R S 2 5 #

% 3 5 SARS-CoV-2 Spike M ACE2 77X ik &k

58S ®AX 5 ACE2 4
=/ ey CAS & AEATE NG
(kcal/mol) (kcal/mol)

& CisH100; 73123-10-1 -5.18 -440
KR C15H1006 491-70-3 -5.26 -407
LIz C15H100s 520-18-3 -495 -395
WHEH CigH1205 632-85-9 -525 -501
% C1sH1205 153-18-4 -5.16 -5.14
NBRE % CoH04 478-01-3 =618 -3.80
JEIRE R S CirH1406 2345-17-7 -568 -465
IR CyHigNOs  192725-17-0 -167 194
FHEIET CyHgNgOsS, 155213-67-5 -020 0.03
B it CyHasNgOP  1809249-37-3 -3.06 -1.07
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y)
v Lol e e
M @ L e
2
—
e 9
e 7 @
O
7
s
Acceptor Ml -~

Naringenin-ACE:
4. Nobiletin 55 Spike il & 7w 7o, w-HE 3L~
AHEAET ;Naringenin 5 ACE2 i@ i & . w-m HERU™ A A HAE
H
B 5 WA o x4z A

(irisolidone,—-5.68 kcal/mol) A J&# % 2 ( luteolin,
-5. 26 kcal/mol)  ## JZ 2 ( naringenin, —-5. 16 kcal/
mol) &2 A RS 43 <-5 keal/mol , 3 7n FE R BH it 5
P2 A4 AE Y SARS-CoV-2 S HE I i &,
M —2 AR,

i

COVID-19 J&—Ff3 & 14 155 1% Gy P I W2 3 g 2 1
Phi ., SARS-CoV-2 AR ARG, 51 HLIA T B (1)
FERI, Bl A 0E KR, SR L M E RO . ARk
HETEABFEZRY, BT REECRE LS, BRAR
MR EGRPGE)Y O R B BB R E AR,
F8 TR R R AR T I O A 2 AR, ER R B
FIA AR BE VR TR 8 BB IE 5 IR e P
gh EFERN N L0 TR, R T FE IR AT 2
AR P EER AL, EEXT X R HIL, <25\ I29T R
HhfE R FE R BRI 75 FH T R R (R3AY Y . %05 R AR
B TR TR S Aty Al T B, Ty v A AR T Ak g
R, AR 2 5, R R R 2 T, AN
RA KR AT AT, T I8 106 7 fif R T AL KR, iz
JELRN B B AR R A2 R TR R, A sk
AT IRIEHEEZ ), 882 T COVID-19 & 1)
Biiif . /IR F A R DU X8 AL ZE IR AT
COVID-19"™" Wy Ab 4% 5L Wl /R A i FB 2 v, 430 f3ilfili
25 s Jo— e XPIEEH 219 £E 1 19 6] A
TN, 25 54 m rh & vh o7 98 18 8 B AT B0 I IR
JTRL

I 2 245 BLA= o Bir 45 2 W, FEJR B 7 iR T CO-
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VID-19 (9 F=EA4 5tk & W i e B AR R R D0
K ZEm b R ok A TR e R
22 VAN W2, BLfg e AR BUIE R AL,
FENRIE R FIE G I SR 4L T BRI . Hooh Wi R £ ok
HiZ7 B R R B RPN I $T
RBBUREFMER TS AT 2 555 S 40 X T 1Y
Tk, RN ZBHA S B SRR, A, 72 H
AL HINA Pt s 25 B e B A0 v % LA e 2= B 410 1
caspase-3 (& ik, Wi /b4 fa i v AR B
FIEZT IR A SOy, A YUE PR 5 g
AR AT 3E A 4 ) TGF-B1 mRNA 3% 310 i
liLF A DUESZ R Qi E AR, AT
Js B VE RS TR) B R 9 ) A0 A R AE IR T A R
KU 2SR R B YA SO, AT NADPH
K Fe* it Ak, v AL R s 20 ik A g 22 i i
BB 2 L R Bk A T R R RR
BRI PISK/AKT 3 [ & 55T K& i B AL i) 25 FRAE
FH R G 22 WA S IR0 12, T L SR
RELIH 75 A RO o FEE BT RAER A 32,
SARS-CoV-2 &4y 5 i F W1 o B, o] LG K
RAENM, I FAAZ AR B AP i Bt B AR B T R
20 45, B EO v 4 4, IR K R IL-6, IL-1B .
TNF-o 5542 28 A T, DT 51 & fifi 350 41 21 9 2 1 4
73l 22 MY W] COVID-19 3% IL-6 J% IL-18
K249 1o T fele St R 201, O 5 1 ™ R A O A
5125280 i A SR A 2 W] AR IL-1B L IL-6  TNF-o 1B
JBOMA T 965 5 i 358 453 475771 . SARS-CoV gk Yy Al 3 11
p38 MAPK K HFilfef Sm i , W oe 2 2 4 iz
R FHIE MAPK (7 Ak, AT i A 5C 28 4 PR 514
B LI AS By el 46 LPS 15209 MAPK 3 B30 |, FEAIG
IL-8 %5 4o E K 7= A, TS B 4 RE R 0 . 9 2 11
P R FR 2 T G 0 A B Z2 B n , T Bl 220 D ]
IS AR R R R IR R E R AT
TESZ RS 2248 AT 38 52 BE i IL-6 . TNF-au, IL-1B 25— 2 %]
MR, 7= A T B SORE SNE , AT 1 40 %2
WitHe 28 R BRI ZS Y il 34 L2 oy v R
g2 W55 | AL B i 433 43, ¢ BH FE38 BEL it 7776 7 COVID-
19 A e 1 A IR 2T 10 JOE S R 58 LAY
AGE-RAGE 15 =il i 5 ¥R HOC , IF-2 5 R AE
JRE, AT 51 At 4 IR 1 BB ik A A 1451
PEfiE , SARS-CoV-2 nlfigiE it 5 /ACE2 Ry4s A kA
a2y R NS S 0175 = A TR R = A
b, JEHEXT TR R A Y . TNF nl 5] e & A
FRIE, NS 5 4 B RAE RN, M 5T 3 W

COVID-19 TJE & TNF-a 7K & ARDS %4 # It
T AE B Y IL-17 S ThA7 40 609 %0 B
T BEA S 2 AR R F, B 550 i1
AT COVID-19 BE M ERES IL-17 FH
fib Th17 4 AH 5 B A2 48 P 7K 52 16 AH 5600
I, 545 AGE-RAGE , TNF Fil IL-17 5 53 f& 7 1
COVID-19 G AEIRTT Ik,

Oy PRSI BN FEWRBE I T BB A NS
HinEHREM ¥ &S T 2% 25, IR JeiaR
SRREM R RE R ML RS S SARS-COV-2
T S B FRRE Mg A, BEon FETRBH A 5 A U8 53 T
REELIEVERITE R 8 26 11 L, X7 I 2% 1 Bl ¥ COV-
ID-19 B —E M X, Mo, MRS ACE2 Al
T, AW S RS ACE2 256 1EH,
FXPB A e R A R O

5 H MBI 25 %0 L, FE MR BELIN 5 fe K B HE A2
FEFEWR,, 1 [R) > OB 8 el PR 2 il R 1297 O 8 (RT3
S\ YHERE D7 2 — W v Il HE 25 v, B T iR 2%
B - Mg 22 35, F 5% i T i HE B2 9 1R 77 COVID-19
AL I 2 J7 v A RO 4 o] BEAE T ACE2, ACE
FURIN \ TNF  AGTR1 %54 g, il oF 40 i 4 T~ )2 RAS
5 3 A AT R TR S T S LA
Wil IL-6. IL-18 . MAPK1, MAPKS8 % H1 i fl AGE-
RAGE \TNF | IL-17 %5{5-5- 38 i & 5 Mil 258 I 7EH
WA FE R SORE % A — 2 25001

ZE b ARBRIE S s I 45 2 B T 01 R g
AR EER R INIETR B 7 i R OR B R DL
FLZ My i R 2SR A RO 43, AT A i 4% AGE-
RAGE . TNF | IL-17 %55 5 3 %, #4715 IL-6, IL-1B,
MAPK1 MAPK8 “54 5, 1] ack B2 48 hE S b7, AT 3k
F3GY7 COVID-19 HiW KB T H“Z s G £
W PIVE R AR AT R S Rl R I PR 92 0K
PE—A 56 IE , DT SN A M (i) B 5 3 BEL A IR T
COVID-19 ME L], Ml RIGTT S K3

FlEm s, oA,
& £ X ok
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