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WE: A ATREHRF . 5T af Akt E8, FTBAMRERTBTE ARG EEFRIE, F
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A Cytoscape 3 M2 2h AL oMy~ e 5~ 15 TR ML, MMt —F K Ik 2hH 08 57 ¥ om0 B BT R Bk s ¥
FF AR A AutoDock Vina 5 # 4kt — & SRS £ F WMy B H S e L ah 2458 7. R DPPH B b 3L 7 B 55 3o 40 B AL
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Mechanism of “Cortex Magnoliae Officinalis, Fructus Aurantii Immaturus and Radix et Rhizoma Rhei” in treating
diabetes based on network pharmacology, molecular docking and experimental validation/CHEN Dengke'* | JIN Enyou',
JIANG Guoan® , et al// (1. Faculty of Chinese Medicine, Macau University of Science and Technology, Macau 999078, China;
2. Famous Doctor’s Studio of Chen Dengke in Shaoguan Hospital of Traditional Chinese Medicine, Shaoguan 512000, China)

Abstract: Objective: This study aims to investigate the therapeutic mechanisms of action of Cortex Magnoliae Officinalis,
Fructus Aurantii Immaturus and Radix et Rhizoma Rhei in the prevention and treatment of diabetes by using network pharmacolo-
gy, molecular docking and in vitro experiment. Methods; TCMSP platform was employed to obtain the chemical compounds, and
corresponding targets of Cortex Magnoliae Officinalis—Fructus Aurantii Immaturus—Radix et Rhizoma Rhei, while the diabetes—re-
lated disease genes were extracted from the Human Gene Database ( GeneCards). The drug target genes and disease—related genes
are mapped and intersected, and the potential targets for preventing and treating diabetes are obtained. Then, the online tools
were used for gene ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analy-
sis, and the protein—protein interaction network (PPI) was obtained, and its potential signal pathway for treating diabetes was
excavated. The compound—target—signal pathway network of traditional Chinese medicine was constructed by Cytoscape software,
so as to further explore the potential chemical components and core targets of drugs in treating diabetes. AutoDock Vina and other

software were used to further confirm the binding ability of potential active ingredients with core targets. DPPH free radical scaven-
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ging experiment was used to evaluate the anti—oxidative stress effect of Magnolia officinalis and Rhubarb, and LPS-induced mac-
rophage inflammation model was used to detect its anti—inflammatory effect. Results: The effective components of Cortex Magnoli-
ae Officinalis, Fructus Aurantii Immaturus, Radix et Rhizoma Rhei in the treatment of diabetes included 10, 2, 19 with 61,
23, 118 corresponding targets, respectively. GO analysis showed that the potential genes targeted by these compounds for treating
diabetes were mainly involved in signal transduction, regulation of phosphorylation, regulation of protein phosphorylation, re-
sponse to lipopolysaccharide, response to oxidative stress, etc. KEGG pathway enrichment analysis suggested that the pathways
involved mainly included PI3K - Akt signaling pathway, TNF signaling pathway, pS53signaling pathway, insulin resistance,
MAPK signaling pathway, type Il diabetes mellitus, NF-kappa B signaling pathway, etc. The results of in vitro experiment indi-
cated that this formula possessed antioxidant effect, and significantly prevented the release of inflammatory factors. Conclusion;
Network pharmacology results suggests that the herbal formula of Cortex Magnoliae Officinalis, Fructus Aurantii Immaturus, Ra-
dix et Rhizoma Rhei shows great potential for the treatment of diabetes mellitus via multi—components, multi—targets and multi—

pathways. Multiple signal pathways, such as oxidative stress and inflammatory response related signal pathways are involved in the

treatment of diabetes mellitus by this formula.

Keywords: Cortex Magnoliae Officinalis; Fructus Aurantii Immaturus; Radix et Rhizoma Rhei; Diabetes mellitus; Mecha-

nism of action; Network pharmacology
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1.2 DM ZEym4XEE LI “diabetes mellitus” “in-
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1.3 PPI W & &) #)52 B i@ 345 4E A7 STRING %%
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HRSHOBRINE
1.6 M| LWWIEF=WiHitIria, &K 8:
4. 3 Lefdl, SrBIRREBUEAN . BHSE . KB, JekEAN
FAR S (10 F5ARBL) =l 30min, SR J5 #EAT R

. . ”
suhn resistance

7 40min, B)SS, A KRB FHAREE R 20min, )8
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1.9 ¥EE-F4#4n BRI RAW 264. 7 41
B, BT 96 FLtkr, PEATIESR. S4UiESE NERE)S
S AIINAS G BE P 25 M W (0~ 224 g/ mL) , HiF
H 24 /NEHE, WA MTT & 4n it 41, PPAhzy
MR LA G2 S . R T I8 258 Pt RAUR
B RAW 264. 7 4 E T 6 fLAR P85 FR NG BE IS, 4051
A 28, 56, 112ug/mL [ Z25HHERILIEE 24 /N,
ERIG A LPS ¥R 24 /N, IRCEE 4l e I8,
B i —% b sl (NO) K7l & i iH 5
M2 4 FyE W NO & i, HR PPl 245 A4 1 W i)
G HRTETE
1.10  # st ARIPSCIRGEIRIN 3 IEZ K51
FHME bR UEZE, ] GraphPad Prism 9 #4474
EF i e AT, PAE/NT 0. 05 QR4 RIA 25,
2 & =B
2.1 fRikALE-p R Fe &0 ik ik FE TCMSP B(¥E
L) OB=30%, DL=0. 18 {E Mk s, 3R —
FA My N - N P 2T DIVA SR (78 Adent. 7/ B 1| 7 A (R N
2450 19 A, LA R X R R 5 4 5k 61 4. 23 A4
118 A~ JEAM—AR S I B X W e b & 15 B UL
1,

x1 BEM-RE-KERRELSWRS
B 2kt Ty
1 Radix Rhei Et Rhizome EUPATIN
2 Radix Rhei Et Rhizome Physciondiglucoside
3 Radix Rhei Et Rhizome rthein
4 Radix Rhei Et Rhizome Torachrysone—8-0~-beta—D~( 6’~oxayl ) —glucoside
5 Radix Rhei Et Rhizome Toralactone
6 Radix Rhei Et Rhizome Emodin—1-0-beta—D-glucopyranoside
7 Radix Rhei Et Rhizome Daucosterol _ qt
8 Radix Rhei Et Rhizome beta—sitosterol
9 Radix Rhei Et Rhizome aloe—emodin
10 Radix Rhei Et Rhizome (=) —catechin
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11 Magnolia Officinalis Rehd Et Wils Eucalyptol
12 Magnolia Officinalis Rehd Et Wils Neohesperidin
13 Aurantii Fructus Immaturus Isosinensetin
14 Aurantii Fructus Immaturus 5,7,4’=Trimethylapigenin
15 Aurantii Fructus Immaturus isosakuranetin—7—rutinoside
16 Aurantii Fructus Immaturus Prangenin
17 Aurantii Fructus Immaturus poncimarin
18 Aurantii Fructus Immaturus isoponcimarin
19 Aurantii Fructus Immaturus 6—Methoxy aurapten
20 Aurantii Fructus Immaturus citrusin B
21 Aurantii Fructus Immaturus neohesperidin__qt
22 Aurantii Fructus Immaturus Sinensetin
23 Aurantii Fructus Immaturus Ammidin
24 Aurantii Fructus Immaturus Eriodyctiol ( flavanone)
25 Aurantii Fructus Immaturus naringenin
26 Aurantii Fructus Immaturus 5,7~-dihydroxy—2~-( 3~hydroxy—4-methoxyphenyl ) chroman—4-one
27 Aurantii Fructus Immaturus nobiletin
28 Aurantii Fructus Immaturus didymin
29 Aurantii Fructus Immaturus luteolin
30 Aurantii Fructus Immaturus Tetramethoxyluteolin
3 Aurantit Froctus Tnmaturas 4-[(2S,3R)-5-[ (E) —3-hydroxyprop—1-enyl ] = 7-methoxy—3—methylol-2,

3—dihydrobenzofuran—2-yl ] —=2-methoxy—phenol

2.2 #HAp¥e sy PPL 54 M\ GeneCards B8 %,
K g2 5] 19748 4~ DM FHICEN LR . WA L& %
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BEJS , BT A5 2 i) 32 R4 532 A STRING 5045 J22 33
AT PPL 2530, W 2 o, Mg & A2 A AH |

Aurantii
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1 2y fngemxt R EE R EY Venn

VEFRER A 137 4>, 2344 SR T HE O Z M 4H
HAEM . Wb £&15 S F% 8 iy 34.2, 78
%L (avg. local clustering coefficient) A 0. 654, PPI
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2.3 HA¥EadEgy £ 5 MiE, EIXTIX ﬁ:
ST IR B AR AT, SR M5 S B

~ﬂ%l‘aﬁqED%E?FMR&jtﬁf‘(ﬁfﬁﬁfpﬁﬂw’éﬁfﬁﬁﬁmﬁﬁuo
GO Zrhrm by Bes] 1924 2% GO {ERERH , 1145 1656
4% GO A=Wk 2 (GO biological process) . 153 4%
GO 43 FYIhe 115 % GO #H

( GO molecular function) .

FYAMLzE S (GO cellular components) , GO & &3

ZEARIRM,  JEANMAR S B A ol 53 X 07 Fr) 9 A A
BEEEAG ST, R E, EAaknefe.

NGB AR PER N L JRAE SN I 45 A5 5 BT
TPEPRI ARG A i e vh (81 3) o GO =& &4 #7,
ARG 2,

&2 GOEe=E

#term 1D Pathway Count false discovery rate
G0:0007165 Signal transduction 90 2. 14E-22
G0.0042325 Regulation of phosphorylation 50 2.17E-22
G0:0001932 Regulation of protein phosphorylation 45 4. 06E-20
G0:0032496 Response to lipopolysaccharide 28 5. 64E-20
G0 ;0006979 Response to oxidative stress 28 2.20E-18
G0:0050727 Regulation of inflammatory response 27 2.88E-17
G0 :0043408 Regulation of MAPK cascade 32 9. 16E-16
GO :0006954 Inflammatory response 23 3. 19E-10
G0 0032868 Response to insulin 15 1. 61E-09
G0:0007584 Response to nutrient 13 3. 75E-09

GO Pathway enrichment

logo(FOR)

Pathway name

18

false discovery rate

3 GOThEEB&EN T

KEGG il #% 5 RS 45 3R ], X ey /e i 32
TR AEAE 200 S 55 1 (P<0.05), ani®l 4, M
h R ZA4 5 DM %ﬂ*ﬁ?@ﬂ‘ﬂ%%iﬁ%, FEW R
PI3K—-Akt {5 53@ % . RS RALPLE 5@ EE . 2 BB
PRI 5 300 [ 250 I8 By 32 AH OCAM I, A S TNF 5 538
. pS3 {5 5iE . MAPK {5 53 f#% . NF—k‘dppa B
{55 B SOEAH DGR . KEGG i 5 & 42407,
Rtk 3. i b, GO JIREE £ Fl KEGG ‘@J%%’
LR, JRAMR S O AT L GE 3k R 2 A5 M

KEGG Pathway enrichment

- log1o(FDR)

20

;;’g
£ Count
[
a . 10
L ® 5
[
@ =
[ U
false discovery ra!.u
B4 KEGGC BHEEESH
AT 2 45 A5 0 P o (A FH o
%3 KEGGC BEEENNER
#term 1D Pathway Count false discovery rate
hsa04151  PI3K—Akt signaling pathway 33 6.35E-25
hsa04668 TNF signaling pathway 19 7.87E-19
hsa04115 p53 signaling pathway 15 3.02E-16
hsa04068 FoxO1 signaling pathway 17 1.23E-15
hsa04931 Insulin resistance 16 1. 94E-15
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hsa04010 MAPK signaling pathway 21 1.91E-14
hsa04024 cAMP signaling pathway 17 1.51E-12
hsa04930 Type II diabetes mellitus 10 1.91E-11
hsa04910 Insulin signaling pathway 12 1. 38E-09
hsa04064 NF-kappa B signaling pathway 10 1. 79E-08
2.4 ALF RS -Fe B BT 0 M B 5T

Sy Y 2 0 3 JEE ARSI DR B B TR B PR B4 A 0 B
, ARHE GO ThEE B 45 Fl KEGG i [y 4 40 B 45 5,
T* PI3K-Akt {5 5@ % . TNF {5538 . RS R
PUA 530 X I 4 A R A AH N, 9 A2 4, R Cy-
toscape FRAAFE Ak B 53— B A 38 AH ELAE R I 45
wE s s, we R by, o RER )
MR AL, FEOARRAG S, ML A 78 4T A
(HrP Al 2 0 43 X6 97 15 a5 24 A 0 B8 S0 T A 51
A AF S N N 3 ) Fi 246 b, R T AR

& luteolin nobiletin . be-
E(:RUUES
Lo PP E R = 1 A6 5 1) T RE R TR AR S R B R 4 5 TR
DM A 0 SRR T% P il 53 LA rh 25 46255 053 — 95 g 3
[ R Y B R PP S 8, BEEBOC, DA H X
MURL S E M s R R I L, R 5 G RERW], H A EE
HEA AT S5 A9 O B 55 23 1) S PTGS2, HSPY9OAATL
JUN, CASP3, AKTI, XL#f A G/ EAMR SR8

BIT DM E’Ja@%ﬁﬁlﬂ“ -

naringenin . aloe — emodin |

ta—sitosterol | tetramethoxyluteolin, eucalyptol,

o
~
>
o~
~
o
~

B JEANUSE B By V6 0 PRI 9 A% 00 B8 A8 AN 36 PR 0, B 5 o3 -iE B R 2%
i 5 2% F network analyze X 48474081, 3+ 4 45
KW, M (degree) KRTHET S WH2ibad, &
®4 XBUSYER
Name Degree Betweenness Centrality Closeness Centrality Neighborhood Connectivity Radiality Stress
luteolin 29 0.24 0.52 4.31 0.97 13708
naringenin 11 0. 06 0.42 6.91 0.96 3784
aloe—emodin 11 0. 06 0.42 6.55 0.96 3926
nobiletin 10 0.03 0.42 7.60 0.96 2610
beta—sitosterol 10 0.04 0.41 7.60 0.96 2614
Tetramethoxyluteolin 7 0.03 0. 40 8. 86 0.95 1650
Eucalyptol 5 0.01 0.39 11. 60 0.95 642
x5 BROLBRER
Targets Degree Betweenness Centrality Closeness Centrality Neighborhood Connectivity Radiality Stress
PTGS2 25 0.264 0. 588 5.56 0.978 8380
HSP90AAL 20 0. 163 0. 546 7.2 0.974 6644
JUN 5 0. 009 0.399 14.2 0.953 802
CASP3 5 0.010 0.421 16 0. 957 1222
AKT1 5 0.016 0. 450 21.4 0.962 2328
RXRA 5 0.010 0.376 10 0.948 430
RELA 5 0.016 0. 450 21.4 0.962 2328
CHRM1 5 0.012 0.383 10. 4 0. 950 478
TNF 4 0. 009 0.412 18.75 0. 955 1190
CREBI 4 0.010 0. 445 19.25 0.961 1390
IL6 4 0.011 0. 445 24 0.961 1736
BCL2 4 0. 006 0.399 15.75 0.953 636
CASP9 4 0. 006 0.412 20.25 0. 955 782
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GSK3B 4 0. 009 0.416 16. 25 0. 956 1026
NOS3 4 0.011 0. 407 14.5 0. 955 858
TP53 4 0. 007 0.421 20.5 0. 957 908
2.5 AF LI O T BUIEEAMI S B 6 A 6 B, RS KR RS Cal-

Bl it DM A9 P 35 X6 0L A =2 [l AR ELAR I, 3k
FEALA ST — 0 AT — 30 6 10 245 v B2 e R B AZ O A
PTGS2, HJEHAT 5 Mtk lisr #ir o T X %, n

CYS
A e B
W .
F :
/7 H
F
4
) LEU
i A:152
£/
PRO CYS
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A:130 GLY
He, AT135
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A:152
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A:469 ol
PRO CYS
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| Conventional Hydrogen Bond Pi-Alkyl
Carbon Hydrogen Bond
E 6

oe — emodin, beta — sitosterol, luteolin, naringenin,

nobiletin) 5 PTGS2 454 fig /N T 4% T — 8kcal/mol ,
FWH X el S8 B P PTGS2 WM TE/E o

CYS
LYS AAT
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2130 .
i
LEU |
A:152
o7 g
- o
LY5 J PRO -
A:T9 b A1S2 AR 5
TYR ¥ AsN
A:122 o 839
G
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LEU ABE
A:320
y
h R o~
(.l«,‘
-
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A207
HIS
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A:203

BEEERS S S FXHEE

(A aloe—emodin; B: beta—sitosterol; C: luteolin; D; naringenin; E: nobiletin)

®6 EBEBMNSMBLINESEE
No. Compound Energy (kcal/mol)
1 aloe—emodin -8.8
2 beta—sitosterol -8.0
3 luteolin -9.1
4 naringenin -8.6
5 nobiletin -8.1

2.6 A DPPH g wikag g AL 2K 25 3
SFIEE R AR, JRAMR SR B J7 4G vl gl ad

WHERPLAR A AL, 35 3 R AR IT OB RS 19 330
HE 7 ] UL, DPPH SZE045 SRS 25 44 15 W BE g 57 1
R I BR DPPH [ 2. 25 B0 7EL. 75mg/mL
WL BEAS 505 R A i 2 (10% 7547) , 28mg/mL
B 2544 FF WA 5% il R A9 RIS #) 90% LI .

2.7 M E e KR B T8 ¥ee AR
JRAE 57 W VT BN R SR W TR G B H I A B B 2855
P, 25 B V6 P PR B S B i AR 2 — . Al 8,
ARML G JISLER, ZGA R IRAE 14 ~ 224 g/ mL YR T
JLH, X} RAW 264. 7 Ui A Btk anlEl 8 45tk
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B7 AEREHHBEROREMLEE
B, SxPRE4LEkd, LPS GBS 35 il dn g NO ¢
. 5 LPS BRI ML i, 25 M % W TE S6 e/ mL
112png/mL GEME W 25 0 ] RAW 264. 7 |05 20 g 455 7Y
NO MR -
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ot / 38 & S
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8 ARREHMBRIIKHER

3 9t i

DM S — 7 DAL 538 T S R 9 1 A AR s 4
PIoE, IR S 10 v OB SR DG i AT 25 L R E
R B AN e = g A A T = i (R kS =
JUHER Y IT AORE, M RS A AR 1 SO R, H AT,
DM [ JEHR VG B AR R PRIAYT 259, 1R97T Jrik 22
A IR ECE A 2 i I K S-S . T DM
Mg s, W E KR I TR, B
EHH 2 P BE BRI . AR RGN, B AR 2
MIANRIZN ., I, 2 S eA % H et K
N IGIY DM 254, AR FAb225%), ey HoAa i
Bl SR /N DL o AR 9T DU JEE AN AR S K8 SR i 5%
X5, ke HC 85 V6 B PR A0 RSy PR AE B S LA
KAHFCHAE T im s, LA b WY L By 34 W DR s B L 22 N
W, SRk T & N SR MRS

JEAN . AL R 25 20 G A /DR AR I
WEHHA BRGS0 o I RITIE M, JEAh=

Yz FER BB % T 25 05 B PR s S8 3 14 B K -, 9F
REFRAR g M N K . A WFgE e, K il R 2
J7 BB ok YA AR AR AT . A R A R R L 4
T IBR 15 2R 43 06 252 197 36 0 DR S HL I e 4 A X
BRIRIE , ASHTFEHE— 2L B8R T, JEAME 52 K 3 i
AR 280 316 97 Bl PR B9 3 AR AR AL .l i
KEGG ifi B & 8501, 7T LAEEMR b T i A MRS R
W BTIG R R BT RIAE S ad B R R APT (in-
sulin resistance, IR) J&F§4MEH L, WHFIE. B 8%
L. MBTEH 245, XTI R WU AR 2, #mis]
FL IR 55 5 1 AL S DI RE R AT, S BUAH SR A 4 bE
AR AR A, AT S B LA 1B 5 45 A1k
Jige 5 R AIRBT R 2 B PR s BZR BRALT 2 —, R
R T 24 MU S U 25 W TR T ORE IR Y DG
gnEpg e —'" L EIEWREBRM T, BB ESS
R R ZAEY) (IRS) 454, SECIRS #iEi ik If
WO G B (Ake) DA A 2 AR A ME TE R A B
MR . WELAAHE T, X —fm kAR, M
M5 2 IRS/PI3K/ Akt 15 5 52 BH"® . IRS/PI3K/ Akt
EARJEL ML IR 5 RAF T %, W IR IR WIEIT
BEPRIE 8 Wik fp 2z —, KRERIBEUESE, 18P R5E
SRR R AP SRS R o RORE S BE 8 5 | AN [F]
HA W RIE N T /K8, BEImEA LR B, MTTE
Jie 5% 2 52 A4 K R W K SF- A 3 e y R aE i T bR
WAERF (TNF) SR Al A6 RS R =S nd
wERAL, JrEEE FEUE A Ia R (GLUT4) )
T, EHRIE, TNF-o S AE6SIE o R A is,
IR W 53 f% . il PPARy DIRESE, SLEVUAHENR
RugtsFa ™ . Zad ARBFTE, TN BUEAME 52 K 8
FIEPE LS, P RBIE G T F TNF RIE(S 5@, ™
% PI3K/ Akt {5 50d i, DN 2R 3% e 3 SRk PT, ik %)
Bijifs DM 11 24 BRSO o

TEMCEAN b, AWF SRS 38 o W25 50 A, R
AMRSZ R B s P8 LA R E TS PE R4S . Tuteolin
naringenin . aloe — emodin, nobiletin, beta — sitosterol |
tetramethoxyluteolin, eucalyptol, K22 HLA5 o350 PRI
ARSI R IR . RN AR SEB i IE R W], AR
HZK (luteolin) REAZIE F 235 B AT RE . 22 if )R
Sy FEACPC . VAT AR B ACIET . 300 ] i R i e A A BTy
ERE IR o Rl EZ 28 (naringenin)  RE % 18 3 100 1F
STZ iFE SRR B ABME IR T B R 5 RAE SN, S5
BIEEREERS, MMk STZ B E ARt
A2z 2R il A a4 R 4 2 1 2 IR RS i aE
MREAIR Txnip 23k, TTERPHE IR /N B IR R B 41
' ST, AEIlAS  (eucalyptol) REAS K
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SE 7 T A VAR 4 X e SOk, ASHIT
FRUE—2L R, PR E I A JEE AN AR S R B rh i I M e
Sy REIE A T A [ N GEL, A B DR G 12
PEPEAERE VR YT o

Shy 25 B A JEE A AR S R M 0 1 A 0 2
RCH A, AR AR o — R A T 0 R 45
FT500T, $EECE] PTGS2, HSP90AAL, JUN, CASP3,
AKT1 45 25 30 ¥E o5 AU A IR R N i | b & il 2
(PTGS2) WRKMIAAGHF-2 (COX-2), J&H U1y
PRI R Z— AHFFEUESE, MH PTGS2 1H 4, He
AR Z M (LPS) 531 K RO JULA 25 4 AR 1 A0
JE I AR L WS, AR T IR W AR
1 AYEY 2 RO PR s £ 2 1 BAAZ A i v COX -2 KPR 3R
B T . m BRI, RENE S SRS
AL COX=2 M BnG, Sxib— 2B RAE R, M
T EAARE PR 955 Be I 2 9 AH O 10 BAAZ 40 M v ) %
] COX-2, INBEMET TR0 o 15 Bh 4y T x4
A, AWEIE B 5 WU T A2 GG PE R A R O
PTGS2 (AH B AE . #F—26 3R, JEAME S K wenl
HEim o Z R R PE RS PR 3 COX =2 f33h, B EREIR
9 5 | JEC 14 9 SRE IV 98, DA TTIT R 459 97 A PR 1) 1k A
. BEfS, JFRIET DPPH [ Hy &35 B A1 v 4 it
PRIEALTY () S, X JEE AR 52 I B 14 Pt e Ak 17 1
PIRBOR AT, TH L R R, JRFMI ST K
A T RE 0% TR AR M b VS B R L, R E RE A2
i S5V AT ) S M NO 85 JE A J5 (1 B o

ZE LTIk, AW 538 2 I 4% 245 B 2% R 43— o) 432
AR, G55 RANSEE, XTRAMISI R E I h 2520 &
BiiE DM PEAT T RGe M Anac s gonr, S HE—E 57
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I 22 A 1E MR o3 38 S B e 22 A, DAY R s R
[l A5 53 %, 35 39 Bl 1A 0 s 1% Vs A F AL .
{H2, F T PR 0 A B B 42 28 vk, L Kb
TS LS AN 2 RO S BEAE I E A e R
ST B A AT b ) B JEE RN AR S DR A I DR N A1
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