220224

[T u%ul-. mﬂu‘ wuﬂ um" |'u .iI Iimml'lrl llh‘l' Ll |||||

Mmm E M M"J I N"If"'"i'l'l' T "']lul |.|..r!|

LT

(&

EIEE

ik dh i3 7 25 Wl S5 [ Bz In & R 73

SHAANXI PANLONG PHARMACEUTICALGROUPLIMITED BY SHARE LTD

izl —§528015

]_,\

=SiE:

13|I 13|I

7
Z

b PR
3RS

i1 Flllll

'””Ihl“] |!.“

i)}

'3

*—

/

= o

/

FENTIN

&
o

-:'HIIII

i

EHSRERS

e
s

i

.l nmﬂhnm I 1.'|11 '1"

1|r1|'||II {\\ “ 1

" L TR TR

-T—

J U
Gl

=

MIEKRERE
= 4L: 029-83338888
JRIIE: www.pljt.com

1 .1I'1Hﬁﬁht'11l '

i "| I,m Wll

Al

-

e 1 £ Ml

PANLONG PHARMACEUTICAL

ix 210 85

002864

I2RERS

SOCIAL RESPONSIBILITY

2022

REPORT



EIC Duﬂﬂ

A SRRARRANVERRNDBIRAE (BFR: Erall; RENREE: 002864) Hit=
ARG ERERS, EAGWIHSFENTRERELRERXRIARBERIFIK
EBERNEmRE, AL, FRSMKE (28X) (QEFE) FEXEENNZEZN, BEXRRAT
2022FBEERNF, FEIFRIEN R, BITasRE. RKEFPSSHFKEFENR. RER
2%, BHARTENL. dESLmEE. RHRFFENSFHEMEITHSRENERRLK,

iA=pithsd
R ERIATESEE : 20225
AR, NRSAFERS.

\
/

2022F12H31H, B AHABBE 3., RENE

=
I_I_
&

1

Tﬁi*ﬁiaiﬁﬁ AH

H‘ \ ’ ZiN/NETE =S =2 RERIRSERNBTAFEERICE. XSEFEHBERER, H
m iq SNHEHESMH, HERENREEEBENIIRET SF. AEEHSTERERESMIINF NG
T iE. TR BRI R

PANLONG PHARMACEUTICAL o

4
i
=
~

kll

ReERIREAE

=IREEE: RO mBT XA HH W E#HI —ik28015
ANERW: 029-83338888
NEIMIE: www.pljt. com

R




E 5% CONTENTS

ERIKHEF POS

, EHBREI

Mgt P09  xEHIE P12 XK 5 i P13
zgtats P17 I P28 {ElksRE P30

—. MiginlE SEELEEN

aialE P32 IwRENIE P36

=, BFH#H REEFHS

RIMK P41 HEHALE P48

NN, FBHE MAFIZEN P50

{oo . BEER BEHEY P53

I I

e Ayl ur
N RO W umuml I




4o B 1 2

SHAANXI PANLONG PHARMACEUTICAL 2022;5':‘{ J__% = ?j: % ﬁ- {J:E :Hi _Tl:l:

¥ 5 & 4%

BT BEAR

3

MUY

LR = L Ny

LR L o b T

| Rgr .
3l T

T e
- '
. "ﬂa. |

s
N ~ | - =%, GHNLKRER, RERTLARERA, CREFEFELUN—BEE, LB
| N T e e ) KR KIS RIS EZ P L IR S 3255,

g * Eiﬁi \ | . 20226, HREFHREZATBMEES, HRZE. BRZEZ. HEZEHNBEEMA
(BF 2257 XE-MUSFINER, BE-IBEERNNR, TH0, BREBBWHQSE, ¥
- g':';!: X B EORIFHER.

A O WFRETE, DONE, SEEH, BELBLE, BEIFRE, BIMA, RHH
L« MR 72 7 N, | ROTENS, MORSER, WORRRAENBE, EREVRS, ERAFHT,
2 e 2\ FUARBIN. BEINER, 2— EITR. RROSOEE, XEEHESEEH

@A, BEFRRNRFRE, BREEANFEASRI.... XBERZHT —KEBHEE, Ix
10 N EERANX—5F,

BEMRAAL, EFAIT. RMERDHELEEEERENN_TX, SO EXENHAIH
F. FEMELW, FEATEXRNREENBEE, SFRINEKKRNOBEAE. REESIAE,

Ty



ik iy &2 7 253 MU

¥ o ey ‘
SHAANXI PANLONG PHARMACEUTICAL 202 21—* E 9 7]‘:': i

. SEEMRRABHE, SENMRLTESFTRE, SRS

T, MEED. BRNZEREINSHENNTRGEK. BRERE, TE0E
BENNBARY, THREESAREEERNBENNNERHE, TERARKSRNE
SRR ERRR SN R, HRRAGE, BUTRRESS; I
R TARRES RS, BERNALTATTL, HEBSI RS,
SEREETEE, NATFREEKITR; S—RNHREAR, LRTAE
UERAE. RIS, REKBEYOESESERIEARE, FEISEER, LT
Wk, BEHE, VEMREE,

DERS, BHEE. RIFN, RETTHREAS, FERENE, REEHERR
He, FEAETA, EEREBRNEEASBITAEES, EHEEE. EFDLE. BE
B FERRESEBGEA, FARELAERNELE. EORRIRES HENER"
(75, BRERIITATH—0 "SHIRY MaRes.

REES, FRAETHENES, FHUTRSMEE.

BEAS, FLRNOIEE.

BEXAER, ARINNETRESROEEES, BEEEE, ARNEANS—HX
B BEE—AEE, NRI—NEENEE BES— R, IRNTEEENE. B
S REEA, HIRFBI S,

HENAE, DREESENED, BEAREENE. hE. BEMHKBHOA.

BT E BB BIhE el hE R, MBEKRIERSE, ME—H%E R AR
RETEN, EOFEAT, MBERESMEL, SEGNRSERR, BT, BeE

S, XEERERNET.
 ERIRONEAANEN, RHiNES EFSSEET, REtHEENER, BERNE, WL,
SRS RSRENG . RYREBOEELN, FERE. SERROELT, KT
BOME, BESE, EWEE, BEG, BERHNEE, SHTEL. RERR, MR

| —

Qi Wl

P>

T

Ay

HILRNDE, PHEEADIVEARZEX—FIENBEKIL, LIBRRnEH, AEFER
sovaipk. mMiBEERNRMNEITREW, 2NUERELELFTEAEIVERERESIZNE
fimi

BRI, EREA. BIIRMEREY
, MIABEANRES, BUREH—LEX, IRAMREHITH, KERERmEN
B, ATNENEFERERA, TIWADHaEIBUFEINE. AEREER. ML

=
Jo

Il

Tl

EE

vz

]
H

AX
b
=t

I
R

s

111
[T
L

8. &7y 2mAYeEnF @I AN, NETHFHNETLE1FoJUE, B MR IR A0 X i TS L ) . . S L .
B : Qfﬁﬂ i ?\ ,:'f ELL:;u mmi ;f E,an ” %j?rf ,E f‘f ;Zﬂﬂﬁﬂ BRGSO RIS RMSEE L B TEES, SROFER, £
2. I |SEWE Al , SN T EREM, hiagFHFEiREN. Zed. T . s SR | e el i 3
g ;?HTZijéflLﬁ‘ r %3“Z£_ﬁ e SCEOIRE ERNESNE RHATIORT, MBS, MRS, FRAE.
LB, 4 EHIRY. \rpERy. 2. Bt PAXRERT W ETINESE. : i et : e
o2 SR, 2. S, SR T EARRTLESIIENE SRS AR REIAE  REFRAREESST, SEEFEENSE,

EEEK, XEm. — VB RNRMESEEE}. BFNRFNER, HINEXAARY

5 AR e ko g IR . RS, MUEIE, SRES, FEOlSEmE AN E.
\T‘_ L 7 H_l\';' [} ‘ 3 E: I fﬁ; ~ I E% ‘U-L\ ‘ > ; = lS‘-l ?ﬂiiﬁ / ] —_ ks A . A s 5
LS ST T AR SIS SRR ARRTT. | BRBIEHESENERART, BRIMNBASROME, MABESLEOKE,
RN ESEROME. RILUED "E5" RENCE, AUEE, FLUF, &h _

‘ ) FHREARESE, WESZelbl, | HNRT, 07D, EREWSRTRIEERLR.
Ay, EbdF, BECofn., SEFALHOARBEMREK, ST PHAREKRSH AR

} by i1 e : - B+ ERSNERA, THZ—MHEHRETE, 90005/ BRNNERM, B
B ﬁ\m.n || 3 25 ‘E ”j"l_'fnﬁ '__'T_]' EE;;\ﬁ h _-\i‘ \ "h'f ErlETaER P EIE ‘ = \ e > » \ .
SRR R R e YRNSSOMENASERDESNEL, FRTSE, FETES, BREE, HELE,
'BRFBICLBEBDHA RE, CEGFAFHRNG, FIUET 2BCE NSRS

- s " RAAWFEIBE, BAOHEIRE,
SERRT Ry = | = ‘;ﬁ_A \N\-_'E"_- x ’ 1 ! O ‘....“‘”; X « —JA T = N N ‘Hani—
N EIRAES sEF, EXHF—Er" RIBHHIE, B FHXEE. SiTE FIENT BRTE, AERTT CEHIER, SFEEIERmESS

d

R




4

ik iy &2 7 251 Ml

SHAANXI PANLONG PHARMACEUTICAL

kAR AWV ERAROBIRLE (BfR: fEEd,; RENE: 002864) MiZT
19975, BEAOMGAPHMIE, Aam&Er-. k. HENEAYRAZ ORI SFT
AL,

SRFE: BRARZEXKEARMDERAE. RARZEEEVRDIERAE. ERES
RERBRAE. BRERFIIZEREIRAT. RAZELRMNERXERAE

AFER2E: BRABREDTIRLE. RARKETHFISEFEFERAE. kAR
IREDEERTIERFEAT. BRAEEBIKREGEERAH

TRIEEIVER: BRAGE R ELD AT

2R ER: FREERKERESTWE., ALMRHH™ W E——ESYiRE
IXFIZ9¥DH &

ZENE: BBEEFFRGAS0Z(ZTTHNAEFT LR EE
mlEE: 12KI08ExX3A1 002 M B K= R lEs
EFEE HERF., REF23FEEZMEENGE. RIS

; !ﬁ nﬁii " -'Q,; e T T ‘iﬂm[nrﬁilnn 1|m"mmﬁ HIIHHH i""':""*'g A\ nmﬂﬂlm "* oo @H“
. it m'Jﬂinm mi ol 11 rmmr.'lrmmr 11114 s i l'l l. T ™ .
g i’. WWWW m””w IHHI/ EII!!M ]IIH " mmi J“J M]' '[HI!MLQIUH ||ﬂ \Ulmqji m\\\ \ \ '\\\\\‘\l\

”'11’* AR




ik iy &3 7 253 Ml

SHAANXI PANLONG PHARMACEUTICAL

> ) 2 Jpe g

B3k EEHH
#HEAH DT

2022:EF « e EHRE

i

FER

(1
l_'lTIlll
| B

rnrnllllllmuu. 1T Il1

JJ-,, ‘s
a W
""..'.b.u.{. LS L)

L}
AT BN
4 : Irl - I:""::j":‘“‘ A
SRS ]

L WmEHTUER, BHS. . hES LR
— " pen RemsKE.

LIEK

"EE!’ ?*}‘EEIE?:'ZJ'%;-’H, ADEABAREE, BIREFRMAKLRE, LA
N BINE,

" el RIFMMs|Id, BEUXERS, FRFKREBIHXMAMNSE, EFE
KARIRIET, BSRET. BR. A RXUERRTGE.

!
k- 1]

-~ -

= T
R

"

-

mmnuuﬁﬂﬁ! =

ﬂNT "HﬂRMﬂGEUT!*‘ﬂL CO5

'y &
|
:

>>>>>

il

Bzl

rETEy

L (e

e

Shr|—pal Tl

-
o p
b
.
-

.
!

TR T
-

RECFAAAEN, RUELH, XAE
B )

KSR, EEFRADONLERE.

CA

11




LH

i m ok )

a

R
o f 5 1 23 M .

SHAANXI PANLONG PHARMACEUTICAL

A Jge Do R

20224 5 Rl

ERNHEER 59 1t | it
Ei‘ﬁﬁﬂil‘#mﬂlﬂﬁ?ﬁﬁﬁﬂ ki eVl 19978 —1999%F
, BRHWEIS ARET198SFHNARHE] ¥EKD, 1997F, Z&E 2022F , BRANVRFERONGH'RER, BRETIW. &R, KSR ZBEEAPENRN
FRE A&, MaERH, A=l AFERMKISTTITIB. BEFHEHY, BivE ;|Z|, LI 21 vk ﬂmfujj__%- L6l ﬂfﬁz%méﬁ?k_éitt_mmr L/Lmiéﬁai HiE BRI, s 7 A
&R, ER—REL T ARG YRS WERET, ERAE TEBAK WAR2022% BES.

EN A IR i) AV k) A ESES] VNGB

E |

nnnnnn

\

I

| Y Illllilill

IREEIN 2000FE—20054

HEE, A8RBxIGMPHIE, —HEIE=Z|IF;
A FkPESE24%K, BREaE—RIBIEGMPIAMERIZS G’

2004F58, #BRAESEIEKL,

TEZRGMPIAE,
FZJJEMO

&
(et

mhBiEi1Z 20065E—2010%F

NFEELHET RIS, BY —MROBMERS OEY
1. EOCEDBED, XRHIREES 2, BRAWIRFENRIT, FKF2.76127T
BEE, EREHNE, URSEHEHEYE, RRERSNTEE, AR i | paal -
B,
BBV THNERE—ENARRE, EP EEATD: 127057 AR SrE, SEES
IR,

AR, SREZFARMAXEEREYES . TP S ET NS5 &£ ch g4 da 02
N RERNNIEESE RN SRR E,

BRIDE 20115 —20165F

2013F7BiTRDHISIE, B H BRI,
20165F10816H, AEREMNRKBREFEIZHFIFXAZTHAHR
EX, ESYRFPIUDRAIBE.

Ml Fr520174F

201798 27HE S L HE; BFE11B16H7EF A Fr AR P /iR
IPORLINIERE L (BRE(LHS: 002864)

3. BEEKIPEMEEIR"2022FE AR S IEE" RS 4, EHEHATDE"REKRT "—EHZ R
SETE 2018 —2022¢F
rElLhfE, EFREL "—HRRRELE, RELREZEIERN MEZEENEZTAEN LR 25FK Wik B Ei AT, /MERENVEELTRERE
EEAR. 2020FREFFHAFOERML, FLIUER, LUTHS MIBRET, BakEs, —4R 8, BRE#, tE 100&MIRREEHE R, (B EHATSREA
#AME, BT, elnsa, SERARA. B, ZREIH FEESINE, TRERLAMBLN, FHEEEY SISEER, W HIRTREEXRERE, )
. BEXEERFW, HISBEF{, =& TATNEFESERE.

12 13




O i

%&RW%?‘ R &
B%5
f&&)\ﬁ%zﬂﬂ] Bt o

R

/. BRBEF]

-
i

14

E Rz

S

AT 1)

ik iy &2 7 251 Ml

SHAANXI PANLONG PHARMACEUTICAL

U ARG RIINEX BN L8 e

ZHE, EREEIF. I
REGIE, NER

Jt
-

Y A TR

: e!u
ik g

=53 A2

B ISHMAT ., BREFFREVEEMIL
TRB CHFHaEm!

N,
5]
0
.L'

= 25 0ff

u

=S

HESMII01FE, SN "+XKBF

[T
"'\

LTIl F

HERANVERAREZIEINARBAR

RSN |f% 7

= fi HE GE 15
EHE: RAMET 51

RS W 2

PR TR T A - e
: P e

T

I ES

_EFZH“ E
iTIAUE, B

4Ry 2 I

L
as

R A Z2E O IS AR S
A R=ESls Hﬂ%%

E ok
FrrH

23 Mo

1=

Efﬁwi | _T}H(&jj EZI o

am

T I P TR L

2 I 1:1<1L‘§‘un . Ao EEIEIRF
3T HHE

=10k,

T T GMPRIEMRE, FEUS
DR R H ((%uu_‘ﬁﬁﬂ
RIEeRAZ R ERZE[EIMFRKEE o
IR ER GRS (BRiER
5) HRiE,

»

(it

1MR16

. BRA)
ZSh | iy
i
21

R T3R112.64 73 B AR Al

-‘:f_\}uni

H_ 3 B 1/\, D’i‘ﬁ

Gl A

ARV YN iﬁ?,f
-SSR m LA,

| B vl

AR A

RICIZEZ KK T

JKER[ZE

T >

E%W“’:—%‘E
FRiC IR

HATHE.
AEmF%&
SRR S
RS EEEI4A,

1R M

.

L??O] By £
plal ==
NEIL
Syl

8 2L

fl_J\ [:lﬁgggiééjf_:r o
MEeES
u_tJXEEE

DGR |1

L] ===

T HEX

/\Zk:
e
A T

T 7RI E
EERNXHE

2022:EF « e ERE

Ry SRS WEHIEFI20210115000

i 18 37 il 0 L

QINGWEN HUFEI KELI

. RN, FEESHE, 4.°
| R GRS REHEFI0210115000 frb. 2, BRI, il
(o) . EETHYEHS o -
o7 BBRMIE, DB -
f EE#W@H =

[ihit) d *.L
RS, A ?F
TEES, T, E Hﬁ *ﬁ -L
TN,
BERnss, § QIN(‘ WEN HUFEI I\EL
S BHETR

| [hiEi4)
ENAR, RO, BPEN, THERNE,
RA%R. T EE, R, Th, FR
BRLN. BEIRYEHE. SRTREERS

RO, FEEERRNEEOE, OB
TRERPRERRE S DR E TS,

N HHERS: RANET

10e % 658
BiEDEER

ARLER] i e Pl B TICAL G TR e wmEE

0. XASERAEPELZHRR (ROBEPEER)
HEZSSMHRARGTSEMARRKE (RZX) P
A ES " TR IRIP B AL

N SBRAEPEERTL] (AT A (G1F) ©
@) , SERSLTINRFDIFELRNEES.

é ",
R . | —-— pa—

12, FIiePHEDmE, shHRFP

EMELKEGHal (PEFEH) F2F (B #
M) B, EBRARER (F1) FIITRA (KES
BREAZAELT) . (BPRBEBXCTH) P, £
ERWR, PIHBBE (FFTNFER) P, &K
ThHeBEM*R, LEZATHMEAnE, hm 7
P EZH A,

il




7 Bl 354 76 23 Wl

SHAANXI PANLONG PHARMACEUTICAL 202 2£E E ® ;i(——-l: % %ﬁ {f ?E ?:l:

g, S fiiks

O N —
LS00 33015301
i United States Patent p Patent N LS 11,518,759 11
i United States Patent oy Patent Mo US 11,530,195 BI  Lgad 1421 Dot o Putems: Dex. 6, 212
Liang & al (45 Date of Patent: Dec. 20, 2021
L ;.::m::. !s“;r 5B Priswry Kosveer abmry Habi
FROTACS TARGETING e, - :Ilrr“ul:r :I.II:‘ 1M'I:u u:ﬁlf.:..ld
AN A Al ili! L \ ik tix nifvmrar Do [ el - :
o u:i'“ I’I:}.\ :.‘ X ; : . " 0 E ﬁ E E é n_ , &
a TR [}
= 2022 BB R4k
et IE'I.J:lil: .!Ll : Ii::
n Xin. ¥i'an I: Wan
Lk (N i (L
g Xiam (0T e L1
i, X ] .'\:i'
o' (), O
[ac shi
LA No"am (W) Shanj f
N K W
L O Lee, Adk
i | Furth | ]
Ili:.n:fhn.::l |II"CI."-:|Ir|I I F v I
; \ \ e P
—ully RS, ATET RET. EHAN |, SRATNSEERNE—ER, SHT
i - ! L\ = s “~ —=/J\ ] )-IJ N-= !
TN MM | s e
£ L3RI by 1) oy
0507 tH
hedd 0, M1z X\/u?(
i Applcaii D
W) MGG
[ L s
e mpplication Ble for complete scurch hpoy. L i
£ Clalims, N Dramings - e,

3. BBV EREHERBE3CLEREREE2IR 14, EFERKWEMNIEPEZETHIVRKESZET=
TRV BRITERRER

Y
W

ropeFrasansoenm101,168,642.80%, wr5m52x8.59%.

NE SRR AF R AT E TE N GEN BN RE it £, BRAVEFRLEEDES, RoxER
3CLEBEMFIF A A" T BREE TN BIREEND CWHIRENBS, UFEFAel Taks

2INERN] BEFEIKEtinagNBmEEPROTACSE R, B, AN EBRMNHENEERREmESENFE AR F SRR RIS R R B MR 25 114 %U‘}Tﬂ" 02' 941 : 5 7 3 .04—f
ﬁ% RS EHEE ., FHelFET, RBEFENLIZE,

HHRUEREER, g reamxd.90%, srwil.18%, mrun8.264,

é | iR s G| <E
I~ | EUCTETR e 2022 £ 2021 £ AF L EEF 1R 2020
L =2 ' ' ' " Bl (T 974, 293, 135. 49 887, 484, 877. 11 9. 78% 670, 312, 981. 62
~
| AR T LH QRRFR ;
wFE (50) 101, 163, 536. 29 93,169, 906. 99 8. 58% 79 115. 001. 83
i T 2 : o T HETF EHARRERR
R e | R IEE B MRS S F 101, 150, 350. 00 93, 614, 851. 91 8. 05% 72,381, 389. 03
e me e RE PASY ' SEEDENTER ;
= _ g | RSt (=) 125, 362, 160. 61 116, 035, 587. 65 8. 04% 92,238, 027. 19
EXRFRWE (JT/iR) 1.18 1.09 8. 26% 0.92
15. BBV EFRAGERELSFRETEI X—& FIMNBEFW JFTAR, MEZREER, ERERKE GL/B) 117 109 7 349 0.92
ZERTE., ANAENE, BRaErDER RN AR
B i 1. 62% 12. 41% ~0. 79% 1. 37%
EERBMEHAFNE, NaETaRnELH, BIRA S ENMEN14.82127T,
BONEFTERIRELER, WRERTHL, at%%ufa 2022 S 2021 ££5K AR LEARIRR 2020 <Fox
B#SH. FrEshH. hXNRE PSS, B~ (L) 1,930, 786, 964. 46 1,330, 174, 616. 17 45. 15% 1,162, 548, 834. 54
2=l nl /NG ) e
SR (50) 929, 650, 723. 07 791,384, 719. 19 17. 47% 720, 776, 959. :~i

e e |'

e

2022FEEXEBRITEIEMVS R -

16




A=

13

=R AU

REHAA,

GMP fF&HEiaE

[k oy 53 7 253

SHAANXI PANLONG PHARMACEUTICAL

7 &) IR 7 88 ik

YNCIES

ITEN. Em. ERN=TFRN, HHITE™~. KR
7, ST EERN I ZRE.
A EAEEM, RARM E
£, BEmMEMTENBXRLE.
MEmEEENSERE.

BEFEHAERL

h—

Bl f2REeEHRAZRIAIL.

RSHIN,

——

GMPfraiE1aE, HE

RO NGIE =P %R

iR 1) &8 1 Bk P 5 22
7. RIBHIEEER

PEROS.

EANRHRAEE

BE=ARIEEFTEE. 287 E
1S B ERGMPH
S (BmEFITFEUE) . FEFRERERZEER
IR E EEBIAIE

W BRAEZMm:

MBI RAAET

(BRPEE IR IE K

mn 2 18] IR 7 &

(WmE

mEFHUELESR)
IRAEm R EEEE
8, B8 (KBmEFIFaE) .

ﬁﬂ*ﬂu&

LT EFE2Y

!

R T

mAEFITFAUE) FIE=1FE

Tt {EFK=

R, BL
JRENERE

uE) Hr
42 Syt 57 [k 1P|
aHRE,

88, RS
7 22 (R AE

=) LA uk

BY

SPOPNEIE 9PN

=SB

ILGEHEF . LU RHEHEFRIN. fREITHEE, LT

. KNS EE
ARSI, REEH A
" NRERE, BRILAL
EAERFMFVI MR, E£7-.

=E

SRR E R =
ZEEE, 2F

AT KRS,

BHl. R

ig=g4l

PEE

NE, Bz
FRAIRE, MERITERS
EFERERLDANC

Ba¥z.
EEIRR. I

e == MM h

e

Iﬁ
hﬂ
(df
=

1

B E

JATI. ¥B73,

W7

)"a“:x p 2

ED

=

KRR

- =
nfRE,

B R,

B elFh 5N A E]

256

(1) WA IR

R

BRERR, 2022¢

B,

. EFNAHEIFIFA.
TE, IPIABDEFTEEEARE

ERNEREHKIT "=

NIRRT m

BEaI3CLEREIFIF . BeBRASED A #mENEANTEYD
A&k, ®tbigz A, BRBZSWRRME. Bi%s
R NGB F21 5 13 MaHI 25 a9 & TAE.

(2) FAHERLT

Y

e SEAEREDHARIE (

iBE P B AL

% 75 2 o

Zbc) &Rk

. BxIn
. IRSHINRHR A EE

hiHh&=

20224F Fif

Ee" Uy, 5k

Al

BT A

AU EIE, IMEIEERITIVE
12 SIS RERER T 5 ZRH

| seccame [0
E, |

A5, fEh

A HBADKRERMAUAFTHE, MIIAREE
RGBS RS, BHEBIRE

a4,

= H

=

S10RKFRERSIE, BRIIARITH@m, 277 m

=

(4) KR m3
REBEERER
BERIRPFFRIR;

it

e, =8

PR,

=8 ST NEN

25K,

;B I3

=HA

DA%p

, I RBRBFS4K,

REXENERmMIF, &
REBEREST AR,

=S

RN

WEEEY BAREE 0
i 1P B R
QINGWEN HUFET KELI

\ PV T T

3 -

. I RETE. WM YII000833
: +

h

I

-~

1R & AL

TOIHLANG Ke LI
S MM S TIULE

o |

L ==

e Xt/ B
[ i1 5

AL

EHEE

= tER S

Xaé
R B AR I 1R F = IR

19



7 Bl 5 76 23 Wl

= FE ;
SHAANXI PANLONG PHARMACEUTICAL 2022—':—* E . 7|(:|:

(5) REETE . MATARFERRE) i
WEHPRRHARGIRE TR, HEAHSAaasn, M (1) BEEHEFBFARERARAEE R
Eow ox == e 20226, MPERSHRAAZHBE—ER (R
LHETER) ELRFEARE CEE, BRI
ZERARTIASER. HERE_ERFEE31R 8215 E Bt R ISR S B R

q_}

AR ERZSHEAEETF, sLRSHRNKERXREFES
T = ‘:_:IrJ:ﬁ'Eﬂ + “'“”f”,
i T el Z 1774901, EFES— 5 IR ER SRR iy

RS i emblEdE, R L{FRRiAES R, ® @@ ® @
kPR T B A

=
I

BB FRERERNEZRS¥E (2) SUEARE S NDHiniEERAR
S o 23 | 2 E G A TS 2022%F, NAEUFRESIRAKRMNEFTEAZLD, () @ sresnsenzane = W
T == == 5 rJ>J & s

MNEENBEFZTKE

Ff‘

N2, AR ERTLE

[e T E el Fae NIRRT Ik Kl RBBETF M ARHRRKNSZ RE, ZHEEF
RHZIT Sk E3CLEMB ALY LM PROTACSHIIRIH . 2/ B EWL NEaNSHIRBEREZEZEREE, XU~ mEBlH=

AEH, NTMEATENTHLERINRETZ.
2022F NEI N EB=AREBimN KRRk A RER K.
E7HEHE R B ERREMRE AR L amER. ITRFE. EEDVPRBREEFSER IR

MK BR ARG F PR ISR AR R 57 RITLFARI 23, RERRATLE. WOFH ’;ME ——
F ., WeehizE 8 TIEIRF)HEEH. :zozzmﬁ il ' | | "

REHZ T =R RT A

deth

(3) FmfBEEEB LHSM
HPEFEM PO RIAIEEHFR R
FAHEN (B2 CHRAOEERTEHAR) INF 5
, HEERNEF %O RSCEREHEIT AR
ImiEX, B, AASAXKRBRFEIFFEERT
REMADEHRRIRFER, SR 7 = mEFE
RN RBHTT LU an =3l IS BT FIRN IS I G R IR ESF2R, HEF mISHTRIE.

(6) FMRFARRIF TIEH—Z 5=
BULIRSHIR, Rk FAEHABS7TIRTH]

i

g

FE

(4) MPHHEE, DSENSELEIRE i o
2022F N EERSMBHORR £, RESH. & =

SMiEmIaRE, KIEPEREDHFZS. E| hfgE T B A
o ‘ - ) pama mEEESESS hEREHOZGIE 0 A S OO A S
BRBER ESMRIR SR B (S E T nET, TEEESTS

VFEAFE, SNIEEH. BEREWNENEE R

EVRRATRR, BEEWRFRELmETER,
BREKF A B FHII SIS K.

20 21




7 Bl 354 76 23 Wl

SHAANXI PANLONG PHARMACEUTICAL

(5) ES=EHIELEERESEH
2020FEFKEWH R ER L EREHS
REFZNEMEERFEAEFERETHR, OF
SFREREtRETROEHERE=, 202
AREEtRTHORHEBRE M, &
2022H1 [z, BRAZ)] [HkH]
[ KB EREATOP20/ REERBHHES
£—, HiFMEHN 6.89%, HiFHHAXRFRIE
5, REmEEFE.

o
HY
Tl

(6) BEEtRBERSCIZT,
mA#E—EH X
REHR, B TH®RIK2022(FLE)m®
MERAOREOFR" XS, EFREPRELHES
BERARPEECHFRK2022FEHEHP
AMBERMALES LHEBITFMXEBREAKRE
BlENMNE—FR., B, B tH
WY F20225F17F (Phytomedicine) HiFIpINA
7=, MEF6.656, FCUELEBL CHBEER
BOARYI B TERA, AR RIMEAR{XATLA
mKERE, felFRE TENREBEZTNR

0

=

S DY DY SIS S SR DK K

R Lo
X ek

)

s B4
i

|
|
|
|
1
'1
1

FIEPEFFTFSHIFIAREL
uk B

U ZE: BT P AR SRS Ll f i
Vol A & el e %

EibFig: %

AL o o e 1 BB S B A
il k¥
JERU PR 8 KA R R
BroutHE Iy om0 I X # ¥ UE A Py
i Sl v 1o 4 R T e S e
'i‘m'i'ﬁﬁfﬁﬁ'ﬂiﬁ il

ERAEE: -0 - 4
if B 9 : 20220106

BEEEREZ

=]
Phytomedicine 105 (2022) 154360
Contents lists available at ScienceDireci rl’lj_lrI:IZI
Phytomedicine
El \Ir VIER joumnal homepage: www.slsevier com/lacate/phymed
Original Article 3 )]
A discovery of clinically approved Panlongqi Tablet for repositioning to ke

treat osteoarthritis by inhibiting PI3K/AKT activation

Lu Wang ™", Panyu Xu", Ying Xu™ , Ruigin Cui ", Yibo Yang *, Zhao Zou ", Hangian Du ",
Chunyan Zhu Guoxin Z.hang . ngfm Han', Na Lin™
* Insringte of Chinese Mareria Medice, China Academy of Chinese Medical Sciences, No. 16, Nandanofie, Doagshimenned, Beijing 100700, PR China
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ARTICLE INFO ABSTRACT

Keywunis: Backgroumd: Panlongql Tablet (PLOT) Is a Chiness patent drug composed of 29 kinds of traditional Chinese
Metwork pharmacology medicines. Clinical practice has shown that PLQT can relieve osteoarthritis-caused joint pain, but its effects and
Osteoarthritis mechanisms in other pathological links of osteoarthritis have not been characterized.

::nhmq’[:::'h g Purpose: The purpose of this study is to reposition the pharmarodynamic effects of PLOT through network
Cartilage pharmacology analysis combined with experimental validation, and also 1o preliminarly explore its possible

Subchondral bone mechan ism.
Methods: On the basis of integrating the relevant targets of PLOT in mubtiple drug databases and ostecarthritis-

related targets in the disease database, an interaction network of related genes was constructed, The hub
candidate targets of PLOT in the treatment of ostenarthritis were determined by calcnlating the main network
topological characteristics, The specific functions and pathways of these targets acting on ostecarthritis were
modularly analyzed. In addition, the modified Holth-induced rat model of osteoarthritis and IL-1p-induced in
vitro model of csteoarthritis were established to further validate the potential efficacy and possible mechanism of
PLOT.

Results: A votal of 138 key targets related to osteoarthritis were selected based on topological parameters, and
their biological functions were mainly enriched in foir over-expresed modiles of cartilage degeneration, in-
flammatory response, immune response, and subchondral bone metabolism. The hub candidate targets had the
highest enrichment degres in the TLR4-RACI-PIK3CA-Akt-NFcB signaling axis of the PI3K/Akt signaling
pathway. In vive results showed that PLOT treatment significantly inhibited the degeneration of proteoglycan amd
collagen in the cartilage of osteoarthritis rats, suppressed chondrocyte apoptosis, and reduced the Mankin score
of joints, Moreover, PLOT alleviated synowial inflammation, reduced the Krenn score of synovinm, inhibited the
formation of osteophytes in osteoarthritis rats, reduced the bone mineral density (BMDY), fractional bone volume
(BY/TV), and trabecubar thickness (Th.Th.), as well as increased the trabecular separation (Th.Sp.) of sub-
chondral bome and the thickness of the subchondral bone plate (SBP.Th. ). PLOT suppressed the expressions of
TLR4, RACI, PIK3CA, p-Akt, MMP-13, and ADAMTS-5 in the cartilage, and inhibited the expression of NFxB p65
in the chondrogenic nucleus, Meanwhile, as downstream effector factors of the predictive pathways, the levels of
serum interleukin-1§ (IL-1§1), tumor necrosis factor-a (TNF-a), Interleukin-g (IL-6), nitrlc oxide (NO), and
prosaglandin Ex (PGE;] were decreased after PLOT treatment. In wiro results also showed that PLOT could
inhibir the expresgion of key profeins and downstream effector factors of the signaling axis, and rhis inhibition
disappeared when pathway agonisis were added.

Abbreviation: PLOT, Panlonggi Tablet; ETCM, Encyclopedia of Traditional Chinese Medicine; TCMIP, Integrative Pharmacology-based Research Platform of
Traditional Chinese Medicine; HPO, Human Phenotype Ontology; OMIM, Online Mendelian Inheritance in Man; TTD, Therapeutic Target Database; GO, Gene
Ontology; KEGG, Eyoto Encyclopedia of Genes and Genomes; MX, Meloxicam; 1L-6, Interleukin-6; ECM, Chondrocyte extracellular matrix; PGE;, Prostaglandin E;; IL-
1, Interleukin 15; THF-u, Tumor necrosis factor-s; NO, Nitric Oxide; BMD, bone mineral density; BY/TV, fractional bone volume; Th,Th., trabecular thickness; Th
Sp., rabecular separation; SBP.Th., thickness of the subchondral bone plate; AOD, Average optical density: CVF, Collagen volume fraction.

* Corresponding authors,
E-mail addresses; vxu@ iemm.ac.en (Y. Xu), nlin@icmm.ac.cn (N. Link
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Conclugon; PLOT exerted pharmacological effects on the key pathological inks of ostecarthritis including
chondrocyte apoptosis, exiracellular matrix degradation, inflammation, and subchondral bone metabolism by
inhibiting the TLR4-RACI1-PIK3CA-Akt-NFxB axis-related proteins.

Introduction Chinese Medicine database (ETCM, hirps/Swwwtomipoeny ETCM ),

Osteoarthritis, a chronic degenerative disease caused by the inter-
action of multiple risk factors including excessive joint strain, obesity,
mechanical trauma, and aging (Chen et al., 2020), is commonly char-
acterized by articular carilage degeneration, synovial inflammation,
osteophyte formation on the joint edge, and aberrant remodeling of
siibchondral bone (Kaneko et al., 2013: Shu et al,, 2016), Non-stéroidal
anti-inflammatory drogs have been widely used as a pharmacological
treatment to alleviate the inflammatory pain caused by ostecarthritis
(Bindu et al,. 2020), Nevertheless, prolonged exposure to non-steroidal
anti-inflammatory drugs can cause gastrointestinal adverse events such
as gastrointestinal bleeding and perforation and also increase the risk of
cardiovascular diseases (Patel et al., 2020; Cooper & al., 2019). There-
fore, the development of reliable and safe drugs with significant curative
effects has become a research highlight in ostecarthritis management,

Even if the pathogenesis of osteoarthritis has not been completely
revealed, existing studies have associated the pathogenesis of osteoar-
thritis with diverse pathological factors including inflammation, meta-
bolism, and oxidative stress, notably the inflammatory factor (Kulkami
e al, 2021} Varnous internal and external factors stimulate and main-
tain inflammation, thus inducing pain in patients with ostecarthri tis and
exacerbating the destruction of hyaloid cartilage in joints, In addition,
inflammation participates in multiple pathological links of osteoar-
thritis. As a classic signaling pathway involved in inflammation regu-
lation, the TLR4,/PI3K/Akt/NFcB signaling pathway has been proven to
trigger the onset of ostecarthritis. Activaton of the
TLR4/PLIE/Akt/NFB signaling pathway not only induces the release of
pro-inflammatory (actors such as nitric oxide (NO) and prostaglandin Ez
(PGEz) but also promotes the increase of matnx metalloproteinases
(MMPs), thus enhancing the catabolic activities of chondrocytes and
ultimately inducing the occurrence of osteoarthritis (Kim et al., 2006),

The combined application of multiple drugs under the guidance of
the haolistic concept of traditional Chinese medicine (TCM) has shown
significant clinical effects on the prevention and treatment of osteoar-
thritis. Panlonggi Tablets (PLOT) is a Chinese patent drug composed of
29 iraditional Chinese medicines as shown in Supplementary Table 1,
most of which are precious medicinal matedals in the Qinling region. It
has been approved by the State Food and Drug Administration (SFIA) as
a Chinese patent drug for the treatment of rheumatoid arthritis, lombar
muscle strain, fracture, and soft tissue injury (Approval Nog
Z61020050). The effect of PLQT on relieving joint pain and swelling in
patients with osteoarthritis has been well-documented in clinical studies
(Ma et al, 2020). However, the role of FLOT in the key pathological
processes of osteparthritis, such as cartilage destruction, cartilage matrix
degradation, and subchondral bone remodeling remains unknown, and
its mechanism of action has also not been systematically revealed.

Herein, this study repositioned the pharmacodynamic effects and
predicted the possible mechanisms of PLQT in the treatment of osteo-
arthritis, which shall contribute to identifving safe and potent agents fior
the prevention and treatment of ostecarthritis, as shown in Supple-
mentary FIG 1.

Methods and materials
Nemwork-based drug repositioning
Collection and screening of potential targets for PLOT and esteoarthritis

The active ingredients and potential targets of Chinese herbal med-
icines in PLOT wene retrieved and collected from the Encyclopedia of

Encyclopedia of Traditional Chinese Medicine, Integrative
Pharmacology-based Research Platform of Traditional Chinese Medicine
(TCMIP, www.temip.cn), and related literature databases (Zhang et al.,
2021). After integrating the above results and removing redundancy, the
candidate active ingredients and candidate target genes of each Chinese
herbal medicine in PLOT were screened out.

Osteoarthritis-related symptoms, phenoty pes, and disease name field
information were collected from the Human Ontology Phenotype (HPO,

hitps:/ /b po.jax.org/apps), DisGenNet (https:/Awww. disgenet,
org/search), the Online Mendelian Inheritance in Man (OMIM,
hitps:/ fomim.org/), Therapeutic Target Database ETI‘D hit db.Idrb
lab 1), Gt-neCards {hitps W, BETH 1/}, and literaiure

d.ambases Then, the corresponding gene mmrmatlm was extracted and
osteoarthritis-related targets were integrated from the above-mentioned
databases, The duplicate targets were merged to remove redundancy,
and finally, the osteoarthritis-related target genes were oltained (Han
et al., 2021).

Nerwork construction amd analysis

PLOT-related targets and osteoarthritis-related genes were intro-
duced into the pmte-.in interaction network analysis database (STRING,
https:/ fstring-dboorg /) to construct the protein-protein interaction (PPI)
netwaork (Li of al,, 2021). The value of the topology attribute in the PPI
network was calculated, and the target point whose degree of node
connectivity, closeness, and betweenness exceeded the median value
was selected as the hub target of the network.

Grene ontology (GO) and Kyoio Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment analysis and network construction

The proiein interaction relationship was Imported into the Cyto-
scape, and the Biological Network Gene Ontology (BINGO) plug-in was
used for functional enrichment (GO, p-value < 0.05) analysis on key
targets; then, the protein interaction relationship was entered into the
DAVID Database (hitps://davidnciferfgov/), followed by pathway
enrichment (KEGG, p-value < 0.05) analysis (Zhang et al, 2020),
Combined with the pathological characteristics of osteoarthritis, the
enrichment results were modularized to draw the network diagram of

PLOT- target-pathway.
Experimental validetions

Drug and chemicals

PLOQT was provided by Shanxi Panlong Phamaceutical Group Co.,
Lid (Shangluo, China, BP;20,190,801, HPLC analysis example in Sup-
plementary Table 2, Supplementary FIG 2, and Supplementary FIG 3].
Meloxicam was provided by Qilu Pharmaceuticals Co., Lid (Jinan,
China). Rat-1L-6, rat-PGEa, rat-IL-1ji, rat-TWNF-a, and rat-NO enzyme-
linked immunosorbent assay (ELISA) kits were supplied by ElabScience
Biotechnology Co., Ltd. (Wuhan, China). Human-MMP-13, Human-
ADAMTS-5, Human-PGE;y, and Human-TNF-x ELISA kits were supplied
by Mibio (Shang hai, China). TUNEL apoptosis detection kit was supplied
by ElabScience Biotechnology Co., Ltd. (Wuhan, China). Masson
Trcolor Styling kit was provided by Beijing SolarBio Science and
Technology Co., Ltd. (Beijing, China), Anti-TLR4 (ab17274), anti-RACI
(ab97732), anti-PIK3CA (ab40776), anti-p-Akt (ab38449), anti-
ADAMTS-5 (ab41037), anti-MMP-13 (ab39012), anti-Phospho-NF-«B
(ah53489), and anti-NF-xB (abl 6502) were all from Abcam (Cambridge,
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