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B E B #iTHHE R (Gutongling, GTL) 7 1677 & & 4 % Zm i EfE AHLE. Ak H 50 R
C57BL/6 #EM /N R AL 4 5 4 (72 =10): fRF A4 (Sham 41 ) . HEA L (Model 41) . ™ Kb 4
(ZAH). BRRH(GTLA ). B R+ KBB4 (GTL+ ZA 41 ). % Sham 4 4F 4 # PBS B 4,
HAR B4 KT RIRRE A Lewis-LUC &M, KA von Frey 44 22 I (U M/ BOR R B AR
A, HRE DS NS B 44 R /MA F-actin 37, SLEH 8 E 8 PCR i 5 %.9% 414k v 46 M &4
MNRERMEFEFALFELSE ovp3. B M AR K AR K 2 (PyK2). B & B ¥HH Src. Casitas B
40 b BB F R & B (Cbl) mRNA K& A &k AKF. R 5 Sham 4 b4, Model 41/) &3 £ & AU,
FEAE T (P<0.05), HEHEEF 14 K: B465 T HANMME EERK Model LLH5 (P<0.05); ZA4S
GTL LA A Y %54 21 X: GTL + ZA 4N HER AL HAH A& (P<0.05). 5
Sham £ th %5, Model 41 F-actin 3F 4549 Z # . avp3. PyK2. Scr. Cbl mRNA ik K& A 36 % 75
(P <0.05); GTL + ZA #4 F-actin I’ & 425 AHFBEEH L . avp3. PyK2. Scr. Cbl mRNA &K ik K &
BRE R R T (P <0.05). i FR R 7 T Ak P45 F A 2 avB3/PyK2/Sre/Cbl i B4
F-actin 2R ol 42 2| (R 7 1EH }Mﬁmmﬂ%%%%ﬁf

kIR MEEEY; BR, BRRY; WRB®; ovp3 #E; F-actin 3

Gutongling prescription alleviates cancer pain induced by bone metastasis from lung cancer
through inhibiting avp3 integrin pathway *
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(' Department of Oncology, Yueyang Hospital of Integrated Traditional Chinese and Western Medicine, Shang-
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Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China)

Abstract Objective: To explore the potential mechanism of Gutongling (GTL) prescription in the treatment of
pain with bone metastases from lung cancer. Methods: Fifty male C57BL/6 mice were randomly divided into 5
groups (72 = 10): Sham group, Model group, zoledronic acid (ZA) group, GTL group, and GTL + ZA group. Ex-
cept for Sham group, which was inoculated with PBS solution, the other groups were inoculated with Lewis-LUC
suspension of mouse-derived lung adenocarcinoma cells. The mechanical pain threshold of mouse plantar was
detected by von Frey filament pain meter. The morphology of F-actin rings of osteoclast pseudopodia were
observed under confocal microscope. The mRNA and protein expression levels of avf3, proline-rich tyrosine
kinase 2 (PyK2), Tyrosine kinase Src, Casitas B-cell lymphoma family protein (Cbl) in the tibia bone tissue of

the left hindlimb of mice in each group were detected by real-time fluorescence quantitative PCR and immuno-
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histochemistry. Results: Compared with Sham operation group, mechanical pain threshold of mice in the Model
group was decreased after modeling (P < 0.05). On the 14th day after modeling, the mechanical pain threshold
of each intervention group was increased as against the Model group (P < 0.05). On the 21st day after mod-
eling, the mechanical pain threshold in the GTL + ZA group was significantly higher than that in the GTL
group and ZA group (P < 0.05). In contrast with Sham group, Model group had a complete F-actin ring
structure, avB3, PyK2, Scr, and Cbl mRNA expression and protein staining intensity were increased (P < 0.05).
The F-actin ring in GTL + ZA group was significantly damaged, and the mRNA expression and protein staining
intensity of avp3, PyK2, Scr, Cbl were significantly decreased as compared with those in each adminis-
tration group. Conclusion: Gutongling prescription may play a role in bone protection by regulating the avp3/
PyK2/Src/Cbl pathway in bone tissue and inhibiting the formation of F-actin ring, thereby alleviating the pain of
bone metastases from lung cancer.

Keywords bone metastasis of lung cancer; cancer pain; Gutongling prescription; zoledronic acid; avp3 integrin
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Ak /NG i 2 T o5 LU AP 85%,  JF L2 H Bk &I
B (30%~40%), 7 4b B 1% 7% O iR Il e 2 K H %
NFET- I E R U, filiges B R N K E 2 %5
HRERITEE, AEREAEEYEERK Y. AT
EE ot B R 1RIT %, RO (B RS
LR R R D ik SR A AU IR 2
ISR I IR S 2, 3 I A A PR P
F IV, R B 0 B R IR S L v
ITE R SHEE . (K R B R 2
A R EERUBREIE IR L I 57 BETE RSN KON,
fERERIEIT M &1k, MmBURROR . B
& H A R a7 U — A M T ) A, R SR
IR 2 R 4 B B

G R AR B e R R T LA D < iR
JH - 8 - R PR B AR R e e R A
MR B IR, SRR A K I, BRI
PERESE, SECE BN, R SRS R R R
P, HBOE )RR 4 T R R U T
T, T 5 AR I D ARSI o, 7E
B 4R LT R R avp3 BE R, ATUNS
FH AL B 1 R o P Ak 22 &85 0 S8 L 3R 5 T R £ A2
M, EEIE TR R, IR E X s
i R 2 M PN R O B R S R B SR AT R
TAR o TR A 0 286 B AT O S AN T R B 4
MOHEAT B VR ARG TR A Sk . AE AR, avB3 B
B R WERERS 55 S F UL L 5/ MAE I TE B
HoBEMERER. mHMREN, GH ovB3 B4
A FR AT DAl 4T R R T

B9 R T UL AN RE R S, DAbE
FERG, BERIEZONIEIT R, RIERBHRYE LT 4

Hh R R T AR IR ME U IR T I R R R N &
B HIT B e T o AEFRATTHT A B I R XS BT 5
s B IR R I R B IR VA T R IR e A K
(T 2R ) B BeAt,  RARAE R I R T
15 RANKL/RANK/OPG 3 8 S 1 B 4 ff A= B 1)
THEF, AN R A A7 %k U R 4 i A
BHERM T HERIRES, BB R RER
REFIFR s, il s R PR . HAlE
I R 7 A B A4 PR IR SO R AN T A . AR
20 4 M i R R T I B R P B B AR L
i, PLLERT AR 73 AE b, R Lewis filifie 40 f
3. C57BL/6 /N Bl & e w2, A B R
JrdATIRIT . AR A 0 R OS8R 2 T avB3
BEFMERNVIN, NI Z WG R S 2 AL
WK .

1. B Ko A0 bk

C57BL/6 HEPE/NE, JE# 4~6 F, 50 A, &
# (20+2) g, Specific pathogen-free (SPF) 2, I4H
il RGAEMFHARA R, LRI = Uk
S SCXK (JF) 2018-0003 . 475 T Filg i BE 2y
KEZM B R U R g A B b5, SesshifE
FVFAMIES: SYXK (') 2018-0040. 77721
SPF 2 fsdftgrf, & H 10 h N TIRB, =PNEE
N25°C, BN T0%. ARWTFLE i R 25K
e 3 BH A G 2 45 A IR B S B B A6 B 2 A 2= T Ak
(YYLAC-2019-002).

TR BEFFRIC/ N BRI Lewis 4R & 2LL-LUC),
ft5 9 GF401, MWH S LAEMRHE AR A F .
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4 8 9% )7 ¥ 2LL-LUC 40 B & 10% JiG 4 I 35
) DMEM X 7:3E557%, I+ 37°C, 5% CO, K5 7+H
i FRAEAR.

2. i &

B R 7T IR EEE (8030721097) 15 g, WEAD
(8010861097) 15 g, B H#R4H (8090321157) 9 g, %
IR (8080981017) 2 g, )15 (8010671037) 9 g,
#1512 (8010681037) 9 g ZH ik, i EifErEE 2y ket
I B PE R A A R B 2 s e it IR E A R
2 (2009) 35 BRI HLAL th 24 i 2 5 4 BN )
BORAIE P, RIER AT . PRI 3 5
Zi4AbT7 BN 10 574 /K29 30 min, 2 KETF G
Smin, OCKRET 45 min, AH1, 2AdJE; KBk
PN 5 k&, BESE L IREE T W2 K
VIR S) G B T 28 RAURAE R 148 ml, BCRCH
2512 gml BIPZ, 4CET . TS MR R R
B % 4 mg, H20041953) T 0.9% NaCl %+
B BN 0.01 g/L, BUECHLH .

3. EERG R A A

avB3 Pk (MAB1976, 1:1000, 3 [F Sigma-Al
drich 24 #]) 5 PyK2 HL 4k (sc-1514, 1:600, 3 [H
Santa Cruz Biotechnology /A ] ); Scr #itfA (ab230914,
1:100), Cbl itk (ab32446, 1:200, FE[E Abcam AF]) ;
TRIzol RNA 7 Bk 71 (fit*5 T9424, %[ Sigma-
Aldrich A7) 5 RN (R232-01, 7o 5L ik ME
AR AR A T ;. RT-PCR 47| £ (11203ES03,
AR ER A F) 5 Actin-Tracker Green-
488 77 & (C2201S), DAPI Bt (C1006), L i
HAREVHEHARFRAF; H5:A DAB & A&
(DA1016), Harris /5 A 2 4 47 (G1150), dbH =R
KEREARAA; D-KHAFEHEE (40902ES03,
A MBHARAFD .

CellXpert C170i 21 Jfd B 7% 4, 4% [E Eppendorf
NFE]; TCS SPS JL A B, fEEH Leica Al
QuantStudio 3 SEW] 5¢ 5 & PCR 1%, 3% Thermo
Fisher /2 #l; von Frey 414 22 1 JE X, 3% Stoelting
/\#); IVISLuminaL T Series I /NEIITE AR A% 4%,
2% [# PerkinElmer A &]; Pannoramic 250 454
i1, CaseViewer 2.4 F45 W4k fF, &) 4 F] 3DHI-
ESTECH A 7.

4, 5321 L IERR

50 H/INECR H BEAL A 7 R IE BN L BT R4
(Sham #)  #EZH (Model 41) « ‘B9 R 4L (GTL 41D «
MERIEIRZL (ZA 41D HRR + MR (GTL+
ZA ) , 4 10 Ko Bk Sham 4145 700 PBS &
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WA, oA %% 20 357 BROUR il B 41 i 2LL-LUC %
MO A . SR Al 1 A A e vy e MY
U5 fii R 40 B 2LL-LUC #HAT KBy 855, s
Y0, 37°C, 1000 rpm B0 5 min (55042
N 12.8 cm) , Ha, PBS ZXKiGVE, mEMBER
YT A 2 X 10° AN /mlls 7N BN S 36U e R )i
FA 1 ml S5 88T Sk &/ N R G R G RN R
R, SR A P WA TR N Y 25wl e A
a5 GENHT, EEERERS AR 1 pl B4R
KIS, 1 pl S 10 pl PR RERD , RS
R R 5T 22184k . Sham ZH45 T 245 & 1{) PBS 1
REBEBL, 1 A5/ RIEEES D 5 R IR
(150 mg/kg), 15 min JGAT/ NP iR pAg, vl
W52 2 il B AR R RN A RO RAR OLE D,
BT W A AR R ) o

5. 482771k

EREE 2 HEATFRA AT, RAELKs)
PR 255 U, N RO 2575 RN 24
1) 12.33 ff, HIAIGIKSERGH . GTL A4 T8
R12gkgd #EH, FH1IK, 21 K; ZAH%
TR BEIR 50 pg/(kg-d) BEEES, &3 H 1K,
L7 GTL + ZA U478 i R B B Ak B iR
JG fs i i, R AR B s Model 44 11 Sham 40
95 F [FIAARAR R A AR KR 8 BRI s v A o

6. MELHE bR 5772

CRUGEEHREEE 2 K, R SIARE G F VR RN BR A
B, SERIAN R E G R AR A,

Luminescence

2500

2000
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1000

Counts

Color scale
Min =138
Max = 2554

B1 DRI E RN IE
(A) Sham 4; (B) Model 41
Fig. 1 Fluorescence in vivo imaging of mice
(A) The Sham operation group; (B) The Model group.
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HEEHLIEI 6 R HLBRA TN -80°C Uk A IR A7
#Hs x4 ABALMRA, BUWERA 4% £ R

FH B VA YL 7 o
(1) von Frey £F4E 22 PR AP /> B2 JEE B
I A

KN E T HA R RS RRSE B S em X
8 em X 11 cm I TG i W B3 @ g /N B BRAE, E =
2 FR AT N IE M 30 min 5, SR ASE RS )
von Frey 4122 (0.16 g, 0.4 g, 0.6 g, 1 g, 1.4 g, 2 g)
i R B 380 =P I FH A ) 17 52 28 T 7 1) SR/ B
7 Ji T B S R R, AR R R S ok, U
BN 1~2s, [Al—422 2 IRASFREIA R 5 s, A
[ £ 4 22 B RS 5 min, WS/ SRR SRS /N
BUR BB Vo0 0 5 5 ORICE 3 ikbL b (F
3O NRBEALENE, M) von Frey 412225
P B AE, A R S KRG 2 g 1D To e R IR
M2 g i A/ UM BIE . 23 TIE BT 1 K,
WRUEH 7 R 14 K. 21 REFATR.

(2) WOt R NS E 40 fOh /& /MA F-actin
WK

A i ] 58 1 8 AH /N BRI TR B i AR DA
VIR, EMZWIRRE, e S5 H 10% L
FIME=WB AR E 2 hy FEEMIE, PBSIEE3 K
JE I\ Actin-Tracker Green-488 (5 pg/ml) 4% 1 h;
Veisk 2 ¥kJ5, I\ DAPI (5 mg/ml) HEAT 40 A 4 (o,
FEIREOCIFE 10 ming PG H 50% Himd 7
TP RME, REBEKSH, WEROCEE K
I 40 HE IR BB A7 i 5 1247 40 A

(3) LI 9EE R PCR LK

12 F NCBI Wi }2 7£ Primer Bank %% 4 3K Bt H
MEE G, B EEEY TEAR ARG K. At
FEH A F R H AR mRNA [ 520 %€ % 5 & PCR
I FI R 1 Fros. R Trizol VAR B H /N i

&1 qPCR 5I¥F4
Table 1 ¢PCR primer sequences
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J2 G R L4 RNA, I R I s 2 5 il o 1)
cDNA; & HE qPCR SNV kAt: TiAEPE—95°C 5 min;
BPE—95C 10 s; B KIEM—60C 30 s; FHH—40
ANMEI; ¥ GAPDH BB AN RN SN, Bl &
HHEH 2- AA CtiZs, Geit oA B IEE R RIEKF

(4) A AR B AH 23 avB3. PyK2,
Scr. Cbl FFRIA

V& /N S5 IR R S ) A i &
KRG B TRy N TR EE, R AEERT
AHJE, PBS iEPE 3 K (B 5 min) J&, WA
T P 905 ot A 4K A BV R IR BE R % F 25 min,
PBS J&¥E 3 ¥k (BRI 5 min) 5[] I 3% BSA
PBS VAW, ZiRE M1 30 min: FEH WG, INAE
MIEI—dt, 4CRIKELR. KH, FHi—Ht
Je, MIANFHRN i, ZEIRFEKEE 50 min; 7+ 91
JEII DAB K, WAE T EEHE AR E, HX
KR a; F Harris 5K 282 41 fi% 3 min /245,
HokKEE, FAGRE, WK, BIESHME W
%%, Pannoramic 250 5tY) A ARG R &, FHH
V1.8.0.112 hiz Image J A R H (BRta )
R E (integrated optical density, IOD).

7. Gt E T

K- H Graphpad Prism 7 B fF40 BT 808, 74 1F
SomEEE RS + bRk 2 (X £SD) %
TN, PR ALIE] LR F P ARST AR A ¢ K5 AL
BER XU 27 25001, 2118 P LR A Dunnett
RS . P<0.05 NEFAGI R L.

s R
1. 22N BB UAMOIRS 1R L

VUZHIE RN BT 58 10 R A A HII B K IEAT N,
RIE G BHAT W2 HRIEER EER, H

A IEFIFFSY (5" = 3 RIIFFH (5 = 3) PR
A Gene . , , ,
Forward sequence (5' — 3") Reverse sequence (5' — 3') Product length

GAPDH GGCAAATTCAACGGCACAGT ACGACATACTCAGCACCGGC 128 bp
avp3 CGAGTGCCTCTGTGGTCAAT AGAAGTCGTCACACTCGCAG 83 bp
PyK2 AGATTCCCGACGAAACCC CACGGCGAACATCCAGAC 350 bp
Ser CATCCAAGCCTCAGACCCA TGACACCACGGCATACAGC 251 bp
Cbl GGACCAGTGAGTTGGGAGTTATTACT GGCAAGACTTCACTGTGAAGTCA 81 bp

avP3: BEAER avp3: PyK2: & HEMRIVERZRRIN 2; Scr: BEEMRMES Src: Cbl: Casitas B I CR KR EA

avpP3: integrin avB3; PyK2: proline-rich tyrosine kinase 2; Scr: tyrosine kinase Src; Cbl: Casitas B cell lymphoma family protein.
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LR A A o &AL/ B S T A2 R AT i 18
BRI (L 2) , Sham ZH /) R B A&
PPRE, WA, HR48NE 7 HIFGHE
LT Betath, Model ZHIEEN 0N . BS540 4T,

—&— Model

—— GTL + ZA

—¥— ZA

—e— Sham
—a— GTL

N
o
]

N
[6)]
1

o
3
1

Mechanical withdrawal threshold (g)
o
1

Time (days)

——
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55 Sham ZH EL %5, Model 41 /)N 5 385 452 i AL ko R0 1
TFE (P <0.05), @R 14, 21 R: 5 Model 41
Lo, & 45 25T T AL IR B AE T+ & (P < 0.05);
ZA 15 GTL AR BEF Y (P > 0.05). 1EM)E
21 K: GTL + ZA HHLIJE BIE S GTL 4. ZA
HE R (P <0.05).

2. % 2H /N BRIE B A SRR R Al O R S iR
F-actin ¥f EL 8

BN R G IR R A B FHbRAC Skt
H IR 5 F-actin 5 15 (45¢ 6 YLKl DAPI 45
WML R E 5, LERER RS T U
R CWLE 3, MR AT KSR s &
[ F-actin 540N FATHES ], 24122 REIRE
%o 5 Sham ZHEL%E, Model 49 F-actin 282347 T4
M JE 2, e Ay, eEdniith 2 F-actin 25
SR, JAREA KEN A4 AG 5 Model 41 ELE,
B YT WA F-actin RECR D, HIEEARE
B, W, FREEAOEN AR R:; 5 ZAH
[b#%, GTL 4 F-actin SR FE 2L, GTL + ZA

B2 #AUMRIURmREL 4 (7 £5D) ‘ ‘
*P < 0.05, 5 Sham ZLHILL: P <005, 5 Model 4 F-actin ¥ i R F2 FE A0 B . 5 GTL 41 L %L,
AL 2P <005, 5 ZA 4L GTL + ZA %l F-actin B SR .

Fig. 2 Changes in mechanical pain threshold of mice in each 3. BN RIRE 40 avB3. PyK2. Ser. Cbl
group (X £SD) T N o
*P < 0.05, compared with group Sham; P < 0.05, mRNA ik A
compared with group Model; “ P < 0.05, compared with BN JE R 4 RT-PCR &5 RA G011 &
group ZA. BCWE 4) , 5 Sham 4. Lb 8, Model 4H avpB3.

Sham Model ZA GTL GTL + ZA
- ---
- | ---
Merge . " /,
e , r et 1 100 4im
B3 A/ R AL A 2 /A F-actin 35 Chi )X = 100 pm)

Nuclei A A A MLATIE%; F-actin 24 F-actin B 4LEE [1; Merge AP E B GG KIMG; £LEFLFT4E N F-actin 3f;

T ERE A R A L A

Fig. 3 F-actin ring of osteoclast pseudopodosomes in the tibial tissue of mice in each group (Scale bar = 100 um)
Nuclei refer to the nucleus of osteoclast; The F-actin is a F-actin skeletal protein; Merge refers to the merged image of the Nuclei and F-
actin rings; The red arrows refer to the F-actin ring; The yellow dash lines are the longitudinal axis of the osteoclast.
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M Sham H Model W GTL
HZA B GTL + ZA
40+
_ 301
[5)
>
o
<
&
£ 20+
(0]
=
©
@
10
0_
avp3 PyK2 Scr Cb1
4 FAHPNRBEALF avB3. PyK2. Scr. Cbl mRNA
FIL AL (X £SD)

*P < 0.05, 5 Sham #iAfILL: P <0.05, 15 Model
AILE: ©P<0.05, 5 ZA 4Lk “P<0.05, 5
GTL ZHAHLL

Fig.4 Comparison of avp3, PyK2, Scr, and Cbl mRNA
expressions in the tibial tissue of mice in each group
(x £SD)
*P < 0.05, compared with group Sham; ‘P < 0.05,
compared with group Model; © P < 0.05, compared with
group ZA; “P < 0.05, compared with group GTL.

PyK2. Scr. Cbl mRNA £i& Eiff (P < 0.05); 5 Model
LI, &45254] avp3. PyK2. Scr. Cbl mRNA #
BRI (P<0.05); 5 ZA A, GTL 4 avB3.
PyK2. Scr mRNA FKiAFE, GTL + ZA 4 avp3.
PyK2. Scr. Cbl mRNA & FF# (P <0.05); 5 GTL
HELH, GTL+ ZA 2H ovB3. PyK2. Scr. Cbl mRNA
FIE FREIHE (P <0.05).

4. AN R B E AL F avB3. PyK2. Sers
Cbl HHFRIE LR

o P8 AL o B - 2/ B I R B 4 a3
EE AR E A, avp3. PyK2. Scr. Cbl E H
EEEMAABTAEE L, RHERERE (L
Bl SA) o I R AT e 'R
#r (WL SB) , 5 Sham 41EL#:, Model 41 avp3.
PyK2. Scr. Cbl &5 [ 44 (a5 fE I i TH 7 (P < 0.05);
5 Model 4105, #45252H avp3. PyK2. Scr. Cbl
EAQTRERYS (P < 0.05); 5 ZA 4, GTL
4 avB3. PyK2. ScrEHGLEREN M, GTL+ZA
4 avp3. PyK2. Scr. Cbl JeifR FEAE (P < 0.05);
5 GTL 4Ll 8, GTL + ZA 41 avB3. PyK2. Scr.
Yt A BH B PR (P < 0.05).
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Wi

R ATEIRIT B R E EEAEH, R
Haita. BEER/DN. TR S MRt .
g T 4 A ERAR IR ME B AR PR 1 PR 2 E ST MR R T
2, NI TR E T E “CuE” o,
2R DL NS, FERE. I, RIENER, B4 IH
e ) A R ARG . DURNE SR
¥, BB IR, RIS AR T ERR T . AR
HARERER, BRI WRBER &S H 23
AP o e B e RS A /N RO BB, IR O 2
IMESER, HIBA AT HRAT MR, FHRR
J7 5 MR BERR 4 SRR ABL, PR - 4h 2 A 3L R IR
BRI BURIER, WATE BEAHEER.
50 B e R T4 R — MY, R R A ek
IR G T At R B B R R I R R 3 . B
R T EERR AR B AN JIES EEE
SR, BARZY B AR RS, RIS KB BT 1
/AN BRI A R B A R A, BRARED
BUBPTAAER " )1 e i BT S0 K R
PR SE I A, B R B S SR AR R A 1
BRI, B8 R 5 o Je e A AT e O B R
MNFEH K.

B E R T B AREPRES, BT
RPN DA A, A R A P ) %
B RO A AR RRAT 0 IR T RE R, A AU K
— MR RINLEN B 451 e M. PR /IME
KR INE T BRI, NS XY RS A, wE
Y ATE 2 R A TR S PR T A AR
ARG R RI, HRRAH. MRBEIRA UL A
FHZG2H 0] WA A F-actin M EAEEE, Wi, HIE
24520 F-actin IR FEEERCRH s B R 415 e
KIEIR 2 F-actin LSl 7 EIm R, Mk
IR S Bk FH 243 350 e 40 o sk B A4t Oy J2 /N Ak 25 4 T
Fi, T R A R R A B R RIS D R, HLBRA FH 24 A%
R BEAE JE AR 70 R B0 B WD AL S I o) i 4
Mo A ARG S A R 2 E R, B S AR R BEZE
) 2 AR AN S AL ROV 1Y, ASHIE 7 4 SR A D
I 8 5 FO bR v A A R T RE T R S O R I
TR OC 6

Tl B 40 MO 2 MR T B RE H avB3 BE S R
REEL, En LA T HLEN R A R A 22 5 4 I
W REERERZEE R .. avB3 BEREWE AL
IR, AR A B O AR R R O oy
F, FHWT avB3 AT 520 O 2 /NMA B TE e 15 4 i
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Scr ¢

Cb1

B ®mSham M Model EmGTL
mZA B GTL+ZA
20000+
()]
£ 15000
c
=
w
(@]
I
% 10000
[}
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p=]
e
>
(m]
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Cb1

avp3 PyK2 Scr
(38 BRI TR U M BE AR B PO, AR avp3
I P 15 5 AT LB I S 40 A Ca™ /T, T
B VR NS R &R A Pyk2, Pyk2 FOVEAL R LLIE
S c-Src Y ZEEE R Cbl [ BERR AL, B 7E avp3 M1
FH R JE B PyK2/Src/Cbl 43 F R &), JHohE 285K
HSAE, A& EME. 5 LRI R —
ES O N W= s 24N x5 ) ) =T = S
HavB3. PyK2. Src & Cbl mRNA ik K F 4t
MET R, WENMEESTEANESZ . BAAH
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Fig. 5 Comparison of avB3, PyK2, Scr, and Cbl protein

expressions in the tibial tissue of mice in each group
(x £8D)

(A) Immunohistochemical staining image (Scale bar =
200 um); (B) 10D statistical analysis chart of protein.
*P < 0.05, compared with group Sham ; “P < 0.05,
compared with group Model; “P < 0.05, compared
with group ZA; “P < 0.05, compared with group
GTL.
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B6 HI AT I avB3 B SR A0 MO8 M BIR IT IR B RS PR I s R

it e R PR R A 2R 3 A R O Fob R0 4 B 7 A S LG IR SRR I R RIS A R avP3; @OBA
R avB3 NS SIESANMA Ca® KT, BUTRES T & A PyK2, S c-Sre HIZFEEAN Cbl IIBERR L, TR avB3/
PyK2/Src/Cbl 70 TR AW, FEIEREARSA, RETERUER/ME; OE A1 MR 2 208 117 £ 5
R B R D78 I B 4 avB3 RiL, ] avP3/PyK2/Sre/Cbl s, MR & /MA T BUR FEAEURAE o
Schematic diagram of Gutongling Decoction alleviates pain induced by bone metastasis of lung cancer through inhibiting
avp3 signaling pathway-mediated formation of osteoclast pseudopodosomes

There are three processes for the occurrence of pain in bone metastasis of lung cancer: () Lung cancer tumor cells cause

Fig. 6

osteoclasts to express high integrin avf3 after skeletal muscle implantation; @) The intracellular signal of integrin ovp3
induces the increase of intracellular Ca®", activates the calcium regulatory protein PyK2, induces the recruitment of c-Src
and phosphorylation of Cbl1, forms a molecular complex of avp3/PyK2/Src/Cbl, and initiates the changes of skeletal pro-
teins, finally forming podocytes; (3) Osteoclasts release more hydrogen ions to produce hyperalgesia. Gutongling Decoc-
tion exerts analgesic effect by reducing the expression of avp3 in osteoclasts, inhibiting the avp3/PyK2/Src/Cbl pathway,
and destroying the formation of pseudopodosomes.
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