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A7 IR PR ORI £ 2 08 200 MR I
FRLIRIDL L 7L WA M B AR o8

KIRZ LG W, XIEERE Y, R 150
(LT PR EEZG R, BT 5302005 2. 35 5 4 MM T 26 — NIRRT, MEM 4230993, 7 PHH R HiG X AR
EREE AR BT 530021

HE B A G (CEUS) & ST VE I IREA I 2535 22 7R 77 11 BRI 68 A AT (100 Ao 2080 R B vt i A8 2 Rl FH D
B . J53% B AN MEME S FaDu 21 SR 4R B35 R RS AR 2 , B ML 43 g 26 B R 7K 20 L e FR R 41 48 24 (CMIC-Nad) 41 I
LR NN Z R A A 4D . IR 2GR )5 %5 4R R/, TSR %8, CEUS 58 570 HT SRV 53 )% (PD)
28 NI AR (AUC) Ik WIS 8] CTTP) 45 1L EVE 280, S 125 2H 24K 25 G (0 K6 00 b 88 AT 785 5 E (MIVD) » R ] Pearson 1 55 73
HTi% 43 T CEUS € #2505 MVD K R AR G AH DG 1 o 45 58 < A 20 2538 R 20 B & AR A 080 A R e 2 3 3R /K 2L A
CMC-Na ZH 47N (P<<0.05) , H.IB: & BRI AR R B /1N (P<<0.05) 5 IFAA 4 L 22 38 25 20 L BE A 2L 40988 2293 79 9 43.62% . 37.28%
65.42%. NEAZH 2238 2 BEA 41 CEUS JE i S 4 PLLAUC K T A #L 3R K ZH A CMC-Na ZH (P<<0.05) s I 2 s W 4L B A
HMVD KT A H /KA CMC-Na 41.(P<0.05) , HELA 4L MVD ik (P<<0.05) . MVD 5 PI.AUC. [ife #4 AR 57 2 1EAH 56
#(r=0.937.0.931.0.812,34 P<<0.05) , P1.AUC 5 iR A F 2 TEAH OC 2 45 (7=0.807.0.795, P<<0.001) . Z5i8: L& 2R n]
TR N IR BRI T A KA IVE ] : CEUS SE RS PLAUC R SO R U A i, TR RO AN G R A AR (A T 20 R
SRR RN R IS R A s 2 R UL R
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Value of quantitative evaluation of contrast-enhanced ultrasound on the anti-angiogenesis by
combining cisplatin with curcumin in the treatment of laryngopharyngeal carcinoma xeno-

grafts

ZHANG Junhao', LIANG Li*, LIU Jiali', LI Lingling’, HU Qiao’. (1. Guangxi University of Chinese Medicine,
Nanning 530200, China; 2. Chenzhou First People’ s Hospital of Hunan Province, Chenzhou 423099, China;
3. Department of Ultrasound, the People’ s Hospital of Guangxi Zhuang Autonomous Region, Nanning 530021,
China)

Abstract Objective: To explore the application value of contrast- enhanced ultrasound (CEUS) quantitative
analysis in evaluating the chemotherapeutic effect and anti-angiogenesis influence of cisplatin combined with cur-
cumin in nude mice of laryngopharyngeal carcinoma xenograft model. Methods: The nude mouse xenograft mod-
els of human laryngopharyngeal carcinoma FaDu cell line were established and randomly divided into normal sa-
line group, sodium carboxymethyl cellulose (CMC-Na) group, cisplatin group, curcumin group and cisplatin com-
bined with curcumin group (combined group). Tumor size before and after administration was compared, the tu-
mor inhibition rate was calculated, CEUS and quantitative analysis were conducted to obtain blood perfusion pa-
rameters, including peak intensity (PI), area under the curve (AUC), and time to peak (TTP). The tumor microves-
sel density (MVD) was detected by immunohistochemical staining, and the correlation between CEUS quantita-
tive parameters and MVD and tumor volume was analyzed by Pearson correlation analysis. Results: The tumor

volume in the cisplatin group, curcumin group and combined group was smaller than that in the normal saline
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group and CMC-Na group (P<<0.05), and the tumor volume in the combined group was the smallest (P<<0.05).

The tumor inhibition rates of cisplatin group, curcumin group and combined group were 43.62%, 37.28% and

65.42%, respectively. The CEUS quantitative parameters PI and AUC in the cisplatin group, curcumin group and

combined group were lower than those in the normal saline group and CMC-Na group (P<<0.05). MVD in the cis-

platin group, curcumin group and combined group was lower than that in the normal saline group and CMC-Na
group (P<<0.05), and MVD in the combined group was the lowest (P<<0.05). MVD was positively correlated
with PI, AUC and tumor volume (r=0.937, 0.931, 0.812, all P<<0.05). PI and AUC were positively correlated
with tumor volume (+=0.807, 0.795, P<<0.05). Conclusion: Cisplatin combined with curcumin can enhance the

growth inhibition of human laryngopharyngeal carcinoma xenografts in nude mice. CEUS quantitative parame-

ters PI and AUC can effectively reflect tumor micro-angiogenesis and evaluate the chemotherapy efficacy of la-

ryngopharyngeal carcinoma xenografts.

Keywords laryngopharyngeal carcinoma; contrast-enhanced ultrasound; cisplatin; curcumin; microvessel density
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Il PRAUI IR IE ST T T2 N AH L 24 P ) 7 A4
AR T SEBRIlE R 24

223 3 (curcumin) /2 M 24 32 5 R SR BCH SR (1)
Z Wy, 15 2 Fh IS AL (1) % o b B PR vE 1k
55 HAh T I 25 0Bk G (6 F RE 8 169 5 24 W % 40 e
A 1L ) BB S 9 AN RSO SR, 1% T )
S S FH AT 2 T I ot e A5 280 s 0 fek e I 657 A ol 7
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i 7 18 52 (contrast-enhanced ultrasound, CEUS)
BT THEERE. LR IR N EE S
Mo A, BE A S R 3 5 7R SV 7 M e 2 2R
I R 53 AT 5 P B8 G b8 252955 b () R 00 I VR VR AR
Ak VA S o 8 O EAT o« AHHE SR CEUS & &=
I M VAN MBUEH K 5 22 58 3R VR T N Ik e AR B RS AL
SR 5 MR A S B I %% 5 (microvessel densi-
ty, MVD) 11454k, $8 55 CEUS 1E PFA/T M5 M i 16 97 21
M A R A, B 7R SN MR R (176 9T 2 T
J& FIT R AL K

1 MRS

1.1 40 kk 55250809 Nk MHE S FaDu 41 fi #%
T A E R 2 B B AR A B RSB . SPR(TCHR

SE TR JEAR) 2% BALB/c-nu # 51, 25 W, i1, 4~5 &
W R 15~20 g, I E PR RS SEE h)
Bo ABFFRE) THERR LN E &
HAZREAE (L5 : 202112156

1.2 ZiSFEEAH I CREECEMHRA
A B R U R FRHC AR A FD s i g
ik CD34 (AL I A2 S A TREA A 5 A
N E4E(SonoVue , & K F Bracoo A H]) o

1.3 MRS SN R L 5050 AR
MK J28 Fadu 20 8 W 2 5% 10840 B/ R AR R 7
R R RS — MR A KA L. MR K
2 10 mmx>10 mmx 10 mm B, % 25 R AR R EEHL 0 N
SRS HD (DA FR KA : I8 s vE S A= B 26
K500 mL/ R, 1IR/3 d, 32 9 (2032 W R A1 424N
(CMC- Na) 41 : ¥ B %5 %5, 0.1 mL/H , 1 /d,
HESET ds QO MAAZH : BEIETEST S mg/kg T, 11K/3 d,
2 DEWFRH B TEIE, 100 mg/kg-d ™,
1R/, ST ds (D IEA+Z i R A (A 4D JIE i
VESHIEA (5 mg/kg, 17R/3 d, 32 WO+ KT 4
25100 mg/kg-d™, 1 /d, S 7 Ao 4253 AR
V) EAR REREAOIR S B s oL R kA
TEIRBEFNTE BB L, 25 250  Ja R AR T = .

1.4 CEUSKT o5l TAAniMeiiEs 7 Rt
178 B A & CEUS ¥t . K H GE LOGIQ E10S
B PRSI, 2R FEIR Sk, A% 3~ 12 MHz, ML FE %L
790.09, i 550 Tt s T D 2 A 5 mL AR B ER UK FR
BEREGRES o« KA AT, W R BRI S5 2 00 BN S [ 5
TR AR b, 8 0k A W 52 I & B OR 1) i K AR a
(mm) f1 5 2 3 B J7 1A B4 42 b(mm) , #5138
SR AR AL (TV) =ax b2 (mm?®) , % (0 £ % 4
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(color Doppler flow imaging, CDFD) M %2 J& 1 Ifil {1t
L. il f i BURS R e R KA DD T, PRAFFIR S AN
3 If i N CEUS £ 2, 22 R R i ik v N o 5% 57
0.1 mL, [F] i J3 Bl v i) 2§ , 3% 2 A7 it it 52 30 74 B
2 min.

CEUS Bl Hr th i 4 BA 8 il 45 (1
W EIM AL F 5E . CBUS 2531 5 , M8l & %
15, /n) 1 2 FE IR 1 0 2 2 DX IR S B R X (region
of interest, ROD) F{ &k FF Jfft 87 P T 14 5 VR B X 3, A&
J% IS [B] — 5% & Bl 28 (time-intensity curve, TIC) , 3 HY
€ S 05 BA R H Carrival time, AT VA
U B 5] (time to peak, TTP) \ I§{E 5 & (peak intensi-
ty, PD « Hi 28 T 1 # (area under curve, AUC) .

1.5 JHR IR ARE — DT (HED Y 8 R 28 41 44k 2
et EAERELS )G, SRR R S
J 47 HE e (M CD34 G e A 4L 22 et e i
B NS AR R i B AR k. MVD 2
HESCHR[8-91 B T8 7 i « 1 0 TR AF LT (x40) R
WELRL R U] B, T4 34> CD34 [ i 5 73 A7 B 2%

(R DX, B RS IX, SR 5 78 i i AL (<2000 7 Xf 34

Hi B4 L A R B /N T 5 pm UL A 1A
M5 B 1 KT 8 N0 4H i B AR By A R NLE 1
1A AT

1.6 Siit2#Jiik KR SPSS 26.0 Gt it kT 4L
War. HEFR A EAREE (2D RN £
2 1) bR A SR 7 22 43 M 4L 1) 79 7 b e SR ) LSD-¢
43 #T. CEUS & &2 5 MVD 1H 8 % 8% 1 8 1k AR
[ 4H 2% 14 >R F Pearson AHE 73 #T .  BL P<<0.05 N 7%=
RAH GRS

2 & X

2.1 BB T s I 00 AR R AL e Dy i SR
BRI PR e B2 S RS AR AR Y 25 L B 100% . 98
e 2[5 8 5k B %, B O , Ja R M
AN, TR o % AR BB IRE R RS OIR S R 4, 3
BIEH, K/AMEIE R, B2 R AR OB 2 A5t , 4= B4 B
TR BIRITE R .

SROHT, 5 AL AR T B LR IR AR R LR,
EZRTGHE X (P>0.05) 4% )5, 5EE K
LA, R ZH R B AR o £ AR (P<<0.05) , HE AR %

HEF LG5 L (P>0.05) I 8 Z A
16 20 7% A 9 AR AR 2 A 1L R K 4H T CMIC-Na 41 45
/IN(P<0.05) , H KA 4172 H 98 14 AR B /) (P<0.05) 5
I 2 22 3% 2R A T A AL AR R 4 iR 43.62%
37.28%A165.42%, W 1.

Rl SRR R AR AR S AR 2 Y B A

xXzxs

i3 Pimtise FAIRHR IR
- YT = HH/mm' /%

AR KA 20.84+1.28 18.44+1.25 242.48+64.42
CMC-Na#H 21.18+1.11 18.92+1.84 207.23+31.63

WEIZH 20.02+1.33 15.18+1.10° 136.72+11.37" 43.62
EWEMH  22.16+1.34 19.10£1.44 152.09+12.92* 37.28
A4 21.86+0.65 18.74+1.95  83.8649.02 65.42

A T K2 8,4 P<<0.001; 5 CMC-Na 41 H 5, b p<
0. 05 ; 5 gAZH th ¢, P<0. 05,

2.2 CEHEE S W CEUS P MR & F2 AR R 9797 2L
R AR P RO - S RS R R B AR I S
RIEIFE S5, Z NMRIEE , 1 5 HE , G e 5, 1
Gy I BN R 1Bl A R I A), WL ROIRIR AR AL, LA 1A~
K 1E. CEUS & ® /45 R B IR ar, % 4
CEUS E ®EF S e, ZR g 52 L (P>
0.05) 3697 )5 , INEH 20 L 22 55 3= A AL & 4 PILAUC
B A KA CMC-Na 41 [, HLEC A 2 PR i
R (P<0.05), AT TTP 223 5 4= ¥ £h /K 40 A0
CMC-Na AT Gi vt 2% 2 7 (P>0.05) ; M M 2H.
HEMEHLE, & CEUS S L %2 R ¥ L4 it
RN P>0.05), LK 1F~E10.%2.
2.3 CEUS E &S5 MVD. s R F7 1Kk e
HE Je 845 5 0o < Bl 4 A o 23 A T e
CD34 Gx £t m] L 2% 25 JiJgg 11587 P9 52 20 g 3545 MVD
BHPE Ik o IAZH (21.07+0.55) V22 B 2 4H (22.73+
1.24) AL & 4H (13.46+2.09) MVD S T 2 P £5 K
2H (29.33+£1.37) Fil CMC-Na 41 (28.83+2.23) (P<
0.05) , It & 20 MVD ik 1 41 20 i 22 3% R 4 (P<
0.05); ZH XM S MVD L, Z R LS
=X (P>0.05), WK 2, Pearson fH% 73 HT B~ &%
‘4 CEUS Z %[ PI.AUC 5 MVD 2 IEH XK R (=
0.937.0.931, P<<0.001),CEUS Z¥ PI.AUC 55 Jiv&
PR FR 5L IE A 2% 2% & (r=0.807.0.795, P<<0.001) , fit
JEAF EMVD 2 IR (=0.812,P<0.05).
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AP 2R K CMC-Nafi %A 25 ZwRA BEAH

TIC

CDFI A F 37K 2H (A) \CMC-Na 21 (BRI P MAE 5 3 & 5 IEILH (OO 5 22 H R (D) W AR IR IR A5 5 B G
L CE) R A LA 5 A 20, 350 43 Jirvged 2 L BR SBR 66 L3 45 5 s CEUS o A B #h 7K 4 (F) A1 CMIC-Na 2H (G 3& 5% 571 1] O M
T T U B fie R T 3 R P RS 14 B v R s TR T 2 (H~DD AT WS [RI R FE 1 R ROGREE IX, AIE & 2H S 9 BA 2, 30 4 b A L)
AIRTE AL s K~O & 2% I TIC 2 (B 4k - B R R R EvE i 28, W 4% - TR R R RBEvE 20D
1 H A BAERIAIT ) CDFI.CEUS & TIC Eb4%

R AR R AT S B CEUS B E S HU LR

X=xs
ZH AT/s TTP/s PI/dB AUC/dBs
AR KA 1.13+0.36 8.58+3.17 31.66+0.75 1089.23+117.16
CMC-Na#l 2.24+1.52 7.33+3.36 30.81+1.30 1079.57+137.61
JIpi4E 28 0.86+0.10 6.84+2.41 27.24+1.57" 743.20+54.48"
ZHERA 0.26+0.28 7.38+2.21 27.33+1.46% 679.86+77.60"
i Sagd| 0.85+0.47 5.53+1.72 20.8042.39" 505.03+£27.83%

A AR K HE A, *P<<0.001 ; 5 CMC-Na 2H EL 55 ,°P<<0.001 ; 54 2H b 52, < P<<0.001 6

AT K2R

CMC-NaZg £ 40 ELHEHA BAd

A B CH AR R T e RS R R R R 1] 5 B HE 45 5 s 2B B B K 24 . CMC-Na 4 /b B I Z5 IR AE X, -8 7 43 4 9 LK
RO G FRIX , DA 41 30 R B K (AL B 3 Sk T %) s C: MVD S 28 Ak e €8 5l 7% CD34 G € 1) PR I Ak i 8 SR AR B €0, LAAE 3 3
KA CMC-Na L[ MVD 35 £, IEH AN 22 3 AR 2 BEA 4L MVD de /b

K2 HARAER KRR E HE Gt (x100) 5 MVD Hu s 2140 Bt (x200)

2

o TERVBOK. %30 54t IR R A KA

3 i it B, WRILAM, MR AT 2500 7 PI3K. Akt
LS (A7 — gy ey o T ABLAIRE IR 2GR, Nayak 557K

MEH K RGIER ™, (L =k 2t ) 030 SRR ATHLEME 73 AT ACVEGE:
A BRI R IEIIREAE A . Sivanantham 55" & HHL, i
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