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Abstract

With the change of people’s lifestyle and diet structure and the increasing aging of the population,
malignant tumors are an important cause of death in various countries and regions around the world.
The occurrence, development and metastasis of malignant tumors are inseparable from the formation
of new blood vessels, which provide nutrients and oxygen. A large number of studies have shown that
the formation of blood vessels is closely related to Vascular Endothelial Growth Factor (VEGF), and VEGF
is the strongest pro-angiogenic factor, playing an important role in the formation of blood vessels and
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lymphatic endothelial cells. In recent years, in the context of precision medicine, the targeted treat-
ment of malignant tumors has become a research hotspot for many researchers, and the targeted drugs
targeting VEGF and its receptors are also one of the hot spots, and certain progress and clinical efficacy
have been achieved.
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1. 51§

G PR 7 A NS R, A A SRR E R R R 2 —, I ROROR B A 1]
WS, 2022 SERELA 482.47 JHH RIERERBIRN 257.42 JiH RKIEREFCT I o K99 AT LA AT e
RN A EME. RS FER B, SHOEERBIN 57.42%. M. HE. B, 4B E
Fi e AN o S E AU TS A BT LA, A ERE R T A 67.50% (2] AR M4 A 2 BAE S5 1k vk o8 400
AR KNG R kT 28 R R E PR L 170 I P9 B AR A TR R L2 A mT DURR S T %8 PN R 4, i ide
WA M R3] B, UL VEGF AHE s B8 24595 S e (145 G 5 s A 16 T CUR
TERIEEE, ONIRIR TAEZ 3L T3 RI6 T B8 . AT VEGF e 3032 K55 DL g A1 5 vk 1)
ORI T A — 25k .

2. VEGF X VEGFR & 51EA
2.1. VEGF X VEGFR B%#4

VEGF &S B R EAEMIEEME A, 2 1989 4F Ferrara %5 A\ [4]7F 4= 14 I 1 S IR 40 B AR 41 85
FRM T E A SR I, SRR T FI AU A8 A E LR T 53 AT . VEGF B 58K R 7 1
WA 23R, M SNEARAIETE. B2, ERMEREEMR. VEGF T &1E 34 KD~45KD 2
[f], HPATFEN 17KD~22 KD FIFHEE R, @it A m s Rk, BRI U REMEGEES
HATENE . & ARG N A HErE. R VEGF KIENRRE 6 4, 252 : VEGF-A. VEGF-B.
VEGF-C. VEGF-D. VEGF-E Alfia# 4 KK F(PIGF) [5].

B E7R, VEGFR 0] 4% A% VEGFR-1 (Flt-1). VEGFR-2 (Flt-1/KDP)fl VEGFR-3 (Flt-4), iX=F}
SRR T RN 2 W, Bk 2 AR 57 T A4t S PN 1 T SRR W AN TN 7 S S
BREE IR IRZE F (6]

2.2. VEGF X VEGFR B{ER

VEGF w] LLidd 5 M N S 4ifi b — 252k 555 5 R HAEH[7]. VEGF 5 VEGFR #¢ mtE45i &5,
I — RIVE S HA PG RN, BRI 38 P R A G 22 00 24, b 7 A 7 A i
MR ER LS FRALLA (8]0 BT LASE M A A M (R M N IR, R AN 5 T R AR AT
HF[9]. MeAh, VEGF i AT LId e of8 i A P R 400 i Fr) 256 R R 08 SR i AR 4 i A0 28 0 Bl oy, 8 (2 2t B 40
M5 FIERNHLHN[10].
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VEGFR-1 A 5 VEGF (] VEGF-B #l PIGF 44, #5713, VEGFR-1 A& B M A p, 12
ATV A K B IR R T35 70 11]. VEGFR-2 @i 5 VEGF 454, e~ w A i
E RS AR PR HE BN E R [12]. VEGFR-2 ZE{R 1 bk U P R 4 IR AN ifi 5 P Bz 400 B 2 i b R HEE F 4F
AT LLPE A A2 AR, Btk 4u i i A2 [13]. VEGFR-3 5 VEGF-C. VEGF-D HEGRINSEM 11, 44
Jei T sk HG R R S I S R A ) W R LG AR, VTS A M B A S B (ERK)JE B A1 AK T/ (1% B
(AKT/PKB), @bk Epy 24K, 85 ML . h4h, VEGFC 5 VEGFR-3 45 & Jaik ] LG L ph
2T Ma[14].

3. VEGF ZEAEEMMEFHRIEEX
3.1. VEGF 5 8%

EESEN[15]480T 1 78 19 1B o A e L AR A bk IR A 4 41, e o e 92 2R ARG ) 6 D R ek A X
BB L VEGF Rk, i SIERREAFE X R 4R ER: BEXEEE LT
VEGF EIAZ 53704 73.81%, W@ T BRI RILZ 1) 50.00%. VEGF FIAFHIEZ S TNM &4 .
PR /A RAMRE SR ZIEM . Ik, VEGF 18 Xtk B 45 85 4 vh Rk 8 9 B 5 B w1
BERE A G, A6 o H B R 5 IR RIS VEGF AKCF X HEAN RIS AR
B Z AT RIS IS VEGF K. 453 EoR: BB MG VEGF 2 E7K- TRk, Wifh e e%iE
W W RAFIE B M VEGF K35 2 BR T30 ek 4 . A0t 7038 W md o Wl % VEGF
IKSPAR AR SR T 15 e 2R A 7T K

3.2. VEGF 5iF#

N7 E T UEE 98 B4 F RIS 2 NI H AFP < 400 ng/ml & MG B, WRIEREH
PR Wi g By R s RN A Y RE A e 40 . FF PO BB 4 VEGE /KPR 3 m T RF s 4 . Ik 52
ZEREZW], 1F AFP < 400 ng/ml fRTE #35F, 24 VEGF (/K U BT, 58 K] BE N BT P I 8
K, VEGF BZKF—@ 2R A BT HIW I 002 8, 0l R S 2 Wb Ak 85 B o

3.3. VEGF 5ht#&

JE S N[181HIBFFE B, /N0 B il 5 vh TNM 20 900 . 958 B4 280 g s . 0 LR R AR AR
B 3% VEGF /K P& . ARFIMY VEGF < 85.93 pg/ml (¥ 3 4 1 5 FEAEFRY B E S TR MLE
VEGF > 85.93 pg/ml FJE# . AW HES R, FE/NgHHfitiE B35 AR LK VEGF /K58 70 3. i
PR, AGFREE KAEAP R BERCR, wUNIE RIS /Nt s S 3 TS 1R 5%
3.4. VEGF 55

191 7T 4518 A U SR B R AT L VEGF KAl RS IR B R 5 R i &2 kA5 5%, ARl
AT LS SR E A ot e 52 AR TR e, SRR R AR R AR AT R K TS o 2R N[20] MRS, Ak
J& Il VEGF W] G 2 55 G 101 540 (1) k28 5 R FR Bk I 52 NACT-IDS AR J8UJR i A2 g, BB hic
JTHIJE ) VEGF FRKIEE 5 NACT-IDS A5 19 SR E R IEAH . Bk, VEGF ZK-F7E T i 3 59
e £5 B Bh AT el T R R I PR R S AN B
3.5. VEGF 55.53#%

N2 AL T 120 BIAR G B3 R ERAH LY, Horh 40 B9 PEE, 80 B RMERR . @it Sy
IE VEGF RiAtEI, 250G 45 R B 58 VEGF PR Z T R MR 5%, VEGF 53
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BEEIRR A MR RN MRS ¢, SRERE. ERRTxR, RS RHEHERIA,
3.6. VEGF 5% phiE

24 N[22]I008, VEGF fE ML &3 2 /KT Ras, £ 20 B A R LR IA A — e 1 2%
5, VEGF R e R Wil PR TS . 2 A 52225 1kl .

4. VEGF ElgK&aTPNA
4.1. VEGF #1051

DUARER Ay VEGF #ifil I ARR 25%, i 85 fHIE VEGF-A 5 324K VEGFR 454K 4
SR A A R R BRI BRI, SRAGETUMIRE M. [ A A DURER S UAEMIRAUZG T 2019 4F
12 A 3RA5 B o 24 b B A BRI 0 BT dbitE . TSR, FEASHERS TR SR, DURER TR T SR
T RON T R RSB 2L, AR ARE CHIIE R, JUILAERE ] FA M B A AR /N
Fsee I B iR T, T SRR (R A SR AEAR,  SEA R AR AEI23]

4.2. VEGFR #Ji15

TP RPN VEGFR-2 B difk. SrEsk, CIEFAIME. e/ N an i, B smi:
JHIRE VA T S T [24] [25]. REACH-2 iRER 26181 Zhu 25 N [27 1 FIRF 58 20 Fh 28 B, 35 52 BB oy — 2%
BITHIGE A > 400 ng/mL FI0G A 40 e 88 AR A7 e 500 B A vy, T 8 35 18 v 0 01 PP A A TS
Yoh %5 N [28] BT I — Wil AR IR R WA, B 527 BP0 22 PG A ZELE 16T E /N i il o 2 WL 27 i %6 28.9%
vs 18.5%) FI I 15 26 (78.9% vs 70.4%)fE G0t 2 P ¥ m T BRIA, HEE REMRS. Hal, HHES 8
PRI A AL I 22 5 5] £ 24 it M B 3 ) kb P 6 3000 B i 1) — 2R 7

4.3. ERERRHERHIHIFI(TKI)

TKI 2&—R/NrFimiyy, RRELAMAEFSER. Mg e, MmXIEeE. —ToeThmeg e
A B 4 Bh AT X B e L B SR VA R VDB % R U5 M se O AL 4G R o, U B #RTT 5 64
SRR H(28.57% vs 10.00%)FIHE 73 G i 2.(35.71% vs 22.00%) X i T X4 R4, bR A KR [(5.25 £ 8.41)%

vs (41.35 + 10.62)%) | A0 JFRT 8 3E 8 22(7.14% vs 24.00%) 5K T- X AH . %R 90 eR, Fuma s e nl 27t 5
JFFHE R 53 I IR VIR R B3R AS B I A A7 3R 26, 2 — Rl &I T 7 Z[29]
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J¢ VEGFR MBS MIZGYIHUS T — LR, (B H B UL i 25 1R 55 T5 i {7347 75 1 2 ) R AR 2R
N

&E ik
(11 JLRKEH, Tk Fe. JBEEPUAEMAY S H W MR f AT S Fs b R (0], Ll Tip = 2%, 2021, 33(10): 917-
922+934.

[2] Zheng, R.S., Chen, R., Han, B.F., et al. (2024) Cancer Incidence and Mortality in China, 2022. Chinese Journal of Oncology,
46,221-231.

[3] Choi, G.H., Jang, E.S., Kim, J. and Jeong, S. (2021) Prognostic Role of Plasma Level of Angiopoietin-1, Angiopoietin-2,

DOI: 10.12677/acm.2025.1582301 813 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1582301

Eit, R

[10]

(1]
[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]

[24]
[25]

[26]

[27]

and Vascular Endothelial Growth Factor in Hepatocellular Carcinoma. World Journal of Gastroenterology, 27, 4453-
4467. https://doi.org/10.3748/wjg.v27.i127.4453

Ferrara, N. and Henzel, W.J. (1989) Pituitary Follicular Cells Secrete a Novel Heparin-Binding Growth Factor Specific
for Vascular Endothelial Cells. Biochemical and Biophysical Research Communications, 161, 851-858.
https://doi.org/10.1016/0006-291x(89)92678-8

Ferrara, N. (2004) Vascular Endothelial Growth Factor: Basic Science and Clinical Progress. Endocrine Reviews, 25, 581-
611. https://doi.org/10.1210/er.2003-0027

BARRAR, PH:. I Py Rz 2R K R 5 B AR A SC ST FE ], I EL, 2009, 4(1): 80-83.

Fan, T.P. (1994) Angiosuppressive Therapy for Cancer. Trends in Pharmacological Sciences, 15, 33-36.
https://doi.org/10.1016/0165-6147(94)90103-1

ARz, @M. VEGE. ILK. CDI51 ££ /e e A4 il R JB 5 e i Kk FU st e 1], AR DR 22 e 2741, 2017, 34(5):
422-424.

PrAh, R, FEE. A B AT A R R T R TR )], BT T SE 4R, 2009, 22(10): 1084-
1087.

sf =, Rz M8 N AR 3 S 2 Aont s i i 246 o (g Ry PR D). BR2A4R34, 2009, 15(8): 1130-1132.
SR, TtEE. M A B AT R RS AR DG R IO U RELD]. IRIRIMR A28, 2010, 15(6): 567-571.
Simons, M., Gordon, E. and Claesson-Welsh, L. (2016) Mechanisms and Regulation of Endothelial VEGF Receptor Signal-
ling. Nature Reviews Molecular Cell Biology, 17, 611-625. https://doi.org/10.1038/nrm.2016.87

Teng, F., Zhang, J., Chang, Q., Wu, X., Tang, W., Wang, J., et al. (2020) LncRNA MYLK-ASI1 Facilitates Tumor Progres-
sion and Angiogenesis by Targeting miR-424-5p/E2F7 Axis and Activating VEGFR-2 Signaling Pathway in Hepatocellular
Carcinoma. Journal of Experimental & Clinical Cancer Research, 39, Article No. 235.
https://doi.org/10.1186/s13046-020-01739-z

Z75 A, VEGFR3 f£ B URIE . AER R > T AU FE[D]: [ 20030, HFr: AR K, 2020.

B, XN, ARAH. B AN X Ik L 453 d P B R 1 139 IV P R A KR I 208 R IR 7 [T
IR, 2021, 32(19): 2476-2479.

2520k, B, FOKAR, % BEASTATE LG BRI HI R T- 1 A N AR E T BEERBUR 19-9 K
AR A B FCIe PR X [T]. R R 22 AR 2k S (T AR, 2021, 13(4): 123-126.

=, WUk, A, . ME I A R AR E T G S BRI I R JEUR I e S T R (D] Bk
[BE%, 2024, 48(1): 6-7+64.

JA, EA, VO, . AN R R AT L N R AR K BT R S AR KT S BRI A U 1R K R[],
R E AR TRESE, 2022, 21(4): 683-684+687.

ek, 134 VEGF. IL-8 /KXt BN 8 IR B AR J5 5 K G R 2 /AT [1]. TR /MR8 K, 2022, 28(4): 88-91.
AP, AKEWE. SME ML VEGF Tl 5 50 S e Bl B A7 il SO BUR 3], T ETHRIAE R, 2024,
32(1): 39-43.

HE, TR, FEE. MLWEREASLE N EEKETELRE DN RE RE L] sREZ, 2022,
43(11): 2899-2901.

AR, R, SR, 5. VEGF 5 COX-2 1 MLk iR o i bk 5] 28 B i PR 2 S RIER I [/ 3R T b2 B R Wp 22
TEHERHLR TS5, IR BIHTIRAN R SR —— I IR TR 2012 FF 2 RE 1R TCEE. 2012: 279-284.

Expert Committee on Vessel Targeted Therapy of Chinese Society of Clinical Oncology, Expert Committee on Non-Small
Cell Lung Cancer of Chinese Society of Clinical Oncology, Expert Group on Antiangiogenic Drugs for Non-Small Cell

Lung Cancer of Chinese Society of Clinical Oncology (2020) Chinese Expert Consensus on Antiangiogenic Drugs for Ad-
vanced Non-Small Cell Lung Cancer (2020 Edition). Chinese Journal of Oncology, 42, 1063-1077.

5, My, i, % BRI THREIGST BT FUHERR[T]. WEE SRR AR, 2023, 45(3): 329-333.
FEERE, K. HUME A RIB A S IR T 7ERE AR/ L e b A E S REFR (D). ARG 22 SRR, 2021, 18(20):
3052-3055.

Zhu, A.X.,Kang, Y., Yen, C., Finn, R.S., Galle, P.R., Llovet, JM., et al. (2019) Ramucirumab after Sorafenib in Patients
with Advanced Hepatocellular Carcinoma and Increased A-Fetoprotein Concentrations (REACH-2): A Randomised, Dou-
ble-Blind, Placebo-Controlled, Phase 3 Trial. The Lancet Oncology, 20, 282-296.
https://doi.org/10.1016/s1470-2045(18)30937-9

Zhu, A.X., Finn, R.S., Mulcahy, M., Gurtler, J., Sun, W., Schwartz, J.D., et al. (2013) A Phase II and Biomarker Study of
Ramucirumab, a Human Monoclonal Antibody Targeting the VEGF Receptor-2, as First-Line Monotherapy in Patients

DOI: 10.12677/acm.2025.1582301 814 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1582301
https://doi.org/10.3748/wjg.v27.i27.4453
https://doi.org/10.1016/0006-291x(89)92678-8
https://doi.org/10.1210/er.2003-0027
https://doi.org/10.1016/0165-6147(94)90103-1
https://doi.org/10.1038/nrm.2016.87
https://doi.org/10.1186/s13046-020-01739-z
https://doi.org/10.1016/s1470-2045(18)30937-9

Eit, R

with Advanced Hepatocellular Cancer. Clinical Cancer Research, 19, 6614-6623.
https://doi.org/10.1158/1078-0432.ccr-13-1442

[28] Yoh, K., Hosomi, Y., Kasahara, K., Yamada, K., Takahashi, T., Yamamoto, N., et al. (2016) A Randomized, Double-Blind,
Phase II Study of Ramucirumab Plus Docetaxel vs Placebo Plus Docetaxel in Japanese Patients with Stage IV Non-Small
Cell Lung Cancer after Disease Progression on Platinum-Based Therapy. Lung Cancer, 99, 186-193.
https://doi.org/10.1016/j.lungcan.2016.07.019

[29] FEAKE, XKL, WEHFE, % BEGFR U B i 556G 35 4H Bk T 5 B i 8 B R ia R U1k 2R & TG
HISZI[T]. A E A TR, 2024, 23(1): 49-52.

DOI: 10.12677/acm.2025.1582301 815 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1582301
https://doi.org/10.1158/1078-0432.ccr-13-1442
https://doi.org/10.1016/j.lungcan.2016.07.019

	血管内皮生长因子在恶性肿瘤中的研究进展
	摘  要
	关键词
	Research Progress of Vascular Endothelial Growth Factor in Malignant Tumors
	Abstract
	Keywords
	1. 引言
	2. VEGF及VEGFR的结构与作用
	2.1. VEGF及VEGFR的结构
	2.2. VEGF及VEGFR的作用

	3. VEGF在不同恶性肿瘤中的表达意义
	3.1. VEGF与胃癌
	3.2. VEGF与肝癌
	3.3. VEGF与肺癌
	3.4. VEGF与卵巢癌
	3.5. VEGF与乳腺癌
	3.6. VEGF与血液肿瘤

	4. VEGF在临床治疗中的应用
	4.1. VEGF抑制剂
	4.2. VEGFR抑制剂
	4.3. 酪氨酸激酶抑制剂(TKI)

	5. 小结
	参考文献

