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Effect Observation of Propranolol on the Treatment of Infantile Hemangioma

in Hyperplasia Stage and Clinical Significance of Serum Cytokines Detection™
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ABSTRACT Objective: To investigate the effect observation of propranolol on the treatment of infantile hemangioma in hyperplasia
stage and clinical significance of serum cytokines detection. Methods: 76 children with proliferative hemangioma who were treated in
dermatology department of our hospital from April 2015 to May 2018 were selected as treatment group. The treatment group was treated
with propranolol for 8 weeks. At the same time, 50 normal infants who received health examination in our hospital during the same
period were selected as the control group. Serum levels of vascular endothelial growth factor (VEGF), matrix metalloproteinase-9
(MMP-9), hypoxia inducible factor-la (HIF-1a) and epidermal growth factor-like domain (EGFL7) were detected and compared in the
treatment group duration of treatment and control group during physical examination. The curative effect and adverse reactions of the
treatment group after treatment were observed. The relationship between decline levels of serum VEGF, EGFL7, HIF-1a and MMP-9 and
curative effect grade at 8 weeks after treatment were analyzed. The correlation between serum levels of VEGF, EGFL7, HIF-1 «a and
MMP-9 in treatment group were analyzed. Results: There was no significant difference in the total effective rate of children with different
types of hemangioma at 4 weeks after treatment (P>0.05). The total effective rate of mixed type and deep type hemangioma at 8 weeks
after treatment were higher than those at 4 weeks after treatment.The total effective rate of mixed type and deep type hemangioma was
higher than that of superficial hemangioma (P<0.05). No serious adverse reactions occurred in the treatment group during the treatment
period. Compared with the control group, the serum levels of VEGF, EGFL7, HIF-1ae and MMP-9 were higher in the treatment group at
different time points (P<0.05). With the passage of time, the serum levels of VEGF, EGFL7, HIF-1o« and MMP-9 in the treatment group
decreased gradually (P<0.05). Spearman grade correlation analysis showed that at 8 weeks after treatment, serum levels of VEGF,
EGFL7, HIF-1a and MMP-9 in the treatment group were positively correlated with the curative effect grade(P<0.05). Pearson correlation
analysis showed that there were positive correlation between serum levels of VEGF, EGFL7, HIF-1a and MMP-9 in the treatment group
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(P<0.05). Conclusion: Propranolol is safe and effective on the treatment of infantile hemangioma in hyperplasia stage. Its specific

mechanism may be closely related to the down-regulation of serum levels of VEGF, EGFL7, HIF-1a. and MMP-9.
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Table 1 Curative effect of different types of hemangioma in treatment group[n( % )]
4 weeks after treatment 8 weeks after treatment
. Total Total
Typing n
Excellent Good Middle Bad effective  Excellent Good Middle Bad effective
rate rate
Superficial type 27 0(0.00) 3(11.11)  5(18.52)  19(70.37)  3(11.11) 0(0.00) 3(11.11)  20(74.07)  4(14.82)  3(11.11)
Mixed type 32 0(0.00) 8(25.00) 12(37.50) 12(37.50)  8(25.00) 2(6.25) 15(46.88) 12(37.50)  3(9.37)  17(53.13)*
Deep type 17 0(0.00) 3(17.65)  8(47.06)  6(35.29)  3(17.65)  3(17.65) 11(64.70)  3(17.65) 0(0.00)  14(82.35)®
¥’ 1.892 22.993
P 0.389 0.000

Note: Compared with 4 weeks after treatment, °P<0.05; compared with superficial type, °P<0.05.

R 2 AT AT B R X R R4 AT i VEGF EGFL7 HIF-1a MMP-9 7K F b3 (x5 )
Table 2 Comparison of serum levels of vascular endothelial growth factor, EGFL7, HIF-1a«and MMP-9

in the treatment group duration of treatment and control group during physical examination( xzs )

Groups Time VEGF(pg/mL) EGFL7(pg/mL) HIF-1a(mg/L) MMP-9(pg/mL )
Control group(n=50) - 89.24+ 10.90 4.65+ 1.71 10.58+ 1.31 684.64+ 52.87
Before treatment 269.33+ 38.34* 20.24+ 8.25° 35.32+ 1.04° 1342.47+ 60.91*

Treatment group
(n=76)

4 weeks after treatment 210.22+ 41.21®

8 weeks after treatment 126.27+ 37.12%

13.64+ 5.32® 27.32% 1.34® 985.51+ 72.98*

7.35+ 2.29% 15.54+ 1.07* 763.81+ 54.85%

Note: compared with the control group, *P<0.05; compared with before treatment, "P<0.05; compared with 4 weeks after treatment, °P<0.05.

% 3 i&yr4AMiE VEGF EGFL7 HIF-1a MMP-9 7k T 57 5y & R A8 X 4T
Table 3 Analysis of the correlation between serum levels of vascular endothelial growth factor, EGFL7, HIF-1oc, MMP-9

and curative effect grade in treatment group

8 weeks after treatment

Indexes
r P
VEGF 0.513 0.000
EGFL7 0.495 0.002
HIF-1a 0.503 0.001
MMP-9 0.715 0.000

% 4 474 VEGF EGFL7 HIF-1a B MMP-9 BItE5E 1447
Table 4 The correlation analysis of serum levels of VEGF, EGFL7, HIF-1a and MMP-9 in treatment group

Variable VEGF EGFL7 HIF-1a

- r P r P r P
EGFL7 0.335 0.000 - - - -
HIF-1« 0.461 0.000 0.321 0.000 - -
MMP-9 0.397 0.002 0.392 0.000 0.451 0.002




- 3928 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.20 OCT.2019

Bpge s e —E BN R BOW, 250 I R SR R AR s PR
R B S AABHIOR, Ao I B AT AL E AR B S, H
TETERYA R AR (O 3hid 28 S UE g IR A
JE T e A0, 2RI IR T 2008 AR 1 YN T IILERIAYT R
3 T BRI, B I AR RIS IR | B 280 R TE IR T 1Y
AU SRR 5 T LA PR 2 AN RSN AR AR DL E i
ST, A B NCAIAYT AR I — 2 2P (B S
VR T8 A 300 0 A5 1) AR AL AU AR DG HGE I A 22 DL

AUHIFELE R 7R , B Z50 R0 3G AR S 4 L i AR T
R, B r e , Hfyr RO B, HIR &8 R
MBS LGP RCR B, Rl G 7 i A v ok ) A ™ E R A
RIBIR o B 2875677 He A 01 5240 ) L AR 0 701927
B 53 R LU = A WA A A e ] A K7 S 4
JELA T, 2P A T ) A R S R i A A PR
7, WEAT LIRSS VEGF {5 55 il A AR 9 & 2
RIEHEEEAEM, 1 VEGE AU AT e 145 A K A i 5,
[ it T AR 0 P 2 240 2% 1% MIMIP-9, MMIP-9 ] M i Py 4 s 3]
fh , R AR A ML, 258 A AR, EGFLT &
e NTEIMAE A BRI R, A TE T AN A T
PO R R AR, 7 A B LR L 1 A A A IR 1 B B 5E
HET AT . HIF-1o V5015 48 A A e 5%
K, AR M N S i A VEGF K Ja) B dn M AT A: R 5,
T Ao R O o R R A AR KD PR O O AR A A 1
TEREN, AR JRYT 4L VEGF .EGFL7 HIF-1a MMP-9
KB TR B4 L, BT IR, HoKOF 2 AT T B
B PR ZRE IR THG AR B A L AR 1) B IR T
BE5 1% VEGF EGFL7 HIF-1a. MMP-9 /K FEA &, 2
WORVEI T BAR B 20Kl i EAR B 2 A , ik
TISZI T 240 M MRE AR 5 / A7 223 2R D s 2 11 It % 1Y
W&, 1 EGFL7 2 A IR MUT L iy, @7k F-iy EGFL7
FI8 5 M AEHG A A AT OC , EGFLT RIARRAIL, HoXF VEGF [
PHFERE S ET , HE 1R 98 VEGF (HIF-1o 7KF-, #1114 MMP-9 3
ik PO AR ARSY K IR YT 4H 17 VEGF .EGFL7 HIF-la,
MMP-9 | (/K- 57 ACGE R IEADG, H—IKIESE 1528
IR BT U _E SR AR PR T, DT AR AR K R R AT
iR R Pearson AHICHE MT 7R IRV LI VEGF .EGFLT,
HIF-1a LK MMP-9 7K 22 8] P 52 TE ARG, ZR BB AR S 4
PR 7 1057 A B TR ) AR R VE T, 5 0% JR vl i ik
AR T AR DG R 2 1 8 BT IR IR A, LIRS B 7 2E
KEYHI.

LR, S ZRKIRIBIT R E B AL IR U
ToSEAN RSN KA B B IR SR 28 B FIALE A fig
51M3% VEGF EGFL7 HIF-1ae MMP-9 JKF R JAG 5, dEmi
) R A L AR AR 1A AR L FLILS VEGF (EGFL7 HIF-1at,
MMP-9 T F/K- 557 R HAFTEIR R

£ % 37 ik ( References)
[1] Hentati A, Matar N, Dridi H, et al. Bilateral Orbital Cavernous

Hemangiomal[J]. Asian J Neurosurg, 2018, 13(4): 1222-1224

[2] Feo CV, De Troia A, Pedriali M, et al. Adrenal cavernous
hemangioma: a case report[J]. BMC Surg, 2018, 18(1): 103

[3] Pangtey BPS, Kohli P, Ramasamy K. Wyburn-Mason syndrome
presenting with bilateral retinal racemose hemangioma with unilateral
serous retinal detachment[J]. Indian J Ophthalmol, 2018, 66(12): 1869-
1871

[4] Masot Leon B, Escuder Nafs FJ, Ruiz de Azga Ciria Y, et al.
Cavernous hemangioma of the nasal bones: a case report [J]. An Sist
Sanit Navar, 2018, 41(3): 381-385

[S] Choi W, Choi YB. Splenic embolization for a giant splenic
hemangioma in a child:a case report[J]. BMC Pediatr, 2018, 18(1): 354

[6] Lan Z, Richard SA, Li J, et al. A giant solid cavernous hemangioma
mimicking sphenoid wing meningioma in an adolescent: A case
report[J]. Medicine (Baltimore), 2018, 97(44): 13098

[7]1 Huang C, Huang J, Yu G. Co-suppression of VEGF-A and VEGF-C
inhibits development of experimental hemangioma [J]. Am J Transl
Res, 2018, 10(9): 2911-2919

[8] Yin RR, Hao D, Chen P. Expression and correlation of MMP-9,
VEGEF, and p16 in infantile hemangioma[J]. Eur Rev Med Pharmacol
Sci, 2018, 22(15): 4806-4811

[9] Lou S, Wang Y, Yu Z, et al. Curcumin induces apoptosis and inhibits
proliferation in infantile endothelial cells via
downregulation of MCL-1 and HIF-1a [J]. Medicine (Baltimore),
2018, 97(7): €9562

[10] Kar S, Bali KK, Baisantry A, et al. Genome-Wide Sequencing Reveals

hemangioma

MicroRNAs Downregulated in Cerebral Cavernous Malformations[J].
J Mol Neurosci, 2017, 61(2): 178-188

[11] %) 2 h,F 4, A 38,5 i p £ J% 48 4%  miR-126 . EGFL7
8 Rk b fik ot B 5 R 69 A I [J]. 4000 K FIRCE FiR0),2015,50
(2): 244-247,248

[12] ¥o v EF A v AT E LA AWREHRRFUE. OB
AR GG T A5 [J]. P B o s @ A4 &, 2011, 09(1):
61-67

[13] E#, @0, F 8,5 588 RE ML RGT I LR E 7 i
BRI 4 g kA2 &, 2016, 49(10): 683-687

[14] Xu W, Li S, Yu F, et al. Role of Thrombospondin-1 and Nuclear
Factor-kB Signaling Pathways in Antiangiogenesis of Infantile
Hemangiomal[J]. Plast Reconstr Surg, 2018, 142(3): 310e-321e

[15] FhEAL TR, B B A, F SR RS TR &R & 77 3B 4L
A S0 W R T AR AP AT [T]. IR A B St R 2018,18
(1): 108-112

[16] Tong B, Xiao J, Su G. The follow-up observation on the therapeutic
effect of photodynamic therapy for the juxtapapillary retinal capillary
hemangioma: a case report[J]. BMC Ophthalmol, 2018, 18(1): 277

[17] Vellone V, Gualtieri M, Bosco G, et al [J]. J Oral Facial Pain
Headache, 2018, 32(4): e45-¢48

[18] Kishida N, Sentani K, Terada H, et al. Anastomosing haemangioma
with fatty changes in the perirenal space: a lesion mimicking
liposarcomal[J]. BJR Case Rep, 2017, 4(2): 20170022

[19] Kim J, Hong JW, Roh TS, et al. Oral propranolol therapy in 23
infants with infantile hemangioma [J]. Arch Plast Surg, 2018, 45(6):
517-524

(#3924 TT)



- 3924 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.20 OCT.2019

[17] Xie X, Li M, Xiong TT, et al. Nested case-control study of multiple
serological indexes and Brighton pediatric early warming score in
predicting death of children with sepsis[J]. World J Clin Cases, 2019,
7(4): 431-440

[18] Aguirre-Allende I, Gallego-Otaegui L, Elosegui-Aguirrezabala JL, et
al. Laparoscopy-induced severe renal failure after appendectomy[J]. J
Surg Case Rep, 2019, 2019(3): £jz079

[19] Carcillo JA, Shakoory B, Simon D,

et al. Understanding

Disseminated  Intravascular ~ Coagulation and Hepatobiliary
Dysfunction Multiple Organ Failure in Hyperferritinemic Critical
Illness[J]. Pediatr Crit Care Med, 2018, 19(10): 1006-1009

[20] Kohoutova M, Dejmek J, Tuma Z, et al. Variability of mitochondrial
respiration in relation to sepsis-induced multiple organ dysfunction
[J]. Physiol Res, 2018, 67(Supplementum 4): S577-S592

[21] Martinez-Insfran LA, Alconchel F, Ramirez P, et al. Liver
Transplantation for Fulminant Hepatic Failure Due to Heat Stroke: A
Case Report[J]. Transplant Proc, 2019, 51(1): 87-89

[22] Parra GI, Green KY. Sequential gastroenteritis episodes caused by 2
norovirus genotypes[J]. Emerg Infect Dis, 2014, 20(6): 1016-1018

[23] PuY, Yang D, Mao Y, et al. Therapeutic effects of blood purification
in treatment of fulminant hepatic failure [J]. Braz J Infect Dis, 2013,
17(4): 427-430

[24] Wang HL, Yu KJ. Sequential blood purification therapy for critical

patients with hyperlipidemic severe acute pancreatitis [J]. World J

Gastroenterol, 2015, 21(20): 6304-6309

[25] Zu H, Li Q, Huang P, et al. Therapeutic Value of Blood Purification
and Prognostic Utilities of Early Serum Procalcitonin, C Reactive
Protein, and Brain Natriuretic Peptide Levels in Severely Burned
Patients with Sepsis[J]. Cell Biochem Biophys, 2015, 72(1): 259-263

[26] Yang SC, Welter L, Kolatkar A, et al. A new anion exchange
purification method for Cu stable isotopes in blood samples [J]. Anal
Bioanal Chem, 2019, 411(3): 765-776

[27] Varghese S, Yang F, Pacheco V, et al. Expression, purification, and
solid-state NMR characterization of the membrane binding heme
protein nitrophorin 7 in two electronic spin states [J]. Biochemistry,
2013, 52(40): 7031-7040

[28] Saavedra-Matiz CA, Isabelle JT, Biski CK, et al. Cost-effective and
scalable DNA extraction method from dried blood spots [J]. Clin
Chem, 2013, 59(7): 1045-1051

[29] Parodi C, Garcia G, Monzani MC, et al. Hepatitis C virus long-term
persistence in peripheral blood mononuclear cells in patients with
haemophilia. Detection of occult genotype 1 [J]. J Viral Hepat, 2015,
22(7): 607-616

[30] Muller C, Heidenreich E, Franzreb M, et al. Purification of equine
chorionic gonadotropin  (eCG) using magnetic ion exchange

adsorbents in combination with high-gradient magnetic separation[J].

Biotechnol Prog, 2015, 31(1): 78-89

(L5 3928 7))

[20] Galvan DC, Ayyappan AP, Bryan BA. Regression of primary cardiac
angiosarcoma and metastatic nodules following propranolol as a
single agent treatment[J]. Oncoscience, 2018, 5(9-10): 264-268

[21] Wei L, Li L, Zhang B, et al. Propranolol Suppresses Cobalt
Chloride-Induced Hypoxic Proliferation in Human Umbilical Vein
Endothelial Cells in vitro[J]. Pharmacology, 2018, 103(1-2): 61-67

[22] ZA 3, ER. MW 5,5 H5E RGT G AR 0 EH &Lk
% VEGF.bFGF \MMP-9 #%wi [J]. 4R T2 5 & & sMFH 4 &,
2014, 10(4): 181-182, 186

[23] Alvarez-Neri H, Penchyna-Grub J, Teyssier-Morales G, et al. Tiempo
de respuesta terapéutica al propranolol sistémico en el manejo de
hemangiomas subglsticos pediatricos: serie de casos y revision de la
literatura[J]. Bol Med Hosp Infant Mex, 2018, 75(6): 377-382

[24] Sun X, Liu X, Lu N, et al. Short-term curative effect and safety of
propranolol combined with laser in the treatment of infantile
hemangiomas[J]. Oncol Lett, 2018, 16(5): 6561-6565

[25] Du HT, Du LL, Tang XL, et al. Blockade of MMP-2 and MMP-9
inhibits corneal lymphangiogenesis [J]. Graefes Arch Clin Exp
Ophthalmol, 2017, 255(8): 1573-1579

[26] Polonini H, da Silva SL, Brandio MAF, et al. Compatibility of

Baclofen,  Carvedilol,  Hydrochlorothiazide, = Mercaptopurine,
Methadone Hydrochloride, Oseltamivir Phosphate, Phenobarbital,
Propranolol Hydrochloride, Pyrazinamide, Sotalol Hydrochloride,
Spironolactone, Tacrolimus Monohydrate, Ursodeoxycholic Acid,
and Vancomycin Hydrochloride Oral Suspensions Compounded with
SyrSpend SF pH4[J]. Int J Pharm Compd, 2018, 22(6): 516-526

[27] Lahrichi A, Hali F, Baline K, et al. Effects of propranolol therapy in
Moroccan children with infantile hemangiomal[J]. Arch Pediatr, 2018,
25(8): 449-451

[28] Dao DT, Anez-Bustillos L, Adam RM, et al. Heparin-Binding
Epidermal Growth Factor-Like Growth Factor as a Critical Mediator
of Tissue Repair and Regeneration [J]. Am J Pathol, 2018, 188(11):
2446-2456

[29] Oszajca K, Szemraj J, Wyrzykowski D, et al. Single-nucleotide
polymorphisms of VEGF-A and VEGFR-2 genes and risk of infantile
hemangioma[J]. Int J Dermatol, 2018, 57(10): 1201-1207

[30] Ho YF, Chao A, Chen KJ, et al. Clinical outcomes and predictors of
response to photodynamic therapy in symptomatic circumscribed

choroidal hemangioma: A retrospective case series [J]. PLoS One,
2018, 13(5): €0197088



