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Ethanol Extracts of Chungkookjang Stimulate the Proliferation and
Migration of Human Umbilical Vascular Endothelial Cells
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In the fermented soybean product known as "chungkookjang", diverse bioactive compounds are produced when the
soybean proteins are degraded during fermentation. Vascular endothelial cells (EC) are crucial in vein function and
the formation of new vessels. A treatment to stimulate formation of new blood vessels is needed in cerebrovascular
diseases that lead to ischaemic stroke and heart attack, as well as for diabetic ulcers. VEGF (Vascular Endothelial
Growth Factor) simulates EC formation. The effect of Chungkookjang ethanol extract (CEE) on the proliferation of
EC was studied. CEE (100, 1000 pg/ml) and boiled CEE were as effective as VEGF (10 ng/ml) for the proliferation
of human umbilical vascular endothelial cells (HUVEC). The effect of CEE on the migration of HUVEC was
investigated using sprout analysis. CEE (100 pg/ml) was as effective as VEGF (10 ng/ml) for the migration of
HUVEC. Isolation of specific peptides influencing the growth and migration of EC is needed.
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Aoz A A, vzt 9 YAl F&F& FrH(Folkman and EHjgith 1 F VEGFE %2 SUAZA A THEE SA9
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O] A= T2 tigedoll A dtEe] RuE St @8 A4
AR NS LAY & 2 IS SHIsIFon o7 A9
A B A AR} AA AL Abo] 9] A7) A7t =
slom ol olgste] FPAEE 2Asky] SIek ATE A3
Z9]| Qth(Brooks et al., 1994; Cao et al., 1996, 1998, 1999;
Asahara et al., 1997; Bailer and Gornik, 1997; Bohem et al.,
1997; Bowen, 1998; Cho et al., 2006).
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Hwang et al., 2012).
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Fig. 1. Preparation of Chungkookjang ethanol extract (CEE).
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FBS7} A 718 M-199 wjz| & o]43}e] =7} 2+2H0.001, 0.01,
0.1, 1, 10, 100, 1000 pg/mlo] E|==E &=} 3|43} =g
3t A 3£ B0 HUVEC 2485712 24317 $3) M-199
o J=A; 2252 7471 0.002, 0.02, 0.2, 2, 20, 200, 2000 pg/ml
7t HE=g && A3 § 100TC oA 3027t 7HEstsinh 7HE
3 iR S S523] A3 H 2% FBS-M199¢} Sk 2 34514
t}h. 96 well plateo]] 0.1% AetelS 3027F 2t om 242+
2.5 x 10’ cello] HES =g lo] RaA|ZITh B A 2=
CO, Hj 71914 CO, 5%, 37°C ol 4] 24 X7} wljoFa}gich.

vt Al o] A 2 YA HEA| 817] Slsf v E &
8] AAS 3L 1% FBS7} H7He M-1992 13] Al &3}t Al
] ¥ 1% FBS7} H7bd M-1998 A3 53 YolF1L 64
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and Kim, 2003). “§=57o] @I A| L) = Gt AL
A& 9157 Yste] H=4 CEES A 2|sto] XTT £4&
SFTE XTT A ofo] WAYSH= 450 nm 2] whghol| A 22ho] Al
o] k=2 gha|sle] A8 27} 0.001, 0.01, 0.1, 1 pg/mle] 73
S+ 2wyt EHT Aol YEhA] stk 23U, CEE(Y=
ZEE 25289 sE7F 2oHSE Al FA7} o] Fo]
10 pg/mle] 58 tj22 2to|7t Yehtr] Alzkstglon
100, 1000 pg/ml -2 7-2-olli= VEGFE A3t t2+3} v|5
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Fig. 2. Proliferation assay of HUVEC. Growth of cells treated with
CEE or VEGF (10 ng/ml) were determined using XTT. con; VEGF
or CEE was not added to the culture media. Compared to con,
VEGF; p=0.001, CEE (1000 pg/ml); p=0.0014

Fo
= @ A SAAATT Bl A S TR &
171 18t CEEE 7}g3%t 5| HUVEC] 255l o, 712
EGF& N Z& FAA71A] Z3AT, 7+EE CEE= AlZ
XA 7ckFig. 3). ol CEES] £AI5h= HUVEC 24] &
1200] ghalch 2ol Pl e peptides) & AT &
th E3t o] & B3 YA EZ S4] £R peptideF+= B. licheniformis
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Fig. 4. Sprout assay. Sprout formation was determined by treating
HUVEC with CEE or VEGF (10 ng/ml). Sprout formation was
observed under the microscope.
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Fig. 3. Proliferation assay of HUVEC. Growth of cells treated with
boiled CEE or boiled VEGF (10 ng/ml) were determined using XTT. con;
VEGF or CEE was not added to the culture media. Compared to con,
VEGF; p=0.0007, boiled VEGF; p=0.059, CEE (1,000 p.g/ml); p=0.001
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E2 7 oA 2o M= AlE F4EHE npER gk
A=7o] Al F21# of2t HUVECO| 5ol S FE4
sprout #-AH o 2 BQlstgtt. F=4 FEE(100 pg/ml)yE A
2|32 o, VEGF (10 ng/ml)9} B|&8 J =2 HUVEC o]F0|
dofiteh H=7g FEENA HUVEC 41} o] 5ol J3S |
= EA peptide ] E2]7} F 23 Ao|t},
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