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Molecular mechanisms underlying Xanthoceras sorbifolium

oil-promoted vascular regeneration in zebrafish
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Abstract: [ Objective] To investigate the effects of Xanthoceras sorbifolium oil (XSO) in promoting vascular regeneration in zebrafish and
its mechanisms, and to provide a basis for medicine development in cardiovascular repair. [ Methods] A PTK787-induced vascular defect
model is built in zebrafish. XSO is administered at concentrations of 0, 25, 50, 75, and 100 pg/mL. The regeneration of intersegmental
vessels (ISV) and subintestinal vessels (SIV) is analyzed via fluorescence microscopy. Oxidative stress markers (SOD, MDA, CAT) and
Apela protein expression levels are detected. Additionally, DHI (Danhong Injection) is set as a positive control. [ Results] The 75 pg/mL
XSO group shows optimal efficacy in vascular regeneration promotion: ISV length recovers to 87.6% of the normal group (2 234.5 pm vs.
2 550.1 pm), and SIV length exceeds normal levels by 105% (662.8 pm vs. 627.9 pm), outperforming the positive control group (ISV:
93.7%; SIV: 98.2%). Oxidative stress indexes are significantly alleviated: SOD is 19.03 U/mg (1.41-fold of the normal group), MDA content
is decreased to 56.6% of the model group (1.305 nmol/mg vs. the positive control group 1.658 nmol/mg), and CAT activity reaches 1.623 4 U/mL
(1.53-fold of the normal group, 1.32-fold of the positive control group). Apela protein expression is at 49.327 ng/mL (1.26-fold of the model
group vs. 1.18-fold of the positive control group). [ Conclusion] XSO promotes vascular regeneration by modulating oxidative stress and
upregulating Apela protein, demonstrating superior efficacy and safety to DHI without excessive risks of vascular regeneration.
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Figure 1 Oil yield analysis in single-factor experiment of Xanthoceras sorbifolium

159



160

E % 57& M NUTRITION & ACTIVITY

T, H 38.90% 38 An 2] e KAH 41.40%. B 25 Fl {2 5 2 R I
o, SO AR ICGRE I R TRRE O T PR% ., ECKH
1R 80~100 mL A, SC7aE AL I 48 RN T T, R 33.00%
BN F) i K AR 41.43% . Bl 1E %8 H RS B8 i, SO
SR BCRIF APl B R, HRIR R 55~70 °CR, 305
AR BCR S E T, H 40.16% 38 m 2 i K5 41.30%.
W 5 71 300 30 132 3k 5 65 °Cief, 3 5ed SR 7l H2 R 26 9 /N i
R 13 I ] R 1.5~2.0 b SCORE S I 4 RS -
Tb, B 33.50% 3840 21 5 K AH 43.00% . Bl 81 3E F fa] £9) 38
i, SCE A AR ICR R B TR H) .
22 ERHIREA N &R

FRA o 2R B0 45 5% F [0 B i) 1) /52 4 2 h, B R
JE T 52 A 60 C L BT AT I L IE & R R K CRE A
100 R KO B L2 1, R I B A 45 5 % 2.

M 3 T A A A ARy Ry

Y=42.14+40.062 54—0.125B+0.087 5C+0.154B—

0.0254C—2.014*—2.98B°—0.907 5C*,, (2)
F 1 MmREERE FEERKE
Table 1 Design of test factors and levels for response surface
analysis
KFE AR/ BIECKEE/mL  C Jook LB i /mL
—1 20 80 10.0
0 25 100 12.5
1 30 120 15.0
F2 MEAMKEETRER
Table 2 Response surface experiments and results
R A B C PEIE/%
1 —1 1 0 36.8
2 —1 —1 0 37.5
3 0 —1 —1 38.2
4 —1 0 —1 39.0
5 1 1 0 37.1
6 0 0 0 42.0
7 1 0 —1 393
8 0 0 0 422
9 0 —1 1 38.4
10 0 0 0 4222
11 —1 0 1 39.2
12 0 1 1 38.3
13 1 —1 0 37.2
14 1 0 1 39.4
15 0 1 —1 38.1
16 0 0 0 42.4
17 0 0 0 42.1

B 284 | 20254 6 A | BR&BSHM

i 2 3 A0, AU B 25 (P<C0.000 1), 2 ST A &8 3%
(P=0.424 0) , K 1E P R EU(R;=0.994 2) 3 B 450 704 ]
SRS . TWRI(AT B C?) X 4R B S i A B 2 (P<<
0.000 1), 28 H 3 AC(Fl (= X Jo K & B ) AE M I i (F=
45.50),

F3 MWMEEmREAESTER'

Table 3 Analysis of variance for response surface experiment
KR FHA AmE B F14 PiH
ki 64.610 9 7.180 303.62  <<0.000 1
A 0.031 1 0.031 1.32 0.288 0
B 0.125 1 0.125 5.29 0.055 0
C 0.061 1 0.061 2.59 0.1515
AB 0.090 1 0.090 3.81 0.092 0
AC 0.003 1 0.003 0.11 0.754 6
BC 0.000 1 0.000 0.00 1.000 0
A2 17.310 1 17.310 732.08  <<0.000 1
B? 37.960 1 37.960 160547  <<0.000 I
c: 3.620 1 3.620 15320 <<0.000 1

B 2 0.166 7 0.024

KA 0.078 3 0.026 1.17 0.4240
a5 % 0.088 4 0.022

oo 64.770 16

T R*=0.9974,R%,;=0.994 2,

IR T S5 )5 2 Bk Bl B4R 25.070 9 g IE C ke
5 99.596 3 mL . JG/K £ FEH i 12.616 9 mL, B3¢ 42 iR
42.183 8% WA S H A7 i 25 g IE O %
100 mL . JE7K & B JH & 12.5 mL #4756 31F , S2 I 45 B 3 hy
42.40% , 55 WU E I 22 0.216% UF SBE R A 55t o
23 XERBAMHDEHENEIESERR

FR P 2 ] 0, 20 S5 R T T vk B <75 pg/mL B,
ZH B b £ )y A7 T R AR FEAE 95% 0 21 SCTE AL Il BT ik
JE>75 pg/mL B, BE L 4 1 B A TG R IT IR T B E 35%.

,_
=)
S

.
|
|
"
B
®
|
I
"
I
|
-]
]
1
|
I
|
"
|
I
L]

R )
2 oot A P
B i -
5 80+ !
t—i? ;'.'.-:.-.' =e= Control
& E 60 o = 25 pg/ml
H i -v- 50 wg/ml
Sy £ —omed 75 I
1T 40 [, o= pg/m
g‘li ¢ ITTIE —em 100 pgnl
=E 20¢ boees
e s
E --.-J;..- -.
- cmigmedime
S 0 . . . . . SR
0 24 48 72 96 120 144 168
i [
Time/h

B2 XAREx168hTaL &4 HFFFGYR
Figure 2 Survival rate of zebrafish seedlings influenced by
XSO for 168 h



F&M | Vol.41, No.6

PRI, 72 B B 0 50 T USR] #2903 4% 75 pg/mL i
I AR {A
24 XERBHWNHIENFEKNZME

35 S 9 X T g 9 B I £ 15 18] A0 T i A8 R i 11 5%
1S E 3 BT 7R o PR R4 7T, IR 2 BE I f A% Y TR ol A
K H 2 550.1 pm, BEIL] S 1 289.2 pm. Bl 25 SC 5k L i
T iR B 3, HOG BE S £ il A A 4R AR ROR 2
Ji Pk E Hoh 75 pg/mL SCoRE S 4R A Y A Ak #

PTK787

Control

PTK787+25 pg/mL PTK787+50 pg/mL

=]
Es

PTK787+100 we/mL
PTK787+70 pg/mL

s
(a) L

i

PTK787+75 pg/mL

PTK787+90 pg/mL

g% . XERMEXHIBENEBTENS FIHHR

VEE 2 234.5 um, B 1R & 5 1E & 41 87.6% (1 7K -, #5455 Y
MK L35 IEH AR S A N mE K ER
627.9 pum, BRI Fy 432.6 um . Bl SCOEF I T R Y
Hon, H BE T il A A AR A RUR B TR T R,
Horfr 75 pg/mL 3 A 4 B RO die fE ik B g E
662.8 um, B VK & Z 1E 7 21 105% B9 7K S |, 50 10 26 4 K
15345 o AR T S5 A il B AT B dr i 4 Tl i 4 A
Jor LA P AR ROR B ARG 0 W e 25 AN (B

Control #D
]

PTK787+25 p.g/mL PTK787+50 pg/mL

ryD

PTK787+75 pg/mL

O

PTK787+100 pg/mL

PTK787+70 pg/mL PTK787+90 p.g/mL

(b) M F g

€0 1 HE 6 A 200 1A R 0 B g o A

A3
Figure 3
= 30001
<
N
w5 S ) :
W E 7 2000 . s
ﬁm;é . - s
= ces | ¢ T
EZ§
= 2 £ 1000F
f
g
o
=
af\’ & fax SO
F Q& N
BAROMFONE M
ANPANP A SR AN
S SA S LA
FEEEEE
215
Groups

Ca) 79 0] 1%

LAR B TgR DG & F R AT oE 7 meld

YA

Imaging of the effects of XSO on intersegmental and subintestinal vessels in Tg fluorescent zebrafish

10001
800

600 2

400
200+
0
o

vessels/pLm

7ANIKER i

The length of the subintestinal

x QJ \QQ
’\X ’\X A A ax
& CORPANPCAREN
& < e Q&'\ Q&@%
EERl
Groups

(b) M F e

MNZE B A R T K AL A SO AR i 4L (25, 50,70, 75,90,100 pg/mL)
B4 XLBRBNTgRARD EF Al T e KENGT A

Figure 4 Effects of XSO on the length of intersegmental and subintestinal vessels in Tg fluorescent zebrafish
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