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[ Abstract] Background Etiology and pathogenesis of moyamoya disease ( MMD ) are not completely clear so

far, such patients usually confirmed after occurrence of cerebrovascular events, therefore, it is of great clinical significance to
explore the predictive factors of MMD and evaluation indicators of its severity. Objective To investigate the changes and clinical
significance of serum levels of VCAM-1, MMP-9, TGF-B and VEGF in adult patients with MMD. Methods From March
2016 to January 2019, a total of 114 adult patients with MMD from West China Guang’ an Hospital, Sichuan University were
selected as case group, including 68 cases with ischemic type and 46 cases with hemorrhagic type; meanwhile a total of 30
healthy people underwent physical examination in the Healthy Physical Examination Center were selected as control group. Serum
levels of VCAM-1, MMP-9, TGF- and VEGF were compared between control group ( detected on the day for physical
examination ) and case group ( detected on the first day after admission ) , between patients with ischemic type and hemorrhagic
type ( detected on the first, seventh and fourteenth day after admission ) , as well as in patients with different Suzuki grades

(detected on the first day after admission ) ; Pearson correlation analysis was used to analyze the correlations of serum levels of
VCAM-1 and MMP-9 with serum levels of TGF- and VEGF in adult patients with MMD. Results Serum levels of VCAM-
1, MMP-9, TGF- and VEGF in case group ( detected on the first day after admission ) were statistically significantly higher
than those in control group ( detected on the day for physical examination) ( P<0.05) .There was no statistically significant
interaction on serum level of VCAM—=1 or MMP-9 levels between time and method ( P>0.05) , while there was statistically
significant interaction on serum levels of TGF- B and VEGF between time and method ( P<0.05) ; main effects of time were
statistically significant on serum levels of VCAM—-1, MMP-9, TGF-B and VEGF ( P<0.05) ; main effect of method was
not statistically significant on serum level of VCAM—-1 or MMP-9 ( P>0.05) , while main effects of method were statistically
significant on serum levels of TGF- B and VEGF ( P>0.05) ; serum levels of TGF- and VEGF in patients with hemorrhagic
type were statistically significantly higher than those in patients with ischemic type detected on the first, seventh and fourteenth
day after admission ( P<0.05) .Serum levels of MMP-9 and VEGF in ischemic type patients classifying as Suzuki grade—3
were statistically significantly higher than those in ischemic type patients classifying as Suzuki grade-2 detected on the first
after admission ( P<0.05) , meanwhile serum VEGF level in hemorrhagic type patients classifying as Suzuki grade-3 was
statistically significantly higher than that in hemorrhagic type patients classifying as Suzuki grade-2 ( P<0.05) ; serum levels
of VCAM-1, MMP-9, TGF-B and VEGF both in ischemic and hemorrhagic type patients classifying as Suzuki grade—4 were
statistically significantly higher than those both in ischemic and hemorrhagic type patients classifying as Suzuki grade-2 and -3
detected on the first after admission ( P<0.05) ; serum levels of VCAM-1, MMP-9, TGF-B and VEGF both in ischemic and
hemorrhagic type patients classifying as Suzuki grade-5 and —6 were statistically significantly higher than those both in ischemic
and hemorrhagic type patients classifying as Suzuki grade-2, -3 and -4 detected on the first after admission ( P<0.05) ; serum
VEGF level in ischemic and hemorrhagic type patients classifying as Suzuki grade—6 was statistically significantly higher than
that in ischemic and hemorrhagic type patients classifying as Suzuki grade-5 detected on the first after admission, respectively

(P<0.05) .Pearson correlation analysis results showed that, serum level of VCAM—-1, MMP-9 was positively correlated with
serum level of TGF—B , VEGF both in ischemic and hemorrhagic type patients with MMD detected on the first after admission,
respectively ( P<0.05) .Conclusion Serum levels of VCAM-1, MMP-9, TGF- and VEGF abnormally increase both in
ischemic and hemorrhagic type adult patients with MMD, and the above four are related to the severity of illness; serum level of
VCAM-1, MMP-9 is positively correlated with serum level of TGF- , VEGF both in ischemic and hemorrhagic type patients
with MMD, respectively, VCAM-1 and MMP-9 may be involved in the process of intracranial hemorrhage in patients with
MMD.
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growth factor beta; Vascular endothelial growth factor; Vascular proliferation-related factor
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Table 1 Comparison of serum levels of VCAM-1, MMP-9, TGF-B and

VEGF between control group and case group

AH B VCAM-I (ngL)  MMP-9 (pgL) TGF-B (ngl)  VEGF (ngL)
WA 30 255+58 592+ 13.0 384162 51.9£11.6
WH 14 1872£271 299.7+58.7 64.9+163 176.6+33.7

i 32430 20204 8738 19.892

P <0.001 <0.001 <0.001 <0.001

H: VCAM-1= A AN AL 7 1, MMP-9= 3L/ 4R B 9,
TGF-B = #AWE KT B, VEGF= IS N LKA T
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B1R. TR, A 14 RIME TGF-B . VEGF K¥F-im
THELMALEE, ZRA50EE L (P<0.05, WEK2) .
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ESRA G XL (P<0.05) ; Suzuki 732 5. 6 2tk
MY, M A BB I VCAM=1, MMP-9, TGF-B .
VEGF 7K/ 515 F Suzuki 734% 2. 3. 4 Zikim A, H
MmA B, Z2R A5 E L (P<0.05) ; Suzuki 53
6 Gk AL, i R MLE VEGE K405l & F
Suzuki 734 5 Bk IMAL . AR, ZRAFRITHE
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£ 3 A Suzuki 2GR MALEE ABEHS 1 R VCAM-1, MMP-
9. TGF-B . VEGF /KP4 (5+5)

Table 3 Comparison of serum levels of VCAM-1, MMP-9, TGF- and
VEGF in ischemic type patients with different Suzuki grades

Sumki 34 B4 VCAM-1(nglL) MMP-9 (pglL) TGF-B (ngL)  VEGF (ngl)
E 9 1421£210  207.1£309 425499 784131
3% 20 15902243 2513:304°  49.9:107 1153£208"
49 20 1835298 2976323 600+148"  1637£30.7°
59 1 2055379 33934027 T14z164™  1886£272™
6% § 47724437 358024627 848£183™ 22042369
Fif 18.856 3174 14.236 49.831
PlE <0.001 <0.001 <0.001 <0.001

W 5 Suzuki 709 2 YA, “P<0.05; 5 Suzuki 43%% 3 YL bER,
"P<0.05; 5 Suzuki 739 4 GLFLEE, P<0.05; 5 Suzuki 534% 5 HHEL,
'P<0.05

F4 RIF Suzuki 539 B E AR 1 RIMEE VCAM-1, MMP-
9. TGF-B . VEGF /Kb (g+s)

Table 4 Comparison of serum levels of VCAM-1, MMP-9, TGF- and
VEGF in hemorrhagic type patients with different Suzuki grades

Sumki % BIEL VCAM-1(ngL) MMP-9(pgL) TGF-B (ngL)  VEGF (nglL)
214 8 1494219 2174£363 4789 843149
3% I 1602247 2533356 503:107 121.3£246"
44 4 1909£300"  3104£350"  626£150"  1711£343"
59 7 DA1£388™ 353+374™ 4170 1974£328"
6% 6 2522:492™ 36732483™  893:185™ 24242467
Fif 13.151 21153 12715 28023
P{E <0.001 <0.001 <0.001 <0.001

7. 5 Suzuki 59 2 FILEL, P<0.05; 5 Suzuki 439% 3 HHLEL,
"P<0.05; 5 Suzuki 539% 4 LA, P<0.05; 15 Suzuki 5344 5 GLIEE,
1P<0.05

ABEE 1 R IME VCAM=1., MMP-9 /K 43 51 5 1fi 15
TGF-B . VEGF /KFEIEAI (P<0.05, Wk 5~6) .

R 2 GRS A ORIF LG0T VCAM=1, MMP-9, TGF-B . VEGF KV [L4 (5zs)
Table 2 Comparison of serum levels of VCAM-1, MMP-9, TGF- and VEGF between patients with ischemic type and hemorrhagic type at different time

points
MMD 20 - VCAM-1 (ng/L) MMP-9 ( pg/L)
ABESE 1R ABEs 7 K ABESE 14 K ABESE 1 K ABEE 7 R ABESS 14 R
S 5 68 184.6 +26.6 136.1 £27.7 784+ 14.4 295.1+53.5 233.1+£52.8 169.2 £23.6
H il 78 46 190.6 + 26.9 138.8 +25.4 81.5+14.2 305.4 + 60.7 245.6 +53.4 176.6 £ 27.8
FAH F i =32.116, F4=0.658, F .y =0.757 F i =29.745, F 1=1.386, F . =0.942
P1H P <0.001, Puq=0.631, Py =0.536 P i <0.001, Puy=0.137, P =0.350
MMD 2 TGF-B (ng/L) VEGF (ng/L)
AR 1R ABESRE TR ABESS 14 K INGEAN ABESE TR ABESH 14 K
T i 7 58.4 +15.1 42.1+11.0 35.0£7.3 162.5 +28.2 136.4 £23.3 107.9 £23.2
1 7 727 £15.7° 58.6 +12.3" 49.3+82" 190.7 + 35.4° 172.3 +33.2° 155.1 £24.2°
FAH Fam=17.609, F,4y=19.557, F .y =3.564 Fum=14.341, Fu,=16724, F . =3.271
PAH Py <0.001, P;<0.001, P\ =0.001 P i <0.001, Py <0.001, Py =0.002

W MMD= %505 ; St lhEg, P<0.05
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RS OBMALEFE AR 1 KL VCAM-1, MMP-9 7K F- 5 IfiL 3§
TGF-B . VEGF /K- (AR

Table 5 Correlations of serum level of VCAM-1, MMP-9 with serum
level of TGF- B, VEGEF in patients with hemorrhagic type

ML R G T VEANH MMP
r 8 P1E r {8 P1E
TGF- 0.491 0.001 0.600 <0.001
VEGF 0.394 0.015 0.417 0.004

F6 M MAEEFE ABE 1 XMW VCAM-1. MMP-9 7K F- 5 IfiL 3§
TGF-B . VEGF /KFHAH K

Table 6 Correlations of serum level of VCAM-1, MMP-9 with serum
level of TGF- B, VEGEF in patients with ischemic type

. R VCAM-1 MMP-9
LA B MR T
r{H PiH r{H PIH
TGF-B 0.426 0.002 0.540 <0.001
VEGF 0.404 0.012 0.388 0.019
3 itit
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WA R, BB R U 5T PN 3 fik S 32 A
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A MMD £ P I XURS: . Bk R AL R TR
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FEIET HIGIREE i GG 2 AR, HnTRe S B30
SRR . SRR A R A B . RS AT 3h
Tk 24 K45 I S Bk 20 e 0
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A A A NS SO ) 2 R O o3, IR LI o 45544
FF AT AR (sl BEBR A 2T NG A . iR Sl ik 7 e e
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MMD 8 % I35 MMP-9 /K F 5 TR 15 ksl
zie DOV RIS W, I MMP-9 7K S FF 55 AT R fili Py Jz 4L
RETE AL SRR , NS5 S IR 55 A5 0 e A2 BB TG
5 SONOBE 45 "7 Wil S0 4G 18 BiF gy e
MMD 5557 Za kN n] & B0 T bk B4R IE & v 20 i
W, HAHE VCAM-1 TE N 11 N 12 240 B 285 f o+ 1T fig

25 R H R, BLECHARZ-LANG 25 1 Bfge 220,
MMP R[5 fige 5 1725 66 JE JIES A0 40 Jf /35 i 4, i ik
FEAKAS 50 - WA BRI REIR . Bk i AT MMD
LR B R . AR SR R, JRPIALEE A
BEs 1 RIMT VCAM-1, MMP-9 /K3 TR B4 (A
K24 H ), W] SAE Bl 0 5 ol % MMD BRI
VCAM-1, MMP-9 /K255 THi, 5 RO S
—3

ARG G R BN, BB E A B 1K
TGF-B . VEGF /K T X B 4], $/R iU 4F B i & 5
A MMD B L7 TGF-B . VEGF /K% THaE .
TGF-B E—FZINEedni it K7, fefs2 540y
B, arfb. TR, AL AR . RN . B
1653 I 145 £ A S R A M A B AR 200 WRSE R
TGF- B I MMD F8 2 0 s ko I i 7 L4014
BA5E , BN HAE MMD AT Pl T RS a2,
VEGF J& H i 1 FH 5 i i) 42 2 i 45 34 28 19 2R K 7,
HonT sz py Kz i 3 5 . iR S B aEYE, TR
S S5 2P AR R G, WA I, AT
MMD /5 P4 Jif 98 68 1 457 43 A A B A 122 L AR
AR TR, BB AGESE 1K, TR, H 14
KL TGF-B . VEGF 7K & T 6l i 78 i 3%, 0K
TGF-B . VEGF HJfEZ 5 T WA MMD F 35 fi P4 H i ik
i, (HILgs5 e iR it —HAEsE .

AN, ABFFEHE— 25 HT AR MMD 85 AN ] Suzuki
A9 5 ABES 1 R I VCAM-1, MMP-9, TGF-8 .
VEGF KFERI K R, 5B BN, Suzuki 7384 3 Ze ik i )
B MLHE MMP-9 . VEGF 7/KF 55 T Suzuki 7345 2 B,
Suzuki 734 3 HH MR H L3 VEGE K5 F Suzuki
2 PR Suzuki 73 4 sl AL i A R
1% VCAM=-1, MMP-9, TGF-B . VEGF /K ¥ /4> 5l &
T Suzuki 73 % 2. 3 G ok A, o AY B S Suzuki
g5, 6 G B AL, M i AY BB i T VCAM-1,
MMP-9 ., TGF- B . VEGF 7KF-4351l15 T Suzuki 434 2., 3.
4 el A MR s Suzuki 23 6 B, H
MR ML VEGE /K435 85 T Suzuki 434 5 Gk il
A AR, $EoRGm A A AR MMD R
I3 VCAM—-1. MMP-9. TGF-B . VEGF /K % 34 Fifi &
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