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Study on Improvement Effects of Z-guggulsterone Combined with Acetyl-11-keto-#-boswellic Acid on
Cerebral Ischemia-reperfusion Injury Model Rats

WANG Jitao', LIU Tianlong’, LT Yuwen" ® (1. Dept. of Pharmacy, the First Affiliated Hospital of Soochow
University, Jiangsu Suzhou 215006, China; 2. Dept. of Pharmacy, Xijing Hospital, Air Force Military Medical
University, Xi’an 710032, China; 3. Dept. of Clinical Pharmacy, West China Hospital, Sichuan University,
Chengdu 610041, China)

ABSTRACT OBJECTIVE: To study the improvement effects of Z-guggulsterone (Z-GL) combined with acetyl-11-keto-f-
boswellic acid (AKBA) on cerebral ischemia-reperfusion injury model rats. METHODS: Male SD rats were randomly divided into
sham operation group, model group, Z-GL+AKBA low-dose and high-dose groups (25, 50 mg/kg), with 10 rats in each group.
Except for sham operation group, middle cerebral artery occlusion/reperfusion injury model was induced by suture method in other
groups. Administration groups were given relevant medicine intragastrically after reperfusion; sham operation group and model
groups were given constant volume of DMSO intragastrically, every 12 h, for consecutive 7 d. The neurological deficits were
evaluated with modified Longa score; HE staining was performed to observe the pathological changes of cerebral tissue in rats; the
area of cerebral infarction was measured by TTC, and the percentage of cerebral infarction area; TUNEL staining was performed to
detect apoptotic neurons. The expression of CD34, VEGF and DLL4 were detected by immunofluoresence and immunoblotting
assay, respectively. RESULTS: Compared with sham operation group, the number of cortical cells in the model group decreased
and arranged irregularly, with obvious infarct area and obvious decrease of neovascularization; the neurological deficit score, the
percentage of cerebral infarction area and TUNEL positive cells increased significantly, while the expression of CD34, VEGF and
DLL4 decreased significantly (P<<0.05 or P<<0.01). Compared with model group, the above symptoms of the rats in each
administration group were significantly improved, the neurological deficit score, the percentage of cerebral infarction area and the
number of TUNEL positive cells were significantly reduced; the expression levels of CD34, VEGF and DLL4 were significantly
increased; the neurological deficit score, the percentage of cerebral infarction area and the number of TUNEL positive cells in
Z-GL + AKBA high-dose group were significantly lower or less than low dose group; the expression of CD34 and DLL4 in
high-dose group was significantly higher than low-dose group (P<<0.05 or P<<0.01). CONCLUSIONS: Z-GL combined with
AKBA can relieve neurological deficit and cerebral injury of cerebral ischemia-reperfusion injury model rats, which may be related
to promoting angiogenesis and up-regulating the expression of VEGF and DLL4 protein, with a certain dose-dependent effect.
KEYWORDS Cerebral ischemia-reperfusion injury; Z-guggulsterone; Acetyl-11-keto-f-boswellic acid; Angiogenesis; VEGF;
Neurological deficit; Rats
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Fig 1 Effects of Z-GL+AKBA on cerebral pathology
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Fig 2 Effects of Z-GL + AKBA on infarct area of
MCAOV/R injury model rats
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Fig 5 Effects of Z-GL-AKBA on the expression of
VEGF and DLL4 in brain tissue of MCAO/R
injury model rats
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4 g

FLAE B2 R 2 LS AR 2 5%, 2 0L F 44 K
R (AR H ), LA I B 2R, B AR L
o T ERL s QR 2 AR T I, —F EPr e i
PR BT, BEAE G I, R, DA R R s (AR R ET L “ A
JR AT AL 8 ik, 145 28 KUK, i 25 AR A
Fo TR, B2l LA AR R 25505 U rp s 24 sk )
CUNIE 283 R T 08 B8 ) vh o B2 LA A UK
/3y Z-GL . AKBA ¥ HA B 2 /94T CUR B /EFH , (HL i oK
DL R R PRV A AR D& SCik . A b, A SCHE i
WIS SRS L, X6 B 2455 508 43 % MCAO/R #5473 155 764
IR A el B HSt O BRI A il A R s i A T T )
T

M BT A8 F B2 R KTl . 25 00 A ik
WAL R A B B S 25 D ot B ik A
AR Bk SR S R AL BR Y, V5 22 i 2 Bk PR
2 o 2 5 R ELA AR I B 0 I A VR T - A/
SEEEUV B A2 FFE R AT A A 4 Jn A A dele o AR AR K
KU P VEGF At 1 s 2T 24 4 i A= K R 7 (bFGF) il 22
I, DA 2 B o 2 200 S A6 B 2 37, SO AR T RE 5

TEZD; 201945 30 £:5 24 1



FH IR AE S5 B, #NBH A 037 ] 81 Jy e i e o A 75
K ERG I I X VEGF S5 (1) 2835 , B0 I P B2 40 M 1) 84
FRAEH A IG5 B8 A5 RN 201k LA R 37 A= 145 1)
SRS . ABIFSE R P MCAO/R #5455 Kk BRI, 258 T
Z-GL+AKBA IR VER . 253 8K BRF AR KR
KA I RE SR, K2 ANEHES A Y, TG A 5t
X, 2R L a Al DL/ TUNEL BHPEGIMD . 585, A 20
R RO Mg iz J2 e i A ) 6 4 e 5 o B 8 02>, FLHESIAS
FI], AT DL B 8 A i A 6 X RN KB ) TUNEL BHA: 20 i,
Hob 22 D REBIAS PE4) AR SE 1 L A 43 L\ TUNEL P
YU B T . 4 Z-GL+AKBA RS , & 252540
KR ARAEAR AT Prdir i, o 2 D Re b 243 | i
HUTH FLUA 43 H TUNEL FH 1 40 i 5038 2 35 B A, L
Z-GL+AKBA @l 4l B de A B8 K TN =4l .
IR I AL R AR K B A 2 T RE LG , Db
FERAN YR T, 4 /N LA T TR R, I ELAT — o 1 7
M

i S o i 00 A6 A e ph 22 ol 40 i DR T RN S
HFEZS 500 2 fE . Hd Noteh {55
DO 28 R 4T MG H 2E R4y SR, IR s ikow B .
2 REL 20 43 A A0 0 A5 T Vi LM B ) B RRRE A a A R
KAEE EEWAE R 76 MU B A i R S iR
Jagged] Fll DLL4 i 2 5 Notchd 354+ 45 4 , TRl 84 i
BRI EE SR S, Gridley TZE R I, 4 B2 40
Jid DLLA 23k b3, n] 3475 4B T 41 il Notch4 sZ 44 , I 3
NS 55 5 15 B IE R Hes3 \Shh Fik A2 1 4
o . BIRARWEIE R, Bk 2> VEGF (1) 3 1k af {#
DLLA )33k 3Z B , Fe 2T 308 Bz A s o 2 A5 0
M ML 2B . X $2/8 VEGF-DLLA {553 J% X
7 Notch ZHRAF 5 % F3l I (RIE 1 5 104 A2 i HLA &
BRI, AL B R R UG AL 2 B
AR A5 B B8 /0, CD34 . VEGFE . DLLA4 [ 335 /K - 34 2
FIEMK . 24 Z-GL+AKBA Kb HS , K BRI 4122 P 8 A
M4 FFi4 % ,CD34 , VEGF \DLLA4 ()38 3k K V-1 3%
Ft , H Z-GL+AKBA & 7 i 41 CD34 . DLL4 ) = iR /K
S35 I AR A X R T O ATk i
W A W (CD34) () 23k, A oF i 48 3 A4, 9F Bl
VEGF .DLL4 31k , H HA— % M AO”i 1

2 B AriR , Z-GL Fll AKBA B¢ F o] U 2 MCAO/R i
PR A BRI A e D RB B , st LA 43493 5 ixX A 1
Al fg -5 R 2 i 48 9 A= LA K B JH VEGF \DLLA 8 1 [ 3=
KA. AT R -FL A 2R T I A R AL T A
B FA , (A ELARHLE 5 A 5 e oe it — 2 5838 5 BLAh,
A ARG AR Ot Z-GL . AKBA ) /&
BoRAEA, WA TS IE IR AT
S 30k
[1] ZURASKY JA,AIYAGARI V,ZAZULIA AR, et al. Ear-

ly mortality following spontaneous intracerebral hemor-

HEZED; 201945 30 5 24 1

(5]

[6]

[8]

[11]

[12]

[13]

[17]

rhage[J]. Neurology,2005. DOI: 10.1212/01.WNL.00001-
52045.56837.58.
I Y R ES G e R L R B 2 b [E IR A AT
PHE GG 20170 YA P B EL A& &,
2018,38(2): 136—144.
S SRR 2 A2 B A ST S I R 0], T
# ¥ E,2009,29(2):204-206.
LIU TL, LIU MN, ZHANG T1J, et al. Z-guggulsterone at-
tenuates astrocytes-mediated neuroinflammation after is-
chemia by inhibiting toll-like receptor 4 pathway[J]. J
Neurochem ,2018,147(6):803-815.
DING Y,CHEN MC, WANG M, et al. Neuroprotection
by acetyl-11-keto-b-boswellic acid, in ischemic brain inju-
ry involves the Nrf2/HO-1 defense pathway[J]. Sci Rep,
2014. DOI:10.1038/srep07002.
BRI AFEEIC XK, . Z-B 25 X 2 s
T BRI AL 0 00047 P B2 ) RE A oS0 1 T B L o AT
R0 P B 25 %,2016,27(19) : 2615-2617.
JIN Y,KALUZA D,JAKOBSSON L. VEGF, Notch and
TGF B/BMPs in regulation of sprouting angiogenesis and
vascular patterning[J]. Biochem Soc Trans,2014,42(6) :
1576-1583.
CHANDER R,RIZVI F,KHANNA AK, et al. Cardiopro-
tective activity of synthetic guggulsterone (E and Z-iso-
mers) in isoproterenol induced myocardial ischemia in
rats: a comparative study[J]. Indian J Clinical Biochem,
2003,18(2):71-79.
WL A 22, B L, 4 L& - LR 5 A2 1oy
Vs Hh 2 A K H X LPS-175 S 1 W A i 7 A NO 1 5%
W[T]. % B P 25 4 & ,2013,38(2) : 179-185.
FR UG AR SCE SR04 M D REA P20 26K BUNG
BRI T RN I]. & B s E 4 & ,2011,21(3)
43-48.
HANTT A WKM , XUF, 3 FLA B2 2GR0 RIS [T].
L E,2016,47(12): 72-75.
TRLIGE , B R e A o LT AR BTSR[],
ek b B 25 K F F4R,2007,27(4) : 76-77.80.
RN SRR, B2, 4 S PES o odt A e
SRl LA A PR T i O IS T]. o 4 F R 25 52 91, 2011,
29(5):1145-1147.
FE IR A, XU AN BH I 137 5% Jm kA gt i, K B 57
A RS2 [T]. o B 3h hRAR AL 4 &, 2010,18(3) : 193-198.
BENEDITO R,ROCA C, SORENSEN I, et al. The Notch
ligands DLL4 and Jaggedl have opposing effects on an-
giogenesis[J]. Cell,2009,137(6): 1124—1135.
GRIDLEY T. Notch signaling in vascular development
and physiology[J]. Development, 2007, 134 (15) : 2709~
2718.
GRIDLEY T. Vascular biology: vessel guidance[J]. Na-
ture,2007,445(7129) : 722-723.

ik H 191:2019-07-12  {&181 H #]:2019-11-25)

(% - 5K IChE)

China Pharmacy 2019 Vol. 30 No. 24 - 3359 -



