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HiET TSNS - BREFWHERRBRFERSER, A MNBAL FRENENEE
KA BE, BT RS B QRT-PCRFIWestern blot 7 ¥R I VEGF# Tk FE R B EKFHEEER. 2
ZE#RSr: EEN40 R 6~8F R B EREIESD AR, BN ARAGEHMTRA. HIEBRARELN3d, FHE
ML TFRAGNCHEN-SE B, NBRHASL TFRSHERAEHELKEE, 3dEXRAGHANRABETE
S S - EREFWHIERXRERFRSEE . G55SR M. qRT-PCRFIWestern blot /772
MMVEGFHEFKFAEHKPHREE M. EF: T4 ERBIITEVEGF mRNARIER A TR
SHAT AR B EL K X R AHAH E B E AR (P < 0.05); AT R4 5428 2 /K0 B 4L VEGF mRNARIA /KPR H
EBE25%. HiEHRIN4 VEGF mRNAFEE B B F3E KT ZES A=, SANMRBA., £ /KN RAVEGF
mRNARPBER () T 284k . AR5 7 Sh 240 A B, VEGFEARZKFEEERE(P<0.05); LZENE
H 5B E KN RHVEGFE A REKFLEHEZER . T H3HKVEGFE A2 T B KR BRI o
F I HAHVEGF mRNASXTRAM L, RiXEERK(P<0.05), FEMEENNEKEK, VEGFA
WA FRAHBEBRINAVEGFE HRIA BE RK(P <0.05), EIATFER KB, £ik: 1) &£
F4E - EREFRBEFHBRIFELRES KB ED HHVEGF mRNAKRERFHH. 2) FESIE - B
REFRESIHERFELRERBESHHVEGFERNRERF TN . 3) HAHCHE-57 % SBUR
FERERXBIEDS I VEGF mRNARIAE T %, It ARENEFEKTANREK. 4) KECHER-57E
WOR R RS HEE B N E A/KE LT3 40 MBI VEGFR AT &
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Abstract

Objective: To explore the changes in VEGF expression at different time points in the rat model of status
epilepticus by lithium chloride-rutin and explore the effect of Mongolian medicine Zhaolun Xionghu-5
on VEGF expression. Methods: Part I: 90 healthy male rats aged 6~8 weeks were randomly divided into
successful modeling group, drug administration control group and normal saline control group, with 30
rats in each group. The rats in the successful modeling group and the control group were intraperitone-
ally injected with lithium chloride-rutin to establish the rat model of status epilepticus. The rats in the
normal saline control group were treated with the same dose of normal saline. After the modeling, qRT-
PCR and Western blot were used to detect the expression of VEGF transcription and protein levels. Part
II: 40 healthy male rats aged 6~8 weeks were randomly divided into Mongolian medicine group and
control group. Three days before the establishment of the rat model of status epilepticus, the Mongolian
medicine group was given Mongolian medicine Zholun Xionghu-5 by gavage, and the control group was
given the same dose of normal saline by gavage. Three days later, the Mongolian medicine group and the
control group were intraperitoneally injected with lithium chloride-rutin to establish the rat model of
status epilepticus. After the modeling, qQRT-PCR and Western blot were used to detect the expression
of VEGF transcription and protein levels. Results: Part I: The mRNA expression of VEGF in the success-
ful modeling group was significantly higher than that in the administration control group and the nor-
mal saline control group (P < 0.05). There was no significant difference in VEGF mRNA expression be-
tween the administration control group and the normal saline control group. Moreover, VEGF mRNA in
the successful modeling group increased gradually with the increase of time, while VEGF mRNA in the
administration control group and normal saline control group did not change with time. Compared with
the other two groups, the protein expression of VEGF in the successful modeling group was significantly
increased (P < 0.05). There was no significant difference in VEGF protein expression between the ad-
ministration control group and the normal saline control group. Moreover, the changes in VEGF pro-
tein in the three groups were no time dependence. Part II: Compared with the control group, the expres-
sion of VEGF mRNA in the Mongolian medicine group was significantly decreased (P < 0.05), and with
the growth of time, VEGF continued to decrease; the expression of VEGF protein in Mongolian medicine
group was significantly lower than that in successful modeling group (P < 0.05), but there was no time
dependence. Conclusion: 1) VEGF mRNA expression was increased in hippocampus of rats with status
epilepticus induced by lithium chloride-rutin. 2) The expression of VEGF protein in hippocampus of rats
with status epilepticus induced by lithium chlorine-rutin was increased. 3) Mongolian medicine Zhao-
lun Xionghu-5 can induce the decrease of VEGF mRNA expression in hippocampus of rats with status
epilepticus, and it decreases with time. 4) Mongolian medicine Zhaolun Xionghu-5 can partially inhibit
elevated VEGF expression at the protein level in the model of status epilepticus.
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1. Hi

K (epilepsy, EP)R2M 2 BRIT 1% N, & —FE 18R p, JLE SR, 55 R
TRFFIDRAS . U FF SR A& (status epilepticus, SE)f& —F# 5 WLH LB AR SR w1 REBHWEH
- MHUBR 25 0] LR IT AR, BAE =0 —EE TS A, R HUBIN 25 R I
M2 . R, fEImPR EF4R— A RO HUmie 254 2 — > 28 0 2 H B i 1)

M%& P B2 A= K Rl F (vascular endothelial growth factor, VEGF)/&1E A — AR IR 45 0 55 A 4 i i A
K FHEN—E 7, ZFEEEREEZAORE -4 MEE KR T/ MRATAEAKEF[2]. VEGF Kk
H1 VEGF-a. VEGF-b. VEGF-c. VEGF-d. VEGF-e Ti/& A BEAIIAHE A K B F(PIGR) 4L, T AI1#
BNV BB R, X EER LS G = A m R RS AR PR (TK) %2 /&, Rl VEGFR-1. VEGFR-2 I
VEGFR-3, PLEFHiA~3t524%, R neuropilin-1 (NPR-1)#1 neuropilin-2 (NPR-2) [2] [3]. VEGF HI{5 5 SR
Bk, BNZABEERT LS 22 BEAER, S2ARTT DUE R 8 = RAR B R IE — RS 5[4],
VEGFR-1 fll VEGFR-2 {E A 22k, EFRMT, WA RS H) VEGFR-1 Ml VEGFR-2 HIZIE N B A
[, VEGFR-2 J& {2t 2 A AR 4i A /AL I A 2 e A B AT 22 7y 24 2 22244, 1T VEGFR-1 WA R kg
JRR B RAFTE ) E B2k, BT 7E £ B, VEGFR-2 & M N i VEGF 24K, /S 41 K58 % VEGF
o TR, Tz T hmAsEma 14t A REFRW, £MERS%H, VEGF n BE/EH T
A, 252 Pm R R, FIavEie5]. IOMETS Rm6]. SRl sEMERE[7] [8]55 .

SO HEH-5, N AR5, RIET (HEFFNCHY , AR 50 7w, EE )50 7. #HiE
3050 LT B | SOX ARAARR[9]. TR AMEN . B ER . e DUEEE, AR
B 2. RS IR DIRE. B ATE N AN TGO T R A WIUR HESA-5 RN e T, X R AR A
1 — KB A

S AT AR B 4K 5 5% 5 17] 4 T Semaphorin 3F (Sema3F)7E 0 min. 5 min. 15 min. 30 min I 2 JE 4%
KRB LHETC YT, KT ESHEIGH VEGF & H A& mRNA 1555 i 25 B 8] 128 (638 2107
PR 55— TwH5E, 7£ 0 min. 30 min XM E A (ARG FRE] 3 RIFEACK RIS ME e inA 7
Sema3F, TA AR T [F) 5550 & 1 B 4= 195, J5 S el & 005 (1) 77 72 K 90 S50 4 ) VEGF mRNA 5
SHRARIEHEFFE[11]. LLEWHIIRT VEGF EME A28 BH —E B EERH .

A SELS B AR E DN R AR A K BB, WSO A A 2] VEGF ARSI, AN FH SR
I TERH-5 %F VEGF RIE IS 50, PRI WIE BN (i EVE A

2. MRS RHE
2.1. KR

SEIOFHY): 6~8 JAES (@ HEEYE Sprague-Dawley (SD)KER 130 ., H1 P 58 i R K 22536 4 o Lo 4t
(VFAIIES: SCKK2012-0004). SEEGFEF AN H 3P SRR B o4 52 o B RLR 2 340 R 25 0 2 ikt
22, XWHE

2.2.1. F—845: XRFERSERSEENESLES4E
HL 90 H 6~8 JERSfd HEMENE SD KRR, RABENLE w i EAIBENL N 3 4L, 43 A A e sh 41

ik
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YR ZGNTHRAE S 2E B R KOG IR A, AR 30 o AT AL I R R S S - B RS A R VRO R AR
ARRBA, BEA TEME27 mg/kg)BIEAHT, R 18~24 h J545 TFIFEM(1.5 mg/kg) ST, 30
min 5 B4 T B REEFWMIERES, EIRFIEN 60 mgkg, TRIEE, LUGHEE 30 min 44T 10 mg/kg, &
ZUF SR, BHEN V-V FIR K KA (3% Racine 70 Zibpite) [12]. 5K RIFEEK 90 min 545 Tih
PEPE(10 mg/kg) GRS EST 1B, LUG RS 10 min VESTHUPEPE 10 mg/kg, BEZRWRIF L. AR A
5T ESERE A IR AR . IERE RS, EBUEREDIE Ohy 3hy 6hy 12h. 24 h RWf[E] L, B4
FEANISHE] A BE LR AN 3 RO RALSE, BHEGHE A BbrA, #HARAET—-80°CUkAH, T /5 42ises.

2.2.2. BIEBSY: HRARLARER-5 MK R MM ERSRERIT TR

HEH 6~8 Ji A HEMENE SD KRR 40 X, BENL N 2 4, NSEZGA R IR . /R K SRR AT 3
d, SEMLE THAHICHEN-5 (10 mg/kg 1 K/H)RE B AR, XIS T [F 555 & A A B 8 KEE [9]. 3

d S % 5% 24 RIS 2 e et B s v S A B - B R A R BB RF SRR SR, R T vk ]
. EBGERRINE 0 hy 3 he 6 hy 12 hy 24 h ANE A, FFHEEE S FEHLEE 3 H R A
e, BB DHBRRA, RIET-80°CUKAE, FT /a4 sess .

2.2.3. qRT-PCR £#&M| VEGF FRiLE

1. RNA #E

1) M—80°CUKFIHEL AL T VK b, BIHUN SUKAE EP & R BTRE, FEURE 2R IRAT IR S 5

2) B IR E T EIET S min, MEZREAEASYREENE;

3) SIS HIMANES 02 ml, KA, MBS 15s, FERBE 3~5 min;

4) 2~8°C 1200 rpm &> 10 min;

5) NN 500 ul Pk AER AT F, =i R CE 2 min, 2~8°C12,000 rpm &.0» 2 min;

6) TELYR 4)rh, ¥ 200 ul oK ZEE AL Big, RE. EIEBINAR A E 2 min, 2~8°C,
12,000 rpm £5.C» 2 min;

7) K 600 ul BN AT, 12,000 rpm 2540 2 min;

8) EE 7);

9) 2~8°C 12,000 rpm 50> 2 min, {4 IR A B T o T30 K00 o R B AR v P B VR 2 s

10) B B AR N H, #+ 50~100 ul RNase-free ddH,O i ARy, FIECE S min, iR 12,000
rpm B0 2 min, 33| RNA.

2. & RNA ##¥3 K RT-PCR

(D RNA ¥4 5%: H FastKing — k@ R & B —5 cDNA. 50 ng~2 ug & RNA A&7 20
ul JRNAE R

2 Real-time PCR: KB EHAT .

2.2.4. Western Blot ¥l VEGF ERAFRIAE

1) M—80°CUKFaH L thilg A ZUBAEVK b, BIBUNIH ZA8AE EP &, MUIRUN R, S8 IR
fE 200 ul~300 ul, ¥KZ 45 min;

2) Zf#5E, 4°C12,000 rpm B0 15 min;

3) EAFKRENE: I 5% loadingbuffer, i 5 min, —80°C{#AF.

4) FFEFYK: 100°CAEE 5 min, FFLEUSANME A 100 pgo HWCR FARRERE 15 mA fEIT HIFET .

5) MR BRI FRLE 4°C T, EE KN 100 V/100 mA.

6) RN R ECL B RS,
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@© HpA: H 1x PBST AL S%/BiAEDY, 4R AR &5 2 ho

@ —¥i: FEHEBFE P, K PVDF BRET W EHRT, 4CHELR.
@ W —HrE, FH PBST ¥l 3 &k, &Kk 5 4.

@ Zhu: WES AR =, =i, 45 min.

® PeME: H PBST Pef 3 Ik, &K S 43%h.

©® EEE.

23. GtFESH

KHI SPSS 22.0 Gt B A Hi AT G it 22 0, IFE BRI LIS E £ ARdER(x £ 9)FoR, PIALAIEE
BORAIMIFEAS i, AR BRI T Z 0 0. P <0.05 NERA G AR

3. &R
3.1. F—19: FAFERSKREEESHLN S VEGF mRNA XREHKEENLIFR

TEIERAE, A 4 DRREER RSRS8O, A 17 RARHIERKAE, SRR N
65.0%. B4, NTIRFAWIRFFFORAE K BRAANE S H 2 VEGF ik E L, AT qRT-PCR v
SE T K BRIAUREF 20K JE 0hy 3hy 6hy 12 hy 24 hiX 5 M [E] 5 VEGF mRNA [R& 50, 458 KB
G T4 VEGF mRNA FRIARLh 25 %8 B 41 AN A= B 3 /K ot FEZHL B 25 (P < 0.05);  2h 2 xR 2 5 AR 3 Ak
KXTHEZH VEGF mRNA RIAKF LR ZER . HiEE S I4 VEGF mRNA [ B 8] 384 i 1280 - =
PN HR 2 5 2R B SR /K G IR 4L VEGF mRNA AR AN AR L . A 73— 9T, R Western blot 2
ME T KBBRFRFS2RA)E 0hy 3he 6hy 12h. 24h, VEGF FEAMEIEEN, EEEIHE 542 4
FHEE, VEGF 5 HFRIAKF 21 5P < 0.05); 43250 M2 542 B 37K M2 VEGF 8 B R IE/KFTE W
B2 MH 3 41 VEGF & [H 2840 35 0 B 5 I () 43

3.2. B2y : NARBEHRER-S WRRFERSARERTFME, KREDIHLH VEGF
mRNA RERKFEELIFNR

N T LT PR T8 5 2 AR HE -5 X RFSIRES KB VEGF (520, AT A T qRT-PCR 1 Western
blot WA 770 K B 221 VEGF mRNA MR EH#EAT TIE, 455 &3, 7£0h. 3h. 6h. 12h. 24h
X 5 ANEFIE] A, SE#4] VEGF mRNA 53 HRZAAMI L, FiE B EBREP < 0.05), FHBEHE KK,
VEGF AWiF#K; fEO0hy 3hy 6h. 12h. 24 h, ZFEHHBEENINH VEGF & H KL B FFK(P < 0.05),
(B FEATELE I TR M
4. VHig

PR A LR 255 7 Hh B LIRS, L BE R 10 0 2 B O N e[ 13191 HL) LB 525 B R AR T
FRERAS(SE), SEUTEMME RGGEUE, WORH NRIBERT . 15 BRRAS, M AR OS2 e 2 LA
TG E. HAT, SE JEMUR M A ENLH A e ATE R, B A AR IT 75 RS S R BT B 45 1 B
B SO TR R 1) R A o SR R A — A DL B R M O PR (SRS) A RFE 173 BRIk R o 2 e ot R M
T 4% [ 0 e A ) R, AR o P 2B PR S ) A B B AR AL AT SRS R AERFT], AT 4 a8
RIIAE R . fESR AL, 0~3 d NAMEN], 3~7 d AR, 7~10 d 245 9121k R, VEGF /&4
ZRGE ME Z BEERBRE F[14], AT, &T HAEN T2 5 RKIEER A AR, KIER
IR EATIERE T VEGF X — 7, [FIRIERE TS - BRZEHE T RN R R, ORI M
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R 5| IR R AE LA B o 41 2345345 5 N 28 R R AEBLARABA[15]

VEGF Z I w7 WMt VEGF 52 R FEAH N (1 AE M) D e . B AT 2 A1) VEGFE 3244 A AH 56 52 /4 VEGFR-
1 (FIt-1). VEGFR-2 (FIk-1/kDR). VEGFR-3 (FIt-4). #H&4 4 -1 FAIMEL4EE -2, VEGFR-1
VEGFR-2 & £ # 2k, VEGFR2 & — MBS BB 214, 7IH0E 2 2 NI SIEek, shEma kA,
I3 AR il R [ i B 8 R S 2 X8 T . 380G PI3K/PKB 15 538 i Al MAPK/ERK 15 5 Jf i e # 2E
A5 S EE, EANMIG A AT T R AR BRI [16]. IX PR IRARHE T RELEMIN 1 K A8 R e R 4%
ER

SR B ) ON 2 R B g eiE s sk . Rk, R JeiE s B i H DU 254 1)
FEAEFSE S . SR, U5 20k 30% 0 B U I PUIOR 20 YR BN 254, X RO A N S
YA G, R RES AL O B BN A R 40 R P R Al A BT I R R (BBB),
B T S A S R AN BRI R R A e T NN I o B Th RE RS, IR BERRBTE, 2R
TRITRAERIE, R, BWRRVEMTE RIS, A, 2Dt 50 3 B i ix be & D) e BEis 2 k4
MV TN K 2 R 2 — . VEGF J& —Fh-5 I BF 5% 2 RE RS AH DG 11 20 12 —[17]. FEME i sh A Al
o, VEGF feti% 5 S MK R B2 IR 18], 1X KB VEGF 5Eia e i & 25 AR fE A e . e il A A4
¥ Sema3F 7E O min. Smin. 15min. 30 min iX 4 A&, MABERKREDME T8 H, RITE
L2 76 VEGF 85 2 mRNA [R5 BE 5 I [R] KT &G 2 . AU 5 — B 7, £ 0 min,
30 min X PSSR A, FERE IR 3 RIEARKRIE S0 MAN T Sema3F, 1%t AN T [F45 77 &
WG 2RISR, 2 ) R 38 i e ) 5 90 R B SEB6 20 ) VEGF mRNA #exf IRH RIA BE s, DL LA
R 45 RN T EME R 5 VEGF B —EM1ER

VEGF W& KRG IS R E A E WEEH . —J71H, ©RE LRt M ¥, IR & £ .
A5, EREINEE D ARET, (LS T4 (neural stem cells, NSCs)15E, LA &ZAEE Z i1
280191, XHEUREIR AR R EH . BEAEDF U AL, SE J 0 iR il f2 4 VEGF fl VEGFR2 3R IA 17
FEWENPR, X5 SRS A E#HA —F[20]. VEGF A[{Eit SE & 2t i NSCs A, #ni
AHeZ 5 TRMRRE . RN RACKLIEY T VEGF BIXEMEH S5 T 1E% B KR 2 A4S A .
TERRER AR R LRSS, VEGF fERG 45 fa A R B AN F R FE . shfin I8 VEGF 31k
AT K, A S E BR E VEGF R nT c8eai o A7 v, (g IfL 48 A8 1 DA R 453473 0 PR e 48 26 e
1M HAEAS SRR VS BB L (21 ] — BB FE[22] o, FEMUI R 15 O 2t 3, 4 #MIE I VEGF VA
Wiz, AFCLERE N R ARG e, Mg S, NIk B R R e . Rk, H AT VEGF M 1)
A AR B AE FMLE TSR R AN R )

VEGF/VEGFR {55 7E F X & R G0 M4 A b 2 0B B 23], — e, AT
VEGF/VEGFR 15 51 F# 758000 o 1 SO E G0 ISP W L3067 5 0 e B R AR L 1 o P 2 o
WA IR, VEGF/VEGFR 5 SETIRXMA RETHMEEFRIEH, BRF%FMEREKAMH e
JLHET . —EEHf5UdRkIE T VEGF 7EBRZEE/WIE 1 SE KR A PUEIREM-[24], MA VEGF ¥877 1l
WD RN O H R, R RN S R A, REERIEE ). BkAh, £ VEGF JRITRE
UL BRI R AN RITEAS, REAR I SRS, XTI RE 2 OGO B S i 5 X3 Thig . 7E SRR
PERRAB AL, VEGF fE = ANl [a] 2 A A A 3 2 (1) 23 208 Sk /K P 3l 75 % 1 5 i i Az, ik
BREFW I CA3 XiF KM E KR R E[25]. fEASLI T, EE & - BREFWIE TN
R RFEDIRES R B S A 2, RIL VEGF H3RE M B &, XHER T VEGF X EUW i & £ B —
JE IV AEAE R -

FEZN R R RAE 3000 FRIA 7, LSR5 255 I IR s . X Z i R
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W77 B T8 97 SR, VDB T REA R BN, FEUABR AT NES, PHIERIT SF
EERPEG . SR ES, TR iE . BORIE KN R ST Bl D R REKR I . SFEANE
RGN ER BB, FRBiaER 7ok, £5 THEMESEEE, NS REER. EARMRS, &
AT S 2 AR -5 PR R g2IRES K AR AL HEAT 10, A B2 Re O (VR T SR LT VR T F Bt sk
EE R, SXTEAHLL, TESEZU T, ZAWY 4T VEGF mRNA K& A 2] T — & rasE .

gL, ARSI RIL VEGF 25 TR R E SR, HEBREEWAES KRR BRSNS E
[ 24 /NEFY, VEGF mRNA DL H IR Z A=, XS KR 2, VEGF WReRfA—
SEMTEAEAER, (B EART R HLEE T ZE— D0 . S 28 S-S5 TR0 RV I S 2 3|
R K SR g 5 2H 21 VEGF mRNA FIEE IR, RIDZZAYIEEIRX — B a7 7 o] g2 A
—EAEH, BRATHE 5 22 S50 h o AR 2R T 25 M A E AL

5. &hig

1) A - TR B T 0N 5 SRS K B S P i) VEGF mRNA (1R IE T«

2) A - BRE BT T IR SRS K RIS 1 VEGE 8 A RIE T -

3) SREGWINCIEN]-5 12K BURIR 5 SRS i WSk /T % F VEGE RIA TR, I HLEEE I 1]
FAT T AN T PRI

4) SRAWICHEN-5 LU Fr SRR SR o R B LRI 3] VEGF RIETH

EHEWmHE

WS HERERZEEFEIH « S 2580 HERA-5 X HEVE PN K BB AL i VEGF 214 52 i i 0 78 (5 H J
5 YKD2024QN002): [H 5 HARIEEEESTE : WiW KRB Sema3F 5 VEGF AHICIEA 78 (50 H 2w
i 8226050455); WS ERRIRS I EIH SRR HER-5 X5 HME VA U KBRS ALT TUE R AL 7
(WH%5: YKD2022MS032).
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