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WE. BN B EALBS BT S B BSR4 K BAT 240 BrdU, Nestin, GFAP FiKIF¥m, Fik @&k
HHEIEAL SD AUAE K EUBENL 7 I H G B | BEAIZL | LI (0.54 grke) . HEFAURIR A, FLFIA T LISE
HBFA (0.54 o/kg) RIY, BETHTLBETH, BKEATUSAR FABEHRENAYT, 18, L BBB B&IT
BRI RIG K BAT A2, HE J2@ ., TUNLE S0 0 s Ui SE4 2L B AR 1k . A TR, i sdt e @
Kl vWE FHYE M4 4CH , Western blot, RT-PCR Rl {55 #8214 BrdU, Nestin, GFAP Z&[1% mRNA £ik, &R
RIT)R, SIEF R IR [, BEAIZ BBB iF4 FIE (P<0.01), OB REHLSDHIE (P<0.05), TR
(P<0.01), vWF [HPEMA B HM % (P<0.01), BrdU. Nestin, GFAP % [ mRNA £k (P<0.01); SHiRIZ
Fedr, AUFIAE . ST MBS 4 BBB PEA T (P<0.01), G B REA S HFEML (P<0.05), T REM (P<
0.01), vWF PHIEME R HE £ (P<0.01), BrdU, Nestin, GFAP #E 4 & mRNA £k (P<0.01), HEEGHBUIR
TR, &t FAB T, BANAIT 2SRRI TS AT A . R AL | R A SR, =
BAMBCR AL, HAENAR T RS LRHAE 4410 BrdU, Nestin, GFAP Rikf X,
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expressions of BrdU, nestin and GFAP in rats with acute spinal cord injury
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ABSTRACT: AIM To explore the effects of Zhenbao Pills combined with electroacupuncture on ethology and
expressions of BrdU, nestin and GFAP in rats with acute spinal cord injury. METHODS Adult SD rats were
randomly divided into normal control group, model group, Zhenbao Pills group (0.54 g/kg), electroacupuncture
group, and combination group with use of both Zhenbao Pills and electroacupuncture, and acute spinal cord injury
model was established as well. Each group underwent one week corresponding administration. The rats were
subjected to evaluation of their behavioral changes before and after treatment by BBB scale, the observation of
pathological changes and apoptosis rate of spinal cord injury tissues by HE staining and TUNLE staining, the
detection of number of vWF positive blood vessels by immunofluorescence staining, and determination of the protein

and mRNA expressions of BrdU, Nestin and GFAP in spinal cord injury tissues by Western blot and RT-PCR.
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RESULTS  After treatment, compared with the normal control group, the model group was observed with

decreased BBB score (P<0.01) , higher grade of injured spinal cord tissue ( P<0.05), increased apoptosis rate
(P<0.01), increased number of vWF positive blood vessels (P<0.01), increased BrdU, Nestin, GFAP protein
and mRNA expression ( P<0.01). Compared with the model group, Zhenbao Pills group, electroacupuncture group

and the combinative intervention group shared increased BBB scores (P<0.01), lower grade of spinal cord injury

tissue (P<0.05), decreased apoptosis rate (P<0.01) , increased number of vWF positive blood vessels ( P<
0.01), increased protein and mRNA expressions of BrdU, Nestin, GFAP (P <0.01), and the combinative
intervention group took the lead. CONCLUSION Upon rats with acute spinal cord injury, the combinative use of

Zhenbao Pills and electroacupuncture can improve their ethology, and alleviate the pathological changes in terms of

formation promotion of new blood vessels. It is suggested that this intervention may be associated with the up

regulation of BrdU, nestin and GFAP expressions in spinal cord injury tissue.

KEY WORDS: Zhenbao Pills; electroacupuncture; acute spinal cord injury
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PR EXT IS 8 2 K D T AR BUE FR B 48 |
RFE MM LA RERSRIT, A8, BfF
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PO G TNAL, AERRAEAFSE TP SE X S A
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Fbk vh R INB T, PTG IR . S SR 1
MR ARBEDRE, 0] 8E R ANz
RE . AR R OR, S-IR-2- I R W E R
(BrdU) ., S (Nestin) , BT £F 4 i 1 & M
(GFAP) FRikEBBEM LK . B Mok
WELSHIEN, o E s Liktstr®is
YA T DR UE B BE e 22 A0 AR K | BB ANy
fb, IR, CHlEN 2SR
HITHEE R T s g™ 2R Y
RITITE, AR F AL FAL S A
RIT B REBUG KR, PR HRCR , RTIXTE
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1.1 4 45 HURAE SD KRR, MEMESRf:, Joke
SERRIRAR(SPF) 2%, 10 JAi, K5 180~230 ¢,
W At s 4l A A SR S H ARG R A, A2
AJES SCXK (&%) 2018-0001

1.2 #Hh5EA FRABTI (NEE R0
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5 171205003) ; AR (HE) Je@ikin &
(B REWEARMF I, #5 17061354) ; K
J SR AT R AL A T 1) A 0 25 4 IR W I A T PR
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M1t S AL W W bl ) (32 Abcam 2 H), it =5
1710115002, 1711125001, 1711017010, 1710018007
1710014007, 1712017008, 1712151002, 1711019004 ) ;
RNAiso Plus #2HUAG & (RiEFEAEY TEREARAH),
It 1710145001 ) ; BrdU, Nestin, GFAP. % (-
actin) 5IYIZFCIRIN G 3 A DB ARG BRA 7 A 0L
A ERAAE (deatE R B AR A R A A,
#t5 170812)

1.3 ME  G-6805 BAEHAIFL (AL BlstiikEE
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F]); CH20 BIM BG4 W 3ss . BX63 Bl %e 't ki
B (HA Olympus A H]); 7500 #5455 = 7
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o, Y 2 em, &2 VTR B AAHESE LA,
VERGRE AR 10 I AE, $E A VIBR T8 ~ T10 ik 58 FiAfE
B, whyEfs e Faa ki, B 10 em ANEENITEHFTF
FH NI REORETONME, EEERAR
HAH T R ER—2, B8 10 em, FTHYFE
W10 g, BB HBUERZE R R RS, WU R 4
PEFhE, RZEMERERES, BN, 5 TE
B, IEE O IR R AR, T TRE,

2.2 %K N TUSEABRTIAT, BE
BREALITF KR, HIERR, F&E0.54 g/ke,
HF 1 mL/100 ¢ KA SR KTHES, F
AJG 23 b FLUAYTY, MGRFR 24 h 4425 11K,
S AT LR AT, BEBORHES (i
T8 7 SiMERNEE 1 BMER] S EBIES) o Mo (i
T 2 EMERSE ), RAES I R RN, Ao
AR, A A BRI BRI, R ik el H 3l
B, TARE 23 h TLIGYE, £ 0 30 min, B 4F
30 min, MJREEMEIRG 24 hiAyT 1k, H1E; BA
HT USRS RENRTT, B 240 511H
JURIAL, AT,

2.3 BAWMEBTAFE HBTIRITET (BN
R, IER R R —mZ) | RIT R R
B IHETTESr (Basso Beattie Bresnahan, BBB) =
FAEM T G 0~21 43, 0 43 FsE o
ST, 21 FRG G e, B3
REIT AT B RVE = AT R 2 A, B R
PI0Em 3 ok, A 2 kIR ) B 2= > 5 min, SROF
¥ifH,

2.4 BIT)E WA AR SR B T AL Ao BB 20 R A
=& R HE Y0 WL 15 1 6 4 4L B AR
b, SRH TUNEL AR A B840 =% % HUE
JEERRIE, B T11 ~T13 BE53B01 A0S BE414Y, B
HUREAS , A7 T80 C RYMBARIR KA H, HL 1 mg

HAUEE . vyl ik, RS I b B A
W, SIEAEEYI R, 2E 4 um, &I HE 52
AR EEE, BRI MRS, Tt E
TR T WSS B AR Ak, T W b A 2 20 B 3 4
0 %%, KA, Bkl 1 %, ¥
A R g g0k 2 9, A T A2 A0
Wk 3 9, [REBUEHSURIEA IS DI R, A% 5%
HE TUNEL Rl in) G454, TOS s T il
BS DAEE BT R AR B E
BEANII T

2.5 BRI R E AR SRR IEY
ki, BAERI AL 2T, WK, WARGE TR,
VIR G P TR 1, =R ST, TRIK
HRFEEVE 3 K, 5 min/IR, BIESER A PBS 1ETE
3, 5 min/K, A 2 mol/L R MR, WH
30 min, 37 C, JIA 0.1 mmol/L MR ENIE W,
IS 10 min, KH PBS i3k 3 ¥, 5 min/IK, VA
10% ¥ B /N4 i B (1 BT, A —$T (Pt i
vWF iR ) , MAME, 4 Cikik, PBS I
VR MA ST (BRI AL Py b ic i L E it
vWF ZwlEdiik), W&EMmE, 37 C. 1 h, PBS
Wk, T, #HA, 4 ChOE, THEEYOERR
BERAERG, Giit vWF BRI S H

2.6 AR5 HHLLL BrdU., Nestin, GFAP mRNA %
R SRS ¢ i PCR RGN, RS HR
L, R RNAiso Plus $2HUE RNA, it B 5 4K
F, 10 pL, WG cDNA, LA B-actin AN
%, WAFRNFE R 0 E RIS | R E R N AR, I
25 pL, SCZifs PCR RN, RNARZR K 95 °C FiAR 1
30s, 95°C (5s). 60 °C (30s), 340 MEH,
5 55 °C (90 s) . XF4 4 7 4 STt B e L UK
WE, FRdlEmiig, R 2729 MR B A
AR RN, SIFSI L 1,

*1 s519F%
Tab.1 Primer sequences
FER A FR L2l K /bp

BrdU 1E[] 5'-ATCGGAGATCGAGAGAGCTAGACTAGATCAG-3’ 20
JZ 18] 5'-TCGATAGAGAGAGCTAGAGATCGATAGCGCG-3' 20

Nestin 1E 7] 5'-TAGCTAGAGAGAGCGCGCTCGCTCGATAGAT-3’ 20
JZ 1] 5'-CTGAGACTCGCGATAGCTGCGATAGGCTAGC-3' 20

GFAP 1E 5'-AGCTCGCTAGATCGCGCGCGATAGAGCTACG-3’ 20
JZ 18] 5'-TCGCTAGATCTCGATATATGCTCAGAGCTAGA-3’ 20

B-actin 1EM] 5'-AGCCTCGCTCTCGCGCTAGAAGCTAGAGCTA-3’ 20
JZ 18] 5'-GTCGCGGATAGAGCTCGCGTAGAGAGCTCGG-3’ 20

2.7 B ABEAL BrdU, Nestin, GFAP & & £:i&
K H Western blot 7K, BUEH 2, WAL %k,

IMA LI T A PR 2R, VK ARSI IO 24
Lh, K=o, B fTEaZrE, Bk,
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FERR . bRicAb3E, A —HT (1:1000), W0 E&5H 7 e I
B, 4 CitB, PBS vk 3 K, 5 min/IK; A @m- “ 2%@
BL (1:5000), ST 1 h, PBS My 3 K, <15 v
5 min/R . T H AR RO Rk 211 am 441
2.8 “itFEaHr R SPSS 25.0 Ak TG > =

0.

SOHE, TPERERLL (xxs) Fon, 4L HECR
MR R Jr 22081, PP LR SNK-q #6556,
BEXS ¢ A go R A2 PN RYT RIS GOk, R IR itk
a=0.05,

3 &R

3.1 #HFwMEEZRMATAY 40 LA KR IA
33 Ry, 7 HAETS, HEW M A e O &
JrER, HARIIEN 82.50% (33/40), A AL
IR BBEHL o AR (8 H) | JUAIZH (8 H)
AT (9 H) |, BKAd (8 H)., WRyTraiisid
BBB PE/M K T IE# X HR4H (P<0.01), ALFI4 .,
HATH2H | B SERIAMIE (P>0.05), 167
JatAIZH BBB PV BOAYTHT PR (P<0.01), JL
Kl . A4 . B4 2H BBB PF S BIA YT T T
(P<0.01); J&Y7)54H0E BBS PF4r bhds, #imIZH ik
TIEHEXTHA] (P<0.01), JUFIZH ., e, KE
A THIA (P<0.01), BEAUmE TALFI4 .
A4 (P<0.01), WK 1,

3.2 BABERABRGAMALHRE TAH M m

MR = TR IRALR UM 22 T 40 MO 45 4 e 4

o e 20 pm

T AEMAEE

HITHT bepid =1

TE: SARMRIT AL, ©C P<0.01; 5 RIS 20 1F 5 %) 20 LA,
*P<0.01; SR 2R HE ™ P<0.01; 5 R 203U 4
2,8%P<0.01; 5[l 20 i A2 e, ™ P<0. 01,

E1 &rmE&aITAE

Fig.1 Behavior of each group before and after treatment

JEARIEH, KUK WR@PEA M ; RER1ZH AT UL 4
IR K, BRZEMIE A, B HEA 800 I & 45
PEREIR, B T WA AN B R A, 2
(A 11 5T DX 3k P AT L™ B e e AR, Hop T
S AT DL Y R AR R, R R A
bR W S LS N WA ) G 1 N N
HWIE R, IR WA A Mg A, 230 0 H 6
P 5T DX S P AT DL e i 2, ELRR 3 b e oot B ]
DL . RERRSAERIL, FRAr RVEAIMRE; BG A
AT ULERE KD RZSWIERL, FsnT i
ZEE AN A, A2 AR R 1 DX P T g
(€ Aen s T E2pTved i A N ). A 3 L
B, DR, WL 2,

e FER TR IR ARG 2 401
B2 RABGEBWHEALRELTL (HE, x40)
Fig. 2 Pathological changes of spinal cord injury tissue in each group (HE, x40)

TRIT R AR 2 B 05 B 4 R e T E R IR
4 (P<0.05), HFIZH ., HLEFHAERS AR T
RIZ] (P<0.05), HIKRAAMR TN, BEd
(P<0.05), W32,

TR e R 2 54 200 O 1R L
M (P<0.01), JURIAH, MAHA RIS B
BEANM A TR IR AL (P<0.01), HEEAWH
P B 40 M08 T R AR T LA AL, A (P<
0.01), WKl 3,
3.3 B EHMHRBAE AR RITIEEAY
vWF FHPE IS 2 H 2 FIE X4 (P<0.01),
2886

*2 FHEBRGEHEARREIR (3x)
Tab.2 Pathological grade of spinal cord injury tissue in
each group (x=s)

20 31 FEy R IR
1E G R 5 0.40+0. 49
FeE g4 8 2.75+0.43 "
AL 8 1. 88=+0. 33"
FLEFAH 9 1.89+0.31%
e 8 1. 13£0, 33*%¢¥

T SIEREXHRA A, * P<0.05; SHAA LA, *P<0.05; 5
FUFIH L3R, P<0. 05; S HLEF A U #E, ¥ P<0. 05,
JURAH | A AER A vWE FHPEIEE H Y 2
THAIA (P<0.01), HIKEH vWF BHME: I3 %k
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H: SIEWMBALE, ™ P<0.01; SHMAHHE,¥P<0.01; 5
I LR, 44 P<0. 015 SHHAFALERER, ¥ P<0.01,

3 BARTFERGERARBTE
Fig. 3 Post-treatment apoptosis rates of spinal cord injury

tissue cells in each group

HZ FAFNH ., BEMH (P<0.01), WK 4~5,
3.4 A F BB WM A B R BrdU., Nestin,
GFAP mRNA % ik JRYT o A 4 5405 6 4H 21

BrdU . Nestin . GFAP mRNA ik 45 T 1E % XF Id
20 (P<0.01), JURIZH, FOEFEL RN A A5 05 i
ZHZH BrdU ., Nestin . GFAP mRNA k)5 T AU
4 (P<0.01), HBEAHIBRGHEBELHEL BrdU, Nes-
tin, GFAP mRNA FIk¥ e THIFIA , mErd (P<
0.01), WK 6,

AJEHEX A

CHFMA

D.Hi4HH EBAA

W EFEiEk IR vWEF BHEEE
B4 vWFHENEHB (RERKEE, x100)

Fig. 4 Number of vWF positive blood vessel (immunofluorescence staining, x100)
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e HIE® XA i, ™ P<0.01; H5EIAA K, " P<
0.01; SHFIH LS, P<0.01; St s, ¥ P<0.01,
B 5 &4ARTE vWF EENEHE
Fig.5 Post-treatment number of vWF positive vessels

in each group

3.5 % )E A AP A # 4L R BrdU, Nestin,
GFAP & & & ik A7 Jo M5 AL 41 452 405 s 41 4L
BrdU. Nestin, GFAP # [ 35 & T 1E % Xt E 4
(P<0.01), ALFI4L, Hehdl Bk & i gEd
41 BrdU ., Nestin, GFAP 7K [ 35 ik ¥ 55 T #5584
(P<0.01), HBCAHBHEHEL L BrdU, Nestin
GFAP IR BB & FINA, BE 4 (P<
0.01), WK 7~8,
4 IFig
SVEEBERIG , RS R 24N i 2 B L
PRPEAAL Qo A AR B, T AR MR O T
WALIERS AR, AT LA L 2L 1E B B A R A
ff, ARRAE T R, B TS R R S P
H, mia s gum A RIBE, ik E st
FRIBEMEVERT . A i3k | s s ™ &

[
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Z 059 LR Y

S
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w20 e F 3 R L
ﬁ e R A 40
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ﬁ s HER&NE Py el
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Z 10 =t

z A4

o~

£ 05
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S 0.0

E. HIEEW AL, * P<0.01; SHEMA A, ¥ P<0.01; 5
FUF L, “4 P<0. 015 HHAT4lEER, ™ P<0.01,
B6 SHKTRVGEEEALR BrdU, Nestin, GFAP mR-
NA Ri&
Fig. 6  Post-treatment expressions of BrdU, Nestin and
GFAP mRNA in spinal cord injury tissue of

each group
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kD
BrdU —_— — e— — A 95
Nestin =~ == —m S ——— A ;)
GFAP  —— @ —— aa—— e G
pactn - Gum G GED oD @G o

EFXRA BAA  A4A HgHH B

B 7 Western blot 1l ZHEB T ERHGEH/ALR
BrdU, Nestin, GFAP EH &I

Fig.7  Detection of post-treatment expressions of

BrdU, Nestin and GFAP proteins in spinal

o>
B

cord injury tissue of each group by
Western blot

mmm GE N R
e A4
= FLF 4
= gt
A4

BrdU & E AN Rk &

1.5 ey L
e A
1.0 s = AL
— AT
mn BAE

Nestin & H M X R IE &

137 T 95 % 4L
QKW B &Zﬂgﬂ
e FL 4L
= A

05 o A4

GFAP BEHMEEE

0.0
H. SIEHA IR R, * P<0.01; S5ERIA A, * P<0.01;
HRRA e, P<0.01; St HE, ¥ P<0.01,
B8 HHKFEHRGEMALR BrdU, Nestin, GFAP
EH=E S
Fig. 8 Post-treatment expressions of BrdU, Nestin and
GFAP proteins in spinal cord injury tissue of

each group

05 J5 W LRI T R T LA B BRAR A ROR , B
AR 2RI R I i e, HLIB A RE 245 ™
L, g ERE AR T B U R RSN, T2 4
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Vi A B REIRE A, ST

AT A DI RE BT S R A 3L [ ey
P, B I PR BRI O TE B9 B AR AR, ABIFSE
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RIZH BBB P45 i 2 T I, U AN AN IE F X R4, i
A, HEFHAERG 4RYT 5 BBB PE ¥
By PRI, BE 41 BBB T4 B & & T L7
HMABEH, FRFEGEFAL, BENAYT 2T HE
05 24 AT S PR AR A R R Bl AT S 2 )
i, HEG2FABA I WECREIE, WE5E
e, SMEERESOE Tk, AT K i
WAE RGP 805 R B, Wi ik, &
XD SR YT . SR FALRATE R, &F
T2 AT LA, R BRRTTRCEAR . B
REGHEBITE K, S5 5 A B THE RS2 40
MPERERT ANy B IRAE L IhEE, BGE R TR E
W, ETTVERRAE B AERISAE RN, AR
IR A BRI R S B R
HEZCRIAR T 1A BTG 28 . BadE LK, &SR &K
I, ZEAM P B I A B i &L . EBH 22
FEPIT RO Y], BRIBZESE BEoT M, BT
SV R 1 B JOHE ORI A 1] 7T T Mt
AR ARk, BADCHY, w3 SE I, KI5
B30 s AT RIOCHE R 1B IR YT Ak
HERLO7 ARG AR AU SCR . ASBIFS rhoi B2 LR
G370 L 25 Rl R AU 4L, H
FHEH RS I BRI W s, ORFE AR
RS BEHRY T SVER BB I RCR RAF, IR
PEE AR RS WD BRI T, PRI R A
A 3R A I AR A1

VA B 09 I 10048 A R PR R A )
FAF, M SHOUE S BB CR B®, T
S VWE ik, R sER g A8, BrdU J& T —Fl
i R SR 2, TR RG BRI S S R
HEAGH MR 0 I E A A% R D, W] S A B
RAS, HERR B R RS A0 MG Gkt DT Ry 7
M A R 45 47, Nestin J& F— Ff i) 22
KREN, FEEME F TR Rk Rk, Al
et zeTe i, HEsRp0 R A REr 2 an iy A 7
BEAEN, 2B RE 0 R 0T R DR HAE
B, BRHSRKIMCE B HEIIRE . GFAP 1] 5L
HEH ., ARG, A e 2 A0 n T
MFEMEE S, I Hie SEABIEASVICHR, it
vl 2 5 4 B4 05 40 i 1 18 52 Rl e et L A
FEU R, U R R 1 K R b R 5 00 R 41
21 UrdU. Nestin A1 GFAP %5 1E % K s 15,
T DARPREIRYT AT B HRGE SR 7 S i
PiiEI7 o _E 3 UrdU | Nestin A1 GFAP #£ik, LIEk
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HEREIRE, AW, BRI vWF PHE I A 5
H. BI85 864140 BrdU ., Nestin, GFAP mRNA J%
FEHRBY B EETIEWM A, $RyUikn A3k
B ALEI v REJE 3h, i ORI S0 E R 7 04 K
&, AHAERAERA, AWK, BAeErd
WG, HERGHMWENRME, RUSHE T,
FL S ORI T 788 ] S A B A R R
MAEA R, EIEBGAEBEA LY BrdU. Nestin
GFAP mRNA Jef F &5, M A& #5 bk &2 1)
YEH,

gi LR, AR EIL, WARRYT 2 EE
PR BRI PTG HAT oy R G, JFHYY
AR ERT A AR A, A B BRI AT
N, HARTT et B BE L 2109 BrdU |
Nestin, GFAP ik LIUILAEH Y, AR N2
B3 AL A BT 7R 2O R 5 ER 3 I R T R Y
P HBEE T FHefl, SO T —Fp S 8T AT IR O
R, Bz EXN G E LA BrdU, Nestin,
GFAP ik LB HARBLE v ARG, A i —20
RS, DUIERAA T AR, B oA i PR v
e fd

SE .
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