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[Abstract] Objective To investigate the effect of thrombin on neuron, select the least dosage of
thrombin that may injure neuron and approach the protective effect of Shengdi (4 #i, a herb of traditional
Chinese medicine)on neuronal injury. Methods The fetus rat neurons of cerebral cortex were cultured; the
cultured cells were inoculated in 96 well-plates for 7 days, then they were divided into 6 groups, each group
being in 12 wells. Afterwards, the different concentrations of thrombin were added in each well in turn, that
was 0 (normal group), 25, 50, 75, 100 and 150 kU/L to investigate the thrombin injuring effect on the
neuron. The neurons which were cultured in 96 well-plates for 7 days were divided into 12 groups, and there
were 8 wells in each group. Except for the normal group, in the other groups, 75 kU/L thrombin was added,
after its action took for 24 hours, then Shengdi injection in different volume fractions which were 1%, 2%,
3% 3.5% 4%,4.5%, 5%, 5.5%» 6%, 8%, 10% consecutively put into the well plates. After that, the
morphological changes of neuron were observed. At the same time, the indexes of survival rate Cmethyl
thiazdyl tetrazolium (MTT)J and injury Clactic dehydrogenase (LDH)) were tested to show the number and
activity of the neuron. Results Compared with the normal group, the value of LDH in 25 kU/L group was
decreased and showed statistical significance (P<C0.05), while in the other groups, it was suggested that the
increase of LDH tended to follow the increase of dosage of thrombin, and there were statistical significances in
75, 100 and 150 kU/L thrombin groups(all P<C0.01). On the other hand, compared with the normal group,
except for the 25 kU/L group in which the value of MTT was increased, in all the other groups it was
decreased significantly (all P<<0.01). According to the results of LDH and MTT, the selected least dosage
that might injure the neuron was 75 kU/L thrombin. In the experiment of intervention by Shengdi injection,
compared with the normal group, the value of LDH was significantly decreased in all Shengdi groups (all
P<0.01), while the value of MTT was increased (P <C0.05 or P < 0.01, except 10% Shengdi injection
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group). The nerve cells in normal group and various Shengdi groups showed normal in form, while the

neurons in various thrombin groups suggested injury in various degrees under light and the electron

microscopes. Conclusion Shengdi injection can increase the survival rate of the thrombin injured cortical

neuron and inhibit the release of LDH, thus the injection has a protective effect on the neuron.

[Key words] Shengdi injection; thrombin; neuron; lactic dehydrogenase

fgi i R ERE RN B REEZ—, RAE,
BOR%E KRB, HATHIRT MBRE BT

B, B Fe ot T IR L P 10 A BE RS- B AT R BRI

il S (S0 o5 oL SR R R B P Y R R, LB 5 R
40 M B R T 51 R T IZ B AR L AE RO, BRI
B 1) P 2 I WL B0 B 2%, VR FE B A 4 L AR 7
FE A, T M R s S 0 e B R AR R (B R PIL R R
SEEMERD B U R AR, 5 I BGE of % AR 40 B
B T M 1E B R Il % BR B (BBB) 9 B 3R % B K
e MABSHEARA T, A% RZBRG 5
BEENMEY ;& a] 8 R RN 8 & AL 4
JHo 48 F 7 5 3 W E Ao 42 3 A Mk A 4 BT m A 4
M5 AR ES . W B R, 5 L EE o S
% GBS 2K 1(PARL) &1 7 B JR B03% 1 0
#-1(PAE-D) AR HEEHSP) . £ U FEEAER
A5 (MAPK) 855 2 KA B FH F-1HIF-D %
PLEIX PR M 2 RERBURPER .

ek L EE RO FVBR BB HR.
AR Mk 2 TRk, BEFT FERA A, AT
PG o 28 33 TR AT AT 3 A e PRI R » 26 3 v SR
A B F 0 i AR SE R BRI B
FE e R BRI B 5% L X B0 AR E A AR R, HE T O
BREMASAVBEEERXLT . VETHRFH
T 2R E ML, 45 32 50 SR A S LS A AT
PG HERL, ER A b 1 S B T BUE R G T
1 HH5HE
1.1 #H:.SDERHLBEBRZEEERIFIYT
LB 4 T HE FR WK neurobasal Fl B27 XA & Bt
Be(GIn) I B % E GBICO AF:; MM W E X H
Sigma A A M EMXEA-2(MAP-2)MBEXHE
Santa Cruz. 2 8] ; ZLER L & 8 (LDH) AN & W B &
HERA T EMENES LEPEHRERNEE
FERH A E R,
1.2 LRFE
1.2.1 KEFEMETHRNERER  EER

BEeHE . b #ERE Y BITH (05c219)

3EAAE % . 8T & ,Email ; weijiangleil426 @yahoo. cn

HEEFN NNBEAT), TEHK) , AEHHBEAN, B
Br95 4 , E i , Email : huameil977@163. com,

12~16 d R A I BR, 2E 0 B A& 14 T 2 B L Kl B2 I
BFEDhank HHOBLEPREKIT.AZHA
BTBERETEL, RELBBRE, MALRR
(neurobasal /B27/Gln) , B4 41 8 K #T E 4r # 5 #
THE- N EEREE 4.5X10°/L, % 200 H
R T 96 HFRILIRTL. BT 36 C.& K
B EHh 5% CO, M FMAHAITHER. B34
1 REFE.
1.2.2 MATMEE - HERFT7dEHHETH
0.01 mol/L BMRELZE M (PBOYE 3 K. HHELE
PR RS K VS Wk I 2 15 min, 3% P ] $2 S AR A AL TR R 0
MAP-2 %k, HEH MBI FM AT,
1.2.3 WARTLRGHYERE & RSH KRR
F 96 FLARB M BT S 7 d, IR F ok B 068 0 A
4yH 0O HE 4D, 25.50.75,100 F1 150 kU/L 4.5
2 12 4 FL, H o st B4 fm A neurobasal /B27/Gln
BEB, HitSAFHMARR K ENEOES
neurobasal/B27/GIniE & W, B LT MWK B N
100 pl, #%53% 24 h FH I LDH F0 00 B 518 A £
(MTT)YAF, A MTT H. 3% f1 LDH B EXR KX
M TR EMEE.
1.24 AHEHBEOTIFE .- BHETENT
96 FLAR R 7 dE. 6 IR AN 124,84
8 AL, BRIEH X ALK RS B 0 4h, Hoft AL
A 75 KU/L % If B4k 22 35 % 24 h, 353 B MA T H]
B (1%, 2%+3%3.5%.4%.4.5%.5%-
5.5% 6% 8% 10%) Y A= b 1 §F WU 4k 82 5% 5%
72 h, R LDH #1 MTT,
1.2.5 LDH &8 #3857 & Ui 0 B34, R
R (ADEFIEARIITE.

LDH B# U/ = EBE AH-—NEZAET AHE/

RBET ABE-FRESES A XHEEKRE

(2 mmol/L) X1 000X i B4 & 38 B H
1.2.6 MTT & . SFLAR N 20 pl MTT AL
F£3~4h, 100 pl EHRB . MASESF 0.04~
0.10 mol/LEBMPH B HRERR, EMBESH LR
% 5 min, FEEFFAX _E I E B 490 nm &1 A fH.
1.2.7 WEITRKER A% WE K 4o A
K2 5% MR TEEE 2h, F4 CEME 2L E



hEPHESSSHEE20084E5 AB 1585 38  Chin ] TCM WM Crit Care,May 2008, Vol. 15,No. 3

* 157 -

Ao lmol/L _HMBHRSERE AEESE
FIKHKRBRAREEE 2h, B EZEBEKRE,
618 FEAMIERE . MEPRE BB UREER
50~60 nm ¥y ] -, B MR - HI R BR 4 XU 65, 3 5
HETHE,

1.3 Geit# 05k A SPSS 12. 0 St o #r 8k i
BREAHYBRHIFELE G ER, RALS R
HFEMN,P<0.05 K ERFLITEEN.

2 % B

2.1 HEZTEE@E D :MAP2 ik R ERAER
MEZENFHETHEMRFRE, ST R MAP-2
B 5 P 4 Mt S 2 Y 0, T i 2 0 428 5 I 40 L C
Y,

B1 MAP-2 ikiRiZRIERME T

2.2 BmMEMHETHRGERGD. 53 EA

Pe#%,25 kU/L St A4 LDH B EMK, £ R HSE

R X (P<0.05), Al 40 LDH {4 Fifi & i B 7] &
Whn B E e, B 75,100 #1150 kU/L B EE4A
EXRALEERHFERIT%E (P $#5<0.01),
Sxt B4 LB 25 kU/L Eimg MTT ER &
ShOHMAMTT EHY TR, A5 BALEERY
Bt ¥ (P $#<0.01);44& LDH 5 MTT
EHER, HMREENBREMETHER/NTEN
75 kU/L, Pearson fXtE4r #7225~ . MTT 5 LDH
BERERMEEG=-0.842,P=0.036).

*®1 EnMmEREA LDH 31 MTT &
®m(xts,n=12)

% K R & LDH(U/L) MTT(A &)
pog:e:l 3158.004+ 180.64 0.207+0. 041
25 kU/L #1 2179.75+ 211.48* 0.2214+0. 097
50 kU/L 4 3280.9241 444.44 0.13240. 022%
75 kU/L 4 849.6711 616. 45° 0.1304:0. 028%
100 kU/L 4 4 664.204 347.90° 0.13440. 028"
150 kU/L 4 5 280.70+ 722.89° 0.12140. 016°

¥ 5 xf B 4 B, * P<C0. 05,2 P<C0. 01

2.3 AEMEHBEARPENME2,E D SEEX
R P2 EM N, &4 LDH Y 5 F
FEAK,MTT ¥ B EF &, 10%4H MTT {E45h, K
AEFHAELIH ¥ E L (P<0.05 5 P<0.01),

5000 F
—
. .
4000t | T b
I 1 b
5 b b b
3000 b b
2
T
Q 2000t
1000}
O I% 2% 3% 3.5% 4% 4.5% % 5.5% 6% 8% 10%
A T 5T A R LS
5 1E % A 4 8, " P<<0. 05,5P<C0. 01
B2 FARREEMTSE LDH XMW
0.6
i
0.5 f b )
0.4} T b
g » T oo i
~
z 0.3 z
e
=
0.2
0.1
O % 2% 3% 3.5% 4% 4.5% % 5.5% 6% 8% 10%
He b v B i R B B

. 5 IE % A A B, *P<<0. 05,5 P<0. 01
B3 AEAREEMIHEN MTT XMW

2.4 WBES¥NE - OXRETITR EFXRA
0 At VSR A R B A M 2 ST L I AR E
LM EE BT ARG R, SR
5F s B I B Y BE AL T LA B R TR IR, HE S
AU RBRERARER R, ARRE. OQBET
AR EFEMBAMETESER  ENBEEREH
PR RGN BIRE R R E AT R
FALREHR . BAFSHBREAMBTES
BEIEH.
3 i it

(RE+TH - BWE - PRI “FRE,FE
SRR, AR AR, LAFRNA, KEZER,
RERERHBHHSEZARR. " HTHSAZR
BRIER, BB, MZEFETEMR, EFESN
BABOEERA SLESE“ER"REBAR
ME.RERRE . DEIFRR. BEFEEEH



» 158 -

FEPHESSANRE2008ES5 HE 15 %8 34  Chin ] TCM WM Crit Care,May 2008, Vol. 15,No. 3

BREEZFRRAER, LUK IE B o2 3% 657 F MK
BBIFIT R RIRTT R T8 B 28, F A T, R
BRI E M0, G MZFE, 2
BHAEEREKR, ABESFAZE BEKREDY
Wi AT EA BB IR IER AR FRERZ—.

PE BT FERE , /)57 B B 1 g T50 b 2 T B B 9/
ok 1L G FRRE ST B, S B K B R, A M2 R P
YRR . BB 1 ok BE B 6 o B VT 66 3 2 ST Bl R A0
o 238 28, 1 B2 T SR O 400 MO R R+ 2 4 D AR 4 T R
AR R AR AR, B A R ALY A
CEBRHIRGRS RO AR, B EE /D B e X
waTAERPER, KNBUNABEHRGER ER
B 1M B 2o 4 2 TR 45 B /MR B (75 kU /L) B 2
T BT EBESRET TH.AREFKR
EREMETRGAER, RE T HETHFER,
KU ETRAERTIER . HERBEEENE
W&, B 25 kU/L 50, KA BEm Bk BE AL 4 2
TCHA B T A SR T U BHREEEF i
A TE SR BRI B R M AT BB R AR —
SE WAE A . o T 5E MBS B M 2 AR RV R B R A R
PRALH M A ST 2 B, Ot T AR SR T

receptors and their cellular expression and function in blood
related cells(J). Br J Haematol,1998,101(1):1-9.

2) BXFHER. EOBEFRBBREFHERI. PEE
HEREANEY,2007,19(6) : 382-384.

(3) Xi G,Wagner K R,Keep R F,et al. Role of blood clot forma-
tion on early edema development after experimental intracere-
bral hemorrhage(J). Stroke,1998,29(12) : 2580-2586.

€4) Gong C,Boulis N, Qian ], et al. Intracerebral hemorrhage-
induced neuronal death (J). Neurosurgery, 2001, 48 (4);
875-882. N

(5) Masada T,Hua Y,Xi G,et al. Attenuation of intracerebral
hemorrhage and thrombin-induced brain edema by overexpres-
sion of interleukin-1 receptor antagonist (JJ. ] Neurosurg,
2001,95(4):680-686.

(63 Nakamura T, Xi G, Park J W, et al. Holo-transferrin and
thrombin can interact to cause brain damage(J). Stroke, 2005,
36(2):348-352.

(7) @€, T, BILE. 4 3 5 W0OA ST 54 It 1 i R BF 52
). EBPERIAGKFE¥M,2007,21(4):32-34.

(8) FX. BAFWHmMBL KRG mEFRU). LBFEHRE,
2006,40(9):1-2.

(9) Masada T,Xi G,Hua Y,et al. The effects of thrombin precon-
ditioning on focal cerebral ischemia in rats (J). Brain Res,
2000,867(1-2):173-179.

(10) Beecher K L,Andersen T T,Fenton J W 2nd, et al. Thrombin
receptor peptides induce shape changes in neonatal murine

astrocytes in culture (J). J Neurosci Res, 1994,37(1);108-

115.
MG REANRA R EE—E PR (R H B9:2008-03 -24 £ [E H #2008 - 05 -10)
LB (EXHH . FET)
(1) Hou L,Howells G L,Kapas S,et al. The protease-activated
- i - 1EH - dBE -
MARRILEHE

BERERL,DRH . B
A. BRELER KM, 100037; 2. MHMELERE AL, AL  100852)

1 GREEKRENRE

KET SRR MERT LEERT HERREARES. ARBEARENKEAR S RROLFEEATMHERENRT,
DEWARFERTRENBEPRUERTHOBEAE BRFEERE LM XD TR FEHER BREHE. HEREK
RASME BT RAERE B ERE. LERKEEERKAUSE. 0BG . CREERE,

2 UKtk

BMEERTA Wi R - ORI EREAEER R R BIRERE ; B4, I >100 % /min 2877 Bk fih 50 s U B8 8 5 B2 BBk
BAEL FEEAREZ4. ORB<30ml/h RER. @WLE<80 mm Hg(l mm Hg=0.133 kPa), Bk [k 2 <20 mm Hg.

BAERMEE W ERIFRKFFHE0%ULE,
3 ERNAEER

3.1 FHubfi. kA BRET RS SRR, B PAR—RABRMEGILIED . X F 3k
A O 0 AR AR o AT Rk i, RS LR RS AR H B R T

3.2 EEILH KA BKE B A0 AN - VT e 4 o A T R K SROF- b PR 1 000~2 000 ml. i BE F) A3 BE 4R £, R U1 ) i B
BWAORCHE S M. B 5T X LF — R i 4550 4 i, REZE %0 FE afn 25 8 A R b ot

3.3 BEFREGE- REFRGRAOERFREANIBYRRYBERLKHREXBET R, THEMAES L

i L ENTBHTSKERENRE.

3.4 BEMBERNAVELARAMOEEHSY, UATOEFHEIE JERREK ABRELHEL XZRHUAKTH

ES: -

3.5 REHKR .EXTENKRGRAEEYU LAGIBE NRESHEEIAFRABINERAEH R UREKIRE

MY RKEA.

U4 B R 31 92008 — 05 - 20(8)]



