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Effects of Tongsaimai Prescription and Tongsaimai Prescription without
Achyranthis Bidentatae Radix on ischemic brain injuries in rats

LI Zhuo-qiong, BIAN Hui-min, ZHANG Qi-chun, ZHANG Di-ni, DI Liu-qing, HU Xiao-ying
Nanjing University of Chinese Medicine, Nanjing 210046, China

Abstract: Objective To investigate the effects of Tongsaimai Prescription (TSMP) and TSMP without Achyranthis Bidentatae
Radix (ABR) on ischemic brain injuries in rats. Methods The male SD rats were divided into Sham, model, Nimodipine (32.4
mg/kg), TSMP (crude drug 31.74 g/kg), and TSMP without ABR (crude drug 27.77 g/kg) groups. Except the Sham and model
groups, the rats were ig administered once daily, for 3 d. After the treatment, except the Sham group, the cerebral ischemic stroke
model was established. After 24 h, the blood and brain tissue were taken, the brain tissue was stained with TTC, and the cerebral
infarction ratio was measured. The pathological changes were observed, and the contents of HMGB1, TNF-a, and IL-1f in serum
were detected. The expression of NF-«B in ischemia tissue was observed by immunohistochemisty method. Results The
expression of HMGB1, TNF-a, and IL-1P increased obviously (P < 0.05). TSMP and TSMP without ABR could decrease the
contents of HMGB1, TNF-a, and IL-1f, inhibit the expression of NF-kB (P < 0.05), and the effect of TSMP without ABR on
decreasing IL-1P was stronger. Conclusion Both TSMP and TSMP without ABR could inhibit the activation of HMGB1-related
NF-kB signal pathway with the function of anti-imflammation, alleviated encephaledema, and protecting nerve cells. TSMP
without ABR has the similar effect on the ischemic brain injuries and the better effect on inhibiting the secretion of inflammatory
factor IL-1p.

Key words: Tongsaimai Prescription; Tongsaimai Prescription without Achyranthis Bidentatae Radix; brain ischemia; inflammatory
factor; NF-kB signal pathway
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HEH 8 R A s, HARANMTM., FRPIER. 7
ARG LTRSS D, J5 AR R A IS AL
W2 1R LA 51 25 B ATHIEI, et JEF
WS “SRIENE T MJEE, G IERK R EIRIK bR
F 967 St i A rbr o 3 i 5 ) 3 2 ik Oy 9t
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1.1 #AR5HA

WMEMEE (356 g YT 1 kg ZFR
WIENOTRE (339 g S TAHEZ) 1 kg), SBIHFH
W 2 K E A FIBT = el RSP, FEH R
ZifRfEaa], b5 122296; KEAE, LHilEHHTL
TRHEEARA A ag4iEinrz=-1 (IL-1p) B ik
Al MR EN -0 (TNF-o) BCRIRF & =
EBRMAEA 1 (HMGBD) BRIk &r . I 4
Bk R Wty ar, ¥ At e s A AR
Pt S ZRIEDUEME (TTC), T EEEZy ik
AN
1.2 Y

SPF 2% SD KR, HEPE, A5 280~350 g,
I3 e s A B m R A, VFRTHIEYS . SCXK
() 2007-0005.
1.3 {435

BS 110 S PR, JEm B2 R AP H R 2
Fl; LDZ5—2 BL0HL, JbsBEHE 0N 5 y—911
2 AR B, RS S R A F
Leica DMI 3000M f3I'# Wise, g2 33Eh2aH
ARAWAF
2 HE
21 DHE5RH

WA 2 BESEI S a) BhA) S A AR TR IR 255
PSR L £ RSPzt a8 1, e
PEXT 2 8 BEH 25 25 1) 0 32.40 mg/kg. WA
PRIy St 2 L iff i JE K 42y IR 45 P R (I
B2 N2y 3174 gkg, 22 RSl 2Lk T
MR N A 2777 glkg (L5l 2ERK 47 R 253551

). SD KRBENL N 5 4 TR, BRI,
JE ZEHT (32.40 mg/kg) 21 il FE Nk 4 T7 (£ 2 31.74
g/kg) MR EAMEMIENKTT (425 27.77 g /kg) 4,
R 10 Ho 25254 KRS TIERT 3 d JFUf ig 47
210 mL/kg (FHAMLKMRE), BR 1k, L
253 d, A AR FARAL TAFEEEK, 264 KT
GRS 6 h FEh 25 1 K.
2.2 EREH &N

BK 60 mm. FHAE 0.234 mm )2 4k — i
R RTRIE, BT, kB2 031 mm, Jf
FEFRER S 18.0 mm AbFRIC, 75%IP9KE T 5 J5 % H .
BRAETFASL, AR K RAE S 12 h f5 LA 10%K A5
% (350 mg/kg) ip BRI, APAZEE TFAREG, 30
ERYIE, S EURBINk, kel T o @454l
AN K S ERAN B KA 53 SRRk HEAR I 3
ik FHENKANH BN, BRHEREMSE, 7rEH
FANB K, FANE BT O 4 2k, T Bh ke I b 3
NSRS Bk, LESAM B KBRS Bk 2 mm
AEBY—/NET, g — e ke A NS4 Kk gk A 350
Bk, BIAL, Pkt sYWrSish sk, A
FERNBIIKI IR, im0 e gk, fitiii A
MBIk, kel FHERE B )E gkt N 3B )
Wk, HEAARMEE ) eI ay WA Sk, Je
TR Ah NFEL ) 18 mm, KW odk o475t K
M sk (MCAD JEEAREL,  FIIA KN HT 20 ik i,
BHIT MCA Jirf sk, fudd ok B 250 2l kR dip
Bk K R I S Bk R IR E Y, o A2 T 250 2 ik 3 ik
Je, JLUBRL, A 1 em KL, &SR, NG
TFE. 2 h Ja, FER LIk R 3N S kA 515
kI 2y SCAL, 38 R PR . BT ARAFARI7%
R, 202 SRSk R BN . Ahshfik, EAREZEHL
JeAik o
2.3 fEEREQ
2.3.1 4702 Bederson’s 114r KR TG 4.
24 h, REESEMIL 35 cm, ML HTCIRI;
BRRE TACE L, S XU, EEPIIHEHT
TS B RRUE T, WEHATENM. 1T
HTEAIER, 0 4y $RRESE, KEFAIH G
JE BB . R e AN B EE, il
1 g3 RBUCETHum, #EFARNE S 20 B
FIBRARAE 2 45 RRUE T-Hum, HEZEF AN
B, 1d 3 4 PO L™ E, TGk A RS
04 5. BB S, U IR AT N B T
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232 TTC FOykUsOR RRRBALRE SRSk
W fE, SEEPEUR, KBRMER. /NIRRT S
PRI, B-20 ‘CUKAH 20 min, #5ebRVIK S o
551 JITEMGRTI S A XOE 2 (] 28 2 JIFERAS
Xs 553 JIEINFWR: 2B 4 TR S S
FEMz 1o RN A B S mL & 1% TTC K
R SR MV (PBS) HBEG IR 30 min, #ERE 7~
8 min #IZ) 1 K. Pi)5, EWALEHMaE,
sk 258 . %541, A Image-Pro Plus
AR AE X TR B A HE DX R 1 5 DX S AR A T 48
i, SRR,
N AT % = REAE I S THIAR /Al i i

2.3.3 HE BN SR BB ANRA S
ML LRZE 10%48 /8 S AR &, H AT, D)
A (8 4~5um), HE Jefh, MRIGHA TR,
WUCEER B “+7 GF 140, P “++7
GF24p), BHE “++4+7 GF3 40, TIREHAL
FRich “—7 GF 0 40). WIEEHT HE 4eta, s
BT (200X) ML LUK BE2EARAL, BB Bii
PALA, HAL S A 6 FUKR R BERIER 5 4
M EATVEY o

2.3.4  JRAIVEKNNE H HMGB1. TNF-a. IL-1B

KV #%8 HMGB1. TNF-o. IL-1B % HA7] & i
B IEAT A
2.3.5 G AL VERT B (i 4128 NF-xB {1314
P JEAR R G A U P AT AR . DR A ks o
R NF-«B FHPEZ0fL. ] Image-Pro Plus
BRI R BRI 2 2R Th X NF-xB BH 40 f B 43
TS
24 JFitFEFRE

KH SPSS 11.5 A i AT Ge vk 22 53 #ir, 4
[i1) EASe R FH B TR 38 7 22 0T, TR BRI X 8 o
3 #£R
3.1 MR A RAT AT S RKLE IR
=AU

MERIL T 4 h, SRR, JEEERK A K2k
A JEEIE FE K 7 4K AT VR A TR (P<
0.05). MXkIfG 24 h, HEIAALL, JEZEH- T4
KEAT VR B3 T (P<<0.05), fijid ZE k4>
Ji B LA R IE FE KO R RAT N FE W BT
e, (AR 2. SEAAMIL, 45244000
(IR PE 34 B 2% R RE (P<<0.01); il ZEfk 47
SR BRAREL, T8 ZE K 2 25 B 7 20K U A 0 26 PR
W, EEREER. SGRIE 1.

F1 BEREARESFIBERKSKEL KR Bederson’s 115 R EEFLEIFM (x+£s,n=10)
Table 1 Effects of TSMP and TSMP without ABR on Bederson’s scores and cerebral infarction
ratio in rats with brain ischemia (x +s,n=10)

Bederson’s 43

4 AE /(gkg ") FEYEE /%
4h 24h
BFA — 0 0
A — 2.90+0.32** 2.60+0.70** 24.12+6.1344
W IEK AT 31.74 2304067 2.2040.79 7.90+7.55"
ERESSEIS o 27.77 2.1040.99 1.70+1.16 5.034+2.97"
Je B 0.032 4 2.4040.97 1.50+1.08" 9.824+7.68"

HEFARAIE: *P<0.01: SHUAILE: P<0.05 “P<0.01
44p <0.01 vs Sham group; P <0.05 P <0.01vs model group

3.2 FPBXER LK R AN LE LR IR T S RO 200

BT ALK ORI S 545 = S R Il A2 4
HOAR DL, 2SI ARTE . WERRYE IR R,
W%, e, TR, RS A, e
A MO AR ISR SE S g A2 AN RS, Jee Joean R o 1 2
R, I R AL i A ik 0 B SR AR A

BRI 5 UK BRI B S At ) H LA 22 T
WA (+++), oo R (+4), 4

MRz 4 (+++D, RGN (F+4D, 1§
FOKB (44D, M R RS (+++D: 1
SUK BRI B JZ AN 55 A LA 2 oa gt (++),
e H WD (), L RE 48 (4,
WG NI (), BRI (4D, 158 4
IS 58 (++4).

M ZE K AT A 3 UK SRR K J2= Ry Py H B
MLEICIRIE (+4), Mot H W 2 (+),
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MM LG (D, Horp 2 JURBU 448 /N2 TE
(4D, T KM (), MU TR BTG b (4 1),
1 2R B AL TR (+ 4+, [RBUK I (++ 4,
A8 FATRIBR G 56 (++ ) Hogx 3 JUIREURIN L
AN ENT TG

F PR FE KT 4L 4 FOK BRI B J2 A E
B TCIREC+ ), fhge o H B 2> (4,
MR AR+, o 2 H A4 N B (+ 4,
TR (4D, I AR B S (++), 2 2

3.3 X% HMGBI1. TNF-a. IL-1p 7KFHI S0

ERFARAAM, A KR HMGBI.
TNF-o. IL-1p B EFE (P<0.05. 0.01). 5
BETSZH AT LE 30 FE k4 7 4N 25 2 JAsim JE ik O 41 5
BRI e af K FUALE HMGB1. TNF-o. IL-18 (1)
& (P<<0.05. 0.01); Jesiihi~F24H K EUI7E TNF-a
MEMAE N, HARE. SlIENKETTAMLL,
TR E KT 4L IL-1B K3 R (P<0.01),
VERI R W o 45 30 W3 3,

AN (++4), RIFUKI (+++), I 3.4 JEERIARES X NF-kB FikHIF 0T
T ARAKFUNA L NF-kB Lk, Db

210 A HY B B ORI K B ZH 23T LK

B RIS 58 (4 + D5 gz 2 FURRURIN WL JE I%
(+). HERILE 1M 2,

AR

p ‘: .’”» .« . \“&
iﬂfFHF iﬂmﬁmwgkg

S ]

WIENKAT7 3174 ghg!

B1 HEXRREEREIXELFEFUER

Fig. 1 Pathological observation of cerebral cortex and hippocampal region in rats of each group

F2 BERESHIEFBEEKT R MK RKBLARERSFITESBIRME (Xts,n=6)
Table 2 Effect of TSMP and TSMP without ABR on pathomorphological scores of brain tissues

in rats with brain ischemia (X+s ,n=6)

a5l %U?l/ UV VA VT d= I LA E iy T Je K i v JERARA B
(gkg™) BT i)
BFA — 0 0 0 0 0 0 0 0
it — 23834041 2.00%0.00"" 2.83£0.41°" 2.83+0.41°" 2.83£0.41°* 2.83£0.41°* 3.0040.00°" 19.1742.04*"
IENKA T 3174 1.00£1.107 050055 1.00£1.10" 1.17£1.33° 1174133 L17£1.33° 2.00£1.10° 8.00+7.75"
FF BTN TT 2777 133£1.03" 0.67+£0.527° 1.33+1.03" 1.67£1.37° 1.67+137" 1.67£137° 2.33+1.03"* 10.67£7.61"
H5BRFEARL4R: “P<0.05 ““P<0.01; SHMALE.: P<0.05 “P<0.01
“P<0.05 ““P<0.01vs Sham group; ‘P <0.05 ““P <0.01 vs model group
*®3 BERKRAEFBBENT WM AR ME HMGB1. TNF-a. IL-1p KFAHIFME (x+s5,n=10)
Table 3 Effects of TSMP and TSMP without ABR on levels of HMGBI1, TNF-a, and IL-1f in serum of rats
with brain ischemia (x+s,n=10)
a5 FIE / (gkg™) HMGBI / (ng'mL ™) TNF-a/ (ng'mL ™) IL-1B / (ng'mL™")
BFEAR — 3.534£0.79™ 1.304+0.24 0.19+0.04™
Y — 10.15+1.72%* 1.554+0.20" 0.3140.03""
W IENK AT 31.74 5.48+0.83""" 1.3240.23" 0.25+0.05™
ERaDSUE S o 27.77 5.5240.96""" 1314025 0.190.04™"
JEFEH T 0.0324 71141277 1.53+0.18 0.21+0.06"
HEFARALLE: “P<0.05 “°P<0.01; SHMALE: P<0.05 “P<0.01; SilgElkarHtiE: "P<0.01

“P<0.05 ““P<0.01vs Sham group; P <0.05 ~"P <0.01 vs model group; “P < 0.01 vs TSMP group
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BESE AR, NF«B 2imfAERIE, SEFRA
M ZERBE (P<0.01). Z54- W8Ik 7 M im 2
Jhk 477 5 e A R K UM ZH 23 NF-xB ik, 51
MM Z R BE (P<<0.01), 1B K451
P P i, {H55 20 2 I JE Bk 4 A L TG 235 22 =
SER LR 4 FA 2,
4 itie
AERMPRR, skl 5 HMGB1 1) 5RIA
JIT 30PRSI A2 5 i e L A i P AR A g — A
FE N, HMGB1 ANl i B S 40 4k %
AR TAERIAZ N E . ERSiLfE, i
HMGB1 /K PIGE _E Tt @t es 2 Mz ik (%

*

TR ’ s

x4 BEREAFMEFREERAWNHROKREE X
NF-kB FiEHIEM (x+s,n=6)
Table 4 Effects of TSMP and TSMP without ABR
on expression of NF-kB in hippocampal
region of rats with brain ischemia

(x£s,n=6)

Al Al (ke ) BUMEEEH
TR — 16 13593+ 8395.00
LY — 84 665.18+ 14 623.95°"
W IENk A7 31.74 16 337.36 4462.40”

A IR ZE ik Ty 27.77 20 856.35+10307.72"

HIRFRAEE: “P<0.01; SEMAILLE: "P<0.01
“P <0.01 vs Sham group; “P < 0.01 vs model group

THIEMKATT 31.74 gkg ! PR SRk T 27.77 gkg !

2 BERKEAMESFBENMKRMOAREDX NF-xB RiZERF M
Fig. 2 Effects of TSMP and TSMP without ABR on expression of NF-kB in hippocampal region of rats with brain ischemia

KA Toll B2 44 4 (TLR4) F & B A A ] £&
PYIZAR (RAGE) TiEfb 4 s, HMGB1 B
JHUE S TLR4A FAHCGRCARSS &5, P2 — R VI
KN, e 38 NF-xB 130T . NF-xB 3EA 40
W, AR DCIE R e SRR, P — R %
JE T, 0 TNF-o. IL-1B %%. Zhang 1 Liu 255
5L HMGB1 £ 11 B o B o420t i e 1 K B i 1o 7
B (RS, R IR T o i of 7 E v K R HMGBI 2
PR SCREDUA, ARG 1B H . TNF-a fl
INOS K15, FRCEE T4 8 H -9 (MMP-9)
[R5 . HMGBI 1 5 e FEfU A n) R4 i fix b b
TS IR, SEMRAR IR . AR, A
FEARY K BT o HMGBI1 . TNF-a, IL-18 K7 _ETF,
G ZH 233 E5 X NF-kB [ 215 X W] B30, GEsE 7 ik
fR 2575 & HMGBI (15318, 2515 i — R0
TATLIPE SN, I i R s 45 1O 2 24 I
Jik 75 B A FE K A7 Y REFEAR MCAO 51 I K B ifi
i HMGB1. TNF-a. IL-1p 7K~V T} e A3l i 4
2 T X NF-xB [0 = 252, 2 17980428 i st 1L £ i
B, HLAFFEE T 0 FE K 2 2 I 400 i e o A 75
KB IL-18 7P Tt s A 5 ZE k4> T, R

TEVATT ISk il Iy i FH 2 IR (R ZE K 7, AR g =7
BT 2% R AR IR S AT B AR o it A 2R K B
TRYEH . DA AT 25 RTINS 1402y, e
BRIALIRVARYT EIF AR KTk, B2, R4 ZE
Jik 77 38 1% HMGBI1 AH 5G] NF-xB {5 5 18 B 30 11
VA, I SRE RN, AR R A ke I O
PHEH .
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