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Effect of Strychni Semen Pulveratum with different grain sizes on rats suffered
from rheumatoid arthritis and its safety comparison
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Abstract: Objective To observe the intervention effects of Strychni Semen Pulveratum (SSP) with different grain sizes and its
ultramicro powder on the rats suffered from rheumatoid arthritis, and to discuss the difference of dose-effect relationship between
efficacy and safety. Methods The rats with adjuvant-induced arthritis were taken as model animals. Ultramicro powder and crude
powder of Strychni Semen were ig administrated at the concentration of 50.0, 35.0, 24.5, 17.2, and 12.0 mg/kg, respectively for four
weeks continuously. The influence of ultramicro powder and crude powder of Strychni Semen on the effectiveness evaluation indexes,
including the volume of hindpaw, superoxide dismutase (SOD), malondialdehyde (MDA), nitric oxide (NO), and tumor necrosis
factor-a (TNF-a), and safety evaluation indexes, including the minimum initial efficient dose, the range of effective dose, and the
lowest toxic dose of model rats were determined. Results Ultramicro powder and crude powder of Strychni Semen could reduce the
volume of hindpaw of model rats significantly. The minimum initial efficient doses of ultramicro powder and crude powder of Strychni
Semen were 17.2 and 24.5 mg/kg, respectively, the range of effective dose was 17.2—35.0 and 24.5—50 mg/kg, respectively, the
range of safety dose of ultramicro powder of Strychni Semen was 17.2—24.5 mg/kg, and the range of effective dose of crude powder of
Strychni Semen was its range of the toxic dose. Conclusion The minimum initial efficient dose of ultramicro powder of Strychni
Semen is lower than that of crude powder. It is better to use ultramicro powder in clinical application.
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(P<<0.05. 0.01); HEFHIK 50.0 mg/kg 4K AT
55150 21 R ARUZZE WD (P<0.05). 4541
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F1 DHRFHIMEFNEXTRRBARERBRMZNG (x+5,n=6)
Table 1 Effects of Strychni Semen Pulveratum on volume of hindpaw of model rats (x+s,n=6)
u e/ JEHAR / mL
(mgkg")  HERHT 1R %56 K H12K 15K %21 K
of He —  2.124+0.095 2.124+0.095 2.184+0.183 2.211+0.082 2231+0.068 2.165+0.104
FE A —  2.128+0.132 3.600-0.289" 3.529+0.300" 3.494+0.310" 3.5114+0.282" 3.458+0.235"
LT AR 120 2.10440.223 3.697+0.256 3.518+0.405 339740251 3.499+0317  3.313+0.206
172 2.13540.107 3.473+0.252 3.595+0329 3.34940.149  3.379+0.224  3.24240.197
245 2.13740.136 3.667+0.483  3.501+0.335 3.277+0.118  3.187+0.115" 3.050%0.201"
350 2.097+0.087 3.595+0.557 3.531+0.271 3.340£0274 3.331+0220 3.21940.146"
50.0  2.150+0.097 3.562+0.190 3.336+0.169  3.296+0.152  3.230+0.188" 3.204+0.174"
TR TR 120 2.146+0.079 3.663+0.320 3.610+0.366 3.3184+0.083  3.294+0.109  3.287+0.126
172 2.12840.127 3.475+0.226 3.436+0.416 3.333+0.206 3.236+0.154  3.124+0.174"
245 2.15040.096 3.4931+0.436 341740328 323540220 3.162+0.108" 3.158+0.188"
350 2.153+0.129 3.352+0.336  3.335+0.189  3.408+0.263  3.217+0.164" 3.12940.133"
50.0  2.095+0.098 3.667+0.333 339940297 3.306-0.146 341240237  3.30240.144
mABEZH R 20.0  2.140%0.105 3.511+0.147 3.286+0.119  3.144%0.163" 3.146+0.124" 3.09340.167"

SR TP<0.01; HEU4IE: "P<0.05 "P<0.01
"P<0.01 vs control group; “P<0.05 *P<0.01 vs model group

17.2 mg/kg H KRG NO. TNF-a WL (P<
0.01); FHEHCK 17.2 mg/kg 41K B SOD 1%k
WBETHE (P<0.01), NO. MDA. TNF-o &
FRHE (P<0.05. 0.01), HETHIH 24.5 mg/kg
41K RUMYE NOy TNF-o (18 2 Z K (P<0.01);
Lok IRl 7 4 SOD v W 1 = (P<<0.01),
NO. TNF-o &3 [£fK (P<<0.05. 0.01). &1l

¥ 35.0 mg/kg 41K UMLTE NO. TNF-o (/KT 8 3%
FRIK (P<<0.01); HE4H 35.0 mg/kg 41K L
SOD it i 1w (P<<0.01), TNF-o 7K 5 21
e (P<<0.01). BER¥HHH 50.0 mg/kg 7l E41 NO.
TNF-a /KPR PG (P<<0.01); [A)5 & HMp 2
KRS SOD B #HE (P<<0.01), TNF-a i
& (P<<0.01). ZiRNE 2,

R2 SEFMEFEXAFTRAERARLEPREEFHEMN (xts,n=6)
Table 2 Effects of Strychni Semen Pulveratum on inflammatory factor in serum of model rats (x+s,n=6)
| Flk / (mgkg™") SOD / (U-mL™) MDA / (nmol-mL™") NO / (umol-L™) TNF-a / (ng'L™")
xof — 131.80410.49 9.554+1.71 87.79+ 8.64 28.14+3.87
A — 109.54+ 7.93" 15.7742.59" 123.48+13.78" 41.46+6.04"
TERFHIR 12.0 108.89+£11.51" 13.60+2.56 110.49+10.60" 38.0316.09"
17.2 112.38+£11.97" 11.82+2.59 94.89+ 9.52% 33.35+5.45™
24.5 122.01+ 9.86 11.55+2.14 93.14+12.70% 32.39+3.95
35.0 121.31+£12.75 11.69+2.41 91.32+ 9.73% 29.94+ 518"
50.0 116.654+13.39" 18.79+5.22 99.34+ 6.73"% 30.23+4.06
e 12.0 12020+ 9.48 12.76 294" 116.03£11.02" 44.18+7.09"
17.2 131.45+11.39% 8.21+0.66" 10557+ 9.717# 33.18 +4.94™
24.5 128.85+ 6.95 10.15+1.21" 109.35+ 9.02" 29.29+3.93%
35.0 132.60+11.04" 11.334+2.23 103.20+ 9.67"% 27.3445.20%
50.0 132.63+16.91% 11.56%2.00 118.29412.80" 32.06+4.07%
HWABEZ T 20.0 128.37410.81% 9.8541.85% 92.37+11.02% 30.14+3.36™

x4l "P<0.05 TP<0.01; SHE4IE: *P<0.05

#p<0.01, T#IA

*P<<0.05 **P<0.01 vs control group; “P<0.05 *P<0.01 vs model group, same as below
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BRI KB AST. ALT. CK. LDH. Ur fl Cr 41k 45
PRI AR (P>0.05), & WA AL B 0
3 Q58 e A8 A FPE DG AR, P30 i
(E RS L

XA, SETHR 24.5 mgkeg 4K
AST W THE (P<<0.01), 35.0. 50.0 mg/kg 41k
ff) ALT. AST. LDH ¥JHHE 7t (P<0.05. 0.01);
LR 50.0 mg/kg 41K B ALT. CK ¥ HH 2 T &
(P<<0.05. 0.01). HEAI4ILLES, DB THIM 35.0
mg/kg 41K ALT. AST B FH= (P<<0.05. 0.01),
50.0 mg/kg 41 K ALT. AST. LDH ¥ & Jh5&
(P<0.01); H MK 35.0 mg/kg 41K ALT B
JhE (P<<0.01), 50.0 mg/kg 2H K ALT. CK HH
ThE (P<<0.05. 0.01). 45 RER I HER FHIKY 24.5~

50.0 mg/kg A FFERE PR S YEH, 35.0~50.0 mg/kg
O EFETEFIETE L, 24.5 mg/kg Al g2 H AT B
ANFREEFIR, 35.0 mg/kg T RE SO T /N R B S
35.0~50.0 mg/kg A H Ok IR 5000 0 54 7
HIEH, 35.0 mg/kg W HEAE LT B A
50.0 mg/kg 1 fig e H OB/ N R A AR 3.
3.2.2  WEAFFRARIE I X IR AL g,
Y155 B ER TR AR %5 R B4 PLT 349 BT
(P<<0.05), HITEIEH ARG N, 22 R oK o
HoAh S FRPR YT BAR
3.2.3 WEESFRE RS SRR LA, RO
WSS EC B 2ER (P>0.05). SX 4] KRR
L, S SIS TR ECL R 2R (P>0.05),
4 g

PR OGS P RIRHLIIA ] LGS
FNER FIGNE F 5 S8 PRI o« A8 A )

R3 DHFHMEFMEXRTRARMBENERAFEIE (X+5,n=6)

Table 3 Effects of Strychni Semen Pulveratum on biochemical indices in serum of rats (x +s,n=6)

4 FHE /(mgkg")  Glu/(mmol-L™) TP/ (gL ™" ALT /(UL AST/(U-L™)
pagidl — 11.84+2.80 53.07%+ 9.43 3325+ 3.74 150.11+11.35
ki) - 11.92+2.23 54.15+ 3.40 36.22+ 5.65 176.36+45.99
TRk 12.0 8.87+3.66 54.60+ 3.89 33.83+ 4.36 143.36+28.41

17.2 10.01+=1.86 5777+ 3.24 38.47+10.24 177.554+34.02
245 10.14+£1.25 5571+ 2.90 43.55+13.83 210.384+18.40"
35.0 10.52+2.81 5745+ 5.01 4877+ 6.40% 26295453347
50.0 10.07£1.92 56.43% 4.14 5423+ 8.67"  296.54+50.58"
LB ok 12.0 9.30+1.37 53.49410.74 3433+ 4.46 136.58+28.12
17.2 10.74+1.90 55.07+11.89 35.83+ 4.83 171.68+36.39
245 12.03+£2.53 53.41+ 6.41 39.48+ 4.86 141.974+30.91
35.0 9.97+5.34 54.83+ 5.95 46.03+ 6.04% 182.54+50.81
50.0 10.75+5.13 55.16%+ 8.33 49.60+= 4.83"%  162.73420.60
HAMZ R 20.0 10.07+2.69 54.61+ 435 35.04+ 6.37 167.934+37.24

4 5l fl&E /(mgkg)  Ur/(mmol-L™") Cr/ (umol-L ™" CK /(UL LDH /(UL
X I — 6.79+1.36 70.78 £17.87 1152.504243.76  1141.454295.88
i) — 7.84+1.66 65.74+ 6.48 1316.56+352.44  1511.60+396.88
BT R 12.0 7.67+0.90 70.15+ 8.65 117744434122 1 180.79+346.66

17.2 8.03+1.37 72.724+13.43 1128.73+174.06  1354.34%399.55
245 7.0640.89 65.11% 6.56 1157.76+£171.68  1567.98+441.13
35.0 7.5941.44 6531+ 7.98 1309.984+271.01  1928.49+315.01°
50.0 7.03+1.39 62.72+ 6.47 159593444981  2263.27+502.917%
LB R 12.0 7.67+2.07 61.57+ 8.05 1203.80+308.23  1187.14+254.72
17.2 8.29+2.21 64.60%+ 595 1378.83+323.97 1176.37+240.30
245 8.08+1.24 68.13£11.61 1307.79+260.89  1197.80+241.74
35.0 6.57+1.12 65.75%+ 6.93 1541.244190.77  1323.924+266.61
50.0 6.2240.97 65.10+ 7.10 1834.924241.61" 1688.424326.82
VN 4 20.0 7.17+1.48 6871+ 17.55 122949431146 1361.73+286.33
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PR, AR — M EE RN T EES S RAE
S N RIS G 1 AR, TNF-o 7] %5 5 9 B2 41 i
IEFM T, AR A S I ) R BIE,
SHEUREI SR R e 40 o WA A 4 R
NG JSOBOE ), AT Y L R IR R T Y R
VAT I AN BR G 2 M AR KGR G H ai
SOD 7K FRA& T 23, 3z B MU N
AL A hIEE R T T, A RSl R
HAR, P RKELAL ), I8 1
. MDA Nt 8 it =4, 1fEAPiE= A
FH AL I Ja = AR L A =, SR B AR AL g s ik
— BN I P AR A A 5K F AR AR,

ARSI P A (P EZ5 ) 2010 AR T
BRI e HAAZE 0.3~0.6 g, B K{E
FNEFELL 70 kg FTE KRR ETIEAN 50
mg/kg ZiA7, 4% 0.7 SELL i R HC 4 ANFIE 2
35.0. 24.5. 17.2. 12.0 mg/kg. HXIMALE,
YA K BRUMLIE NO TNF-0. MDA ' % 51, 1] SOD
WERRAC, UIBIACR R R R N e bs i, B2
PRI RIGEALH % . BRI, 5
BB 17.2 mg/kg 250 21 KK A AL H AR
BB, JORNDRY 24.5 mg/kg 4156 21 KA AR
S R, R BRIk X A2 TRV DG R ) dpe /N EE
FIEALTRRY . Sk 50 mg/kg &2 G,
I IA] AR A 2 B AR TC I B R, R ILE K
FEA 17.2~35.0 mg/kg; T HHMDH 0 F R 5 )
H 24.5~50.0 mg/kg. B TRIRE FIHE TR X 28X
WP G 28 BT OK B T AR I S X SOD
MDA. NO. TNF-a [ YIME. DT M
¥ 17.2~50.0 mg/kg fig 2 & =K SOD %
PE, 17.2~24.2 mg/kg I A] B FRAAERL K B MDA
(P, T SRR WIS R S () EaR R bR o
WM, AR RN 17.2~50.0 mg/kg AJ i 2 %
B K NO 7KF, I 5IEH KRIGH 25,
M SR TR 17.2~35.0 mg/kg 2H BB 5 PR AIG A
AR NO K, (HEIER KRBT &6 2
FZES (P<0.0D); 1M IR 17.2~

50.0 mg/kg ¥ B BEAK TNF-0 /K7, H &2 AR
WS 2 5. SRR, ST G R
N 25PE A B, 5B % SOD. MDA,
NO 5 M 72 5 14 Bt BRI ik — 2Pl

ARSI TR R ok B SO R e 4k

IR OR R 4 R W, T - 500 35~50 mg/kg

HH 38 A ) 1 D1 BT R UM ALT 7K 3L

¥ 24.5~50.0 mg/kg W & TH = AST 7K°F, 35.0~

50.0 mg/kg W1 B THE ALT /KF. ST 50

mg/kg b T e R DG R K B B ) il 3

CK /KF; HALH 35.0~50.0 mg/kg W% T i

LDH /K. XEegs RPLRiEL 2y 3 i, k18

WO #E 35~50 mgkg. DE THIBE 24.5~50

mg/kg AR RERAONEREME. HREME. S kM

W e K457 24.5 mg/kg, HHURY 0 I K 2

A7 17.2 mg/kg.
gr b, VeI O 2R R SE ig Bk Tk

K ek R 3 8, BF H 1R B NERGR S 17.2

24.5 mg/kg: HATRGE 300 17.2~35.0. 245~

50 mg/kg: H K22 553k 24.5.17.2 mg/kg.

LTl 2R R 17.2~24.5 mg/ke, 1M

B R A ORI PR AR, I SR
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