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Study on the Dose-time-‘ﬁ nship of Tibetan Medicine Rannasangpei in Cerebral Ischemia-

reperfusion Inju el

with Intragastrlc Administration

Chengdu University of TCM, Chengdu 610075, China)

ABSTRACT OBIJECTIVE: To study the dose-time-effect relationship of Tibetan medicine Rannasangpei in cerebral ischemic-
reperfusion injury model rats with intragastric administration. METHODS: The rats were randomly divided into sham operation
group (normal saline, 10 mL/kg) , model control group (normal saline, 10 mL/kg) , positive control group (nimodipine, 30
mg/kg) , Rannasangpei different dose groups (0.52, 1.04, 2.08, 4.17, 8.33, 16.67, 33.34, 66.68, 133.36, 266.72 and 533.44
mg/kg) , with 18 rats in each group. Each group was given relevant medicine intragastrically once; 25 min after intragastric

administration, cerebral ischemic-reperfusion injury model was established with suture-occluded method in those groups except for

sham operation group. 24, 48, 72 h after cerebral ischemia,
AFEGIH LSRR EEHIEH (No.2012M511916);

VU RT3 H (No.2016JY0017) 5 DU 1|45 5 258 3 R B
T (No.2012-E-040) 5 #2452 2015 4 B A% Ik 4 37 I3 (No.
ZRQN1544)

neuroethology of rats were graded in each group. The rate of
cerebral infraction was detected to evaluate the optimal

effective time, the optimal dose (D) and maximal effect

* RAEBR S0 . BRI Tr I P25 B e 5 0 . LS - 028- (the rate of minimum cerebral infraction, E..) of Ratnasampil
61656141, E-mail:13548190660@163.com at different periods of cerebral ischemia. Dose-time-effect
#AEVER  BIRESE B, L. BFSE ) RARZY 25 B 2% . i . relationship of Rannasangpei dose with the rate of cerebral
028-61656141. E-mail: wzcqed@163.com infraction was fitted with Thermo Kinetica 5.1 software. The
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area under curve (AUCIast) and retention dose (MRTlast) of dose-effect curve were calculated, and detect the levels of SOD and
MDA. RESULTS: Compared with sham operation group, the neurobehavior of model group was significantly abnormal (P<<0.05
or P<0.01) , and the rate of cerebral infarction was significantly increased (P<<0.01) ; the level of SOD was decreased
significantly (P<<0.01, 48 h), and the level MDA was increased significantly (P<<0.05, 48 h). Compared with model control
group, there was no significant change in neurobehavioral abnormalities in the nimodipine group (P>0.05), and the rate of
cerebral infraction was decreased significantly (P<<0.01, 24, 48 h). The level of SOD in rats were increased significantly (P<<
0.01, 48 h), while the level MDA decreased significantly (P<<0.05, 48 h). Rannasangpei 2.08-33.34 mg/kg could significantly
improved neurobehavioral abnormalities (P<<0.05, 24 h) ; 24 h after cerebral ischemia, the rate of cerebral infraction was
decreased significantly in Rannasangpei 4.17-133.36 mg/kg group (the lowest is 33.34 mg/kg group, P<<0.05 or P<<0.01). The
level of SOD in rats were increased significantly in 33.34-533.44 mg/kg groups (P<<0.05). the level MDA was decreased
significantly in 0.52-2.08, 8.33, 33.34, 266.72 and 533.44 mg/kg groups (P<<0.05). Dy was 33.34 mg/kg, En. was 3.02% ,
AUClast was 5 141.76 mg/kg and MRTlast was 329.161 mg/kg. 48 h after cerebral ischemia, the rate of cerebral infraction was
decreased significantly in Rannasangpei 2.08-133.36 mg/kg groups (the lowest is 66.68 mg/kg group, P<<0.05 or P<<0.01), while
the level of SOD was increased significantly in 1.04-533.44 (except for 4.17) mg/kg groups (P<<0.05). The level of MDA was
decreased significantly in 16.67-66.68, 533.44 mg/kg groups (P<<0.05), D... was 66.68 mg/kg, E.. was 2.13% , AUClast was
5 219.36 mg/kg and MRTlast was 340.521 mg/kg. 72 h after cerebral ischemia, the rate of cerebral infraction and the level of MDA
had no significant decreased in Rannasangpei groups (P>0.05), and the levels of SOD had no significant increase (except for 0.52
mg/kg group, P>0.05). CONCLUSIONS: The optimal effective time of Rannasangpei for the treatment of cerebral
ischemia-reperfusion injury in rats is 48 h, and the D... is 66.68 mg/kg. The improvement mechanism may be related to increase the
level of SOD and decrease the level of MDA.

KEYWORDS Rannasangpei; Cerebral ischemia-reperfusion injury; Dose-effect relationship; Time-effect relationship; Rate of

cerebral infarction
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Tab 1 Neuroethologic grading of rats in each group

(n=6)
, WA TR
iz,
41 nlkg %4h 48h Nh
- T T MNP - T 0MHNPE -T1TT0NPE
A4 00000 00000 00000
ity 02400 0002°1 2300 000723 100 0020
REMFRE 3000 002 3 10 0715 03 120 0445 0 3 21 0 0101
LHRBHA 052 03 3 00 0575 005 10 00450150 0 0023
104 14 1000057 0330007 04200 0116
208 003300 00141 140005 03300 0665
417 14 10 0 004 05 100 085 05 100 0932
833 02 4 0 000422200018 05100 057
1667 1500 0 0075 0 6000 089 1500 0 065
B34 14 1000018 04200048 14100 0923
6668 2 4 0 0 0 1000 2 4 0 0 0 0495 060 0 0 0338
13336 32100005 13 110053 31200 0338
267224000055 05 100 062 321000116
53344 23 100 0075 033000789 03300 0206

I G R AR, "P<0.05, "P<<0.01; S BR HEA L 4%
*P<0.05

Note: vs. sham operation group, "P<<0.05, “P<<0.01
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K2 BAHARRKERRER (xts5,n=6)

Tab 2 Rate of cerebral infarction in rats of each group

(xts,n=06)
A it mg/kg 24h ﬂm@ﬁii : 7h
A4 0.00£0.00 0.00£0.00 0.00£0.00
AL 18.96+4.71% 17641438 13.0344.78%
JERHE R4 30.00 440+192" 3174056 13.01+4.92
LA 052 18.61+3.46 15.3842.53 14724707
1.04 15994438 13.46£3.04 11934607
208 14394225 11.9241.69" 1247£3.08
417 13.0942.54° 10344253 14404614
833 8314509 6.18+187" 11394692
1667 498+159" 33841447 11.80+4.95
334 3024062 2154059 918695
66.68 3404155 2134072 9.09+5.56
13336 30341447 2144054 M50
266.72 13431619 14751624 9.58:+8.74
53344 1283£740 13131142 15074567

T SR TARL LA, "P<0.01; SR AL RS, ©P<0.05,
**P<<0.01
Note: vs. sham operation group, “P<<0.01; vs. model control
group, “P<<0.05
100 3
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Fig 1 Dose-effect curve scatter plot of Rannasangpei
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0.05) o 54 A BRI H SOD 7K - 5 45 5 L 36 3.

Fx3 FHXRIMFSSODKEMNELER (x+s,n=06)

Tab 3 Serum levels of SOD in rats of each group (x

s,n=06)
s i mghe . sonzkz h U/nl —
A4 24125£116.56 24618+ 1391 2773149.16
AR 207.14+31.08 16022£17.06%  255.88+24.75
JeEERA 30.00 286.73 £ 64.01 212814407 278.80+9.14
LB 0.52 284.58+109.62 179.53£61.09 297434800
1.04 267.13£100.90 IB3E1573° 2746451059
208 252.80+65.15 1911251284 268.14£1275
417 242774 88.60 205.40£ 6546 269341 24,07
833 26824575 AL 2757112486
16.67 21987£67.15 VA48 2761312337
334 30646£76.70° B539+1684 212401572
66.68 306765766 2366911555 2623842734
133.36 MISSE6755  23879+2200 27038+ 1371
266.72 3027652026 299.69+883°

53344 30225480 303.64 £6. 14r\

W ST ARALILE, “P<0.01; 5 jgx-@\d, P<0.05,

**P<0.01 L )
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F4 BSHAXRMFPMDAKEUNELR (x+s,n=6)
Tab 4 Serum level of MDA in rats of each group (x +

s,n=06)

] fﬂJi,mg/kg = MDA 7J(4I},lmmol/ mL -
[BFAL 6.03£099 6.09£0.52 418£1.11
oyt 6.97+1.01 724£0.90° 429+ 115
JEEHTF4l 3000 6.50+1.05 6.12£045° 5484132
LBHNA 052 4811048 7.06+0.89 470127
1.04 528+0.70° 6924028 3945121
208 480£0.85° 6.52£0.46 431144
417 6.14£0.72 639+047 5.98+4.80
833 5245064 626+057 577£2.05
16.67 5.6240.84 6.14£032° 4072050
334 410£2.06° 6.02£0.12° 3.68+0.86
66.68 6.18+0.80 6.07£035° 389083
13336 5934020 6.00£051° 59843.00
266.72 5.14£0.96° 596+ 131 5214336
53344 5.16+1.08° 5054120 4631126

T ST AR A, "P<0.05,"P<0.01; 5 46 K% 41 LA
*P<<0.05,*P<<0.01

Note: vs. sham operation group, ‘P<<0.05, “P<<0.01; vs. model
control group, “P<<0.05, " *P<<0.01
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36 o S 0L P Y 0 05 K R A 2 TR S 5 PR R U
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I St i P e 0 493 A 7R R BRI A &) Y L Ok 2,08~
133.36 mg/kg, e FELA 25750 66.68 mg/kg K-+ k2
BRI MG FE A Ge i 23 S s ] S S A 3 ]
A A5 ) T8 L A 2~48 h, Fe A RS ] 5k 48 h, i
PR B -E TR R ALAS 24 5 HA BRI . K
T L TR ER LA I R S R0 50, 83.3 677N

HORIFAIR (4 548 ), HAE A7 20 e ‘ il R
PR B0 R 5 AT 280 TRl I PR 453 24

AL, A M e =T d2R 25 LI, AT TE 4G
2 (A8 h, BIEERR 2 d 45 25 1T, i

i ke P 451 493 1) K I AL 1 A BRI B (E 40 1
FLAE G R T A TSR A & A Mt i PR T e
25 240 B EE B AR AT AR, A i 2 2 i I e A1 B % i
(4 [ s 2 77 R 1Y) PR, e I 2 AR
IR LS R R, NI 24 .48 .72 hif, & REBBR AL AT
HE AR BRI H SOD & Ve 5 Ak 1t 24 .48 hisf, Lk
B BRI AT R K BRI T o MDA A5 1, iR £+
AR 2 B AL T it 1L P92 3 00 40 A 700 A B 2L 2 ELAT R
FHYER

25 ErA & RS R AU RE el i ki P B A
BRI B B 2847 R 20 S, BRI BL A I AR A 2%, L
e AL AT BE 51458 SOD T 7 | F#IK MDA 7K-F- A7 56 .
L RS BRALIAY T BRI e 0L PR 43403 1) A AR
FEl 47 2.08~133.36 mg/kg, frefH:45 2 7] i 4 66.68 mg/kg;
A B T R Ry 2~48 h, S A A R[] 500 48 h, ARSE
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