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[Abstract] Objective To study the effect of panax notoginseng saponins (PNS) on the efficacy and
hemorrhagic transformation (HT) of recombinant tissue - type plasminogen activator (rt - PA) intravenous
thrombolysis in patients with acute ischemic stroke. Methods A total of 200 patients with early acute
ischemic stroke (the length of time between attack and hospital admission < 4.50 h) were divided into
2 groups according to random number table method: treatment group (N = 100) and control group (N = 100).
The control group was treated with routine rt-PA intravenous thrombolysis treatment, and the treatment
group was treated with rt-PA intravenous thrombolysis plus PNS injection. The ischemia-reperfusion injury
index [malondialdehyde (MDA) and superoxide dismutase (SOD)], hemorrhagic transformation prediction
index [matrix metalloproteinase - 9 (MMP -9) and fibronectin (FN)] and nerve function index [National
Institutes of Health Stroke Scale (NIHSS) and Barthel Index (BI)] were measured and compared before
treatment, 24 h after thrombolysis and 14 d after thrombolysis. Adverse drug reactions and hemorrhagic

transformation rate were observed 14 d after thrombolysis, and the prognosis (mortality and BI) was
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evaluated 12 months after thrombolysis. Results Compared with control group, serum SOD (P = 0.000)
and BI (P =0.000) in treatment group were significantly higher, while serum MDA (P =0.001), MMP-9 (P =
0.001), plasma FN (P =0.000) and NIHSS score (P =0.006) were significantly lower. In treatment group,
24 h after rt-PA intravenous thrombolysis plus PNS injection, serum MDA (P =0.000), MMP-9 (P = 0.000)
and BI (P =0.000) were significantly increased, while NIHSS score (P =0.000) was significantly decreased;
14 d after treatment, serum MDA (P = 0.000) and MMP-9 (P = 0.000) were decreased, serum SOD (P =
0.000) and BI (P =0.000) were continuously increased, plasma FN (P =0.000) and NIHSS score (P =0.000)
were continuously decreased. On the 14th day after thrombolysis, hemorrhagic transformation rate of
treatment group was lower than that of control group [9 cases (9%) vs 19 cases (19%); x° = 4.153, P =
0.042]. There was no significant difference in the incidence of adverse drug reactions between 2 groups
[14 cases (14%) vs 11 cases (11%); x*=0.411, P=0.521]. Twelve months after thrombolysis, there were
5 cases of death (5%) in control group and one case (1%) of death in treatment group. There was no
significant difference in the incidence of mortality between 2 groups (x° = 1.546, P = 0.241). The BI of
treatment group was significantly higher than that of control group (88.51 +11.49 vs 84.47 £9.83; 1 =2.451,

- 785 -

P =0.015). Conclusions PNS reduces ischemia-reperfusion injury after rt-PA intravenous thrombolysis in

patients with acute ischemic stroke. It can reduce the rate of hemorrhagic transformation after rt-PA

intravenous thrombolysis and improve the prognosis with good safety.
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Table 1. Comparison of general data between 2 groups

ftem Al eTe Xortvalue Palue
Sex [case (%)] 0.197  0.658
Male 63 (63.00) 66 (66.00)
Female 37 (37.00) 34 (34.00)

64.95+12.27 65.48+11.64 -0.314 0.754
2510+ 2.73 2530+ 3.12 -0.479 0.633
331+ 0.84 345+ 096 -1.127 0.261

Age (v 5, year)
BMI (x £, kg/m’)
Onset time (x £, h)

Hypertension [case (%)] 50 (50.00) 47 (47.00) 0.180 0.671

Diabetes [case (%)] 26 (26.00) 29 (29.00) 0.226 0.635
Coronary heart disease 45 (45.00) 42 (42.00) 0.183 0.669
[case (%)]

Atrial fibrillation 9( 9.00) 11 (11.00) 0.222 0.637
[case (%)]

Smoking [case (%)] 40 (40.00) 43 (43.00) 0.185 0.667
Drinking [case (%)] 35 (35.00) 33 (33.00) 0.089 0.765

Two - independent - sample ¢ test for comparison of age, BMI and

onset time, and X test for comparison of others. BMI, body mass

index, 4T 5 %4
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Table 2. Comparison of each clinical index at different time points between 2 groups (x +5)
Cxonin Before 24 h aft§r 14 d aft§r Soy . Before 24 h aﬁe:r 14 d afte-r
treatment (1)  thrombolysis (2)  thrombolysis (3) treatment (1) thrombolysis (2) thrombolysis (3)

MDA (nmol/ml) FN (pg/L)
Control 100 9.45+ 1.84 11.30+ 2.33 7.15+ 1.47 Control 100  6.55+2.33 7.99 +£2.63 4.34+1.39
Treatment 100 9.18+ 1.90 1043+ 2.16 6.70+ 1.54 Treatment 100 6.32+2.53 6.78 +2.44 3.32+1.23

SOD (U/ml) NIHSS (score)
Control 100 65.00+17.69 54.97+19.43 95.06 +21.54 Control 100 16.01+4.12 11.42+3.54 5.53+1.54
Treatment 100  62.49+19.96 63.75+20.46 110.22 £27.33 Treatment 100 16.60+4.01 10.07 £2.78 4.07£1.37

MMP-9 (pg/L) BI

Control 100 191.23+£70.80 323.81 +85.88 176.90 £ 50.25 Control 100 48.59+3.81 56.98 +6.75 80.59 +7.66
Treatment 100 205.58 +£75.97 285.99+82.58  142.41+45.84 Treatment 100 48.28+3.87  58.73+8.84 87.64 £9.46

MDA, malondialdehyde, ™ B ;S0D, superoxide dismutase, AL W) AL s MMP-9, matrix metalloproteinase-9, B 4 8 SR A EE-9; FN,
fibronectin, £F 2 3% $% K 1 ; NTHSS, National Institutes of Health Stroke Scale, 3% [E [E 37 T4 BF 5% 5 4¢ o £ 3% ; BI, Barthel Index, Barthel 35 %X .
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Table 3. ANOVA of repeated measurement design for clinical index at different time points between 2 groups
Source of variation SS df MS Fvalue P value || Source of variation S8 df MS Fvalue P value
MDA FN
Treatment 42.241 1 42241 12.031  0.001 Treatment 33.812 1 33.812  21.394  0.000
Time 1573.659 2 786.830 215.178  0.000 Time 1354.345 2 677.172  145.049  0.000
Treatment x time 9.299 2 4.650 1.272 0.282 Treatment x time 26.970 2 13.485 2.888  0.057
Error between groups 695.171 198 3.511 Error between groups 312.931 198 1.580
Error within group 1448.035 366 3.954 Error within group 1848.752 385 4.800
SOD NIHSS
Treatment 8385.829 1 8385.829  19.559  0.000 Treatment 81.645 1 81.645 7.835  0.006
Time 232565.204 2 116282.602 249.923  0.000 Time 13235.882 2 7757.003 722.808  0.000
Treatment X time 8839.106 2 4419.553 9.499  0.000 Treatment X time 133.120 2 78.016 7.270  0.000
Error between groups 84891.337 198 428.774 Error between groups  2063.291 198 10.421
Error within group 184248.071 385 478.464 Error within group 3625.726 342 10.595
MMP-9 BI
Treatment 18 663.764 1 18663.764  12.200  0.001 Treatment 399.502 1 399.502  23.022  0.000
Time 2262678.270 2 1131339.135 221.539  0.000 Time 136 783.509 2 68391.755 1386.833  0.000
Treatment X time 85308.459 2 42654.229 8.353  0.000 Treatment X time 1444.892 2 722.446 14.650  0.000
Error between groups ~ 302914.074 198 1529.869 Error between groups 3435939 198 17.353
Error within group 2022260.998 360 5605.375 Error within group 19528.765 342 57.126
Fda a2 A ) LA PR B 14 79 7 L 4
Table 4. Paired comparison of clinical mdex at different time points in the same group
Control Treatment Control Treatment
Paired comparison Paired comparison
t value P value t value P value t value P value t value P value
MDA FN
(1):(2) 5.849 0.000 10.178 0.000 ()= (2) 4.441 0.000 1.329 0.187
(1):(3) 9.222 0.000 10.898 0.000 (1) (3) 8.077 0.000 10.529 0.000
(2):(3) 17.163 0.000 13.455 0.000 (2):(3) 11.320 0.000 12.322 0.000
SOD NIHSS
(1):(2) 3.929 0.000 0.436 0.664 (1):(2) 9.226 0.000 13.748 0.000
()= (3) 11.122 0.000 13.772 0.000 ()= (3) 9.246 0.000 29.807 0.000
(2):(3) 14.233 0.000 13.040 0.000 (2):(3) 0.120 0.905 19.810 0.000
MMP-9 BI
(1):(2) 10.930 0.000 7.316 0.000 (1):(2) 11.743 0.000 10.745 0.000
(1):(3) 1.701 0.092 7.083 0.000 (1):(3) 37.039 0.000 40.806 0.000
(2):(3) 14.646 0.000 14.840 0.000 (2):(3) 22.808 0.000 22.096 0.000

TR P A RN, 2 R0

Py |
HrbkER R 12 A BRI (1%) , 3E
T251(5%) , 43 5 S 2tk O LR BE 2 151, 75 & K & i

N I 1 R AR R R s AE (e TR A L TR AP
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PE4y i T4 BEAH (1= 2.451,P =0.015) , 2 B rt-PA #%
Jok Vs # B = b R IR T AOPE Bl P AR Hh Y
S DL T % B re-PA BRI AR
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