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Cerebral protective effect of Duzhi pills on ischemic stroke rats and its mechanisms
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[ Abstract | Objective To investigate the cerebral protective role of Duzhi pills on ischemic stroke rats and its
mechanisms. Methods The healthy male SD rats were assigned to 5 groups: sham group, model group, Duzhi pill low-
dose group (1.0 g/kg a day), Duzhi pill high-dose group (2.0 g/kg a day), or argatroban group (positive control). The low-
dose and high-dose groups of Duzhi pills were intragastrically administered once a day for 8 d, while the other groups
were intragastrically administered with the same amount of normal saline. Except the sham group, the middle cerebral
artery occlusion (MCAO) cerebral ischemia-reperfusion model was established by suture method at 0.5 h after intragastric
administration on the 8" day in other groups, and the ischemia duration was 90 min. Argatroban group was given a single dose
(3.0 mg/kg) of argatroban via caudal vein at the same time of reperfusion. After 24 h of cerebral ischemia, the area of cerebral
infarction, degree of cerebral infarction and neurological function injury were evaluated by 2,3,5-triphenyltetrazolium chloride
(TTC) staining, Nissl staining and neurobehavioral score, respectively. The levels of inflammatory factors (transforming
growth factor-B1 [TGF-B1] and interleukin-18 [IL-1B] ) in the brain after cerebral ischemia were detected by enzyme-

linked immunosorbent assay (ELISA), and the coagulation indexes were detected by an automatic coagulation analyzer.
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The scavenging ability of Duzhi pills on free radicals was analyzed by 2,2-diphenyl-1-picrylhydrazyl (DPPH) scavenging
experiment. Results High-dose Duzhi pills reduced the cerebral infarction area, decreased the deep Nissl staining score
of neural cells, and improved the symptoms of neurobehavioral defects in MCAO rats (compared with the model group, all
P<C0.01). The levels of IL-1P and TGF-B1 in the ischemic brain tissue of the model group were significantly increased (compared
with the sham group, both P<<0.01), while the levels of IL-1p and TGF-B1 in the brain tissue of the rats treated with low-dose
and high-dose Duzhi pills were significantly decreased (compared with the model group, all <<0.01). The coagulation index
fibrinogen level in the model group was significantly higher than that in the sham group (P<<0.01), and both low-dose and high-
dose Duzhi pills could inhibit the production of fibrinogen (compared with the model group, both P<<0.01). DPPH scavenging
test results showed that Duzhi pills could scavenge free radical, the half inhibitory concentration was (1.3341.11) mg/mL,
and the slope of the curve was 1.378 +0.145. Conclusion Duzhi pills play a cerebral protective role in ischemic stroke rats.

The mechanism may be related to the inhibition of fibrinogen production, the reduction of inflammatory factors (TGF-B1 and

IL-1P), and the antioxidant effects.
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Fig1 Effect of Duzhi pills on cerebral infarction area in MCAO rats

The representative TTC-stained images of rat brain. MCAO: Middle cerebral artery occlusion; TTC: 2,3,5-triphenyltetrazolium chloride.
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B2 #EEAI MCAO XRNAZRGHR
Fig2 Effect of Duzhi pills on brain injury in MCAO rats

Contralateral

Operation side

The representative images of rat brain (Nissl staining). The inserts were the amplifications of ischemic region. Scale bar=50 pm.

MCAO: Middle cerebral artery occlusion.

24 ZBMKAMAIL-1B, TGF-B1 K-Frbs 5 PRI ZE L Ak St s 700 2 R e o b BR 2 B 2
FARY A, FERIZH A UK IL-18 #1 TGF-B1 21 IL-18 Fl TGF-P1 ACEYIREAR (# P<0.01) .
AT (5 P<0.01) o HEERIGAH L, fhigil W1,

®1 BRI MCAO X RRA R K AE E FHI#00
Tab 1 Effect of Duzhi pills on brain inflammatory factors of MCAO rats

(pg * mg ), x*s;

Duzhi pills Duzhi pills

Index Sham n="7 Model n=38 N o Argatroban n=8
1.0g°kg '*d n=7 2.0g°kg *d n=9
IL-1B 237.155426.635  388.708£44.701"  287.043130.934°° 225.1024+14.658°%  250.926+22.807°
TGF-f1  173.205+£16.225  312.243+32.528"  220.048+£23.185°" 147.628+13.594°"  137.367+12.867°"

“P<0.01 vs sham group; ““P<<0.01 vs model group. MCAO: Middle cerebral artery occlusion; IL-1p: Interleukin-1p; TGF-p1:

Transforming growth factor-p1.
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FlE A KR Mm AR L (¥ P<0.05) , ] 2.6 A¥EHDPPHARARAS WK 3w, FHiIEl
DLAR 3 AL RE 20 MCAO K BRI BEHOIRAS, (2 JK¥EWGHBR DPPH 19 1Cs, & (1.33£1.11) mg/mL,
AR 2t 2 R e ) e 2 ) A AR DD 6 3 22 R JE e 2 Eﬁa%%bﬁir“ S 1.37810.145; MGRRIZRAE R T APt A L
BEY (P>0.05) ., WFE2, 7, HiFkR DPPH 1 IC5, 4 (0.008+1.084 ) mg/mL,
FEALZH K R L35 - APTT., PT, TT 5T M2 Bk 1.6824£0.191, 5K BoR, Fig K
ALK EAH L TC I B A2 4k, {3 FIB FH ( P<0.01 ); WA —E 1 B B EEBRAE ST, H55 T BT AR
SRR A e, AR E AR R AL R R AR,
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Tab 2 Effect of Duzhi pills on hemorheological indexes and coagulation function of MCAO rats
n==6,xxs;
Duzhi pills Duzhi pills
Index Sham Model R R Argatroban
1.0 g°kg °d 2.0gekg °d
WBV at 11.5s™ /(mPa*s) 13.91740.358  19.477+0.774"  15.82240.394" 15.137420.634"  13.78340.683""
WBV at 57.5 s '/(mPass)  7.197£0.237 7.410£0.407 7.347+0.225 7.990+0.273 6.700£0.310
WBV at 1155~ '/(mPa*s)  5.748+0.348 6.038£0.310 5.633£0.171 5.833£0.301 5.110+0.274
APTT/s 18.75040.511  19.533+0.402 17.56740.095 17.60040.124 60.00040.000""
PT/s 1491740282  15.933+0.311 15.0334+0.216 15.56740.472 23.767+0.782°"
TT/s 3421740.149  33.85040.570 34.633+0.154 34.71740.239 60.000+0.000""
FIB/(g*L™") 1.965+0.115 5.073+0.300" 2.203+0.070°4 2.3534£0.229°%  2.147+0.051°°

"P<0.05, "P<<0.01 vs sham group; “P<C0.05, ““P<<0.01 vs model group. MCAO: Middle cerebral artery occlusion; WBV:
Whole-blood viscosity; APTT: Activated partial thromboplastin time; PT: Prothrombin time; TT: Thrombin time; FIB: Fibrinogen.

1509 o Duzhi pills

Edaravone
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50+

DPPH clearance percentage/%

el lg(concentration/[ mg * mL™"'])

B3 HEEHKIAEE DPPH FRREE T
Fig3 Determination of DPPH scavenging ability of
Duzhi pill-water solution

n=3, x*s;. DPPH: 2,2-diphenyl-1-picrylhydrazyl.
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