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Effects of Dihydroquercetin on Hemorheology and Other Relevant Indexes in Local Cerebral Ischemic
Injury Model Rats

GU Yuanyuan', JIANG Bo’, TIAN Ming’, HAN Yusheng’, LIU Xu’, SHANG Yanqi', LIANG Hui', DONG
Xiaohong’, DAI Qiaomei', ZHOU Zhongguang' (1. Institute of Traditional Chinese Medicine, Heilongjiang
University of TCM, Harbin 150040, China; 2. Center for Drug Safety Evaluation, Heilongjiang University of
TCM, Harbin 150040, China; 3. Teaching Experiment Center, Heilongjiang University of TCM, Harbin
150040, China; 4. Basic Medical College, Heilongjiang University of TCM, Harbin 150040, China; 5. Jiamusi
College, Heilongjiang University of TCM, Heilongjiang Jiamusi 154007, China)

ABSTRACT OBJECTIVE: To observe the effects of dihydroquercetin (DHQ) on hemorheology and other relevant related
indexes in local cerebral ischemic injury model rats. METHODS: SD rats were randomly divided into sham operation group, model
group, nimodipine group (positive control, 20 mg/kg) and DHQ low-dose, medium-dose and high-dose groups (15, 30, 60 mg/kg),
with 10 rats in each group. Administration groups were given relevant medicine intragastrically, sham operation group and model

group were given constant volume of 0.4% Sodium carboxymethyl cellulose solution, once a day, for consecutive 14 d. After last

administration, local cerebral ischemic injury model was
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induced by bilateral common carotid artery ligation in other

groups except for sham operation group. After 24 h of cerebral
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ischemia, histopathological changes of brain tissue in rats of
cach group were observed; the levels of hemorheology
indexes [whole blood viscosity (low, medium and high

shear), whole blood reduced viscosity (low, medium and high
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shear) , plasma viscosity], erythrocyte parameters (hematocrit, EAI, DI, IR), coagulation function indexes (APTT, PT, TT,
FIB) were detected. RESULTS: Compared with sham operation group, the cells in the brain tissue of model group were loose, the
gap was obvious, and the neurons around the ischemic area were damaged obviously; the levels of whole blood viscosity, whole
blood reduced viscosity, plasma viscosity, hematocrit, EAI, IR and FIB were increased significantly, while the levels of DI,
APTT, PT and TT were decreased or shortened significantly (P<<0.05 or P<<0.01). Compared with model group, above symptoms
of administration groups were improved to different extents, whole blood viscosity, plasma viscosity, EAI and IR of nimodipine
group, whole blood viscosity and hematocrit of DHQ high-dose group, plasma viscosity and EAI of DHQ groups, and IR of DHQ
medium-dose and high-dose groups were decreased significantly; DI, APTT, PT and TT of nimodipine group, DI, APTT and TT
of DHQ groups and PT of DHQ high-dose group were increased or prolonged significantly (P<<0.05 or P<<0.01). There was no
statistical significance in other indexes among those groups (P>0.05). CONCLUSIONS: DHQ can protect against local cerebral
ischemic injury model rats, the mechanism of which may be associated with improving hemorheology indexes and coagulation
function disorder.

KEYWORDS Dihydroquercetin; Hemorheology; Erythrocyte parameters; Coagulation function; Local cerebral ischemia injury

model; Rats

JI ML P T B A T NS ARR R 14 T B 2 —,
HAT B B AR REOE A o il P 2 rp e R
FETZ A 2R 2 —1 0 R P o ) PRI+ 052
A% A T FEUE S LRI 2 S5 e M ke L 5475 14 2 2
L 2 —P, S R (DHQ) & ZAFE T HAR A
HR B — P B A AR A S, AU T
A KRB KA 220 A P E A i A AR SR
I, DHQ A HAPLAR HLad S IR 7 Lo I M 4 s iV
RS, B ARBFTE I, DHQ BR AT it/ M R H 51, 38
AT i - R AT L/ R SR BT, AT B TR i
MBI Y A R . {H DHQ 2 75 BE 435 i Il
ML 702 2 PN E I £ R e o R AL AH S SCRR A -
W, AR5 368 ek A o) R e P e o 45 4% O B R, L3¢
DHQ X A ML A8 A B L D) RESF AR S HE AR AT
325 R DHQ X ik ke i $53 47 14 P-4 1 FH B vl REATL A
LAYI DHQ il RIS 2%

1 #
1.1 {uss

LBY-N7500B %! 4= [ 2y fil % i 22 4% . C2000-A I 4=
A 2 1 R A (b 3 1) AR AR PR ] ) 5 XS-5001 B 4>
F ) 1M 200 3 53 B A3 [ A 4% 56 B s FH 7 (il ) AT BR 2
F]]; CPA225D Y Hi 3 BT K AP [ 38 2 AR = A 2 (A
504 B2 F] ] KDC-160R B s vk i B O AL (RER A
JREO 7 BRZA Fl H A8 7] ) 5 2235 LA S 4H 2] B (1
[ Leica 23 ] ) ; TE2000-E %Y 3] ¥ & f45% ( H 4% Nikon 23
Al
1.2 Zm5iRH

DHQ X B 5 (g I A= B A BRA AL LS
ZOTM6BL, 4[5 : =98% ) ; Je st~V 5 (BH % i, FE H-
P2 24 {R A A BN ) L 415 - BI36637, MM : 30 mg) 5 VESS
A RS 2R B 25 8 4it5: 16010906-2; #1

- 766 - China Pharmacy 2019 Vol. 30 No. 6

%+ # CisH-NuNaO,S 11 0.48 g (80 J7 #ifii )] il fb 343k
I 3% it 5 8] CAPTT) I 2 38 700 & (3 [ 3% ) (it 5 -
173203012 ) | %k 1L il )52 i) ] (P ) 0 e 3591 6 (o 119 )
(5 : 175202021 ) | B 1M BR8] CTT) 00 2 850 6 (g
P (M52 172902011) 27 4 & 11 5 (FIB) Il 22 1t 5 4
(EERI ) (AL : 172804011 ) ¥ ph At 50 3 ) A AN B8 45 [
SRR IR AKE YL (i (L5 20160308 ) L YL (23
(#it*5-: 20160308 ) ¥ Hy | ¥ B A= Ak i) A7 R A Wl 42
Pt ARG A A4l K R oK
1.3 ¥

TH PR FE SD KL 60 H, EMERF, 8~10 J& i,
M (250 £ 10) g, H BB IEVLH B 25 RAF 24 0
HO (GLP) 32 L [sh ) 42 =17 AT IES- : SCXK (2 ) 2013-
004], FTAT K BRI M IR 1
2 FHik
2.1 HES5%YH

# SD K FBEHL N 6 41, B F AR AERIZ | Je 5
Hi~F-2H (20 mg/kg, 278 SCHR[ 1013144 B I R 45 24 711
PR A5 5 L) 0.4% 3R F RL£F 4k RNIR I N E 7)) LU &
DHQ1I% .+ 57 41 (15,30 .60 mg/kg, 5% SCHR[11] &
AR ZH A TS B 45 5 5 DA 0.4 % 9% H LT 4k MV
WA B 10 H o 2545 25 40 R RS TE 8 AR N 259
(2 mL/kg) BT AL FIEIRIZ K FRIHE B S RFL0.4%
R AR AN, BER LR, %82 14 d.
2.2 &

HEELAG 2N 14 dJ5 , R AL e BU 30 s B k&5 HLIk
] ey A A i Bl i B A5 AN S RIREA 2 I, AT R R
AT RERIK 12 h, BE I T T 10 9% KA SRR TR (T
[f]), DUPEME E T FAR G b, 804 5w , s
HZR I, SR B0 ) 5 5 0 0 B R T A e LR A
2, F0 00 2 i XU B S BN bk, AR s vE SR 48 5 4 2

HEEIZGS 2019 4F5 30 44 6



FLOBUAM 250 20 ok, ol G ot 7 4 5 4 BELIRT 3 0 5 FH 7
ZOE R RIGEEAGIT, T 37T CTRIRETE, #
TR A B 40 5 WU 2508 2 ik it AN 25 4L, oA dE
[ 1o
2.3 MHLRIEFEYE

TR 24 h 5 B R BRI R, 281 3 Bl kR
I RIS B o K65 10 17 7 T 10 9% P A R Sk, 5 e
JBE7K G R AL, D) A (JREEZY 5 um) , 205K
KG-P2 (HE) e o , B T80 B 0 e T 845 41K R
G LH 2955 BREE AR AR 4K
24 MR EFHEXIERFL S E N

B 2.37 IR M ORE i ek, R FH 4 A i i i AR A
o 0 % 2 KRR A I8 (IR0 b i) s B0 A4 i i i
FHEE (&Y b0 ) o BCU2.37 000 F INLRRE A, 4
T Z4PTEe)T , A3 000 r/min B5.L> 10 min, 5B M3 , %
FH4x A SR A8 ORI 45 20 K R 2% 8, R 4
) 1L 240 H 53 BT SRR 45 20 R B 21 4 L R 20 4 i 2R 4

BEEC(EAD (ZLANMENIPEREEC(IR) (£L 4t A8 V454 (D)

LM SR
2.5 %E TN EEFE K IEARAQ I

B“2.37 00T IR I i, S MG R BN PR I, LA
3 000 r/min .0 15 min, 2B L , 78 3 h N R4 H 86
I PR ASAG: I 4% 2H K L APTT . PT . TT FI FIB /K, =A%
Fo HERH R 3500 G U P 484
2.6 FitFEFIE

K FH SPSS 19.0 # A4t Bt EA T 58t orHr . TR
B X £ 5 TR, Z 21 0] LU R SRR 2207 22 40 H , 4L
6] FC AR e K3, P<<0.05 22 F A Seit2¢iE L.
3 #£R
3.1 DHQ X} FktEAEt fn #5555 K R B AR ZE
A

T AL BUIK L LA DK i foke i S35 7%, A2 7R
EH R B P ZH 20 R A, T Bt A A, e i, X ] Rl 270
P05 EA 5 IR AR, A D0 B 4 ) 2 A% . e S b T
241 F1 DHQ 45 551 17 21 B _E IR E AR 3545 AS TR R B ) e
3, Horp R S 41 DHQ b i Il B B W I, o
LI L,
3.2 DHQ X} FkttEAHk fn 15 5 R 2 K R i il iR I F18
e (N kA

TR He g, R A R B 4 M A R L 4 i
FHEE MR W E IS ZRA SRR L (P<
0.058 P<<0.01) . SAAIZH HAs, JE S it F-41 K f 4 Ifi
ZHIE IMAEF I, DHQ /i 51l 4] K R 4 il 25 5 A & DHQ
A2 R R 2R BH R 2 B 3 A, 2 B Fi T4
X (P<<0.05) ; 1fif DHQIX , H 7] 2 2 K L 4 L6 &, Je 5

HEEZG 2019 4F5 30 45 6

N
<

BRI
5 gL

i .!

E. DHQ 7l it 4 F. DHQ & it 4
Bl SEXRMALFEFVFEME(HEL®,
x200)
Fig 1 Histopathological micrographs of brain tissue
of rats in each group (HE staining, x200)
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Tab 1 Effects of DHQ on hemorheological indexes in
local cerebral ischemia model rats (x * s, n=
10)

a5 RIEHE, mPa-s _ ﬁmﬁﬁzﬁfﬁ,ml’a-s* MAEE,
[§/] ) 1 {§7] i E1] mPas
BEAE 1305170 615+061 4513039 2317+376 1151+175 7762100 1.0130.03
A 14.14£226° 705087 525£028° 2888 £4.56° 14.00£2.05° 9.17+0.68° 132£0.02"
REMEA 12675279 639+ 1147 4824046 26441499 13342282 886£1.06 117£0.04°
DHQIEFIEH 1340£191 700+087 5124038 27194434 12954205 875+084 1.19£0.05°
DHQHIEH 13124184 6763068 5135047 26414413 12354174 869£0.77 1.19£0.05°
DHQAFIEA 1192£088° 6.13+050° 4824034 25814307 12854192 870+ 114 115£0.02°

T SRF AL LR, "P<0.05, " P<0.01; SERIYL LA, 'P<
0.05

Note: vs. sham operation group, *P<<0.05, *“P<<0.01; vs. model
group, "P<<0.05,"P<<0.01
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Note: vs. sham operation group, *P<<0.05, **P<<0.01; vs. model
group, "P<<0.05,"P<<0.01
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Tab 3 Effect of DHQ on coagulation function indexes

of local cerebral ischemia model rats(x +s,n=

10)
Eibl APTT,s PTs T, FIB,g/L
BFAL 218+152 18424133 24021251 275047
i 17724095 16.600.80° 19614198 339025
AT 2085+096” 1838126 2409%182° 307£031
DHQflE4 19.18£291* 1803+17 081184 3314037
DHQ A 1950+ 1427 1790+ 149 B15+236° 3214052
DHQ 4 2083+3.84% 18341 152° 23301224 308059

T ST R g, P<0.05, " P<0.01; ST LA, 'P<
0.05,7P<<0.01

Note: vs. sham operation group, *P<<0.05, **P<<0.01; vs. model
group, "P<<0.05,"P<<0.01
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