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[Abstract] Objective To observe the effect of Ludangshen Oral Liquid on cerebral blood flow (CBF) and cognitive func—
tion in mice with chronic cerebral ischemia (CCI). Methods SPF C57 BL/6 ] male mice were randomly divided into 5 groups:
sham operation group, model group and Ludangshen oral liquid 4.25 g - kg™', Ludangshen oral liquid 8.5 ¢ + kg ™', Ludangshen
oral liquid 17 g + kg™', with 12 mice in each group. The sham operation group only separated related blood vessels, the model
group and the drug administration group copied bilateral common carotid artery stenosis (BCAS) models. The sham operation

group and the model group were gavaged with normal saline.The administration group was given Ludangshen oral liquid by ga—
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vage for 30 days.Laser speckle flow imaging system was used to observe the local CBF in the prefrontal lobe of mice at various
time points (2 h, 2 d, 4 d, 7 d, 14 d, 30 d) before and after operation.The open field experiment, new object recognition experi—
ment and Morris water maze experiment were used to evaluate cognition function.Results The CBF in the prefrontal lobe of the
mice dropped sharply after operation, which was most obvious 2 hours after operation, and was still lower than the normal level
30 days after operation. At the same time, the mice had cognitive dysfunction.Open field experiment showed that there was no
difference in autonomous behavior among the groups. Compared with the sham operation group, the new object recognition in—
dex of the model group decreased, with a statistically significant difference(P <0.05), the escape latency increased significantly,
the difference was statistically significant (P <0.05), the number of times crossing the platform decreased, the difference was
statistically significant (P <0.05), and the time and distance percentage of the third quadrant decreased significantly, the differ—
ence was statistically significant (P <0.05).Compared with the model group, the new object recognition index in the high—dose
group of Ludangshen oral liquid significantly increased (P <0.05), the times of crossing the platform in the middle and high—
dose groups of Ludangshen oral liquid increased, with a statistically significant difference (P <0.05), and the escape latency de—
creased, with a statistically significant difference (P <0.05).The retention time and distance percentage in the third quadrant of
the low, middle and high dose groups of Ludangshen oral liquid were significantly increased (P <0.05). Conclusions Bilateral

common carotid artery stenosis can cause chronic decrease of CBF in mice and lead to persistent cognitive impairment in mice.

Ludangshen Oral Liquid can increase local CBF and improve cognitive function in CCI mice in a dose—dependent manner.

[Keywords’ Ludangshen oral liquid; Chronic cerebral ischemia; Cerebral blood flow; Cognitive function

18 P Jixi Bt I (chronic cerebral ischemia, CCI) &
RN DAL R | R el RE R (R VN e o G
RGBT F LR RZ ", CCIRERT#Lh
— AR AT 5 R A 25 R, o AT A0k oA AT S g
I ) — A9 R, An SR AN in DA EE AL RRSETRYT sk ]
REZh A MR R EREE. BT, X T CCI Y
BT ZUATIRG R o B9850 L5 4 18 Hh 2 61,
Tz HTEGEHARSE WFRRSE MERGR
PR, WIS OB LA 5 S R 2 A A
PRAR I 25 1254 G, BRI 38 S 20 A 5 B I EE
Hb ARG I AT HABRE 2 5t , HA AR 30 /) (%
WP AR A R 2 )2 /N LR s a5
BT BT F5 A G =R S5 o A DR i
WFFEUE B B 58 2 1R AT LA D82 ik ke I 742 12 /)
UK ARL M, TR CCI 15 B B A i oe e b o ASBiE
3 55% FH AU 33 5 3 ikl 72 15 (bilateral CCA stenosis,
BCAS) # 1 /)N Bl CCI B RL , WL I 56 2 11 I XS
CCI /)™ BUI I3 22 (cerebral blood flow, CBF) M i\
TIReRIsEm | Ay ik — LRI 58 2R 9T CCL 4§
BT AL T 3 S 30 2 AR

1 #MRERE

1.1 £

HEYE C 57 BL/6 T /N, 253 R SPF 9%, Jii] % ok 8
S W 3% b5 B DUAR AE B R A RS | P AT IR
52 SCXK (57)2019-0010, 2 60 H 35 A5 i e 55 2
JAI A6 HLE R R, IR R 21~29 ke/m’, Bh4) A
2T I B 2 R 2E R B B, T EE A A

22 °C ~25 C, 1B ERKFTE 50%~70% , B £ oK it
£, 12 h BIREEIA
1.2 AR B

st 2 0 R (HE5 . 1911301) , [ 25 i 7 .
720059002, 11175 1E 2k il 2454 PR w5 ol 8 s S 2 P
(Microcoil —18) , PB4 5 K/)N B F Morris 7K 28
B (JLBehv—-MWMM) , |3 35 S5 RHE A BR A A
SEIRHBE(R510-22-16) . 5 OB HARLE 5% (77001)
Z3@IE/ NEIRIEHL(RS50IE) AR RS (R546W)
/N U U 4E 35742 (ThermoStar 69020) G 4T ¥4 Y6 i
(76301) O I I AR R S8 (RFLSL ) , %I
B R A R A R &5 /AN 3 K B R 4
(XR-XZ301) , P fREfs B RHE A BR AR .
1.3 Fik
1.3.1  WESOREAEAE B2 0 IRE IAs
10 mL/JfR) , B2 A Y T SRR 16.67 ¢, 21U,
RIRE R 233 g e BN FNS) ) ) (A 3 1 BR AEA800 ) o
A TIPS, A 70 kg 57N 20 g 9255507
i HUAE 388 T AT AT, N 20 o 4.25 ke
I 8.5 grkg  IHFfIER 17 g ke M il o
1.3.2 SRR ST A 54525 R A Shibata
SO T /N BCAS RS /)N AT R i 2 T
TnFRE S GURE AR S R, TSRS U B, SERAE U
F1o i 43 250U 35 0 ik (CCA) Je ok e M4 4
0.18 mm i 3.5 Bl 25 22 51) CCA, {F3E 45 20 A —
SE B I S AL, WU CCA $ 4 28 i o) I | 34 2 4
HHBE ARG 2 h i1 O HORE L B 2R S
TV 2111 R 3. N 1 I G S PR = 99
io BB i 48 H/INE, BEML /by 4 41 AR FIA



- 344 - Journal of Inner Mongolia Medical University Aug. 2022 Vol. 44 No.4

W32 DRI R (4.25 g-ke ™', 8.5 goke ™,
17 g-kg™") , BEAL 12 2T 912 R/ANECRFAR
H ABFARA /NSRS S, NS
TR . RTFAR /N BRI R 2 /N B B A A
BNV, A 25 AN R B IR A S VIR, 1R/, 3%
SE7E'E 30 do

1.3.3  CBF{EMEM S Rr2e i BUS I
HOE b 2 B IR 2 (8] 89 7 Bz Jbk, PRl A . o
BE I3 1% 22 G030 3% 20 s /) Bol 491 - G 1 37 4 1
S, W B (] B oA AT S ORAT, RSS2 h.2 d4d.
7d.14 d.30 d)CBF i .

1.3.4 W28 38 40 cm x 40 cm x 40 em [
EJrTEAR AR, DU R R RS K . K S 56 /N B
TAFANG , P42 N L, EAR IS THT- 538 9 4%,
248t B R AR/ USRS TG A e s/ R
Sl L RTER B AL, IC SRR A 10 min |, K350 A
SRR TR ER, T AT 43 Ryl 7 R R SRR
1.3.5 CHIRIEUNSESRS B AR SE s 2R F 3l
W XT3 W A A - 1) SR A SR VY B 2 2D C A2 RE
33X AT RE FETATU B 5 S, BT A TR ) s EL
s, ULBH/NRUEAZ ) B AR e Sk . i
O3 NE N RGBT = A B, WS o A
1 d 3E BB s 5 A R P 44 A B CAHR 1A 9 3B
XIFRALE /N A VB WIS IR B b TR BE LA i
SEH 10 min N5 A B I IREE IS O, L W3R 2 d
ABBY B B R A BV EAR IR C, A2 TR )
L ig /N S min PIXT B C PRI RE A& 5, BDES
3d MR B o BRI S R T2 75% £ TR A8
FIIAE SRk AR

WV R[]
Hk + 1N AR 2R I 1)

1.3.6 Morris /K2E'E  Morris 7KK B J&F] A sh W) 1K
IKARE , i 38 H S AT 6 B —Fh sz, arvige
PIFEPRIR 2 o MR8 LI F LR T A AT 5K
B NS AR R S, Jr S IO T, 1 E
#224120 em B EIE K L 73 BRIV EE 1Y 4 DG FR
AKIFERIE(23 £ 2) °CIREER TF 5 1~2 om, BINY)
MEERAREILAE. SO TR G 1~5 d) 25 %
/N AR G R T RE B A K B 2R 120 s
o/ DRTERR N RN AR TR G B H S 2515
30 s J5 , 01 & B B[] BP A v AR s ] 5 ] R
RIEI B 6 d) A7, 1057 120 s /MRS TFIK
FEAR (N E] T 2R O B B B S T4 BR A

BRI R R = x100%

7B B S TRL YA A b, R N RO
JIAEALE 1Y A5 (8] 2 2] 1AL RE
1.4 %it¥7ix

X H Graph Pad Prism 9.0 ST AT E ATy
BT, TR ORI AR + FRvfE2E (3 + 9) R, 241 L
R R E 7 25087 (One—way ANOVA) , I Eb
BRI LSD-1 K555 , K5 K iR 0=0.05, L)L P< 0.05 K
ZESRAGIFRE L

2 &R

2.1 RS E SR % G R R B AL CBF 89 Z40
3 S OGO LI AR R G W] A5 3 A AL B
CBF 73 (LI 1) o /NSNS S S Ik A28 I 2 h
R CBF B AR TR TFARLL, ZRA G X
(P<0.05), 161 BCAS 0] DLk i a5 () CCL B R
SRR AR LL , 56 4 di 58 S 1 IR ) i 4 CBF
AR , 2 RA G L (P<0.05),557 d. 14 d.
30 d, W52 FUIRIK = F) e 4 CBF BB, 257
BT E XL (P<0.05). #5625 0 IR AE (L
CCI/NR CBF A, CR B RO R (WLE 2) .

pre  2h 2d 4d 7d 14d  30d

A
B
C
D
¥
F1  stsuAuEst CC /DNEBLR B
Fig. 1 Effect of ludangshen oral Tiquid on cerebral

blood flow in CCI mice
AARTFARY BAERIZ C:4.25 g kg D:8.5g kg E:17 g-kg”
ERE AN AR RPoE &1



NEFERKRFFM 2024E8 )] 444 a4l

150 =
= | e
< 100+ I # L oen - T
i I mm 425 gkg
8= 8.5 g/kg
E ) “ ‘ “ ‘ o
0
pre 14d 30d

HTFEJ
B Bh ok J5 A 7] i 18] B i 37 8 R AL
(Xts, n=10)
Fig. 2 Changes of cerebral blood flow in different
periods after bilateral common carotid artery stenosis
inmice (xxs, n=10)

E BB ARA, P <0.05; 58A 0,7 P <0.05," P <0.05,

2.2 A HEAATANR
ARSI AR R Li SEMR T VR RN BRSO TR
B 3 37 PG ST G o . IR 1R,
H KPR SR B o2 5, R W] CCI /IR
9 H AT AT AR
%1 BAH 0B CCINR B EAT NP (X£5,n=10)

B2 /N

Tab. 1  Effect of ludangshen oral liquid on autonomic behavior
of CCI mice (x+ s,n=10)
415 IKFAF52 153 EERE
fRFARH 41.75 + 21.89 17.50 + 4.66
iRkl 41.78 +13.52 16.90 + 2.64
o 4.25 39.25 + 18.89 17.50 £5.23
a2 1k
.- 8.5 40.73 + 10.98 16.91 + 2.66
WAl (g-ke) = =

17 40.18 £ 11.21 17.25 + 6.80

2.3 3TFMARIR A IR E 0 Hrh

ARSI R A AR TR 1) S 36 U 538 4 2 11 Ik
WO CCT /N BUBT AR TR 3 8 B2 i o S 36 2%
FKW, ST AL, BN RIER B IR
gD, 22 A Gt 2B L (P<0.05) ; SHIRIZ]
A, W 58 2 10 R e 7] /N BRI 2 P R 1 s
[RIBH 3G IN, 22 58 it 2 L (P<0.05) (WLIE 3) .
CCI A DLt /N BN I D RE#61 405 , IR 48 2 11 IRV
F A Re s/ BN R RES)
2.4 S Morris /K & #9778

FH/NRE MR R TR E (LE4), F£2
Fios, SR F AR s, SRR /N BRI ER
TEE 5 PR A Bof TR) K B A2 40 He 3 B 3 PR AIC, 22 5%
G247 L (P<0.05) , ik kBRI IE K, 22 574
it L (P<0.05), SRR I, B2 Mk
Wb R /D BRUSEERE B RBOS n, 2 R

© 345 -

GuitEE L (P<0.05) , SE RV IR IRRAG, 2R A5
TR X (P<0.05) ;582 1RGP s Rl
/N ERAE S T4 RS- B8 ) 1] R i A 1 4y He 2 B (g 42
L, ZRA TR X (P<0.05), 7675w jw Bl N &2
EARR . R FRH /N BCAS BRI E I 1 Al /)N
Slez eI , e 2 10 I RE I8 % 2= S iE 2
7. HAi S O IR R AR e

100 -
HHE

80

60 .
40 —
20 —
0- T

_ 4.25 8.5 17
R 22222 T
¥ s Cakg D

B3 BRSO A st CCL /N B3 R B 46 308y & om
(Xt s,n=10)
Effect of ludangshen oral Tiquid on new object
recognition index in CCI mice (x£s, n=10)
E:BRF AR, P<0.05; 5HA 4L, 7P < 0.05,

TR A R %

Fig. 3

%2 B35S v R CCI/N B Morris K 2k &
(Xts,n=10)
Tab. 2 Effect of ludangshen oral liquid on the results of Morris
water maze in CCI mice (X s,n=10)

RN

O SBIRIR G MARER

SR ‘
an PR pvo st g
w /% Fe/%
7.14 £ 729+  4294x 4093+
1 > 4|
ffiF AL 3.74 2.22 8.96 7.96
" 2623+ 343+ 2730+ 2623+
T4
ORI 13.55" 207 756" 764"
e 1762+ 600+ 3874+ 37.79%
o 9.02 1.73 10.32° 9.11"
TRk S5
{EEE{L%{QED o5 0.38 + 729+ 3943+ 38.06%
- : 4.86" 2.14¢ 10.25* 9.10*
(g-ke™)
17 827 + 829+ 4880+ 4694
2.96" 2.20" 7.26% 7.35%
E:5MBF ARE, P <0.05,"P<0.05,"P<0.05; 5 &R

20k, " P <0.05," P <0.05,"" P <0.05,

e 2 ik

ALl gl
M4 HANREERRERHALA
Fig. 4  Trajectory map of space exploration experiment
in each group of mice

BESMIRAL  Bes bRl



- 346 - Journal of Inner Mongolia Medical University Aug. 2022 Vol. 44 No.4

3 itig

CCI HyJ BRI 2 Z 4 35 S Ik AL AL |
kG P15 A RN i H I S, ] 5 | A AR A R Bl 2
RAE LMK ) 8 AT 5 — RS i AR A AR
T & FHEOA AT BERERTY, 4k 37 KK 1E 0 S e
TR CBF , MK CBF A & & S 8ph 2414
SR AN RE I SZ A, JU IR AR TR TR AR X
e i die A= ABCJR A DX 3B, ot 22 40 i 45 40 R T
B, R, M3 CBF J23A97 CCL i N A fE
B0 () B A 8 7 o

CCL PG EE R 24 , 7E b R LR th I CCLAH
XoF I B 44 10 A, (FAR B Sk 2 HRAE (9% = TC 1 461l
PIEIR B, AT LI B H &8 0 R IE A AR
ORI R UE Y RZ R R R AR R
W, HLR R R 2 5 4F 2 N 03 40t I RS 2 g iR
T RER I SRR A K, HR KA (B2
TSV ) HC BN T A, SE R R RS R R,
ANREBN I _F T . BRIARTT ICEIRIE , EE AN R
T, RN 25 R, B OB & 4 102 . SRR
WS IEAEY S E T AME L) HA (@M 45 il L 57 i
AL T Ak o AT DA A 0 AR R SR A AR T
T PE U A AL TG 1 , BRSNS 0 T
Ik, R B A M e P R R S D RE R A
FIVE M H 58 S il 56 2 10 IR LA A
FERa W, e et R AR O (YRS IE N SN
WFE R B 2 0E B 58 2 10 IR BRT LA 30 2 v i e
I3 B AR 2450405 , T T A 11 IR RE 5 2l
P P o e 1 v AR R TR AFSY o IR, A 256 17
BCAS ffill 25 CCI /]y BUBE AU | W02 XU 251 5 30 ik ple 4%
5 CBF LM R, R FBOE BB i Mg R 50 %
WA A B (R BT, RJG2h.2d.4d.7d.14d.30d)
/NERATEI CBF 284k, Z5 R EoR CCI/NEL CBF
FEEMRF AR =r 2 —H B2 e Ay B2 /)N
SUTE 4 J8 ip 2 i 52 B T R 65% Ao A, 5
Shichinohe Z&"HFFE 25 R ILA — B, 42541 /N
4 JE 43 5 A2 SR T AR ALY 69% . 73% F1 78% /&
Fio XULH CCl /N RRTA T CBF FRee X FRFAR
2, WEREHCUT 14 S 0 122 A RUASE UL 0 P i e e s ke 1.
R, SRERSUE B % 2 D IR 2E CCL /N CBF
IR o TT RS RR WS O IREIES T
CCL /N BT ARTE IR 0, ARG T bkt v AR 10, 15 m
T 2 B BRI A T4 BR () B 8] Bz B8 40
oo sXUEEH CCL 2 EUNUAFIDIRER 3, #5625 1

IR RER UGS CCL 5 RN HITIRESI .
Z5 LTI B A TR I I () R AR F 1, A8 A
AN BT BB, HEF TN, K sE 20
R RERL HE i CCI/NRATAIIT CBF #2525 1212
AEJT, AT TG CCL BN RERR AT . 42T
R AR PR 2 K 2R ] A 2 52 D6 Gk {5 . Western Blot |
PCR SFHORT-BOW HAE ALK E— 2D 0F5E
S 3k
[1]Chai X, Li X, Zhang W, et al. Legumain knockout improved
cognitive impairment via reducing neuroinflammation in right
unilateral common carotid artery occlusion mice[J]. Life Seci,
2021,15(285):119944
RREATE T, 2547, 55 . PR EH 2GRS E L 2251 (17)
T 25 58 2 BT B[] DR R B, 2020, 35(13):
2102-2105
BIXISEET , B AR PH . 58 2 25 3 FAOF T (). 1 e 24
2£,2018,30(11): 36-39
[41F 3 . BT 4 IR MLVE (9 56 2 A g e L P T o 22
BHIAE IBLHRIDTFE D] R Ly R R4, 2021
[SHRA M anie, e, 4 . 25 IS2 50 A M) b et ARCE.
A= R, 2003:1443
[6]Shibata M, Ohtani R, Thara M, et al. White matter lesions
and glial activation in a novel mouse model of chronic cerebral
hypoperfusion[J]. Stroke ,2004,35(11):2598-2603
[TP6EERE WA, 55 1, 45 . NAPP/PS1 XU SR/ AT
PR R R A AR ). b AR AR 2, 2017,
37(13):3121-3124
[8]Li QQ, Xu FF, Zhang Q, et al. Effect of a—asarone on ethanol—
induced learning and memory impairment in mice and its
underlying mechanism[J]. Life Sciences, 2019,23( 8):e116898
[9]Brien JT, Thomas A. Vascular dementia[J]. Lancet, 2015,
386(10004):1698-1706
[10]Duncombe J, Kitamura A, Hase Y, et al. Closing the transla—
tional gap between rodent models and human vascular cognitive
impairment and dementia[J]. Clin Sci (Lond), 2017,131(19):
2451-2468
[11]Shibata M, Yamasaki N, Miyakawa T, et al. Selective impair—
ment of working memory in a mouse model of chronic cerebral
hypoperfusion[J]. Stroke,2007,38(10):2826-2832
(121 ) . PP R le i PG B2 2551297 % R[] rh E b
BEgh A4 ,2018,38(10):1161-1167
[135k 4. RSP ()M s AR DA i,
1980:111
[141]RSCHE . 562 Z2 B80S R Ul ke L P 45000 PR3P 4 T A
BFIEID]. _E#F . EHHRE AR, 2016
[15]Shichinohe H, Kuroda S, Sugiyama T, et al. Bone marrow
stromal cell transplantation attenuates cognitive dysfunction
due to chronic cerebral ischemia in rats[J]. Dement Geriatr

Cogn Disord, 2010,30(4):293-301



