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[ Abstract | Objective: To explore the effects and initial mechanisms of Jingi Jiangtang tablet on the
cognitive dysfunction induced by diabetes. Method: C57BL/6] mice received STZ (120 mg-kg™') by single
intraperitoneal injection combined with high fat food to induce type 2 diabetic mice models. After 8 weeks, Morris
water maze test was carried out to select the mice with cognitive dysfunction, then the selected ones were randomly

divided into model group, metformin hydrochloride positive drug group, high dose (twice the clinical equivalent
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dose, 1.31 g-kg™") and low dose ( clinical equivalent dose, 0. 655 g-kg ') Jingi Jiangtang tablet groups, n =14
in each group. The mice in normal group and model group received the same volume of distilled water for 10
weeks. Fasting blood glucose (FBG) and body weight of the mice were measured once respectively before and after
administration for 10 weeks. After treatment for 10 weeks, the learning and memory ability was tested by Morris
water maze; morphological changes of the hippocampus CA1l area were observed by Nissl staining; the levels of
brain derived neurotrophic factor ( BDNF) in serum were detected by ELISA; synaptophysin ( SYN) mRNA
expression level in hippocampus was tested by Real-time PCR. Result; As compared with the normal group, FBG
level was significantly increased in mice of model group; memory ability was reduced; with obvious hippocampal
nerve injury, and serum BDNF levels were significantly decreased; SYN mRNA expression level in hippocampus
was significantly reduced, and the body weight was also reduced (P <0.05, P <0.01). As compared with the
model group, Jingi Jiangtang tablet high dose group could decrease the level of fasting blood-glucose of the diabetic
mice, improve the learning and memory ability and hippocampal nerve injury, significantly increase the level of the
serum BDNF and SYN mRNA expression in hippocampus; the body weight in mice of various treatment groups was
stable, with statistical difference (P <0.05, P <0.01). Conclusion: Jinqgi Jiangtang tablet may improve the
learning and memory ability in diabetic mice by up-regulating the level of BDNF to protect and nourish the

hippocampal neurons and up-regulating SYN mRNA expression in hippocampus to improve the cognitive deficits of

the cognitive dysfunction mice.
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BT MIEHR A (n=14) FIFEARIZH (n =86) , IEH4H T
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R 3% 8 JE G, #EAT Morris K 2K B, K 2K 5
SENRTAT S5, B IR ] B 2E K SE SR s 4
B S I B A B BT AR AL ST 38 3k kv IR
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1 LR FH 2P ik 64T PCR 97 3G ) B, o i 1A &
20 Lo /I BRUCH Tl 7 -3 -l 1R I &0 ( GAPDH) | i 5
¥ 5'-CAAGGTCATCCATGACAACTTTG-3', FiiE5| ¥
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3.1 XPHEIRIE N AR S /N B FBG R A4 5 1Y) 52

BEDR 5 /0 B FBG i 8 3% 5 T 1E % 41 /b B (P <
0.01) ;47 253R)7 10 A ), SAERNAE HoAe, — F XUBK
Ko 4 e B E b v R A 4L/ B FBG (i B I R IR
(P <0.05,P <0.01) ;4 1 F i A 15 22 21 /) Rl
B SRRV LA T R HBA ST X
TRTTHI, A5 4L/ B2 1] M HE AT 22 55 1R T R I,
TYZH /N AR B 25 IR (P < 0.01) , HiR 45 4 B AR
Eo WE L,

F1 SERBEERXERFBAAERNR FBG REZEMHM (25,0 =14)
Table 1 Effect of Jingi Jiangtang tablet on FBG and body weight of diabetic cognitive dysfunction mice(x +s,n =14)

FBG/mmol - L ™! K/
28 3] Hlt /g kg ™!
L5 T BejfE 25 2T %2R

I - 4.9 +1.02% 3.4 £0.4% 24. 80 +2.00 26.93 +1.90%
Y - 19.7 £2.8 16.0 £4.4 25.55 £1.75 23.80 +£2.27
UK 0.45 19.1£5.9 8.9+5.1% 26.41 = 1. 60 26.50 +2.07%
S HE R 1.31 19.3 6.5 10.8 £3.3" 27.51 £2.07 25.57 £2.03%

0. 655 18.4 +2.4 13.1%5.8 26.10 £1.72 25.14 £2.71"

T G A P <0.05,P P <0.01(F2~4 ),

3.2 XWE IR DA RN BR A/ B s ] A T SR L BE T Y
MR KRR E AT R AR 1 OB A RS 4
2 F /N B kTR AR OR DA A S 22 5 . AR
3 YGE, 5 IEH A A, AL 2 /)N B A 3 sl AR 4 B

BRI (P <0.05) s SR LUEL, 25 25 1 Fi 41/ W
Fi% 328 3 R O S ) 28 A A ) R EE ) 4 L (P < 0.05) ¢
S5 RN B IR AT — E BGE HBR A /) B 2
JiCICRE I BIERT . Wk 2,

F2 SREBBERIBERFNAERDRSEZICIZENHIFM (2 £5,n=14)

Table 2 Effect of Jingi Jiangtang tablet on spatial learning and memory ability of diabetic cognitive dysfunction mice(x +s,n =14)

s il ik 3ol PR /s
T e %1% %2 % 53 % 4% 55 %
iF ¥ - 24.6 £15.5 21.2+13.2 12.9 £8. 1" 8.2+3.0" 10.1 +4.8"
Y - 46.3 £18.6 35.4 £23.6 30.4 +£13.7 22.1+10.9 24.3£9.9
AR 0.45 44.1+15.2 35.7+18.2 16.2 +7.4" 12.0 £3. 4" 10.5 +5.8"
EXS‘Y 1.31 38.2+£16.7 26.3 £15.8 15.6 £5. 19 13.7 +4.2" 11.7 £5.2"
0. 655 36.3 £16.7 30.2+12.3 15.4 =8.9" 10.2 £4.4Y 14.7 +6.3"

3.3 GPHEPRIRIAHIBER S /N UG 5 CAT X fih 22 41 i
MRz ey g R WoR , IR 4/ R CAL X7
TER A2 AN, 40 HE 5 57 B % 45 o8 i
RBIT G, BEBIZH /N B CAT XV T 25 40 e die 2%
% B ARG, A 2 A M 2 A8 HE 5 3L AR A /N
B AR [ 4 e . OSUNICRT R 4 R 4 i
B R A SRR A A, M AR R £,
LT A B e AR, ] 45 e Y B30 A A AR 4 I 2 U
Ao G TERRRE AR R B AL/ B CAL X i I o 22 40
A 451407 , 40 MR [ 47, (H Bl 28 A0 M 4 22 HE 9 45 K
BRI A, WLIE 1,

3.4 GPHE PR A0 BE A /N Bl BDNF [ 52 i)
HIEH A i, BRI /N Bl s BDNF £ &2 I 3 ¢
fR(P <0.01); SHRIZH e, — W SXURRH M 25 4
G FE T R R B AL/ Bl 7 BDNF & i B 4 T
(P<0.05), 4 EE MM R85 4 A KB W%
ER . W33,
3.5 PR PR BE AT /N U S 41410 SYN mRNA
TR BN R S 4140 SYN mRNA %
KB FERR(P <0.01), — HBUIKZH K 4> 16 BB A
Rl i 2 SYN mRNA Rk i 2 Fh & s 5B 4 L3R
AWEEZES (P <0.01), & KM RAREAS
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A IEE LB B4 Co ZH UK 0.45 g-kg T 415D A R RRRE A
1.31 g-kg ™ "41;E. & EEREHEA 0.655 g-kg ™' 4

B1 S«EMEERTERBANESNMNRIED CAl RWZHMN
m (Je g s, x400)

Fig.1 Effect of Jinqi Jiangtang tablet on neurons of hippocampus

CA1 zone of diabetic cognitive dysfunction mice( Nissl, x400)

®3 SEBERMERFBADNES/NRME BDNF B30 (3 <5,
n=14)
Table 3 Effect of Jingi Jiangtang tablet on serum BDNF of diabetic

cognitive dysfunction mice(x +s,n=14)

2090 Fl /g kg ™! BDNF/ng-L !
EH - 404.15 £56.28%
TR - 277.12 +95.26
TH AR 0.45 370. 95 +30. 82"
& RN R 1.31 348.23 £92. 68"
0. 655 297.32 +£85.71

B4 &A1 SYN mRNA ik % B4
Giitr . Wk 4,

Fd4 SERBEBRERBREFNREDHALR SYN mRNA FiEH
M (x+s,n=3)

Table 4 Effect of Jinqi Jiangtang tablet on SYN mRNA expression

in hippocampus of diabetic cognitive dysfunction mice(x +s,n =3)

£ 5 /g kg ™! SYN
EH - 0.24 0. 03%
L - 0.05 =0.01
OB 0.45 0.20 0. 05%
A W 1.31 0.18 0. 02%
0. 655 0.11 £0.01
4 itig

AR S5 R STZ B & i g Bl A S ) 2 TR0 R
PRI /) BB 6 BE R iRy O 7 1 IR TS &
B R X B PR /I RN I D RE B9 BT o AR S0 45
RFW], XU K 3 e W e — 5 AR L ¥y w]
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PP o T T 35 B BB G /N BT T CAL B i
ol 22 40 i A P % e 2 ot HA 0 T R AR Y A TR
TR ELISA K45 9 57 880 4 /)N BRI 3 o i
YAk 227 #2 T BDNF B & 1 W) 18 A%, 1 4 1
o ) 2 R SUDI B 44 25 4 /0N R 1M v BDNF )
ET1 5 PCR KL A 40 /)N LI T 4140 SYN mRNA
FEIR 0 EIRAR, O U ZH B 4 06 v ) B L ) g
PETHR o X U I 4 6 MW H T il g 3 R P
BDNF & &k &t & 97 S8 B B AR, IF 4
PEWETHIX SYN mRNA 23k b 8 o 8 45 1 1 bh 28 5%
Sl VT S AT R /0 B DA T i R A G

BDNF J& #1228 52 N T KW i — B, /E h — b
PRI 22 R R T, A B L M TR 2 R BE T,
ke i 20 T BILAR 25, 9 7 e 2 T 9B 4 R R A
T, 505 T R P 28 2R B 20 400 ML F 1 B R 18
1T A HFSL RS , BDNF 7] LI G K i 75 48 3 2L
B (LTP) , LTP 2 5% fish 7] %8 ¥ ) SL Ay, I 9732 A K
S IR B g A TR . i T BDNF AT LU
b 100 % 57 65, 1 35 BDNF (1 7K S 45 5 5 g v
TEAH S, PR 4h 8 BDNF /K S 77 BL S Wt i P 9
BDNF /K7, i F 20 &0, BA VAR T
HE 3 995 140995 A I3 7P BDNF 7K 7 b 2 e fi5 12
FAWESE R B, B B BDNF (4 il 45 8 B A5 R Fl
5206 I3 BDNF 7K S 1 2 F608E BR 95 6 A 14 25 1 1
BRI LR Ak, 751y R, —H W
I, 4 1 2 70 k2L /N R I0L W 94 32 29 0 R AU oL 35
BDNF &5 40 ) 58 3 T i o 4R 25 4 /D B3 5 o ol A,
Ho i BDNF /K7 5 1F % 4 Ak i 2 B A1, 5 4 38
—35, At H T BDNF 5105156 2 1l FRAF 5T 34 i
SRR BDNF 76 A 0t 72 v £ 0 A B MR L o) 4
Wik 7 B L MBI .

6 fih 235 A 1y B 14 78 Ak R 2 > FHCAZ B L Rl
SYN J&t—Ffi 732 77 45 T 07T A5 M 25 5 i iy 4% 9 135 1
P9 40 96 TRE F 8 11 o 2 Ml 32 A 28 Mk T 9 4k BN R )
DT R E AR 5 5 i T RE M S R
YIRS 4 SR AR I 2 — . WS4
YUSYN FKkFEAR 25 RN RERErs ™ . A W5
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F U BDNF 532 1A TrkB 454 J5 Al B S 4 F 1K 41 15
I R BRI S M 22 o0 SYN A 3R ik i
NS/ Rt

G FCRENE  J2 h B0 B EE R AR AR AL ARG TP

2, LA 2 4153 22808 AP ) OB IR 0 1R R 3

G A BB B P AR R R . 3

Fofv 36 P J8C 0 249 B AT 2R A W RONE o /N B BT e AR

PRI % BN D RE B RS A RS aRE T

ST X e e DAL B 2% ¥ BRAE. AD AL/ LR AT T 22

PR . A PR SERaE , /N BER AT B STZ 75 = 1

W DR 5| K2 1 2 2T ACAC B BRI RE J2 3 3 4 7 98 5

DG X 52 fish AT $8 PR RN i) CAT X 1A 40 i 98 T 3% 42

S EE RN E R R AR

FPUAAAE R . BN 2 BB A DA S BE A5 A

IR AT PEBI AT BT S A 259 o R 4IGE , 38 ) R

A S e i kI A B DA R D R R B B4 A T g

2 3 s 900 A DX 2 A T R R A B S B

PV 4 % B B T S 9 T ok 1 i BDNF ifi 4

W R A K7 (VEGF) & VEGFR2 4 2 3K i 417 1 41

A T R 2 R (R R M 2 BB AT e

Jik A PP T A5 0 TR BG4 T O T BE o SR

R HLAT AT B M 2 AR AP AR T, T o4 5 I RS 5 1Y

CAC BB RN BRI R 4 A B S A

IR N P A6 7 ) 24 AT A0 DA R R A 1 A

FHU S TR, 4 SR AT 3 0 PR 51 & A A

RERRAT , AT BE /N B o8 | 2 70 I S 2R IR 3 b TG

PR o 6 1R 2 5 58 By

Zi LTIk W PR /N BOA M D RE R 5 15 CAT IX

M A A M R R Y. SRR T

WORIT IR, SR R AL L H, /0N Bk okt v AR 399 B W 4

JL, UL AE — R b AT LRk 2 2 A0 L 4 TA) GE Ta)

AE 1, 31X Al 6 J2 il o b o I R M R e R I T

BDNF, X if 4 22 40 o Of 37 S8 JR 18 52, O fie it i
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