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Guben Jiannao Prescription Regulates AGEs/RAGE
Signaling Pathway in Hippocampus of Forgetful Aged Rats

JTIANG Rui-xue, HUANG Mi, MA Zuo-feng " , LI Qing-lin, SUN Xiao-li
(College of Basic Medicine, Hubei University of Chinese Medicine, Wuhan 430065, China)

[ Abstract ] Objective: To explore the regulating effect of Guben Jiannao prescription on neuro-
inflammatory reaction in hippocampus of the forgetful aged rats based on advanced glycosylation and products
(AGEs) /advanced glycosylation end products receptor ( RAGE ) signal pathway. Method: Intra-peritoneal
injection of D-galactose and NaNO,was used to establish the forgetful models in aged rats. Then they were treated
with Guben Jiannao prescription (16.7 g+kg™'), Guipiwan (16.3 g+kg™'), Liuwei Dihuangwan (12.5 g- kg™")
and huperzine A (100 pg-kg ') respectively by ig administration. The rats in normal group and model group
received the same volume of normal saline. After treatment for 20 days, hippopocamus tissues were taken from all
groups. The protein expression of AGEs was detected by immunohistochemistry. RAGE and nuclear factor-xB p65
(NF-kB p65) protein expression levels were detected by Western blot. The contents of interleukim-18 (IL-18) and
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tumor necrosis factor-a (TNF-a) were detected by ELISA. Result: As compared with the normal group, the levels
of all above indices were enhanced significantly in model group (P <0.05, P <0.01). As compared with the model
group, the levels of all above indices were significantly decreased in various treatment groups (P <0.01). As
compared with Guben Jiannao prescription, the levels of all above indices were up-regulated in other treatment groups
(P <0.05) ; there was no statistical significance in the levels of all above indices between Guipi Wan group, Liuwei
Dihuang Wan group and huperzine A group. Conclusion: All of the above Chinese herbal compound prescriptions

can improve memory function of forgetful aged rats to a certain degree, but the effect of Guben Jiannao Prescription is

best. Its molecular mechanism is closely related to AGEs/RAGE signaling pathway.

[ Key words ]
signaling pathway

LRI — R AW X 2 RN, )5 R
PR YDA O Y 2 O , L Hh O IR U
M7, SIE T HE 5 M, M T T AR T AR
() S B, i G R A B 1 T A A v I PR
T A AN ST B T E AR N Ty o R iE % 24
fat i 75 2 © A I 20 49 0 5, G S A R4 2
R, Iy B 5 8 1 B 4 I P B B S A 2 3 T K
T FOEL 8 7 i ) P U D X e-fos JE A
NR2A LN # k%A % 0 H Bk &%, 1
FHATT AR R S R 2 2. b TR AR5 [#
AR AEE G 7 2 IC AL B B AR A HIL S A (g 1 T
() B 245 T e B S0 ety o AR S 36 UK [ AR {0
CRE AR ) 5T 5L h e G i ) 7 A il 2 H (b
ftfini ) 45 E W] — W5 R 40, BF 5% b ik O 24 % 2 4F
TR BRI ) 21 2 v i S S SR AL 2R 7P ) (AGEs) /15
YEIRAL LY Z AR (RAGE) {5 538 §% /v F i &2
B M R 5
1w
1.1 ZY SPF g ifi vk SD KR R,3 H i, AE
160 ~ 180 g, 4t SL 50 s Py o 58 O S 41k, & 4% IE
5 SCXK(%6)2015-0018 , 1 5%+ SPF 2 3h ¥ 7 , bt
PR B N S R A R R 22 ~ 24 CL B
60% ~80% ,JtHE 12 h/12 h BRRE 328, s i) i)k 4
HHE FH 28 P2k RRIHIA 35, TR Ol = 280K .

L2 259 FOlR BEA@RN T (32 K% Al
T E S A I A B RS, AL
(32 AR EE KHHE R EE RE ok
MR PSS R K, 7S bR B L (B 1l 26
B2 S PR RS ) BT RO 0 B L
E RNy NE S E oo i B B A R P N Y el e
RN Tk A5 R & A 2 R R R A i 167,
1.63,1.25 g-mL' WK . AR ( LgE B
25, [ 2 1 7 H10960133 ) fiff A A= 31 3k 7K e i
- 154 -

Guben Jiannao prescription; forgetful model in aged rats; hippocampus; AGEs/RAGE

10 mg- L™ IR B . 4 FhEGWH 0 ~4 CIRTE, %
Mo D-2PEZLHE (£ E Sigma 24 H], 4t 5 20150109 ) ,
NaNO, (1 b & B 37 A& o B £ A BR 2 A, it 5
20141201) , /N B-HIL3h 5 141 ( B-actin) i fk | 1l 2E 4t
S S 1l E AN TeG/HRP (R HE =%, #5239
KM9001,LK2001,LK2003 ) ; S5z i/ 1 55 3% , B b 25 BT
INE/ B 1gG REW (R A2 A A, #5500k
PV-9000, PV-9000) ; %t p65, RAGE ¥i{k ( 2 H PTG
2], 45 4 5 O 10745, 16346 ) 5 A4t 1 F 1gG/
HRP ( 3 [E Earthox /A F] , fit*5 E030130) , K f{ AGES
o) & (b st B 2R S |, 5 bs-1158R) 5
MM/ 2R -1B (IL-1B) , M9 IR FE [ - ( TNF-o) fiff
K A 922 W BRE I 7 ( ELISA ) Aaz i) a0 & (i 1= 1
HEE-43 514 EK0393 , EK0526)

L3 U8 KREBKGA Gl ERE YRR &
ABRAT ), Morris 7K 2 B (v [ B2 2% B 2% B 25 Y oF
FEHT ), DYZC-24DN Y 3 fR L 3k A (b 52 75 — X
#%) , TGLI18M R .0 ML (i m L 3B Bl 24 A 25 A PR A
Al ) ,RT-6100 AU AR AL CIRINER AL 7)), BMJ-A £l
A A A A 3L RN R 2 | ), HD-325 A
HAY) AL (AL EGR AR A R A E] ) ,BA310 AR
T8 B s BRI R R G2 (1] Motic A H]) o

2 Hik

2.1 BTSRRI Ry KR
N SE T A, BBk % 2 2T e 12 Be T A
I BEHLS A IE R A 15 H SR 75 H, 2% 3
ik [ 2 1 in el 2k At N7 3 A g s R BB, 3 RS20 K
ip D-2F FLHE 120 mg - kg™ (4 #ER K B )
NaNO, 90 mg-kg ™' ( =78 K F il ) , IF % £ 1 5 45 1A
AR K R 1 IR, #2240 d J5, Bk & k.
Vo= ol e K S TSR VAN i I T o e o
WCAZ ST AL T i B A, 48R 1 B Ty o 4 A
KR 70 SBEHL 5 Ay [ A fd g 77 41 (16.7 g-kg ™),



23 B 1M
2017 4£ 1 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 1
Jan. ,2017

9B LA (16.3 g - kg '), AN BR M B OAL 4
(12.5 g-kg™") A2 4 (100 pg-kg ") BRI
(FFARBUERERK) 4 14 Ko BABRK g 1K,
20 d, HZS5 R, Bk & 2 & Morris 7K £ 5
R 2 2] DAL BE Ty S5 R AR WY, & 4R 25 R B 2
ICACRE S HRAE — o FRJE B A4S B T 2l A fit
W0 7 AT R A A B2 S R b B L2 L A e
AW Z (FHRGERE IR .

2.2 WMIrE AT RCERI AR BN AR OK
12 h, 320 1 ~9 53 ¥y ik A S8 J5 s 7 ok B 4T
TGS, S 4 i e 8 DK L A BB 4K, A BEER
KR G b L R T . FH T R T DR A 3K g
RN A I IR PN E €371 B B (VN
G 2 A2 3K T, /N0 RUBCR il 2 2, 2 8% 1 ifg 5
N 0 505, T A B K ol e T RO ME £ 4 1Y
5 mL SRR LA T, -85 CARAFE, T 8 H1 o g
EN 3 (Western blot) , i I 4 2 W Bl & ( ELISA) fY
R, TEHZH 10 ~15 5 R HAR &AW 10 ~ 14 53
W2 T 10% 7K A 58 FE N 0 JRR Y, 2800 JOE 8 3 Ak B
HH I AL A 4% Z2 R 4 C il IO #e
B 30% FEWEVEIRE T 4 CUk4E 3 d, A a3 ) i,
H T g ALK

2.3 LRI AGEs fURH X £k B A
IR H L 27K, 3% XUAE /K BEL T o8 5 v ) S
fiff 2 3 20 min, PBS #1¥%E 5 min x3 K, B&E 2 min
(iR ) L, PBS #hik 5 min x 3 ¥, 10% 1L = 1ML VG
BEE 20 min, 50— P TAEW (MR E R 1:100)
4 Cit% ., IHEIR 15 min, PBS W% 5 min x3 K,
M 50 WL 2 3 58RI, 2 RPE A 20 min, PBS hjE
5 min x3 K, B PBS,{iH N 50 pL B bx bt/
/% IsGC RE&W, =M E 30 min, PBS i 3
5 min x3 K, AN 50 wL BT RC & B DAB B T W
5o HARIKMYE, TRAR R EZ YL 2 min, HRIK ¥k,
HIRIRE AL 1 ~2 s, ASRAK e KR . HUE
Bl EE S K T4, YRGS B b A B A B
fio PRI ERK I AGEs (1A XF & & , 4 2
JF 2R G000 K BE B 5 4 OO BE A L, R 2
B X AOT 4T A W& 43 Ay o DU 2 T AR
VXA FNFR WO EE 1A S5,

2.4 Western blot £l RAGE,NF-«B p65 )% ik
SO S 21 50 mg, B T AL SR, M A B
PR IO, 23 15 min & 241 81 75 40 B B, B 0K I
10 ~ 15 min, 5 25) 3 15 min, 4 °C,9 000 r-min '
B0 10 min, B EE K - 80 CRAF, BCA 2l & &

YR AR, %5 10% SDS-PAGE i K &5 , 1% v 5% #% 1 Uk
7B (R 280 mA %8 90 min) . 7E 5% W A W5
#y (TBST fig ) v 37 °C &M 1 h J5, TBST % 2
Wo WEH—Ht (4 Cik), 5 —$1,2 ~3 mL TBST
PEIRVEVE 5 min x4 W, 90, EF 1 h, 55 9,
[k PEM 4 . ECL BLWMEHE 1 min 5B, H
Quantity One 4. 62 RHEE 5 FE 43 A1 51 53 A [ 7
a0, BAR SR B IR EAH S B-actin JK JEAE (1 FE AR N
BEA TR A N 2 187K F

2.5 ELISA #ll IL-18, TNF-a [ & & Hig 54
21100 mg, MA R 1 mL PBS v, F 51 K 2% 7257
A)%%,2 500 r-min "' B0 10 min, B b T BN S50 0K
W, S AR G UL BRI AB, L,  IL-18 1 & &
2.6 it dr SR SPSS 19.0 Siit 4k ik 47
ST, LR EE )« £ s R, 6 Shapiro-Wilk 3% 5%
A LR T IE SR K, BEH Levene 3175 %
FEHER S . A A R A A R 25 550 R LA
EHESI, UL P <0.05 WERESIT%E X,

3 &R

3.1 X H A4 AGEs Rikiysgm  5IE® 4
HA BRI ZH AGEs (I RIAM I EJ (P <0.05) ;5
RERIZH LA, £ 452540 AGEs ik 3 Tl (P <
0.01) ;55 [ A i i )7 40 e g, HoAv 45 2540 AGEs |y
FIEWIE FH (P <0.05) s AT 420 4L U IR AL
PSR AL A R AR, 2 B RS R . W
1,31,

S E . . . - - O

‘ D A E . ' F
ACIEH 4B BRIYL C 20 AL D AL L 7S R B8 LA
. A i 77 41 (7 2 [/
B1 SHEHARBESHEAP AGEs W3R (Hedifh, x200)
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x1 BEXERANAREDSHARASD AGEs BH IA Rik
Table 1

IR (3 £5)
Effect of Guben Jiannao prescription on expression of

AGEs protein A in rats’ hippocampus(x = s)

20 51 n H /g kg ! AGEs

% 6 - 137.91 +36.91
iy 5 - 1 177.07 £97. 66"
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TR 4L %Y P <0.05 (£ 2 [[) .
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FLHA M E, Z R Tgit e L. WK 2,%2,

f-actin 43 kDa
RAGE 43 kDa
NF-kBp65 65 kDa

A B C D E F

B2 EZARERES K REDALA SR RAGE,NF-«Bp65 & ik
Fig.2 Effect of Guben Jiannao prescription on expression of RAGE

) % 0

and NF-«Bp65 in rats’ hippocampus
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(x+s,n=10)

Al

Table 2  Effect of Guben Jiannao prescription on expression of

RAGE and NF-xBp65 in rats’ hippocampus (x £s,n=10)
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