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o 2 20 /0N A% ST ICAZ B8 77 5 2R JH S8 B 98O € 1 2R A 6 55 2V (Real-time PCR) ¥ 5 & 2 /) B 5 [L-6, TNF-a, COX-2
mRNA Fikht, &R :Morris KX E KWL R E /R, SEF ALK, EAHKRBEEHEFER PSR SBBEHEELK (P<
0.01) , 25 BT A RS B bR 4 BRI 82> (P <0.01) 58 1 YCHRIESF- & B [a] B B3 in (P <0.01) ; SAEAUL L85, & 45 24
20 $ 3 & AR ] 5 Uk R R ] W (P < 0.05,P <0.01), 2887 5 RS HAn g R ed [ B 8.3 hn (P <0.05,P <
0.01) , 55 1 WHLJEF- & R B 2 98 /b (P < 0.05,P <0.01), Real-time PCR &5 I 45 5 R, 5 0E % 4 W, BB /D R 1L-6,
TNF-a,COX-2 mRNA £k EJH (P <0.01); 5 R0 W5, 4% 45 25 240 TL-6, TNF-a, COX-2 mRNA £ A T (P <0.05,P<
0.01) ,AEZ A LH & 4 TNF-o, COX-2 mRNA KA T B FHZ R, &i8: 4 2% v e E o FAUVE 5 h T0-6, TNF-, COX-2
mRNA (36 3K € /N R 2% g2 68 1 .
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Effect of Shenghuitang on Learning Memory, Levels of IL-6, TNF-a and
COX-2 in Hippocampus of Chronic Sleep Deprivation Mice

YIN Chao, YOU Qiu-yun, ZHANG Mei-ya, DING Li"
(Hubet University of Chinese Medicine, Wuhan 430065, China)

[ Abstract | Objective: To observe the effect of Shenghuitang on learning and memory and expressions of
interleukin-6 (IL-6), tumor necrosis factor-a ( TNF-a) and cyclooxygenase-2 ( COX-2) in hippocampus of
chronic sleep deprived mice, in order to explore the possible mechanism of Shenghuitang in improving learning and
memory ability. Method: Mice were randomly divided into sleep deprivation group, blank group, melatonin group
(7.8 %10 * g-kg '+d™"), high, middle and low-dose Shenghuitang groups (54, 27, 13.5 g-kg “d™'). The
model of chronic sleep deprivation in mice was established using the " multi-platform water environment method" .
28 d sleep deprivation and intragastric administration were provided. Morris water maze was used to detect the

learning and memory ability of mice in each group. Real time-PCR was used to detect mRNA expressions of IL-6,
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TNF-a and COX-2 in the hippocampus of each group. Result: The results of Morris water maze test showed that
compared with the blank group, the total time spent on finding the platform and the total swimming distance of the
model group were significantly prolonged (P < 0.01), while the number of crossing platforms and the target
quadrant were significantly reduced (P < 0.01). The time for the original platform was significantly increased
(P <0.01). Compared with the model group, the total time spent on finding the platform and the total swimming
distance decreased significantly in each drug-administered group (P <0.05, P <0.01) reduced, whereas the
number of times for crossing the platform and the target quadrant increased significantly (P <0.05, P <0.01).
The time for the first arrival of the original platform was significantly reduced (P <0.05, P <0.01). The results
of RT-PCR showed that mRNA expressions of 1L-6, TNF-a, and COX-2 were increased in the model group
compared with the blank group. Compared with the model group, mRNA expressions of IL-6, TNF-a, and COX-2
were decreased in the treated group. COX-2 mRNA expression was down-regulated. Conclusion; Shenghuitang

may improve the learning and memory ability of mice by decreasing mRNA expressions of IL-6, TNF-a and COX-2

in hippocampus.
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Table 1 Primer sequences

Z R h ]l K /bp

B-actin |37 5'-CATCCGTAAAGACCTCTATGCCAAC-3’ 171
FUi# 5'-ATGGAGCCACCGATCCACA-3’

IL-6 3% 5'-GTTGCCTTCTTGGGACTGATG-3' 102
FU# 5'-TACTGGTCTGTTGTGGGTGGT-3'

TNF-a L 5'-CCGATTTGCCATTTCATACCAG-3' 232
FUiF 5'-TCACAGAGCAATGACTCCAAAG-3’

COX-2 _|Ji# 5'-AGAGCAGAGAGATGAAATACC-3' 266

TUiF 5'-AGGAGAACAGATGGGATTAC-3’
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1.3 {488 [ HIBERR B 24, K 70 em, 8 50 cm,
30 em, F P CE 3 x 4 HEFI KN &
6 cm, 2S5 em, TEA P IEKEHENEAUT
2 cm B HR S 2 A6 b 7 I v i 10 Ak 2 A 3 = 1M I
Kb T i Bk, LAAE /N B R IR, 480 1T
Real-time PCR ¥ ( 3£ Roche 7\ ] ), DMS-2 #l
Morris 7K 2 ‘& (7 [E & 2% Bl 22 B 25 9 0F 58 B ),
CFX96 %4 PCR ¥ ¥ (B A HE AR AGRA A,
LDZX-50KBS %37 3 JF 3 28 15 K 1 4% ( b 36 v 42 =
PR bk AT BN R ), KDC2046 % 5 % R B 0 Bl
(R BPR R AL B A IR A ), Make TGL-16G
A e B L R R S R AR A IR AT .

2 Hik
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FI R4l (54,27,13.5 g-kg ' -d "), 4 H 9.00 j#EH
1y, s E 28 do UL EJFA R R RIE A S 3
Wk 2 T AR B 9 45 OGR4 (70 kg 1520 g /N R
B LA 2 0. 002 6) #e5 Ti k

2.2 BOREST AN RMZTFA KRB EES
BB R ) B B S 2 48 X R IE  2H LA Ah
F9 At 2L A7 0 S 540 25, ) 25 ) 1] g 45K 9:.00 ~
21:00, 7 LEH2F 28 do /N EUHE 4 20, B 2
PR R K 20 mLekg ' OE W 41 B 2R B £ ok
20 mL-kg AR K AIMEH 0.78 mg-kg - d,
20 mL-kg ;AR 7 R 54 gokg e d T,
20 mL-kg ™", B F A I A4 0 9 9 5 2 B3 v R R 4
WEEH27 gokg ' +d ™" ,20 mL-kg ™', B bR 45 0
VR | A% s R B R L 13.5 gokg ' ed T,
20 mL-kg ™", B b 3 P A G B A R R 2 A%, A O
B LK, ELENEE 28 d.

2.3 Morris KRE L KRG 2558 )5 54T Morris
KK B AT J A, 5 1) K it P AR K B K T
FHEA 2 em, KM 4 DRI, E/NE S A
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1 52 B H ) TR i B ALK v N BUOR TE R E
(K990 s PR FF &, W4 H 5 T 2 G 975 10 s,
FRYNGE 1,3 d, 55 4 KON ERALATSC %,
bRy T N U B A R R O A
AR DK A B R, I S 0 P D B K o
(925 S 0ALRE ST S5 Ko zs MR RIR G, 4T &
SO K /N BRUMCHS 1 2 R v ) A5 TR 16 B e A K
/N 90 s P GEHOF & OB S 1 URF: £ I (]
.08 .

HE ARG BR T a] b 52 56 100 /08 B 25 [R]C 42
HETT -

2.4 Real-time PCR Kq Il 2 5E K 7~ & & A7 M52 5K
B 45 R, /N BUBE Sk Ak BT, F vk b S B R S
B, B TAKEEP A wizol 1 mL, 7870 B &
JCAT WLZH 45 12 000 remin = B0 10 min J5 BB G
W, A =AM e 380 L, FE4HR A E #HE3 min, &
F 4 CF 12000 r-min " B0 10 min K F R R
MBS LN RN EE 550 pL, BiER 5 5
F =20 CH'E 15 min,4 CTF 12 000 r-min ' 5505
10 min, 8 IS 19 @ UTE B RNA W BRWAA, A
75% BEVE S ULTE, 4 CF 12 000 r- min ' B .0
10 min AR T BR T3, & TR LIk 3 min, il
AJGHK 15 pL %% RNA 55 CHEE S min, A1 4%
SR EF B mRNA §¥ 5% 560 cDNA J5 #1747 1,
PCR A4 2 B 4 8 7 95 °C 30 5,95 C 5 5,60 C
30 5,95 C 10 s, Jg [ L3647 40 N FFF, F65 C ~
95 C 4l fik th 26, R AC, A K 274 g 47 5 ¥
38T o

2.5 geitieab s SCE YR Y OR T SPSS 22,0 3k
PEFEATAHT S5 5D & 5 oR, BUR LA « K056,
P<0.05 ZRA5H2E L,

3 #£R

301 XF M BRI < A Y /N BRUE A T AT S 5 1 5 )
55 EH 2 A, A 20 4% BT 5 T AR B )5 K AR
FEAR I FHERC (P <0.01) 5 SRR LA, & 2 25 20
NP & 0 FE I A 5 9 vk S B R B (P <
0.05,P<0.01), W2,

K2 HEHVNERIFEENBRECMMITRLOZM (x5,
n=10)
Table 2  Effect of Shenghuitang on navigation test of mice with

sleep deprivation model(x +s,n =10)

1591 Fiilh==s # ¥IJ$ BIHFE i vk . s 1
/g kg ™! i 1] /s /cm

E# - 34.69 £22.79 365.98 +71.04
T Ay - 65.11 £14.7%)  886.41 +55.46°
MEE 7.8x10°* 38.82 +11.33%)  441.58 £75.21%
HEy 54 40.89 £8.01%  657.19 +114.83%
27 46.73 £8.15%  767.34 92,137
13.5 50.98 +11.29"  802.2 +39.65"

H B HEY P <0.05,7P<0.01; 5IERHLE P <
0.01(£3,4[),

3.2 ok MR < A R /N Bl 2 ] R A 5256 Y R )
55 TR H 2 PR, B 2 B 5 RS bR R PR
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(8] 5 2 el > (P < 0.01) 55 1 YRR 15 i 1] B 2
(P <0.05) ; SHIRIAH LA, & R 2 A 5 P &
WHCS F AR R R )W) 5 (P < 0.05, P <
0.01) %5 1 YAIR - &5 I i) B g s 2> (P < 0. 05,
P<0.01), W33,

x3 HEGVMERIFRENRTEIRERBLMOEM (5,0 =
10)
Table 3 Effect of Shenghuitang on spatial exploration test in mice

with sleep deprivation model(x £5,n =10)

15 M FHOFARH BARZEEE 1 RIRE
B kg /% /s - 43 I i) /s
1EH - 7.91+0.94  35.1=+5.85 7.73 £2.54
1oAY - 3.23 +0.87% 14.05 £4.17% 39.38 £6.97%

FRELZ 7.8 x10°% 6.00 £1.00% 30.94 +6.16% 19.66 +4. 65>

vz 54 5.40 £0.92% 27.96 +6.48% 24.17 +£5.34%
27 4.40 £0.8% 19.34 +3.58" 28.46 +3.57%
13.5 4.12 £0.70" 19.20 £2.97" 34.48 +4.65"

3.3 XF B AR B ZF B AN BLOIL-6, TNF-a, COX-2
mRNA £k 5 IE % 4 B, AR AL
B IL-6, TNF-o., COX-2 mRNA ik B % F§ (P <
0.01) ; SEIRIA L4, % 45 254 1L-6, TNF-, COX -2
mRNA LB T (P <0.05,P <0.01), 4 2
G720 TNF-a,COX-2 mRNA 5T 0 H 1 2% 5
WL 4,

*4 HEGNEREFSEE MR IL-6, TNF-o, COX-2 mRNA %
FEHHI (v £s,n=3)
Table 4 Effect of Shenghuitang on mRNA expression of IL-6 , TNF-

« and COX-2 in mice with sleep deprivation(x +s,n =3)

|
£851 b = IL-6 TNF-a coX-=2
1
/g kg
E# - 0.21 £0.07 0.33£0.07  0.29 +0.06
T - 1.00% 1.00% 1.00%

MREZ  7.8x107* 0.29 £0.08% 0.41 £0.08% 0.65 0. 12%

tEY 54 0.34 £0.09% 0.63 £0.07% 0.82 0. 07%

27 0.43 £0.11% 0.75 £0.12% 0.87 £0. 09"
13.5 0.79 0. 14% 1.00+0.11  0.99 +0. 11
4 itig

BL T 54 B HI A B8 T2 21 012 i LI A0 K0T E 12
BT 0, K I ] B B RIS 54 2 O P s R T
Ei A R OB U S TR VAR | e s S D AW oo RN
P, R SO O 1 S B B R B 2 —
ol 10 07 SRS 750 ) o AR A I R R I LA £

T SV, 308 3 B i — 2 4 M R Sl Y ML AR Y AR
BIE 2, W AR R 25 s G b 8 2 M T R AN TR Y
WA, FEERAEN T HBES 5 T HEIR G ER,
LM IEEE R R WL = 2R 5 RE B 7 1 2 AR v £ Bl
B R 45 b g i A o MLt BRI B8 B B T
Y0 6 S PR AN 4 4 0 TL-6 K TNF-o 3k A 5 46 4
PRl FC At 40 g PR COX 2 46 Mk S I v i
PR PR i, COX-2 W) 2l 5k 4 i {5 5 AR K 7 Lk
SR I BN Dy R S BOR RE I N E Y A0
SR

A B AN B A A R AR T 2y E A
GRS AR 2R 1 mT 3 s AL G % 2 Tk I TS T T 1
T R B IE AL AR AR B AR RN BRI 2 2T 22
BE T3 L S HT I E O 4 R R, AR B T ok
APP/PS1 /N A 35 8L, I8 0 A= 4 e e 0k
P A S B SR 48 P B DR SR 25 A5 Y, 3 5 Morris
KRR B I e I B IR SR 2 A A 2 2 e 2 e P B R
B, 1T R S 28 A R 2L B g 48 25 AH /N B ST iR T I
23 [MC 1L e F1 4 Tl % . Real-time PCR A5 il 2%
R0 R R 2 4/ RO S Y IL-6, TNF-«,
COX-2 mRNA Fih 5 1E & 4 Tt i, 4 2R 3 41 fn Ak 2
Do 4 2 AL/ BB 1 I R ) 2 2 BRI, U A A B2 v
W /N B2 2R I RE D0 A R g i AR S b R
JiE P F IL-6, TNF-o, COX-2 mRNA & ik 3¢ 1 5 HL 14
f (A Y 3 L T A e s TR A &
A B, T i — B R .
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