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Effects of Shenghui Decoction on cognitive function and nerve pathological
change in rats with diabetic encephalopathy
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ABSTRACT: AIM To observe Shenghui Decoction ( Rehmanniae Radix praeparata, Corni Fructus, Polygalae
Radix , Ziziphi spinosae Semen, Platycladi Semen, etc. ) on cognitive function and nerve pathological change in
rats with diabetic encephalopathy. METHODS Ninety male SD rats, except the blank group (n =15), were
given high fat and sugar feed, and intraperitoneal injection of STZ to establish type 2 diabetes encephalopathy rats.
The modeled rats were equally and randomly divided into the model group, huperzine A group, piracetam group,
Shenghui Decoction low and high dose group. All drugs were administrated for 30 days. The behavior tests were
performed on the Morris water maze method. The rats blood glucose, part of rats brain hippocampus tissue homoge-
nates were taken to measure the levels of ChAT, AchE and AGEs. The rest of rats’ brain tissue were carried out on
pathological observation (n =15) RAGE, and NF-kappa B immunohistochemical staining. RESULTS  Sheng-
hui Decoction obviously shortened the escape latency of model rats and explore distance, significantly extended tar-

get quadrant swimming time, increased the platform through the number, reduced fasting blood glucose, increased
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the weight of body, elevated ChAT activity in the hippocampus, lessened AchE and AGEs level. Immunohisto-

chemical staining showed that Shenghui Decoction decreased hippocampus DG RAGE and the NF-kappa B expres-

sion. CONCLUSION  Shenghui Decoction can obviously improve cognitive impairment, the function of choliner-

gic nerve, and hippocampal tissue lesions, with certain brain protection.

KEY WORDS: Shenghui Decoction; diabetic encephalopathy; cognitive impairment; nerve pathological changes
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NEEK 12 h, B REALIER 4 KRR, RRE,
4% ZHRFEE 0.1 mol/L BiRRZE bk (pH 7.4) 3
TERERE, JF B, R A7 B A8 X Jm) 2 o 3 ~
4 mm4U, WAMFEFERT 4 CHExE 1 AR,
R A, kYD R, #E4T RAGE Al NF-B
TR A ALYt 25 AR BOR DA IE 8 AT E M
Bf, iz BI-2 000 [=2% UG bt 2 Ge 0] A k4743
B, GEHEYRE ., SR A KERE, Bk
SR A IR 5 AR FE , TGO, CE VKV A BEER K
R, BEARIR TRy, rESiE DAL, FRdE, 7E
VK NSRS, BT R AR R L R 10% (1)
HAS . B> (3500 t/min) 10 min, BBV

JEAS G & LI E AchE | AGEs il ChAT,
2.4 ZiitFaE A LEREEH s FoR,
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3.1 ¥R IR AL A KR K T IR 4 0 %
o KRESLEA | R&SHMMRY ., KRB
HATEEEZS, SEAAE, NEHE2 Rk,
PRI e AR . IR RIE R B E K (P <0.01
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4% (P<0.01), ¥h&5 28 BREI Bb (P <
0.01); IM-SHEAIZEAEL, 25 3 KRALHpE 4 gk
BB 44 (P <0.05), %54 KRMLFrvgHd . A
EWH A, AZgmmn g iR B4 (P<
0.05 3 P <0.01), %34 KA A EE
W45 (P<0.05), &2 KiEE, AZEeEila
HIRRBE W B4R (P <0.05), A&7l
HEWZR (LR mFkE R R ER (P <
0.05), MeHivG3Ha , ARZHEH A . A 27 e )
HFBHFBREBN Z (P <0.05) (WE1~3,
K1),

®1 £BGNERBRFEEEXRAEEREERANZE (x5, n=10)

Tab.1 Effect of Shenghui Decoction on the latency time in Morris water maze in DE rats (x s, n=10)

4151 ol : A IR :
1R H2 R H3 R %4 R

ZS — 75.50 £17. 48 59. 86 +14. 35 37.18 +12. 89 24. 80 +23. 54
REALZH — 89. 14 +0. 38 87.91 £3.5144 60. 17 £26.40% 56.15 £21. 6544
7 PG 3H ZH 0.48 g/kg 89.25 0. 50 64. 85 +29. 07 23.52+29.874 29. 66 +32.284
Ve A Lk 40 pe/kg 89.29 =0. 49 70. 34 £29. 94 44.59 +35. 68 21.99 +15.5544
e B R 5.175 g/kg 87.94 3.39 61.97 £29. 07 52.36 +35.09 41.19 +34.53
EEGRTEA 10.35 g/kg 89. 00 +0. 00 55.43 +39. 60 35.12 £37.72 26.37 +23.524

W HEAAE, S P<0.05,%% P<0.01; SEMALEE, A P<0.05,44 P <0.01

F2 HEHIMBERFERARKREXRREESNOZIE (Xxs, n=10)
Tab.2 Effect of Shenghui Decoction on the path length in Morris water maze in DE rats (x +s, n=10)

415 At PRI/
EAPN H2R H3R EPN
25 — 17.81 +4.51 11.07 +3.96 6.96 £5. 44 5.06 £6.25
FETRI L — 20.55 +4. 63 20. 13 +5.404% 13.90 +7.68% 12.18 +8.39%
M7 P 2E 2 0.48 g/kg 20.63 +1.70 12.37 6. 37 9.65 +3. 14 6.50 £6.75
Fay A i 40 we/kg 21.68 +3.38 14.14 +£9. 62 9.29 +7. 51 5.65 +4.864
e B R 5.175 g/kg 18.51 +£5.57 13.87 +3.31 8.92+4.15 5.87 +4.85
A 2T R AL 10.35 g/kg 18.14 +3.93 11.95 £7.404 8.10 +5.634 5.71 £5. 164

H 5 A, 4 P<0.05,4% P<0.01; 5184 s, 4 P<0.05
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Tab.3 Effects of Shenghui Decoction on the percentage of
time and number of crossings in Morris water

maze in DE rats(x =s,n =10)

20 51 FI AL 11 S BRHE]/% 3 & MR B IR
2540 — 31.77 £6.94 9.17 £2.14
PRI ZH — 18.62 £6.3824 2.29 +1.7044
M7 P 1 4 0.48 g/kg 29.03 £9.19 6.50 +2.654
Yey A ik 40 pg/kg  26.87 £6.47 5.40 2. 614
HEZLHIEL 5.175 ¢/kg 26. 80 +10. 64 5.00 +3.00
B E R 10.35 g/kg 28.53 £7.264 6.43 £3.264

F SEA4HE,S P<0.05,%% P<0.01;
#%,4 P<0.05

SRR A L

BRI C.MthrPEEA

k\i;"/

DA A EAREZRAEH FARZRNRA
Bl1 4EEi73THERRRKREE KR Morris 7K 3 5 if
& U EA

Fig.1 Effect of Shenghui Decoction on the swim pat-

tern in Morris water maze in DE rats

3.2 M BEEARBRAAEE XK LB, KK
AchE . ChAT #= AGEs #9 % Sas 4, M
I I M. AchE, AGEs /K F & i (P <
0.01), {AFiE . ChAT /K- EFEL (P <0.01);
SR R, AR, R AR

ik (P<0.05 8¢ P<0.01), A 270 &4 K

PR B E T (P <0.05), MLH7 PG,

AR AR R R AchE 7K 1 A

(P<0.058; P<0.01), MEprpasHLH . A #2 6k B

M., BT, &R EH ChAT /K7 2 2 5,

AGEs 7K B &M% (P <0.05 ¢ P <0.01), W3

4.5,

x4 HEBHMBERFHFEEREARMLDE. EREHERN

RER (x=xs, n=10)

Tab. 4 Effects of Shenghui Decoction on the blood glucose

level and the body weight in DE rats (x s, n =

10)
4151 ik i PRt
(mmol-L™") /g
= — 5.47 £0. 64 473.00 £27.99
R L] — 20.74 +3.55%%  360.62 £50.394%
A P 4 0.48 g/kg  18.03 +2.43 362. 50 +53. 31
Fay A ikl 40 pg/kg  18.34 +1.98 331.43 +51.21

A EARF R 5.175 ¢/kg 13.95+4.874  410. 00 +40. 21
BT 10.35 g/kg 12.05 £5.9444 424,29 £38.234
T A, P<0.0l; SEAA LR, P <
0.05,44 P <0.01
3.3 MAUAXKAELULRER TN 0 BIL
AR n, SEAALE, BERUAKRREDS
DG X RAGE g [HYE4n I8 g 2, & ] &
I, FH R EE W R AL (P <0.01); SHH
MR, MPIPEIHA . AAZI A AR KR
¥ DG [X RAGE #eys FHVE 20 MO A 0] B A%, & 6
Bk, FRRKEERBR I (P<0.01), WK 2,
F6; HPdir, BRIHRKRIED DG Xk
20 it 2 R B2 SR 28 9C NF-kB 40028 5 7 BH A 20 it 2
HEGWR, FYKEEWRER (P<0.01); 5
BEAUAH LA, WEHEPEIHA . AT A B
KRBTy DG X UKL 2 F B i 287C NF-kB f
98 2 IO B PR AR A b, SF 34K R (E B B T

£S5 HEBHIMERFEFZEE KR AchE, ChAT 1l AGEs 15HRIRER (x+s, n=10)
Tab. 5 Effect of Shenghui Decoction on ChAT, AchE enzymes activities and AGEs content in DE rats (x s, n=10)

20531 Filbee AchE/(U-L™") ChAT/(U-L7") AGEs/(ng-mL™")
EHEA — 130. 32 +16. 25 62.28 £9.72 345. 68 +10. 31
k| — 206. 83 +£20. 3244 37.00 £4. 6544 515.34 £25. 6544
M7 VG 1H 2 0.48 g/kg 145. 80 +23. 684 55.15+7.684 443,01 £11.244
vayZ ik 40 pg/kg 141.76 +22. 5344 51.61+1.714 388.00 £72.0844
A BRI 5.175 g/kg 181. 51 +£10. 99 52.15 £4. 884 442.50 £45.754
S-S =50k 10.35 g/kg 141.20 £30.9344 49.13 +3.1944 394.79 £94. 024

T S A4, 40 P<0.01; SHUM4IE, 4 P <0.05,44 P <0.01
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Fig.2 Effect of Shenghui Decoction on RAGE expres-

sions in hippocampus in DE rats
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Fig. 3 Effect of Shenghui Decoction on the NF-kB ex-

pressions in hippocampus in DE rats
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W DR i e PR = 2R B A DA R ) B B K A i
RIS 2 A E B s e R BUR A TR
MEZNRZ—, HETAY, MRS R Bk
BE L MG EEAS AL | AR R ZOR
7Y (AGEs) % | M EIRINT 8= HAE
MANRE IR ST LN S5 T H ki
R e 2 A B VA R B RR AT T
A A A HR 1 e, 8 o o oL U Js T F = T 9

F6 HEBZHWHERFEMBEEKXRBIHLRAF RAGE,
NF-xB FRiAFHREERZM (X £s5)
Tab. 6 Effect of Shenghui Decoction on RAGE, NF-kB av-

erage gray level in hippocampus in DE rats (x +5)

RAGE 31y NF-kB -4
2057 Fil i
IKEAE IKEAE
FHA — 128.66 +7.19 121.44 £11. 1
iR — 93.62 £3.62°4% 91,99 £2.8344
MH 7 PG 3 2 0.48 g/kg 110.78 +7.3844 104.99 +£5. 1644

FayZ Gikil

40 pe/kg

119.42 £2.2744

BRI 5.175 g/kg 110.80 +5.4744
M BT RIEAL 10,35 g/kg 112,65 +2. 8844

113.68 £5.2044
111.08 +4.0744
117.04 £1.6044

F: SEPRALE, 2 P<0.01; SHBALK,LP<
0.05,44P<0.01

BIFAYR . B REE, fE—Serh R R OC TR
SEHFE P A PR, Izl (CEEmE) F
CEIB AT < BRI RR, HARTRAE, i,
DORCESS - BRI, BT A (PHES)
BN, AEGLA T, MM, LA, mik,
AT M () L R, A B A
IFF 9 RGN, A B Hfekh, L TNER, 594
TR %77 IR R, A 27 X A
HRBRGRCR . BRIRVCIBITHES, A B
NS, ARSI B IEHOR . 2B
WM, B, k., M. A ES T 2x
SEYE B ST R REAT 2 AN (R FRE F A 4 A i
HEAEHIT
7SI A K AT R B 2 A R A 06
TEFIRE 28 N BOA TF 1T AT PE R ATAS ) e Lk skt
WFE] . HRETE MR, SR . ARSI
TN [F1] 0 S P NI K= B2 RTA v A . PN
KK B SEI RO R, A B AR R K Rk
TR AR IR B, BN ZE O B AR 2 IR 1 3
I IE], B A 2507 AT I S0 o e B A A R B
(2 S e 1L g
2 FEUWE BRI LE I PR L LA I R s o £ R,
LA 55 e 85 2% IAE AR S B AT A BRI A, ARSI
SR i v R AL R IEE SR 5 5 sl W (R D A A b AT I
IRIEEAL, a4 R BRI 4T STZ, ka2
STZ BAT R SRR ES B AN e, Ak B
MR RIR, BDE A AW, 51N
WIEETL, T SERERG ., B ERE 27 5
S8 T R M R 25 K R IR A Bl i, R
2V AE STZ 35 W5 R 52 50 K ERrh B — & iR
YW PRITRLNE , 1 7T A2 ke 36 4 2 A8 BRI LA 22
— o A MR PR R SR 2, BRI AR
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