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), @ . 3 ( TB) , * I QNB
d4, ® ig tacrine 27 mgekg '+d”', @~ ® 100 pL 200 pL, 3
ig TEN18.5,37.0 74.0 mgekg '*d', @ ( NSB) , 0.4 pmol* L'
® ig 60 d. QNB 100 pL,
1 h, 400 pL, 0~47T
(4 , 5 min 37°¢C 30 min,
. , 3
(AChE) a : 1omL
> > R 80 C
150 mg s 0.9 % 10 mL, ,
R 20 % . 50
pL, Ellman AChE , 0.1 Lowry
mmol* L™ 0.1 mmol*L"' ( RBA) ,
(‘acetylcholine , ACh) , 37C )15 RT (fmol* mg ' protein)
min 1 pmol*L™' ACh 1 it i
(ChAT) el
s , 19
| 1 TEN
(PBS.,75 mmol*L" " ,pH 7.4) , s
b B- AP
10 pL, ( PBS NaCl 600
mmol* L™, MeCl, 40 mmoleL ", 2.0 ’ '
1 MeCl. , (P<0.01),
mmol* L™, 0.05%, 10
. - (P<0.01) . 60 d
mol* L™ " H A 0.87 mmol*L™ ") ,37°C O
] . R 18.5,37.0  74.0 mg*kg
30 min ( 75 mgemL ) 150 {
ul, ,3 500 r* min" ' 10 min, ’ ’
, 100 pL, . . .
Lo Table 1 Effect of tenuigenin (TEN) on learning and
’ wry memory in the dementiz like model rats in 5 minutes
. ChAT ACh(nmol*h '+ mg™'
) Group Dose/ Step- through test
protein) mge kg ! Error number/ time Latency/ min
M Sham operation NS 05%0.4"" 43%1.0"°
[3] Model NS 2.6%1.0 1.4%0.8
Tacrine 27.0 1.4%0.7" " 3.0f0.77°
d2 5 ( Tenuigenin 18.5 2.2%0.4 2.5%0.6"°
), PBS, 10 mL 37.0 1.5%0.4"" 3.1%08
+ *ox + * x
(5000 r'min'l 30 S) ) 74 .0 1.2X0.8 3.8X1.1
Teflon 6~8 2 000 x q Sham operation group : intra-}NBM injection 0. 9 % normal saline (2
pl/rat, once per rat) and ig 0.9 % normal saline (0.5 mL/rat)
10 min, s 27 000 x ¢ 15 once a day; model group, tacrine group and three tenuigenin
min PBS, 10 mL Teflon groups : all intra- NBM injection g~ AP, ., + IBO (ibotenic acid, 2
’ ’ pl/rat, once per rat) ; among these group, model group: ig 0.9 %
normal saline (0.5 ml/rat) once a day; tacrine group: ig tacrine
0~4°7C 27.0 mgekg '+d'; three tenuigenin ( TEN) groups: ig 18.5,
3 37.0 and 74.0 mg-kg' «d’', respectively, continued
H QNB

(1.5 nmol*L™") ,

administration for 60 d. The ability of learning and memory of the
rats were observed at the next day after the last treatment . The error
number and latency as the index of learning and memory were
detected by the step-through test. n=10, x £s. ~~ P<0.0l =
model group
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2 TEN
(AChE) 3 , FAP
’ g AP P M (P<
AChE , , 0.01) . 60 d
(P<0.01); 18.5,37.0  74.0 mgekg '
60d AChE M (P<0.01),
, 18.5 74 mgekg ' tacrine 27.0 mgekg ' ( P>0.05) .
21.35%( P<0.01) 31.58%( P<0.01), tacrine ~ 025}
=
27.0 mgekg ' 36.55 %( P <0.01) , B s
g* kg o ) o SB
2. =
=Y
3 TEN £ 0.5}
£
(ChAT) 2
2 0.10
, 60d 18.5, ]
37.0,74.0 mgekg ' tacrine 27.0 mge kg ' m:I 0.051
&
ChAT ChAT ( %) Z fea o o o oNSB,
y 0 0.4 0.8 1.2 1.6
’ 74.0 mgrkg 3H-QNB/nmol-L!
95.23 %( P <0.01) ,37.0 mgekg ' 86.51 %( P < ‘ . \ S
Figure 1 Saturation curve of [ ~H }quinuclidinyl

0.01) ,18.5 mg*kg '
27.0 mg’kg’l

66.40 %( P <0.01) ,tacrine
59.79 %( P <0.01) .
ChAT ,

Table 2 Effect of tenuigenin (TEN) on activity
of acetylcholinesterase ( AChE) and choline
acetyltrarsferase ( ChAT) within the dementia
like model rats brain

Group Dose{ ] AClhE/ _ EhAT/ A1Ch -
mg* kg Uemg " (brain) nmol*h " *mg " ( protein)
Sham operation NS 2.0%0.4"° 13£3°°
Model NS 3.4%1.0 3.8%0.4
Tacrine 27.0 2.17%0.28" " 6.0%1.1
Tenuigenin 18.5 3.2%0.4 6.3%1.6
37.0 2.69%0.12" " 7.0%0.6
74.0 23%0.6" " 7.4%1 2

The grouping , administration time and path of rats are presented in
Table 1 . The rats were sacrificed after the testing of learning and
memory behavior. Then six groups of rats brains were extracted to
make the homogenate use for the quantitive analysis of AChE and
ChAT. n=10, x£s. "~ P<0.01 % model group

4 ’H QNB
M H QNB
, ( .M
B.. (1781 £367) fmol* mg ' ( protein) . kD
(0.597 £0.025) nmol*L™' . Hill 0.9988 , ¥
0.995 1.
5 TEN M

3

benzilate (3H-QNB) binding in the rats brain. Y-axis
indicates concentration of receptor and ’ H QNB binding
(nmol* L~ ! ) , Xaxis indicates concentration of H QNB.
SB: Specific binding; NSB: Norrspecific binding. B,
=(1781 £367) fmol* mg ' ( protein) ; kD = (0.597 %
0.025) nmol* L' ; Hill coefficient = 0. 9988

Table 3  Effect of tenuigenin (TEN) on total M
receptor dersity of the dementiar like model rats brain
Group Dose/_ | Total M-rec-elptor de'nsity/
mg* kg fmol* mg™ " ( protein)
Sham operation NS 1471 £316° °
Model NS 635 £172
Tacrine 27 .0 681 £143
Tenuigenin 18.5 1013 £108" °
37.0 1107 £224° 7
74.0 1363 £349" °

The grouping , administration time and path of rats are presented in
Table 1 . The rats were sacrificed after the testing of learning and
memory behavior. Then six groups of rats brains were extracted to
make the homogenate use for the quantitive analysis of total M

receptor density. n=10, x*£s. =~ P<0.0l w model group
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EFFECT OF TENUGENIN ON CHOLINERGIC DECLINE INDUCED
BY - AMYLOID PEPTIDE AND IBOTENIC ACID IN RATS

CHEN Qin, CAO Yarrgui , ZHANG Chuarr hui
(Institute of Natural Drug , School of Life Science , Anhui University , Hefei 230039 , China)

ABSTRACT: AIM To observe the effect of tenuigenin ( TEN) , an active component isolated from Yuanzhi, on
cholinergic function in rats with g-amyloid peptide and ibotenic acid injection into right nucleus basalis magnocellularis
(NBM) . METHODS A combined injection of g AP, -4 and ibotenic acid into the right NBM was used as a de mentia-
like rat model . The ability of learning and memory was detected by the step-through test. The activity of choline
acetyltransferase ( ChAT) and the muscarinic receptor dersity were determined by ° Hracetylcoenzyme and [ H }
quinuclidingl berzilate (° H QNB) binding tests, respectively. The activity of acetylcholinesterase ( AChE) was
determined by improved Ellman’ s method. RESULTS The model animals were treated with daily oral administration of
TENfor 60 d. The learning and memory ability were obviously improved. i.e ., in the step-through test, the number of
error was obviously decreased and the latency was obviously prolonged . The muscarinic receptor density and the activity of
ChAT within rats brain were markedly enhanced, whereas the activity of AChE in rat brain was significantly inhibited .
CONCLUSION  These results suggest that TEN probably have certain improving and treating action for the reductions
in chdlinergic function in Alzheimer’ s disease .

KEY WORDS: tenuigenin; pgamyloid peptide ; dementiarlike model ; leaming and memory; ChAT; AChE;

muscarinic receptor density



