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[ Abstract]

to observe the effect of shenzhiling oral liquid on the ultrastructure of myelin sheath and synapse in CAl area of

Objective To observe the early neuroprotective effect of shenzhiling oral liquid on AD mice, and

hippocampus and the changes of special staining of myelin sheath. Methods The App/Ps1 transgenic mouse model is
formed by PrP-hAppkS95N/M596L single transgenic dementia model mice and PrP-hPsl1dE9 single transgenic
dementia model mice, which is a common disease model to study Alzheimer’ s disease. The 3-month-old App/Psl
double-transgenic mice were randomly divided into the following groups (n=9 per group) : model group, donepezil
group [ 0.92 mg/(kg-d) ], shenzheling high-dose group [ 50 g/ (kg-d) ], shenzheling medium-dose group [ 25 g /
(kg+d) ], and shenzheling low-dose group [ 12.5 g/ (kg-d) ]. C57BL/6] mice of the same age and background were
used as the control group. After 3 months of continuous intragastric administration, the hippocampal CA1 tissue of
mice was obtained for electron microscopic analysis, and the ultrastructural changes of myelin sheath and synapses in
this area were observed. The myelin sheath was stained and analyzed by luxol fast blue staining of nerve myelins.
Results The number of synapses in the hippocampal CA1 area was decreased in the model group compared with
controls (P < 0.01); the structure of neurons showed degenerative changes, the morphology of oligodendrocytes
showed pre-apoptotic state, and the structure of myelin sheath layer collapsed. The number of synapses in the
hippocampal CA1 area of mice in each drug intervention group was increased compared with the model group (P <
0.01) ; the morphological structure of neurons and oligodendrocytes was relatively complete, the morphological
structure of neurons and oligodendrocytes was intact, the chromatin was uniform, and the myelin lamellar structure was
improved. Luxol fast blue staining revealed that myelin fibers in the model group were significantly decreased and the
staining was lighter than that in the control group. The myelin fibers in the intervention groups were increased and
staining was deepened to different degrees. Conclusions Shenzheling oral liquid may play an early neuroprotective
role in Alzheimer’ s disease by increasing the number of synapses in the hippocampal CA1 area of App/Ps1 transgenic
mice and improving the structure and morphology of myelin sheath, oligodendrocytes and neurons.

[Keywords]  Alzheimer’s disease; Shenzheling oral liquid; synapses; myelin sheath; oligodendroglia cell;
ultrastructure; mice

Conflicts of Interest; The authors declare no conflict of interest.

593

H Af 8y #F 58 )7 2 K S B 2R 9% i 3R s
( Alzheimer’ s disease , AD ) 42— fz i 5<% , {2 AD
R T L O ) A GRS A A A A R 2D 58 i o A4
BRI A B AS  AD RBP4 A
BIFFEUESE T AD h B sz R R, 3T H
OSSR, AD B8 PR R BLE B A
BERE IR B BB A A I, P IR R R K
i it 7 JJEL T e S 2 AT, X R BB 1) 2k, A
SEREMEAZ A 25 T O 8 (1] B RO N T R 1 4
HERS AT 5 | S 1) 25 i Dy R IR | 25 3F — 2D 5% ) pih 22
JCIFT i, 3 AD I ARAE IR 1 B T R
VR TR B RS AN 45 A TR P T AR B-
TEMFESR F ( Amyloid-beta, AB) BY R ENMU S
U A 1) 0 R A2 i ol A/ 5 S T 4T 1
LGSR R LS R A0 2> 2 S I 40 e 1)
PREEHTE AD TPy B B R
SR FUIRWAE 2y 3 85— SR 758
BEAD 2558 07 e AD REIE R R 55 &
AR, BESEIER, S A O IRV AT LA e

FI0H [ i 350 1A G 48 s X 3 =2 ] ) 3 o i 4
I ORBK IR, 38 BE 0 1 G AD R/ BLUAH AL A
AB HYULRFI AL A tau 25 19 =1 BEBERR Ak, DA T £
m HON T RE S AHESEE  WEE AD Bl 4 A5 Al
App/ Ps1 UL SER/INERIE S CAT DX 8 1 5 fih 768 13
SR RN G MR B AL, RIS SRR D IR AD #5
RUNUR R 2 0P VR

1 HRE5H®

1.1 ##
1.1.1 3

3 A% SPF elfitt: App/Ps1 /NRL 45 R, LU B[R]
5 5EE A B IEPE CS7BL/6] /N9 H IR EAE (20 +
2)g, W B b A8 B R A Wy RF A R W] [ SCXK
(5£)2014-0004 ] , FAb I H B 25 K24 AR BT B B Bt
REFREE EH) 5 [ SYXK (51)2015-0001 ) #E4740 3%, 52
W RS R SR | H R POK R, AT
PAFIHT H BE 25 K22 2R L) B B 55 56 sh ) 40 B 2
Bt (BH5 . 15-26)



594 o E 5256 3 aF AR 2019 4F 10 A %5 27 55 5 W] Acta Lab Anim Sci Sin, October 2019, Vol. 27, No. 5

112 350 AR

IR Z A3IR ST i A (PR 250 A7 FR 2 w4
BE(HES 140635) ; % LRI (FH A S i, R
KA E AL R AL ok B AR IR AR 25 (([E 25 1
F 720120010 ) ; i 25 & 5 [ 05 2 8 7% (luxol fast
blue ) 4 Y (o IR A & (5275 G3240) fRAL IR
FRHEA BRA AL 2. 5% T RER A A b st 4
DXty 7 B e N — B B B o H = Akl L 2 R
I KA W TR Sl CFF 100% Z BN
XZE KB B 95% £ 80% £ B A 70% £ 1) K
B At s 702 & JEM-2100F %033 5 #1555k [
HAHL P2
1.2 A
1.2.1 5%

B 45 H 3 A App/Ps1 BUREBE IR /N BUBE HIL 4%
O3S AR ZARURFTAL 0. 92 mg/ (kg-d) B
K2 50 o/ (kg-d) SR hfl R4 25 o/
(kg-d) MBS ZEMLHIEL 12.5 o/ (kg-d) , 25915
WK ATHES . 9 KA A i C57BL/6)
T/ INER R BB AL, TE VPR SE 3 d, 4 TR
FUG B SRR 28I K A THE S . %223 A,
1%/H,

1.2.2 /NEUIR A ZUR

SHGHE B AR R BURBE S B E T
&, AR BY 70 45 28 58 0 E AN, 8 7 4 A0 I
Totsits I & %2, [ ik AN A5 o0 B B FF — /N 10 9 1 5
0. 9% AN AW 2 A8 11, kL1 4% 2 R W i
Rl A st e S E RERRA N o= & (4 i o | SO 1 e
i Bt BRIV DAY Sk BY - Fpy | 2 R W 4 2, BT K R
RS CAL X, A7 T8 2. 5% I VS Wi 1Y
EP BN ,4°CH##E 2 h 5840 [B5E 5 PBS 22 ofrii o
Uk 3 K.

1.2.3  BEHTHBIIEE

X T h ZH LA T A ] A R ) e, R FH A% B
HLBEAE 1500 fi5 LT T REMLIRC 5 10T 35 58 gk
B I He B HOE Y, 78 2000 175 0 OLET T W82 440
ANEE S CAT DX 28 0 R/ 28 Je o 40 B 110 4 ot 45
¥, 75 4000 75500 P BT T W A2/ R S CAL
DX R B T2 AL, AT HOR A 22 AR 1k
1.2.4 Luxol fast blue B gLt (FH£13:)

W FH 4% 22 5 WS 18 2 i 1) g 20 23 18 A 7 el fR:
JE TR K BB A A MRS R X

2R S A SVHEAT LRI A, I 4 SR %
Y R 547 luxol fast blue B&FH YL@ (L0 Es)

FE 60°C TE LIS 56 Hh X il 4f i A 5 U0 64T
A1 h JESE R ZH 28 T B 20 min, FRAKIX
A HZE 1T 71 20 min ,100% £ 3 min 95% £
3 min .80% . 5 min ,70% £ 5 min, 55 75 XGE
KRk, B VELR D) R A 95% < BEREVE , Fifi
JE¥ ) BT luxol fast blue BE¥S YL A7 b, =R
WG F5 2 KEUE YR KK 95% 2B XG5 K b
VEER AR Y W, #5 D) 7 AR Tuxol 43 1RV 43 €1
15 5.70% 550 30 s, FHOG2# WA T WA K A
Jo L T T, B T RGE K R, AL Y RO 4 Ak
WY R S G 2 min, B 5 A ZR IR K HpEA T
FHG24 0 B 5%, LR &5 o Je A R ek 2, 1
5 min 95% % 5 min /K, BRI R T Al
F2K IT WP 43 350 20 min  FPHEREE A BT S
FHOG S I5e UL I RS 1 i A B2
1.3 ZitZEHH

BRI BT B SPSS 20. 0 #fd, Hl (x + 5) Fom
i AR IER A H 5 2557 W R SRR 2= 05 2547
Br, R A LSD K g 7 41 (8] b, P< 0.05, P <
0.01 FREFAGIHE L,

2 R
2.1 BHESEWENMNRED CAl REMYEEN

T

HLBEX 1. 5 k A ALET T WS 1 20 b 14 2 finh 54
H TR BENLIERER 5 > i 20 B 00T v (%) 52 fish %5 i
I HBHAE Y, 5% B AR L, R 4 /N BT
CA1 X ZE %y H 2 2980 (P< 0.01) ; & 45 2 H R
fil % H ¥ 2 PRI (P< 0.01), (K1),
2.2 EHTHEEVIE App/Ps1 INRIED CA1 X FESE
ZRXBUEHNESEETL

BB x4, 0 k F5 80T 7 %k e 20 BE s 45 A 4y
SEHE (] 2a) A5 RY 2 B8 B 45 40 &k B R (I
2b) s SIERILAH E 25 24 P 206 B 245 40 3 A O TR
FREE D (] 2c-f) o HLAEEX2. 0 k 50T WL %) 1R
2 /DG I T AN L 25 4 S AR e . W R i 2 A Y
T A I 5] (] 3a) 5 15578 41 1 20 2 Ji I 4 i
PIAZ Y (o 5 [ 40, RO T-RDIRAS, (B 3b) 5 5B A
LA EE 4545 24 20 1 70 5 8 I 400 Jf 45 ) B S 2
By B A 45 (I Be-f) o HLABEX 1. 5 k550 F



of E 8250 Zh 4R 2019 4F 10 A4 27 5% 5 ] Acta Lab Anim Sci Sin, October 2019, Vol. 27, No. 5 595

30
oA 1 ol

pugicti:n HAIA
Control group Model group

SRIFTA

Donepezil group

SEEXRAEA SEERAEA

SEEPREL
SZL-H group SZL-M group SZL-L group
B 501

40

304

20+

R

Number of synapses

FE AL BIZH (AR =2.0 pm) ;B. MR,
B 1 &2/ RIG S HLUR 1 58 fil 4544
Note. A. Nerve felts (Bar=2.0 pm). B. Number of synapses.
Figure 1 Ultrastructural images of synapses in the

mouse hypocampus
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Figure 4 Ultrastructure of neurons in the mouse hippocampus CA1 area of each group (Bar=2.0 pm)

Y

=

. »
: Aeing

A R .

paih AR ZRRURFAH

Control group Model group Donepezil group
]

4

= 4
- 4
e Ve
' i%w }

= E A . > i =Y
ZRERNEA ZEEPRRA ZEERARE
SZL-H group SZL-M group SZL-L group

5 4/ Luxol fast blue BE#S Y4 4 (#7X =500 wm)

Figiure 5 Changes of myelin sheath in the mouse brain tissues of each group (Luxol fast blue staining. Bar=500 pm)
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Figiure 6 Changes of myelin sheath in the mouse brain tissues of each group (Luxol fast blue staining. Bar=200 pm)
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