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Effect of Pinellia Total Alkaloids on Motor Coordination, Locomotion, and Spatial

Working Memory on Healthy Mice

DENG Chuxin', YU Zhengmiao', LIN Peizheng’, WU Zhibing'*
(1. The First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou, Guangdong 510405, China
2. Guangzhou University of Chinese Medicine, Guangzhou, Guangdong 510000, China)

(Abstract] Objective Neurotoxicity evaluation concerning motor and cognitive inhibition of pinellia total alkaloids (PTA)
on healthy mice was conducted by using behavioral tests related to motor coordination, locomotion, and spatial working memory.
Methods In the limit test, 30 male KM mice @ weeks old) were divided into a PTA group (2 gkg) and a control group, with 15 mice in
each group, and were intragastrically dosed once. The rotarod test RT) and the Y-maze test (YMT) were examined before dosing (0 hour)
and at 8 hours, 7 and 14 days after dosing. In the repeated 28-day dosing test, 60 male KM mice (4 weeks old) were assigned to
the PTA low, medium, and high dose (0.08, 028, 1 gkg) groups and the control group, with 15 mice in each group. Mice were
intragastrically dosed once daily for 28 days. The RT and YMT were examined before the first dose (0 hour) and at 14, 28 and
35 days after the first dose. HE staining was conducted on sections of the frontal motor cortex, caudate putamen, hippocampal
formation, substantia nigra, pons, cerebellum cortex, and ventral horns of the spinal cord. Results In the limit test, compared with

the control group, the PTA group showed higher body weight at 7 and 14 days (P<005), and higher spontaneous alternation behavior

(¥ 78 B #)2021-06-07

(E£TH)) AATEZL /T H (211020030624) .

(TEE A VBRI, L, IR BN 11 B98O 1) . v B 45 5 12 7R i .
UBEEE ) R E H FATEI, A58 2, E-mail:nbk_gzuem@foxmail.com



2021 55 41 &

W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn 1677

(SAB%) at 8 hours (P<0.05). In the repeated 28-day dosing test, compared with O hour, the PTA high dose group showed higher

SAB% at 28 days (P<0.05). No significant histopathological changes were observed. Conclusion With the dosing regimens and

indicators used in this study, PTA did not induce significant neurotoxicity in healthy male mice, the significance of increased

behavioral responses detected in certain time points remained undefined.

(Keywords] pinellia total alkaloids; neurotoxicity; motor coordination; locomotion; spatial working memory; histopathology; mice
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e 390 1 OGRS 925 130 285 45 T, i DR v o PR IT 4%
PR UIE, AR 9% i PR | I\ X 2 % D PIX 396 46
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HL A2 s PR T VR RE IR R B S I B VR
$E78 PTA W] BE S22 B 1) 3 B0 L4y
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Al 525 . 119957) , % T 0.9% 5 AL 4R 3 54 W (normal
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A17011607-1) ;4% % 5 W i (Paraformaldehyde, PFA)
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17 R 2% o BRI B S AT N SR RN BRI e
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2 fUBE (Olympus) N WREETF AR . S8 B 8 78 XU
BT AR A5 H04 1 S W0 EF (x200), 9 B8 B9 U T 6 145
FE 1A EF R (x200) 3 XoF 40 27 rb i i S5 400 it 38 A
JEEHEATVFGR < B 5T 20 i E R v ) TR L 0%
1%~25% ,26%~50% , 51%~75% , 16%~100%I%} , 43 5
HM0.1.2.3.4%,
2.3 GiileEa

fli 1 SPSS 21.0 Geit . Hdi L “ves " 3RR
A IR A 5 AT ¢ K IR B B [ Ry 224007, &2
0 (8] f) I PR L A2 3k 8 Bonferroni 35 (J7 22 55 ) ui
Games—Howell 1% (77 22 AN 55 ) N A IE A 50 A
HEAT Wilcoxon BRFNKG 50 5% Kruskal-Wallis H K555
XFF WA B2 A ST AEA Y | B IE &S50 A 1
0 2 Ak (0 e B =3 W), AT R A R
2530, AL IRV BUE 1) 22 T LU % Bonferroni 1 . P<
0.05 B FRREFHAGIT#E L,

3 HR

3.1 PTA X/ B — i felt R S B AR o & 14 52 i

B R A AN R — BB ORISR IF, BR
e T RS, A A R RS sh R — MR AR
B S HEFE RS DR A WL B 5% . PTA @Rl A 1
FUNRIR AR BEANBET , A9 AL 73 Hr , B 0 k
52 4 H R PTA 4 7 d(P<0.05) Al 14 d(P<
0.05) AR i (L% 1), 28 d B FI iR,
Ha P4, A 25 8E(0 h~28 d)PTA K7 41
) A S B K A 18 (P<0.05) , {H 52 56 4 F2 (0 h~35 d)
U Z ] AT R K 25 RS 2R L(P>0.05)
W2,

1 REBWE P PTA 3/ REFTEN R (x5, n=15,g)

21 51 0h 7 d 14 d
2 HAH 30.63+1.64 34.53+1.91 38.46+2.07
PTA 41 31.51+1.39 35.95+1.55% 40.39+2.03%

52 A R, *#P<0.05
3.2 PTA X§/Eiz 3l V-1 5e 1 1 52 e
PRI, 525 A4, PTA4L 8 h.7 d.14 d
) LTF 8AK(P>0.05); 5 0 h L, %5 (141 8 h (P<0.01),
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F2 28 dEEFEIRE P PTA 3H/NRIERERF M (325, )
2153 n 0 h 7d 14 d 21 d 28 d 35d
2 15 32.75+1.45 37.89+1.82 40.47+2.48 42.73+£2.81 41.67+2.78 45.28+2.57
PTA IG5 5 41 15 31.03x1.67 35.35+£2.57* 37.51£3.13* 39.63+3.34 39.46+3.37 42.64+3.18
PTA 7 &40 15 32.03+1.83 37.45+£2.73 40.05+3.29 41.95+3.67 41.52+2.80 44.29+3.45
PTA & 7 ik 41 14 31.41+£2.24 34.94+2.14%* 37.49+2.37% 40.01+2.90 40.08+3.32 43.08+2.94

5% AU R, #P<0.05; Hor 35 d 28 U4 PTA IR L 0 o 21 b /N BB Tl 999 .8

F 3 RERIE A PTA 3t/ RERENMIK LTF B9FIE (v+s ,n=15,g)

215 0 h 8 h 7d 14 d
22 152.11£38.22 223.67+112.22%% 221.69+72.51%% 230.98+66.04+*
PTA #H 152.58+44.56 176.60+89.18 167.51+77.75  177.47+84.32

H:5 0 h H#, *#P<0.01

7 d(P<0.01).14 d(P<0.01)AYy LTF %% ,PTA 418 h,
7 d.14 d % LTF Wi 3 2 5 g it 7 8 X (P>
0.05) (W% 3), 28 d HE Hwilim, 5= HA L,
PTA i . msfl i 20 7E 14 .28 35 d A9 LTF R W i
FEREAR(P>0.05), W& 4,
3.3 PTA X/NEH 76 sh & K2 b TAEICIZ i
(1 5% )

PR kg Je 28 d HE A2 ) i 5 30 [R] 45 2 Y R

HEAE UCECA B B, (B4 ) B A s HE RS A
FE MR 22 5 TG B L (P>0.05), BRI
523 H 4, PTA 41 8 h () SAB% T+ (P<0.05); 5
ARYL0 h b, PTA 41 7 d(P<0.01)F1 14 d(P<0.01)fY
SAB% T FE, 28 d EEFI ST, 5SHHF 0 hIk,
PTA &7 w41 28 d B SAB% Tt & (P<0.05), {H 5 %5
F2H A, 22 5 e gt it 8 L(P>0.05), W3k 5-8,
3.4 PTA /N ZUL I M5

4 2/ B AR 32 2 f )2 D K R 40 B )
Aii, JE PR DL TBCTE A A T 4B B 5 R R A 2 4 o
LR LAY AR TR o S S S R WL A SR N T R
Y0 i )2 AE S5 CA3 CA2 K CA1 IX Ay 4 1 41 i 12
S5 R 5 R SR 0 A SRR A VRS 5T 4 B )

%428 d EEFAMIRB P PTA HNREENIX LTF B0 (s o)

415 n 0 h 14 d 28 d 35d
ENSE| 15 144.58+62.87 193.49+90.97 243.89+88.73 238.81+64.83
PTA A5 5 20 15 140.04+59.78 179.89+78.01 207.98+91.93 189.00+58.72
PTA ) 41 15 144.18+68.97 192.53+68.62 220.62+65.63 254.85+68.20
PTA =7 4 41 14 145.28+59.90 176.62+59.67 218.71+43.56 235.75+54.15

E: 35 d 2 HE L PTA R s sl 4 b BB RO 9.9 .9 .8

®5 REBWRE P PTA MR Y B E B#ENEREB R (e, n=15,1K)

5 0h 8 h 7d 14 d
EE] 25.53£5.76 20.27+7.21% 20.53+8.68* 28.47+15.72
PTA 41 26.73+4.96 19.67+5.49%* 20.40£6.16%* 20.47+8.83*
245 0 h HAE,*P<0.05,%4P<0.01
R628 dEEFERXB P PTA X/MR Y BT B NEREBEI R (o2, X)
415 n 0h 14 d 28 d 354d
L=kl 15 26.87+5.58 29.33+5.59 27.47+7.97 23.22+7.21
PTA IG5 4 241 15 23.33+5.43 24.67+7.15 27.60+7.85 30.007.78
PTA ] 4 441 15 24.20£6.19 26.40+6.43 30.537.114% 26.1127.08
PTA 5] 42t 24 14 29.43+2 44 31.2125.40% 29.43+5.83 23.75+6.65

5 PTA IR 4 L&, #P<0.05, %% P<0.01 ; 5 Hh I 41 HE 42, *P<0.05; 5 0 h &L, 24P<0.01; Hih 35 d 25 (40, PTA % o s 35 4 41 /s

AR 9.9.9 .8

x7 REIRIWH PTAX/NMR Y Bi*'E SAB%

G850 (x£s ,n=15, %)

21 51 0h 8 h 7 d 14 d
EHH 67.21+13.82 56.64+20.66 65.17+21.15 62.90+9.01
PTA 41 67.75£9.75 71.26+8.33% 56.62+8.43" 55.66+12.17"

W 52 AU, *P<0.05; 5 0 h L4, #P<0.01
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ikl n 0h 14 d 28 d 354d
2 HH 15 70.37+11.70 70.668+12.16 68.86+12.15 67.89+14.38
PTA IG5 & 41 15 70.61+9.78 66.95+£10.64 67.97+13.11 67.90+£13.25
PTA il &4l 15 66.04+14.47 70.12+£13.96 73.419.16 64.53+16.23
PTA =7 & 41 14 68.31+7.93 67.82+8.93 75.28+11.33* 51.97+16.74

.50 h HA, #P<0.05; Hd 35 d 25 (4L, PTA ik P i 0 4 rp o/ BB 9.9 .9 .8

A 3 B0 R P R At 2 41 Ak ) 58 3K S 4 R
oG 45 #4952 B, A% VATE O AT AL 5 /N i R BT AT L i
BT 1 53 1 2 T A R K BURL)Z | 45 2 R
S M HE B B 55 5 LA L 25 A i A K i AS R PR frs AR
b R UL e (LR 1-2) 4 2/ B 3
W | M B K T 0 W A AT U OB sh AR A0 R 1 AT
Y oA b R E B IS IER AT
DL AN ) A5 B2 1) Je Jo 400 J 0 AE (DL BT 2) | fH R i 5
K28 d EE RIS A4S PTA S840
Jig S5 44N 1 A AR R AR A R) 25 S R ST R B (P>
0.05), W% 9-10,

4 it
LA AES & B2 (Organisation for Econom-
ic Co—operation and Development) & 7 1) WG 1 28 5}

SN X SN

PR U -2 1 4 PRS2 4 -PTA 21

Yy 2 dE PRI A R 2 M SO AR T 5 YR YT
AR HIRIT SR A E AR T PR A e
T3 B %) BB 38 N BE T R B R 2K F LU AR
FHUS Hy g T A 28 2 1 1 DA O AR BT PR <A 5
TC7 T2 R 25 Y047 A () B0 TE 1 pil 2 B AR T AT
AL . BTN 25 %) (anti—epileptic drugs, AEDs)fY &5
YEM 2 ]y ph 5Pk T V5 28 sl W 1o 3R B0 B
HE ) RGINHE T B, [HE , AEDs 16 & 45 AE 1 i
WhBR S 7 A TR AR VR T PR IHG A ) e 24 9 1 A 22
BE T PN 32 S 5 A [ R ) R AEUK O T
SNIIHE N KRR “ BT RN G B, H LY
AEDs AN R SR 5E I, Hoph g PEnl i s R K
ANAT 3 A AN 8 Bl R S R D, SO AR
B9 AR FH S 5 0 B R R45 R Y DU 15 K (4
IR 24 5 s B i)

28 d WAEFHIKE -2 4] 28 d T R -PTA &7 &2

1 :SMC (secondary motor cortex, iz 3l )2, x400) ; CP (caudate putamen, B4R 4% ,x400) ; HF (hippocampal formation , 1 & &5 14 ,

x100) ;SN (substantia nigra, % it ,x200)

B 1 PTAX/MNREMEHEE BRZ.EDEHRERNARLEHZIEHE)
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PR A0 23 1 41 Pk 5286 -PTA 2

28 d A R -2 AL

28 d EEFHEIRIE-PTA = 7 2 41

¥ :Pons (i B ,x100); CB (cerebellum, /Migi ,x200) ; CVH (cervical ventral horn, 5 i £ , x400)
2 PTA 3/NREEH NEEERSBERT A NALRLESHNFMmHE)

F9 REBRXWH PTA /MR EBEIARRAEIGEE

12 5 (0 B M0 (25,73
am n i b " Wt
2 H 4L 6 0.83+0.52 1.17+0.52 5 0.20+0.45
PTA 41 6 0.67+0.41 0.67+0.52 6 0.33+0.52

F 10 28 dEEFEXEH PTA X/NRE AT A KR AE
4 1R R M (xes, )

ikl n G i 1% i I s
25 HA 6 0.67x0.41 0.7520.52 0.50£0.55

PTA & 7 &= 4 5 0.60+0.65 0.600.65 0.200.45

Il e N O i 2 B P O L P T R AR
— 170 AR B AP A< 3 T 58 HE R 9 R 1 5
287 RE U K I Sh Wi sh-P- i AR D O AR s
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JIEL BB 400 74 A P % 22 L Je RE AN 502 (5 i B Y 380
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— e FREPR 2SR 1 2 3 e A R R ST R
PTA LUK 4 4 2 5 B 52 AR ) 4t 25 25 oL T %

/I BRI A 5 7 A T S T A 4 5 (R
AR5 k| 5 AU /D R B ) B 7R 3 T R 45 2
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A 25 2 ) VT e 2 B WA R AR ik s
Z)e AL BRI AT, 28 d FE &I
fie e AR 2 oA R AL 0 A B e e B K
KERNRE; 5 IR Z 2R HZ
AR T R T ST BRI AN B AR UL 2 W) 1
PEEF O PTA $.57(2 o/kg) M 28 71(0.08.0.28 .1 g/kg)
25 /N R FR IR LTF 138 B A5 A1, {H R DL Ak
KR, 55 AABRARG B G250 52
JE AL ANEA s 4R 7% PTA AT REXT /N BRI i 27165 fiE
TIAETE— & W BEARAE L (FOZ AR 8 A BE e SO
Z5FEME, HAN PTA BRI(2 o/kg)fEZ 245 8 h 4,1
15 Y B R E Y SAB% I U T AE T d FT14 d
S SAB% BT N H 5% A4 R TS T
2R KRUNE BT UL F PTA(L gke)4h2h 28 d )i
SAB% & T A B4 250, 0 5 a8 (AL R IR E ST
2 R SAB% BB Y 25 1] TAEICIZRE DT,
RSP vt B B 1) SAB% T i B AN BB Fifk 132
“a3 [ TARICICRE " 1 5, XA I AL T
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BE RS B PTA KX LA 454 77 A4 3% i 5 1
PERT . DRt FRATTHE DI AT Sy 2703 1% W] B BH 7 & B
ATREAZE . (1) PTA L RMMEAR U3l ; (2) 5 PTA A
K — i PE DD RETE AL 5 (3) A b o oA 78 o ) S
ZE LB AN AR 1X 8K

25 LPTIR  TEARWE G 4 25 B BT R T,
PTA 25X B /N R A 35 i A 22 5 1 ) B s oA
XoF /N B A I R A 2 2 e AW AR T A S s ]
A B AT Sy 27 KT e 0 T SO AN A

£ % STk
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