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HER:BBC ARG T AL EDD KRWAEREMSE b, ThH ¥4 REV,BBG o1 2 7 )k D 5
MRS A, R ES RERMES RRB, EERY BRI, e i E R REY
B, WEERE T ,BBCMHEMAETHEDD KA BEINEWE TN RERG, £MHERKXNA,BBC fn
P25 7 E9E DD KB dfn 7 o 5-HT DA NE &K F, % 9% % ot A7 Western blot %5 & % #1,BBG ¥ [& ki &
P2X7 NLRP3 % #y 5% 3k , 3 #n PSD-95 SYN1 .BDNF # % ik . 4518 :BBG # & i£ #] #| P2X7/NLRP3 % fn i
N AR, - PR EWERELS NLRP3 X N Ky R HE NTRGETFRBAEAXE S
PSD95 \SYN fr BDNF th % 3 & & 15 # £ R 1E F o

[X@R] PRXEANMEBETRAE T/ BRERFGERNENEHZIREAIGE A BRFEHFLWN
A ; R AT B KBS WA R

[hESFEE] RI6S [ XHkEREM] A [XEZHE] 1003 -3734(2026)11 - 1200 - 13

[E£WB] HdaAARBEAS AL TR B (2025))90061); # F /74 & R B (24B0342;23B0360) ; kK # g XA F AL F B H A
(kq2502215) ;¥ 8 4 & — MR B (w20243097 ) ; P B A 50 H S A A XA X E B R ETL LR ERFT AR T AL L THRA
(24PTKF1013)

[EERN] EZ8B8E, %k MEHALE, TEZAFAZBEAA, E-mail: 2537691234@ qq. com,

[BIREE] " H2L, 3, 9EHAR AL S @ PEHHEHEH. E-mail:1217983755@ qq. com,

[DOI]10.20251/j. cnki. 1003-3734.2026.11. 011

1200
Cy" PEHMBRE 2026 F55 35 EF 11



Chinese Journal of New Drugs 2026,35(11)

Research on the mechanism of hippocampal CA3 synaptic plasticity
in diabetes mellitus with depression based on P2X7/NLRP3
signaling in microglia of the DG region
WANG Ting-ting”*, ZOU Man-shu®’, GUO Hai-peng’, YU Xiao-shi’, ZHANG Yao’, XIANG Zi-xuan®
SU Hai-long”, WANG Yu-hong®’, HAN Yuan-shan'**
(1 The First Hospital of Hunan University of Chinese Medicine, Changsha 410000, China; 2 Technology
Innovation Center, Hunan University of Chinese Medicine, Changsha 410208, China; 3 Hunan Key Laboratory

of Traditional Chinese Medicine Prevention & Treatment of Depressive Disease, Changsha 410208, China;
4 Community Health Service Center of Hongguang Street, Pidu District, Chengdu 611730, China)

[ Abstract] Objective: To investigate the mechanism of the P2X purinoceptor 7 ( P2X7)-NOD like receptor
family pyrin domain containing 3 ( NLRP3) pathway in diabetes mellitus with depression (DD). Methods: Sixty
Sprague Dawley (SD) rats were randomly divided into six groups (n =10 per group) : control ( Con) , diabetes
mellitus (DM) , depression (Dep) , diabetes mellitus with depression (DD) , positive drug [ metformin (0. 18 g-kg™') +
fluoxetine (1.8 mg-kg ') ] (Y), and P2X7 inhibitor [ Brilliant Blue G ( BBG), 30 mg-kg™']. DD rat models
were established using 4 weeks of high-fat diet feeding combined with intraperitoneal streptozotocin ( STZ) injection,
followed by 4 weeks of chronic unpredictable mild stress (CUMS) combined with single caging. Rats in the inhibitor
group received daily intraperitoneal injections starting from day 15 of modeling for 14 consecutive days. After
modeling and drug intervention, behavioral tests (open field test, forced swim test, Morris water maze) were used
to assess depression-like behaviors and cognitive function. Serum levels of norepinephrine (NE), 5-hydroxytryptamine
(5-HT), and dopamine (DA) were measured by enzyme-linked immunosorbent assay ( ELISA). Immunofluorescence
was performed to detect hippocampal P2X7/1ba-1, NLRP3/Iba-1, postsynaptic density protein-95 (PSD95) , and
synapsin-1 (SYN1). Hippocampal neuronal damage was assessed using hematoxylin-eosin (HE) and Nissl staining.
Western blotting was used to measure the expression of P2X7-NLRP3 axis-related proteins (P2X7, NLRP3, apoptosis-
associated speck-like protein containing a CARD (ASC), caspase-1, interleukin-18 (IL-1B) and brain-derived
neurotrophic factor ( BDNF). Results; Both BBG and the positive drug effectively attenuated the loss of body
weight and elevated fasting blood glucose in DD rats. Behavioral results showed that BBG and the positive drug
reduced immobility time in the forced swim test, increased total distance traveled and total activity in the open field
test, shortened escape latency, and increased the time spent in the target quadrant in the Morris water maze.
Pathological results demonstrated that BBG and the positive drug ameliorated neuronal damage in the hippocampal
region of DD rats. Biochemical analysis results indicated that BBG and the positive drug upregulated serum levels of
5-HT, DA, and NE. Immunofluorescence and Western blot results showed that BBG could reduce the expression of
P2X7 and NLRP3 in the hippocampus, while increasing the expression of PSD-95, SYN-1, and BDNF. Conclusion:
BBG exerts neuroprotective effects by inhibiting the P2X7/NLRP3 axis and hippocampal microglial activation,
thereby ameliorating neuroinflammation and abnormal NLRP3 inflammasome activation. This leads to increased
expression of synaptic-related proteins (PSD95, SYN) and BDNF in the hippocampus.

[ Key words] P2X purinoceptor 7/NOD like receptor family pyrin domain containing 3 pathway; diabetes

with depression; synaptic plasticity; adult hippocampal neurogenesis
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JE AT R A 2 58 43 B BT o 3X R I RE AT UH R T 2 il
PRI, A 475 4 TN 0 1) 0 RS2 T, 5 7 ) S ) gt
e Gy JEANE U LA 5 3 A B S R, A0 B - -
B b R % R SRR A

B IR 45 5 5 AL 45 H 5UFE 52 1K 8 1 3 (NOD
like receptor family pyrin domain containing 3 ,NLRP3)
S i v e IR R A NA, T A TE T /N B A
Mot A g e AN A LR B R A, NI
RP3 A Sy — 7l 240 1 P A% SRS, U0 LR AR G 43 1
H ORI 03 A0 OC 70 74850, B NLRP3 % P A A 4
BEFBE . WOF T, NLRP3 48 PEAK fil 'k 22 R 28 40
JL PR Y 7 A R B B3 S TR B, S B
JEAEME . 2GRN NLRP3 ¢ V{7 1k 9k
BT 22 b s U5 3l W % 1 s A B vh B R R T
B o BR NLRP3 S P/ A I 4 28 5 1 1 22 40
17 , T 68 J2 W% IR JF & 0 BB 4 ( diabetes mellitus
with depression, DD ) ¥ 7E W) IR 97 40 45, 104 HE 32
& P2X R[] # B F 1838 7 ( P2X purinoceptor 7,
P2X7) , i i 5% 48 NLRP3 58 P4 /)N 1A I K 48 1 ifg-1
(caspase-1) & & ¥ 7 H 4> Z-1p (interleukin-18, IL-
1) A1 IL-18 (g st rp R G BEAE 27 0 DD P i
PRI 5 8 58 IR S vy 22 ) /Y 1E AH 5C #E & W, P2X7/
NLRP3 {5538 #% ] 8 /& DD iy AT 5E3R 7 A .
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TG HE ] 60 HSPF g ff M SD KR, 74 5T i 18
[l 180 ~200 g, H i /1 3 52 50 ik L0 s ) A R
O R, S Bl W A 7 U AT IE - SCXK (3 ) 2021 -
0002, 52 46 s 9 fifi & 4% UE 5« SCXK (3] ) 2019-
0009, fIFFIEAL (25 £2) C, MMM (50 £5) % ,
12 h WIS 528 o AW TE AR5 W) g v IR 25 R sh i fe
PR Gy 23 b (W 4it45 . LLBH-202303150007 )
2 #HY

P2X7 il 7] (BBG) Iy T MCE 2~ &, 585 : HY -
50697 , AR A 4 T AR 4 30K LA 4 24 58] B Dy 30
mg-kg ' B0 A BBG KA 10% DMSO
40% PEG300.5% Tween-80.45% saline, &%), Fi i
B3 mg e mL TR I I . AR R R PG VT Ml 4
(#£E Patheon France 2 &l , [ 24 ¥ 5 J20130010) ,
ZHRUICR (A 52 AU 250 JB A A BR 23 ), 6 24 i
5 H20054790) X5 1 1 W) g Hb B 24 2 5 — B R B
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Bt , SRR — F OB FNER IR SR PE 7T Je 288 N 2 0
TN K 7820 5 e, S — H XUAK 0. 018 g-mL ™" |
FPEIT 0. 18 mg-mL ™' . KEHFREL 1.0 g Sl L
LAY R VAT 100 mL A FEER K A B 1% 1
P SR
3 KA

# R4/ i 2% (streptozotocin, STZ | Jb 5 8 3K 5 B}
AW A, 5. 506J022) ; PEG300 ( MCE 2% 7,
"5 HY-Y0873) ; £ H 15 | JIf & ( norepinephrine,
NE) .5-¥2 0 % ( 5-hydroxyteyptamine , 5-HT) | £ & %
(dopamine , DA ) B 15 #2952 128 571 & (2D 3 B i A=
YR8 A IR A, 525 4 5l O E-EL-0047 | E-EL-
0046 \E-EL-0033) ; 11 2£ 9T %t — PL ( 3£ [E Proteintech
8w, B9 :SA00003-2 ) 5 BAR i 48 1k 9 i ( horserad-
ish peroxidase, HRP) 1l £ i % — 9 ( 35 [E Immuno-
way /> F], 485 RS0011) ; P2X7 #{ & . NLRP3 #i {4k
(Abcam 2\ &), 585 : Ab307718 . Ab4207 ) , H T-#H &
TiE S5URE 25 H I (apoptosis-associated speck-like protein
containing a CARD , ASC) i ( RN Z 1 #E T2 A |,
185 :A1170) , caspase-1 $Fi{& ( 35 [H Proteintech /@],
%5 :22915-1-AP) , ZE fih % (synapsin, SYN) 12 fih )5
% FEF5 1 95 (postsynaptic density protein-95,PSD-95)
Pk (3£ Affinity 2% ®), 5% 5 43 5l iy 6531286,
7844913) ; B 145 45 5 1& Bt /> T 1 (ionized calcium-
binding adapter molecule 1,Ibal ) 14 ( 3% )5 4= ¥ Bk
HARAF, ]85 AF301643) .
4 U

SWIAT 95 o3 i B B8 (b AT AR 52 ) B 3K
JEA BRTIE A A, B 5 : LabMaze ) 5 42 ¢ (K £ T el
PRAX (SE[E Perkinelmer 23 H] , # %5 : Enspire ) 5 5 2%
PRV VR BT O HIL (T R IR A 6 A T R A R ]
TS LS30R ) 5 i85 i AL B2 ( H A Hitachi 24 7], 85 .
HT7700) ; & G2 41Y) b iR & 4t (£ [H Perkinelmer
N, S Vectra) 5 7 BER O R 48 B
(T8 Zeiss 2y w], A %5: LSM800 ) ; 4 M EI il &R 4¢
(£ Bio-Rad /3 w] , #15: MPTC) .
5 MERBIHZIMEPRE X RERGE

SR 7k SPF GUlfkbE SD K
B 30 0 MR R S d S, BE ML 20 Sy T H R R 20 (20
SO FIE IR FR4E (40 H) o IEE WA KRR S T
it Gk T e A ) R 2H O B IR R s AR AERE (67 %
SERARE + 10% 353 +20% FEWE +2. 5% JIH [ # +
0.5% RHFR % , high-fat diet, HFD ) , r4E 4 J& , 1] 1F



WAL o R AR R IR SR 25 S B O 1 S
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YT AREEK 12 h, B STZ TFE A . 15
JR AR SR 4 h B SRS EE AR IR, 3 d R LR
AR 8 h 10 IR Rl R Dk ot G 0 RG2S I o AR
S B 75 1 I BE A = 16. 0 mmol - L™ (1 3l 4 90y i A
TS F) T PR A A B

BE 5 , %o & B R PR DR BRUZEA T 82 P it AN
T %1 )7 3% ( chronic unpredictable mild stress, CUMS ) |
TS ) A RRRE AR Y, S 36 mh SR B I 9 T X A e
(8 h) Je (1 min) {7 (45°MH4F,24 h) b
(1 min) ERAE (24 h) JHEEOR(12 h) KK
(5 min) FIZE T (8 h) % 8 Fho BLEIYIE], BT 41 3h )
By e G ) 37, R R BE LB IR 1 ~ 2 Fhofil o7 X, HoAH
B2 d gy AN A R A N R Ak
28 d, E A IS R K R 3 S 0615 e B AR K
PR E 16T R S 0 5 38 I DK S B B [ ) T A AL
F BT , DA ST BRG F: 2 4VAISE C RURE R
6 LWHAEAREH

Vo A R PR A TR ) R B 4 R S i N S
M ARELBEAIL 232 4 41, 23 50) S W DR 20 % PR s 5
FAWARAE (FHME 25 20 ( W XUIK + 9875 7T ) .BBG 4
il FV2H B 10 H o B IE R 1 3R R (20 2D By IE
WA AR AL, B2 10 H o R IR ZH HURE R e
AN, HARH R RIS 4 G CUMS & il 44l
EBOR ., Horfr, B 25 41K BUIE 45 F 0. 18 gokg '
U FRUNCA 1.8 mg-kg” PHIT, BBG 41 T AR d 15
TEURTE I HE 5 (30 mg-kg ™), gd , FLAx 45 2 T A9 45 1
PUEHER K (S mL-kg ™) 38522 i IEH 4LABIR
MRS A TR 2K, L ETA AR
HESEHE H 4525 28 d,qd B IT UG I E) 5 18 M iR AR
CIECE AL S ACIEI 7SI
7 EREFNE RS mEER

PR TSRS - DN d 35 JF Gy W00 K o i, A [
— I ) AT I R IR AR (%) = (d 63 AYfE
Fif - d 35 iR BE) /d 35 B TR SR

23 I UBEAG  < 4G 0K d 35 TF 4, 4 S [ A2
) HEAT 0 B o R BUAE 8 h T, A R I B 4% )
FEARMIN , 35 250 — W LW, A I AR I 2 vk,
BOPHEAE N RS R, G55 H 75% W6 R 45 K
BB JRIH 7
8 1TAHZEEM
8.1 H I B KEIKLA 40 cm x80 cm x 80 ¢cm
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R 0 AR T o, ISR R R 25 AN IEJT B /M, B A
115 2 30 s, 10 5 HoA% T 2R 5 min YR BUSE 2 R 2
FUEE S, T — O A ] £ B 48 A8 A 01 it
LB 0k b HE R R AR TS
8.2 GSRIBMFIKEW K BEUR A S 50 em, B2
20 em, KIRZ) 40 em (7)355 B 1B #F: fif 7K &5 P, 20 @ hE
1 min, 32 58 HAE T 2R 4 min AR B9 Sl ) (R B
PTR80S R B IR S i S AR 3 ) , B
fY 22 8] FH PR i 1~ B O, SR A BT 3
8.3 Morris KE'E JK®EE N 1 ADHEIE KM,
A4 AR IE R U], R R SE 4 d
ARG BRI A KM P, LR BNK T ¥ 6, H
G RO BARFFAAS o d 5 B AT 2 7 3T SE 5
KW N EE 1 ZIRICAK S, il 3¢ 60 s NERE]F- &
AUIFE], d 6 mfEAT =S IR g, M E KT F 6,
K sh W N EE 1 ZBRICA K il 5% 60 s PR BLTE 5
-3 B R G R B 452 B 30 DK I T
9 HEARKESLE

TEAT R I EE R E , KRB ip 1% 1% B 240
SR, 15 59 700 48 8 50 mg-kg ™' UEAT E SR IM, K
WL 58 JBR , — BB 0 2800 E T 24 B AR 7K R0 22 3R TP 1
Ja o B AT 4% 2 B W RS WP PR A, TR
PR A9 CAI o — TR H AR VK by B i T2
2L, FWA A, BB R - 80 CREANIR KA R,
JH T B BX A 5% W% BfF 1 22 ( enzyme-linked immunosor-
bent assay, ELISA) .Western blot £l , I &EZ 4 C |
3000 r-min ' B0 15 min J5 , B E 35 T - 80 C - 7%,
10 BOALREFYR
10.1 AR ZE-fR 4 ( hematoxylin-eosin, HE ) 3t &
K R BT 2N 4% Z2 5 B E o JBC A 5 22 B A
A SRV (5 pm) 5, B U0 R B AR Ok AL,
WAL HE Je o JBUK B R 5 W4 D CA3 X 2 21
3 (A
10.2 BERFE AWMU ABEE, & TR
et ZRRKUE L WRE L IBK BB VB A, WL
1 CA3 X H A 1L .
11 ELISA £

M\ =80 CHUH 432 4 (Y 1fiL 3 ,5 000 g #5.0> 10 min
O 2 T T WO, RS 000 g 200 10 min UP R )Z
VG ML AR, AR ELISA XK &, A% I
LA BRI 3 S-HT (DA Al NE &4
12 EHEE

TR AR5 BRI B, 280 IR S R
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7. RV Sk BBURRG , TS IR U v ES 4 2. 5% I
T T UBEARAS AR R LU IRAE 2. 5% T
B 3 h J5 o 0.1 mol- L™ B R ZE ph Il 20k 3 1K,
1% PSR ALk (BRIR ) B4 1 h,0. 1 mol - L™ B AR ZZ vhifk
BRUE 3 UK, R 3 9B 7K, Epen812 B S A4 iR £ 481 5]
15 100% T 1: 1 EL R 2 ~4 h,Epen812 M M I
£33 R 950 A0 3, LKB11800 7Y 1% He AL A& B L5 fi7
LKB8800 R U) i ML VI -, 28 1 1R Bl | 1 1R 45 WL 2
ety H — 7500 %135 5 i 55 AR o
13 HRERHIELR

TR A D) KRB R 2 R BRI
15 min, $X 5 F 6K Z B2 (100% 95% 85% . 75% )
B HE K , AR 5 min, 425 AR PR E B )
RS ESE 3 min, B H 5 H PBS i3 (3 IR, Bk
5 min) . HEEIRCEHEY A BN 3% H,0,,
F K E 25 min, 250 J5 H PBS iU, T K
A3 JE TN 10% (L 2 1 3% 3 30 min, #2365 )5 1%
JE YA B LB — B, BT OK B & 4 °C
FERUR T 7 =l 1S AN ST ) | B = 7 5 0 i
T E 30 min, 5 PR 440 LI N 50 ~ 100 wL
TSA-FITC et T/EW , iR #OLIEE 10 min, 5 U
R R ET I xirERP M &S kBE . 7
WEHMAFEELZWESE 2 F—di 5 40, L BRE
T VS FE ) ZH 4 % hn 50 ~ 100 pL TSA-CY3 3,
TAREW 2 RO E A 10 ming 3 VB T )5 % &
DAPI {1 3 [# 5] , 38k 6 B 5 854G

F AL A S D) e B SE AT PR AR B, B
TP [ PSDI5 (1:200) ,SYN1(1:200) ], F 4 C
W E R, AH N AR Bt (1:100) EEEMEF 2 h,
DAPT YL A% , 3 Jin e ¢ 6 ¥ KR Ja & F, A0 R,

A 5 B

R RABER %
23 f Mg/ mmol-L!

.10 1 1 1 1 L 1
Con DM Dep DD Y BBG

Image) 4 1F 43 B PSD-95,SYN1 A28 G5 i .
14 Western blot #& ]

B VRAE R S 41 2, in A RIPA 24 (in A
1% 5 40 ] 57) PMSE) v, 72 ¥ URAIF I A 58 4>
IR B | AR B 455 oR 5 T2 R BS 0 ML 12 000 v min ™' B0
15 min, BF 35 8 F ORI, AR 48 BCA 2050 &6 W
56 00 2% 2H K BRI S 2 D R AR R R AR i AR
FUFER EH S =R 3 pg-pL ' MEA LHWR
& o AR EAS (8] 43 7 £ 28 JH AR v B i e, o
T InFE CHLTK e JBE P B— 4T P2XT7 (121 .000) |
NLRP3(1:1000) ,ASC(1:500) . Caspase-1(1:20 000) .
BDNF(1: 1 000) . B-actin(1:20 000), F 4 C i$ 7%,
d2 JH TBST ¥ 3 ¥R x 5 min, JITA—HTAH LY FltJ&§ —
$r(1:15000) ,37 CHEF 1 h, TBST P, e il 2 5%
WA W B W =1:1), A7 4075% %O, ] Tmage] %
F 53 Ar 25l IR FEAA
15 SHITZESH

fdi ] SPSS 16. 0 4 % % 4fs k47 42 3, £l LA
xxs Foxo ZH R BRI ER T 22 5041 (One
way ANOVA) , W W 85 )7 22 55 Ik SR ) LSD Ka 56, J7
A5 BF% F Dunnett’s T3 #5556 .

4t

5 R

1 3 DD KRM&ERE .= MK %

5 Con 24 I %, DD 4H K BRIk Ji & i 3 P& 1%
(P<0.01),5 DD 2 b4, PH M 2541 . BBG i 4l 5
R BB . (P <0.01) 55 Con 4L,
DM #  Dep 41 #1 DD 41 K 25 1§ i 4 & & 7+ &
(P<0.01);5 DD 4 He %, BHIE 2541 . BBG 41 K [
W% R EREAR (P <0.01) , WLIE 1,

—@- Con
—- DM
—&— Dep
-¥- DD

-@-BBG

Con: XF HE 2, Dep : S ABKE 2L , DM : B IR G 41, DD 5 IR G H- R I ABKE AL, Y : BH 25 41, BBG . P2X7 32 {& 41 il 71 41,
B 1 ~10 [fl ;45 Con ZHAH X ,a:P <0.05,b:P <0.01;5 DD ZHAH [f,,c:P <0.05,d:P <0.01
1 A2 R BRI o o 2 i s AR A1 B (n = 10)
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2 ¥t DD KRBT AW R M (P<0.01) ;5 DD ZHAA LY, BA7E 25 20 F1 BBG 41 3] 551
2.1 FIBKEWER 5 Con 4IAHH,Dep 41 DD 4 21 K BRI 2l SR S B BN (B e v 25 L T B
TEW™ 3 v 0 1% 2 5 IR RS Bl S RO 3 e SRECRFE RN (P <0.05) , WK 2,

A 2500 B 20
2000 | sl

g X
& 1500 % C
e X 10} b b
s b 7

2 1000} g
R b R
o - |

500 | l—T—|
)}
DM Dep DD Y BBG Con DM Dep DD Y  BBG

DM Dep DD

A 1 Bl SR B 0 By SR RS 5 C BT UK R 1] 5 55 Con 4IAHTEE ,a:P <0.05,b:P <0.01;
5 DD Mk, c:P <0.05,d:P <0.01

B2 SR BIMAFEAT A O LL L (n = 10)

2.2 KEEZBWER ALRE BRI g ORI E] ]2 I 65 5 R RO
KR 5 B R R Zh Y 4 5 > Dhfig . 4R kB, 5 B I 1] A EL 1 25 M 22 5= 5 5 DD 4 L, BH
5 Con M LL, Dep 2 DD 21 J6HEVE IR I R AE A PREZG 411 BBG i 77 2 K B 1 22 gk o5 R 301 10 . 4 ol
(P<0.01),60 s N RS- 5w EOR /> (P <0.01), (P<0.01),60 s NS5k Z (P <0.01),
JESF- 15 45 B IR R] L IR (P < 0.05, P <0.01) , 17 DM J50op-£5 5= B I () Lo 1 B JE 8 25 v 22 5 (LIRT 3)

A gor B asp d Cas
d

b 2} X 20}
Q60_ b ﬁ ‘ ‘ E
S =15t =15k
2 H15 215 a
Aot d 4 & & T
& <€ 1t b b a10f
0} || o B

05| ﬁﬁ = 5|
0 — 0

0
Con DM Dep DD Y BBG Con DM Dep DD Y BBG Con DM Dep DD Y BBG

Con BBG

A TEAALUAT B AR 0T 5 B 28 MR R JFE & ZE MO B C &8 MR R JEE B B BR A5 B BT ] % 5 D2 LA AT AR R P 14 5
Y5 Con 41HI1L ,a: P <0.05,b:P <0.01; 5 DD 4141k, c:P <0.05,d:P <0.01
3 HARFONFREREM (n=10)
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2.3 RBFKRELIELER 5 Con 41AHEL, Dep 41 . 150 -
DD 25 K L7 55 38 7 vk S 56 b 7 S Sl i ) S 2 A K b
(P <0.01) ,Dep 2 h i 1 18 411 HL G W 35 44 22 5% o 1] b
55 DD ZHAH L, BAPEZ5 41 A0 BBG 4] 55 2 £ A 3l iy £ ) ,
] I 58 45 465 (P <0.01) , LK 4, Kk sof T
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