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[ Abstract]
chronic urticaria (CU). Methods: The 36 SPF-grade 6-8-week-old female SD rats were randomly divided into a blank control

Objective: To explore the effects and mechanism of the modified Danggui Yinzi on "itch-anxiety" model rats of

group, a model group, a positive control group, a low-dose modified Danggui Yinzi group, a medium-dose modified Danggui Yinzi

"

group, and a high-dose modified Danggui Yinzi group. A "itch-anxiety" model was established by intraperitoneal injection of a
suspension of sodium chloride and aluminum hydroxide and ovalbumin, combined with chronic unpredictable emotional stress
stimulation. After successful modeling, rats in each group were administered drugs by gavage. The positive control group was given
intragastric administration of the drug solutions of cetirizine and fluoxetine (2.08 mg-kg"-d" fluoxetine, 2 mg-kg'-d" cetirizine) ,
the low-, medium-, and high-dose modified Danggui Yinzi groups were administered traditional Chinese medicine at 1.44,2.88,
5.76 g-kg', respectively, while the blank control group and model group were given an equal volume of normal saline. All
interventions lasted for 15 days. Behavioral changes were evaluated by the elevated plus-maze test (detecting the percentage of
entries into the open arms (OE% ) , the percentage of time spent in the open arms (OT% ) , and the total number of entries into the
open and closed arms (TNE) ) , the open-field test (detecting total activity ,average movement speed, and latency to enter the central
area) , and scratching behavior observation. Pathological changes of skin tissues were observed by hematoxylin-eosin (HE) staining
and toluidine blue staining, while those of amygdala tissues were observed by HE staining, Nissl staining, and immunofluorescence
detection of ionized calcium-binding adapter molecule-1 (Iba-1). The content of immunoglobulin E (IgE) , interleukin-33 (IL-33),
histamine in serum and glutamate in the amygdala was detected by enzyme-linked immunosorbent assay (ELISA ). Western blot was
used to detect the protein expression of striatal-enriched protein tyrosine phosphatase (STEP) , N-methyl-D-aspartate receptor
subunit 2B (NR2B) , calmodulin-dependent protein kinase II (CaMK I ) , phosphorylated CaMK II (p-CaMK Il ) , mitogen-
activated protein kinase (MAPK) , phosphorylated MAPK (p-MAPK) , nuclear factor kappa-light-chain-enhancer of activated B
cells (NF-«B) , phosphorylated NF-«B (p-NF-«B) , and postsynaptic density protein-95 (PSD-95) in the amygdala. Results:
Compared with the blank control group, the model group rats showed obvious anxiety-like behaviors (decreased OE% , OT% , and
TNE, reduced total activity, slower average movement speed, and prolonged latency to enter the central area) , increased scratching
times, obvious skin inflammation and mast cell degranulation, severe amygdala tissue damage, increased glutamate content in the
amygdala, and elevated levels of IgE and IL-33 in serum. The expression of STEP, NF-«B, p-NF-«B, NR2B, MAPK, p-MAPK,
CaMK II , and p-CaMK II proteins in the amygdala increased, while the expression of PSD-95 protein decreased (P<0.05).
Compared with the model group, the modified Danggui Yinzi group of each dose had increased OE% ,0T% , TNE, total activity, and
average movement speed, shortened latency to enter the central area, reduced scratching times, alleviated skin inflammation and
mast cell degranulation, relieved amygdala tissue damage, decreased glutamate content in the amygdala, and reduced levels of IgE
and IL-33 in serum. Moreover, compared with the model group, the low -, medium-, and high-dose modified Danggui Yinzi groups
showed decreased expression levels of STEP,NF-«B, p-NF-«B,NR2B,MAPK , p-MAPK, CaMK Il ,and p-CaMK Il proteins in the
amygdala, and increased expression of PSD-95 protein. There was a significant dose-effect relationship, with the high-dose group
showing the most significant regulatory effect (P<0.05). Conclusion: The modified Danggui Yinzi has a therapeutic effect on "itch-
anxiety" model rats of CU. Its mechanism may be related to regulating glutamate metabolism in the amygdala, modulating the STEP/
NR2B/CaMK [l /MAPK/NF-«kB pathway,and regulating the expression of PSD-95.
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Fluor 488 it i 111 F ¥T %t 1gG (1:800) = iR WF &
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(LSD)-rki % . P<0.05 K27 BA G5 L.

3 &R
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Table 1 Effect of modified Danggui Yinzi on TNE, OT% and

OE% in rats of each group (x+s,n=6)

x| &

am “JT . TNE/K OT%/% OE%/%
mg-kg

S 16.3344.59  17.17+7.43 19.25+9.47

R 2] 0.67+0.81"  3.19+2.38" 3.10+1.48"

FH A 25 20 2+2.08 7.00+2.53” 12.58+3.60%  14.87+5.54”

PR FEA 1440 2.17+1.947  4.35+1.80Y  4.09+0.93Y

thZrp F 4]l 2880 7.33+3.01%  12.12+6.69 12.1542.56%

thei A 5760 13.83+6.43%%26.77£10.50>) 20.84+5.56%

TE 525 4 HR U P<0.05 5 55 BT 4 85 Y P<0.05 5 5 B 25
2H P P<0.05(F 2-F 5 7))

S
H
A B c
= = = \';.i_——:‘»j
I |
D E =

TEA S FAL BRI COHTEZS 4L D-F P 2548 rp e 37
48] 2-FE 8 7))
Bl HEARFMAANEAXRBERTFEERHNYTH M
Fig. 1 Effect of modified Danggui Yinzi on movement trajectory

of rats in elevated plus maze test

(P<0.05), FHPE 2520 rh 2 e g o) 2 408 AR W
I/ (P<0.05) . 5 BHYEZ5 9 20 LA, v 24 s 5] i 41
% g BB MOF 3 5 R B RS i (P<0.05) o UL
#2. K2,
3.4 X RBRARILE M 78X K BT
ML, 28 AL PR A AR 2 R B R BT K
WY 4 34 (P<0.05) , H =R A7 2 £ 2 A4L o AE BB 0
T, 4o PIOAT 23 0 i B AT A8 e, ik 3R Wi AR R
JUR PRI R ™ AR R A A, 45 4A 2 AL B IR
UCE W] ek 2 (P<0.05) . S FHYEZ Y i, h 2l
i 0 i P R PO BT ik ik /D (P<0.05) o LR 3,
3.5 AR R IR ZUR LAY 2 HE Yol
TR AR R B 3R K | B B 2 R T A SR L A
MIHED K% HA Y . 2 R4 MLZ R W], 40 i P
SHLI Yy o 38 5] 5 R 2 A Y 4 SVHESI B 5E G DR
SR Y RIR LT, LB O, L) A | R A A A
EH . 525 A R, AR AL R R R 0k 26 i 16 )R
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R2 HARFMAANEAXREHES GERP . FHERERRM (I+£5,1=6)

Table 2 Effect of modified Danggui Yinzi on moving distance,latency period and average speed in rats of each group (x+s,n=6)

2153 il /mg- kg #ah I & /mm AR /s - ¥ /mm e s™!
25 141 27 456+4 725 65.40+33.66 73.88+16.40
A5 70 24 29882 768" 241.60+64.55" 9.48+9.72"
BH M 25 41 242.08 22 060+2 757 131.30+38.70% 51.71+5.747
o 24 4% 7R 4 1440 20 662+3 253% 220.50+75.90 20.96+9.99%
o 25 v ) k2 2 880 13 9271 950 129.10+29.38 47.06+6.23%
o 245 ey ) ek 2 5760 26 249+2 962 86.13+31.817 71.57+10.02>%
| o] TN ) RS ZH R R IR R R 4 i dc e Wl w3 2, B
EayiS DEEE 2 SR AR A, T UL Jak IR ke 40 I R, 400
1IN ) A AR HUN , 557 0 10 5 75 5 e VR LR 57, 3
b b = LGNSR TR AL L AR A Y T
R - .o 5 7R L LA 20 B 3 B O
f (2 b E ‘ IR B 1 6 A 5 TR o 2 B
1 1 al £ Bk 20 M A 1 S 0 24 M
e g |V AR WIS 5 R g OigE M. WA 4,
D E F

B2 HIFRFmE & EKXRY 15X 30 T80
Fig. 2 Effect of modified Danggui Yinzi on motor trajectory of

rats in open field test

F3 HAKRFMBFNEEXRBINITARIZM (X+s,n=6)
Table 3 Effect of modified Danggui Yinzi on scratching behaviors

of rats in each group (x+s,n=6)

415 Fl it /mg- kg PR H R
k] 1.67+0.82
LA 2] 10.33+1.03"
PR 245 21 242.08 6.501.05%
L REZTY i N 1440 7.50+1.05%
e 2l ) Al 2 880 6.83+0.75%
o 24 e 7 R A 5760 3.83+0.75%%

AR HESZE L, 00 A0 K b R A 25 S
IR 5 2 AT LR B 48 A A IR I T K
FUML, B B AT e b ik W7 2, e N 2y S
T L H, 25K v 7 e 4, 3% B 4 HE B A AL
WU, 98 i 200 i T T s A /L, R R LA T SR s
B2 I 2T 4 HE B B AR 5, e € T H A v ) AL R ik
AR A I TR, 3R B2 T L R S5 44 T B, 440 L 4
YV BEEA T, RAEM LR D R 2 R A I 7S
MY EIER . WWE 3. FOEM R g 2R, = A4
R BZIR A Z b L R 40 M B B 0, o A 3 2, &
AN ) Uy R R W oS S I U R TR
KR, B REREC, JOEW. 554K,
- 128 -

AR REZ, BOF R EE R
B3 HPRFMBAAMNBARREFKARARELZTHHMW
(HE, x200)
Fig. 3 Effect of modified Danggui Yinzi on pathological changes
of skin tissues in rats of each group (HE, *x200)

TE = A7 Sk 7 A JE AU A I A 440 L 20 € 37 Sk 7 M 0 4
Kan i
B4 HPERFMBRANESAXRREKRARQRELTRRMm (P25
i i , x200)
Fig. 4 Effect of modified Danggui Yinzi on pathological changes

of skin tissues in rats of each group ( Toluidine blue, x200)
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3.6 XBAKRBRECHALHHATLE K
ST R A — AL R TS R G
B 45K, BB A TS A G E R R H
Xof LR | A R A A7 T 2 0 IR B A ORTCAZ AR
HE 44 0T, 25 7 4R BR AR Ml A5 442 440 MO 285 R
0 R AZ R /NI — % e o A 34 50 B A0 i T
TR EL A8, 40 ML HE 5 B8 %5 7 o R 7Y 4 At e i, 4
A2 [ 4 e € i R LR 25 A O, 4 e 5 e €6 AN
By, 40 M HE S0 2 AL, v 0 R AE AR . Y IEIR T
% HP AR L, 20 vk B A 4 A 11 45 T D 4
i HE 50 i A, AR AN IR T A /D 5 o 7
20 40 i TE 25 22 30 1E R, AN A2 R A0 S G £ T A
A M HES A, S RE 40 MR I SE AT e . Yt b IR
WES, RGP EER, SRR Z&T
WJE IR/NMEY 5140 A B 2 BB S 585, 40 i i
TR W J T BB o R RN A A A 2 T A L )E IR
D WL HES B AN A M N R 3 5T B Ay K 2
PR SEHE A0 M A AN TR A B s AN, I T P 2
MR s, S Az R W%, HE
22 Y IR bR R 2 KRR A 4 T Bl
JE ER /N A B 4y s A R A 8 . e AR S KT
e /MES R N 2, 5 A 34 22 57 B 3%,
Hh 35 2 05 B T 4L RN BE R 24 4 Y e G/ R B R A
I, B Z TR E S0k FH. K6, g
JEAE A 1 4% Tba-1 & B, 25 AL A5 1% Tba-1 bR id
14 /0N JE 5T 240 M 52 43 SR 43 A 2450 s DAPT 4 8 1) 24
REAZFLI, Merge f7x - F A R . BEAY 4] KR
547 A% /I 2 5 40 D Tha-1 9% 6 36 58, 40 i A% B 25 5+
W, Merge I/ 40 B 43 A5 Z= 0L o K L H R R AL R B
A7 A% /0N 52 o 240 T 358 43 0k O 3 SR, Tha-1 2 G 08 59
20 M K% S H LR, Merge s AN R sk o
I 2R RO A /N S5 4 T 3 Tha-1 bR e 1 /M iR
JoT 20 M TR 25 D 43 SRR B IR RN 43 3O R i S
F 4L, (EATS i X5 B 42 B 2 5, A0 43 S 1 o e R
55 . Iba-12¢ G EEIR S . DAPLYL 5T 40 i 1% JE
BIEH HEB 55 . Merge KM% 7R L /NI 5 40 i 5
JE L 40 e B 3i A , o3 A R bR . IR 7

3.7 X4l R BT TIL-33 \IgE M A5 - 4% 45 R Y
o ELISA K25 R Bos, 525 A4t i, B Al
20 1ML 1gE JIL-33 7K °F- B &8 Ft 15 (P<0.05) . 5 45 7Y
2H MR, & 4N 25 1Y IgE L IL-33 K T B B RE IR
(P<0.05), SMHMEZ Y A b, h 2 cmHlmda
IgE IL-33 7K V- W] R FEAL(P<0.05), 52 HA L,
BRSSP B T (P<0.05) . 5

D E F
BT RS (E 6 [R])
5 HPAKRFMBRANEEABRSTCHZALFTELTHNRW
(HE, x200)

Fig. 5 Effect of modified Danggui Yinzi on pathological changes
of amygdala tissues in rats of each group (HE,*x200)

: b
% A
A - B - ¢ -
5. o 2 %
D E F

Ble HERFMAAMZEXRECHARRELTHRM (JE
1%, %200)
Fig. 6 Effect of modified Danggui Yinzi on pathological changes

of amygdala tissues in rats of each group (Nissl, x200)

A B C
D E F

s B S R A AN R B 4
7 HEAKRFMBRANEAXRETCZAL ba-1 RIXZWE M
(R FEDEH , x200)

Fig. 7 Effect of modified Danggui Yinzi on expression of Iba-1 in

amygdala tissues of rats in each group (IF,x200)

AU 2 A MR 25 W 21 LA, T 2R e R A AL A

R A &R o 5 1 I IR (P<0.05) . L& 4.

3.8 XA KRA A4 STEP NR2B . CaMK I |

p-CaMK Il .MAPK .p-MAPK NF-«B .p-NF-xB .PSD-95

EARIEW 5504 LK AT

STEP . NF-«B . p-NF-«B,NR2B, MAPK , p-MAPK ,
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T4 HERFIREAIEAARMEIL-33.1gE T BB
KR (x+s,n=6)
Table 4 Effects of modified Danggui Yinzi on levels of serum IL-33,

IgE and glutamate in amygdala of rats in each group (x+s,n=6)

a1 7 1 7&4;&%?]%{@& IL-33I IgE 1
/mg-kg /pgeg /ng- L~ /ng L
2 H4 93.10+14.22 231.0£71.8  509.9+36.8
AR 2] 194.40+18.12" 687.0+303.2" 819.5+71.1"
FH 1 25 2410 2+2.08 184.00+8.22  448.2+133.2% 660.7+71.4"

PG 1440 93.63+32.89%%) 432.9+104.4% 473.7+48.8%
rpzhh IR 2 880

P AIERA 5760

60.04+25.58>%) 278.1+44.1>% 371.9+73.3>

43.83£11.82>% 278.2461.5> 348.5+74.1>

CaMK Il .p-CaMK Il & 1 & ik B 1 34 i (P<0.05) ,
PSD-95 & 1 2 Ik FRAK (P<0.05) . SHEHIZH [ dg , th2h
fi& . & 5 i 41 STEP . NF-«B ., p-NF-«B,NR2B,
MAPK .p-MAPK .CaMK II .p-CaMK II & [1 %35 34 B4
i AR (P<0.05) ,PSD-95 # (H #ik 1 FH(P<0.05). 5
FHAEZG At A, Hh 2 35l 4 STEP \NF-«B .p-NF-«B
NR2B .MAPK .p-MAPK .CaMK Il .p-CaMK II % 1%
IR B R (P<0.05) ,PSD-95 1534 - TH(P<0.05) .
e NEER
4 itig

CU B3 5 B A B8 - £ R 6, ™ 5 52 ) A=
T O RN TS o RTER X R - TR IR R Y
BT FBOA R B g I R e AL O SR A AR
I7 7 V530 76 8 BE o O R Ao R R i 28 A
FEPWI G RGPS, WG] & R
grU FE RN g5 ORI R P A U R B T B

JoR 1 A BRI T b 28 RORE I, 1 — A5 R R R
14 9 A SN R S I, B BRI R g )y
T, P P IO OTR S TR 7 A A R 4 T BOLAR A
JE T B 25 L L A8 A K 41 i 0 g 4 R 4 T N 25 5
B R T 22 R A BT, I R R R A
FEIR KB, ek PR -4 G R AT BRIV B £ Pk 48 5 T
w2 A AR AL, A 5-FR EE (5-HT) (y-2 3T
2 (GABA) A, 7E VA 74 o 5 1ok o R 2 2 g v &
HEEEEMN . HErx T RE-E R g0 b 2
1A (1) i 25 B 9 28 A HIL il RN 45 48 34 T 22 [R) 1Y
KB 45 C R A AN FE T i — LR AT

rY IS BT G AR 2 A EE S S B AR CU Y &R HL
il B AL 7T B A, AR B R A AT SR B A
b, 51 M P e B R 4 PR S . A Y JEenE (e
FE ) R & Can 45 580 0y 77 A2 &R DL Sl Sy W T
Bl 4 22 R B R Y R i ) R X i
I A 3 i R B R R R . B 3 T D e O
A RE ALY Ik, A0 A5 A TE AR, SR AR 3 W) s 3h
7 [ 45 P I A 2 L = = = I S 1 e
e IE B 80 TG 26 o 5 i 2% 4, 8 0T fig S5 3L
TR AR, SR I M R R R R ) TR AR S IR
B VG 2 B A 7E CU BB TP R B R - A
R BB ST I LA i AR L, A5 XU 7 O B AR i )
MR F IR ARARCE T RB AT, I Y
H = AT 12 R R 25 20 B0, D80k “ 25 KSR ML
FEREEE” o SR, A HA AT 5E A PR S B & W, SR T
BAEME— R 2 CUREMR  H A8 1 B 5
B4 R PR A B AR IR A R . R R O R

R5 MBAXRRECHKALSTEP . NR2B.CaMK Il .p-CaMK Il \MAPK.p-MAPK.NF-«B.p-NF-«B.PSD-95 & 0 RiXRI M (x+s5,7=63)
Table 5 Effect of modified Danggui Yinzi on expressions of STEP,NR2B, CaMK I , p-CaMK Il , MAPK, p-MAPK, NF-«B, p-NF-«B and

PSD-95 in amygdala tissues of rats in each group (x+s,7n=63)

2153 Mt /mg-kg! STEP/B-actin NR2B/B-actin CaMK II /B-actin p-CaMK II /B-actin MAPK/B-actin
2 H4Y 1.000+0.043 1.000+0.019 1.004+0.045 1.000+0.070 1.000+0.028
AL TR 2] 2.915+0.041" 2.276+0.122" 1.905+0.259" 3.150£0.273" 3.003+0.056"
BH M 245 21 2+42.08 2.374£0.078 2.318+0.271 1.806+0.287 3.104+0.628 1.273+0.046
rh 2L S A 1 440 2.047+0.131% 1.709+0.155% 1.390+0.273% 2.413+0.397” 2.590+0.253%
e 2l g S Al 2 880 1.050+0.036> 1.462+0.2927 1.110+0.011% 1.732+0.369” 2.129+0.029”
o 2l e 7 Al 5760 0.993+0.025> 1.245+0.261%"% 1.066+0.032% 1.316+0.261>Y 1.103+0.189%
21 51 4 /mg - kg p-MAPK/B-actin NF-kB/B-actin p-NF-kB/B-actin PSD-95/B-actin
EEE 1.000+0.078 1.000+0.018 1.000+0.054 1.000+0.070
TR 2] 2.625+0.113" 3.376+0.171" 3.201+0.153" 0.320£0.013"
PR 245 21 2+2.08 1.102+0.064 0.975+0.100 1.044+0.039 0.348+0.040
L REZT 1 N =) 1 440 2.313+0.092% 2.300+0.152% 2.591+0.045% 0.411+0.072%
e 2l v Al 2 880 1.433+0.036” 1.979+0.223% 1.613+0.064> 0.621+0.140%
rp 2l ey ) R A 5760 1.150+0.027>> 1.213+0.170% 1.042+0.030%> 1.091+0.219%
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STEP e WD WO W o 61 kDa

v R
—— - G — 120 kDa
o A —

o o

p-NF-xB

166 kDa

PMAPK (S . . - 0iDn
CaMKTI Wu 50 kDa
PSD-95 ” — - ——— 95 kDa
poactin  WEEDENED SIS S Gu_Da_—, 12 kD

A B L. D E F
8 HBHXRE{CZALRSTEP.NR2B.CaMK Il .p-CaMK II .
MAPK.p-MAPK . NF-«kB.p-NF-«B.PSD-95 & 8 & % H ik
Fig. 8 Electrophoresis of protein expressions of STEP, NR2B,
CaMK I , p-CaMK Il , MAPK, p-MAPK, NF-«B, p-NF-«B and

PSD-95 in amygdala tissues of rats in each group

JERAR 2 pif 7 2 T3 A J2  ME DAFT i Jo B - G 36
A S8 A S KR T 2k, U AT B
AU I v 24 550 a0 5 2O R T R AT R . FIAT IR
R 1 T € BAR 2 B2 0T o8 R B R B AT 2
HHEABE PUR SRR EH A AT R
ORI U R 22 2k 2R AN RE 22 i
Bk 9 A 3 RE TR 4 48 R B8 ) AR DA R A
B XUA 2 H PR GO, 4 i 4 B B i B e
g R | R B XURT i Ak ik XU LE L BB Y
YEHT, 8 RO K R el DR R 5] ) £ R
(I < v [ e = K G a1 A 85 A 13 1
77T E 118 S T S b 5 L <
T34, b % BE T B Ok AR 1% g B LR T TR
r S5 B 2 B8 P ER , SORS ME b BE X CU R R - 4R
JE G R R L R AR T, i CU IR YT 4R T
AT

B by 8 4 5 & 02 200 A2 B8 0 Y S B i X, 3
AR A A% A o R S AR 0 43 b i R AR R OF
Iy 32 B OCTE X W] BB 5 A AT A TR A IR R il 28
fik K A 3 5 (LTP) |, 7 AR 5 AR IS 1A 6 .
S il iR S ORFE SR IE S RER A
PR B T 2 28 il 1) B, 4% R 5 %8 fill J)5 NMDAR 45
B P BE 2 i J5 A 28 00 AR BRI K i Ca® N T A
ZE Ml )5 B, Ca™ VE i 45 A7 1% CaMK L, Hy 1 A
8l Ui MAPK/NF-«B 2 [, — % g 1% NMDAR #H

e BN BE S A2 JE B 2 NMDAR & 1, AR 9 LTP,
YE 5 IF LR PR BRI, STEP T 2 Fik T
W A AT BOR R S5 I X, R 1 78 4 28 R A
RERIHLRI R 2, ERE NS 5SFIRE %
ek P R R 1 AH DG HRGE . AR RIFSE R, Y I K
TR Ty AT AR e R A IR R AY (% h STEP,
NF- kB. p-NF- kB, NR2B. MAPK. p-MAPK.
CaMK II \p-CaMK Il & ik, #& & PSD-95 & 1 %
ik ABAE R ONMDAR 58 @454 )5 B 5%
STEP 2 & Ak A& i 1M 26 1% o 11 4% 2 iR /NMDAR %
T 5 K N ARG Ca? 5 4 I B R g 45 & STEP —
ASUH AL R Y 22 R AR L K B R AL T BT
STEP 55 NMDAR 7£ ¥ 1 5 2 1 19 2 2 v 47 76 XL 1)
P HLE . NMDAR J& FBc ik 5 8T 4 85 738
i, NMDAR 1) # 2 £k 38 0% ¢ il K & Ca™ P i J2: 51
&A% N LTP I B, 77 A2 90 12 19 OC B 36 19 .
NMDAR ¥ NR2B W 3 i % 1k 35 AL 78 7 9 X 3
ORI AR SR REAT S TR AR P A 2 A9 BB E
{H STEP 5 NMDAR 1) AH B 1 15 MLl 75 553 3 - £ R
e ERA AN, FiE— 2 LRI ER,
CaMK Il ZE #f & oo & & F &, HAIG 1E X 71 &
NMDAR K i P LTP 2 ¢ & 2, 7 45 T CaMK I #1F
il 37 =% BB CaMK 1, RE WS BHLAS LTP A9 7= A= 12
CaMK I iy B &8 k= 5981 LTP iy 4= ™, B
filt % LTP J& CaMK Il B 4 1 25 ¥4 fie 5 15 £ 9 2 Ak A7)
FRL B m=" . CaMK I ] % T ilf MAPK/NF-«B
55" . MAPK/NF-«B {5 5 i 2 5 97 7
B 14 IO 8 7 45 22 T L 1) 400 i A B B L R,
4 BE WU NMDAR A G R 56 5% R T £
NMDAR & %, LAE #F LTP, 4 4% I DL & 4245 CU 5]
KRR BB . PSD-95 1y 35 1 58 il ) 52
B TR P TC AR 5 A% 388 RN 5 Sk W] 9 P 5 T R AR
HRELEZEMMEM . HAT L E 952 NMDAR
NR2B iV # , 7 & 5 NMDAR ) % iz . #f & M1 N
B2 ARG R, Y IR ek 4 v ek - R
B B PSD-95 4 ik, 4 Ml H: i i) 1 9% PSD-95 &5
NR2B 454 A U STEP [ figt ML, # 2 NMDAR,
R R AR A ol 2% 3, DB A (B LTP,

AR FEAT R 2 L0 45 R R WL, S 3 K7 sk
7 1 79 2 2 RE 0 A0S CU BRI - R AR A AR A B
(£ SEREAT S R ERAT Ay, 14 0 R BRUFE w5 48 1k
BT 0 11 45 B R [) R R, DL PR 3 S
Hh e X ) 455 B R ) R A, 26 B Y UK e
A AT R0UR A ek - A AR A R BRI R L A EOE
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