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Increase of mitogen-activated protein kinase activity
in rat brain after injection of argipressin{4—8§)!
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AIM: To study the changes of mitogen-activated
protein kinase ( MAPK ) activity in rat brain
stimulated by argipressin (4 — 8) (AVP(4 - 8))
(sc). METHODS: Wistar rat was treated with
AVP(4 — 8)., MAPK activity in rat brain was
assayed by phosphorylation of its specific substrate
myelin basic protein ( MBP) after the cytosolic
extracts fractionated by MONO-Q anion-exchange
chromatography. RESULTS: The activity of 44
kDa MAPK in rat brain was significantly enhanced
by AVP(4 — 8)., The enhancement of MAPK
activity in hippocampus was suppressed 80 % by
ZDC(C)CPR, an antagonist of AVP(4 —8). The
level of 44 kDa MAPK protein had no detectable
differences between the administration groups and
control. In rat hippocampal slices, similar results
were obtained. CONCLUSION: The increasement
of 44 kDa MAPK activity stimulated by AVP(4 — 8)
was mediated by its specific receptor, and was a
short-period process activated by  protein
phosphorylation, but not by protein expression.
MAPK was involved in the signal transduction
pathway induced by AVP(4 —8).
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BHi: FRMEmMER(4-8) (AVP(4-8))3 X
LA P 2 40 B TS 1L 8 B 5 B (MAPK) 1%
HERLHER, Fik: KRETHEN AVP(4-8)
55, B mE M EREARSFER P MAPK X
HAF R R YH R B & B (MBP) %R 1%
. SR AVP(4—8)H 8k B 5 Rk B
By 44 kDa MAPK JEHER ENR. XS
W B AVP(4 - 8) WP M ZDC(C) PR RRIK
80 %. MAPKEAQREMAAFZ AVP(4-8)H#¥
FEWH. ERSORERP, HAB-BME
B. £t AVP(4-8)3EM 44 kDe MAPK %4
WG —F 1 kA A 40 B Py S5 3 ) BRTE a
B, SEaERIBNTEILITX. MAPK25T
AVP(4-8)BESHEERNRIAESERRE.

RIMICSMEIREEENER(AVPIA KR
B AVP(4 - TE KRB EE RIS —
HEED, HRREREMATESTFES S
WZEMHXHEE . HFEBEMKEEESEX.
FHRESLHEN AVP(4 -8 )4 M5l
ZDC(CIPREEE EF MBS AVP(4 -8 ) F K
&£, WITMBTH TIEME T AVP4-8) 5K
REBHNZEERE, B35 EBTASE B I
FEMIN R R —EEF I - fos F1 NGF B R F
FAHED, ETREARSBRELHEL NS
(M5 % MAPK = ERK) 7f - B i e 4 4915 B 1%
BAESL R P A TREE, HI¥EI MAPK
T AVP(4-8)3EMABIRN{ERER&EEP
WAIgEEE P EM . DA WETE 4y 9 — 3%
ARG ERFEORBEBHLER, EMNETES
Thri83 Al Tyri85 {i - BE A2 1k F1 A BE A8 k) g ¢
HEHEA. S#sitid MAPK MERRE, 2
TFEKHTE 40— 44 kDa 1 54 — 64 kDa Z @), &
thar F B2 42 kDa #9358 71 44 kDa KB EETE(H
SEFEGITER. MAPK #3% ¥ E SIS
. B TREY, RPEEFERET cjun,
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comye, p62TCF %16, WM E S EEN.
BTHRAVPU-RIBIEHOBEHEHMNTELER
FEE I MAPK &2, 2 TIEERIE T MAPK
R T MR RS, BIE T AVP(4-8) 4t
HIEAXEESHARERZMN MAPK # 8 15 it
Bl i 72 .

MATERIALS AND METHODS

GREHE AVP(4-8), ERKAEERRGFE Y-
£ - A I O - IO L TR - R ( pyrogluta-
mylasparaginyleystinylprolylarginine } By #< 36 B 52 & 6 &
HPLC SifbE p e i), BB d F £ Bk, &k
H1lmg'L™!. ZDC(C)PR, XAKMBERIT Y. £5
|mr- R & F BB M-I OE B & B ( pyroglutamyl-
aspartyleystinylprolylarginine ) { (i 7& 30 58 5 & B %8 73 HPLC
Hifk S MR, FERE TR K P, RREN O
meg-L.71). Wistar KE (150t 15g, 3, AP ERFER
FETESEh ORI, FEE). EERATH AR, H
EXRWH S H: [v-PPIATP { Amersham, 111 PBq
~mol '), ARG leupeptin F aprotinin {Sigma), &
BH R A (PKA) 8 Bl 1 PKI {Gibeo BRL), BEA5 B
#EA(MBP) (Signma), SDSPAGE 2 T REEEAR
(EEWEFEREWHERARA ), HRS/S MONCO-CEH
B F % B ¥ & (Pharmacia), P81 B 8% £F 4 % B (Giboo
BRL), PHE:EF 4 % B8 ( Schleicher & Schuell), BAMAET
HE{M({BicRad), B A YMIRICHETRE —HE
(% 48), And-ERK I 1 AnG-ERK 11 % % 22 B 5t i
{Santa Cruz Biotechnology Inc 76 ).

BEASEBEE BFAREL, TTHRLAH
BB, B DR BHE, R A KA 8 i,
RAHNE., TEBEMRESELIMEDT: pH 7.4, Trs
HCl 10, 8% 250, Na,PyO; 10, NaF 100, edetic acid -8
# 5, egazic acid Z#EE 5, Na; VOy 4, OTT 1., PMSF 0.5
mmol- L™ ' # leupeptin 10, aprotinin 100 mg-1.77. #FZEWH
HEDEWT 4 TLEI10 000 g B.0» 30 nun, BFi5 L W
HF41T, 100000% g B0 45 min, WE M FERS (B
MERE)EZEAREFEMERIERET-70T, FLUE
B I 0 S 8 A

BOUAMWUEEHELE HARESIHEARRS
R, B 300 pm, BLASS % 0.5 % OO MR K
BEME A NaOl 124, KCQ 3, Mg, 2. CaClh 2,
NaH, PO, - 2H,0 1.25, NaHOOs 26, #i %8 10 mmol 17!,
pH7.2. FSRCH. 9O REHYEET, g
AT CRE 2D mn, REFWK. HYULEEEE,
WATKS M EE R, EREPRIERE. H#RANS

R HIBE RS,

BEERA MONOQ HEFEHREENIEER
MAPK MEHHMEFZE SHEHRKAREEEST M
ABEREEMED, & MONOQ BRHBABE AP WRE
I & BE IR R Bradiord R EE A WE, MAPK B HIE
PESE T W AR R Y MBP MBsER LR BEE Y. WS
RN DU -30T -5S5mn FHE. F1 ,EAQN
RN A B B2 13 48 R (pH 7.0, HEPES-NaOH 10, BE#
30, MgCl 10, egtasic acid 4 3, NaF 12.5, g ¥
BEEZ 3. 75, Na,20O; 1.25 mmdl - 17!, Leupeptin 2.5,
Aprotinin 12.5 mgL ™", PKI 0.25 pmdl"L." 11 MBP 0.5 g
‘L™ B[y~ PPIATP (7.4 kBq), 5 min G/ 7.5 L 1K&
f25 % (wiAo) =B IE R K. LSRN END
PRl BERESTARE B L, LU %BEREEEME 3 i, A
WE MBP $F P & AR, fERER MAPK 75 KT,

MAPK 958 B i % ( Immunoblotting ) MTE W £
ShiEi10 % SDSPAGE B H B4 HE, ¥ B
BEEHELE, H And-ERK T {1:150) & Anti-ERK 1l
(1:2000) L EHLENME MAPK MERQ SR

TR EHIT FARHMNL2 IS TAH. E844
0, SREEsWETES 0.2 mL 4 ik, AVP
(4-S)RIHSTR X 1.3 pg-kg” 1K E; ZDC(C)PR RN
65pg ke HECY, BEIYEFRABAEHRSHEE
MAPK M MBS &R R FEH FEEBITHRIT L.
HRETH T, TRFASHHHEERE B
BITR S

RESULTS

AREHALRERE D MAPK BFENETE X
Bl ¥ =0 4R £ A I B 4R K TE MOINO-Q B & 735
PR U NQ BEREERERR, 2 kE
0.1-0.4 mol "L 'EiMEK o 9 BE R, L\ MBP
KRN ERRBEPREBNEE., —HELBRAK
HER(Fig )RR THEEBEMEA0.1-0.4 mol
LTI ETNEREFR DA, BEMARER
I MBPHREBLAEE. EHEEER0.2
mol+ L~ 8 B — > 3 5 0T PR e (M P) .
F g P A RESE PKA A3 &5 PRI BFHd0, Br i
P & MAPK 975 ¥ 0§

HTH—HETHBBEHENEAONK, R
i1 A 10 % SDSPAGE BB EAEMER P P
TEEAESIMNS TR, BYAME R (Fig 2 Upper
pane D B R ESHEEAM I KD YA E L
HER—EB&W. BESREPHIAESP


http://www.cqvip.com

- 382 - BIBLID: 185N 0253.9756

Acta Pharmaculogics Sauca T B #H 2 FN

1997 Jul; 18 (4}

E
b T
2 =
2 %
g=
3 =
] L
2 Z
=
-]
=
12 15 18 21 24
Fraction number
Fig 1. MONO-Q chromatograph of kinase activities in

hippocampal homogenate supernatant from rats pretreated
with AVP (4 — 8) (column) and control group ( curve).
Relative activity was based on radicactivity of MBP
phosphorylation. The broken straight line represents NaCl
concentration gradient in the eloant.
(lane b, HHAFLF& MAPK ) “#i %%
FEM K Ant-ERK 1 #1 Anti- ERK 1T # 47 S 60
EEAE, ZEAEAWRAES Ani-ERK] £ %
MHAN R R MRS Anu-ERK I £ 5B H R
I (Fig 2 Lower panel). @B P hEiSHBETER
4 FE X 44 kDa B MAPK. &% MBP £ # 44
kDa MAFK Frg®R4k, T, ¥ P E T LLH
FeFaBHLE R MAPK BFEHE.
AVP(4—8) 3] 8 A LA 4 & b MAPK & HERY
B ERd MAPK & a0 7 Yo i Mk B
HHPH MAPK & tEBE AVP(4 — 8) 4k 38 5 1] 1 28
R aRRET M ENFE. Fegl KE—
4 MAPK & ¥E B AL B b )i ZE 40 BY . L 1.3
pg-kg AT AVP(4-8)4L B 2 h S KEE
Hfgidh, MAPK MG EMHEAFHE HE.
ERY MAPK EERNEBEASHBIHHERN.
AH LR MG R (Fig 3)EW, £8%5,
KEESRHRREE S MAPK 7% # REH B8] A — B
BHEATR. ELHE 1 h E5H MAPK &
$ H A BE S EE80 % (P <0.05), 3 2 h WSk
BEE, HANBEHAHM 3 FP.01), KE
MAPK iEHEZEE TR, E 5 h #EEXM BAF.
KBEERS MAPK MEEFER SES R A,
HEiLE D HNHEARE, BEAESHR 1 hEE

Q4 kDa—
67 kDa-—+ . =~

-y B .
43 KDa—> w = GHED > .

|
30 kDa—+ 3
ILp le 1c¢ Ip

44 kDa—
42 kDa—-"¢ = e

Fig 2. Upper panel: Silver staining electrophoretogram of
the fractions eluted from the MONO-Q colomn. a) Fraction
12; b) fraction 15 (peak in Fig 1); c) fraction 19; d)
fraction 23. Lower panel: Immunoblotting in the presemce
of anti-ERK [ (lane I ¢ & Ip) or anti-ERKT (lane T
& I p) polvclonal antibodies. p = fraction of the peak;
¢ = before chromatopraphy.  Arrows = migration positions of
42 kDa and 44 kDa MAPK.
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Fig 3. MAPK activities in rat hippocampus snd cortex after
sc of AVP(4 - 8). The ratic of radioactivities of MBP
phosphorylation was represented as ¥ % 5.

20,05, "P<0.05, ‘P<0.01 vs control.
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B, AW EAM 2 5(P< 0.01).
FEiE Y W R
AVP(4—8)5| B DA F MAPK E 1A
W 10 omol LT'HEM AVP(4 -8 HEFED
ik, MAPK MG TEREE 25 r ] g B4k, 37 U &
HTHET S mn MAPK AR E{E(Tab 1.

=

Tab 1. MAPK activities in hippocampal slices incobated in
the presence of AVP(4-8) 0.01 pmol-L™'(r=23). x£s3s.
"‘P>0.05, "P<0.05, P<0.01 vs control.

Time/min MAPK activity
1] 1.00+0.18

2 1.85+0.16F

5 2.92+0.22¢

20 1.05+£0.15°

EXELBEMGITEERFRH, AVP(4-8)EAH S
min & SR MAPK 35t 69 88 5 i 3 B A 0
1.96+0.19 %, P<0.01. BIWEBERE
By kB MAPK iEE#0-8, RINEEDRER
i AVP(4 - 8)RIHEFE 7€ 100 1 10 nmol - L~ 1o 43
ST MAPK JE B 1.5 f5(P<0.05)# 1.9
f£(P<0.01): FRRWEBEER 1.0 nmol- L™,
MAPK B# L F AT E W (1.08 £ 0.03, P
0.05). WA 10 numol- L™V & B AR BB E A K
F&. AETHE, FXBETEPEFZEANS
T, MUIBR AR E SR EREHE, WEAXT
BATHMAE(L.3 pgr-kg DI S HEE.

AVP(4 —8) 3] & &) MAPK EHM M B # ZDC
{CIPRFFEI KR AREEILG R 4 8, 551
AR K (W HA), AVP(4-8), ZDC(C)
PR 2 AVP(4-8)H ZDC(CIPR MiE&Y. &
%5 2 h F5 o 36 HRORR 4R 48O A RD AR EE N iR A
MAPK it B w. 253 £, £% 2 h )5,
AVP{4 - 8)3|;&2% 4 MAPK it ik
345(P<0.05); S0f5F AVP4-8) &5 ZME®
ZDC(C)PR A 7| & MAPK i&#: 0 8 E14 4k,
M BN ZDC(CIPR MFEHIEAHKXB %. B
S FEXRPERLSHED. 50 FH
ZDO(C)PR R EEE B BRI AVP(4 - 8)EAH B
78 %, 5 AVP(4-B) s mtE ML, P<0.05
(Tab 2).

Tab 2. Increase (fold) of MAPK activity in hippocampus
enhanced by AVP(4-8). a=3. ¥ts. °P>0.05,
'p (.05 vs Saline.
in o in vitro

Saline 1.00+0.05 1.00+0.09
AVP{4-8) 3.10+0.35" 1.87+0.25°
ZDXC{CIPR 1.17+£0.20¢ 1.07£0.13*
AVP(4-81+ZDC(C)PR  1.42+0.30° 1.18+0.17*

AVP(4—8) A5 & MAPK EAREEMEN

43 % A Anti-ERK 1 #1 Anti-ERK [ #9 % %1 i@ 4t 14
¥ G B B 23 A LR K BB 4 4 P MAPK
EHRETHEAVP(4- 8B EL. HERL
FIF 15 04 45 £ R ML AR 9 40 B B 30 pg M AT,
RIGERBEERN. SREFR, £&2h 4y
WAL, B2 MAPK WEAEXHE
=R,

DISCUSSION

HEMER(AVP)R— 1T HEEFH T BH
JUBk. ERTRAIARBMA S mERER,
T 0 3h W 60 4E B P K 2 Sz g L i),
AVP(4-8)2 AVP ERANRREE™%, LG
HAVP EEMb M. AXiflEdW AVP(4 -
8)# K BRI 5] (0 4 1k BURE (4 97) 25 8 34T 8
AVP(4 - SHEShH 2 012 M T HE 4 T-HLH

KB ETHES AVP(4-8)5, B KR
ZHE P MAPK MG #EE AVP (4 - 8) K&
miEE, & -EdEFLEHA—-1TRE, H
MAPK fEAHREERAH B, RS AVP
(4 - 8)5EM MAPK 7525 {b & — P B B 1L
FHEHFOERELSR, FAPEREANER
iz, AVPU-B)WMIER T AVP(4 -8}/
ZH MM ZDC(CIPR FTEET. EBLOA M
AR HE— SR AVP4 -8B O EE
HE RS E Db MAPK 0075 #E 88, O Rhae
i FIREFI 3 ZDC(C)PR #i#H. ZDC(C)PR &%
#A& AVP(4 -B) IR AN T B AVP(4-8)
SlEMMAGESIERRB M. X5KREEA
() 2k A SRR A L.

MAPK HEW A HR - BEFE T HHMIL
RIGEHMEZRZEANLESRN. ELEAX
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