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Roles of muscarinic acetylcholine receptor in brain injuries induced by soman intoxica-

tion combined with hypoxia
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Abstract: Objective To explore the roles of muscarinic acetylcholine receptor (M receptor) in rat brain inju-
ries alter soman intoxication combined with hypoxia. Methods —Experimental Wistar rats were randomly divided into
four groups: normal control group, soman intoxication group, and hypoxia combined soman intoxication group. The
density and affinity of M receptor in the rat cortex, hippocampus, and striatum were detected by receptor radioligand
binding method. The content of Gia and concentration of cAMP were determined by Western blot and radioimmunoas-
say (RIA), and [ y-"P] ATP was used to determine the activity of PKA. Results Compared with those in the so-
man intoxication group, the M receptor Bmax in the rat corlex and striatum increased and Kd in the hippocampus and
striatum decreased markedly. The content of Gia in the cortex, hippocampus, and striatum in the hypoxia combined
soman intoxication group decreased by 15.48% , 8.56% , and 28.20% respectively. The contents of Gia and con-
centrations of ¢cAMP in the three brain regions were increased 79.51% , 84.75% , and 52.92% , and 78.93% ,
44.32% , and 39.05% , respectively. The muscarinic receptor antagonists atropine could reduce the increase of PKA
activity induced by hypoxia or/and soman intoxication. Conclusion  Effects of hypoxia combined with soman intoxi-
cation on cholinergic signal transduction system are conlirmed by the up-regulation of muscarinic acetylcholine recep-
tor, suppression of Gia expression, ¢AMP formation and increase in PKA activity. This enhancement may play an im-
portant role in the mechanism of brain damages induced by hypoxia combined with soman intoxication.
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1.1 ZEX A F{L 3

Mk, 2l 94.6% , G4 B 2 BhaE B B 4L [P H-QNB
Amersham 1 i, ECBCHPE 1 887 kBg/nmol; % Bl Gia 101K
SantaCruz 726503 [y 2 P ATP (b 50 I 0 4 9 5 2 T2 ) 4
{3 s cAMP i) & WA E L 9 v B 27 B s UV2201 48 41 43 06 6 15 (X
Ay A B w7 s BB PR b AR 8 9 2 [ UVP 7= s /)
YRR A% & .
1.2 SEBshippir

Wistar A B, HEAEAS 100, 440 5 Bt (250 + 30) g, th 38 = F P K
S SR L LA O I HREEALCA) RS rh Al
(B) IR (COMB A E G2 idl(D). RE DA
BT IR (72 gk, R PR ALLUAE FRER KA ), 40 T
HPEEIG 24 b BT AL BE il S A B B v L S T A (R
P I 4 000 m) 551 6 b ST T AR 0 B | Ak sk I
24 h S5 AL SEIRE ; BTEE A LI Z00 T B0 10 WL PR FE S AT o A 2L
ERIKIFIR 20 mg/keg, HoAR B PE [R5 4L IEFETG 6 Hahi.
1.3 JGZE2% M %469 [PH]-QNB 4 45472

IYESHINRZELLL 0.32 mol/L A IR 213K, 1 000 x g Bl
10 min, H_E i FH T RS2 4347 s KL A 6K 0.05 mol/L, pH 7.4
IR PR, AR RS M 1 pmol/L AIBTHE N . AT
LTV HL 28 Scatchard P, BL B, 7% 5 (R0 B i B
HKd L ER (Kd SRR ).
1.4 G & &% Westem blot Z& & 447"

G FAr B4l e % HE T% 0.4 mmol/L. PMSF, 1 pmol/L

Pepstatin A ,1 mmol/L SBAEME w1 mmol/L 8l Z, it e ) Rl i £k 28
M (pH 7.4) P EJ MR & B A L A AR RE L 2 11 % IR
IR PV BRE R HEL DK, L BN RS %8 PVDIF L PVDF LA 5% IR
W RS, S50 Gia FiE 4 Cil 8, L& 0.5% Tween-20 (1
PBS FE4- Uk , -5 MR AL REAR LAY 1gG AT, DAB R
i T R b Rtk AT 4047
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e AL o 5 2 s [l o 38 s A A [ 1) A i it m) e )
ULTER y BUF P, BUABRES I ™ 1-cAMP RIA Kit BLHIHEF T,
{2 LA pmol/mg 715 .

1.6 PKA &M &

ZWSCHR 4 ]34T SN B 25 pl, & Tris 20 mmol/L

pH 7.4, HistoneBA 0.8 pg/pl, MgCl, 5 mmol/L, ATP 0.1 mmol/L,

[v-2P]ATP 0.014 8 Bq, cAMP 2 pmol/L 8% 0.5 mmol/L Tris ( pH
7.4) K 5 pd BRI, T 25 SC KL 30 min, HUSZ R0 7E SEEE - gt
T 5, 1 75 mmol/L 8RR 22 0Pk 2 x 15 min, HUE ST, THRIA
(S b LR SO L WS L mg R IR P
pmol %05
1.7 4t 5o

TIHAE L & + 5 R, T SPSS10.0 He i [ #H47 AHE %

2 R
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ey 8 T AL
M K[ H]-QNB 456 o Bras e o (R 1) 82 5 v g ik
FHAGALF NI M A2 B, 0 Kd (L BRI 8 . b

S EAL ALY B, FEAG L Kd (BT &, H S0 5% B A H s B
AR EMNZET (P <0.05); i E BG4 B, (TSUR 4 4 B G ¥
PETFHRT (P < 0.01), M S RS0 Kd {6 H B0 PER TP <
0.0, B EBUHLE D IK X B, 5155 % B A B
EH(P<0.05), 5 Z BRI B, 5 15 & 4 BUH Lk G & 3%
5 AR R T AR 2 P EEAL (P < 0.05) s 2RI S &
B2 K {35 R T RO I BR, FLVE ) Kd (R SR & g4l
LR A R B 25 (P <0.01), S0R4K Kd (56 TH i,
H 5 05 A AR S A LR T B 2 R
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Tab 1 Density and affinity of muscarinic receptor in the rat brain at

24 h after injuries induced by soman intoxication and hypoxia

(n=4,x%5s)

- Brain regions
Liroup
Cortex Hippocanpus Striatum
A 1I7XH.B+AB.12 1 338. 20+ 107.64 2141.3+9B3.24
B B1sRI7+I128.56" 1 10.17+5.77" 1 524.91 + .81
(firol/ngg) ¢ 1887+15.8 1477.2+72.R 2683, 73+ 133.01 ™
D 1ALSE 1M 046126267 2100.21 = 1065277
A 0.086 +0.006 0.133 £ 0.008 0. 10+ 0.(2)
Kd B O 112 +0.007" 0.160+ 0.008 ™ 0,155 +0.018"
(nmol/ 1) C 0,085 +0.006 0.089+0.007 0.076.+0.000 ™
D 0,123 +0.018™ 0.084£0,08##  0.125+0.028

1 P<0.05, #%; P<001, s A; #: P<0.05, ##: P<0.01, »s B
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I 45 4 0 T A

R ERZE R s (P 1) M2 i R A e — R
S al FEURHL Gia T (5 2 HH B [RIFEFE (WA , AN I
X Gia BBk R 2 Rl S M OB B AN 52 A7), 5300 B4 40
Fbse B R A A Bt B i k22 57 (P < 0.01) , 8 Th i [X.
P A R A B B 2 R (P < 0.05)  BUIR IR
fbfich 35,3 R AL B M5 R (P < 0.01) ;3 i X
S Gia B 118 MR RE S0 50 KT ik & rhildl
G ) E BA L b P AR RIS T 15.489% .8.56% F1 28.20% .
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1201 gy T ¢ D #3 BMEFHFTHEPHARBAL PKA FHAETWN (0 =4,
gl()ﬂ x5, pmol'mg~ ! *min~")
= Y Tab3 PKA activity in rats brain 24 h after soman intoxication and
H N
1= B8O % ) hypoxia combined injuries(n =4.% + 5. pmol-mg™' *min~")
: 60 \ Brain Regions
2 \ Group Atropine - -
g % . Cartex Hippocampus Striatum
§ 40 § A - 5.66:£0.58 16.92+2.16 8.61+0.78
g - \\ + 5.25£0.85 16.19+3.24 9.2+0.8
E B - 7.3+ 1,04° 24.91+3.60™ 13.20+ .61
0 + 6.38+1.04" 18.58+2.64" 9,11+ 1,59
Cortex Hippocampus Striatum C _ 8.4l +1.63" 3T+ 2.0 14.98+2.56"
+ 7.26+0.95 19.9643.06""  11.67+1.7%6*
*: P<0.05, #»: P<0.0l, w A; #: P<0.05, ##;: P<0.0l, = B D = [3.0B£1.55%1 350543, 0" [R.4842. J0"HH
+ 9.21 +1.87% 20,47 £2.42%50 2,48 +2.4544

Bl BREEAHETEAMMAR GCER « THUSEM
Th(n=4) Wi

Fig 1 Changes of Gio subunit concentration in the rat brain at 2
h after injuries induced by soman intoxication and hy-
poxia (n=4)

2.3 HREAASHEPERFIEMLY cAMP 4869 T 1L

TBCHRI A 28 SR 7 (36 2), B0 K BUE 2 S R SUIR (&
cAMP [ 5 B 40 5] 4 33.65,63.47.45.53 pmol/mg, 15 5 f 7 fil
BRAE T B A 3 X cAMP 57 BRI, S S0 15 T
R L SR R, R B K A I DX cAMP 9 BE 4 IE B ) iR
BEAFE(P<0.01), Higizd THaims h#E4i( P <0.01),
Sr B Al b B R AL TR T 79.519% .84.75% Fl 52.92%

2 BRESSGHEXBRMELR AMP ZRATNR (n=4, 3 =5,
pmol/mg)

Tab 2 ¢AMP concentration in the rat brain at 24 h after injuries in-

duced by soman intoxication and hypoxia (n =4, ¥ % s,

pmol/mg)
Brain regions
Group
Cortex Hippocampus Striafum

A 33.65+3.03 63.47+5.71 45,53+7,51

B 37.48+3.62 73.65+£6.05° 63.78+4 88"

G 56.73+8.207 103.85+16.18"" 76.58+7.78""

8] 67.28+5.55°°%7 136,07+ 14.82°"" 97,53+ 10,40 ¥

*:P<0.05, ##: P<0.0l, o A; #: P<0.05, ##: P<0.01, »s B

2.4 BREASGMEPERRMEALR PKA EHH TR
B I 4. 5 4 FELIBT A

BAFTHCST B 2 SR S (36 3), BT ZE 18 3 Ml 1y, LA i o
PKA I P B e, SCIR (R HOR, B2 AR, 5 cAMP 1943 4 — 30
LAl b 2 o R A 0 T B I X PRA T RN L Bk
BRI B A3 AN X h BeR A e h . B A E
1395 B X PKA J5 PERREE 7)), ELIE ) T Bl P A2 (P < 0.01)
Or AL R B R L T 78.93% .44.32% 11 39.05% . B
FE i BEL I 25 S 36 £H S AR BT HE 2 A8 LE L PRA TR PER B i F R
%‘.fﬂﬁﬁ?ﬁIﬂ@lﬁf&%%‘ﬁ*ﬂﬁ%ﬂﬂﬁéﬁu RATEE &+ 2 2 rp Al
PKA (G PE3EA T B3 IE # 3) FEACE B3R E P fdl(P <
0.05) ; FTHC A + /& [ B ALY3 5 1 IE 7 W BREL(P <0.05), 1
FIEF SRS AL(P < 0.05) ; WL A, + B & S0 20 A8 bl 3
SRS, + 5 R A He A — L,

¥:P<0.05, #*:P<0,01, s A; #: P<0.05, ##: P<0.01,
s By &y P<0.05,88; P<0.01, s atropine ( - )

3 it

i SR EE TR AR A s R AR AR S R AR
— AR A R X e R S L T A B A B
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HIGAE o #R 2 & —Fp e PEAR AR I A HLBE RR R L &
Wy, 7E i DR S AR v, 1 e 55 A DL b 5 4 a8
W At e (ELBIL A 15 A 5 4 i)

B w30 FF HH 6 BE 3Z 7K ( muscarine cholinergic recep-
tor, M 324 ) 2 I Gl Al 78 e 0 T B LR A, T2 A0 A
TR B SR A 2R 4L 0 E ST LA R AR A
ML A FE T, M2 A e AS (7] Y 25 1 R R s
(guanine nucleotide binding protein, G # ) #4565 |
AN A B AR, G T i JULET B L L 0 0
FULMAC &4 o et 53 5 g 0 8 PO 1 e ULISc &4 Tl | o 7R
IRl (AC) 152l LR N 3R 20 0TS B s il i
(T OE P . G B o By 3 FEHEL AR, 5
ZRBE ) e o« W, HATAZ BN o WD AT 20 &
B HHP M2 GiuGs.Gq.Ck FXRREY ., M2 %
(RETY Gi B F A ARG, FLAE A2 AC, fd 40 it
P cAMP 5T [, 30 PKA {6 P T B , DA T fe 40
Ca* {55 T Fe, K MM G0 5T . 52 i K 8UR
(A HopX w22 R 0 T I S REAZ A, IR A AT
EF M SZ A, I B2 1 1 A A S0 5 A TR HE
BY 5 Chunchill 5§ WL 5], ¥ S v wg K el 1) i 41 21
5[ H]-ONB %5 &5 BEAR, R 2 A8 E 19T Fe,
HRRLIR (A 1 JoT de W i, BBRASE LS L M 2 A L T
I, 10 d Ji5 32 PR 9 B0 IE B % BRI KR IA R 2
(V[ HI-QNB &5 75 067 55 0 i 20 ] BB -5 S R A G
Yang sl Sl R I, YR R K VX PR
S 15 [ HI-QNB R HI-NMS (945450 3 TR T
60% ~ 65% 65% ~ 73% , Ifii Kd fHTCH] A= fk . A9
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