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Effect of Tiletamine on the Activity of NOS, NO Production,
and cGMP Content in Rat Different Brain Regions

WANG Hong-bin, FAN Hong-gang, LU De-zhang, HU Kui, ZHANG Jian-tao, LI jing
(College of Veterinary Science , Northeast Agricultural University , Harbin 150030, China)

Abstract: The effect of tiletamine on the activity of NOS, NO production, and cGMP content in
different brain regions of rat were observed to investigate the modulation of NO/cGMP signal
transduction in the molecular mechanisms of general anaesthesia mediated by tiletamine. 168 SD
rats were randomly divided into conrol group, high dose tiletamine group(intraperitoneally tilel-
amine 60 mg/kg) and low dose tiletamine group(ip tilelamine 30 mg/kg ),and each dose group
was divided into three sub-groups,eg anesthesia group, recovery group | and recovery group Il .
The activity of NOS and production of NO were measured by spectrophotometric analysis, and
the ¢cGMP content were measured by radioimmunoassay (RIA) in different brain regions. After
administering tiletamine, the activity of NOS in the cerebral cortex, the hippocampus and the
thalamus in the anesthesia group were obviously inhibited, and the NO production and cGMP
content in above-mentioned regions were obviously decreased (compared with control group, P<C
0.05). The activity of NOS, NO production and cGMP content in recovery group | at the two
dosage were recoverd in different degree, and they were significant recovered(compared with con-

trol group, P>0. 05)other than ¢cGMP content in the thalamus (compared with control group, P
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<C0. 05) in the recovery group]l. Different dose of tiletamine affected significantly the activity of

NOS, NO production and ¢cGMP content in the brain stem, and cerebellum. The anesthesia

effects of tiletamine might relate to inhibition of NO/cGMP signal transduction in cerebral cor-

tex, the thalamus, and the hippocampus.
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168 H 180~200 H#4 SD KB, i 2 Jp i1 v 2
2R 2SI Bl b0 Ot M A A5 R R 200 ~
300 g, SEREHLYSr A 2 R4 H b — 41 E s NOS
TEPENO =5, 5 — 2400 & I cGMP & &, B K4
SE 12 HR FCA X AT L I R v 5 Gip) AR B R K 10
mL/kg; FH A AL 43 o m ARGR) 5 41 40 I B 3
SYUERS O 60,30 mg/kg (AT B AL 10 mL/ kg,
PLE X IR AE4S) . B 500 4 2 SRl AL 34 43 ol R I
HWRE THMKE T 3 AW, X IR A+ 5
5 min J5 Wik BOR , R B 20 78 K BB OE I 5 T 2k e
7 BT S BOR MR T2 7E KRR B AE RS & S
LI RS T A AE K B E 2R AT G W7 Sk JObA
1.3 NO.NOS &4/ E

W Sk J 11 7 A B AR K vk T BG4 C Ak
FRER RS il 0L 326 e 58 1 s U R Bl R 2
VS NI T B R ST RV R R A BRI
W AN T i DX g 26 200 B I N TR 1 AR AR UK Y
(1/10,W/V),5)3 .1 000 r/min &0 10 min H] %%
B 10 %0 i 51 3 BT A BB B HE 0~4 C R ilkAT,
—70 CUKF PR AE FE NOS 3 PEF NO =5, R
FH @3RI 2 NOS 3% PE A NO p2iE . NOS BES P&
SCR B 2 v A BUER R A B AR R NO R B
nmol/ (mg « min) . $¢7%5 B Wi 52 i 2 0 2 11 0 4 2t
1.4 ¢GMP &ENE

K R 2 50 mg ., A EA BR 1Y 2 mL 50
mmol/L pH4. 75 [ R 2% Ml 1 &) K 45 N - 7E KK B
TS R TG K S IR TR BRI A 10 mL
MR S 2 mL Tk S BEVE 51 4R T8 & W f3)
AR W NS E 5 min, 3 500 r/min &[> 15
min, T8 BB 1 mL 75 %A E SRR 2 Ik
A1 A%, % 2 mL 75 % W RS VR VR UL IE TR A,
3 500 r/min &0 15 min, &3 2 I FFWAE 60 C
Kishm T, fETERITER T 4 COkFERAE.
eI K R IRCAT Y N i R S T 2 mL R 42 MR
LS50 L A 150 pl % BR 2% bl 78 A 1R A
Jo s FFIRC100 L AR E o ORI ik T 07 D 4 IRORE
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Table 1 Changes of behaviors about rats which were anesthetized mediated by tiletamine (x=%s,n=24) min

R EN N
Disappearance time of

righting reflex

1L 152 B 1

Recovery time of

Hh I R AT 1 I [R]
Appearance time of

righting reflex rectilinear creeping

2.07+0.18
1.39+0.22""

fKF 4l Low dose group

FFE 4 High dose group

87.65+15.18
256.58432.65" "

133.46423. 62
354, 71449.37" "

EREA SRR, % x. P<<0.01, x.0.01<<P<C0.05

Comparison between high dose group and low dose group, * x .

ence level is 0. 01<CP<C0. 05

2.2 BINZEXKRAEREX NOS iF 14 # 0
KB ip BEFR Z e 30 mg/kg J& - 78 R B 2H N
R 2 VHE AN A NOS 35 1 B & 52 2406 43 51
B IR ZH A 19. 8096 (P<C0.05),19.67% (P <<
0. 05)F 33.55% (P<C0. 01) , M 7EVK 52 1 ZH & I ki
NOS I P47 32 2 0] %40 ) 4 5 x5 BRAE AR L, P<<
0. 01) s Kl Kz J2% Vit E5 ) NOS 3 P B 9k 52 (5 %F
LA EL . P=>0. 05) , FEWR A T 41K i 52 )2 1 T A
el NOS 3P B &2, 5 X B A L, 22 7 AN
.35 (P>0. 05) , [A] i) 5 R A AR L L 22 5 2 sl
B (P<<0.05 8, P<<0.01), K ip BE¥ & ik 60
mg/kg J&5  AEMRBR2H MRS 1 20 R i B2 )2 ¥
Fefigi 9 NOS 35 1 352 21 B 540 ] (P<<0. 05 5% P<<
0. 01) I AEMR A2 11 20 K Hiki B )2 L T E5 i Fe il 1) NOS
WU EKE., SXRAML. 27 A8 % (P>
0. 05) , [F] Bf 15 JpR e 2HL A L - 22 5 B 28 sl i B 3 (P <<

Denote the difference level is P<C0. 01; * . Denote the differ-

0. 05 5 P<C0.01), 7E i AR & 10 bR 5 21 0K &2
T 21 WE BF 2 Bk K Bz J2 L it T F1 e i 19 NOS i
PE I8 A A [) 2 B A 400 o 4 S i L s b 0 o] A P Bl
24500 k1 2 B s ) R T Y R A R . A
VR 7] it O B i JRR IR 4 3o e v /N I R B T NOS i
PETCW ARl . HARSEIR IR 2. Mg n A
AR B AL, K B 2 T A i ) NOS 3
A R BRAT AR AT (A &) . T
AN T NOS 3 P A8 A6 8 5 K BRUAT By 2% A
TEAH L85, AT FLHE
2.3 BIRZEMNKRAERKEX NO =81 %

A AR ) B 1 JRR R 2 K B )25 L v R0 Bk Y
NO 7= 5 B 2 T B . 43 585 BUAL BRI 42. 46 20 (P
<<0.01),32.66% (P<C0.01) Fl 44.12% (P <<
0.01), MTEME 1 BRI 2 NO 7™ & B 2K
5 ANCE X IRY4LA L . P>>0. 05) 18 5 & e i il NO
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Table 2 Effect of tiletamine on the activity of NOS in different brain regions of rat(x+s,n=12)

nmol/(mg * min)

KM e J= 5 Ui ki T
Cerebral cortex  Hippocampus Cerebellum Brain stem Thalamus
POl
1.0140.11 1.2240.13 1.9540. 20 0.96+0.09 1.4940.11
Control group
JoR B
) 0.81£0.11" 0.98+0.11"" 1.85+0. 16 0.87+0.09 0.99+0.11""
IR & 41 Anesthesia group
Low dose grou WE T H
group 0.88%40.13 1.09+0. 10 1.97+0.13 0.8740.10 1.2240.12" "4
Recovery group |
V&R
1.02+0.0844  1.15+0.104 1.88+0.11 0.94+0.11 1.3240. 1844
Recovery group Il
papilEa|
1.01+£0.11 1.22+0.13 1.95+0. 20 0.9640.09 1.49+0.11
Control group
JER B4R
L ) 0.6340.07"*% 0.8240.08" "~ 1.75+0.18 0.86=+0.09 0.85+0.11""
R R Anesthesia group
High dose grou WETH
& aroup 0.7840.09"" 1.0240.09"4 1.9340.17 0.9640.14 1.04+0.12" 74
Recovery group |
VERIE
- 1.12£0. 1844 1.2440. 1444 1.86+0. 21 0.99+0.11 1.40-£0. 1044
Recovery group [
S BAHE, «. P<<0.05, * *. P<<0.01; SMEFRAHLE .. P<0.05,7 7. P<<0.01; SRRBEA H e, 4. P<<0.05,44. P

<0.01, FH

Compared with control group, * . P<{0. 05, * % . P<C0.01; Compared with low dose group,*.

P<C0.05,% 7. P<<0.01;Com-~

pared with anesthesia group,4. P<C0. 05,44, P<C0.01. The same as below

P AT AR T A B4 (P<<0. 01) L FEMR & 11 21K
NG B2 J2 3 B R0 9 NO 7= B K 5 (50 i 2
FALE . P=>0.05) . 7 fm il 5 B BRI 2 B T 41K
I8 B2 J2 3 T R0 0 B NO 72 B 52 3040 ) 50k
HRALAH EE . P<<0. 01) i FE PR A2 11 20 K i 2 )2 g
A NO f= i B B, 50 AU, 22 A
% (P>0. 05) {H 5 RIF A AR L, 22 50 8 3% (P<<
0.01), 7E Wi A RREE 4L FPK &2 T 41, WEIR 2 e %o
FM 2 T T NO 7= 30 4E R
TR AR I 3 R ) R B AR A TR) AR M B R
A3 R/NIB AU T NO P2 B A8k . BAR4SE
LR 3. AN R R A 4O S A R A K
JZ DR NO & A b 3 5 K R AT 2
ASACAH AT GEARW A o /N R T A NO & i
AL Fa B 5 R R B AT R 2R AR AR AR A LA .
2.4 BIRZEWMKBAERMX cGMP &2/
K ip BEFR Z B 30 mg/kg Ji5 » 76 BRI 41 K Fili

Rz )2 i IR cGMP 55 B 5 ARG L A5 0 IR 4]
A3 SIFEAG 35. 30% (P<C0.01),40.67% (P<C0.01)
M1 26.48% (P<<0.01), ik & 1 4lfk & 11 41
cGMP &P BIKE ., SXFBAML, 25 A8 FH
(P>0.05) , [A] b 5 BRI 20 A L, 28 5 S0 35 sl i
(P<C0.05 Bf P<C0.01), KK ip BE¥H & ik 60
mg/kgf5  TERREELH DRI | 2 R IG B2 )25 i 15 0
Y cGMP & & B I8 52 2] 5% B AH T, 22
S (P<<0. 01, A2 &2 11 2HBR ik cGMP
Er B AL TF IR S (5 X B AH Eb . P<<0. 05) . K
ki Bz )25 i cGMP 55 W] B AK S (5 %) BRAL AR [
P=0.05), [a] B} 5 R B 4 AH b . 22 S i 3 (P <<
0.01) . £ Wi &I RIRAL AR T 24, BE R & e Xt
FK 2 HE i cGMP 5 5 5y 40 5V 2 90
H FR0 AR 5 ) S A . AEAS TR ) o E A 2 B RR
i 4 o A /0N 1 R T T B DX cGMIP 5 i TG W]
B, BARGRILE 4,
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Table 3 Effect of tiletamine on the NO production in different brain regions of rat(x=+s,n=12) pmol/g
K B¢ )2 iR AN ki e i
Cerebral cortex  Hippocampus Cerebellum Brain stem Thalamus
XJ HEZH
1.782£0. 26 2.0640. 30 3.4440.50 1.62=+0. 21 2.8340.28
Control group
JBR T £
) ) 1.0240.24*"  1.3940.22"" 3.1840. 40 1.76£0. 20 1.58%+0.27""
i i Anesthesia group
Low dose grou W T A
group 1.46+0. 304 1.78+0.22" "4 3.44+0. 25 1.49+0.17 2.17£0.31" "4
Recovery group |
VR E
1.6740. 2544 1,9140. 2444 3.2740.29 1.56+0. 28 2.414£0. 4544
Recovery group [
Xf HR 20
1.78+£0. 26 2.06+0. 30 3.4440.50 1.62+0. 21 2.8340.28
Control group
JRR e 20
N 0.884+0.16" "% 1.16£0.18"" 3.3340. 44 1.37+0. 22 1.2440.27""
e 7 & 21 Anesthesia group
High dose group WETH
1.2440.21" " 1.6040.22" "4 3.3940.42 1.6340.35 1.71£0.30" **4
Recovery group |
R
2.05+0.4344 2, 11£0. 3244 3.4240.52 1.69=+0. 27 2.60£0. 2644

Recovery group Il

x4 BIRZENIKXKBAERKEX cGMP & 28
Table 4 Effect of tiletamine on the cGMP content in different brain regions of rat(x=®s,n=12) pmol/100 mg
R Bz 2 (G NI Jivi -+ B
Cerebral cortex Hippocampus Cerebellum Brain stem Thalamus
X HE 4
23.23+2.87 28.86+3.41 43.46%£5. 60 20.30+£2. 32 34.38+3.17
Control group
R T 26 , _ _ ;
15.034+2.56"" 21.224£2.53"" 40.56=%4. 46 21.85+2.19 20,4042, 97"
il Anesthesia group
Low dose grou e T4
group = 19.81£3.274 25.634+2.534 38.33+3.65 18.83+1.95 29,5743, 484
Recovery group |
VEAEN
22.0842. 7544 27.2142. 6744 41.57£3.21 19.6843.17 32. 6645, 0744
Recovery group [[
X HE 41
23.23+2.87 28.86+3.41 43.46+5. 60 20.30+2. 32 34,38+3.17
Control group
R A 2
e ) 13.434+1.70" " 18.62+2.01"" 37.96+4.95 19.5343. 40 16.6043. 04" "
Rk Anesthesia group
High dose group e T4
18.41£2.29" A 23.67+2.46" "4 12.95+4. 65 20. 43+3. 87 21.87+3.35 774
Recovery group [
/A E
21,3942, 8744 25.21£3.0144 42.61%4.15 18.0742. 44 28. 8642, 81 44
Recovery group [l
MR 4 T LLE A 18 2 ) i 2R R B WA A .
41, KGR 2 SR i ) cGMP & i As il 2.5 RAEMER NOS &M NO §E2 K «GMP &8
HRBAT R 2Z AT AT GEARW) G o 17N F ik PSS,

Ty cGMP &t A2 55 K BT b 22 28 (A T

55 R F WA BE R £ I R T R B 2 Ly M
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Table S Correlation analysis of the activity of NOS, NO production and cGMP content in rats different brain regions

NOS 7§ ¥ NO 7= & cGMP & &
The activity of NOS The NO production The ¢cGMP content
N NOS i 1 1. 000 0. 964 0. 884
N
NO F= & 0.964 1. 000 0.916
Cerebral cortex
cGMP & & 0. 884 0.916 1. 000
. NOS 15 1. 000 0.985 0.907
iy 5 !
NO F=& 0.985 1. 000 0.918
Hippocampus )
cGMP & & 0.907 0.918 1. 000
NOS 15 1. 000 0.511 0.407
NI
NO F=& 0.511 1. 000 0.199
Cerebellum
cGMP & & 0. 407 0.199 1. 000
R NOS % 1.000 0.456 0.299
Jidi T - _
NO F=& 0. 456 1. 000 0.398
Brain stem
cGMP & & 0.299 0.398 1. 000
N NOS i #: 1.000 0.954 0.954
I ik .
NO F=& 0.990 1. 000 0.956
Thalamus )
cGMP & & 0. 954 0.956 1. 000
A BB HG U cGMP B IR PR i 5 Pk, 202 NO 1Y
R B 4 L B R NO AR LA K NOS B B 34E %%

NO fE 2k —Fp 5 22 095 B9 BT, 78 h Ak 45 3 1
A B YRR RS T R A EEAEM . NO
Y 5 1 TR A AL il o8 U5 MR 35 AL I L AR iF < GMP &
. ¢cGMP J& NO/cGMP {55 5 % & 4 19 v 0 3
B, FER R 2 R4 (CNS) . 5§ NO/cGMP {55
B G R GEAE 1 R RX 2 I G % A P N o
PO T8 10 A4 AR R S M N-FJE-D-R T4 &=
iR (NMDA) Z K/ T 1) NMDA % {458 5% 1 2 B i1
B 0 1 7 TR (MDD A2 (AT I8 L T S 9 & GA-
BA 5 %l oo -5 b IR 2 B2 AR Bl % . 7E CNS
PO % M TE L SR 2 NO/cGMP 2 4t 1 i #i 28
ML cGMP & &t 1 T 5 T 5 5 50 ] M 2
e AT N RE . DRI R W] 2 BUR I 25 fig ] el b
G Bz J2 /N i 2 i X cGMP | 2 . NOS #10 #
I B R B SUoE A RUTRE 1) MAC DA Bz /) BR S U Tk
(1) MAC F1 B 1E S 55 35 52 500 & 4R P B G 48R
NO/cGMP {55 5% 5 Z Ge (4 il o] GEAE 1 T 4 Bk
Ve R e

SRR NO/cGMP 5 5 5 5 R G 3Ry

DI WERR £k AR T CNS ) NMDA %
A BEL BT % Ay R M 22 12 & 19 NMDA 52 #4002 ™ 2R
JRTEAE T ZEHLHI . ARG AT R W . 72 CNS #
il NMDA Z &, ]l A 2% 47 NO/cGMP {5 5 5 &
4t. 75 NMDA sz {filiE 2 & k5 NO/cGMP {55
e RGEZ AL Ca™ M W SR KA RN HY) Y
JPE NO /-5 T NMDA 5] & 2% gk iy NM-
DA THRERI AT Z — - HH ARG 72 40 45 - 5% fik il 79
FA A A B fe A TR R ) O ok ) L B B O ke
JE B B A RS2 AR NMDA Z IRl i 2 4 A
Welh AL 5 38 T8 T, Ca® Kb N S B [Ca® i

W . Ca®t S5 JEE A M BOF 4 T MR NOS B
HHNL B 255 L 5 72 I8 B Bl g [ (NADPH) 45 4

B R F DR IR R 008 NOS, Ak LK 22 iR A Ak A
NO MR - it 240 A cGMP 5 i E T 51k
240 M — 8 5 9 IR BN e A A B AL i A L AT e
1 22 IRAR S 28 2R G0 AR PR L QR 2 % A
(1 12 3 AR5 (9 JE I8 A6 A W 2 A . [ A o BEL B
NMDA Z & 450 il NO/cGMP {55 3 240 . fff
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cGMP & i FEAR - DI 00 4 bl 28 2% v 1 1) 1% Sl
WA R URAS 7 A B AR

I3 T8 5k B KB ip AS () 7] 5 14 E 3 B I
FE B IE S5 2R JE ASER I R 2 i R e B Y
NOS i ¥ 52 2 B 40 ] iy H 2 2 0 Bk i X
NO =it fl cGMP & & s 7§l IE RO E G . ik 3
AR H NOS 3% NO 77 . cGMP & # ¥4 A~
IR R HARRI Sk 2 B 3. B KR B4
AT I B R 4 W cGMP & AR 4k T B B &
RS (5 X AL AH L. P=>0.05) , Hi 4 1 b 359K
SR TR ERREEETEF K. RN ZE S
MK A NOS 3§ 5 NO 4 cGMP % 4 1 3% fil
AR AL a5 R BRAT A F AT GEARY) 5 .
et 20 ] Lb e 8 AR WY < AE T R o YRR A R & T
ALK B J2 L R e i NOS 3% £ NO = 5
cGMP &5 5 76 R i 42 ot T S 0 o 70 A 1 410 )
SR, AT XA NOS 3§ 4 . NO 7 & J cGMP
B LR DGR 43 BT 25 A 3 B AE WE I & I BRI T R Mk
B )2 U R e i 3 i XA NOS 6 NO & &
K cGMP ¢ 5 M B2 8] 5 00 2 3 A G k. 2R A
HEE R NO/cGMP [F5 SR ES 5 THEK L
JHiz ) 4 R 43 T2 VR 45, ELIE BR 2 i #9 JRR I 1 L o
50 K i R 2 LI A I A5 iR X NO/cGMP {5
SIS RGN,
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