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Regional distribution of propofol at different doses in the brain
during propofol anesthesia in neonatal rats

WANG Yu-jie, HAN Bin, GUO Xiang-yang, WANG Jun”

(Peking University Third Hospital , Beijing, 100191, China)

[ Abstract] Objective To investigate the proper dose of propofol injected intraperitoneally (i. p. )in neonatal rats
and to study the regional distribution of propofol at different doses in the neonatal brain. Methods Part I. Sixty postnatal
7-day-old rats were randomly divided into 5 groups, which received different doses of propofol injected i. p. The behavior,
anesthetic intervals and arterial blood gas were recorded. Part II: Twenty neonatal rats were randomly divided into 2
groups: anesthesia group (group A) and sedation group (group S), and were injected propofol i. p. at the proper dose ac-
cording to the results of Part I. Rats were decapitated when they reached the ideal anesthesia depth. The regional concen-
tration of propofol in different regions of the brain was examined by high performance liquid chromatography. Results 25
mg/ kg propofol i. p. was the sedate dose for neonatal rats, while 75 mg/kg i. p. was the anesthetic dose. In the group S,
the concentration of propofol in the thalamus was significantly higher than in other regions (P <0.05) , while in the group
A, the concentrations of propofol in the frontal and parietal cortex were obviously lower, and the concentrations of propofol
in the hippocampus and cingulate gyrus were obviously higher than that in other regions (P <0.05). Conclusions Propo-
fol is a suitable anesthetic for neonatal rats and its distribution in the brain is quite different when given at different doses.

[ Key words] Propofol; Anesthesia;Brain concentration; Regional distribution; Neonatal rats

[E&TH] HE AARFRE VI E (4% :21342016)
[MEEBIN] EEE (1987 - ) Lo WA WFoe 7 1) BRIERZG 2538, LR IBIRS B AR ST, E-mail ; liuer510@ 163. com,
[EWEE ] E4(1965 - ), B LA S0 B9 5 )« REEZY B, B BELE Y , E-mail : luckyoldhorse@ sina. com,,



o [ S B 2015 4E 12 45 23 445 6 1 Acta Lab Anim Sci Sin, December 2015, Vol. 23 No. 6 603

A7 d R AL T 2 T Kk A Y 0 R E
M RE ARG 58 S5 5 T ) S gAY, S8 Bl
VIR sh iy S g6 vh— S B SR 3, 7R ISR
BRI A0 22 A PR T SRk MOk A7 3 56 i IR
N PREEAE I T) | AT 428 e o, H 5 SRR IBRAR LR
P 2 4% e /NSl I AT A5 Ml ) SRR 0, O
HRIE AU S W ) S 1 11, Hfl R A AR 32 21 PR
il SRR GEH ORI L 25) 5 WA RRBEAE 1L
BAJEPEE OGS eS80 5 w2 i
TR BE 0 R B SRR I 25 ) 2 /K A A 2 L 22
HE 3 BRI T PR R 22 15 [R) A1 A K 38 5
B2 S TR PR 2 S SO AR T R B S &
T 40825 38 Tl V47 S0 0 A S 6 3 A b BRI AH DG B BT T
RIS YRR 25, X 4
F YL A AR R S e, R SR L,
ARG LA A 7 d(postnatal day 7,P7) B9 A= KB
FFERT G PRER S D 193 I 3 59 08 38 24 K sl R e
A RTAT I DA RS 3 2 501 2 AN ] B S5 D 7 80 A A
(R 53 AR IGO0, SRR S TR T RF 25 8 0 G 114 552 i 2 1
— & ML BT

1 #M#EFE

L1 SEBEHWFEE
1.1.1 SE5sh¥)

SPF 2 SD KEL 80 H,7 H##,10 ~12 g, MEkfESS
0 B AR A S B s [ SCXK (5T) 2011 -
0012 ] , ATy JE B AR TR b 50 K27 S5 sh W Rk 23
P Bl S g Bt A7 [ SYXK (50)2011 -0039]
1.1.2 &4

158 #% 1L < 43 BT 4L ( OPTI Medical Systems, 32
) Y ( Life Scan Ine. ,52[H) Cadwell Cascade
Elite fH4% 1 A= BEAG IS0 R W M #2 J ( 5[ Cadwell
ANAEALEST AT (BL420 AEIHLEEIZIR R 48 (R
ZRMRHEAT])  Agilent 1100 BRI, 56t
Kzl #%  Chemstatio (3% T /E U | Agilent Eclipse XDB
C18 (A4 (150 mm x 4. 6mm, 5 pm) , 72 3 B0
PL(Eppendorf 23 7]) T4 55 s (71750 BB B FHAX
] ) VR RE (RWEERERE) - 80°C vkAE (H A
Sanyo v H])

113 iKH

19 S 15 (B0 357 M RE, R ) g 0 L) (VL
IAeS) SN BRI (sl USP 4w SRHE) |
JER A BL I (Sigma A ), E[E) | EE (Fisher 23 H] , 38

) . N (Fisher A, EH)

1.2 FHix
1201 A R BRURE s ORI 1) AR S P 59 o 1) )
iE

H T T 50 =2 0 A R BRI S S 7 1 g 3
REURR AR £ 119 SCHR R 8, AR50 B S E 478 A2 K R
JIEL P DRR T 1 BERAEL 2 DR T 1) AR R

60 H P7 KRBENLII N S 4l (n=12) MK %
BT 225, SCURRY P1 41 P2 41 .P3 41 P4 41
53 B I B S AN [R] ) 3 Y 1% ST (25,50,
75,100 mg/kg) , XFBEZH (C 4) DR 5 % N B,
I Js i G 2 ) S B MR IE TP R 5%, 1 mL TS
825G B3k, 1) S ABARE 45° 75 1) 45 24 )5 e s ik
130 s MR BHIE S S (R BTG EE AAT#HIE &
SCRTBRHIE S SHE e, At IA Sk KRR B RS ) |
9T B 1 min A YGRS S SE 5 (BT RAS
AR B R Z ] R X, Te RIS A E R
R3S A BE BT I R BRGA B RREIR ) , H 2
SRR . ¥ KRR TRl 55 E IR E 50% 1Y
TR AR, HR A SCHR A, 10 55 R RIR 2 1) 45 B 1]
JEPTOF ) Hrb s T S T Y A 208 TO , B
1E S Bt 20 R T, 38 3k S S e i 208 T2, 3R
S K 2 I %0 oh T3 B OE S B R R %R T4
T IE S S 2R Tt B 1) 22 SRy JRR 375 S ek (1] | 3R 3k
ST B i ) 2 S AR A5 SR IRR e T s Bk (1]
AR 30 S5z 5T 2 2R A A Bt ] [T B o SR SRR RR st
[E1], R R FBH L 52 S 9 2 8 B2 1 s i) 1] B o Sy bk
PSSV IS T 2O SR S PN 13 A 03 53 30 min S, KBS
(1) BHIE S P ARTH 2 WLk K B Il v, I b 55—
AATERE TS B E SN 2 h, FIWT e 15
A HASREIT B

KBRS B S AN i) — 3k, DA/ R 5
R BA 5 R 1 - P 52 S AR RH X048 R BRI B ik
o, QSR IR R A 1 SR A T 453 DR BRI I
TR BEALHIER 5 H R BRUAE IR bk S 5T 2R =, 57 20
Ty | 20 A0 0 2 BRI 2 mL, T S BRI L s, fE
T A= K ERGA BN SMRHRR IR AT R I <5
AN EBE T 5 P M ) R A BEEARL %) S TR R 5
1.2.2 SEPB e AR K SRS R X ) o0 A

20 H P7 KREL,AKE 10 ~ 12 g, WEMESF | BEBL
Gy RBEARRAE (S 1) FURRIFZH (A 1) (n =10) M5
RE IR 255

R 55— B3 SL 56, 25 T MG s 3 B 35 5 JRR 1 541



604

rhE 26 s AR 2015 4 12 A58 23 #5556 ] Acta Lab Anim Sci Sin, December 2015, Vol. 23. No. 6

NN, S ALfF B IE RS R, A 1R

SHER T ST 2 Wk A BN L, A% TR A5

A NS BUR RO Tt U A E 0 e

AR TP R A NIRZH R i BR S T AL

LA ZE 500 pL, 743213 5 min, 10 000 r/min

250 10 min, B EIEWR T EP & 4°C T RAFEH,
R BREERT RS

Tab.1 Assessment of anesthetic intervals
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N BERAH %
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o R
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™ TR SR AL
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- FIE RS
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T2-T1 - . . .
Time to achieve surgical anesthesia
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AR R
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Duration of total anesthetic period
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Tab.2 Anesthetic intervals of the neonatal rats at different dose of propofol injected intraperitoneally

1B S5

21 51 W e B T HA RIS PAFHEE AR IRR JRTER JRRT L
Numberg(jf Number 515 ]/ min RIS ]/ min RSN [R]/ min 42 I} [A]/ min i ] /min
Groups loss of PWR of death T1-TO T2-T1 T3-T2 T4-T3 T4-T1
XPHRZH C 0 0 - - - -
S Pl 0 0 .2 - - - 25 +4.6
LG4 P2 6 0 +1.8 2+0.9 10£3.3 10£3.5 34 +£3.8
SCEGAH P3 12 0 +1.1 1£0.5 25+2.8 18 £3.7 57 £5.2
SLIG4H P4 12 6 1.2+0.3 0.4+0.2 40 £2.9 30 £4.2 84 +6.3
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Tab.3 Blood gas analysis of the neonatal rats at different dose of propofol injected intraperitoneally

~ e L A B e
: U ~ AL AR
415 pH i WA i 1% L !
Grouns pH PCO P Glucose Lactate HCO,
P 2 /mmHg /mmol/L /mmol/L, /mmol/L
/mmHg
X IR
7.39 +0. 11 41 +£2.32 90.3 +3.15 7.4 +1.91 2.47 +0.37 25 +1.21
Group C
P1 41
7.36 0. 12 43 +2. 64 89 £2.84 7.93 £1.52 3.03+£0.24 22.67 2. 10
Group P1
P2 4
. 7.31+0.13 41 £2.22 88.3£4.12 6.8+1.44 2.7+0.24 25 +2.17
Group P2
P34 .
7.28 +0. 11 42.3 +£2.94 88.3+3.95 7.77 £2.41 2.77 0. 12 23.3+1.89
Group P3
P4 4 . . . "
. 7.18 £0.13 52.9 +2.51 70.6 4. 14 8.17 £1.46 4.3+0.21 23 +1.75
Group P4

. " 15 CON fiAf Lk, P <0.05,
Note. * Compared with the control group.

£4 SHEBERAE KB (s, pg/g, n =10)

Tab. 4  Distribution of propofol in different regions of
brain of the neonate rats
G X FLRH JERIEEZH
Brain regions Group S Group A
it Frontal lobe 2.92 £0.31 4.65£0.17"
T Parietal lobe 2.43 +0.24 4.49 +0.21"
wint Temporal lobe 2.51 +£0.17 8.26 +0.22
¥ 5 Hippocampus 2.85 0. 14 10.61 +0.18 *
J13F 7] Cingulate 2.63 +0.27 12.87 0. 15"
F /il Thalamus 4.27 +0.21° 4.52+0.31"
i Midbrain 2.44 £0.28 8.03 £0.25
Wik Pons 2.88 0. 14 8.96 +0. 16
/NI Cerebellum 2.74 £0.23 8.94+0.12

W AN, P <0.05,

Note. * Compared within the same group.
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3 itie

SN ALEATR 2,6 T RN R R
PERI AT AE Y, B T B R A R T
WA DR | 3 R R BT O Xk SN
KRV S A, 2 I R S5 DL ) e FOORR 1 24
LA WF oY R B, 1A K BRUIE B 1 49 5 N 85 (100
me/kg) A7 EFEPEE (0.1 mg/kg) JFARJE (0.1 mg/
kg) AT LA™ A 25 min A AMRE A B4R I R] , I BRI
TR | S8R S TN PR R A 4E A T REPED Rl
F S5 BB a2 558, 2 W FH A0 A S 56 30 40 PR Tk
SRR, EARFZE ol RERR S TEAL TR
TIERE] 25 mg/ kg 1145 P T I M v S5, mT e 43
Az KB BIAE S5 2, 3k B0 2 00 B R R 5 1 75
mg/ kg B TR I D0 56 F A RO 2 0 il 98 G 2 iz, 38
FUSNERH R AR IR . A H SR K B ik €2 P
W DL, SHDK LA 43 AT AT DA 4 b 2 B 52 56 5 )

Y AECFIDIRAS B ARG O, TEARTFSE 1,25 me/kg
S N B I B v S, KRB pHL U TR 5
AR A3 R LRV B K it v 32 55 %ok BE A L T B
225 R B 5 D B X N R BT S 4 /0N 5 T
75 mg/kg B 5N IR IE TS IS, KUY pH (B R,
FORK BRI T RMRR T, FRECR SIS &
MG HTEE IR — 2L R SRt Ik, S i T
A2 4 1l FH TR AR K B B B RR T

QT IR ORR IR 245 S5 DAY 1 e BB ) O 9 S R
5~ DU S Ao R A 2l I I S5 PR P e
SE TR P TR T A S O I 9 A M R B, I ik
X T 5 R B A B R A — i A By B T
N B L 2000 22 AN 7] G 4 20 00 S o S A T 5 BB, A
SN B 52 IS PR 193 A s P A [ DX 3 1 58 BB 43 A
AR S0 BB 7 AN [7] DX 3 i 28 2 1 S5 75 B vk B, T
DAE P b fz B S T T8 A AN [ fik X 53 A 1) 552 B 1
Bl SOOI I 2 25 R R T Y 3k 3] JRR 5207
S, S PR R R SRR [) g X 7 23 A1 A T] - Fisel 250
PO T AN RIS DR 10 JRR I T, 5 3 45 i DX it 3
AL AR AT O 2E U R A2 IR Y B LR
A5 FE A A G A LA Rk TOUEK A B S 1
UL A PRI AEAE 1035 1) A DG G R AR i Bef 32
B XS | filvd Y S TR (H RV R B
R ARG 1 B I 3 5 AR, B2 22 45 ey i A v il
FIAD 0 9 T 400 3 P A T2 P b A8 ) 4 5 TR T
B, 4R Sl RV 5 RS 0 BT A B 2 R O i X ) 2%
PS5 SRR B 3238 P R il
R ) IR RAAR . JEF LA RS, FRATTHED , S
i3 A DX 534 14 22 531, 55 S T T R DRR R BIL AR A OG- AR



606 T [ S B B R 2015 4E 12 4523 %45 6 1 Acta Lab Anim Sci Sin, December 2015, Vol. 23. No. 6

SEE R 25 me/kg TN AR S TR &L, Beit B2
JZ A G DX 2y 32 B0 40361 T 1 4 1l 7 4 TG ik
AR, I B2 XHE T A2, 75 me/kg
SEN B A XS TG0 i, e R Fr i 400 T 0 S5 P
/b, 5 M AR AR, DU DL B ik Rz J2 A
LT A PRER 235 g i o S 3 AL O R AR N e )
A ISR — 3

T 5 P9 Iy L ELA b Rk (R kg | mT 4a
S TGP S P SN R, TR BRI TR R T
Z . VFZIE IR A s P ik 58 # 3= W, 78 AE 3 )
w5 DS B AT LA o 9 S A R I BHL T A
FT IR BRSBTS E N BAA —E s
TR PEFY SR A B Az LR, S Y A R B B
WP REE T RE R BOR SN DI RERRAG P2
FarRE T, H BRI A gt . H
Tk = KB Z hoC G RS, S I B 7E /N LR
il 2 4tk MARERR Z 4, S8, R
X2 RGP 5 AR A G 2530 22 5 B T T A
BrE A A e s, B2 B 52 B Ah B R e A
TSN R 5 N W TR & W A% 43 A A [A] T
SRR, EU AN i 228 1 48 B S A7 55 2 0 0 A 25 1 =
RN 2R S5k ] A ORE T 2 A B G,
AT T 7 A T i B | Fe 24 B 2 F D g
BREf, HHT AN A it = M OCHGE . AR
BRI, 25T B R SR S 3 S5 S5 TR 1 2K 38 R bR A
Jei , RPN A TR D o A e /DT T A g K PR,
S TERT A K B S i & R 1 X
Z SR TTEE R . 5 B 1 25108 07 % 5 A 18 A
OV 1) S5 TR I8 32 AR 000 S AT 5 A 8 4R G
Larsson %% 5% FH 57 T I3 R I8 20 I 4 4F K BRI
AERRL, A B0 R T T 5 I s | i UL
R BRI ZHZ R v 80U 5 L2 N S5 TR 1 ) % o
KGR BRI ZHEECNRE, T R R4
KIS THAF KR, BJ5, Larsson " I T K R
B AT R R 305 TR B 1 5 ) o S5 AR R A
K AR R BRUFS SR B BOR AR R BRSSP 17 e
PEREIN, W5 175 S RIS, 3 1 22 2 R T 248
BEEN 2T A Z 258030 72 0 2 038 i) . A
FFE R, M0 2 ) 2 A8 BT )2 R S Uk R[] g o
P fid 2t R X EeZE i, TATHEM,
P 3 2B R BRI iy % 5 TR W A2 AR TR 22l 5 X 5+
P )R AN R, B N T 2 R TS,
X & & R = T s dgbl, (X RN

B — 2 B o S U4

25 IR MR T S A I R A R R AR Y
SRR 73, U FH T 0 22 A Ja o) ] JRR e 1) S 6 45
VB FEA TR RR TR BE T A (8] Fidi DX S5 7R 19 1) 4 BROAS
[, 25 mg/kg AT LAk B 2 A B FRRICR | LI B g
FG TR IR 22 ;75 me/kg 7T Lk 5136 25 0% JBR R 4L
S, BCESE Fre i T8 e B m D T AR 2
5 SN RAE K BRI X A A AR K 2 5, X
SO ZE RO IRE F N I 0 2 B IR A s B A T —
e = 20/

5 % X #

(1] Eoodi, 3%, XK, % WHSRSYRIREELT]. b
B LA B 22k, 200414 (4) 1245 - 247.

[2] 3k4&m, T, KE, % KEHERE SRHEH 1.1 IRAH
5 SD R RURRER P AR LR B N T )] AR A: B 27 ik
J&E, 2011,11(7) :1208 - 1212.

[ 3] Alves HN, da SAL, Olsson IA, et al. Anesthesia with intraper-
itoneal propofol, medetomidine, and fentanyl in rats [J]. J Am
Assoc Lab Anim Sci, 2010,49(4) :454 —459.

(4] M0, BHEY, 800, S5 P9TA B R 7E (8 S & T iy
N E 1], P EIRRZ E A8, 2013,29
(2):136 -138,150.

[ 5] Fiset P, Paus T, Daloze T, et al. Brain mechanisms of propofol-
induced loss of consciousness in humans: a positron emission to-
mographic study [J]. J Neurosci, 1999,19(13) :5506 —5513.

[ 6] Song XX, Yu BW. Anesthetic effects of propofol in the healthy
human brain: functional imaging evidence [ J]. J Anesth, 2015,
29(2):279 -288.

[ 7] LeelY, Kim MC. Effect of propofol on oxidative stress status in
erythrocytes from dogs under general anaesthesia [ J]. Acta Vet
Scand, 2012,54.76.

[ 8] Xiong M, LiJ, Alhashem HM, et al. Propofol exposure in preg-
nant rats induces neurotoxicity and persistent learning deficit in
the offspring [ J]. Brain Sci, 2014 ,4(2) :356 —375.

(9] MK, XK, HibT, 55 ARRBEEE T 55 A ER
AR BB 73 A [ 1], J7AREE %, 2008,29 (5) :750 -
752.

[10] Larsson JE, Wahlstrom G. Age-dependent development of acute
tolerance to propofol and its distribution in a pharmacokinetic
compartment-independent rat model [ J]. Acta Anaesthesiol
Scand, 1996,40(6) :734 —40.

[11] Larsson JE, Wahlstrom G. The influence of age and administra-
tion rate on the brain sensitivity to propofol in rats [ J]. Acta An-
aesthesiol Scand, 1998,42(8) ;987 —994.

[12] Kempermann G, Gage FH. Neurogenesis in the adult hippocam-
pus [ J]. Novartis Found Symp, 2000,231 ;220 -35; discussion
235 -41, 302 -306.

[WFmE#] 2015 -07 -05





