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8 9 AAnFHAY] o] BRI Halobacteriun HalobiumollA 3&%2]¥ Purple membrane}
Red membrane|A] vesicle®] @EFHOA 25C AojH 1] dilatometer2 ZHEJTE 22 7o 2|5)
A ARl Propofol2 Jol&Rnlel Ao IA7F = AeZ H4tt. Halobacteriun Halobiumof| 4]
H|Z ZJolof] oJs) £& B2]H Purple membrane’}t Red membrane®] @JojE Huli= vesicle?] ofm]iAt
I Ao FiFoltty. o]F2 Yo X1 dilatometer2 Jo] F EHE SFHULH, FFAVIE= 280
nm 330 nm °fA AFE At Purple membrane¥t Red membrane©] Propofolell gt dxt=7] B4,
Ad =87t 7144 EA4S Yol AFEHUTE 4F wdtef] o3t HAA FEA A9 A 27 &
Ao FAol g Fa3%t YAty Propofolo]l vesicledlX  AFFE AlBE FollA, EJl
PM+RM+Propofol®] o & Hm7} PM, RM9| o & RuHEot 7B 34 S =

FAo] : HINHA), Yol BT, GepEr]E, HE B FS 5

Abstract : The excess molar volumes of a general anesthetics on Purple membrane and Red
membrane separated by extraction in Halobacteriun Halobium and in suspensions of vesicle have
been determined at 25 C, it was used a excess volume dilatometer. The anesthesia characteristics
of general anesthetics, Propofol was fined by our study to correlate with excess molar volume.
Excess volume changes of the vesicle measured by excess volume dilatometer, which is an
important amino acid and lipid in the purple membrane and red membrane by means of specific
weight in Halobacteriun Halobium, were studied by absorption intensity at 280 nm and 330 nm.
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The particle size analysis and relative turbidity of Purple membrane and Red membrane by means

of Propofol were measured for mechanical properties. In the samples where Propofol is incoporated
in vesicle, especially, the excess molar volume of PM + RM + Propofol is the greatest than the

excess molar volumes of PM, and RM.

Keywords  general anesthetics, excess molar volume, dilatometer, purple membrane,
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FF479 715S Aot oJAlat 41
2Z+e sl ste A ok Al(general
anesthetics) = Z|ZH A oL oAl 44 T 80|
QHmuscle relaxation) 5 ©]2H} oA EHE Ao
71A sh= ofolw, x| Z-8ot= =4t
A et g5k Holtt, HAlutHAl= o8 HRE
Bogt &= =, a8 9 A8Ae His
oA E51717F golgt A 9 F¢ Fofigo] ol
ol gE Stk MAlmtHO] AL Qg 4
ghol= 152 glofi7] fIgt Aot o}l &S 7]4]
%S Ao utFHE ofH oo AAHT 943
A e AL 2xH o2 YehtE BIFEA,
o oigt TEAE 7R = Aol ok
J8uv AAuHAE dAde=z ARgo] §7tE
oFE F oFE9 ko] M F71 wi2e] Y184
o] & oFEo|th. whebA upHA o] S5} npHA R
£ Aot 2Rt Frlst= Aol mj¢ Fast
=4

mEbA @25 AA uHAR go] AMSEE
propofol&  ZFA  HiYRF  Halobacterium
Halobium(HH) ¢tellA ¢Jof R WH3tE =45t
At

AAnEHEA Wol olgEHE= Wl F opel
FUAAE B ARl o9 SE], HxE
E AAH g 07 Foi7ta, Edi(blood flow)
< AR HAE Eot 54 olEn &4
oA e EAAL thd Er by ZHge] I
AlZto] wW2al upFH7|7te] 2 Ho] folsit, EJt
upH o] Aol 4 |aEn 1 xHo] folst
w 3AoA Fojstr] 4ot =jal of" g
71 A AAEHQl WErr glow, Egdolr]e
ABA HollA AR ghetth mEA] AAY o
AHEo] QIAlY EAo] glal Fo] & wf S
7F ok 5ol 8ol Yoot ZFsayrt

v, 719449 gt BT 4 ot
ToE A mHARA 7P Eol &8EI 9L
z7tH AEA AW A (veins
anesthetics) 2 725t utebyd z15A¢r S8t &

=
AA & 5 Qe AuAAet ¥eAHEL
SUTHAY SFe €2 & e, A

& 27 BAZ =4 gerh 2eu Ragol

w3 qlrt.

AuupFA| o] He= SUuFALt 22 E5
e A7t aska] gha, HuFAmio 2 Siab=
40 FHAHRE Eoltrg o8 vy &
Alztel ggofl o] &F 4 & ool Uk A
AapF e} oA o Qlojde 1, AE, 2
olghdt WHRIANE Zdstr] 9o 2871l ot
£ 9 717 QuokaE soig Lt

mebs] JunpHAE Ao RHN §EFEE
7 & den §A4 mHHAY §8E =
d 4 Sk v HE ASSH fkstax & o
of AgHct. vk FYutFol Hlsf nhHo] A
L ZHo] o9z opitsA A (nitrous oxide,
N20) wp¥o] HEste & HxZE gLz ol
AHEELE Al Bk tiERE AlRfete] o}
=° 2=, FHE AAH Hgo] o]tk A%
(medulla oblongata)7} vHH|=l= 7497} AP}
71& gk 17l REVIE AAURS ol &
7l A7 QoA A|et, o)Ao] eS| §lofX]
A= gt o2 27]E 2 (rising times) 2
oj2lo] glojz] L AA Al glojx= o), 3
71+ @A w3 7] (operation times)E  £]2]0]
P35 glojA 1, AU B 282 o|¢tE|nr
Fao] a7t He o A WA= mh7E 2
ool wet 254 flojxinh el AR A
Z1Z%F JvjE wpHAS] FprF ALEE PRt
FAo] yehdth, 728 71xo] dalst= A7+
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A oHY] B SE712 SEnHH|eF st
7F deh7lel uhAe) e SAsHAY &Y
H g2 SHATIAL EegS AR qith

Zoll AEfellA AAwp A e ZHgol gt
ol motxal qlew, AEstd Adl #At
gejror FgHA BdAoln AF-H4lnt
AA Hoag2 Aot = AEuiolA mHHA
2o izt FuHskE olsist=dl Hasitt
(1,2]. AEE 424, |, 9428 4 2HE 5
= Zgota Qlow AA|SteA o] AE
4 T Ao 74 dRoR d9A Uth &
5] QIAEE A Fa AHdiow 9o §4
Fidol glojd Fad TS vy ®I A4
2 FgHoA ZwitterionsC2 EA5tA, F
Wk Ao Aeeh Zol A} HMAIuA]
7b F24 A8 sho] UErdTH3 4l
ARt A7E 21 eoll A 2Hgsh=s o] A
A 2 542 & g A EARE, Miller
5-°] dipalmitoyl phosphatidyl choline(DPC) 5-2]
Ao X A or RIS A 1o Sfste
AlRFSHATHS]. AAAAZE 28t &4 &
& WY = oS gk

A AofA Vo= AAubHA7E 285t F2ollA
AxarA o] BE Fajo|dl, X= 1719 ShollA
2 28 Sox( X, K DE 9vjetH, P A
A7 AHgote FEo] FEgES e
ISV, & & R0, = 52 g5E0IH,
P, = AA 4FE ou|gitt.

H Ao A AE-SH Halobacterium Halobium
2 59 o GHoA Aeh= X8 AlZERA 1|
AMEZRE 8t & purple membrane(PM)=}
red membraneRM)& B2t H5,6]. Purple
membraneo| P& ZoFH Tt J=E =
=™, proton®] pumping®1, pH7} $422 ¥
steEitt. PM, RMO] A25E wRE 233} A 2|s}
o Y715 SAHAL, ol vesicled] 750l
dA&doz  YS RAFEH proton?] olFHFS
vesicle®] UlRoA 2JR=Z o] FTHTH7,8]. HAln}
HA  oigt Rn WHE= excess  volume
dilatometer®2 &5t ZF JEEHO 4254 F
23} A4 B2 O] Zfolof o5 iEl= FojH
ko] gk &Y 2 AmpHAe] <9t

Purple Membrane¥t Red Membraneol|A] vt Aol olgt E338t4

A
o,
w

propofol®] excess molar volume Duncan
Dilatometer24] £ A3}, PM3t RMoA PM
9] excess molar volumeZ’} RM2] excess molar
volume Ht}h 274 &A= Qh

2, 7171 ¥ 4 ¥

Zkeld W 7N A B B EA= Varian 34}
AE2] Model Cary-17DE AHgsHS™, 30k
%2-21}7]7], ultracentrifuger= BeckmanAl A&
ARESHATE Beckman 2T A9F A9)2]|7 F2tE
F2xE VWR ScientificAte] AlZES AMESIC
o, 437 EAL  Sedigraph 5000(model
BI-DCP)& o]&3sld Z=Ast9.2H, Duncan
dilatomer, GGGV E AHEoHch AAlnt
FAIR propofol& m=2] A|oF3|ARR] Watson
Pharmaceuticals  AldrichAFol| Al A5,
tris—base 5= Sigma chemicalAto| A AP o,
pepton(Bacteriological Technical Bactor Agar)-2
Difco Lab. oA F{istieh. AglolA ARgSE
dilatometer+= Duncan¥} Sheridan[6]9]
dilatometerE ©]-&35}Att. Vesicleo] JA4H A
29l &9l 300nme] THFAA turbidityz= 2HQ1
sttt AAIMEHAQl propofole A HE g2
gkzo] PM, RM, PM + RM wj&e] &35t %
=0} Aottt

Vesicles 44 9] ¢5890% AE 0
Het 2ol 230t A2l vy Fu] HEkE St
Atk #iA= 112 agstolA iR 109 150 ml
o] HFHor HFstom. 2= 39T 2
A5 150 rpm 2.2 3 -AAIA 7HHA 2
oA Aol 5U Bt 72 Fo YHE
SHATH 7],

5o whelgjob= 158X dAEER & A
52 7|2 ggdo] ¥ 0.1M NaCl 3 {Zo]A
24X BEAANZAL HF JAEL 5 ml Hol F
ool Wi, AHEE viee] 60 % AE8 1
mlE 22 &, 1 9ol 30 ~ 50 % 714 & ¥
oA YR sttt wEkA DNAZE WaEd o
7 A5 AAES O Yol B 15T oA A=
g ol¥ PM2 B st HAot. A4 o
(purple membrane, PM)&} HE2 f]of] 7} ] (red
membrane, RM)7} A7]=H 0|72 RMe| H=
7} 1.16 g/em?® o]1, PM] W7} 1.18 g/em® &
=2 24 diZedel st RM= PMo= RE

LR
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00 mg®] 7|EAFS pH 7.5, 0.01 M
EgA &80 10 mlo] @

of w2 wiz|AfA HjFL HHS 3 2AH4EL
Table 13} Zrom, HHOA PMIt RM-& East

3742 o5 Fig. 13 Zrh
ZA7k o]g3dle] oS A0 7 excess molar

volumes 7453t

_ n. — —

Ve o G U 0)
Vo n, 2 B og Aoz srH
V(A+1) |

v = . T 3)
3. Zat ¥ nF
HHel  osfiA AFZE o9 vesicle2

Sepharose 4B column< SIHA|Z|H, B+ 277t
250 A AZ9 ZL ynilamella Fxo| 7WHE
bilayer lipid vesicle& H|Fxlolo]| E&|3t PMt
RMOJA propofole &8st A5 AHEHL
Fig. 13 ek 2ke]4d 9 7HA1334d oA 2 PME]
T+ 2~29EH Fig. 19 284 &7t 7.4 X 107
M & Gtk 25 T oA A3 2t grfEolA
Propofol®] 5o WE excess molar volume H¥
S}= Table 19} 2t} Fig. 194 Propofol2 A
Aol F7rete] wet ofxt A olFe & & 3
=, ol AZl Fe=2A7t H7bdol whet
Propofol®] m—nr" Az} Aol7} v|SA fu G}
of &l |z FAN27t Faste] WAste 4
oltH9]. PMolAl 5 X 10 mol Propofol?]
excess molar volume 33| W& ZA3 HH 32
1.87 mL/mol ©]%12™, Propofol?] & Hul:=
103.83 mL/mole]tt. o] g2 Miller 5] S35}
of ¥ = Blud o A9 FAfsHAE12].
Table 1.914 Propofol + PM + RM®] excess
molar volume®] 7F 37| vrepyict,

Fig. 2= Zt A|=E vortexing?t 5o 4=+ 27]
£ Halobacterium Halobium®j|lA4] H|&2}o]of 2]

I = 225, (@ PM, (c) RMIof| s 4%

ol
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A1 PMO| F3A717F 3A vEd ol 24
I g o] EafE o] HlFo] 7] o] SFE
A717F 2A verd 23tz Az

Fig. 32 ZF A|&8 vortexing?t o relative
turbidity® =A% 2% (a ) PM, (b) RM=ZA
PMO] A =%t 3A YEEt

Fig. 4= Zt A|&5 vortexing$t 5o S8 A
712 (a)PM, b) RM, (¢c) PM + RM +
Propofolef] &3] Z43%F A3} a (b {c&o2 I
717y A vEgn ol A4l miEAITE 71
2rg3te] mat (¢ )8t 7P A 549 2
wpoet,

Table 1. Composition of medium per 1,000 mL
for shaker culture, pH was adjusted to

7.0.

NaCl 2500 g
MgSO4. 7TH20 200 g
KCl 20 g
CaCl2 02¢g
Bacreriological Peptone 100 g
MnSO4 3.0 mg
FeClI2 23.0 mg
ZnSO4 4.4 mg
CuSO4 50.0 mg

Cell

‘ Centrifuges for 15 min. at 13000 g

|

Discard Supernatant Pellets

|
Dralyzed overnight against 0.1 M NaCl.

Centrifuge for 40 min. at 40000 g

Discard Supernatant Pellets (homogenize using Teflon pestle)

Repeat centrifugation under the above conditions

l

Pellets (resuspended in deionized water) Supernatant

Additional centrifugation

Discard Supernatant Pellets

Sucrose density gradient centrifugation
(30~50%, at 100000 g for 17 hrs

Purple membrane

Fig. 1. Flow diagram for separation of PM and
RM in Halobacterium Halobium.
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ted HH.
Separated trom Fig. 4. Absorbance spectra of PM(1), RM(2),

and PM + RM + Propofol(3).

, 7 @
©%
& 6 N\
B o N
N d N
S W purple membrane ’J‘.o. \ X
'ﬁ ’ mred membrane . ,r'l,' .\:
° . g4 g Y
2 o‘f“‘ LRt
3 34 -?’i *'»\\
3 Wi W
1
2 # !
o 7 \
sonicationtime N . '"“..:.,rex ;32
. . .1 . . . 23e8883L3 / o
Fig. 3. Relative turbidity versus sonication times ettt ,
T

0 T T T T
of PM(M) and RM(M) separated from 0406 1 2 4 6 W N 4O W D

Particle Diameter {pm)
HH.
Fig. 5. The particle size analysis : (a) RM, (b)

RM + propofol, (¢) PM, (d) PM +
propofol.

Table 2. Comparison of excess molar volume changes for propofol by means of PM and RM at 25C

Purple Membrane +

Red Membrane Red Membrane + Propofol

Purple Membrane

Va 3 s #3 s 3
(ml/mol) (mol) (ml/mol) (mol) (ml/mol) (mol)
6.8x107° 1.0x107° 5.1x107° 1.0x10°° 7.7%107° 1.0x107°
7.3%x107°° 1.0x10™* 5.6x107 1.0x10™* 9.4x107 1.0x10™*
8.95%10°° 1.0x10°3 7.72%x107 1.0x1073 1.81x10™* 1.0x10°°
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AAuFHA| 2 2-85t=  Propofol2 249 H

HE IAMA Zgote Ao g gled,
Propofol¥} vesicle> 2]A 9] LA Jodoz
Fola, A4 FE-S 2189 v FEQ] oY
of 4 AE-S SHH10]. wetA 25 TolA &4
gt 7 gujEelA RM < PM ( RM + PM +
Propofol®] F&of T2 o] = F #sto|A A
AnAAl s AAFoR Hu#st Zo] AYS &
4= A H(Table 2). Propofol2 A4l OtFAZ H]|
=4 BHo|BR ol AVE 717l we| FEoA ®F
wejo] 4883, 444 GO R} A Hol
] H3F 3A vehd ZAes Az

Fig. 5= oA 42 271 54 A=A RM <
RM + propofol < PM < PM + propofol =22
J2A=2717F el

Fendler= Propofol®] ggFo] 2t F7of W3S
F2] AT PM2 RMET 9 A& 9t S7t
A7l a3t S WESHHA[11], Propofol
of tjste] oF9] excess molar volumes WERN S
o o mahe 9 2 golel £ ol g
Bt A7) "2 A7]E electrostriction@4o]™
[12] , ol= A71stlA A vt A 2SS4
) E AT Eue @4 ouidith EgE
Propofol ol2] F/9] 2| d& xebsles TTER
A 2%, 3% Ag A-E2Z cis - trans FHE
720} §lo] packingo] & QtE™, AAdo] Ao} K
o H37F Attt Aoty Azt 3449
H=4 249 4384 g gt £ 549 =
o] A-E FAoh= EH Jol=o HAY
27t S22 2485t me] Haof Hid
2 Atzdr} o] Millerd] Bl HsE S350
b 2 AT & Aot glow, mpEA o
93t excess molar volume®] &7t 2H8-2 7]
Aol 44 oo BE AFAYE EE9 A
I e o] JSS S Aol

olN

0

gk gL
Loy &
o fe

4. 2 B

1. AAHAIQl  Propofole] AT H o] B

2. Propofolo] vesicleel] A4 H A=A PM
9] excess molar volume®] RMO] excess
molar volumeRt} 374 SHE o0, PM +
RM + Propofol A-¢ 7P 34 SA= 3

Journal of Oil & Applied Science

3. Vesicled] &3 % A|7]= RM, PM, RM +

PM + Propofol =02 F7| YERsITE

4. Relative turbidity= PM7} RMXEt} 24

10.

11.

12.
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