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Chapter 17, =019 eF2 0

1. k912 eRE g% Introduction
(Lancet, 1995:344(B966):32-34)

e Multiple chranic medical problems

« Multiple medications and prescribers

» Different metabolism and responses

« Adherence and cost

e Supplements herbals and OTC drugs

v Lots of Medications and little Evidence

Dangers of Multiple Medications: "Palypharmacy’

s Adverse effects (side effects)

» Drug-drug interactions

« Duplication of drug therapy

» Paor adherence: Cost, Decreased GOL

2, %9lo| o2 a9 Physiclagic Change
Physiolagic Changes Associated with Normal
QNG L 50] WEchaal By s A

« less water

= more fat

s less muscle mass

« slowed hapatic metabolism rate someg wey
» decreased renal exevebion oo iee g

| = decrgased responsiveness and sensitivity of

the baroreceptor reflex woo 2eve ga 5
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2. olol 22 g W Physiclogic Change (2)
Pharmacokinetics and Pharmacodynamics in
the Elderly
« Pharmacokinetics = the management of the

U drug by the bady

a4, B2, o4, g gL ol F

(Ao) ohf S 7h ot L 413 H§2] i)
» Pharmacodynamics = the target organs

Y sansitivity to the drug
» These physiclogic changes result in

= Longer duration of activity of the druo

= A graater or lessar -d'm‘g effect

i Ea7| =l o #j=la
= An increase in the incidence I;-T :Ir;u

— An increase in adverse drug rin
= Risk vs benefits must be weighed carefully
whebad kT 23] benafitan] Saf iy Ze{ Pa

.tﬂﬂmfv

ADME

Abszarption (g4

» Mok affected by the normal aging process, bul
can be affected normal aging of G system
potentially

s Can be altered by drug imteractions
- Antacids(H414): cimatidine, digitalis,
phamytoin, quinolone(#h2# ) ketoconazole
{2124} _Iron, INH =Iren: zinc, calcium

= Can be affected by disease Y& Qoo dg vl
- Leck of intrinsic factor (B12 abwp‘tlnn}

- delayed Hﬂf‘tfkﬁ emptying ".'E: ulle:ud ::?r L!—’
LE-1-1
Distribukion iz«

[ LEEE water = volume af- ﬂlstrlhutlnn |

] hlqhar cfﬁerj Elf 'ﬂlﬁtqg soluble drugs
: HZ receptor blocker [ex, C:metldmgil dh;mln

theaphylline_ lithium, aminoglycoside {ex,
Gertamicin) « & wa pome o o gay

»Legs blood circulation = CO | seda oe
= delay in drug arrival at recephors - ) a4

. Hm?‘fft = volume of distribution |
= pralonged action of fat soluble drugs «e1us
{increased hatf-life) : barbiturates,
hanzndlampfnas diazepam

L CE TR TET O Py
‘:u:i":""i: B+ HE ﬂ..l'l Irt
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=rEu el Y|
t"‘*‘ &3 Hil

)
| » Drug-drug interactions

| = gty SET

» Lower serum proteins (like ull:lumm] e
increases the concentration of unbound [frn
ar sctive) form of drugs el Y

: naproxen, phenytein, d-qmun ’thtnphflllﬂt
aral hypoglycemics, warfarin

R EEW TR i TR A

Metabalism i)
» Slowed Phaze | | eytochrome PA50, reactions
- pxidation, reduction, dealkylation
- warfarin and phenytoin levels may be higher
because of altered metabolism
» Phase |l reactions are essentially unchanged

= conjugation, acetylation methylation

- increased risk with increased number of
drugs

5 = ghasa 10
WAL 4 VLK 0] J LG $WTHn 2a) B o) ohab ok Wogdict
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v Hepatic - sutad g - unsizomuoy gag gy s =

0 TEER] W Rraolh S0 e N

IHH'IEI g & ) jl:’iﬂq. B -'IIII'1|

= rgnal clearance may be reduced

= serum creatinineg may not be an accurate
reflection of remal clearance in elderly
patients (decreased lean body mssl

e A= IR WY |
.‘.“ IR Wi PR A T T R
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v Active druq metabolites may accumulate

= prolonged therapewtic action
= sdwerse effects
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Principle 2 : "Think drugs’
{Before making a new diagnosis: think dregs)
= Congider ADE az etiology of new signs/
symploms
ADER A2 J0 45 PTIE R T bt
» Remember that OTC drugs | supplements | and
hErb-a.]s can cause AlEs

Erafrs AW RET &4 R s gy pic)
w55 o 2o YA o
» Comsidar discontinuing or does
= reducing medications rather treating an ADE
with enother medication
201 el ai o afyieia g U pEese o Susw
Principle 3 : "If needed to prescribe. start low
and go slow’

= Start one medication at a time
W o ] ] e

» Start with & low dose and increase gradually
Bkt M2 Bargch Yo g Fam

¢ Monitor for response
s O

s Monitor and anticipate adverse effects

el Ay sueieln o dae
{Principle &)

Tl g o s #% o f Bolwap

K Summary )

148 oY i

1] Absarption

absorptive surface & splanchnic blaad flow | |

gastricpH | . .ﬁ.ltmd gastraintestinal matility

2) Distribution

: total body water, lean body mass | | OFE89|

3 53 7h4 (antibictics, digosin lithium,

aleohel 555 42)

Aafol £ 3ohe FBY| $1 27} 45 urb|

% (body Fat t ) T P8l CFE Y5

5 4%

3) Metabolism

liver blood flow, Enzyme activity | SREciap 1o}

9l oxidations, reductions_hydrolyses | 33

22 OEHE £T 2ok HaBel LY B T

et Tt

&) Excretion

renal blood flow |  GFR{AFZHOIZHE) | |

Tubular secretion(Mlx 2k L4]) |

— OFF0| Mulolq Aujs] g W= Y

b irefold 2F3el BE pE0 e 2 LAY

'E Fof 4] gi-'-d’ T4 0 Y HUFY 4AUE
ogol 3

2, L910) abg afut

o s BPYTE drja) & 2 4 FialL

Things to remember: four PRINCIPLES
1. Less is more |
{keep the drug list short)
2_ Think drugs |
{before making a new diagnosis)
3. Start low and go slow
& Asgess adherence

B 7y
shoped o6 ot Mok fjebiittnal

() 22 PRN(pro ne nata) 34}
il L
- 47| YUY #3} clop| B8
@ yHe 5y
- Moz e e oYY
&) WhALA 3 reflexive)

B4t UEH o2 EU Ay
® 43 ofg
A3 o) afetel 7 chalols Aiee Me ohe
Solshaloh, 483 41t 24k a2 $4 3V
e ¢ gad e
@& U Folof B of §a| o= 2

[failure to stop drug)

(0 S8 Ao i3t 2% Aol
P MzEe Sot, AR 7 7l MERR 2|8 oFEY)
w7l 29t Y 238 o)
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I. Xp7teksX|

wxf - 2842019). Surgical Manual Surgical Procedure-Anesthesia-Perioperative Care
Ho el e e IHE OF, 2 BF 8 3|52 29). ME - ZEA SEAL
= MEtolM PDF M2 HA CiE 7ro

xE7k BAA 1 : Obet 2

AL OpF[QF £ OrE (Wi 145-167%)

HAOHE = Df-rII1I7P o "—’E?&F% SOl | Z=Fo| =St SFLFA 0 ZE3H0] Fof4,
FEZ, 719¢4d, 20l A 4T gHAKE S| dElH E-43 A

of tiet AEildA 2H30| A= g0l Sttxles A

- k| Ze*(blood-brain barrier, BBB)S E1t5t0] L|Z=Z 0 2
SR MEO| M2t ChielmEel nAFFL SIIEF, AlY, HE =MUE OFAA =
of Zast otF MEefE Jhqech d2{u O et oteg 42 A dAsi =5 A
X|Qt w=2teXE Xefsto] AtYO| O|27|= ot

Milotde SO FoiotF el £ ZHX7L QUCh SO E 7|8 Soff H=o| &
ot SYUOFA7E Hegts S8 EU2E O|SStLt FUOtF = FUSZE FF F0/2 04
M7t de=stg et R0 gl S Ststo] | EFo| =ECh

=1 2T 27| E'%Oil ANEE 9'Ef

50| EAHCR F QHAENAE AME I
el _T‘_-‘?- ST OIS SHISF7F SREZ7] ARSI FAl 28
50| UEE +& QAoLt QR0 2UHEE RABI0] 222 7|E |RAIE & + UCh Of
M obx 2Ate 240l SIXZ SZotAHLE HY(deliium)s BSHH FEE oH7[= ot
OrF = Alo] ZoOrFAE MESHE S22 Aol UELA| e of AlIZ|o §F oA
7t LIEFLER| 2 2hAt7F S EO[AL B2 SB8=2 7ithet aE0[2t: HB|{OF B}
HM37le AL =50| AAE 27E =5 FAI7F LIEEtLE AlZ|Z2, O] AlZ7]0f 20
O|ROX|EZ #&7|2tnE oot C SHIEF, AlY d2|1 H=008|7b LIEL §
FHAZE Mok ZH20] Of 2ty SHEEM 222 V|2 RAE Y 5
Lk HM3712 1~4822 HE=H5t 2 TEHOH 1% §§%‘(tld

>
~
N
r
1o
el
>
>
-IOP

tXI2] AlZ7|2 Chxl
| Y0 Mitad

(SRR

+
50

EQ

=0 AM1doMe =5 al
volume)O| ZAdtn FERIAE XMBE[Lt 20|20 SZEoHA| B M2d0AM et230|
25D 542 230 8= E0| MotEH SSMOU7E LIELID 25 FBO| 75:. A ad
| Z0|20] SETICE =52 Aol 2L FAHOIH 18] =52 H2EL da
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N BHMABOR ESE B dE0| Ut F3Yole s7t2 2850 HAEM 57t
= OHH[Z7F AZEl= AIZ|2 Z49 o[ee] RE Z250| OHH|E0] ALY RE2E 50|
SXAECE deiLt M34S 22 RAAZ|E A2 I™StEZ H7] X240|Lt 34 £7] H&
FTOIM OFE |X|BHCh M4d2 S22 OHHEZ 50| XMoo= OiH| X 532 4
CHE|D CHEBEAHreflex of light)7t &AM E0 2ZIZZ7F A9l it

HMazls SFMUEAM it 15z oAl deez 7|50 Ao =5 FA &
=2 HO| LIEfLED 2o BhAL AR &Y SSALH7 20

| TamEis 45

W TIFERTN | MoAKEE R AN

2. HMOHF- S 2 0
1) S¥okxel Hej
SeOtFE =2 o 3 AEOl Mtz 23 o|RojX|n2 TEEO0| FHOo{ Ot &
d olCt. SROMFA2l SFOl et oM L CHARO| o] Xol= UK H= FZYOHFA
of B0 S=Q A0 HiE S=7F =1 Urf G AWMl OiFS7| E= O 7Lt
H=Z XM HZzes st & #2/RE B Hd =gs S ==X o|2A =

HAMOFo| At8steE SYOFAE OfMIEA, &2 3HetE(halothane, isoflurane,

sevoflurane, desflurane), propofol2t X|+&=(Xenon) 0| RUACH

2) SYOHFOIM Db 250 g2 ojXl= 29
3 Mz R SOFME REE 27|12 S Melz e = otFz

718 &
FHO| 252 = =M OtHA s=7t XMotE[EA O|FoFLt £z Tzt @M S
2OHFEAC] £0i7t SEET Ot HE W sZ=7F MotxlBEA Z[xXez SEAH
ObFAE s=X0 23 Hz= Olsst & 27|58 S M= Hjdelch ety OF= &
Bol =2|=2 oAl H=Z W s& XNot £=0 o5 g 2o HzE W sz M
A 7E, 2EAZEH, oAl d 8l =X 8ok, HUET Rt 2t7[Fe I
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EXS3
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0| 7 E| 24K gamma-aminobutyric acid, GABA)
25~35%9]

v &710| OXle S
=0 A LIEfLE

LR/ 2]

k=X
=
x

T

%0
md
4

I

C
612t

O]
AA

A
T

2SN

50 = 227H THXZ

F

[
=1

O F=ASIALE 2|Z7}9l(lidocaine)t =

o

A AlE

e

O[LHOl A-B3HOF ot HAS Fa =E0|

oz AHESt

2
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Z2XE

tCt A
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3) ¥WMopFH ocHE

ool 27|17t E|X| Ye=rt
0| CH&E&H(midazolam)

FSOIRIZE 2IAEI2 ARtel =
= E
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ot =0
M= BECE FAF Al S30| gled 37 R0 20
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onf 80| et T, 7|

X o

=13
=

| =

=0
S —

a
=

2~4NZt2 2 LfO|

[

—

7|

78



<
:|0
>
Jo
>
I
OH
i
|
n>
oo

rr

S M7t UEILY =R/ S ZOARE S ASHAIZICH oixf felotx Al T 8
HE, WAIE TR R AN BExEXMEz ARETh Ts mits glen otx |fE Al
0.1~03 mg/kgS 120 2N HHS| YUFAL SHA|2 =22 E, O|E0|HO0|E E& E[RH
b HWSH ofMAHMA] A|ZHO] ROl AR &[0 OrF| REX=Z AMESHA| QsCh Y
OFF (total intravenous anesthesia, TIVA)2| EZEXZ 1ug/kg/mine| 82 037
ot
5) OFHR AN HEFHC| &g, zat A EXH

te(fentany)2 19600 7H&E OFEHRAIK TSH=Z X OFEXH=z ZHA AL
ACLE 22 R=HTO| 50~100H10|H A 37t ZOF ofE =nte| B0 wh=rt
L FA = 2~350H 3**'7171|01| AE0t0l Z8st TS 80| LIEtLE ©F 20~45
7|17 ZO{R| AL e ®RIF Aot H
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4. 20| 2K
1) ZOIH MA|L|S2int HIA 2L 82 &8, 21t ¥ 2N
v MAILIZ 2l (succinylcholine)

MALEZS YoM ALBStE fUUst 234 Z0I2AXZE 7|3 L A2 2l
1~15 mg/kge W Lj Foisict 220 ZE WHA|ZLS 30~60E0|0H EE X|HAI7HS
7~108 FEO|C MAIZEE2 dF U 20| AE 2N (cholinesterase)Of 2|8 MA|ZR
=8 (succinylmonocholine)2 2 2dikl= CAMIFES AXLCHL 5o FAHECE 1ZLEH
3 2 88 4d 1€ a2|n 4EFY A5 MM 2F0| SA0| =HGHM oS == F
NS o &5Y = UACL

v TAZL|E (pancuronium)
HAZLZ2 HEEZ=SYE 20IZ4M=Z 7|2 U &= I8 0.08~0.12mg/kgs FOI5t1,
St E 2 Foist
Al

¢
40200k 0.01mg/kgS
C

tes Zoleke 17| 98 004mg/kgS FOIEH = 20~ a8
B 250 10~20%E 20A HHAEID 60~80%E MBI HEo2 WAHHC 9420 It
B %wmg 2~320(0 242 AZ KISAIZS 20~4020/0H BREZES| FRUNY Kt
9 DUNHA IO DY, ¥ U LW So HIgo| Lere 4 Uk

&
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5. MilopFe| Mot 7tz
1) Maor abg@py M ], 0 |5, 449 § TSNS 2 7|sstA 2.
Ao = O §E(induction),  OFFFX[(maintenance)?t  OFFZHEQ 24
(emergence) ©| 3THAZ LbwCh O |T& OHFK FOOMEE += HE X == £2

of2= Ee 2 59 BHE 28 ZH7t € WIKE X5t=0H ot fRE7(0] (e L
£H2H0| O|RO{FICE O RX|= OHF R7t ELD 20| Z2E U7X OF {X|of 2
2% 59 OFA = UOFNE XEH22 FOsirt 24Hd7|= DHEFE5FE THR7| Al
Ity MEE IESHE VL7 I8 sEde hHUs AZITHAZ 7|3 Ljeel gt
(extubation)O| O|FO{X|=0|, HAOFZEH e HMEH 2S2|doM Hdz M
M7A 2 Zerg ek Ak ZHd2 OHFo| A=, OpFAIZE 32Xt Mejol Fats e
2 Al ZIT (emergence shivering)O| LIEFLIH XA =0] 7t 2 {0022 028 §C
St 228 FCh OHFZRE 2PEAIZ]7] 28 202tAel 2ol RS ATAIZ|7] Lk
gt 2 20| A H| 2N (neostigmine, pyridostigmine)S EO08iCt HuZtAA HEX s ALY 5
0| AMZE = Of 0| AlZtEl= Al7|0f F0{3tLt.

Ao M FEH| A= oSt 2ot

@ & N2 2XE O|5AIZl F time outZ THCL 'Time out'2 ofH YS HF:1 F
FoHAtE 2 0| oSt ZE Q20| 2 20 2XIRLO| O[AIAEES Sl Yot
st AL dEst =2 29 A o TS Qlste opEOo|CH AL Ot OB X, 24
U2 AL ROV BHAtel O|F, WHEY, +2 2Ee g A fK), £HS ot
O|mf 2tAto| O|F, WHALW = = HLH HE2ZE oot}

@ YAR0M Aeto] HUAAES ™M ESFD EKG monitorS HZASIL, A[X|0f SHEb A
% 7|2 AXISID EKG monitor0]| HZASICL

@ BIS(bispectral index) S Spectral entropy MAME 0|00 F&tstct

@ Jo oMol et S 2RIt SAte| ZF R AR LIO|E =lstTt

® deOtr 72 Alde 12 HE22 53) A o, SpO2E FHTr}

MO |5 THAHE= CSot 2ot

@ "& 3A #(Mda. 2t LM oA E S8 02 5LE HSot)

@ MWOZ |idocaine 60mg £01 E propofol 1.5mg/kg, alfentanil 1,000mcgS Ho LY
Fofsict.

® "& [ 2EMe-stn 2HXIL 30| E0{7t AS &3 F OAFE S 02 6 LE
A 20|22 rocuronium(Esmeron) 1mg/kgS M9 L FFARSHC

@ A-lineg I, IHE H5| D 2542 MBS0 dE(glottis)z == AIZICH

® 0| F0 T 1~320] H2|AAE2 FHA|IZI 7|20l styletE 7Y 7|E2
A stylet HAH 2 7|dS WEAIZ = 7|#LaE 0FoCL

® 7|BL&ta OrF7|E AZASID 02 5L medical air 1.5, 212|1 desflurane 5~6%=
Fosict 254 HAS & 07|12 288, das g1zt

@ Mk HEI|QF AT J|E(oral airway)E A YUStD gHEIE DHEAIZ|, otAH o] gt
HNE 20 =2 233}
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A|ZtE|H desflurane
A

o2 8 L2
o 2AM8,

AlZ|2 O 7|LH S| &3S 10~20 cmH202 | A|SH
o

?E|o
wil_
pAPS|
Z|

IOME| K| 2 KEHSED 4~6L2] O22 £ 0{8tD PCAZ

=

X~
= (posterior root, X|

—a
=
OpF = F(0H0 £otct. H==0tH o

qe
o ==

=

FH 2 neostigmine 1.0~2.5mg(EE=  pyridostigmine 15mg)2t atropine
st

ot ROStAL e ZRELIE

10~15&2

?E!o
b

=]
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=
AAl0f BtES ot 2EHXZ &A =
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=

3

&
o
Aol OXA| ot 20|12 2ot @0tCts HO[CL d2{Lt obA]|

F

I 242"
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=

1) HF 0ol o
M =0t (spinal  anesthesia)Zt  X|FASHZ0| = A0 K E

=
Medical air 1.5L, #t4& 5L

A
T

@ 249 Al Tl (shivering)O| LIEILIEH HH|=20] 7t 2

@ OI2HA|

)
®

.5~1.5mg
MAR I
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MRS AX|Biot.
- AL 2 styletE HOF LMol RES &St £ IAOFME 05ml/sec?| £E2 F
AL 60~75w2| THAIZE =2 lidocaine, 90~120=2 EA|Zt =2 tetracaine E£&
bupivacaines AE3%F7|= BICL Lidocaine2 F0f £ 3~5&, tetracaine E& bupivacainee
= 5o = 5~1020 0OFF =ovF LbEHCE F2 8|S IA0FA 2 heavy
marcaine(0.5% Y4t SO|HZIRI ZE & FALAS AR SICH
- gd A0 | =M MES R0IM B HX t
A0

I_
Soig mop X|Fe}

OP

m\m r
r0|'

Cf.

- RO FY0| BUY =K stZo| F20pHIE FYURIASIE
Heiols & HAEE Har)

Mg
- Pin-prick testS $HCt.
- HX 22{0| gauzeE CHOIFL At2|(supine position)E FEFD Ol 2tALS| MRS
245 HIA|Z| AL, HALE LO|MA|] REE BiCH
- YA E Fot T H|ES AHEDIO] 2~3 L/min2| 028 =%t
- HF0t3 B 52 o2 7Y U oY, HEsS+E BESH0 J|Eoih 34
FHH = = #£57] 0| 100 mmHgO|SHO| AL 7|F HYELE 20% 0|4 stadst 4%
ephedrine 0.1mg/kge2 E Lf FOoigtCt
- H3E0rx Al 2xte] MR =2 2[5 midazolam £ dexmedetomidineS FO{$HCH
o
o

Cral
o
0=
[

I.

== R |

O Al = Z% SRS fI8 Ol F5 of 30 0 48 NeHd2 g 2ot
£ =5t |9 24 Hid, 54 7/ ot (AN A=2 e FES S
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g X510 Yttt £8 IH42 Hd FECE A0 FS0| 2ttE|Lt e
£ /U oM gEd £80| '—|'EH-_H:f HE HX 2 FE 12~72A1240] L4t
4~5 X 170 HE X&EH TEYH Zoz X0l &3t =721t 45 LE0| St



i[]
i
]
wl
<N
<l
HO
4
%
il

o

Ct.
(%]
HA

3

Ct
=
1~24A]
HAS
k=an| >

S

T

Hof

XS] 90%0 M §F 2tst =ukoth QUCf

]

x
T

.

HEAH H
=2 O =
= o

213

= (blood patch)2

24A| 7t OJLHOf| MXF FHO| 25| HA
Ate| 85~95%

b

=]
=

=)

558 AY Bzo| met
#HM blood patch?t PDPH

Ct. PDPH

A

10~20mL2|
bl

Ef,
FH PDPH

3

=

3

2o
=
le]
=
-
o
—_
<}
o
8]

a1
TSt PDPHZE K|

eI K=

ts S7HAZ17] 2

(B

=
=

ots
H® blood patchES Al

pNE=E (1

AR A
(=)
k

a3
=

T

.
o

12

[=]

Z:

| ol
Blood patchZt 2FAF AHAO|A| A X

Hobx Alo AR ofpt
Ao ol Fod=s EAM| X[7H0F

I, "X AL A9
2t olLfol S0l

e

%0
fol
of
oK

or

o
iof

717k LiEtE = Utk A

b

k=1
=

b2 o2 A

7
=

0
ol

J

L
Tt

_—

Jb LIEFLER 02 OiA3LE 7|3 U

oK

al
or

Kio

4
<+

a0

N

4
<d

ol

Bl

!

b

o
=]

HEH

S| 2t

X2
ES

&S{ O}

A
CC—
e
A

2, A
%))
=

[

.
o

atropine
Aol o

olof et 02 &
of

o
=

)|

he

L

—

| g

x

b O 2

—

m]

.
o

Ch 24

2t} E L.

o
esMZol B

F0h),

(metoclopramide) F0|2
R|7F ZefElEs

240 3t

—

[

=]

=

epinephrine

SRR

v MR
Mt g =

A

il

Of LtEfLIE MHYSR =

83

| &

x
T

tAZ|22 A0t

.
o

A

=

=

7
(=]

4x0130] JH5A0| £Ch MHEOIFQ KB
HBHAIZ| T b AL

[ |

HME Fog

=
T

ULt Fx

o]

ICh AH|E 2400
715 2 2=0| X Hx[0f 2FHM7F LIEFE 5+ ACh

7t MotEn A4=2| sfdd OE|7F e AS

v 278



2023sHAL 18}7| S2M =44

CHA UNIVERSITY

84

>
=

=

2
22 44 9 23 2= S0| LELs H

=

N0 Az Al NS 23 TEO

rot
W
o k>
=
2t
=
N
ne
>
1
|o
Hu
fo
I
=
ox
E
>t
mk
rx
ox

2 XpF5H0] Chyst
oLt MESE(5% lidocaine)o] MHE FADK 7 L& 40
2 Z83to] LIEtY 5 QUCh MAA EBS 28, Y5 ¢

O=Z C}Y¥SiCt. 00| &% F(cauda

= 2
Zora ofbjo] o3 43, 2FF ofsto)

Rl

r
ox 0
o
il
T
40
22
N
o
18
0
=

adhesive arachnoiditis)=



<
i
Jok
o>
I
OH
o
|

HI0| @ Z5ta} At

CHRISTIANITY
HUMANISM
ACADEMIA

HIE YR} 2023.05.31
&t} HO| &5t
SHH 0000 000e
i 2o
ASx AX(FOU, 3038, 20

F.||II




20238/ 1517] ZRH A1

CHA UNIVERSITY

86

<DNA F&,DNA & 0| %t pcR I} H7|E S >

AR 2023.04.01 (E) HYE 4 (U, 3G, AR
1. Object
HE MBE Ecoli 22 E 223t plasmid DNA & SZA|7] §ISH= target DNA £ 7HA| L QL=X|
stolsiCt,
2. Introduction

1) E.coliculture

E.coli = a typical prokaryotic cell 2M particularly useful because of its simplicity & ease of
culture in laboratory 7| I = Of| 2 & 0| A Xt== A 0|= CHE - O| CF. E.coli culture 0 = F7}HX|
LB HYX| 7} A 0| =0 Of Uf 1B HYX| 2, CHE O] H AtE == U= SE S 7HE BiX| = M K|

M T
Hi Xt LA HYX| 7t ACEH ot CHE RS Za 0|2 =X 50| 50+ plasmid DNA 7t
NzZQto 2 E0{E = e HEf7} ElH O|ZH MEZE MZEZSE competent cell 0[2t1

gEct

2) Plasmid DNA

Plasmid DNA = a small circular DNA molecule found in bacteria and some other microscopic
=3

organisms = ZSIH Plasmid DNA purification = Bacteria = Lt 1|S0 macromolecule 2
M A7 22|35t =2 bacterial chromosome 1} protein S 2 £ E plasmid & 22| X st= A S

L.

3) PCR (Polymerase Chain Reaction)

PCR B2 £ RNA EE= DNA

M O|LC}. Reaction components 2= 5= [{&0| = DNA/RNA, &,
HES e B2 G7|AX 2 PCR primers O] ZQBICL &£, premix T/

=
G0l EHS| 4T DNA polymerase E Taq polymerase, 71 At

r

He= AS=2 £ grdst=
X 27} £l = Zt nucleotide EH2 @1 ANTP(dATP, dctp, dGTP, dTTP), NTP 2F 28| & H 481K
B4 E4Y U primer annealing S 0| 20 8t= Mgt 7t ULt PCR 2} © 2 &= heat denaturation
Y2l DNA denaturation, primers & @+ Primer annealing, DNA polymerase & &1l

heat&cooling 2 Yt 58| == Primer Extension 2t°§0| UL},

4) Agarose Gel Electrophoresis
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Agarose Gel electrophoresis + a technique that uses horizontally poured agarose gels to separate
out biomolecules A& 7| HO|C} O] 7| ol EO| M2 -M20| QY =DNA Q| EHEHE M2 o2

O|SA|7| =Ll DNA O AFO[=7t 2t B &2| 0|53l 2 M| 0| STt

11— =

EtBr (Ethidium Bromide)

EtBr < Ethidium Bromide £, a fluorescent dye widely used in molecular biology research O|C}.
O|= DNA fragment 20l S0{7t uv E W{FH Y2 ENX|A St I SHX|T
HA=EHE HHE O Of2 & &0 M loading star 2 CHA| | $ILCH,

Materials

DH5a competent cell stock, Plasmid mini extraction kit(PA1 buffer, PA2 buffer, PA3 buffer, BST
solution,, Pipette/tips, PCR remix tube, Forward primer, Reverse primer, TAE buffer, Agarose,

loading star, DNA ladder, 3'DW, PCR machine, gel electrophoresis, UV illuminator
Methods

0] = i X| ®M = A E.coli culture & A0 TS
Plasmid DNA preparation
a. AlZF H microcentrifuge 4°C £ cooling & EA buffer £ 56-60°C £ heating

—_

b. X2t E.colicell 5ml & 3000rpm 0| A 5 2& 2t centrifuge £

c. (pellet 22l g ) L}O[H O 2 Media §F U S M| XA

d. PA1buffer 250ul £ &1 resuspension 8§ A e-tube 2 O|F (DNA = Z0| 0| F)

e. PA2buffer 250pul £ @10 AT Z 3-4 H £0 Z invert (vortex & &2 genomic DNA 7t
I = A2 2 FX))

f.  PA3buffer350ul £ 10 AT 2 3-4 Bl 2O Z invert (e H1t 22 O|F 2 vortex S X)

g. 13000rpm 22 10min ZF centrifuge (&5 H0| FHSHA| O H FIIZ centrifuge T &)

h. BST solution(DNA 2} &M 2| affinity E =245) 100ul E collection tube Off 27|

i. Collection tube 0| 7|2 binding column 0| &2 &7|7|

j. 13000rpm 2 £ 30sec 7t centrifuge

k. Of2f O{1}-= H 2|12 CHA| collection tube = &

. AZHTFetube K| A binding tube £ &7|7|

m. 13000rpm 1min 7t centrifuge

n. W2 buffer 700pl £ binding column Ofl 211 13000rpm O A} 1min 7t centrifuge

o. 01}l H{ 2|10 CHA| collection tube 2= &

p. CHA| 2HH 13000rpm O| Al 1min 7t centrifuge

q. GBS HE|1 M e-tube B2 FAFY]

r.  50ul EA buffer =715k 1min ZF Ci 7|

87
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s.  13000rpm Ol A 1min 7t centrifuge S A plasmid DNA & elution
- PCR

a. PCR premix tube O OF2f2| Bt &AW S A O &L} < Figure 1>

DNA template 1pl 2 ul
Distilled Water 17 pl 16 pl
Forward primer(10 pmoles/ul) 1l 1l
Reverse primer(10pmoles/pul) 1l 1l
Taq buffer
Taq polymerase Premix Premix
dNTP
loading dye
Toptal 20 pl 20 ul
< Figure 1>

b. 7 pipetting 515 7|
c. PCRmachine 22 Of2{} 0| HF-E < Figure 2 >

Temp. (°C) Time Cycle
Initial denature 95 5 min X1
Denaturation 95 1 min
Annealing 57 30 sec X30
Extension 72 1 min
Termination 72 10 min X1

< Figure 2>

d. 2hS0| Bt pCR product £ EHA|ZH £ 22 4°c, 7|7 222 -20°C Of| A SHCH
- Agarose gel M| &}

a. 0.5x TAE buffer 20m| & conical tube 0f &7|

b. 1% agarose gel Bt= £ A4S 0.2g agarose 'E 7|

c. HAQAXIM =T ‘Hx' W7EX| 1min 8 50437

d. S22 rpm ©f shaker 0| 22 Al EGX| &S W7HX] A5 37|

e. Loadingstar & 2ul ©€0{F7] (1000:1)

f. 7|ZQIO0| 01D comb £ 7| YAM =8| 7|

g. Gel O| 22 comb & HASHA| A FHO| O L= = 3} 10 gel tank 0| EO0{F7|
- Gel running
a. El2UHF dH @08 gel O YO & = A2 EE TH5I7]
b. 2} well Ol DW16ul PCR, DW17ul PCR, 5= 25 DNA, DNA ladder 2 10ul 4 'E 11 loading
star £ 2ul & O F7|

c. Gelloading 2 full charge(100V)Z 20min 7t L 2{F7|

88
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d. 20min & 7AW A UN illuminator 0| gel & 2{= 1 Zut 20l
5. Results
- Plasmid =21}
= DH5a competent cell stock S E2FE] cell lysis, washing, elution 2t E S &0 plasmid
DNA 7} §3HoR2 FELIALCE FZEE Plasmid DNA = PCR 10| ALSE FH|7t
= ALt

PCR 21}
Sample Results

1 B2 e 0.115 | 0.077 | 0043 | 0.068 | 0031 | 2.204 | 67.908
i B3 0.101 | 0.068 | 0.039 | 0.057 | 0027 | 2162 | 57.331
1 C2 REAS 0.173 | 0.132 0.09 0.079 | 0.039 2.03 | 79.078
1 C3 0.184 | 0.144 0.1 0.08 0.04 1,967 | 79.595
1 D2 pE 0.073 | 0.055 | 0.037 | 0.032 | 0015 | 2103 | 32.063
1 D3 0.073 | 0.055 | 0.037 | 0.031 | 0015 | 2.097 | 31445
1 E2 4 0.093 | 0.067 0.04 0.05 0.024 | 2.057 | 49.857
1 E3 0.093 | 0.066 [ 0.039 0.05 0.024 | 2061 | 49.727
< Figure 3 >

= <Figure3>0 A Zf Raw = DNA & =& 7t2|7ICt 260/280 2| =X| 7} 2 B O| A H L0l =
| 20| Lt =0 4 =0| A1t 2.057, 2.061 & B
Sot=0 0] 240

0|AI-X—| EJU:'Q| Aol A 7:10 2 O| 59
2.059 7t Ltgto 5 2 O| A Q Z1O|C} =B ng/ul 2 442 DNA 2| X2
50 O[5 Y A2 DNA 0| it 2Btd @ AN 7| =0 O|HEICt 4 =
49.727 2 B 49.792 2 7| Z=0f 0| EE=IC,

- Agarose gel electrophoresis 21t

< Figure 4 >
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> 4 2| Z1t= < Figure 4 >2| & 2| gel OIC}. 1 & site = DNA 2ul 2 21}, 2

51
H site = PCR amplification = StA| &= DNA 2| Z1t, 4 H site =

DNA 1ul | Z1}, 3
loading 2| O} 22012 2|$t DNA ladder 2| ZIHO|Ct 4 Z2| ZI0| M= 1, 2 H10]| B[S
3 Hsite O] X 37|71 2 AS oI = URACH EPH 4 B site O At ST

EF0| A LIEFLEX| GEALCE.
Discussion
AMEO| LB BHX|E St E.coli 2| competent cell T=H|7F ZE[0] RO plasmid DNA =0

=M QO] AFESHRALE E2E OFL|2f, Plasmid DNA =& FA| 02| S X|ot HHETt pipetting

MELH2Z 2AHE X[221510 S H 22 FEOIRAL.
MAXM o2 23t plasmid DNA = PCR IHH 0| Al A0|7|0| Z=H|7} /1 pcr MY £t
MEHA Ol 22X Qo] MME|QUCt CHEE, DNA 9| Ol song/ul & HA| RetL ER

HA
49.792ng/pl 2| 22 2 LtZH=T| Ol = FH| E|X| 852 plasmid DNA & AFE &2 &2 Q1510 PCR
amplification 2t’g 0| O| =S} I CH D THEHEICE

20 Hloh 4 =of 22 ZES band £
! =

[

12 x50

. SFX| 2 4 HHO| band 7} UV illuminator S& =

Further Study

O =St S= M= S

> X2 A QX AT E 0|42 S 0|80 A 2= oLt MAHE0| h7Y
X

2350 HEEY UAs S HHEOPY| W0 S=M=EE 0l&8st= A0
°

==

o EOtotL(et HY & =TS =AY 5= 0|0k 50| 2, EEHEY77FX| 11245l Of
St7| WZO|Ct Eoh SEME:= DMEEC 30 SEDE MEZEM HEEZTt
O =0f 5|5t O 2 =2|7| 0 JAHH 0] W HjF =F 0| M= 0l 2|5 L E&[7]
2Lt S=M=E= MMt plasma membrane 22 =2 A0 QUO{A| shear force Of
Ao E A SS2 FTHLE o oo WiHHZ |5 OfF St}

2ot target FHA7E S E| U =X| 20I5H= S
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> target DNA 2| AFO| =8 F&ts| &1
1KB Ladder 100 bp Ladder 50 bp Ladder Fast DNA Ladder 1 i,
B - . RULFH PCR product £ agarose gel O Lf 2l =
: 400 1200
= = _s0 700 size E SIS 2L} PCR product Xt E M2
i ~ 500 R
L o _ s AKX Off B A =HOISH= EEHO| QUL <Figure 5>
— 200
- 100
<Figure5 >
8. References

www.who.int/news-room/fact-sheets/detail/e-
colif#:~:text=Escherichia%20coli%20(E.,Shiga%20toxin-producing%20E
www.genome.gov/genetics-
glossary/Plasmid#:~:text=A%20plasmid%20is%20a%20small,chromosomal%20DNA%20and%20r
eplicate%20independently

www.addgene.org/protocols/gel-electrophoresis/
www.cheric.org/files/education/cyberlecture/e200702/e200702-801.pdf
www.minipcr.com/choosing-the-right-dna-ladder/
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Introduction
1) SDS (Sodium Dodecyl Sulfate)
SDS

=

[

1. Object

HE 1
CHA UNIVERSITY
4
2.

=]

e
=

=

2) SDS-PAGE gel O] =4

< SDS-PAGE H| =t 3}
PAGE Of AFE K|
Coomassie blue staining

2023
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o[l

SIM L R= FEAO FH AL O] RHAIS 282

xo|ct.

X0 &
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o

| QL= DNA 2 THALQE H HO|| TSt XA E A

2

M Z0f| 2f3f

Sample LHOj|
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8t 212 Bradford Protein Assay O|C}. Bradford Protein Assay = £ 22
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6) Sample buffer 2| Z=-
- 5X sample buffer 2| =42 0.25M Tris-HCl (pH 6.8), 0.5M DTT, 10% SDS, 50% Glycerol, 0.5%
Bromphenol blue O|C}.
7) SDS-Page running A| AF2 E|= buffer
- SDS-Page running Al AF2 E|= running buffer(1X)2] Z=42 0.025M Tris-HCl (pH8.3), 0.192M
Glycine, 0.1% SDS O|C},

8) Coomassie blue 2F &M

CHy Mt &0 - Coomassie Brilliant Blue G-250 (CBBG)”| (Arg,
m + Q"'c "@ C}“ CK'Q Lys-Electrostatic attraction), (Trp, Tyr, Phe, His-
Basic and Aromatic Nay$
0 Oy Hydrophobic interaction)0f| ATAIS] SHEE
| Coomassie 6-250
=7 tCE CBBGZ} free dye 2| HEHZ QU i
" Z o) 84 THEE 465nm(red)O| X2t amino
465nm
y acid?t 2250 anionic form¥ 2] | &

Protein-Dye Complex

Anax = 595 nm .
22 595nm(blue)®! EAE O|23tC},

< Figure 2 >

3. Materials

- Acrylamide, Tris-Cl (pH8.8), Tris-Cl (pH6.8), 10% SDS, 10% APS, TEMED, SDS-Page gel cassette set,
comb, Pipette/tips, Protein sample, Bradford Protein Assay, Standard protein (BGG 2mg/ml), 5X
sample buffer, microplatereader, heatblock, SDS-PAGE running tank, Running buffer, Coomassie
blue staining buffer, Destaining buffer, Protein marker

4. Methods

- SDS-PAGE gel M|t
a. Cassette &H&t5]7|

b. DW EO{A 80| S 2X| H=A| =I5k KA

=

¢. 10% running gel =43 mix
Running gel
T S L mm
Gel % 10%
D.w. 1980 pl
30% Acrylamide 1670 pl
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1.5M Tris (pH 8.8) 1250 pl
10% SDS 50 pl
10% APS 50 pl
TEMED 2.5l
Total 5ml
< Figure 3 >

d. 1ml OEEE Sot0] 44057

e. 7tME 2/3 =K E0{F7

ol
mjo

0
it
MM
n

f. 210l 70% ethanol (isopropanol LA} 2 2O gel 7| ZE M| AHStD =
g. Separating gel O| =277} X| 7| CF2ICH

h. Stacking gel & mix

Stacking Gel (4%)
T =7 3T AR Tk
Gel % 4%
D.W. 2530 pl
30% Acrylamide 470 pl
1.0M Tris (pH 6.8) 437 pl
10% SDS 35 ul
10% APS 30 ul
TEMED 2.5 ul
Total 3.5ml
< Figure 4>

i 1ml D& S50 410{F7
j. =< separating gel F|0 20{F7|
k. 7|Z8l0| comb & 7| 2% =S WX 7|CHEIT
- Protein sampling
a. RFP THEH A 20 ul 2F 5X sample buffer ul & mix A|7{Af e-tube Of B 11 5min 7+ 100°C Of| A{
=0 &0
- SDS-PAGE gel running
a. T=H|t gel 2 Electrode assembly 2| ZZ 0] short plate 7 QtZ O 2
LA 7] F electrode assembly ] & SHHE S A L-A|
b. Minitank Off A '@ 1 1X running buffer (10X £ 1X £ 3| M)Z electrode assembly 20|

2O A minitank 2 XA £=Ct

3
mn

o7t &

e
o



c. Gel 2| comb Off At CHE O+, B X El Protein, E X =l protein, X &/ X|
protein, OFH =9 2 10 pl 4 loading S =Lt
M0 LA HO{E = Power Pac 7| A2 HF

AR K| 2
d. Tank @l lid &
2 hrs)

e. Sample O] EO7}X| HOI N & [} loading

V. 94 SALE ZOH - A3 - MaRE

orto

5 — protein,

OF X 2= 10 start (250V, 0.02A,

=R

f. Mini tank Ol A electrode assembly £ i DA & =71 22|38 A] plate 22|

g. Plate OO0 gel releaser £

h. Gel & gel releaser 2 *f%ém stacking -2 1t

1
APM O 2 A

QeEHS

i. U TES Pl ge ZAREE

- Coomassie blue staining

19 &

= 20 M plate AIO| S 2

g7

Fof

e

H

o
o —

T
A~

ﬂJZ'-

o} C

a. Coomassie blue staining buffer 0| 30min <! staining

b. Destaining buffer Of band 7} 2 Y77t X| destaining (CH 2f 3 2])

- Standard curve BF57| & Sample S & 57 3}7|

a. 1/50 2t 1/100 e.coli sample =
990D.W. : 10 E.coli)
b. E-tube Of 1~8 & OtZ3}7|

c. A4FENEYEZES oM FO{F7

d. AEO| BHEO{E 1/50, 1/100 THH H
ul O| 7| BHE3510] 8 HHX| @O F7|

2
=

e. 1~8 H e-tube vortex
f. 96well Of 1~8 tH ZtZF 300 I 4 HO{F
g. SZE595nm O|A YOt

5. Results

D.W.2t 3| A (1/50 =980D.W. : 20 E.coli / 1/100 =

HOfl 350 I, 2 H FEO|= 1 HOj|A] 350

= <Figure 5>5 S50 £ O band 2 B X &l protein 2| band SkLt 7t

HE7HSOLRALE. SHA|

< Figure 5 >

XM= protein 2| band SFLEZF LEEFLEA] QF

[e] @)
NICJ—

HH X Z2 protein 2| band T/ HA| LIEFLEX] LQUCE Protein
marker 2| ladder EE S50 RFP 2| size 7| 28kDA &2 &} Q1SS
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Procedure Details

Plate Type 96 WELL PLATE
Read Absorbance Endpoint
A1..B10

Wavelengths: 595
Read Speed: Normal, Delay: 100 msec, Measurements/Data Point: 8

Results
Actual Temperature: 29
1 2 = 4 5 6 7 8 9 10 11 il
A 0.375 0.371 0.295 0.291 0.287 0.275 0.245 0.345 505
B 0.298 0.391 0.306 0.281 0.267 0.267 0.269 0.346 595
< Figure 6 >
1 2 3 4 5 6 7 8 9 10 1 12
A 0.345 0245 | 0275 | 0287 | 0291 | 0295 | 0371 | 0375
B 0.346 0269 | 0267 | 0267 | 0281 | 0306 | 0.391
Avg 03455 04225 0257 0271 0277 028 03005 0381 0375 0475
Protein Standard Curve
0.5
0 0.257 045 y =0.0078x + 0.251 by
1.25 0.271 R? = 0.9239
25 0277 4 o p
5 0286 035 .
10 0.3005 03 3 o
15 0.381 025 ¢.-2*
20 0375 02
25 0475
0.15
0.1
0.05
0
0 5 10 15 20 25 30
< Figure 7 >
- = - T 1T
- <Figure6>2|595 nm S& = &Y ¢S <Figure 750 L2 HE X1 3~10 H Zro| Bt
LHOf G A & = Of Ci$ S & = standard curve & 12|10 11 =21 R2 LS MESIFCH
- <Figure7>9| =40 HFN SZ = 0l vy 1 B Qlo.3455 8 €2 42 1/100 THY &
SEE 12.12ug/ml, 2 H B0l 04225 § €2 4% 1/50 T A &= 21.99ug/ml £
=
Eloh
6. Discussion
- XN e-tube 9 protocol = [t2FA] 500 pl 2] 1/50, 1/100 CHEY A S O|2| [ OL} =2 A0

o
HYCEEZ QI50] 150 pl X I}O|H O 2 [t B ZH Tt 0| DY A AT} LA SHYIC
THCEEICH 23t Zatgt HEUAM < Figure 7 >0Af 9 B gL SILIE M 2lotn 4

J#2LER2240]0.92 2 AMZ|0| HO{ZICt,

- A= protein 2| band 7t SHLEEF EM QD CHE StLp= SME[X| YU =0| loading 2 U
o}+O| | &l O 2-step 2 & Q13| M|CH = loading =/ X| X2 Ao Z M &L}

7. Further Study
- SDS-Page Gel 1 Agarose gel 2| AO|H 2 F A LUnt?
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A

2 Agarose gel = S{{& =7} &0 pNA THEE 200 bp Ol A2 Ef 50 kb 7HX| 22| = U2
AEO| ZHHSED CHR 7|7t £ DAXY 7t BEO| AHE &= T 7| B S O| L. sDS-page gel =

r

Agarose gel O H|S|f Sj& =7t M =1 Acrylamide 2 =0 HEtA 1 74| G744
XH0|E T2 2 LoD FA Be Yol AZE OE 4 Tt
- Stacking Gel 2} Running Gel 2| AtO| &2 Z A U7}

-
(o n

£ gel 2M Tris pH 6.8 2 ALE S0 ™ 7| F-E buffer 2L}

= Stackinggel 2 IR 22 78S =
212 5ps O 28| SHBHE |2, or A STHHE T/
o

pH 7F %L}, Stacking gel Of| A B
EAEE 74 AL 0218t S = AR QI5Y running gel O S01747] T &
S LSt 2| XISHA =Tt B, Running gel 2 gel 2| OFSHE 22 14 5= 22 pore 2
polyacrylamide gel O|Cf. Tris pH 8.8 & A& SIE E glycine O] & 5| O| 22}EICH O] {3t
& T XH0| 2} voltage, acrylamide & = At0| = gel LI S| AE A ZT G &6 THEt E O
TALEOf et Ol s&H = 0f| XO| 7} 2l SHA| BhLt,

1=

8. References

- www.hadong.go.kr/01868/01959/02072.web

- www.assaygenie.kr/recombinant-protein

- www.jenabioscience.com/images/PDF/BU-117.pdf

- local.koreasci.com/download/manual/101_kor.pdf

- www.cheric.org/files/education/cyberlecture/e200112/e200112-1001.pdf
- www.dynebio.co.kr/yc/bbs/board.php?bo_table=datal&wr_id=14&page=2
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