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ABSTRACT

Furpose - Propofol is an intravenous short acting agent frequently used in neuroanesthesia and
successfully used to abort status epilepticus (SE). But some cases of epileptic seizures follow propofol
induced anesthesia with suggestion that propofol may aggressive seizures in seizure-prone patients. The
aim of this study is to assess the clinical and histological effects of propofol on experimental SE. Methods
SE was induced in 250-300 gm Sprague-Dawley rats with kainic acid (KA, 15 mg/kg/ip). To assess the
effects of propofol on seizure-prone rats, propofol was given 15 min after the injection of KA before
onset of seizures. To assess the effects of propofol as an anticonvulsant, it was given with 15 minutes
of SE to other rats. Control rats were injected with saline in both groups. Histology was used to assess
neuronal damage 2 weeks after SE. Results : Propofol broke SE in all group 1 rats. The difference of the
mean seizure latency between group 2 rats and control group rats is statiscally meaningful (p<0.01):
seizures of group 2 rats were severe : 2 rats died. Seizure induced hippocampal neuronal damage was
less in rats treated with propofol compared to controls. Condusions : This study shows that propofol is a
effective anticonvulsant and neuronal protector, but may be a proconvulsant in seizure-prone patients. (J
Korean Epilep Soc 1 : 80-84, 1997)
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o A3 AFe] 250~300 gm?l 250Ha]e] 4R Spra-
gue-Dawley rats& i3 o2 3t}

AE FHFT L AYFAA AF 1 kg T 15 mge
kainic acidg& S22 Fo &t

T ¥F (Grouping) : W4 A3HE 38 249} pro-
pofole] E3}E dolr7] 1% 7 (group 1. 59+, group
18} A=F (group 1-C, 5v}e)), 24 & @z Aol gle 4
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o7} 93 # (group 2. 5vk]), 18l group 29| B
¥ (group 2-C, 5vte]) @} o] 47 #o2 Vit

Kainic acid F2 1% 36 3}l 9 propofole] 4/d#
E7te] #& (Monitoring KA-induced activities and
clinical effects of propofol) : &7 &A249] propofole]
AENE Dol 93l group 1 (59F])elA kainic acid
£ B7HE Fosl] A $HFE AL AL ¥ 5E U
o] Ag#e) me] P& F3b propofol (15 mg/kg/iv)&
5o it 22 (5v18]) 94l kainic acid2 H@ 53
FE FL AR T 158 o] Y39 A Ad4E T
tdeh. Ad 23 Agko] gl AdFN g propofold
ETE gotry] sk group 2 (5uie])olA vzt g A
2l kaimic acid®o} ¥ 15% 73} Fo propofol & o 8}
Aot dz=F (5v18)) 9A] kainic acid$ ¥ 15% A%
Foll Lo A Ad4E Fo 3} A BAY
el student t-testE AHE- 3T}

upe9lo] 228A W AE FHE L F 17
A3 F 2} group 2 hematoxylin-eosin G4% & o] &
& sfint F-9)o] 22]8A Wslg B S e oy
4 2o

AEHE A A717] 108 Aol AF 100 gmT he-
parin (Sigma Chemical Co.) 75 usp.unit® E7hjel
FARI gdo] $nE WA SNt A¥ey fERTL
ketaminentd] A7 ¥ VHEE d3 $4EE ol
Yool §27E hEAT O F YAAL Fsfetn o2
€ 58 20 gauge cannula® 4yl #F £do] HE
o5 3=E g & HAE B vpgeg ge Yexs
ook A Al Ade 2870 #AF A 48 AA
& & 389 (0.1 M phosphate buffered, 4% parafor-
maldehyde, pH 7.4)2.2 1582 #F 123 AHY. &7
Aol B HF e vl HE HEsl FY nP A
2477F AA 33 | A& AR 70%. 80%.
90%. 95%. 100% &g &AHell 24z} 1417 Ft &4 A
2 o BHAE 100% Xylened ARRsle] 3417 Fot
229 &S AA AHT) olo]A Xylene : ¥ =
2R (1 Dol 2/, 97 SEhel 2413 a2l A o
2lto] 2417t Bt A2 AR Al o €] BAe] B
Z22 & TojdAlo] Y31 56 T~58 €9 44 A g B
o] ¥} AFTE 10 pm FAQ] 23 HH L A s F-&
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eosin @AM o E ANF F B9 AT AP AR £
polymount®} gelatine2 2% sl 38 Hu|AL o] &
atod siu} Folo] 22 &A dsle #F s
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1) Zt #'8 Kkainic acid® 1§ ¥3 {8 A1zt : Group
12 28.414.2% group 1 =7 28+3.1%, group 2
42+9.1%. group 2 2L 25.6+3.6% ©1At} (Table 1).

2) Propofol®} 3¥ 4% 23 &7 Group 1 57l
ZFolX propofold] BB T FA] AH FHFol 23
HAR (100%) 25 AE AT, 913 485 Add
7@ izte] e izl vla 4§ 47e B
Group 1 =T 5vle] B A 35 449 Hsrt
ARt (0%).

3) ¥ w3} o] sl AEF | tiE propofols] E3}
: Group 29] kainic acid ¥ ¥ 23 44 A]3He 42+
9.1822 25.6+3.6%< group 2 =3 vl 2n]
e L3 BB (seizure latency) & BT (p<0.01).
a2y 2uielst Abg Sl a, 1vlels R 2o we A
d FHEoE A HAH I e H% AW S
¥4 (Table 1).

4) Propofol ¥} tf279] 2} 443 : Propofol ¥
o2 group 1. 2% rearing, falling, forelimb clonus
2738 B9, d279 group 13 29 449 gz
starring spells. head-nodding. wet-dog shakes &7
<+ Ho) propofol Foie] tizFolu} propofol el
H)&) wzte) obio] A% 478 BTt (Table 3).

5) Z &8 AMYE : group 291419 5elel 3 2nlelv) AL
Sil=s

l

o

%

ol

Table 1. Seizure-onset times after injection of kainic acid

S/D* rat Group 1 Group 1-C  Group 2 Group 2-C
1 25 28 30 30
2 30 25 35 death 20
3 27 25 50 26
4 35 30 50 27
5 25 32 45 death 25
Mean+S.D. 284+4.2 28+3.1 42191 25636
*Sprague-Dawley rat time . minute
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Table 2. Histologic change with a loss of pyramidal cells of the hip-

pocampus
Group 1 Group 1-C
1 2 3 4 5 1 2 3 4 5
CAl - - - - - JCAT +++ ~ — 4+ 4
CA2 - - - - - |CA2 - - - 4+ 4
CA3 - ++ - - - |CA3 ++ - -  ++ 4+
cA4 - - - - - lcaa - - - - -
Group 2 Group 2-C
1 2 3 1 2 3 4 5
CA1 - - - 1CAT +4+ = 4+~ 4+t
cA2 - - - {cA2 - - o+ - -
CA3  + +  4++ | CA3 +4++ - ++ - ++
CA4 ++ - - |cAd - - - - -

*—  negative, + : mild, ++ : moderate, +++ : severe

Table 3. Behavioral syndrome observed following systemic in-
jection of kainic acid of propofol-injected groups and control
groups

Propofol-inected group Control groups

{group 1, 2) {group 1-C, 2-CO)
Rearing Staring spells
Falling Head' nodding

Forelimb clonus Wet-dog shakes

6) st ¥9je] zsA ¥} : Group 12 5utE] F
19k2l7t CA3 #9194, dzF& 5vtelF 3uiel7t CAls
CA3 H#9jolA H2inl A7A4e] 74 7ol & HIAL
9, 4o Fxe dzTo] ¥ A3ttt (Table 2. Fig.
1). Group 2= &% 3rie]l 2% CA3 H-9dlA, 18ln
o] Z 17te]E CA4 F-9lolA =g A4 U] vt #2
SRR, iz 50t F 3utelelA] CAl, CA3 #9419
g2l A7Age] ZAvt 3F HAen, Aie A= o
Zol ¥ A8ttt (Table 2, Fig. 2).
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78 $3% (status epilepticus, SE)& &2 o|H &3
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o]#] gho} Azt AHE Zshe A7} Ath wabA o
B3 gxle] X 2E Yol MEL Ao AL L U4 F
£ & 1 EAEel =¥ g ZAFsta Utk olH @ =
g 7hed A2 A7 uhd 4 Qd# e vl AR Ee
propofole] 4™ FHFo] A7t QlSo] WHHEA d3|
A A8 FHF 8 5ol AHE-EY] A2 sttt

19703 Workell @8] 2" propofole Kay® Rol-
ley7t A& 43l wHF=AZ 218§ phenol Fr=4
(2, 6-diisopropol)olth? @4/dellx A}&3st= propofol&
PH 701 1% (wt/vol) propofol, 10% soybean oil. 2.
25% glycerol. 1.2%2] EFEE <% egg phosphatide®
e 8 SR g He Bde a1 Bt 3 gRiA vt
#H A 9 A o HAZ AMgE T o FEUIRe ¢
A wEA Adxe kot ABAM x| A A gl 248}
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ride channel 715& 37 A7122A 53 A4HLE A
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Group 1 : No morphological change is found. Hematoxylin-Eosin
staining, X35

Group 2 : The pyramidal cell density mildly decreased in the re-
gion of CA3 and moderately CA4. Hematoxylin-Eosin staining, X35

Group 1-C : The pyramidal cell density greatly decreased in the re-
gions of CA1 and CA3. Hematoxylin-Eosin staining, X 35

Fig. 1. Histologic changes of the hippocampus in group 1 and
group 1-C.

A3 EAE
4 %"}‘i—’—‘— (refractory drug-induced SE)o] E#&3d 4

H3818A propofolo] A2 AR FA4 7

| 3t c}.” o|# % propofole] A F3H T &
-"’Jr7—‘1 °]a}~“\: BEan% go] ATt o] 9] Apgo R A
+% ¥ (paroxysmal motor phenomenon)°] &A1&
the Bk A2 4 910, 718 ZdA &3 Fojrt e
AE F31Z 8A0A propofol S AME-3H= 71% ge =3

o] =3 it}. Gil de Bernabe 52 12 & 5 7134
(epileptic focus)Z ©435} 817] H43lA propofolS ¥4
sl e ¢ ¥ §HE2 2 propofolFd ¥ 2™ 1S
o] WrAd 28 B3 &% 3,® Norwack 52 propofol v}
# ¥ Hud v|ZEA 2& (nonconvulsive seizure) <}
ZAubzE ol w4 243 (generalized paroxysmal fast ac-
tivity) 7} HA @ o & 31 3 ct” Mkela 52
v Folu vh Fo CAE £
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2 propofol
E59 &% (involuntary

Group 2-C : The pyramidal cell density greatly decreased in the re-
gion of CA1, mildly CA2 and moderately CA3. Hematoxylin-Eosin
staining, X35

Fig. 2. Histologic changes of the hippocampus in group 2 and
group 2-C.

movements)°]u 7+ 23} (epileptic seizure)-& 2 508
A= o v glon, o] F 1/30] 1 fAAE ¥4
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WA, 8% propofole] A& $HF5 X 8ol AMHEEH R A
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sk A& 48] mejsto]ol dotm ¢ st
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BHE tidez AFEHE A8 (proconvulsant status)
9 BE FHEFS FIAN F o] oo U € 2AEA
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Kainic acidZ 25 81% 21 ZX S0l [H 3 Propofol9 & iif

Y ofz] =SS 4YH Pz FYstu sgrt
€ A7olA FFAA 29| propofole] EHE Folir]
A3 kainic acid& EUE Tl Y FHSES 7
ARl 2 158 el A¥FY mal FHE F3kd pro-
pofol & Fi&t group 1 5718 BEFolA AR =
A F330] 24 =AU (100%). =3 AA @z 3
o] ¥ A&l gt propofold] EFE Lolrr] 3
AYol A Wzt f& A kainic acid 94 ¥ 158 23
%ol propofol& g group 2914 kainic acid ¥4 ¥
Ad g A Ae 42191808 256+3.68
group 2 i ZZ3 vlwald 9v]gle w3 48718 H4tt
(p<0.01. Table 1). ol¥ ZE3EL Prause, Mazzario,
Kuisma. Merigan §°] 3%t propofolel A& FH %l
APAEQ B YFshe 27 e g Al g a8y 7
A 234% 24 3 A2E group 1914 AdE Ade] oy
o] tizFol Hl& e 27 Hw, AR L= Ao ol
£ 3ol A propofole group 29 ¥zt AEIIE 2jv] 9l
Al A% ARARE A F A ol dlzFo v A%
274€ Bgen, 1 % ovlel AVF itk (Table 1. 3).
upebr] A E3 Aol e delolA propofole A¥E &
&E A3 AFIAY AR S A S-S dFse 4
Zolel Alg =3, °]R& Gil de Bernabe. Norwack,

EN

Mkela &°l A 71E2] 23S gx U9 Sxlollr LAY
& A¥ 3459 A8 propofol AHE-E 4153] 18] o
o} ¥& A s Adeln & 4 o} sy 27
84 sk group 17 group 2 BFolA tl2T] vlald
CAl13t CA3 ¥919] A749] vt Aeix] e 2788
Hof ¥]F propofolo] & L& Aol e FelelA A
e AE FL o] ARt ofge] Yo A A
Agel &4e Heske A4E AaS Aibshe vz Als
€t} (Table 2. Fig. 1, 2).
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