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Influence of Phenytoin and Phenobarbital on the Changes of Brain Norepinephrine
Content and Plasma Corticosterone Level in Mice

Nam Heon Kim and Yun Sook Cheon

Department of Pharmacology, College of Mzdicine, Korea University

In this paper, the influence of phenytoin and phenobarbical on the changes of brain
norepinephrine (NE) conte;lt, plasma corticosterone and blood sugar level in mice were studied.

The results obtajned were summafized as. follows:

1) Phenytoin(50 mg/kg) increased the brain NE content but phenobarbital (50 mg/kg) did

not affect. The increase of the brain NE content induced by phenytoin was potentiated by

phenobarbital pretreatment.

2) Phenytoin(25 mg/kg, 50 mg/kg) markedly ircreased the level of plasma corticosterone
but phenobarbital did not affect. The increase of the plasma corticosterone induced by
phenytoin was inhibited by phenobarbital pretreatment.

' 3) Phenytoin(50 mg/kg) markedly -increased the blood sugar level but phenobarbital did
not affect. The increase of the blood sugar induced by phenytoin was not affected by pheno-

barbital pretreatment.
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A mEES ERAS e o2& miE kLA hypo-
insulinemia = #4p¢) HEE Bimel RS dvtn
9 2 Woodbury'®3 phenytoin o J§TEEMe} B
BRES pastd mER ShE B I &3

©r] Millichap®}= phenytoin ¢} BIKTFHE R

B 24 sympathetico-adrenal system -& HEA A m
Yol LA st

& §#Edl phenytoin 3} phenobarbital & &3}t
o fHsE 2 HET LFHLR ERGTD D
=, d8 BEEe] F #EHPs ol HHINEE dd
e g3, dA= JadA A 9= FERe)
I Yetm® e,z o EEER HEMRE o
A SR g ,

#3¥>= phenytoin ¢} hypothalamic-pituitary-adre-
nal system ol #-& v]A Aole}l 35 o] phenytoin
25mg/kg 8 50 mg/kg & F4F A NEAE, h
#%# corticosterone ff 3 m¥EES] WEH-S WESS #H
HPIRE %t phenobarbital BEM ¥ T 3y
€+ GFEBRERS R HBEZY e e R
e Aol Hifele wleltl,

I. BEMHE % 5E

ERBYHEE —ET G2 —BR U E A—BH
A EEL BE 202 A BET ik mouse &
ERSA. ol 10vlel & —~Bo ' sy

O #B7F¥(Saline & EYRHEES RBHBsIA )

® Phenytoin H5 8

1. 50 mg/kg HEE

. 25mg/kg MR
@ Phenobarbital (50 mg/kg) 58
@ Phenchbarbital #gE

7. Phenytoin 50 mg/kg H4TEE
L. Phenytoin 25 mg/kg HHH Lo =2 E4s)
4t :

Y- MlcRA gstgl s phenobarbital §EE =
30480l HESSE

O HEH%E

A. A NE : Mouse o] THIBE Ulist L K48 B
A7l £ EIRy YIBRSE # M5 st 0.4N perc-
hloric acid 5 ml 2 homogenate - # 4°C ¢ 4] 30,000
g2 108H #Bis#Esld d¢ EHERS #Astd
Anton-Sayre!® kel we}4 Aminco-Bowman spe-
ctrophotofluorometer & HE 3l cf.

B, ¥ Corticosterone: Mouse &) S E7s}+
3 oxalate o] MR # 3,000r.p.m. 02 ELGHE
HMNA Q-8 i 0.2mlE #FSSE Zenker-Bernstein
#:%)] wielA Aminco-Bowman spectrophotofluoro-
meter & HisE 54 .

C. Mk : Mi#f corticosterone FIERXd ¥EG B
3}o] Nelson-SomogyitVke] el HiEstyd o).

* & H3Rol #Es #ie: Phenytoin(Dilantin;
Lot. No. GHL 642 Parke, Davis & Company ),
Phenobarbital (Luminal; kIoBISEM &t ) o) o)
=3

IR % % &

A) I NE 2B 38t %5

() HRE - £EERPKE mouse o] HHY £ 30,
60 R 905 HEL KA NESE: 44 289.2+
15.4, 355.8410.2 2 250,34+19.7ng/g 24 E% g
s NE &5 260.4120.1ng/g o] Hsld ) #EE £
4 ¢4l e} (Table 1),

Table 1. Changes of brain norepinephrine content induced by phenytoin and phenobarbital in mice

Min. after injection 30 60 90
Brain NE content{ng/g) : ~
\\ M.£S.E. M.:+S.E. M.+S.E.
Medication -
Saline: Control 289.2+15.4 355, 8:4-10.2 250.31%19.7
Phenytoin: 50 mg/kg 310.3+14.2 304.61-18.0 p<0.05 255.4+14.9
‘ 25 mg/kg 310.8+10.1 276. 8j;12. 8 274,6125.2
Phenobarbital 235.1425.2 247.34+18.1 288.9+16.0
Phenobarbital+ Phenytoin 50 mg/kg  357.2413.4 p<{0.01 358.6--13.1 p<{0.001  306.0--16.9
Phenobarbital+ Phenytoin 25 mg/kg  313.7+16.8 306.8+11.8 p<0.01 292.4414.5

—52—



—N.H. Kim and Y.S. Cheon: Influence of Phenytoin and Phenobarbital on the Changes of Brain
Norepinephrine Content and Plasma Corticosterone Level in Mice—

dOﬁ
C
>
£
, i
=4 i
i"i':
- 200
E A

o

T ¥ 7 |
0 30 60 30

¥in, after phenytoin(‘()m;,/kz) injection

Fig. 1. Influences of phenobarbital on the brain NE

content of phenytoin (50 mg/kg) in mice.
O~ : Phenytoin

@—® : Phenobarbital+ phenytoin

*: p<0 05

(2) Phenytoin 33418% :

) 50 mg/kg H 412 : Phenytoin 50 mg/kg S mouse
ol &S £ 30,60 H 9045l
<+ &% 310.3%14.2, 304.6118.0 ¥ 255.4+14.9ng
/g 24 HREY A NE & ket &% 7.3%,
19.1% 2 2.0%% #BME B4 6059 ®ine HiltE

02 BEEHIY I (Table 1).

© 25 mg/kz {E41E :Phenytoin 25 mg/kg & mouse
o {5 # 30,60 B 905+ WIER KA NE SRS
&% 310.8%10.1, 276.8+12.8 ¥ 274.6£25.2ng/g
24 HE#H] WA NE&sd sd && 7.5%,
8.2% ¥ 9.7%°] EmE g o Y HHBENL F
B £ ¢ @95 (Table 1).

(3) Phenobarbital {515 : Phenobarbital 50 mg/
kg E mouse o] H4F3F # 30,60 B 905l WER K
A NEGES& £%235.1425.2, 247.3+18.1 & 288.9
+16.0ng/g 24 HEHFY KA NEFE- ald &
% 30 ¥ 6047 18.7% ¥ 3.3%¢ WAE R3x
WFEE 15.4%%] ®/NE By =5 HEHEML
HFEES & 4 fge(Teble 1).

(4) Phenobarbital §iE 28

& Phenytoin 50 mg/kg &% : Phenobarbital 50
mg/kg & mouse of] EHT % 304 phenytoin 50
mg/kg & M4l 30,60 H 9045tk WET KA
NE &< %% 357.2+13.4, 358.6:+13.1 @ 306.0+
16.9ng/g 24 HEHY KA NE & Hilq &&
23.5%, 40.2% ¥ 22.2%°] EME Lo 3043 604
¢ e HHBEPeER FEZSEoH (Tl 1),
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Fig. 2. Influences of phenobarbital on the brain NE
content of phenytoin (25 mg/kg) in mice.
O—0 : Phenytoin
@ —® : Phenobarbital+ phenytion

phenytoin 50 mg/ke BB EEIEFS A NE 28 kb
sled = &% 15.1%, 17.7% 2 19.8%% #|ins 2
EF BN e R FESRs o (Fie 1).

© Phenytoin 25 mg/kg #51AE : Phenobarbital 50
mg/kg & mouse o] HET # 3049 phenytoin 25
mg/kg B HEHET 30,60 R 9045l HWEL A
NE &8-S &% 313.71+16.8, 306.8+11.8 ¥ 292.4
+14.5ng/g A HEE KR NE&&d itstd &
% 8.5%, 19.9% 4 16.8%9 #mE B 6059
e #ErEm ez FEFHsIg o= (Table 1), phenyt-
oin 25 mg/kg BUBHSEY] Py NE & 3+
&% 0.9%, 10.8% ¥ 6.5%9 #E Ly} =5
et FEEL £ 5 dol=H(Fig 2).

B) m## Corticosterone off #i5t B

(1) $@Be: ABEEKS moused] HH % 30,
60 B 904y HMIEE I[Mi4E corticosterone fHy K&
300.1+23.0, 225.2+19.8 ¥ 280.6+22.3 ng/ml 24
E% M4 corticosterone fi 229.8+24.6ng/mlo] H
st B BLE & 5 glgloh(Table 2).

(2) Phenytoin 518

& 50 mg/kg H 48 :Phenytoin 50 mg/kg & mouse
o] HEFEY % 30,60 I 904o BIERL Mm% corticoste-
rone (i %% 825.41-31.4, 975.8+35.3 ¥ 700.4+
28.5ng/ml 24 HEBEES] M4 corticosterone o
Bt %% 175.0%, 333.3% 9 149.6%9 H/inE =
o % itBMNeR AREES A (Table 2).

© 25 mg/kg 4t ; Phenytoin 25 mg/kg & mouse



— & E « FAH : Phenytoin 3 Phenobarbltal o] BEPY Catecholamme 483 M Corticosterone - BE)

mhA] s

Table 2. Changes of plasma corticosterone level induced by phenytoin and phenobarbital in mice

Min. after injection 30 60 B » 90
Plasma CS(ng/ml) R
M.+S.E.- M.+S.E. M.+S.E.
Medication 5 i :
Saline: Control-- - . 300.1+23.0 225,2419.8 280.6122.3

Phenytoin: 50 mg/kg 825.4+31.4 p<0.001 975.8+35.3 p<0.001  700.41-28.5 p<C0.001
25mg/kg 841.7437.2 p<0.001 385.2:4-29.2 p<0.001 281.7429.7

Phenobarbital 322.5421.0 232.5+18.5 221.7427.2
Phenobarbital + Phenytoin 50 mg/kg 703.3+20.6 p<0.001 665.0+29.5 p<0.001  363.3438.7
Phenobarbital + Phenytoin 25 mg/kg 467.5+45.9 p<0.01  303,8+42.7 231.7+26.8
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'8. Influences of phenobarbital on the plasmsa
corticosterone level of phenytoin (50 mg/kg)
in mice.. N
O—O : Phenytoin
@®—® : Phenobarbital+ phenytojn
*5:p<001, p<0 001

Fig.

o EE%‘}?} # 30,60 ¥ 905}01 mjﬁq} Iu#f corticoste-:
rone flie &% 841.7487.2, 385.2:+29.2 % 281,74
79.3ng/ml 24  HWES . M corticosterone fFo;
Hesle] &% 180.5%, 71.0% R-0.4%9) BINE, R
o 30 9 6079 Wiy WEFENLE HEHSGH
(Table 2).

..(8) Phenobarbital iE 515 : Phenobarbltal 50 mg/l
kg & moused] A % 30,60 R 904 HET M
# corticosterone fH &% 322.5721.0, 232.5+18.5
9 221.7427.2ng/ml 24 30 ¥ 605 fHE £%.7.6%
9 3.2%9 EINE Y1 905EE 21.0%9 WIS
PSR OHHEHN FEES B 499

Min, after phenyt‘oin(EOme/kg) injectiow

Flg 4. Influences of phenobarbital on the plasma
. ; corticosterone level of phenytoin (25 mg/kg).
in mice.
(OO Phenytom ‘
@®—® : Phenobarbital+ phenytom :
*k: p<0.001 ~

(Tahle 2). S

:: (4): Phenobarbital guﬁiﬁ .

@) Phenytoin 50 mg/kg HHF : Phenobarbltal 50
mg/kg & mouse o] IEHEE# 304l phenytoin 50
mg/kg & it 30,600 B 9048l HES mig
corticosterone fiE &€ 703,3+20.6, 665.0-29.5
g 363.34-38.7 ng/ml BA ¥EAS] [msE corticoste-
rone fEHoll H3te] 184.4%, 195.3% % 29.5%%
E 32 30 B 60459 B B2 EFE#HS)
$}.2ul(Table 2), phenytoin 50 mg/kg BB HHR
8§ corticosterone o]l Higked &= &4 14.8%, 31.9
% % -48.1%°] -BHE BA BF HHBNSE AR
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Table 8. Changes of blood sugar level induced by phenytoin and phenobarbital in mice

Min. after injection 30 60 90
) Blood sugar(mg%) )
M.+S.E. - M.+S.E. M.+S.E.

Medication
Saline: Control 130.61+9.4 128.9+8.8 126.847.7
Phenytpin: 50 mg/kg 262.5+13.8 p<0.001 . 198.2+11.0 P<0, 001 149.6=+10.3

25 mg/kg 132.246.2 153.3+6.5 147.3+10.9
Phenobarbital 134.71£15.4 147.7+11.8 146.7+8.3

Phenobarbital +Phenytoin 50 mg/kg

208.5424.4 p<0.02

221.5+14.1 p<<0.001 194.3+21.8 p<0.02

Phenobarbital + Phenytoin 25 mg/kg  154.84-11.6 161.3+10.2 p<{0.05 183.3421.2 p<0.05
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Fig. 5. Influences of phenobarbital on the hyper-
glycemic effect of phenytoin (50 mg/kg) in
mice.

O—0O : Phenytoin
®—® : Phenobarbital+ phenytoin

st v (Fig. 3). :

© Phenytoin 25 mg/kg H: 4% : Phenobarbital 50
mg/kg & mouse o HA43F £ 304} phenytoin 25
mg/kg & T 30,60 Y 905k MIEI Mk
corticosterone fHY  £4 467.5+45.9, 303.8442.7
9 231.7426.8ng/ml 24 ¥RF) M4E corticoste-
rone fe] H3te] 30 ¥ 604fEE &% 55.8% I 34.
9% BME BEz 905EE 17.4%¢ BAE 2o
3049 Eine HEtEM o2 FEFRIH o (Table 2),
phenytoin 25 mg/kg % HEELY Mg  corticoste-

rone {Hel] M3l 4% 44.5%, 21.1% o 17.7%%-

BAE 2o 3044 WA FIHEBRLE FEHRNY
=} (Fig. 4). : :
C. m¥Eoll HS E%

(1) HEBE - EHABKS mouse o & # 30,
60 2 004l JlERY MPEMEE 5% 130.639.4; 128.9

Min., after rhenytoin(25mg/kg) injectiom

Fig. 6. Influences of phenobarbital on the hyper-
glycemic effect of phenytoin (25 mg/kg) in
mice.

O—CO : Phenytoin
@ —® : Phenobarbital+ phenytoin

+8.8 8 126.8+7.7 mg%EA L MMEE 125.2+11.6

mg%dl] il F] BLE £ g (Table 3). .

(2). Phenytoin j41%¢

& 50 mg/kg HEHEE : Phenytoin 50 mg/kg & mo-

use o} g % 30,60 2 9054 PEER MEEEE

%4 262.5--13.8, 198.2-11.0 & 149.6-£10.3mg%

2A HER] miEE et &% 101.0%, 53.8%

gl 18.0%9] ¥WmE B 30 % 6049 HEin: HitE

o2 HEFEeIg vl (Table 3).

O 25 mg/kg HEHEE @ Phenytoin 25 mg/kg & mo-
use o] FSHE 8 30,60 B 904l HIES  MiBEEE
% 132.2£6.2, 153.346.5 2 147.3+10.9mg% &
A EEFS MpEfEd- sl A% 1.2%, 5.0% ¥
16.2%¢] Ehs 2o, B5F HETEND FEMES
£ - 9l gl vk (Table 3).

(3) Phenobarbital ;¥513% : Phenobarbital 50 mg/
kg E mouse o] HHT & 30,60 T 004e} WEI M



~&#E - TARB: Pheaytoin 3§ Pazadbarbital o] EEA Catecholamine & 53 M¢ Corticosterone §§ P&y
of =3l Bl :

B 134.7+15.4, 147.73-11.8 % 146.718.3mg%
24 HEHY aEd kad £4 3.1%, 14.6%
g 15.7%% s Bg.ov, X% HHEN AEYE
<+ £ 5 g9 (Table 3).

(4) Phenobarbital s @aE

@ Phenytoin 50 mg/kg A &58 : Phenobarbital 50
mg/kg & mouse o} FHE 2 304} phenytoin 50
mg/kg & EEfslm 30,60 B 904 BET mEEE
%% 208.5124.4, 221.5+14.1 9 194.31+21.8mg%
EA BB miEMEe e £% 59.6%, 71.8%
R 53.2%4 BME o BB HIHEHoE FEHS
9o (Table 3), phenytoin 50 mg/kg BEBH: SEES)
MEfES el 304HE 20.6%Y] WAE Ry 60
R WHEE &% 11.8% % 29.9%9 #BmE Hyo
v, 25 MM R B 4 ¢k (Fig 5),

© Phenytoin 25 mg/kg #5H5 : Phenobarbital 50
mg/kg & moused] IEFIF 8 305 phenytoin 25
mg/kg & HEAEL 30,60 W 904 o WET MR
fix #% 154.81+11.6, 161.31+10.2 ¥ 183.3%21.2
mgh B4 BHARS mBEEA iy &% 18.5%,
25.1% 4 44.6%4 BE ¥ 60 2 90534 Ehn:
HarE e s A%ty on (Table 3), phenytoin 25
mg/kg BBEHNTEY mEES el = £4 17.1%,
19.2% 9 24.4% BmE 2o 9059 e #3H
Biyez HE#g o (Fig 6).

V. % %®

o] &#E>] phenytoin &} FEBIEF] HKA cate-
cholamine == 5-hydroxytryptamine 7--& neurotra-
nsmitter o} BEMEE bz EDE G

Mendez 422& phenytoin & Parkinson # 294

H3 L-dopa 9 WREEE M A 2ok 3hgl L Elliott

£0.0. phenytoin-& ¥4 8] striatal dopamine system

o fEMSelx sted, rate] phenytoin 40 mg/kg B
s 20 NE turnover ¥ MHin=+k stristum &)
dopamine tyrnover & & #H] 9& & BEH4 T,
Hadfield =2 phenytoin ¢] rat corpus striatum off 4
[*H]~dopamine 8] FHE-& ML slg.25 Azzaro
#3582, rat cerebral cortex tissue ol Al phenytoin
<. [HINE$® neuronal uptake & Mflslz =3
oxidative catabolism £ %5l 2.8 4 norepinephrine
2} EHE BRA e g

Arghol vk Byipol stress & ubor-oed I BEMIE LS

corticosterone 3 catecholamine o] E-2 Emo
el o] Mt == e cortizol {F3 bypothalamic:
pituitary adrenal system 8] index B4} BEF 9x|
& Z2gret. =3 phenytoin & Abgel v HREY
R4 iR ERAT e B HES Yo o)
A I femlkEel A E WAt @9 Kiser
25100, phenytoin ¢] KK E insulin 4708 HrE.
&z 24 hypoinsulinemia 7} #B%= o wheld kol
EAR oz 2tgz Millichap'®¥l= phenytoin ¢} §iF.

o= RKTFHE MEst= 24 sympatheticoadrenal
system & BEA A fusfe] LA g om Woo-
dbury'® = rat Bl 4] phenytoine] [ TEERESL Ef.
BRES PEEE mES BN stys. 2w
w o]z-& phenytoin o] fu¥ hRAIEA-S 1 HHE B
Inel BE%Re] lvbarit ket

¢] AFof} A phenytoin 3} phenobarhital & EE IR
graste B oS BRI e Ao ok o
QU Toggip ol HE{ERS 3ekcl, & phe-
nobarbital & hepatic microsomal enzyme system &
FHEsln 2 4 phenytoin o RHE REAFNE Stz
dhsiel 2 BERe] #ele) AYH T Mgt B4
RHE AGA7AE @2, = phenobarbital & phe-
nytoin 8] B #-& WA A 7l E stz X 7HE phenytoin
ol ¢ phenobarbital ¢ $=st MPHANE T},

wlel A WE = phenytoin 51 phenobarbital ¢] s
o2 vat hypothalamic-pituitary-adrenal system.
d ¢lale BEE Btz o) F FEHE rmoused
&% Bfk A NE &8, mif corticosterone (f ¥
mEES e sty HENGE F5d F ¥
WE HFREBERS Yelde ol Bd B HR HEE
gest g ot

iF# mouse o] phenytoin 25 mg/kg ¥ 50 mg/kg
£} phenobarbital 50 mg/kg & &% WEB 305, 60
4 2 9059 BR NE&EE BFEY 9 phenytoin
50 mg/kg WAL 60570 NE@Re] BHs Bins-
¢ 3 phenobarbital BB HE A= B B@e 2 4
g9 ex phenobarbital 50 mg/kg & BiRE,
phenytoin 50 mg/kg HESE A & phenytoin 815
gt rel 305 2 605l MR NE B oS EFs
A #@mstgel. & phenytoin & AT NE ¥l @
4+ 713 NE &&e] #ipd AP 2 4745 pheno-
barbital £ catecholamine secretion o] B#4& )3l
L Holmes %28 $i45e] ») S} phenytoin ¥ phe-
nobarbital & A NE & Sl #ate o1& LA
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Hee fEAS S Aos 34
o] phenytoin 25 mg/kg @ 50 mg/kg &} phenobarbitai
50mg/kg B £& HHE # 304, 605 T 904 M
corticosterone e} MiEES HES 8 phenytoin #
HEL Ay = MmiE corticosterone fES} mIBEE
7t #imstdom B3] 50 mg/kg HEHEAA S EE
stAl #inslglz phenobarbital BB BN AL 5
BHE 4 < 9l9ivl. Phenobarbital §jpE &K% phe-
nytoin o] ] 4 corticosterone 9] #in: 3
W= o MR = B S 722 okl

ol L RiKE #7Aste A 2stw phenytoin & ififs
WinfEfe] 9] Miff corticosterone WiMfEHAT ol L
= BREe] v A 22 A4t =3 phenytoin
o] A3 WK T fEMse corticosterone & (&
o TRFERRE FEAA MEES Bindse A
o 2 75w phenobarbital §fBER phenytoin ¢
o) & [fiff¥ corticosterone & HiNrF MEE A o
2 ol $ a7 Rolol ¥ Mk RE T 443

X IE% mouse

V. & H

Phenytoin 3} phenobarbital ¢} ##: mouse & FEH
NE &%, m#f corticosterone fi = mMmiE(Es] n <=
HEL BlEs ot 2 e 94k

1) Phenytoin 50 mg/kg & A NE &8¢ 4
7] I phenobarbital 50 mg/kg & 7] BEe] glgond
phenytoin 50 mg/kg £H2 13 A NE 552 phe-
nobarbital FIEE R o S $ins ol o}

2) Phenytoin 25 mg/kg @ 50 mg/kg = MAiF cort-
icosterone A S FEEH3) ¥MAZ 1 phenobarbital &
B f#e] glglew phenytoin #H1E Q13 M cort-
icosterone { ¥ in= phenobarbital §jEEE B3
= Ao

3) Phenytoin 50 mg/kg &= MEMES HEE) |/A
7 3 phenobarbital -& 3] g%¢] ¢l 2w phenytoin
50 mg/kg = Q3 mEEEMA S B B o
ol ok
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