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Aol A= ORIl sheky el CAZTER
o] vz e mzEdro e PURRE oL WEM
e EHERIS) BIRE Evl EiEel MEEA
ek e gE st e, oksd 317 £
hola gsln ERERE HEEoR 2EA de
HPLCE SfE 0TS FIE, O el of of #hfLel
WEr RS A7 re] B R duliael K
ol el HRE Rl Jebwel HE R AL
of KOl HE <Folel ol HHBHBAR L e
ol B iz} 34k

I. BEMHE o &

1. EBEEY

AL kB DA MHEE 170gm watel &
B fif s ek AT 24WiRI-Ek —3 BRI
e ol HEMel ol% BER RPE S
oabed fEE e Wil HHREWS A 7ok
© CASEMEIEIS] o-methyltyrosine (aMT, Sigma)
o mE FEE 250mg/ke AR e s
oS fREEG o) ZE, A TRREBA e BRI A
He A B2 % 10,60,180% kel 7eield B
0 $4 (cervical dislocation) &2 H#EA Zch  HIR
e aMT 250mg/keS #RHLEE 92 0,10,60,
1804 akoll &4 7obeld myEA ok Bk AE A
o} EIES Mishel EERINI SR BYLESR A
—70C 2 st T b Aol sk BB
Bl Fgslodeh

2. Catecholamine ®&

f% © Glowinskig} Iversen® 2| FHrkddl =el K
44y (K T, RGO kG, AUERBCHE, /M)
0% i % EES 3,0 IN HCIOZK 2mlel
BEEA7) oS, 4TelA 15, 000X g 2 10457 P
Loy Bt = LS CAHHAR st
t}l. Antonz} Sayre?| Jjkel whe} HRpEEESH
ALO; 50mgs} M LW 2 1mle) Tris (1.5M,
pH8 7)/EDTA(O 06M) HHS A BAEshe IRES

5 /3R $ES: (140 oscillation/min.) A] 7 ch&, Ab-
Os% seler sl LIRS aspirationshel  BRIEH
v} ALOsZ FREIKE 233 #tifEsta centrifugal
microfilter (Bioanalytical Systems) & & spin-
dryAl 7148 50419] 0. 5N HCIO, fHe-& wihnsted
Badln ALO.2Ye CAol BABKOR ¥Hi=
T2 50 KED %, ROSHREE ©]1801000X

CAZHTEE

g, 154 0.2um HHRIGAE o = UHEAA
B CARHKS Aot izl CAL high per-
formance 'liquid chromatography (HPLC, Waters
Associates) & SHEsE o}, EEMLE ST (LC-
4B Amperometric Detector, Bicanalytical Syste-
ms) & FiEsle EESIGE 58 chromatography
[EefE-o Felice™ o) HEHHES BF = stlch

B BIge MHES MR % B Aol BEE
fre} E-—3 fkoew CAS wHslkgich

3. Catecholamine J4#2| HE

o -methyl tyrosme(aMT) piile CAgRkol
Wil % ko)A CAol Hid sl HE (depletion
rate) & EEHMES HBlst, CAZERsLx HHlsh
o] we}x] 22 least-square method ® H-l Ka}od
2 CAWA©) B HERIE (slpe) & FHHTS
24 o] zH(CABE)S iR RF (A=t

BB ME

& FeEkel ol Faled Al FRUEHIRE Fig ]

1600+
1400 NE
12004
10004

8001

Peak area

6004

400+

200+

10 20 30 40 50 60 70 80 90 100 (ng)
Catecholamine standard
Fig. 1. Linearity of HPLC-electrochemical detection
method in the concentratlon range of 1 ng
(10 gm) to 100 ng (10 gm) of standard

epinephrine and norepinephrine,
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o2} o] 1ng (107°gm) 3k 100ng (10-7gm) <}
o]oll4] norepinephrine (NE), epinephrine () =%
o -9~ 2 ERpC 2 Jelstth

Fig 2= aMT. 2 CAAIRS M % CARYE
7} b=l = RS BRAIE JeRY chromatogram
o224 internal standard(IS)= #5775 (indicat-
or) 2 7+ Ffiric} FEE #insls dihydroxybenzy-
lamine§ Vel Aolr TE WHHMlA EHE 2
< peak® Holi ¢x|r} NEz} dopamine-& Fifiio)
gkl ol of ¢ whe HER ik BAEE B
ol lrk

Table 13} Fig.3-2 oMT #¥8i #% ZISEEE A A =

0 10

NE

IS
'.GZDA

Do)

INJECT
INJECT

RRp 2 JEs EEE 9 E A EES Jely A
L2 $IgEE Hsle] 1BEREY] EdEo] K &
Bl =he} 86,3, 713 Y 55.8%.% wrobxi 18045l
= BHARE (6334+90ug/gm of tissue):] IBEEE (353
+56ug/gm of tissue) o] ZEFEsL HEHAISE oS
FRE(P<0.0D gt 29vk & ERdEL ¥
BERE (0. 0547 10. 0245) of] trsle] 1BEE  (0.1369L
0.0239) o] # 2.5f% wh2 A JERI(P<<(.05) 18
o |sled EIEERE S iGEitte] BESIHA Hinslgl
=& Vel glrt olzd ERA RS Wine 18
151 10572171 o5 BE% sled (0. 742520.0405)
EHIERES] 1357 de & 38 BP0 ERL

60 180min

5.20
22

MG WG

INJECT
IMJECT

Fig.2. Chromatogram of catecholamines from the rat hypothalamus at various times after

« MT injection.
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Table 1. Effects of intraoral surgical trauma on epinephrine contents and rate of amine loss
after synthesis inhibition by o MT in rat adrenal medulla.

Mean * SE
Time Control Traumatized %
(min.) (ug/gm of tissue) (ug/gm of tissue) Control
0 943 + 87 (13) - -
10 828 + 47 (4) 715 £ 96 (7) 86.3
60 795 £ 139 (5) 567 + 72 (7) 71.3
180 633 £ 90 (4) 353 £ 56 (6)** 55.8
Depletion 20.0547 + 0.0245 20,1369 * 0.0239* 250.3
rate b
" 0.7425 £ 0.0298 1357.4
(slope)
€0.1093 + 0.0298 199.8
() number of samples analyzed.
+: Slope of decline was calculated by method of least squares.
a: time span 0 ~ 180 min. * p<0.05 compared to control.
b: time span 0 ~ 10 min. *#% p< 0,01 compared to control.
c: time span 10 ~ 180 min.
‘ (ug/gm of tissue)
= 10001
= \E\
Pg 800 ‘\‘ ~~
E e
— 6001 T2 A~
g TR
= s
T 400 S~
8 \\\\‘:1\\} o
Py
=]
8
& #8——8 Control
[&]
200~
= A———~4 Traumatized
A-—- A Traumatized t
10 60 ' 180 (min)

Killed time after «MT injection
Fig. 3. Levels of epinephrine in adrenal medulla of control and traumatized rats at various
times after administration of & MT. Slope of decline was calculated by method of

least squares.
* % p < 0.01 compared to the control.

+.Regression lines: were determined separately at the time span of 0-10 min,
and 10-180 min,
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Table 2. Effects of intraoral surgical trauma on norepinephrine contents and rate of amino loss

after synthesis inhibition by aMT in hypothalamus.

Mean + SE
Time Control Traumatized %
(min.) {ug/gm of tissue) (ug/gm of tissue) Control
0 5.113 £ 0.280 (6) - -
10 4.809 £ 0.417 (6) 4.130 £ 0.442 (6) 85.9
60 3.808 £ 0.274 (5) 3.212%£0.102 (5)* 84.3
180 2.250%0.128 (5) 1.818 £ 0.077 (6)** 80.8
Depletion 20.1170 £ 0.0111 20.1768 % 0.0527+* 151.1
P0.6345 £ 0.3515% 542.3
(slope)
, €0.1213 £ 0.0167 108.7

* p<0.05 compared to the control.
#% p <0.01 compared to the control.
a: 0~180 min.

b: 0~ 10 min.

¢ 10~ 180 min,

8.00+ (ug/gm of tissue)
6.00+

a.00{ .2 oS

3.004

B——B Control

NE content in hypothalamus

1.00- A———A Traumatized

A——mr A Traumatized T

10 60 180 (min)
Killed time after aMT injection
Fig. 4. Levels of norepinephrine in hypothalamus of control and traumatized rats at various
times after administration of @ MT,
* p < 0.05 compared to the control
*% p < 0.01 compared to the control

T Regression lines were determined separately at the time span of 0-10 min.
and 10-180 min.
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Table 29} Fig. 4= MK T4 %3 NESE
%A S BlEEEE o A o) vhalr A2 HiR
Peol| Hoahol iEfERES] NEJEE/L #8822 e
Holo 2 604 (3 8080 274, 3,212+0.102 ug/

gm of tissue) 3} 18043 (2,250+0.128, 1, 818+0.077
ug/gm of tissue) 8| 7% 1 3kl EHRIL et
HEHES Boieh(60% 1 p<0.05, 1805 : p<0.0L)
NERrba of 4] S8 0. 11703:0. 0111) ¥o} 5
28 (0. 17680. 0527)0] Bz 3] debA #1506 &

Table 3. Effects of intraoral surgical trauma on norepinephrine contents and rate of amine loss

after synthesis inhibition by @MT in medulla oblongata and pons.

Mean t SE .
Time Control Traumatized %
(min.) (ug/gm of tissue) (Mg/gm of tissue) Control
0 1.752 % 0.101 (7) ~ -
10 1.653 £ 0.108 (7) 1.599 + 0.043 (7) 96.7
60 1.368 £ 0.113 (6) 1.352 £ 0.085 (7) 98.8
180 0.843 £ 0.052 (7) 0.848 £ 0.059 (6) 100.6
Depletion 20.1048 £ 0.0112 20,1027 £ 0.0102 98.0
rate
(slope)

T a: 0~ 180 min.

2.00 (pg/gm of tissue)

1.20+

B——& Control

1.004
0.804

NE content in medulla ob. & pons

&-——-& Traumatized

10 60

180 (min)

Killed time after aMT injection

Fig. 5. Levels of norepinephrine in medulla oblongata & pons of control and traumatized

rats at various times after administration of a MT.
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Table 4. Effects of intraoral surgical trauma and norepinephrine contents and rate of amine

loss after synthesis inhibition by aMT in frontal cortex.

Mean £ SE
Time Control Traumatized o
"(min.) (ug/gm of tissue) (ug/gm of tissue) Control
0 0.884 % 0.062 (7) — -
10 0.913 + 0.064 (5) 0.758 £ 0.078 (7) 83.0
60 0.640 + 0.081 (7) 0.675 + 0.036 (6) 105.5
180 0.447 £ 0.040 (7) 0.448 £ 0.082 (6) 100.2
Depletion 20.1052+ 0.0173 20,1022 £ 0.0213 97.1
rate
(slope)

e

o (P<0.05) 1 Llifgoll=

a: 0~180 min.

(ug/gm of tissue)

1.0
e 0 &
2 O.80="€~\\
g B
= 0.60-
=
15
&
= 0.404 &8 Control
b= b-—~A Traumatized
L
=
1)
Q
j23) 0.20"
Z

i T

10 60

180 (min)

Killed time after aMT injection

Fig. 6. Levels of norepinephrine in frontal cortex of control and traumatized rats at various

times after administration of &« MT.

e 2w (p<0.01) BB 4flrel AR
BIEREE S 2505} ol wicsted ) 1057}

2] WbE (0. 634510, 3515) o] $fiARES] 5. 4}

Rzl 72

Ut g4 Vbl giek

JEgES} %45 (Table 3¢} Fig. 5) = NE& & ¥ W

R R BIGRsL B RS Rolx Ygte
B2 o] fifre] CAK MHEEN il o K

JERRE 7} UK T ool toshed el 92 1 o

/Lo]oJ]_

HIBA R (Table 49} Fig 6)oll41= 5T (10
)¢ NE&#o| HiEst (0.91310.064ug/gm of
tissue) o} krsled BEEEE (0.75840.078ug/gm of
tissue) o] 9Fzk Y& zHS ® ol o ma) NEJ &Ko)
o7k wh-ERE HE S gl o) ERS] HE A
B giglond o Dhe] Bl = HildRt =k
B R A gle AR JEelich

/N (Table 59} Fig.7) = 24] 18{5EYS) NEARE
2 R o] HERE L sl B ZERE V)
W= Egho v oififize] CAME: S EE)o] 1815
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Table 5. Effects of intraoral surgical trauma on norepinephrine contents and rate of amine loss

after synthesis inhibition by &MT in cerebellum.

Mean £ SE
Time Control Traumatized %
(min.) {tg/gm of tissue) (1g/gm of tissue) Control
0 0.588 * 0.042 (6) — -
10 0.611 £ 0.059 (7) 0.623 + 0.029 (5) 102.0
60 0.425 % 0.044 (6) 0.534 % 0.046 (7) 125.6
180 0.25% % 0.010 (6) 0.268 £ 0.035 (6) 105.9
Depletion 20.1262 £ 0.0150 20.1304 £ 0.0190 103.3
rate
(slope)

a: 0~ 180 min,

(ng/gm of tissue)

. 0.80-
3
§ 0.60
la -
k=t
8. 0.40-
& 0.
<
E &——=a Control
§ b——— Traumatized
g 0.20+
(8]
=
Z
0.10 1

T |
10 60 180 (min)
Killed time after «MT injection

Fig. 7. Levels of norepinephrine in cerebellum of control and traumatized rats at various
times after administration of & MT,
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EFFECTS OF INTRAORAL SURGICAL TRAUMA ON CATECHOLAMINE
DEPLETION RATE AT BRAIN REGIONS
AND ADRENAL MEDULLA IN RATS

Kyung Wook Kim, D.D.S,, M.S.D.

Department of Oral Surgery, Graduate School, Seoul National University
(Directed by Prof. Soo Kyung Kim, D.D.S.,, M.S.D,, Ph.D.)

This experiment was performed to clucidate the effect of intraoral surgical trauma on the
central and sympathoadrenal catecholamine (CA) turnover by determining the CA depletion rate
after synthesis intfibition.

49 rats of control and traumatized groups were sacrificed at 0, 10, 60, and 180 minutes
after admimistration of &-methyltyrosine (synthesis inhibitor) and performing bilateral fracture
on mandible angle (traumatized group only). Adrenal glands were decorticated carefully and
brains were dissected by the method of Glowinski and Iversen, among which 4 parts (hypo-
thalamus, medulla & pons, frontal cortex, cerebellum) were used for CA analysis. Tissue
CAs were extracted by alumina adsorption and analyzed by high performance liquid chromato-
graphy-electrochemical detection method.

The results were as follows.

1. Depletion curve of CA after synthesis inhibition showed linearity on the semi-logarithmic
scale in all of analyzed brain areas and adrenal medulla.-

9.  Adrenal medulla of traumatized rats showed lower concentration of epinephrine, particularly
at the time of 180 min, and CA depletion rate was 2.5 times higher than that of control
rats. '

3. Among the brain areas, only the hypothalamus of traumatized rats showed lower con-
centration of norepinephrine, and CA depletion rate was 1.5 times higher than that
of controlrats.

4. 1In the case of adrenal medulla and hypothalamus, CA depletion rates of early traumatic

phase (0-10 min) were higher than those of late traumatic phase (10-180 min},
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