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Effects of Yohimbine on the Pressor Response to Raised
Intracranial Pressure in Rabbits

Jong Moon Kim

Departments of Neurosurgery, College of Medicine, Chonbuk Netional University
and Chonnam University, Medical School

1) To delineate the role of central a,-adrenoceptors in the pressor response to raised intra-
cranial pressure(ICP), the influence of yohimbine, an a.,-adrenoceptor antagonist, on the pre-
ssor response to raised ICP was investigated in urethane-anesthetized rabbits.

2) The ICP was raised by infusing saline into a balloon placed in the epidural space. The
rise of ICP was slow in the beginning of the infusion but it became sharp as the infusion
proceeded.

3) In response to raised ICP, blood pressure(BP) tended to decrease slightly in the beginning
and then increased sharply. BP, however, fell abruptly and markedly if ICP was raised fur-
ther. The maximal pressor response to raised ICP was the increase of 49-12.4% of the orig-
inal BP(mean-+SE in 32 experiments), and at this point the volume of saline infused into the
balloon was 1,224-0.15ml, and the ICP 165+6.4 mmHg.

4) Intraventricular yohimbine(50yg) by itself did not affect BP. After the administration
of this dose of yohimbine the increase of both ICP and BP was observed after the infusion
of much smaller volume of saline than in the control animals, i.e., after the infusion of 0.83
+0.02ml of saline the maximal increase of pressor response(5744.5% in 6 experiments)
appeared and at this state the ICP was 16439, 6 mmHg.

5) Intraventricular clonidine(30xg) markedly decreased BP by itself, and in the clonidine-
treated rabbits the increase of ICP induced by the infusion was much less than in the control
group and the pressor response to raised ICP was hardly seen.

6) The hypotensive effect of intraventricular clonidine was reversed by a susequent intra-
ventricular yohimbine(500 zg). At this state the pressor response to raised ICP appeared as
in the control animals.

7) These results show that the pressor response to raised ICP was facilitated when a,-
adrenoceptors in the rabbit brain was blocked by yohimbine and that yohimbine antagonized
the inhibitory effect of clonidine on the pressor response to raised ICP.
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Cushing(1901) & HERNE LRI mMEEH R
e WKL ol = HEARE LA 43 MRFd m
TEEHPES R B Folzt ddet. Z LK o
B BEFE] HENBR LRI =& MEERARS] B
RHEILA B2 HRE AFSAc. 8 ERd s EF
IRl FfEste Aok v1%3t #ES baroreceptor 7}
FrEshe BEAE LAR: o] baroreceptor 7 s of
MEEFHPEN FES vt #55 Rodbard & Sa-
iki 1952), HERE LA = s 2 K 92 8
fre) FSMmmMA 2 Q3 F{ETAMe] sympathetic neu-
ron & EEAA MEERS doildEs #H&(Evans
1967), HEAE LR LRMEHE mEESHHIEY
Bggel JLEER ot #4%E (Tanaka 1977) 5] 9

g R/ norepinephrine F#ET RS RRK
KR e BT RO dod ERREY LoE
BEEFGA T o] FEdte] <A ¢l (Fuxe 1965,
Chalmers & Reid 1972). & #H=9 ZTQITNE i
norepinephrine 3} JEFANE LH ] =2 ME LR
BIRE dotdmxl FE ¥ folA BEEIMNEA ball-
oon & EF MEHELE HENES ERAASI o
of w& IifE -F-& BiZEsle, reserpine g - 6-hydro-
xydopamine FjEHEEPYINA L HEANE LR =&
MiEE E5el BEskAl MiHl=l 9o reserpine §ijpIEE)
e =R E norepinephrine & FAZ #Hll= 1B
KEglnl MEEERC BHIAS s HERE LFJ
w2 mEE RS HEAE LR 2 A noradrenergic
neuron o] FJEk=¢] L =Xe] norepinephrine ERES}
s 7| ool HEBEshe .

sk Kim 5(1930)-2 a,-adrenoceptor agonist gl
clonidine ¢ SR &7 HEAE LR =12 M@
LRSS 3kAn Bo2 o mEFRAL thig adr-
energic system o] BEEIgIT) St9 3, B5(1982)L a.-
adrenoceptor 9}-2] BERE MFSF=L A& receptor o
o] & agonist §] B-HT 920(Kobinger & Pich-
ler 1981 a,b) & A3l BT &R, o #EH
MER BRE EEREBEER & mELFRS M
3t= o] B-HT 9209] MR-t piperoxan 727 el
AL 184S 1 prazosin Foll A& FEwR L
rEg et

FHEE FEAA HEREELAA =& MEEF

t] 3t a,-adrenoceptor &) BHEAZEE ar,-adrenoceptor

2] antagonist ¢] yohimbine 2 Rt #Hzsld E_\
7lel 2 HRE W&t wlelsh

B B ¥ %

EBREME 1.8~2.2kg)E urethane(ff T 1g/
kg) M T REES WAL BERAMLE EEsh
AT%-& Biesha A Bigskgd ot ;

EEAME U EEANEHE: AN Hikel =
sl FES HEHA KXREAS FLoE BEEES B
#H2 g=& B4 THER s5mm)E Fo 3 Fd
= jnEH balloon &, X 3-ZF| = polyethylene tube
o #iE= FSkH balloon & A= EEREESEA] A
shed MEE R BEEREES Higtel sERstglch. EskH
balloon el = BHEANE (LT AEelw md)Y] EiE
4+ #EgsAl sl Sk o 0.04ml ] AEKE HE
AZ}3 pressure transducer(Narco RP-1500)¢] i
3le] physiograph(Narco MK W) kol = #E<S 3
#skqich. puEER balloon & £EE/KEZ A ¢4l polyeth-
ylene tube & Ee] 3ml HEEEES infusion pump
(Harvard)ell ##Esln RES EFAR HWLE 14
el 0.058mle) HEE REMELF vebd A7t
A @EEAS G mEEe] BEEREE 2o F ME
THel vebid EFAIR RES BAAI717 3t
balloon pyell AR HEKE —Hol 5E&3 KES
ek

MR : e —f BBk st HAST
heparin ¥ (400 1U) 2.2 A9 pressure transducer
2 @3t physiograph kel $19) REESF Rk ok
gk

FIREEA XWEA : T JIIEE=RAC polyethylene
tube(21 G)E WA BEEAA F2 1/AmlEHFE —
HEe| HE4Ee] 0.2ml AR HEggeh & BRA
Ax —IBE Bietae Epe AERE RIS
3 RHEBL HERoR Blsgs.

{# 3t @2 yohimbine HC1(Merck) & clonidine
HCl(Boerhinger Ingelheim)e] gl 0.9% BREIKE
Bt

BRI EE balloon A= BEIK HEAE A&
g KEo R 556G, 10,15,20,255) 22 KRR
BEF vebd d7tx RE ¥ mEEEHS Histe
AE 3 mE#EHE FHEISE(mmig)® FEilkshA 4
EARY MEES 10002 Az MEREES o5
st on o] WEMEE Roes AR ¥ MEERR
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H## (graph) & 2.9 =},

E B x &

1) BEAEBELAY mELR

BB R A= s balloon fye 0.058 mi/
min o] EEZ AEKE EAS AR B, &
EAREHY 1R W) HERES LR RE
LR-E AN E Y 10574 EHEAE Y 0.6ml)
T EEsld oy 2 E RN Amstg 9 (Fie
. MEEL RS EFe BEBY HATHG~104)
o & BER BAOERE 2olvhrt, REEY &MY k
& dosd MEE &#E LFsg s (Fig. 2). M
Bt EFAE AdE 5 1050RAd HE EAS 29
om BEN NERME Rysta mES &Mt
Al TFRESHLCE o] &M MEE TR —3dhe —B
Kol AT 914 2t fnEE balloon fgell AL #
Ml NES oS L§Fshq v (Fig. 1).

IMEE-S 326ell A 105+2.2 mmyg(ZFEH+SE)E s A
o] MEE LA 3k BE 40+2.4%8 RHL 24
2w, olw]8 FREE-L 165-16.4 mmHg olv}, fnEE
<+ AFste] NES LEAA & MELRA Jebd
ﬂ]?i}z BrEE = B P 2040.4750) 9z,

& Py 222015 mlgel. HASE BEKES
W@ol # 100ml 7t & AR dA- A5 EAR

al 0.058 ml/min ¢ o} I BPtkol = A balloon
e @me AR <2 sl 0.052 ml/min
ol i v},

2) AELACN oE MEFR0 ) Yohimbine

o BB

a,~Adrencceptor &) Ry agonist ¢l clonidine (30
) e {INEER B WELAA =& MmEERRE
WiElEre] #i4 (Kim 5 1980050 gz, RERIAAE

M= 719 (Fig. 8,5), 1 ®ERY antagonist ¢ yo-
himbine & {{i§E K #Esz 5~200% RESL

LHAA mEESE-S RESE .
Yohimbine 10 zg: 4fd| 4 MEFEE ooz A
o gFEhel gldlz oldY WELFR ¥ LEEEH HiH
= £4%& BB R ERS JsoFis 2).
Yeohimbine 50 /lg AEE 6018 EREEAA W
Higll = A BES T X3tdd. z28v REER
F 4 Iﬂl@hﬁfﬁﬁﬁ HEREYHS AL G 8
yohimbine 50 pg & #HE 5~105%d MEL A=+
stglEwl fE balloon Ao ﬁﬁﬁ?k&xo A 2HeE 104>
$#%el REE-e 94+11.6 mmHg, 2 HFARERCL
125-4.7%%] BinE 2929 24 %ﬁﬂﬁa‘#"l 10589
AE 2 MEEe st HEte 2 AR 2RY9(F
ey P<0 05). Z3F BEH A MEHHA B 5 g
B iEigst REE EFC w8 WEE mEE TRl el

3
s

Fig. 1. Arterial blood pressure(BP) and intracranial pressure(ICP) of a rabbit. ICP was raised by infu-
sing saline(0, 058 ml/min) into a balloon placed in the epidural space. At arrow mark, the infusion
started. At inverted Y, the infusion was stopped and the infused saline was removed from the

balloon.
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Effects of intraventricular yohimbine(Yo) on increase of intracranial pressure(ICP) (left) and

pressor response(BP) to raised ICP(right) in rabbits. Abscissa: time after the infusion of saline.
Each point shows mean of experiments. Vertical bars show S.E. of the mean. The drug was inj-
ected intraventricularly about 5~10 min before raising ICP. Numerals in parentheses: number of
experiments. *p<0. 05, **p<{0.01: significant differences between control and the drug group.

2 gkskeb(Fig. 2,3). MEE 15444 REE-L 16419.6
mmHg, MEES HEARERTY 57+4.5%9 #NE 2
dov, 9 HEE] 2AdE BT 2RI (F
7z p<0.01) (Fig. 2). 28 AREF2E ¢]FxA
= BEMELRY BEGHAFS 5714.5%8mE ¥
BEAARLYE 2o WER FEG £RBE 44
2d, BEMmEEFS By ¢ REE 1641+9.6 mm
Hg = 44 #RES) 27T gk 2= HEmEE
LR 8] mEE balloon el AR REKEL 0.
834-0. 02 ml(6fJF#H L SE) & WRE(1,224-0.15mD) B
o HEshA 495 (p<0.001), —eE AT A
B A Veld MEEKEEE yohimbine 50 pg $HE

Bol WREED & FHAE 2o FMERY FE

3 2: 992 (Fis. 6), A—% AELRES d279=
¥ FiEs L HARS yohimbine 50 pg #5164 ¥
mEach EEe Agch(Fig. 6).

g 4piel A yohimbine 25 pg/kg ¢ BIRALRAE
MEER ] Ae BEe 7 Esgx, HE balloon

A REEK HEAC ¥ REES @ mEELR B
of ¥BEsl Ao £Hs ¢g4r}. Clonidine #H1#k]
A F—g AEKEEA A Jehd MBEKYE-S BREEEE L
BEs dsta, aEK EARS o gir(Fie. 6).

Yohimbine 100zg: 4fje] 4] EET mMERME 4
271, RELF 4 mELS #$48e HERHs A
vl dtg el ok S A AHg 20549 RELRA o
MmEE 57 BEE YBEE ARk oot (Fig. 4).

Yohimbine 200 xg: A5 6444 AR mMEE
H.(22+5.5%, p<0.02)& doAxt. LHsS MR K
mEe = ERA % MES stgd el o449 RELRR
o mEE LR EEe A HEEs A 2R 49
o} (Fig. 4).

Yohimbine 500 ug: 6fd 4] o] B HEY MEL
F.(33+6.1%, p<0.01)% dogith o] MmEEEFe]
10~205%# A9 FlEe= EEE Y-S 4 MEE A
st RES kEAYY RELFR 84S HEREEs
A £E/7 d9-tFie. 4). 28 mE-L HEEs
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. Arterial blood pressure(BP) and intracranial pressure(ICP) of rabbits. At dots, indicated drugs
were each given intraventricularly before raising ICP. C30: clonidine 30 pg, Y50: yohimbine 50

zg, Y 500: yohimbine 500 ug. Other legends are the same in Fig, 1. Each tracing was obtained
from different animals.
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Fig. 4. Effects of larger doses of intraventricular yohimbine(Yo) on increase of ICP and pressor response
(BP) to raised ICP in rabbits. The drug was injected intraventricularly about 5~10min before
raising ICP. Legends are the same as in Fig, 2.
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Fig. 5, Effects of intraventricular clonidine(Clo) and yohimbine(Yo) on increase of ICP and pressor res-

pose(BP) to raised ICP in rabbits. Clo(30 xg): about 5 min after the ICP was raised. Clo(30 pg) +
Yo(500 pg): yohimbine(500 ug) was given about 5min after clonidine(30 zg) and 5min later ICP

was raised.

e FHEN ABRLFENE Rigstz A EHSL o
o7 A] Btz oA HA 2050 Al @S 9.3
# T Aok (Fig. 4).

3) AELAN g mEERA it Clonidine
(80 #g) + Yohimbine (500ug) 8| %8

Clonidine 30 pg: A%y MRSER HHEHE 5~10
Zrell MEE-E REFES ThE(—342-6.8%, 106) ==t
ofw] MEES AFstd AES BWEEAA Rod 28
S BRI BER A EAmE € F dd=
R METHS AREHAA o BEESA elgd
c}(Fig. 5). MEESL s RAEBELS HE#HIAHY
FEEY ERE 2oy o]d & mMEERE 783
skokel, B 4Bl A = B ERAGE stz mEL
Fol As veldA okw ArtF 2039 T gl oH
68Ul A = —FERYSl B mEE FRe] 9l9lvh(Fig. 3).

Clonidine 30 zg £¢ yohimbine 500 ug: 8o A cl-
onidine 30 pg #E # 558 MmESe] T g
(—29+2.4%)4 4 yohimbine(500 ng)-% EINELSE

W TR mEE & BRI AlFstd 5~104
o A9 FmEk#Eo =z EEH . o= MEE A
Zretw NEEFA o2 mEERFe] HESIA x(Fig.
3), M LAMRSY FiHd BRG] sl A9 R
7t 9 9lvH(Fig. 5). & RELFA =& MmE LR
o} &} clonidine ] #4spEE7F yohimbine &) 3Em#kEL
2 HRH HENA 2o BEY mEER et
stet.

Z £

AEBAA R balloon ol —7ET HER REK
B HAS A AES $1839 LES 1gw
olw] MEES B3 FTHMEAS 2gvh. HEAL B
ol Wl RE-S Wik &WEHA ERSG o« m
EE LR Azdstd dutd BEERE 219 e
B NELRYE Rigshe #e mETRS Q
oAtk o] MEETFHl —3kste] WEES —BMQl T

e LR HE SR T B8 kRIS

T

©
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Fig. 6. Level of blood pressure(BP) (left) and volume

ICP level. Legends are the same as in Fig.
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ptor o} HEHR: ZA v, ZHe fhel vhebvbe MpE L
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