Pressure Waves Induced by Electrical Stimulation
of Upper Pons and Lower Midbrain in Dogs With
Experimental Subarachnoid Hemorrhage
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i T30 E SIS & BRI RAE

GiRA R MGG CEAE © ILARE TR BdR)
ANE =B

(BEZFN624E11H 108 &4

SMFEENEEC BT 2 EENEEH T ob B EROHRICB T2 B LEEE XU T EORS
oW THE LT, 32EDA X #AV, F7 37— VEIRIRE:, FBCATHROL &, KBRS LET
WEF A EER L, £HME (systemic blood pressure, SBP), EEEMME (intracranial pressure,
ICP) B X UIMERE (cerebral perfusion pressure, CPP) #3EEfyicRY 79 7 THET 5 L IR
F— A TR LT, MR OIS LS L ORI TR 2 ERREL, OREERE Lz, EFORE
CRE BRI L T b EERE v, EUTHED TNE L, LAL, < b BT s ICP A8 ZiREZ
FofET 3 L MMEREICE S B LB B L T, Bk D ERTEREELS SO oz, RIBMoO
#X 1%, 0.1mA, 1 msec, 40~50 Hz 248 x L7z, SAEFL & VAN 6 ~12 mm OEFEI BV THELE
B FURRTSERIBL, 82 2T, ZORMBEMIZRERL, RIGOWEWER L. B 6N RIGE,
R, BOEES L0775 b vEO SEECARS Nk, HOERE, FET10~ 30 W, ICPa
SBP LAMIL TLRET ARG TH D, 15 & UPiHEERD 41 BRI TR L. EBLERIE, R 30
#~ 3 4T, SBP 2%k, SBP TR & ICP FEBNRERBICELZHDOTHD, W RIAGHEAR A 3 & OV
RO R ERTR . 73 b e 3 SLLET, SBP SR LD, SBP T & ICP LEH»H
Bk U b0 ThHD, BREOEE L HICBVERE» SBTL, HMELY 2mm SHBID RRHEIRRD 2 B
FeEshi. HEX DS X ORGSR R EREOFEIHE S B5 L, MRIERRRE & O
BEIBOEEBI VST b vEOFECHERL, 5 CEBOLERE 7T NV EOBEENRR SN,

Key words EENE, < bETHID, BRNE, WHEERE, FRERE

Y ETHMAE S W CEHENE (intra-
cranial pressure : ICP) % i BRI T 5 L HlIE
BrELLHALLER, —ATHT 228, BUEX
OER R T, HIMESO—FY ICP JiER Hifl
BEZL3b0THB, —7, TRy ICP JuE A
B0~ 5 3 U BERR IR D REE T & B KERAE
CEBHDTHD, FREHETIEROERTHS.
A ICP FLEDFHZ L LB WT FEHELR
ICP &7z - T, A#%z ICP OE&T 2 bbEEOR
@paehnsd, Ll, REWERIEREDREC
fan, ICP iz & SIME (systemic blood pressure:
SBP) HkfEHK R, bBPEHOHR% A7
WOMR-19  EF % OES, SBP, R, B L
O B DT RGH DZE{L 1 17, FRERAL, BR

oL E F — VAN & TGS WO EisEs, B
RSB S TR 0 L2 B REE B 2 I EEIC & 2 Ul
BWHROE(ICERT 2 L EZ SN TV B, EWIE, A X
D < bETEBnRMEkEEAL CTICP TEET
VAL, EREOESHE LT, ZR™E, AUE
FLRFERLT, SR TFHOBIMB LT, EHER
AR 7 P IUERE L R T E L OB 8L TR
Tt B S SR B T T B ERERED EATTIRT
B B R TER D & DRRAHELS T1T L2029, HLD
@RIk, £/ 7 3y ESORBEMSEET .
23, EEREY b T HIMIC & 3 ICP FiEEE 7 v &
v, HELERE & U TEHO BRI & D EROE
ERBRy, FRSEBELBINS L CRRTHLO
EE sV TRE L.

Abbreviations : CPP, cerebral perfusion pressure ; ICP, intracranial pressure ; R11, 11 mm
rostral to external auditory meatus; SBP, systemic blood pressure.
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s & UHE

EERIZIIEE 7 ~10kg DHEBR A 32T % v 7,
VFE 4 AFT T — bmg/kg BIEIC X B HET
cEEYBEL, KREFa -7 EEALR. BERS X
VIREREERL, v 270=vAa70% 4 F 1lmg/
hr #8542 & D FEBIL L ARSI L 7o, EAB
L UUIBEANE, ¥y uhd CEFIC I DFREELY. B
I EAMAAMEMEEEBICEE L, £8%0
LIZALERY Y ViR % Sml/kg/hr OEETAWL,
BEAANVEROT, O ERR % 37~39°C o
L7, EEESHCEG Imm OFEL2EL, @EEIC
FEbr5 AT 2a—4— (Konigsberg Inst. p3.5) »i#&
#HLCICP £53H#IL 2. SBP XM EIFRIZ#E 0.8 mm
ORVZF Vo Fa—TERBALEN I VAT 2—
+— (BAXEMP-4) BB LAE L2, 2 5050
H CGREEW PR-3T, REEAER T1-102) 2EFICH
W, 1BBEHEES 6cm/hr 3T L TEFEN
2, SBP, ICP ZEE# Lz, A 2cm/min 125k
ELT, SBP, ICP, [X#SRE (cerebral perfusion
pressure, CPP) 2 [AIBHCEEHR L T, ThZThOEE(
DOFMEMET L7, CPP i SBP il ZFHEIERR & ICP
PEFBIES » ORI EBEREE B WML, &
b fMEEEr (HAMNE ME-82) %M\, SBP, ICP,
CPP, LER, (SR VRS % FRHCF08k Uk, L
BOBERPLIEET (HANE AT-601G) X hHIEL
Fo. BB TRGISEIRSEE i RER e EEL, TH
EBIATHEERRICREL CHFEL, ThoDBRR
B TR ICRESECS: (SONY, UFR-A) L, %0
HERTREE L,

A7 ~YHERBETHL Y HERL 2R THATX
BICHEE L, 30~50 mmHg O FE i T RISk % ik
B bBETHIZEALT, EBN< SETFTHET
NMERBLU, BAWEELTE, 41 XL DERLE
AR HNImAEE % 5000 rp.m. 12T 10 SO L, I
8, M/MRZ & T BB EELD B X, —20°C 125
REL, FRCTIMBBMEELLOEHAVE, 20
VED 1mlic& & h 3 RMERRK ST LIM# 2.5 ml
DENZHEET 2, ZOWED0.1~0.2 ml/kg %18
BE Y U7z, 0.3ml/kg BLETH, 1~ 2 B THIEH
DRMESNELES £ L, 0.1ml/kg LTTH,
ICP e 7 L 2R L SV ER B S Nz, & 7o,
—BWOERITIE, 21 % — ¥ HERRERIAT 1,
RER LR THREIRAN O NEEIRESHIL, < b
BETHmE &7 L, 20% $EBRNL b ETFHIMD
EFVELCHRL . FISESIC I EHE 100 um ©
TRy aA—F 4 T E T AT RO BT

BL, K200 yumBHE L HDE3EFREL, BLD
Sl 1mm FOFNEZLICLCEESE, ¥ 7/
77V — M MITEEEREL:. BRORARERIC
T 57 DEBOR % HMERE 900 um D A F > L R84
FUHEAL, KRS 7L 0 10mm BHE R,
BEAABEOFCEN I mm ORELL RS, FE
ZYRL, EROEE* BERFBCEEL, Lim* 0
EMNBBER ZEEIC L TH LS L R TEHD
BrOBAICHIAL, BEALZERB LA > b THHE
Lz,  3ETHIFIROSRHCs W IBRHE:
7w, ICP, SBP G2 B L 1. BT, TR
FEIOE NI IIERE 2 G- L TRV, EBRMAIK
#E (WPI anapulse stimulator model 301, stimulus
isolation unit model 305-2) %*fv>, FIMER R4
&L T0.1mA, 1msec, 40~50 Hz DEBET, 5#
MORBMEREYL Uk, &2 ORIBOME, RissaeE
&, v yeRa—7 (BEEEH SS-5702) 2 FEWwT
HERRL 7o, RIBEBRIR T4, RIMEE e L LT0.2
mA DEREZHWHBEEL, BRERINICHEIEE:F
BT, EBRRTH, EbIClEREL, MEOKE
HBRUKE~NDEY D 2HELL, W% LY >T
Bl%E, BRI % E8 L, Nissl fefa% T\, BELR
DRIBERAL R FE» D72,

54 %

I. RERM C BT HMIC & » ICP B8

1i3¥BMIRMER 0.19 ml/kg (1.5 ml/8 kg) ¥A
BORBO—FETT. 3038 L D ICPIRLEF LKA
®, 3 B 50 %12 50 mmHg 3% L, #E18 20 mmH-
g, FEEUREE 4 ~5 SOERESHE L, 4B 10 £
BT ICP i 80mmHg Bl bic FR L, T OB
w2iX ICP £8hid SBP ik L e D, BMIME B o 3
REB L7, BIGRIBKEAIC & B ICP D/ 5 —
Vi, BAEB L UBORKIEBIC L D ik D BsH
%, BAESBYOBHEI ICP kb2 %52 ¢, B
FZOHERICP RBFECHE VEMIFTE L, T
BRTIRBEEELLTO0.1~0.2ml/kg DBEF 72, &
R - THEEIREFRIL, < bETHmESEL
Teb DI 5Bl 253, BEET MR X MEP % &5
Ll B TERSERE L, £0MofTik ICP 7T
HEEFVOESIZ TS ootz FERIE, e, Bk
%o SBPE(LD /8 —vh b 3BBHEA
o, BGEBE X, Bt 10~30 B0, HAT 2 SBP ©
EREHES. BOEKE, FHEN08~35T, 75
N 35 LTS D, SBP 3R, SBP T
L ICP LAVHBCEL S, LR=BEDARMETR
1, HOERIE 32 Fld 26 §l, BERKE 184, 77
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b 3BTRS ST, FHOEEIF  ETHM
DOEHE»SHON, I THIZEETS Y DR LI
HIREICERT 2 b OHTD S, BOERIBRE
DB IR - THEE - RIB L b EmL, Theey
w ICP EAFOLEERLI, 77 b 7 W RO ER
FRELTEL S, £ RENZAE L.

. BLESR UK TREIRBOYR

1. HED/ 85 A—5—

9 3R FRIBRE A ICP % 20~30 mmHg 2
LB L7 TwkH ICP FUE 0 A1 TR BRI EE D
WEL 2B S T3 H4ELL VPRI 1l mm
(11 mm rostral to external auditory meatus, R11)
O FERE A O RIS £, SBP, ICPEB LU CPPD
Z{rkRd. ©2A 1k 0.1mA, 1msec, 5 ORI D HK
THISEE AT SR EEORETH S, 20He B
LU 30 Hz ORI W ICP 0% Lid 2mmHg F
THHH, 0Hz B LU 50 Hz ORI TIZ ICP X% X
5mmHg ¥ & U 7TmmHg OBV EFEEFD. B 2B
WEICEA% 0.2mA DES THIB L2 BETH 5.
20 Hz ORlCit ICP RZE{L Lz a3, 30 HzBLU
40Hz O # 8 T 13 ICP 13 &2 45 60~T0 % T 8
mmHg % & U 20 mmHg O FF%#4£EL, SBP D—i&
PO T MR, SRRV ERD Y — v RELT.
L& L, 50 Hz ORI T ICP ORI 6mmHg &
Bi@d L, B0 SBP Rl TE

300}
SBP
mmHg 2504

2004
150+
100-

80-‘

ICP
mmHg 601

401

201

._..O_ —-U

E-

BT aRiEhHEsNn, DLAEVLERD NI
ot ZOBEIRIBEEORLICE D, KIG/ Yy —
V(T B LOTHBE I EERT. B3Oy
2817 5 R11 ORiEBRAOR#MSEMA &, SBP, ICP
B LU CPP OZ L% R7. 0.1mA, 1 msec, 5 BHD
FlETHBEE A E LS RBEORETH S, 10
HzB LU0 Hz DRI TIZICPIIIE L AEE®L
7vas, 50 Hz ORIETI, ICP & 8 mmHg #4620
#oLHEEFEL, SBPIXICP £t AHL T 70 mmHg
0 W LR T AHEVEESB SN, MBEEL
70Hz 2% 3 = ICP 14 15mmHg &t 158D LR %
3L, SBP i 100 mmHg Lt EERIGERL 2%
TR TR E U, UEX DRI 0.1mA, 1
msec, 40~50 Hz, 5 B xiEse e L, &bHRUOKE
REFLRBD T A—=F RV,

i) BEOER

4 |3 YAIMFRIER 0.2 ml/kg (1.4ml/7.0kg) HEA
{2k 2 SBP, ICPEEIOFREETH 5, 5 i3 MEEA
Hio A, MIEEALD B KU COERZBT 2 RL-
1 O i GR B ORI X 5 SBP, ICP RIS %7
+. MEEART (A)CB»Tid, ICP I3 4 mmHg &
150 LA %2% 32, SBP ik 32 mmHg it 158
OraE»&C, —BETFTERLTHEUVERCECTHROY
s ¢ IO FE EE 24 Uz, CPP D% ALi3 SBP
r 4 FRMETH - 7. MIEEA 2 R, ICPEF

| T 1

0] 1 2

Fig.1. Systemic blood pressure (SBP)

3 4 5 hours 6

and intracranial pressre (ICP) following

subarachnoid infusion of hemolysed red blood cells. The ICP occasionally showed
transient rises, called as slow waves or plateau waves, which appeared from 3 hr

and 50 min to 4 hr after the infusion.




6 L&R s & O F AR SIS & B [E R oSk

EA 40 mmHg & ER U728 S (B) Tk, ICP iz i
HORIEETRL, 112 14 mmHg #6520 o LR %
H£U—BTEBLEE SmmHg BESOMO LB 24
U7z, SBPIZICP iCAIMAL T IO RE 2R L, &

A Oima

1msec

SBP
mmHg 150

30

mmHg

CPP
mmHg 150

B 02ma

Tmsec

2001
SBP

mmHg 150-

ICP 301

mmHg 20

200+

cPp
mmHg  150-

Fig. 2.

A, 0.1mA,; 1msec; 20~50 Hz; 5sec. B,
CPP: cerebral perfusion pressure.

1045

—Il&it 40 mmHg #7655 20 WO F R, 2 71&1 32 mm-
Hg Rt S0 MO L2 2 Fhk L 72, CPP 0 & (ki
SBP & &< FfAETH -7z, 5K 30 940 ICP £
AEHM70mmHg 2 E& U7-8E (C) T, ICP &

cP 201 A M

1 min
Effects of electncal stimulation of the mesencephahc reticular formatlon.
Each stimulation was given at a time marked with a dot. Stimulation parameters :

0.2mA ; 1 msec; 20~50 Hz; 5 sec.
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SBP AL T&228mmHg #5208 B X U 15
mmHg #6520 WO BIEED ER%EL, ARFRE
WEEEZRLE BOERKICEWTICP O KGI,

SBP D ZL L B L THIT/NE L, O Ttz

10 30 50 70 Hz
O1mA
Tmsec
sep 2]
zoo—m
150
icp %] ,
301 h “
zo-”%mm (A~ Wwﬁw o W
10-
cpp 297
200+
- v
mmHg . . A .
S S S— S

1 min
Fig.3. Effects of electrical stimulation of the
mesencephalic reticular formation. Each stimul-
ation was given at a time marked with a dot.
Stimulation parameters: 0.1 mA ; 1 msec; 10
~T70 Hz ; 5 sec.
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150+
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80~
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401
201

0 WT\MLJ

o -

OWETH->7%. TR A BBLUVC TORGIR
FThoRIBC &2 SBP DRERGICKET 3 ICPZE
ETHY, ERXICP HEECTELL (CO)ORs
CTHMBNZECERDORIGHE oIz, B Eks
BoniBiE, IRy MEEARICB T 2HET
RIGD Y — W3 BETFTDEREH 208, SBP DREER
IEHB@/S Ntz

i) BOER

6 [ZIBIMARIMER 0.19ml/kg (1.4ml/7.5kg) &
Az &% SBP, ICP £BIOZBTH 2. B 7 3MmukE
AHID A, MIEEA®RD B, CRU'D OEMSICB
% R11 O HfiuERE O #l#c & % SBP, ICP it %
Y, M¥EEAR] (A) Ti, SBP It 17mmHg #
200 TREL 228, ICPORIGREBsALL o, EA
3 BFfH] 40 4314, ICP A EH 25 mmHg i E&E L7288
A (B)Tid, SBPiZ 13mmHg FL, FEIL TICP
X 6 mmHg 85t 30 B LR U7z A 6 FE[H 40 942,
ICP #AXREH 50 mmHg o ER L 728 & (C) T,
SBP & 13mmHg TEEL, FEHL T ICP i 40 mmHg
BE1230MOLEEERLT, BBLIUCTORD
BOTFRHBVERTH S, HA 8EFRH 20 44, ICP
EAFEH 120 mmHg W EH LA (D) T, ICP
i SBP CRHIL CEHT 204 LD, RMMERE
OREEE L7, BOEKOHBS LR, mKRE
ABTORIE T SBP RIS ik iy, HE20EREBEDT
BRIGE &z LT

iii) 77~V

8 IRRERCHEEIRE 2R L T < b ETHMm
Z£UBI0 SBP, ICP ESIOBRTH S, #EkE

€D =

A 1 2

T T T T

3 4 5 hours 6

Fig.4. SBP and ICP following subarachnoid infusion of hemolysed red blood cells.
Electrical stimulations were delivered at A, B and C to the mesencephalic central

gray matter.




B LLEREB & i TEHRESHEC & 2 TRORE
A B [
200-
sp TR e
mmHg 150-
|
70 1 I PWWW
60 - i
ICP i
50 - ‘W
mmHg
40 - |
30 A
20
10

0 A
200+

CPP 50, WM M ot
W

“‘WWMW

mmHg

100-
S S 1 min S
Fig.5. Changes in SBP and ICP shown at a faster time scale. The records were

obtained in the same experiment as Fig.4. Records A, B and C were taken,
respectively, at the stages marked with identical letters in Fig. 4.

SBP

ICP

40
20 R ’
[o] ' e B

A 3§ 1 2 3 4 5 6 7 8 9 hours

Fig.6. SBP and ICP following subarachnoid infusion of hemolysed red blood cells.
Electrical stimulations were delivered at A, B, C and D to the mesencephalic
reticular formation.
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L b 59 30 M4 & U 1 IEMBORS TS
BP O FBIC4TL T, 100mmHg LA EI#ES 5 ICP
DEREBASN, ZOBREWEHBRBHTICEY D
BERAEM-E2bDEFEZ N1, ZDBELRICP
1340 50 mmHg %1% - 7248, 220 3 BRIk & D B
IR L, YUBICIRIE, RRGEERE L b icinL, 7
Z N vEAEFR L. gRBHED A BBIUC
DRI B VT, FEEL D 2 mm MO FREERE
(B4 10, R12 OBEERIE) ORI & 5 SBP, ICP R
Y. S EER 50 94, ICP EAKES'50mmHg T
KEERHTT b vENHRLZOER (A) 281
T, SBP iz—Biw 6 mmHg TREL, R#AL TIC
Pt 15mmHg S0 OB ERE &7 Lz, 6
A%, ICP &AEH 50 mmHg THEWNZZ b VRO
HE%» 584 (B)Ti3, SBP 1Z—i@% 1 8 mmHg
TK L, FC ICP i3 LR L 80 mmHg WZEL S

_
"

250
SBP

A B C
mmHg 200
150

120
1101
100+
icp 1
mmHg 80+
701
60-
50
40
ZZ_ i
RNOREN ]
0..-

200
cPP ‘ I .
mmHg 150

100

50

S S S 1 min S
Fig.7. Changes in SBP and ICP shown at a faster
time scale. The records were obtained in the
same experiment as Fig. 6. Records A, B, C and
D were taken, respectively,at the stages marked
with identical letters in Fig. 6.

B

SyREEHEE L 72, 10 B8R 50 3%, ICP EAE!S 35 mm-
Hg = Fhioress, BRI b 7EHEAL THR
T aEA (O)WsBWLTIE, SBPI3—iEMIZ 16 mmHg
T L 724, 16 mmHg EH L7, ICP 2 SBP 0—i@@
MO TR R LR L TH 80 mmHg ITZEL, A
#7213 SBP W RIHA L 72 10~15 mmHg £ 10 % 0
HOEHENEELL, A—#8CsVT, IhEDE
iz 1 mmERETAORBTY, RO 7S 7§
MELT. Lhal, 21 & D E 51 1mm HRIORHK
T, BREMCTT b vESHERET RISV TY
BOLEEOASESNL, BB THROBEIZLDL
b T B B T s & CIMEA MRS
sz,

. Rl & 2 ERHRBUEO/HE

10 b RUBLERL & AR (T RERR L 1572 82 BIFRIC
S&, FEROI—>v e Z2OREERT. BOERR
15 58 41 7R, MR, PP OIKEE, YRS
&, hiERE S X UTEOBAICET 2B TRS
hi-. BOER 6 5 12 B TE o 0, YRERRE
B USRI SEL T, 77 P VBIZLE
2 EFR, R LD 2mm AMHUOTRERETES R
Fo. BEAYRGRES Z T &g H o F BRI,
27 @ifd - 7.

SBP
200

15

mmHg

|
1

CcP
mmHg
00
80
60
40
20
- -
0 1

SBP |
2oo] i
150 '

mmHg
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mmHg

100

2044 A

oB

6 7 8 9 10

Fig.8. SBP and ICP following subarachnoid

hemorrhage made by puncture of the internal

carotid artery. Electrical stimulations were
delivered at 2 mm lateral to the red nucleus.

[
11 nours 12
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mmHg 1504
100

90 4

801

ICP 701
mmHg GO 4
50

404

30-

200y
cPp
mmHg 1501

100

1 min

Fig.9. Changes in SBP and ICP shown at a faster time scale. The records were
obtained in the same experiment as Fig.8. Records A, B and C were taken,
respectively, at the stages marked with identical letters in Fig. 8.

Fig.10. Schematic drawings of frontal sections of
the pons and the midbrain from 6 to 12mm
rostral (R) to external auditory meatus. Stimul-
ation of the points marked with ®, ®, % and X
induced fast waves, slow waves, plateau waves
and no response, respectively.

% %

BRI L 2 < b ETHMC BT, B0
HIMOBREEMH2 T, 2~3 HE&T kNI ICP
TEERELTHONHN, ZOREICICP 2 HE T2
L, BEAECERT2RWAELRT b ERI S
>hd, FERE—BRCICPEEAENBEBEHTH
pue~aie, T LBELCIORREERICA XD HE
TRICMERAEEAT S Z LICk>TIER 2 L 08T
& 22591928 McQueen S0k A X D < b ETRII
BRMZEALES, B2 ICP S s T0D
SmlEEEL, ZOXRBIIMROBEEL ST 2bb
red blood cell ghost iz & % BERINROMETH 2
EL7e, UL UERBICE, 4 2D HETEIC 8~10
mlDMREFEALTH, BEHENCICPLEET L%
DB ERHETHS, FHOE EROBOMER%
75 rREREFL, BECHAML:-MEOEASES
By ICP 2 U & &, FRIMIREEWE O AR O
AZBDIEY, BELWICP L ET I L2 FEL
7o diE ) VNI R RO L, EBEREL T,
RIMERAR S % — B —20°C I THEL, BE TR LT
BMEL/WEE VETHCEATZZIECLEDE
HHW ICP JLEE 7L 2 fE L7z, FEFE TR, 0
JRICE - THMRImER %2 1E D, 0.1~0.2ml/kg % <
bETHCEALT, ICPTEE LV RERIL, &
7z, —EROBITIENEEBIRERIC X > T < BT HIT
EEUCT, ICPLENELDR, 58F 1F0s
THol,
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Lundberg?” i3 IMIEBEAER O ICP % FFAICHIE L
T, #OFERLIY, ICPEH% 3 DAL, ABSB
IUCHEEIAN. ABRBRER 22 L TRARK
50~100mmHg EF L, D% £ 5~20 53 L TR
BTTF2650DTHD, ZOH»S 77 b TE LRI,
B BB ES 0.5~ 2 [E, C#Eid 4 ~8EDH
ECHET20THS, 77 b VEOHIUIHEY,
BEF L UIEEE, R EFHL, EESERL, &
LEBL AVOET, RINEEROHRER, HRAEEF
2ERL, 2RIOBEIBRERORSH S IHERER
Bz & 2 ERIEC & D KT 5, B K Cheyne-St-
okes BIFEIR B ¥ +, Bz C i id Traube-Hering-M-
eyer MO MFEZEE L FT 2 DT, ThTHINEE
iz k 3RS SBP OREE ML CICP W RT3
bOThs AN

Langfitt 59, PV ICEEN V=Y ERVLTI-
CP 2tz iz kS, H2BREEL 2 &, WCEETT
Ty, ICPRBUVERHICLEL, FRLEFTLT
SBPOLEE RS> DEBEL, ITNEREEEFRL .
Z ORI, BRI, ICP & SBP IXRIHIL
TERL, ZhiZEoBEre L3 [IHnEEE
OFRRERIE] wEKT2 DL Lz, BZICP 2L
F5 bl SBP LERGEEZS>RLRY, Zh
PRRIMERREIEZ o7z b D LRL 72,

s, 4 X0 HETECMERYEL2EAT
BRI DERLAAN ICP AEDORERICBWT
R h 10~30 OB ER & 30 B~ 3 5 DB EH
PREL, IR TIRICEA A 7KROBEE
L, BT AR IREEERE 2D, AFEIRAMET 2
SBP @ LR &y, BEFIRNZ SBP O TRERH S
r Ut BB W ER X SBP O TEEEMAED b0
DE»Z SBP KELERE T DREEL 72, 10
BAMERTREN S~ DDEREMES T L K
L, ThE 77 b7 e &, SBPIZE L,
BHBOITBAHCTET 2 L Uk, RIFETI, R
BAUEObDLHD, Zhd 77 b T7EHIZED
7z,

LA &2 I EEER B2 5 A X BV KERE D,
BERE ICP TEO YD 3 LIRS RZE
B HIER L, BV ERERVEE 2 REICHERL,
75 b U ERAERICIHBREL 2w e U, i, &
WERRTHE D RAF TELTALBNZ DXL,
BOERIREFICHERE TS 5035, R EORERE
CREERRI AL T, N YIRIGEMT A &K
DI LEBEL, BOEKR TS M YEORERE - E
% 7z. Lundberg®i¥, 75 b 7R OEF, RIED
w0 & RO B & Rt ICP R~ OFETH

R DDA

AR TIXESHIEO 1 DEMBIE, TIFOMEL
AR ImmERE L2 EIICIEFEFESELY
DEHAL, EEE2KBIROLIEBEEEL 22
&, FEML > BHAE—ET 3~ 6 ERTRSh
7o. Ranck W B BEE 2 AL CTETHEK 2
0.1~0.2 mA, 0.2 msec THIEL 7:35&, BAHRED
HWEIT 0.5mm ThH 5 = Liz, Wise® I BEERE A
WTHERTEHROBEATHK % 20 Hz THRIBL 72454, &
BWEhED L A HEIE, BRHOKEEH0.025mA T
i3 1/8 mm A, 0.1 mA T3 1/4~1/2 mm AN TH
e L, AR CHCZABMOMESIZ0.1mA, 1
msec, 40~50Hz ThH v, BIRIMOEBEIIHS»T
e vaAt, 1mm BN SN CRL - L RIEE BT,

McQueen®? iZ R DB ERHBEIZ £ 5 SBP DRIE
PR, FBSEEREINT 2 EERELZREHESN
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Pressure Waves Induced by Electrical Stimulation of Upper Pons and Lower Midbrain
in Dogs with Experimental Subarachnoid Hemorrhage Yuzaburo Kogure, Department
of Neurosurgery, School of Medicine, Kanazawa University, Kanazawa 920—1J. Juzen Med. Soc.,
96, 1042 — 1055 (1987)

Key words : intracranial pressure, subarachnoid hemorrhage, electrical stimulation, rostral
pontine reticular formation, mesencephalic reticular formation

Abstract

Neurogenic mechanisms of pressure waves were investigated by means of electrical stimulation
of the upper pons and the lower midbrain of 32 dogs in which subarachnoid hemorrhage had been
induced experimentally. The dogs were slightly anesthetized, immobilized and artificially
respirated.  After subarachnoid infusion of red blood cells, continuous recordings of systemic
blood pressure (SBP), intracranial pressure(ICP) and cerebral perfusion pressure (CPP) were
made simultaneously. At the stage of increased ICP, pressure waves were induced by electrical
stimulation of the upper pons and the lower midbrain from 6 to 12 mm rostral to external auditory
meatus. Stimulation parameters. i.e., intensity, duration and frequency, were kept constant at 0.
1 mA, 1 msec and 40~50Hz, respectively, throughout experiments. The induced pressure waves
were classified into three types : fast, slow and plateau waves. Fast waves had a duration of 10
~30 sec, being associated with a marked increase in SBP. They were induced by stimulation of
41 points in various portions of the pontine and mesencephalic tegmentum. Slow waves had a
duration of 30 sec to 3 min, being associated with no change or a decrease in SBP. They were
induced by stimulation of 12 points in the rostral pontine reticular formation and the
mesencephalic reticular formation. Plateau waves had a duration of 3min of more, being
associated with no change ora decrease in SBP. They were induced by stimulation of 2 points
in the mesencephalic reticular formation 2 mm lateral to the red nucleus, where slow waves had
been induced earlier. These results suggest that the pontine and mesencephalic tegmentum are
closely concerned with the production of fast waves ; the rostral pontine reticular formation and
the mesencephalic reticular formation are concerned with that of slow waves and plateau waves.
In addition, plateau waves are suggested to have a relation to slow waves.



