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TSR RS ERE T (PEEP) Keod B 22 it
EENC RS MRE TR R AT R D & E

o5l E =T

B I E

= =

MRER AR08 &~ b S L EZ — L 25 mg/kg
DOENRFRE: % L, PEEP JEfTHs & O M8 2z i
# (RNA) #@lE L. FHMmME (MBP) i, #
BIC{E T L RNA $ %71 (PEEP &7fij{&#910%))
WA 2R L, Z0EER L0 L6000 %I
¥ PEEP ®§ffEicEE L7z, Zo#fio RNA B
DIISEERIAMR TR c BT HIcER L A
v, ZoEBREFICEW T PEEP Afid, (KM
ERfFET I 202bb6¥, RNA 3Rk L
AER&E ol £k EWRYIBEL BN 3
z&ick v PEEP x4+ % RNA oRIEIFHE
Lz, —7, RiCkEMELTIREL BB WT
PEEP &Ti%& 27 5L RNA 3 EH L, SEHEHRIA
TR YIEE 2 BN T+ 5 & RNA oRISEHEEL
2. U Eom#&Eic X v, PEEP & Hf 5 EImHE
2B L T OBERESZ A &0 Ll PR A R
BEH R, OB 5 i+ 2 2K E FRRE SR O M RRAE 2
N BIMHEERIC X - TEAiE LT BATREME S
REXh.

U I

SR KRBEY® (PEEP) 1219674
Ashbaugh?) 51z k- T, 2HEMFRALEFORH
BIFRE L LTREShTUSRZRICALIEA S
TETW5S., 2R A£IcBT% PEEP X
BEEFRICEEDHERF & L THENERIEREKIC

HEIMKFEFIS 2 £ HE
HENERPRSARE: - B BERFHEE

g =
I

o BEMBHORENRERELEZIOLND.
PEEP iz k W AR LAEN HE SN BABREE &
B oz & TE, REBICBT 3 —20DE
TEREM>Z EBRAEEE I TS, LaL,
PEEP (2 X 2.0 EE T BREL OHFREHICLY
fefg X v, PEEP AT X ABELEREZEDOAR T
BEHOBFELELT L IAEL 22N &2
BahTwna?, Fi-, PEEP B RERAD 0K
SRR ENAEBRERCBWCHBEICR L S
<& %. PEEP 12 X 5K T OMFICN+ %
FRE L THARMOBAIH ) DIAHEERT, &
MFER OREREFRAROE T, £/, ATALM
Bk BIEERZRRE LN LIcHFIRKAVE -
(ADH) o4 wEmme, S SIcEZAREN LT
LRSS (RNA) 0K 72 EREMEI T
ETV5ED, —HLIBRAELLTHRND A
Bk ©dH 5. PEEP AR+ 2R MERIZIX
EERZARCRENE LRt 5 BEEREZE
BORB - MHOHRE 2 FENIC X VR I T
WhHEREE D 5. AR Tz PEEP &AfFRCE
WT RNA #EEFANCRIE L e 5 & R B SRS
FOEE EBET Lz,

5 &

AE 7-12kg OHBH A EZX FAVE S —
v 25 mg/kg OEPRMNE THELIOL, [E
HIEEL, »— = FL 2L —¥%— THREER
L L7, BiRME.R S VBRI T —T V&
FHERKREIR - #IRICEA Lz, EBRP oK
B ST ElEx 1 mi~2ml/kg/hr THERL
7. SR AT REBLHRASHL, —EBRIE 15-
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20 ml/kg, MER[EIE 20—258]/min & L, EhiRM
REEH 253 E% 35~40 mmHg L7, 8
WEEBLTBID v/ r=0h Ta<wA [
(0.2~0.3 mg/kg) Z#IRAFLE L2, S HICHEH
BIRX v BV ZFLoFa—TeEALPLEIK
FEZBIET S & & HICKRERNEDRIE I T ERNE
RIERTF = — 72 AVERNIZERE ST E
KRBT 2L CHEARE L. [EF2—70
FERERF 2 — 7oA ERLVT Yy 7 2487
I E—-ZOKEABRS AL E T AR TS
LIk WV RERIZ o7z, PEEP EiE, ~——
FLrzaer—4—0MgAlicF o — 7 EEZ
¥, TOF2—TEKTH LYY »F -2
5T LI ko TEMER: PEEP EFREi #1772
ThZhOERECEEN T > AFa—%— (H
AT, MPU-0.5A) ok LAIE L.
SEES 2 IEFREIBA L, WM o SEERKAE M & IS
BIRAMEFEBELBLEL, 0613 0TI
gLz,

BRBRHREEHORE S X & 5Hil
QIR E S T &R R IRIE A I B & BE HH &

Harvard
Respirator

* Renal
Nerve
Activity

Femor T

* MBP —{_PT ] i.v. Line

Femoral v.

(PROTOCOL)

INTACT (N=10)
PEEP 10cm H,0 (2min) g

SAD (N=6)~_ (20~ 30min)

PEEP 10cm H,0
4 (2min)

4
20cm H,0 (Zmin) 20cm H,0

KA

VAGOTOMY <20~ 30min)
(N=4)

SAD
+
PEEP 10cm H,0 (2min) VAGOTOMY
(N=10)
20cmH,0 (2min)  «—

(20~ 30min)

1 EBRAERYTw ba—

., B FiABEEE AV CERIZR
BB L, A=K 774 - 1T X 5WBRE
BEMRICIEE LIOL, BEIANT 74 o THER
WUEOLIRRETV TS, M L7 BB EAL 24 16
7 v CHEIE LRSSl T s L b, R-C
BomEg (FBER0.3%) 2@l THEYAEE2 L
fo. (BEROMRIEE) BT+ 572 RNA o
#1tix PEEP ATATEZ100% L LicE SR TE
RL%., T—4% —OMFTAEIX paired 725 IC
unpaired Student’s t-test THEZDOBE ZITWV,
p<0.05 THEE®H S LHE L.

ELEIOMI—I

K 1iZRT X 5 icxfB@EE (Intact # N=10) iz
BWT 240> PEEP &% (10 cmH20, 20 cmH,0)
BTV, IR CHEERIFEME Y)EE(SAD B, N=6)

INTACT GROUP

PEEP 10 cmH:0 20 cmH:0
40 40
MAWP
(mmHg) ﬁ ﬂ
0- — 0
1min
200 - 200
MBP w -—\/\PJ/A
(mmHg)
0 e 0

1min

i o

Rnn AL

|

Lmin
40 0

Cvp
(mmHg) —_— —

0 0

==

1Imin

R2 *BEICRT 5EE

Presented by Medical*Online



M A RIS MR (PEEP) o> B A2 REHIE GBI Jug MR IEERGRET RO & &l 1059

FEIIKEMEY)EE (Vagotomy #f N=4) %L
=D H10—207#IcEHED PEEP & %17~ 7.
&z SAD %¥, Vagotomy #f% h 2k
& UIBE % 7o 13 B R B 1R YD 2B B TT L 72
% (SAD+Vagotomy # N=10) RkE» PEEP
AL BEARF A -2 —DOFLER L. #
HEWMEYRoOE2MoBRICZ=1 e V&)
0.1mg (IV) #&&H L <iz7==1v7Y > 0.3-
0.4 mg (IV) #5112 X » TELREER LI
DREEICEL LW i k> THE L.

] ES

X 2izi% Intact <o PEEP &fMic et b7
EEoREF EZRL Tnb,. PEEP 10 cmH,0 @
& P EIIRE (MBP) 12{ET+%—5, RNA
WWIEELZLIHIE L Twiwv, PEEP 20
cmH,0 & A&+ 5 L MENETRE 5
ZWPICh Y PFLEIREZXEAZ2RLTN S,
RNA 1389108 %E R LB 2R Lo HERIC
ERL, ok A Y PEEP &fgi{E % <@
BLTWw3., Dbok)2piEzET 2L, In-
tact FFOMERIETIE, K3 xrd & 5ic PEEP

MBP

PEEP
INTACT 10cm H,0 20cm H,0
200
(mmHg )
mep

100 \,é)‘\‘c
.

60

SAD 200

(mmHg)
WBP

00 30 60 30 010 30 60 90

el

60 \ T T
010 30 60 90 010 30 60 90

VAGOTOMY 2%

(mmig) VS Control
MBP

luo..‘._&:__k{

010 30 60 9% 00 30 60 90Gen
VAGOTOMY  wee

100 \%\‘é—% \\‘\A_A
H
* * * *

60 T
010 30 60 90 010 30 60 90

K3 FRCBT 2 FHEIRE (MBP) &1L

SAD + 200

10 cmH0 Afif CIRBEO MER TIZED Shi
2, PEEP 20 cmH20 iz B W TIZEEIIET L
7= (ATEE 162410 mmHg 2> 6 AT E10M %
121 116+6 mmHg). Vagotomy #HiZBW\TiZ,
PEEP 10 cmH;0, 20 cmH,0 &<, WEREHC
HRTXHIBERIET L., SAD BT
PEEP 10 cmH,0, 20 cmH:0 W¥Fh o &l
WwWThZEhFH 155+10mmHg 7>5 110+12
mmHg, 16045 mmHg » & 9547 mmHg ~ &
BHELMEKT #/2R Liz. SAD+Vagotomy i3,
PEEP 10 cmH,0, 20 cmH,0 &fiT, X &Hici
FEOETIEEchH-72. K41k PEEP A7fHED
DE#100% & L7z RNA 0Bt 2 &N T
ER LB ERLTWS, £ Intact FFTi
PEEP 10 cmH,0 &7 T, 108#» 56001% %
BEo LENBR S5 5—7, PEEP 20 cmH,0 i
BWTik PEEP Af&108 CHABEREZR LK
» RNA o E8i338w bhzzw. Vagotomy B
BwWTix PEEP 10 cmH;0 AT T RNA 0#g
B EAREREZRTREERZELTE LY. Ll

AR N A
(%)
INTACT L
150 )\V\i \/\1/
010 30 60 90 (V]IVD 3‘0 6'0 9‘0
(%)
SAD A RNA
50 br—m—"7—7
010 30 60 90 010 30 60 90
140 140
VAGOTOMY . X

ARNA .
(%)
100 100

010 30 60 90

*

SAD + 010 30 60 90(se0
(%)

VAGOTOMY 4RNA

100] obey —4_ | \L_LQ_J

L —
010 30 60 90 010 30 60 90

B4 HEHICRIT 2ELZRMERE (RNA)
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PEEP % 20 cmH:0 icEH % & RNA DEHL
EABEBE L., coRER LT, BRI

MAWP & CVP
SAD #iz 3Tk PEEP 10 cmH,0, 20 cmH,0 A
WFhDOARIZEW TS RNA OFEOETHH "
INTACT (mmHg) «  MAWP, %
H L7. £72 SAD+Vagotomy EicHw»w it wl | wwe 3 3
RNA 3vw$ho PEEP it W T HELRE 10 /‘:?rp‘_“‘ /,/:”_",_,
fLERD b7z, K5 ZhEFROBETOF ‘Thn ® % obi @ %
HSEAFE (MAWP) ROLBIRE (CVP) o
ZlL&m L. &BicB\T PEEP Eo LR L SAD - L
L bic MAWP, CVP ihEIc LR Lz, K6 o o | e
Intact FFICRIF 2B RFEFE R LIz, F v — NESLE L
PEREXDF 22 Lick ) BERVEERESS newomomomm
B|AD AP ORI 2222 2R T VAGOTOMY (mm:;] ..
20 MAWP 20 * & * *
% = of Har— ] o
{ES 0 FERR 0 FES2 4533 & 4 L 7o SREEREHEIC B LT "R % e th T S T
B, HECRESATOEY, EnECH 5y At .
ERIRAS KBRS I+ 2 BESAR, 50 VAGOTOMY R R
ROMEHESHD LR B AR A0 L T ol i e
TFOME AT RO 259 U, M IE, Mo ‘TR w om G n w
EEBERL, BIRMEEZ S &0 LU izEE S B5 &BCHIT 5 FHSEAE (MAWP) KU
FE9 LT B MEERERF BT 2. coc LRESLES SV ik
40 (mmHg)
CVP [
ol )
40 [
MAW P \‘MMM
sBp k [Prunsaating - AR
0
150-f%_,___.. N o
MBP T T =
o4l
RNA tbisorty Hop # y t
T
int. AN A R T D L NN e

X6 xifE#iciir 5 PEEP 20 cmH,0 & fHEO R0 38 RNA 25 FE R Lz b 0oRn
int. RNA T& %.PEEP ATz ffvy CVP o L& MBP & Ficsesr-> TR 5 h,
K& TR RNA offnEZs shn b,
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261, PEEP &t 5 EMERHZ IZREED
TRMEEE NEAL TWBEZ P HEINS.
—7J7 PEEP &fifRpic iz BalEE LR o Rl
MR TE Y 2O R 32Kz FRRER L
PEARHED MEEBHR~D A NI L > T, MEH
M EZT B EedE2ONS. ZhE Tl
HEXNTWBBENR L EZEREN LICHRESR
R &ticBa3 8% <1k, %3 Schart 58 %
Tyler 59 3R L7-#kic PEEP AfERzIx R
FRETUAE I X B MBI A LTV 5 &+ SR
%, —7 Glick 519 % Stinnet 5!V VR L7z &
51T KA T R O MEARAE O TUHE 23 AZ R ) %
AHL T LT oRERERDD. ZDX5%
BEDA—FL Z fvE Tic PEEP ARFRFD AR
R D AR LR S e o e miz 0 —R
LLTEZLNBY, AW TiZ, PEEP &£k
Intact FTix, BEARMOEET2AHET 21T 5
b 6F, RNA o EHBRES 5hd, PEEP E
ERizE bW ATTLI0F © RNA o ER %=
L7z, Zo#i#io RNA oA EESEE IR
BB X - T SHICEEZEIC R Y, KEMETEE
FEMMTAZLi2Xy, 2o RNA BAKIGEHE
L7, U Eop#Eixz PEEP ARHIH 5 (KMmME
R oD M B E B P AR > 6 O AZRE AR H 73 B RN HE
BRI B LI AR S OE e & N BIRR
FEZ R0 5 ORELE L 0B LB X -
THEIN TV AL R LIEEELEEZ LN
5.

—75, Ammons 513 |z X b SFEEIRIFEPIE 218
BEgsE, BMERLL = SWHRHEET 3
ZEpHELIh, 6l Koyama 5% ik &
MFEERLAREBEARICELEE LS RVWEED
ESRBTREMEORIBIC L > T v=0WH
ERFT B ERTREATVWS., 20X 5 BRI,
BRTRMEOBREICRETHENOKE X, Th
bbb ADH, v =272 Y OBHEERT & B EH&E
DHAMLTNWBZLERLIEBDEELD. &6
iz, ADH Sz BBEESASREN LIRS L,
EEREZABRRUOEBEREZ SR ENTIHRE
MRERICL > THEODWTHMEI TR Y, &
EREZAB/ATIL Y bEEREZEROT 1 E
LThBHT L bRENTWSE, Kif%E < PEEP
A FIRF OB RMRIEENY, REREZAHLN
L7z R R R MEFEREZ A8 & A Lo HiHl%h

ROMANEIC L > THEIZ E TWBHZ L &R
L7=7%3, PEEP ATiioE ez ADH v =
=T XA T v R EORERT MEENE
BT B2 5, T TCRAEMERORFIC L 50
BUECHELZTTVWBEILRNELILNS.
&L, AR LMo —% T 5 L Bbh 5,
Fewell 50 3 PEEP ffThiD R &R A 1Z, EH
IRiAwEE R O KBRS MR TIREIC L > CHE L 72
2, REMBETHCI>THELLNZ L LY
PEEP 2 L 5 ZRORBEMFITEERZESREN
L7- ADH ZiEmic X 5 s D Tide<, EER
EZEHEN LIAZRHRESHO EARERTH
LHLERL TS, E20E 6 xBBIRIFAKX KE
k= iR Y BERE <X, PEEP fifThs ADH v~
MEIERLTOWRNA, LB L TSR]
BEM 2R _TWB, —7, 19864 Sellden 517
i3, v bicBWwT PEEP ATHE:, OiEED
ETRUOZERGEEESOER LB MEED,
PEEP E# 5cmH;0 25 10 cmH0 iz EiFT
AR ORI L RohiehrolcZ &
EREL TV, HEOBRK LR OBEL 2E
BT LEMERS BICLTY, HE
DERFFICBWT PEEP E2 10 cmH,0 LT
LEWEPKIERBEL DER LoD LR
bhp, F7-, Kaufman 518 p3R L7 KafEE
LRt o THIM S h BT HFES 58 EMRER
DEREORE # i L TRRMREEES 223 &
BENENE, SHEAMI TR LI PEEP Afil
DFEFE R OB E] &b FRFIC IR E R c-FRiE
Eavicmit b LELBbh 3.

AWFE <ix, PEEP AffIcBE L CHRET DKM

FEROZREMEREX, REREZSZENT B

HERDR &, ODINCHFTET % KRR O ERRAE 2
AL RoOMENEMfizZI b L &
7~ L7-. PEEP &fREOBERERTORAL LT
chETHELIhTRTns ADH, v=o—7
VEAT VU ROBRERTFOL TR, £hb
WHERTOFFHRET & L T OB REAHRE D ik
RFPEEL TR EBEZLND. 51, B
FEMEIR B DB HEEEIC DWW TABIRE TR LIz & 5 22
TRAEDIEBERDOER 5% 2 THENR D
BETH»ERE, BRIh2LEXDZ L Bbh
5.
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Modulation of Renal Sympathetic Nerve Activity During

Positive End-Expiratory Pressure Loading in Anesthetized Dogs

This study was designed to determine an in-
teraction between carotid sinus barorecetors
and cardiopulmonary receptors on renal nerve
activity (RNA) during positive end-expiratory
pressure (PEEP) in anesthetized dogs. PEEP
loading at various levels (10 and 20 cmH,0) was
applied to following groups; animals with
neuraxis intact (intact group, N=10), vagotomiz-
ed animals with carotid sinus nerves intact
(vagotomy group, N=4), carotid sinus dener-
vated animals with vagal afferents intact (SAD
group, N=6) and carotid sinud denervated
animals with cervical vagotomy together
(SAD+vagotomy group, N=10). Mean blood
pressure (MBP), central venous pressure (CVP)
and airway pressure as well as RNA were
simultaneously measured. In the intact group,
no significant alterations of RNA occurred even
when MBP fell significantly during PEEP at

both levels of 10 cmH20 and 20 cmH-0.
Although a fall in MBP in the SAD group was
similar to that occurred in the intact group,
RNA decreased significantly 10 seconds after
the intervention at each level of PEEP loading.
There followed by a recovery of RNA to the
control level. In the vagotomy group, in con-
trast, significant increases in RNA occurred im-
mediately after the intervention and continued
until the end of the PEEP loadings. Complete
deafferentiation of carotid sinus nerves and
vagal nerves caused no significant alterations of
RNA response to various levels of PEEP load-
ing. These results provide an evidence that
renal nerve activity during PEEP is modified by
an interaction between carotid sinus barorecep-
tors and cardiopulmonary baroreceptors; ex-
citatory effects via carotid sinus nerves and in-
hibitory effects via vagal afferents.

Key words: Positive end-expiratory pressure, Renal nerve activity, Arterial baroreceptors, Car-

diopulmonary baroreceptors
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