Hemodynamic and Hormonal Changes in Renal
Dysfunction Induced by Intermittent Positive
Pressure Ventilation (IPPV) with Positive
End-Expiratory Pressure (PEEP), and Effect of
Drugs on the Dysfunction
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BREKBEMMNIC L 2 BREETED
MITEIRE L AL E V2D R 5 N
BRERENFIC OV T

SRRFEFEIE: - RELME (X 1 EB—%8)
W B F %
(A2 2 #11R 108 2$)

MEDORKEA X R2EE A, BEKRTRBE (positive end-expiratory pressure, PEEP) {¢hnic &
S BEREETHOMTHE L SV EX ROEMERY T2 L1, F/83 226 U0 cyclic AMP
#TH% dibutyryl cyclic AMP (DBcAMP) #8501, Zh o DBBENBHREL M LY. 20k
R, MITBRIZOVWTIK, PEEP 2 ML THIE, R REBELELRELNT, sL 752
V772 ABLIVHBAKZ VTS R iI2biFE ACBEREEBRshZho7z. LhL, LEHK
(cardiac index, C.I), B I ¥ & (renal blood flow, RBF), REB L U+ F U & 2 Hi it 2 &
(fractional natrium excretion, FEy) 13 PEEP i & o CHEBRET L. —F, "L EVYRIEDO0n
T, FRRENVEY, TYvFT 7V v IOMPBES L UL = BRI ER LT 2 -7
Loxl, 707 70BHES b)Y AFIRRFS 4 F («-atrial natriuretic peptide, a-ANP) oI i
B39 » 2 BRI »a ot LIEX D PEEP TR RER 12, Cl & RBF 0ET®
5 EALIRAE T DAL & TN Na* OBRNOBIN E o -ANP DBAIZ L2 DEEX 3. a-ANP 0
BAYOREREE LTk, PEEP i & ZLEDEECHIGEROBA Z#2 2. /92 % DBcAMP i
Bizko>T, REL FEWIZHMEICIE L4, CL £ RBF BREEs ab o, BHES L 2RE
DEEIR, SECREE COADERINS PEEP HIFIOL AV E THAT 2 2Lzt 20D EE L,
Fsv3: > & DBcAMP DHtRMBREDEINCRLEYNTH 2 RT3 .

Key words positive end-expiratory pressure, renal dysfunction, a -atrial
natriuretic peptide, dopamine, dibutyryl cyclic AMP

ATHBRECALIERZ{T2 58, ~BicBousn
S0 IR EMR S (intermittent positive press-
ure ventilation, IPPV) T& 3 %, R0 EESE
BEORC DO LA EHME LT, IPPV IC#KIES
BIE (positive end-expiratory pressure, PEEP) %{
ME5Zesba. 20 PEEP fHINC & » TR &
BOTHI L3~z EMonT V2™, 20 EK
ELT, MATEIED 2 ik RV E L ROBS0E 2 2
NTw3. 2035, PEEP 2 & D RERER F8

Abbreviations : ADH, antidiuretic hormone; «-ANP, «-atrial natriuretic peptide ; Cer
creatinine clearance ; CH,0, free water clearance ; C.I, cardiac index ; C.O., cardiac output;

L7 OBIRERS B L LEO AR MET T 2 £
R, BEICLCHEENSROT2BERETE IO N
3% ZhuextL T, PEEP %L Cv 2 (8, #m7
EREVAARHOEF 2B OMEBE#RLTLE
EOBRVEH I L@ TELLEWSBE 1L, mfF
BEOIF I CREBEDET S+ HBETa L
WIZEERRBLTWAEY. Zoftic, MEERRLE
YRENT 2 MENERSIC L > TEIRE»RS T 2
TREMERHD LI Z L LRI TLE"™ 5 &

’

’

Cr, creatinine ; DBcAMP, dibutyryl cyclic AMP ; Dop, dopamine ; FEy, fractional
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NEVROBSIZODWTR—HELEBENESRTY Ti¥, 7, PEEP 2L 2RO MITEE 2R
Zwv. 2O & 32, PEEP O BEEETIZOW L, ChyREOEEL YD LI RELET 20
TRERBHAOEN DR 2w, —F, BIKRIZIE, EBETA I LWL, £, BIRO & S, Wiy
PEEP i d REZ#RHT 2 L3 HEFHELED B X 2 REMINCRBRSD S 205, B
CTEETHS. REPHRE T FEELT, HELHR WEMBELSPFSNIERREEE L, TOEHEL
WA TEHOBESNEZ 5B, ZOHRICD BRI L7z, Tbs, PEEP ik 2.0, m&% 5
WTRESCREIN TS LR, KF%E BHEEDIMENT /83 Y 2ERTH o7z &1 5 i

Baseline value

3

0 1 2 hr Measurements
[¢—PEEP 10cmH20 —p|
[¢— Lactate Ringer 10ml-kg~!'-hr=! —]
solution
Dop group r____.I |
(g kg='-min-1")
2 D4

DBcAMP group I____l——__]
(mg-kg™'+min=1)

0.05 0§01

Dop+DBcAMP  group h___l"'—___'—l

Dop (ug-kg='+min-1) 1 02
DBcAMP (mg-kg='- min=1) 0.025 © 0.05

Control group No drug

Fig.1. Experimental design was shown. After the measurement of baseline
value, 10cmHO PEEP was applied. ~One hour after the PEEP, second
measurement was performed. The dogs were then randomly divided into one
of the following four groups: Dop group was infused dopamine (Dop) at a rate
of 2x gekg 'smin~for lhr, then infused at a rate of 4x g-kg '*min~'for
successive lhr. DBcAMP group was infused dibutyryl cyclic AMP (DBcAMP)
at a rate of 0.05mg-kg ' min~‘for lhrthen infused at a rate of 0.lmg-kg™'
min~for successive lhr. Dop+DBcAMP group was infused Dop and DBcAMP
simultaneously. The infusion rates of Dop and DBcAMP for the first 1hr were
1u gekg *min~'and 0.025mg-kg'min~', respectively. Then the infusion rate
was doubled for successive lhr. Control group was infused lactate Ringer
solution only.

natrium excretion ; GFR, glomerular filtration rate; IPPV, intermittent positive pressure
ventilation : PEEP, positive end-expiratory pressure ; RBF, renal blood flow
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HBZE"D 5, PEEP BRI R0 v 285 L 1.
e, BEBERTL2ORBICML THRIFA LD 2
rubhTw 3 cyclic AMP O FHEEKTH 3
dibutyryl cyclic AMP (DBcAMP) 0#5 4 &% 7.
BEHEE, F/88 246 U DBcAMP Btk s
BEIUHARELL, ZhZhicow TEHBESEY
BERELL.

wiz, ViFR A LV E >~ (antidiuretic hormone,
ADH), V=V, 7o¥ 47y UBLIUTLT 7
DBEF MY T ARRNTY 4 N (a-atrial natriur-
etic peptide, «-ANP) 2#E L, PEEP fI/nfEp)
VEVROERETDOWTHRE L.

WRE L UHF-
HEORB A X320 (BE11.3+1.2ke) 2R,
DM2(Z# 7 R 7 + Y —#, ®HR) THE, EBRYEE

HIoifR e Lz, By v 20mg-kg ' ik,
Hrv=naY)y dmgkg EHEL TRERNEY
L, BE+ER+Y PV EY — L THEE 2 HER L
fo. R MNVEY —VIZERY) 10mg kg™ BEEL,
FDHITI0DE 212 2~4dmg-kg ' FORIBIMEEL
7:. ANILWEIR 28 (Harvard apparatus respiration
pump, Bodine electric company, Chicago, U.S.A.) ¥
By, REBREEREBERD LI CREFRELREL
7z.

ERERE - ke Ay F—FA2BAL, MEHE,
MY > 7 VLS & B H . ARBBEIR X
D SFr XA 7 > # ¥ Y & F—F N (American
Edwards Laboratories, Anasco, Puerto Rico) ## A
L, FiBR~EEL 2.

THEERERYIRIC & D BMERERE, 1 X 250
BAGL & LR IEER I AR B, RENAECERE

Table 1. Mean arterial pressure (MAP) and heart rate (HR)

Control group

Baseline PEEP 1hr PEEP 2hr PEEP 3hr
MAP 1109 %16.4 100.5 £14.5 1025 £15. 1008 £17.2
(mmHg)
HR 165.8 +14.1 177.8 £254 1853+323 177.8 £315
(beats * min-!)

Dop group

Baseline PEEP 248 'kg! -min! 4pg-kg! -min!
MAP 133.1 %155 127.1£15.8 1274184 126.6 £25.8
HR 186.8 £29.3 168.8 £39.9 170.3 £40.5 190.1 £25.8

DBcAMP group

Baseline PEEP 0.05mg ‘kg! ‘min'! 0.lmg -kg! -min-!
MAP 135.6 +15.8 1333+ 14.6 1325 £11.7 130.4 +10.1
HR 182.6 +22.5 181.9+13.1 178.5+11.0 185.3+23.2

Dop+DBcAMP group

Baseline PEEP Dopl+DBcAMP0.025 Dop2+DBcAMP0.05
MAP 126.0+ 8.0 1259 £10.7 128.8 £10.5 1248+ 9.0
HR 180.5+24.9 1789 9.6 186.0 £14.2 185.1 +28.8

Values were means £S.D. No significant change was found in each group during the
experiment by Student's paired T test. Dop, dopamine ; DBcAMP, dibutyryl cyclic AMP
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KAF—TVEBATZ LY, MREAEDD
CEERCERFEES MEFV-1200, BAXE, EX)
D7a—-_PEEL, TOBRRXEMEMIL L. BE
WIXEEEMY S L E BV, 40mlekg lemin~! D &E
BETEHYR Bth, TOLEIRED 0~5mmHg KEEL
JERZROFE 2 AL FEED» 5k 10mlckg™'hr' @
EREEE L.

325E% 8EHT D, F/Y3v#5E, DBCAMP #5
B, F/t3 2 +DBcAMP BE#B X UNREOD 4 &
. E5RER s CKREENEELE, &
BLu30aHcbls TRERUVEBMRE (renal
blood flow, RBF) 2 #IE L 72. 302z b7z 2 fESH
D15 BE M %E T, 7 v 7 F = (creatinine,
Cr) LEREFERHE, 20~305B CRIME, MRig

T * 1
emin~'m™2 * '_.:—— ¥
T L %=
5+ % — 5+
%
Control group Dop group
4 4
3- 3 ————
2 'l' 2
14 14
Baseline PEEP PEEP PEEP Baseline PEEP Dop2 Dopi4
1hr 2hr 3hr
T * 1
ke
T * 1 ¥
5+ e 6 —_—
—*—
DBcAMP group Dop+DBcAMP group
4 5 |
3 4
24 3
1 2 l
Baseline PEEP DBcAMP DBcAMP Baseline PEEP Dop1 Dop2
0.05 0.1 DBCAMP0.025 DBcAMPO.05
Fig.2. The change of cardiac index (Cl.) by PEEP and successive change by

the infusion of dopamine (Dop) and/or dibutyryl cyclic AMP (DBcAMP).

Dop: u gekg '*min!, DBcAMP: mg-kg ' min~"

Vertical bars represent

meanstS.D. * P<0.05 vs Baseline, # P<0.05 vs PEEP lhr by Student’s paired

T test.
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B L ULHHEE (cardiac output, C.O.) &, I
Na* BIU K OBERHEL. £/ ZDEAT,

R Cr, Na*, K" BLURBEFELHEL TENRF R
gL, ZOBEHL H 10cmHLO o PEEP %10

OHEEXFEUHREATHEL:. 20%, Lo 3@EE
DR ERE L. Thbb PN v BEHTIR, §
NEvE2ugke min QR E5HEET 1 BEELES
L, B¥0305 M £l AOBEE*R ST

17, 1 RfRARE, 300 bl » TRYEE L FEE HELR. Z20%, #5HEL 4 pg-kg *min " ICF
I * l
mlemin™en *
-
1.0 1.04 ——.——
%
Control group Dop group
T ——f—
0.5 T 0.5 "':
Baseline PEEP PEEP PEEP Baseline PEEP Dop2 Dop4
the  2hr 3hr P P
—*—
1.0 * 1.0+ T * ]
T T —*—
——#—
% _
DBcAMP group Dop+DBcAMP group
._: il v
0.5+ 0.5 7
Baseline PEEP DB¢cAMP DBcAMP Baseline. PEEP Dop1 Dop2
0.05 0.1 DBCAMPO.025 DBCAMPO.05
Fig.3. The change of urine output by PEEP and successive change by the

infusion of dopamine (Dop) and/or dibutyryl cyclic AMP (DBcAMP).
u g+kg™'*min~!, DBcAMP: mg-kg ''min~"

+S.D.
test.

Dop:
Vertical bars represent means-

* P<0.05 vs Baseline, # P<0.05 vs PEEP 1lhr by Student’s paired T
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BT 1EBEGRE L, BE005McEUREORE %
-7, iz, DBcAMP #% 58 Tid, DBcAMP
#0.05mg-kg™ min~' O EHE T 1 HEAKEL, &
H2OI0AMERAKORMELITR Y, 8512 0.1
mg-kg min" R SHEEF RO T 1 HERESL, &

2

lemin'em”

— * 1
% ——
—*—

Control group

——§—
0.2 —#—

0.1+

Baseline PEEP PEEP PEEP
thr 2hr 3hr

*

) 1
k)
——*—

DBcAMP group

0.14

Baseline PEEP DBcAMP DBcAMP
0.05 0.1

Fig. 4.

I AEICEFOBERT R >, F2¥E v+
DBCAMP 58Tk, F/83 %1 xgokg '*min~?
+ DBcAMP % 0.025mg-kg min"' O 5HEE T 1
s btz - TS5 L, HBFEOISMICFERICHIE,

XS BREREERED TR AT VI 2 u gkg

T * 1
% —
—*—
0.3 'r
Dop group
0.2
L i
1
0.1
Baseline PEEP Dop2 Dop4
[ * ]
| i e —
0.3 — %
Dop+DBcAMP group
-
——§—
%
0.2+ —< —_
e
0.1+ L

Baseline PEEP Dop 1 Dop 2

DBcAMP0.025 DBcAMPO.0S

The change of renal blood flow (RBF) by PEEP and successive change

by the infusion of dopamine (Dop) and/or dibutyryl cyclic AMP (DBCAMP).

Dop: u gekg 'min~!, DBcAMP: mg<kg *+min~"

Vertical bars represent

means+S.D. * P<0.05 vs Baseline, # P<0.05 vs PEEP 1hr by Student’s paired

T test.
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Control group

1 -2

mlemin™'em
50 —#—
404
30
\
204
10
Baseline PEEP PEEP PEEP
1hr 2hr 3hr
DBcAMP group
. *

50 T
40

r/
30~
20 ‘_L
10

Baseline PEEP DBcAgIIP DBoc1AMP

0.0

70+

60

401

30+

Dop group

1041

70+

60+

50+

304

Baseline PEEP Dop 2

Dop+DBcAMP group

L

Dop 4

Baseline PEEP Dop 1

Dop 2

DBcAMPO0.025 DBcAMPO.0S

Fig.5. The change of creatinine clearance (Ccr) by PEEP and successive change
by the infusion of dopamine (Dop) and/or dibutyryl cyclic AMP (DBcAMP).

Dop: u g-kg 'min™!, DBcAMP: mg-kg~'min~"

Vertical bars represent

means+S.D. * P<0.05 vs Baseline, # P<0.05 vs PEEP 1lhr by Student’s paired

T test.



1042 il

min~' iZ DBcAMP i30.05mg-kg™"*min~"ic L T 1 K
M5 L, B¥0300McRBORERTE >/ (E
1). ME#ETR, choOEH2HEETICFAKOH
ExfTRv, E51md Na* 8 LU K 0flE & FRE
W2, ADH, v=v, 7v¥A457vyrIB8LUVa
-ANP B L 7.

BohizF— oo 0 MR (cardiac index, Cl) %
Kbz Litic, RE, RBF, v 7 F=v2U7 7V

Baseline PEEP PEEP  PEEP
1hr 2hr 3hr

A (creatinine clearance, Cer) 8 X UBHEAKZ V7S
v A (free water clearance, Cu,0)b A EEE THIEL
TEHL:. AXREREIZ Gyton DA BT 345
ROCHELCT, 0.112XEFE (ko) *TRD. o
W, F+ b U v 4 HE i 4E (fractional natrium
excretion, FEygd & U RBF/C.O. bEHL 7. BER
BHNBRED A & L, Student’s paired T test £\,
P<0.05% b > THEEZEDHD L L.

Baseline PEEP Dop2 Dop4
0 T

| _’7
—0.5- —0.5+
—_ Control group — Dop group
Baseline PEEP DBcAMP DBcAMP Baseline PEEP Dop 1 Dop 2
0.05 0.1 DBCAMPO.025 DBCAMPO.0S
0 0 —
-054 | A N —0.5-] -
1 L
L % —J .
— DBcAMP group — Dop +DBcAMP group

mlemin~"em™
Fig. 6.

The change of free water clearance (CHo) by PEEP and successive

change by the infusion of dopamine (Dop) and/or dibutyryl cyclic AMP

(DBcAMP).

Dop: u g-kg 'min~!, DBcAMP: mg+kg™ “min~".

Vertical bars

represent means®=S.D. * P<0.05 vs Baseline by Student’s paired T test.

U



ORISR EN MR O BEAEE T & Z DX 1043

iZ, PEEP {Jin# o 1 Bf{E ¢ PEEP {4i#& 0 2 B
23 L YU BEREIC DL T OB L. TORKE, &L
AIERRL, THEERERETRL, EHEL b, THME ERECEERZE Rt o7 (R1).

PEEP ffhi#& 1, 2 B X U3MELLE T2 LY ClL i3 PEEP & E&ICETL, Foos v,
37 %

r * 1 7
PR —— i

—%—

—_—
Control group Dop group
2 2-
1 T 1
L J, "
Baseline PEEP  PEEP  PEEP Baseline PEEP Dop2 Dop4
1hr 2hr 3hr
3
e
*
A s e
DBcAMP group Dop+DBcAMP group
—*—
24 2
1 14
Baseline PEEP DB&:%QAP D%clAMP Baseline PEEP Dop1 Dop2

DBcAMPO.025 DBcAMPO.0S

Fig.7. The change of fractional natrium excretion (FEyd) by PEEP and
successive change by the infusion of dopamine (Dop) and/or dibutyryl cyclic
AMP (DBcAMP). Dop: u g-kg "min™', DBcAMP: mg+kg "min~". Vertical
bars represent means+S.D. * P<0.05 vs Baseline, # P<0.05 vs PEEP 1lhr by
Student’s paired T test.
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DBcAMP H 2 Wiz F/93 > +DBcAMP 512
FoTHERBEINHEERETLLEETH . &
#, PEEP {1t 1 BpRIOME L bR FHE R, FY
$v4pgkgtmin OBRECE->TOA CL BHE
Bz L& U8, fid PEEP {04 1 BFEE L oM
CEEER Mo (M2). REZ PEEP ({IEEE

WET L7228, R85 v 4 pgkg omin ' %51z kb
HUEE L FEEMNS {2 D, PEEP {1 1 R g
i A CHEIC LR L. X, DBCAMP 258 T
DBcAMP 0.05mg-kg ' min ' #51z & h E¥E L H
FENZL%Y, DBcAMP 0.1mg kg™ *min &5z
& b, PEEP itk 1 IO E L kR THBKERL

Control group Dop group
— *
——*— Tk
* -
0.1 ~ 0.1 4
0.05+ 0.054 A L
Baseline PEEP PEEP PEEP Baseline PEEP Dop2 Dop4
Thr 2hr 3hr
DBcAMP group Dop+DBcAMP group
A —
—*—
—f—
¥
T % =
_
T 0.1 1
0.1 73\
<\~_ T ‘l’
0.054 l l
0.05- .
Baseline PEEP DL)B%‘S\MPD%G‘IAMP Baseline PEEP Dop 1 Dop 2

Fig. 8.

DBcAMPO0.025 DBCAMPO0.0S

The change of renal blood flow (RBF)/cardiac output (C.0.) by PEEP

and successive change by the infusion of dopamine (Dop) and/or dibutyryl

cyclic AMP (DBcAMP).

Vertical bars represent means+S.D.

lhr by Student’s paired T test.

Dop: x4 g-kg ''min~},
* P<0.05 vs Baseline, # P<0.05 vs PEEP

DBcAMP: mg-kg '»min~"
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jz. K/93 >~ +DBcAMP 58Tk, F/vx 1
u g kg *min~'+DBcAMP 0.025mg-kg™'smin™' O
BEiwz &y, BREEBCHEEEHE LD, PEEP 40
B 1EEOECILL TERC LR L. &5, R/
2 v 2 p gekg 'min™'+DBcAMP 0.05mg+kg™'
min~' O 5T & Y, FE¥EE L PEEP {04 1 RO

pgemi~ T * ]
04
1
20+ \a..,,,
104 -

Baseline PEEP PEEP PEEP
1hr 2hr 3hr
ADH
ng'ml_"h'li*
30
204 -
Z//7<
10
L
Baseline PEEP PEEP PEEP
1hr 2hr 3hr
Renin activities
Fig. 9.

means+S.D.

Hormonal changes by PEEP in control group.

EoWwTFhiclkLTOERICERE L. SBEETIE,
BEEBELIVEBCETLLEETH- (F3).

RBF it PEEP {fin&&EBETL,
DBcAMP H Bz F2v3 »+DBcAMP #5112 & -
THEEBELELEBCETLZETh-2. &
%, PEEP itk | BRI E L B L, Foter 1

Fovs >,

a1 T * —
e
50~ ey
——
B
25+ A

Baseline PEEP PEEP PEEP
1hr 2hr 3hr
a—ANP

pgemi™

750

500 T
PN

250+

Baseline PEEP PEEP PEEP
Thr 2hr 3hr

Angiotensin II

Vertical bars represent

* P<0.05 vs Baseline by Student’s paired T test.



1046 W

£ g kg temin"'+DBcAMP 0.025mg-kg "*min™"' B
SR/ Y 2 ugrkg min~'+DBcAMP 0.05
mgekglemin' D/EIZ L > TD A RBF ERIZL
L0, 20MoBTREREN2ho7z. —F,
SHEETIE, M ERETEREZ2RL (K4).

Cer it, F/88YBEUF/9% v +DBcAMP #5
BTCREERERE o0l , WREETIX
PEEP {1/t 2 Befo 5 PEEP {h01% 1 R 0 (&
HLEBICERE L. Zhientl, DBcAMP &5
BT, 0.lmge kg min~ ' R EBOME S EHEE I
LERBW LR L (H5).

CHO X, EEBRFT > LE&DEZ LY, DBcAMP #
S#To PEEP {1i0# 1 RREIOED & 25 Z ¥E{E 1 kb
LEBI LR LY, ot BERErss0R
otz (6).

FEy.1& PEEP I ERBCETL, WEBHETRE
HECHLERCETLLEETH o708, Rtz y
2pugkgTlminTHBEIC LD ERFELEEENR S
Zh, P v 4 pggkgmin' HEICID,
PEEP 1% 1 FMOEKE LEBR ER L 2.
DBcAMP # 58 TiX, DBcAMP 0. 1mg+kg™'
min"' BECL IV EREELEEEN L %D, PEEP
{Fink 1 O LR TERBC LR L. %72, F
/%3 +DBcAMP 5 TR WITFhOBREETLE R
ELBEEENR ko7 (®@T).

RBF/C.O. i, PEEP /N NBELRVTHEER
LHU, P v®ERTIE, P93 v 4 pgkg™
min"'BETHEEELHFEEN L Ao X,
DBcAMP 58Tk, 85w &V PEEP /% 1 k¥
MO LEERETL, DBcAMP 0. 1mg kg™
minT B EICE > THE[LEEES (o, F
NE»+DBcAMP B 5T, £51 & D EHE L
BFEESRL kot —FHx@# T2, PEEP 1
2B S EREBEICLLLEER LANA SN
(8).

WRFECODWTOAREL AL E Y ROELRT
X, PEEP {1i0? 1 8 & U 2 B2 ADH R EE
WEALL G o7es, IRMBICIIERICETL L.
a-ANP i, PEEP {0 1 B3 ELnA SN
Booded, 2RIV IKMRBICERCETLL:. v
= »{EHI: PEEP ($ho 1 g E B LR L 2
2, 2B LU IRMBRICIEEFECRE 2. TUES
Fry I EREERREME b o7z, (H9).

z =
%7, PEEP ffI0EE DWW TH~R2. $EHOH

T, BILERT I CFHMELRBECERTLZE
{idiahoizdt, M3WRT &5 PEEP ffinw &

PREZEEBRCETL, M2, 4WWRT&LI3CCL &
RBF & PEEP OffNic X Y EEWCET Lz, kikEk
18 ¥ (glomerular filtration rate, GFR) i ,
PEEP OffIIAET $ 5 L\ 5 MENH 2, F5
WRTEIC Cear BIETLTBST, MI6KERT LS
W CHOD 2R EPBEL CTRADER2 L VEELE LA
shgdol. ThODFR»SFEZ T, EARMEE
TOROERIUG PEEP filick o T b HAEE AT
WEWLWHDEBRbISE., —F, HTRRT IS5
FEyai&, PEEP i X o> THA L7z, & o C, PEEP
iz & 3REOFEA 1, BARMEE TIE % IR
BTOKE Nat OBRINOEIMC L2 LEZ2 503,
—7%, B8R T L5112, RBF/C.O. 12 PEEP iz kb
EBRLTBD, zhtk)h c{ERELEV/:bOLE
Zohd. LarL, PEEP WL 3 REDET 2REIER
¥BETIBELRDPDI2.

WIZHBEIC BT 2 R VE Y OEIZ D WTHA
3. M9wRT LS, ADH 0o LRik&ashd, L
ZVR—EERELENTCEEEEZTETLL. &
o, TUvEF Ty NICRERERENLEZ R 1.
LoT, Thnd 300k NE I PEEP fTi0C & 2
RERAICIFEALFESEL TRV DO LEbnT:.
—7%, a-ANP i3 PEEP kL D EE LRI L, RER
HUBEESE LTV AHEENHE D EELZONT.
NETOHE T, PEEP ofF iz & % 5T
ADH BNERT2LWw3 5D b H 5, MF ADH #
ErBRERLOMICIFEELMEER RV LT 5/
RYyFELNTVD ., 8517, ARBW T PEEP &
k>T ADH BELEZVEVIBEDOHRE L H 57
INEHRL T a-ANP 22w Cid, PEEP 908128
SLURBETICHSLTV2DTRE L EWIRE
Did B 0D,

@-ANP &, LFE CER, WRB L UMW En
DEOEBZ LD SWMMBENT 2 b Ty
B9 G5 T, SEREND SNz a-ANP O,
PEEP i k> CTHEBENIIZ L > TLENEHEE N
T ERDEANOBIRBROBIICL o Th s dh
bDrEZH6NS.

SEQOEREMBET 5 &, PEEP i L 2 REOBY
it C1. £ RBF OET I EMRMEE TOKE
Na* OBFRINOEME, «-ANP OB IcL2b0L
2 o5n7-.

Wiz, PEEP {dimic & 2 RER A o0t 2 EH O
BizowTa~2s. PEEP iz £ D{ETFLRZ CL &
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Hemodynamic and Hormonal Changes in Renal Dysfunction Induced by Intermittent
Positive Pressure Ventilation (IPPV) with Positive End-Expiratory Pressure (PEEP), and Effect
of Drugs on the Dysfunction Shuji Yamada, Department of Anesthesiology and Intensive Care
Medicine, School of Medicine, Kanazawa University, Kanazawa 920 —J. Juzen Med. Soc., 99, 1035
— 1049 (1990)
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Abstract

This study was performed to investigate the hemodynamic and hormonal changes in renal dys-
function induced by intermittent positive pressure ventilation (IPPV) with positive end-expiratory
pressure (PEEP) in 32 anesthetized dogs, and to estimate the effects of dopamine and/or dibutyryl
cyclic AMP (DBcAMP) on the dysfunction. Blood pressure, pulse rate, creatinine clearance and free
water clearance were not significantly changed by PEEP, but the cardiac index (C.L), renal blood
flow (RBF), urine output and fractional natrium excretion (FEna) were decreased significantly. In
hormonal changes, renin activity and plasma concentrations of antidiuretic hormone (ADH) and
angiotensin II were not changed significantly, but the plasma concentration of «-atrial natriuretic
peptide ( « -ANP) was significantly decreased hour by hour. In conclusion, the decrease of urine out-
put could be attributed to the decrease in the plasma concentration of « -ANP and the increase of
water and sodium reabsorption in the proximal renal tubule, due to the decreased C. I. and RBF
induced by PEEP. The decrease in the plasma concentration of « -ANP might be caused by the com-
pression of the atria and the decrease of venous return induced by IPPV with PEEP. Dopamine
and/or DBcAMP improved urine output and FEns, irrespective of the decreased C. L. and RBF by
PEEP. The restoration of urine output by the drugs could be attributed to the decrease of the water
reabsorption in the proximal renal tubule to the level before PEEP. The simultaneous infusion of
dopamine and DBcAMP was more effective for the renal dysfunction caused by PEEP, than individu-
al administration of each drug.



