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The Systemic Hemodynamic and Renal Effects of Nicardipine Administration Followed by Supraceliac Aortic
Cross Clamping and Unclamping in Experimental Dogs

Ji Hee Hong, M.D., Uo Sok Choe, M.D., Jung In Bae, M.D., Jin Mo Kim, M.D., Ae Ra Kim, M.D., and Young Ho Jang, M.D.
Department of Anesthesiology and Pain Medicine, Keimyung University School of Medicine, Daegu, Korea

Background: The incidence of renal insufficiency is reported about 18-27% during the thoracoabdominal aneurysm surgery.
The possible mechanisms are reduction and maldistribution of renal blood flow, activation of renin angiotensin system, release
of various mediators. In this study, we observed the effect of nicardipine, one of the calcium channel blockers that commonly
used, on the systemic hemodynamics and the renal fuctions.

Methods: A total of 13 mongrel dogs were divided into two groups: control group (C, n = 7), nicardipine administration
group (N, n = 6). After brachial arterial and Swan-Ganz catheterization, midline abdominal incision was made. For the aortic
cross clamping the supraceilac aorta was exposed and the doppler flowmeter probe was placed on the left renal artery. The thermal
diffusion microprobe was inserted in the renal parenchyme to measure local renal perfusion. At sixty minutes after aortic cross
clamping, systemic hemodynamic data, renal blood flow and local renal perfusion were measured and at 1, 2, 3, 4, 5 and 6 hours
after unclamping the same parameters were measured.

Results: There were no differences on renal blood flow, renal perfusion and oxygen extraction ratio between two groups. The
renal blood flow and renal perfusion did not recover to the baseline level after unclamping in both groups. The plasma renin
activity, serum creatinine concentration and cystatin-c did not show any difference between groups respectively.

Conclusions: We concluded that the administration of nicardipine after supraceliac aortic unclamping to improve the renal
function was not effective in experimental dogs. (Korean J Anesthesiol 2004; 46: 467~ 474)

Key Words: local renal perfusion, nicardipine, renal blood flow, renal insufficiency.

DEY mAGE A AERFE 85.94% FAHEZ M G

A = suR A7} S £F EE & A A% At B

weo] Q1S £ & F A% 7ad MEE §e 27}

FER YEUFE §35%0 B AMES At 2 a4 B0 uEUs 543 pdn AR wge A%

dow & F EFRA, AU, AS BA, A2 AM HABR &40 = 99lold, oo BE AFEF Pi

2 WA FHE Sol WA, 53 AJ)% A L olgdE A¥F B¥o 27y dudAeui)O 3

ANEE 1827%% Hudw k' sy ded g mgddAe 24,0 283 endothelin T3 2 4F v

A AEFEe oF 30% AsE W, AR B3 FE /) 2he 44 2 w3 593 go 259 29l o

o 2y gEUE 44 F wggE A85% 2 A%

EEASY 120039 129 319 o fave AMEF 5 IF U wstee dAs
YA < W H, GEFLA F7 BAE 1949 A ke Roz el gk

g 17 WEUR +& F9 A5 PAE dUss] s

E-mail: a13579b@dsme.or.kr mannitol,” dopamine,”” SFA QBN HBFT A A A0 wE

Al =2, A AR ADAY S 2 FAIE0] AHEH O

467



3tntF 8t 3] 2] - A 46 A Al 4 5 2004

S} ol= @UEA AV B2 oAl HIEte €Ys & o FF AEHE e 3 #AF A EF A
FE UeiAE Zst otk olF ZEEE ADAY nifedi- A A% 2 mm & AAARE AAstY =&Y /S
pine2 A% 3 oM tFY wapxidel] st FU} A 7](HT107 medical volume flowmeter, Transonic systems Inc,
5 endothelin®] 9§t AZAA e & 5 &S oW UsA)e] d4stgth. A&z %] 44 AFE FH
e E9E HHda gEA g B dAFoXe A4 stazt #& A 23 BHdA 455 452 99d Y=
5, 53 A4Ed deHFe fA13 55 RN HE B 20 AlelA] vh5E 15 cm ZHo)E o] ¥ & I &3
o] o]&Hx e ZFFE ADAQ nicardipines ©]-&3} S AN ¥ FHS QFlow™500 #FZ7%7](Thermal techn-
o] o] kA7t Mal FAE W AAT) = = JIFS ologies Inc., Cambridge, USA)oll AZA3st ©xe] dwkitz
H#sta A sk A 5419 3‘17} BEA As gl F SAs AT

ANEE dste] 5 As® g Ao Z7F 24 Ao]A
CHAH 3 Hhed 7}E € (Anglocatlleter”, Becton Dickson, USA)E AX|3}5 L
W, 49 A7 B9 A AHE aFFng 2,500

TEAY S99 S0 WS F AAAY I i) sigde] FHE A ESF 500 mE A3k A
< St AFASE HF 239 HAEE = APAAA %3+ 1 m=E AEH Fo] HEE stk
A%HAD 12478 FA F ATE ABHAT A5 T 2 polele 4APL grRECHH JAFNDOD U
Eoglo] 1820 kgof F=at A B3RS UIFOE HS ol ofxle Eofglo] ARG WL mART 2 A
A AWE FHEa 2025 mgkee] pentothal sodiumS EA7 7 CE(Control, n = 7), AEE gEW o] WAt
ettt stERN &AE Ed AWES Foto 4 9 A7 FA] nicardipines FI8 S N (Nicardipine, n =
mifkg/min §F2 FYHHYL ToldAe) maglel A W goz pRaYT RE 4¥H Fulst 9Rd F 494
Ao AFgstAth BlgES4 2ol vecuronium  bro- o] e A okHS osle] 306027 sotd o gz
mide (M7FE®, o]AA Sk, &) 4 mg 7‘410}04 AP A5 f5te HoeHeh, HEAEH ATy, dUEHs
Adagel AARES SoH 0w AACE 2mg T ZHgon, o ool NFAAFE WESAY
7} AFsAc 7)) Awr FHE % 7|(Ventilog 2, Dré- A& AsHd AN dRZFH7IE Bk AEFIFS
ger, Germany)ol Z3ld 100% AtA9 1-1.5 vol% isoflu- zAsQ0on, 9484 gdo] o3 ZA ABRE FAE A
ranes Foste] FARHAE FASAT 1A FU1E 9 &2 02 QFlow™s500 #7F Z47]ol AZF oe 43 F
stol dSSEF 1520 mikg, TFF 2T 12-15812 & g 5183 g Fwe Folo] vEgos AT
T 9572254 7] (Capnomac, Datex-Ohmeda, Finland) A & AN D A A Ak Lulk Ak AR D AL o|&E
A% olpsEs 241 40 = 5 kgl WSl WE B o waE Z4sua Bu, AW, $3 459 L 44
F& 2HAY. otz ved AdE dS(ead IS W FIEE2 Edte] 7247 1 mlo] e s T Fois}
F2skqlar, Wupika A5 7]1(NPB-190, Nellcor Puritan Ben- 223541 7] (i-stat, Abbott Laboratories Inc., USA)E &3l o
nett, Ireland)E ol F&sto] A&HHo2 Hrxsies 7 PR E AFEGTh ol AW AE A st Ao
Aletanh A9 &A4S dstn A5 fetd FE9 Gollo] AP o7 A2 A T2 A3 APsPct. A
BUol ke =S 2ol AL C U AAFAT 4w Agelde Bh P, 0h LEF D 0L ol8E

22 AAEAS AAS 20 Ao AdHAmgion o B 1] 9@ B9 Gt ALHAG. BT 3 47
theter, Becton Dickson, USA)E AX|stH 1, += 3 A o FEHEE Eale 4 HY ST, AFolEd 2 cys
e A & 5 =X HEH 7HEE(SP5107H, Ohmeda, tatin-C 5% =4S 93 e AysA}

Singapore)E A X8 TR A} 7HA]71(90623A Spacelab, Spac- zx9] ZHo] gad F FoA 100 Ukgel dlaaS
elab patient monitor, USA)E ©]&3to] A&Ho= Fuef At A F3F1LE FET F 0wt FEF ey
2 B BASAG ANEFe 5% FEUY S ml uRE IRARS 24T olese] AUHEL. F T BTN
S ded JHHEY AT ATEE AT FER gz g5 A9 A 2EE ¥k 7k 05-Sugkg/min
FHstd daMyior A & 33 v ES FAySs W 439] sodium nitroprusside (Nitropress Inj., Abbott Laborato-
Eares A9 ries, USA)E ol§3le] $%7] dgto]l iz 89 +

T % Hed JHHE AN 45d F AT AES 2097t HE2 22aQT dEY AAE Ao Fos F
Algste] B 7 (celiac trunk) o] tis®S BHEAIZ & Asgth e 5 ¢ 605 = ANE AA] nE
Az 4 olgho] J}F3EE ¥R/ ATE HAAE AAF4A AA gt AEw g8 9 22 ABFE g2 5

468



3 Wyoz 2N olF ABE dEHir AAES
AAST e gRe $HE ANE A 1 2, 3, 4, 5
9 6A7 F 27t W4 s A5Y UF 9 Fa A
F ARANE A3 o]F x| vk Ak >
g Abs AR 9 Ak o] &E BAS f% A8 A
1, 3 9 6Azel 27 Adstgn 9% dd BT, 29
oteld B cystatin-C #2415 93 AL dis™ AAF 3

NIl A GEF tisHel Arls Hdd FAIE =
(STC 524, Terumo, Japan)E ©]-£-3}o] nicardipine (Perdipine”,
Yamanouchi Co., Ltd. 1 mg/ml in 0.9% NaCl solution, Japan)
= 2ugkgmin®] §FoE AL FFEen, CxolA N
T3 TG &FY AYHFATFE B §HOE FA
ok 3 A S0 Boste AFANA dET 2 A
TAM FAHE A FRl W R} A AFH
7 GEF stk 4% F5 F v A AF 5o
T KCIY 59 Ul FYoE APFEY AFAE FE3

32
o

AdA
224412 5t 10%

Rl 70%, 80%, 90%, 95%, 100% ol &
23190 XyleneQ & 1A17F FeF 2™
A 60°C Tetd o= 2417 Sk 24 A
lolzgEo g HPHEAUT He-
BYste] B dujFow

it
=)
Y
o
fu o

4n 1 o Lo
u
)
N
>
[}
>

ol
ot/
=

matoxylin¥} eosin
Az
B 434 ZAAE 73 s CF B NS Ml #

| —e— Control

160 —o— Nicaripine
> 120 1
T
IS
E
o 801
<
=

40 1

0 T T T T T T 1

T T
BL ACC 1 2 3 4 5 6
-60
Time after unclamping (hr)

Fig. 1. Changes in mean arterial pressure (MAP) with or without
nicardipine administration followed by supraceliac aortic cross clam-
ping and unclamping in dogs (mean + SD). ACC-60: 60 min after
aortic cross clamping, BL: baseline. *: P < 0.05 compared to the base-
line.
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Fig. 2. Changes in pulmonary capillary wedge pressure (PCWP) with
or without nicardipine administration followed by supraceliac aortic
cross clamping and unclamping in dogs (mean + SD). ACC-60: 60
min after aortic cross clamping, BL: baseline. *: P < 0.05 compared
to the control group.
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Fig. 3. Changes in cardiac output (CO) with or without nicardipine
administration followed by supreceliac aortic cross clamping and
unclamping in dogs (mean + SD). ACC-60: 60 min after aortic cross
clamping, BL: baseline. *: P < 0.05 compared to the baseline.
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Fig. 4. Changes in renal vascular resistance (RVR) with or without
nicardipine administration followed by supraceliac aortic cross clam-
ping and unclamping in dogs (mean * SD). ACC-60: 60 min after
aortic cross clamping, BL: baseline. *: P < 0.05 compared to the
baseline.
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Fig. 5. Changes in renal blood flow (RBF) with or without nicardipine
administration followed by supraceliac aortic cross clamping and
unclamping in dogs (mean t SD). ACC-60: 60 min after aortic cross
clamping, BL: baseline. *: P < 0.05 compared to the baseline.
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Fig. 6. Changes in local renal perfusion (LRP) with or without
nicardipine administration followed by supraceliac aortic cross clam-
ping and unclamping in dogs (mean + SD). ACC-60: 60 min after
aortic cross clamping, BL: baseline. *: P < 0.05 compared to the
baseline. ' : P < 0.05 compared to the control group.
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Table 1. Changes in Systemic Oxygen Delivery, Consumption and Extraction Ratio with or without Nicardipine Administration Followed by
Supraceliac Aortic Cross Clamping and Unclamping in Dogs

Time after unclamping (hr)

Baseline
1 3 6

Ca0, Control 176.0 £ 0.7 1792 £ 11.5 1740 + 2.6 1734 + 1.5*
(ml/dL) Nicardipine 1765 + 1.8 174.6 + 3.4 1743 + 1.8 169.8 + 7.9%
S-CvO, Control 1433 £ 13.1 136.6 £ 193 1267 + 8.2 121.3 £ 7.6*
(ml/dL) Nicardipine 1352 + 187 146.1 + 9.4 146.1 + 9.4 18.0 £ 17.9
S-DO; Control 590.8 + 242.0 458.5 + 246.0 352.8 + 101.0* 283.7 + 103.2*
(ml/min) Nicardipine 479.8 + 153.0 4498 + 853 449.8 + 85.3 2534 + 38.8*
S-VO, Control 120.3 + 86.4 103.3 £ 45.8 942 + 217 815 £ 172
(ml/min) Nicardipine 105.7 £ 36.0 727 £ 221 727 £ 22.1 672 + 16.9*
S-O;ER Control 186 + 7.7 238 + 9.1 271 + 44 300 = 4.7

(%) Nicardipine 233 £ 104 163 = 4.7 163 + 4.7 275 £ 10.1
Values are mean + SD. S: systemic, CaO,: arterial oxygen content, CvO,: venous oxygen content, DO,: oxygen delivery, VO»: oxygen

consumption, O,ER: oxygen extraction ratio. *: P < 0.05 compared to the baseline.

Table 2. Changes in Renal Oxygen Delivery, Consumption and Extraction Ratio Followed by Supraceliac Aortic Cross Clamping and Unclamping in Dogs

Time after unclamping (hr)

Baseline
1 3 6
R-CvO, Control 155.7 + 4.9 150.7 + 10.9 147.3 £ 19.9 128.8 + 15.8*
(ml/dL) Nicardipine 160.3 + 2.8 146.2 + 195 130.9 + 40.9 105.8 + 42.9*
R-DO, Control 248 £ 538 155 + 6.1* 17.3 £ 6.1* 13.1 £ 3.8*%
(ml/min) Nicardipine 315 + 11.7 229 + 9.8* 189 + 6.3* 13.6 = 8.0*
R-VO, Control 28 £ 09 24 £ 16 22 £ 09 32 £ 1.1
(ml/min) Nicardipine 28 £ 1.1 45 + 44 43 £33 49 + 4.1
R-O:ER Control 11.6 + 2.7 156 + 6.7 153 £ 10.8 25.7 £ 8.9*
(%) Nicardipine 9.1 £ 20 163 £ 9.8 25.0 + 23.0 35.1 + 264
Values are mean * SD. R: renal, CvO:: venous oxygen content, DO: oxygen delivery, VO.: oxygen consumption, O.ER: oxygen

extraction ratio. *: P < 0.05 compared to the baseline.
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Table 3. Changes in Plasma Renin Activity, Serum Creatinine
Concentration, Cystatin-C with or without Nicardipine Ad-
ministration Followed by Supraceliac Aortic Cross Clamp-
ing and Unclamping in Dogs

Baseline Unclamping
Plasma renin activity (C) 70 £ 24 30 £ 25
(ng/ml/hr) (N) 103 + 49 30 £ 2.0
Serum creatinine conc (C) 0.80 + 0.08 0.80 £ 0.25
(mg/dL) (N) 0.78 + 0.25 092 + 0.34
Cystatin-C (C) 0.10 = 0.01 0.10 £ 0.03
(mg/dL) (N) 0.08 + 0.03 0.08 + 0.03

Values are mean + SD. C: control group, N: nicardipine group, Conc:
concentration.
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Fig. 7. Light microscopic findings in the control group. The glomerulus
shows some neutrophils and lymphocytes infiltration but afferent and
efferent arteriole show normal findings (H&E, *200).
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Fig. 8. Light microscopic findings in the nicardipine group. The glo-
merulus shows some neutrophils and lymphocytes infiltration but
afferent and efferent arteriole show normal findings (H&E, %200).
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