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EFFECT OF HYPOTENSIVE DRUGS ON PLASMA LEVELS OF
GLUCOSE AND INSULIN AFTER GLUCOSE ADMINISTRATION
UNDER GENERAL ANESTHESIA

Hideki NABATAME, Ryota Akal, Tadashi TANAKA,
and Yasumasa TANIFUJI
Department of Awnesthesiology, The Jikei University School of Medicine

Plasma glucose and insulin level after glucose administration (intravenous glucose toler-
ance test) were measured in 21 patients before surgery during hypotension induced by trimeta-
phan, nitroglycerin or prostaglandin E, under isoflurane anesthesia. Systolic blood pressure
was maintained at approximately 805 mmHg by continuous infusion of the hypotensive drug
more than 15 minutes. Blood samples were obtained at the start of the procedure (control)
and 1, 3, 5, 10, 20 and 30 minutes after infusion of 20 g of glucose to measure plasma levels of
glucose and insulin. During the intravenous glucose tolerance test, plasma glucose levels did
not change significantly in any patients. Plasma insulin levels in patients given prostaglandin
E, group were however significantly lower than those in the other patients. The insulinogenic
index and the acute insulin response, which were calculated in relation to the plasma levels of
glucose and insulin, were significantly lower in patients given prostaglandin E, than in patients
given trimetaphan or nitroglycerin. The glucose clearance rate was also lowest in patients
given prostaglandin E,. Our findings suggest that prostaglandin E; should not be used as an
agent for hypotensive anesthesia in patients with diabetes mellitus.

Instead, we recommend that trimetaphan or nitroglycerin should be used for hypotensive
anesthesia in patients with disorders of glucose metabolism.

(Tokyo Jikeikai Medical Journal 2006 ; 121 : 55-61)
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DFEA LSBT OFEE W X0, RN
I EF O BN 2 B S EHTFE2 AP T T 5
BEPER T2 SWHBEICSREINTE TS,

bilbids g TREBARREE, FIPRE &
PEIRIR & OBAREMRET L T & 722, 4EN, {KiE
T A v & 4 3 trimetaphan (LA TMP),
nitroglycerin (BLF TNG), ¥ & Uf prostaglan-
din E, (LAF PGE,) OM¥EREICH T 2 &% &
HRIN 7" F > BBk (AT IVGTT) % v T
L7z,

II. MRESLUHE

SHRIFABUIERM FELHEBRE 21 /T, KAB
X OFKIBHEIRIE OB 1X 70 <, ASA @ PS*V
I~ OFEF EFR E Uiz, R E Uz BEITAE
FMTTOLRH P TIEMTRICHEE & RIMET
FHE L BIMEZ2BD S, @iNEnEs Lgwik
BE2B5 2 EWRETH 5. MENc A RO B,
TERERMER EOWNFIZ DOV TRSITHI LA
NDAFE 2 BTz, El- R EESERK A MEER
BECHMBICOWTHFEL AR I TV S,
IS DER % FEAE LW TER T > TMP #,
TNG ##, PGE, #fic&Eg%L 7.

REIZBER & b BB IZ AW, BB thia-
mylal sodium 5mg/kg & vecronium bromide
0.15 mg/kg THEHALHEE L, WREEHER? X isoflurane
1.0 MAC*?, 55, 67%, O, 339% TR IL ML
RIMbRFE % 30~35 mmHg ICH#ER: 3 2 R 12
Wedm 2L 72, LER - SINAIME %2 € =5 —
L7eds e 15 43 BL BRI R B #, 0.5%TMP 2,
0.05%TNG, H %\ ix 0.001%PGE, %= #&EF Az
THe AT L, DHEHIMAE % 80+5 mmHg 12 15
S EHER L7282 IVGTT % 1T L 72,
IVGTT 12 > v v — Vi, 50% 7 K w7 HE 40

*1. ASA P.S. (Physical Status)

BE O YRR R OE L I 2SR E T
i 2 Ak, 1962 FE127 AV 7 S (ASA) TE
HHN, 1165 FTOSEREICHEIN T TED
SEDEE DR ZES Z P.S. 1 & U TIEREFE/LL
L.,

*2. MAC (minimum alveolar consentration)

RERIBUT LT ASEOD 50% »MEEI S 2 KD
BRAFREE O R/MIIERE L 1MAC £ 35, 20
B S R OREZRT I ENTE S,

&7

ml (7R U8 20g) % 300»0TE#EL, 7R
TRERE G, 12351020« 30 M CEMRD S 5
ml $OIM T %, Pfeifer 5 O—R IVGTT %
—ERASRE L 7e FEECEM L 722,

RIS B 8 E, OB, SV A A
Y A—F —, SRR SRR E & 83 H I
E=F—L7.

MyEE (LA PG) oWlE xEER % (Glu—PH
%) 12 & 2 AL RER S EH B A diE (7150 2Y) %
vz, M4 > 20 A (BT IRD I E
RIAEAHEIWC X 27 NNT 4 7 HEEHE E—X
veEE (RBW200), &7 vet#l y-h o v ¥ —H
F—rua——, 7aurllyh v y—
(ARCY950) % Hv>7z. MIET insulinogenic index
(AIRI/APG), acute insulin response (LA
AIR) B8 & UIIAEHERR & D BEHEAE (LT KE) %
KD THETL 72,

AIRI/APG X IVGTT »» &% 5 v 7z PG, IRI
DHfE 135 3HMEH» 5, AIRI/APG=IRI (14
i +3 43 fiE+5 43 fH—HFi i X 3) /PG (1 3l +3 53
fE+5 3 E—FifEX3) OX % HWvTRD Y,
AIR X IVGTT o onsz IR DOF{E 13«
55Ed & AIR=IRI (1 43+ 3 53 {E+5 43—
HiMEX3)/3D X %2 H v TR ® Y KEIK
IVGTT THE o &M D PG 23K, A
77 7 Ofginc PG 2 kHEEzZ 7oy b L
T 102030 43l %8 % BRI 251 <. ZDE
FRAEZER L T 042sME L, 0 PGCo #3431
%5 FTORE % T1/2 £ LT K=0.693/T1/2 %
100 DXz W Tk 729,

MRE 3T 2 v,
EL7.

HKHEZR 0.05% A

IIL. #% R

SEIEGIOE R IX4FH, F%, AHEB LU BMI
WZOWTTRTCOEE T 3 BEOEAFHICAERE
EEBD Loz (Tablel),

MfMmyEfE (PG, Table2, Fig.1l) &L b
IVGTT HifE Tk, £HBECEEEZEE oMK
rolz, IVGTT 1 5RBRICIEEFHEZN TN 478
63 mg/dl, 419+40 mg/dl, 411+9 mg/dl & JE{E %
wLTz. 2D, s &bz 3, 5,10, 20,30 43 &
BT U728, 30 35T 3EEE bICHIEICIENE
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RicEWEZR L2, FEFEOLETIZ TMP #&
PGE, B0 1 3O A CHEZEN R Sz,

Xz IRI T (Table2, Fig.2), PG LRk
BREE D ICHMETORREZRELS IVGTT 145
THE2R L, 201X PGE, FETldfto
TNG #, TMP FICHAR BRI R IEIZ 2450
1T Tholz, 2D, 34354310 53 L K5
EEDHIERMEE BIET Lz, 10 5% 20
73« 30 3 L IRIF—EDfEZ R LTz, IRT OFERHIEL

Table 1. Characteristics of the patients. Date
values are presented as mean®=SD. No
statistically significant differences bet-

ween groups.

TMP TNG PGE, P
N 7 7 7

(Ayiiirs) 487+ 91 521448 467485 NS
‘(’Yg)ght 59.5+10.6 51.84+53 53.7£6.1 NS
gﬁght 1552+ 5.0 1543446 156.6+44 NS
I(Sli\gmﬂ 933+ 37 218425 220430 NS

TMP : trimetaphan, TNG : trinitroglycerin, PGE, :
prostaglandin E,

®Tix, IVGTT 14#% Tk TNG & PEG, #
WCERDOERAS NN, TMP # L& PGE, # -

TNGHTREEEZAONE Lo/, 35BS
20 4> % T3 TMP ¥t & TNG #:23 PGE, #£i2 kb
NERCEEEZR L, Ll TMP# L TNG
HETREROEZRZAON Loz,

HIiEC D PG B & VN insulin KIGHIER D & KD &
7z AIRI/APG, AIR, K (9% * min™) O&%Z D
Bl % (Fig. 3,4,5) 3. AIRI/APG Tix TNG
B L PGE, #/, TMP # & TNG #EWAIcH
BEOERASNIZD, TMPE L PGE, # & O
CREEERAONE»o T (Fig. 3). %72 AIR
Tix TMP #f - TNG #2 PGE, BRI ERBEIWIC
EEEZRLIZS TNG L TMP #TIREEEZ
ol KEIZDOWTIX AIR L [EfRE TMP # &
PGE, #, TNG# & PGE, HEIcEEEZNLEF D,
TMP & TNG #HEICIBEEEZ XA SN 1o
7z.

Iv. £ %=

MO 7" R o i B L SO RV E D
FRCHEEEL, BE» S ORINPFTO Y a—
7 DERR, R TOZ ANV F—JHE LTD
FIH, &R ET R IHEOE» S DR &

Table 2. Plasma Glucose (PG, mg/dl) and Plasma Insulin (IRI, U/ml). Effect of hypotension
anesthesia induced by TMP, TNG and PGE, on plasma glucose and plasma insulin after
injection of 20 g glucose.

Hyp&)ﬁ;}gsive control 1 min. 3 min. 5 min. 10 min. 20 min. 30 min.
Plasma TMP 122+55 478463 395+39 358+26 308+20 262+16 234+17
Glucose * * * * * *
(mg/dl) +
TNG 114+18 419440 368+35 336+33 285+27 254+21 228+21
k %k * k %k *
PGE, 118+11 411+9 36010 332£11 300+16 26820 251£24
* *k % * k *
IRI (. U/ml) TMP 3.84+2.2 50.1+37.9 48.1+36.0 33.4+26.0 22.2+13.6 18.0+8.0 17.8+8.4
*k %k * *k %k *
+ + + +
TNG 5.3+4.5 40.6+18.7 26.3+12.0 19.3+7.8 18.7+9.4 192+6.4 22.9+10.8
*k %k * k %k *
* % + + + +
PGE, 2.5+0 16.7+78 11.8+3.1 8.7+3.1 75+3.4 6.1+2.6 10.5+7.6
*k %k * *k %k *

mean+SD * P <0.05 versus control, # P <0.05; TMP, TNG versus PGE,, +P <0.05; TMP versus
PGE,, * % P<0.05; TNG versus PGE,.
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Fig. 1. Plasma glucose after intravenous glucose tolerance test.

Mean values and ranges of plasma glucose control and intervals after injection of 20 g glucose

in TMP, TNG and PGE, groups.
mean=+SD

*P <0.05 versus control, *P <0.05; TMP versus PGE,.
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Fig. 2.

IRI after intravenous glucose tolerance test.

Mean values and ranges of IRI control and intervals after injection of 20 g glucose in TMP,

TNG and PGE, groups.

mean=+SD, *P <0.05 versus control, **P <0.05; TNG versus PGE,, *+P <0.05; TMP, TNG

versus PGE,.
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(NLA) ClitHEpEIcHEN A 5N 50, £z, K
AR T, 1 < 1% Reynoso 57 @ ether 1
[mpE % F&F &4, halothane ¥ X O enflurane I
DWThH, i vivo, in vitro Eb A4 VA OB
BERHIHI L MpEE % LR I3 2 eMmEINT
W5 Uanl, IS5 DOEERTIZWL Do



25 REE TS AT RABRIC & 2 S RHKIALESE O 3 59

OTMP
mTNG
mPGE1

70|
60 |
501
40!
30
20 }
10!

of | mm

TMP group(n=7) TNG group(n=7) PGE1 group(n=7)

wU/m

Fig. 3. Changes in insulinogenic index in TMP, TNG and PGE, groups.
Insulinogenic index was calculated by AIRI/ABS at control 1,3 and 5 minutes after injection

of 20 g glucose. mean+SD *P <(.05.
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Fig. 4. Changes in acute insulin response (AIR) in TMP, TNG and PGE, groups.
AIR values was calculated by IRI at control, 1, 3 and 5 minutes after injection of 20 g glucose.

mean+SD *P <0.05.
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Fig.5. Changes in glucose disappearance rate (K-value) in TMP, TNG and PGE, groups.
Glucose disappearance rate calculated by slope of logarithmic plot of the glucose curve from
control to 30 minutes after injection of 20 g glucose.
mean+=SD *P <(0.05.

BERH Y, JEMEEIcRS SEET 2Rl FILIMEELZ L7 387208, BRI TIEREDE

REEDSND > T 2 RETHERRE BTh LT v
LETHD, 22T, bILbNIEFHREEN 22 0»
IREETHARN 7 N 7 BE AR &2 T L, MIfEGE
OFH 21T > T & Jz, FER & LTI, sevoflurane,
isoflurane, halothane & & A > X V) > D43 % H]

X & SN no 122,

RIZ, BRBEREEC & 0 FHREIC 3 2 KIGAY
gD, ORI TZERTY
Vel EARNVE Y c HRREEARALVEY - ACTH &2 £
DERNVE Y DGR A YA YOI bFET



60 4HE

%, T, WEHEREZNEI IR T
%%, sevoflurane & isoflurane (2 D W T FRIFE
D& &g MACI &Y 05+1.0 - 1.5 MAC ®
3 BRIV R % 20 CHTR D IREED 72 VR FE
THIRAN 7 ¥ OB 21T, &R ORRBEED
BRRRE TDA > A ) V53 EFEFIRIZ DWW T
WET L7z, 2 OfER, MRAMBE L b, &
MEEE BN TOEREEIAD NP2,
IS OFEERD S, SEOEERMRE Tk 1.0 MAC
isoflurane R T CFMHRERD 2o W IRRE T O FHK
A7 N opEamaiie L v, SEEINEEDmHE
BEB L UK TORFIRIC OWTHRET L7z, Bk
AN 5=Vl e ho el n =R 2o e e
1, WmREEEMTE THRERHD 1RELUNT
KT TE20HETH B,

SR E LIERNE, BETRE L TOFHE - &
B -HE -BMIIZOWTKHETEEEZ I L
(Table 1), GRIERE I & FEFRIE DBRR R CBEAERE
W HERFHCEED W ASA PS I~IT £ L7,
TEME % 13 U o IMFEE 1 1, PEEEAINE 80 mmHg
BREORMETRH{ERMERICL 22 RIFEALY
otz — PGE, izt L ¢ TMP TIVGTT
1 DBCEBEZPRD oMU TR EEZ R A
shkinol, —H7 R BARICL 54 A
v, PGE, BExdfihod TMP #-TNG #ic kb
NERIEMEE R L,

FERDBARIMEIED A > X ) W3 %
ET, AFE S TMP % 4 & FREE T B FE A
T, %72 TNG % ENIRBEARIG FMT TGS L 72 i
IS OWEEFICL 2R TREE L BBEE
A YR WGl I T bk NT w3, Fiz
TNG OREHERGIZOWTIE, BEBETHRAOR
T VT 4 T TORRT, MEREDEI»NE D
BTHA VR O EIHIT 5 L O®EDH
%13,

—7, PGE,; B & IZ insulin inhibitor & L T®»
TERMNH 25 Z ENLURTL D HEG S TE DY,
RIMEFE E L COFERA TR <, BN OEER
BT 2P8OHEHATH A R Y V53]
ENBZEBHREINTWBEY, Tbb PGE,
1% insulin inhibitor (%2 T 2728, LEOME
ATHbA R vauailifls 2 2 s, SE
DORRICRIMEFE & L TRBICHA L 72358121,

&7

> TMP % TNG IZHERTA Y AV Y32 K
E{IETEEbDEEZONS,

PEATIC L B4 R Vb OFHMIE, MfEE
NEL BB EZNRZTEVFIEEZ T 5 Z Lo
5, BKERDA VAV VFWEEPMMET LTV T b A
P EREEDA VA VR ERTIGEEND
D, PEERRERTIZA > RV MEDOHEIZ T T
E7e <, MUBEE & OBEERMRET T2 2 LD S
nNTwzs, %2 THE, WAREZROIME L&A
YAY r ERZ OB XU AIR, K{EZ#E L
7z, 2 DHE%, AIRI/APG # X UF AIR & PGE, &
Tt TMP B & TNG B ICEREE T <,
PGE, 3ifERE 2B T I TV A I ENRBEI N
7o =7, ANHEBOPEFHEZRT KHEICBWT
b PGE, Bt ic A EICRMETH - 12,

DO LY, FERRE S 2 W I3MHERERE O
b b BERIMERRE: 21T 5 8512 1%, PGE, X
NOFERZFEHT 20, FEF2RTERLT
PGE, 23 208N H 2 2 ERB S Tz,

V. % & &

Isoflurane 1.0 MAC kT C IVGTT % FH w»
T PGE,, TMP & TNG O&FEKINTIEHSTHERE
B LIZTTEECODWTRE L, UTORERE
7.
1) MBEE DWW T 1 5% OTEEIC TMP #f L
PGE, HicBEEN ANz,
2) PGE,HTODA RV Ui fiho 2 FiC
HARBRIEETH - 7z,
3) AIRI/APG, AIR T#% PGE, #»3tho> 2
WZEERBEREIED 5 72,
4) FAYOPEFIH b PGE, B0 H b B o 7z,
PLEX Y, BERESD 2 WI3sEREICRED H 5
FEG TR IR CHE 3 2RIMEFE & L Tk
TMP 7» TNG %{H L, PGE, O 38T 5 X
EThbZePmgani.

AHFRICH T2 0 T i R EESER
KEFRIGRIEBED 2, & L CHIER B O B¥EREA
ek L EJRRNE O/NFEER S AL £ 7.
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