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An Experimental Study on the Mechanism of Increase in Blood

Glucose on Furosemide Diuresis
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24 furosemide Fo] £ 24]7: Eote] Wj&F uke
1643 ml/2hr o gl v}h. @ furosemide Fod F 2)od 413
gL 347 ALdn F whfol £ furosemide o
A2 x W& Z2F 322 ml/2bkr, 894 ml/2hr o]l
ov BE Rdf 60F o|ule] wiRie] wjEEgc
2% Na w4 3F¢ furosemide FofAq) 38.0 mEq/2hr
olg= FAF =} 30&vtet 27} 95.6mEq, 62.9mEq,
46.9mEq 2 §.6mEq $22 4 2437k Eqte] 215mEq
/2br7t ej A5 Aolcl. Furosemided HA W 4
AAH A2Fol wal furosemide Fol F2o) Na wfazk
& 82mEq/2hr 0 24 S EA ] wisle @A
ol dlovt wldokade fstgch »F K wideke
furosemide FoiA 2471 Fqted] 9.0mEqolgin %
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Table 1. Urine flow rate, wurinary sodium, potassium and calcium excretion in five subjects without and

with previous diuretics administration

| V (ml) UVya (mEq) UVg (mEq) UV, (mEq)

Before administration (2 hrs) | 624 38.0 9,0 0.2
;"_g Furosemide administration
G 030 min 722 95.6 146 0.2
A 30—60min 470 62.9 10.3 0.6
= 60—90 min 365 46.9 8.6 0.4
g 90—120 min 86 9.6 2.9 0.1

Total (2hrs) ﬁ 1643 215.0 36. 4 1.3

E i Before administration (2 hrs) r 322 3.4 5.4 0.2
£ !
§ i Furosemide administration J
s 0—30 min ] 636 £8.7 11.5 0.5
3 30—60 min \' 148 12.9 4.1 0.4
g | 60—90 min ‘ 76 7.5 3.2 0.1
= 90—120 min | 34 3.1 1.6 0.1
£ | Total (2 hrs) | 894 82.2 20.4 1.1

Table 2. Changes in plasma glucose concentration (mg/100ml) following furosemide administration in five

subjects without and with previous diuretics administration

Time in minutes after furosemide administration
Subject No.| Before administration
30 63 90 120
1 110.5 109. 1 107.6 119.7 122.7
2 2 85.5 104.5 118.2 115.2 148.5
- 3 112.1 107.6 116.7 127.3 115.2
) 4 128.0 118.7 119.7 130.8 136.4
" 5 110.5 113.6 104.5 107.9 140.9
=
E Mean 109. 3 110.7 113.3 120.2 132.7
(Range) (85.5—128.0) (104.5—118.7) (104.5—119.7) (107.9—130.8) (115.2—~148. 5)
g 1 167. 5 ' 128.8 128.8 135.4 140.9
g 2 127.3 128.8 133.3 136-4 150.0
g 3 134.8 133.3 130.3 128.8 145. 4
2 4 ’ 136. 4 130.3 137.9 151.5 151.5
= 5 133.3 121.2 — 130.3 137.9
2| Mean 127.9 128.5 132. 6 136.5 145.1
£ | (Range) (107.5-—136. 4) ! (121.2—133.3)  (128.8—137.9) (128.8—151.5) (137.9—151.6)

E2H A vEtd gAs Fxstz gdsh Ca 522 Na g K3} Fe] 5% 608 oo Hhate
WAdZE wd $9A6 0.2mEq/2hr, F3Fo] 9] 30 Cac] wiAdEg o 247 Zae] wWAdE Fe 1.3
“PPe #47 0.2mEq, 0.6mEq, 0.4mEq 3 0.1mEq  mEqe o=#rth  2elu} furosemide $o & 3o
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w3 ohA] furosemide & Foldt AAE 2 FeAAe ol 16 & 1202 14 pU/ml Fo 7 FojAgel] vl dhe] 4
0.2 mEq/2hr )¢l 50 o] Fe] = 1. 1mEqg/2hr 2 24 o 4 B 24, 37, 428 4 yU/mlB] AA2E o]z 9l
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ogzel WA WEHAE A2zl TS A da FA furosemide & fei ST vl

AAQEe WBFL furosemide ToAel sF  AAE 2 furosemide FH A 40 2U/ml °ld¢ Rals
109. 3mg/100ml ¢] g1 iz furosemide Fof T 303l = #H 5. 30l = W EheE WA derg vhad F77
F 1.4, 60%el= BT 4.0mg/l00ml 8 FAHE wolxm  AHEM R FHC chdsizh 2o 60FA = %
olott EAEA 0T 9438 gddsh T 28,90%4 &= 23,1208 & T 14 pU/ml 5o =2 A

Z417 90%el s ¥ T 10.9mg/100ml, 12026 = 3 AZARs WA % dnsulin F27b FHe) s

23-4mg/100ml A= FFN2| F7HE wela Slott w glfp;ﬂ Na, K, Casxd o 44: F44% 7
gutgl Sol4 & ¢l vk Furosemide o % 39 3o R ° I
t}A] furosemide & REolqt A$2 AAL wg SoiA 712 o] furosemide & FEA3tm FoFo] HEAH RAA
F5% o) 3080 ARG AAL wl (A4ERE)
VFFEE 127-9mg/100ml =A AN Bt ool g o gl A m e sta W=l ddelch
AFEEe] 2d Al Y3 furosemide. TAL b e 2o 5 A S0 AR FES
30, 60 2 90l A7 HE 0.6, 4.7 P &t?mg/ AAARA ) ulghel Aol adol Geiod ol
100ml £l FAZF Slovt FAL AL o2 FAF L0 gy oenige g £ zie o8 AR YHFEL
Bl 17.2mg/100ml &) F1% FAE A2 AR e 0% 297 A= fola HEE volA

rr—-ll

£ u} furosemide & Foi3lwl FolF 9030 —120F A% skotel. sz} furosemide Fod F 24| bE <l vl EH
oo} dxrepo] WASA FoHEE & 4 AL Na, K @ Casol gpe] glomz (A1E #x) & A
3. €% insulin $=9| W B AHT AT gme) Ay gope Toe] Aas A6 Y Aol
¥A5g el 49 €% insulin Fxt& furosemide dF rxe MEe] g AL Adga @A d s
Eojald] 58 pU/ml, Fol% 308 34,60%] 2L,90%  AAFRe] vidd A Z 2l A3 As

Table 3. Changes of plasma insulin concentration (pU/ml) following furosemide administration in five

subjects without and with previous diuretics administration

‘ Time in minutes afterfurosemide administration
Subject No.| Before administration
30 60 90 120

‘ 1 41 46 37 30 20
& ‘ 2 85 24 10 19 17
= | 3 27 33 13 4 25
g ; 4 37 31 23 17 3
6o ; 5 100 36 12 11 6
=
5 | Mean 58 34 21 16 14

' (Range) (27—100) (24—46) (12—37) {4—30) (3—25)
2 | 1 40 1 87 32 31 19
£ 2 35 | 31 24 14 9
g 3 48 56 25 24 14
2 4 45 j 45 44 31 -
H 5 31 ! 42 15 14 13
oy
I | Mean 40 52 28 23 14
& ‘ (Range) (31—48) (31—87) (15—44) {14—3D) (9—19)
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Tab 4. Serum sodium, potassium and calcium concentration (mEq/L) following furosemide administration

in five subjects without and with previous administration

Time in minutes after furosemide administration

I
|
Before administration i
3
\

30 60 90 120
During usual life
Na 141.8 141.0 139.4 137.8 135.4
K 4.0 3.9 4.0 4.1 4.0
Ca 4.9 4.7 4.8 4.8 4.7
With previous treatment |
Na 192.8 194.8 134.5 131.8 131.4
K 3.8 3.9 4.0 3-8 3.8
Ca | 1.2 i 4.6 4.6 4.5 4.5
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ol
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Fig. 1. Proposed mechanism of furosemide induced
hyperglycemia,
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ABSTRACT

An experimental study on the mechanism
of increase in blood glucose on

furosemide diuresis
Jang Won Kwon, M.D., Kee Yong Nam M.D.

Department of Physiology, College of Medicine
Seoul National University

The experiment was designed to determine whether
hyperglycemia induced by diuresis is mediated thro-
ugh hypoinsulinemia.

The changes in the concentration of serum sodium,
potassium, and calcium, in the plasma glucose and
insulin level, and in the urinary excretion, potass—
jum and calcium after an intravenous injection of
furgsemide were measured in five normal volunteers
with or without previous diuretics administration.

The results were as follows:

1) The plasma glucose level increased slightly and
the plasma insulin level decreased slightly after furo-
semide administration in normal subjects without any
pretreatment, but little significant changes were
noted.

27 Furosemide injection resulted in a moderate inc-
rease in glucose level and a significant decrease in
insulin level in the subjects with previous diuretics
administration. The changes in insulin level preceeded
the changes in glucose level.

3) The amount of urinary sodium and potassum
excretion during two hours after furosemide injection
than that

of diuresis

was larger of daily excretion and the
was observed

minutes after the injection.

greater part within sixty
4} Furosemide injection did not induce any signifi-

cant change in serum electrolyte concentration
regardless of massive urinary excretion.
5) From the above results it

diuresis elicited hyperglycemia

was postulated that
was not dee to a
relative increase in the concentration following plasma
water loss but due to the decrease in insulin secretion
following potassium depletion.
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