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3 Antecubital veins

¢ Syringe pumps

" Heat lamp

¥ Serum immuno-reactive insulin (IRI)
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2 Action profile

* Bioavailability
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2 Glucose kinetics

® Total glucose disposal

* Metabolic glucose consumption (M)



et lead) Gl gl (TS oy 43 105500 9 o ldicel

Y

120
12}
© —_—
o
8 _
S _—
S 100 A —_
£ —
£ _—
o
£ 80 A m
o) . '
—\‘40) [ 7 o
E o+ GROUPS
@
? A1 I
= 40 A - L — = A
o €
2 I
S 20 o B
N= 6 j 6 6 j 6 6 j 6 6 j 6 6 j 6 6 6 6 j 6 6 j 6 5 6 5 6
20.00 40.00 60.00 80.00 100.00
30.00 50.00 70.00 90.00 110.00
TIME
S aBBu Ny 0,90y Ho a8 83,3 Ol jue Jou gie - Hla gad
1.4
1.2 A —
1.0 A - T _
8 - m
g r L o
S GROUP
T 6
4 I
O
é 4 o i = A
< 4 I
8 2 —— o B
N= 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 5 6 5 6
20.00 40.00 60.00 80.00 100.00
30.00 50.00 70.00 90.00 110.00
TIME

O 338 (5 5luasly @l 5o =Y pla gad

TH I PP UCHUE R R [P 151
sl d0/epudU/ml - Jlie s Ve/fplU/mDest )58l
Lol (p<'/"\ L U,:J)M.»\ C)})b A M 6@0:\3
O | g5 2 om ORIB ol o ol ool
VAE/og Jlie 53 VE /0T ) 5 OLSS o sl g5 92
Jsb 52 C axs lea..ﬂ (Yl 5e0) (u:.ibj Jsb
pmol/lit ) Li <58 w0l palis b awslie 53 ilesl
o3ls (gl » EVO/AENEA/OpmOl/lit ilie 55 WVA/NEYNY

@ by MCRg. (V lsses) 55 04/YY/omg/kg
B R e sla bl
Slssed) (/P /YOmUKg Jolie s +/ATE/VAml/kg)
sl g5 rges ot e S5 e Sl el L (Y

o Jole Olye 4 b3l Ol iy 5 ialesl 5550

92

SeS gl jexls sl s MCRg Olme o o 03
I ot Yo . oa z
GO (e sy 07 gl BBle s 55 e SIS

! General linear Modle
% no interaction effect



o

(V oyladh) 0 0590 AYAY Jusls .ol ol wasad g cuabss dlas

J}P’jﬁlﬁ)]))}ﬁ J:J)Mg\ ij:w.'c,d‘ A.)'l‘ d\ﬂ.ﬁ):

140

120 - - T

m
. [ |
100 1 n " i
m - —
m —

80 e i
E 60+ —
2 — GROUP
cC
£ 401
S I
[72]
£ m A
S 20 1
X —— 0 I
& o . . . . . o8B

N= 6 6 6 6 6 6 6 6 6 6
0 30 60 90 120

Time

lidia glas (ol gual £.55 99 52 b oy e Cupeas d laidly 93 (rad pans] el daling Jglo o (sl guadl gelonss =1l 94

Sl Gl 391 o sin ) g

1200

1000 1 D

800

m
% J
o ]
£ 6001 -
o
° .
3 & Insulin Brand
-*5. P
[0} n I
400
(@) m A
o N
2 I
& 200 ' ' oB
N= 6 6 6 6
Befor test 120

S RAIS s ine ol (l guat) £5 99 A L Pl sho € iy el aalllne (Ll 9 58T 5a € iy geaun =¥ jlagad



et lead) Gl gl (TS oy 43 105500 9 o ldicel

#¥

- [5]x]

hr. 1 S P Last Aftem
Box 65

sl
Operations
125:37 84
Input Gi
Sampling
Time Gi Si Sifma/kg/mirn]  Sv
93 £1.139333 |15676767 1. 8BEEEEL
88 11377327 |29172635 |04
87 11599317 | 2.9743373 -0 266666t
7 ia1EmD (4207 |12
n 24204278 |6.2062252  |1.86BEEEE
74 251.60049 |6.4512948 |1 46BEEEE
4 28049786 |7.1922530 |1.4BBEEEE
7 28809764 |73871191 1.0B66B66
™ 30501923 |7.8210053 |09333333
@ 1407 (7648160 |0ceeece
82 317.44968  |7.9858894
a1 331.25954 |8.4938345 |05333333
7 37472130 |3E082385 |09333333
kel 39521659  |10.133758
& SasEe (ss7erer (013
@ 797200 |107010%  |neseec
87 371.97434  |95378191 0. 266666
89 34438955 |8.8305014 05333330
92 301.00333 | 77180357 09333330
82 36534742 (33678825 |04
& dndEss [sF0os | 0133
@ gm0 (e1siEs |04
B4 34307097 |B.7966917 01333333

[

sm

3430343 87
33172635 12
32410045
36248077 1544
43395586 1226
49845281 2118
57255863 2584
63204525 2726
68876725 3050
7.3181521 3352
7585884 3634
7.9806012 012
SE743051 4286
93337587 4520
24445749 4520
10,035179 1839
98044858 5434
| |9.3638347 5744
26513690 025
89578825 6373
88536048 6636
5614365 5934
2633683

Q‘g 10:59 5.0

i ol o 35 518 (935 58 (3 30 dasalans (5153 cuobiaidl jslas 580 a5 Cl couliiienl 3y 30 15 s ol dndes ) JSid

ol ol o ool OLES sls 2alS Y0 U 1 o gl
e e L i
5 o gledl c)d-w Ll B3l 1 e g asl
sl a sl sl aids Yo s ay SIS G sl S 5
Goop Ol s b andllas OLL B 5 (7 ls5ed) s
gl pde Bl @l pl Al b s
Coeslie OIS Ity S5 w31 L 5 0N 53 AL F
Ol i o ol andllas el 95 e 3 sl
3975 Gl b Bl GVsb axlge 3 e ey

ols
sla o &ius 035 Jlasl s ple adlas opl Cans bl
Sl ell s (oslize (6,5 g 45 3 IS O
Lile 5 0F Gy 5 Sl 35 A3 Olpe avls (S5
Aas e plnil s L T 50T 5 ol el wly
Gl e s Gl S8 S IS LT s il L
sk s OBy g ey oS Tl 05 5 daane
OSSOl o smome 53 a3 sed Ol (A atd 5
1 Sl (2D e 05051 S NS a5 L 5 5L
5ol (Il ey Ol pl s Conl gl 4 sl (5 S

g;.w‘ wj';wé L QT &‘J

ol s B8 O 0 5 L SIS LIl o ol

Sow

a3 M5 S bl el O B L S B
@yi ol b o sl GVL e el S
4 edd Jame A3 Ol bl A3 Gy a4 Sl Ol
ol il b 5 Al s Gl e b S LSL
S 55 €ty Ui oS e &S J 3 [N ol
543 LSk Ol el podl A 2 5 Slee
Ulpn 151 05 o &8 0 gl S3LSL Ol
eslsn 3 e 23S M s o el Sk
Lbacil blie 28l 5 (feos Leald o)lss Sledibl
Sases Olge OF wlal 5 S sl ol o sua]
Oy dly o3 edd gt ol Gl sed) S
CS i ol sl addlas cnl 53 [VY] 3500 e
sl S 5 alie Olesm i lad Sl ped ST o)l
o b sl 5 sl el 4 SIS skl Ko
SIS Oljen ek oy pb 3 Olgpe Jalitd Sns
C din pleodl chale ¢ o pudl ledly clile 3
Al S50 ol G el G3LSL Ol
o6 Olpn 5 Ly o gl S Sl I s
S il [Kos Sllas wlive andllas ol s 13 Sl 5
C ey 3l e bl sls i, onl &35 Sl ol



(V oyladh) 0 0590 AYAY Jusls .ol ol wasad g cuabss dlas

6 5l

Olslon Sy 5 l3sl 0L 5l Olsl 5 S5 L
QL';«)LA.:J Sl O@Lﬂ)i ub@ 9 O‘;CJ ;§L‘ &Lo

s

plil oS! asls @S58 b Colam | asllas oyl

A

Catalano PM, Tyzbir ED, Roman NM, Amini
SB, Sims EA. Longitudinal changes in insulin
release and insulin resistance in nonobese
pregnant women. Am J Obstet Gynecol. 1991;
165: 1667-72.

Sowell MO, Mukhopadhyay N, Cavazoni P,

Shankar S, Steinberg HO, Breier A.
Hyperglycemic clamp assessment of insulin
secretory responces in normal subjects treated
with olanzapine, resperidone, or placebo. J
Clin Endocrinology and Metabolism 2002; 87:
2918-2923.

Stumvoll M; Wahl HG; Loblein K; Becker R;
Volk A; Renn W; Jacob S; Haring H. A novel
use of the hyperinsulinemic-euglycemic clamp
technique to estimate insulin sensitivity of
systemic lipolysis. Horm Metab Res 2001; 33:
89-95.

Ahren B, Larsson H. Quantification of Insulin
Secretion in Relation to Insulin Sensitivity in
Nondiabetic Postmenopausal Women.
Diabetes 2002; 52: s202-11

Kraegen E W, James DE, Jenkins A B,
Chisholm D J. Dose-response curves for in
vivo insulin sensitivity in individual tissues in
rats. Am J Physiol Endocrinol Metab 1985;
248: E353-E362.

Heinemann L, Anderson JH.Measurement of
insulin  absorption and insulin action.
Diabetes Technol Ther 2004; 6: 698-718.

& S doess

05 A8 wlie G e Ol S (g3l 6l L sl 6l o
Ol a1 Jlae sl 5 ST sl U iles]
Bl T 0l SIS 5 wlie aw) el odias

10.

11.

12.

Ca-v-" AJLSLEA ol J)L P

AEA P

Mudaliar S, Mohideen P, Deutsch R.Intraveno-
us glargine and regular insulin have similar
effects on endogenous glucose output and
peripheral  activation/deactivation  kinetic
profiles. Diabetes Care 2002; 25: 1597-602.
Mudaliar SR; Mohideen P; Baxi SC; Joyce M;
Armstrong DA; Strange P; Henry RR.
Pharmacodynamic and pharmacokinetic
properties of a premixed 85/15 human insulin
preparation. Clin Ther 2001; 23: 404-12.
Mudaliar S, Mohideen P, Deutsch R, Ciaraldi
TP, Armstrong D, Kim B, Sha X, Henry R.
Intravenous glargine and regular insulin have
similar effects on endogenous glucose output
and peripheral activation/deactivation kinetic
profiles. Diabetes Care 2002; 25: 1597-602
DeFronzo RA,Tobin JD, Andres R. Glucose
clamp technique: a method for quantifying
insulin secretion and resistance. Am J Physiol
1979; 237: E214-E223.

Nishimura H, Kuzuya H, Okamoto M,
Yoshimasa Y, Yamada K, Ida T, Kakehi T,
Imura H. Change of insulin action with aging
in conscious rats determined by euglycemic
clamp. Am J Physiol Endocrinol Metab 1988;
254: E92-E98.

Starke AAR, Heinemann L, Hohmann A,
Berger M. The action profiles of human NPH
insulin preparations. Diabetic Medicine 1989;
6:239-244.



