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Abstract Since the first time insulin used in the treatment of diabetes, and with the development of pathophysiology and pathogenesis

in diabetes, insulin has been gaining a widely usage. For the future research, development and rational utilization of insulin,

this paper reviews recent literature relating to classification, administrations, absorption, metabolism, clinical applications,

adverse reactions of insulin and its analogues.
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Table 1 Pharmacokinetics features of various insulin
U, ” i F 1Al /h

PR “h A 1 S I ] FFI ]

AL IR R B 2% 0.15~0.25 0.5~1 2~4
WES= 0.15~0.25 0.75~1 3~5
PRSI 0.15~0.25 0.8~1 5

ik IEREEZ (R) 0.5~1 2~4 5~7
EPE RN FE RO R 0.5 2~4 5~8
EPEIRANPERFE GERRD R 0.5 1~3 5~8

T R EOB AL R (LM N 1~4 4~12 18~24
CR RO AR 2 GEMRD N 1~4 4~12 18~24

K4 FEARFRNSE (PZD) 3~4 12~24 25~36
NG RS 3R (PZI) 4~5 8~10 36
R 2~4 Jovg >30
HIVRR IR By 3 3~6 Tove >24

TR A 28 88 A\ JBE 5 5 30R 0.5 2~8 24

U A A 2R BE N JE 5 5% S0R 0.5 2~8 24
RS &R B A B 25 70/30 0.5 2~8 16~24
K E1A R 2 30 0.25 1~4 14~24
H E IR el S 3R 25 0.25 1~4 14~24

NI SR BV Y 4 i ek 7o o A VNI AR TR R CJ 1R
Ry 2000, S5 BRI IR R0 P RS, A
AP I B (P, OO I 3R BRI ) I B
i, M2 EETRGE R, e AR AR o A
EE Ry T g S| CIE i ) Tl R
ARG NG R, AT o e T
U ) RAEPERATT R 1« %28 254 B e A1)
oL A8 B A B B AR AR ST e IR, A AR B
B TR 1117 11 1 R (01170 e 3 o (AP o
D7 X R, RS 2 R 1T bR
3 BREBENAHER

H 1921 4F i 28 ) tH LUK, S5 45 204t
TSR, T se 2 h iR & St 7 20, i
N ZONTE, B WA — BB TR =
AEIIRATLE 4 T, IRRPA S 2yiete, Bk
— R EIT Rk, HATHFS R R R A e
BHWANG . Ok 2. Filgn 2. EES 2.
Bk, g2l
3.1 RS EFRER S

H A s 3 s 25— BRI 3 R se 4y
2y, FEikEE . B s,
3.1.1 sc4h?y

sc A —ROE M TP AU E, AERAGTR YT I

WHF RS sc 4y M bie 5 v G A
JAER IR G, RN, WS R IR A 2 S
BE, FEIRZ, KBEFIREREN. B RERBOE s
PRI ERIZ A G, FIEBAC, W, Tl
g, It Higahth SRR .  H A& % sc
YR BRI 3 BTk — R 1 mL RS A
SR E I 2% T S g D LU A
EESNE; SRR R ELRFRIGEAMEL 30
R
3.1.2  H ki

F BT T 2 SR R S B R R, B
PRIGAERAE mis Bk e, e ™ E M. K
Pe RAMBFFRAT o JEAS RERE sl 42 A 2
ML AREHHAT TR RG 3, /N R
JoR B KA . B RO v A ERNZIKR
FEAER, Frsmfis, 3 4~5 min, #UmKE
sk /INFI R RS FR R T
3.1.3 BB FER (CSID

RIREE 2 B 5 R e e, [ 1978 4ER/
Ja, LRI AR Bk N, R
T OB PR 8, IR ARTE T AU PR i Ak v
7GR B e B 8 ), )
RS MR AR (RN A 5 8 — AR S Atk



HRaAL H33 % el 20104E12 H

-439 -

HE ARG, B IO R
2, D TR R A, TR IR R F B
T BN, BRI R I U, A T IR
N ZE, BEALULIEAR 5 W i 22 1 i, FH DAl
YR I N 1K 2 i T 2 S S N D B33
RFE AR RO B 3 S S AR N B AR,
TR b, BRI AR, R
] S, ERevER . R Hok B 2l i
TN TR, AoH R R R T R A
Mz, i, RIGHBNBER ZIRIT k. S
BRIV BN AR B B B VAT AR, & T
A7 T S B 5 2R (OB R s, UL b v Bk
AT AR AN & ZE .

M4 CSIT JBUCE FBAL v 4 AR ANEFI NS, A
AMNEAE T AME, BN v Ik Ek S, BN H
WA, 7. MRS R RN Ashix
HIFREE R R A EE IR R . TR ARE
250 AU D0 AR FEE e 1 PR 5 R 4 i
HHEBE, W E T A SRR, AR
P A B 42 N AR E A PR 8 S R 1
T PR T P R AR T IR R . AR
I 5 B A AN ) 2 2 o v R L DAy 38 S8 ik
RS R NV 5 o DAIRURE 5 B . A= e ek
A PR AR Sy 2 g i R, PR S R
AN TCEN T IRR,  (H 2 PR 2B NI Ak
1 R 5 1) o
32 B FERIAERSGS
321 WA

T 2R A 1 ok R B Ak, Bl
W3 S Bk I, AT 2R 1 22 R 2 A
i, M EARZ A, o ek m Rk
(30~140 m®), iyl B 40 I MBARERA b, il b
B A BB E R, DA AR A S PR L i
I HICIFRE B I s 4, e I 3% Bt e MR SC ik N
MAEH, M FEARIRE . I, AATE T R 2
HEE 2 B 1 T 2 RS 29 AT T B S BRI A G
5@4@9-14]0

AR I R W, 5 IE A B 2 sc 4 2ithl
FUALG, RS 2 2 A IS , I 24 3k 5 1k 0eg ) ]
B FRE, MEFRCR IR R R R, BoRiE
TIFRI LG MR 5 35 sc 45 2 B . I 23R -
) i) 2 AN AT R AL % (GIR) - I i) i 2ok &
HAE RS2 ) 5 2 LA . X5 E AN

WSV N TR il B 2R IR 254K 2 kE A — 3. Skyler
AEUOE T, AT RS S sc IRA WK
70/30 AHLLE AR S 0~3 h MUFESCR,
PR USSR 4~5 h A AR KL R . 2
B RIRI KW, AE T BRI U8R b, T
NIES R sc 5 A0 L BT [RIRR (1) e AR
Rk, FLWE S sl T,
322 ZH%Y

SR LRI H G @ B Tl mah
BEEZ RO, BFEAHKMNEL, B
GRS A5 2 SR A o R B 25 5 T T D
Fik A AR B vy B IS UL A S il B 25 0 W RAR
R, AR N TS (R FE N E AR
VI, VIRJG 25 5 7 1 % T8 T v 1 5 e A«
IEAh, TR R B E ARG AR TR, R
MeiE L s b A, LA I bR S R
JHF I B e 2, ol e sk e e R e e A, A
1R S0 R o s s B dfE o O 88 o B B B RS vk
WD FLRRAR, BRRARO. L. Rk RP g
7z N T IR S 2R, R E R
Tl HE A A R A5 DASR s 25 1 AR R B RS
SEVE, PR B ZEAE T AE W 3SR IRk L
ELF R 194 92 [ Nobex 24w (1 1 e i 2% M2, 1L
SER AR S SE R BE B29 A7 1 (M 2 TR AL 389 i — /N3
LIEREL 7-CFEF, 1045255 10 min Py i 253K i
IRV, 9 min NTHZ, ARIT B R 25 LA
8 e IR,
323 BG4 RS

PG P 45 25 2R 40 02t TR AN R 1) — BB o, S
MR N BRI 2 7, B2 B A T
T, WHETFH T, WS T G E g s EE, it
2T 9 1) JE s oA A S T s e 0 3224 S sz A
GRS Bor, JEIRG TR ZEG, R ETL
AR PRI, 28 JHF Do kB N JFE R, TR B U it
FIREE S TAM G R BB R, 5 A BEERBEAH
RS, DRIk, A kI R I A A
BB N T Y K R T WD S SR L B
) L - 38 St IO RRE o« BRI 45 T S R L
TV S R 2 A A R AR AR IR, P
AN AR By 2K, HLE I IR B 38 45 24 ] U
MUBEZE 530, AT PR B ) o i, RIS IR B R s T
AT B 0 R AL, AN B 3 B B
§£[26—27] .



- 440 -

Drug Evaluation Research Vol.33 No.6 December 2010

33 RBFREAFA

FE R A K AR BV HEARAE, BRI RS n 22
B ose i GRS ARSI Mg 27750, R
I B2 RIS B E IR T 2R 4 25N B Tkt
ST R £ T30 25220060 K1 R 2 (V0328 Pz W i B
NE, Ry TEAFR BT FERIK, TN
IR RSB TS AT T T . 8
PG H AT — R R & R i 275 50

20 2l 60 AR, B IR 2 N H TR
B e R MIRIREYT, (HEBEERAEN
— R i 45 2577 AT Mitragotri 2504 54552
IOUESE, AT 7 fe s (et H AT 2R is ok
S FIBIE, W T IR S AN RS
W R PRSI 75 (20~100 kHz) W25 2 ki3
PR AT 2. Tezel 203 e 5E B8 fA% iz 3 bk ok
e R (iBiEE, RIVRAGE (20 kHz Z247) t
AT 5 AR R BB M, I R I AR 52 1)
PR N HEET e (RIBGRET) At e
mBENE . S AR AT U R = 22 )
W, HREZWRTRIREE, R A P — R L
OE =X AW v
4 FBREBZEMIGEKRNA
4.1 IRIT HENE

(1) T BOPE PRI R T & 1 i 5 AR DA G
B AR (2) TUIRBERE 25 (10 11 RORE R
N HEII RN 25, R EE S (3D
Bl DR AR 2L CINEERR 8 ARNRE =i
FEVE SRR FLERTERR 885 (4 BEIRII A IFE
RE TR PE T AORE s (5) BEURBEIIRE 5 5
Wb AN e o F R s A B ZE Sk HARERT, 75 H
B FRYT . B IREEREZS: (6O BEIRWIWIAG
HATAT R BRI B IhREA A, KILERE
Clnet RIS BO A ReHe sz DUIRBEBE 25769734
(7> 11RO PR BB G I 4k IR S5 Fe g
Wis (8) B FRA RAHICHE PRI, 5 Fhak K MERE R
JUSL R TR R IR, BRI, B Al Thne
SRR (9) HHSWTRIRE R, S I R
#3T 10.0 mmol/L I (10) 1A b2 ARUKH bR s {H 1.
V0 SR 5 4 e A B A R T R A Ak B
P, AR B 2R T
42 WREFERITHE

JoE B 2R MG IRV 7 Sl nT L dg: (1) &)
TR Ry R, AT Y R ) 2R R A AR L 4

B . LA B FAT L, AR PR R
DS RV SRR A I, e MR R AN . (2D
REH 1R AL BBy 3. g Bt 22877
B, Al DAEIAT IR 25067 (KA 139 -2
SLRbE S 2R T, SERRB S S SR H S 1
Xt AR TR AR AT e ) SR A T FL st
FEANREAR LA o bl . S ah, DRk iR
FOM R R VERLAR, DRI 2R T M 13
SPETT%E. (30 BEH 1 IRE 2 IR 2%, T
RIRE R T LI 1 R ERRNES, BEH 2 %,
5 2 AR TS IR MR B 2 n] 4 A
(] IR 7 T A 2 2 TRV PR B, AR, Rk 2 IR
TSP TR R R I RE I 22 . (4) JhAt— 4
NI i 2TV, AL I AR B A I S R
7 B IR Bt ie P LA A BEE AR e B 38 70 WX,
ARy U AL, B RS SR AL R4 0 Bl ],
I BB R E P 2, R B R 2 T
KEZ, I AR AU XU o
5 REFRETAIRRM

ZAERMIm IR N 256 o, R 3 —Fh i
AR BRIMUBEAE T fcoi s BR R IR YT e h i F
(YD ESE 7/ ne o - N SV 3 1R i IRE TR D) I
oD A S SR S 7 R U 2 A L
IS N A F i L IR By AN RS s S B R TR
By sty il e ol DO ), SR DR, Wi
AN R A B 32677 I BIAME =
SR B AR 7e 0 48205 TSR 3R AR IE
R R RS R FOR SN 185
SN [N ARG RE R R By AR AR T
WEIRIN 25, Wik, B-3e AR FIL . KR
g B RN IF ORI BERGR . IF. F I
REAN A5 s b TP PR A8 TR B s S
sc APERAIIR TR IR im 45 2: WY, 280
FEPEUORBERGEN, o] BAT R st B 3k
GG, W BURORRRRS N NS i PR e R
JBe By AT Jm 2 BUBE AN, — A 3~5 ke,
Gt DA 3 - B 7 o e R R 1 B R N AT
Ko JER FE  HOBUNHR £ 85 1 Mo o 22 e U MR
PRSI AIATIR /N o TR 22007 (VI PR S8 dt
G 2 A I 0 475 Ak 7 K BT RIS 2418 3 o fBR
By 20 7 O N L, R RE R E AR
fl ey s I R B G, PTG ST AN R
F 5 B 3R AN AEURS A 1 AR B 3R AR (e ke



HRaAL H33 % el 20104E12 H

441 -

B R GEMOE S R HORE B SRR R ) AR
WEE, BN 45 TP 28T

B ke 28 H IS N AT SRR T B PR 2 2
s AR, PRI R B, AWML RE, BT
SEDERE PRI I AL R A, P B i iR, R
ARILFEENE L. B DEAR KR
BRI, I 3 AR 20 25 IR AR A DA N H 255 T
R B AT RN RS, A KBS RS

Sk

[1] American Diabetes Association. Standards of medical
care in diabetes-2008 [J]. Diabetes Care, 2008, 31
(Suppll): S12-54.

2] £ ¥ EFRABRS D] BEREZAL, 2009, 7: 44.

[3] Shaikh I M, Jadhav K R, Ganga S, et al. Advanced
approaches in insulin delivery [J]. Curr Pharm Biotechnol,
2005, 6 (5): 387-395.

[4] % D%E, Kikz, PaiE, 55 REHREROUIFINL R
] 97 BA3E4%, 2004, 25 (7): 29-31.

[51 Anonymous. Insulin Delivery [J]. Diabetes Forecast,
2005, 58 (3): 16-21.

(6] AR, BREZHALRACIAST 2 BUBE IR 52 YT ROM 5
[7]. AR DAk BE 24 4%, 2009, 12 (10): 1584-1585.

[7]  Hwety, BUEDY, L . RS FEBIGT N B 4
H sy A E M), PIEZEG IR, 2006, 22 (5): 414-415.

(8] wREmE, B U, XU 58 R AL BRI ) R
MEET]. ThAE N AR 2%, 2005, 21 (3): 276-277.

[9] Fusao K, Iwakawa S, Yamamoto N, et al. Intratracheal
delivery of peptide and protein agents: absorption from
solution and dry powder by rat lung [J]. J Pharm Sci,
1994, 83: 863-867.

[10] Patton J, Platz R. Routes of delivery: Case studies [J].
Adv Drug Deli Rev, 1992, 8: 179-192.

[11] Robert A G, Sherwyn L S, Michael H. et al.
Pharmacological reproducibility of Inhaled human insulin
pre meal dosing in patients with type 2 diabetes mellitus
(NIDDM) [J]. Diabetes, 1998, 47 (supp1): A99-A103.

[12] Jenkle J H, Karlberg B E. Intrapulmonary administration of
insulin to healthy volunteers [J]. J Int Med, 1996, 240: 93-98.

[13] Pfutzner A, Mann A E, Steiner S S. Technosphere/Insulin
a new approach for effectivedelivery of human insulin via
the pulmonary route [J]. Diabetes Technol Ther, 2002,
4589-4594.

[14] Steiner S, Pfutzner A, Wilson B R, et al. Technesphere/
Insulin proof of concept study with a new insulin
formulation for pulmonary delivery [J]. Exp Clin Endecrinol
Diabetes, 2002, 11017-11021.

[15] BN, £ W, o I, 55 R FR AR
) S5 KA AT EERTIE[I]. P A o 2 WA 2 s,
2007, 23 (5): 422-426.

[16] Cherrington A D, Neal D W, Edgerton D S, et al.
Inhalation of insulin in dogs: assessment of insulin levels
and comparison to subcutaneous injection [J]. Diabetes,
2004, 53 (4): 877-881.

(21]

[22]

(23]
[24]

(23]

[26]

[29]

[30]

[31]

Brain J D. Unlocking t he opportunity of tight glycaemic
control inhaled insulin: Safety [J]. Diabetes Obes Metab,
2005, 7 (Suppl 1): 14-18.

Gonzalez C, Kanevsky D, DeMarco R, et al. Non-
invasive routes for insulin administration: Current state
and perspectives [J]. Expert Opin Drug Deliv, 2006, 3 (6):
763-770.

Cefalu W T. Concept st rategies and feasibility of
noninvasive insulin delivery [J]. Diabetes Care, 2004, 27
(1): 239-246.

Kisel M A, Kulik L N, Tsybovsky I S, et al. Liposomes
with phosphatidylethanol as a carrier for oral delivery of
insulin: Studies in t he rat [J]. Int J Pharm, 2001, 216
(122): 105-114.

Morishita M, Goto T, Nakamura K, et al. Novel oral
insulin delivery systems based on complexation polymer
hydrogels: single and multiple administration studies in
type 1 and type 2 diabetic rats [J]. J Control Rel, 2006,
110 (3): 587-594.

Kumar A, Lahiri S S, Singh H. Development of
PEGDMA: MAA based hydrogel microparticles for oral
insulin delivery [J]. Int J Pharm, 2006, 323 (122): 117-124.
F 4, EhIRER, BIAO. R AL A AR
FUERE]. LiEEE 24, 2006, 29 (9): 669 - 672.

WL, VPR, BB EA RS S5 55H]
PRI, 2002, 18 (9): 48.

Waxman K, Soliman M H, Nguyen K H. Absorption of
insulin in the peritoneal cavity in a diabetic animal model
[J]. Artif Organs, 1993, 17 (11): 925-928.

Wan C K, Giacca A, Matsuhisa M, et al. Increased
responses of glucagon and glucose production to
hypoglycemia with intraperitoneal versus subcutaneous
insulin treatment [J]. Metabolism, 2000, 49 (8): 984-989.
Oskarsson P R, Lins P E, Backman L, et al. Continuous
intraperitoneal insulin infusion partly restores t he
glucagon response to hypoglycemia in type 1 diabetes
patients [J]. Diabetes Metab, 2000, 26 (2): 118-124.
Simon G A, Maibach H 1. The pig as an experimental
animal model of percutaneous permeation in man:
qualitative and quantative observations-an overview [J].
Skin Pharmacol App! Skin Physiol, 2000, 13 (5): 229-234.
Elias P M. Epidermal lipids, barrier function, and
desquamation [J]. J Invest Dermatol, 1983, 80 (Suppl):
44-49.

Mitragotri S, Blankchein D, Langer R A. Mechanistic
study of ultrasonicall-enhanced transdermal drug delivery
[J]. J Pharm Sci, 1995, 84 (6): 697-706.

Tezel A, Sens A, Tuchscherer J, et al. Frequency
dependence of sonophoresis [J]. Pharm Res, 2001, 18
(12): 1694-1700.

7 Gl R R RN b3 [J]. BIRVLEE &,
2002, 26 (1): 80.

LT, AR IE. g i R i AR ] S R b H ).
AR PGB 4545 247K, 1997, 6 (3): 496-498.

i . PR FERRRAR RN ZEIT]. P ERE %
24, 2007, 7 (9): 2017.





