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Insulin administration rectally with the liposome has the hypoglycemic effect-in
the rabbits. The reducton in blood sugar was maximum at about 60 minutes after
administration and continued for 4 hrs. at low level in- these experiments. No
hypoglycemic effect was observed in control administrated rectally without liposome.

Rectal absorption of insulin has been effected by addition of the bile salt, as the
protective agent which prevented denaturation and the phastransition of insulin in
liposome-encapsulation. _ ’ :

As a matter of the fact, a significant hypoglycemic action was obtained when the
insulin-liposome was given by rectal administration. ‘ .

The use of this agent to enhance insulin absorption: offers the'pOSSibility of a new
approach to rectal insulin therapy.
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Liposome #8#|—Liposome®] Fifii= GreGoriads®e] Jyhid bzl #Msto) A st
o1 egg lecithine (L-a-phosphatidyl choline, Sigma Co.), cholesterol (Kowa Co).,
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—%x AL Table 13 & x4 wlels CHCl; (Merk Co.)e] 281472 Nz—gas-a}oﬂ
A CHCLS 5243 A AZ %ol b zs1da A ZOOC"’]‘O‘H A 24 5o StAls] A &S
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# o2 A7sv liposome-entrapped insulino] EHEN A releases| & EE ] Bﬁﬁ'&-ﬂ%—:— A
© 2 3olw membrane permeabilityd] & &g vz £33 RAom ms. ’

. Insulinz} liposomeslo] ¢} fEFI S #iZEslr] la)Al liposomel X oS k24 s [
—32} BEf7Y) insuling ##SIA}(Table 1).

Table Ik——Blood'Glucose in Rabbits Treated with Insulin Entrapped in 0.IM Liposome

Prepapation Units of Insulin Blood Sugar, Mean+SE ‘
of Entrapped in (% of values before treatment)
Liposome Liposome/Kg -
(mole ratio) Body Weight 1 hr. 2 hrs. 3 hrs. 4 hrs. 5 hrs.
N(iutrathlposome
ecithine -
Cholesterol 20 ‘ 77.1942.25 87.61+2.45 89.04+43.65
(7:3)
Acidity Liposome
Lecithine
Cholesterol 20 78.71+2.35 82.9743.45 87.131+2.40 89.95-+2.65
Cholic acid
(v 2:1) )
Alkalidity Liposome o
Lecithine 20 . 65.44:£2,25 73.35:4:2,45 70.58+£2.23 73.80+£2.23 70.70%3.15
Choresterol : i
IEIa célola)te 40 95.17£2.03 92.121-2.35 82.044+2.25 74.32+2.25 63.80+2.25
7 1 .

Each run was carried out-on the 6 rabbits.

Neutral liposome-entrapped insulins] ¢l¢j 4} hypoghycemic effect-g& 1B} A (77.19
£2.25%) e A Wik er EHESEA 4EfdE ERer H¢sh. @9 acidity
liposome-entrapped insulinid] A = 1E§{#-1 A . hypogbycemic effectg (78.19£2.35%)}
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Figure 1—Change of blood sugar after rectal administration 20 units of - insulin: ent;rappedin
liposome per Kg. of body weight. .
- Key: -O-O-, Insulin entrapped in neutral hposome, —* *—, msuhn entrapped in
" acidity Ilposome, “A-A-,- insulin entrapped in alkalidity liposome, =~~~
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Figure 2—Change of blood sugar after rectal adminstration of insulin entrapped in liposome.
Key: -O-O-, 20 units of insulin entrapped in liposome/Kg of body weight, -@-@-,
40 units of insulin entrpped in liposome/Kg. of body weight.

M @ixpye® EREE A4S Rl Ed wEMelw LMEY ptflel Bile salt®] —
#Ee] Na-cholated {##fi3al alkalidity liposome-entrapped insulin®foj A &= 1Bpfiel A hypro-
glycemic effect-g (65.44-_!_-2. 25%) ‘el ekl F-of —%¥ hypoglycemic effectg ¥
el ol A2 EBAY SR &, SWIREES WE B4Le® phasetransition {HEE
A By bile saltel 3] A liposomeo] s}3] 3 o] liposomefy| entrapd =RE HEHEEY
Uptake& el Al lipidest #iAX & #Hihol sl = liposomed] entrapd #HH
S B e DEE JlA T 9 &0 21 bhile saltg 3-8 liposomes] entrapsl insulin
o] bile saltel] ksl A w-% A5 releasex] w4 insuling] uptaker} o ojrvin] FjFse] lipo-
some-entrapped insuling #% P #HAR, BEE WA LT 5 BRKI 22 BHRBRAA
X [@E—3t mechanismo] o] & JEf 2 99 (Fig. 1.).

8 alkalidity liposome-entrapped insulinffo] /| #3813t insulinE#¢] FEHS HEstd
Wul, 20units kg 'Bfel A& 120454% $8  —EF MIEES MEEstgon] 40units kgl
M e oF 0.134% min™'A i dAfel SH Fok A4 (Fig. 2.). ¢] hypogly-
cemic effectt liposomefye] entrap3l insuline] bile salte] ¢]s]A] insuline] —%EsF EE
F MEFFE = releaser} o] F-of x| wlA Sikutxl o REBE Rt EfTH = ARl lipo-
some entrapped insulinfl B85 Bikrt insulini@E7l 28 BE 3u: 52 BE4A 2
QJolnte] At e MBiks liposomefge] entrapzl insuline] W=l o] REAY Hiflo =
el WEAL S s do] FozA mEEr —E HER Fade AR Bl
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Liposomes] entrappedd “insuling EfFl Foiste vhist e fame A5t
1) Neutral liposome-insulin-&- hypoglycemic effect$ v}elvjil A4 -& viepll#] E3)
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2) Acidity liposome-insulin-Z neutral liposome-insuline] [3te] hypoglycemic effect-g-
o i Wor} —528 hypoglycemic effectd v}e} WAl Eshgck.

3) Alkalidity liposome-insulins] 4|, insulinffE-} 28 HREEoI A= ] hypoglyce-
mic effectg JERE KE 2 BEEAAE —E #EER miEEr g4sE 44
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