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Figure 1: Dose dependent reduction of BGLs in mice following oral administration of insulin
(101U/kg) plus L- or D-penetratin. A: m Insulin control, ® +L-penetratin (ImM), x +L-penetratin
(2mM), A +L-penetratin (SmM). B: m Insulin control, ® +D-penetratin (1mM), x +D-penetratin
(2mM), A +D-penetratin (5mM). C: +L-penetratin and +D-penetratin AAC. Each point represents
the mean = S.E.M. (n = 4-5), * denotes p < 0.05, significant difference from insulin control.
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Table 1 Interleukin-la and tumor necrosis factor-a release in nasal lavage fluid following multiple

nasal administration of L-penetratin or PenetraMax with or without insulin

Interleukin -1a (pg/ful) Tumer necrosis factor-a (pg/mlL)
First day Seventh day Thirtieth day First day Seventh day Thirtieth day
0.5mM L-penetratin 20.1+0.3 18.1+0.2 19.4+0.6 T7.1x0.8 76.2+0.6 74.1+0.0
2mM L-penetratin 21.4+0.6 18.3+0.1 18.9+0.3 75.610.3 76.5+0.5 T4.4+0.3
0.5mM PenetraMax 212411 21.7+0.8 18.9+0.2 72.9+0.8 T6.2+0.6 75.6+0.3
2ZmM PenetraMax 20.7+0.5 20.3£1.0 19.940.6 73.5+0.8 75.3+0.5 75.640.3
Insulin solution (11U/kg) 19.7+0.6 18.3+0.4 22.6%3.7 75.9+1.4 77.1+1.4 75.3+0.8
+0.5mM L-penetratin 20.2+0.2 18.1+0.3 25.8+1.1 75.920.8 75.0+0.3 74.1+0.0
+2mM L-penetratin 22.2+1.7 19.7+0.7 23.2+2.4 75.9+1.1 75.3+0.0 74.9+0.4
+0.5mM PenetraMax 21.2+0.9 20.621.0 20.7+0.6 74.1+1.1 74.4+0.3 75.620.3
+2mM PenetraMax 19.4+1.4 20.610.9 21.9+1.2 74.4+0.7 T4.4+0.3 76.5+0.0
Each value represents the mean+SEM (n=3-4).
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the anterior rat nasal cavity following nasal administration of L-penetratin or PenetraMax (2.0mM)
with or without insulin for 30 consecutive days. Sodium taurodeoxycholate (5 w/v%) was used as
positive control. The bars indicate 50 um. Tissues were decalcified and stained with hematoxylin
and eosin after fixation in 20% formalin neutral buffer solution.
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Figure 3: AUC calculated from a series of averaged insulin concentrations in plasma, olfactory bulb,
or whole brain following intranasal (i.n.) administration of insulin with or without L- or D-penetratin
(2.0 mM) or D-R8 (2.0 mM) to mice.

Imvisslin AL [joU hfmil o g s

11-2) EFTLATF KM (4% b, GLP-1 BLONVIP) DEFEN D i~ UM
X, WINERR T F U FICRB W CBREICE Sz, —J7, BB TR R AE T
*k?%y@%@i&f%Pﬁ%*;wﬁﬁw GLP-1 35 LM VIP #R&fs 544 D~
ITRRITAR B 7 F ORI LD RIEM D FED LR, X h A2 D0 TN
TEFE DM KITFRD S T-, 20X 912 CPPs fHHf B G- 2/ LIZMAT Y N ) —
HHRITANTF ROFSEIZ L - TR | i~ & I~ ORI THERLT L H AR L
RN EDRH SN T, ZOHFRIZONWTIE, 5%, SbIcrERS 4o, <
X N TF v EBFEASTTF REY OB/ ER 2 EBMICRET 5 Z L ARETH D,
Flo, Arxvr (EREE) ., 71Uy GERIE) . L7y ()., 2 L3R b=
5 2) 72 EOFEWIZONT HRHI L., in vitro 38 X OVin vivo DFE R SHHERIIZ CPPs
OF FAPEZ M L 720,

DS S 72 TR KR OB R ZhF
CPPs 13 FHEMDHE AL FT A F VT 4 % L ERSEBHHTY AU —

V=L E LTZNE TICBBAICHIE S TE D, A R Y a2 W= AKinvivo F25x T
% @ proof of concept 2NFZFE ST, S 512, 30 RO S- CTH, KR b ONT 4



Ok O TREEEIN RS ATrIE B R i %(2013)

FHEORWERIZE 72 <FBOONT | WD TZEEDOEHNT VAN =Y —1LThDLEZ
bivd, 5%IT. A ¥ —T7=n B0, GLP-172 L, SE I LR A AHY~DIE AN
DI BIFF S AL, AR b Z ORI SND 2 & LHERE LT D,

FTo, ABZEIZ LY CPPs 2331 AHMY DI T U XU —IZHRER ENZ & S 61T
BELD A FHH L THRI T D Z LAVRENTe, b DI R, RIZICT
YAy BAT 4 T=— ZRET & D TR RIS IS T 2 IR 72 A - A OBR%E
ICHEBN D & ERABND,

E i
ABFFEDBATICER L TR Z 15 Y £ LIEARMENEAND & 5 TR ISR < Bt
L ETETS,



