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New Insulinomimetic Zinc(II) Complexes of Amine Derivatives
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We synthesized new insulinomimetic zinc(IT) complexes of amine derivatives with Zn(Nn) coordination mode.
The insulinomimetic activity was estimated by the inhibitory effect on free fatty acid release from the isolated rat
adipocytes treated with epinephrine. Zn(2-ampy)2, Zn(1,59-TN) etc. with the stability constants (log #) lower than
11 have been found to have higher insulinomimetic activities than that of ZnSO4. In in vive studies, the high blood
glucose level of KK-AY mice with hereditary type 2 diabetes mellitus was lowered by daily intraperitoneal injections
of Zn(2-ampy)z for 14 days. We proposed here that new zinc(II) complexes with Zn{Ns) coordination mode have

high insulinomimetic activities and blood glucose normalizing effects.
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amino ethyl pyridine (S-3 X 'R-aepy) # M\ iz, & 610, N3BIRMEEA 2 & DRIRAF Y 7 I ¥ 147-triazacy-
clononane ([9laneNs) X U'EEIRD T I ¥ 159-triazanonane (159-TN)) % v, HEEIDEAEZEM L7z LA
fFOREIE Fig 11TR L7,

in vitro I B B4 ¥ A YHEE QI IE, SCREEAD 1T d 5 IR & 0 REiRe o i e & Haiiz L7z %,
Thbt, Wistar RHEMET v P ORIRAELORMAGD S, 354 F— BRI L) RHHAKE SBEE, €0l
PRSI E LCORB/ N Vv (VOSOs) L HiBETESS (ZnSO4) B L UER LAESIDSEZHEML, 714
YFan—Tayli, 86T, TERTYVEMAAL YF ARV a vk, B SKAERMIRTREZMNE L.

in vivo |2 BT B MAEERE TR O ML, 2BBRBETFNVE (KK-AY< 7 A) 2HWTITo 72, Zn(2-ampy)2 8§
fR% 1H1E 14 HHEEENIC2 mg Zn / kgBEOHETHRS L. 4HBMOKRSGHRTH, KK-A' Y 2% 12RHER
S, KE1kgh01 gDy NV a—RAEROKS L, MHEEOWRIRELFIML 2o T2, HEROIFHE, BikiE
DR, FEEOMELFRL, ELFIAra (BEATA ANV AT 2RAEH /) 2HWTHRE L,

EIBERBEI Y PO — VOB L & 5 HE{LAE T E Y (HbAw &, HA2000 (/54 TV X7 4 A VAR R
®) #HCTHE L.
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Fig. 1 Structural formula of Nn type ligands.
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7ZnSOs & BE¥ T Table 1SR L7ze 72, XMEOREEES (log ) b Table 11TR L7, TOFRD L log fA%11
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2. in vivo (2B B IR ERE T 1EH

in vitro DEETA ¥ A ) YEAERZ B D2 LA OISR o7z, NaBIOERMHKZ O Zn(2-ampy)2 864K % 2 mg
Zn / kgREOEA T, KK-AYY Y 2G5 T5 L, H5HEH CIBEEIZRET L, £oMmuEEid28MiERrsh
(Fig. 2 @) o HBMOIREE 2 2 EREOEILIE, $SAREHB LI v b o — VEHIERICEML 7 (Fig. 2 (b)), &
512, MHEREDSE Al 57010, ROMANRABREITo7/2 (Fig. 3)o SHERGHTIIa Y Po—VEEL KL T,
BEARMBEREECETLTWAI PO ol BB, FNVI—AAMHI200IIBVT, SEFESHETIE,
Fha—ZEMHOMBELAVETEBELTWAOIL, I hu—VETE, MEHEOEESERL TV,
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Table 1. ICs values of zinc(II) complexes

Complex Coordination mode logf?  ICwn(* SD)
[Zn (2-ampy)2]Clz Ny 9.44 0.85(0.04)*
[Zn(S-aepy)2IClz Ny 0.39(0.04)**
[Zn (R-aepy)2]Clz Ny 0.40(0.05)**
[Zn([15]aneNs) ] (ClOW)2 Ny 15.00 none
[Zn([9]aneNs)]1(NO3)2 N3 11.60 none
[Zn(1,5, 9-TN)ICl N3 792 0.85(003)*

"""" voso. " 100008
ZnS04 1.58(0.05)

* Significance at p<0.01 v.s. ZnSO4
#x Significance at p<0.001 v.s. ZnSO4
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Fig.2 (a) Changes of blood glucose levels in (&) KK-AY mice treated with Zn(2-ampy)z (2 mg Zn / kg body weights)
and (&) KK-AY mice treated with 5% acacia vehicle (control KK-AY mice) by daily ip. injections (n=5).
(b) Changes of body weights in (&) KK-AY mice treated with Zn (2-ampy)2 (2 mg Zn / kg body weights) and
(&) KK-AY mice treated with 5% acacia vehicle (control KK-AY mice) by daily ip. injections (n=5).
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Fig.8 Oral glucose tolerance tests for (&) KK-AY mice treated with Zn(2-ampy)z (2 mg Zn / kg body weights) and
(&) KK-AY mice treated with 5% acacia vehicle (control KK-AY mice) by daily ip. injections (n=5). Oral glu-
cose tolerance test was performed on mice fasted for 12 h, and then they were given glucose solution orally at a
dose of 1 g / kg body weight.
*Significance at p<0.05 v.s. control KK-AY mice
*Significance at p<0.01 v.s. control KK-AY mice
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3. Mg 85 A—5 OZEAL ‘

ARG BOT Y AN HMBELRIL, FHEECEREOREL 22EMF T XA—FDOHUERITo 2. TOME,
i - BiEA~0FN, 200CCMEI VAT a—VEIZELEA SN Eh o7z (Table 2)o EHIZ, H{tAEZDE Y
B (HbAw) #WMELEL IS, SEAREHETIE, IV b o—VBLRELT, Z0OMIBEZICET L2 (Table 2).
DEDfERER»S, MEEOETI—FHZ2b0OTIELL, RPUCEsTRRLTWAZ LWL L RoT0

Table 2. Serum parameters of KK-AY mice given daily Zn(2-ampy):
injections at a dose of 2 mg Zn / kg body weight for 14 days

Control Zn(2-ampy):
BUN (mg/ dL) 329 = 24 265 = 12
GOT (U/ L) 160 + 26 128 + 40
GPT (U/L) 309 30 =4
TG (mg/ dL) 181 + 27 183 + 44
TCHO (mg/ dL) 176 = 27 160 + 20
HbAlc (%) 96 + 02 65 + 1.2¢

*Significance at p < 0.01 v.s. Control
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