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Syntheses, Safety and Antihyperglycemic Effects of Chromium Picolinate Derivatives
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Abstract: Four new chromium picolinate derivatives were synthesized and characterized by X-ray crystal

diffraction, ESI-MS, analytical element, conductivity and IR analysis. The effect of substituent groups on its redox

property and hydroxyl radical (+ OH) generation induced by the complex were investigated by cyclic voltammetry and

Fenton-like reaction. As a result, three complexes generate less +OH than Cr(pic);. Besides, acute toxicity and

antihyperglycemic effect indicated that high dose of complex 3 is hypotoxic and exhibited more efficiency than
Cr(pic); in reducing fasten blood glucose (FBG) and low density lipoprotein by low dose. CCDC: 1500277, 3.
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SIS Cr(pic) 01 3 S 45 7 7T A 25 A
I T S T AR VB TR F 1

BARTEAR M 2] Vencent $ it Cr(I) Y 6l 25 A
2 HERBULMER AT ClDIFA R N7
i TC R WL AR (B LT FIr A AT 58 2 3R B ClIl mT
LAAT 244 T AR DR FHE A4S 14 1 4 K P00 40 3] 1 9 AL
g2 A | S S 7 W S R W S 1 I 7 = o U A
He02 3 Vincient 55058 A Cr(l) AT AR
R RES LM A5 E ™[R B Raman
SEWTIE R B Cr(pic)s AE %10 0B PR A /1N BRI/ i e
25 1 (TSP-1) Y 2R3k | BLAT BT 3l Jiko ks A 5 A6 A4 o 1
I FH A (20, DAL T o B3R Cr(pie)s 1T A2 40 00 5 1 %
P BT AIE S8R T4 DR v B o B I A5 ) A BTG 9T AT
HAEREX,

FEF UL LRSS A SCLA Cr(pic); A E AR EE | k
BT A B A A ] RO AT A it e PR PR AT A 5
T 4 Fh CIDEC &9, 38 o 5 S AT TR S T |
Z s (ESI-MS) 4 F BN RL & WM 25 k17 T 3%
fiE 3 2R FHAE PR 22 1 B9 1 E A4 X iS5 0 1 S A ik
JEEPE B2 R H Fenton-like J2 NV & sh ¥ 2 5 P
SR VPG TS Y R TR RE T | 8 A R I M S
WFSE T AT A W) BPORE PRI 15 1, 20 A T HAG 25
KF, RIPE BRI ECS ) 5L T = T ki i -
2-HR (5-CFs-pic) AL &9 3 5 Cr(pic); M L EA T
1o 1 22 A P B T G 0 A IR R, B E o
Cr(pic)s 45 F6) AT DA & HERRp RO |
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1.1 RFFLER

5-58 H— I WE -2-F R (5-NH,-pic) . 2- 2% i i 45 IR
BT 515 — M 0E -2-FH 2 (5-Br-pic) .5- — % HT & — it
WE-2-H1 iR (5-CFy-pic) ,3-F1 3% — nik i -2-H iR (3-CH-
pic) JUK A B2 5% (Cr(NO3);- 9H,0) . = L HE(TEA)
M2 S — BH(Na HPO,) A7 B R S HAth 175 77) 2 12U 570 44 oy
WAk iTES I

D8 Venture X 52k 51T 54 (Bruker, Germany),
Vario EL M JCE 53 HrL, Agilent 6520 Accurate-Mass
QTOF LC/MS i3 73 #74% , Bruker TENSOR 21 fi
28 4 2T A ST A, H PR IR 7KV B (R T T 288
FEAUER), CHI 660C Hi Ak 2% T4 ol (1 R 48) , 3 ik
HLAR (ELA% 3.0 mm),
1.2 BREYMER
12,1 FEY 15K

4 5-NHy-pic(0.414 0 g,3.0 mmol) ¥ T 71K
(15 mL), Z A Cr(NOs);-9H,0 (0.400 0 g,1.0
mmol),ﬂﬂm M1 1.0 h, L OUiyE, Wi g v
WA EIRL A 1,00 FR 3T CisH sCrNO, T3 A 3
WAH(%):C 46.66,H 3.26,N 18.14; 51 {E (%):C 46.54,
H 3.65,N 18.02, ESI-MS(m/z): [M+H]* 464.0517 ([l
S1), IR(ecm™):3 437.3 3321 589(-NH,),1 664 (-C=
0),1 358 .1 296(-C-N) % 447(Cr-N)(El S2),,
122 K& 2 G

2-ZR T R AR B 195 (0.387 0 g, 1.5 mmol),5-Br-
pic(0.202 0 g,1 mmol),K,C0O5(0.276 0 g,2.0 mmol) &
Pd(Phs),(40 mg)¥& T 1,4- 48N (25 mL), A
TR3F 85 CIHIJE 12 h M3 2R A, i 51
BARCR AL 38 (Vo omtV nme=2:1) 73 25 15 31 L 44
L1,ESI-MS(m/z) : [M+H]* 250.086 4 (&l S3), HUHL {4
L1(0.187 85 g,0.75 mmol) % Cr(NO;);-9H,0 (0.100 0
2,0.25 mmol) TE LB PR RN 1 h B8 A6
MR, VR, T RIS 2, JTCRHTHE CyHs,
CrN;O H R W HIBE (%):C 72.36,H 3.80,N 5.27;
SEMAE (%) :C 72.28 ,H 3.92,N 5.19, ESI-MS(m/z):
[M+H]* 797.1612(/& S4),IR(cm™):3 055(=C-H),1 684
(-C=0),1 325.1 160(C-F)5 478(Cr-N, Cr-O)(&l S5),,
123 BLEY 3G

] 13 1 Y 5-CFa-pic(0.382 0 g,2.0 mmol) } —
2 WE (TEA 40 L) 75 18 7K T A ¥ W 32 3 i A
Cr(NO5);-9H,0(0.400 0 g,1.0 mmol)4kZL Ml i 1 h 15
B OTONE, A2 5 OITED IR VEd  THRIE
JH DMSO HE 45 a5 258 & T X S22 5 i AT 59 1Y
A, HERES I 1 R, TR I CysHoeCr,
FuNO,Ss iH 5B B H (%).C 34.92,H 3.55,N
4.29; SZIAE (%) . C 34.83,H 3.68 N 4.34, ESI-MS(m/
z):[M+H]* 898.442 6(& S6), IR(cm™):3 376(-OH),
3 059(=C-H), 1 684(-C=0),542.513 426(Cr-N,Cr-0)
(#'S7), 2% .:16.5 uS-cm™(1 mmol - L', DMSO),
124 BEY 4G

3-CH;-pic(0.274 0 g,2.0 mmol)*5 NaOH(0.08 g,
2.0 mmol) T G V8 W0 #4128 50 4 5 A I 328 T n
A Cr(NOy);-9H,0(0.400 0 g, 1.0 mmol)f5 | 5 {4 Ij(
UE, ohUE UEM TGRS EY, TR
CosHyCrN, O, 115 11 B2 {E (%) : C 49.27 ,H 3.84 N
8.21; SLM{E (%) :C 48.88 ,H 4.02,N 8.24 , ESI-MS(m/
z):[M+H]* 683.051 1 (/& S8);IR (cm™):3 419(-OH),
1 643 (-C=0),1 332 (C-N),547,453 (Cr-N,Cr-0)(l
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Scheme 1 Synthetic routes for complexes 1~4

S9), HLF#.18.5 uS-ecm™(1 mmol-L™, DMSO),
1.3 BRIEEHHNE

BC A9 3 09 50 5 45 0 20805 DL Mo Kae P4k (A=
0.071 073 nm) HFIGIEFH Bruker D8 Venture X 5¥
2 AT SO R A Bruker SMART #EATUREE
WS4 B 4 B Hke i 5 Lp PR R 8 0 WSO I - 3 ok

LB R M/ Z e vk fi th BRI A SHELXL-9724f#
BT &5 48 FE X B HE A TRG 18, 6 T A R SR T AR AR K
LA 1) S U B DR AT T A R /N AR TE N
&, &R AL bl BRSNS A 1 BEA Y
EAEAER 150,

CCDC:1500277,3.
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Table 1 Crystal data and structure refinements of complex 3

Empirical formula CosH14CroF 15N404- HyO - 5(CH5),S0 A 4

Formula weight 1 307.09 D./ (g-em™) 1.585

Crystal system Monoclinic F(000) 2 664

Space group P2i/n 0/ 2.83~28.34

a/ nm 1.541 13(9) h, k1 -20~20, -25~25, -31~30
b/ nm 1.909 81(11) Riu 0.045 2

¢/ nm 2.355 15(10) Nty Ny 13 591, 748

B/(° 127.786(3) GOF on F? 1.021

V/nm? 5.478 3(5) Ry [I>20(])], wR, 0.060 2, 0.155 4

14 RBUALFE#HR

B A9 1~4(1.0 mmol - L) 18 PR AR 28 1 il 26
1E DMSO ¥l P A7 R A TR PRS2 5 R H =

e FL At AR R BB LA, 2 R . H R
B, BB LA B SR A R R T B AT SRR
HL A 5T, DO T i SR % (TBAP,0.10 mol - L") ; 94
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T -0.8~-2.3 VA4 E .50 mV s,
1.5 Fenton-like & K2

BC5 ) 1~4(100 wmol - L) EEE {1 3 (-OH) Y
7= 8 3T Fenton-like 2 N #EA7I 42, 25 A X IE L 28
s bR E X BR . Fe-EDTA ; B & 4 X JE, ik i Y 7R 4%
(Cr(pic)y) . BCEWAEBUIA MR (10 mmol - L) S WA 7K
(100 wmol - L") L [F)£77E T A2 B - OH I X i S8 A% il
(0.4 mol - LYIHEAT VI EI AL LN — 8 | B Jd i 2-mi
UL bl 22 Rt 20 30 00 S5 N MR AE 532 nim AL 9 W
JEE VW WO T P A I PR AR PR R E P,
1.6 2MFERMEERNE

LI S HE 1LY B R R AR A — R B LR o8
B, CBHAE S 20~30 g BIMERE C57 /N BRBEHL AL
4 4(7%5 F141 . DMSO, 1%(V/V)), BT IR 4L . Cr(pic)s,
4 )8 B XA Cr(NOy),, SE I 4 . TG 9 3, RIIE
R /N B R /N BB E A, SRR SR 4G 2
BN 1.0 go ke (BW FRan /DU, JF7E 45 2511
1 J i fa) PUOURES /N BB #E BRI B AT Il ok
R 4525 58 iU RN BRI Z 8RBk 22 SR A K
A EY) g A5

A 17 S 6 v R FH 4% IR A/ 7 R (STZ, 50 mg -
kg ™) 75 5 5 55 i )Rk M 5 A A A M DR o A 7R /)N R
I3l o 25 M W (FBG) 7 £ fff 2 JIr ) A A 7R 2 45 o
I(FBG levels=11.1 mmol - L™ FR /84 BIAG £ 1%, 1)),
Syl 5 A GEF A AR R /R, 25 O IR
W PR 97 /N B (196(V/V)DMSO0) , BHAE XF B4 . Cr(pic)s,
& )8 BT IR Cr(NOy); SSL s e A4 3 Hod

BB RN 1.0 mge, - kgpy ™, S ONHEE 4
2y, SCU bR ) 8 JE RIS BRI AT [ el E A R
YOoK, LM B4 K42 8 E 4 Bl
S/ BRURY PR F(BW) L 45 MR I A (FBG) . &5 MEL JiR & 2%
(FINS) & JIH [ B (TC) & Hilh = BR(TG) I % B2 g &
FI(LDL) X = % B g 2 1 (HDL) S5 AR B S 50

2 BRSUE

2.1 QR 5E

HRAE SCHR B J7 5 T 4 R 2L A
1429 GR15 T 3 5B WS gt BAREHR
BBV Scheme 1, HICE AR AW 15 2
TEAS &R E SR EZ Iy 1:3, mldE
P354mMiAkSEREEFNYRNEZILA 1:
2; A 34 BHFRIET 20 ws-em™(1 mmol -
L', DMSO), ¥ £ i v 25 4 5 35730 2o H 55 55 5 33
ETEYW ST, 7635 41 IROGIEH AT
MR T Cr-N S Cr-O FURFAE MU, [R]F 38 % 3] -
OH TRsNE R AF7E , HHEWD 1R 2 R sz ahply | 5 3.A]
SETHT TG LML BE Y R 5% C A ) 4 R R L) R
SR BE T 5 3 A-nbsE B R ECAAR L CeN,O5 19 Bt A 45
I B — 7S EA N RS54 ;10 3 5 4 72 2 4
2 FA I 7T ) WUAZ S5 4

MG T R KRB A 3 2 — 1T HE
EEMF IR RS CAIDEC &%), TERC &9 3 1 i 25 1)
t, N 44 5-CFa-pic BLf2 40,2 48 Clll
K 2 A FRIL A BRI BFBR 4549 AN 5 4 DMSO

Solvent molecules were omitted to clarify the skeleton structure; Ellipsoid probability: 20%
K1 BLEY 305 T4 MR I (a)FIZ5H 2 (b)
Fig.1 ORTEP structure (a) and chemical structure (b) of complex 3
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R AKG T BA TR, A
ViRt B~ ERE TS 4 M EETe A
K H 5-CFypic,2 2k B BRHEA R 1) X 2 DR T
(K H 5-CFy-pic) B8 B — A W A8 1) 75 e A7 /\ T

A, Hor Cr-0 8P Y8 0.195 4 nm, Cr-N 1Y
XK R 0.200 7 nm, 2 A Cr(D S 18] (14 B 25
0.297 9 nm,, FCA Y0 SRS SR o R B AR 4L
P oy TR 1 Mk 2

x2 BRAEYIHNERKOmSEREIEC
Table 2 Selected bond lengths (nm) and angles (°) of complexes 3

Crl-N1 0.206 6(3) Cr1-03
Cr1-N2 0.206 5(3) Cr1-09
Cr1-01 0.196 6(2) Cr1-010

N2-Cr1-N1 94.71(10) 03-Cr1-N2

01-Cr1-N1 80.17(9) 09-Cr1-N1

01-Cr1-N2 93.30(10) 09-Cr1-N2
01-Cr1-03 170.18(10) 09-Cr1-03
03-Crl-N1 93.14(10) 09-Crl1-01

0.196 7(2) Cr1-Cr2 0.297 9(2)
0.194 1(2)
0.194 1(2)
79.99(9) 010-Cr1-N 193.90(9)
169.94(9) 010-Cr1-N2 168.81(9)
92.31(10) 010-Cr1-01 95.20(9)
95.16(9) 010-Cr1-03 92.42(9)
92.26(9) 010-Cr1-09 80.10(9)

22 EEVHBERMAZ L

ARG W EE X L G 1 S A I D P BT ) R
FATIEE T LAY 1~4 7£-0.8~-2.3 V {uF M 1
IR AR 2R S s R & 2 fioR , IR R %
fih £ e pl e A B I R 7 A 4 Ak TS I A YK
SCMEE 1 X B 2 XERIEE 3 X AR AR S, WA
A LR AL AW 1~4 76 T 52 0 s AL 2 B 05

AR R I T R4 9 S AR S 1 7
JIT I 5 S PR P BT 2 o T SR AR R SR S
AL A9 2.3 A 4 BT 3 6o vl i 1) S A A i
T ARE WA 1 R RS S T I E R el S
Cr(IN ) AH B3 Ak 3 #2129 AE ¥ K F 0.065 V(1,0.08
V;2,0.103 V;3,0.079 V;4,0.66 V), Hitizidf/E
TGRSR, BLE YR 2 X LA 3 XAk
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Working electrode is glassy carbon disk, reference electrode is calomel electrode with saturated KCI, counter electrode is platinum net,

and scan rate is 50 mV s ¢ p=1.0 mmol - L™; supporting electrolyte: 0.1 mol L™ tetrabutyl ammonium perchlorate

K2 FEEY 1~4 75 DMSO R4 FR AR 22 5 4 1l 24
Fig.2 Cyclic voltammogram of 1~4 in DMSO



1788 b | R A S S 4 %34 %
®3 BEEYI4AHNENERBA
Table 3 Redox potentials of complexes 1~4
Substitute Hammett First Second Third

group constant o, E.l'V E.I'V E.I'V E.I'V E.I'V E.I'V
Complex 1 -NH, -0.16 -1414 -1.334 -2.046 -1.940
Complex 2 -naphthalene 0.13 -1.077 -0.974 -1.585 -1.473 -1.790 -1.661
Complex 3 -CFs 0.43 -1.048 -0.969 -1.297 -1.172 -1.591 -1.420
Complex 4 -CH;, -0.07 -1.171 -1.105 -1.760 -1.679 -2.100 -2.008
Cr(pic)s -H 0 -1.26 —-1.19%

N R A N R oy e R 2 ¢ ol N T N = S 7Y
RIS E =k sE B LA 1 52 1
MR LR IR T T 2, fERERIRIL B 3 5
4 FAY 3 WEALIET 4, FE KA 12
1 S AL 3 i F 57 5 SO T BT RGE Y Cre(pic)s(-1.26
V,—1.19 V)AH Fe 38121 % B ntk i B4 1 % W H, 5 ik 4]
(ZEIR) B A W AL S A E T 45 L - Jik A
(B FEM AW AR B R xS 55k
T 438 2518 A — 3050 BR L LLSN BE AW 1~4 Sk
W FH TR 65 R L 2 B0 AS ) 1) S0 3 T ik I, PR ks T
DL T i — 2 58 AL e B M X T Ce(DE & 9 A2
P M R P ) S
24 MEMFSEHENTE

FRAEAH 56 SCHk 4 T8, A BE A F I A 9015 & 1Y
H o 52 0 5 G W0y E AL R TP BT 25 U AR OG0T
R TR I L& W g AE 2 M, AR S 3 Fenton-
like SN E T FL & W0 7€ PBS 22 wpif vh il & 7 A=
B -OH, K 3a 0], BA¥Y1E % 4 Fenton-like X

Absorbance

Blank
Control

600 700

Wavelength / nm

500

800

NI 2-B AR B b 2 R €5 58 )5 #E 532 nm &b
AR N S A SR E 532 nm AL RO BE 5 R
i TP -OH P& RCIE HE, B AT 532 nm &b B9
HEEEAE AR R B AR B A e i R TS
[F) 52 596 20 A VS W 532 nm AR WG EANTR] BRI T]
Be A 05 & r= A 0 -OH =R [R] . (1) FF A B & 4
FEA - OH ¥ /0 FARHEXS B4 (2) BE & W) 2~4 7
A1 A RGN T Cr(pic)s FHPEXT IR Hoh L&
b 37241 -0H &/, BT -0H 45 Ce(y
Cr(ID 7 % V1A G, B S AL &9 crl/cr(ID A A
W JE A BE XS - OH IR A58 T =3 Z W] A A
KMk, B 3b AT Bl AR A T R 7 1 1 K A
A B - OH B/, RIHL AR IE - OH B 7= AR
b 3X — IG5 S SCHR T i A — 325 b n] A
Cr(DAC 5 P 10 ¥ 78 25 M 5 H A8 A I Tt v A7 % D) A
5% T A 0 TE A AR 2R [ | B ()R O B A ol b 3
B ke R 1 IO SR 0 L BE ) B | LA R
b3 [ B A 8T BTt Y Rl SR D

1.0

(b)

1
08F @

5 06 Cr(:nc)3
= 4
® 20
04 F
30
0‘%1.4 -1.3 12 -1.1 1.0
E/V

Ceompto=0.1 mmol - L7, Ci1,0,=0.1 mmol - L7, ¢y=10 mmol - L™; Buffer: PBS, pH 7.4; Inset: absorbance at 532 nm

of the samples, PBS act as blank group, Fe(EDTA) act as control group

&l 3

(a) FLAWITE Fenton-like S5 7E 2-B AR C L 2 1% W (4 500 47 76 F (19 28 S — AT DL WSO 3%

(b) BC 5 W A9 S AR I 57 S 25 {E0 B TE 532 nm Ak B W6 BE 1R [

Fig.3

against absorbance at 532 nm

(a) UV-visible spectra of Ci{ll) complexes through Fenton-like reaction in PBS; (b) Plot of average potential
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25 BAYHAESHETH

ik — L VPAG TR A B, SRR
Y1 3 AT QAT (1.0 g6 kgpy),Cr(NO3);,
Cr(pic)s A BAPEXT IR Dy 30) 1 J5 45 25 5 BN R ZHL 2R
R ULER  E AR T BT AR B ) 4120 i
4 i, B 4T S5RG M A R &
TR 25 245 /0N BRI U % B B A5 2 2 R WL %
3 W] 8 (9 20 GUR AR - B o T L e — 22 AR U
2o T O R U0 8 B ORAE EOA [F]
B ECA Y 3 R U0 R b B Rk Y 5 i
AR T4, BN RO AL AU A & A R B2 3 Y |

AEAL X AR IG5 SCBRHR B AR — S0 BUAR e B
B TEMIMAAE LI P AR K B R AR R HAE
AR BRAC R TR A I T 00 I 3 (7 | 1 B D
LA W AEAR DY R = A — o i A 3 sk
LU R 1 30 T ) T T R ALY R AR AL AR
S 2 A 2 xR = A B E AR L 53 4h
A58 9 1] /) BRUAA 5 22 Ak & 3, Cr(NO5)s . Cr(pic)s &
BeGH 3 425 )a /N ERREE B R AR AR 5% i 5 3%
WY v 00 i Cr(IDAE 930 IE 75 1 7 g & ¥ d B AR T (]
5), H AT, Cr(IDTE A8 9 1K P4 J2 A 2 1 sl 0 35 7k
m, HEABAEER

Cr(pic), Complex 3

Control group: DMSO, 1% (V/V), Experimental group: complex 3, 1.0 gq - kgpy™
Bl 4 2PEFEPESEE P Cr(NOy)s, Cr(pic); LARIC AW 3 45 245 )5 /0N B B JUE | P AEE % e e 2 4300

Fig.4 Effects of Cr(NO;)s, Cr(pic); and complexes 3 on kidney, liver and pancreas tissue slices of the mice in acute toxicity studies

32

Eod
BN3d
24 F BR7d

Blank  Cr(NO,),

Cr(pic),
K5 AvEsEtEscs b/ RAE 0.3 17 d 4255 /R
FA A T A2 AL
Fig.5 Body mass alters of mice after 0, 3 and 7 d of

Complex 3

treatment in acute toxicity study

2.6 EAWHIBETEEMESE
HHORE SRR S 3 BIF T &Y
A PR PR S8, 0 I TE 25 245 T 2 25 4 JH 4R 25 8

JEL 3 53 /0N BRI 5500 DR 9 A G 19 45 A PR A L 4
i 25 W2 A (FBG) | 25 W 1ML 35 18 % 3R (FINS) |, & il [
BE(TC) A H il = B8 (TG) K% B2 B8 25 1 (LDL) = %
JE B 25 1 (HDL) M AR 5 (BW) 55 Bl |, 25 R i 6.7
Fin, SEmead B e T A /N RS AENS B i e B B AT
RIEH , W 6a Fin  MX T IE R LM S MR
/N FBG #8545 B Th S R /N B 25 20
FHELHE  TE Cr(NOy); 4525 4 AR &Y 3 4525 8 JH
&, ¥ERB/NEM FBG & =W R AL, 1M Cr(pic);
/N FBG AL AW |l I W] B &4 3
4 B0 3% L T T B Y Ce(pic)s, [HAN K AL R
Cr(NO;);, Hi [l 6b~6f I, 5 1E 5 /N BUAH L B R s
/NEU FINS [ TC TG &% LDL {E¥ 8 % 7t & |, i HDL
TR RN A A T RIUH Cr(NO,), 41f
/NELR FINS \TC A LDL & & AH X T 25 [ 2 /)y |
HARBL AW 4 250 B FBG &t LA L 4% 4% 351 AE B



1790

=
L

k
=
#
b
B

Cppg / (mmol-L™)

0
Normal Diabetic Cr(NO,), Cr(pic), a

7S
© - 0 week
6.0h - 4 week
2
g 45}
< 30}
1<
L)I—
1.5 H
0.0 eperp -
Normal Diabetic Cr(NO,), Cr(pic), 3
2.0
© B o v«
16} - 4 week

- 8 week

0
Normal Diabetic Cr(NO,), Cr(pic), 3

0
Normal Diabetic Cr(NO,), Cr(pic), 3

- 0 week
- 4 week

” 8 »’}/eek
#

##

@

.y / (mmol- L)
&

o
%

0.0

Normal Diabetic Cr(NO,), Cr(pic), 3
2.0

® B2 o v oo
16} - 4 week

- 8 week

0
Normal Diabetic Cr(NO,), Cr(pic), 3

FBG: fasting blood glucose, FINS: fasting serum insulin, TC: Total cholesterol, TG: Triglyceride, LDL: low density lipoprotein,

HDL: high density lipoprotein; # diabetic group versus normal control (p<0.05); *other group versus diabetic group (p<0.05)
Bl 6 ol 20 Y 00 8 JE0FO WA 52 0 B/ L 25 LU (o) 2 L35 50 2 () M T ()
B =R (0) BRI (o) R BRI ()

Fig.6  Effect of Cr supplementation on fasting blood glucose (a), fasting serum insulin (b), Total cholesterol (c),

Triglyceride (d), low density lipoprotein (e) and high density lipoprotein (f) of mice
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