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(#8 Z]EB WER R B SR K 1 BRI (type 1 diabetes mellitus, TIDM) KB M8E L M £LH 1 (glycosylated
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Effects of trace element Strontium on serum indexes of rats with

type 1 diabetes mellitus
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[ Abstract)Objective ; To investigate the effects of mineral water containing different concentration of Strontium (Sr) on contents of
blood glucose, glycosylated hemoglobin (GHb) ,serum triglycerides (TG) ,free fatty acid (FFA) and total cholesterol (TC) in rats with
type 1 diabetes mellitus(T1DM). Methods : Totally 150 adult Wistar rats weighing 220~250 g, half male and half female were used in
the experiment. One—time intraperitoneal injection of streptozotocin (60 mg/kg) was administrated to rats. Three days later,rats with
fasting blood glucose more than 16.7 mmol/L. were taken as DM model rats.Then DM rats were randomly divided into group A (drinking
mineral water with Sr 2 mg/L) , group B(drinking mineral water with Sr 4 mg/L) , group C (drinking mineral water with Sr 6 mg/L),
group D (rats drinking mineral water with Sr 8 mg/L.) and DM group (drinking tap water). Rats were sacrificed randomly at 1,2,3,4
months later and the indexes mentioned above were detected and compared. Results ; There was no significant difference in the overall
condition between groups A,B,C,D groups and DM group at the first four months(all P>0.05). At the first month,blood glucose was
decreased in groups B and C than in DM group (P<0.05) ;at the second,third and fourth month, there was no statistical difference in
blood glucose between groups A,B,C,D and DM group. At the first and second month,FFA was obviously decreased in groups A,B,
C,D than in DM group(P<0.05) ;at the third and fourth month,FFA was obviously decreased in group D than in DM group(P<0.05).
At the first month, TG was obviously decreased in groups B,C,D (most obviously in group D) than in DM group (P<0.01) ;at the
second month, TG was obviously decreased in group D than in DM group(P<0.05) ;at the third and fourth month,there was no differ—
ence in TG between groups A,B,C,D and DM group(P>0.05). At the first month, There was no significant difference in TC between
groups A,B,C,D and DM group(P>0.05) ;at the second month,TC was decreased in group D than in DM group (P<0.05) ;at the
third and fourth month,there was no difference in TC between groups A,B,C,D and DM group (P >0.05). Conclusions :Race ele—
ment strontium exerts no obvious effects on reducing glucose and GHb,but has significant effect on reducing FFA, TG and TC in rats
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1.3 XA

Sr A SRIK R DU AR AR R LR VT B B R AR K,
Sr 43 2.4 .6 mg/L A1 8 mg/L, BEWRIA H & (streptozocin,
STZ) W H Sigma 2wl ; iF B NE W IR (free fatty acid, FFA) H
M = B8 (serum triglycerides, TG) . & I [# B (total cholesterol ,
TC) & A A b MR B A R 2 71 5 B4 i 21
#E 1 (glycosylated hemoglobin, GHb )7 & 14 H /52 il
YT RS,
1.4 3%t R 5L
141 SEEGREAR  HUfd B AAE Wistar KRL 150 H R i
220~250 g, MEMES L B RIS W AR FR 7 d JR, — IR MR R
4% STZ 60 mg/kg & i TIDM #1072 h J5ZE4E 3 d 25 IfiL
BHIE 16.7 mmol/L 35 AZERE PRI (DM ). 4 10 B
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IRETRIK, AT 1.2.3.4 HEHHLAZE 6 H kR
(n=6) , RIMAI ML .GHb TG FFA TC &
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*£1 &HEME FFATG. TC KFEREL (x+5)
Tab.1 Changes in levels of serum FFA, TG and TC in each

group(x+s)

25 FFA (pmol/L) TG(mmol/L)  TC(mmol/L)

IEH A 762.22 +192.44 0.59+0.10 0.97+0.29
DMZL 1/ 1404.57 +223.89° 0.84+0.40"° 1.39+0.25
2/ 1415.00+116.83 0.88 +0.20° 1.44+0.14

3H 155650 +251.26° 0.99+0.21*  1.60+0.17*

47  1622.16 = 151.26 1.11£0.38*  1.62+0.25°

AZH 1A 1030.02 +387.82" 0.65+0.50 1.38+0.19
2H  1233.33+157.60" 0.75+0.36 1.41+027

34 1519.77 +372.14* 097 £0.27* 1.59 +0.27°

45 1537.45 +224.77° 1.09 +0.36" 1.61 +0.20°

B4 1A 770.80 +273.15" 045+0.15" 1.25+0.19°
2H  1224.16 + 89.00° 0.66+040 1.26+0.18"

34 1371.19 £ 193.07* 097 +0.19*  1.54+0.21°

45 1383.49 +264.62 1.09 £0.40* 158 +0.21°

c4l 1A 796.05 + 302.59" 0.48 £0.07" 1.21+0.16
2A 1229.50 + 113.03" 0.62+0.28 1.24+0.21*

3 1294.87 + 142.14* 0.95+£0.20" 1.53+0.23"

4H  1376.43 +256.26° 1.04+0.28"  1.58 +0.28"

D 11 768.99 +171.08" 0.32+0.10" 1.18+0.19
21 994.90 +119.23" 0.44 +£0.14"  1.19£0.14®

3H 1075.94 +84.91" 0.95+0.22*  1.36 +0.22*

45 1174.67 + 140.82" 0.99 £0.13*  1.56 £0.17*

PR BTy 22900, AR FAUA TS 6 MBI v 25 I
250 2 2 T H R (LSD— 35) IR A 45 21 5 IE W AL L a,
P<0.05; 5 DM 41 b 458, b, P<0.05

PR e —Fof i UL B AL 23S0 AP | 2l T
Ji I 2R 3 A2 X FIAH NS AN 2 BT A B g 7 2
Jot LA oK AR i AR L , 5 LA s U D 2 2
AIEEEAE . H AL o A B, — ELR I R i
TR DRI, AR A B, i oo R SR
TR R R JRAT — RE AR, MR PR R LT 4
B Rl A R REAR BR ER T e LR R E
SRR K,

EICER Se YR AR S B ORI O s
I YN I CERY NGRS i oI S SO o i )
R ZotRE R AYOER & YU SR e i he
AIPERT, H Sr SRERHI S R BFT 8 A BRI
SEIIFT A B PR RSk A B S KCEITR T
ek (L S X PR o B A Qi e i A JE e i )
WA D WLARGE

ARSLIWIST T & Sr RIAHSRIKXS TIDM K B
BERRACH A SCHR bR R . 45 2R R, 25 T B

x2 FHEMBUMAES(GHD ) MAEKFELLE (x+s)
Tab.2 Comparison on levels of GHb and blood glucose in all

groups(x=s)

2051 GHb(%) B (mmol/L)
IEHRA 28.33 +5.65 5.90 +0.53
DM
1A 43.83 +6.15" 19.90 +3.16"
2 A 44.88 +3.34° 20.12 +2.95°
31 44.83 +3.97 20.28 + 1.03*
4} 44.53 + 11.42¢ 2111 +2.41°
AH
1A 43.61 +10.76" 18.50 + 2.44"
2 A 43.66 + 3.67 18.62 +2.86"
3 A 43.52 £ 6.25 19.88 +2.66"
45 43.36 + 13.48" 20.63 +2.47°
B2
1H 35.29 + 6.02" 18.38 +2.24
2 H 38.82 + 4.62 18.40 = 1.99*
3 H 40.78 +2.62° 19.87 +3.03*
4 H 41.33 +5.33" 20.47 +2.76"
C
1A 35.89 +2.75 17.72+0.72*
2 A 38.88 + 10.32 17.88 + 2,46
3H 40.01 + 8.85° 18.83 £2.32°
4 1 39.65 + 11.69* 19.23 +3.94°
DH
1A 36.33 + 4.73" 17.43 +0.60"
2 A 38.61 +2.98" 17.48 +2.78
3 H 38.80 + 7.03" 17.73 +0.99"
4} 38.47 + 8.47* 18.02 + 1.32°

R ATy 22000, AR RAUA T B 6 MY v 25 ]
HBIHE P LA (LSD— ) 450 S IEH A L, a,
P<0.05;5 DM 2 kb4, b, P<0.05

KRS Sr /KK ,2.4.6.8 mg/L Sr KR FH4LBE IR
95 R BRI B /K SE FN GHD 2 S35k A kK A
RS, AR, MK B Se IR K TE A
WRERHER (SRS AR R B S
— & BB AT R VR R v RRRIF S

B DRI £ TR L, T £ Rl 2R R
e AR ZE AL, Herp B AR i 2L T 3 20 AR ILE
IR MLIE TG 1 TC Fhsy, iK% =1 8 UAE F1 )
K REAY, , S5 | A PR s - A iE B E R 2 —
TIDM B A& WIMLAE S0 £ BRI N E TG MUAE, B
PRI v A LA 38 5 30U A AR e RV, J 4 2
I 0 I B A8 | T A e 0 A S ) L
filh, &EXF H OB R A0 £ B EUR B LAEY S5
K SN R AR G BT VIR 56 & | U B 36 b
PR FB 3 1) v g ILAE X el A LA 5 A | PR AIRAE T
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RAETEERE X,

ARSI EE R W BRI R BRI TG Al TC %
BRI, M 4.6.8 mg/L Sr /K HAREIR
W KRR LA TG ZKSFAESS 1 H AR5 H AR IK K
0P & R, H 8 me/L St /KARFHZL TG /KT B dxe
B 55 2 AOK 8 mg/L Sr /KR FHIZH K B I TG
BHRAKIR A TR, 55 3.4 AR, &WEE Sr
IR LR B LT TG K5 A S K AR 20 TE
=R B2 HAK,S8 mg/L Sr 7 R FH ZH AR R 9 R B AG
MLE TC 3 H KK AL 8RR 58 3.4 AR, &
WeRE Sr KA ALK BRI TC 5 H R AR 41
ZRYTGEE L, mLL BRI & Se iR
K BIR T —E BIFEAR TG F1 TC HI4EFH , TG Fi1 TC
IRV BEEARRA )0 /AR PR 1 LA 728, DT 4iE
SEHEPRIRS I UERR (. Sr AR VE FA ML i 5 0k — 2
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W R H 3 AEAE FFA FRIIZEELD, FFA K
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0361 Je Iy 28 0 JHE I 10 R A, i FRAL ILRE 1T 530
RS ZEIMAE . FEA 38 1T LLSZ R RIS R FE s 1
()27 i TG A, A1 JB £ 2% L DR SRk g 5 28 3 5
BEINEER Y TG ; SRl e 5 4 i -4, Mok iy
R B FRA KEITHR X e B dnif =,
fEiE B 4RI T, FFA S8 FSRHLE i % 5 5
RHEPT, P TP IR A 50 A g R,
FEARILIE FFA K-, ] i e R AL,

FEARSEEG T, TIDM KBTS FFA 055 21 i1
BIE, 1.2 HK,2.4.6.8 mg/L Sr KK
PRI K B IMIE FFA ZKF- 3538 [ SR 7K ik FH 20 9 5
TR, %5 3.4 H,8 mg/L Sr /KM 4K BUALTE FFA
IR A R LI e R R, & Se BT IR KRR
FFA WFERT, AR Tmib B A g o, 4719 Hog oE
STV DI R R B R

FEABEFE T, & Sr W SRKIEHE 8 me/L 1 /R #K
U HIREAR TG TC FFA MFEH . (ER o R AF R
BEVE L, o0 B LD PR 2 5 5 AR S 56 A 8 S T1DM
RERUA O, A%t 2 AUREPRIR AT S IR0 o% , 2 A
AT BRI RERERCN W, 7 H. FRA AT+ 7E 2 A
PRI ) K A e e R v e 2 R o B, R R
TURPE S FFA Y SO CS, ARSI E AR T
B Sr A SRAKKT2 BB PRI R ST, LASK A THA

W Sr SHERIRIIOCR , T SrKBL G ) 2 1 RE
XA K P S B B A A B AT, LA S 7K
WA BIFEARAE T, Sr KRR A RE TS IEL S 1
WAL, B7 LA R LB AL , AT S AR PR 114
JERS 0 3 A — AR A AN, i e — D TRADITE

Z £ X #

[1] Zefik, 2l X BRABLr , A5 JURREL A T AOARAC I 55 (1],
Tl TR SRR 7T, 1993,10(2) : 15-17.

Qing ] F,Li D Y,Lu W H, et al.Study on strontium metabolism under
some pathological conditions[J].Studies of Trace Elements and Health,
1993,10(2):15-17.

[2] bk 2% BRAE SR Lk A [ Y BE S SR AR i a0
[ P R4S 3 247, 2005, 25(1) : 24,

Lin L, Wei J P.Minute of the 7th national conference on diabetes melli—
tus of integrative Chinese and western medicine[]J].Chinese Journal of
Integrated Traditional and Western Medicine,2005,25(1) :24.

[3] AR VOISR R A5 AR T MURLG AR R I B R AP R

SRMIL B A e 26 P U5 T PO 52 M .+ TR G B2 285 5 A% 5, 2010, 30(9)
938-941.

JinZ S,RuY Q,Chu H Y,et al.Effect of Tangzhiping granule on blood
lipids and free fatty acids in rats with insulin resistant diabetes[J].Chi—
nese Journal of Integrated Traditional and Western Medicine,2010,30

(9):938-941.

[4] Lupt R,Dotta F,Marselli L, et al.Prolonged exposure to free fatty
acids has cytostatic and pro —apoptotic effects on human pancreatic
islets: evidence that beta—cell death is caspase mediated,partially de—
pendent on ceramide pathway,and Bel-2 regulated[J].Diabetes, 2002,
51(5): 1437-1442.

[5] sKIRSC, WAL N TS KRG 2 W s SR e S
2010,9(1):90-94.

Zhang Y W ,Hong J.Inflammatory factor and insulin resistance[J].Jour—
nal of Diagnostics Concepts & Practice,2010,9(1):90-94.

[6] XUBRFH, T 5 KRB O LR BUIR I 21 2 BT R A
K B B R RRK T B A A R 24750, 2009, 24(8) «

1061-1063.

Liu Q Y,Yu S J.Effects of Rhein on resistin mRNA expression of adi—
pose tissue and plasma free fatty acid in diabetic obese rats[J].China
Journal of Traditional Chinese Medicine and Pharmacy,2009,24 (8).

1061-1063.

(7] FKAKNS, X0 #, 2 TR AT RO 2 AR AR O BRI U
BIIRIIR JE R | R -6 RN IRSE R - HYSZIA[]]. Fh AR 2
274, 2012,27(2) : 382-384.

Zhang Y P,Liu J,Luo P,et al.Effects of Tangpingjian on serum free
fatty acid,leptin, interleukin—6 and tumor necrosis factor—alpha in rats
with type 2 diabetes mellitus[J].China Journal of Traditional Chinese
Medicine and Pharmacy,2012,27(2):382-384.

[8] Randle P J.Regulatory interactions between lipids and carbohy—
drates : the glucose fatty acid cycle after 35 years|J].Diabetes Metab Rev,

1998, 14(4) :263-283.

(% . BAL)



