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C.LDL-C) JHES5 2K K s 5 4120 PPARy R AEZH ST TNF-a mRNA ik, SR SIEH XA M e, AR
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Effects of camel milk on glycolipid metabolism and PPARYy
TNFa mRNA expression in rats of type 2 diabetes mellitus

ZHOU Jun, ZHANG Quan-long, YANG Qian, LI Mao-xing, QIU Jian-guo, ZHANG Ruxue
(Key laboratory of the prevention and cure for the plateau environment damage, PLA; Clinical Pharmacy Key
Discipline of State Administration of Traditional Chinese Medicine, Lanzhou 730050 , China)

[ Abstract] Objective To investigate the effects of camel milk on body weight, blood glucose, lipid, insulin and
PPAR-y TNF-ao mRNA expressions in type 2 diabetes rats. Methods Type 2 diabetes was induced by high fat diet and
small dose of STZ(i. g. 30 mg/kg), rats were divided into four groups, normal control ( control) group, diabetes model
(model) group, camel-low dose( CM-L) group (3.5 mg/kg-d), camel-high dose( CM-H) group (10 mg/kg-d). Body
weight and fasting blood glucose were measured every week. Glucose tolerance test( OGTT) was conducted at 4th week.

After 4 weeks administration, animals were decapitated, plasma lipid (TC ,TG ,HDL-C ,LDL-C), insulin were assayed.
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The expression of PPAR-y and TNF-oo mRNA were measured using RT-PCR method. Results
group, the weight of model group lowered significantly (P < 0.01), FBG and blood glucose at 0,30,60 120 min of
OGTT, as well as the TC, TG, LDL-C concentrations increased( P < 0.01) , while HDL-C content reduced, and insulin

Compared with control

level was higher than control rats. Compared with model group, body weight increased and blood glucose decreased in CM
group, CM-H reduced the fasting glucose levels in 4th week and decreased the 30min glucose level significantly( P < 0.
05). CM lowered the TC, TG, LDL-C, insulin and increased HDL-C concentration, and it is significantly in CM-H( P <
0.05). There is a marked decrease in PPARY mRNA expression( P < 0.05) and a significant increase in TNF-a mRNA
expression( P < 0. 01) in diabetes rats. Compared with model rats, PPARy mRNA expression was ascended by CM
administration, and it is notably in CM-H group (P < 0.05), while the TNF-a mRNA expression of diabetes rats was
lower, but there is no significant. Conclusions

CM can improve the lowered body weight, hyperglycosemia, abnormal

glucose tolerance and dyslipidemia in type 2 diabetes. The mechanism of these maybe associated with the regulation of

PPAR<y and TNF-o mRNA.
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milk, CM) Hi R 28 & 308, 1 mL S 5e 03 b
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R 16 AN SR BE s Rk A —Fh e
R I EE (0, LR 7 51 5 R 5 R A R
AR ILARARL, 33l 2 11 O 0 A AN B T T A S 1) I
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BT BN R IR R I TR T2 — . 3% 0E
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RIGIESL  BE BRI 0.5 L BRGEW, K i % &%
RIS 80 30% , A8 O 56 e 0% =) 15 B
FEOME PRI 1) EL 26 EL PR 36 e 405 20 15t i B B
0.15% ~0.3% ", SR 5% e 405 X B A 1 Qi ) A4
RORAH, HOZE 5 2 5 0 BR A G s 2 PR A i 4
AR SR H e BRI /INR) & STZ BR-E55 2 BUBRIR
Joa K BT 5E 4 CM T80, Y CM X Bk s K B
WERR AR5 B DG HE I R 5 i), 4 2 HOxF 2 UM PR
K ER BB ZE L 09 52 i JF 2R H AT e AL, CM
o AR AR

1 #8Fs %

1.1 ##
1L1.1 SEEshy

Wistar KB, HIEH, @ ,KE 180 ~220 ¢, 1%
MR 2 B 2 Bt 3 4 S 3 e 4 [ SCXK (H ) 2012
-0200] , 1 77 T 22 M 421X 2% M B IR e 3l 4 S 56 B
[ SYXK(%2)2012 — 0029 ], 33 fal ) th 122 2 56 Bk H
FTBCHl, A R E LK, iR 19°C ~24°C
1.1.2 255 5k

Camel milk ; Type 2 diabetes mellitus ; Blood glucose ; Blood lipid ; PPAR7y ; TNF-a

HEMRAL B K (STZ, Hit5 S0130) 3 A Sigma 2
) %G Wh ( camel milk, CM, 35 191531 —740, i
% 328 o/ ) W [ B i VR 5 4 S0l A B 5 I B A
MR & (5. 1210121)  BAHFEEE (TC) (415,
1210141) JHih =E& (TG) (41t :1210111) , %
JIg 8 FI IH & 5 ( HDL-C) (4165 :1210081 ) , {K %5 ¥ N5
B [ BEE (LDL-C) (5. 1210091 ) ¥ I3 7] &
B [ v )i 48 38 v B BR B4R A R R R
(FINS) Jil 3 e 2 3 il 39 5 (#1E45-.20121120) K
HL S A Y R A BR 2 F 77 S ; RNAiso Plus
( TakaRa, BK4606 ) ; PrimeScriptTM RT Master Mix
(TakaRa, DRR036A) ; SYBR® Premix Ex TaqTM I
(Ti RNaseH Plus) ( TakaRa, RR820A) , H & ik 7] #
R AT AL
1. 1.3 SZIedett

Vitalab I1SP-21 = [ 2l 2E 4k 73 B X, #if % Vital
Scientific /A ] ; BP210S ML KV, $E 2 Rl AT BR A
Fl ; Biofuge Stratos 51 i 5 20 1% % & O HL, 1
Heraeus 72\ 7] ; Multiscan MK3 i #51% , 3 [ Thermo
Electron 73 ) ; Telstar Mini-V PCR #8#% TAE G, FH L
F TERRASSA-SPAIN EEJ7 #$ 2\ 7 ; SN-682 Jilt it 4
RE y-THECES , v R 2 B0 SR A% 5 9T H PR AY
)7, ABI7300 % it PCR 1Y, £ E N HAEY & 4%

VNI
1.2 FHik
1.2.1  EREEIN/NR & STZ BEA155 S h IR i K

BV F) 2 57

25 B T BHE R /N i STZ BG5Sy 2 A
BEPRIG AR BB ) S A HE PR Wistar R BRUPE 3 552
BRHE R PERSR 1R RS E Y e d], — 4
IEFXTIRAL(10 2, 255 8 8 i), R34 L
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JEERDE SR 2 A A 5 R EES R 16 h, JEIETESS STZ
(30 mg/kg,i. p. ) A 2 BB RAEAY | 6 B2 G 0L
BHE =15 mmol/L K R AL,

TR NI IG , KR R IE 5 6 HR A g PR 4
CM-L 4 (3.5 mg/kg - d) .CM-H 24 (10 mg/kg - d)
WEE X R AR 4 H 25 T35 281K, 29 1
ml/100g R, VI AU RHES (g ) 4h 2y,
SLen2h 4 R TERIRG 2 IR RRAS A AR K 6 h /5
Wir Sk A2k B - Y B 8K T 1L, 4000 r/min, 4°C B 0> 10
min B L3¢ 43 25 F AN 6 1 50 5 b - 20°C R 77
H
1.2.2 R Ak

B J I A — Yk 25 N A 0 25 I, 000 ot A i
KEASE ALK 6 ~7 h, HRHEF KR I, ; 528645
PR ML, 0. 1 mol/L FFZEENBTHEE, B .0 IF 40
M2 P 28 W S it D I R A 2 i 2 i
1.2.3 A m il e

TR BNYEEE 6 h(8:30 ~14:30) J5, I E—IK
PET S 50% #%HE(2. 5 g/kg) , E ST 0.30 .60 .
120 min Ifii4E{E
1204 AR JBEE 2 B il e

M3 TG F GPO-PAP 3£l 5, TC ] COD-CE-
PAP %€ ,HDL-C Jf] PTA-Mg”* UL % , LDL-
C R ORI TTVEEIE . R G ik 0 7 R 15
1.2.5 RT-PCR ¥l J5 4140 PPAR-y FlHFHEZH 2N
TNF-amRNA ik

TRIzol ¥ #& B A RNA, — 45 32 00 5 5¢ & il
cDNA, HEATSEA96E 5 PCR, PPAR-y (153 bp)

TGTG3', T i 51 ¥ 5 TGCAGCAGGTTGTCTTGG
ATG3'; TNF-a (75 bp) L5141 5° ATACACTGGCC
CGAGGCAAC 3', TUiE51 % 5 CCACATCTCGGA
TCATGCTTT-C3'; LA B-actin (150 bp) HNZ M, |
W59 5" GGAGATTACTGCCCTGGCTCCTA 3/, il
S1¥15" GACTCATCGTACTCCTGCTTGCTG 3, SEiy
SR 2 A T A A
1.2.6  ZGiit2eabst

{41 SPSS 11. 5 ZEiTHitF, 25 41 5L 5 A 4 ]
+s PR, A 22 R R EVE « K gk T et Ak
P < 0.05 RAREFAGITFEL,P <0.01 F
INESARERI R L,

2 FR

2.1 KERBFEZTHL
1R, IEH AR RIAKEZE I, B R%
KEAEI R TP <0.01), B FE 0 T KR
oK B B R RS, CM 4K BUAR TR T %2512,
{HSHRI AR L, o E G2
2.2 IEDEALXTHEER % K BRI AE K T B R0
SRR R g, AL AL A CM A5 KR 0
~4 JE B E Y & T IE X M4 (P < 0.01),
SR LA, CM AT ARG 2 ZROHE bR s K BRI B
B B S0 ARSI A I 20 T, CM-H R4S
2555 4 AR B W RERERUR (P < 0.05)
2.3 IEDEANXTHELR R K BB 2R R0
5JIEH T B AH L, 0 IR KB 0,30,60,120
min MBEE B FEWE (P < 0.01) ;CM 1] RGBS R
i KR 30,60 120 min MLFE, Horb CM-H 44 7] i 3%

W 8l % 5 GGAGCCTAAGTTTGAGTTTGC- 44K 30 min MBHE(P < 0.05),
1 IEIEMXHMEE M (g,% £5)
Tab.1 Effects of camel milk on body weight(g,x £s)
} HE fl&E(g/kg - d) 0 J& 1) 2 J 3 4
2051 Group
Dose(g/kg * d) 0 week 1 week 2 week 3 week 4 week
IEH 4
. 0 199.70 +18.68  203.10 +19.27  208.90 £18.14  211.40 =16.59 215.20 +18. 39
Control group
)ﬁﬂgﬂ I I I I b
0 181.86 +9.34"  175.86 £10.33" 168.71 £12.67"  166.86 +7.17" 164. 60 +17. 98"
Model group
I BE 1~
7 6 3.5 182.88 +12.82" 177.00 £12. 12" 175.57 +£17.46"  174.57 +14.09" 172.67 £18. 79"
CM-L group
IR L1~
A 6 10 182.13 +16.44" 178.88 +15.68" 176.75 +15.17" 175.63 =14. 11" 176.00 +13. 85"
CM-H group

2P <0.05,"P <0.01 S5IEW4LE,
Note:*P <0.05,P <0. 01 vs control group.
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Rz 2 KT Es I LB A2 ( mmol /L, x + 5)
Tab.2 Effects of camel milk on fasting glucose level(mmol/L,x +s)
73 8 LB ( mmol/L) FBG ( mmol/L)
4151 H Fl (g/kg - d) — —
0 JA 1J& 2 J& 3 JA 4 4
Group n Dose(g/kg * d)
0 week 1 week 2 week 3 week 4 week
Y
IE% 4 6 0 5.51 +0.59 6.21 +0. 86 6.23+1.12 6.30 £0. 89 6.37 +0.98
Control group
R
6 0 19.76 5. 43" 20.79 4. 45" 23.64 £3.74" 24.39 +6.51" 25.30 +5.19°
Model group
IR IE1-
A 6 3.5 19.23 +4.91° 20.41 +4. 68" 22.82 +5.06" 22.09 +4.00" 21.29 +5.90"
CM-L group
I BB -
foEil e 6 10 18.33 +5.50" 19.49 +5. 02" 18. 66 +6. 49" 18.31 =6.40" 18.45 +6. 01"
CM-H group
H:P<0.05,"P <0.01 5IEW4L A ;°P <0. 05 S84 i,
Note:*P <0.05,P <0. 01 vs control group;°P <0.05 vs model group.
=3 IKIEGDRET P52 0 (mmol/L,x + 5)
Tab.3 Effects of camel milk on glucose tolerance( mmol/L,x +s)
215 HEr HlE(g/kg - d) 0 min 30 min 60 min 120 min
Group n Dose(g/kg * d) 0 min 30 min 60 min 120 min
Ay
. 54 6 0 5.08 +0. 36 13.82 +0.58 8.91 £0.96 7.27 £0. 88
Control group
T 4
pem 6 0 22.08 +2.24° 29.57 +2.51" 28.22 +4. 82" 24.21 +2.97"
Model group
Y& B 05-
A 6 3.5 22.28 +0. 73" 27.00 +2. 76" 25.67 5. 19" 22.78 +3. 63"
CM-L group
I IE -
gl 6 10 19.93 +1. 06" 26.43 +1.52" 24.50 +4.01" 20. 42 +3.53"
CM-H group

TP <0.05,"P <0.01 FIEWALE ;P <0. 05 SHFIH L,
Note:*P <0.05,"P <0. 01 vs control group;°P <0.05 vs model group.

=4

IR GEASXT I AR B9S2 ( mmol /L, % £ 5)

Tab.4 Effects of camel milk on blood lipid( mmol/L,x +s)

Y13 Grou QB FE(ykg - d) pey;lEliif L Hh =g 1o % B A A P O[T V25 B A 2 1 -
8 P n Dose(g/kg * d) TC TG HDL-C LDL-C
Ay
. IEH4 6 0 1.74 £0. 18 2.49 +1.01 2.16 +0. 58 0.36 0. 15
Control group
skl ! ! !
6 0 4.68 £1.43" 10.19 +3. 27" 1.71 +£0.32 1.23 £0.45"
Model group
A4 6 3.5 4.26 +1.58" 9.56 +3. 66" 1.82 +0.34 1.07 £0. 39"
CM-L group
fe AL 6 10 4.02+1. 12" 7.11 £2.97" 1.76 £0.37 0.75 +0.33"
CM-H group

TE:*P<0.05,"P <0.01 HIEWHLE; P <0.05 SR LA,
Note:*P <0.05,P <0. 01 vs control group;°P <0.05 vs model group.

2.4 IRTEWhXEHE R 7 K BR M AR 7K F B B2 M

F4 5T UL, 5IE R A AR HE BRRIZH KRR TC TG
IDL-C SR BEWME (P < 0.01),HDL-C & & FFE,
CM-H ZH 1] 5 2E 144 TG IDL-C &HH(P < 0.05),

2.5 IRBeINXTHER B A RIR B EKEHEMm

P15 R R 5 IE R IR AR L AR R A
FAKE T, CM AT AR PR R BRI e 5 K8
AR ESITEER(P > 0.05),
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Fig.1 Effects of camel milk on insulin levels( wIU/mL,x +s)
£S5 EIEYLXT PPARy mRNA A1 TNF-oo mRNA A M2 (x +5)
Tab.5 Effests of camel milk on expression of PPARy mRNA and TNF-a mRNA in type 2 diabetes rats(x +s)
H¥ I (g/kg - d)
ZH 5 -
205 Group " Dose(g/kg - d) PPARy mRNA TNF-oo mRNA
s
IEw4H 6 0 1. 000 +0. 000 1..000 +0. 000
Control group
ik
i 6 0 0.821 0. 158° 1.893 0. 661"
Model group
I%Be Y-
IR 5 20 6 3.5 0.909 +0. 192 1.675 0. 362"
CM-L group
9% e -
R 2 6 10 1.083 +0. 137¢ 1.618 £0. 489"
CM-H group

P <0.05,°P <0.01 HIEHHLLE ;P <0.05 SHAIL HE,
Note:*P <0.05,"P <0. 01 vs control group;°P <0.05 vs model group.
2.6 RT-PCR #: A5G 4H 4R PPAR-ymRNA F18F
BEZHZ TNF-amRNA FRi%

H 2% 5 AT, 5 1E 5 % REZERR EL A, W o R B
PPARy mRNA B2 FiH(P < 0.05),TNF-a mRNA
PIWE FE(P < 0.01), CM-H %3 F 25 8 R
K ELHY PPARyY mRNA(P < 0.05) , [F] i B IR ik
KEL TNF-o mRNA Fiki HIEG I F 2R

3 itig

2 RUWE PRI P Bl IR 5 BB R A, S R
RURPERRAIG, 5 OB 5 2 A X e = B P 20 AR
e E AL, FEURE I R RE, BRI IE R AR
WA Z B BRI 2 AL, ML P BE 2 RS G
VR, AR R S S IR s 1k, S 8 I TC
TG . LDL-C ¥ B34S  HDL-C % BE VAR | T o 37 5
P R 114y B BB ok JFF 4 A Ak B O E T, R BOH i =

FiE A HERR S =8 ARSI 06 285 S ST, B PRI A BRI b
KT B 32 3, TG . TC . LDL-C 7K T,
HDL-C 7K FREA, 5 5 B KT, XS54 560 5%
-5,

WFFEIN A, B 25 1A ok 44 o 0 R TR B ML
REACC G 7 2, R0 422 0 38 ML A4 A 3 £ BRE  [] Bt 2L 361
IR A 1 52 65 2 3L R ( BCAAs) B4 AR 2
HEEAE UV KRIIRE & 4%, T BCAAs XAl fE HEATLIA
EEA, USRI o shaEN ' BFoT kB,
B GEA R RS R RS, 1 mL B AL S A B
SRS 3. 25 5 bR A
—FE Al R 1 R A, AR T A S S
R A ZWEM AR, 1 Fh 2R 4 B sk R A R S
FA R I o B S ME A R S R RS R R
1 DR s o B 23 Bl A Ry S TR T PR 1 T 3k A
FZz—,
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ARSCHUESE, CM AT A Rk 35 2 7B R 9 K B
WERE AR , 22 fife b PR s A B o i) W Bl 5, ol 4
TR IEF BT, AN R R B 1% 58 0 PR s K B
{14 s I | i JE I 2R OB i i 5 RS, BRAIK TC
TG .LDL-C % &, 7+ & HDL-C 7K,

PPARy 7EMERR RN R B HEMIEH ., &
WF5T & IBE PR K BLEY PPARy 3K 7E mRNA 7KF
R RARTIE R KB AE U SRR 5 s 7,
DRI R BRJBE 5 A0 41 20 PPARy FO Rk R, 1T
M 15 0 i 400 6k 0 S IR 40 S T BE S 5
S EARPCIE Y, i CM ] i 7t PPARYy
mRNA FIREHE M S RN, TNF-a 2 —F 3
B E AR A 300 1) AN B L, 5 400 O T R e
B, IEAER  TNF-o 76 IR FH P AR ok
Mz B EAL ) ARSI R, TNF-o 1 i1 A
135 20 L D i i, AR A 0 25 A T PR ( FFA) DA B 36 oY
S5 LR R 5 BB A AR K&
PR BERG TNF-a mRNA ¥ 58 35 b9, 150 B L e
B i RIRPUR R AE B R A . CM B REAIK
TNF-a mRNA 35 p9 %, # 8 CM ] 38 1 35 55
TNF-a mRNA A 1EHBGERIR AL .

ZE L PTIR  CM ] 0 B s R B Ae HE i 34
SRR, AL T 68 55 8 15 05 IR AR 15 A 26 3
PPARy, TNF-a FMCAE A 5
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