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Abstract: Objective To investigate the effects of different doses of artemether on glycolipid metabolism in C57BL/KsJ-db/db mice.
Methods Eight-week-old male C57BL/KsJ-db/db mice were divided into model group (ig given 1% methylcellulose) and artemether
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400, 200, 100, 50 groups (ig given 400, 200, 100, 50 mg/kg artemether respectively + 1% methylcellulose), with six mice in each
group. Another six male C57BL/KsJ-db/+ mice were selected as the control group. All groups were administered for 4 weeks. The
quality of the mice was measured every 2 d; The food intake of the mice was measured every 3 d and the average daily food intake
and body mass changes were evaluated; The amount of water in mice was measured every 2 d; The urine volume of the mice was
measured every 3 d; After 8 h of fasting, blood was collected from the tail vein, and the fasting blood glucose of the mice was
measured by Roche blood glucose meter and matching test paper every 7 d. Mice were assessed for glucose tolerance and sensitivity
to insulin by ip glucose tolerance test (IPGTT) and ip insulin tolerance test (IPITT). The serum total cholesterol (TC), triglyceride
(TG), and free fatty acid (FFA) levels of the mice were determined by a biochemical kit. The whole liver of mice was weighed and
the morphological changes of the pancreas and liver in mice were observed by HE staining. The expression of AMP-activated protein
kinase (AMPK), glucose transporter 4 (GLUT-4), and insulin receptor B (IRB) protein in liver of mice was analyzed by Western
blotting. Results Compared with the control group, the food intake, water intake, and urine volume of the model group were
significantly increased (P < 0.001). Compared with the model group, each dose of artemether significantly reduced the water intake
and urine volume of the mice (P < 0.01, 0.001); Artemether 400, 200, 100 mg/kg can significantly reduce the body weight and food
intake in a dose-dependent manner (P < 0.05, 0.01); Artemether 400, 200, 100 mg/kg significantly reduced fasting blood glucose
levels in mice, reduced the area under the curve of IPGTT (AUCs), and improved insulin resistance in mice (P < 0.01, 0.001).
Compared with the control group, the TC, TG, and FFA levels of mice in the model group were significantly increased (P < 0.05).
Compared with the model group, artemether significantly decreased the levels of TC, TG, and FFA in the serum of mice in a
dose-dependent manner (P < 0.05), and significantly improved islet vacuolar degeneration and hepatic steatosis in db/db mice; The
protein expression of AMPK, GLUT-4, and IR in the liver of mice was increased (P < 0.05). With the prolongation of the
intervention time, the higher the dose of artemether, the higher the mortality rate and the incidence of adverse reactions in mice.
Conclusion Artemether can significantly improve the high-fat state and insulin resistance of diabetic mice. It can treat fatty liver
and may up-regulate the expression of GLUT-4 and IR protein through the AMPK pathway to exert its effects. It is expected to be
used in the treatment of type 2 diabetes mellitus, which is mainly caused by metabolic syndrome. However, higher doses of
artemether and longer-term application may lead to more adverse events.
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BRAFET: 1 H. 45258 d J5, ATM100 /MRAET: 1
R RN AR DRI E A A7 et 047

Wk 1pR, SHHBAEbE:, AN A
JRERE T (P<0.001), MR R & KR E
5, GRIEE, ATM &4 254/ B m &
KR EEFIL (P<0.05).

MEA R TN BRI SRR KA
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31 ATM XHRIKREZ.
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BRE

RS KR, JHET

AR F PSR aRE.
BYOKEAMF R E, #ATARX . R 2~4

EppAl B, HxA LR, BN R
TESEEG IR, 52 4. 13, 22d 5, ATMA00  “PIUUKEFISFI5 PR &35 83 n (P<<0.001). 5
Fz1 ATM 5t db/db /NRIAREHFM (X *59)
Table 1 Effect of ATM on body weight of db/db mice (X *5s)
Ry ki itg
i o o y po %
(mgkg™  #HORK %8 K %16 K 24 R %08 1 3 ’
papiict — 20.61+0.66 21.40£0.84 22.01+0.91 22.20+0.86 23.53+0.92 14.23+4.80
R — 41.86+3.59™" 4451+4.23"" 46.06+5.45"" 45.35+6.48"" 45.27+6.26™" 7.86+7.79
ATM50 50 46.55+0.52 45.80+1.03 45.43+2.00 44,93+3.19 45.09+2.55 0.66+2.14%
ATM100 100 44.34+5.84 42.30+5.62 41.87+5.43 42.69+5.34 43.55+5.57 -1.74+0.81%
ATM200 200 41.02+3.19 40.04+3.65 39.72+£4.02 39.36£3.29 39.36 £3.51 -4.10+3.11%
ATM400 400 44.08+2.11 43.75+1.47 41.804+2.98 41.03+2.57 40.93+2.14 —7.13+2.46%
Ex@E4itki: ""P<0.001; SHERAIHE: *P<0.05
P < 0.001 vs control gourp; #P < 0.05 vs model group
Fz2 ATM X} db/db /NERIBRERIFEM (X £5s)
Table 2 Effect of ATM on food intake of db/db mice ( X =%s)
] Rl
it ’ = - = ~ = ~ T %
(mgkgl)  HOE WeK W12k HIBK B4 K HIOK o
ol Ht — 20.58 18.20 19.23 17.48 17.20 19.40 18.68+1.29
it — 37.12 41.43 46.08 39.65 40.87 40.27 40.90+2.94™
ATM50 50 34.00 32.11 42.58 41.06 39.65 35.28 37.09+4.09
ATM100 100 30.50 19.21 34.76 27.61 32.37 35.14 29.9345.95%4a
ATM200 200 37.48 24.08 28.93 22.95 22.37 26.14 27.00 5,674
ATM400 400 39.05 22.87 16.82 14.22 12.60 20.34 20.99+ 9,63
SxiEA ki TP<<0.001; SHEEMA L. #P<<0.01; 5 ATM50 4EL#: 2P<<0.05 2P<<0.01
***P < 0.001 vs control gourp; *P < 0.01 vs model group; 2P < 0.05 %P < 0.01 vs ATM50 group
#*3 ATM %t db/db /NRIRKEHIEM (X L59)
Table 3 Effect of ATM on daily water intake of db/db mice (X £5s)
il PR B/mL
2H o o o EIRIK E/mL
' mgkey)  @mox %8 K %16 K %24 K 28 K K
PO — 12.50 15.83 14.17 15.00 15.83 14.67+ 1.39
et — 75.00 80.00 79.00 84.00 84.00 80.40+ 3.78™
ATM50 50 60.00 16.00 27.00 23.00 36.00 30.67+18.43%#
ATM100 100 63.00 18.00 26.25 15.00 26.20 29.69+19.27#
ATM200 200 63.33 26.00 19.00 22.00 23.00 30.67+18.43%
ATM400 400 65.00 10.00 14.00 10.00 12.00 22.20+23.98%
Sx AL "P<0.001; SHAIHLE. #P<0.01 *#P<0.001

ek

P <0.001 vs control gourp;

#P < 0.01 ##P <0.001 vs model group
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F 4 ATM 3t db/db /MRERERIFN (X ts)
Table 4 Effect of ATM on urine volume of db/db mice (X £s)
ay RRImL PR mL
(mgkg?) ZHOK F 6K FI2K %18 K 24X 30K
PARiGS — 15.50 17.20 16.60 19.80 20.10 18.40 17.93+1.82
R — 58.30 68.00 62.00 56.00 60.00 65.00 61.55+4.42""
ATM50 50 26.33 5.60 5.60 12.50 20.00 18.75 14.80+8.37%#
ATM100 100 27.00 5.00 6.25 5.75 5.75 6.75 9.42+8.63"#
ATM200 200 25.83 6.00 4.00 5.00 2.60 6.00 8.24+8.71##
ATMA400 400 25.00 2.00 1.00 1.25 1.50 2.00 5.46+9.58%#

R "P<<0.001; HHIRALLE: #¥P<0.001
P < 0.001 vs control gourp; *#P < 0.001 vs model group

PRI bR A, B ATMB0 4N, HARA/NRAFE
BEEHIHE TR (P<0.05). 5 ATM50 4 H 4,

ATM400. ATM200. ATM100 ZH /) P 3445 £ &
R (P<0.05. 0.01). SHMAE, ATM %
IR/ RYOKEET T 8 K5 HIL &S,

xRN RIOK EREARRYE (R 3, REET
TiEE 6 KRG FREES (R 4, ATM F444H
ZINBR PRSP 340K RS 1 PR BB A R 20 L e 450 B I
TR (P<<0.001), {HAFEFIEAH 2 A6 %2R

3.2 ATM SH/PMRZEMBER FL s IPGTT H
A\

W 5 Fan, SRR, ARARZH /N R s I
PEE IR (P<<0.001). SRR, 7255 21
KT, ATM #5574/ B 2 R IUE 5 R B (P<<0.05)
TETPRL R, SRR, B ATMS0 4156, H
& ATM %7 A/N R IR AR TR (P<
0.001). fETTRA SLe TN AT G, 40/ R
BRAE 30~60 min IAF /&, 1 ATM %55 E2H/NRTE

I A) R 38 R I B B KF . i vHE AUC
AR, HXTIRAE LR, AN AUC B LG
% (P<<0.001), HHAIZLLLEE, B ATMS50 414F,
HAp ATM %572 41/NR ) AUC 18 EmD> (P<
0.01) . — AT ATM -5 40 ] AUC X bE 2 3R,
ATM400 /N AUC 5 ATM100. ATM50 ZHAH
Eb %)/ (P<<0.05), ATM200 41/ AUC %5
ATM50 ZHAHEE )R> (P<<0.05, % 6).
33 ATM 3/PMRFMLS IPITT BI520
TR A IPITT 2550k 7 fox, SxHR4LL
B, BRI AUC BIER K (P<<0.001). S5
I LA, ATM 570 4 /0 RS 8] s (B 35 2
PBL/K T, ATM100. ATM200 I ATM400 4/
fR ) AUC {53598/ (P<<0.05. 0.01. 0.001). #—
BT ATM &5 4 7] AUC *FEE & B, ATM400
/N AUC 5 ATM100. ATMS50 41 B i
(P<<0.05), ATM200 21/ ) AUC 5 ATM50 21 4H
Ebigsb (P<<0.05).

#F5 ATM %t db/db /NRZEFEIAERIRNE (X £5)
Table 5 Effect of ATM on fasting blood glucose of db/db mice ( X %s)

. 1/ 25 BB/ (mmol 470
(mg kg?) FOKX BTKR F14R F21 R 28R
PaRiGe — 6.38+0.97 6.47+ 0.84 717+ 1.02 5.65+1.06 7.82+ 0.93
T — 22.98+6.21"" 16.54+ 523" 19.18+ 8.79™" 23.62+7.61"" 29.40+ 4.08™"
ATM50 50 17.63+4.76 18.28+ 7.90 2240+ 7.80 9.38+4.44% 20.25+12.05
ATM100 100 19.18+3.84 11.78+ 6.61 17.33+£12.88 7.25+3.79% 16.20+ 5.40%#
ATM200 200 26.981+8.86 20.60£10.59 16.96+11.19 11.54+5.88% 15.00+ 7.48%#
ATM400 400 23.10£8.41 1453+ 2.00 11.73+ 2.12 8.77+3.17# 9.30+ 3.55%

HXRAE: "P<0.001; SHMALLE: *P<<0.05 #P<0.001
"*P < 0.001 vs control gourp; *P <0.05 #*#P < 0.001 vs model group
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6 ATM %} db/db /NRFFALL = IPGTT BISZME (X £s, n=6)
Table 6 Effect of ATM on IPGTT endpoints of db/db mice ( X %s, n = 6)
5 viik=1) M/ (mmol L71) AUC/

(mg kg ™) 0 min 15 min 30 min 60 min 120 min (mmol min L)
Xof HEt — 7.83+1.08 11.95+2.67 11.134+0.71 10.27%1.52 5.82+1.02 1125.00+ 99.42
et - 29.40+4.08 33.30+0.00 33.30+0.00 33.30+0.00 32.10+2.04 3930.75+ 87.34™
ATM50 50 25.08+6.19 33.30+0.00 32.98+0.65 32.63+1.35 30.73%£3.55 3819.384+-201.37
ATM100 100 20.28+3.90 33.084+0.45 33.10+0.40 26.70+2.98 19.15+2.02 3168.94 £ 177.79%#
ATM200 200 16.06£6.69 28.14+7.31 31.98%£2.95 27.68+3.76 27.32+5.98 3327.30£361.29%4
ATM400 400 9.30+3.56 20.57+1.88 26.07*£1.62 21.20+131 16.37%£0.95 2409.75+ 53.69*##aaab

B2 L : " P<<0.001: SRR ELE: #P<0.01 ##P<0.001; 5 ATM50 4lLh#: P<<0.05 *3P<<0.001: 5 ATM100 4 H#: PP<<0.05
P < 0.001 vs control gourp; #P <0.01 *#P <0.001 vs model group; 2P < 0.05 2P < 0.001 vs ATM50 group; PP < 0.05 vs ATM100 group

R7 ATM 3 db/db NERFFAL S IPITT BRI (X £5)
Table 7 Effect of ATM on IPITT endpoints of db/db mice ( X %s)
55 &/ I HE/ (mmol L71) AUC/
(mg kg ™) 0 min 15 min 30 min 60 min 120 min (mmol min L)

Xof HEt — 8.65+099 6.95+1.07 6.27%x 117 6.20+1.22 4.62+041 727.63x 73.68
Y - 31.26+2.84 33.30+£0.00 31.96+ 1.88 31.90+2.61 32.46+1.15 386235+ 165.16™"
ATM50 50 27.05+5.94 29.88+3.96 3043+ 341 30.68+3.04 28.13+4.89 3559.69+ 424.71
ATM100 100 17.18+8.79 26.08+7.99 28.28+ 574 28.30+5.82 18.40+6.56 2981.63+ 606.17%
ATM200 200 24.02+8.88 22.36+8.81 16.14+10.07 14.32+9.31 15.76%8.92 1995.90+1 070.55%
ATM400 400 9.63+3.10 17.10+5.44 16.07+ 4.37 12.83+1.47 11.03+0.81 1598.75+ 260.77##aab

5 A P<<0.001; SHRIAIE:: *P<<0.05 *P<0.01 #*P<0.001; L5 ATMS0 41Lh%: 2P<<0.05 #2P<0.001; L ATM100 4Lt

#: PP<0.05

P < 0.001 vs control gourp; *P<0.05 *#P<0.01 **P <0.001vsmodel group; 2P <0.05 2P < 0.001 vs ATM50 group; PP < 0.05 vs ATM100 group

3.4 ATM xp/MRIE TC. TG K FFA BIEI

Xt thge, AN TG. TC A1 FFA
KB EZEIE (P<0.01, B 1. SHEAALE,
% ATM 50 4141, Higx ATM AR /N A TG,
TC /K2 FF#(P<<0.05), ATM400 415 ATM200
HANRM FRFA AKCFRBIRIAMILEZE FE (P<
0.05). #t—L#kT ATM ZFIE4HmXTEL, R
ATM400 /MR TG. TC K FFA 7K F4 ATM50
4H I FR (P<<0.05), TG. FFA KV ATM100
H 22 T % (P<<0.05). ATM200 41N TC. FFA
KL ATMB0 4H 5 2% T % (P<<0.05),
35 ATM xf/\FR AT AR & B At B E H =20

ER (B 2) Ay W R AN RO AR DN,
DIy, MR gl /s R AE AR AR, D ]
DLZT 35 A (8] 2 SUIRAM A . ATM F7E R8I0, /I BROFF
PRSI, VIR, 208 A0 [/ 2 SCR A
WD (HSFE ATM TG /N RTS8

RAML G =25 . SEBEAIE, ATM %7
2N R R B E N (P<0.05). iXFR
ATM T]BeAEH T IRAE, ATV BRI S B 2L 4, (H
AREFEURAE sORTT M, (ERRATAR I K.
3.6 ATM Xf/\FRAT AR K Bk B SO =20

X REZE /N B R0 B HE SR, BT L et
RO, AN (K 3). B/ BT AE4
H g SR AR, PR R K, RS
RAEME . ATMS0 ZH /N 5 i 2 v i AR 4
K, FEBEA A HES ) ZRL, (E k20 BB Y 2 3 %
ATM100 ZH /)~ BRI G 25 e T AR B SR ), I i
THECD, KRR 2, HEFE ATMS0 HiFi; .
ATM200 /) T i AR RN, 2 i isb
SRR SS, T4 B R 2

Xof 2L /I B F B TR e I 40 o 2 A LA
HasE, BALTIAME (K 3). AN RS
WA, BNTRAENRZ, ikl . ATM50
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P < 0.05 vs control gourp; *P < 0.05 vs model group; 2P < 0.05vs
ATM50 group; PP < 0.05 vs ATM100 group, same as below

1 ATM 3t db/db /NRINSE TC TG K FFA RIS (X +s)
Fig. 1 Effects of ATM on TC, TG, and FFA of db/db mice
(X £s)

/NIRRT, By S v, (HR A
P A R R 2 48 52 . ATMI100 4/ 5B 320 e 5 il
By A AR >, NGRS 2 . ATM200 4/
BB S TR, R Sy I e AV T, 2V M ek
TSR O S SE G
3.7 ATM st/hRAFAES AMPK,. GLUT-4 #1 IRp
ERAFRIEHFN

LA, #RA/NRFEH AMPK,
GLUT-4 X IR & F R IE /K14 5. 3 F#{% (P <<0.05,
Bl 4), 1 ATM TG, BEEFIERDEEEM, /MR
JFAEH AMPK, GLUT-4 X IRB & [ RIBIZHH = -
38 MERHAFARREEZER

b ATM TR R ZEK, DNRFETFRIR
Wit B ATM50 ZH41, HoAtt ATM ZH/)N B H 3
AFERMBETAE DL, A ATM100 4/ KI8T
FN 16.67%, ATM200 H/NRAET-F A 33.3%,
ATMA400 ZH/NERAET 3N 50.0%, F AT IL/N R
WA ATM SR &SR EAEH . JEH
T TS [ ) SiE K B0 T2 48
4 e

IAERTE & RIEIRTTER . PUME . Ui s
7 T I ML A AS T R N2 908 S AR 1 18L&
S AT EMERW LR B AE T TH T RO 2R .
HRATAEY) ATM 0] DUERT T T 8 o 4 B 1) ARX
AR, SRS B RRANMEEAL, (R RS
W, AR TFIEIT 1 AR PRI, AR R %
HHHAT TIRABTSE, JFEUCRA T DA & 2480,
RE S H PR B AR AE 2R e 2 R SR o A Y

ot it ATM50
4 A
3 i *
o I
i e
HE .
52 F
S ;
1 :
o I e

R B ATM50 ATM100 ATM200 ATM400

ATM100 ATM200 ATM400

0.8 5

0.6 4

o
?ﬂﬁ #
E 0.4 4

=
0.2 L

o LEZzd k = .
X AR ATM50 ATM100 ATM200 ATM400

2 ATM xf db/db /NRAFAE R BRBEFREHISIAE (X )
Fig. 2 Effect of ATM on weight of liver and spleen of db/db mice ( X £s)
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Fig. 3 Effect of ATM on liver and islet morphology of db/db mice (HE, ><200)
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Fig. 4 Effect of ATM on protein expression of AMPK, GLUT-4, and IR in liver of db/db mice ( X £s)

C57BL/KsJ-db/db /NER, UESE T ATM A DL FEAIK
C57BL/KsJ-db/db /R4 S K. 2= IR I pE 7K
L BB F T, (HT R EAGE A ATM 200
mg/kg. ARSCIGHIM TAEAR, KT AR 4
J, FRET 4 MARFEHME, 25RRIED
RAAR B AR E RS ATM FIE N2 IE
FAOR, X5 2 F T 2 vl A i i 7 A0 AN B LR A4 o
B, ek mREREIR R T A e A — B Al
UESE, 75 RS T H0 e 40 R r A a8, AT
FHIPGTT K IPITT 53R IR, 1K Fir 8] )5,
AFFIEA/NR AUC T 2SI E 2. 31,

/IN BRI G 7 72 P 5 i B R AR PR R Be E ATM T
) 48 I T T A o ATM 5035 /)N SR JIE A
FIHLHI AT BEE T AMPK JEESRIEEI, MR &
GLUT-4 & IRB T HFRIEKN-, BEhNH % pEs ik iz
K B M 24k . 24 AMPK B ERISOEIS, LA
W LR ARG OS5 anhE S A R0 A 1 g 1y
BEE s, FHIFE ATP LR AU &R,
MR (GLUT-4 [ B3R RUpEEE A 1= A 129201,
W s R RATAEY TS iR AMPK 38 B
SRR M AR 7 FEF AR AR T2, 3 5 AR 7 4 AL
WU T E SRR AMPK 8 i G
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ANRISE TR By, BTt R SS. rir
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F- IR (A4 B PR UK (1 )IED, RMHE
i R SR ANMICHT B 2 55 7T e 15 5 E 2RI R A,
FEEERMIEIT ROR RPN, AT AR F AR [
EFIRL T IAERE ATM /RN Fase 2y
W, Ei KFIER ATM 1] SEEC NI BRI
EREAR . A, JER A AL 3= 229 IR AR
T 0, T AT A AT 4 I P Th R SR, 2
ATM PEHTAUAARRE, w0 T BT, BEI 1 0
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