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Preliminary Study on Effects and Mechanism of New Ecdysterone Derivative TAPA on Reducing Blood
Glucose

WANG Xiao-lin', LI Hong-wei', ZHANG Jing', TAN Zheng-huai’ (1.Chongqing ZEIN Pharmaceutical Limited
Company, Chongqing 400039, China; 2.Sichuan Academy of Chinese Medicine Sciences, Chengdu 610042,
China)

ABSTRACT OBIJECTIVE: To evaluate the effects of new ecdysterone derivative TAPA on reducing blood glucose, and to study
the mechanism preliminarily based on cell study. METHODS: Rats were randomly divided into normal control group, model
group, TAPA-1(1 mg/kg)group, TAPA-5(5 mg/kg) group, TAPA-25(25 mg/kg) group and rosiglitazone (2 mg/kg) group with 10
rats in each group. Type 2 diabete model was established in those groups except for normal control group. The latter 4 groups were
given relevant medicines intragastrically for consecutive 28 d. Food intake, body weight, water intake and random blood glucose
were determined every week; 2 h blood glucose concentration was determined following intragastric administration of glucose 5 h
after last administration to calculate AUC for investigation glucose tolerance. Insulin-resistant HepG2 cells were established, and ef-
fects of TAPA and rosiglitazone 1x10~° mol/L on incorporation rate of glucose in insulin-resistant HepG2 cells were evaluated by
*H-d-glucose incorporation test under the condition of 1x10™" mol/L and 1x10~" mol/L insulin. Islet B cell tumor cell line 3 (BTC3)
were randomly divided into blank control group, TAPA- I (1x107" mol/L)group, TAPA-1II (1x10~* mol/L) group, TAPA-II (1x
107° mol/L) group and gliclazide (1x107° mol/L) group. The content of insulin in cell was determined 24 h after incubation. RE-
SULTS: Compared with normal control group, food intake, body weight and water intake of medication groups had no significant
change; compared with model group, the level of blood glucose in medication group was decreased significantly at the end of ad-
ministration, and glucose tolerance was also decreased (P<<0.05). Hypoglycemic effect and glucose tolerance were positively corre-
lated with TAPA dose and administration medication. TAPA and rosiglitazone had no significant effect on the incorporation rate of
glucose in HepG2 cells, but significantly improved that of insulin-resistant HepG2 cells (P<<0.01). Compared with blank control
group, TAPA groups did not present any great effects on the secretion of insulin in BTC3 cells, and the secretion of insulin in 3
TC3 cells was increased significantly in gliclazide groups (P<<0.01). CONCLUSIONS: TAPA can decrease blood glucose in type 2
diabetes model rats and improve glucose tolerance; it also increases insulin sensitivity but dose not increase insulin secretion in vitro.
KEYWORDS Ecdysterone derivative; Type 2 diabetes mellitus; Blood glucose; Glucose tolerance; Insulin sensitivity; Insulin se-

cretion
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Fig1 Chemical structure of TAPA

1 8
1.1 s

7600 %1 4> { 4 L4 HT X ( H 48 Hitachi 23 7 ) ; JPS-3+7
T e 4 ot A AT A A (Fb 5 A e AR R
23 w)) s 4 A B EEAR Y (S5 1E Biorad A H] ) .

12 #R5iRF

TAPA (k3 A, 51 PO B 250 A BR 2 w) [ i, it
100305, 4fifF : 98.5% ) ; B 4 H1 F A - (R AR I B DR ez i 24
T A BR L HES: 10070165, BUA% : A F 4.0 mg) ; BENR (2 R
(STZ, 3¢ [ Sigma 23 vl ) s Fas iR (LA R e fb i), it
20041102) s #rE R 4 (FE PSAR 5T, b5 : 200309) 5 Tl
=G (TG & L A IE [ B (TC) i) & (Jb st b A B 22 1 R
RN BRA L 5. 006304 ,0709061) 5 HH [ i (22 40K ) Ak,

FRHEE A BR 2N B L 50 20110106) 5 5% IH R 4 (b BT B i
FAEHARA BRTTAE A Wl A2, 445 : 20081006) 5 B T AR A
Ji % & (SE1E Lilly 28 7)) 3 °H-d-7 %54 ([ 5 7 REAF 23 B 42
B s k8 51550 R (R 2582 BT 25 80 50, 4it%5: 20130115,
Fkk 4 H 80 mg) .

1.3 ¥

Wistar KB, SPFZ, @ , 5Tt 180~200 g, f P45 i =
R B S IR, B AR IES : SCXK()1])2008-19,

TEZD 20144555 25 45 45 1]

1.4 ¢RAf

HepG2 41 A1k & BAN IR 4M A 52 3(BTC3) A ik 34 iy
PREERF K2 s hoO A 5 77 2 B
2 FHik
2.1 TAPAX 2 BUHERFREI K R PR
2.1.1 2 ORI R A 7 o BROK R 100 1, BEHLS K
IEF I (n=10) FIF G2 (n=90) . FENGLHLA T N5 ikt
(&M 15 g HHE EE 4 g B3R 1 g R 5 g FER AR 75 g)
8 JAl, IEH X HE AL K R4S TS m L abin k. 7645 T AR 1kt
28 dIFEEANEEK 16 h 5, M2 L TG A1 TC, B AR & T 1E 8
X HEZH 518 20 % 1) R SR 87 2 TR PRI TY . i B A%
B G R BUTESE AR K 24 h 5 I I 11 51 45 2 STZ 25 mg/kg 1
U, A 72 ho e I mos R B, BEAL MM KX F 11 mmol/L
4K BRURI Ay AR B )
2.1.2 Syd S o2 . AR TG 2 OB PRI TR BR B AL
A3 541, BIFERIZ  TAPA-141(1 mg/kg) . TAPA-541(5 mg/kg)
TAPA-25 41 (25 mg/kg) LA K B 5 51T (2 mg/kg) , B4 10 2,
JE ARG, K HE B M2 LK, 142 4
Jilo TEH G RRZH ISR 2 R FRE 7 S AR i 25 1R K .
2.1.3 KGDUFR bR 2 2 I A SR AR R PR
L POK I DA AL A& LR . KRR IS 1 hill @ 4%
AR BT T B, B AS B RAR K 4 b VE A 2 g/ke,
o TFHE B RS 0.0.5. 1.2 h(RTEIHFZE £ 2 h Y Ik
e FE L IR (F) BY SR A, 005 XAV JBE , 1 L A - i) by
X FIHFL(AUC)
2.2 TAPAXIFE S EHRIER MM
2.2.1  HepG2 i Jh 5 ZHCHUE A () F ST o R =g MR BE o 5
A5 R 97 2 2 T HepG2 41 i A4 il 15 FHCHTRE RO, g
HepG2 40 L B S (AR50 2% /N4 I3 DMEM 14 1
W BRI 1< 1054 FLEERN T 24 LIS FEAR | 200G BE 5 FAS
Tr/NAS LS ) DMEM B3 32 V6 U4 2 U0, A 1 mU e i 9 5
A BT 510" mol/L AR & Z B IR (NS K&
SXTIE) F 37 C 5% COIEFAATIFE 16 h, A TR M
FEFRWE T 1R, 3220 min, 7275 5x107" mol/L JiR % R 5 IR il
FRE Y HepG2 4 JIBR A AR T I I, S5 J0 5 28 5 % Y v 9
T RIFR AT B, 000 P 40 L 4 ot 1 2% e
222 54 RIS R 64, Blas IR | aS F iE
2H . TAPA-M 4 (3555 W £ 1x107° mol/L TAPA (RS FIZi 2 ) |
TAPA-C 4 (5351 & 1x10° mol/L TAPA (% BE 4 il 2 ) Fil %
& 41 -M ZH (3535 W& 110 ° mol/L % 4% 41 J) f 455 751 41 i
2H) B M HIER-C 41 (5538 1x107° mol/L B 48 51 i iy it I
ML)
2.2.3  KrNFERR. SR H-d-E M5 A S50 Chr 0 200 it i) 2
B AR ) T A0 1l 5 2R AURRE " AR B B
(4334 13107 mol/L #1110~ mol/L) T , Ml 5E “2.2.2” Wi T 4
R ol R kY e YNE

FLRERAE A TR U B3 <2.2.27 0 R S0 4N A B /N
L7 A9 DMEM 555345 (1 ml/AL) , F 37 °C 5% CO.51F T Wil
H 0.5 h, A H-d-# %5k (1.3 pCi/mD I 2 h, In A VKA i
PR AR 2% i DR PR TR AN A LA 2 0k 2 ) . AL 20% KOH 0.5

China Pharmacy 2014 Vol. 25 No. 45 - 4253 -



ml R e 2 A v B 100 pl 240 i v, R
2 DL RN RS R A R 8 CREA TR R 2 R BT
3000 r/min(Z.0024% 15 em) &0 5 min Ji5 3525 I, B UTHE
Wy O 50 (81 2 I R B K 2 em B AR (R 5 nhise) L U
4CR A IR T 4 CIv CEEEFEDES 41k, 363 ho A5 1840
HET 5 BT 10 mil BRI I E O 8. AR A H-d-7%
T LU 200 RO Rl A R 1140 B 1 Tk RO D A Sk, W]
T H-d- A R 48 AR B mmol - g (Pro)/he 2430
R FEBE B A = BRI P8 (epm) /[ H-d- i 2 0
1Y LU TSR (B/mumol ) < 240 e il ik 1) 28 10 S0k B (/L ) < 4t
B BUATR (mD) <R 7 I a] (h) ]
2.3 BREEREMAR
23.1 S5 RS NG A AL, 254
{35 34 TAPA 2 54851554540, Bl TAPA- T 4(1x10™"° mol/L) .
TAPA-TT 21 (1x10* mol/L) , TAPA- T 4 (1x10~° mol/L) . % 4/l
FERRLH (1x107° mol/L) .
2.3.2 KrNFEFR . FFRTC3 AUMEEFP T 24 FLAk , 2B K 3 d R 2m
Ji150 % fil A J5 L 6 2.3. 17350 42 4% AR Y B BESRI, B S
24 h, BEFLICL00 pl HHBRGIN B 5 28 5 4k
24 HiEAIE

IRIGZE B PUx + s FOR, 48 SPSS 13.0 8 AF -7 G040 .
WA 2L 1) B AR ) e A6, 22 40 1) LR 224341 P<<0.05
FREFHAAGI¥E L.
3 R
3.1 PBEHEER
311 @pigh . KRG g E X STZ A5, #533h¥
FET, A HAE AR FREE T BEH LIRS T 11 mmol/L, 4 53 1
K EBEHL A = T 11 mmol/L , 2 2 FRUHH b K R Rl
LTS
312 FAKRBER AR AYOKRENEL, SRR
KA STZ TG, R E B MR AOK 55 155 % IR Z
R 2E RG24 L (P>0.05), LA RRIELZ AR
Ja , R R AT RS N[ 45 25 (263.1 £ 17.7) g, 452528 d )5
(289.1+20.0) g] , (HAZGAH R AEE R AE YOk S
PRI P 25 S R GE 240 L (P>0.05) .
313 UK RIMA KA, 5 IE R R IR A, By
2H KRR I B e B Y TR, 25 s B SRt L (P<
0.05), SRIRIL LLEL, 45 25 41 KRR 24 4 J8) s L g vk J3 1
B FEAIC, 22 5 BT G i 5 L (P<<0.05) . TAPA-25 41 KR
TELR R, R B 5 20 4% G A 20 L 22 S B e 24 8 L
(P>0.05); HABTELRZ] 1 JHJe , MR 5wk BH 52 T, UEEH TA-
PA-25 ZH R R 5 0 46 S B ZHAH 24 . TAPA-1 4 AE 2525 4 )
J5 IR 3 IR S8 R AIK ; TAPA-5 20 75 45 2 3 JEl U I W vk 35 B g
A, IR YRR RN 2525 4 T8 5 T TAPA-25 21 7E25 25 1 8 I b
e PR AH S B AIG, AR RN A 25 4 )85 o 485 , TAPA #5571 &
ZH K B IR B 0] E e 22 S TC S T2 L (P>0.05) . Ik
AL DL, TAPA (R IR 5 2 24 70) 42 B ] S22 0 AE OG5 3 b
1o SRR FH DR - 2H K BRI B P L3R L

- 4254 - China Pharmacy 2014 Vol. 25 No. 45

®1 FHXRHMAERELLR (x+s5,n=10)
Tab 1 Comparison of blood glucose concentration of rats in
each group (¥ £s,n=10)
IR , mmol/L

kbl

NeEr MHUE G BH3E B4R
EHGIEA 78409  77+14  79+12  79+1.1 80+12
RIZH 166161 165+7.5° 153+7.0" 17.1£8.0" 134£47
TAPA-14H 17659 14066 156173 155+80  10.5+4.2°
TAPA-54]  164+6.1 13448 114£3.1 105+1.0° 99+1.0°
TAPA2541 161460 93+39" 93+16° 107+18  95+1.5
PRI 171464 103+15°  93+28° 104+25°  94+20°

EHAEH R BRLH L P<<0.01 5 SBERIZH HhAS . P<<0.05

vs. normal control group: “P<<0.01; vs. model group:"P<<0.05
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0.05), A 252 ] 22 5 LGE 24T L P>0.05) o A 4K SR Hit
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F2 BHXRBETHELLE (x£s,n=10)
Tab 2 Comparison of glucose tolerance of rats in each group
(x£s,n=10)

p MR , mmol/L AUC,
4151

0Oh 0.5h lh 2h mmol-h/L
EHARA 75+1.6  69+1.1% 89+20° 85+1.7° 23.8+2.8%
L 103445 140+53 140462 125+45 39.4+99
TAPA-14H 8618 100+3.1 112+38 9.6+17 303%6.0°
TAPA-5%4H 79+15 106+26 105+29 9.0£33  29.5+6.0°
TAPA-254]  80+16 107+27 100£26 9.6+28 29.6+59°
BRGIHZA  9.0+2.0 11.1+3.1 104+23  9.6+24 308+53"

SRERIZ e *P<<0.05,#P<<0.01

vs. model group:"P<<0.05,"P<<0.01
3.2 TAPAXFR B EHBERSM

il 1% R AT HepG2 25 B RN MU 21 (1 T 2 4B ACRTEAR
I e £ 23 98 BIG 2 (1 ou) B e 20 (P<<0.01) , 156
LT 248 iy A= e 8 ZEACHL L AR ) 5 i A TAPA 555 4% 51 il
YOG RE AN AL 20 5 R in A 25 W 17 %) BR AN B 2 A A A B AR TG 2
F 225 (P>0.05) , W] TAPA 5 %' 4% 41 i 24 JC ) 384 1B 1 &% 43
AR FH X T ) B2 ) 25 BB N SR TTRE N 5 T A TA-
PA 55 2 41 i (RO ASS TR A1 L ZE (4 BT A R 48 AR A 259 (1)
R TR 240 Jif 4 W25 4R 2 (P<<0.01) , JILA TAPA 511 A B 4% 511 i
AR TR A48 2L %) A % B 4B R0 W 3 25 % (P>0.05) , LI
TAPA 5 % k& 51| i 244G 19 55 RIS BOVE T, HL =38 4 T 5 B A
M, BHAMBA B AR LA L 3.
3.3 TAPAXIBTCS ZHAERE B EEMAI N

M8 51 48 g o — AR RS 11 MR I 24, 3 B 5 )3 e
3R A0 R FERE AR . ZE AR 11.1 mmol/L (1)
ST, s PO R LR, A6 40 AR BH LB R BT C 3 A fif
A HIVE T 5 1< 107"~ 1x10~° mol/L ¥k & 5 il 4 4 TA-
PA XFBTC3 2t fr) ok 5 R RS BOIC A (i 5, 525 1 %] R G
82255 0] TAPA JCHIUBE & 3 70 IVE T o 25 2 200 1 i
ERECE LA L% 4.

HEZG 20144855 25 4555 45



*®3 BAMMOBEEEBANEILE (¥ s, mmol-g(Pro)/h,
n=10)
Tab 3 Comparison of incorporation amount of glucose in
each group cell(x +s,mmol-g(Pro) /h,n=10)
Jig % e, mol/L

Eikl| 1x10°° 1x107
25 UM HR AL 297+1.8 40.9+3.0
75 FRRALA 241414 33.8+23"
TAPA-C4 293+15 40.5+2.5
%1% 51 -C 41 29.8+2.0 41.1£3.1
TAPA-M 41 262+15" 38.9+26"
%S E-M 2L 265+19* 39.9+23"

X IR LA - * P<<0.01; SREAAH I L3 - 'P<<0.01
vs. control cell: “P<<0.01; vs. model cell:"P<<0.01
T4 HEAMMMEDSEBRRELR(x+s,n=10)

Tab 4 Comparison of insulin secretion in each group cell

(¥+s,n=10)

45 2R E , mol/L [ F R, pou/ml
75 R IR AL 91.1+125
B il 1x10°° 14.1+15.9*
TAPA- 1 41 1x107" 88.9+12.1
TAPA- T4 1x107 86.7+11.2
TAPA-TT4H 1x10°° 85.8+12.0

s xR HuAs . *P<<0.01

vs. blank control group: “P<<0.01
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