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?ﬁ]' B OAMRBET AT EAE SRR R e E AR R B AR R AR AR LIRS R AR R R BAL S R S

ELAEBE A (B e FAK P A F A ek xR F R F 4. AR W R R i ) RO R R UG ) R
% .2 M f # (Fasting blood-glucose, FBG), f & # & % (Serum insulin, INS), & & # & B ( Alanine
aminotransferase, ALT) #e JUEF (Creatinine, Cr) , 3+ | & B |, B 28 22 49 # & AL 4 3 4L B (Superoxidase dismutase,
SOD) , & = & (Malondialdehyde, MDA) #= 4 k. - Ak it &, 4 B (Glutathione peroxidase, GSH-PX), s & % & % & ¥
o, BREN BT FRGEARE LB DR FBG #47: 7 . & TR FRAE KRB D RKEGE R KA
INS &% ;A& ALT #= Cr A BAT B P MDA 4 %;423 SOD #= GSH-PX &4, 6 — 2 £2 B 4% & 48 fom b Roed %
EAR, B, MR R THRREEER5 ARG DR BTG, AERINE TSR ERSE S LA RN

WE R AR SR X
e DR BAK; BREAR; BBAER; WAKKER
FESEE TS201.6 XEHE 1007-4333(2019)07-0097-07 XEkbRER A

Hypoglycemic effect of physalins leaf tea on
diabetic mice induced by alloxan

LIU Zhizong', QIAO Yuanhong', WANG Xiaowen'* , CHEN Feng’
(1. College of Food Science and Engineering, Shanxi Agricultural University, Taigu 030801, China;

2. Department of Food Nutrition and Packaging Sciences, Clemson University, Clemson 29634, USA)

Abstract To investigate the effect of physalins leaf tea on diabetic mice, a total of 75 male Kunming mice were
randomly divided into five groups,which were model group, low-dose physalins leaf tea treatment group (0.5 g/kg) .,
middle-dose group (1.0 g/kg) ,high-dose group (2.0 g/kg) . positive control group with acarbose treatment. Diabetes
in mice was induced by alloxan,and self-made physalins leaf tea was administrated through intragastric administration
for 14 days. After 14 day treatment, the body weight of mice was measured. The content of FBG, INS, ALT,and Cr in
serum, activity of SOD and GSH-Px, and content of MDA in liver and kidney were determined. And the immune organ
index of diabetic mice was evaluated. The results showed that: FGB in diabetic mice were reduced by physalins leaf
tea; compared with the model group.,the body weight and INS content of mice in physalins leaf tea (1.0 and 2.0 g/kg)
groups were obviously increased. The ALT and Cr levels in serum were significantly decreased;in the liver and kidney,
the MDA content were significantly decreased and the activity of SOD and GSH-PX were significantly increased, the
immunity of diabetic mice could be promoted by physalins leaf tea. In conclusion, physalins leaf tea could effectively
lower the blood sugar lever of mice induced by alloxan. The potential mechanisms of reducing blood sugar were
associated with its improving the insulin secretion and antioxidant ability.

Keywords mice; diabetes; physalins leaf tea; hypoglycemic effect; antioxidation
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fig 3% (Physalis alkekengi 1. var. franchetii
(Mast) Makino) SR HE AT 28 | 21 I 3R A4 4 4T %5,
KRR i 22 AR AR FAAE Y  HORCR IR &, Al
VEAK R 5 15 =5 3 23 o #i R 18] H) 730 97 iz ok, b B
R W IR R E I ORI IR R G GE R
. U BT R W R B B R B
958 ek XA RN B L i 5 22 b A B AL n) R
SEUIBIE I R B TR IR A R X D A E 1 S 1Y
PR /0N B I W 9 R AT 2 R AR AR S TR i
AT LA il SR BB B /1N BRAY S5 6 5 BEORE AR L a0
PRSI SR EE L 980 TROK B AR DB R K i e R
A —E MR

A rh A AR B R SR B B R B
PR BT B bR S 2 Y . ERRREN N
R H I b 43 B M 6 Fh AL G, 23 il O BT B
R AR B R -T-O- A B ME 1T (A B R -3-O- R 2 M T
Ly 2 1y Sz 2O A LR R 3R L i — 20 B SEUE SE R
RAE T B O R ST 2 500 S SR o i e % B
B0 W RS VE T . o dok S5 BIE9E T R K i AR
WER AT A e X 955 A 20 o T A T TR I
FERWAE RS REULHRELEY. K
1717 7R FH R 3% o e AW B 7 i O e i i 9 4t 0
AR 256 UL TR - i) ol R S P 2% AT 5 HL ) Y e
WE AR PR /0 Bl A I AR 1 1 5 LS00 H R 2 1 O i o —
ol 1 49 1) 23 RE PR K

1 BT

1.1 R

P J 2 R 3R R @ Ll P A KR T PE R LR
SR I b, B 25 AR 52 86 23 56 0 1 A% 1 B I im
R R s o e R N R, R 18 ~
22 g, M ILVE BE R R 2 sh B S 50 vh o 4 it

FEAFA - DU WS E , Sigma A ] 5 B S R
FEH B 2 R A A B ) 5 i 49 8 (GLUD K7 &, b
o A Ak 28 I PR R A B A |5 /N BUBE B 3 (INS)
it B B 2 A TR R) & L b st A W H R B SR T s 4
P2 il CAL T 3500 & afi L R WILIF (Co) k7 £, #
A A I AL il (SOD) I3 &, 9 Z #E (MDA 3 7
LA B H KOS ALY (GSH-PXO MR &, B 5t it
TR W) AR B 5 5 A 3R] 34 A B 4t
1.2 RWHE
1.2.1 BETFHE

SR AT RS W B TR

1.2.2 BRETRFDHE

PRI il 5 1 R S i 2% 100 g, HT 50 4%k J#5 119
RIS 3 IR IR IK L My = Ve 43 51K
1:20,1:20F1: 10,3 wiZHEATE 435K 20,20
110 min, 20 A ok v 7 T TR BIE A gL A
If 3 Wi, T 65 CHEM 4 %] 100 mL, BPFH
1 g/mL A5 . 2 M R K (121 °C, 20 min) J&
#Hs
1.2.3 M oaRBRHERNES

NIRRT A & AN EE K 24 hy — PRI s 1 49
VU BEIE 200 mg/kg (RH , &L 72 h J5, HEE A
ARK 12 b, i FH ot B G 0 3 ) I 0N B i
B BB EAE 11. 1~25. 0 mmol/L 19 75 H B IR
5 /NS BEAIL 2 5 2 L 4% 2 T I B (R 0 ¥ TE 53
SR L (P>0.05), R AR A BER KT K,
IR 10 mL/kg (RTE s BRI M54, 1 KUE H IR K
M2 1R ARR A B R 45 0.5 g/kg 1K
H PR 1.0 g/kg RE, mREL 2.0 g/kg 1k
s PHPEXT IR AL . B R HEH 0. 02 g/ L BB B K
W1 R 10 mL/kg R, FEHS 0 KA
5K 9 R.H 14 R, Al AHRALE 3,4,4,4
HORWAB AT 12 h ZEEAREIK G RIRA LG 2 h,
/N BUIR HE B 1M, 3 000 r/min &0 10 min J5 #E47 1M
AR AR /D RGESEE 14 K. g )/
BLH HI R B ROK, B R FR R L OC sk BB B R IR
KL,
1.2.4 4740

FBG . # 2 (GLU) 3 77 & K 5 INS: /)N B
R (INS) ELISA A I i 7 & & M 5 7% ALT.
Cr.JiF . F 4141 SOD . MDA #il GSH-PX. % Fg it
AR ) TR IR A T ) I E

TRUAL U i 1 DR s /0> B A e R A R 43 531 3 5
i) i 50 LI
1.3 HIBHITHH

K DPS 6.5 8. W R I 20 A
Student’s t KB G Mr - G5 R LA v 45 FoR,

2 HRE5SH

R Ao R G 00 P A P 25 o R R /N SRR £
Wi o 45 5 UL 1. MR AL/ RO T B A I 3 AR A Bl
A DRI () Y AE G, 3 4 IR A I 25 Ak B ) /N B M R
WR IS HEE A 9 R 14 KORIETI .
H 1 i 2 69 /0 B A T R R 2 9 2 (P<<0. 05)
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1 BEMHFZEBEXMERRBNREENZ I
Table 1 Effect of physalins leaf tea on the body weight change of

diabetic mice after intragastric administration g
20 51 EUSN %5 K 59K W14 R
Group The 0 day The fifth day The ninth day The fourteenth day
LA 21 20.13+1.18 20.46+2. 82 20.8040. 62 20.93+1. 60
Model group
PR 3 I 5% (1D 19.86+2.95 20. 7441, 49 21.16+1.54 22.0642.37
Low-dose physalins leaf tea group
R 2k () 19.97+2.27  21.42+3.02 23.27+0.83 * 25.11+1.27 *a

Middle-dose physalins leaf tea group
(rE AP C=D) 19.94+1.4 22.0742.38 24.414+1.78 *a 26.274+1.57 *A
High-dose physalins leaf tea group

B I b 20.04+2. 64 22.314+3. 37 24.6041.82 %a 26.434+1.77 %A

Acarbose group

T SBOMA HE, « F£oR P<<0.05; 55 0 K H,a #R P<<0.05,A %R P<0.01,
Note: Compared with the model group, ¥ P<C0. 05; Compared with the 0 day group, a P<C0.05 and A P<C0. 01.

AR AN 2 AR T 25 (1. O #1 2.0 g/ke) AR IFR—E BB RN OCHR . BI%E 14 KRR
ATAT A EARE PR /N R A 2% ey 770 e 2 U 18 A ILBE (X 7. 68 mmol/L, 22

3 2o 0 2 B R A D R I R X R RO /B SRR (P <C0. 01) 3 5 B RL A e AL 22 S A I
25 B ML (FBG) & B2 . 45 2R W3R 2. BEE T W (P<20. 01) , 5 BT i 4 10y e A8 SR A 25 U B iR 2K
R ) F) SE AL PRI S L PR B 4L FBG B Wi kE 2R R RO /0N B 23 v HBERE IR

FR2 BEMFEBEXNERF/NR FBC 2 EMN T
Table 2 Effect of physalins leaf tea on FBG content of diabetic mice after

intragastric administration mmol/L
2H 5 EAIPN %5 K B9 KR %14 K
Group The 0 day The fifth day The ninth day The fourteenth day
FE Y 25.37+0.36 25.12+3.73 25.34+2.02 25.53+4. 36
Model group
iR 3 4% () 25.4240.80  25.07£0.25 # 24,72+2.88 # 24.55£3.26 #
Low-dose physalins leaf tea group
iR H 2% () 25.37+1.02 19.8043.22 a 19.4044.63 a 18.66+2.32 xa
Middle-dose physalins leaf tea group
iR 2% 2% (D 25.47+1. 44 18.33£2.90 %xa  17.91+2.64 A 17.68+1.58 »xA
High-dose physalins leaf tea group
Fa] < 35k Hk 25.354+1.81  17.53+1.95 xA  17.4143.13 »xA 17.26+2.00 *xA

Acarbose group

T SRR LA, » Rom P<T0. 05, %x Fox P<<0. 01; G P M 20 L L # 3Rom P<C0.05; 555 0 Klt.a Fom P<<0. 05, A KR
P<0.01, T,
Note: Compared with the model group, * P<C0. 05 and *% P<C0. 01; Compared with the acarbose group, # P<C0. 05; Compared
with the 0 day, a P<C0.05 and A P<C0. 01. The same below.
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i AT/ BUBE B 2 ELISA G 8 59) £ 4G ) i 2%
I 25 X M PR /0N BRI 3 R B 28 (INS) 9 4 i 5% i
S5 UL 3¢ B A ) WIS ) A AE K, TR S - A% 4 A
PR /IS BRI T8 IN'S 326 7 38 s 45 25565 5 K, R 2%
2% e 700 2 2 XA PR 0N BRUBE B 3R A 5 ) 5 A A 2
Fede 22 5 B3 (P<<0. 05) 5 4R 2558 9 KL R 2%

Hh 751 S 2H 6 PR /N BRUBE 5 2R R ) 5 A R A L
SR E(P<0.05) s /255 14 RREM A
7RI o 21 X6 R /0N BRI B 3R 5 ) A A 4 L R
% SR 3 (P<T0. 01) . id B R 3% 25 nl g X B 1%
BAN ML A — & 118 & Ty g, I\ M i R 5 o W
e

x3 BEHFZESWERFBNR INS EENFIN
Table 3 Effect of physalins leaf tea on INS content of diabetic mice after

intragastric administration mIU/L
417 EUSR %5 K 59K 814 K
Group The 0 day The fifth day The ninth day The fourteenth day
i 3.10+0.92 3.0640.26 3.034+0.56 2.96+0.96
Model group
Fig 3 1 2% (1D 3.0340.92 5.30+2.41 ## 5.52+3.54 # 5.64+2.31 #£4
Low-dose physalins leaf tea group
Fig 3 2% (o) 3.0740. 84 11.5943.60 #a  12.11+3.53 xa 15.964+4.00 %A
Middle-dose physalins leal tea group
PR 3 2% GRD 2.98+1.09 15.2444.67 xa 15.4143.68 *A 16.3742.54 »xA
High-dose physalins leaf tea group
Fa] < 34k Al 3.0140.99 17.2641.20 A 17.4843.98 xA 17.8342.38 »xA

Acarbose group

T SR L. 4 X8 P<0.01, T,

Note: Compared with the acarbose group, ## P<C0.01. The same below.

3 o A A A G 0 R S P 235 R PR s /)N BT 2
Ui B R R, 45 R UL IR 1. R A A P LG
AL ALT B 25 45 25 i 1] f9 4E K i 28 17 b
fiX, B —E BN R, BREMREAEAS
BT e W 21 TG i 35 M 25 R (P=>0. 05) . S BRI AH
Fb o R 3% 255 v L Hp ) 2 38 RE R ICIF IE MDA
L1 SOD #l GSH-PX (43 77, Ut B g 3¢ n 4%
(1.0 F1 2.0 g/kg) A& 1S fin JiF 0k iy e Ak fi8 g, i 2D
JHFHIE £ 38 S A A 43

3 3 A A A b A 00 TR R 2% Xk PR /) B EF 2H
LU s, 25 WL E 2 TR R P AR
5 7] g 2H BT DA AT R v /s BRI L i Cr (P<<0. 05
8¢ P<<0. 01). B2 M 2% &, b 5f) &t 20 fE B A% B 0E
MDA & 3451 SOD #1 GSH-PX % 15% 77, 4 JH &% R
R o4 TC 3 25 5 (P>>0..05) , RN BRI 2%
(1.0 A1 2.0 g/kg) X B WA — & ORI TER .

ik W A2 e PE AR R e BT BT R IR i A X b

PR /IS B B 92 Ty BE 00 52 ), 45 2R LR 4. SR AU 20
FHEE R S 2% e 591 20 g R 0 3 T e (P<<
0.05) s BRI 45 & L b L I 50 o 28 /N BROAY I8 E 4
BB A A AR REN & Z R B E (P<
0.05), 5B RIEMH2ER AR E(P>0.05),
Ui B R 2K 2% RE — o AR b B OB PR i /D BUI
o 3% I HE

3 it it

Wl DR o 2 4t SR 2 A 8 Tk AR A Y b 2
— [ o PR B B (IDF) 309 7% . 2013 4F 2 Bk
20~79 % B B E BB 3,82 44, ARG B
N R 8. 3%, WiiEE] 2035 4R, b i B4l K
S48 5,92 /2R 10, 1% BRI A AN BUE AR
TR B PR B LI i T S TN Y AR I T
U URAR R, AR MR 24 4 R B T U L
BIER/NE AL, 2 302 K. BRI —Fh Z4F
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A FAKE) AT GBI HOR 2 Bl A B
P AN e PR PO BRI AR IR . ©A
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100+
80F
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40f

BN NG (U/mg)
ALT

20F

¥/(nmol/mg)
MDA

W

HUREIRFA] Sampling time

o) A AIZH Model group

TF 570 2 WY 1 06 R S5 R i 5 10 7 18 80 P It 418 i 44 A AR

B 1) A I AR S
—_ 300 I **A **A**A
=Y kA
g
= g
% 200 F
%2 |H I
g £ 1
5 100 /
:ﬂ ] 7 A %
oLEL 4 B A A Bl é\
T ot o S
r&iﬁgb‘ y;%;?;z\;\e\ ,%q/i:\‘\‘\ ,9%;\:\6\??
Q¥ F &\\e‘\ &\\e‘x o
BUFEIRFA] Sampling time
180
¥ 160¢
S of
2 10f
E‘?ﬁ B 100 HE
B % 80 g
E 60t
g 40
& 20 b=

HURERSR] Sampling time

FRAE T 25 5 7502 High—dose physalins green tea group

[ BRI 4H Low—dose physalins green tea group BEHE %) B (BT JROBE /K 57 ) 4H. Positive control group

I AR A5 4H Middle—dose physalins green tea group

E 1
Fig. 1

AR, 56 ) T 0 4 W s 7 DR /N BRUBSE R i
S ) R S 2% S IR 5 LT U W A PR /1 R
AR BRI SR AR . AR IE 45 SR B, i e o
ZS e SRR ARSI /0N BRUAG 25 W IR . AR 25
o 791 T A R I PR /N BRUAAR EE 1 B K L R AR v
J % 2 (INS) K-, BF5E 45 SR AR /R IR 3 200 F il 38
WA A B 4n e Zh T T — s VT .

i 15 2 0 A AR K R 51 ML ot A AR 2 A
P A ARG P 2 20 L S 3 AR N B 0 2 IR
5 M H I RRE Kt VR R B R D R e
i e A R A SR S 5N BB B 4
A e 5 43 W ) A2 B, R BUME B B L g1
SRR PR . U A M N LA = A AR A
FAR 240 B A A SN AR WO R AR, gk
fit 000 B 5% % PR, 58 57 HPLC-HRMS-SPE-NRM

B 4% I 25 3 4% PR 9 /N R BT 424} ALT(a) ,SOD(b) ,MDA(c), %1 GSH-PX(d) &) %
Effect of physalins leaf tea on ALT (a,),SOD (b),MDA (¢) and GSH-PX (d) in liver of diabetic mice

5B RIRR SR S BEAH P n] LA 2> B4 %E 45 b
esF sy AL G 10 P BT 2E 24 BRI 2 R 2L 7
ol 53 1 S 10 T 2l 4 1 6 2 T TR K AL Ak £ TR £ T AT
I A0 5 A 3 IR I 0 900 A AR T DL R R v R R
FECIRAE B RE 7 - DRI 9FE 00 1R A I i o T R A
FMBRIE A REMNEGY ., AOTE I, 5B
P B 25 | b o 2 B R R AIUIT 1B th MDA 1
T, Wi SOD A GSH-PX 7% 77, 6 B R 2% - 4%
AESE AL 19 BT A AL BE J7 0l id S AL S B 32 40
RE 2 R I 2% X /0 BROWE s = WA T B ML 2
— o AR LN TAR R il iy 2 B8 R
1 A KU 23 i 3 b AR E 5 S xR AR
BRI 18 i I L 25 2R R LR R B — E AR
JEE B v W DR /0N BRI 9 788 Ty RE 240 3 S A D) HE R I
A PR 4 A AUIS: B8 BIL A A5 755 ok — 2D BIF 5

]
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HUREIRFA] Sampling time HUREIRFA] Sampling time
I ZH Model group i3 H- 45 =7 4 High—dose physalins green tea group

[ FRIE M B 4H Low—dose physalins green tea group BEA: %) B (BT MK 757 ) 2H. Positive control group
- iR 3% i 55 Hh 3 i 4 Middle—dose physalins green tea group

2 BEHENERRBNREAL Cr(a),SOD(b),MDA(c)F1 GSH-PX(d) i Mg
Fig. 2 Effect of physalins leaf tea on Cr (a),SOD (b),MDA (¢) and GSH-PX (d) in kidney of diabetic mice

x4 BEHENBERFDREERBEREENZN

Table 4 Effect of physalins leaf tea on immune organ index of diabetic mice

21 5 P 4 B/ (g/kg) JIGLIE 48 B/ (g/kg)
Group Thymus index Spleen index
15 1.12+0. 40 2.70+0. 29
Model group
R J 2% (i 1.57+40.37 3.7140.23 »

Low-dose physalins leaf tea group

P& 3 2% () 1.9940. 30 4.622£0.39 *

Middle-dose physalins leaf tea group

[P AN =) 2.41£0.22 x ¢ 4.93+0.56 *

High-dose physalins leaf tea group

B 8 1.7740. 20 3.9840. 44

Acarbose group
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