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Abstract

Objective: To study the therapeutic effects of extraction from Polygonatum odoratum (EA-PAOA)
from Taishan on type 1 diabetes and the possible immunological mechanism. Methods: Diabetic
mouse models were established by repeated injection of small dosage of STZ. Mice were divided into
3 different groups according to different concentrations of EA-PAOA which were administrated by
intragastric. The control group was administrated the same volume saline by intragastric. Changes
of blood glucose, insulin were monitored from 1 to 4 weeks after administration. Changes of levels of
serum interferon y (IFN-y) and interleukin-4(IL-4) in diabetic mouse were tested with enzyme-
linked immunosorbent assay (ELISA) after administration. Finally, data were analyzed by statistic
method. Results: Levels of blood glucose were significantly lower after administration in all extrac-
tion groups than that in the model group (P < 0.05 - 0.01). Levels of insulin were significantly higher
after administration in all extraction groups than that in the model group (P < 0.01). In the peri-
pheral blood, CD4+ T cells were significantly decreased, whereas CD8+* T cells were significantly in-
creased (P < 0.01), and the ratio of CD4+/CD8* was significantly decreased (P < 0.05 - 0.01). Levels of
type 1 cytokine IFN-y were lower in each extraction groups than that in the model group, whereas
levels of type 2 cytokine IL-4 were significantly higher in each extraction groups than that in the
model group (P < 0.05 - 0.01). Conclusion: EA-PAOA can markedly decrease the blood glucose of the
in mice with diabetes. The mechanisms were probably related to regulating of T cell subsets.
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H 8 BFRER 1L EATR B ET £ 95 (EA-PAOA) ST IZLAE FR 7 /N B B % ITURE 1 FH B2 T BB B0 40 g S B 22 0L
FE: RAFEANERERER (STZ) 2 REH G FEH 1B REDBER, KRAME. F. 524
T B ST EA-PAOA, X IRAEBSHRHNEREK. FHAE1~4RS RN &4/ B ImEm
JR B F K I G SO 41 A ML CD4+ T4 M AICD8 T M bu ], SR P ik e 8 T B S5 56 (ELISA)
Ry i Th1 240 M H Fy TIME (FN-) I Th2 R 1A F B 40N R4 (IL-9)RE . BEHTHERS
WM. &R SEIHAME, LRASELREKFEERKEP<0.05~0.01); FRERKFUZEH
H(P < 0.01); 4 IMLCD4+T4H A L) & 3% BT CD8* T4 it Eb ) B3 F&K (P < 0.01), CD4+/CD8+ L4
B ERR(P < 0.01). IiEHTh1 R 40 f K FIFN-y £ 3 B (P < 0.05~0.01), T Th2E& N FIL-4 5%
FE(P < 0.05~0.01), &5it: RILFEATELHEIRIT R BRI 20 R /N RUIAE, FRERE/ER TR
Y9 PRI /N B TR B TP A% K Th1 BT Th2 2L 40 i (R Tk P i R HEH) .
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1. 58

| BB PRI R — 0 T 4R RO B 5 B MR, e RGTIE PR e & g A, 2 p 4
05 LA SR S BRI 2 X k2 . BEERBUNZ IR, R IR W B Z 7 BLR B S5 AR 1] -
HAT, BRI e EE RN T, A E BRI, A RITRO8 i JC 2R RIAE IO 2597 2R 4
KMPERIBLS], ol IR IR IT SRAEETI &I 257 . BATHE (HURAEE) F8 B, &H 20, ik
WA FEEF SRy« FLZ R BT 2 ME(EA-PAOA) LA — & I FF MFE . BRIMAR . 42 m 5 1155k,
P A B I FC R W LG B R Ve T8 3R (ST Z) 15 RO PR /0 SR AT B AR 1) 1 P (2], (H L S e =4
BURPGEA MG . STZ XSRS p A Rr 5 PERI RO R, 523 USR8 FH o) 32 IRORE PR sh A A
R F[2] [3]e I EATAHMKFR ARG, ASCEN I STZ F-2H) 1 AU R /N R,
TRITZR L KT 2 B EA-PAOA XHHE PRI /N IR R FH K S AL EE o

2. 5 HE
21. A EERR

AT, AT AR, BRSO R R 56 2R (STZ) (Sigma A #]), /N IFN-y F1 IL-4 ELISA
R (3£ E eBioscience A l), #E S E U o BRI S (i e ERHE A A

DOI: 10.12677/acm.2017.74043 259 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2017.74043
http://creativecommons.org/licenses/by/4.0/

M 5

2.2. EENER

4L (Aria 11, BD A #]), Touch MUBEAX (% 5 2 &), BEb#{X (Tecan Infinite F200/M200 £, #i 1),
iR R AN (RE-52AA B, g THEAR).

2.3. MR
C57BL/6 /MR, HEPE, 50 H, 8w Wk mt4Ei@E FIHE A FlH2t) .
2.4, 3k

2.4.1. RULWEAZERER
B BT, P mi)E, Lh30%Z B IHIREE 24 h, G4 IS E, Wk RINGER B 28, 15
RO, TR TR RIRE, BArh sy o 5 FH wi C ) 1 T 75 R B VA WL

2.4.2. YRR R 534H

¥ 50 H 8 w kg BRI BEE C57BLI6 /INRBENL /S B L2, BF4H 10 HU/NR . IEEXTHRAL. BRI 7Y
Hy =GR, EF XA BRI MR AN 2 v, R /NN 0.1 mol/l Mk e
NG PR (PA 4.4)BCH1 B 0.4%HENIRVE T 22 (STZ)VE, 4% 40 mo/kg 7B AT IEIEES, R 1R, #4:5
A 25 W PRI AR Y . 29 AR5, IR H T R S M PR e B, EE 0.2 ml AR, BH 1K,
L4 SLERAR A RATZ 5 EA-PAOA 1) 1 g/kg AFERlIZE 258, JIHLS 5. 10 f5&, Rl EA-PAOA K
FIEZ(1 g/kg). EA-PAOA 7 E 4 (5 g/kg). EA-PAOA 7541 (10 g/kg) 7 il LLAEARER ) 0.2 mi #E4T #E
B, BH 1R, L4, RHFRMECIYLRARZR LR BEAYMC IR R 7.

243 M¥E. BRRFKR. THETEHE. ABRETFRA

A T JiR 5 2 B A DN« % 2 /0N B S 0 Sl 0 L B ik B 2 2 i, ShAS MR 1 BB PR AR ST
FEFEST STZ 72 /i), MUBERRE TR, HILZ A, 20, ZR=ZER. RA LU > 11.1 mmol/L
PAE 2 JH, RIEBRII[4].

RN € FRE T REMCRIL 1, KA Mo SRS OO AT oA . 24900 R H 2533 7%
BRI 1k, 5K,

CDA'T 24Ul CD8'T 4HH W AEAT M . HRHEHCIM 1 %, AFZ#PusE, HiA Rat-anti-mouse CD4 1 CD8
FHTFRIC 15 min, 20400 AR ACK 2241 15 min, A 1 ml 0.01M PBS, 3000 rpm &5.0» 5 min, JIA 300
pl PBS B, HEATH MG, 255 L& MERE bk A i) 7 o LE R

ELISA R 4nfi R 7= /N A IR BRIEECL, 85005 B8 M5, B-20°CIRAF. . o 2 Wt S 56
(Enzyme linked immuosorbent assay, ELISA)JIE % ZHbr A T4 3 y (interferon y, IFN-y) 1 F 401/ 3 4 (in-
terleukin 4, 1L-4)7KF, 454 77 v2:4% B A7) £ 1 BA F kAT .

2.44. Gt S

KHI SPSS 17.0 A REGTHAT M, SCER B SRR EZE (x + ), ZHIR] FLBCR F A R 37 72

8T, BAP <0.05 A% R HAGIHFE .

3. R

S H  H I R KT EE AR R 4 25 BRI (P < 0.05~0.01), JiE 5% 2R /KT U4 W & T =5 (P < 0.05), 4 fifd [A]
T IFN-y, SEIG2H B A 20 12 25 (P < 0.05~0.01) . 4 (K1~ 1L-4 SEEG2H B A2 20 2 2 Ft i (P < 0.05~0.01).
5 TR I BRI 45 SR L2 14
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Table 1. The effect of EA-PAOA on the blood glucose level of STZ mice (x s, mmol/L)
%% 1. EA-PAOA Xf&4H STZ /\FRIMEEK FBIFZA (X + s, mmol/L)

k)=
i Ea):0)
18 2 A 3 4

1B IR 5.94 +0.83 5.94 +0.77 5.95 +0.49 5.85+0.73 5.65 + 0.56

R 2350+ 1.34 24.26 +1.35 2455+1.18 24.80 + 1.44 25.18 +1.26
EA-PAOA 1G5 &4 23.63+2.78 18.48 + 2.41* 16.45 + 2.34% 14.30 + 1.92% 12.83 + 1.74%
EA-PAOA 5| &E4 23.18 £ 1.65 16.67 + 1.58" 13.76 + 2.01%# 11.78 + 1.02%# 10.15 + 0.75%
EA-PAOA &5 &E 4 23.71+281 17.17 + 2.93 15.28 + 2.62% 13.35 + 1.98% 11.74 + 1.26%

: *P<0.05, #P < 0.01 vs B4

Table 2. The effect of EA-PAOA on insulin in STZ mice (x £ s, mmol/L)

3% 2. EA-PAOA 3 &4H STZ INREEBZEAFMI(X + 5, mmol/L)

HEE
FE 25l
14 2 & 3 4

IEH XA 51.24 +10.92 52.45+9.19 52.37 +10.10 5243 + 10.06 52.16 + 10.55

FERI 19.69 +5.71 19.71 +6.02 19.87 +5.93 19.72 £ 4,51 19.88 +5.32
EA-PAOA i &= 4 19.70 +5.67 44.62 + 11.51% 41.47 +12.71% 37.50 + 13.05% 36.50 + 13.22%
EA-PAOA Wi &EH 19.82 +5.79 46.59 + 12.16" 43.54 +11.62% 40.53 + 11.78% 3452 + 12.33%
EA-PAOA &5 &E4H 19.81 +5.68 47.02 + 11.92% 43.98 + 12.31% 40.99 + 11.53* 36.92 + 11.55%

VE: #P<0.01 vs BRI

Table 3. Comparation of peripheral blood T lymphocyte subsets in EA-PAOA group and model group (x £ s, %)
7% 3. EA-PACA 4HFIRBUHSNE M T LAAEIL BFAVEL AL (X £ 5, %)

R (n = 20)

EA-PAOA 41(n = 20)

CD4'T
64.13 £9.27

37.93+6.10%

CD8'T
32.24 £7.66

61.17 +5.47%

CD4'T/CD8'T
2.052 £0.722

0.672 +0.212*

H: #P<0.01vs B4

Table 4. The effect of EA-PAOA on the levels of serum cytokines IFN-y and IL-4 in STZ mice (x + s, mmol/L)
%< 4. EA-PAOA 31 & 4H STZ /MR MEBHBEE F IFN-y F1 1L-4 7K FEIEZNE (X £ s, mmol/L)

IFN-y IL-4

TEH X A 73.21£10.15 49.38 +£5.88
LRI 159.82 + 4,51 31.51+5.37

EA-PAOA i3I E41(1 g/kg) 137.43 £ 9.63" 39.52 + 6.35"

EA-PAOA 7t 89.38 + 7.74" 48.93 +10.19%

EA-PAOA 7t 54.57 + 5.64" 58.19 +5.33"

vE: *P <0.05, #P < 0.01 vs BHIZH
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4. ¥1ig

BEIRVE B 2 (STZ) 2 — PP & B WAHZE A&, Reie iRy B 40fL, REH B 4 HpE i N 3 308k &
FIRIA BRERT, TS EBORIR P, DI 2 TR R A 2215 % 2] [3]. AR STZ 155
RN N L BORE R, JEIE I AR 1L R AT 2 WA ST R O BE R AR T VR T R AT RE Y S g
TERIBLEE . 25 BEH (2 1), Bl ETZHEA-PAOA)RIK A SRR IRZHAR L, &A1 4/ B Ik
B PRAG, IESE R 2 A RE R IEER, (ARSI ZER AR, RARLETZHRE
BEAE R JC B B R AR . AASEER 25 558 2 WL, 2R AT 2 BB /)N BRI 2 2 PR A B, A
RS FACTFI RIS, SR 20X STZ SHE MR & g 8RR B — e AR fE A, 18 1 5 i
B IR T R B B FH [5]

Y G E 1 BUBE PRI 0 AL R R T AR, FURHIER Iy CDATT A CD8'T kI 4i i tE
5 DR S RS D JBR 5 4%, R BEVE RO R B B A, S BUBR B 2R I B IRE B Z [5] [6]. ANSLERZE K
B, 7EX IR AN R B4 A7 AE CDA'T 4t = . CD8'T 4ifiu% H ks> K CD4'/CD8'T 4ilfifd bt i
THE S E AL R I REAR R ;s M/E EA-PACA TilkbEE i) /N U4 I LA CD8™T 4 g W 4 &=,
CD4'/CD8'T W Lhf7 T F%, $&7~4 I CD4'/ICD8'T Affithfl L T §E S 5 T EA-PAOA YR JT /N BN R T
IE AL .

IEFHUAR S T bk A0 B A 18] 2 AH LA FHAE G AL I % D RE o AR 2018 i 4 i DX 7~ AN [+
CDA™T kL 4H 43> Thi A1 Th2 WEEE[7] [8] [9]. Thi 4 i i i 43 WA 41 B IR F IFN-») F 1] Th2 41 ) Th &g
F AT DU I & A A0 i DA R R kR R B R N, KR p A B B AN R, R
FREE, {2k 1 BOREIRF I R AR IR, Th2 SHAREE 703 1L-4 #] Thl 003G, X i 4 i f 2 4R
PHER . AT R iEon, SHEAZM L, EA-PAOA %41 IFN- » &35 FRAK H 2 3U0H B 720t 1L-4
AKPEAFREE T B SRR, THaEiE . #El EA-PACA nIfgilid t7E Thl Al Th2 41
0T 487 i R AR T R PR A A B3 EA-PAOA A B AL M bE . BRE 2. M IFN-y F1 1L-4 /K48
Peas R I, R T e bRt RHE 5 o/kg 415 10 g/kg ZHELECTIE W] & 25 5, (H H At e br — M 0 2 B0 v )
HHSCR G TRAEH, RIS ERNAKBCR, AL RS e — 2 H AR
J7i B[] 2]

g LR, ZRl BT 2 M v A M S T, KRR T 1 BB SRR R TR, i B R #E
i B8 7 (EEE0 A, AT AT 1 B0 PR IR PRIR T -

E&WE

45 201510439096, 2015 4F[E K K FAE G218 .
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