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Effect of Zuoguiwan on Serum Related Indexes and Pancreatic PDX-1 Expression in
GDM Rats
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[ Abstract] Objective: To investigate the effect of maternal intervention of Zuoguiwan on the
improvement of serum and pancreatic index in rats of gestational diabetes mellitus(GDM ). Method: The GDM
pregnant rats were replicated by monogamous cage and introneal injection of streptozotocin (STZ). The pregnant
rats were randomly divided into normal group, model group, insulin group (20 U-kg"'), and low, medium and
high-dose Zuoguiwan groups (2.5,5.0,10.0 g-kg"'). The insulin group was given hypodermic injection of portal
winter insulin, all drug groups were respectively administrated with corrsponding drugs for 2 weeks, once a day.
Meanwhile, control group and model group were given physiological saline by gavage. After that, the levels of

serum insulin, fasting plasma glucose(FBG), tumor necrosis factor-a (TNF-«) , interleukin-6 (IL-6) and IL-8

[WFEBEE]  20200312(020)
[E€TB] EEKARBEIESTH (81903951) 5 LU v o = 24 2 v B Jy 718 24 1 i BB A% 1 BA 5 H (2018TD-004)
[E—1EE] EHRF, AR, N7 R0 B H Y BB R ITSY , E-mail : 1529971436@qq. com
[EEEE] A WA 00, W J7 AU 2 H Y B SE Rl 5, E-mail : zhourS8@sohu. com
<114 -



526 B4 19 ] HEXBAFZRS Vol. 26,No. 19
2020410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2020

were measured by enzyme-linked immunosorbent assay (ELISA) , protein and gene expression levels of
Pancreas-duodenal homologous box factor-1 (PDX-1) were respectively detected by Western blot and real-time
fluorescence quantitative polymerase chain reaction (Real-time PCR). Result: Compared with normal group,
FBG, TNF-«a and IL-6 levels of pregnant rats in model group increased significantly (P<0.01), the level of IL-8
increased uniformly (P<0.05), and serum insulin level, protein and gene expression levels of PDX-1 decreased
significantly (P<0.01). Compared with model group, FBG and serum IL-8 levels of pregnant rats in insulin
group were significantly lower (P<0.01), while serum insulin level, protein and gene expression levels of PDX-
1 increased significantly(P<0.01). FBG, IL-8, IL-6 and TNF-« levels in serum of pregnant rats in medium-dose
Zuoguiwan group decreased obviously, meanwhile serum insulin level, protein and gene expression levels of
PDX-1 increased significantly (P<0.01). Conclusion: Zuoguiwan may promote the secretion of insulin by
reducing the serum inflammatory factors in GDM rats, and at the same time up-regulate the expression of PDX-1

protein and gene, so as to restrain insulin resistance, reduce the damage of pancreatic cells and improve the

blood glucose of rats.
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wE,

U U W PR T T SR U T 1B Y (AT A 2
TR« AR ) T AR VB O T R B 7, P R A
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W % (STZ, 32 [# Sigma /A #l , it 5 990706) ; [ 4 Jik
B 0 S Lo R 7 (b D) 25 A R A L S
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SIS A i A 2U 2 N (Real-time PCR) Y
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S PR KA (AL 50 R — AL AR ) s TSY-B AU I (0,45 K
(RDZEYEIR AR AR A A o
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WE . AR KRB LAME M 2: 1 &80, v H R M B
R R Gk WK 8 2 24 LIRSS O K oK
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22 BT N TIEIRES 0 R4 BEHLELF
Tk KA RIS HOMESNIE R A, A A R T
ZRM H AR 12 h, BRIEF 4140, H A 22 Bl S B Ok
[ 714} W 8 5 STZ 45 mg-kg", #l 45 GDM 2 FL
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KB R I 4 BRI B , 2 BR GDM 1) TADPSG 2 Wi b
WS, 25 25 M >6.1 mmol-L", & J5 1 h [fi B>
10.0 mmol-L", 8{ % J5 2 h Il #%¥>8.5 mmol-L", ¥J fi
iy GDM A BT, S B A O 22 B 3 AR ) JR
GDM %2 R ¥ M 53 S e WA U2, [T A W i L, /2
FHAR R, T AR 3 KT iR, 45 4 43 5l
$i 10 mL-kg' B , 1E 5 41 RBL AL 41 5 B 45 T K
FRA R ERK, 22 H U4 e 2 8 i de N 5 3
A e TH AR A O R A, B R LAY 25 ) A Y T
NI PR 24 5 10 6.3 5, B Z2 05 LA L s 9 o
Moy 4% 2.5,5,10 gkg' I EHEE T4 BE RA
i 20 U-kg' B2 T {4, 100/, % 28 %5 25 5 4 IR 58
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231 KRE—MIEHUWE A2yt La im0
HRRWEE R JOKE RS  Ba /ME
2.3.2  ELISA kil K B 25 I8 i b | if 7 R & R L%
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HObE , B — MR AR B R AE K RO H IE RS K B 2SI
MBS T LA 10% 7K G 58T V5 I s 1 5 JRR e, 1
3= Bh ik B, B0 2 4% 8 em, 3 000 r-minT B L
20 min, 7> & ML o 4% 18 ELISA 3R 7] & Ui W1 45 4 3%
FRAE R I BRI R 3 R i
2.3.3 5 [ % B v (Western blot) 4 ) K B
MR LI PDX-1 8 M RIE  TUURS 16 RALIEZE
B, 20 B R BB R o B IR 41200 A RIPA 2L it ) 2]
W ,4°C,15000xg B0 5 min, BUEIE R . R HEBUAY
SR IR 40 UM SxER B RESE R, W KU
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1h, MA—$i(1:1000)4 °Cit# , ] TBST % it F
JI €2 B8 R BT PR 3, A Bt (1:3 000) , == R
A 30 min, i A FE K IE ¥ 3K, A ECL &L G ,
52, F Alpha 14 4b B R 45 4 #7 B bR 4k B9 K
FEAA .

2.3.4 Real-time PCR K il K B i 41 41 PDX-1
mRNA ) FRiE  KEBERAL SR E MR N &
vd B R AT B RNA $2 30, & 41 RNA FEACE T 2.0
&rh HddH,0 A E 12 L, T PCRAY | 65 °CH iR
5 min, B B UK ¥ H L K K I A 5xReaction
Buffer 4 wL, 10 mmol-L" dNTP Mix 2 pL, RiboLock
RNAase fil i 5 1 wL Al RevertAi M-MuLV 1% %% 5% fif§
1 wL, i& &), T Real-time PCR ¥ |- 42 °C {4 i
60 min, Z5 50 J5 80 °CAR IR 5 min K 1% 5 5 5% 1 ; $iik
71 15 BH 5 BT 1 Real-time PCR 2 W 1A & | it A9 18 4%
o, OB S5 R 95 cC TS M 10 min, 95 °CAE P 15 s,
60 °Cik K 60 s, 3 40 9 ¥ . R A 29k ROR
PDX-1 ) mRNA M X} R 5 & o 519 )7 51 iy ik I 3§
R AW BB A R A R R A R, 51 ) A
W1,

&1 PCR3I#F3
Table 1 Primer sequence of PCR

514 JPA(5'-3") K J& /bp

PDX-1 I-if AATCCACCAAAGCTCACGCG 237
Fif TCCACTTCATGCGACGGTTTT
B-actin  Eif TGCTATGTTGCCCTAGACTTCG 240

T GTTGGCATAGAGGTCTTTACGG

2.4 At SR SPSS 23.0 B M, T A
BHE H x+s FoR AN LB (K 5, AR LA
LSD J5 22 50 1, AH 5GP FL R IR HE LA, AN FF &
IEASE S A B AT IE S PR IE , L P<0.05 h 22 R A
gt X

3 &R

30 KRGS 5IEH 4 0, HAbg K
Rk 28 2R HENZL, H KRN
KRS ZFEBEART , LB Ak A 06 HLBLEL L T
S B, O B R SR T 4 B i A
ML T4 BB RARLERILLER EHRRL
W2 2RI BB D R BRORS ROk S
e B R BARNBMEANCE, B2 RAT G SE .
3.2 XRRZEE MBS 51 4 i B
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2H K B A I R TH S (P<0.01) ; SRR e #x
TEVEE 1,2 85, T4 TR 5 2 4 R B2 I i A i 3%
R AR (P<0.01) , 22 U3 S b 5] 4 21 A9 25 1R I b % B

F2 ERAXNKRZEMBEHZ (L, n=15)

FEAR, 22 55 A G122 3 X (P<0.05) 5 T4 R 5 FE 4l &
PRI BEHMWMILE, ER LG FE X,
k2,

Table 2 Effect of Zuoguiwan on FBG in serum of SD rats(x+s,n=15) mmol-L!
415 F /g ke! X 8} RS 3 K RS 9 K RS 16 K
EH - 4.1+0.7 4.5+0.6 4.4+0.4 3.9+0.6
LAY - 4.0+0.4 13.7£2.7 13.4+2.59 13.5+1.92
IRES 7 THE 3 209 4.3+0.6 14.542.0 7.4+2.79 6.942.4%
AL 2.5 3.8+0.7 15.5+3.52 11.7+2.6? 11.7+1.8?
5.0 4.1+0.6 13.7+£1.79 9.4+1.89 8.2+1.4%
10.0 4.0+0.6 13.242.02 10.3+2.42 10.6+2.22

IE: 5IEW A LEL, D P<0.05,2P<0.01; SRR H R, > P<0.05,9P<0.01; VKR 4 B8 U-kg! (K 3,41

3.3 X RBRME B E A sE 5 OE A R B
RYZH R BT R 3R K- B BRI (P<0.05) 5 5 15
RUL B, )& I B 28 21 e 22 U e rp o ) o 20
5 K 3 T (P<0.01) , 26 I AU 5] 2 20 JC W
225 1A R AL K A2 T Juh s 75 41 ) R
PiH#, 2R G FE L, W3,

3.4 XPRRIMERERTFRHEmE  S5IEF4 K,
LAY 20 R BRIl 3 R P P F TNF-a 2 IL-6 K3k W 3%
FHiE (P<0.01) ,1L-8 W i /&1 (P<0.05) ; 5 A AL 4H [
B4 B AL IL-8 i PR AIK(P<0.01) , 1fif TNF-a,
IL-6 JC W i 22 5 5 22 I3 L b f) /8 44 TNF-«a, IL-6
IL-8 #J i FFE AR (P<0.01) ; 22 T HL i 7 fH 41 TNF-a,

x4 ERAXKRMFEREERFERME(T<s,n=15)

®3 ERAAXNKRMFERESEHHM(Z£s,n=15)
Table 3 Effect of Zuoguiwan on insulin in serum of SD rats(x=+s,

n=15)

215 Fl /g kg I &% 2 /mU - L
EH - 12.38+1.40
FL 7R - 10.13+0.90"
NES S 209 15.17+1.89%
LEHIL 2.5 10.97+1.59"
5.0 15.31+2.00%
10.0 14.96+2.18%

1L-8 W S F# A ( P<0.05) , 1 1L-6 JC I i 28 4k 7] 4% i
BRANRLEFANSFIREHEAWNH I, BERITE %
B, WFE4,

Table 4 Effect of Zuoguiwan on serum inflaimmatory factors of SD rats(x+s,n=15) ng-L!
215 F 4 /g kg TNF-«a IL-6 IL-8
w - 56.37+10.17 203.14+26.22 37.95+5.17

IR - 87.21+12.30? 278.21+29.47» 49.83+6.62"
RES 7 3HES 209 69.84+17.54 260.09+27.27 28.73+9.54%
AEHIL 2.5 78.59+14.64 352.04+22.06 40.21+10.49
5.0 58.42+13.29% 233.61+18.18% 33.1246.38%
10.0 65.84+11.389 290.37+26.67 35.07+8.00%

3.5 X REBUBEIRAL PDX-1 EAHERLMER 5
1E WA R, BRI A PDX-1 8 [ K3k B AR (P<
0.01); 5 RIRUZ LA, 114 19 I 38 21 B e U3 AL 45 7
4] PDX-1 8K (1 Rk T+ & (P<0.01); 5114
[ B A 38, A2 A LR i 4 PDX-1 2R 3R 3k
FH AR (P<0.01) , £ IH AL ) i 41 PDX-1 85 11 3R 36
W2 THE (P<0.01) ; 5 22 H UG & 4 H A, 203 L
o 4 PDX-1 B A B 3 T (P<0.01) s 5 4

U L R 4 e A, 22 UE AL R R 4L PDX-1 R R
ik ERRAR(P<0.01), WFES, K1,
3.6 XF KRB AR 40 21 PDX-1 mRNA 3 35 (1) 5 iy
IE H 4 A, BRI 4] PDX-1 mRNA %35 i 2 [%
fIK(P<0.01) ; SHIAVA B, 1] 46 1B B R A K A2 A AL
% F i 41 PDX-1 mRNA ik i & /5 (P<0.01) 5
& B R4 i, 2 F b R 2 41 PDX-1
mRNA 51 & 2 T & (P<0.01) 3 5 22 H LA
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£5 ERAXNKREERPDX-1EARKIHFM (T<s,n=15)
Table 5 Effect of Zuoguiwan on expression of PDX-1 protein in

pancreas(x+s,n=15)

A it/ ke PDX-1/B-actin
1 - 0.19+0.04
e - 0.10+0.03"
WES TS 207 02620.0 124
R 25 0.2040.032%9
5.0 0.310.022346)
10.0 0.2440.02235)

5 IE R ALV P<0.01; SHBZ L 2P<0.015 514 &
U P P<0.01; 5 22 H ALK & 41 LB 9P<0.01; 5 &2 I FL |
A H D P<0.01 ;5 22 IH AL i ] 4 LA OP<0.01 5 D3R 71 i B A
HU-kg' (£ 6H).

PDX-1 55 kDa

ﬂ-actin _ e

A B C D E F
El1 AZFAXNKRBERELSRPDX-1EBRERIK
Fig. 1 Electrophoresis of PDX-1 protein expression in pancreatics

of SD rats by Zuoguiwan

2, ZEH AL FI R 40 PDX-1 mRNA ik B 2 F
1 (P<0.01); 5 AL Rl a4l b i, &2 3 UK &
7| i 41 PDX-1 mRNA % ik I 3 F% L (P<0.01) .
LZ 6

®6 APAXNKREEPDX-1 mRNA RiXHI M (3i+s,n=15)

Table 6 Effect of Zuoguiwan on mRNA expression of PDX-1 in

pancreas of rats(x+s,n=15)

215 F /g kg! PDX-1
EH - 1.2120.11
e - 0.70£0.09"
REJHHES 207 0.95+0.07>%9
SRR 2.5 1.12£0.14>9

5.0 1.40£0.042340
10.0 1.28+0.04239

4 itig

V8 D 4 Ui 39 8 DL 14 9 A2 9 2 — , GDML i 4F- 5 [6
N A R 380 AR B T A R 5 LD F T S B
B, 0 T BCE GRS SR, e 4 BEL U G A AL A B3
JYOT R B OCTE B AL YR ME IR R TR R AT AR
R (AN R L) IR R
5598, T B (R N 28 R AR ) P
Jife DU SR 9 R B R A A T T B4 e A
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ZF R, bR O Z AR A PR A
5 7 A A 9 A S Ak b vE BURN B R A2 A LT DL
T, 77 v P R AR | e B R S R R A B
2R 8 2y MAD 7 2 22 1 2R R 45 SF A I
B 22 BB, 22 25 B G 1 SRS AR =2 1)

UESE 1R R AN a8 - i
WA Y [N T, PDX-1 7F AR A 35 A9 2 A o 72 b 4
RAFEBEANEHY 5 P DI Rg, — T AR AR
KV, PDX-1 8 IR S SE i, 1T DL 5 e i 2 3k
Ja B4 A R T R 2R DR A B SR R R B R A b
SR (%) R, ) B 34 AT LR 4 i S 2R 43 1 4 M ) 4y
b, DT ZE #5 B (4 ol 87 # . 5 — D5 g, PDX-1
AT D7 3 PR 7K S 8 9 U 36 3 PR R R 6 S
(2 3K, BFSE & L, PDX-1 3 P 38 IA B AR £ 5| /< 1fi
B 45 "GLUT2 25 R I8 1 T W, LAY i £k 14
e, S EOR S RKFE B, Wik, PDX-1 78
DRI 5 1 B A S B A R R R K &
XU 1R o

ARk, RAE SN 7E W PR 19 & 99 BIL ) & 2
ORVE o PRI N O 2 — A8 PR AIR R R MRS
H K5 RAE AU . TNF-a 2 5 E
(O R PR 71 AT AR I B A, 5 LT
RE , B AR IR 5 35 10 40 0, 5 BOWE PRS2 2E | Wl i
AT DA b AR R O O SR, R S R
BB N TS R, 9 BB IR R, IL-6 &
F T 0 43 00 1) 5 R A IO 38 N ) 4 E TR
A fE GDM S8 A I3 WY O e, B R G
P, e —E R ol B4 M i S RE 15 , AT 5
FORE PRI I FUBE PR K B v TIL-8 7R B 2 T
5, 55 RAE SN BELRS A DR S I R RE M 45 1 i o
[, 1 b 4 B AL R 7, TL-8 7T LA 1 ik 2 400 it
BB 4 pANME IR, 5| R IR 1) & AR

AR 52 558 5 42 ) K B GDM BB, T LA [\ )
ST S KB, SRR A L, K BRURS Bk
BUFHE THB RN, BRI, ZIRIR U O
A% DL/ 5 0T 5 KT, A i K
TR ;I H AR &M 5 TNF-a, IL-6, IL-8 7K “F- 2
S RRAR, b 22 U5 AL v ) e 2 AR Ak e I B
ZE A FU X GDM K BRL A B PR 9 AT AR . TR
55 0EH LA b, B 4 R BB AR 41 20 PDX-1 2K 1R
mRNA ik 35 W 3 FEAK, 28 0L T 8US , #&i07 4l
BRI 2] ¥ 2 T [ 2 U S v ) 2 A A
2, 6 B 72 U3 AL AT AL 9 K RRUBE IR PDX-1 2K 1 AN
mRNA 1 ik .
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gE BT, A2 AT e A by R R R 4 21
PDX-1 mRNA (£ ik , & FHH & 1 iy Rk, i 4
15 PDX-1 5 188 5 2 40 W A0 M 3L R B 45 L 0 TR
B 4 1 T RE 45 2 T B A 4, HR IR S A A W,
R I GDM K BRI 25 I it W% 5 o — D T, 22 JA AL AT A
T 18 GDM KRR 7 R Pk R 1 3K 2R R E
o7 AR A 7 8 S BT ) R A U T B B A P b A
M3 GDM K B i 7K F- {EIZEEM»TPDXJE‘J
JE T RN AR AE SN 22 (8] 2 75 AF AR QK iR A ik —
5T o

(&% 3xk]
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