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A SR BER Rk 6~18 d Bt B R B A0 e MK, B8 1R, TR E A2 daf, RFAERh K, @SB XIEH
FwmE TEARAUC), F R %5422 dot, #n % Mf 4 (FBG) A= MM B % (FINS) e B Z4URI5 2 (IST) A AAER R e B &
FALAE B (HOMA-IR) , ML MR BT A Z M 12 A B IRRER LA R O RAF SR A R K G, a0 H 5% a Al
(ApoAl) BB K% 27 i 3 1(Sle27al) ik R 1(Kngl) 4447 ATP B o2 S22k (Atpla2) AR BAR F 3% 7 2% A 5(Slc7ab) GE M
HAR K% 3 % 2(Sle3a2) e BR 4R B A BB N-BE 2L 24 45 B3 (Baat) \ A AZ#13F A4 W F 2 A v (Eif2s3) & & A mRNA & A K
B GER HAEA AL, M IR LA £ 3P A T RARE KK ST B F 3 An/ A & (P<0.05) , ¥ Ao ik & fm 3G &
¥ 2% %, AUC .FBG .FINS \HOMA-IR ¥ 2 Z AKX (P<<0.05) . /£ )3 A0HE A T TRIEARAE S B AT K09 £ 3k & A 884,
W Bt A B AR5 8 M3 E 24K (PPAR) BB R B - & & B G(cGMP-PKG) s 5 i AL Fo BO it ik 5 % il 3%, 5 45
Rt Felh B F IR E £ A E 69 & G 24 ApoAl Slc27al \Kngl . Atpla2.Slc7a5.Slc3a2 Baat Eif2s3, 2, 5AAI 20 b4k, £
)2 3P A TR R F AR 4L 4% Slc7ab . Sle3a2 , Baat % & & mRNA & 2 ¥3) 8 % E 3 (P<<0.05), ApoAl.Slc27al . Kngl .
Atpla2 Eif2s3 & & Z mRNA £i& 3 2% TR (P<0.05), £t £ )2 HIEIEH T FRAL & GDM 5= R K09 ot b8 KT Fo R S5
&, B ALH) T 485 L8 PPAR . cGMP-PKG . i§ 7 75 44 A 8Ol 2 it 4~ ik 45 38 % ¥ 44 Slc7ab ., Sle3a2 . Baat £ 3% , F 4 ApoAl .
Slc27al Kngl \Atpla2 Eif2s3 & ik A %,
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Effect and mechanism of embryonic intervention with Zuogui pill on the glucose tolerance in offsprings of
pregnant rats with gestational diabetes mellitus

YANG Min, WU Yujie, SUN Kainan, WANG Yonghui, WANG Chaoqun, XU Kaixia(School of Basic Medicine,
Shanxi University of Traditional Chinese Medicine, Shanxi Jinzhong 030619, China)

ABSTRACT OBJECTIVE To explore the effect and mechanism of embryonic intervention with Zuogui pill on the glucose
tolerance in offsprings of pregnant rats with gestational diabetes mellitus. METHODS Pregnant rats were randomly divided into
blank group, model group, positive control group (insulin glargine), Zuogui pill low-, medium- and high-dose groups (4.725,
9.45, 18.9 g/kg). In addition to the blank group, streptozotocin was injected intraperitoneally to establish a gestational diabetes
mellitus rat model. From day 6 to day 18 of pregnancy, each group was given relevant medicine and distilled water intragastrically,
once a day. After 21 days of birth, the body weight and body length of offsprings were recorded, and the area under the curve
(AUC) was calculated through a glucose tolerance test. After 22 days of birth, fasting blood glucose (FBG), fasting insulin
(FINS) levels in serum, insulin sensitivity index (ISI), and homeostasis model assessment of insulin resistance (HOMA-IR) were
measured, and the morphological structure of pancreatic tissue was observed. The protein spectrum of pancreatic tissue was
analyzed by tandem mass tag-based proteomics, and protein and mRNA expression levels of apolipoprotein Al (ApoAl) , solute
carrier family 27 member 1 (Slc27al), kininogen 1(Kngl) and sodium/potassium-transporting ATPase subunit alpha 2 (Atpla2),
solute carrier family 7 member 5 (Slc7a5), solute carrier family 3 member 2 (Slc3a2), bile acid-coenzyme A: amino acid N-
acyltransferase (Baat), eukaryotic translation initiation factor 2 subunit gamma (Eif2s3) were detected. RESULTS Compared with
the model group, the body weight, body length and ISI of offsprings in the positive control group and Zuogui pill medium-dose

group were significantly increased (P<<0.05) , while the
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activated receptor (PPAR), cyclic guanosine monophosphate-protein kinase G (¢cGMP-PKG) , fat digestion and absorption, and

bile secretion. The proteins closely related to glucose metabolism and insulin resistance mainly included ApoAl, Slc27al, Kngl,

Atpla2, Slc7ab, Slc3a2, Baat, and Eif2s3. Among them, compared with the model group, protein and mRNA expressions of

Slc7a5, Slc3a2, and Baat in the pancreatic tissues of pregnant rat offsprings in the Zuogui pill medium-dose group were
significantly up-regulated (P<<0.05) ; protein and mRNA expressions of ApoAl, Slc27al, Kngl, Atpla2 and Eif2s3 were all

significantly down-regulated (P<<0.05). CONCLUSIONS The intervention of Zuogui pill in the embryonic period on offsprings of

pregnant rats with gestational diabetes mellitus can improve their blood glucose levels and pancreatic pathological morphology. The

mechanism may be related to the upregulation of the expressions of Slc7ab, Slc3a2, and Baat and the down-regulation of ApoAl,
Slc27al, Kngl, Atpla2 and Eif2s3 expressions in the PPAR, c¢cGMP-PKG, fat digestion and absorption, and bile secretion

pathways.
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I IR B FR 9 (gestational diabetes mellitus, GDM ) &
T8 7E 4 31 1) 15 1 b IR B e I A AR T e S RS
3% [El GDM (1) £ RN 14.8% , HLAEAS RIS 4 X 22 [7]
HFAEZE R0 BT R B, GDM A2 18 in 240 K 4%
MY RAEIRES R W™, 1 2 3 BLE KL A
JUATR AR 45 3 K AE , LA B L B R R Ll A J A A 1 S
BRI IV 05 5 AR DRIk, FF JR R IG 30 1 T o
I ] GDM X & LT SR 280 U a7 25 2
AEEWIGRMEF 28 XL
VAL B R AT, M 102 Mt
BT AR S22+ AR o H RS 8 IR 24 A 4 AL,
ADoK Z 3 85 5 2 oo, TR IR AN B B, A R T
TANFARIE R 2N A AT AR R E ML A
AR B PRAZH H A S50 A B, 2 I3 AU RE 2
R GDM, i BEVE /D GDM X TR A RS2, 4 54
T 2 A AR S A (R FLAR DA AL &2 2%, 7
HE— ARV BB SRR R AR U S OGS 4, Horh
53 AR 8 2R ) B 4 A 0 R TR 22 IO PR s 1) 2 [
FHIE . BRI BT 4545 (tandem mass tag, TMT) i [ BT 40
2 R ) v R AR N v 3 A T Sy A AT R A 4 Rl
AR AR UL AR . Bt A B 5038 2o )
GDM 2 B 2548 T 22 AU IR G T ik GDM 2 i
FARA M, I3 H TMT 2 A T 424 3R B AR
PR AR BRI TS MR DG R INE AL, B 76 ] GDM i
P 0 T ARSI B 1 ST B AR AR 5 B N T KR B R
GDM fUPrA% 8 R HE ] 25 W) 4R 27

1 w7
1.1 EEUEE

AW BT R AR A GA-3 B I (Kb =34
A% B R A BR A \] ), DFCA50C 78 18 7 B (7 [
Leica 2y 7)) , Vanquish Flex % &= &0 AH 2,35 4Y | Orbitrap
Exploris 480 #Y & 15 it i 1% ( 5 [E] Thermo Fisher Scien-
tific /A ] ) , EPS-300 Y % i 0F% e A2 37t At Uk 1Y Tanon-
3500 7 4> [ S EE I KRBT R 50 (i R RERHE A
BRZAF]) , V330 AU HRAN [ % A= (b &) AT R ], TGL-
16E 15 2/ 98 R B O AL (Ll AR R 4 4 A1 A PR
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), JC-1086 A TURFARAS AL (5 & R A s A5 W A A
FRZAH]) , Micro Drop BYR i 43 Y6 B H (i 71
Bl AUES A FRAF] ), T100 BRI LR § 48 4 (52 [E Bio-Rad
IS H) , VIAT BI85 A il 4 20 (polymerase
chain reaction, PCR){X (£ ABI/AH] ) .
1.2 FEHBSIEH

b 102 G sz CRE SRR T R AT R
2wl i 54 g Sk GL77230901., €014230901
C196220303) , #IAL 7~ | L 2 B8 (22 [ T AR M b 2508 A7
BN H] L 41543 510 2311346135.2309811171) , 1| 4 i
GArdb i R 25 A FR 2 7] L iS5 €212220801) , fo
JE R e (il b 22 At i 25 45 FR A | dik 5 4300l o
200809.,201008) ¥4 Hy 1L PG 138 25,1 A7 BR A =] B i Bt v
PR R B R EL

HENRAL T 2 (45 2231116008) 1 1 b 5t &3 54}
A PR A HORS I &% 28 1 560U (it DBJLO05S, #iLA%
300 .47 : 3 mL) g F FEEAE (AL s T 25 A PR A Al K
i - 21 (hematoxylin-eosin, HE ) %4 ¥ (41t 5 BP0211) Ity
G BT A R A R ) 5 I A2 2% TRl K 2 M
I5E (ELISA )i & (H1L5- 20241 187R) W [ T 5l 452
AT BRZA 7 s Modified Trypsin £ FI g (L5 YJ-0-002, Jit
TR W H 5 (g ) A= ) BE 2R A FR 2 | 5 SR 15 B-
JILZl 2 F (B-actin) HTL A (525 81115-1-RR) I F I —
J& A= W ARAT FR 23 7] 5 S kA5 B2 11 Al (apolipoprotein
Al,ApoAl) JFJRFIAF ) 27 W51 1 (solute carrier fami-
ly 27 member 1,S1c27al) JAHFR4HEE A : 24 HE R N-Tp L
;%% 1§ (bile acid-coenzyme A : amino acid N-acyltransferase,
Baat) , FLAZ B4R FF 2 T35 y (eukaryotic translation
initiation factor 2 subunit gamma, Eif2s3) Hii {4 (5754351
k1 A24290  A12847 | AT646 , A6581) 14 [ TN 2 1 4%
v A BB BR A A 5 A R IR 1 (kininogen 1,
Kngl) ¥ i 34K K% 3 Bl 51 2 (solute carrier family 3
member 2, Slc3a2) 4HH ATP B o2 V. 3% (sodium/potassium-
transporting ATPase subunit alpha 2, Atpla2) Hi{&k (175
435} DF6544 . DFE7468 . DF4527 ) ¥ [ 1195 36 LR ¥
WFFE O A PR F] 5 SR AR K% 7 1 5 5 (so-lute
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carrier family 7 member 5, Sle7ab) Pk (L5 GB114871-
100) 11 A s TR R A R AT B W) 5 o Ak
fifE bR g 19 1L 2R 4 %R 1gG =4 (485 074-1506) Il [ 52 [E
Kirkegaard & Perry Laboratories 2\ i) ; RNA $EHUA T £
T SRR & (52543 31 A 9109 \RRO3TA) I H £ 4=
Y TR R ) A PR W) 5 S 58 6 1 H PCRIR ) & (67
5 11201ES08) W [ 25 28 A= Rt 4 ( it ) Jiefn A RN W)
1.3 KIEENY

TEH SPF 4% f R A= 7 109 SD K B, i 90 HL, Ik
45 H, R 220~260 g, 1 b 5 40 A 42 5256 sh P AR
A B F AL 5y A AR AL SEES S AR RV AT IE S R
SCXK (55)2022-0030, LI 5% - 1L o4 rp = 2 K27 Bt
B A5 B ) S, E N R (24 +2)°C , AH X
40%~60%,12 h FEHE/12 h 2ERKE , il XU 4, s H 3
B OK . s sEss 28 il v v B 25 K 2E B 2R AR
Z2 Lot (5 2022DW125) .
2 FHik
2.1 ERAHEMEIE

Sy MIBCGAML TS 24 g (L2 12 g MIFEF 12 g Il ZE B
12g 9 g #2112 g EfMIE 12 g i 12 g,
B EAfRE F H RS, A2 N 10 1K, R GE 5
/NKFE A 30 min, Z3 B 2505 TE 2N TR RN A 8 fi HEK
Fie LR T R PRI S B 25 W5 F IR 43 B 1 2Y
WIR G, Z8 RWRAR T F REFA IS T SRR, G0 IR 22128
FEACEIAZGR b A3 BIHIAHIE v B Bk 3 (0.472 5.
0.945.,1.89 g/mL, LA 24 1) AU ZE A LG, = iR 3
J& BT 4 CCURFA AT
22 A EES%RH

K FGE B A SR 7 d R, AIIURHE <<6.1 mmol/L £
RANAFRHE . A K R L] 2: 1 B8, A
LR BT B AR BB T U e A DN 1 e 32 2
I RHATHR 0.5 do FEBENLEC T RILTE 6 Ho2s 4],
AR TR 3 A28 12 h 5 0 1 S B MR 4 7 X (33
mg/kg) , 5 GDM AL ; 4T 6 d AR b , AR 4 e 2
TRUHE DR 95 B 14 45 7 (2020 R ) ), 5 25 i 1M B (fasting
blood glucose, FBG) =7 mmol/L = B #L il ## =11.1
mmol/L, ¥ GDM & A5 ) o 3 A5 1 Dy 11 22 BB 1L
A3 NASRIA | BHAE X R AL A Z2 T AU R R AL,
He6H, IEiR6~18 dIlfE], 25 AL AL 28 Rl 1 2%
TR, BEPHE T R 2 2 EOAR 0 I8 /K P S R i 3 3%
WA 2 U/H R H DL L U R BAREE in2h, 5 &
28 UMUK &2 1E 5 CE 45 R R 4G 2558 20 Ulkg)
ZEVAAUAG L AR 2 A 0 A P e T
FERZEFFUEG I, 45 25570 1 5300 R 4.725.9.45.,18.9 g/kg
(et SRy PR A AOR S A BRI A5 ) , B H 4324 1R

TEZED; 202545 36 4 161

23 FTREBHE AE FKEENEKRN

B2 B faid sk R, B B R
Fro THEMARS 21 K, St AR B ISR
AK 14 h, i s E AR RG24 2012 2 BUR AT
AR #6456 (oral glucose tolerance test,
OGTT), [ 45 2022 BT ™=+ FRUHE B 20% #i W, o
T AN 5 30,60, 120 min i@ i U R i A
I K F, I 1155 M & K 1 #H (area under the curve,
AUC) ., AUC= (3 5 HI M HE E+2 X 30 min IMUFHE +3 X
60 min IMUBE{E+2 X 120 min MUBHE /4.
24 HEREMELIE

HEAE OGTT 45 5 (W 1t 52 460 ) FBHHLEC 7 1%, HL
AR FR 12 2, THAERS 22 RESEAREEK
8 h, R M T A FBG s HRAEHMm , 25 iR & 2 hf5
I FVEW URAT T —80 °CukAR H , FH TR fig 5 K AH
KA8HR o T BURMLE Wi AR BT, VK TaT L3510 I 0 U
IR, — R T 4% Z R WS e FH TH2UE
BWEE ; 75— HRAF T —80 °CukAa T, JH T TMT 2 1
JR2H 245347l Western blot, ¢ 52 i PCR G
25 FRFBG KRS REHEXERGN

H2.47 35 - B SR A0 L, £ FH iopE AR FBG o
B“2.47 TR - B BIE 1 4 i % 9 W, SR ) ELISA vk
K60 25 i gk 1% K (fasting insulin, FINS) 7K, 31580 5k
5 FEHUFAE % (insulin sensitivity index , IST) Flf& 245 71
PEAG I 5 25 HE 4T H8 X (homeostasis model assessment of

ISI=In !

insulin resistance, HOMA-IR) FBG xFINS

HOMA-IR=(FBG X FINS)/22.5,
2.6 FREERARALESMNE

442,47 TR [ 52 AR AR AL 2R G S AR g BEYT)
JE AT HE Yoo 75 B e F S HR B AR R R4 e
2.7 FRIERAANTMT EAREZNH

K TMT 2 150 41 2 53 B I B 4 2010 2 1 3 3k
T A NES A BRI | B R L 2205 FU R
21 CRRAf J SC &l i e e el 4l F SCIR)) o ALk
P55 L7 RAGBERR AL 2T, $EHUA1 2108 (R FH BCA 7E &
W G, AT e S R 0 - 3R TN M T 45 i
YK AT HE X T A 9 B PR i A T D e S A A B
B o B A 1 B R A T IR 1 T AR, T T IR B
H TMT i FIbR eI 047 5 IR A L il Cos RAHFEXHE
A5 B KB T 743 (SR AME I 4 214 nm, i 200
L /min, B 5 DR 48 min) , B85 PEAT YRR (203 - ER I i
O3 TS E I m/z 350~1 500, SR BB A #i 1
RAER EIRF A 2 s, —ZTE 43 % 60 000 (Fe KE
AHBFE] 25 ms) , LA = BEAIE IR i 25 W iR 05 X, o Bk
15 000 (K ARFE] 22 ms) , [ 5 4h i m/z 110,
Ji 15 %545 K F Proteome Discoverer #F AT AT , i 16
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FrifE Jy 2% 4% %1 (fold change, FC) =1.2 8{ FC<0.83, H.
P<<0.05, Xf2: SR HE A — LT WAL A R
F 45 R B053T  8 F1 J92- 25 191 JBUAH B4 H (protein-protein
interaction, PPT) [ £% #4 4 & 4L K A< f& (gene ontology,
GO) | 5t R KL R AN 5 PR 40 44 1 (Kyoto Encyclopedia of
Genes and Genomes, KEGG) & &£/ -
2.8 FRIEBRALFEREFHEXEQRIEKQN

& Western blot 7450 . 73 5l A 2s AL AR
BEPHE X HR AL L 22 A AL H ) 21 R R AL BE R 3 - BVA T
AR 20, S AL 8L 1 I BCA 3 R AR M iR
FIHRE SR JE ST 2 AR PE VB | RE Rk AR
M5 , A ApoAl .Slc27al \Kngl Atpla2.Slc7a5 . Slc3a2
Baat, Eif2s3. B-actin — 47T ( # B L 451 53 51 24 1: 3 000,
1:100 000.1:100 000.1:100 000,1:100 000,1:100 000
1:100 000, 1:100 000,1:100 000) ,4 °C & 394 ; b H
JH TBST 2 Pk % 3 R (4K 5 min) J& , A 4t (K
BEHLBI R 1:5 000) , 2 0¥ & 30 min, FHKH TBST & i
WV 3 R (4K 5 min) , 5 J5 JH ECL & Wt fili ]
AlphaEaseFC #: 3 #1845 1Y K BE(E, LA B-actin 2l
WZITA HNEAREE,
2.9 FRIERALFERGHEXEERRIERN

RN B PCRIEAGIN 23 51 A28 I 4 (A A
20 BHE T BRZE 220 U 2 R 3 R R
JERRZH Y, $EIBUE RNA, Kl RNA MR 5, 00 5% 56
cDNA, F—20 °CRA7# . DL cDNA SR 47 3L [
FIkE R, PGSR 295 °C HIAEYE 5 min; 95 °C 48P
10 5,60 °CiE K FEfH 30 s, 340 MEER, LA B-actin KN
%, R 27 %3 ApoAl, Slc27al . Kngl , Atpla2,
Slc7a5.Slc3a2 . Baat Eif2s3 mRNA f# A, 2K # & 3
Ko BTN B = B 1,

3 HFHR
3.1 ZEPFAERBEATHY GDMZRFREE FiEFH
EREE FKH R

5528 (I oA ARV T B AR A AT B A P
R s SRR L LA, 45 4 25 A1 B A A7 1 B
Hom. 525 HAL R, SR T RUARE R 2 8 2503
A (P<<0.05) s SRR LA, BHAE T R A RN Z2 ) HLAIR
rhR e 2 BUACER (22 T AL e L BR A1) R AR 1
FHEIN(P<0.05), 4ERILFE2,
x2 EFARBRETHY GDMZ2RFREEFFH

EREE FRKAN

415 il Rl R fkiilg {fem

SAY 74 60 5026£1.70 1251043
f 55 4 AN 8.67£050
It R 06 54 4197+468 1198£0.73
FRAIGR A 51 45 0214341 949£087
FEHAHRES 6 31 35254315 11244068
FEHAERES 59 46 2125£1.29 858041

a: 525 (4 H#E, P<<0.05;b: SHRIZH AR, P<<0.05,

32 ZVFAMBE T GDM Z R F K OGTT i
M

2 20 1 BURLAR A FERE 18 0 45 WA U5 30 min i 5
i, RS TR RS . 5 A i R A
- BRHE AR S 30,60, 120 min A9 LYY B35 T
(P<<0.05) ; SHBIAULH LUHR , 425 25 4+ R 15 A IR 7
J&7 30 min(Z2IH HUE FI LR AT ) (60 min(BAYEXT BRZH N
ZEVAFUAG AR AL BR A1) L 120 min A I B35 1 25 R AR
(P<<0.05). 525 (A4l b, fRIZH F B AUC & T
(P<<0.05) ; SHERIH LA, 45 45 2520 F B AUC ¥t 2
fR(P<<0.05), &5 W3,

K3 LEAAEBEEFX GDM Z R FHR OGTT /I
M(x+s,n=12)

inlliyean ey f/(mmol/L) A

F1 HFUERNSIMFISFIKE o WHEHM 0 min wﬂtﬁ/( OéOmin 120 min (mmziim
I Em3IHEAs'3") RIaIHITAI(s"3") RIS 1) A4 60 4171046 867THI8 5901052 513060 7426545575
Apodl GCCACTGTGTATGTGGATGC AACCCAGAGTGTCCCAGTTG 121 i ] 587065 10341105 669109F 5931091 877301 69.10°
Slc27al  GACGTGCTAGTGATGGACGA CTCCGTGGTGGATACGTTCT 9% MR 54 4504052 7884069 6211103 531047 THILE544D°
Kngl  ACTTCAAGGACGCTGAGGAA GAAACACCCGACACAGAGGT 15 FRAMERIEA I 4945053 9014078 678110 4864072 7960046065
Aipla2 - GATGAGATCCTCAGGGACCA CCCTCCACAATGATGAGCTT i FRAA A 51 4701028 890+100° 5974077 470040 74688 +46.10°
Slc7a5 CTGGGAGTCATGTCCTGGAT AGGGTCATGACACACGTGAA 197 FRARRRA 46 4781062 10625132 6624137  448%0.68 $22.50+70.07
Sle3a2  GGCTCTGAGTTCTTGGTTGC GATCGCTGGTGGATTCAAGT 197 a: 545 U HE, P<<0.05;b: HAEAIZ LEL, P<<0.05,
Baat CGAACCTTTGAGGAAACTGC CTGGGCTATGGCTTGCTTAG 141 .
Eifi3  AAGATCGACCCCACTTTGTG GGACCTTTGCTGCTTTCTTG 163 3.3 ZIFHAFERAHIFXT GDM Z R FX FBG K& BE S
Bacin TCAGCAAGCAGGAGTACGATG ~ GTGTAAAACGCAGCTCAGTAACA 88 EH LSRRI
2.10 ZEitEH 523 (A s, AR ZH - B FBG L FINS J2 HOMA-

s % H SPSS 25.0 B Ak AT Ge it o b o Bl LA
X+ s RN, T 2EFTERT, 24 R] Lh R L R 2247
BT, 2HL 18] 5 P 4R FH LSD-¢ K 56 5 5 22 AN, )% A
Dunnett’s T3 i, FrdKiEa=0.05,

- 1984 -
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IR ¥ i 3+ (P<<0.05) , ISI % 3 [4AI% (P<<0.05) ; 5
RUZH P A, FH X B 2 A2 9 AL 45 75 B 4+ BUFBG .
FINS 2 HOMA-IR ¥ i A% (P<<0.05) , IST ) i & F+
i (P<0.05), ZEH N4,
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R4 EVRAAERRHIFHX GDM Z R FR FBG LiES

EHRXIERPEZM(x+s,n=12)
bl FBG/(mmollL) FINS/(m/L) 18I HOMA-IR
A4 4301027 21184087 —451£0.08 4051031
g 626043 26024099 =509+ 0.08° T2410.60°
MR 4841065 2139+0.77 =470.18 509£0.72
EHAERES  sa3+007 23561096 —485£0.07 5691037
EHURRES 4972007 2319085 —4 741007 5124039
EHAERES 4991059 2395098 478011 531£061°

a: 5725 (4L, P<0.05;b: S Ak, P<<0.05,

34 ZIPMEBREATHY GDM Z R FRIERAAR
SRR

25 V2 T BRUBRAR A 2L P B e o o e 4
JEUBE T S B R P A3 A TS IR 5 1 JH] i 2
BT S BB S T e HES AN, R DL P S B AR
b IR T FRUBE IR ZH SURRARZE MGt 0S5, AL BB
Y0 L HE S AN K] , 2 20T DA 2 ik 2 240 B s A (R 21
Jt b R A0 R 2 R Tl |, Wl DR URE E B oA UL BT S A
IR IRBE AR M . 4545 25 40 T RUBRAR 21 21 g o Bl it
B IR 20 M B B S B R P A A B A IE
B 5 1B A i I L 20 P O S B R B T
W], ZR A DB S AR, S5 SRDLIE 1,

A E—— PR
1 EARHBEEEFH GDM Z2 R FREIRA LT
¥ M BHE (HE£®)

T2 2025 4F5 36 45 16 1]

3.5 AZVFANMERREIF AT GDM Z R TFREERAR
HRAZFHFMm

TMT 4 FH T4 27 4 A 4 Y kB 55 080 2%, X i
34 3454 P S Al E B AR 6 31240 T A kB
JoT i i 22 < 10 ppm , A& BT 45 WG 2K
3.5.1 [ AR AR AR R

BERIZH 525 A LA, ek i 216 22 S i i 20
AU SRR LA, Skt 254 25 AR . 216
M EFEAM254NZREATE S INHEE N, HER
X 88 A~ W HE N A2 IH AL T FUA W FEF A 1, o 46
ANEEFE LI, 42 MR A FRE T,
3.5.2 VO AR 1 0 40 M R A L B 14 4 B S PPI
W 4%

TV L 57 25 SR S, SRR B 1 R A T A
B (47.73%) v, H R R 2R R0 (11.36%) . N i )
(10.23%) AHMIAMX 35 (10.23% ) %, & 45T 4s
R AR H 2% 48 T Hydrolase (GTP_EFTU
V-set SFL5F 3, PP 2% [5] (1% ) {75, 88 M AE A 2R
1 BT 438, 1B 3 b Sle7ab Fl Sle3a2 B & 5 %51
PR EBIE I RE R A
3.5.3 WHTESLEE 1Y GO KEGG & 4

GO WIfE & 84 Mras B (K 2) fom WA iR (3L
K 2045 H  Hh oy 1 Ihie £ A TP e 5 R E S R B
B ia B G P AP B s IR s B 1 E v R TR
5 R A R I MR LR 5 T A is B 1 1 42 5 AR i
B FEAERE S F AR LS Y A
1% 3z i 25 5 40 2 4 ) 3= B A o 3 S AN R R L
KEGG i i & A B WR |, VA e LR (V5 B 1Y) 3
£ 45 oF S Ak W Bl A 1S 5E W) BTG 32 1K (peroxisome
proliferator-activated receptor, PPAR) A B R & -8 1]
% 1 G (cyclic guanosine monophosphate-protein kinase
G,cGMP-PKG ) {5 538 [ A MAFIEE ML 90 S N, A 2R
AR5 . 255 LR 3, alad 2 e SCik® &,
Horh SHC RS R E LR BN ED FE24
ApoAl, Slc27al . Kngl. AtplaZ, Slc7ab, Slc3a2, Baat,
Eif2s3 45,
3.6 FREBRALHERHEEXEARIEIE

525 F A i, B A 2 R AR IR A 4
Slc7a5 , Sle3a2  Baat £ H K A 1t 14 il 2 FE I (P<<0.05) ,
ApoAl.Slc27al . Kngl . Atpla2 Eif2s3 8 [ ik 14 i
FTHE (P<0.05) . SHERIY] L H , 2)A b i) B 4] 2
BRI 2H 27 Sle7a5 . Sle3a2  Baat 2 [ 3 A 5 i %
JF 7 (P<<0.05) , ApoAl . Slc27al , Kngl . Atpla2 . Eif2s3
T F R E Y B EFRIK (P<<0.05) 5 BHAE X R 21 1 Bl ik
Jif 21 21 v Sle7a5 ., Baat £ 4 36 1k & 35 B 3 T 5 (P<
0.05) , Sle3a2 Eif2s3 £ 1 #3544 ik 3 P (P<<0.05) .
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0.05) , ApoAl,Slc27al . Kngl , Atpla2  Eif2s3 mRNA 3
kY TR (P<<0.05) , SRR A, Z2H L
5 2 2 B AR R AR 41 21 b Sic7ab . Sle3a2 . Baat mRNA
%3k I H (P<0.05) , ApoAl ., Slc27al , Kngl .
Atpla2 Eif2s3 mRNA ik & g & K (P<<0.05) ; fH
X B 2 R AU AR 41 40 Baat mRNA 3Rk i i 2%
Jh & (P<<0.05) , Slc3a2. Eif2s3 mRNA 3 ik & 14 i & %
fR(P<<0.05). R UFE6,
4 it

ABIFE KB, 22 VA AU i 1 45 25 AN A e B 2 R 1K
GDM 42 Fl AR ik 7K -, 3 AT A 80t AR 5 40

GOIgEE& \ N, N .
Re = MR A AR . E— 25 i3 TMT 28 T 42 B A
MR RO TE ) 88 AN ZE I JLIR G B T 1l GDM 42 B -1 9 v A
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;Lﬁ%ﬁCOVIDW ‘a5 v N N ek A= ey

e N —— bot IR KEGG LB 6345 PPAR .cGMP-PKG i 42

] HAEE , NS ) N, oy RN 3 Yar
i il Y FIZIRACH A58 NG I AL A i 25
ALK . ° . PPAR {53l 5 7] il 15 1A 55 AP SRR 10 % A
it %@%&é . . Ko PPAR AT g S 2 WE AT , 2418 107 200 3 P i
HERIBEA 1 I i S It E AR AN, B K TR IS B AR, ApoAl.Slc27al
0.02 0.04 0.06 OA08§11[21%0‘12 0.14 0.16 0.18 TE1E T PPAR {5538 % (B IR Wi 5 Ak A0 Wheam i ) » I
S N %%—‘ H EYRw) ) 5K n ‘ ' S =g
3 ERABKBTEGOMBMFRuHEREn | AN ST I TR R
KEGG B = £ AL ApoAl i [ 42t 5 3R Sle27al 5 4 B 52 A
RS R 2 O WU SERIE k450 10 &k A2 BB AR
APOAL [ s s 25 kDa & 23 ! SIS ]
o ——— e o oo - TR, SEONALILRE, 2L
. e Sicros I o, T TUBRARAZUT ApoAl  Sle27al 19 & Al mRNA
gl [ —— 2 D b ST 3 " sl 2
s R s 0n o [ (s iiﬁ i‘éiﬂgf%ii ZAUBET BT e GDM
P-actin ” 42kDa  Eif2s3 _ 51 kDa 138 R iy R AT Lo
I 1 om v 11 om N cGMP-PKG {55 7 [ 20 i fe 8 8 5 1E 5 X R
1228 (145 T AL 5 I L L 5 IV - 2 HLrpsl i M 2E SR ) 3R A K, HOCHE 8 H Kngl Ml
4 FBAZBRFREBRAADHERGEEXESRIEN Atpla2 ZEAC R p & R B Y. A BRI &, B
Rk FE HE5B GE A BLIL G T Kng L 52 5 223, 6 3L EH 9 2 £
=5 FHZRFREBE{GDBERIFHEXEAREELRE (x+5,n=3)
41 ApoAl Slc27al Kngl Atpla2 Sle7ad Slc3a Baat Eil)s3
4l 040004 013002 0454009 0424003 0604005 063003 0.89£003 037003
| 059+002 031001 0734006 054+007 0404007 038006 036+ 005 059002
MRS ReR 0644006 035007 061003 066003 0524003 025+ 006 0794002 021003
KR 049+007 015008 050 008" 038 £0.04 075004 048001 070002 047003
Las 4L, P<<0.05;b: SRR A, P<<0.05,
#6 HFHZBRFREBELPBERIFHEXERREERE (x+s5,n=3)
Eibl ApoAl mRNA Slc27al mRNA Kngl mRNA Atpla2 mRNA Slc7a5 mRNA Slc3a2 mRNA Baat mRNA Eif2s3 mRNA
ZhA 2037£0.17 1982010 16794005 2404009 2104063 16.29+020 2090002 19.63+007
| 2304011 0724023 1833+0.19° B0 21384026 15.79+0.06° 19.8540.05° 20484002
IR 2097039 0774007 17804027 BI0+003 00074 1529+0.16° 20364005 19.18+0.06°
FRAR A 20325007 1994+0.12° 17424002 21.66£0.03° 2754003 16.08£0.05° 20.12£0.03° 20214005
a: 555 A A, P<<0.05;b: SERIA ik, P<<0.05,
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