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AN AR S LT X FGR R B/Mg B LATI
e BN EAl

XA ARt BH B RFD
L PRI IRAERE B2 052, TR B DGR BB 3. I 4 A i
PR TR AR B B AL R L R T 510000)

(AZE] B WEANE 8 S i) 6k & 4 4R K 32 B (fetal growth restriction, FGR) K BU/NM | & 4
M is i LATL RIBMR M %06 I LS WA K Z R el REALE . F738 N 4l WO ik
% Wistar K il FGR B8 5 35 HZ REEHL S Ry 28 A BRI P22 VG 25 2 S h P 25 25 5 el
15 U EURARAHIG B e 30 HZE A . R Realtime RT-PCR i% , Western Blot 1 Il iy il S 2
B/Mg E &M 2 EH LATL(SLCTAS) K HFE4E AF2he(SLC3A2) i) mRNA K H KB IF ILEH
KikzEm, R FGREEIN /MG @R EER LATL KHX R mRNA SLC7AS ik Ll .
24N i I L5 A (O RS R TR T ISt A TR AR B 1 25k T BLA R T LR A B 3 & T FGR
WAL, g PR/MA L LATL R A % mRNA 55 9 07 68 5 405 28 00 107 697 & A A4 K2 B
T IR A %

(XA ZIERMELIEE N LATL IR ILE WA K Z B4 25 00 My

[FEH%ES] R714.43+1 [Tk RIREBY A

Study of effect of Bushen Yiqi Huoxue recipe on LAT1 expression in small intestine of FGR rats

Liu Qian' , Zheng Xiaohong® , Peng Jing®, Ma Jian', Wu Jing'"

(Guang dong Women and Children Hospital 1. Department of Medical Genetics Center; 2. Traditional
Chinese Medicine Department ; 3. Department of Obstetric ;4. Translational Medicine Center)

[Abstract] Objective To observe the effect of Bushen Yiqi Huoxue recipe (BYHR) on the expression of
amino acid transporter LAT1 in the small intestine of rats with intrauterine growth restriction (FGR), and
to explore the possible mechanism of this formula in the treatment of fetal intrauterine growth restriction.
Methods The FGR model of Wistar rats was established by passive smoking method, and 35 pregnant
rats were randomly divided into blank group, model group, traditional Chinese medicine group (treated
with BYHR), western medicine group (treated with arginine), and Chinese and Western medicine
combination group. 5 pregnant rats did not obtain fetal rats, and finally 30 pregnant rats were included in
the group. Realtime RT-PCR and Western Blot were used to detect mRNA and protein expressions of
amino acid transporter LAT1 (SLC7A5) and heavy chain 4F2hc (SLC3A2) in the small intestine of fetal
and pregnant mice. One-way analysis of variance was used to compare mRNA and protein expression
differences of target genes in each group. Results The expression of amino acid transporter LAT1 and its
corresponding mRNA SLLC7AS5 in the small intestine of pregnant mice in the FGR model group was up-

regulated, and the expression was down-regulated to varying degrees after the treatment of BYHR with or
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without arginine, and the body weight of fetal mice in all treatment groups was higher than that in the

FGR model group. Conclusion The down-regulation of LAT1 protein and mRNA expression in the small

intestine of pregnant mice may be related to the mechanism of BYHR in the treatment of intrauterine

growth restriction.

[Key words] [-type amino acid transporter 1 LATI; fetal intrauterine growth restriction; Bushen Yigqi

Huoxue recipe BYHR

6L S N A K % fR (fetal growth restriction,
FGROJ&H UL 4 Uk & I 9 2 — 2 3 80 ™ )L sE
TSR SR R JEL A [ Bk X L 35 99 K B AF S0 4 1
J T 3 B T R O L 2 B PR
JIESJHE 5 S5 A I 5 8 1) i 2R XU e 5 O Akt
W5 EK AT HRIE” (developmental origins of
health and disease , DOHaD)', #Xifii , FGR (4 %%
A AL ot AS WAt s IR O 2% L i = A A0 93BT LA
B R RIT T B

BN K Z B R R IR LIRS RS A
H W LB FGR K BRI % b 220 5 /R vk BE %
IR . FRATRAE ST ARG LY A A LS i i
FERINR LI FGR 2 %0 5 2 v 2 AR T X et 4 1 7
A LI FGR ZUH 2 e 2 1 % BRZH , AT HE 0 ] g
FGR 5 S0 2 WO AR 3G o/ 1 2 4 5 R W I
() g T T 2 R S R Y- A o R e R SR
PR RN T AT AR Sy S 5 18 78 3R AR F 5% 1) 2
FERT G AT A R HEAT 5 W s 1 LR
R g ¥ 12 5 H-1 (L-type amino acid transporter,
LATD ) iz 5341 T & /NBAE N 1 Z FpLR 2
PUIE Na ' K07 U S AR iz . LAT1 54
4 il FE TP 4F2(4F2 heavy chain,4F2he) #1454
JEH AT REERT L ERIILAERKRE G SRR E
B W T & SRR R 5. A A R b
FERGE AR AT 2 #E FGR R BRUAE K 48 i i BRI v oK
GRS . A R R W AE NIRRT 2 TR YT
FGR )75 24 BH M X B

MBS ENAERKRZRARIBEAK”. AN
FGR J§ LA AE R AS 2 | ML FRE 1 R B 1897 b 25
AR5 MLARFOIE TR AR AN I 2 I R
Biiie FGR 4724 %W J7 #I5 /E AL A B
AT R H qRT-PCR . Western Blot 3 ki Il #f

B2 BN b R R B i2 | LATL (X B
mRNA 5 SLC7A5) K& H & f 4F2he (X} i mRNA
Jy SLC3A2) 1) mRNA J 4 H & ik, 17 #0525 <
I 175 B i FGR AR FIPLEI 0T .

1 MBI E

L1 %£&zrdy WE 35 H SPF L Wistar 1 5L
RZMER A TE 220~240 g;12 H SPF 4% Wistar Ji{
AEPE U B /R B 250~300 g i 34 42 8
F R 7 BERE R 2 928 sh bl VR TIE 5 SCXK
(#)2016-0041, Zh¥ 2 E 20~22°C, 1B 40%
~70%,12h-12h B 38 %, A B RK, HORE K 52 5
SRR DR B VLR R R A A BR A w2 2
(LGRS

L2 2y Rl & ANEF &8 A0E L7 B A 18 g,
W 14 .21 9 g I 9 g, P12 9 g5 AUBURD
LW AT ARAE L B T 25 5 CRIE S
J R AR—IT s B IH S : RY005101000027 ; B it
2, RY005090000003 ; & 2 £E 41t 45 : RY005081000028 5 )1
S . RY005081000063 ; 7+ Z: 4t 5 : RY005072000079)
FHTCTE ZE K BC K 1. 5 g/ml J 2R 28k 3 11 TG T 1]
4 CORAE . VY 24 L 00 FH RS 20 1 5 W (T 0 0
SR AR B 2515 H31021692, FLAK
20 ml:5 @), W BT AR B DR A BE PG 24 55

1.3 £ZK A DAB &AL & & Cocktail &M
it 4 14 590 e U AR RO IR W S s 2R
SR R BOR A DL K BCA 117 B I 3 ) &
H EBE A REDFHCARA R, PCR 519 H 75
M 248 A B PR W) A 8 TRIzol & RNA
FRBGAF & B Invitrogen 4 7], ImProm-1ITM ¥
sl ) & (A3800) 1y B Promega 24w, W4T A
LATI1 £ 5a [ 404 (Santa cruz,sc-374232) W § 2 [
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FHE A .
L4 A 5#EE  fRTIE K R MEAE LB 3: 1
AT R H B 8—10 BT HIE B A 62 i
T HEAT WZE R B 0 0 W AR URER 0 K. 2
B BE AL Gt A2 g 2 B ] L R A X R A
RGN I R =N N T N T 5 2 A
RS R B b 3 40 2 B 7 e AN L &5
FIZH 5 HOBRBIXIRZE 7 KL P 254 5 H L h g 25 40
TH R 6 H

RS oo BREL A0 . HoAy 4 dUAESEYR 1~20d, 4
REME A W B2 BUE T — > A X 3 P 9 57 4 48
o R RBRAE 3 S (LT Mg A A L 2135 A0 R B AT A R
A A SO AR B 0. 8mg, ARl 10mg, — %4k
et 12me) , BB W AE 15~ 20min, ¥ ¥ 6] & B 8] A
2~2.5h, FELEUE 7~20d, P24 h PG 24 45 H
R R B LURN 2 6 L7 2ml HE S L B2 T
FIRAZY 15 5, V4L LIRS &R 0. 2 g/100ml ¥k
JETC B KO K, o TG 2 41 BR O Ah. UK & R
0.2 g/100ml ¥ & Fie B AR F K .
L5 B# TR 21d B, R A B 2 A0 S8 2 B
SF R B — S R B DT DR I L 55 R OK L AR
o R A TR R L TG A B KRR 5BR
ML R PR EE . A R A2 B AT ) L 4 s i BB
PLiE 3 AT A &), B2 B R BN BRE DR T

—80CHRAFE .
1.6 A
1.6.1 qRT-PCR &4 m F & & LB E LATI

B R F 4k mRNA FAH oL bt i 8 FL D H R
ARAF BTGP L% 1. A TRIzol i 7 42
MG B2 B/ i RN $i IR 536 e 5300 4 5 B
5515 M cDNA #% PCR BN A 58 (3% 2) BEAT A
Z BESCHR Tt RN 2 A 95 C BB 10 43,95 C AR
P15 .60 CIB K 1 73 A 45 IR E 1 3R
WL 4% LR 2% 4R I3 A il 42, 95°C 1 43, 55C 3
F.95°C 30 Bb. T BN 4 A 3 U i O8] i

CPEP RS W 2235 (B 10D ) 2023 4E45 15 555 2

PCR JZ I 5 520 AR 4 REAS H 9359 Ct (8%
W2 Crfi, 482 S0 FF 508 4% RE A B i 2 A
mRNA HI% Fik b, 442 B BURE A i =4
fitE.

x1 glWIIE
A i 51 itiee

SLC3A2 F 5" TAGCAACTCCCAAACCTCAA 160

R TGAGGAAGACAGTGCATCAA
SLC7A5 F TCTGTCAATGGGTCTCTGTTC 150

R GTACATCAGGGTCATGACACA
Pactin F AGGGAAATCGTGCGTGACAT 150

R GAACCGCTCATTGCCGATAG

%2 PCRRIAKFR
A R
cDNA(1:20 #:i B 5.0
E¥EEIY 0.5
NS4 0.5
2x SYBR Green qPCR SuperMix 10
dH;O 4.0
JER TN 20
1.6.2 & & %, 9% ¥ i 3k (Western Blot) #& 0| 2 &,

BRI E LAT] R F4 % G (4F2he) Kk
R PRI R VKRR R A SR A T B
1L 0 BCA & P e 32 700 & R AR b B B s
BREARKBUES FNA 5 X loading buffer, & i 10
SRR U B PR B AR T80 C A .

TN M Tk Iz 8 e ¢ SDS-PAGE )Lk il %4
5 5 R VA s Tt 2 S )« 5 R it B 1 VROTE 0 O e ikt
B0 JE BREL DL 80 V fH He MUK A il B 3k vk 4 S )
120 'V 18 He Ha UKk 28 H bR 2 1 #2200 B 0 2/3 A

R MWE 1% Marker $8 8 b0 5 #E 1T V)
JE VR, 1< TBST Y 10 43 . 76 28 W3 34 1 9
BTS2 /ANEEL 1T XTBST YR 3 3.
A—PIR B (1:100004 CHFF iF %, 1 X TBST %
HRE 3 Y5 A BRAR 2ok S A A 10 1 B AR BRI (1
1000) = i V- 22 4% 5l 1 /NI, 1 X TBST YEJEE 3 K.

VAR KA BT A2 RGO
5. R Tmage ] B01F 22 G0 %0 K0 I 45 S 9647 43 07 A
128 AR G R i = H Y 8 F1 4 K AL/ W) AR AR
Bractin JKEEH . BANZ2 B R BUREAR I8 = AN FATHE
1.7 SitaMr R SPSS 21. 0 4 it f (SPSS
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21, IBM., 3¢ [ED Xt BT A 8080 3647 58 1 43 - A B 52 BT
REI G5 S R i Rk o s TSI AR . B
Fe kM Kolmogorov-Smirnov 3% Gk HEAT IE 21
K6 (K36 K HE o = 0. 10) . 45 H I 5L N K 2B 3 £ 3k
HRIEE . B 255 (KKK fE «=0. 100, %
HRR T EMTHRSAB MR EAREER
(K35 7K «=0. 05) 5 47 %46 52 AR I 840 A o R B AR
SRR I T4 A B L R R 2 R (R B K
#E «=0.05), il Graphpad Prism 9.0 2% 5531,
1.8 3 AW T 5 AT 3 YY) S5 5 A 5048 B
W ISR TR 1A 4 R B PR AR B B o
HE AR I g Bt B A2 25 [ 20200107115

- 19

¥
i

2.1 BALBRHH—BHER  WFK 3 Pin. KHE
BB P22 i I T L7 AR B 2 iR A B S T2 22 S
PSR 201 Jify Bl - 24 A ) A A AL B
RE LR ERERAGIT . PAAR
B T B o i B R s LA S R 25 4 P 25 4 S A
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A BT 500 25 41 R 2 1) 25 e 2 e R i
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Fx3 KUATIINY—MAE
a5 Zh R 9 ) AR R ZH R TR JiG A7 5k Jif B Jif f
(g) (g) (n) (g) (g)
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(P=0.663), RS AT AL 4l 0] 22 R H G it
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AW AEFEHEERB N F ARG 2R
LATI1 3§ SLC7A5 J; 4 4F2he 3 SLC3A2
ERBIEZRARITFEX. S4B/ E
SLCTAS B Kk K Ve m. b4 /Mg b
SLC3A2 JEH 2 35 K F e (P<<0. 001) . 4 [H]
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B feE RN R/NE B LATL KO %
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