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Expression of glucose transporters, acetyl-CoA
carboxylase and leptin
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Abstract— Effects of Mori Folium Ethanol Soluble Fraction (MFESF) on mRNA expression of glucose
transporters, acetyl-CoA carboxylase (ACC) and leptin were examined in db/db mice. 500 and 1000 mg/
kg dose for MFESF (designated by SY 500 and SY 1000, respectively) and 5 mg/kg dose for acarbose
were administered for 6 weeks. Quantitations of glucose transporters (GLUT-2 and GLUT-4), ACC and
leptin mRNA were performed by RT-PCR and in vitro transcription with co-amplification of rat B-actin
gene as an internal standard. Muscular GLUT-4 mRNA expression in MFESF-treated groups were in-
creased dose dependently. On the other hand, MFESF caused the GLUT-4 and leptin mRNA ex-
pressions in adipose tissue to decrease dose dependently, which means that triglyceride synthesis in
adipocytes might be decreased and consequently signals adipocytes to inhibit the synthesis and
release of leptin. Hepatic ACC mRNA expression in MFESF-treated groups was also decreased, and this
may result in lowering of serum triglyceride level. In contrast, liver GLUT-2 mRNA expressions in
MFESF-treated and acarbose groups were increased. Higher rate of glucose uptake into hepatocytes is
known to inhibit a phosphoenolpyruvate carboxykinase (PEPCK)-catalyzed reaction, which is a rate-
limiting step in gluconeogenesis.

Keywords [_] Mori Folium, db/db mouse, GLUT-2, GLUT-4, acetyl-CoA carboxylase, leptin, RT-PCR, in vi-
tro transcription.
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DTT, DEPC, Triton X-100 5 Sigmarl2FE 7
31%9.9™, AMV reverse transcriptase, DNase, re-
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Reverse transcriptase-polymerase chain reaction
®RT-PCR)Z} in vitro transcription — Glucose tran-
sporters, leptin, ACC mRNA2] A3& internal
standard®} §7 RT-PCR3} in vitro transcription
wol os] AAEHT® 7 Ao 2XE guani-
dine thiocyanate$} acid phenol extractiong o|-&
& Chomczynski 59| #3422 RNAE E&latgr}”

23 RNAE DNase(DNase 50 unit, rRNasin
20 unit, 50 mM Tris(pH 7.5), 10 mM MgCl,, 5
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se transcription ¥-8-(AMV reverse transcri-pta-
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am primer 5-AAC CGT CCA AGA ATG AGT
ATC-3= muscle/adipose tissue-type transporter
¢DNA sequence”E 7122 tiARIsI.00 o]d 44
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se leptin ¢cDNA sequence'®% 7]%2, PCR pro-
duct9 =717} 370 bp7t H =2 EA43%t

ACC upstream primer2 5-CGG CGG TGG
TCT TAT GAA ATG-3'¢} downstream primer 5-
CTT CGG TGG TCT TAT GAA ATG-3E rat
ACC ¢DNA sequence"& 7122, PCR product®] 2
717} 318 bp7t H =& AR B-actin upstream
primerZ 5-CCC TGT ATG CCT CTG GTC GTA-
3’9} downstream primer 5-CAC GCA CGA TTT
CCC TCT CAG-3'+ rat B-actin cDNA sequenceS
7122 " PCR product®] =77} 210 bp7t FEE ¢
S L=

Sense primer?] 5° ol T7 RNA polymera-
se promoter(5-TAA TAC GAC TCA CTA TA-3)

Vol. 42, No. 6, 1998

9} GGGAGA AAAIEE ME & B4 249 cDNA
Z2E RNAZF AAH 5 QI=5 3ttt

ZZ9 cDNAZHRE in vitro transcription &
(T7 RNA polymerase 10 unit, 1Xbuffer(40 mM
Tris(pH 7.9), 6 mM MgCl,. 10 mM NaCl, 2 mM
spermidine, 10 mM DTT), 0.5 mM rATP, rGTP,
rUTP, 12 pM rCTP, rRNasin 10 unit, [(0-*P)
CTP. PCR product 3 W, & #3 25 p))-& 37°ClA
60 ¥7} 2 A 31} in vitro transcriptE 3T o)
£ 4.5% denaturated polyacrylamide gelolA] 7]
FE3te Tt AL AR F Aot AL 7| 83
I A4 o] wE FeE) A ASEd

A % u@

DRZE0A GLUT-4 mRNA @8 - A28 Yx
Fxte] F8 Wl sty 58 dx 2 A Qe
Ao 2 TR A Asd yige] Aoz
Q8 dAsh= Ao G A vk THNA ol2fF Q)
€8 APE dogis Q0= I F5HAd
gt TG o] S &  Jvd, ol& <&l
o)A 23 THXA A A& AT 93 =3
W2 Ix o] XxF ol £5 & AFAE &
S9AE P27 wiolt ¥

5ol AR A el EY T=T 7458
9sh= A2 hexose carriers GLUT-4 o=,
db/db WF¢-2u AEREZEA fE 18T JF 9
52 A4 GLUT-4¢] mRNA % @3 ghgo] 7+
o] RaHYT Y E£§ Gibbs 5-&db/db w20l
human GLUT-4& overexpressionA}Zl w}-$-20f A
o] A2EE Husle GLUT4Y F77) Qd&d
AL NN F 98-S B8Pt

E HdgdM e g dgerieE e Tz Qg
TH24 9} GLUT-4 mRNA 239 wslg 2480
2 oz qled Aol /M T8 G =g A
Xttt Fig. 1914 2%o] db/db tlZ&TL lean T
Hl&] GLUT-4 mRNA%°] 56% Zadlslort(lean
T, 94.1: db/db WZZF, 41.5), A4 A8 E T4
& 4 §FEH 22 GLUT-4 mRNA%ol 71519
THSY 500, 53.6: SY 1000, 118.4). 398 acarbosed]

4+ GLUT-4 mRNA %3] 238 743l 2
E JehiitHdb/db 2, 41.5: acarbose, 21.8).




592 FA8 - 535 - AW
(a) cDNA(nD) 500 100 50 10 (b) GLUTY4
lean db/db SY SY acarbose
500 1000
120
4000000 -

o

E 100
3000000 &

— 3 80
g =
£ =]

~— o | 60
« 2000000 - o
= i)

2 5,
o g
1000000 - L]

= 20

0+ T T T v v 0

0 100 200 300 400 500 Lean db/db  SY 500 SY 1000 Acarbose
cDNA (nl)

Fig. 1— Effects of Mori folium ethanol soluble fraction (MFESF) and acarbose on GLUT-4 mRNA expression in quar-

diceps muscle.

(a) Calibration curve of GLUT-4 ¢DNA PCR products: (b) Effects of MFESF and acarbose on GLUT-4 and B~
actin mRNA expressions. At the completion of the experiment, animals were sacrificed. Inmediately the mus-
cle was removed and total RNA was extracted. then specific mRNA was analysed by RT-PCR and in vitro tran-
scription. GLUT-4 mRNA was expressed as an arbitary unit which is relative to internal standard, B-actin.
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Fig. 2 — Effects of Mori folium ethanol soluble fraction(MFESF) and acarbose on leptin mRNA expression in white adi-

pose tissue.

(a) Calibration curve of leptin cDNA PCR products: (b) Effects of MFESF and acarbose on leptin and B-actin
mRNA expressions. At the completion of the experiment, animals were sacrificed. Immediately the white adipose
tissue was removed and total RNA was extracted, then specific mRNA was analysed by RT-PCR and in vitro
transcription. Leptin mRNA was expressed as an arbitary unit which is relative to internal standard, B-actin.
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Fig. 3— Effects of Mori folium ethanol soluble fraction(MFESF) and acarbose on GLUT4 mRNA expression in white adi-
pose tissue.

(a) Calibration curve of GLUT-4 cDNA PCR products: (b) Effects of MFESF and acarbose on GLUT-4 and B-ac-
tin mRNA expressions. At the completion of the experiment. animals were sacrificed. Immediately the white adi-
pose tissue was removed and total RNA was extracted, then specific mRNA was analysed by RT-PCR and in vitro
transcription. GLUT-4 mRNA was expressed as an arbitary unit which is relative to internal standard, B-actin.
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Fig. 4— Effects of Mori folium ethanol soluble fraction(MFESF) and acarbose on acetyl-CoA carboxylase(ACC) mRNA ex-

pression in liver tissue.

(a) Calibration curve of ACC ¢DNA PCR products: (b) Effects of MFESF and acarbose on ACC and Practin
mRNA expressions. At the completion of the experiment, animals were sacrificed. Immediately the liver tissue was
removed and total RNA was extracted, then specific mRNA was analysed by RT-PCR and i wiro transcription. A-
cetyl CoA carboxylase mRNA was expressed as an arbitary unit which is relative to internal standard, B-actin.
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Fig. 5— Effects of Mori folium ethanol soluble fraction(MFESF) and acarbose on GLUT-2 mRNA expression in liver tis-

sue.

(a) Calibration curve of GLUT-2 cDNA PCR products: (b) Effects of MFESF and acarbose on GLUT-2 and B-
actin mRNA expressions. At the completion of the experiment, animals were sacrificed. Immediately the liver
tissue was removed and total RNA was extracted, then specific mRNA was analysed by RT-PCR and in vitro
transcription. GLUT-2 mRNA was expressed as an arbitary unit which is relative to internal standard, B-actin.
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