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mRNA Profiles for Phase II Metabolizing Enzymes in

Livers of Male and Female Mice

Liu Ying', Liu Nanqji', Jiang Kunyu?, Meng Shengnan®*
('Department of Biochemistry, College of Basic Medical Science, China Medical University, Shenyang 110001, China,
*Department of Pharmaceutics, School of Pharmaceutical Science, China Medical University, Shenyang 110001, China)

Abstract Gender differences in mRNA profiles for phase II metabolizing enzymes were characterized in
livers of male and female mice of 6 months of age. C57BL/6 mice were randomly divided into female group and
male group (n=6), the livers were collected. The relative mRNA expression of phase II metabolizing enzymes
was examined by Real-time quantitative PCR (RT-qPCR). Gender differences were investigated for 19 phase II
metabolizing enzymes. In female and male mice, mRNA levels for 4 phase Il metabolizing enzymes (e.g., Ugtlal,
Sultlal, Sult2a2 and Sult3al) were higher in female mice (P<0.01 or P<0.05), whereas mRNA levels for 6 phase 11
metabolizing enzymes (e.g., Ugt2bl, Ugt2b5, Ugt2b35, Sult5al, Gstpl and Gstp2) were higher in male mice (P<0.01
or P<0.05). The mRNA levels of the other enzymes showed similar levels in both genders. Gender differences have
significant effects on the mRNA expression profiles of phase Il metabolizing enzymes in livers of mice, and it may
contribute to individual differences in drug efficacy and toxicity.

Key words phase II metabolizing enzymes; mRNA profiles; C57BL/6 mice; gender differences
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G EEREER DL EURY AT BRI
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2R RN 2SR 4 TR AR B BT Sults & A7 7E
20 o 110 0 2R BRI PR A DGR 43, M 3% 1R SultsE AR
PEA) T (AU T R ¥ AR S, A e H Ik AE
JF 41 98 45 e T K %% #% B (glutathione transferases,
Gsts)fHEA T, /13 FHUH AP A B 1 5% 1 A
PEY T, DL AR A N O R Rl i 5 Sy iR R
SR ST T B I AR A P2 R PR R AT
AW Sk AR A G A e H IR
G55 T ), AR AT AR T TR AR T AR

TUAH 25 ) A U3 1 EH K & 22 b AN [R] 1 2R 4,
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TSGR, YRN T AN RIS 1) /) BR 2 AR il 25
TR RVAH ST SRR Ry 25 A W R B FH A LR 22 1)
85 5356, HTVF2 /N WA () 245 4 A4 i 1) Bk
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U PR TR BE B AK HE . ARFIT L FIRT-qPCR
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1.1 #4#4
1.1.1 4 1226 i MEMECSTBL/6/N R, 1A
18~22 g, £H 1 [ B2 B} K 2% SEUG 2 ) 4 it VP Tk
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WA %G, 580 °CIR-AF. N T B R
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7£9:00%112:002 1]
1.12 514 AHIE G BT ARG U PR LU A il
[IRT-qPCREZES Fr Al I 5 | 213 WA 1
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1.2.1 FAEERNAFR A RIEFR KM Trizol. &
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S H A Uimean=S. B. [ T UL, HERE /N BT
P 51 22 5 HH Student’s #f5 56 10647 HI T, P<0.054 % 7%
N E -8



K 22 AE AN A ) A BT I A QU G IR mRN A K K 939
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Table 1 Primers of used for RT-qPCR analysis
HeH 585" 3" S 514)(5' 3"
Gene Forward primer(5'—3") Reverse primer(5'—3")
mGAPDH GAC AAC TCA CTC AAG ATT GTC AGC AAT GC GTG GCA GTG ATG GCATGG ACT GTG GTC
Ugtlal TGG TGG AACTTG GAC GGACT CGC GCA GCA GAAAAG AAT CT
Ugtla5 GCA TGC CCC TAC AAG GAT TA GGA CCA CAC AGT TGG TGA CCT
Ugtla6 ACA CCG GAA CTA GAC CAT CG AAATAG GGG CAT CAT CAC CA
Ugtla9 TGT GTG GAT TAATTG TCG CCA CAAAGA TCA CTG ATG GGA GCG
Ugt2bl CTG GAG AACATG GTGTGG TG TGG GGG ATC CAC TTG TAG AG
Ugt2b5 TGT CTA TGA GGC CAT CTATC ATATTC AGT GTAACA GCT GC
Ugt2b34 AGC TGC CAAAGCAGT CATTT CAC AAG GGG GAT CTT GAG AA
Ugt2b35 CCT TCT CGG TCATCC AAA AA CTT CCA GTG CAT TGA GCA AA
Sultlal TGT CCT ATG GGT CGT GGT AC CGT CTC AGC TCC CAC CAC TCC
Sult2a?2 GAT CGG GTT ACT AAT GGC TTG AA GTC CCCAGT TGTACC TTT TCT CAT
Sult3al GGG TCG GCACCCTGG C CTCTTG GAAAGAAAGT
SultSal TTC CAC TTC CAC CGA ATA GC TGC GGA TAG TAG AGC GAG GT
Sultldl CCT GGC ACC TGG GAAGAG TG CTC ACT TGT CCA GCC ATG AA
Sultlel GCA GCA GAT GAAGGATTGCAGT GGC TCA GAG CTC CAT TCT AAA
Gsta2 CAG CCT CCC CAATGT GAAG AGGCTTTCTCTGGCTGCCAG
Gsta4 GTG CAG CGT GCT TTAAGG TG GGT GAC ACT GCAATT GGAACC
Gstpl GGC ATC TGAAGC CTTTTG AG GAG CCA CAT AGG CAGAGAGC
Gstp2 CAA ATA TGG CAC CAT GAT CTA CAG A GCA GGG TCT CAAAAG GCT TCA
Gisttl TGT ACC TGG ATC TGC TGT CG TGT GTG CCA GGT AGA GCAAG
) wE 2.3 GstsBImRNAFRIE

2.1 UgtsBYmRNAZRIX

B T TUAH AU T 5 5 L 1) Uges 70 B A /)N BT
JIE A mRNA R AW 50 7R, fEMEYE /N R R Ugtlal
FImRNAZK V- H AT 55w 1 Rk, 2 I 1 /s §AH Y
Bk A& Ik 35 (P<0.01)(El1). Ugtlas. Ugtla6.
Ugt1a9F1Ugt2b34(\JmRNA 7K V- ££ W5 b 2 531 v 1) ¢
KON E . Ugts, BlUg2b1(P<0.01).
Ugt2b5(P<0.05). Ugt2b35(P<0.01)[{JmRNAJK “F- 7
HEPE/N R I RR B, EIUEYE BRI,
2.2 SultsHimRNA XK IA

Sults{FImRNAZK - 5 715 AN [7] 179 1 ) 40 i 2 A5
3, Sultlal . Sult2a2F1Sult3al I mRNAZK - 15 M P
B 23 R PR RO 01765 7 740645803 580%% (1A
2)e SultldIF1Sultlel TFImRNAZK V-5 W5 B 3 1)
AL, SultSaI{EHENE B I mRNAZK P LA
PER U E1915 . iR oR, EE W SultsB)Sultlal
Sult2a2 F1Sult3al {FImRNAZK - 5 BT 5 I S i ek
TSR R . MSultSal FmRNAZK - 5 I AEE
T FRIARA(E2).

GstsIFImRNA R IR 57 45 RAF 5L, Gsta2. Gstad
M Gste 1 FFIMRNAZKF-E P53 (82 S B

O Female
4 W Male

W
I

(3]
I

Fold change

L nﬂimu

» P » 5 b
O A \O 0 \ \
RO M S S
I GAPDH¥ 3k (¥ LTV S (AR A R IL AR TER S 4k 1
JIZESE, #P<0.05. **P<0.01, HiStudent’s /K746
The geometric mean of GAPDH transcripts was used to normalize

expression levels. Four times experiments repeated. Gender differences,
*P<0.05, **P<0.01, determined with Student’s ¢ test.
Bl Ugts7EWELE/ )R (6 B #9) AT BE R FImRNA RYHE X R34
Fig.1 Relative mRNA expression of Ugts in livers of female
and male mice(6 months old)
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The geometric mean of GAPDH transcripts was used to normalize expression levels. Four times experiments repeated. Gender differences, *P<0.05,

**P<(0.01, determined with Student’s 7 test.

2 Sults7EMELE )N (6 B #5) BT B9 mRNA R HE X F]RiE

Fig.2 Relative mRNA expression of Sults in livers of female and male mice(6 months old)
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The geometric mean of GAPDH transcripts was used to normalize expression levels. Four times experiments repeated. Gender differences, *P<0.05,

**P<(0.01, determined with Student’s ¢ test.

B3 GstsTEMELE/ (64 B)BTAEF AImRNA BY#E X 5=1%

Fig.3 Relative mRNA expression of Gsts in livers of female and male mice(6 months old)
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