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BE .
[EE] 1M RS RERE(CHH) BEEMEE 2 BUFERAE(T20M) . HIRE T SHENR B
BESEE B FXIE DNA BEMX—RIREF TG X & 15881,

[EEY] #5E CIHH X3 T2DM /NEABER TR B ERRIAN B FX BEE AR, 3T CIHH
VA TSR RY BT BEAN &,

[757%] 40 R cs7BL/6) T/ NEREN 2 A B EE EXTER(NN/CON) 4. B RIS RERSE
FFRxTHR(CIHH/CON) 4H. B &% S VERMIEZL(NN/DM) 4. 1815 (B B R IE R & T FrE R
B CIHH/DM) 4, B RSB TREIIR ST NN/DM BH CIHH/DM 4A/NR 7 S, &4 5 d 1%
BX 40 mg-kg  (LUAE ) FIEREREST 50 mmol-L $ERREE R (STZ) BIL T2DM /NRAREL,
CIHH/DM £B%0 CIHH/CON A/NB B RIZE I 5000 m BRI EEE T 6 h, NN/DM B F]
NN/CON 4A/NE—EHATEEERIMED, EL 4 B, BRI NMAET K, aHH FTHSEEE
Wt BB VETT = MR BR B R SR, ME /)R AT PVEE R X RS EE VR ER(GK) . AER
FRBES(PK) FINE R A X BEFSBA TR MG EE T A ERER ¥R BB ( PEPCK) « BIEIHE-6-THERES (GeP) BIER
&7 BE mRNA BN RIAKFER B 5T XI5 DNA BRELKTE,

[4552] 5 NN/DM 4BABLE, CiHH/OM 4A/NERTE CIHH FF15E 25 K5 IMAERRK(P <0.05) NN/
DM £B#0 CIHH/DM 4H/NER 39 2 TINE PR B 1T 2 848, 1B CIHH/DM ALk TEFR(AUC) BT
NN/DM £H(P<0.05), 5 NN/DM £B48LL, CIHH/DM A/NERMEE S E S EMBE R ERinTG
#(HOMA-IRI) BE 1K (P<0.05), BT GK 1 PK BB E N A= B B E mRNA RiX £IA(P<0.05),
PEPCK #1 GeP BEE /1 TR B EE mRNA RIATE(P<0.05), FH/NRIF GK. PK. PEPCK FlI
G6P B R BENF X3 DNA B ENWKTEMERTHRITER N, BS mRNA A XEEE
BWELAITFERE X,

[£512] CIHH FFAJFEAE T20M /NR IKE, SR EEEVET S M FE MR R R, iR
KRR RESE N REER mRNA RIX, B BRI R SXEER X BEBRERN B FXIE
DNA BBEKFTLX,
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Effects of chronic intermittent hypobaric hypoxia on expression and promoter region methyla-
tion of key enzyme genes related to glucose metabolism in diabetic mice SUI Chunhong'?, HE
Yantao™, XU Yawei?, JI Pengyan™, CHANG Ying", ZHANG Dongfang'®, ZHAO Donghai', JIN Lianhai™®,
WANG Cheng'® (1.a. School of Pharmacy b. School of Clinical Medicine c. School of Basic Medical
Sciences, Jilin Medical University, Jilin, Jilin 132013, China; 2. Institute of Biological Engineering,
Jilin Agricultural Science and Technology University, Jilin, Jilin 132019, China)

Abstract:

[Background] Chronic intermittent hypobaric hypoxia (CIHH) can effectively alleviate type 2 dia-
betes mellitus (T2DM). In this process, the underlying mechanism in its association with the epi-
genetic regulation of DNA methylation in the promoter regions of glucose metabolism key enzyme
genes remains unclear yet.

[Objective] To investigate the effects of CIHH on expression and promoter region methylation of
key enzyme genes related to glucose metabolism in diabetes mice, and to explore the underlying
mechanism by which CIHH regulates glucose metabolism.
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Forty C57BL/6J male mice were divided randomly into a normobaric normoxic control (NN/CON) group, a chronic intermittent
hypobaric hypoxia intervention control (CIHH/CON) group, a normobaric normoxic diabetic model (NN/DM) group, and a chronic inter-
mittent hypobaric hypoxia intervention diabetic model (CIHH/DM) group. The mice in the NN/DM and the CIHH/DM groups were fed for
7 weeks with high-fat and high-sugar diet. Subsequently, these mice were intraperitoneally injected consecutively with 50 mmol-L™"
streptozotocin (STZ) for 5 d at a dose of 40 mg-kg™* (body weight) per day to create T2DM model mice. The mice in the CIHH/DM and the
CIHH/CON groups were intervened by simulating hypobaric hypoxia at 5000 m altitude for 6 h per day, while the mice in the NN/DM and
the NN/CON groups were always placed in a normobaric normoxic environment. All mice were continuously treated for 4 weeks, and
blood glucose were monitored during this period. After the CIHH intervention experiment, the glucose tolerance and insulin sensitivity of
mice were evaluated. A set of indicators involved in key glycolytic enzymes glucokinase (GK) and pyruvate kinase (PK), as well as key glu-
coneogenic enzymes phosphoenolpyruvate carboxyl kinase (PEPCK) and glucose-6-phosphatase (G6P) were measured in the liver of mice,
including enzyme activity, relative mRNA expression level, and DNA methylation level in the gene promoter regions.

Compared with the mice in the NN/DM group, the blood glucose levels of the mice in the CIHH/DM group decreased after the
25" day of the CIHH intervention (P < 0.05). Regarding the diabetic glucose tolerance curves, the area under the curve (AUC) of the mice
in the CIHH/DM group was lower than that of the NN/DM group (P < 0.05). Compared with the mice in the NN/DM group, the mice in the
CIHH/DM group showed that the serum insulin content and HOMA of insulin resistance index (HOMA-IRI) decreased (P < 0.05), the enzyme
activities of GK and PK increased and the relative mRNA expression levels of their genes were up-regulated (P <0.05), while the enzyme
activities of PEPCK and G6P decreased and the relative mRNA expression levels of their genes were down-regulated (P < 0.05) in liver.
The average DNA methylation levels in the promoter regions of GK, PK, PEPCK, and G6P genes in liver of mice in each group were not sig-
nificantly different (P > 0.05), and their correlations with mRNA expression levels were also not statistically significant (P> 0.05).

CIHH intervention may reduce blood glucose level, improve glucose tolerance, alleviate insulin resistance, and regulate the
key enzyme activities of glucose metabolism and the relative mRNA expression of their corresponding genes in T2DM mice, but the
above phenomena are not related to the DNA methylation levels in the promoter regions of these key enzymes.

chronic intermittent hypobaric hypoxia intervention; diabetes mellitus; glucose metabolism; key enzyme; DNA methylation

124 (8] BX M 1 [E 1K & ( chronic intermittent hypo-
baric hypoxia, CIHH) F Tl EXT A S LI TR A
EZENSRRERSENIF IR HITIKER B b4 RY
FE" CHH FHANESESFESEAF-10 LB, RS
NUAHALRBEEM S 14, N8 AMm. AT BEZMAR
REEE, AIEZMERER, ttE B E MyEMAS
S8, UELREE, GHONBROEETRHBE,
HEZF. GE. R2F NS, ERIGFBEEENIE
A B AT RN, MITHRF AT AWM, KBPEE
TEEthtXNER, IEEMNSFILHES RS
RHNAMPEEESROEEA EEE I BYERE
(type 2 diabetes mellitus, T2DM) B9 X F& A8 X #3166
HN& 0l g 2R ERE LN BOE S AN VEERiZEE
108, EH VAR R EIFE T 5 F BT EE™,
FIBT BRI R BRI WBFENBIR T LPE
RERFEESMBERHRESEBERE", #—%
FAZIERA CIHH BE R EIE R BB R E EEHNRIE,
FEERETREILN, TSR R, ELF
FaHH RIS REEFIBIERN AT FENE
T2DM I FRELZF MR A — N EENH RS M, CIHH
BHE I E R S BN HI R AT R =,

RMEEFEMRELREZTALZE DNA B F
ZEREFINELTESERREKE=ET U
B2, B RRMBEZMKRIIVE], AT EXBBEGE

S R IEE RN BNE", DNA FEUREEMNR
NUEE ] 2 —, SCIIEER DNA B E MV SERERRE
'I#L%ﬁitﬁ?é“‘” ZEFZTLL T2DM /J\Fu*%ﬂﬁﬁﬂ%iﬁ%,
=X 5000 m BIRIBEEREIFEFHTT CQHH T, FIE
CIHH XF T2DM 7\ Lu*}ﬁﬁlﬁiﬁ’]g’ﬂl‘] FHHH R IT CIHH
XF T2DM /) ERAE X151 5% SR B AV R NLIE & F R A4,
79 CIHH TEFEHIMAEF] T20M S&77 /5 BRI AR HIE
IR,

0 R cs7BL/6) NER (4 BRR, (A& 17~19 g,
SPF 2&) MU KIEFRFT B ERFRE. SisaEmEe(is
AR#ELL 58%) M F KB LR MR ABRA
3 [SCXK(F) 2022-000310 INEFEMEAFFERETN
A ICFTE SPF 2R R ZEILL0 = [SCXK(F ) 2022-0001]
1H7, RFET RIS ERE 22~26 °C, HBXEE 50%~
60%, 7K A 12 h [E][RTEIFRAZRINER, B am@
ok SR A RESEMEAF LW H LML
ZERE®EH(2022-KIT-013, 2022-)¥T-043), Fi R EM’EVJ
FFEIRIen 3R RN,

§% AR /£ B8 2 ( streptozotocin, STZ; E[E Sigma), [
BHNAFHE. MERDELNRF S EE5H=E
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G250 EIREEE), R E XBE oK. PK.
PEPCK. G6P & /TMEIRFIZ( _E/BHiE) , 2xSYBR Green
gPCR Mix K} FEE PCR I & SPARKscript Il All-in-
one RT SuperMix for gPCR i# 3% F 1 | & . SPARKeasy
2048 RNA BB 2 (PEWARBREE) , DNA ETLH
BRE L IAFIE. A4 DNA REUAFIE. TR MRE
PR IZFNE(FPEIRKIR), SIS (PELE
1), BEREIFFEIAE(2S-DY-HP, FEILRARSE
e, MmiEX (590, PECIHEE) , BHED HAE
1t(NanoDrop One, 3 [E Thermo) , LAY R EE PCR
1X(ce, FEIALRFHFR) , BEARIX (680, E[E Bio-Rad) o

KRR RRRE RN %
IR+ 40 XM cs578L/6) VR 1 B BEAIEEY 20 R/
R T2omM R E, EXRASESEARIRSR 7 E,
BE f5 & K3% 40 mgkg (LUK E 1) 7 2 B8 e 0 &
50 mmol-L™ STZ(0.1 mmol-L™" FA I TIRER 2% 4R, L,
DMABILED) 1 %, &4 5 d, BRESEIZRR 4 h, HAiEIA
F/NERIR 10%EHEK, RREFEME HEEIRA
KO, WEERERRM 1 %NE miE, E43d %=
MAERE >11.1 mmol-L™ {EAHIE T2DM EE/ N
BIRARAT A, BIKIEE/VR 20 R, RALRHRRMN
B AKIRFE 7 A, S XIZ 3 mLkg(bw) BERE
ST 0.1 mmol L FTIRERR R 1R, 1ELE 5 d, 1B
FATIFER,
¥ 20 R T2DM R EL/ )\
RN TR 2 B, PRABEEREEFERBAE(NN/
DM 4R) AN 1% 1B BR M £ & T FiubE PR /i 4H.( CIHH/
DM 4), 5 20 R B F FIT RV E S/ NEFEF
¥R H 2R, DRIABESEEXTEBLE(NN/CON 4H)
1M BBV RERETFITEBA(CIHH/CON ), &
CIHH/DM £HF0 CIHH/CON B/NE & XIZE L 5000 m
SIREEREIFET 6 N(REREIFRERESEC
RESIE 54 kPa, R E 10.9%, RUME 0.4 SLPM) ,
HRE BT EEBERIFIEF, NN/CON £2H] NN/DM
HNB—BERTEESEIFER, EL 28 d™k
5 3d EREMR
SFE 1 h ARRFMNE /)R MiE, RREER
aFfFEIhERER 6 h, AEHITOREEEMNE X
I%(oral glucose tolerance test, OGTT) , FH 400 g-L™* & &
VERRIZ 25 gkg (AR EIDFIZ2EE, 5 57F o,
0.25. 0.5, 1. 1.5, 2 h BUIEM¥EE £, IRIBEH AR
118 OGTT BhiZk FE 3 (areas under curve, AUC) ™,

XK 1%(FRE

AFALL) IR L Z5R, 2 50 mg-kg ' ( LUK EIT) FIE R/
B2 e 18 h B/NER, BRIKENIT 82 2 1M, 1000xg &5 0
15 min REME. BEREUHEEZNEMESE, BB
BaegiZNEMEREESE, RABTEZETEAR
S EFRMITE D R (http://m.medsci.cn/scale) 1T &
fE 5 = 1 #71 #8 2L(HOMA of insulin resistance index,
HOMA-IRI) . & 5 REEI4FEE(HOMA of insulin sensi-
tivity index, HOMA-ISI) F1fE & B ZAAEINEEISER(HOMA
of islet B cell function index, HOMA-B) -

BUNRATAER,
9 FEENFIEHKIRHE KB EBERE, 4°C
T 10000xg B0 30 min BY L&, BIAFFALR EZER,
B 10 uL EE & 2 5 0 N\ B & ¥E BB (glucokinase,
GK) « RERESEES(pyruvate kinase, PK) . BEER IGEZ TR
i B8 #2 ' ES(phosphoenolpyruvate carboxykinase,
PEPCK) A1 & & #& -6-1% B2 B8 (glucose 6 phosphatase,
G6P) B /EINE R M AA RPN EE, HKIEE
O REANENFARSEREEITRIEE .

A B-BNzhZEH( B-actin) ERARES, K MFFEL H 6K,
PK. PEPCK # G6P E[FfY mRNA RiAIKE, FREES |4
HFEFIRSEH IR 1, IREUVNEAFALRFHE RNA, E
BRI HHEENES RNA S8, LU RNA A1
RIEFERE DNA, BHERRNAR(20 i) BER
RNA 1 pL. gDNA EBRF 1 pL. oRT REEE & 10 pl.
TAZBREEIK 8 ulo W RR NAZR/9 50 °C R 15 min,
85°C &1k 55, T2 IEBRIFER, I RIMAZ(20 pL)
61 cDNA 1uL. ETFHF514% 0.5 uL. 2xqPCR R NZJE
R 10 pL. TCIZFREB7K 8 uL, ¥ B R NIEF /9 94 °C
TR 5 min, 2GR RN E4E 94 °C T 205,55 °C
1RA 205,72 °C %EfH 30s, 1EIF 35 MR /g 72 °C &
REE(R 5 min, KRR D ITHREY =Y 8 —
M, B 27 2T B R MEE mRNA BYFE R FRIA K

Ctwezm, Ct {H9 PCR RIGFIEIFEL

REBUNE T EEA DNA, BB E D AHE TN
DNA EEMAEIFTEER, BEUMRBRHR/NEE
[FI£A DNA Kk BB E L& IHRRIBEIZEIE (cytosine, C) ¥ b9
BRI BR DB IE (thymine, T), 120 uL R MR FR €12 DNA 1%
& 2 uL(500~1000 ng)« ddH,O 18 pL. 1t ECBEER 48 b
& 10 L. EXHRERIRESK 90 ule HURNERA
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95 °C [ R 10 min, $Af5 64 °C [ 45 min, BT Gene
Bank #XIEFE & 18 GK. PK. PEPCK F1 Gep B A /B &hF
X i3 = 5, F B Meth Primer T 28 3% 15 (http://www.
urogene.org/cgi-bin/methprimer/methprimer.cgi) ¥ N
CpG BFNIRIT1E H EZRY PCR 514, UM CpG B2
¥R 81t #(island size) > 100, 512 ¥4 F i 1% 0E (gua-
nine and cytosine, GC) & & >50%, MR S HAE L&
(observed/ expected ratio, Obs/Exp) > 0.6, I&1TEI5|¥)
FHIRSEHINER 20 W IEFE& CpG L#ETHME,
ME MRS R E/ N BEERELA DNA AEIRFHIT
PCR Y18, ¥ 18 R N A% (20 pl) B & DNA &R 2 pL.
ETHESIE 0.5 ul. dNTPs 2 ul. BB ECRERE PCR
DNA B2 & B 1 uL. 10xPCR & 4R 2 pL. ddH,0 12 Lo
Y IBRNIZFEZ 94 °C TN 5 min, ZFEITFRNE
& 94°C &% 305,60 °C IR'A 305, 72 °C ZEfH 45 s, &
3% 35 MR fE 72 °C R RIEM 5 mine &Y
BHETEYMIR( LB ROBRATTM. FIA EM-
BOSS Needle E&MH R WA B/ NBI g~ =F7!
S5NEERABSEFIFHITLEXT . cpG LR E K
F=Z iR C RN TR/ 2B, 118
REFHRENKFE=FEAMAE CpG L= BEMHMK
FHIFII(E

#& 1 mRNA RAtL MRS I¥FS!

Table 1 Primer sequences for mRNA expression detection

BE &R s1¥F%)

GK 1EM5|4): 5'-TCCCTGTAAGGCACGAAGA-3
RME35|4¥): 5-GAGAAGTCCCACGATGTTGTT-3'

PK EM5|4): 5'-ATGATGTGGATCGAAGGGTC-3'
RS |¥: 5-TGGGTTGAAAGAAATAGGGT-3'

PEPCK 1EM5|4¥): 5'-AGCTGCATAATGGTCTGGACT-3'
R M5 |4¥): 5-GCCGTCGCAGATGTGAATA-3'

G6P EM35|4): 5'-AGCAGTTCCCTGTCACCTGT-3
RME5|¥): 5-CGTTGGCTTTTTCTTTCCTC-3'

B-actin IEE5|4): 5'-TACCCAGGCATTGCTGACAG-3'

K [A35]#): 5'-AGCCACCAATCCACACAGAG-3'

x2 BEWENFRIZENGIYFS

Table 2 Primer sequences for methylation detection

BEEFR 5195

GK 1IEM5|4¥): 5'-AAGAAAAGGTTTTATGTTAGAGAGGG-3'
A5 |4): 5-ATTATATTTCCCAACAAATTACAACTCA-3'

PK EM54): 5'-TAGTTTAGGGTTATTTGGGATATGG-3'
M5 |4¥): 5-TCCTTTTCTCTTCTAAACAAAATTTCT-3

PEPCK EM5|4): 5'-TTGAAGAGGAAGTTATTTTTTTTGTAT-3
&5 |4¥): 5-TAAACACCATCACCCTTAAAACTAC-3'

G6P E[5[¥): 5'-TTGTTTTTTTAGAGGATTTAGATTTAATTT-3

R [A5]4): 5'-CAAAGGGATGGGAAGGGGAC-3'

1.4 FtFESh

SR SPSS 23.0 it XS SRIGHUEHITANE, &
ZBREIE LSBT EER T, RARRRA ED
1TAABILLER, TR RHIBRR B R AL, WL E Pear-
son IRI SRR M, P<0.05 REERBHRITEE N,

2 %R
21 NRINBENEERHEMNTL
ZH/NRIMBRMERILE 1, CIHH F%E 1 K,
CIHH/CON £H/)\ERIm#E=TF NN/CON £H(P<0.05), Efth
BB R IIEER LA ITFE R . NN/ODM L/ NEEF
HAIE)5E 1. 4. 7. 10 13, 16. 19, 22. 25. 28 KAYM¥ELY
=T NN/CON 2H(P<0.05), CIHH/DM £B/\R 58 1 K1
W= T NN/DM £A(P<0.05), 55 25. 28 RIMHE(ERTF NN/
DM 2H(P<0.05), HfttBY Bl mMiEE R ERITFE R N,

20
16
E’ 12
£
]
G 8
#
=
4 —-@-NN/CONZH  -O- CIHH/CON4H
—B-NN/DM#H  —3- CIHH/DMR
0 1 1 1 1 1 1 1 1 1 1
1 4 7 10 13 16 19 22 25 28
Aflal/d
D] =S miE. a: 5 NN/CON £B48EL, P<0.05; b: 5 NN/DM £E48 L,
P<0.05,

B 1 CIHH FHxd) R myEsI2m (n=10)

Figure 1 Effect of CIHH intervention on blood glucose in mice (n=10)

Z /R oGTT KM 45 R ILE 2, NN/CON £ H0
CIHH/CON A/NRIYEMIEE WEM 84, AN
B AUC ZEREZITFER X NN/DM A ciHH/DM 42
NERHYEMMERFMEEME L. NN/DMA/NE
AUC = F NN/CON £A (P<0.05), CIHH/DM £H /)N §&
AUC {5F NN/DM £H(P<0.05),
22 NRIMFERDESEMNRDZHRMEEXIER
HIZE(Y

CHH FHERANEMEREESENREE
BURMEAB XIS QN R ILE 3, 5 NN/CON 2848,
CIHH/CON A/NR RV IERR B EME iR B = HUXI4EAE
KIERERBIERITFER X NN/DM H/NE R IFE
RSB ES2EH HOMA-IRI {E=TF NN/CON 2H(P<0.05),
NN/DM £H /)7 & B9 HOMA-ISI B 1 HOMA-B fE 91K T
NN/CON £H(P<0.05), CIHH/DM ZE/NE A MBS =

wWww.jeom.org
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& =7 HOMA-IRI 1K F NN/DM £H(P<0.05), CI-
HH/DM £B#] NN/DM £R/VER BY HOMA-ISI {EF] HOMA-
B EERTHITFE N,

€
=28 ‘E 2800
=24 a % 1: : ab
S % - R Z 2100
£ b? ab E
=1613 ab £ 1400
7

g ¢ 5
E o -#NN/DMZH o CIHH/DMAH [y 0

0 30 60 90 120 § & & 6{& @

B {&]/min \00 \c,o & °
‘?\ AN ‘?‘

CEl A OREEEMNERA%; B: L TER. a2 5 NN/CON AELL,
P<0.05; b: 5 NN/DM £B#8Ek, P<0.05; c: 30 min Bf5 60 min B4R
Lk, P<0.05,
2 CIHH Ffx/h B OREEEREFm (n=10)
Figure 2 Effect of CIHH intervention on OGTT in mice (n=10)

3 2
E = 27 ab
" < 18
b 2 o
&
-
& B
KUK
& \“0 \s\° ®°
\;
160
(0]
5 « 120 a
T y a
< S =0
o
2 T a0
° g N ° g
\s“ & \0% & o P
$ S\ & & A & ®

CE]lA: MBERDEREE, B: BEREIBIH(HOMA-RI), C: BREHK
RS E(HOMA-ISI) , D: BES B AR INAETEER(HOMAB) . a: 5
NN/CON £B#8Lt, P<0.05; b: 5 NN/DM £B48LL, P<0.05,

3 CIHH Fiist/hEMERERERSEMREREHURMMEX
FetREY R (n=10)
Figure 3 Effects of CIHH intervention on serum insulin level and
insulin sensitivity indexes in mice (n=10)

2.3 NEIFEERAHXEEENNEL

CHH FRESA/NRIFEaE RS X REEE
ML R ILE 4, 5 NN/CON £EF8LE, CIHH/CON 2B/
AT GK. PK. PEPCK. G6P SENERWTHITFE
.o NN/DM 2B/ FF AR GK. PK & 77391 F NN/CON
£H(P<0.05), NN/DM £H/NER/NERBFH PEPCK. G6P J&
7157F NN/CON 4R (P<0.05), CIHH/DM £H/)\ & BT &
GK. PKE/1ETF NN/DM £H(P<0.05) CIHH/DM £H/)\
F/INERAFHR PEPCK. G6P JEJJEET NN/DM £H(P<0.05),
2.4 NEFEEEREXEEBERE mRNA RiAKF

CHH FRE&A/NRFaER X RIEER
mMRNA B3 FA K F 1045 R L& 5, 5 NN/CON £H

#LE, CIHH/CON 4B/ BT GK. PK. PEPCK. G6P £
EHY mRNA HEXS FRIXKFEZIITFAITFEER Mo NN/
DM £B/NER GK. PK EEIRY mRNA YT RIXKFHEF
NN/CON 2H(P<0.05), NN/DM £H/)\§& PEPCK. G6P &
EI#Y mRNA FEXTZRIAKFE = F NN/CON £H(P<0.05)0
CIHH/DM £H/IVER GK. PK B EIHY mRNA FEXT RIE KT
=T NN/DM £H(P < 0.05) - CIHH/DM £H/)N\ER PEPCK. G6P

EFE R mRNA FEXTZRIEKFEF NN/DM £B(P<0.05),
;‘:D 60
£ 45
g 30 5 ab
R
W 15
& 0
» » » &
(,OW 00& \&w \°$
S &S &
o 12005,
‘oo a
£ 900
o]
< 600
R
§d 300
&
gv‘?é B & @v‘% \&
S & O W <9 \° \°
$e\o\§\\ RS \ \ N *?‘

U] A: BEVERES; B RERERRES; C: BiERIREE TR ERER YR 3AE; D:
BEE-c-ERAEAVESIE 11, ai 5 NN/CON 4HA8LL, P<0.05; b 5
NN/DM £848Eb, P<0.05,

4 CIHH F3x3/ MR BF GK. PK. PEPCK #1 G6P Eg;&E
R9%Z0m (n=10)
Figure 4 Effects of CIHH intervention on enzyme activities of GK,
PK, PEPCK, and G6P in liver of mice (n=10)
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Figure 6 Prediction of CpG islands and design of PCR primers in the promoter regions of GK, PK, PEPCK, and G6P genes in mice
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