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AR Ak 200 nmol/L+H/R ) 284 & & % B A (PKA ) 4 ) 7] (H-89 5 pmol/L+3 % AF ik 200 nmol/L+H/R) 28, MRAT 2050 A &k 5
H/RAEA! | #4257 30 min A A EARAK, A A EARAKET 10 min Ae AAB G 3% 7). R A EH B EMEE ARG EALEH, AXW
FOARM M R AR5 B T (Ca*'m) K F B R AR B AL (APmM) , B ARUE N 20 J0 Z BB IR 3 (ATP) K-F . &R . 5% G Bk,
AL 28 4w L X AL AR I IR B e | 58 B AR, 220040 Ca¥ m KT A &, AW m A ATP K -F 4K (P<<0.05) , SAEA 20 rde , FRA 2240
20 L 2R AR IR IR 32 | 8 3 m | 2 VAR R 3R 5 Ca”'m KT AR, A¥m A= ATP R T+ 35 (P<<0.05) . 5 FRAL 248 rh#k , 3 Fpdp
) 7 28 28 L Ca® 'm K- F &, A¥m A= ATP K -F BAK(P<<0.05), 2536 % AR 7T, 22 H/R &1F F H9c2 b & k458 3., A+ &
APm, 3 ATP £ .. EAHUH 7T 48 5 i87% GLP-1R/CAMP/PKA 12 5 i@ %A % .
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Study on the Mechanism of Improvement Effects of Exenatide on Mitochondrial Function of H9¢2 Cells un-
der Hypoxia/reoxygenation Condition

CHANG Guanglei, LIU Jian, QIN Shu, ZHANG Dongying (Dept. of Cardiology, the First Affiliated Hospital of
Chongging Medical University, Chongqing 400016, China)

ABSTRACT OBJECTIVE: To study the mechanism of improvement effects of exenatide on mitochondrial function of H9¢c2 cells
under hypoxia/reoxygenation (H/R) condition. METHODS: H9c2 cells were cultured in vitro and were divided into blank control
group, drug control group (exenatide 200 nmol/L), model group (H/R), pretreatment group (exenatide 200 nmol/L+H/R), gluca-
gon-like peptide-1 receptor (GLP-1R) inhibitor [Exendin- (9-39) 100 nmol/L + exenatide 200 nmol/L + H/R], ¢AMP inhibitor
(Rp-cAMPS 1 umol/L+exenatide 200 nmol/L+H/R) group and PKA inhibitor (H-89 5 umol/L-+exenatide 200 nmol/L+H/R) group.
Except for first 2 groups, H/R model was established in other groups, and they were given exenatide 30 min before modeling and
relevant inhibitor 10 min before giving exenatide. Morphology of mitochondria was observed by TEM, and mitochondrial calcium
(Ca”m) and the mitochondrial membrane potential (A¥m) were determined by flow cytometry. Cellular ATP content was measured
by microplate reader. RESULTS: Compared with blank control group, mitochondrial cristae swelling was enhanced in model
group, while density decreased, showing vacuolization; Ca’'m level increased while A¥m and ATP decreased (P<<0.05). Com-
pared with model group, mitochondrial cristae swelling relieved in pretreatment group, while density increased, showing vacuoliza-
tion relieved; Ca’'m level decreased, while A¥Ym and ATP increased (P<<0.05). Compared with pretreatment group, the levels of
Ca”'m increased in 3 kinds of inhibitors group, while A¥m and ATP decreased (P<<0.05). CONCLUSIONS: Exenatide attenuates
H9¢2 cell mitochondria Ca*'m accumulation, increases A¥m and ATP production. Which indicate its mechanism may be associated
with activating GLP-1R/cAMP/PKA pathway.

KEYWORDS Exenatide; Hypoxia/reoxygenation; Mitochondria; Glucagon-like peptide-1 receptor; Adenosine cyclophosphate;
PKA
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(1~2 min) , fff Hlfm R N 32 FR o 3 ZE AR AK (Exenatide) /&
GLP-1 2047, -3k 3.5~4 h, I AR 22T 2 U R 114
BITY, EH T B, SCEET IR Bl 4a A (Hypoxia/re-
oxygenation, H/R) 544 .0 L H9e2 4 it it 2 b A s e HLAT [
PN AHSCEERR IR & 35 R AR F AL AT 2 . BF
5 AP, GLP-1 J H 2R ALl ] 3l i) 45 A GLP-1R 006 S i
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[ Sigma-Aldrich /A w] , #it %5 : 051M4796V, 4l & : =95% ) ;
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(P<<0.05) ; S RILH F A, FiAL R 2H HOc2 41 i Ca® 'm /K - /b
(P<<0.05) ; 5 FiAb BIAH Le A, 3 A 371 2H H9c2 44 Ca*'m /K
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BE1 & HIc2 4B S L fAR A G5 Y% 5 FE 52 B (30 000)
Fig 1 TEM of the structure of H9¢2 cellular mitochondria
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in each group (x30 000)
F1 FHEHI2 MM Ca m A¥m K& ATP K F B E & R
(x+s)

Tab 1 Results of the levels of Ca®’m, AYm and ATP in H9¢2
cells of each group(x £ s)

25 n Ca’'m A¥m ATP,nmol/mg protein
=popiel 3 85.85+491 1.97+0.03 12.25+3.12
2yt AL 3 89.06+3.09  1.96+0.02 12.03+2.41
i) 3 14848%593%  0.60+0.09" 3.49+0.54"
TiabFnge 30 11791+£2.82°  1.10+0.06" 7.04+0.98"
GLP-IR#MHIFIZE 3 153.24+£897*  0.53+0.14° 3.76+1.77°
CAMPHIHIFIZE 3 14445+11.24° 0.52+0.12° 3.84+127%
PRA 5141 3 14545+939%  0.61+0.12° 3.66+0.90*

T a8 FXTBEZE HL AR, P<<0.05; S RIZE b, “P<<0.05; 55 Tl
ALPRA L, *P<<0.05

Note: vs. blank control group, * P<<0.05; vs. model group, ‘P<<
0.05; vs. pretreatment group,*P<<0.05

0.05) ; S TRALBRZH L4, 3 Fmfil 541 HOc2 i A ATP /KR
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1 GLP-1R/cCAMP/PKA {55 5 5 3 I AH 1oz 41 6 790 4 kg 981
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MLkl o
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I 2R SCFERR R AT o H/R S50 S kA Thne . iy
T GLP-1R i 5] . cAMP 410 il 50 Kz PKA i if 56 -+ FotJ , 07l
T ICHEAR IR i H/R 450 F HOe2 41 ATP A B FE T . x4
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28 LA HR Z5AF T, SCHEARIIK AT i HOc2 i 4ok (4
B8 2 TS AP m I 0 ATP 2R B, LA AT B 5 s
GLP-1R/cAMP/PKA 15 518 643 5.
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W E R BT R 0 AE A K K (AA) KRG 2 AAF R R AUE] . i IR 60 R KR LS A B A (0.5%
Fl ALE5 80) 40 AL A AT PR (0.5% Fol 4L 85 80) 4 P xT R (F AR £ 3 K, 10 mg/kg) 4 fo F FAEE L b & P AKH 2 (0.08,
0.04.0.02 ml/kg) 20, Fh EF 3T BB AN, A B LK R T )G R3E3Hih T oM KA A4 K A AABER 4L 0 4% igsh
%25d, HR 1R, MK RAEFIIRE ok BB Ik MIE)IE R 353 M RRBILF TR F P & miehZ 1B(IL-1B)
M8 B T o( TNF-0) 69 4% . 45K . 5 B ah R4 v g LA s BR 28 K R KM A 8 5P K50 IP IR R IR 35 20 A 3, IR 5
FEAK, P IL-1B  TNF-08% 3 A0 (P<<0.05 3 P<<0.01) ; & X T LA LA LN IK, K2 P Mk 20 I bk B 20 IO B v 48 B i3
AAFRBEAR, B mg A ZHB AN MR E, HAM AT IR, T AR R i B T K KRR Fe gk R
M AR S P IL-1PA-2 o Y, TR 42 2k P KA AR AR HIT S, TR EEL B H A FTAK KX oF P INF-ab&
B (P<0.05 3 P<0.01); B2 2520 K A X T B B4R K M aaJid 852, X W iR IR o8 A ROA B, W SRR & 4t TF
FEAR L ik 5 AA KRR — &9 25 A A, AL T AR 5 8, Y fo & IL- 1B TNF-04% A % .
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Pharmacodynamic Effects of Volatile Oil from Homalomena occulta on Adjuvant-induced Arthritis Model
Rats and Its Mechanism Study

HU Yuan', LI Jingi"’, ZHANG Shuhan’, HE Dan’ (1.Sichuan Academy of Medical Sciences/Sichuan Provincial
People’s Hospital, Chengdu 610072, China;2.School of Medicine of UESTC, Chengdu 610054, China)

ABSTRACT OBIJECTIVE: To study the pharmacodynamic effects of volatile oil from Homalomena occulta on adjuvant-induced
arthritis (AA) model rats and its mechanism. METHODS: 60 rats were randomly divided into normal control group (0.5% polysor-
bate 80) , model control group (0.5% polysorbate 80) , positive control group (Tripterygium glycosides tablets, 10 mg/kg) ,
high-dose, middle-dose and low-dose (0.08, 0.04 and 0.02 ml/kg) groups of volatile oil from H. occulta. Except for normal control
group, other groups were given complete Freund’s adjuvant subcutaneously via right rear foot plantar to induce AA model, and giv-
en relevant medicine intragastrically for 25 days, once a day, since modeling. The articular swelling degree, immune organ (thy-
mus gland and spleen) index, pathological change, the contents of IL-1B and TNF-a in serum were detected. RESULTS: Com-
pared with normal control group, the primary and secondary articular swelling degree and thymus gland index of rats and the serum
contents of IL-1B and TNF-a increased in model control group, while spleen index decreased (P<<0.05 or P<<0.01); obvious tissue
swelling, large amount of neutrophile granulocyte, leukomonocyte and macrophage infiltrating joint surrounding tissue, the prolifer-
ation of synovial cells and obvious osteoarthritic lesion were observed in podarthrum. Compared with model control group, the pri-
mary and secondary articular swelling degree and the serum content of IL-1f decreased in the volatile oil from H. occulta groups;
thymus gland index increased in middle-dose and low-dose groups of the volatile oil from H. occulta; the content of TNF-a de-
creased in high-dose group of the volatile oil from H. occulta (P<<0.05 or P<<0.01). The inflammatory cell infiltration of joint sur-
rounding tissue relieved in treatment groups, synovial cells proliferation was not obvious and synovial cells morphology was im-
proved. CONCLUSIONS: The volatile oil from H. occulta has the pharmacodynamic effects on AA in rat, and its mechanism
might be related to the serum content reduction of IL-1p and TNF-a.

KEYWORDS Homalomena occulta; Volatile oil; Adjuvant-induced arthritis; Pharmacodynamic effect; IL-1; TNF-a; Rat
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