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[ Abstract ] Objective  The aim of this study is to explore the hypoglycemic effect of active components of
Anoectochilus roxburghii on zebrafish models. Methods Anoeciochilus roxburghii components were exiracted and separated
into three groups: the alcohol extraction group, macromolecular polysaccharide group (= 5 x 10°) and small molecular
polysaccharide group ( <5 x10*). Zebrafish embryos were exposed to 2% glucose solution (2% Glu) at 24 h to imitate
acute hyperglycemia phenotype, and then treated with the three Anoectochilus roxburghii components. Based on this high-
glucose model, the zebrafish embryos at 72 h were collected to detect the whole tissue glucose value. Furthermore, semi-

quantitative PCR and whole mount in situ hybridization were performed to detect the expression of mRNA levels of
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glycometabolism-related genes. Results An acute diabetic zebrafish model was induced by high glucose stress. In this model,

some key factors during glycometabolism such as insulin, pck-1 and pdx-1 were significantly affected, while the alcohol extracts of

Anoectochilus roxburghii obviously reversed these abnormalities induced by high glucose stress, even to normal levels.

Conclusions The alcohol extracts of Anoectochilus roxburghii has obvious hypoglycemic effect on diabetic zebrafish model. Our

result suggest that Anoectochilus roxburghii has a potential application in the hypoglycemic drug screening.

[ Key words ]

glycometabolism-related genes

B R 95 ( diabetes mellitus, DM) & —Ff f1 i 1%
PR 2R AP A PR 2R AR AR 5 RS I ity ™ e A 1
I S S PR S RN S R TN
P B R 5 ZRAE A R PR A, 5 oAU iR A
S b DT 5 | A I 4 2 0 5 R o R - L
AR Sy 20 A B AR ] I £ Bl DR RS R
Bz SAER R R, BRI D T BURE SR A I R
B PRI , 19 5 3R 4 X0F th O | o 5 HORSE A1 DA e 1 3R
SESEAE AT R VN 1 AU PR | KR 43 AU A1
TRPEIR S AL E A Ak 1T R R A Y, T
EEC7/LY NI A (1 T S At R | S A S B 9 v
Ji 5% Z (preproinsulin, insulin ) F2& I8 17 L1 18 5
SR PR R BRI Y B AN B, AT 2
AL T R 5 4 AL AL PR 448 B S5 200 B b A9 R 0 R A2
AR, VI 8 2 W O ds Ak DN A% 3 2 A R 1) DA
7T 7 20 P % AT 2 W P R R0 0 i A e T
FRFR LI 1 ( phosphoenolpyruvate carboxykinase 1, pck-
1) SRS A T S AR JRE OB s 25 AR
o B DA DG 2 18 2 0 110 R 245 o S DG B 1 £
MO IR 38 i RN & 3 N 1 (pancreatic and
duodenal homeobox 1, pdx-1) K253k F I 5 N 430k
[ 2 B AN I E KN Y 8 Al bt A
RN 7Y = R U G Sl T Sl S S (2
Fiz-13 o ML T ( neuronal differentiation
1, neurod-1) XI5y B 4L & & M A HIIRE 2 ¢
N UTARR, B R A T KO B R AR
PEFERINGE , PR R R R BT, B
PRI ICHE 1L R0 i © 28 1l A 4 98 90 | O i 1L 7
PRI 2 JE B T e N2 R Y B = R 9R
g FRE, A — R 2 W AR 8 A TR AR IR
i AR Z2 04 2 HORe i o, A BIVE T, AT
PO 2, 2N RE B I AR | 38 BE B 1R 18 P T A
(A A R B2 B G0 PR A e T 2 I B
ALY R AT B B B A0 o M B B R B A
i 5 RARHTCAE TN RE . PRk vh B 245 78358 97 DR O
T AT A 3 B A5

Anoectochilus roxburghii alcohol extracts; zebrafish; tissue glucose; hyperglycemia model;

G 2R5% (Anoectochilus roxburghii (Wall. ) Lindl. )
NA4EE  H22F)(Orchidaceae ) , 75 22 J& ( Anoec-
tochilus) Z4F LW 25 M) . E250 40 T rh [ A8

BB AR WX R s R A 4
LR A REK BUVRELAT S (e W/ Y (RO e
BE ARG B o AV E AL AN B R AR A 5
SCHIBURE | X 4 A B R AR T A 2H 20254 7
T, O HiE T TR I HLEERESE

BE I e RLRVEC( 20 23 500 1Y) 5 AZEAH Y, f
LSRG DINE RS NIRRT E MK L AL R S5
1 & B S BIES K B 5 A —BrE ik 85% ,
T4 S BE 5 AR Rb g 0 JFH A
ARBLN Gy FR A BT AASHESE A H B 5 £
719 4 2 T 3% W 5 P 2 4, 38 sk A A 5 AR
THHAF DG L TR A 4 4R I 4 ) A B 1) 3R GK 5 i
BRI LL , RS 4 L 5 1R AP ML

1 #RFEE

1.1 SKEEhY

5 AWTERER TU 5 R3S ( Danio rerio) ,MEHE
15 5 BEL iR 3 ~4 em, lTEHER A H LR
T 2 HRIE Westerfield ' J7 ik 7E [ B I K2
Pyl TR AR O B 0 000 % B A

SEHHT 1 d, PRI T AT R B A CE T AL
PCHL A, K Ml e £ B AR 23T, 55 2 K5 SR Bk
P HAZ I 00, R IR 32K 30 min 5 WCHE 245 O
T4 Holfreter /K AEFFR L | 28°C fHIREE 7
1.2 EERFRILR

i 4 G T (o) P DT R 22 T ) 7 R R
HRO ) s PN =B (VEBR AL ) s Z2 B I ( Sigma) ;
PBS(Sigma)3300 #4755 8 .0 ML ( Kubota ) ; HH-2 %%
AR R KA B (S IR HT R T AR AR A A )
AUY320 H A3 HE L 20 47 K (B A RS % 1Y
#RAFRAF) 3 /N E AL ( Tiangen ) ; Nikon SMZ18
PR Tt B ABE (JE HE) ; i B 5 A A i 4 X
(Abbott Diabetes Care)



o H AR PR A AR 2018 4E 6 A 4528 B4 6 1 Chin J Comp Med, June 2018, Vol. 28. No. 6 23

1.3 EWH*E
1.3.1  SZREA 005 51

HERFR AL | kg BrEER) R HORNR L 1: 4
TNAZELG K, K, 80°C /K I PR B, B 0 e 48 I
T, DU i 2 SR v JE R AR BOR A 91, LIS H
TERG 78 AR K e i B — e R A 4 R e AR 1R
ICK S CE T 4°CORFDIIE TR, 25— H g
HHUEAE BT AR 53 B ARAT I BEER Y 78 K Uk 4
F—E W, B R TR T SFAFH I — LR
FEW ; BEUTH) N ZE A K S D 4R U8 5 40t 5 % 10°
FEUERSSER IS BB U8 5E Z SR 28 R MR AR % 100 mL 2245 L
SHETHIUET,S x10° A EH WD . KT £
W55 x10° LUNd s A = /Ny 20,
1.3.2  A2R3E EA BRI TG R 20 50 A4 A i
1.3.2.1 25 E

SRR G LR A 4 A 0 BE T A IR IR VR FH G fe A
WP AT T DA 52 . SE0e— . A2 JR IR 43R %)
ﬁﬁéﬂ%ﬂﬁﬂ%?ﬂ,ﬁ’ﬁﬁ?ﬂﬁﬁ Holfreter 7K 5535 £72 h, 4
LRIERRYIAL K TN T 2 2y
e FE A6 B K% B M 50,100,500, 1000 pg/mL, 525
KSR BOARG A Holfreter /K35 3% E24 h, 437 W
21, X HRZH 4k 2 FH Holfreter 7K 553% , F Y 40 B 0 il i
S B 2R E 1 2% 107 2RV R, B T 40
o0 R B A0 E 120 P A 2 VA VR 8 T RE S R A
PR WS, 4038 24 h S ED R H % 48 h i K i A
RV 53 A B4 40 BUWNIG , Frh B AL 2 4k 22
2% HIEIHEEI, 5 A 4 LA BRI A0 A ) Bt 43 531)
HAHE B 9 50 100 500 ,1000 pe/mL 144 28 4R
Yy, B R B B, S — RS
B 12 hid e PR T4, POESET- IR G, TE 4 24
Y, BRI — A AT g0 A, B fa iR iR
T 28 CHHIRIEF A IR, IR A B 2 72 h W
HIET G B RUR B LI R4 IE 5%
1.3.2.2  BEE, 20 ZO80 1 A E TR B2 il

25 5 G Holfreter 7K 55352 24 h 550 H
A, SRR ZH 4k 22 F Holfreter 7K 35 3% , A5 70 41 B 46 i,
2% WRIEIEGS I, WG 5 2 48 h I, 4 e A 7Y
Y0 R DU LH , o — A FL AR 22 0 2% B 260 1
L8 = A e W) 1 o 5 A 2 1 ) AN
SERESR LY, /N o T 2 O8E Uk B B B R 30,40,
50 we/ml, K 43 22 0 R 4 4 vk B B E S 300
400 500 pg/mL, H T4 R OR D JCiE A il b
BERTLAS IR & B 2 72 h K I BE I £1 20 2% 46 2%

WEA S

PR IR B 250+, H Holfreter 7K 15 19 ik .
W E FE IR R | BT i LA R 7% B SIS, PBS i
WPE W, W = ARG A 1.5 mL EP % 2 EP
EHRAART T H 2 mL RS EER L TE EP A IR
— /ML BRIERR IR AN 2 B0 EP 45 (IGGE 20048 EP
BT, AT KL B EP 45, 48 EP 45 S
B /NFLAE A, R BT B B U B 5 BF B 3 ), 50 B
T T A W R A DU Sty , SR FH 2l 2 TR o AR
AR e %,
1.3.3 AR T 514 7 51

ARG T A R A F S hitp . //zfin. org/ T
2, 51038 5 B Primer 6.0 ¥, S1WFES ISR
1 iR,

F 1 BEREAHSCHEE S P75

Tab.1 Primer sequences of the glycometabolism-related genes

FH 4 5141751
Genes Primer sequences
, F-CAACAGGCTTCTTCTACAAC
" R-AACGGAGAGCATTAAGGC
" F-AAGAGGAGGACAAGAGGAG
par- R-TTTGCCAATCTGTTTGCTAG
o F-ATCTGCCTGAAGGAGTGA
pe R-CCGAAGTTATAGCCGAAGA
" F-TCCGACTAGCCAAGAACTA
neurod= R-CATCAGCCATAACAGAATACC
, F-ACGAACGACCAACCTAAACTCT
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we/mL B BRI IGFE T R IR H R IR i & & M 8
SELE WRPETE 50 wg/mL IR AG & IE e iR
T, & LRE R T 2 HE MBI Y AE 1000 pe/mL ¥
FER, BRIRAE T R AL 100% ,500 pg/mL ¥ Eb
N4 4R35 KT 2 B RIBE IR Y i SE T R IS 1 T
E (5K 1A 500 pg/mL AR L), HIRJIG & & IF

W GRE UL L e A R AR R BN
T2 20Tk BB B M 30,40 50 pg/mL, 42k
FER > F 22 W5 RN B2 412 ) 52 536 B % R 300,400
500 pg/mlL,
2.2 WMSaHEaANAFTEEERENINE
FRAR(1.3.2.2) iy 5 vk ] = S SR L)
Syl BB S RS, R R K B & 72 h, R H
(1.3.2.2) A I it 8 7 vk 0 3 o EL A R 1)
SLRIEM Y, RN 2 PR BRG] R B A 1
o)y f A R A VR A HE s PO IR B T
INAAR M B /Ny T Z2 W N2 41, 4y f0 21 2 W
IRV ARG B A S AR 1 WA R A 5 AN (] ok 2
IR 22 W5 A 3L 1) ) 00 2 2 Y0 7 4 W e B I
A8 FhiE a3 A I A B4R Y )5 2 20 21 W
MR T A B 0 A, I L BE & B4R W VR E 1Y Tt
oL PR B B . AR R A i S
INGF IR T 2 WA R R AR, B4
SR ERTE ATk e

/N % $% Small molecular polysaccharide
—— K4 % Macromolecular polysaccharide
B4R Y Alcohol extraction

A B
100% 100% 100% 1000, 100%  100%
_E 80% 80%
<z
ﬂg 60% 60%
=}
=
QE © 40% 40%
ﬁ.ﬂ
& 20% 20%
0% 4 0% I
0 50 100 500 1000 0 50 100 500 1000
SR TR B IR B (g/mL)

Concentration of the anoectochilus roxburghii
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Note. A :The mortality rate of zebrafish embryos induced by Anoectochilus roxburghii extracts dissolved in Holfreter water. B:The mortality rate induced by
Anoectochilus roxburghii extracts under conditions of high glucose model.

Fig.1 Effect of Anoectochilus roxburghii extracts in different concentrations on the mortality rate of zebrafish embryos

2 SR HLE BT 4 6 2 ZORCE A R S (mmol/L)
Tab.2 Glucose concentration in the tissue fluid of zebrafish

larvae after treated with different concentrations of Anoectochilus roxburghii extracts

5] Cir 2% Gl 2% Glu + KW 2% Glu+ PR 2% Glu + Bk
Groups 2% Glu+ A 2% Glu+B 2% Glu+C
INGF T2 8% Small molecular polysaccharide 1.47 £0.301  3.88 +0.445 3.95£0.423 3.82 +0.523 3.93 +0.476
AT 28 Macromolecular polysaccharide  1.45 +0.315 3.87 £0.437 3.90 £0.415 4.20 +0.363 4.22 +0.397
S LRIEREHEY) Alcohol extraction 1.45+£0.293 3.87 £0.437 3.23 +0.520% 2.78 +0.387% 2.08 +0.075"*

AR PR X TN 2 B4 30 pe/mL 40 we/mL,50 pe/mL; AIRHEEE , IR R XT TR T S 4 L SE R R Y A
& 300 wg/mL 400 pg/mL 500 we/mL; = 5 AMILL, P < 0.001 ; 2540 S5 mAE4MILL, *P < 0.05,%P < 0.01," P < 0.001,
Note. (A)low, (B)medium,and(C) high concentrations for the small molecules polysaccharide extracts are 30 wg/mL, 40 pg/mL, and 50 pg/mL. The
(A)low, (B)medium,and( C) high concentrations for the macromolecular polysaccharide extracts and Anoectochilus roxburghii alcohol extracts are 300
wg/mL, 400 pg/mL and 500 wg/mL. The high glucose group compared with the control group, ***P <0.001. Medication group compared with the high
glucose group, *P < 0.05,"P < 0.01," P < 0.001.
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B-actin
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mRNAAXT R L&
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2.0
1.6
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Relative expression of mRNA Relative expression of mRNA

a b c d e

#:a; 0 h + Holfreter H,0;b; 24 h +2% Glujc: 24 h +2% Glu,48 h +2% Glu +300 pwg/mL 44854
B ; d: 24 h+2% Glu,48 h+2% Glu +400 pg/mL £ ZEEREY ;e; 24 h +2% Glu,48 h +

2% Glu +500 pg/mL G TERRY)

B2 SR SR Bt VM A QAR SC Ik R ek 52 i
Note. a:0 h + Holfreter H,0. b: 24 h +2% Glu. ¢: 24 h +2% Glu,48 h +2% Glu +300 pg/mL

Anoectochilus roxburghii alcohol extracts. d: 24 h +2% Glu,48 h +2% Glu +400 pg/mL Anoectochilus

roxburghii alcohol extracts. e: 24 h +2% Glu,48 h +2% Glu + 500 pg/mL Anoectochilus roxburghii

alcohol extracts.

Fig.2 Effect of Anoectochilus roxburghii alcohol extracts on the expression levels of

glycometabolism-related genes in the zebrafish embryos
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BEAR D)}y 400 e/ mlL i REA YK A2 3] 1 %t IR 4
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Pr Y A W RS B (1] 4A2,B2) N A S 4G
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100%
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e
gggj'_; 40% A Left
LR

20%
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I I m
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<

##: 1 :0 h +Holfreter H,O; 11 : 24 h +2% Glu; Il ; 24 h +2% Glu,
48 h+2% Glu +300 pg/mL &4 HERERY); V. 24 h +2% Glu,
48 h+2% Glu +400 pg/mL & IERZY; V. 24 h +2% Glu,
48 h+2% Glu +500 pg/mL SLREREY)

3 SRR RS A insulin B 7S RIE M0
Note. I: 0 h + Holfreter H,O. 1I: 24 h +2% Glu. III; 24 h +2%
Glu,48 h +2% Glu + 300 wg/mL Anoectochilus roxburghii alcohol
extracts. IV:; 24 h + 2% Gl,48 h + 2% Glu + 400 pg/mL
Anoectochilus roxburghii alcohol extracts. V: 24 h +2% Glu,48 h +
2% Glu +500 wg/mL Anoectochilus roxburghii alcohol extracts.

Fig.3 The spatial and temporal expression
patterns of insulin after treated with Anoeciochilus roxburghit

alcohol extracts in the zebrafish
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Note : (a) Anoectochilus roxburghii alcohol extracts.

Fig.4 The spatial and temporal expression patterns of pck-1, pdx-land neurod-1

after treated with Anoeciochilus roxburghit alcohol extracts in zebrafish
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