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Abstract: In this study, 5 dpf zebrafish was used to investigate systematically zebrafish’s tolerance to glucose (GLU) and alloxan (ALX).
Then, the feasibility and effectiveness of using the combination of GLU and ALX to establish a biological model of diabetic zebrafish were
evaluated. On this basis, the tolerance of zebrafish to Cyclocarya paliurus (CP) was examined, and the evaluation of the hypoglycemic effect of
CP was conducted. The results showed that the induction with the combination of 10 mg/mL GLU and 3.60 or 7.20 pg/mL ALX for 24 h could
significantly increase the GLU levels by 51.52% (p<0.05) and 68.32% (p<0.05), respectively. The treatments with 200, 400 and 800 pg/mL
acarbose decreased the GLU levels of zebrafish by 27.28% (p<0.05), 33.69% (p<0.05) and 38.75% (p<0.05), respectively, suggesting that the 24
h treatment with the combination of 10 mg/mL GLU and 3.60 png/mL ALX could effectively establish diabetic zebrafish model. In addition, the
research revealed that 400 and 800 pg/mL CP treatments could significantly decrease the GLU levels of 10 mg/mL GLU solution-treated
zebrafish by 37.59% (p<0.05) and 38.57% (p<0.05), respectively. The treatments with 200, 400 and 800 pg/mL CP could significantly decrease
the GLU levels by 27.43%, 32.75% (p<0.05) and 29.20% (p<0.05), respectively, in diabetic zebrafish. The results showed CP had obvious
hypoglycemic effect, based on the evaluation of zebrafish with normal physiology and pathogenetic zebrafish. CP has a broad application
prospect in the development of auxiliary hypoglycemic functional drinks.
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HEMI (Cyclocarya paliurus, CP) J& T #HBEEL.
HERNEEY, FFEE T2, AT
[, BIEEFFRE CP R A 3 MM K D e ke 1
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ALX (CAS 5: 2244-11-3, #1ifF>98.0%) : 144
ng/mL ALX BEEHI14%, FRE 0.0144 g ALX THeptH,
IOANZE KRR I E R T 100 mL &R, #
A% . MEREEN 0. 1.25. 2.50. 5.00. 10.00. 12.50.
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IKEZ A 50 mL, 735l % 0+ 3.60+ 7.20- 14.40- 28.80-
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400. 800. 1000, 2000, 4000. 8000. 10000 pg/mL
(1) CP ¥, FH T IF B XA R FE CP AR 52
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Bl (Acarbose, ACA, FEH-EZG{MMEAR
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TR MR Rt . =R (CAS 5
886-86-2) , _Lifgfidy T AR R AR AR #
FRZE MR (pH 7.02) , B mU R TRERE ST
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FF BiRBE T fa % GLU 1 ALX fiif 52 (s 5
5, PLik 10 mg/mL GLU 5 3.60 5% 7.20 pg/mL 25444
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220 %, R F 10 mg/mL GLU. 10 mg/mL

GLU+200 pg/mL ACA. 10 mg/mL GLU+400 pg/mL
ACA. 10 mg/mL GLU+800 ug/mL ACA ¥, &fLIn
259 8 mL. [A26¥E 0 mg/mL GLU 5 48 h (I H
24 h IS BK—VOAE N BC1 28 X IRAL. B3R R ),
AEFI 10 FHTIE GLU &, % GLU 5
ALX B NTHE PRI BE L FA Y (1 Rk
123 ptD @t CP 4t My A,

¥ 5 dpf B AER AB RBED fFENLS N 12 4,
HINELE, HNEE30%, 54T 0. 25, 50,
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Fig.1 Effects of different concentrations of glucose (a) and
alloxan (b) on the lethallty rate of zebrafish
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4.44%. WHFLRM, NIRRT IR A S B
AR SR RORE AR e B F AR, GLU ‘B R R
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Fig.2 Feasibility (a) and effectiveness (b) analysis of glucose and

B & PE/KF / (mmol/L)

alloxan combined to establish a diabetic zebrafish model
i BB EFEREATARZFEE (p<0.05), TF.
LREDE S N GLU 32 A ALX i 2 VERE A
IEHL 10 mg/mL GLU ¥#&BCANEIR, H5 3.60 1 7.20
ng/mL ALX BRARUT B HE IR B R v AT 1%, 45
LA 2a. WFFCRIL, AHEL BC1 41, BC2 4Bt fasl
21 GLU fH 31, A3 50.19% (p>0.05), FHHLA
10 mg/mL GLU 43 n] DR 5 T AR B AOBE A 7 o
B fapE A, HeAh, 5 BC1 4UMHEE, MC1 FfiMC2 41
PO GLU B30, 2a3Ein T 51.52%F1
68.32%, HZEFWEE (p<0.05). 45REKH, Ll 10
mg/mL GLU 5 3.60 A1 7.20 pg/mL ALX {F A2 &
AT U TR 8 T R PR s B e SR F Tl Ty
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T ERpER, M 10 mg/mL GLU 5 3.60
png/mL RIS BN PR AR A F AT YA R 43
Mr, S5RILE 2b. MK 2b FRTDLEH, 5 BC1 44
t, MC1 A3t GLU {HZ &N, 53] 46.24%
(p<0.05), FFXEGIE T RTHAREFLLE R . SULRIRE, M
BEPRIGIETT Zi4-ACA JRITIT S5 A& , #HEE MC1 4,
T1. T2 A1 T3 HBE D GLU {H2FFK, 205K
T 27.28%- 33.69%F1 38.75%, ZFEIEZE (p<0.05).
SERBIREIZHALT, ACA PR EE, R
77 2155 L B PR A AL A R ) o

HAT, DABE a4y SRt G i RIS ALIL L
BRE L, TR T A 57 TR T, AT
4 dpf BEEh MRS, SR 40 mg/mL JEERE(E N HEIR S
144 pg/mL BEFAT, Rt — I XUITAE 4 Fhea DLBE RS
TBIT 23 TR RMERAIE, R ALK 57T LUK,
ThHA ROE ST HORE R B . B4, F5 7B L 4 dpf
PO AR, SJETE 1.008 mg/mL ALX 5 36 mg/mL
GLU A b 1 h, 144 pg/mL ALX 5 36
mg/mL GLU VRIS NIFE 48 h 7] LLA R LD
R . (BRSO, BT AR =
S, JUHORFIEMR R 7 T 22 K. R Bk
HMEWT GLU ARG ISR 2 E7t,
AlRe IR DA R R, FREERSHL &
YAt SR AN EA O, FURAR I SR R IE 75 ) St —
WHIRZEM L. Ti5h, [FERHZRBIE SR/ RS IR
TR T AL, A S AT I £ &)yt A6t G
S PRVRE PR SR 0 AR B B B S P P R A PN (5 4
PR, I H AT NTT).

23 B %t CP T2 M o#r

ANTF) CP R X B 5y £ &)y 0 U T 6 (1 52 L] 3
M 3 HHATLUE H, BED Mgl mik s CP AR A
AARMZYE, CPIRERTET 4000 pg/mL BfAET-%
N 100%. FAk, MIFERE] -E, BEE R & R E
ERFET RN, BL 24 h FEdE, %A SPSS
PROBIT &7 [H1JH 73 i tH DRy fa 2y i) CP i 52 1%

(F 1) Probit f5754: Probit(p)=-1.26667+0.00049x, 1%
AR S HH CP ) LCs N 2582.82 pg/mL, 95%H]

56N 2166.95~3149.83 pg/mL. A, #1%E CP
1] 10%~25% LCso T 1] FH T FEREAE F VPG IR 5 Bk
N 258.28~645.71 pg/mL.

100 * * * 10000 pg/mL CP
90 8000 pg/mL CP
0 4000 pg/mL CP
%2000 pg/mL CP
& 70 - -+~ 1000 pg/mL CP
60 -u- 800 pg/mL CP
Jé«} 50k —+- 400 pg/mL CP
41 200 pg/mL CP
o 40r ~+ 100 pg/mL CP
30r f—’w it 0ol C
20 F — % -=- 25 ug/mL CP
0 4

24 48 72 96
I [A] / h
& 3 FEIFHINRE RFFrTEN D ATt TR
Fig.3 Effects of different concentrations of Cyclocarya paliurus
and its incubation time on the lethallty rate of zebrafish larvae

24 CP METTI¥AE I EHEAEKNEL @

A oy P AR AR A A

MRPEHE L CP it 32 p s, %8 CP 1)
10%~25% LCso HEFRSAEVREE, 1 200, 400 F1 800
ug/mL FIEREHETTRE CP FFEERIFT, Hxk
TIEE A SRR B AR FE R S 4t GLU B 200 W
Kl 4. & 4a HRTLLUE H, AHEL BC1 4, BC2 4%
2 GLU HE RGN, 153 21.70% (p>0.05),
HarigiR—. #sh, 5 BC2 dAHML, T1 X5
Lt GLU & &m0, BHEE I 1 7.77%(p>0.05),
T1 Al T2 APt St GLU HE#E PR, HFRRIEE
BIEFT 37.59% (p<0.05) F138.57% (p<0.05), F
BHAE IR AR B N Rk FE I CP BT BH SR b
R

M 4b H R LE H, #HLEE BCL 4, 10 mg/mL GLU
755 48 h [ BC2 4HBE 5 fa GLU {H 2 3 14 1 (p<0.05),
MC1 AP GLU {210 (p<0.05). #HEE MC1
“H, TI1. T2 A T3 AR5 GLU {H2E L, 73]
BEAR T 27.43% . 32.75% A1 29.20%, 7% 535 &6 3%

(p<0.05), FHFEIZPHIEA T CP SHFRIH 1 W
(FIRERERS, (p<0.05),

=1 S aSNEEHRIMNZ S HhitE
Table 1 Parameter estimates of CP tolerance in zebrafish larvae

95% EAZ X1 (CI)

B i AR z Si
£ T TR
PROBIT ##KE  0.00049 8785 0 0 0.001
BIE -1.26667 0.108 -11.765 0 -1.374 -1.159
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Fig.4 Effects of Cyclocarya paliurus on lowering the glucose

level of normal (a) or diabetic (b) zebrafish larvae
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mg/mL GLU 'SP 5 GLU 18, LA 200, 400
F1 800 pg/mL W] DA, 2 PR &5 403 £ R0 PR B 15 £
GLU 18, CP B FEFEE FH T fe 52> GLU fgiE i,
TRy AR R i, e g 5 Z U,
BINRN GLU (s FeRI "), ok P =
FAGHE, S ArhE Sk g e, MR TELL,
TR RAR AR, Whag gl IR st & B CP Al LA
32 PR R PRI7S K BR 2 I IR AL i & 24 4e 2, 2
E ST A S NG RV TS S N7
1 A E AL S 2 2R 1 E mRNA 3R
B WHRHIE IR SR I CP AT LA BB R K B
I R e o o e T o 2441 8 e e W
TEAE R I 8 F i DAL o-Jun S 0 1
SRR c-Jun ZRE0mE0N | RIS, K CP [EhE
RS O] RS JER g AR T A % FAREREARAR
b R IEE TR . FEgsC ORI CP Al LS
3oL e P S A SR R B R ) B4, 57T
Hi PV F BTt BT g CP B4 BT T 26 B
1000 £ 2000 pg/mL CP 1] DL 25 FEAR IMUREAE, L FEHE
SR EIRFE M . DRI, N — R T R AR AN
A FR A B BEACU R EAY, FR CP Bl
VEVF AR E AR A T, DU R A BB B 4k

6

i AT R] AGEAT G A G i 25 R BT e T R B
IfEBETL, BESE LRI ANG T ERIBE T, LA
LT 27 BE AT FEREE R IO T, i T Re i
BR S TE R B R Ve RO B A A < 4%

ghie

5 dpf BEEyft EiR EE Y GLUL ALX FI CP B A
AN 52 AHEE 0 mg/mL GLU 41, LA 10 mg/mL GLU
553,60 5% 7.20 pg/mL ALX BA15 SR 24 h, A&
FHhBE S GLUE, a1 51.52% (p<0.05)
F168.32% (p<0.05). HHEAIGTIEZAAHLL, 4 200, 400
A1800 pg/mL ACA 677 PFOIIE S 1 GLU 1E 7370 B A%
T 27.28%- 33.69%K11 38.75%, Z=FHAEE (p<0.05),
FHALL 10 mg/mL GLU 5 3.60 pg/mL ALX Bc& M H
24 h ] DU RS R B B AR A . Ak, WEAUK
I, 400 #1800 pg/mL CP A LA 3 FZ4IK 10 mg/mL GLU
WRAEFIRS M GLU H, 55l T 37.59%
(p<0.05) A1 38.57% (p<0.05); 200+ 400 F1 800 pg/mL
CP AT LU 25 PEARHE IR BE S i GLU 18, /5K T
27.43%- 32.75%F1 29.20%, Z=FHEE (p<0.05).
SEORERE, T IR AR SR R AR B B A A
RUVFAY, CP EAT B IIRENERON,, FAEAHBI RS D) fe
IR BAT E R A5
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