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(AKP) o ACP Wy vE M3 % EV, {2 T2 o T3 AT R AE R B REy 7 —
B (MDA) 4 R 5K, XEXREERE R, COTG 7 4% & 42 th f fik
JUEFo A B AR R AR (cats sod gsts gpx) ik, #HERRET il-p
T nf-kb p65 W FK ik .

[ 2518 ] & 200~300 mg/kg #y COTG ¥ i 31 # 38 41 & Fn % % o fk
%R CT ¥ 5 0 68 T Jif I B e 41 R 445 -

KHZIA: #E; LWEREEA; WAME; WA, REAE

B e [l 7K 7 FR AR AN T K SR R SR B i i e, X FR A S
R T B P B TS RBR AR, — Ak  2 NR T R A R R Y
WHTBZ—, B YE SRR E ki btk R ERY,
M RARAE Y I BA MR . BERIE /NI . R, 5 4ksg
ORI 2R, AR T 2 GRS WX f ik
PO B S e IR R RE A >, DU e RARAE P > I e A AL 57
G 1 8 7 ST

IR B (Cornus officinalis) HEWYRI ERIEG M, HATHTUSAL .
PR M NG, e U G S P G . R £
WA, b PR AR T i 28 A5 W B0 B ke RN B S ) D R

BE—EE: Kk, WA HmE
7% 5 0B BF ST, E-mail -
1207275192(@qq.com

BIEEE: SRE, NFK=WE
5 RZFEH A, E-mail :

laoaiyika@aliyun.com

BENGIE - W AR
(222300420469)

ks BEA: 2023-08-31
EEBHA: 2023-11-16

XERS:
1000-0615(2025)03-039414-10
FESES: S942.5

MEFRERG: A
138 78 WA SCTE R 28 i 5

© (K7~ ZE4R ) A CC BY-NC-ND 4.0)
Copyright © Editorial Office of Journal of
Fisheries of China (CC BY-NC-ND 4.0)

R E K7 2: 2 E /) sponsored by China Society of Fisheries

https://www.china-fishery.cn


mailto:1207275192@qq.com
mailto:laoaiyika@aliyun.com
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

RIEH, 5

IK P24, 2025, 49(3): 039414

SR E PR AR ILZEBEETT (C. officinalis
total glycosides, COTG) J& 111 4< B3 42 B ) Hh A £
IhER Y S BT AR N Y T A T 2 A
RO, MLAESR, FE/NRRORNR B B AR 5T A
L1 B B Ty B HE 3 M a3 WAk 2 25 4 BT B0
I BB B A SR N B K™ B
Y LBt SR R E, AR AR R
By n] g /K S B (Aeromonas hydrophila)
JEYY J5 B8] (Cyprinus carpio) B L5 o9& S 50,
{2 COTG J& 75 HA PRI /K 7= sh ¥ i J0E Fn B ik 45
HAFLIEH M AERE

VU S ALk (carbon tetrachloride, CT) J&—#f
WL SEF Y, W T AL s
Fa 2 S0 B R AR s R R e
FIIR K FEFE b AP 22—, 2022 4E By FRAE RN
284.32 75 ", (5 A E IR K IR 5 8.64%.
ARG DI T 5, st R COTG Jfi
T IE IS CT s T AL, BEHRN
COTG * #4775 Ak S S BE D BE A2 R, Ay 1l 2%
B e AR U N K LA DRk b A S
SR
1 MRS T5k
1.1 SLEMH5EFER

28 85 AT (COTG) T H L 4r : D4R
10.32%., 591 16.12%, W T V6 2eA8 kA= M3
RABRA T o S50 A W S F A 7T 24 387K 7= 57
B Y, BT R T K 2K 2 B K 7 R A
Hedb, SCERFFEARTIINGE 2 B, A H B 2 R
di Rk (0] e 38 BT BR A R, R SRR kL
1 mm, HEM 32%, MW 6%), BEitikE
¥j— Wl 135 BB, PIRARE Y (22.15+1.15) g,
BEHLA> 2 15 4> [RIJE SR FE AR (255 100 L), A3
9. BH#RK 1K, HKELN 1/3, FFEK
IR (2242) °C, pH 7.4~7.8, VAf#%H 7.0~8.0 mg/L,
WAH AR $2<0.005 mg/L, & <0.2 mg/L, ARAF5E
FRAG T T DY R 2 A AR E A H 22 A 24t
iR W U e L (YN RS L SEAS BT N[N
SEAS TR
1.2 XIEEIT

SR S, BH3IAERE . 45N
ML (C4l). CTH M 3 MSE 4 (T14l. T2
4. T34, LW E A B 2 W SR,

Horf T, T2 F T3 4% T 40K 5 23 51 100
200 #1 300 mg/kg 1Y COTG(%E B 43 ) 7 M 11,
22 F1 33 mg/mL Ay COTG £, TEXTHEZH A
CT A HEMESE AR A B ER K (1 R/, $52E 7 d),
7d J5 CT 41 Jo S5 55 4 4 A — Uk M s 0 4
CT(15 % DU ALBR - A W, 5 mL/kg), Xt
TR ZH VRS AR B I, 24 h JGBORE, CT 4t
FIEZSZ O A SCH, COTG He B M4 152 56
g, BRI ILER 1,

®1 OEWIRIT

Tab.1 Experimental design

vl TEMR e i)
groups oral administration injection
HHEZH(C)  control AEHERK A
CT A K 5mL/kg CT
T1 100 mg/(kg-d) COTG 5 mL/kg CT
T2 200 mg/(kg-d) COTG 5 mL/kg CT
T3 300 mg/(kg-d) COTG 5SmL/kg CT

A MEWRAEH K AR M COTGIE MR 90.3 mL, V4 h
FICTH A A4 90.2 mL.
Notes: The volume of normal saline and different COTG was 0.3 mL,

and the volume of olive oil and CT solution was 0.2 mL.
1.3 HmXE5%E

1 mL g FE AT IO, kT 1.5
mL THE L E.OE T, BRFHE 405 TE
LML (3500 t/min, 4°C) &> 10 min, B HIERT
—80 °C TRAF . B 5 ¥ (R T oKk L i),
JHRBEE A B e, A FREROK WS BE, — W T
4% ZRWREE E W, 24 h R = 75% Tk
LIRS, HTHLIEE SR 51—
TR G R AE 2 -80 °C VKA H T I 2ed6 br
e
1.4 H.E FEMEATRA LS RELRFS

JHF I 0 B O 2 21 28 TE K e B T /K s
DIZHZRGEN, Aas)s T RO R (25
N 6 pm), ARG -FHLL (HE) Y AL &R
FERHEABRAR), TPER R E E S T BT
W KA
1.5 MEFEELIER. ARRFUREREEKREE
& MR

M A ACTE bR . BT ARl B G 5 AH DG Tl 7%
PR R G (R o s AR ) T AR SR I A
BR8]y, Al I i He H il =R (TG). SR [
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i (TC). iK% IR & FHEEE (LDL-C). &%
J¥ JI§ 4 11 IH [ B (HDL-C). 4 N % & i (ALT)
A R 2 (AST).

JHF IR K I 4 U0 i 2 25 10 B 5 4 i
(g) : A FRER K ARF (mL)=1 : 9 i % 10% A9 4H
LB, T E.ofld 4 °C, 2 500 r/min
B0 10 min, BCEVEWH TR . AR
F G kI I BE (BCA), 1 %8 ML S B (CAT).
M E AL W) B AL (SOD). Bl It Wi R i (AKP).
R MR A (ACP) 5 LA K T [ (MDA) & &
FLEPLAIRE ST (T-AOC),

1.6 SLBTRHE = PCR(qPCR) &M E LK
RREXRERRIE

B e A JHE MR UE R NEZH 2, R
RNAiso Plus(i#i MERE A Y FH A R |, maT)
0B RNA,  F-fd A HiScript I Q RT Super-
Mix S 5% 5% 4 i cDNA, 2 B3 B 45 10 5 A
Z M2 J¥ ChamQ Universal SYBR qPCR Master
Mix Kit #F172¢ 58 f PCR,  AGH B Uk A
PR S R A G R R s i, 575
M 2 iR, LISE 18S NS, HAYHRH
YRR 38 2R FH 248G I ik R

=2 LFRAEEE PCREFASIYFY)

Tab.2 Primers used for quantitative real-time PCR

A Fe515 a1k NI

gene accession no. forward (5'— 3') reverse (5'— 3")
185 FJ710826.1 GAGACTCCGGCTTGCTAAAT CAGACCTGTTATTGCTCCATCT
cat JF411604.1 TTCCTGTGGGACGCCTTGT TCCGAGCCGATGCCTATGT
sod XMO019111527.1 CGCACTTCAACCCTCAT CATTGCCTCCTTTACCC
gpx GQ376155 ACCTGTCCGCGAAACTATTG GCTCGTTCATCTGGGTGTAATC
gst DQ411314 GGGATGGATACTTGGAGAAGATG CAGTGAAGTCGCGGGAAATA
il-1p AJ245635 TTACAGTAAGACCAGCCTGA AGGCTCGTCACTTAGTTTGT
nf-kb p65 MN167531.1 AACCAAGAACCAGCCGTACAAGC ACTGTGTATCCTCCGCTCCTGTAG
il-10 KX964678.1 CGCCAGCATAAAGAACTCGT TGCCAAATACTGCTCGATGT
hsp70 AY120894 TCAGTCTGCCCTTGTCATTGGTGA TTTGAGCTGACAGGAATCCCACCT

1.7 HIBESH

S5 v BT AT B 34 5k A SPSS 26.0 i 4 ik
1T A R 7 220 F1 (ANOVA), Duncan K47
Z#EK Y, IfH GraphPad Prism 8.0 #4175 1E
Bl o BH Lo 4 (H b7 1 1% (meantSE)" %R |
M P<0.05 I, TR Z AR E 2R

S

g

2 Y’

A\

2.1 COTG Xt CT iHE SRV E2RTRRBE X S B 2R 22
L0 AL

5 CLHAMM, CT 20 88 T 166 T 40 i 2 0 Ak
W2, MEEESZBHMmME, M5 CT
AL, £S04 A 2 i AL A RS 34 I %
o T2 4UR T3 AN A% vp . 2 s 4% B0
WIS ERIEWT s 5 CALM L, CT 48 & i h
B/NERI K, B /NVE R HES AL, S

CT 4AHEL, T2 40F1 T3 415/ Nk K B SRk %
B/ NVE AN HES B HE T (IR T . BRI ) o

2.2 COTG %} CT ESH M EE HIsFra0 22Ny

5 CYH M, CT4lIMmE AST. ALT it
K TC & w4 2% # (P<0.05), HDL-C & i
B3 T (P<0.05), 5 CTAAHEL, T1 41H1 T3
2 AST 7K K 45 5200 41 ALT /K34 (8 28 FRI%
(P<0.05), T3 %1 TC. TG fl LDL-C & &3
T (P<0.05), {H HDL-C %L E %R (P>
0.05) (K 1)

23 COTG %t CTiFESHI SRR IRAE . SIS
b A0 5 7% #E L B E M AU B2 M

5 CA M, CT 4 o fiF Bk Ak A e A
CAT F1 SOD 3P i 2 T F#{H MDA % it i 3
Tt (P<0.05)(&1 2). 15 CT 4UAH L, T3 4
[ WE CAT F1 SOD 19 i 1 & T-AOC ¥ & & $2
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ElhR 1

o |

COTG 5t CT FES R AT BRI AL S F R &2

LA, 2.CTH4, 3. TI4H, 4. T24, 5 T3H, BN 200x, R, LEEL NI, BEFTNA M.

Plate |

Effects of COTG on CT-induced hepatopancreatic histomorphology in C. carpio

1. control group, 2. CT group, 3. T1 group, 4. T2 group, 5. T3 group, the magnification is 200x, the same below. The red arrows were vacuolated, and the

black arrows were nuclear morphology.

14

ERR 1T
LLEOHETSAE NG NE, B E AN R
Plate 1]

The red arrow is the renal tubule, and the black arrow is the glomerulus.

i, {H MDA & & i & &Ik (P<0.05), ' ik
T3 4 CAT {&M:EE L, MDA &2 NiE (P<
0.05). ItAh, 5 C UM, CT 4iiFBE I B ik
AKP HYIEPER R EFET (P<0.05), 1M ACP R
ToEEM (P>0.05), 5 CT 41k, T1 4M1T2
A FFIENE ACP 6 T 38 B, 45505041 B

Effects of COTG on CT-induced kidney histomorphology in C. carpio

1 AKP F1 ACP 1136 Pt 3 i B 458 & (P<0.05).

24 COTG 3} CT HSH RS EIE
R G RBXERRIENF M

5 CHM L, CT 21 #5AT g 0E A5 BE car
gst FLil-10 [ FRIBH 0 EREAL, FHBRAET sod 1)
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Fig. 1 Effect of COTG on serum biochemical indexes of C. carpio induced by CT

There are significant differences in the letters above the columns in the same histogram, P<0.05, the same below.
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Fig. 2 Effects of COTG on CT-induced antioxidant and immune enzyme activities in

hepatopancreas and kidney of C. carpio

223K B E FRAR nfixb p65 238 W & T+ & (P< sod F gpx . T3 ZHHY cat. gst F1 hsp70 Fik¥E
0.05); M5 CTAHMLE, 7EMFBAEH T4 #F B, H T T2 4 nfxb p65 FHH F£ik B %
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T (P<0.05), TERET, 5 CTHAMIL, T2
Y1 sod. gst Tl hsp70 Fik i 215 fin (P<0.05),

i) 1.5
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©
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3 COTG ¥ CT FFHERRTBRAE A B B | WA X EERIANF N

Fig.3 Effects of COTG on CT-induced antioxidant related gene expression in C. carpio hepatopancreas and kidney

3 iR
3.1 COTG X CT iFS Y E2RTBRAE X 'S B4R 2R
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A A B AEE 2 SO 25 B WL LA 4 4 e
JEML CT AR S 45 A 9SSz v T
i L 3l 4y R A S A 5T R T AR SR AR
/N, CT S T AT HAE A0 M WA . ZM e
S KA S AL, TR COTG Jm W 2 ik
BT WA RS I REEE s AL, RS W] E
TEIW A A B 2 —, 4T CT i S 3
B ELH SN ARDFSEE S CT % 7 H /)
BRI LB/ VE BRI ARMOHRS I ZEAL, IR COTG
st TR R SUE S AL . DITERI TS 2
718 LU B I Pl i T 2 ik £ i 69/ BRURF
ZH AU 0 FUWTEA 75 5 1 /) BUE 20 A 2,
SRS AR, £ COTG *f CT %31
L PF BRATE K% R ZE 4405 EA PR AP R T

3.2
el

ML Ry A A iz i i S 4804, i
WS BT AE (R S I i S %
FEFRPY, YAFIEAZ AT, AST Fl ALT S #RE L
g o Bk, M AST A1 ALT 36 45
Bl AT AR 40 03 i bR A R TR AR Y, AR S0 &
B, VRS CT J5 B3 B T AST 1 ALT
MG R, KW CT 3 5 J5 81 5 1) fig 32 i
5 RS E S8R —5, R A
W COTG J& ¥ Re AN W] B2 B 40 1 CT 15 5 11
AST F1ALT i I F, LA B9 AR A B 1L 2
BT PRI AT W 3 R AT JOR A TR R 15 S
PRI /N B AST Al ALT ROTEPERS, Bbah, 1M
TG 1 TC AT LUAE A K6 I 5 A8 18 35 6L A 8 41 7,
H 5 CT i T ML TC & & 8 % FF i i HDL-C
i B E AT, {H COTG 4 TC. TG K LDL-C
TP CT 4 W EBEAR, X 5 11 488 PR ik

COTG X CTIFESHEM FE LIEFFRM
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Fig. 4 Effects of COTG on CT-induced immune-related gene expression in C. carpio hepatopancreas and kidney

Y SIS 4 U A0S Al /0 B4 I i 7K S 1 4
JHARR =, S5, #EM COTG n] 3% CT
75 5 PO SR JFP IR A5 15 B iU £ Qo e 3

33 COTG X CT FERM RS MR EEE
4 K B A X B ERIEHI NG

PUAE AL 2R G T dE 4 fa iR fg Bl B A AR
FH, nlaE v Bt 22 09 el SR 37 20 if 4 22 6
B, CT AR Mk s ik 22 i T 5 5 [ 3
(7= MDA B2, 51 IR i S Ak I 1 i
JEF RN R B0, X S AR IR 25 SR — 3K
CAT #1 SOD J& W Fh 5C 5 19 bt | AL il , Hop
SOD REMS L AL 1A 20 it e 37 3k o 119 460 ) Pl SE
HALA EYIRRED, MDA R Fd & en
FE 22—, AT DLl R s LA S A A 7 i AR
FEPH, ARSI R, WEM COTG J5 & SL 4 3
TERFEFEE S T CT %S BT Ak e b
)RR, Hop T3 AR el %, RIUER
COTG WJ 42 /&y LI 9% Ve 70 5 IE CAT F1 SOD fif
WEPE, IEERS 2 F Y O AR i A e
B o E— 2 X B SR A A OGS R R A TR

W, RIES CT H] T Pt A3 H iy Rk,
T T2 2H I A E sod F1 gst $23k . T3 T
JRIE car F1'EWE gpx FiR8 CT 4l 3% L, &
Bl COTG BEWE Wi %% CT 75 5 1 M JER ik B 481k
PR DG HE R Rk I BEAR, IR P& (LB CAT
1 SOD Wi tE#Em AR CT IFES WAL i, B
AR LI, LRSI RE e 4 S g KR
B fi B R S JE B I BT AR AL A AE G S cat
sod 1 gst (N FEIR X FB COTG W] il 1 4 i
T EALRE IR CT B SRS W

AKP F1 ACP /& Z 5 LI E R 7 M 5 g I
N7 Y P Fh OGBS, ACP BBIE WUK fff Bl B 52
Yy, i AKP TERME ST ie 2 M dE Tt 21
GREBF AR Y, ARSEE h CT 5% T i
FBAIE B2 B AIE AKP G BB RAIG,  TEME COTG
Ja, JUHOEREM 200 mg/kg () COTG 3 48 =
T AKP #l ACP {if P, K] COTG W] i #2 5
GPERGTE S CT 15 S B SR 5 . BLAk,
AF 9 308 7S L4 B3 2 I Tk 5 1 7T A3 58 9 15 NF-
kB Il Nrf2 i [ o3 M B2 0E KR (Rattus norvegi-
cus) P S AR N RN R AE S i B, AR S5 ] A &

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

Kk, 5

IKPA 2R, 2025, 49(3): 039414

P 200~300 mg/kg 19 COTG REFEMR CT i S A91E
PA LN i-18 Fl nfoxb p65 HIF L, IEHE
hspT0 W55 K, B NF-«B {5 5 38 F&AH S 1)
RAE D F il-B Fil-10 51, hsp70 Fe K HLAT 4
REPE T BIAE RIS 8RB G A O Bl 7% M A G
RN FBELER, AR EH COTGHE T
CT B REDIRe e, CAMR R I
BT A A T AR AR FH 1438 P 40 5 Ry 2 8 A AN
WP, X 5 A Bl 1Y COTG /) 2%
B AR PRIV —3, (H AR AL R 2
— W5

ARBFGERI, CT 5T T I B A & 5
HAF A, T HEME 200~300 mg/kg ) COTG J
i 5 4 e T A M e I e e T RE R A CT i
S LI UCE M AL, AL RN
L2 BT $E U e K 7 sl W v 1) D R 98 R
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Effects of total glycosides of Cornus officinalis on antioxidant and
immune function of Cyprinus carpio induced by CT

ZHU Zhaozeng, LU Ronghua’, CHEN Mengdi, XU Xinxin, ZHANG Yuru, CAO Xianglin
College of Fisheries, Henan Normal University, Xinxiang 453007, China

Abstract: To investigate the effects of Cornus officinalis total glycosides on antioxidant properties, immune function, and
serum biochemical indices in Cyprinus carpio induced by carbon tetrachloride (CT), 135 C. carpio with initial body weight of
(22.15£1.15) g were randomly divided into five groups. The experimental groups (T1, T2 and T3) were fed diets supplemented
with 100 mg/kg, 200 mg/kg, and 300 mg/kg of C. officinalis total glycosides, respectively. The control (C) and CT groups were
fed an equal volume of normal saline. After 7 days of continuous feeding, CT (5 mL/kg) was administered to the CT and the
experimental groups, and samples were collected after 24 h. The morphology of hepatopancreas and kidney tissues, serum bio-
chemical indices, antioxidant and immune related indices were assessed. Results indicated that the CT injection caused signific-
ant damage to hepatopancreas and kidney tissues. However, C. officinalis total glycosides significantly reduced the activities of
alanine aminotransferase (ALT) and aspartate aminotransferase (AST) (P<0.05), and mitigated vacuolization of hepatopan-
creas cells, nuclear damage, and glomerular swelling. Compared to the CT group, serum levels of triglycerides (TG), total cho-
lesterol (TC), and low-density lipoprotein cholesterol (LDL-C) were significantly decreased in the T3 group (P<0.05), indicat-
ing an improvement in CT-induced dyslipidemia. Furthermore, catalase (CAT) and superoxide dismutase (SOD) activities in
the hepatopancreas and kidney and of the T3 group were significantly increased, while malondialdehyde (MDA) content was
significantly reduced (P<0.05). Acid phosphatase (ACP) activity in the hepatopancreas of the T2 group, and alkaline phos-
phatase (AKP) and ACP activities in the kidney of the T3 group were significantly up-regulated (P<0.05). Gene expression ana-
lysis revealed that C. officinalis total glycosides up-regulated the expression of antioxidase-related genes (cat, sod, gst, gpx) and
down-regulated the expression of pro-inflammatory factors il-f and nf-kb p65 (P<0.05). Over all, these findings
demonstrate that oral administration of 200—300 mg/kg C. officinalis total glycosides can alleviate CT-induced hepatopancre-

atic and renal tissue damage by enhancing tissue antioxidant and immune functions.
Key words: Cyprinus carpio; Cornus officinalis total glycosides; carbon tetrachloride (CT); antioxidation; immunity
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