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Effect of Radix dichroa Powder on Intestinal Mechanical Barrier of Chicks Infected
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Abstract: The aim of this study was to investigate the effect of Radix dichroa powder (RDP) on
intestinal mechanical barrier at different developmental stages of chicks infected with coccidia. The
experiment was divided into 6 groups, which were administered on the day before the challenge, the
day of the attack, and the 2nd, 3rd, 4th and 5th days after the attack. Each experimental group
included Group T (Healthy control group) , Group Il (Infection control group) and Group [l (RDP

recommended dose group). At the end of the administration, the chick cecum of each group were
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collected to make pathological sections. The immunohistochemical analysis of intestinal tight junction
proteins occludin and claudin-1 were performed by Pro PLUS 6. 0 image software, and the secretion
of intestinal goblet cells and mucin were determined. The results showed that compared with Group I ,
the expression levels of occludin protein, claudin-1 protein, and intestinal mucin in Group Il and
Group Il were significantly reduced (P<C0.05) , and the number of goblet cells was significantly
decreased (P<C0.05). Compared with Group Il , the expression of the above three proteins of Group
Il were significantly improved (P<C0.05), and the number of goblet cells were increased from the
day before the challenge to 3 days after the challenge. However, with the continuous development of
coccidia in chicks and the delay in administration time, the above three proteins in Group II and
Group I were markedly decreased on the 4th and 5th day of challenge (P>>0.05) , and the goblet
cells disapeared. In summary, RDP can reduce the damage of coccidia to the host intestinal tract,
improve the secretion of intestinal barrier protein, and reduce the damage of coccidia to the intestinal

structure; the earlier the drug is administered after the challenge, the better the improvement of

intestinal damage caused by coccidia.
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Fig. 1 Immunohistochemical images of Occludin protein in the cecum of chicks in each experimental group
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Fig. 3 Immunohistochemical images of Claudin-1 protein in the cecum of chicks in each experimental group
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Fig. 5 AB-PAS staining image of cecal mucin in each experimental group
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Fig. 8 Number of goblet cells in the chick cecum in each experimental group

T3 FEE B 1 43 WA /b, 3k 6 B G2 5 i) g 76k EE 1) I
WAORBE RN . SRR, S A B RT 1R %A
2y BTG A 3 KA 24 (I 4L AFRIR 40 i 550Rn 6 24
Fik B ETE (P<L0.05) , HEEEEKR R AW L E
A& 25 I ) A R, e US55 4 RS 5 RGN
i NN S S el S S N T A R B O
A, H L HLCRE 0% 4 i ER e Bk AR I P 1gG L IgM
F TgA PP AAR K -, $2 w8 ML (1) A T f 38 7 2, 1 ik
X G RE A E AR R T, 1 R AR XS Y s T
NI 461 Bk Y B B B UK AR 25
R H L AT e e Bk O M TE R R ek
1 38 1 Ak W s e R E i G B B AR A
P G AR s Iy, T R RS ER AR .

4 &

AT TELE R AW, R I e S L 58 H R AU [
J T B BB A X 7 4R S 0 R LU 7R 2R
LR VUGB R NI LS 26 2 R AT 45 24, 1l T
i E 3k e U g Al XS i G 2H U 1B 52, DR i 1
L ANGE R 1 52 R P DD LB R R R R
e SR 7B 1R NN D NI DE 1 NS W S S R e N
HOR . TEXHUS 55 3.4 F 5 K45 25, LI Bk Uik 1

I

C

300
UJIEH@
=2 200
. £
* % e *H
S
£
O_
Il m I Il I
415 Group 205! Group
F
300+
3
i@g 2001
28§
£%
£ 5 100
g
(=)
% *# Z 0- * *
Il 11} I I 11}
415 Group 415 Group

JE W R BB B, I 245 4 1 BT EROR
TR E AR R IA 0 A, O AR R A AR
AE I, L O B T8 2 A 4048 52 A T s, X
R R XS R T ROR B

5 % 3Lk (References) :

(1] BoWEs, JERDE, 5 8,5 . b2y i 2 5 5 b ) £
FH B 58 3k e [T]. ob B 3R R HT 25 2%, 2019, 36
(16):2106-2111.

DUAN X Y, XING H Z, SANG F, et al. Research
progress on the mechanism of traditional Chinese
medicine on intestinal mucosal barrier [J]. Chinese
Jowrnal of Modern Applied Pharmacy,2019,36(16) :
2106-2111. (in Chinese)

HUANG G, TANG X, BI F, et al. Eimeria tenella
infection perturbs the chicken gut microbiota from the
onset of oocyst shedding[J]. Vet Parasitol,2018,258:
30-37.

FNGE A SR S AN R T S0
PRI EAECR[T]. P EKE ,2024,46(2) :87-95.
WANG X F, TIAN E J, WENG S J, et al.
Interactions between cell tight junctions and chicken
intestinal diseases[J]. China Poultry,2024,46(2) :87-
95. (in Chinese)



538 oMM OBE ¥ i 57 %
[4] PHAM H, MATSUBAYASHI M, TSUJI N, et al. FLAL 7T AR PR X ER R AT [T ] R R 2y
Relationship between Eimeria tenella associated-early Z47,2021,40(4) :5-11.
clinical signs and molecular changes in the intestinal AT L W, LIU J S, SUN M Q, et al. Study of
barrier function[J]. Vet Immunol Immunop , 2021 ,240: compound Artemisiae Annuae Herba decoction for the
110321 control of avian coccidiosis based on immune and anti-
[5] ZHOU X, WANG L, WANG Z, et al. Impacts of inflammatory effects [J]. Jowrnal of Traditional
Eimeria coinfection on growth performance, intestinal Chinese Veterinary,2021,40(4) :5-11. (in Chinese)
health and immune responses of broiler chickens[J]. [12] ABDEL-HACK M E,EL-SAADONY M T, SHAFI
Vet Parasitol,2023,322:110019. M E, et al. Antimicrobial and antioxidant properties of
[ 61 IRAEIR, ¥ WCHE I8 R 3E . o 285 %0 Ji 18 285 152 46 03 1 chitosan and its derivatives and their applications: A
gy dF R [J]. B4 N3 1k 4% &, 2021, 29 (9) - review [J]. Int J Biol Macromol, 2020, 164: 2726-
449-454. 2744.
ZHU J Y ,XIAO N Q, TAN Z J. Research progress on [13] DU P,YANG J,XIANG W, et al. Traditional Chinese
intestinal mucosal injury induced by traditional Chinese medicine formulation ChangQing compound has
medicine [J]. World Chinese Journal of Digestology, significant therapeutic effects on chickens infected with
2021,29(9) :449-454. (in Chinese) Eimeria tenellalJ]. Vet Parasitol,2024,331:110293.
[7] HRFHE &,k V0L PR U R R [14] GIANNENAS I, FLOROU-PANERI P,
FWMLERT KRB EICROTRI] PEEXS, PAPAZAHARIADOU M, et al. Effect of dietary
2019,41(19) :59-63. supplementation with oregano essential oil on
LEIZ Y,KANG C,ZHANG J, etal. Preventive effect performance of broilers after experimental infection
of Chinese herbal medicine and microecological with Eimeria tenella [J]. Arch Tierernahr, 2003, 57
preparation on Eimeriatenella in chicken [J]. China (2):99-106.
Poultry,2019,41(19) :59-63. (in Chinese) [15]  ELEEas, 0 et , A0, 45 . KT R e A0
(81 MW A, BRdis, PREREL, 55 . b 25 4 )y Ty £ iy 2y AR P2 LB RUR AR R S T A B LT ]
IS 6 R R i ROCR IR (D). PR RS, 25 W, 2024, 21(1) : 25-32.
2024,46(10) :73-80. MA L N,HU X Z,ZHENG C H,et al. Visual analysis
TIAN W,CHEN J H, CHEN H M, et al. Preventive of knowledge map of toxic Chinese medicine Changshan
effect of a self-made herbal formula on infection of toxicity-effect transformation based the thought of “yin
Eimeria tenella with multidrug pesistance in chickens du weineng” [ J]. Chinese Journal of Pharmacovigilance
[J]. China Poultry,2024,46(10) :73-80. (in Chinese) 2024,21(1):25-32. (in Chinese)
[ 9] XRAF#k, AR, B, & AR ZFAT W S A [16] JANG C S,FUF Y,WANG C Y, et al. Ch’ angshan,
75 11 590 %55 2 R 38 M i 48 [0 g 26 IS 405 9 T B 4 a Chinese antimalarial herb [J]. Science, 1946, 103
(J]. e S 2412, 2022,42(10) : 2036-2041. (2663):59.
ZHENG M L, ZHU Y H, ZHAO H L, et al [17] TANG D,CHEN X H,YU Y D, et al. Synthesis and
Preventive effect of Bacillus subtilis microecological evaluation of febrifugine derivatives as anticoccidial
preparation on ileal mucosal injury in chickens with agents[J1. Arch Pharm (Weinheim) , 2024, 357 (4) :
necrotic enteritis [J]. Chinese Jowrnal of Veterinary €2300540.
Science,2022,42(10) : 2036-2041. (in Chinese) (18] #h i, B, ZH AR 4% R LA LA ) 25 BEA
[10] /N, TFFH L TREAR 5. ZIRIERE P KDY K s e e [T]. b E A2, 2022,24(12)
X PR X8 Jig 3T R A 6 1S O B D RE R R [T ). 2514-2521.
FHWEEE,2020,47(7) : 2043-2054. SUN Y, ZHAO X, XIA X H, et al. Pharmacological
LIANG X R,WANG D Y,QIAO Y J,et al. Effects of effects and attenuating toxicity of Dichroa Radix and
water extract of three Qingre Chinese Medicine on febrifugine: a review [J]. Modern Chinese Medicine,
intestinal flora and mucosal barrier function of broilers 2022,24(12):2514-2521. (in Chinese)
[J]. China Animal Husbandry & Veterinary [19] SR, BEOIF, B RE % . —Fhw lmkny 42 i T

[11]

Medicine,2020,47(7) :2043-2054. (in Chinese)
SERIEE RN Gl PN, 45 . BT SR R R A AR

2.:201210015939. 6[ P]. 2014-08-13.
GUO Z T,LIANG JP,LUO X Q, et al. An extraction



14 SRR AL 3 L OO SR A A [ Bk sk 0 T A LA 5 2 539
process of dichroine: 201210015939. 6 [P]. 2014-08- WANG H, GUO Z T, LI J X, et al. Effect of
13. (in Chinese) RadixDichroa powder on the control of Eimeriatenella
[20] ZHOU B H, JIA LS, WEI S S, et al. Effects of infection in chick at different developmental stages[J].
Eimeria tenella infection on the barrier damage and Acta Veterinaria et Zootechnica Sinica,2024,55(3) :
microbiota diversity of chicken cecum [J]. Poult Sci. 1278-1289. (in Chinese)
2020,99(3) :1297-1305. [26] ZHOU B H,DING H Y,YANG J Y, et al. Diclazuril-
[21] QAID M M, AL-MUFARREJ S I, AZZAM M M, induced expression of CDK-related kinase 2 in the
et al. Dietary cinnamonbarkaffects growth performance, second-generation merozoites of Eimeria tenella[J].
carcass characteristics, and breast meat quality in Mol Biochem Parasitol,2023,255:111575.
broiler infected with Eimeria tenellaoocysts [J]. [27] SONG J,XIAO K,KE Y L,et al. Effect of a probiotic
Animals (Basel),2022,12(2) :166. mixture on intestinal microflora, morphology, and
[22] Jwi4E e X0 m P, R B, 5. XS ER AR LB barrier integrity of broilers subjected to heat stress[J].
I & e B i st LT ]. K &, 2022, 44(3) Poult Sci, 2014,93(3) : 581-588.
90-98. [28] SUZUKI T. Regulation of the intestinal barrier by
GU H B,LIU X P,ZHU J, et al. Research progress on nutrients: the role of tight junctions [J]. Anim Sci J,
invasion mechanism, immune response and prevention 2020,91(1):e13357.
and control of chicken coccidiosis [J]. China Poultry, [29] PETERSON L W, ARTIS D. Intestinal epithelial
2022,44(3) :90-98. (in Chinese) cells: regulators of barrier function and immune
[23] AN J,LIU Y, WANG Y, et al. The role of intestinal homeostasis [J]. Nat Rev Immunol, 2014, 14 (3) :
mucosal barrier in autoimmune disease : apotentialtarget 141-153.
[T]. Front Immunol, 2022 ,doi:10. 3389/fimmu. 2022. [30] FUSCO A, SAVIO V, CIMINI D, et al. In witro
871713. evaluation of the most active probiotic strains able to
[24] QASEM M A A,DKHIL M A, AL-SHAEBI E M, improve the intestinal barrier functions and to prevent
et al. Rumex nervosus leaf extracts enhance the inflammatory diseases of the gastrointestinal system
regulation of goblet cells and the inflammatory response [J]. Biomedicines,2023,11(3) : 865.
during infection of chickens with Eimeria tenella[J]. ] [31] WALCHER D L,DE SOUSA NF G C,ROCHA L
King Saud Univ Sci,2020,32(3) :1818-1823. S, et al. Larvicide activity of lactobacillus spp. and
[25] F B, 3BT, AR A R L HON kX R g 2 ik saccharomyces boulardii supernatants ontoxocaracanis

WEHERBARFE LB BENBASCRIT]. EHSE
2F4,2024,55(3) :1278-1289.

[J].J Parasitol ,2023,109(1) : 15-19.

(%% AP



