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1.1.1 REzhy. — R HLA b EaRE1005,

1.1.2  faft. MPJIERFEBX £TRBWERE, X, HhES 28 NRC mdh EES
MRS «<SEMEFRERIT R BERERBE, BR Se 4, HEBERROBEBEEE,
EmBREETREL,

1.1.3 oy @R U RS Se, Zn MMM E?2,

1.2 REHESKRHEE

1.2.1 EXk, /hE, REFEMBBRBE Se & & B W)IEGE&HBRIRPL, BELED
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Table 1 Composition of basal diet

B, 4> Ingredients Ho&E % FIFH R Natrient composition
E % Corn 45.0 CP 18.5%
# T Soybean 32.0 ME (Mcal) 3.2
/h# Wheat 20.0 Ca 0.84%
CaHPO, 1.9 A% P Available 0.44%
CaCO, 0.7 Met + Cys 0.736%
Met 0.22 Lvs 0.924%
Lvs 0.05 Se 0.0316ppm
NaCl 0.3
MR TCEFHRM " Mineral mixture 0.025
Herp ETRM " Vitamin mixture 0,025

+ Fes0,-7TH.O 100mg/kg.CuS0,-5H,0 15mg, kg.ZnS0,-TH.O 132mg/kg,MnS0,-5H,0 130
ma ke
e« V, 1500IU, Vg, 20010, ViIoIUG, Vi, 0.5mg. Vg 1.8mg, Vg, 4.0mg, Vg, 0.01mg
H-f§ Folic acid 0.55mg, AL Iacin 53mg, JERE Choline ckloride 500mg. {ZEEE Calcium
pantothenate 15mg, W EEPyridoxine 3.0mg AH:$p3 Biotin 0,15mg

%2 s, YRHFEAR Se, Zn ghiFhnE
Table 2 Groups of experimental animals, dissecting time and
additive amount of Se and Zn

4] 2l BEAL 4 oW & fh O #HoOoR B D
= / Gosline Amount of Amount of Dissectine numbers
Grou oslinig adding Ses adding Znes ——
»roup numbers (mg 'kg) Gnz kg 0 1 - 3 4
14l (R = o a
Group I (Lower Se) 1 v v s 2 2 8 2
& CIRAA A D

<
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‘Group [[ (Lower Se and higher Zn) 30 0 fau

M Chali@st F28) .

(Contral with group Il adding Se) 24 0.3 0

(51}
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+ LA RRSERHMR, Se in NaSeOy; *"LIMERG e B4 8. Zn in ZnSO,,

Jeere M, JERHBRA Se 5 0.0316ppm,

1.2.2 X Se JAHHKBIFLEL ZoSO, BRIF M 1500mg/kg #5 Zn, iF K MRS K R,
1.2.3 REFHAMIFERFEH L, 3, 6, 8, K4FMWS5 A 4 BH.OMm, HPEESE
FHER s WRBT AR E /D 4 BA RS 77 ik MR 2 M f GSH-Px MyiR{E,

1.2.4 WaiziREWABENE, REFHEE B0 2Rk UEHELE SRKRE—K,
PR B A MEER BN, MERWET- ARSI ITRE P £, R BO, F. B, M.
B, M. BEAR. MR, VLW, B/, 1B, MRESEEaSU R, BRERRENS, BRIBETE
EFREM, BMREHAAMP, A, S e,
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Fig. 1 Cut surface of gizzard has ex-
tensive pale aress of myonecrosis
with calcification . H&E stain, » 100

% (R S5 ML N H. E. > 200

Fig. 3 Acinar awrophy and disappearance
of pancreas, proliferation of inter-
stitial  connective tlissue, H&E
staing  x 100

o -

e 4
Ms BEEHDRESS HAESE K
RN, H E. x100
Fig. 5 In the burssa of Fabricius, the
coxtex of follicles is present atrophy
and the medulla of follicles been
replaced by proliferated epithelial
cells. H&E stain; = 100

et ._ -
Hz MRREENES. FE. KE
WGRSERE B & (14,
H. E. x100
Fig. 2 Acinar cells of pancreas show
atrophy,necrosis,desquamation , Dila-
ted scinar lumen lined by thin
epithelial cells. H&E stain; =100

N T

M4 MWERNE#, FE S5 Sk
H. E. =100

Fig. 4 Degeneration, necrosis and calei-
fication are present in the smooth
muscle of gizzard. H&E stain;
%100

e
.

H6 kEEk, HERAEREGME 6
LpmRE R, HE¥E M. H E
* 400

Fig. & Higher magnification of follicles
in Fig. 5, the medulla of follicles
been replaced by proliferated epi-
thelial cells, H&E stainy x 400
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1.2.5 fMEHM. BERAE, KAZETFK,

2 5 R

2.1 &R

1. THABSHTFE 2 AIFHEEIAESHEIR, 3E6 RKREK, Hiomig, ITHRKHE
H75%, Hr-H12.6%, THRERHBEKD 100%, JEI-HK36.7%, FI1. THSFTH R
#) Mk, AREMKADRE, 1 ARE 14, I4d5T44EX5%E% (P<0.05) .
516 kK, THA5MAXFHREE (P<0.01) , RFEMIERBMNEI K #h T 46, L
He, WEFELK, BIERKEKR, WLAREEME, AEEDSTEREE, B, Mmk
BIfARE TR, PHAKEGERE, ARRES, M, K =EONGKL:EREEN
Ak, R, NAK#S, BISMmE, Bk, FEMmIE,
2.2 P#HEE
2.2.1 KT RAVIRMELE BOBREABHNEL, I, TAMERESFHH 41.6%
f154.2%,
2.2.2 JEMg. T, TAMRWEHRE, T4 HERIGHBR LHRELKRERNS
/b, FEMBEREEGE, ARE/N, HERKACHIERSAE, THAMBRRFEERIA
EEALE, FHRE,
2.2.3 WlA: THAOH, SHILEERY, FEL6IA EHRAKEGAKE, T4 P BRE
514R, hEMmemE, SHRLGKECELEAWE, BABI, R, BEEPFE
fb, REANEHmE LT W KAAR%, BREROKAGKE (B1) .
2.2.4 HREZE. HREEL, EBRU/S, KBESRETLD. R ERES, BIEHRRE
ft,
2.2.5 Hedver. IF. VPR, B, I, WRIRESAR RN,
2.3 RIBELFRFEL
2.3.1 WEB: 5B RFS W, T AES 3 FAMNRIR Ao Ee FBRR D, 40
B /AR s 0 it OF B @ hAtE) , 955 R/ i, &Y, %, i
Mgk, LR, JERK/DA - RobZ IR, RIBRA AN R, HEL
Faerael, YT 1 JAIFGR, IRk A2, 4573 RN I8 M 2 %, HEN
B, MRikoRrEdok, EFPRRAOAGALSNE (B2) . 6 AR, NERIgmARK
Bk, BEIRIE S SR, BT RIRA 2 it rh U b g I 40 i 55 50 e T3 A i 25 4 LR b
(W3) .
2.3.2 LA, (1) L. WHFERIAHERMESRFEHFEEEL, THE 2 AF
PAHBLNLLT e i, Mk, W3 B AineSEWAEMAGAE, X7 MG, TR
WoE, THAMFHRES THR, B85 ARMESEAEE, HRAFRIEHRENTR
RESBREEHELEK, mibhgaamagigs (He4) . (2) B BEFERNEER
A ki v 5 EU A M R YR SE,  (3) AL TAE 3 Alis kR, K44
RIS RESRSE, N RSB TTE, MM AEREHFAANE, THE 2 FIFHHIARE,
FAREHRE, SRR FHAKARERE, (4) O REENERS # LA 8.
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I, DWHEN 2 ARE 3 FFA LB AIREYE, &4 BB WEHHEER R,

2.3.3 #WEZE. (1) KEL¥E FEEEOFEAASMEE, T4 0 THHNE 3 AFE
HIRE, ETAMNRERIANEE. B ERKDEEHJEERD, BRED, BEREBE
i, U AR R 2 0L B A (R R B M O A B A AT IR (5. 6),
BEJLVPEABME A, P LR ig, Jfm TSk e i bR Ae
B LAl (B et R UM RET 4E) MER, BR—MZELNKEESEL, LR
Bk Z RS a AR, B EREAES, (2) Bk THMITATE 2 MLUEH
Bk, #EERES, MRk E, SHEREBHEA, DEmHT WIRE B b 35 3E
o (3) KolR. THAMI AR MIRERISER, MR, STERARGEREE W
JEWINE 3225 NN

2.3.4 HERT. PEFHGL, WIEESHMERIE, SR AN, WM, {8 & kK,
2.3.5 GSH-Px # . RIH— BRI GSH-Px #FE¥%19.8, RB1AKI. T4%
BIBEZE9.62f113.6, MM4 (FHE4) GSH-Px % #:F%32.19, ¥ 3, 6. 8 A&,
1, I HESES0 TIRMEAT, #3.26%9.64 200, il AMENIEARIFE 37.04 £F,
1, THES5W4 4L, GSH-Px iEHERMESE (P<0.01), THSETH ZRNMEREE
5 (P>0.05),

3 WikE54&e

R Se L Se i Zn H)FEARRGK A Se BRZ R, LLAIREAME,
3.1 4ERSER Se WaiZ RRIUANAKEME, QMkRH, TH. BKFZIHEER, &a HE B
WL, I. THSMHME, ARNKEREIREEER., THETHRBR S L T IK
Se # % Jk°F, BI4HF Zn F1 Se $hit, SHEWN Se /KFEHE—TFK, B i E XA
HEREREYETIA,
3.2 DAfExPAERS. AEXOfk Se FMAUBFZKBLC, & # MM & ., H 3, Mok
#, ARRBER, BRANAGHRESE, BRDLHMD, HETHEHAUNE, XKUIKLH
o B 6 B AN Al X F IS e, MGk Se B, B HMEFRAHAFEMERE, BILEA MR
#iE, ARREALAVUBHEHEER, BORKEENE, HANEEHE, KK, &
L2 ™ \RaE, XESEMEA KL, BfEZFIAANTEKEEEEEHER Se 7, HER
ENGSESTE 75w
3.3 Van Vleet % (1981~1982) fEMFZL4EMSIELMEHR Se W™ iA, R IR # % ARETE
DB TR, mAKRESR, 1. TAYERIRSEMETRMNRERIEAKRE,
BB (1988) “IANTEAEMEE Se WA IR LT AL, W RARMIRANETE, AKIREF
HEROGR Se WHIIL TR MES SR RE, RVBIROIZBERDER Se T RM LR
Bo
3.4 WkEIAE LRRETEN, EHUkEEam EEARAR T2 TN HE E%
X Aft R Bl G 5 v ok L HRE
3.5 MRS, MmMWE&R T, GSH-Px HPEE EBEIC, 21 f GSH-Px &1 51
W R IEH,
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3.6 Van Vieet ¥ ZREMAEMBMPHEMAHROFEHICE (Ag. Cu, Co, Cd f1Zn %)

PAER EMAGRITERC, RIAHES Se BIXBIEH T Z M K iF n 3000mg/kg fy
Zn AIFHRAEMWHER Se K, W HBAERFEIM 2.5ppm # Se, W W 554 {HERER Se MjE
Re AR LHRY IR FERR(Se 0.0316ppm)Hpifin T 1500mg/kg B Zn, Fr SIEMERK
R, HCRUARFEGMERE DD &b TR, RURERR PGl 5 51 Se
TR Se 7K P/ B,

3.7 Dewer, Wight SfEMFEAS Zn REMIFHT', M Zn 2000mg/kg I, HEGFEL:
RAE10%, Zn hHHEBHRELINE AREREE, UREER, LHAENTSKREER
SEFILE A o BRI BRSO, AR P RS P (T4 MIsEr-3h36.7%, FEr-
MREARR Zn dBARKAE, W RWMGRZRE, LSRG HEMN 1500mg/kg # 8, FHAK
REFEDE, MREH Se, 22— P MK Se BIKFE,

& £ X ™

1] #EiE B0 Se WABE AU &HNEFR, 1988, 19(1):52~66.

(2] MBE. KURHAEMER Se MMMREEPLHA. RILRFBFR, 1986, (4):1391~397.

[3] HeBRil. SERMBER Se RTEMME. BEITEHKBE, 1985, (11):23~21

[4] Bbkik. BROLRPEGR Se ML LIIROTIR. FRl k¥ FH, 1985, (2):25~28.

[5] WERF FEMLTHEOBRALITFLSPEL RISEHY (FFD, 1987, (2):113~28.

[6] Vleet J F. Van. Induction of Lesions of Selenium-Vitamin E Deficiency in Duckling Fed Silver,
Copper, Cobalt, Tellurium, Cadmium, or Zinc: protection by Seienium or Vitamin E Supplements,
Am. J. Vet. Res, 1981, 42:1206~1217.

[7] Vleet J F Van. Amounts of twelve required to induce selenium-vitamin E deficiency in ducklings.
Am J Vet Res, 1982, 43:851~867.

[83 Vleet J F Van. Amounts of eight combined elements required to induce Selenium-vitamin E
deficiency in duckling and protection by supplements of selenium and vitamin E. Am J Vet
Res, 1982, 43:1049~1055.

[9] Dewaar W A, Toxic effects of high concentrations of zinc oxide in the diet of the chick and
laying hen. British Poultry Science, 1983, 24:397~104.

{101 Wight P A L. Zinc toxicity in the fowl: ultrastructural pathelogy and relationship to selenium,

lead and copper. Avian Pathology, 1986, 15:23~28.



448 'Ok B E ¥ # 254

EXPERIMENTAL PATHOLOGY OF SELENIUM DEFICIENCY
AND EFFECT OF HIGH ZINC ON THE
Se-DEFICIENCY IN GOSLINGS

Deng Hua, Feng Zeguang
(Department of Veterinary Medicine, Sichuan

Agricultural University, Yaan Sichuan, China)
Abstract

100 day-old goslings were randomly divided into 3 groups, and were fed for 8
weeks. Group 1 was fed a natural diet (ND) of Se-deficiency (with Se 0.0316 ppm),
-and group 2 was fed ND+Zn (1500mg/kg, as sulfate), and group 3 was fed ND +Se
(0.3ppm, as Na,Se0,). In group 1 and 2, the goslings appeared clinical signs of Se-
deficiency at 2-week-old. The affected goslings showed anorexia, diarrhage, iistlessness
and poor growth. Pathological examination frepuently developed lesions as necrosis of
skeletal and cardiac muscle, necrosis and calcificalion of smooth musecle of the gizzard
and intestine and degeneration, necrosis, atrophy and fibrosis in the pancreas and the
lymphatic organs. The goslings in group 2 which were fed excessive Zn developed more
serious symptoms and lesions of Se-deficiency compared with those in group 1.

Key words Se-deficiency, Pathology, Gosling
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