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ABSTRACT

Effects of glucocorticosteroids (GCS) on the thymus and peripheral lymphocytes of Nile
tilapia. Oreochromis niloticus were examined. Young fish (5-7g) were injected into
intraperitonial cavity with various dose of dexamethasone (DEX) or hydrocortisone (HC).
Histology of thymus and thymocyte counts in treated fish were compared to normal ones.
The results showed that in vivo adminstration of DEX or HC induced weight loss of thymus
and reduction of thymocytes, and both of these were dose and time dependent. In vivo
treatment of thymocytes with 10mM DEX or 10mM HC for 12hrs caused DNA
fragmentation. Both drugs could split the DNA into fragments of about 180-200 base paire
multiples. There was no change in granulocytes of peripheral blood due to the treatment
of DEX or HC with various length of time. In contrast, treatment of DEX or HC for 2-3
days decresed number of peripheral lymphocytes.

The results indicate that the thymocytes and circulating lymphocytes would respond to
GCS depending on several factors, such as nature of the hormone, dose, and duration of
treatment.
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(Davis and Parker 1990 ; Pickering 1992). A\ corticosteroid7} F7H=™ &2 A A5
A3t (Flory an Bayne 1991) 9 %38l @=Z 72 $4 Zra(Garrido et al. 1989) 5 ' A X9
7)%o] AA QHL Fe Aoz 2o ELHTh Saad (1988)F cortisol 2 o] ofFrell AoIA
e 2 W A Az g vNE AL AHEF.2n, Daviset Parker (1990)% 5]l A]
Z90) WE cortisol?] BHFS ZAMG AR Aed meoAM A 1 o] FUHEE FUSA
olg} o] 2EF A o oJFe AW cortisol levelo] FIHHH, Tx AW WET ¥t
ol W 7|#e] AFE Z 4% Fo] lymphopeniaS FEst 2N Be AWdo] E2HT
(Houghton and Matthews 1990).

~E@ 2o QEAQ 3229 3h}el glucocorticosteroid (GCS)&= EAFE W ofy} YA
29 M Az dojM FY AY FH A FA AE L WA AEFY F2E 2SI,
=3) §4 Ao 31o] A= endonuclease”t 43 FHA DNAZF B S5 3L chromatin©] &5 5]
HEZ 2AWERE AJe s @49 apoptosisE FEAIFIE Aoz gt (Garrido et al, 19
87, 1989). o} &l QojHE FHo| o5 zER0 YFL Fof FAH I Fo FH FAE
DA 7)= delolate ol &# HAW (Ghoneum et al. 1986), o5 4o thg ZAT 71HL
As 4zl Hot 8l

B d7E GCS YE9  dexamethasone® hydrocortisone2 X0 Al7]e] Ao}
(Oreochromis nilaticus)® FAVste] = o] %3} Ajzbe] W F4 AW AXo wstel A
F4 M E7} apoptosis HAL AReHERA A B, T2 A dx7e £3 WiE ZA3)
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A% o]BE BASAYEE FojAe A ALt e Ud gt ot (Oreochromis niloticus) 2,
223 J%d 1kg o|AHE IR Frigsl £7 vt FojzRE Aid 57g A 1004
nlele 2 Ade A&tk Kot 301 FR(FE 26C+10)0M 83t 253 BHAOR
ANesE 9ol o] Alg 252 AMSste] AP 2] A7l T glucocorticosteroid (GCS)
29 Bdd wE ans d¥3AUch

MAL 2= F0

Dexamethasone  (14-pregndien-9-fluor-16z-methyl-115, 172  2l-triol-3, 20-dione, Sigma) ¢}
hydrocortisone (11, 17a, 21-trihydroxypregn-4-ene-3, 20-dione, Sigma)5® ZZES 10me 1ml
ethanold] =¢] 322 F2AL AzsAch WA $2R29] ¥a T 57gHE Ao 177
F2® ¥2dS L-15 B%d (Gibco) &2 8434 1, 5,10, 20mM/0.1 ml 5 4 7HA] FEE £
203 e 101 2 (58 260+ 1C) o4 &&447t 56 ppmo] HA 3o 439k 10mM
Gesz Adsla 12 3, 59 5 o AzEz Hstd Azbel wE GCSe AHE ZA3HE T
fz7e L-15 HEd (pH 72)% 528 $E¥ 48 AHEHE ethanold] F& 5730 FAHstS
AP vastgeh
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vdelegole] FH Bx A HZFo n X Glucocorticosteroid 229 7

AEZ FFHE HEUT. AE A 30 um nylon mesh2 E3AAH 10% fetal bovine serum¥t

1% antibiotics”} FH=o] 9l L-15 WA o2 1,000 rpmol A 33 g4 yAsige F4 A xe

1><1()7 cell/mlo] = A #73 3 dexamethasone® hydrocortisone® ¥%=2 10°Me] = A 3l 26
C g-2oA 12 A7 HesRh

za&o] Aeld Xolg oz FIE& F9 ZA FE8k ethanol seriesol| A B4A)7] The
vtetdoe] WEAA 24 ZES A 220 BjEHY JUe FAAL 5um 7P73 o2 HH
&to] hematoxylin eosin® 2 HA3 F 400X Hu) A Aot Al HAAT L FHY ML) 2787
adE #E3A

DNA =& 3 7| g&

T2Eo] HEE F4 HNE (1X107 cel/m)) S DNA 2o A}&351ch DNA %< Park (1990)
o el F3te] A3kt goksy, FAMEN 25mlel nuclear lysis buffer (10mM Tris-HCI
pH 7.6, 2M EDTA pH 80, 400mM NaCD& 7}, 10% SDS (sodium dedexyl sulfate, Sigma) <}
100 ul®} proteinase K (10 mg/ml, Signma)& #H7}8 ¥ 50ColA 2 A7 Bt x5tk o 7))
6M NaCle 37}3lal 3,000rpmo.Z 20 £33+ 94 AAAA 42AS Hsta AEN ethanols
7beted 1417 F9t B ¥ 15000 rpme.2 94 A AAI7 DNA pellets 2tk AxA17] DNA
pellete] TE buffer (10 mM Tris-HCl pH 7.6, 1 mM EDTA pH 8.0)< 7183 DNA pelletS %2l &
260 nM ¢} 280 nM 2] spectrophotometer (Beckman, Du-7) 3t Al O.D.3+-2 2439tk OD.3to] 17
o]l DNA &7 A7) F5o AME-3tdh A7 952 ethidium bromide (10 mg/ml, Sigma) 7}
d7Fe 18% agarose gelolA A7Nstth. DNA F& 4ug¥ S8 loadingdhe] 1417 o A
7HA ATk DNA size maker= Hae WIE A7l ¢X174 DNA(BRL) S AME-slgich,
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GCS S0 U 7|z W2 M Al s

2o} A17]18] U datmolo] 2dolA GCS T %} 717t wE FA FA9 W] ojud o
8k9 nlx]=x] Lo}lR 13}, dexamethasone (DEX)$ hydrocortisone (HC) 9 ¥%& 747 1, 5, 10,
0mM 5 dE7tAE 3td 247 548 3 FAL HEskd 1 FAE 33 A3 Fig 190A4
Ve vhel 2o} ol 239 FAE 100+ 8% 2 1HFFS o, 10 mM<] DEX$ HC =M F49]
w7} z+z} 51+ 7% (P0.005) ©F 40+ 3% (P€0.005) & @A 3] A on, 20 mMoAAE 72 20+ 8
% (P€0.001) <} 18+ 7% (P0.00) 2 27 74 =AU 28 Fo 7|zt & Ao 74 WHitE
Z2x3t7] 95te] DEXS HCO ¥5E 10mME At 1, 2, 3, 5 43F o] AIERE Aejste F
He Azsle] 1 FAES ZAsAC Fig 20149 2ol 2R Helg F 29l 3lojA DEXA
22 A 51+ 7% (P€0.005), HC Az}l Al 40+ 3% (PL0.005) & &A3] ZHAEH AL, 3 Lol oA
T A4 #A7 A&H e, 5 AR e FA49 FA7E DEX A2l A 43+ 4% (P€0.005),
HC Azl Tl A 55+ 10% (P€0.005) 2 VER} 385 A%¢e 2ok DEXeF HCZell& & #ol7t
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Fig. 1. Effects of glucocorticosteroids on the weight of Nile tilapia thymus. Fish were treated with
several concentration of dexamethasone and hydrocortisone for 2 days. Fish were sacrificed
and immediately measured the thymus weight.

H — control ; @ — dexamethasone ; A-hydrocortisone
Values were the mean + SD from 5 fishes.
** P{0.005, *** P<0.001
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uddetsole) FHH Fx A Bz Fo] mXE Glucocorticosteroid s2gEe 5y
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Fig. 2. Effects of glucocorticosteroids on the weight of Nile tilapia thymus. Fish were treated with
10mM dexamethasone and 10 mM hydrocortisone for various length time. Fish were
sacrificed and immediately measured the thymus weight.

B —control ; @ — dexamethasone ; A-hydrocortisone
Values were the mean + SD from 5 fishes.
** P<0.005

GCS Fofofl ME FULH MxE 2| B3}

DEXH HC7H 4 28 Ao mA: 49g Lolun, o] 10w o gare) 5u2
0mM2 g3t Bge) FAbstel 243 FAF Fo] FHE A2 g 2A%H 27 B
st4ith Fig 301419 2o] Wz (Fig 3A)IME $4 A7 AA5 ] YAYom, AT 43 AZ

& wehA FAG 22 2o ARk FA AE Ul Bu A¥r @0k

DEX (Fig. 3B) ¢} HC (Fig. 30) A& Webie tha] 29 &0 F7hE vhd, 4 A $&
A3 #aHT £ o]E 2Ee] Y N2RE FHE AEA AL Rede BE

o2 NEZFE XA A Fig 4014 Yebd vlg} 2o}, L-15 vhekd = 115 wl ¥l 3 ethanolS
A xRN M= 22594 0.7) X10* cells/ml# (55+ 0.5) X 10" cells/mi<ld] ¥]s) A DEX<
HC7F Aeld A48+ F 2Y8d= 22 (424 04) X10* cells/ml# (3.6+ 0.3) X 10" cells/mlZ & Q3]
ZAHAR (P0.005), 3 Y= ZH2 (264 0.5) X10* cells/mlT (2.4+ 0.8) X 10¢ cells/mlz =LA 7+
2T (PL0.005).
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Fig. 3. Microscopic finding of Nile tilapia thymus treated glucocorticosteroids. a wax embedded
section of young fish (5-7g) thymus to show the secretory cells along the thymic membrane
(tm), and the rest of the pharyngeal epithelium (e).
MM — melanomacrophage 5 A—control ; B—10 mM dexamethasone :
C—10 mM hydrocortisone. Hematoxylin —Eosin stain. X 400.
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Fig. 4. Effects of glucocorticosteroids on thymocyte population in Nile tilapia thymus. Fish were
treated with 10 mM dexamethasone and 10 mM hydrocortisone for 2 and 3 days.
[J—L-15 medium alone ; #Z—L-15 medium plus ethanol
-1 — dexamethasone ; F:d— hydrocortisone ;
Values were the mean + SD from 5 fishes.

** P<0.005, *** P<0.001

Fig. 5. Agarose gel electrophoresis of DNA extracted from thymocytes. Cells (1X107/ml) were
treated with 10°M dexamethasone (A) and 10®M hydrocortisone (B) or without (Control,

C) for 12hrs. DNA was extracted from each group and 4 pyg was applied to 1.8% a garose
gel. Lane ¢ was ¢X174 digested with Hae III.

129



g - 24

GCS7t +=st= DNA HEst

DEX7} HC7} A @3 W} &4 AX2 DNAC ulX & J&FS dolry] 913 ol & 2o B2 E
10“”M§ aho] A E BEgd (1X107 cells/mDoll A3 F 12 A7 BHA F4 Aﬂii 2E] DNAE
Z3le] 7] 953 AR Fig 5944 vebd 3}9} o] olE Z2Eo] AHzd U "Htdel F

QASE DNAZF 180200 97V80s st 2E8 slol et s Sa2 + AR,

GCS Sofo M2 = oMY 2= 2| Wt

DEXS HCY ®5E 10mM=Z 3t 2 47+ U detyole] B $oid § 2z I J=27
22 2AE AT Table 19149 2ok T2 FAu F=z7e Ay HP7e @4L Fig 6914
B uiel go] B 717 WAL (Fig 6B, Co} 3MH)E @MW ek 3t Fig 6A9] St
A Ve vle} e 872 gxye & Fo] HYF 5000707 015 AET % 1101 F& W
sz zAeta 2% A Algtel wekbd #g HE T £ & davt dE W, g2
S04 QA AP xR YIFE 1415+ 104 71 Fovh, DEX HToM e 2 o} 3o
77} 1187+ 10.7% (P<0.05) 2 114.4+ 9.8% (P0.005) & 7rA3h 3L, HCO| 7% 1 42 1184+ 11.7%
(P005) 2 ZAastaoen 23 3YAolE DEX HeEd vlsshA Zadtith 222 A 5 A
e =T 47 gz A Hsd JEHE TS HATh

Table 1. Effects of glucocorticosteroids on numbers of circulating lymphocytes in Nile Tilapia,
Oreochromis niloticus.

Treatment Dexamethasone® Hydrocortisone®
day No. of No. of No. of No. of

lymphocytes granulocytes lymphocytes granulocytes

0 1415+ 104° 14.7+ 3.1° 1415+ 10.4° 147+ 31°

1 1236+ 15.1 131+ 41 118.4+ 11.7* 14.3+£ 2.8

2 118.7+ 10.7* 120+ 1.2 110.8+ 10.1** 124+ 24

3 1144+ 9.8** 11.0+ 34 11144+ 10.1** 127+ 19

5 1304+ 13.1 134+ 24 1294+ 9.8 139+ 3.1

© 10 mM dexamethasone or hydrocortisone/fish (5-7g).
* Number of lymphocytes or granulocytes/5,000 erythrocytes.
Each value represents the mean+ SD of 5 fish. * P<0.05, * * P<0.005.

o9 FAL PxTo W oM Fad IS sted, TRFEAN EAHE o744
E7 & @71x Holg Hol ¥ = A2} (Ortiz-Muniz and Sigel
o) 28 (Warr et al. 1977) 3 FAH A1} 442
AAZ} FH3R Zu 9o fxHo] Ae Fo] R FEY
FMe EAT =ZA g2 (Ellis 1977). & AFM U depujole] F4 23S 22T v =
A8tA AL Fig 3A90A9 #Zo] F4& ?_Prdé% weld o] glon, FA AEel £y
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Fig. 6. Pheripheral blood cells of Nile tillapia stained by May-Gruwald and Giemsa staining
solution. Arrow of A plate . lymphocyte : Arrows of B and C plate : granulocyte 5 cells of the
rest . erythrocytes. X 1,000.

AE7 BRI, AFAIAE o8] E8] goix Qe Zo| BREHYL o] ATE dF9Y
JolFolA @Az vl wl$ AT (Grace and Manning 1980 ; Tatner 1982 : Secombes et
al. 1983).

Tatner9} Manning (1985)< FZ|7]&0jo| A A& wge dAPEE 2ALE A7} o Fd v]s)
F49 A7 71 Bol Fvhste AVl 23 F 232 Holglen, I ol dx gaHEe
& B3 e, oldd 4L d¥d ©E nfea FA HE 4 n)$ sAEHR
1992). oletzto] FHLE AEA7 YolE HA fol wa HE2ged, 2 AFAE U datjo}
57gXlo] (#38 3 28)E gides 2EHYA T2 Fo YERQ GCS TE2EL ALREo Q)
AHow FAH HE A& 2ABIAL. .

Fig. 13} 2014 Jrepd vle} o] GCSe) Fx9 Alztel wat v "elmlol F49 247 24
aaEen, F4 Axd loME 2 W7 A4 2289 (Fig 3B, €). X3 10 mM2)
GCSE 23U A @ Aojoll A FAE AEdld AXFE A A7 2 $7 AAF] Zas o
Aee FAF + UAAt (Fig. 4). Ghoneum (1986) 52 $Ate] o) corticosteroid Z2ES & 11%
0.1, 1, 10mg T H2i7}A] XA E 7o) EF XAEJeH, 11 o8l Fxo] YoJME X
A A AT FA 2AW AESV @A) FAHAR FAo] FAo] HEHE AL S Bug
Bt gk 22y, o] S 280 4 ATl o JFL Fo] HEHER 2 e ojHE=
A% vk gk ‘

EfEEoNA GCS7F AA L NPT F4 AEo v gFe o9 428t apoptosisE
e Ao o EuE AT (Compton et al. 1988 : Ojeda et al. 1990 5 & 1992). Apoptosis=
dol JE BEAY Ao REH ATV} AlERs A, o) 27k 2E# 2 Qxle] o)
Al M EY endonuclease’t #AJEF Ho] DNAZF 180-200 d7)%ez uofsld HHME3l =wA
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chromatin®) <50} 919 g4 ¥t Au Axd ¢a] aldet (Davall and Wyllie 1986).
U gataere] 4o o] E GCS7F apoptosisE FrE3hex] ol A, 1X107 cells/midll 10°
‘Mol FEZ 12417 Ad Fol DNA 7] 958 & 27 Fig 59149 2ol DNAZ} 180-200
dr1e s vFstA dH €S 98 F U

4 BAGE d8/tA 2EdA QA7 EAsked 2 F PR 25 Wl OE oF
2 e e @ WA e A B AFaAE A 2AEHNeH, o] A=
A cortisol leveld F718 st AL QA= L7 £4 € 7153 s FY Alx9
ehal =3 Asle §usis Aoz gE Ak Flory®t Bayne (1991)& FA 7 40le] WEFE o
How wAmA ZaRo Y& epinephrined 10°MI 10°MES Helste 2 A9
chemiluminescence ¥H3-2 ZAE A3} 1 whgo] WA 3] ZAE L FRABAL, Ghoneum 5 (1988)
& "Hggolg Ead 2EFAE BASA Ad A AR &4 5HS A 23 F_5H
AHe AL Budgeh =3 Houghton® Matthews (1990)= Yo X corticosteroid T2
Eoate Yz g4 A 5HL 2A A% G Uchthyophthirius multifillis) ol ™
o] A oA HYow, o] AWl A wEHo| AT FAt o]E8vkil Bug ut Ut
H AW cortisol level] F7toll @& Tz A WY 54 WSE dolr 7] Hld, ¥
AFNHNE 10mMY GCSE v "atuol Bte] FARste] Alztel] W& 2x o Y79
42 zAMEIYTh Table 10148} o] 3y MEF| 3 Wt gAY, 270 JlojHes &
22 g Az mel 2 47 dA3 FaHA o] e FAF, E2F B ohvE @A FAA
Z

1988).

olate] AzlE 2 B of vyddasote FHol GCSE FAYG AESe oM AR
gake mHon, AZ 4 ME apoptosisE FLATIE Aoz FHATh 22t ERFEANA S
e 7]Ho R apoptosisH=A o s AdPBU FFAA calcium, protein kinase C R cyclic
adenosine monophosphate$t & AT 23 4% AGAES 4TS o AN Bopop & ALR
AsEd o2 Ay YT £ FAF E A FEZTE e F AFBHAA
ol ME9 7|5H ZHor Kt} A3 chRojol H HAoE AlgHTh

e %

1}l glatslote]l M3 2z ey AZ ol glucocorticosteroid (GCS)7F vlX = F&E
ololR 7] 98 217}A] F 52 dexamethasone (DEX)$} hydrocortisone (HC)S& Ao} (5-7
@) B7o] FAstd 4o A AESF 5L 2T Hladtgch 4Ad DEX$ HCE
o3 ol HE FAe A A FA AEY £33 gavt veElden, 2 ERE °l§
s2®o] g % Al7te] &2 0%tk 10mM DEX$ 10mM HCE AlF#u F4 A X0
1227 H2lg A% DNA A} 2 gon, 2 #3832 180200 €782 ¥
APk DEXS HCE AJAo oAzt B¢ H2des o T2 N Fd NI 7
2 W2e gAY, 10mM DEXSF 10mM HCE 238 A4 T2 il d=7 =
HAEYT

olel AME FA MES £@¥ste T TR SAH X R A0S 22
og27tx) aglel wat GCSell vkg3he A AAM FUot
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