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The change aspects between testosterone and
cytokines by castration in Hanwoo cattle
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Animal diseases & Biosecurity Team, National Institute of Animal Science,
Rural Development Administration, Wanju 55365, Korea
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The purpose of this study is to determine the changes of cytokines and immune cells in blood in cas-
trated Hanwoo. The cytokine production and the number of immune cells were determined by collecting
blood from jugular vein before castration and on 1, 7, and 28 days then after. Results of the hemato-
logical test showed that the number of leukocyte tend to increase after castration, and it significantly
decreased on day 7 and day 28 (P <0.05). Lymphocytes decreased significantly on day 1 and 7 (P
<0.05), and then recovered as in neutrophils on day 28. The levels of serum testosterone, TNF-a, IL-6,
and anti-inflammatory IL-10 significantly decreased (P <0.05) after castration. There was also a de-
crease in IL-2, IFN-y, and IL-4 but showed no significant difference when compared to intact ones.
These results suggest that testosterone-deficiency does not affect the number of immune cells in blood,
but has a close relationship with cytokine production.
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(Th1)3t T helper2 (Th2) #Z Wh5-9] &S 4]
Steh AZE(ElZN)A H Y(Cell-mediated  immunity) Q1
Th1-2 interleukin-2 (IL-2), interferon-gamma (IFN-y) 2
tumor necrosis factor-alpha (TNF-a)2] AJAbof F=2
o3}, X84 H(humoral immunity)?l Th2+= inte-
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A Y Cortisol, 1L-2, IL-4, IL-6, IL-10, IFN-y,
TNF-0.0] o8l ELISA kits (Cusabio Biotech Co., Ltd,
Wuhan, Hubei Province, China)& AM-3}%11, ulo|=
2 ZYo]lE T (Spectra Max i3)9} Soft Max Pro
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(IDEXX ProCyte Dx Hematology Analyzer, IDEXX
Laboratories, Maine, USA)E o] &3}o], A|52F] g
1A]7E o]jof Bl & SL(white blood cell), &57HNE, neu-
trophils), & Z-X(LY, lymphocytes), T+3-+(MO, mono-
cytes), TAFL(EO, eosinophils)E £45}%th
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ANofA dojXl BE B4 A= ZF HetEE 3
TEREZAE FASIG o, AA H(Be C: before
castration)& tHE2 sto] oo gt TLF7He| {9
X A% SPSS 54| & 132012, version 21.0) 9]
&5t0] P-value”} 0.05 7]9kQl 749 f2ol/do] A= A
o= Brsac

0| FM M -3 HOYSIH 2

k- 85l diall AAl A - F Azbe]| w2 FF
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TH(Table 1).

WLl AN A 13.36£1.14x107uL2 UERH S
on, AA F 1Y 14.70£1.19x10°/uL & Z7}8t9 A g
FoHQl Aol Koz okdrh AA F 7Y
11.00+0.84x10°/uLZ e} AN AR} GolH oz
48+ 2 H(P<0.05), 289 12.29+0.93x10°/uL &
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Table 1. The difference of WBC profiles in prior to castration and after castration

Analyte (n=8) WBC (x10%/pL) NE (x10°/uL) LY (x10%/uL) MO (x10*/uL) EO (x10*/uL)
Reference range 11.0~22.0 4.48~17.52 6.6~18.7 03~1.25 02~1.1
Before castration 13.36+1.14 4.6520.42 7.49+0.68 0.87+0.05 0.35+0.10
1 day 14.70+1.19 7.51+0.58* 5.94+0.57* 1.03+0.09* 0.21+0.05*
7 day 11.00+0.84* 3.55+0.30™ 6.43+0.60* 0.85+0.06 0.17+0.04*
28 day 12.29+0.93* 4.14£0.41 7.13+0.59 0.83+0.05 0.19+0.05*

WBC: white blood cell, NE: neutrophils, LY: lymphocytes, MO: monocytes, EO: eosinophils.

Data represent the mean+SE derived from eight Hanwoo cattle per days.
*P <0.05 compared with the levels of the before castration.
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0- ol
BeC 1day Tday 28day BeC 1day Tday 28day

Fig. 1. The comparison of hormone level according to castration in
Hanwoo cattle. Be C (before castration). Data represent the mean+SE
derived from eight Hanwoo cattle per days. *P <0.05 compared with
the levels of the before castration.

AA AETh §oH0 R FASHATHP<0.05), AA
T 7Y Hohs SO RN AM HeR IRE=
AgFE Bk

S ZINE)= AM A 4.65+0.42x10°/uLE LHE}
o, AN & 199 7.51£0.58x10°/uLE 52 F o
2 2718 tHP<0.05). 7o 3.55+0.30x10°/uLE
AA AEch foHo g 3F4A5HYI(P<0.05), 28Y
of 4.14+0.41x10°/uLE AAN] A 208 JEBEHL 4
5 YeERR o

YLPLLY )= A A 749£0.68x10/uLS LFERS]
o, AN B 19 5.94+0.57x10°/uLZ e} G0
0] 7FAE HATHP<0.05). 7Uo= 6.43+0.60x10°/uL
Z AN AR folF oz 7hasg o LiP<0.05) 1
o] Bl Z7)13F 42|k 28U o= 7.13+0.59x107/uL
2 AN A o IREE 49E UEelch

SFITLMO)YE 714 A 0.8740.05%107uLE LR
Qo AN & 190 1.03+0.09x10/uLE G-2]2Ql =
712 BQUHP<0.05). 0] T 7o 0.85+0.06%10°/uL,
28910f = 0.83+0.05x10°/uLZ AA| d $Fzoz 7Ha
St Ao 2 Houk §-o143] Zpol= Kolz] kot

SAFLSEO): AA A 0.35£0.10x10° /LS LbE}
Yool AA T 1o 0.21+0.05x10°/uL, 7]

0.17+0.04x10%/uL 18]35 28] 0.19+0.05x10°/uL=
Uel AA A Bk fo3 02 7HAS=(P<0.05)
B Bl

$H90| M| M -3 ¥H L s220| Ha}
1!

AA A - > HAEAHED} cortisol 222 Bl
A THFig. 1). @3 W HAEAHES AA A
3.03+0.61 ngmLE UERQom, AN T 1Y, 79,
28210 A] 0.03 ng/mLE 42122l 7HA(P<0.05)E U}
EFJ Q. Cortisol®] 7% # A # 84.75+18.47 ng/mL
olglom, AA T 1do| 89.79+19.11 ng/mLZ AZEOF
Z7FIAIRE o 2¢l Aol 9191, 7Y 64.66+8.65
ng/mLe} 28¢ 57.83+7.66 ng/mLE ZFATIGA T &
oAl Atol= gl

322 HMl ™ -Z Thi1/Th2 AtO|EF}Q1Q| Hat

AN & BlAE2EHE ZAgel @t Thl/Th2of 9
off AitE = Ale] E7FQlS Hw s}l tk(Fig. 2). IL-2+
ZAM A1 37.42412.06 pg/mLet A - 1Y 41.51421.07
pgmLE Z W3}= §191a1 7Uo)= 25.95+11.88 pg/mL
o} 280 15.10+3.98 pg/mLyE o2 FHAadts AT
= HAAE {012 Q1 Zpoli= URITk TNy A AA
7 0.37+0.21 ng/mLe} AA] & 1Y 0.38+0.22 ng/mL=
3= ¢19la 7Y 0.25£0.17 ng/mLe} 282 0.08+0.04
ng/mL= FFashe= FoFS HAATE F92Ql Aol=
A9tk L4 AA A 6.06+2.41 pgmLe}t AA 3 1

7.61+2.88 pg/mL, 7 9.65+3.48 pg/mLE Z W3}
AT 28 22.85+16.10 pg/mLo| A Z7}ets A
= HAARE FoAe Zol= gldth ey
TNF-a, IL-6, IL-109]4] thx2#]Ql A5 22l 5131
t} TNF-a= AA] A 62.72+47.56 ng/mLe} B]15}o]
A T 1Y 4.82+4.59 ng/mL, 7 7.70£1.79 ng/mL, 28
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IL-6= AA A 1.80+0.41 ng/mLe} H]wSte] AA| 3= 1Y
0.23+0.04 ng/mL, 7 0.35+0.07 ng/mL, 282 0.29+0.18
ngmLpFEOo 2§ HAE HATHP<0.05).
IL-10 9A] AA A 26.93+8.05 ng/mLe} v ulslo] A
Al & 1Y 1.06£0.26 ng/mL, 7 0.93+0.18 ng/mL, 28
el 0.76£0.58 ng/mL &0 2 $oJAe] AE H
th(P<0.05).
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BT 9l Aol E7}Ql WakE 2ARShe] wlm £4] 5k
t}. Chase 5(1995)7} Angus, Brahman, Hereford &%
Qo AN AM A - F AASHE AL Do
A AA T 2ol P T FrbshAL SUofl= A
st 11 o|% ThA] Z7hsHe ACR Uehgon, B
Ao A= T AAl T 1ol F7kshar 7doll= 2
aotr 28%ef S7tE= AS R yERt o Kol
A A3E B ti(Table 1). Cohen 5(1990)0] X
23t Biofl oJ5HH Holsteino| Al AA| - HAELHE
2 3A|17F o]F 7FABH, Cortisol> AA] & 64|71
olATL ThA] Rrashs Ao tehgt B At
oNME HAEAHES AN AEG AN & 147
B oA o 2 7451 2 H(P<0.05), Cortisol®] 7
- AAl Aip AA] & 1Yol w3t Ak Bl 7
o o)F Fadhs AFS HGOU fHel Toli
UATHFig. 1). 22k A|A FozH H2ELHE
A= FAEY, AARZ QIS cortisol 42]= Al
Zko] Aol me} obgS = Ao gekEt Fig
2= AN F Hl2E2EHE 2Y ol ol Thl/Th2o
ofsf) YA = Ato]E7FQlS Wl skGITh Th1 o] e
uhgol Sigsh: ApolEzbel IL2, TNF-a, IFN-9}
Th2¢] ag=]s= IL-4, IL-6, IL-102 AA A - & 9
sto] BelE @om BAsh AdAwels 4
1Y WhgolA AN Bt Fagt IFN-y2}
(Schoenborni} Wilson, 2007) IL-2= AAl A3 AA|

T 1YofA & WSt oAl 792 28U oA 3Faxs)
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sterone & &2 IL-100] Z7}81= Ao 2 W 11%|(Dalal
5, 1997; Liva?} Voskuhl, 2001) 239} E Al3]of A
e IL-109] F4E Aoz vl & 4= gl
9 fARE AaE gl 4= UQdoh shAYE WY.L
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B A9E 2tk sHAIYE Z5F(greenfinches)o]l T
off H|AEAEHE A2 £ Sindbis virusE AHA Al
AR 23 49 F 39 7
A= ViraemiaS 7F4A A|7| A 9F 71 o] 3 o]|= Viraemia
7} Z7Vel= Ao 2 UElYE S(Lindstrom 5, 2001)
HAEAH 2T WS of Aont Wyd 1
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2 o BaEsdRe] 29 At HelEsds
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LA gom #7449 ATV WA HOR AR

2 Akl Qlo] WiE 4= AA X%EE} 7%1] T 1Y
oA F7FetE AR oAl Aol elgla, 7Y}
2890l AA HET} o0z ZasiGriP<0.05).
SETFeE AA ARG AN F 1delA fojHe
2 Z7HAaL(P<0.05), Tdoll= AN HETh {oH
O 7 FAdtE om(P<0.05), 28U A ZABHA|NE T
d Hoh FTPshe S Bk "EZges AX
Aok AN & 143 7] fojH e Fasiga
(P<0.05), 28%Yell= AX oz 5= FAS
Act. FH W HAEAHES AN T foHo
A% AL ERI5ATHP<0.05). TG AA 3 1
74, 28Yol FUSHA Ato| BTt HAFS &
o, 71 % TNF-o, IL-6, IL-100] 2-2]& o
BH=(P<0.05) A& eIt} IL-29F IFN-y 2 IL-
A9 AA A - Blasto] Aakegel glol #2014
Ql Zpoli= Holx] okgkh. o] 4fo] Antr W
AAl - 28U0) FEEE AFS BB g
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