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Abstract : This study was performed to demonstrate the presence of large granular lymphocyte(LGL)
in Sprague-Dawley(SD) rats and morphologically observe NK cell and also establish the method of

isolation of natural killer cell in SD rats.

By percoll discontinuous density gradients centrifugation, highly enriched LGL population were shown
to fraction 2(border line between 44.2% and 508%). LGL were shown to bind selectively to YAC-
1 mouse lymphoma cell. This fraction expressed very high NK cell cytolysis. Therefore, we thought
that LGL have NK activity in SD rats. The Morphology of rat LGL is very similar to that of human
LGL. These cells have an eccentric kidney-shaped nucleus. Their most distinctive feature was their
cytoplasmic azurophilic granules. Another distinguishing feature of rat LGL was their high cytoplas-
mic - nuclear ratio. It was concluded that LGL played a role part in mediating natural killer activity

in this species.
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27 gzt volela @ Aol stel wel
Al (Immune  surveillance) 7] Ao 4] Natural Killer
(NK)M ] A 98 & B #YE Fof
grh'¢ 53] 4 dYstd g A7t o] FAA

e Ao 39 ZFAH XY dearancedl] NK Al E7}
AHHoz AAL BT 1o In viveol| X FFH £
thd A & (resistance) ¥ NKA Z71 DA T g}
v g FRste aFAH H2 Uy’

9 Yo oefrledlA NK AEEYES 2
#o 2 %AEE Large Granular Lymphocvte(LGL)

Vg ARRY, gRUS=HASHASEY }E
of>elobd &ojrh. et LGLY B|AE Yolr7
JMAEe 2xPALE o4 FHo| folditt!
P29} op92o) ZhAol A AR M X5 A (natral coy-
totoxicity)& species, strain¥ v w8 R4S Fis-
cher 344(F 344)9} Sprague-Dawley(SD) # =7} 57 9]
&~ srain®l C3H, B6C3F1, CBA, BALB/c, C57BL/6
o} g4 22 2hge) NK 842 vehjlon, 4=
strainA}o] o] wl@ol A+ F344 B=r} SD =xrT}
EL 7449 NK 48 Jetd ot 3 vf9-2 stain
Alole] vlaof A= C3H >B6C3FI>CBA>BALB/cE
Uehohd oles A7 Fde gwrgoz e
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2 AEE sted T2 01851 e F £
F344 B =} B6CSFI vh-$- 271 =& 7149 NK $4 &
YeER I Utk mekA o5 £ AAHQ 7hA
&o] B & NK A 29} #do] i L A
AR Fank. &, el @& NK 848 4
e BEL LA Zo] For uilg 7hadA
ES NK 848 Uehlle 582 Ad39 7hghe
Ao ¥ Ao B 7hao e 2gdn NK
g49s P F¥g 73 U

5E9 yold mE NK AXe &4& 49pd
gt oz Ao P A 15F7A 20574
F¥S NK 848 Jepfileon’, BD X =9 |3
AN 43 A 3253714 NK E40] & i,
WAB/Not HE29] Bl E 108H 7422 ojd o}
oM ¢ e NKEAS Jehlgrt 8304
18271 A& NK &40] ¢th* 1852 2 59
o] 7o) - NK 849 &L 1 559 Yo|&
W= Al sgjs] Bojop & Algeln] £, A FIL
o7} 4% Aoz AZEc)

o]9}zto] 20 dFet B AT HANAN AR FE9
2} A A A X (Natural Killer Cell, NK cell)9] 7]%3}
EAo) B3t B2 ATFEo] AJET 18 o]
3 ATEL 29} Al F2 o] FolA §}7]
W&ol o #3 AF= o] Bl v]3e B A7}
He] AA 23 dAolg. 53] uddae ol
WHo 17t Ao gle 4Rt meEtA B dFe
SD PEojA NK A¥o WP E HPstx NK
Axo HelgrEql #AD vjBo] FUYUTHME
el AAAMHE e X7 ofH ZAARAE
Hristrl flstd 33T

Mz Yy

AYUESE | 657% 9 Sprague-Dawley £H HE=E 3
FHYATLE FH BPL} 15338 AW o
&34

SUT XM Z(Tumor Target Cell) : Mouse YAC-1
lvmphoma cell line& 10% FCS(Fetal Calf Serum)&
A 713F RPMI 16408} 2] (GIBCO Lab., USA)d] 284
7 87C, 5% COy W71l A A, Al 3l o,
U¥-= —70C deep freezerol 10% DMSO(dimethylsu-
foxide)& H7Hg iAo FR/HAIAH FrinFgoz
A Th YAC-1 celle dAcigtm o@oidt oy
WAZ BE Bt

elule| Fd| : = (100 L.U/mé blood) A€

lone $A71E olg3o] Rojgdez e dag
4mé¥ W 3td PBS(—)(Ca*t, Mg™* free)& £
o2 3]X3}a Ficoll-Pague(Pharmacia LKB) 9ol 3] A
¥ gY4g FF8T 1550rpme 2 2083 d4do
dut7E Fa3Att o] FA Eeld Tt HBSS
(Hanks’ balanced salt solution) ©. 8 23] MojJ ¥ 100
unit penicilin, 100pg streptomycin, 2mM glutamine, 1
mM pyruvate®} 10mM HEPES(N-2-hydroxvethylpipe-
razine-N’-2-ethane-sulfonic acid, GIBCO Lab.) & #7}§F
10% Fetal calf serum(FCS) RPMI 1640 ujj#|o] t}4]
ERAAT BeE AEe A sutelE 2y 23
A EE pooling 3te] Al o] &3t

FAME W EMMES HA  FAAE(EF, Mo-
nocyte) 8] A AE 98l plastic culture dish(Corning
Glass Works, N.Y)of| M| ¥R g8 Hof 37T, 5% CO,
Wl 7lol M 607t W Fste] plastico] RAE AT E
A A3}

B A3+ AAE Y3t 5X107/mle) A EE nylon
weol columnol] B0y 37C, 5% CO, v 7)o A 45~60
B2t vikatgen), nvion woold] B&5x] 9o A
X5 oK@ A 50mle Rojlo] u]RFH HEE
3+t

MEMES B0l oM JE AEE HZF
HEES 837 98te] 10p8 A EFF-Y 3} 10ule]
wripan blueE eppendorf tbeo] Yol & H &5 Y3t
Al 2t #(hemocytometer) o] o] M EFE A3 L
o A¥o YFEEL trypan blueE uptakedt A EE
& MER Agsto Z AE] YEEC] 95%
ol el A& FUHAT}

MEHE ] HT|:2X10%m¢ HEE 1000rpme 2
B 948 pelleecz BHE F AAAE Wi
pelletZ pasteur pipett©. 2 3~4¥H EAHA|Z T} o] A
BAE HEE dide 2B st wE Al
TNFAA L F wrighto] 783 g4 F 10%
Giemad| ol 2087 Yol MEE FM8At o &
o]E & oil immersion @wv|7AstA BRSHCE

In vitro overnight HiQF : 10% 2] FCS7} A7He vl
10méol] £ M ESF7F 5X107 77t HA 2R e
30m{ tissue culture flask(Corning) ¢l 4T ¢j] overnigt A] #
)82 percoll gradient(Phamacia LKB)2 A X E 2
eV

Xt AFM M| 3 (natural killer cell)2] &£ © Percoll( 8]
% 1.130g/me) 9 parte] 108 FZv]=] lpartE 7}3}
57331313 o] -8 100% Percoll(1.122g/mf) 2 3} c}.
'"1100% Percoll-g 66.7%, 55.0%, 50.8%, 44.2% &



HAo] A7LE X2 e F 15mé comical test tube
(Costar, USA)oll W=V} & 22 Ed4 U
HE TE F diglol M ES 5XI0HE AERFY
15még Aol FEeFch

o] AFHL 3087 AL 3000rpmO Z FHF
% Pasteur Pipew©. 2 7zt £33 FF A ¥ (effector cell)
g 2asiA A2 23] A3t PercollE A AT
o}

51Cr Release Assay . *!Cr(Dupont, Boston, MA) &
HEAB 1X104100pl/welle] EHME7L S0 A= U
o] 96 well microplate(Costar, USA)°ll 5X10°¢] F
i M Z (effecor cel)E 100p¢ Yol FEMAE | HHA
Eo} ugg 50: 10 HA 2Psh wjgdith o]E
plates= 37C, 5% CO, ¥ %71 A 4A1ZHE S vl kgt
& o] plaeZ 1500 rpmo. 2 1083t Y4HF FH A
100pLE 23t y-counterZ 3¥7F ZAsIATh o
AUE S 95ty SCro] BAE BIAMEZ £9
)= wello] 0.25% Triton X-100(Sigma) & 7Vveb | L,
HAWE S 9J5td *icre] RAE FAHAMETE ¥
t}. % cviotoxicitye ofiF Ao wEath. Z 4P
pm ke 33 MBAWYP BEeolh

% Cytotoxicity =

Test release(cpm) — Spontaneous release(cpm)

Maximum release(cpm) — Spontaneous release(cpm)
X100

2 o

Ficol-pagued] 93] #2¥ buffy coaFols F2
ARrEz FAHY UNeH monocyest VY
=g 37 BF HYn(Fig 1), W 2o pelletF S xg
AW HYT(granuloeye) 52 FAH AU
olgA 2% buffy coaZuhg mE AH3A] NK
AES 2387 §5t Percoll BQ4 LT Pul2 ¢
Ae BYog Jren F2 2y 2(44.2%9 508
% 2] AAMNAM dojA A EE©] Natural Killer &

A& Jepit) o] 289 Al £ 5L CRA(Chromium
Release Assay)ol 2|3} 7}¢ & AXEA(18.21)E v
e vt ThE 2y 5] AEEL AEEA] A3
wo A wastgri(Table 1). 38 &8 A7
e AHEY BY 1dMEe F& HE, &7 (monoc-
vie), H2T(plaelet)o] R o, B3 29M & 50%0)
o] LGLoI Y L(Fig 2), ¥ 8 38 F2 T4 v
HNEZE T AEQY. 22 #3848 #48 3
AE2E 50%0)40] PMNo|en pelled 7
31 e AlE HAEFIH.

FooA NK HEE Algoly wle-2dM Fa
2}¢d A8 5 (Natural killing Activity) & Kol LGL(La-
rge Granular Lymphocyte) 0] 2.1, LGLojgtal F 2
= AXy Exddos AxE o 8o HEo] i
azwrophilic #g-& AEX AW FH3tx Ao dut
Aoz ANZFEYe 4L AR Yok EF A E
A7) small lymphocyteg} th 4] 4] ¥ (macrophage) 2|
%3t 710t} (Fig 3). Table 10] A JEbA A3} np3t
7}21 & YAC-1 A A ¥ (Target cel)oll 2E= o014 3l
e AEE F2 LOL M¥2 288 987% ArH(Fig
4).
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Table 194 2 4= 15%o] EHAEQ YAC-19] &
gl o] EAMEE FHole MEEC R ¥
e Percoll Y Fulo] o8] &g £ 2(Fraction
2)o]n o] ¥-¥o] FF& ol MEE LCLYE ¢
4= ¢1iH(Fig 4). we}A) SD P o A LGLO] NK acti-
vity: el E AEgt s Ao e Foys)ot
g4 YE NK M X7} LGLo|gta ojok7] & F&-
AoiE EE LGLo] NK M ¥ty 28 & ve
Rolth. &, Yej et o g LGLo| 2t el A K5 NK ac-
tvityE 24 AL ot o) 2 E LGLo) NK Activity &
Ve A e AE E0 978 ol ez A

Table 1. LGL frequency and fraction distribution of NK activity in Sprague-dawley(SD) rats

Fraction % of cells % cytotoxi- % LGL % of LGL in % of other cell
recovered® city* conjugate in conjugate
1 213 NT¢ 30 NT NT
2 1062 1821 50.2 9.87 <1
3 60.05 112 4 NT 3
4 17.20 <001 1 NT 1

@ Penpheral Blood
b Total Recovery of cells was >9%0%

< Assayed in 4 hr 5ICr-release assay against YAC-1 and effector : target ratio was 50 ° 1.

4 Not tested
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z+5joj W}y A F71A] mouse NK systemE o] £-3}o
At go] A1 E o AHEIHE percoll Y
of B o]zl glod EEdx ojgige] ge] gt
221} = NK system¥} AFg9] NK systemoll & B2
FAH4de] demg NK AE Ee7t §olg =8
o] &3l= FHol AlgolAl HEAle] fEH7] wE ol
FYdME Bz LGLY #de Yoz o gL
A7} o] Fo)d Aoz Azt oY

Flow cvtometrvell 93] LGLe] B3t Y-S B4
2 A7 LGLE monocvte, T cell, PMN(Polvmorphic
neutrophiDZ= thE& FHTU LS FHI Qe Aoz

ATk &, B E LGLE Wy/13, OX-8, leucocyte-com-
mon(L-C) 8917} asialo GM139g "5FHo g et
Aok 2 3]s A 53] IA] NK workshopoll A NK
HEE Bod 3& Y g3 2. CD37, THE
receptor(a, B, Y, 8)-negativeo] 1L, 53] IH A ¥ CD
163 CD56& T Este LGLolH dass 10|} class 11
MHC £2t9] 83& F78A] FoUA ovolysisE
FAse AEE Hoi AUt F, olg F o+ o 9
Ao 7128 T2 Utk AR, TxPJo 2T H Per
coll density gradients ¥4Jo] &) #)€ LCLS F
NK 84¢ Yellln 4, NK A¥es d3HY T
olubto]l markergl CD3E WYEMA et F7l9)
NK #@ markers= CDI163%} CD56°] =4 CDI6&
NKH Eojj X Aol wjetxoz HHSE T CD56S HYE
gA3E T JoFoME BHEG

LGLo] ZFMEE lysisdh= 718 & B3 83l A
QA& ot LGLY 28 NK lvsiss= LGL9] azuro-
philic g 0. 22 W& ¥ perforino] FHAE A E
g Eve Aoz Agseixm vk d¥HoE
EDTAS} & &4 chelatorE H7MFAE™ NK
ME FRAN T hg AEEAo] Wajits o2
Hol o] FAHL Catt, Mg* *3} e o] 2 EA 9
“programmed” killing 2}-§-o] 2} 12 o] A} 518

B =0 NKEAS 17 948 24 ZHNER

mouse 2] 9] lymphoma cell lineg ©] &3 Z-2 non-
mouse systemol A& o] S M EEo] % & natural killing
actvity® VERHD] A2 22 nawral activityE 2ot
M indicator & %-%—Z‘L_O_E %0] o]_g_&’_;l gl;,] Eﬂ
golrht

g &

153-# 9] Sprague-Dawley(SD) # =& o] &3l NK

gAe Uehfe AXE xRN st B
g Percoll Bd& I #ulf ‘?_‘{J"ﬂ o3 47)2]
Bgloz Bod BY¥F Y 204 £ NK 848
YeEUAR, o] #8& F2 7S kﬂE‘: large gra-
nular lymphocyte(LGL) ©]%1.2% YAC-1 mouse lvm-
phoma A E o] A=} e AEE F2 LGLOIAUH-
Featze) #Ro) o3t} o] MEE BEIHERY
du-Ho 2 ARFe e L 7px T glon HxAd
dol W go] T Yoo v ok 2§ 5
Ho 2 AE AW azurophilic #}-& #H3H1 o]
g oE oatre Fo] ZH) whEkA fs oA
NK 848 vehls AXE F2 LGLojgtn A2
o}
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Legends for figures
Fig 1. Ficol-pague separated population. This population was mainly composed of lymphocyte. Wright-Giemsa

stain. X 100.

Fig 2. By percoll density gradient centrifugation, fraction 2 was mainly composed of LGL. Wright-Giemsa stain.

X 1000.

Fig 3. Large granular lymphocyte(LGL) have eccentric kidney-shaped nucleus and azurophilic granules in cytop-
lasm. Open Arrow is lymphocyte and closed arrow is LGL. Wright-Giemsa stain. X 1000.
Fig 4. Large granular lymphocyte in intimately contacting with YAC-1 mouse lymphoma cell. Wright-Giemsa

stain. X 1000.
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