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Immunochistochemical Study of IL-4, IL-6, and
TNF Expression in Cardiac Myxoma
- Emphasis on constitutional symptoms of the myxoma patients -

Min Sun Cho, M.D., Soo Yeon Cho, M.D,, Mi Jung Kim, M.D., Sung Sook Kim, M.D.
Jeong-Wook Seo, M.D. and Woon Sup Han, M.D.

Department of Pathology, College of Medicine, Ewha Womans University and Department of Pathology,
College of Medicine, Seoul National University

It is well documented that cardiac myxomas are associated with immunologic features that
can simulate systemic autoimmune diseases.

Recently, it was reported that cardiac myxomas produce IL-6 constitutively, which could
partly explain the immunologic features observed in these patients. However, only a few
investigators have studied cytokines in regards to symptoms they may cause in patients with
cardiac myxoma. Also there is very little information in the literature on the immunohisto-
chmical localization of IL-6.

We performed immunohistochemical stains for IL-4, TNF, and IL-6 on paraffin embbeded
tissue of cardiac myxoma tissue. A bioassay of IL-6 activity in patient’s serum and in cultured
cells from fresh myxoma tissue was performed to ascertain the role of these cytokines in
My XOmas.

In this study, we demonstrated immunohistochemically that there was a local overproduction
of IL-4, TNF, and IL-6 in cytoplasm of the tumor cells in about half cases. Bioassays of the
serum and cultured tumor cells revealed elevated IL-6 activities, Also these findings correlate
to production of patient’s constitutional symptoms with statistical significance (P<0.03).

In conclusion, these results are of considerable importance in understanding the role of IL-4,
TNF, and IL-6 in cardiac myxoma patient with constitutional symptoms, and have an impact
on strategies for diagnosis and therapy of cardiac myxoma. (Korean J Pathol 1995; 29: 563 ~
571)

Key Words: Cardiac myxoma, Interlenkin-4, Interleukin-6, Tumor necrosis factor, Immuno-
histochemistry
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Hadolld sl HAFL vad =8 o)
AR Aol g7l Hud Fdoze sak Ea
o AREE Y Ho} AP Yo 2 oldh »|A4H
T slol vhx] Az AN FA43 P4 =4s
Mol AFzs, dd, ey 9898 cgyg gu
WAL AzlEekie] 883 Raynaud $4le) 912
sk dA A Y, HYy A9 50 =
7k gt Sk Hag YT 2o, 7o
EEFEFFol vepd = Q) olge =40 F
Ui AMASE Aelale Hes deia glol. Hey
Feolld #HAFHe] 25 7]A2 ofx] A g
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AEL] A S FAAFE AT ke
Siglent HTel Fo] wiyg wbe FA47 wre g
2H2H F S5 wo] FHe Fxdg¥ =
cytokine2 5 9hs 3o}, IL-6%} F=okz) Akl 2} (tumor
necrosis factor; o3} TNF)= IL-132} 3+ 2]t
A5, A3, EAs fybele] doulse] gy
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1) IL-4, IL-62} TNFO| B EX|HEHY: Fof
=W IL-4, IL-6 9 TNFo] 9+4S W7 gslel
DAKOAL2] LSAB(Labeled Strepravidin-biotin) kit A}
Sote] Falllglon Uxgas F24 g
st bEEAH -6 9 TNF SaE Agalelc)
(Table 2). Shebgl Eofsl 22 o 2 HE 5 ume] =
& WEol aylened}t alcohol & gulelils)l §h45 4
FNFE HO0:2 Jjeld zhasis {endogenous  pero-
xidase) 5 2hchA) # ol PBS(phosphate buffered saline,
pPH 72)2 4| 3£ d2ahals 424 247 ule
Alzek. LAEkA ks £ dite] gk walls PRS
2 FHELaL biotine] H§%l o]2  al(antirabhbit

Table 1. Sex and age distribution of patients

Age Male Female Total
Under 20 1 0 1
21~30 | | 2
31 ~40 1 4 5
41 ~50 4 2 [
Over 50 2 5 7
Total 9 12 21




#ulA 2] 5

leG anibody)S 2087 WEA7 B PBSE 4
sholvt, AR AL BT swepavidin SUE v
A 2087 gkS-AF . Al ABC (3-amino-
9-cthylearbazole)s A-&ake] 242 Zvh Mayer's he-
maosyline 0.2 UlZP AN ¥ ZE4E S

T4 medin® Eofsigel 3 "WrdEezr L4,
IL-6 o TNFE] g v g f3kle 2 J43EF
gradeit Wpraldl oA ohE B v 2
b4 o4l PBSE NEERARD & 24 dET
{hegative comrol)Fig. 1122 2gm 73t 4t ok
£ Holgla fREe] AES wk4E Hels FF
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Tahle 2. Antibody used in imomunchistochemical stm

Antibexly SOurce Specilicity

TNF(Polyclonal) ;szyme{u.s.m TMF

L~ Monoclonal} Geneyime(U.5.A) IL-4
Hrﬁ(Pnlyclnnai) RIGE{Korea) L6 h
TNF: Tumor neerosis tfactor, IL ¢ Thierleukin, -

RIGE; Rescarch Institute of Genetic Engeneering

: AlA A Fel|A] IL-4, IL-6, TNF2] ubele] @3k yig 22343 Q3+ 565

7)) SUHEC TL62 MESHS AT 2k
G R AT & A4Ad 272 cold PBSE 33 4
Ha& o AFFIHE Adste] A 2o mm ZF[E
A A2 collagenase A5 mygiml, BM)SE DNAwse
pe (015 mgiml, Sigma)e] EgH  DMEM(Dul-
becco's Modificd Fagles Medium, <ls} DMEM)el] Kt
mal# 370, 5% €O ulekr]eflA] 24]7F wiokgl &
0,5% trypsin-0.2% EDTA(ethylenediamine  tetmncedic
acidyS 7psfed 303t o] eekalsic) oAl B
AN =2 pRSE 28 MEsln DMEMSZ 1]
HoAEHzkd &g AlEFE 108 FEobEA (fetl
hoving scrum)®] 5% DMEMsf H-5-24]4 5 Wl
oksleich AHHFE AEE mvpeinEDTAER F-2llo
Hxskr DMEM-3% Seebdadodl 1 miy rlated
244 7% Ak g ool —200CH] Easlw A erl
Ao Agslgs Y8 Aldlsle] ddgl og ¢
7ol Bababeia] dglel A&algdch

B HYML 162 WEHH gz HAL L6
&4 F|(M-4 dependent mouse)2] hybridoma sub-
clome B 955 A|EAE olisle] dhabe] gy
62 #9444 S4a9ch ¢ €45 A4 93
=) IL-6eflF Eelsbgat o cyokined}s 4EEwHA
alatc]l, B 9.55 AE(5 = 10 welis 96-well Ma-bol-
fom microliler plate(Costar}el] 100 2] whAH oz 3
A3 gl Hael 0% Seleld AL wg
RPMI 1640 2RZ1ef=] 100 plad] Alo] S 37°C, 5%
C0: ofedr]edldq T22|7F Fab s sich vhE ul
ok gAZh Yok HEES 05 uCif] CHethymidine

Fig. 1. Immumohssiochemical
slaining of tamor cclls in cardiac
myxoma using 1L-4, 1L-6, and
TNF antibodies show negative
reaction
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(specific activity; 84.8 Cifmmol, New England Nuclear)
28 #HAEo HES amomated cell harvester
(Inotech)& ©|-f-&led glass fiber filter paperel] 2gbc}.
Radiolabel®l DNA2] o2 liquid scintillation counter
(Beckman, LS 6000A)2 HAslgon] fL-62 inter-
nal standard® o] &&}sel IL-6 luniti= half-maximal
proliferation 3 Yo 7= ke g2 = elaleld,

4) HaE 2249| M Hale] WYHr|Fe Ay
216l 18<dlF Hao] rlesldid oLy no
A& FHHe R AMEc. F, $izje 24 =
e, MEda A €0F, g2, HANGpRE
o AAFE FFsk WET 5, HYT AtAS
CRP2| 52 AALEHE 2489} ol&g F4 1
A4 £384 ENE s FE54TH F3:4Fow
el cytokine LI w]mHgch AFYE §A]
87 #ste] HF4TE I75C o] 4] utd, AT S
kg ool MFa4, DAE, HAS, g, 34
AHET Hoelx 6MYel Y Afen 44 A
F, WSt Svks 10,000/mm’ o4, HE P A7
ATE 50mm’ )4, 12l CRPoll4] okAdubeg
HeolE HASE #Helslgc

5) BASEE B4 7} 79 cytokine, F IL-4,
IL-6, TNF2| WA %= Fischer's exact tests 7HF
shed T FARE 2)elE EYsisic

E ot

L. TL-4, IL-6, TNFO{| 28l 0o X Z|sjaped A2 0}

A Hez= ool qAat= Table 334 o).
ol4 & 7 & A Fo| 7} cyokines] WL 4
¥ Y28z HEE 2%l P<0.05) (Table 3),

1. IL-42} Sa09| zH

L4 A 21<F Belloll 4 gk o2 el
FTE FUYHEY MEAM ods|gon], o4z
Ex IL-6v; TNFEcE ¥ 234 7Z-#glchFig 2). w4
7155 A% e 18d)FollHE Td7} ubs
Hoded EF f3470lglen, La4fo4s=
IL-45 W3 o7} shie glgic} (P<0.05) (Table
4).

3 IL-62f Sane] A
-6+ P23 0 9E A3 21605 100 ]]
A g MEE BHR TR AEA wz
A ultdez wWdsglon] Yte IL48d
st ehFig. 3). W4 7158 AAY + AW 18

Table 3. Comrelation of expression of IL-4, IL-6 and TNF

TL-4 IL-6 TNF
+ + - -
IL-4 + 6 1 ) 2
— 3 3 &
[IL-6 + 6 i 7 1]
- 1 8 3 8
TNF + 7 3 T 3
2 6 1] 8

Table 4. IL-4 expression according to constitutional sym-

ptom
Symptom Negative Grade 1 Grade 2 Grade 3
Absent (n= 6) & 0 0 0
Present (n=12) 5 2 2 3
Total (n=18) 11 2 2 3
of| Fell 4= 9udl7} 2tEs|glsd o) F 8ol F24
=l gk FEAE ecllFell IL-6E W o)

o] Ho|gict (P<0.05) (Table 5).

4. B ®AE 9 EX9 IL-60| CHE MBEF
#us

Aol A IL-62] YE3H3 GAEE 7148 409
FHAEE H4eEd 49 10 uniymla} v)zele o
EF AR #4957 SobEe] Qlgied o F
EE 2 2dle A 100 unigmlE v ZE oA, T
2] 2eflofl 4]z 100 uniymle] $2 2 %A vebyd
4ellF 3ofloll 4] z}e] Fof HZEo4 IL6 FHES
At ell 2edlol4] ol § & HAHAEE Hoc)
agip o]F 2efl= A FokMEe A2 IL-6 &
HdEe] 7R} Hold AAE Yo Foa e
dixe "M E F7hEe] qlglou FokH|Eo
Hie F7Ele] 913 ggtch(Table 6). zajs 4e)3
Jeflef) 4] o-Gd7e] F54Tol sidaiedd. 2
e8] 7 Hold 43 62 FAx7ie] B
o i 242 ¥ 5= glgicl



zul4l 9] $01: W7 ANTol4 L4, L6 TNFE Hiadel] fah qlefexgets o 'F 567

Fig. 2. lmmunuvhisiochemical
staining of LL-4 shows positive
reaction({grade 2) m vatdiac my-
ROMma

Fig. 3. Immunohistochermical
staining of IL-6 shows positive
reaclionigrade 2y in cardiac my-
XTI

Table & Summary of IL-6 biusssuy of each casc

Tahle 5. 1L-6 cxpression according o constiiutional syim-

piom
— - - {"n=e AgelSex Squm Cell .1:111r|_1re SY Mmptom
- Sympiom MNegative Grade | Grade 2 Grade 3 (unimly - (anigml)
Absent (n= 6) 5 i 0 () Case 1 55/F 256 8333 Present
Present {n=12) 4 4 5 2 Cuse 2 4215 123 Mot done  Prosent
— Casc 3 INE 3 18175 Presenit
Total {n= 18} & 5 2 2 Casc 4 B0M 76 0 Albsent
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Fig. 4. Immunohistochemical
staining of TNF shows positive

Table 7, TNF eapression secording o constinmional sym-
plom

Symptom Negalive Grade | Grade 2 Grade 3
Absent in=- &) 5 | ] 1]
Presant (n=12) 3 2 5 2
Total (n=18) B 3 A 2

Tahle 8. Summary of cytokine positivily acoording o
cotistilutional sympiom

TNF -4 IL-&

S v

ymptom (Mo, ol puesitive cascs)
Absent (n= &) 1 (1 1
Present (n=12) @ 7 8

Total (n=18) I T O
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KANTIR
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WY T, HH2AE, YA HEFe| cywokine, 5
# IL-6, IL-1, TNF& Fol§ressd gojuyed o5
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HA#Hel wWilrh flojts o]FE cywkineo] WF
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At Ee d8den} HARMAA T2 FY
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of Zghal FAHEE HMAZAo] o]k Fakal] Eoll 4
Bulshs AERu]EA} ele] 3lF ez A4
Hodc. a2z} IL-62] H#E wHo=z st go
2 gelgt o Heoly™ olell cigh & © Aol
v AEH Fue] e Mo JRE

IL-65 o}7l5& ZHo cyokine2] shpz BHEZ
sitelatz B HE9] gha A4S SRAIA wldyt
Lo o8 84S sl IL-62] FopP4E o EFE
A B dXe g4585 FLNH FAFE A4EA
oA ol ope}l A7) wbE 9 =Y =AE
o= Fat ogE ). TNF= M Foll cachetin
o7 Bgon A% oo} Fokgels mjHA
o} otell 2 fulwle] o8| cokgl JFE JHI
32 TNF, IL-6% IL-13 3] F47] g
Mbaie] gt HRRAE, Y], ’e}-‘llfﬂllﬁ-
o Zt8sle] IL-63 A4S 9 Buk ohe
TNF&= IL-18} g2 &, 3=}, 33e] islet2] B-cell
! %fﬂ-fﬂ A E(thyrocytes)ell 4 ZFH 4 immune stimul-
atar n],1‘|- immune modulator= 4] Z&%cl o] 5 cy-

o

tokine Sl S5 fIEZSe eyt gihdig
Aﬂ’lfow Aasts HAog agtont e o
g AE 5l Fokd EellA® A4sls Ae] sHE A
e}, wheba] o] &S] uw|A4AHgl 4L 2zl HAA
Agl, 44 A, Fokd FH AU fele] 5
dakn &9 o5 cyokined 43 HNF s
of] Castleman's disease’, fvje]s s’ o) oyt
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Y o=ReAe AF3ENEE ddes vy g
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L4 E48s T AFEoH F2 Yibs]e] ey
B AlEel =4lat Aol Feddicim g3l
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el 3ol oqe]7ha] ME F T HE, =8AE,
) A E, B ES] s ook ZAEE 3
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E a

AASEe Aol wlstE HAFNAH Al FHA
cytokine, & TNF, IL-42} IL-62] 3E#EE 7] §
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o =2 o 2 il vzl Ayl E A, 4
A# =22 & dF 4 AR 4l F iz #HA
o] WA Fokd Eel4 IL-65 WEGHH 54 (bio-
assay).2 2 gelsle] o] F2] HH I, FHFHA A
LoldA el HAZ4ae] BA1E =43 b
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