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——— Abstract — — — — — -

Purpose : Insulin-like growth factors are known to be involved in cell cycle and also in the proliferation of cancer
cells. In the study, we investigated the concentration on IGFs of pleural effusion, serum, and urine in both malignant
tumor group and non-malignant tumor group. Materials & methods : Among 37 patients with pleural effusion on plain
chest X-ray, 28 patients who were diagnosed having either lung cancers or other malignant tumors were designed as
malignant tumor group and the remaining 9 patients were used as control group, The pleural effusion, serum, and urine
were sampled for both groups and quantitative analysis was done using immunoradiometric assay. Results : The levels
of serum IGF-I in malignant tumor group and control group were 86.61+68.6(ng/ml) and 80.5+£117.51 respectively
but those results were within normal limits, with malignant tumor group showing higher levels with no statistical
difference. The levels of IGF-I from pleural effusion in the malignant tumor group were higher than the control group
with no statistical difference(112.9+59.96 vs 97.1£45.07). The levels of IGF-II from serum and pleural effusion in
the control group were higher than the malignant tumor group with no statistical difference(serum:359.8+275.23 vs
344,41+ 138.58, pleural effusion:275.4+202.03 vs 162.7+55.86 respectively), but the level of IGF-I from the pleural
effusion of lung cancer patients, adenocarcinoma(155.9153.78) showed higher than small cell carcinoma(73.4£51.60)
with statistical difference(p<0.03). In comparision of pleural effusion between non-small cell carcinoma and small cell
carcinoma, non-small cell carcinoma showed higher values of IGF-I, with statistical difference(p<0.04). Conclusions :
The values of IGF-1II from pleural effusion, serum, and urine did not show significant differences between malignant
tumor and control groups. Among lung cancer patients, the values of IGF-LII from pleural effusion of non-small cell
carcinoma were higher than those of small cell carcinoma in pleural effusion and serum respectively, IGF-I showed
higher levels in pleural effusion and IGF-II shows higher levels in serum, IGF-LII are similar in structures but differs
in their expressions. Clinically, it is very important for chemotherapy and further treatment that differentiation between
small cell carcinoma and non-small cell carcinoma in lung cancer patients. Especially, in lung cancer patients with
pleural effusion it is important because the treatment is delayed due to the difficulty of lung tissue biopsy. So according
to the results of the levels of IGF-III from pleural effusion in non small cell lung carcinoma were higher than small
cell carcinoma, I think IGF-LII would be a marker of the differentiation,
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ot TSR] €H, T 2 9] Insulin-like growth factor-I, 1] W&

S A FRFE R0 B Hed o8 A F dL7H] FHAETOE J48 @1 3788 A7
HEAEFoITL FE2r JFHOE X5 dA} HI Boz ARHA 3799 FAFAN AL Ee ¢
ATk obd FAEF AU RE Aoy gl 9 o B2 T YR Add 8 BAE HEFY
& 2] 7P At oy =2l 424 o4 AT Lo e"s}‘:’i_ffz.nﬂ (Table 2), Uwi#] 98ll= Aot &
02 IHHE T F= Uk ARE F2 99 FHEET) e FREAM

g4 A Zwo 2 3JIHtKHTable 3). #HE ZFETH BF+=
of Wam oM sHEE TSI Aok A7} WHOZ 7ol mh3tes W7l 199 AJICC stagingS &
oy 1 a3 2-3HA T

= 1Y 0)1ge Aol og wy s)He) Bela of
A7NA T AEs] 2237 v} 2 ToF 7] sx}=9] Table 2. Etiology of malignant effusion
Aol A M EW e FE3 ARl Fo sk AR=E Diagnosis No. of case(%)
dHZ A F9 insulin-like growth factors(©]3} IGFs)7} Lung cancer 18(64.1)
2™ insulin-like growth factor-1(¢]3} IGF-1)&} #A}& Adenocarcinoma 10(35.7)
<  76kDal.E  707]9] amino acid peptideZ Small cell carcinoma 5(17.7)
ACBDEchain®® A% prohormone FEIE A Squamous cell carcinoma 3(10.7)
™ insulin-like growth factor-T(¢)3} IGE-I)E 7.5kDa Breast cancer 2(7.1)
o] BA}FO 2 677] amino acid peptide® A .C.B.D.chain Esophageal cancer 2(7.1)
o7 FAHL IGRE Eo] 849 A5R8e E3) Stomach cancer ' 2(7.1)
NAF 2R A} 2 FAE ZAsg TzHoE Malignant melanoma 2(7.1)
IGF- I I & insulin®} {-AFSHH WE8)(endocrine) 2 Sarcoma 1(3.5)
ohug} zF7HE-B](autocrine) 3 F-2-H)(paracrine) 7] 7 Thymic cancer 1(3.5)
02 RENH A4S v Yo, AN LA Total 28100
£ IGF A% T (IGF BP)oll 2J&) IGFo) th3h M| =59
BlLo0) =)= 0} RA q_'a,ﬂ,a) A 3227 (cell cycle)ol] Al&rol Table 3. Etiology of control group
2S0] Pastl= Ao 7|HAAE ] 9 on IGRE Diagnosis No. of cases(%)
M EZF7]ol Ao dAxe] F o FoFTaL Hydropneumothorax 3(33.4)
ol o) ' = O s5H A1 .ok x}Z= 0l |
=24 Ut Boue 52 1997 AHA FHES AN Hemothorax, traumatic 222.2)
GFsoll 8 Agtehe Asoe] Ba Ao B3 .
_ o Tuberculous pleurisy 2(22.2)
7 Feted U ORe) 57 9A8T Yee B
55 v 9ok Pulmonary sequestration 1(11.1)
A= Yol ok o E o] 243 FEo] 9= Chronic renal failure 1(11.1)
IGFs7F getEFodl= ofu s ¥ AR Lo} B Total 9(100)
A oM $% IR FREY, ¥H 2 wolNY
(GFs?] $=& AFAAIL 2 f75 BFsigio 2. A7
TS EARREE R A XN ISR I
i 3 Uy dg St Fodg AFH st WPFpot differential
| countE A A8 @A ICFE AAN$8] YA 23l
1. QLo NS -70CAHE WAL ¥F RAsFT) EAJY
AT B o)A 19999 129 E] 20000 7 A AN FAO A BAsdYE FAE F9y
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Forioln ST WA T sehuntes §o
BN E A Aot e FUG HHL AH §A
o] IGFs& A%7] #isi ¥4 HAsch

3. Insulin-like growth factor- 1,11 2] ARZHA}

IGF-LI19] AFAAR: 2709 do = A &4
HO(RMA) QB E o} &3t5om Add Y 23t
g9} WY EAE label® FAZ GRS A E
7 olF BANE YA S ¢ F w33 X3 7
A AHs & dal AE7|2A 187 S35
active' ™ Non-extraction IGF-I, IRMA kit(Diagnostic
System Labo. DSL-2800,USA)&} active II Non-extraction
IRMA kit Diagnostic System Labo. DSL-2600 USA)Z Z}

7t A3

4. FAAE

7t X = Hadt XFTELAE RASEL Mann-Whitney
U-test ¥+ Wilcoxon matched pairs test2} Anova test-&
o}-&-5}d EAX e ¥l BE FAITY WA PU

o 00solstel ASE Hel® £Eoz AT

4

132} 54

T 82 37 o FhE A BHOR AF
& 34100 TSHIE B 582 £ 102M 3L F A7t 1838,
AxF7E 103 At iR ks 95 22 A% 2 2249
A TOME B S3AL 1B 1MARI AT 53, AT 4
d X[t F F Akolg] HE vole FAFLE 207}
A ATHTable 1).

Table 1. Patients profiles

Group No. of Malignant group No. of Control group

(Gender case Age case Age
Male 13 38.5:1: 10,98 5 51.4110.29
Female 10 3716t 9.23 4 55.0x25.94
Total ﬁ 28 58.2£10.22 9 334+ 1875
mean £SD

2. ZAYE {3 R I

o] F T AL e HY 183, Y 28, A
Tk 28, AY 28, A FAF 28, SF 24, FAUY
139, Hge] 233y {F& Ado] 108, &AMXE
o] 53], HBAF M ELo] 38| HcH(Table 2).
2 B2 e #71F 38, 2448 85 24, 2
A =g 28, #HA g 18], 9 ARA 1EA
(Table 3).

3. @A%A 27

A TFEH A2 A BN WIAFS o
W Al A WAL FA T Ao)7k sidin. F
FEdore F Aol WBF e M TdT &
Aol Wlste] thzroll A of 7-8u9] FUHE AAE BA
3 g o) Hs) g2 LAME RATHTable 4).

Table 4. Protein levels and cell counts in peripheral blood
and pleural fluid

Protein ~ White blood cells Differential count

(g) (cells/mm3)

polycyte(%) lymphocyte(%)

Malignant group
Peripheral blood 6.1+0.73 8,839.614,989,7

Pleural fluid 431167 10833487285 19212402 773233

Control group

Peripheral blood 631041 9,1933+5,346.55

Pleural fluid
mean £ SD

561707 8050x109%.73 49614364 434L4106

4. IGF-LII 2] A

ot A Futd URES A, FUHASAH =
oA 2] IGF-1¢] F=& ZA3t ¥R YA &
ZAM= A4 FokFo] dER2Foll Hlgte &
7A8S HPou oeoe glReH oie tERI
w3l 2.78e) ZAE BRAY RdMe dizdol ¢
= vstol 2% 290 W& IGF- [ F#A31= F43E
B A w Lo vt a2 1GR9 Fxe &
Az FHEEY R oA e A FFTo] iRt
H) 3l e A2 R Ti(Table 5., Fig. 1, 2).
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Table 5. IGF-I and II levels in serum, pleural fluid and urine
between malignant and control group

[nsulin-like growth factors, ng/mil

Groups
IGF - 1 GF - 1I
Malignant
Serum 36.6 £ 63.60 344.4 +138.58
Pleural fluid 112.94+59.96 162.7 £ 355.80
Urine 3.9+ 3.1 442 + 20.65
Control
Serum 80.5x117.31 359.8+275.23
Pleural fluid 97.1£45.07 275.4x202.03
Urine 23.0x 43.50 70.3£ 94.38
mean + SD
IGF-I (ng/ml)
190 p——
100 B Malignant
&0 - 4 38 | Control

9] Insulin-like growth factor-I, 11¢] ¥+3]

A zpo]l 2 B, AYo] 15594537802 AA| XY
73.4£51.608t ] =A USoH(P<0.03).

IGF-T & FotEdolA BgdadEeta 242
Atolo] zpo)lE WP HFA T A ESFo] 202+53.39
2 2AMEY 1218437958t ¢ =A  Jskth
(P<0.02)(Table 6).

Table 6. IGF-I and IGF-II levels in serum, pleural fluid and
urine among histology of lung cancer

No. of
Cases

1 ()

Histology GF-II (ng/ml) IGF-II (ng/ml)

Adenocarcinoma

J
3 |
|
\ .

Fleural fluid

Unne

Serum

Fig. 1. Profiles of IGF- I in serum, pleural fluid, and urine
in malignant and control group

Serum 120.3+8096  404.7+154.11

Pleural fluid 155.9+£53.78%  156.8% 26.57

Urine 6.6 13.72 42.83+18.31
Small cell carcinoma )

Serum 76.9+5795  288.3x130.79

Pleural fluid TBAE51.60*  121.8+37.95"

Urine 6.9 £4.39 53.4130.11
Squamous cell carcinoma 3

Serum 9040+67.50  411.7x180.62

Pleural fluid 970+49.86 2020+ 53.39"

Urine 1241257 38.2%£13.90

IGF-1l(ng/ml)
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Fig. 2. Profiles of IGF- II in serum, pleural fluid, and urine
in malignant and control group

o] 4ol A

A M X Aloldl] A

* P<0.03: IGF - I in pleural fluid of adeno carcinoma VS
small cell carcinoma
" P<0.02: IGF - 1II in pleural fluid of squamous cell

carcinoma VS small cell carcinoma
mean =+ SD

= HAaE BEATHP<0.04)(Table 7).
H| x| EQke] ¥V T X vlae AJCC stage

o} stage IV Aol A Futzt= o] IGF- 1 ©f
AN 37 stage [17} stage IVETF HUTHP<0.04).

AA IR 1=
[GF-TI = ol A] stage 1 9} stage IVA] 7)ol Z}o) 7} A

zfo| 7}
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7 stage 194 B HTHP<O.009) (Table 8). A Q)
o] Brjd¥ vRMe BE AA A IGF-LI RF
limited stage| A T £gkou}t Fal7) 2o} ofu) & F
A 3l7] Tt

Table 7. IGF-I and IGF-II levels in serum, pleural fluid and
urine between non-small cell lung cancer and small cell lung
cancer

No. of

s IOF (ng/ml) IGF-Il (ng/ml)

Non-small cell carcinoma 13

Serum 121217690  406.3£152.51

Pleural fluid 142.3£57.02% 1673+ 37.38"

Urine 8.11£4.26 4161 16.83
Small cell carcinoma 5

Serum 769£5795  288.3£130.79

Pleural fluid T34ES160%  121.843795]

Uring 691439 534 1+ 30.1)

* P<0.04: IGF-I in pleural fluid of Nonsmall cell carcinoma
VS small cell carcinoma

" P<0.04: IGF-1I in pleural fluid of Nonsmall cell carcinoma
VS small cell carcinoma

mean = SD

Table 8. IGF-1 and IGF-II levels in serum, pleural fluid and
urine among stage of lung cancer

ij;f I\(Ij;q;f IGE-T (ng/ml) IGF-II (ng/mi)

[ a+b 13

Serum 121.2+76.90 406,3+152.51

Pleural fluid 142.3+57.02* 1673+ 37.38

Urine 3.1+426 416+ 1683
Ula+b d

Serum 76915795  288.3%130.79

Pleural fluid 734+51.60% 1218437957

Urine 6.9+ 439 534+ 30.11
[Va+b D |

Serum 76915795 288.31+130.79

Pleural fluid 734151.60% 1218437957

Urine

* P< 0.04: IGF-I in pleural fluid of stage IIIV vs stage [V
T P< 0.009: IGF-1I in urine of stage IVS stage IV

mean £SD
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. A FEEAEH vl x| FH3EY,d
A, 50| IGF-LII8] T2 F & Aleld| Xle]l& yeERY
A etk wHYge F2 Y {3l uhE vwollA F2t
2 W o IGF-[2 Aol IGF-Ie 3T Al XY
ANA Zkzlk A EG vlE] [ sHA F7HH ] AT
et 3, oA = zko)7) Il

2. IGF- 1,1 944 42 U2 BEFY 393
Zd A 2 Ao LHEHUT

3. 8, S = W IGF- 1,11 2382 FY3}
2] Z-g Bt ofjgt EHF AolE HAT

4. o3 F¥Y IGF- 1 2 FEHEESd Ydia] =& ¢
HE BN 2o 8 FHo|n koM HA HAFH
2 B vide) IGF-I& oY S 2T B F
g%, #9329, =9 A

5. HiFe] 2 ue} IGF- 1 o] AHL vAAEgE
2 I FYFH FUI FHE HolY 2MELFLS
A FHHEY ddHo] Ao FUIAH. 1
U IGF-I= 8%, 9328, ko £ARE g2
A B EdT)

6. AGAA IGF-IE Fogad YoM =& SHFE
HAA IGF-lIe €4 WolAM & 4dS 23tk oA
2 ¥z FaFEAoA IGFso i3 Agchne] H)
Ex}o]l 2 Ql3F} bioavailability 2} bioactivity®] =}o|2}iL
Bt wEbA IGF-13 v FRIACZE FARHY
Ao o2, AR R 4Fe] BAAE TFF g
AdekE g AR T3 4TS ke 53] HY
ANA M ERH HlaK| EQte} FHE vy F 83T
¢H WY B RSl NESS A WY
7 2L Ag NRAZAHAY &o)5A ¥E T S
7] &0l dAFHLE FAX B mAAAe B F
5 2R, weEba HY ake) FHFEFANA IGEs
7F 7 3HA =oF o™ AMEQe]7] B BlAA
EQo] 7sAdo) ok Aze 4 gt
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