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released  from  transferrin?  Some relevant
hypotheses including membrane iron channel,
iron carrier- mediated transport, the involvement
of H" -ATPase, MIP system and function of free

radical reactions in the process are discussed.
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Finally, some important aspects for further
investigation are suggested.

Key words

iron carrier,

reticulocyte, endosome, membrane
transferrim-bound iron, nomr

transferrirr bound iron, H* - AT Pase, free radical

B & 6 M S% S REBXKEFRIETT RIS

BRE L%

(P E R B R D2 2 W FTAT, X 100850)

WE 162

122 D RE 1 40 M IR 7~ Rl TL-6 (0 B2 2 ak by — e 50 (1 e 2 AN A AT 3% U1 G &L

1L-6 L AN WS R R G TR0 L. SEBe g R, 11-6 5 80 ku MMIRCAESS (T HE 1L-6R I 5
e 31 gp130 B AN AR e /S B AR SN, lid gp130 1 S SRAMAL ST R IR N IS ST, T1-6
HEL P TR e AR AT PRI Jake STATSs BRAEH Ras MAPK 2K S W6 A2, $Em) IL-6 15 556 S 254
BEVF RNl W TOHS M TL- 6 A (136 97 S50 W 5z (¥ HE ftk.

X820 ANEe [S9HS, 11-6 AXHM

[L-6 & —Fh 2 Dy REATANMIN 7, (6% Rt
PN FLATEAE V69T LI () B A 5 — 6 9505 11
RAEMERAHED KR, X2 1L-6 K%K
AR BT 1L-6 13k i 80k 3 35000 40 i A ¢
Mo S B s, Xy 1-6 MfE 5 %S
BT, HAT, R AR R E ST
FIZ5 vt B o RS R 8 P IO VE 20 1136
JPEAE T AT A, IR R -6 1155
ISR AE RS BT R 1L-6 15 5 5 3 1)
5B THWE AT TL-6 AR PR VR )T B AT
FIELE . AR 1L-6 RUEE 7 14 2 48 T A
SHME S SHBAE—WA, IR TR
W 1L-6 AHICHR I IR ¥R T A

1 IL-6 BIRESZ KRG

I1-6 [RUEE 52 1k R 4035 80 ku [HIfic HE 4%
ik 1L-6R FEN (R S 5 1Rl 45 & i
gp130. IL-6R Fl gp130 #fJ@ it i A= A K
ZRKR, MRAMEAMIBN 454X (CBD).
CBD P-4 &5 5 % TP 4R (7529 100

ANAILR) U, A 4 MRS IO e Rk
JLF WSXWS FAHERL. 1L-6R (144 P54
2P g5 O 3 I 4L, i gp130 WIAT 6 4.
[L-6R AN Tg FEX AL DhREPE 1L-6R 44
. WK Tg FEX AT E 1L-6R (sIL-6R) 13
A5 11-6 4545975 gp130 AP, 11-6R
(0 P DX AN LA i 2 R I P, AN e ZRABAE
TR DA, MY T sIL-6R AT —
Rl YESZAK, SRR 116 (1 3sh ik 75 1.
KT 1L-6 24k RGN VEA 73 145 1E WAT L5
a4

2 IL-6 IESES

116 [1i 5 5% S AR B A Jyii, B &b
JEPER N Je . A FE R RURERR 52 AR R Gt
55106 Z 18] (9 A0 H.46 ., i e v 54 00 35 e
WAE S4BT AR 6 iR 1R
2.1 BESMBEERER

1L-6 5 ¥E40 g 1 () XUsE B 52 48 R 4 AH B

Wk H I 1996:01-30, 21 H: 19960611



* 14 - S F S EMYEHR

{EHIE IL-6 5 55 P E—ANFA. &YHA
Jy11-6 Kk 11-6R AHEAEH], 11-6 511-6R
TGS gpl130 48 B 51 51N F{F
S A HAEY 1-6 W LAY gpl30 FLIEH
HAE AT, ol 2 3 11-6 55 11-6R Al gpl30
ZIa B AE e A BAE I S, i F -6 L
6R-gp130 K G4 AT B 4h dn, R & ATT4H
HAE S S s g5 AR f M. H40
GH (4K ZE) S5 11-6. GHR (AHEKME®Z
K) 45 11-6R ZIA I FFFI a2, A
L0 i A4 45 M9 i1 GH-GHR & &4 g B
RV B B R T IL- 6 TL- 6R-gp130
HMEAER I =4 80°. 5 GHR E AWk
B, IL-6 ZAEEWHAIAN L EH—A 116 2
155 11-6R F1 gp130 fI40 ML PR 1 45 6 B 14 i
Ky = (wE 1), 11-6 5 1L-6R A H
PERI I Z it i T-6 [ D SR HEA AB FR A1 (1 5%

Prog. Biochem. Biophys. 1997: 24 (1)

WA (). 5 gpl30 At A . C 4%
BEA I BRSE L (748 2), 10 gpr130 55 11-
6R (140 M P8 145 G 3 E2 2 AB2 3R
SR BEM I 15 = A~ Al XA 2 IL-
6 Al [L-6R (1978 A% S 46 b s ™81, {HIX ANt
AAREM B X FE— 9058, W5 1L-6 N
5T R N K Bl ——ep130 9 Rk
% ks, BRI -6 B2 ARSEFA
toony FaR Q4 T i, A TL-6 [ I8
BELH AN AB B (5 AL (FRZ AL 3) i
TR, RBENGES 11-6R 454, (HIN
gpl30 [1) 18 11 ik 59 T X T R =%
PR TR 1) 1L-6 £ 25 1 047 23 2 5b, &
ATAEF (04 3 Y5 gp130 JE AR 145 1% 5 1 .
IXEEHARBL T TL-6R RGN — MR I 52 74
R G HAR 5 3 B 53 4% k.

-6

7 b I gpl30 ]LE}:{I “..—6R|

ﬁ [e6r 323 [awt30
16

IL-6R gpl3D
PR

iL6R  gpl30
S

1L-6K

e L]
o]

IL-6R

Bl BNEZRESYERE
A.B. C.DACE I-6 MM HELSH: 1.2, 3 JE11-6 5 11-6R Fl gp130 (4F {7 5.

AT INH -6 15 5% S s &4
S AR, Paonessa 2%/ W2 s ud B m |-
il T RAREE G WiE 1 s, ik
T A3 2 FG7 3 3 R 11-6 55 1L-6R Fl
epl30 HHAT (R 4N A1 4, RILXERBH Y 11-
6R A IEH MR N, HHREY G — 4 apl30
. MAFEME I 2R AL, AT LA gpl30 22l
5 1L-6 EPASAS ) B9 07 550AH B4 F it s B0
TR, P Dl SRR, —
A GEREM BN I 16 1-6R 5 th A 11-

6 71+ PIA IL-6R R4S gpl130 73 4L (1)
AEAEEEY. Ward 50 48 T 4k (19
I1-6 TL-6R-gp130 L&Y 73 1 TR W - 2
2: 2 IR HETT IR /N 2R Y, R T 16
ZHRAREEGB. R,
IL-6 [F17 51 2 5 11-6R 1) 280/ 281 {7 5% JL i 12
IR 28t BB AL AR [ ) gp 130 1z p— 41
EAE AL, T — AN S 1L-6 A907 £ 3
HUIL-6R [M—ASAKfe S ardlk. AEf—44
S AP 1-6 5% 1L-6R (1 05048 2 fig 5| ke 5 3t



1997; 24 (1) S FES5EMEHERE

AR 1 gp130 &5 45 ) [ e sk 59, X Ff,
gpl130 /DA WA 1L-6 1 HI 647 55 F 5 A~
5 11-6R 455 AL AL, 10 gp130 MUARX 1 5EAE
WFFOR AT Bl T4 7 XA HE . gp130 2 1] 5
IL- 6R Z [A] () ZRAAAL 1 F 1 W o] GEA7 T CBD
DX 58 AN E D e DX . XA RN SR AR
AfE AR — S I I E, R T 1L
6 SZARFS BRI BUE Rl GERLEE, BIEATA
JEFEI T 1L-6R F gp130 [FIAH FLAER, i Ak
RESS & — > gpl30 47 T HIAfig 4l 2L Ak,

Prog. Biochem. Biophys. 15 -

M T BUE 57 T HE I K.
2.2 MAESESER

1Ak TL-6 57 75 3R AR 56 ) (1 % 1A 45
gpl130 [ RS RS gp130 M P 38 43 1 7% 24
A, 45 KRN NTFZ TS
HI0E S-S, A 16 5l 2tk & A 3L
MR E R AT A I N4 S d e
W) Ras MAPK (22 2 JUilond () 2 U URlg) Ik
[N A Jak-STAT ({55 ¥ 5 A 5 805
1) &, (E2).

gp130 z : gp130

O
IL-6R
@ :

1L-6

L-6

-~ DNA - &8 1%+#
-HMuBBEA
- a4 XA TH

IL-6R
®

JAK2 [TYK2
" \
JAK1
I MAPKKK l

Raf-1, REKS
Stell, Mos, B-Raf

MAPFPKK

g5

[ wapxx |
ml

........................................... MAPK

ERK-1 P38
ERK-2 JNK

GAS/AFPRE

B2 IL-6 IESHIRE
HEl : Ras-MAPK i#%42; B : Jak-STATs &2 .

Ras MAPK &2 1 XA T 2 Grb2 5
SOS fA ik SH3 (Sre FPH X 3) 2 1] [ 41

HAEMWGE Ras, M 51 & MAPK ¥ iR 1L
PR, X5 EGF (R EAEKRKT) 44



+ 16 - S FEEMIMRHER

AR 7 T 22 (I el PR A 8 35 1 2 AT A T 11
M A {54 G820 Ras MAPK 21211
FLIME A Jak o PR 20 R BRSO 0 DX 7 BT Sre
MK AR BERR I, TR R 7 =2 %
K7 NF-1L6. NF-1L6 fg ¥4 ffi s g 1L-6 %k
Rl TL-1 W2 e 4545 0 — MR 7, BAE
WHEIE S 2 B 2k 8 B 2R 37w
oAy, XSRS BRI RN L S
B YN B EECR, NF-1L6 J& ¥k K
TSR P BE XK, W MAPK 169 2R
EREERAL AT, 5 DNA S5 A onE R,
Jak-STATs & 12 /&0 45 11-6 fFENF 2
SN AR S B i — AN L R AR, Jak
SEARZARBR A BRI 5O I — 02, HAT R
Jak1 . Jak2 . Jak3 F1 Tyk2, BN T34 24
RS2 BRI . e AT S AN W) PR 1 19 5244 LU 5
B o4 A 52 A 1) 5 A A BT B
STAT #& Jak #l 1) — R EZ KA, STAT #
Jak WGBSR 1L )G, Wit 54—/~ STAT 43¢
T SH2 (Sre [FYEX 2) M AEH], 0k
SRl S Tk, ARG S B N 54 S (0 N T
e &, B 1-6 5 58 T Ratii 5, gpl30

MR R A WOE 5 2 MY Jak PES (Jakl .

Jak2 F1 Tyk2), %K J5 STAT1. STAT3 Al
STATS #1562 B8 W I8 A6 1T #ih, o STAT3
( X Hx P89 sl Mk W [A 1 APRF) Myl
BT 7 B e ) Zrp = SR, H R ) =
11-6 B SN S5 ) STAT 1. STAT3 Al
STATS it ik SH2 Iy fie 3k 1) % 8 16 & il FL A7
DNA 45 fig ) RV A £ 0 10 R — S Al e —
AU HEAM NS GAS (v- T F I Ar
M) BUAPRE (@VYEME AN M) 455,
2.3 5HBAFESHSHXA

T 1L-6 (915 5% 5 7 gpl130 H Z M4l
JBR 7 (WA 1. BER MR RN T
CNTF %5) FrdtHl, Wi 1-6 524k Fi /v 5 1)
55 5 SR e AT — e MR, xR
FEN AP 55 N AR S A DI Y R I P Jak-
STAT {5 5% Sz FI'YS (A% 12 (11-
12) 119 40 ku WIEL T11-6R [[] ¥, 35 ku WA

Prog. Biochem. Biophys. 1997; 24 (1)

5 1L-6 [, &ty 52 4048 1-12R
(45 gpl130 sy JE ) B 2+ 2 ZHE G
PR T 1-6 ZIKRLEM FEAREE S
V). IEREIXAME T SR Rk T I
6 L5 JLAth 4 M K7 (1 Th AEAHBAME. {H 1L-6 15
R —Fh 2 Ty e 16 40 M DN LA Sk S A TR A R
e RN TR AT
MCHE A TT LGS RIFF Y STAT,  {HEOE i
RN BN SR A 2 S, il HL 1L-6 38 ] LA
WG AR5 5 5 PR 12 W Ras MAPK 217,
Xz MW HAER (B 2). ke
STAT AR T A F s S At F1UR 3 F ZKF 1
FEFetE. STATs Z [ 0] LA A ] i — 2R 4K,
T AT 3 S AR [ £ 8 e

3 #1655 SRIKRIATT R

7E 1L-6 AH OC 9 W 2 & ki 86 8
(MM) . B4l s« OGN 28 o BP0 FA RE S50
AR LR I AEAE 1L-6 (0 53 kM, i HAR
Al gL — AN {4 W Bk 55 o W AE ] S B 11-6
5 55 SR s, B, R fg kT ek T
P 1L-6 17 5 T4 A T fe A2 a7 1L-6 AH
KIS PRI N . BEFIRATA 11-6 155 5%
FHIAR, W IL-6 15 5 5% 3 6T KA
ST PAS 7T, JL— et BTl TR 4h 7 /5 28
PRI T ORI AR B, 3E A BT I P (45 5
R

FI U #E 1) J 46 TL-6 FN52 4442 45 i k51
K%, FEAMELLFILNTIM: a0 AR
K7 B0 AL S R Y 1L-6 8% 11-6R [R5k, 88
R B A% R 45 A K 3 15 11-6 HT IL-6R 14
B0 Bk SRR R B AR
IL-6 . 1L-6R 1 gp130 [HuA. iy 45 H1 A4 W) £
i = Fp, L— AL B 1L-6 36 445 & 11-6R,
EASGEWE gp130 [ 1L-6 IR A4S 1 3
TOEfE 1-6R 3E g &5 1-6, H ANE A
gp130 AH HAEHI sIL- 6R [RABA1; T
FETTEYE @p130 20 1. eI SEAR L H L AL T
YL PHE A N R G B R. —AT
R VPSR TR A L VA HE I % N A L S N



1997; 24 (1) S FES5EMEHERE

AR CBP (4 MR 745G EE) iH bt
7 i Y (E R 16 SR 30 WA [, sIL-
6R T30 B 5 g R I RR A Pk SLRRAE N 11-6 1)
WA, T sIL-6R 58 AR 44y 1 W] fEAE Sk
CBP 7> FH590 1L-6 MI/E.  #EPUAIAHA THT
Aokit, HARSIES 1L-6 TR 52 AN,
HTFMENER, HY5 1-6 MR — KA
k. W, AR RS IL-6 A &R
JI) sIL-6R [FFEARAS; 115 TL-6 5405
VU FIRIRIEIT. Ak, BATCHE T sIL-
6R WG AL A4y 1 C277D/H2801, -7 K g HT
PEAD B i o s B T Th e Rk (55 30k
%), T gpl30 7 FAVFZ MM 72k R
G Ar, T E gpl30 (sgpl30) Fiidi
TEH R S — M B IR ) 8, B2,
XF11-6 . 1L-6R 1 gp130 4544 5 Thfig (aF 50K
A B TR I 0 32 AT R0 TL-6 IS B
dEAh, SRR A T SR AR R T A

WA TR KHERE. 1995 4F 8 H 78S [H 10 4x 1l
HEHFHIT W L, L2 FERIE T
Jak-STAT FI#E [ MAPK 19254 71 K& UL K bt
Ras ¥792: 55 J7 0 (0 E e, {HL it 26 2500\ TR 38 4 e
SN AR AT I A G IR, EXTR

AR IR, AT EENG, HE
PR L [ S T T I R R BARH
R R VRIS S5 . AR AT
[L-6R 3 45 &5 K F1 1) fig F 5 (%) AS Bir % N D6)
IL-6R i (S 5 ¥ F@am i — wu,\,
§EI) 1L-6 15 58 T MR T A S —
B Je) 1k

Z % X W

Akira S,
aspects of interleukin 6.
(12): 443~ 449

2 Langdon S P, Smith J F. Inhibition of cell signalling path-
ways. Cancer Treatment Reviews, 1995, 21: 65~ 89

3 Duan] B, Wang ] X, Han J H et al.

and purification of ligandbinding region of human IL-6R in

1 Hirano T, Taga T et al. Biological and clinical

Immunology Today, 1990, 11

Cloning, expression

E. coli and its preliminary functional identification. Science
1995, 38 (11): 1321~ 1331

Kishimato T.

in China, Series B,

4 TagaT, Role of a tworchain 116 receptor

Prog. Biochem. Biophys. .

17 -

system in immune and hematopoeitic cell regulation. Critical
Reviews in Immunology, 1992, 11 (5): 265~ 280
D' Alessandro F, Colamonici O R, Nordan R P et al.
association of 1L-6 with a 130-kDa compohent of the IL-6
receptor system. J Biol Chem, 1993, 268: 2194~ 2153

Direct

Lahm A. The molecular design of human I1-6 receptor
Ann NY Acad Sei, 1995, 762
Lahm A, Salvati A L et al.

anragonists,
Savino R,
receptor antagonists by molecular modeling guided mutagene

EMBO J,

Generation of 11-6

sis of residues important for gpl30 activation.
1994, 13: 1357~ 1367

Savino R,
receptor super antagonist of human interleukim6. EMBO ],
1994, 13: 5863~ 5870

Murakami M. Hibi M., Nakagawa N et al.
homodimerization of gpl30 and associated activation of a
tyrosine kinase. Science, 1993, 260: 1808~ 1810
Brakenhoff J P J, de Hon F D, Fontaine V et al. Developr
J Biol

Ciapponi L, Lahm A et «l. Rational design of a

11~ 6 induced

ment of a human interleukirr 6 receptor antagonist.

1994, 269: 86~ 93

Paonessa G, Graziani B, Deserio A et al.

Chem,
Two distinet and
independent sites on 1L-6 trigger gp130 dimer formation and
signalling. EMBO ], 1995, 14: 1942~ 1951

Ward L. D, Howlett G ], Discolo G et «f. High affinity 1L-
6 receplor is a hexameric complex consisting of two molecules
each of 1L-6, 1L-6R, and gp130. J Biol Chem, 1994, 269:
23286~ 23289

Nakajima T, Kinishita S, Sasagawa T el al. Phosphoryla-
tion at threonine 235 by a ras dependent mitogerr activated
protein kinase cascade is essential for transcriptionfactor NF-
IL6. Proc Natl Acad Sci USA, 1993, 90: 2207~ 2211
Lutticken C, Wegenk U M, Yuan J ef al. Association of
transcription factor APRF and protein kinase Jak 1 with I1L-
6 signal transducer gp130. Science, 1994, 263: 89~ 92
Stahl N, Boulton T G, Farruggella T et al. Association and
activation of Jak-Tyk kinase by CNTF-LIF-OSM-IL-6B
receptor components. Science, 1994, 263: 92~ 95
Rothman P, Kreider B, Levy D et al.

growth factors signal through tyrosine phosphorylation of a

1994, 1:

Cytokines and
family of related transcription factors. Immunity,
457~ 468
Chua A 0.

Expression cloning of a human 11-12 receptor

component. A new member of the cytokine receptor super
family with strong homology to gp130. J Immunol, 1994,
153: 128~ 136

Schindler C.
5 51~ 62

Lu C, Kerbel R S. IL-6 undergoes transition from paracrine

Cytokine signal transduction. Receptor, 1995,

growth inhibitor or autocrine stimulator during human

1993, 120: 1281~ 1287

melaoma progression. J Cell Biol,



+ 18 - S FE5EMYR R

20 Keller ET, Ershler W B. Effects of 11-6 receplor antisense
oligodeoxynueletics on in vitro proliferation of myeloma
cells. J Immunol, 1995, 154: 4091~ 4098

21 Klein B, Brailly H. Cytokine binding proteins: stimulating
antagonists. Immunology Today, 1995, 16: 216~ 220

Interleukin 6 Signal Transduction and the
Strategies in Treatment for IL-6 related Dis
eases. DUAN Jubao, WANG Jiaxi ( Institute of
Basic Medical Sciences, Academy of Military
Beijing 100850, China).

Interleukin 6 is a multiple function

Medical Sciences,
Abstract
cytokine, playing an important role in modulat-
hematopoeisis, acute

On the other hand,

over-expression of 1L-6 relates to the pathogene

ing immune response,

phase reaction and so on.

sis and development of many kinds of diseases.
I1- 6 exerts its effect on the target cell through a
two-chain receptor system, one is the ligand-
binding chain (IL-6R) and the other is the sig-

nal transducer gpl130. IL-6, IL-6R and gpl30
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interact through a heterohaxmer module,

sequentially triggers the signal transduction
within the cell. There exist two signal transduc

Jak-STATs pathway and Ras
MAPK cascade pathway.

tion pathways:
Any factor that can
block or interfere with the signal transduction of
IL-6 will be a considerable strategy in treatment

for IL-6

include growth factors, monoclonal antibodies,

related diseases. These strategies

antagonists, antisense gene and so on. The
study on the pharmaceutical design and selection
targeting to signal transduction of IL-6 will pro-
mote the treatment for IL-6-related diseases.
The two-chain receptor system of I1-6 and its
signal transduction have been reviewed, and the
strategies in treatment for IL-6-related diseases
have been elucidated.
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