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Expression of Macrophage Migration Inhibitory Factor in Behget’s Disease

Sung-1l In, M.D., Jin-Ah Baek, M.S.l, Kyung Sook Park, Ph.D.l,
Dongsik Bang, M.D., Ph.D.Z, Eun-So Lee, M.D., Ph.D.

Department of Dermatology, Ajou University School of Medicine, Suwon, Department of Biology,
Sungshin Women's University], Department of Dermatology, Yonsei University College of Medicine’, Seoul, Korea

Background: Macrophage migration inhibitory factor (MIF) is a unique protein, participating in inflammation,
immune response, and cell growth. Previous reports showed that MIF-polymorphisms are associated with an
increased risk for various inflammatory diseases.

Objective: This study was designed to investigate the effect of MIF polymorphisms on Behcet’s disease (BD).
Methods: A total of 362 patients with BD and 290 healthy controls were genotyped. We also performed RT-PCR
analysis, ELISA, and immunohistochemical stain for MIF.

Results: We could not find statistically significant differences in the genotype frequencies of the MIF-794[CATT]s.s
repeat polymorphism or MIF-173 G >C polymorphism between BD patients and controls. Immunohistochemical
analysis showed that MIF protein was diffusely distributed throughout epidermis and subcutaneous fat tissue from
the skin lesions of patients with BD and erythema nodosum.

Conclusion: Contrary to earlier reports, serum MIF levels were decreased in patients with BD, and the prescence
of polymorphisms in the MIF promoter region was not associated with disease susceptibility. Nevertheless, MIF may
play a role in cutaneous inflammation in BD. (Korean J Dermatol 2008;46(5):611 ~ 618)
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1) REXE 2o

HAEW $2} 36297} th27 2901 o] T el
o] ] Genomic DNAZ QIAamp Blood kit (Qiagen, Hilden,
Germany)E AM&-3te] FZ3Ath. MIFS] MIF-173G>C
FA2 GHAL forward primer 5'-ACTAAGAAAGACC-
CGAGGC-3', reverse primer 5'-GGGGCACGTTGGTGTTT-

Table 1. Demographic characteristics of BD patients and nor-
mal control

Total (%) Male (%) Female (%)

167 (39.1) 260 (60.9)
12~57 10~65

Clinical feature

BD patient 427
Age (years) 10~65
Major symptoms

Oral ulcer
Skin lesion
Genital ulcer
Ocular lesion
Minor symptoms

387 (90.6) 155 (36.3) 232 (54.3)
239 (56) 104 (24.4) 135 (31.6)
234 (54.8) 74 (17.3) 160 (37.5)
83 (19.4) 44 (10.3) 39 (9.1)

Arthritis 95 (22.2) 34 (8.0) 61 (14.3)

Large vessel 7 (1.6) 6 (1.4) 1 (0.2)
involvement

Gatrointestinal 27 (6.3) 8 (1.9) 19 (4.4)

involvement
Central nervous system 10 (2.3)
involvement
Normal control group 290
Age (years) 22~67

5(1.2) 5 (1.2)

42 (14.5) 248 (85.5)
23~53 22~67




AC-3" (Bioneer, Korea)®} A|3+& 4 A/u I (New England
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ethidium bromideZ QG T} MIF-794(CATT)ss tetra-
nucleotide repeat element TF& AL primer; forward 5'-TT-
GCACCTATCAGAGACC-3', reverse 5'-TCCACTAATGGT-
AAACTCG-3' (Bioneer, Korea)Z Z#3}o], SZ % DNA
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WIS FZ3} cells-to-cDNA kit (Ambion, Austin, TX)
£ o] &3] RNAFZF cDNAFAS 3tHa, JHA=
29 primerE AHE3}9 Y forward primer 5'-TCCTTC-
TGCCATCATGCCGA-3'"; reverse primer 5'-TGCGGCTCT-
TAGGCGAAGGT-3' (Bioneer, Korea). 2% DNA solu-
tion 2% agarose geld|A] H71¥E(100 V, 208)3H% 1L,
ethidium bromideZ 423}t

3) ELISA
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AAstar, gxbare] A, dE FAS st A
T 55%S AdAste] ELISAE Aldatlth. —70°Cel
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plated] S Fi1 2A17F v & SF A0 = 4 A H 3}
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etale}d 3} AJFHTE 10 mM sodium citrate buffer (pH 6.0)
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AlZ1 3 streptavidin peroxidaseS A 7}s] A-2o]A 1587t
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Table 2. Genotype frequencies of MIF promoter in BD pa-
tients and normal control

Table 4. Serum concentration of MIF in BD patients under
steroid therapy and under no steroid therapy

Polymorphism BD Control
n=362 (%) n=290 (%)
MIF-173 G>C
*Gr*G 224 (61.9) 178 (61.4)
*GrC 116 (32.0) 99 (34.1)
*or*C 22 (6.1) 13 (4.5)

MIF-173 *G 0.779
MIF-794 (CATT)ss

#5745 78 (21.5) 51 (17.6)
*5/% 120 (33.1) 95 (32.8)
*57%7 49 (13.5) 43 (14.8)
5778 4 (1.1) 0 (0)

*6/%6 63 (17.4) 55 (19.0)
*6/*7 38 (10.5) 37 (12.8)
*6/%8 1 (0.3) 3 (1.0)
*7/%7 9 (2.6) 4 (1.4)
*7/%8 0 (0.0) 2 (0.7)

MIF-794 *5 0.454
MIF-794 %6 0.394
MIF-794 *7 0.145
MIF-794 *8 0.007

Table 3. Serum concentration of MIF in BD patients and nor-
mal control

BD mean=+
SD (n)

Controls

mean+SD (n) p

MIF (ng/ml) 2.94%2.44 (60) 5.45+5.45 (55)  0.002

(Table 3). T3t FATUANAME 2HZo|E XFE W
B2 (1.96 +1.24 ng/ml)©] th2 FA(3.30£2.67 ng/ml)
o B3] FATHSZ FostA @A UEFS S (Table
4), ZH 2ol NFE WA g2 I TS AT
7 vlaEtY S W= g vl ATFeA MIFY 2
A= Stk (Table 5). 18y 34 g o mE o
A e MIF &8 AT S vlus) & A3 MIF-173 G>C
MIF-794 (CATT)ss 55 @3 W] MIF &8 AT &4
Hog {23k 2}o|7} 1A THTable 6).

3 &28E Holt 4w
o

2o oz JAENS o

Patients under no
steroid therapy D
mean=®SD (n)

Patients under
steroid therapy
mean=+SD (n)

MIF (ng/ml) 1.96+1.24 (16) 3.30%£2.67 (44)  0.01

Table 5. Serum concentration of MIF in BD patients under no
steroid therapy and normal control

BD Controls

mean+SD (n) mean+SD (n) P

MIF (ng/ml) 3.30%£2.67 (44) 545+£545 (55)  0.019

Table 6. Serum concentration of the MIF in BD patients &
control according to the polymorphisms

BD Controls

Pol hi
OYMOrpIsmS mean®SD (n) mean=%SD (n)

GG 3.05£2.84 (36) 4.98+4.51 (34)
*G/*C 2.60£1.70 (18) 6.59+7.40 (17)
C/f°C 328%1.76 (6) 4.54£295 (4)
*S5/%5 0 4211400 (13) 6422497 (10)
*S5/%6 2.324+1.57 (20) 7.424£8.59 (16)
MIF-173 G>C *S5/%7 0 3041191 (7) 4.67£3.08 (10)
MIF-794 (CATT)ss *5/*8 3.89 (1) (0)
*6/*6  2.48+1.60 (8) 3.62£1.33 (9)
*6/*7  261£221 (7) 3.11+1.61 (6)

*6/%8 (0) 1.97 (1)
*7/%7  3.07+£2.26 (3) 8.43 (1)
*7/%8 0) 445 (1)
= 699 Y AAFW BAE BFIH FL5H et
32 ¢ Agith 712 @polA) B v} 2ol A
QBRI E E3)F0] MIFS] o] Yehbe A Sl
¥ % 9o, AUBANAE FAFAAE MIFT}

=}
=

K

olde] AL e s Y MIF e d B S =
A3t AN A MIF-1737C allele©] & A$ F9J844] MIF
9] o] =A Yehd Aoz v on, ol MIF-173*C
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Fig. 1. Immunohistochemical staining for MIF (X200). (A) Behcet's disease, epidermis, (B) Behcet's disease, subcutaneous tissue,
(C) Erythema nodosum, epidermis, (D) Erythema nodosum, subcutaneous tissue, (E) Psoriasis, epidermis, (F) Psoriasis, subcutaneous

tissue, (G) Normal, epidermis, (H) Normal, subcutaneous tissue

#dEo] e Ao Yehgtoy, MIF-173%CE 71 T 9
Zolgt A|EF A= 714G 4] MIF Z& o] F7hE o]
AE AE ZIAES el olgd Y Aole
MIF-173 element$} ARQIALS] AJ52h-g-9] Afolo] o3t
Ao AL,

o)A RIAENX MIF-173 G>C T8 Ao] AZE3ZF, )
G Y, FEES, 99Er, olERYRY, FriE~
A #AAE S B A3, MIF-794 [CATT]ss T84
< A4, ofESF R A 7tz #io] gle Ao=E ¥ERl
HE Qo ey dele gt 3 B djdMe
HAERI MIF FA2 F 34 84349 g
AHS 2S 47 flth B3 ATy 2T B
oA mRNA L&8S & & gldth TS primerE At
831 AXNBAE Yoz A3 T2 A1 A

AxgAre} G FT ZFolA MIF RNAQ| #Hd S |
Ak 2 B AFolA AE-3 RT-PCR 7IH9 A=
A3 T MEUlol] £A5= MIF7F AEHA %S 7154
T #Ag F= itk

MIF g e wHEY gate] a1, ARuAES
Aol A HH g o 40 F7hE o) Qioke Bzt gl
Q3L o= uigto g MIF 9l g o] wd Jrrl WA EH
o AT} BEo] S & duhe FFo] AN
Y MIF F2 dWo] 43 Hxo} A= vl she A
o7 d4HA AUtk g3 FHY TP S gyo g I
AT A Kitaichi 502 WAEW 3xto] I3 U MIFZ}t
715 0] 9SS urElnt ot o3 TEHY A
A Flsta A dRdoz gk @ oAz
4] gojyrnz, Ay MIFE 3et 3o oA X

rol



616 U3ty R8s A A 46 P A 5ZE 20083

oA 71A% Ao 42T 5 An =E FRIe A4
WAERY 72 Wel2 delolme AFMAEY B4
HALANNE MIF 557h 248 A0 A4T 4 9

ok AZBHAER At HHFAY MIF $=7F 335
o] AE F29} Aslo] lo], MIF T/t U gA 2
oj9lo = T AEu hAHEE o] gl 5= Y. &
3 MIFE= X}Oﬂ/\ﬂii/‘“ﬂi(NK cel)9] 7]5S A5HAl
It #xpe] g R A dox] dojuhs HRkE
ZH3e o= %‘E%X% AT Yy 71E HuERE
e A B Ao HAEY 3xte] Y MIF7}
A Yebg Tt 99le] He 713 383 & F oy,
oj7e] HuEdA FFIIZEFo|=9 MIF {«l 4
do] wrelzl uh lom, SR IAIFZEFo|=e] Fro w

gt MIFS] 2do] 24 Yehdos Rikx It &

o X

APl E7RIEH = B8 MIFE o4 oz FFIAIAEE
sol=o] o3 A=, ek FFAIZHIE
o dFHE dAFHT A TME $EAF B o

Fo A ELISAS Alds 345 = HZ 1719 oo &
H 20|28 Fourd a= 16”301 Rom, o] A MIF
7} & s vlE FAAHCRE fostA WUt oY
S AR E o AE 20|29 ALgo] MIFY] ] g
S FUS AoFZ QAT £ oy, glFEEY FAjoA
2HZo|E o]9ld & FES I FoFsk Ho H%—Oi
O oo i dFS TUS VAT AT = §l
LIS B Ao 23t #4460 F 359 9] :.eEE}Oé
o] ¢ ‘212‘11 473 9] apo| A A A FAdo] Ao,
°le 247y o] BAtd) T2 xlkt Aleldl AU MIF=
tHo 2§23k Ao]7} gtk o] Kitaichi 0]
AAE gFoz Al 7]z ATA7ele o
d Hl Kitaichi 59] A7 E Az U A A=
2 3o, 2E 2oy & WY AAAE E&3t
Fefol A AJ3e AT 2 A, kB 23 MIF &
HHZﬂf‘L ANE Zo= Ag gth 2 9o
‘6] u]-g,]_ 7lo] ol:uo]] ,] 3 oi'cskoi o] —5H 7]
2 A%E BAS AoE At} E3
ZAHAEY $A9] HHdoX AJF3F Niino 59
, MIFE &dste AlZEo] Wegd7], HAuAx
A 59 Hd de AXTEZ A4, A4
32 Ag)e] MIF7F 228 A o712 ks v]X]
Aoz AZtso], A ue] MIF Zddle & %
A Bate Aoz AztE
Tl de gRoA AP A Z e} o)A ol A
dHEEE Aog 48A Jon” E4E T AXyY o
3, RAAE 59 AFHE M E! THHE Ao
2 g8 A Aok E AFoAE 7]Ed ezl uel 2ol
WANEH a1l q3o] ZAMEY ASHE, IR =
o AZAEEY A EZA MIFS 2 % g 4 3l
Rom, i AHSR AT FY A
< B ol HAEY $xe] sRAAANIL AES

g

}ﬂé

_|lj 1ok
1:18, _IN

]o

L rlo
X mlm o>~

2 ez a2

e
1r

ok 1o

ol _h' rlr

iéﬁrﬁﬁ rPN_tL_grlm H~

o
T

e o 1o
A
m{o

O

<

FIO o
» £

oA o]Foigormz Yt AHZN FxjolA
28 BAS Aoz AAd A4 EAAE
el 2AeHH<l ‘%}7} F9 F&E YRR, 71E
A7 e 9} o] MIFZ}F ZF gt ZotE EXE HQ)
Ao 2 A%t MIFE ARl E 2 AP M A
TAAM TEHE Aoz 44 Jom’, B A
T, AHRA vl AR R Fulo] A AN EA 7
A AR THES AT 5 ATk 18y Td
o Az HAER A} AAZE 14 FellA Hupe
okstAl UrEbwtTh.

2 =

B AR MIFFAAY -1739 X3 C allele =&
794 CATT T8 /d0] WA EH} #dF o] glthe FAE
g 5 gtk 2t W MIF e do] WA=
ol A gelntt gasel e FAT 5 Ue
o, 2E 2ol ANFE We A FATHOZE {9
Al o Al ASs 4l & AU =S WAER
-’WH ) F Wl A MIF Tl o] Wk o] F7tE o] Sl&
S g & A o] AEE v Z in vitro A
@Oﬂ/ﬂﬂ- U}{W]—X]i in vivo AT 2HZEo|=7}
MIFS] Walo] Je v8¢ & & AAT, WAEHIA
o254 ddol MIFZ B0l 91&2 FT 5 AUk
I8U AHRolE XEE W] e IARTE AACHR
o e g3y MIF 23S B, &% MIFE Z4A3t=
RS MIF] o8} 2AFe o) ASo] 3t o
@ A7t Bod Ao AZAth EF MF o=, W
AEY} Addde] BAY o 08 FAAEDe) @
g0l et d7% Bad AR AFgH

wt
ki
o
ra

1. Bloom BR, Bennett B. Mechanism of a reaction in vitro
associated with delayed-type hypersensitivity. Science 19663
153:80-82

2. Abe R, Peng T, Sailors J, Bucala R, Metz CN. Regulation
of the CTL response by macrophage migration inhibitory
factor. J Immunol 2001;166:747-753

3. Bacher M, Metz CN, Calandra T, Mayer K, Chesney J,
Lohoff M, et al. An essential regulatory role for macro-
phage migration inhibitory factor in T-cell activation. Proc
Natl Acad Sci U S A 1996;93:7849-7854

4. Calandra T, Bernhagen J, Mitchell RA, Bucala R. The
macrophage is an important and previously unrecognized
source of macrophage migration inhibitory factor. J Exp
Med 19945179:1895-1902

5. Waeber G, Calandra T, Roduit R, Haefliger JA, Bonny C,
Thompson N, et al. Insulin secretion is regulated by the



10.

11.

12.

13.

14.

15.

16.

17.

glucose-dependent production of islet beta cell macrophage
migration inhibitory factor. Proc Natl Acad Sci U S A
1997,94:4782-4787

. Calandra T, Bernhagen J, Metz CN, Spiegel LA, Bacher M,

Donnelly T, et al. MIF as a glucocorticoid-induced modula-
tor of cytokine production. Nature 1995;377:68-71

. Bernhagen J, Calandra T, Mitchell RA, Martin SB, Tracey

KJ, Voelter W, et al. MIF is a pituitary-derived cytokine
that potentiates lethal endotoxaemia. Nature 1993;365:756-
759

. Bozza M, Satoskar AR, Lin G, Lu B, Humbles AA, Gerard

C, et al. Targeted disruption of migration inhibitory factor
gene reveals its critical role in sepsis. J Exp Med 1999;
189:341-346

. Calandra T, Spiegel LA, Metz CN, Bucala R. Macrophage

migration inhibitory factor is a critical mediator of the
activation of immune cells by exotoxins of Gram-positive
bacteria. Proc Natl Acad Sci U S A 1998;95:11383-11388
Donnelly SC, Haslett C, Reid PT, Grant IS, Wallace WA,
Metz CN, et al. Regulatory role for macrophage migration
inhibitory factor in acute respiratory distress syndrome. Nat
Med 1997;3:320-323

Lan HY, Bacher M, Yang N, Mu W, Nikolic-Paterson DJ,
Metz C, et al. The pathogenic role of macrophage migration
inhibitory factor in immunologically induced kidney disease
in the rat. J Exp Med 1997;185:1455-1465

Lan HY, Yang N, Brown FG, Isbel NM, Nikolic-Paterson
DJ, Mu W, et al. Macrophage migration inhibitory factor
expression in human renal allograft rejection. Transplan-
tation 1998;66:1465-1471

Leech M, Metz C, Hall P, Hutchinson P, Gianis K, Smith
M, et al
rheumatoid arthritis: evidence of proinflammatory function

Macrophage migration inhibitory factor in
and regulation by glucocorticoids. Arthritis Rheum 1999;
42:1601-1608

Mikulowska A, Metz CN, Bucala R, Holmdahl R. Macro-
phage migration inhibitory factor is involved in the patho-
genesis of collagen type II-induced arthritis in mice. J
Immunol 1997;158:5514-5517

Selvi E, Tripodi SA, Catenaccio M, Lorenzini S, Chindamo
D, Manganelli S, et al. Expression of macrophage migration
inhibitory factor in diffuse systemic sclerosis. Ann Rheum
Dis 2003;62:460-464

Shimizu T, Abe R, Ohkawara A, Mizue Y, Nishihira J.
Macrophage migration inhibitory factor is an essential im-
munoregulatory cytokine in atopic dermatitis. Biochem
Biophys Res Commun 1997;240:173-178

Shimizu T, Nishihira J, Mizue Y, Nakamura H, Abe R,
Watanabe H, et al. High macrophage migration inhibitory
factor (MIF) serum levels associated with extended psoriasis.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

oY 9 WA EHA MIF &do thak A+ 617
J Invest Dermatol 2001;116:989-990

Radstake TR, Sweep FC, Welsing P, Franke B, Vermeulen
SH, Geurts-Moespot A, et al. Correlation of rheumatoid
arthritis severity with the genetic functional variants and
circulating levels of macrophage migration inhibitory
factor. Arthritis Rheum 2005;52:3020-3029

Amoli MM, Donn RP, Thomson W, Hajeer AH, Garcia-
Porrua C, Lueiro M, et al. Macrophage migration inhibitory
factor gene polymorphism is associated with sarcoidosis in
biopsy proven erythema nodosum. J Rheumatol 2002;29:
1671-1673

Berdeli A, Mir S, Ozkayin N, Serdaroglu E, Tabel Y, Cura
A. Association of macrophage migration inhibitory factor
-173C allele polymorphism with steroid resistance in
children with nephrotic syndrome. Pediatr Nephrol 2005;
20:1566-1571

Donn RP, Plant D, Jury F, Richards HL, Worthington J,
Ray DW, et al. Macrophage migration inhibitory factor
gene polymorphism is associated with psoriasis. J Invest
Dermatol 2004;123:484-487

Donn RP, Shelley E, Ollier WE, Thomson W. A novel
5'-flanking region polymorphism of macrophage migration
inhibitory factor is associated with systemic-onset juvenile
idiopathic arthritis. Arthritis Rheum 2001;44:1782-1785
Flex A, Pola R, Serricchio M, Gaetani E, Proia AS, Di
Giorgio A, et al. Polymorphisms of the macrophage inhi-
bitory factor and C-reactive protein genes in subjects with
Alzheimer's dementia. Dement Geriatr Cogn Disord 2004;
18:261-264

Hizawa N, Yamaguchi E, Takahashi D, Nishihira J, Nishi-
mura M. Functional polymorphisms in the promoter region
of macrophage migration inhibitory factor and atopy. Am J
Respir Crit Care Med 2004;169:1014-1018

Nohara H, Okayama N, Inoue N, Koike Y, Fujimura K,
Suehiro Y, et al. Association of the -173 G/C polymor-
phism of the macrophage migration inhibitory factor gene
with ulcerative colitis. J Gastroenterol 2004;39:242-246
Shimizu T, Hizawa N, Honda A, Zhao Y, Abe R, Watanabe
H, et al. Promoter region polymorphism of macrophage
migration inhibitory factor is strong risk factor for young
onset of extensive alopecia areata. Genes Immun 2005;6:
285-289

Direskeneli H. Behcet's disease: infectious aetiology, new
autoantigens, and HLA-B51. Ann Rheum Dis 2001;60:996-
1002

Hirohata S, Kikuchi H. Behcet's disease. Arthritis Res Ther
2003;5:139-146

Kim S, Kim S, Kim H, Park M, Yoon C, Kim W, et al.
Elevated serum levels of macrophage migration inhibitory
factor (MIF) in patients with Behcet's disease. J Korean



618 Uigtu| R8s A A 46 @ A 5ZE 20083

30.

31.

32.

33.

34.

35.

Rheum Assoc 2004;11:205-211

Kitaichi N, Kotake S, Sasamoto Y, Namba K, Matsuda A,
Ogasawara K, et al. Prominent increase of macrophage
migration inhibitory factor in the sera of patients with
uveitis. Invest Ophthalmol Vis Sci 1999;40:247-250
Denkinger CM, Metz C, Fingerle-Rowson G, Denkinger
MD, Forsthuber T. Macrophage migration inhibitory factor
and its role in autoimmune diseases. Arch Immunol Ther
Exp (Warsz) 2004;52:389-400

Criteria for diagnosis of Behcet's disease. International Study
Group for Behcet's Disease. Lancet 1990;335:1078-1080
Mizushima Y, Inaba G, Mimura Y, Ohno S. Diagnostic
criteria for Behcet's disease in 1987, and guideline for
treating Behcet's disease. Saishin Igaku 1988;43:391-393
Stephens M, Donnelly P. A comparison of bayesian methods
for haplotype reconstruction from population genotype
data. Am J Hum Genet 2003;73:1162-1169

Donn R, Alourfi Z, De Benedetti F, Meazza C, Zeggini E,
Lunt M, et al. Mutation screening of the macrophage
migration inhibitory factor gene: positive association of a
functional polymorphism of macrophage migration inhi-
bitory factor with juvenile idiopathic arthritis. Arthritis

36.

37.

38.

39.

40.

Rheum 2002;46:2402-2409

Steinhoff M, Meinhardt A, Steinhoff A, Gemsa D, Bucala
R, Bacher M. Evidence for a role of macrophage migration
inhibitory factor in psoriatic skin disease. Br J Dermatol
1999;141:1061-1066

Niino M, Ogata A, Kikuchi S, Tashiro K, Nishihira J.
Macrophage migration inhibitory factor in the cerebrospinal
fluid of patients with conventional and optic-spinal forms
of multiple sclerosis and neuro-Behcet's disease. J Neurol
Sci 2000;179:127-131

Taguchi C, Sugita S, Tagawa Y, Nishihira J, Mochizuki M.
Macrophage migration inhibitory factor in ocular fluids of
patients with uveitis. Br J Ophthalmol 2001;85:1367-1371
Santos L, Hall P, Metz C, Bucala R, Morand EF. Role of
macrophage migration inhibitory factor (MIF) in murine
antigen-induced arthritis: interaction with glucocorticoids.
Clin Exp Immunol 2001;123:309-314

Shimizu T, Ohkawara A, Nishihira J, Sakamoto W. Identi-
fication of macrophage migration inhibitory factor (MIF)
in human skin and its immmunohistochemical localization.
FEBS Lett 1996;381:199-202




