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Transferrin Analysis by Immunofixation for The Diagnosis of Cerebrospinal Fluid Leakage

Moon Hee Lee, M.D., Dong Seok Jeon, M.D., Hyo Jin Chun, M.D., and Jae Ryong Kim, M.D.

Department of clinical pathology, College of Medicine, Keimyung University, Taegu, Korea

Background : CSF can be leaked from the nose or ear due to fractures, tumors or surgical proce-
dures in the skull base region, and the threat of impending meningitis necessitates early identifica-
tion of it. Since B2-transferrin occurs practically in cerebrospinal fluid (CSF) and not in other body
fluid, its detection from the rhinorrhea or otorrhea can be used for the diagnosis of CSF leakage.
We carried out immunofixation-silver stain (IF-SS) method for detection of Sz-transferrin in the CSF
in order to know optimal identification condition of specific cerebrogenic marker.

Methods : The fresh CSF sample was collected by spinal tapping. B.-Transferrin was estimated
by quantifying the total transferrin by nephelomertry(Behring, Germany). Z2-Transferrin of CSF was
identified by electrophoresis using Titan gel high resolution protein system (Beckman, USA),
immunofixation with anti-human transferrin antibody (Dako, Denmark) and then stained with silver
nitrate. Serial dilutions of CSF were performed to know the detection limit of S.-transferrin. To know
the influence of blood mixing, tests for mixed specimen of serum and hemolysate in CSF were per-
formed. To evaluate the specimen storage condition, tests for different temperature and storage

time were performed .

Results : By IF-SS method, identification limit of 2-transferrin was 0.5 mg/dL in 1:4 diluted CSF
with distilled water. And S2-transferrin could be detected in condition of mixing serum protein (7.5
g/dL) or hemoglobin (13 g/dL) with CSF up to 6 : 4. At various sample storage condition, such as
37°C, room temperature, and 4°C, band intensity decreased abruptly after 1 day, and it was not
detected 5 days later. Mean while, in -20°C and -70°C, B.-transferin band was detected after 10

days.

Conclusionss : IF-SS method was sufficiently sensitive and specific for invalidation by blood con-
tamination, and seems to be used as effective identification of A-transferrin in the CSF without
sample concentration, less diagnostic test for CSF leakage. (Korean J Clin Pathol 1999; 19: 46-51)

Key words : CSF, Bz-Transferrin, Immunofixation, Silver stain
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Aol T4 —LZH 3kt /»’z transferrin 14;4-’;9144 HJ-’F@]
EAde AoR YeA 9o Bal A AIE HHsey
o] ZA3+= neuraminidased] 28] Bi-transferrin®| desializa-
tion® Zo|tH12]. WA HHGFAq T ol EAlsl= fe-
transferring AT ZHN HFArEZ] Ao] 71531, B
transferrin® TAWOZE WY I A (immunofixation)[13,
14], isoelectric focusing (IEF)[14, 15] &9 dio] 9it} WYy
IAS R3S 224 CBB (Coomassie brilliant blue R-
250) g o E #FE 4 Qlrk Jey CBB 949 7% Fad
s} 30-40 g/L7t Hojof Tl o] fo] JhEstRE
S SsiME 7 ES 50-1008) BEe] FEstoof 3l 5-
7 mLAES B Fo| AT 49 HAFdo] £EHE
Z35-elle AAE E7Fs3 3, 12, 13, 161,
Wﬂloughby and Lambert[17]c] 231 gl Mol QlojA]
29 (silver stain) @] <WE7} w$- o} H7|GEA A 20-
40 ng«] IgG 99 #AL 75 2R gt mEA
transferrin-HY YA & SGMHO ZA  Br-transferrin £4S
A vZ] THHEEME HHFAFZ9 7
o2 AFEH:
ol £ HAFflME po-transferring
18] o2 BAEle HAgd| gk A&, AARAZD 3
ool Qo] AAlel HAE FFL ZAFOZH HAFArE
o] Az e] 7HAE H7ketaat ek

o] 7158 A

Mz U

WA & A g A Hazd 2 F
Aogo] ZAk) VA= GRE dopu A A2 AR Lol
AAsE X 4l 10 E THHER o438t $ transferrinX| &
nephelometry (Behring, =¥)E =43}3th £ transferrin®
AL A "HYrgHE 1) YT 7] F (high resolu-
tion protein electrophoresis), 2) MY1A, 3) 28X =9] 3¢tA

i3,

oz AAsEtt IE TH7|YFS Titan gel high
resolution protein system (Beckman, "|=)S AMRSIGEE W

A A(gel) el 4 pLo] HHFHE Tx3l] 250 voltd] 208 &
ot A719EAZ ) 14 /L9 3}l transferrin 314 (anti-human
transferrin antibody; Dako, @r})E 1:30.2 3]A{3e] ZFo

T2 F olfells SFFE A gauzes 23 IC F7] 1

AZFEt W 1AsIgh 1 F geE 45N e A
PIFE AolruA 1294 % AAE A,

Be-Transferrin band®] =4S 3 294 A4S Mehta
and Patrick[15]¢] Wl 3o thast 7bo] AAISI T gy
3 AR TAN(ZHS 1 L sulfosalicylic acid 35 g, trichlo
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roacetic acid 50 g, zinc sulfate 50 g& E3Ho| 10:27F T AA]
21 F IAZRERE EEol ] FAlEE 1 ¥ 1547F Whatmann
No. 3 oJ3A]o] F&ste] wiedt F71oA Td & Al gels
w7 FABL AXAAT. SEAE S8t A A
(7 100 mL F NaCO: 5 g& ¥ &4 B (FFF
200 mL% ammonium nitrate 0.4 g, silver nitrate 0.4 g, silico-
tungstic acid 1.0 g, 370 g/L-&9¢] formaldehyde 2.8 mL<
EWE B4 2 20l 250 2 EY DA 22

Eeo] 327 AR EE T Baelo] Ao 3
*—‘i‘-"i A ARE TN P F AT 02 A
%o transferrin band’} Y3l= ZFEZE A

ch] 1% acetic acid €90 1587F LS XA 7|7 =

o[n

ol 52 Al AZAZ T Bandg] s S0 R
20}04 negative(-), trace( ), positive(+)E FEs}] F=35
Ark

Immunofixation-silver stain®(¢]3} IF-SSHolgt ¢h <] f-

transferrindl] gt AZSIAE Lokrr] $l8) HHFA S 1:327F
2 vl gAste] AARslgon, o 1 doxle S9dE A
S densitometry S ©]-23}] So-transferrin £33 9] WE&S

T3k the Z-transferrinX| o] ate] A&t [F-SSH
hemoglobin (Hb)ol| &3 775 Lolu 7] Yl 13 g/dL 9]
285 (hemolysate) 7 H&HFNE 9:1, 8:2, 6:4, 4:6 L 2:8H]
2 747r et AAleta e, A o HEdE Yol
H7] 98] 7.3 g/dL9] BAF HAHFAE 91, 8:2, 6:4 H 2:8
v 2 Z3tete] HAksaich

BALE 2 A7 mE [F-SSH mXT J3s dot
1) el H3gag 37C, A&, 4T, -20C, -70Cl
HAstY 19, 29, 3¢, 5¢, ¥ 1090] A#E Fol AAE 4
AlsESAT

M o

1. IF-SSHO|| 2|5t & =2| So-transferrin HAETHA|

10 9] ¥ &<l o] & transferrinX|+ 63.5+14.9 mg/dLo|3]
Om, B-transferrin® 23 69+37% 24 1 A= 24
1.0 mg/dLelith IF-SSHoll & w5 A=
05 mg/dLEA, ojuf HAFH HI x4 Aol AZ
o] 7Fs8k3{tH Table 1. Fig. 1).

2. EHCHO| IF-SSHO| n|Rl= 28
75 g/dLe] A} 409 HHSFAS 9:1 FEH 2:82 35}

o] [F-SSHE Aldis A 4719] AA BFoA dAo] 6:403}
2 2% A9(6:4~2:89 W) ANA A-transferring sk
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Table 1. Total and A--fraction of transferrin in CSF and its detec-
tion limit by IF-SS method

Total B-fraction Detection limit of IF-SS
(N=10) (%) Abs. value* Dil. factor’ Abs. value*
63.5+149  69+3.7" 24410 1i1~14 05

* Absolute value (mg/dL), 'Dilution factor ‘Mean SD

beta2 — o
betal —

+

Fig. 1. Detection limit of IF-SS method for g--transferrin analysis
by serial dilution of CSF. Lane 1 - 1:2 dilution of CSF; lane 2 - 1:4
dilution of CSF; lane 3 - 1:8 dilution of CSF; lane 4 - 1:32 dilution
of CSF.

Table 2. Effect of protein on IF-SS for the g.-transferrin detec-
tion (serum protein: 7.5 g/dL)

Sample Serum : CSF (vol:vol)
N 91 8:2 6:4 46 28
1 - - + + +
2 N N N
3 - - + + +
4 - - - + +

+~+ means band intensity; negative (-), trace (+), positive (+),

AR, 29 A= 9:17 EHE A$7HA bandE #F
]

3} 4= 9JSUTH Table 2, Fig. 2).
3. HbO| IF-SS®0i| O|X|= P&t

13 g/dLe] §FEE 449 HHFHS 9:1~2:88 S ate]
[F-SSHE Alddt Az 47)1¢] A BFolA S8E0] 6:4 o]3t=2
T 7oA (6:4~2:89] HSY) B"-transferrm—a— HEd £

2 AAAME 8:28 T3H AL7A] oFslA bandE
23 4= 9IItH Table 3, Fig. 3).

s

‘2}1
=

riy

Olzgl - ©&M- Had 9 12

-+

Fig. 2. Interference effect of protein on IF-SS method for s.-trans-
ferrin analysis. Lane 1 - x 1 serum: CSF; lane 2 - 1:2 diluted
serum: CSF; lane 3 - 1:4 diluted serum : CSF; lane 4 - 1:8 diluted
serum : CSF; lane 5 - 1:16 diluted serum: CSF; lane 6 - 1:32 dilut-
ed serum: CSF.

Table 3. Effect of Hb on IF-SS for the /.- transferrin detection
(Hb: 13 g/dL)

Sample Hemolysate : CSF (vol:vol)
N 91 82 64 46 78
1 - - + N N
2 - + + + +
3 - - + + +
4 - - + N N
1 2 3 4 5 6 7 =
beta2 —
0 0
pota 1 — _ w— e G ¢
_|_

Fig. 3. Interference effect of Hb on IF-SS method for g--transferrin
analysis. Lane 1 - volume ratio of hemolysate: CSF = 9:1; lane 2 -
volume ratio of hemolysate: CSF = 8:2; lane 3 - volume ratio of
hemolysate: CSF = 6:4; lane 4 - volume ratio of hemolysate: CSF
= 4:6; lane 5 - volume ratio of hemolysate: CSF = 2:8.
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Passing time (day)

Fig. 4. The effect of storage temperature and passing time on the
intensity of s.transferrine band (IF-SS of CSF).

7} IF-SSH0| n|X|= &t

37C, AL 4T HBAE HA 1980 S-transferrin
band®] ZAE7F §43] ZAEACH 5UA o]FHEIE band
FEo] ZEBIATE 20T & -70°C oA ZAI7hol| W} Bo-trans-
ferrin band®] 7T} tha 7HAEE Adko] Yo 10 YA
o] & fe-transferrin band®] 7=/} v A FEske] dEd)
olHFE ATHFig. 4).

5. &K} 0|20A2] IF-SSEH0| 2|5t fr-transferrinEAd

A FA BARA 33l Ax] BEH FEE FAE YY
Atk 53 8dzle] 28]9) Htde] o)3kH 71go] A
e 158- B, £ TEZ}F gA] Agsie] ¥ 2
ZHMRI) ¢ SFZF Aadstde89(CT) 22 9%
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beta 2 —

—
betal ™ | --.--— —

>

Fig. 5. Electrophoresis with transferrin IF-SS method shows
transterrin in otorrhea specimen from patient with recurrent
meningitis. Lane 1 - CSF, positive control; lane 2 - serum, nega-
tive control; lane 3 - A, otorrhea, original; lane 4 - B, patient otor-
rhea, 1:2 diluted; lane5 - C, patient otorrhea, 1:4 diluted; lane 6 -
D, patient otorrhea, 1:8 diluted; lane7 - E, patient otorrhea, 1:16
diluted.

Z9l 7hsAol ddek A, Aol Seha $A6-9]08 EET,
B, dolde] RS BAE WS BE o) g &
FHH 1 Hol4e] Zelst wilo] 9)

o] -philz = Bz-transferrmf 1960 Pette and
Stupp[19]° ]3] neuraminidase® *2]3F Zol A-transferrin
oA 1 029 transferrin®] A7|FEAt o)1= WHEE #3
stoZH ALoz =l 19659 Laterrne[20]E Bi-
transferrin®] O ZXE FeE whH,  A-transferrine 3]
Flo] ZA 5+ neuraminidase Ao 98] Bi-transferrinol| A
e RoEA dAo 718k Adele Al We HH
Fdo] ol Tt Yg Brauigich

Tripathi £[21]&
gel electrophoresis (SDS-PAGE) % IEFS 2 j-transferrine
4% 23 HAHFdEnt ohe}t W< (aqueous humor) ol A &=
o] bandE EAT & Avhy 313tk 0]t fe-transferrine =
Aahe ez HoskshA el W5, 13, 16, 22-24]90 WY
Aol et o] WY B4 "o /HES I ARRH
A AAst] DA ¢ SlolA] SEjellA] Bl A bde Ao E
H7FE A Qlom, A 3] BHIER SHE T Al JEE v
2R L= Z]—X‘]o] 9ok

HHEAY f-transferring FFoh= WHOEE dA) W
AWMz [EF "o o]&5 7 i 13-15]. Rolandase=[14]
"I [EF S vud7e A0E AuEW, HAH5
2] 94l=E 43812 Y HA A, Be-transferrin®] &
2 177374 Gﬁxﬂ A IEF whgelxnt sZ=HAY, oE Al
3 T3 A, IEF ol 2%, AT 10%) CSF
FAE B9 Oi’ﬁ IEF o] "o gyuct vIzer} o

sodium dodecylsulfate-polyacrylamide
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rlEthy B skch JEM AAEE §19] F7H] el o
gt oAk Al e ¥TE o 2L d7) Bestiy §)
Atk & AfelA o]&3t “*"417‘3%—3— RIZEE IEF el H
al

O

il

BoAAYU) WTA 239 DAUMLZE ¥40) 75
33, Ampholione PlateSS AFE-8|oksl IEF HPH[13, 14]9]
Hj3)] v|wd 7hget w9} Z:ﬁ'%}t,‘jﬁ Be-transferring 54
sk itk 23] A% sharpdt @Y f-transferrin band 7}
ekt smo] Solsdin. A2 wen 129 225 A2
< GEA7] S8 A A TEHE tFeE S50 FHA A

He
A& AAE s ¢ Y& AR Jgen

HVAAS TS BEaly] 99k A WMo E CBB
A, HA 5o Wol Atk CBBEA S 749 5-7 mL A%
o B2 g 7Hdgc] dasty, 9E FE7) 30-40 g/L7t
=S JH5AL 50-100 B FHNA] Exeof s ©Ho] )
TH3, 13, 16]. whebA o] WL 7HEe] ol 2% A% A
7b €k olol] & AtdME SANUOE FEHA] B A%
NHAEEN Bo-transferring ST T3 ¥ A4 g 7
3, AANEAZA 9 ddo] 9go] AAle nAE JEItE =

Ao EH HH g FEo
Eoi=A
Mehta and Patrick[15]9] |8} CSFE 404 F%3+ Hol
CBBE 4AIgH 799} 55 ¥ SAAe 73904 vls=gt
AZRE Jepdga stk 2EA9] A% tis] Willoughby
and Lambert[17]& IgG-J 739 20-40 ng/band (3-6 ng of
IgG/mm of gel)7FA] =4 4= Atk sk %3k Oberasch-
er[5]= 1 UL 9] £54°38 HAHFAOZ L f-transferring FH S
4 Tk T M F ol el HaAselo] £942 4
Folle= 1 mLe FHlEolA 100 4Le] HHFHo] gl
& AT Eigith & AFelME YT SE4
o 05 mg/dL AZIME BRI, 447
oj3tE EYHE 75, 53 28 AA9
H A% Be-transferrin
H=g AE S Bt
Rouah =[16]°] ¢JstH /)’v-transferri 9] =Aof dojr] WY
14 5 CBBEM S fdiMe M= F5otelok shu 7HE
| 324 £ Aol A7196A 7HEs 10-203] 55 &
Zato] FARE 4 A2 sl o] AfdlE B-transferrin
band”7} EHA= @] Atk Meurman S[3]3 Irjala S[13]
of st g gl 1A
o] 1
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3= §-42Ql o|F transferrin (genet-
ic double transferrin) TR 999 4 iy sk
oA HHFN S-S g AFAAEA [F-SSHE /‘a'*]ﬂ 7
ol oldE T ANEHE SAHNEE AHEse A
npEA sttty A7t
2 AFelA deh o]

o w1

Lol IF-SsHel vjAls d3d& 2L

Olzgl - ©&M- Had 9 12

A+ 943 FE(75 g/dL) 9] s ARSI ol @3¢
Wol nx& YL AFSI7] AFIUL & A7 tide]
Ad 1049 HH g BT A Al 0]F transferrin band
© #FS F gl

HAE BAeEe] ¥kt IF-SSHe wRle A 37C,
AL 4Cd B3 Nole= B 194 S-transferrin band 2]
WETE 38 B2HRCH 5 OFREE bande] W)
2HsHATE -20C & -70C oA AFA Rl Wt Bo-transferrin
band®] =7t tha ZHadhe Aol AL 1094 o] % ]E

Be-transferrin band 9] 737} ¥ F FElste] TEo] o]Ee

A HFig. 4). WA 2 A AH&=e 7HES -20C 9]r
ST0CoA HasAYg e 7Hed W o A3 JHE &
F AE Ao Z ALgHLL Oberascher[5]E IF-SSHe| @y o =z
Aste] wjFo] HestA A pe-transferrin band @] FHEo]
2e 7357F Ak AFEG ey £ Ao ME ol @y
o

#2453k
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3 9. 4,UL°] /\ako] ﬂﬂﬁoﬂgig‘q ]
2| lo|ut Eo]8t fh-transferring 0.5 mg/dL7H] $A4E +
29lom Hba whlAd] o8t 7HHga= Hjwad 2L Ao
AZET, o1y Al AEE A3 1 AL 20C ofstl
23k AN o) o 499 JUE F 4+ U AR AR,

=
7t 9l B 8H0E 489 g IAYOE AREL,

ol
W : FHE 2 F4 93 AR 7| HHFHY
FE2 HFAS F2T AgAd] Bol 27]d Hdshks 2o
AFHoE g FE3IE f-transferrin THE A= EA
AR FE WA EAIFEE, o] Ff u]Fof| A wF 5l
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z

ansferrlnxlv,: nephelometry (Berhing, £%)
%Zj }9213} Be-transferrin &) 24 high resolution protein
t (BeckmanAl, W=)& o§3lo] HHLA S H7|Y5 F
?l transferrin® 2 HWATAS Y 23N TE o] w9 BZ‘
transferrin ZAZ3A| S Lol 7] flate] HHFAS Arks]As)
of AAFEITE 8 2ol IF-SSHel mX|&
7] 95te) W HFHo| L8 E (hemolysate) I S ?-,,_‘Xj??_} 5
T v Efste] AR th, AA BAzA nE JFE
B7] 93 —S-E 2 HAAHE OEA ste] AAFAT

A} : HHgdo M9 B-transferrin®] =7 3
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A olu} WSS AT 114 AEAT, B W (75
g/dL) ¥} Hb (13 g/dL)©¢] 6:4 ©]3}=2 E5tw A9lA] SB-trans-
ferring BT = YAtk 37C, AL 4T B3Ao= B 1
Aol Be-transferrin band®] =7} F43] 24slon 54

A o] FHE|E band®] Fxo] LTt wiHe] -20T ¢ -70C
M 10¢7) o] T\ fe-transferrin band 2] ¥H7FE=7} H| L

A sty dEd ojHe Tt

AR : [F-SSHE H&HFH| ZA5H= fo-transferrin®] E9|
ol Hhe-& B 74*“% TEIA YL W] HHpdlofA
[e]

U Zo= MR-
9] 9ol M}oﬂ w3 gl 4
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